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MULT18X18

YT 17 : 18 x 18 Signed Multiplier

MULT18X18S

V7 47 : 18 x 18 Signed Multiplier — Registered Version

28yY aVR—R2k

THAY TLAVE Bk

BUFG VX747 : Global Clock Buffer

BUFGCE U35 47 : Global Clock Buffer with Clock Enable

BUFGCE_1 7’USF 17 : Global Clock Buffer with Clock Enable and
Output State 1

BUFGMUX Z’YX7 47 : Global Clock MUX Buffer

BUFGMUX_1 7’YX7 47 : Global Clock MUX Buffer with Output State 1

DCM 7V T7 47 : Digital Clock Manager
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BSCAN_SPARTAN3 Z’VIF 47 : Spartan®-3 and Spartan—-3E JTAG Boundary
Scan Logic Access Circuit

CAPTURE_SPARTAN3 ZYIT7 47 : Spartan®-3 Register State Capture for Bitstream
Readback

STARTUP_SPARTAN3 VX7 47 : Spartan®-3 User Interface to Global Clock,

Reset, and 3-State Controls

/0 aAvR—R2k

THAY TLAVE a8

IBUF U377 47 : Input Buffer

IBUFDS VX7 47 : Differential Signaling Input Buffer

IBUFG V27 47 : Dedicated Input Clock Buffer

IBUFGDS U7 (7 : Differential Signaling Dedicated Input Clock
Buffer and Optional Delay

IOBUF ZYF 47 : Bi-Directional Buffer

[OBUFDS YT (7 : 3-State Differential Signaling I/O Buffer with
Active Low Output Enable

KEEPER 737 47 : KEEPER Symbol

OBUF U374~ : Output Buffer

OBUFDS V27 47 : Differential Signaling Output Buffer

OBUFT U7 47 : 3-State Output Buffer with Active Low Output
Enable

OBUFTDS 7U3IF 47 : 3-State Output Buffer with Differential Signaling,

Active-Low Output Enable

PULLDOWN Z'UST 47 : Resistor to GND for Input Pads, Open—Drain,
and 3-State Outputs

PULLUP 7V 47 : Resistor to VCC for Input PADs, Open—Drain,
and 3-State Outputs

RAM/ROM

THAY TLAVK &t BA

RAM16X1D V37 47 : 16-Deep by 1-Wide Static Dual Port Synchronous
RAM

RAM16X1D_1 V3747 1 16-Deep by 1-Wide Static Dual Port Synchronous
RAM with Negative-Edge Clock

RAM16X1S U547 : 16-Deep by 1-Wide Static Synchronous RAM

RAM16X15_1 7YIT 47 : 16-Deep by 1-Wide Static Synchronous RAM
with Negative—Edge Clock

RAM16X2S V3747 1 16-Deep by 2-Wide Static Synchronous RAM

RAM32X1S VT 47 : 32-Deep by 1-Wide Static Synchronous RAM
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RAM32X15_1 ZVIT 47 ¢ 32-Deep by 1-Wide Static Synchronous RAM
with Negative—Edge Clock
RAM32X2S VT 47 : 32-Deep by 2-Wide Static Synchronous RAM
RAMG64X1S V3747 1 64-Deep by 1-Wide Static Synchronous RAM
RAM64X1S_1 VT 47 : 64-Deep by 1-Wide Static Synchronous RAM
with Negative-Edge Clock
RAMB16_S1 U7 47 : 16K-bit Data and 2K-bit Parity Single-Port
Synchronous Block RAM with 1-bit Port
RAMB16_51_S1 V7 47+ 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit Ports
RAMB16_S1_S18 V7 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit and 18-bit Ports
RAMB16_S1_S2 ZUIF 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit and 2-bit Ports
RAMB16_S1_S36 Z7’USFT 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit and 36-bit Ports
RAMB16_51_54 V7 47+ 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit and 4-bit Ports
RAMBI16_S1_S9 7'UST 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit and 9-bit Ports
RAMB16_S18 ZYIF 47 : 16K-bit Data + 2K-bit Parity Memory,
Single—Port Synchronous Block RAM with 18-bit Port
RAMB16_S18_S18 Z7UST 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 18-bit Ports
RAMB16_518_536 ZUSFT 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 18-bit and 36—bit Ports
RAMB16_S2 U7 (7 : 16K-bit Data and 2K-bit Parity Single—Port
Synchronous Block RAM with 2-bit Port
RAMB16_52_52 Z’UST 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 2-bit Ports
RAMB16_52_518 ZUSF 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 2-bit and 18-bit Ports
RAMB16_52_536 ZUST 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 2-bit and 36-bit Ports
RAMB16_52_S4 ZUF 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 2-bit and 4-bit Ports
RAMB16_S2_S9 7’UST 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 2-bit and 9-bit Ports
RAMB16_536 ZU3T 47 : 16K-bit Data and 2K-bit Parity Single-Port
Synchronous Block RAM with 36-bit Port
RAMB16_S36_S36 ZUST 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with Two 36-bit Ports
RAMB16_S4 ZUF 47 : 16K-bit Data and 2K-bit Parity Single—Port
Synchronous Block RAM with 4-bit Port
Spartan-3 547 5!) 54K (HDL F)
UG607 (v14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com 7



b
1ot

o a2y AW K7k ]

& XILINXs

FHALY TLAVE

At B

RAMB16_54 518

7'YXT7 47 1 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 4-bit and 18-bit Ports

RAMB16_54 536

V3T 47 . 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 4-bit and 36-bit Ports

RAMB16_54_S4

ZYIF 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 4-bit Ports

RAMB16_54_S9

ZUSF 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 4-bit and 9-bit Ports

RAMB16_59

ZUF 47 : 16K-bit Data and 2K-bit Parity Single—Port
Synchronous Block RAM with 9-bit Port

RAMB16_59_518

7'YXT7 47 1 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 9-bit and 18-bit Ports

RAMB16_59_536

ZYIF 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 9-bit and 36-bit Ports

RAMB16_59_S9

Z7USF 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 9-bit Ports

ROM128X1 VT 47 128-Deep by 1-Wide ROM

ROM16X1 VT 47 : 16-Deep by 1-Wide ROM

ROM256X1 ZYIT 47+ 256-Deep by 1-Wide ROM

ROM32X1 V747 : 32-Deep by 1-Wide ROM

ROM64X1 7VIT 47 64-Deep by 1-Wide ROM
LOREELIUVIYTF

THAY TLAVE 2t BA

FDCE U2 47 1 D Flip-Flop with Clock Enable and Asynchronous
Clear

FDCPE 7V37 47 : D Flip-Flop with Clock Enable and Asynchronous
Preset and Clear

FDRSE 735 47 : D Flip—Flop with Synchronous Reset and Set
and Clock Enable

IFDDRCPE Y27 ¢~ : Dual Data Rate Input D Flip-Flop with Clock
Enable and Asynchronous Preset and Clear

[FDDRRSE 7'V 47 : Dual Data Rate Input D Flip—Flop with
Synchronous Reset and Set and Clock Enable

LDCE U7 47 : Transparent Data Latch with Asynchronous
Clear and Gate Enable

LDCPE U747 : Transparent Data Latch with Asynchronous Clear
and Preset and Gate Enable

LDPE U5 (7 : Transparent Data Latch with Asynchronous
Preset and Gate Enable

OFDDRCPE 7'U3F 47 : Dual Data Rate Output D Flip-Flop with Clock
Enable and Asynchronous Preset and Clear

OFDDRRSE 7Y F 47 : Dual Data Rate Output D Flip—Flop with

Synchronous Reset and Set and Clock Enable

http://japan.xilinx.com
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OFDDRTCPE Y27 ¢~ : Dual Data Rate D Flip—Flop with Active-Low
3——State Output Buffer, Clock Enable, and Asynchro—nous
Preset and Clear

OFDDRTRSE 7"V 47 : Dual Data Rate D Flip—Flop with Active-Low

3-State Output Buffer, Synchronous Reset and Set, and Clock
Enable

I LIRS

FHALY TLAVE

A EA

SRL16

V7 47 : 16-Bit Shift Register Look-Up Table (LUT)

SRL16_1 7U3F 47 : 16-Bit Shift Register Look—Up Table (LUT) with
Negative-Edge Clock

SRL16E V3T 47 : 16-Bit Shift Register Look—Up Table (LUT) with
Clock Enable

SRL16E_1 V747 : 16-Bit Shift Register Look—Up Table (LUT) with
Negative—Edge Clock and Clock Enable

SRLC16 V747 : 16-Bit Shift Register Look-Up Table (LUT)
with Carry

SRLC16_1 7U3F 47 : 16-Bit Shift Register Look—Up Table (LUT) with
Carry and Negative—Edge Clock

SRLCI6E U35 47 : 16-Bit Shift Register Look—Up Table (LUT) with
Carry and Clock Enable

SRLC16E_1 V747 : 16-Bit Shift Register Look—Up Table (LUT) with

Carry, Negative—Edge Clock, and Clock Enable

AS5A4R/CLB FYZ5747

FTHALY TLAVE

A BA

BUFCF

U7 17 : Fast Connect Buffer

LUT1 U547 : 1-Bit Look-Up Table with General Output
LUT1.D Y35 47 : 1-Bit Look-Up Table with Dual Output
LUTI L U35 47 : 1-Bit Look—-Up Table with Local Output
LUT2 V747 : 2-Bit Look-Up Table with General Output
LUT2.D VT 47 : 2-Bit Look—Up Table with Dual Output
LUT2.L TVIT7 47 : 2-Bit Look—Up Table with Local Output
LUT3 U 47 : 3-Bit Look-Up Table with General Output
LUT3.D U35 47 : 3-Bit Look-Up Table with Dual Output
LUT3_L U35 47 : 3-Bit Look—-Up Table with Local Output
LUT4 7U3IF 47 : 4-Bit Look-Up-Table with General Output
LUT4.D VT 47 : 4-Bit Look—Up Table with Dual Output
LUT4 L V747 : 4-Bit Look—Up Table with Local Output
MULT_AND U35 47 : Fast Multiplier AND

Spartan-3 547 5!) 54K (HDL F)
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MUXCY VX7 47 1 2-to—1 Multiplexer for Carry Logic with General
Output

MUXCY_D ZVIT 47 : 2—to—1 Multiplexer for Carry Logic with Dual
Output

MUXCY_L U7 47 2-to—1 Multiplexer for Carry Logic with Local
Output

MUXF5 V7 47 : 2-to-1 Look-Up Table Multiplexer with General
Output

MUXF5_D ZUIFT 47 1 2-to—1 Look-Up Table Multiplexer with Dual
Output

MUXF5_L V7 47 : 2-to—1 Look-Up Table Multiplexer with Local
Output

MUXF6 VX747 : 2-to—1 Look-Up Table Multiplexer with General
Output

MUXF6_D V747 : 2-to-1 Look-Up Table Multiplexer with Dual
Output

MUXF6_L ZTUF7 47 1 2-to—1 Look-Up Table Multiplexer with Local
Output

MUXF7 7'U3F 47 1 2-to—1 Look-Up Table Multiplexer with General
Output

MUXF7_D VT 47 1 2-to—1 Look-Up Table Multiplexer with Dual
Output

MUXF7_L V3747 1 2-to-1 look—up table Multiplexer with Local
Output

MUXF8 V2747 : 2-to-1 Look-Up Table Multiplexer with General
Output

MUXF8_D YT 47 : 2-to—1 Look-Up Table Multiplexer with Dual
Output

MUXF8_L ZVIT 47 ¢ 2-to-1 Look-Up Table Multiplexer with Local
Output

XORCY V747 : XOR for Carry Logic with General Output

XORCY. D ZVIT 47 : XOR for Carry Logic with Dual Output

XORCY_L VT 47+ XOR for Carry Logic with Local Output

10
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BSCAN_SPARTAN3

71)25 47 : Spartan®-3 and Spartan—3E JTAG Boundary Scan Logic Access Circuit

BSCAN_SPART AN3

TDO1 |
TDO2 |

ME

| UPDATE
| SHIFT

| RESET

| TDI

| SEL1

| DRCK 1

| SEL2

| DRCK2

| CAPTURE

X10183

ZOTYAy L AUNERT R, JTAG R A A%y adyy avba—7—% L TNEa Y 7 ~T 78 A
TXADT, WEEITT VAL FPCGA OE A JTAG B B OEE NI EEIZ 720 £9,

AT BT —FTI7FTXxDONTFY AF Y OFEMICOWNTIL, 7 =4 —ha2 R TN,

A — 0D B8

R—h % le B Mg

TDI Hi 1 FPGA @ TDI A i LRUCEEH L ET,

DRCK1, DRK2 H 1 JTAG USER iy 5 D Fe AIAFENDET 7T 4712720, JTAG TAP 3
SHIFT-DR A7 —RNZ725¢ TCK B eRUEE H SILE T, DRKI
1L USERI By 7123 &, DRK2 (% USER2 (Zi@ S £,

RESET 77 1 USER iS5 RN Ft FIAENDET 7T 4712720, JTAG TAP 8
TEST-LOGIC-RESET A7 —MZ72% & High |27 —hSIET,

SEL1, SEL2 H A 1 JTAG 5L P AZ|Z USERL %7213 USER2 My S 3 at A EN -2 &
%TL&T UPDATE-IR AT —WMIRDET 7T 471720, L v
BRHRPIAFENDETTITAT OEFITRDET,

SHIFT H 7 1 USER i 55 753 L&Lih5&7&747a 720, JTAG TAP 23
SHIFT-DR A7 —MZ725& High 279 —hENE7,

CAPTURE 7 1 USER 5 N it A ENDET 7T 4712720, JTAG TAP 23
CAPTURE-DR 25 —RZ72% & High I 7 —hEE 1,

UPDATE H 1 USER S 5 Nt RIAENDET 7T 4712720 JTAG TAP
UPDATE-DR A7 —hiZ725 ¢ High I 7 —hEEd,

TDO1, TDO2 AH 1 USER1 F7-1% USER2 i B MNFEHRIAENDET 7T 471230, 4
# JTAG TDO B> izay R —%2 b TDO1 (USER1) %7213 TDO2
(USER2) B> ~D T —Z AFTOEN KBSV ET,

AVAB T —gy HELE

HEGR ARH]

CORE Generator™ BL O 4 —FK Nl

~7a@¥R—h AH]
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WD 2 ODOXBHFIELIRWG ST, a— LT T4 T 5 S ORI T £,
Library  UNISIM;
use UNISIM.vcomponents.all;
-- BSCAN_SPARTAN3:Boundary Scan primitive for connecting internal logic to
- JTAG interface.
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1
BSCAN_SPARTANS3 _inst : BSCAN_SPARTAN3
port map (
CAPTURE=> CAPTURE, -- CAPTUREoutput from TAP controller
DRCK1=> DRCK1, -- Data register output for USER1 functions
DRCK2 => DRCK2, -- Data register output for USER?2 functions
RESET => RESET, -- Reset output from TAP controller
SEL1 => SEL1, --  USER1 active  output
SEL2 => SEL2, -- USER2 active  output
SHIFT => SHIFT, -~ SHIFT output from TAP controller
TDI => TDI, -- TDI output from TAP controller
UPDATE=> UPDATE, -- UPDATEoutput from TAP controller
TDO1 => TDO1, -- Data input for USERL1 function
TDO2 => TDO2 -- Data input for USER?2 function
)
-- End of BSCAN_SPARTANS inst instantiation
Verilog gBaf ({2 RAV L T—3Y)
g ab b ~ -/ v/
/I BSCAN_SPARTAN3:Boundary Scan primitive for connecting internal logic to
1 JTAG interface.
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
BSCAN_SPARTANBSCAN_SPARTANS_inst (
.CAPTURE(CAPTURE), // CAPTUREoutput from TAP controller
.DRCK1(DRCK1), /I Data register output for USERI functions
.DRCK2(DRCK2), /I Data register output for USER?2 functions
.RESET(RESET), /I Reset output from TAP controller
.SEL1(SEL1), /I USER1 active  output
.SEL2(SEL2), /I USER2 active  output
SHIFT(SHIFT), /I SHIFT output from TAP controller
.TDI(TDI), /[ TDI output from TAP controller
.UPDATE(UPDATE), /I UPDATEoutput from TAP controller
.TDO1(TDO1), /I Data input for USERZ1 function
.TDO2(TDO2) /Il Data input for USER2 function
)
/I End of BSCAN_SPARTAN3_inst instantiation
= =E
2 MR R
Spartan-3 ¥ = %L —<5. FPGA @.—H%— H AR
Spartan-3 FPGA 773U 7 —# 3 —h
Spartan-3 547 5!) 54K (HDL F)
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BUFCF
J1)S5 47 : Fast Connect Buffer

BUFCF

o

X10653

M=

ZOTHAL T AVNME, —EHOFE ATy /E LUT O ZERIO LUT O AJICE#EE T 572D H 35, 1
—OEEREE N T =TT, 2Oy T7r—EMfiHTLE, CLB Xy rbfThbhvEd, LUT X, 4 2T 12507
N—T LU TR TEET,

THALDANAE

AUARB =gy e

E i AR
CORE Generator™ 3L 4 H—F PN
~7udHR—h RA]

VHDL 88k (/2 RA T —3Y)
KD 2 DODOXLBIFIELZWVG AT, a8 —L T T4 T4 B S ORNIE T ET,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- BUFCF: Fast connect buffer used to connect the outputs of the LUTs
- and some dedicated logic directly to the input of another LUT.
-- Spartan-3

- Xilinx HDL Libraries Guide, version 14.1

BUFCF_inst: BUFCF (

port map (
O => 0O, -- Connect to the output of a LUT
| =>1 - Connect to the input of a LUT

);

-- End of BUFCF_inst instantiation

Verilog E81k (A RA T —23Y)

/I BUFCF: Fast connect buffer wused to connect the outputs of the LUTs
1 and some dedicated logic directly to the input of another LUT.
1 Spartan-3

Il Xilinx HDL Libraries Guide, version 14.1

BUFCF BUFCF _inst  (
.O(0), /I Connect to the output of a LUT
() /I Connect to the input of a LUT

1

/I End of BUFCF_inst instantiation

Spartan-3 547 35') HA4K (HDL )
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& XILINXs EIE: THAY ILAVH
= =
MR ER
Spartan-3 ¥ = %L —<5. FPGA @.—H%— H AR
Spartan—-3 FPGA 773U & —4 3+ —h
Spartan-3 547 5!) 54K (HDL F)
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& XILINXs

BUFG
71)=5 47 : Global Clock Buffer

BUFG

Do

X1065 4

M=

ZOTHAY TLAVNE, 77U TURRRENWAY T 7 —C AF 2 —5 M2 TEBES T D02, Fr—r30
BLHRY Y — ZA~OfE 2 HfE L £, BUFG (X, @F By N Uy b oray s A X =T NIREDT 7T TRDREN

RybReray s Xy MUERESNET,

R—rDERHA

R—r4 A A = M e
I A7 1 sayy Ry T7y7— A7
¢ Hi 7 1 rayy Ry T 7 —H ]

THAVDANAE

AVAB v T—ay T

i e
CORE Generator™ B L O\ 4 —FK A ]
~7udYR—h A

VHDL 83k (/2 RA T —23Y)

WD 2 DDXPFAELZWGEIL, A —L T2 T4 T E S ORNTH AT £,

Library  UNISIM;
use UNISIM.vcomponents.all;

BUFG: Global Clock Buffer (source by an internal signal)
Spartan-3
Xilinx HDL Libraries Guide, version 14.1

BUFG_inst : BUFG

port map (
O => 0O, -- Clock buffer output
| => | -- Clock buffer input

End of BUFG_inst instantiation

16 http://japan.xilinx.com
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& XILINXe EIEF: THAY TLAVE
Verilog E81 (A RAV T —23Y)
/I BUFG: Global Clock Buffer (source by an internal signal)
I Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
BUFG BUFG_inst (
.0(0), /I Clock buffer  output
() /I Clock buffer input
)
/I End of BUFG_inst instantiation
= =E
2FH1F 2R
Spartan—3 Y= fL —3ar FPGA —H%— HAK
Spartan-3 FPGA 773U 7 —# > —Fh
Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

BUFGCE

12547 : Global Clock Buffer with Clock Enable

CE

| ]> [¢]
BUFGCE

X9384

ME

ZOTHAL ZLAVNE, Iay AR =T NMAFETa— )L Jay ) Ny Tr—TF, O HhiE, /ey 1 x—7
JV(CE) 28 Low GET 277 47) ®EEIZ 012720 FEF, CE 28 High i12725& . 1 ASIDER O I hEnE4,

mER

AR H A
I CE 0

X 0 0

I 1 I

A — 0> 559

R—+4 AE 2 e RE
I AT 1 ray s Ny77—NT)
CE AT 1 ruyy Ax—T VAT
¢ o 1 rayy Ny 7y— 7
THALDANABE
AVAB =gy Gl

Ei it
CORE Generator™ 3L OV 4 H—K F )
~7adYR—h ARA]

Spartan-3 547 35') HA4K (HDL )
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& XILINXs

VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- BUFGCE: Global Clock Buffer with Clock Enable (active
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

BUFGCE_inst : BUFGCE

port map (
O = 0O, -~ Clock buffer  ouptput
CE => CE, -- Clock enable input
I =>1 -~ Clock buffer input

);

--  End of BUFGCE_inst instantiation
Verilog 881k (A RAV T —3Y)

/I BUFGCE: Global Clock Buffer with Clock Enable (active
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

BUFGCEBUFGCE_inst (
.0(0), /I Clock buffer  output

.CE(CE), /I Clock enable input
() /I Clock buffer input

)
/I End of BUFGCE_inst instantiation

EER N 2

Spartan-3 ¥ = XL — 5 FPGA —H%— HAK

Spartan-3 FPGA 7731 5 —&3 —h

high)

high)

Spartan-3 547 5!) 54K (HDL F)
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& XILINXs

BUFGCE_1

71JSF 47 : Global Clock Buffer with Clock Enable and Output State 1

CE

Se

BUFGCE_1

X9385

ME

TDOFHAY L AUNT VA d AX—TNNFETa— L say s Ny T7r—7TF, O . ravs Ax—7
JV (CE) 23 Low GET7 77 47) ®&XIZ High (1) 12720 $£9, CE 28 High (127258, 1 AJIOMED O [ J1snE T,

mIER

AA H A
I CE 0

X 0 1

I 1 I

A — 0D B8

R—+4% A [ ] 1 BE
I AT] 1 sy Ny 77— AT
CE A 1 ray g ARX—T AT
) 7 1 gy Ny 77—
THAVDANFE
AAR =g AJ
e HELE
CORE Generator™ BX U 4% —K ]
~ZudDYR—h NG}
Spartan-3 547 35') HA4K (HDL )
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& XILINXs

VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library  UNISIM;

use UNISIM.vcomponents.all;

- BUFGCE_1: Global

Clock Buffer with Clock Enable (active low)

-- Spartan-3

- Xilinx

BUFGCE_1_inst
port map (
O = 0, -
CE => CE, --
| => 1 -

);

-- End of BUFGCE_1_inst
Verilog £ ik

/I BUFGCE_1: Global

HDL Libraries

Guide, version 14.1

BUFGCE_1
Clock buffer

Clock enable
Clock buffer

ouptput
input
input

instantiation
(AVREVT—27Y)

Clock Buffer with Clock Enable (active low)

1 Spartan-3

/I Xilinx

HDL Libraries

Guide, version 14.1

BUFGCE_1BUFGCE_1_inst (

.0(0), Il

.CE(CE), /I

(1) Il
);

/I End of BUFGCE_1_inst

EER N 2

Clock buffer
Clock enable
Clock buffer

output
input
input

instantiation

Spartan-3 ¥ = XL — 5 FPGA —H%— HAK

Spartan-3 FPGA 7731 5 —&3 —h

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

BUFGMUX
ZJ1)=F 47 : Global Clock MUX Buffer

BUFGMUX

10

0
I
S

X9251

ME

BUFGMUX [~/ F 7L 7S —DERRZ >/ a— )L Jayy Ny T 7—"T, 2 OO ANT17ay7 (10 BIOVL) DV
TNEEIRTEET, BLIZRATT(S) 28 Low DIFE . 10 DIEE2H S (O) ITEREINET, S 2 High DAL,
1 DEED O IBIRENET,

BUFGMUX 33X BUFGMUX_1 T, S DENEAL L% 7 a7 BRI 5 F TR SO H I AT — MR Bz
DEF, BUFGMUX (FH I AF—R23 0 12, BUFGMUX_1 1T H J1 A7 — 28 1 IR s E 1,

AFE: BUFGMUX Tli, S WA ENDE RO T 7747 sy =y (10 £213 1) T WA DOART— 03T
TT 47 OFEFERFFEINET,

i I 2R

AN H A
10 I s 0

10 X 0 10

7 0
! 0
R—bkDERBA
R—r4 VGl = B4 BE
10 A3 1 sy 0 A
1 ATy 1 says 1 AN
o H ) 1 sy MUX 7
S AN 1 ray 7 ELINAS
FHALDANF %
AAR =g Heum
il ]
CORE Generator™ B L O\ 4 —FK A ]
~7adDYR—k NG

Spartan-3 547 35') HA4K (HDL )
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& XILINXs

VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- BUFGMUX:Global Clock Buffer 2-to-1
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version

BUFGMUX_inst : BUFGMUX
port map (
O => O, -- Clock MUX output
10 => 10, --  ClockO input
11 => 11, --  Clockl input
S=>S -- Clock select input
)

-- End of BUFGMUX_inst instantiation

Verilog 2t ([ RA I T —

/I BUFGMUX:Global Clock Buffer 2-to-1
1 Spartan-3
/I Xilinx HDL Libraries Guide, version

BUFGMUXBUFGMUX_inst (
.0(0), /I Clock MUX output
.10(10), /I ClockO input
11(11), /I Clockl input
.S(S) /I Clock select input

/I End of BUFGMUX inst instantiation

B A

MUX

14.1

ay)

MUX

14.1

Spartan-3 ¥ = %L —3>3. FPGA @.—H#— H AR

Spartan—-3 FPGA 7731 5 —X< —}

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

BUFGMUX 1
Z1)2=F 47 : Global Clock MUX Buffer with Output State 1

BUFGMUX_1

10

o}
il
S

X9252

M=

ZOTHAY TV AUNEL, VT T LI —OREE RS>/ u— L Juyy NyTy—"T, 2 2O A 17uvs (10
BIOIN) OWTERINTEXET, BELZIAT (S) 28 Low OHBAE .10 DE BN (O) ITBIRENFET, SN
High O5&13. 11 OEEN O IGERRESNET,

ZDOT WAL LA RE BUFGMUX Tl S DENZEL L% 7oy NIV EDL A ETITEFIND H JIAT—IR
H720E4, BUFGMUX [ZH /12T —F28 0 12, BUFGMUX 1 13 AT — 2 1 IR SN ET,

im iR
AR Hh
10 I S 0
10 X 0 10
X I1 1 I1
X 1 1
X l 1
R—b @ ERBA
R—k4 A A 2 1 e
0 A1 1 Jv1y s 0 AT)
I AT 1 suavs 1 AT
© H 1 svws MUX )
S AT 1 vy L IRAS
FHFALDANF &
AVAB v —g )
A HeS
CORE Generator™ }3 LK OV 4 —FK Nl
~7aOHFR—h ]

Spartan-3 54751 H4K (HDL A)
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& XILINXs

VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- BUFGMUX_1:Global Clock Buffer 2-to-1 MUX (inverted
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

BUFGMUX_1_inst : BUFGMUX_1
port map (
O = 0O, -- Clock MUX output
10 => 10, --  ClockO input
11 => 11, -- Clockl input
S=>S -- Clock select input
)

-- End of BUFGMUX_1_inst instantiation
Verilog 881k (A RAV T —3Y)

/I BUFGMUX_1: Global Clock Buffer 2-to-1 MUX(inverted
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

BUFGMUX_1BUFGMUX_1_inst (
.0(0), /I Clock MUX output
.10(10), /I ClockO input

11(11), /I Clockl input
.S(S) /I Clock select input

/I End of BUFGMUX_1_inst instantiation

B A

Spartan-3 ¥ = %L —3>3. FPGA @.—H#— H AR

Spartan—-3 FPGA 7731 5 —X< —}

select)

select)
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& XILINXs

CAPTURE_SPARTANS

71)25 47 : Spartan®-3 Register State Capture for Bitstream Readback

CAPTURE_SPARTAN3
CAP

CLK

X9931

M=

ZDOTHAY ZLAVNI, VURY (VT 7ay T bTyF) FROX YT F ¥ HIEBXREOX A T E2HIIL E
T, V=R 7RI, EHOa 7 ¥ 2l —var R—MiSIZIVREENF T, ZOZL AV MLV
BliE. T —HiFar 74 Falb—rary JayZIZm/AYL T =Ry 7E&3NET, ZOTLARTER, LURY ()T
Ty Ty F) DD HEFv 7 F ¥ TEET, LUT RAM, SRL. 727 RAM Db ) — R Ay Z7ENET ., Fv

TF ¥ TEEHA,

CAP {E 5% High \c7 ¥ —rT 5L &IZZay 7 Low 735 High IZHINEED AL XIZT NAANDL P AE RN F v
FrENFET, TIHNNTIE NI — (CAP 7P —hL TN BEED CLK DBER) O NIT —ZNF v 7 F ¥ &
NFET, V=R E 1 BT —H 7 F 72 IZHIR T 21205, 2O A M2 ONESHOT=TRUE J&

ZIBMLET,

R—rDERHA

R—k£ L 2 e g
CAP AT ! V—RRy2 ¥ 7 F v NH—
CLK AT 1 V=R %7 Fx ruyy
THAVDANEE
AVAR =gy Heds

i A
CORE Generator™ 3 E U\ 4% —K AT
~7udYR—h ]

ELEEST 201, ANWBEIOH AT N TTFA TR L ET,

EARTREG IR 1%

Bt 7— 5%

B

FI4IE

FiBR

ONESHOT 7 —

TRUE, FALSE

TRUE

CAP NIH =412 1 EDYV—R w7 &2 FITLET,
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& XILINXs

VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- CAPTURE_SPARTAN3:Register  State Capture for Bitstream
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1

CAPTURE_SPARTANS_inst : CAPTURE_SPARTAN3

port map (
CAP => CAP, -- Capture input
CLK => CLK -- Clock input

);
-- End of CAPTURE_SPARTANS3 inst instantiation

Verilog i1t ([ REZ T —23Y)

/I CAPTURE_SPARTAN3:Register = State Capture for Bitstream
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

CAPTURE_SPARTANEAPTURE_SPARTANS_inst (
.CAP(CAP), /I Capture input
.CLK(CLK) /I Clock input

)

/I End of CAPTURE_SPARTANS_inst instantiation

A MR

Spartan—-3 ¥ = %Xl —3i32 FPGA 2 —H# — H AR

Spartan—-3 FPGA 7731 5 —& 3 —h

Readback

Readback

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

Z1)=5 47 : Digital Clock Manager
cwkin - DCM | ciko
CLKFB | | CLK90
| CLK180
RST | | CLk270
| cLkex
DSSEN
—] | CLK2X180
| cLkov
PSINCDEC |
CLKFX
PsEN | —
CLKFX180
pscLx | —
| LOCKED
STATUS [7:0]
||
| PSDONE
X9469

TOFWAL TLAUNT SESFRMBER B2 =T ORI Jav) w3 —Uy—TC, JavZiEEay s —7 (DLL).
FORNVEE AR (DFS). T HNANAES 7k (DPS), TV % )0 AT 7 ML E (DSS) LW 7- M REA A 7Y A b
TEFET,

AE REHDOAINLITRT Low IZL TEBMLERHDFETH, RMEHD AT HBRIIZ Low 12720 FT,
JuayZiEEay 7 )—>7 (DLL)

Spartan®-3 7 /XA ADGE DCM (IZiE7 vy A a—E i/ MRIZT 57y 7iEny s —7 (DLL) REEnE
9, DCM 1, 74—k v 7rv 7 A7 (CLKFB) 7 vay /{55 ANF17vv 7 (CLKIN) O7nay 715 5% R LSt
F9, 2D 2 ODEEONAEN—FHT 5L, vy 7)) (LOCKED) 78 High 12720 %4, WifE 5Db BTy D
REf) 22203 E O #FIFHN (pn) THIVIX, ZNHDE S IXFAFETHLHE ARSI NET,

DLL IZ1%. 2 DO A HE—FRRHVET, 574/ FTiE. DLLFREQUENCY MODE JBM#: 1% Low IZ3% E S TUY
%9, Low D4 . CLKIN Ao ray 7{5 50 [E %% Low (DLL_CLKIN.MIN_LF ~ DLL_CLKIN.MAX_LF) O #i[H
WICTAMLERHY . fEHTXAH 1. CLKO, CLK90, CLK180, CLK270, CLK2X. CLKDV. CLK2X180 T,

High 282 BT 2% A1, CLKIN A1 7ay7{5 5O )& ¥ #% High (DLL_CLKIN_MIN_HF ~ DLL_CLKIN_MAX_HF)
DFHAWNIZT D EM@D\ fE XA H /1% CLKO, CLK180, CLKDV H /1D & T,

Ja—N)v yayy FyhU—7 B0 BURG (Fm—/ 3L 7ay ) Ny 7 7—) THREISILHARA L MZ CLKFB A )&%
Bt phe, ArFyFTRIBEENE T, DCM @ CLKFB A 11 BUFG 23RS T\ A34 . [FC DCM @ CLKO
H o E721% CLK2X B onWF gy — &L TLIEEV, CLKIN A 11 IBUFG O H f1ic#5ki L. IBUFG O A7)
6i VAT A Iy TSNS Sy R L 9, CLKFB A% IBUFG O H /112 ##i L. IBUFG D A 1% /39 R

WHE T HE, A7 F vy TRIBMEENE T, CLKO & CLK2X Il bob i caEd 23, il 7 [RIRHI I
ATEFEH A, CLKO F721% CLK2X (X, OBUF (11 /123y 7 7—) O A ) IZHEHi L T2 &, CLK_FEEDBACK J& %
L. CLKFB AJJ®Y— A% CLKO H /1 (774 /VF) F£721% CLK2X I ELET,

Spartan-3 547 35') HA4K (HDL )
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& XILINXs FEIE: THAY ILAVE

CLKO H /1 DF 2—F 4 A2 1%, 50-50 T3, 7272L. DUTY_CYCLE_CORRECTION J&% FALSE |Z#% ELT-5%

Al1E, CLKIN AN ERCT 2—T7 1 A7 VIZ20ES, AN RS H 77 (CLK90, CLK180, CLK270) DF =—7 4
B A2 %, CLKO H /1 ERICIZZ20ES, CLK2X, CLK2X180, CLKDV H /1DF 2—F ¢ A7 1%, CLKDV_DIVIDE
DOE NI TS . 33X DLL_FREQUENCY MODE 7% High ®#34 LA T, 50-50 T, ZEAIT. THIK A A
KJo> TCLKDV_DIVIDE | # £ AL TL7Z&Vy, CLKDV H /1D A %%, CLKDV_DIVIDE J& iz BV 4 TAHEIZE - T
IESNET,

DCM Zuay7#Eftay s V—70OH 7

t e

CLKO JEWEAS 1 X CLKIN o7y

CLK180 JARE 1 X CLKO @7 ryZ, CLKO (2L CTALFH% 180 EEL 7k

CLK270% JERED 1 X CLKO ®Zmy7, CLKO IZxt L CALFEZ 270 FE 7 1

CLK2X* JEWEN 2 X CLKO »Zmy 7, CLKO LRI+

CLK2X180% JEHED 2 X CLKO ®7my 7, CLK2X IZxtL T % 180 JE 7 1

CLK90%* JABE A 1 X CLKO ®Zmays CLKO (2% L ChLFR% 90 ET 7k

CLKDV JA W $As (1/n) X CLKO ® 2wy (n = CLKDV_DIVIDE i), f7401% CLKO &[RIL,
LOCKED i H ATRE7: DCM DHERES T R TRy ZIRRBIZ R o7 28 &R LET,

* DLL_ FREQUENCY MODE #3 High (28 E STV A4 CLK90, CLK270, CLK2X, CLK2X180 H /JiZfE H c& A,

T U HIV R EA R (DFS)

CLKFX X' CLKFX180 H{ 7712 CLKFX MULTIPLY ¥ X U' CLKEX DIVIDE B2 3% E 45L&, CLKIN Z % F
7135 AR AR E VIO REA i TXF4, DLL @ CLKFB AJIZT7 4 —R w2535 CLKEX @
CLKFX MULTIPLY #A2/L%7-1% CLKIN @ CLKFX_DIVIDE #4271 =2 CLKFX & CLKIN O —E L F3,

CLKFX DA IR OFH A TCERINET,
FrequencyCLKFX = (CLKFX_MULTIPLY value/CLKFX_DIVIDE_ value) * FrequencyCLKIN

CLKFX # X' CLKFX180 IR Icfff FH T&F£4, CLKFX180 (/& %7 1 X CLKFX T. CLKFX IZ%L T
ALFAZY 180 FEL 7 hENTWET, F/-. CLKFX BXL W CLKFX180 O F =—7 4 YA 7 /VIXH 1T 50-50 T3,
DFS FREQUENCY MODE @#:1%, fEH Al e A fizay 7 B O h/uy 7o BB o &@SEHEELET,
CLK_FEEDBACK J& % NONE ;;:,V\'JETE)& DCM 17 U X VA S A T —RI27/20 . CLKFX & CLKFX180 3
ERENET, ZoLE, CLKIN IZX L T AR TR S EE A, DCM @ DSSEN A S 4%, i A 3 IRk
DOARBEIZL TRV TLIEE W,

T IUHNNLART Tk (DPS)

CLKIN & CLKFB O3 h By PO AR 7k (2% 2—) 1. PHASE_SHIFT @4 i LT, CLKIN J&# o —
HELTar74Xal—arTEET, Z0IHITE, FHEORMNZEILLTH, MY 7MI—EIZ/20ET,
PHASE_SHIFT O 1% CLKOUT_PHASE_SHIFT Jg& (2 L0 #il#IL£4, CLKOUT_PHASE SHIFT EMEIEZT 7+
JLRT NONE [T ESNTEY ., PHASE SHIFT BT SRS ET,
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EIE: THAY ILAVE & XILINXs

CLKIN & CLKFB MIZAF 2—% R A DL, TOAX2— BT DCM H A 7uy /73 XCTOMMANL 7 L ET,
CLKOUT_PHASE_SHIFT J@&M:% FIXED IZ% E T 5L, a7 4Fal — g DOFEIZ CLKIN 3L CLKFB D2 hH
A=y PTw LT PHASE SHIFT B TR ELI-AFa—MEHESNET, ZOHE. AFa— 'ﬂtbiﬁ}u
CLKOUT_PHASE_SHIFT J@#t% VARIABLE ISR ET 5L, a7 4 Fal—a TR Tfémtxﬂe;—ﬁ)ﬁﬁﬁ
THEAESH, BMEPIC PSx E 52 L TAX 2 —DEAZ AT Iv ISR ENTEET, 207 /&ﬂ/u
W7ok, REA 2 —T7 2/ ATHIEESNE S, PSEN (i AHL 7k A —7 /L) BL O PSINCDEC (fZAHY
TR AL DYRAN/F2UALR) D ASE, PSCLK (W AHS 7R Zav ) O ERVy DIZRIBL CRESNET,
PSDONE (FLAHT 7 M&ET) 01X PSCLK OB LR =y DIZF#IL CWET, R/ 2 —T oA R A T VA
r%7-%  PSDONE 286 L CTBLERHVET, CLKIN & CLKFB OLH ERD =y DA% 2—(%, LOCKED
H 173 High ISR 72 X Ao 7B & £4, PHASE SHIFT BM:i%, T XA AR 74X 2l —arE&ni-
LXDWIH DN 7 EEFEELET, PSCLK @ 1 JAHI O PSEN 237 75 1712725 E . PHASE_SHIFT O3 1
o=y My EESHET, PSEN 28 High @334 . PHASE_SHIFT 01 1% PSINCDEC 7% High D& XA 27U A REhL.,
PSINCDEC 78 Low O E&EF 7Y A RSN ET,

AV IVANENTT VIANATE T35, PSCLK®D 1 Y1427 /14y PSDONE tH /3725 High 12720 F 3, Zotk, HO
PHASE_SHIFT &2 % & %9, RST (J&wh) /8 High (2725&, PHASE SHIFT EBIEEN=a 7 4F 2L — 3T
FELI-AF 2—(EIZY By &N E9, CLKOUT PHASE SHIFT &% FIXED %7-/% NONE L:E)’z“ﬁ?bﬂ\éiﬁ/\
PSEN, PSINCDEC, PSCLK A JJi% GND IZ#:5t T AL ERHVET, ZNHD AN BERIN TV RWEE . BB
\Z GND (2t SV ET,

AT —=HAA E vk

STATUS H A Y MZHOWTIE, IRDOEHRES L TTZE W,

Evk B

0 (RS 7 b A — =T m—x

1 = [PHASE_SHIFT] > 255

1 DLL CLKIN D& |k sk

1 = CLKIN ®hZ7 VA 1k

2 DLL CLKFX 04 I s

1 = CLKFX Ok A5 1k

3 R
4 R
5 R
6 R
7 KA

* fIAHY 7N A — =T a— X, (M T NOBIET A DI BIZELIZGAICH High 12780 FE T, KT 7 MNEIED i Hr
iz oW TIE, WD T =22 — S BLTEEND,

#k DFES H /) (CLKFX #7213 CLKFX180) D&% L TWAA . ZOAT—H A B ME CLKIN 232 1L High 121X
RDFEFA,

LOCKED
LOCKED 7% High @354, i Fl vl ge72{8 B3 X Cry Z7RETT,
RST

~AX— Uty b AF] (RST) 1%, DCM Z @I (BEIRE AREOREE) 12Uy L Ed, RST ANME BIZIERBT. A
Zh7e CLKIN @ 3 YA 7 /L[H] High IZBRHDOLERHDFET,

Spartan-3 547 35') HA4K (HDL )
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&

XILINXs

THAUDANFE

AR T—ay -
HHE R FSO;
CORE Generator™ 8L U 4 —K g
< 7a@¥R—h =l
EAF RS
Bt 247 fi& FIAIE | 5
SIMMODE | 3z=4 "SAFE”, “FAST” | "SAFE” PRal—ar OBOBIETT, "FAST ICRET DL,

TRal—ary BEFANNAT F— v ABEMEE—RTE
IT&NET, S TER/v 32 —vary THAH
AR JZES L TLIZEN,

VHDL

Rt (fVRZT—23Y)

WD 2 ODOLBFELEWESIT., 2t — LT T4 T B E ORI T E T,

Library UNISIM;

use

UNISIM.vcomponents.all;

DCM: Digital Clock Manager Circuit

Spartan-3
Xilinx HDL Libraries

DCM_inst : DCM
generic  map (

port

CLKDV_DIVIDE => 2.0,

CLKFX_DIVIDE => 1,
CLKFX_MULTIPLY => 4,
CLKIN_DIVIDE_BY 2 =>
CLKIN_PERIOD => 0.0,

Guide, version 14.1

-- Divide by: 1.5,2.0,2.5,3.0,3.5,4.0,4.5,5.0,5.5,6.0,6.5

- 7.0,7.5,8.0,9.0,10.0,11.0,12.0,13.0,14.0,15.0 or 16.0

-~ Can be any interger from 1 to 32

-~ Can be any integer from 1 to 32

FALSE, -- TRUE/FALSE to enable CLKIN divide by two feature
--  Specify period of input clock

CLKOUT_PHASE_SHIFT=> "NONE", -- Specify phase shift of NONE, FIXED or VARIABLE

CLK_FEEDBACK=> "1X",

--  Specify clock feedback of NONE, 1X or 2X

DESKEW_ADJUSTE> "SYSTEM_SYNCHRONOUS";-  SOURCE_SYNCHRONOUSYSTEM_SYNCHRONOWUS

- an integer from 0 to 15

DFS_FREQUENCY_MODBE& "LOW", -~ HIGH or LOWfrequency mode for frequency synthesis

DLL_FREQUENCY_MODE> "LOW", - HIGH or LOWfrequency mode for DLL
DUTY_CYCLE_CORRECTION> TRUE, -- Duty cycle correction, TRUE or FALSE

FACTORY JF=> X"C080",

PHASE_SHIFT => 0,

--  FACTORYJF Values
--  Amount of fixed phase shift from -255 to 255

SIM_MODE=> "SAFE", -- Simulation: "SAFE" vs "FAST", see "Synthesis and Simulation
-- Design Guide" for details
STARTUP_WAIT=> FALSE) -- Delay configuration DONEuntii  DCMLOCK, TRUE/FALSE
map (

CLKO => CLKaO, --
CLK180 => CLK180, --
CLK270 => CLK270, --
CLK2X => CLK2X, --
CLK2X180 => CLK2X180,
CLK90 => CLK90, --
CLKDV => CLKDV, --
CLKFX => CLKFX, --
CLKFX180 => CLKFX180,
LOCKED=> LOCKED, --
PSDONE=> PSDONE, --
STATUS => STATUS, --
CLKFB => CLKFB, --
CLKIN => CLKIN, --
PSCLK => PSCLK, -

0 degree DCMCLK ouptput

180 degree DCMCLK output

270 degree DCMCLK output

2X DCMCLK output

-~ 2X, 180 degree DCMCLK out

90 degree DCMCLK output

Divided DCMCLK out (CLKDV_DIVIDE)
DCMCLK synthesis out (M/D)

-- 180 degree CLK synthesis out
DCMLOCK status  output

Dynamic phase adjust done output
8-bit DCMstatus bits  output
DCMclock feedback

Clock input (from IBUFG, BUFGor DCM)
Dynamic phase adjust clock input

Spartan-3 547 5!) 54K (HDL F)
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& XILINXs

PSEN => PSEN, -- Dynamic phase adjust enable input
PSINCDEC => PSINCDEC, -- Dynamic phase adjust increment/decrement
RST => RST -- DCMasynchronous reset input
)
-- End of DCM_inst instantiation
. —" -, ~ ~
Verilog 8k (f RAVL T —3Y)
/I DCM: Digital Clock Manager Circuit
I Spartan-3
/I Xilinx  HDL Libraries Guide, version 14.1
DCM#(
.SIM_MODE("SAFE"), /I Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
.CLKDV_DIVIDE(2.0), /I Divide by: 1.5,2.0,2.5,3.0,3.5,4.0,4.5,5.0,5.5,6.0,6.5
1 7.0,7.5,8.0,9.0,10.0,11.0,12.0,13.0,14.0,15.0 or 16.0

.CLKFX_DIVIDE(1),
.CLKFX_MULTIPLY(4),

.CLKIN_DIVIDE_BY_2("FALSE"),

.CLKIN_PERIOD(0.0),

.CLKOUT_PHASE_SHIFT("NONE"),

.CLK_FEEDBACK("1X",

"
I
I

.DESKEW_ADJUST("SYSTEM_SYNCHRONOUS")/

.DFS_FREQUENCY_MODE("LOW"), //
.DLL_FREQUENCY_MODE("LOW"),
.DUTY_CYCLE_CORRECTION("TRUE"), //
FACTORY_JF(16'hC080),

PHASE_SHIFT(0),

.STARTUP_WAIT("FALSE")

/Il Specify  period
/I Specify
/I Specify  clock
1
HIGH or
/I HIGH or

Duty
/I FACTORYJF
Amount of fixed
1

I

Can be any integer
Can be any integer

of input

clock

phase shift

feedback

of NONE, 1X or

from 1 to 32
from 2 to 32
TRUE/FALSE to enable

CLKIN divide

of NONE, FIXED or
2X

by two feature

VARIABLE

SOURCE_SYNCHRONOUSYSTEM_SYNCHRONOUWS
an integer
LOW frequency
LOW frequency

cycle
values

correction,

phase shift

Delay configuration

DONE until

from 0 to 15
mode for
mode for DLL
TRUE or

-255

from to 255

) DCM_inst (
.CLKO(CLKO), /I 0 degree DCMCLK output
.CLK180(CLK180), // 180 degree DCMCLK output
.CLK270(CLK270), /I 270 degree DCMCLK output
.CLK2X(CLK2X), /I 2X DCMCLK output
.CLK2X180(CLK2X180), // 2X, 180 degree DCMCLK out
.CLK90(CLK90), /I 90 degree DCMCLK output
.CLKDV(CLKDV), /I Divided DCMCLK out (CLKDV_DIVIDE)
.CLKFX(CLKFX), /I DCMCLK synthesis out (M/D)
.CLKFX180(CLKFX180), // 180 degree CLK synthesis out
.LOCKED(LOCKED), // DCMLOCK status output
.PSDONE(PSDONE), // Dynamic phase adjust done output
STATUS(STATUS), /I 8-bit DCMstatus bits output
.CLKFB(CLKFB), /I DCMclock feedback
.CLKIN(CLKIN), /I Clock input (from IBUFG, BUFGor DCM)
.PSCLK(PSCLK), /I Dynamic phase adjust clock input
.PSEN(PSEN), /I Dynamic phase adjust enable input
.PSINCDEC(PSINCDEC), // Dynamic phase adjust increment/decrement
.RST(RST) /I DCMasynchronous reset input

)

/I End of DCM_inst instantiation

= =

& HR1E R
Spartan—3 Y= Rl —3 g FPGA &—H— HAK

Spartan—3 FPGA 773 & —4&3 —h

frequency

synthesis

FALSE

DCMLOCK, TRUE/FALSE

32
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& XILINXs

Z1)=5 47 : D Flip—Flop with Clock Enable and Asynchronous Clear

FDCE
M=

CDOTFHAL TV AVNE, 709l A3 =TIV EHRMIVT RNHLE—~D D AT 7V T 7y T4, savs A
ZF—7 )V (CE) 7 High, FERIH VU7 (CLR) 28 Low DA, Z7uv7 (C) A Low H 5 High I8V DAL LEICT —#
AF1 (D) DERT —ZH 77 (Q) I2EHILET, CLR 28 High 1I2725& AENDT XTHOAITEEIN., 7 (Q D
fiE2Y Low 12Uy & ET, CE 2% Low DA, 7y /@B ITEHAINET,

BT, 20TV T Try FIIERBICII T Sh, H75 Low 1272V E9, FPGA Tid, 7m— L &b/
Utvh (GSR) &7 7T 471058, IR AFEORELZY 2L — a0 TEET, GSRDOF 74V MIT 7T 17 High
T 23, STARTUP_architecture 3> RV D GSR A JJDRIIA L N—Z—%BINTHET 7T 47 Low IZTEET,

mER

AR H A
CLR CE D C Q

1 X X X 0

0 0 X X ZEib7eL
0 1 D 1 D
FHAVDANT K

AU AR L m—g ]

HE e

CORE Generator™ BL WY 4% —K NGl

~7rdOHR—h F

ERARELE &

B T—45E E TIAILE R ER

INIT 2 ¥ 0., 0 2L TAK AL — T %D Q M O E,

Spartan-3 547 5!) 54K (HDL F)
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VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library  UNISIM;

use UNISIM.vcomponents.all;

-- FDCE: Single Data Rate D Flip-Flop with  Asynchronous  Clear
- Clock Enable (posedge clk).

-- Spartan-3

- Xilinx HDL Libraries Guide, version 14.1
FDCE_inst : FDCE
generic  map (
INIT =>"'0) -- |Initial value of register (0 or 1)
port map (
Q= Q, -- Data output
C = C, -- Clock input
CE => CE, -- Clock enable input
CLR => CLR, -- Asynchronous clear input
D=>D -- Data input

-- End of FDCE_inst instantiation

Verilog E81 (A RAV T —23Y)

/I FDCE: Single Data Rate D Flip-Flop with  Asynchronous Clear
I Clock Enable (posedge clk).

I Spartan-3

/I Xilinx  HDL Libraries Guide, version 14.1

FDCE #(
.INIT(2’b0) /I Initial
) FDCE_inst (

value of register ('b0  or 1'bl)

.Q(Q), /I Data output

.C(C), /I Clock input

.CE(CE), /I Clock enable input
.CLR(CLR), /I Asynchronous clear input
.D(D) /I Data input

/I End of FDCE_inst instantiation

EER AR

Spartan-3 Y= Rl — 32 FPGA &t —H— AR

Spartan-3 FPGA 7731 & —X 3 —}

and

and
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& XILINXs FEIE: THAY ILAVE

FDCPE
71)2=5 47 : D Flip—Flop with Clock Enable and Asynchronous Preset and Clear

PRE

FDCPE

o |8 |
o |m |O
o

CLR

X4389

M=

ZOTYAy TLANE, T =X (D), 7urv7 A% =7V (CE), FEFMTYE b (PRE), FEFHZUT (CLR) DA
NET =2 (Q BHHHE—D D HAT 7Yy 7 7uy7 T, HFEW PRE 25 High (27254 Q Hi7) 23 High I[Z& v
r&#L, CLR 28 High | focéé:mjmi‘ Low {2V By rEUET (CLR A A28 PRE AFTXVBESEENS), PRE & CLR 23
Low T CE 73 High @& . 71y 7 (C) 78 Low 735 High 1[I0 LXIC D ASIOENR TV 7 7oy Fiin—RE
WET, CE 2% Low @%Qﬁmﬁ%% TGS L, DLATOME DR FFEALET, FDCPE 13l A7 A AE7/213 10B
LIOARRZLLTAY T IAVNESNET,

FPGA TIFER S ASNL L, INIT BHEAEHL THRELZMBEICR ESNET, GSR(Tm— UL /Uty
N 27 Y —h4 5L INIT THELZMIEISER TRESNET,

AE: RO B I OV By O AR YR —FSNTWET 2, Zh b i@ B
(ERCA Wi TP /7 DORVEP B HB L ORI, Fonyy 7 DR EICERZE

#oLEH A, FER
A
72XV e LGB R THEHBEE TN RELRDIENDHVET,

MIFL, ity E

am I R
AR H 7
CLR PRE CE D C Q
1 X X X X 0
0 1 X X X 1
0 0 0 X X b7l
0 0 1 D 1 D

R—bDEREA

R—k4 AR B T hE

Q o 1 T =X

C AD 1 say 7 N7

CE AF 1 ray g A X =TV ANJ]
CLR AF 1 FERBIZVT AT

D AT 1 T =X AT

PRE AT 1 FEFRBEYRAT
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& XILINXs

THAUDANFE

AVAB Y E—a ]

HE 7 #HELE
CORE Generator™ L w4 —F ARy
~7udYR—b RA]

ERATREE M
B 7—5% fis

FI4ILE SR BH

INIT 2 0.1 0

a7 4F 2l —ar%BLONGSR ANKEO Q H
TIOHEZTE E

VHDL REif ([ RA S T—23Y)

WD 2 ODOXBFEELRNIEAIT, 2 — LTy T AT B S ORI T £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- FDCPE: Single Data Rate D Flip-Flop with  Asynchronous Clear, Set and

- Clock Enable (posedge clk).
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

FDCPE_inst : FDCPE
generic  map (

INIT =>"'0) -- |Initial value of register (o
port map (

Q => Q, -- Data output

C => C, -- Clock input

CE => CE, -- Clock enable input

CLR => CLR, -- Asynchronous clear input

D => D, -- Data input

PRE => PRE -- Asynchronous set input

-- End of FDCPE_inst instantiation

Verilog i1t (A2 RE2 L T —2 7))

1)

/I FDCPE: Single Data Rate D Flip-Flop with  Asynchronous Clear, Set and

1 Clock Enable (posedge clk).
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

FDCPE #(
.INIT(2’b0) /I Initial
) FDCPE_inst (

.Q(Q), /I Data output

.C(C), /I Clock input

.CE(CE), /I Clock enable input
.CLR(CLR), /I Asynchronous clear input
.D(D), /I Data input

.PRE(PRE) /I Asynchronous set input

/I End of FDCPE_inst instantiation

value of register (2'b0

1'b1)

36 http://japan.xilinx.com
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MR ER
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EIE: THAY ILAVE & XILINXs

FDRSE
71)25 47 : D Flip-Flop with Synchronous Reset and Set and Clock Enable

S

FDRSE

Q
[o [ |o

X3732

M=E

FDRSE . AV vk R)., E# b (S), /vy A3 —7 ) (CE) DF{E AT —2H 711 (Q BHDHHE—~D D ZA
7 7V 7uy 7Ty, F#UEYsA T (R) A High 127258 30O AN RSN, 7uv7 (C) 73 Low #>5 High
WZHI D AHEXITH ) (Q) 28 Low 12V By RENET Uy Ry R EIOBELEEND), By AT (S) 23 High, R 23
Low D&, Z7uv7 (C) 33 Low 2°5 High IZHIV OB EXIIT7 Yy 7 7ay 7Ry hEiu, 1128 High 12720 F 9,
R & S 73 Low. CE 75 High @38 . 72> 277 Low 7°5 High 128D LEXI2 D ASIDER 7Yy 77y Flca—
NV S

BIRNEASNDE INIT BHEAERAL CHRELZOMIE ISR ESRET, GSR (I r— 3L 2yh/Utkyh) 27—
9% E INIT THE L MEHEICE R TR ESNE T,

mER

AA WA

R S CE D C Q

1 X X 7 0

0 1 X X 1 1

0 0 0 X X AL
0 0 1 1 1 1

0 0 1 0 1 0
THAODANEE

AVARB =gy aJ

it He s

CORE Generator™ BL 74—k Nl

~ /DY R—k Rl

FEHAREGRE

B T—HRE ] TI#ILE FEA

INIT 2 X 0.1 0 AL TR 2l —va BB GSR AN Q H

FI DK HE A48 TE
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& XILINXs EI3E: THAY TLAVE
VHDL fEif (/2 RA2 T —23Y)
RD 2 DOXPHFELRVE G, 28— L T=r T AT A E S ORIV 1T £
Library  UNISIM;
use UNISIM.vcomponents.all;
-- FDRSE: Single Data Rate D Flip-Flop with  Synchronous Clear, Set and
- Clock Enable (posedge clk).
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1
FDRSE_inst : FDRSE
generic  map (
INIT =>"'0) -- |Initial value of register (0 or 1)
port map (
Q=>Q, -- Data output
C = C, -- Clock input
CE => CE, -- Clock enable input
D => D, -- Data input
R => R, -- Synchronous reset input
S=>S§ -- Synchronous set input
)i
-- End of FDRSE_inst instantiation
. —" -, ~ ~
Verilog ik (A RBV T —23Y)
/I  FDRSE: Single Data Rate D Flip-Flop with  Synchronous Clear, Set and
I Clock Enable (posedge clk).
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
FDRSE #(
.INIT(1'b0) /I Initial value of register ('b0  or 1'bl)
) FDRSE_inst (
Q(Q), /I Data output
.C(C), /I Clock input
.CE(CE), /I Clock enable input
.D(D), /I Data input
.R(R), /I Synchronous reset input
.S(S) /I Synchronous set input
)
/I End of FDRSE_inst instantiation
5 1
Spartan-3 ¥ = %L —35. FPGA .—H%— H AR
Spartan-3 FPGA 7731 & —X 3 —}
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EIE: THAY ILAVE & XILINXs

IBUF

)25 47 : Input Buffer
IBUF

o

X9442

M=E

ZOT WAL ZUAUNE, T MO AR —REIIAH IR — MRS TV AE B BB ASLET,
ZONRY T =Ll Ay — /L CTHERR L E T, LB muf4/x&/‘/:f:»~m“é:%ﬂﬁéfvh AVARB
vE—hRTBHITIE, J\jﬁ k() 2B B EALO AR —RERIZ A IR =ML, AR —k (0) 2%
DR—h e —ALT 25 FPGA vy 7 ICHik LET, LERY =3y 7 vy (VHDL) 337 A—Z—fER A
(Verilog) IZEEAMZ T, v R—F L DT 7V FDOESAE T —HZEHLET,

AR— D 515

—r4 AR B T RE
© 7 1 Ny Z7—DH 7
: A 1 Ry T 7 —DA)
FHEALDANF 5
AAB Y =g ]
s it S
CORE Generator™ B L O\ 4 —FK A ]
~ 7O R —h K]
ZOZLACNIEE . T A O EALA DR =ML CHERR S E T, FITY—A a—RFRTHRETLILEILHY

FHAMN, M%JBLT4’/X&//:E~FT%?£% ZDAVR—R N A AZ T T BITIE, TOA L AZ
vE—vay a—REx T T 4T 4 /B a— VIR ALE T, THAVBEEE RO, TRTO /0 av R —
I T AL O FALCEEL TSN, | R—b T AL O EALA TR =M, O R—haZD A1 3EEE

NdZuY 7\ EERERLE T, generic/defparam fEZFREL ., Ny 77— DESNAEL T —Z YN EL TIEEW,

ARG IR 1%

B T—4E | {E TIAILE 5 BA
IOSTANDARD | F =2 — e “DEFAULT” TL AN /O B EZEID Y TES,
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& XILINXs EIEF: THAY TLAVE
VHDL &Rk (/2 RAVST—23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library  UNISIM;
use UNISIM.vcomponents.all;
-- IBUF: Single-ended Input  Buffer
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
IBUF_inst IBUF
generic  map (
IOSTANDARD=> "DEFAULT")
port map (
O = 0O, -- Buffer output
I =>1 -- Buffer input (connect directly to top-level port)
)
-- End of IBUF_inst instantiation
Verilog 881 (A RAV T —3Y)
/I IBUF: Single-ended Input  Buffer
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
IBUF #(
.IOSTANDARD("DEFAULT") /I Specify the input /O standard
)IBUF_inst (
.0(0), /I Buffer  output
() /I Buffer input (connect directly to top-level port)
)
/I End of IBUF_inst instantiation
=3 =3
& ¥ 1E R
Spartan-3 Y= XL —3a FPGA —#— HAK
Spartan-3 FPGA 773U 7 —# ¥ —}
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EIE: THAY ILAVE & XILINXs

IBUFDS

71)=F 47 : Differential Signaling Input Buffer

IBUFDS

1B °

ME

ZOFPAL T A ME, RBEEBIE B AT HAN Y77 —TF, IBUFDS T, 7 ¥ A2 L_ro A
B—T A MG FE, — R AEZ—ThI)— T NAL—TF L% 2 DO RHR—F (1, IB) THEENFT, vAZ—L
AL —7 X MYNET_P & MYNET N ® X512, [RUGHEME SOt OREEZRLUET, £z, A7 var ok
ERT 2L, 7 FN AT VT 0030 EL, AR R — R b A BB TEET,

MR R

ARD H A

I B 0]

0 0 Akl
0 1 0

1 0 1

1 1 Akl

HK— D5

R—r4 7 A ] 31

I AAH 1 Diffp Xy 77 —D ATJ7
1B AN 1 Diffp Ny 77 —DANT]
0 i 1 Ny 77 —DHT)
THAODANFHE

AV ALY T—ay HEDE

Hef A

CORE Generator™ XU 4 —FK ol

~ZudDYR—h NG}

THAEREZRDTD TATO /0 2R =3 M T PA Of EAICEEL TTZEW, TR —hEET Vo
YD BN O AL =L B ANTIR—NI, IB R — b ek EMLOAL —T LB A TR —MZ, O IR—baZ D A J1 53tk
WmEnsuly 78R LE T, generic/defparam HEFEEL., Ny 77— DESAE T —Z@EUNIFH TEL TITZEW,

R E M
Bt T—4E & T4 ]
IOSTANDARD LFF P — AR "DEFAULT” T AN /0 BMEEEIV Y TET,
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& XILINXs EI3E: THAY ILAVE
VHDL fEif (/2 RA2 T —23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library  UNISIM;
use UNISIM.vcomponents.all;
-- IBUFDS: Differential Input  Buffer
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
IBUFDS_inst IBUFDS
generic  map (
CAPACITANCE=> "DONT_CARE", -- "LOW", "NORMAL", "DONT_CARE" (Spartan-3 only)
DIFF_TERM => FALSE, -- Differential Termination
IOSTANDARD=> "DEFAULT")
port map (
O => 0, -- Buffer output
I =>1, -- Diff_p buffer input (connect directly to top-level port)
IB => IB -- Diff_n buffer input (connect directly to top-level port)
)
-- End of IBUFDS_inst instantiation
. —" -, ~ ~
Verilog 2k (fV RA LT —3Y)
/I IBUFDS: Differential Input  Buffer
I Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1
IBUFDS #(
.IOSTANDARD("DEFAULT") /I Specify the input /O standard
) IBUFDS_inst (
.0(0), /I Buffer  output
(D), /I Diff_p  buffer input (connect directly to top-level port)
.IB(1B) /I Diff_n  buffer input (connect directly to top-level port)
)
/I End of IBUFDS inst instantiation
5 1
Spartan-3 Y= Rl —3v 32 FPGA &t —H— HAK
Spartan—3 FPGA 773U 5 —# 3 —h
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EIE: THAY ILAVE & XILINXs

IBUFG
71)25 47 : Dedicated Input Clock Buffer
| [ (o]

IBUFG

X10181

M=

IBUFG %, FPGA ~D A hrvay sk 7 a— v 7ay 7)Y — AR T 2720 EAT3H5HHA AT TT,
DCM SP 3L BUFG ~DO ki L 720 TS AD 7y ZIRIELE Y v X — N g /NRICH 2 5 ET, IBUFG O
AT, Fa—0L Jay s B TOREREN TE$£9, IBUFG O /)i%. DCM.SP, BUFG, £/ EL-uy v
@ CLKIN ZEFEj c& £,

AR— D 5t 5

R—h4% 73 A ] HaE

@) ) 1 svayy Ny 77—

I A7) 1 rayy Ny 77 —ANJ]
FHALDANF

AVARH YT =AYy b

HlEdf i1z

CORE Generator™ 3 L7 4 H—K F )

~7udDYR—h AT
AT RE R 1

J& £ T—5E | & T4k &t BA
IOSTANDARD | x5 | 7 =2 —be s "DEFAULT” TL AT I/O B EEID S TET,

VHDL 2k (A REVS T —23Y)
KD 2 ODLNIFIELRNES I, a8 — LTy T4 T4 B = ORNCBE AT E1,

Library  UNISIM;
use UNISIM.vcomponents.all;

IBUFG: Single-ended global clock input buffer
Spartan-3
Xilinx HDL Libraries Guide, version 14.1

IBUFG_inst : IBUFG
generic  map (
IOSTANDARD=> "DEFAULT")

port map (
O => 0, -- Clock buffer output
I =>1 -- Clock buffer input (connect directly to top-level port)

Spartan-3 547 35') HA4K (HDL )
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& XILINXe EIE: FHAY ILAVE
-- End of IBUFG_inst instantiation
Verilog 881 (A2 RAV T —23Y)
/I IBUFG: Single-ended global clock input buffer
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
IBUFG #(
IOSTANDARD("DEFAULT") /I Specify the input 1/O standard
) IBUFG_inst (
.0(0), /I Clock buffer output
() /I Clock buffer input (connect directly to top-level port)
)
/I End of IBUFG_inst instantiation
= =E
2FH1F ¥R
Spartan—3 ¥ = Rl —3ar FPGA —H%— HAK
Spartan—3 FPGA 773U 7 —4 ¥ —h
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EIE: THAY ILAVE & XILINXs

IBUFGDS

72T 47 : Differential Signaling Dedicated Input Clock Buffer and Optional Delay

|
1B

o
IBUFGDS

X10601

M=

ZOTVA L ACN I, Zayy Xy 77— (BUFG) £721% DCM (285t 92720 OB O =8E 5 A T3y 77—
T7, IBUFGDS TlL, THAL L_XADAL B —T A ZE T, — H BT AZ—THELI)—FNRAL —T L5 2 DD
BB R—k (1, IB) TERENFET, vAX—EAL —T7 X MYNET.P & MYNETN D EH12, BIUFHBLUE B D 6F DAk
A RLET, T A7 varoEikma I 28 V7N AT 774050 EL, AMTar R —3x o b0 %k
EHICEXET, TNAASNDANT —FOBIEEZRETHERBIETL AR FENLTOET,

ISR
AR H A
I IB (0]
0 0 ZEib7zL
0 1 0
1 0 1
1 1 B L
R—bk @ ERBR
R—+4 A [ B HEBE
O Hi 7 1 rayy Ny 77—
IB ATy 1 Diffn 7uv2 Ny 77 —0D NS
I A7 1 Diffp Zav 7 Ny 77 —D AT
THAVDANAFE
AUAR =g Hedw
B A\]
CORE Generator™ BL O 4 —FK ANA]
~7adHR—h PN

T YAV R OTZD, TXTD /0O VR —R b el T T A D AT EL TLIESW, [ R — a2 EHE
FWA L Dl LD~ AZ =L D ANTTR—MT, IB R — 2k FANLOAL—T LB ANTIR—MZ, O R—F2Z0D A
%Y —AETH DCM, BURG, 72130y 7 28 L TLIEE, — DAY —/LCld, IBUFG % FPGA M7y
7V — R BT A e MG U T BURG 25 H #WIC R S E 9, generic/defparam fEZFREL ., /Xy 77— D
EAAET —Z MU EL TLEEW,
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& XILINXs

AR R 1%

=4k T—5E B

FI4ILE SRER

IOSTANDARD ST F—H— s

"DEFAULT”

TUAVMI /O B EEI Y CTET,

VHDL i2if (f 2V RE T —23Y)

WD 2 ODOIXNFIELZWIEAIT, I — LT T4 T4 B S ORI T £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- IBUFGDS: Differential Global Clock Input Buffer
- All  Spartan-3
- Xilinx HDL Libraries Guide, version 14.1
IBUFGDS_inst : IBUFGDS
generic  map (
DIFF_TERM => FALSE, -- Differential Termination
IOSTANDARD=> "DEFAULT")
port map (
O => 0, -- Clock buffer output
I =>1, - Diff_| clock buffer input (connect directly
IB =>IB -- Diff_n clock buffer input (connect directly
)
-- End of IBUFGDS inst instantiation
. —" -, ~ ~
Verilog F8if ({1 RAVT—23Y)
/I IBUFGDS: Differential Global Clock Input Buffer
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
IBUFGDS #(
.DIFF_TERM("FALSE"), /I Differential Termination

.IOSTANDARD("DEFAULT") /I Specify the input 1/O standard

) IBUFGDS_inst (
.0(0), /I Clock buffer  output
A, /I Diff_p clock buffer input (connect
.IB(1B) /I Diff_n clock buffer input (connect

);
/I End of IBUFGDS_ inst instantiation

s HIEHR

Spartan—-3 V= XL —3i3 FPGA 2 —H — HAF

Spartan—-3 FPGA 773V & —&3 —F

directly
directly

to top-level
to top-level

to top-level
to top-level

port)
port)

port)
port)
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EIE: THAY ILAVE & XILINXs

IFDDRCPE

71)25 47 : Dual Data Rate Input D Flip—Flop with Clock Enable and Asynchronous Preset
and Clear
PRE

D IFDDRCPE Qo
e ai
oo
o1
CLR

X9398

ZOTYA 2L AT, Zvy 7 A3 —7 v (CE), ERBIZ Ut (PRE), ERIBIZUT (CLR) 3657 27V 7 —
4% L—h (DDR) DAS) D 7V 7 7ay7 T, ZOZLANEI L DDAy T7—b 2 DOFRMEZVy 7 7ry7
(FDCPE) oS EJ,

FERMZ Ut~k (PRE) 3 High T 3ERI#ZY 7 (CLR) 23 Low O34, 1 Q0 & Q1 I High (v hEnEd, CLR 2

High 12725 &, 13 Low Iy RENET, PRE & CLR 28 Low, CE 23 High @34 . A/ D OfEIZZay 7 CO A
Low 736 High 128105 XI2H /) Q0. 71w C1 23 Low 75 High 120 b A&z ) Ql ice—REn 1,

ZOTFHPA T ARD AR =M TIE INIT B A CEEE AL

BHEMETHE, 207 )y 77y AIIERIIC VT EN, HIIH Low 12720 F 3, FPGA Tidk, Z7r— 3L vy h/
Vv h (GSR) 2T 77471258, IR ABOIRESS 21— 3 T&Ed, GSROF 74V MIT 7T 47 High
T 23, STARTUP_architecture 3> RV D GSR AN JJDRIIA L /N—Z—%ZBIMTDHET 7T 47 Low IZTEET,

am R

ARD H A

co C1 CE D CLR PRE Qo Q1

X X X X 1 0 0 0

X X X X 0 1 1 1

X X X X 1 1 0 0

X X 0 X 0 0 kel 7zl
1 X 1 D 0 0 D kL
X 1 1 D 0 0 AL D
THAODANEE

A RB L m—a Gl

HE i

CORE Generator™ 33X\ 4 —K AT

~7rdOHPR—h ]
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& XILINXs £

VHDL 88k (/2 RA T —3Y)
WD 2 OOXLBFELBZWVIGEARIT, at— LT T4 T4 B S DRI HT £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- |IFDDRCPE: Double Data Rate Input Register with Async. Clear, Async. Preset
-- and Clock Enable.

-- Spartan-3

- Xilinx HDL Libraries Guide, version 14.1

IFDDRCPE_inst : IFDDRCPE

port map (
Q0 => QO, -- Posedge data output
Q1 => Q1, -- Negedge data output
Co => Co, -- 0 degree clock input
Cl => C1, -- 180 degree clock input
CE => CE, -- Clock enable input
CLR => CLR, -- Asynchronous reset input
D => D, -- Data input (connect directly to top-level port)
PRE => PRE -- Asynchronous preset input

-- End of IFDDRCPE_inst instantiation
Verilog g2 (A RAVL T—23Y)

/I  IFDDRCPE: Double Data Rate Input Register with Async. Clear, Async. Preset
I and Clock Enable.

1 Spartan-3

Il Xilinx HDL Libraries Guide, version 14.1

IFDDRCPE IFDDRCPE_inst  (

.Q0(Q0), /I Posedge data output

.Q1(Q1), /I Negedge data output

.C0O(C0), /I 0 degree clock input

.C1(C1), /I 180 degree clock input

.CE(CE), /I Clock enable input

.CLR(CLR), /I Asynchronous reset input

.D(D), /I Data input (connect directly to top-level port)

.PRE(PRE) /I Asynchronous preset input
/I End of IFDDRCPE_inst instantiation
5 HE R #R

Spartan—-3 Y= XL —v g FPGA = —H%— b AK
Spartan-3 FPGA 7731 & —X 3 —}
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EIE: THAY ILAVE & XILINXs

IFDDRRSE

71)25 47 : Dual Data Rate Input D Flip—Flop with Synchronous Reset and Set and Clock
Enable

]
IFDDRRSE

o | Qo0
CE | o
CL
C1
A

X9401

ZOTHAy L AN, RSV Eyh R) LR () BLOI7rY7 A2 =TV (CE) DT 2TV T =4
L—hODR) AN D 7V 7 7uy 7 T3, ZOZLAVNMI1L DDA RNy T77r—L 2 DORBEZVy T 7y
(FDRSE) 2»OAE &S E 7,

AT1CO BLTHITT Q0 TIE, Vv R) BNMELSNET, AJIR M High DA, Z7av7 Q0 23 Low 26 High |2
T AsLEIz, ) CO 2 Low 2V By RENUET, S 2% High, R 23 Low (2725 TWAE . 72y CO 23 Low 236
High (2810 b HEEIZ, 1) Q0 28 High 2By RELET, A Cl BEOH I Q1 TIiE, By (S) MBI E
T, AJI R High O34, 7ay2 Cl 28 Low »5 High 280 Eba Xz, 77 Q1 28 Low iIZVy b ET, S
2% High, R 7% Low (272> CWAHE ., 71y 2 Cl 28 Low 75 High 1[c8v#balxiz, 7 Q0 2% High 12720 %1,

BHEMETDE, 207 )y 7y AIIEREICZV T E, 1A Low 12720 E 3, FPGA Tik, 7 mr— 3L v/
Utvh (GSR) &7 7747103 DL, BIFEAFORELZY 2L —3 a0 T&EET, GSRDF 74V MIT 7717 High
T4 23, STARTUP_architecture 3> iRV @D GSR A FTDRICA L N—=Z—%BIMT5ET 7547 Low ICTEET,

ZOTFTFAL U ANTHLL INIT B TEER A,

B

AA H 7

co C1 CE D R S Qo0 Q1

1 X X X 1 0 0 A
1 X X X 0 1 1 A
1 X X X 1 1 0 A
X 1 X X 1 0 Bkl 0

X 1 X X 0 1 Bl 1

X 1 X X 1 1 kel 0

X X 0 X 0 0 ZileL iz
1 X 1 D 0 0 D A
X 1 1 D 0 0 kil D
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& XILINXs

THAUDANFE

AVARBE v —gy 0l
CORE Generator™ BX U 4% —K NG
~7udHR—h A

VHDL 5838 (/2 RA S T—23Y)

WD 2 SOXNEELRNEASIT., I — LT T T B S ORI T E T,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- IFDDRRSE: Double Data Rate Input Register with Sync. Clear, Sync.

-- and Clock Enable.
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1

IFDDRRSE_inst : IFDDRRSE

port map (
Q0 => QO, -- Posedge data output
Q1 => Q1, -- Negedge data output
Co => Co, -- 0 degree clock input
Cl => C1, -- 180 degree clock input
CE => CE, -- Clock enable input
D => D, -- Data input (connect directly to top-level port)
R => R, -- Synchronous reset input
S =S -- Synchronous preset input

-- End of IFDDRRSE_inst instantiation

Verilog 881k (A RAV T —3Y)

/I IFDDRRSE: Double Data Rate Input Register with Sync. Clear, Sync.

1 and Clock Enable.
1 Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1

IFDDRRSE IFDDRRSE_inst  (

.Q0(Q0), /I Posedge data output

.Q1(Q1), /I Negedge data output

.CO(CO0), /I 0 degree clock input

.C1(C1), /I 180 degree clock input

.CE(CE), /I Clock enable input

.D(D), /I Data input (connect directly to top-level port)
.R(R), /I Synchronous reset input

.S(S) /I Synchronous preset input

/I End of IFDDRRSE_inst instantiation

EER N

Spartan-3 Y= Rl —v 32 FPGA &t—H— AR

Spartan-3 FPGA 7731 & —X 3 —}

Preset

Preset
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& XILINXs

IOBUF

712547 : Bi-Directional Buffer

IOBUF

X10663

ME

ZDOTHAY TLAVMNIRFGH T TV RO /0O Ny 7 7—"T, NEaY v 7 &858 me ke T 58

BICHEHLET,

mIER

AR WA M H A
T I I/0 (0]

! X z 1/0
0 1 1 1

0 0 0 0
R—bkdERBA

R—r4 A [ = Mg

© i 1 Ny 77 —DH )

10 A7 1 Ny TZ7—D AN

T AT 1 FIARTF—b A F—T VAT
FHALDANF

AV AR T— gy Gl

He A Heds

CORE Generator™ B L O 4 —FK Nl

~7uDYAR—K KAy

52
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& XILINXs

AR R 1%

B T—45E {[E] TI4ILE ERER

DRIVE Eid 2.4.6,8,12,16, 24 12 I/O #i# &L T LVITL, LVCMOS12,
LVCMOS15, LVCMOS18, LVCMOS25 F
721% LVCMOS33 %f# 45 SelectlO™
Ny 77— T OBRENETE (mA) %%
WLET,

IOSTANDARD peEdl T =4 —r el "DEFAULT” T AN I/O Bk EHID Y TET,

SLEW CFF "SLOW”. "FAST” “SLOW” HAI DS FRVEEH ESE S T30 &

"QUIETIO” RELET, ZOBMEDORERRETIE
X, T — e L TLESN,
VHDL 81k (/1 RE2P T —3 7))

WD 2 DODELBFIELR NGRS 1T, 2 — L Ty T4 T4 B S ORNAE T ET,

Library

UNISIM;

use UNISIM.vcomponents.all;

-- IOBUF: Single-ended Bi-directional Buffer
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1
IOBUF_inst IOBUF
generic  map (
DRIVE => 12,
IOSTANDARD=> "DEFAULT",
SLEW=> "SLOW")
port map (
O => 0O, -- Buffer output
I0 => IO, -- Buffer inout port (connect directly to top-level
| =1, -- Buffer input
T=>T -- 3-state  enable input, high=input, low=output
)
-- End of IOBUF_inst instantiation
Verilog i1t (A2 RE2 LT —23Y)
/I 10BUF: Single-ended Bi-directional Buffer
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
IOBUF #(
.DRIVE(12), /I Specify the output drive strength
.IOSTANDARD("DEFAULT"), /I Specify the /O standard
SLEW("SLOW") /I Specify the output slew rate
) IOBUF_inst (
.0(0), /I Buffer  output
.10(10), /I Buffer inout port (connect directly to top-level
A, /I Buffer input
T(T) /I 3-state  enable input, high=input, low=output
)
/I End of IOBUF_inst instantiation

port)

port)

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXe
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MR ER
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& XILINXs FEIE: THAY ILAVE

IOBUFDS

71JS5 47 : 3-State Differential Signaling I/0 Buffer with Active Low Output Enable

IOBUFDS

s

X10664

ME

IOT WAy T AN IREEEZEE 52T My 77 —T7, IOBUFDS TlE, 7 ¥ A2 L~ LdA
VHA—T s AMERIT, — BRI AZ—THEI—FNAL —T LD 2 DD EALHFR—K (10, I0B) THEENET, ~
AL —E AL —T X MYNET P & MYNET N ©OE51Z, RIUHEMGE 5O OREEZRLET, T, A7 varozE
Bima T8, V7T AT 7T EL, AN R — R RO EHIETEE T, T AL ASDAT)
T =X ORIEEFFET HRIE L A M FENLTWVET,

mIER

AR A [ Hh
I T I/0 I0B (0]

X Z Z kL
0 0 1 0

I 1 0 1
R—bDEREA

R—br4 A = e R

O &jj 1 /§~y77g0)l'jjjj

10 AH T 1 Diffp A7

IOB AN 1 Diffn AN

I AT 1 Ny Z7—DANT]

T AN 1 "NIART —h AR —T VAT
FHAL DA

A VARR L T—g Hedw

il ARH
CORE Generator™ BX U 4% —K NI
~7uadHR—h PN
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& XILINXs

AR R 1%

B T—%

EL_]

B

T4k

&t B3

IOSTANDARD Pl

T2 = SR

"DEFAULT”

TV AN /O Bk EHI0 Y TET,

VHDL i2if (f 2V RE T —23Y)

WD 2 ODOIXNFIELZWIEAIT, I — LT T4 T4 B S ORI T £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- |OBUFDS: Differential Bi-directional Buffer
- Spartan-3/3E/3A

- Xilinx HDL Libraries Guide, version 14.1

IOBUFDS _inst : IOBUFDS
generic  map (
IOSTANDARD=> "DEFAULT")

port map (
O = 0O, -- Buffer output
I0 => IO, -- Diff_ p inout (connect directly to top-level port)
IOB => I0OB, -- Diff n inout (connect directly to top-level port)
I =>1, -- Buffer input
T=T -- 3-state  enable input, high=input, low=output

-- End of IOBUFDS_inst instantiation
Verilog 8k (A RA T —3Y)

/I IOBUFDS: Differential
1 Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1

Bi-directional Buffer

IOBUFDS #(
IOSTANDARD("DEFAULT") /I Specify the I/O standard
) IOBUFDS inst (

.0(0), /I Buffer  output

.10(10), /I Diff_p inout (connect directly to top-level port)
.10B(IOB), /I Diff_n inout (connect directly to top-level port)
A, /I Buffer input

T(T) /I 3-state  enable input, high=input, low=output

/I End of IOBUFDS_ inst instantiation

A MR

Spartan—-3 ¥ = XL —3i3 FPGA = —H — H AR

Spartan—3 FPGA 773 5 —&3 —h
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& XILINXs FEIE: THAY ILAVE

KEEPER
J1)=5 47 : KEEPER Symbol

KEEPER

(0]

X10669

M=E

ZOF YA TUACNE RG R A AHERSND 3y MOBERFFT 574 — /% —/8— ZLANTY, f2Ex
1. Ry MZEREE | Z#BREI95&, KEEPER 12D Ry MIv— 27 /HBHUHE 1| ZEREILET, D%, Fvh KTA 13—
DT A AT — NIl > Th, KEEPER 37— 7 /#HiE 1 28R LT £9,

R—rDERHA

R—+4& AL 2 g
O i 7 1Evh T —
FHEALLDANS &

AR =gy Gl

HE A

CORE Generator™ }JL U\ 4% —K AT

~7udDY R —k A

VHDL £k (/1 REAV T —2 7))
KD 2 OO LNIFIELE NS IT, a8 — LT T4 T4 B = ORI E9,

Library UNISIM;
use UNISIM.vcomponents.all;

KEEPER: I/O Buffer Weak Keeper
Spartan-3
Xilinx HDL Libraries Guide, version 14.1

KEEPER_inst : KEEPER
port map (
O=>0 --  Keeper output (connect directly to top-level port)

)
End of KEEPER_inst instantiation

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

Verilog E81 (A RAV T —23Y)

/I KEEPER: /O Buffer Weak Keeper
I Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1

KEEPERKEEPER_inst (
.0(0) /I Keeper output (connect directly to top-level port)
)
/I End of KEEPER_inst instantiation
=: = 3
2 MR R

Spartan-3 ¥ = %L —<9. FPGA @.—H%'— H AR

Spartan—3 FPGA 773 5 —43 —h
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& XILINXs

LDCE

Z1JSF 47 : Transparent Data Latch with Asynchronous Clear and Gate Enable

LDCE

Q
o)
[0 [R |o

LR

M=

ZOT WAy =L ACNE, FERBZUT (CLR) BEL OV —h A *x—7 /v (GE) ft&FilET —% 7T CT9, FERYIY
7 AJ1 (CLR) 2% High (2725 & 1ZO AT ER S, 7 —2 177 (Q 2 Low (ZVEvhshvET, 7 —FATI (G)
BIOF —k 132—7 /L (GE) 2 High T, CLR 2% Low D&, Q IZiZT —# A ) O) BEASNET, GE 2 Low D
B . D OEIZIREMICARVET, D ASTOfEIZ. G 23 High 7°5 Low IZHI0 DA LXICTyF NITKMSNET,
Q HADfEIX. G £7-1% GE 28 Low ORNIIZE/LLEH A,

FBHERUAE T Ty FIIFERBICZYV T EN B Low 12720 %4, FPGA TlE. Zu—,L vy h/UE b (GSR)
ETITFA4TICT AL, BIRBARORELZS I21 — a0 TEXFET, GSROF 74/ NMIT V547 High TS,
STARTUP_architecture > > 7RV @ GSR A JJDRNIA v N —F—ZBINTHET 7T 47 Low IZTEET,

HER
AR H A

CLR GE G D Q

1 X X X 0

0 X X Akl

0 1 1 D D

0 ! 0 X ErlL

0 ! ! D D
THAUDANEE

A VAR gy 7T

HEFm 0

CORE Generator™ L7 (¥ —K ARA]

~ /DY AR—k Ay

AR E

B T—45E & TIA4ILE | EHER

INTT 2 % 0. 0 2L T Fal—var %o Q HADMBIEEIEE
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EIE: THAY ILAVE & XILINXs

VHDL 88k (/2 RA T —3Y)
WD 2 ODXNFELZVIEAIT, 2 — L T2 T T4 E S ORI fHT £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- LDCE: Transparent latch with Asynchronous Reset and
-- Gate Enable.

-- Spartan-3

- Xilinx HDL Libraries Guide, version 14.1

LDCE_inst : LDCE
generic  map (

INIT =>"'0) -- |Initial value of latch (0" or '1)
port map (

Q= Q, -- Data output

CLR => CLR, -- Asynchronous clear/reset input

D => D, -- Data input

G => G, --  Gate input

GE => GE -- Gate enable input

-- End of LDCE_inst instantiation
Verilog E81 (A RAV T —23Y)

/I LDCE: Transparent latch  with Asynchronous Reset and Gate Enable.
I Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

LDCE #(
.INIT(2'b0) /I Initial value of latch (1'b0 or 1'bl)
) LDCE_inst (

.Q(Q), /I Data output

.CLR(CLR), /I Asynchronous clear/reset input
.D(D), /I Data input

.G(G), /I Gate input

.GE(GE) /I Gate enable input

/I End of LDCE_inst instantiation

s HIEHR

Spartan—3 ¥ = %L —3ar FPGA = —H%— HAK

Spartan—3 FPGA 773 5 —& 3 —h
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& XILINXs FEIE: THAY ILAVE

LDCPE

1) 2547 : Transparent Data Latch with Asynchronous Clear and Preset and Gate Enable

PRE

i

LDCPE

@
o [f ||
o

R

(o]
\;
&

M=

ZOTYA mLAUNME, T—% D), FERBAZVT (CLR), R 7V (PRE), 7 —F £ X —7 )V (GE) 35D
BT —% ZvFTT, CLR 2 High I[Z725E 1F0D AINTEHES L, 7 —2H 71 (Q) 28 Low 2V hESuET,
PRE 7° High, CLR 72 Low @34, 7 —# 1 (Q) 1% High o7V vh&EnEd, ¥—bhAJI (G) & GE 28 High T
CLR & PRE 78 Low 4. Q IZIXT —# A5 D) it F1&nE9, D AFOEIX. G 23 High 75 Low (281D
BbDHEXIITyTNITKEMNSNET, Q HATDMEIX, G 7213 GE 28 Low OIZALLER A,

BHEET DL, Ty FITIERINC /Y T EN, H 12 Low 12720 E9, FPGA TlE, 7 m— 3L By /Ut vk (GSR)
ETITATNCTHE BIREBEABFEORELYI2L —2 a0 TEFET, GSR DF 74V MIT 75 47 High T3,
STARTUP_architecture >RV D GSR NI DOHNIA L N —F—ZBINTHET 75747 Low IZTEET,

i B

AR H
CLR PRE GE G D Q

1 X X X X 0

0 1 X X X 1

0 0 0 X X IR
0 0 1 1 0 0

0 0 1 1 1 1

0 0 1 0 X Ik L
0 0 1 l D D
R—rDERBA

R—kr4 AR B 1 RE

Q H 1 T—2H7

CLR AT 1 FERB VT /VEYRAT)

D AT 1 T =X N7

G AN 1 B—h A

GE AT 1 T—=h AR—=TIVAT)

PRE AT] 1 IRV N YA
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& XILINXs

THAUDANFE

AVARBE v —gy AJ
CORE Generator™ BX U 4% —K NG
~7udHR—h A

EARTREE R 1%

JE i T—5E | {E

FTI4ILE | SiEA

INIT LS g 0.1

0 ar74F¥al—vartho Q OB EEE

VHDL 2k (/2 REAV T —23Y)

WD 2 ODOLBFELAEWESIT., 2 — LT T T B E ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LDCPE: Transparent latch with Asynchronous

-- Gate Enable.
-- Spartan-3
- Xilinx HDL Libraries Guide,

LDCPE_inst : LDCPE
generic  map (

INIT =>'0) -- |Initial value of
port map (

Q => Q, -- Data output

CLR => CLR, -- Asynchronous

D => D, -- Data input

G => G, --  Gate input

GE => GE, -- Gate enable

PRE => PRE -- Asynchronous

-- End of LDCPE_inst instantiation

Reset, Preset and

or 1)

input

input

Verilog i1t (A2 RE2 LT —23Y)

/I LDCPE: Transparent latch  with  Asynchronous

I Gate Enable.
1 Spartan-3
/I Xilinx HDL Libraries Guide,

LDCPE #(
.INIT(2'b0) /I Initial value
) LDCPE_inst (

.Q(Q), /I Data output
.CLR(CLR), /I Asynchronous
.D(D), /I Data input
.G(G), /I Gate input
.GE(GE), /I Gate enable

.PRE(PRE) /I Asynchronous

/I End of LDCPE_inst instantiation

Reset, Preset and

or 1'bl)

input

input

62
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& XILINXs EIE: THAY ILAVH
= =
MR ER
Spartan-3 ¥ = %L —<5. FPGA @.—H%— H AR
Spartan—-3 FPGA 773U & —4 3+ —h
Spartan-3 547 5!) 54K (HDL F)
UG607 (v14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com 63



http://japan.xilinx.com/support/documentation/spartan-3_user_guides.htm
http://japan.xilinx.com/support/documentation/spartan-3_data_sheets.htm

& XILINXs

LDPE

J1)25 47 : Transparent Data Latch with Asynchronous Preset and Gate Enable

n)
s
m

LDPE

]
o [R |o

M=E

X6954

ZOTFTHAy L AUNL, R Z VBN (PRE) BE OV —k £ —7 )V (GE) (& T —4% 7vF T3, PRE N
High (2722 & 130D AT IERSIL, 7 —#H 1 (Q) 23 High I27VEvhEhET, ¥ —hAT) (G) BV —h A
F—7) (GE)  High DA, Q12T —Z A1) D) DfERH & ET, D ANOMEIX. G 25 High 725 Low (2810
BRODEXITyTFNITKEMSNET, Q MO, G 721X GE 23 Low ORIIELL FH A,

BN END L, Ty FIFIERBIC TV By b, 7128 High (2720 F9, FPGA TiX, Za— 3L vy b/ Uky
K (GSR) 7 7747 C 5L, BIRHEARORELZS I2L —2 a0 TEXEJ, GSROF 7 H/NVNMNIT 7T 47 High T
I M. STARTUP architecture >RV D GSR ASIDRHIA L R—F—%BINTHET 7T 47 Low IZTEXET,

mIER

AA Hh
PRE GE G D Q

1 X X X 1

0 X X Afk L
0 1 1 D D

0 : 0 X Ikl
0 1 l D D
FHRELLDANT %

A AR T gy T

s e B

CORE Generator™ B L O\ 4 —FK A ]

~7uDYR—k NG

ERAT L E S

B T—4aE & T4 | EREA

INTT 2 % 0, 1 EIHEAREE 1T GSR DT H— D Q HK—FDH)

BEEZFRELET,
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& XILINXe EI3E: THAY ILAVE
VHDL &Rk (/2 RAVST—23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library  UNISIM;
use UNISIM.vcomponents.all;
-- LDPE: Transparent latch with Asynchronous Set and
- Gate Enable.
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1
LDPE_inst LDPE
generic  map (
INIT =>"'0) -- |Initial value of latch (0" or '1)
port map (
Q= Q, -- Data output
CLR => CLR, -- Asynchronous preset/set input
D => D, -- Data input
G => G, --  Gate input
GE => GE -- Gate enable input
)
-- End of LDPE_inst instantiation
. - -, ~ ~
Verilog E81 (A RA T —23Y)
/I LDPE: Transparent latch  with Asynchronous Preset and Gate Enable.
I Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1
LDPE #(
.INIT(2'b0) /I Initial value of latch (1'b0 or 1'bl)
) LDPE_inst (
.Q(Q), /I Data output
.PRE(PRE), /I Asynchronous preset/set input
.D(D), /I Data input
.G(G), /I Gate input
.GE(GE) /I Gate enable input
)
/I End of LDPE_inst instantiation
= =
& MR 1E
Spartan-3 ¥ = %L —<5. FPGA @—H%'— H AR
Spartan-3 FPGA 773V & —# v —h
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EIE: THAY ILAVE & XILINXs

LUT1
71)257 47 : 1-Bit Look-Up Table with General Output

LUT1

X9852

BZ
ZOFYA L ACNIPLHAHS (0) 2852 1 EvhOL YTy F—7 L (LUT) T,

LUT O7 7> 7y arZi% €3 520, INIT @it AL T, & AIMEICH T2 1% 16 TR E T 20 EN
BVET, ZOZVANI ANy T 7 —F I AR —F—OREE R LET, INODOZVLAVNIEART 7Y/ T,
£ CLB ZFAAIZ 22,4 CLBIZ 4 > FoH0ET, LUT ITITEDO NN — a0 03 B[22 T 5
IWVTCUAT IR DZAI T L0 IEMIZ TR T A M BRSO LG5 I TEXET,

FPGA LUT ZVX7 47 Tit, INIT RIA—Z— T ENRESNET, T 74/ ML 0 T, ATEIZ DL H
D% 0 IZHEENL £ (T RELTHEERE), 7272 LEZ<D5E ., LUT FVIT470ouyyy 7y a2 iREd b1
. INIT EEZRETHLENHVET, LUT DEZIEETAHHIEICIE. RO 2 SOBHVET,

MEREERTSHEE : LUT O INIT 2 RETH &7 iE, A FTIOGRBMEIZT X TOANEZIARNTH
Soal o 7EZRREL. 2O H I ENSIEIEAZERL £,

BRI D5  UAPSHERRBER OIS IS5 LUT OB ATNINTA—F—ZERL, "TA—F—%&
Hliounyy s OB E AR LET, MEEZHML CLEXIZZOHEDO T BNHETT N, a—F THRINZE 723
TA=F— TR ETDUENRHVET,

imIE R
AR H A
10 0
0 INIT[0]
1 INIT[1]

INIT = INIT J@PEICE S Ton - 2 HEE

FHLLDANF &

AVAR =gy ]
HE i
CORE Generator™ B L O 4 —FK A
~7rdOHR—h NG
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& XILINXs

AR R 1%

=4k T—5E ]

FI4ILE SR BH

INIT 16 % 2 B M

T _RC¥no NI TS F—TNOmBEZEELET,

VHDL 83t (/2 RA T —23Y)

WD 2 ODOLBFELEWESIT., 2t — LT T4 T B E ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT1: 1-input Look-Up Table with general
-- Spartan-3
- Xilinx ~ HDL Libraries Guide, version 14.1
LUT1_inst LUT1
generic  map (
INIT => "00")
port map (
O => 0O, -~ LUT general output
I0 => 10 -- LUT input
)
-- End of LUT1 inst instantiation

output

Verilog 58k (A RA L T —3Y)

/I LUT1: 1-input
1 Spartan-3
/I Xilinx HDL Libraries

Look-Up Table with general

Guide, version 14.1
LUTL #(
INIT(2'b00) /i
) LUTL inst (
.0(0), I
.10(10) I

Specify  LUT Contents

LUT general
LUT input

output
)
/I End of LUT1_inst

EER R

instantiation

Spartan—-3 ¥ = kL — 3> FPGA =.—H# —

output

AR

Spartan-3 FPGA 7731 & —X 3 —}
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EIE: THAY ILAVE & XILINXs

LUT1 D
J1)25 47 : 1-Bit Look—Up Table with Dual Output

LUT1D | o

X8377

M=

TOFHA ZLAUNMI L EYRDONA YTy F—T7 0 (LUT) T, FUCEEREZ S O BEINLO &1V 2 SO H
DHVET, ZOTLAVMNINY T 7 —F I A NN —F—DEREEZ RI-LET,

HH O AZ—ax7bCd, LO H1IEFRC CLB AZAAZANORIOH F1, £l2dEmE ANy 77— LE
T, LUT D772 73 arkBETH20, INIT BHEEZFERL T, S ANEICKTHH J1EE 16 #ECTHRET 54
EHNHVES,

FPGA LUT ZU3T 47 TlZ., INIT ST A—F — T ENRESNET, T 74/ME 0 T AMEIC Db LT H
D& 0 ITBRENL £ (VT RELTHERE), 7272 LEZ<DGE . LUT VT4 7ouyyy 7y riar iR Ed b7z
. INIT EEZERETALERHVFET, LUT OEEXIBETAHIEICIT. RO 2 5BHVET,

mBEREEMA T2 LUT O INIT [EE2RET 2R 1L, AT IOMmBRICT X TOANEZYARLTH
NouTy izt EL, ZbO H EN OB Z ERR L £,

B AR TDHE : VARSI GRBER OB IS T2 LUT OFANNINATA=L—ZERL, N TA—F—%&
Floevy 7O REA AR L ET, MEEZHEML CLEXTZOHIEO KRB TT A, a— N CRYNIE T ]
TA—L = BETOMENPDHYET,

wmER
AR H A
10 0 LO
0 INIT[0] INIT[0]
1 INIT[1] INIT[1]
INIT = INIT J& M2 S CThiz 2 5 E

FHALDAN T %
AVARB Y T—ay 7T
i HeSE
CORE Generator™ LU 44 —F R
~7udDYR—k NG

AR E
B T—45E E TIHIE ZER
INIT 16 ¥ 2 & Ml T RTPu NI TS F—T N OHmBELIEELET,

Spartan-3 547 35') HA4K (HDL )
68 http://japan.xilinx.com UG607 (v14.1) 2012 &£ 4 A 24 H




& XILINXs

VHDL

Rt (A REVT—23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library  UNISIM;

use UNISIM.vcomponents.all;

— LUTL D: 1-input

Look-Up Table with general and local outputs

-- Spartan-3

- Xilinx

LUT1_D_inst

generic  map (

INIT => "00")
map (

LO => LO, --

O = O, -

0 =10 -

port

);

-- End of LUT1_D_inst

Verilog

/' LUTL_D: 1-input

HDL Libraries

EBUN

Guide, version 14.1

LUTL D

LUT local
LUT general
LUT input

output
output

instantiation
(AVRBAVOT—23Y)

Look-Up Table with general and local outputs

1 Spartan-3

Il Xilinx

LUT1_D #(
ANIT(2'b00)
) LUT1_D_inst
.LO(LO), 1/
.0(0), I
.10(10) 1"
)

/I End of LUTL |

EER N

HDL Libraries

Guide, version 14.1

/I Specify LUT Contents
LUT local
LUT general
LUT input

output
output

D_inst instantiation

Spartan-3 ¥ = L —5 FPGA 1 —H%— HAK

Spartan-3 FPGA 7731 & —X 3 —}

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

LUT1 L
J1)25 47 : 1-Bit Look-Up Table with Local Output

LUTI_L | o

X8378

M=E

ZOTFHAL LAV L EY DOy T T T—T L (LUT) T, FU CLB A7 A ANICH LB O B LI OE
WAy T 7= ~DEEHIE AT e — V) (LO) BBV ET, ZOZVLAVNI Ny Ty —F A N —Z— D
REER-LET,

LUT O7 7o 7arziR €3 L7 INIT @Mz L T, & A MBI 35 D% 16 B THEE 72420
HVET,

FPGA LUT V3747 TliL, INIT RTA—Z —TiBENRESNE T, T 7400 0 T, ASEIC» b5 H
1% 0 ICERENLE9 (VT RELTHERE), 272 LE<DGA . LUT Z U747 Douayyy 77 rvarzRET Hi-
D INIT EEZRETHLENRHVET, LUT OEEZIEETAHEICT. RO 2 >BHVET,

MBEREHATHHE : LUT O INIT [EZ R ET 5N 55, SATVDRBEEICT X TOANZYARNLTH
HOuPy IEEEE L, ZHbO A E»SPINE R ERL £,

BRI 55  UAPSHERRBER OIS T2 LUT OFATNINTA—F—ZERL, "TA—F—%&
icooy 7O A AR LET, BRE ML CLEXZZOFEDO T N TT N, a— RN TRYIIHE IR/ Z
AL — T RETLOLENRHVET,

AmIE R
ARD H A
I0 LO
0 INIT[0]
1 INIT[1]
INIT = INIT J&MEICHID S CTohivr 2 EEE

FHAL O AT
AL RAB Ty -
HERR Hedw
CORE Generator™ LN % —R FNG)
~7udYR—b A

FERTTELEM
B F—AE {[E] FI4ILE SR BH
INIT 16 %% 2 By ME TRTCERr NI T T F—T N OiEEAEfEELET,
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& XILINXe EIEF: THAY TLAVE
VHDL f2if (A RAVIIT—23Y)
WD 2 ODXNFAELRNG G X, a8 — LT T4 7B S ORI AT £,
Library  UNISIM;
use UNISIM.vcomponents.all;
- LUT1_L: 1l-input Look-Up Table with local output
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
LUT1 L inst : LUT1_L
generic  map (
INIT => "00")
port map (
LO => LO, -- LUT local output
I0 => 10 - LUT input
)
-- End of LUT1 L_inst instantiation
Verilog i1t (A2 REF L T—23Y)
/I LUT1_L: 1-input Look-Up Table with local output
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
LUTL L #(
.INIT(2'b00) /I Specify LUT Contents
) LUT1_L inst (
.LO(LO), /I LUT local output
.10(10) /I LUT input
)
/I End of LUT1 L_inst instantiation
=Y =E
& il 1E
Spartan—3 Y= fL —3ar FPGA —H%— HAK
Spartan—3 FPGA 773U 7 —4 3 —h
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EIE: THAY ILAVE & XILINXs

LUT2
J1)2F7 47 : 2-Bit Look-Up Table with General Output

" LUT2

o

X8379

M=
ZOTH A L ANIILAE D (0) 2852 2 By by T v T —7 0 (LUT) T9,

LUT 77> 7yar i Ed 570 INIT BEZHERHL T, &£ AMEICKH T 5 1E% 16 TR E T 242N
HVET, ZOTLAUMI Ny 77 —F I A N — 2 — DO RER R-LET, TNODT L AUVMIEAT 1Y/ T,
£ CLB AFARIT2 2, & CLBIZ 4 2T 2oHVEd, LUT ITITBEH OV — a0, Bpib4A(3I0 0 5
IWTUATINGIDZAIL T L0 IEMIC TR T 0BRSS5 TEET,

FPGA LUT ZUX7 47 Tld, INIT NI A—=F— TP ENFK ESNET, T 74/VMNE 0 T, ANEIZ» DL H
N% 0 WIZBRENLFT (T RELTHEERR), 7272 LE<DLGA. LUT ZUIT 7 ouyyy 777 arwiREdT 57
W, INIT [HEZRTTALERHVET, LUT OEEZIETE T2 EICIE. RO 2 OBRHVET,

MERAERT S5 LUT @ INIT B2 ET5 X727 E, A FTVOGHBEICT X TOANEZIANLTH
Fioal o MEEFREL, 2HS0 H ENSOIE 2 ER L £,

REBRX2FEHTIHE : VAN RBEROMEIZH TS LUT D& AN RTA—H—FEFZ L, RTA—H—%
ooy 7o EA R LET, a2 HMAEL CLEXIXZOHFEO TR TIT N, a— RN TRrYIZEY) 25
A= —ERETLHILENHVET,

miE R
AR H A
I\ I0 0
0 0 INIT[0]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]
INIT = INIT @i T Eshiz 16 HEEE 2 K TR LE

THALDANFE
A RB T ay -
B HEAE
CORE Generator™ B L O ¥ —FK NI
~7adHR—h PN
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& XILINXe IL AV
L, F~ 3
FERATRELEN
JE4E T—HRE & T4k FHEA
INIT 16 % 4 B ME T_RCEr NI TS F—TNOmBEZEELET,
VHDL i2if (f 2 RE T —3Y)
WD 2 DOOXNFELRVE AL, 28— LT TATAEE ORI £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- LUT2: 2-input Look-Up Table with general output
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1
LUT2_ inst : LUT2
generic  map (
INIT => X"0")
port map (
O => 0O, -~ LUT general output
10 => 10, -- LUT input
11 =>11 - LUT input
);
-- End of LUT2_ inst instantiation
Verilog §8ift ({2 RAVI T—3Y)
/I LUT2: 2-input Look-Up Table with general output
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
LUT2 #(
.INIT(4’'h0) /I Specify LUT Contents
) LUT2_inst (
.0(0), /I LUT general output
.10(10), /I LUT input
11(12) /I LUT input
)
/I End of LUT2_inst instantiation
EX LR
Spartan-3 ¥ = %L —5. FPGA @.—H%— H AR
Spartan-3 FPGA 773U & —X 3+ —h
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EIE: THAY ILAVE & XILINXs

LUT2.D
J1)2F 47 : 2-Bit Look-Up Table with Dual Output

1 LUT2_D Lo

X8380

M=

IOFYAL L AVNME 2 EY ROy Ty FT—T L (LUT) T, FIUHERELZ S O BLNLO £1v) 2 DD H
BB ET,

HH O WFIAAZ—ax /b1, LO H1IEFRC CLB AFAZANDORIOH T1, £/2dEmE Ny 77— L E
T, LUT D777 arET H20, INIT BIEEER LT, S ANEICKTHH )1EE 16 #ECTHRET D4
ERHVET,

FPGA LUT VU374 7 TliL, INIT RTA—Z — T EN R EESNE T, T 740N 0 T, ASMEIC» b5 H
D% 0B L £ (I T RELTHEEE), 7272 LE<D5E ., LUT V747 0ouyyy 7y riarwiREd b1
. INIT EEZRETHALENRHVET, LUT OEEZIEETAHEICIT. RO 2 >BHVET,

MEREERTSHEE : LUT O INIT B2 RETH M7 E, A FTIOGRMEIZT X TOANEZVANTH
Tioualy xR EL, ZhHD H IENSPIEEZER L £,

BRI D5  UAPSHERRBER OB IS5 LUT OB AN TA—F—ZER L, "TA—F—%&
ooy 7 OB A AR LET, BREZ ML CLEXAZZOFTEDO T N E TT 0N, a— RN TRYIZHE IR/ Z
AL — T RETOLENRHVET,

im 5K
AR H A
I 0 0 Lo
0 0 INIT[0] INITLO]
0 1 INIT[1] INIT[1]
1 0 INIT[2] INIT[2]
1 1 INIT[3] INIT[3]

INIT = INIT J@tE TR EShz 16 % 2 i cRL-E

FHALD AN

AARR T E—a ]
HERR i
CORE Generator™ L0V 4 —FK AA]
~7rdOHPR—k NG

Spartan-3 547 35') HA4K (HDL )
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& XILINXe IL AV
L~ 9
FERATRELEN
JE4E T—HRE & T4k FHEA
INIT 16 HE# 4 ¥y MA I _CEnm NI T T F—T N DHmPEEIRELET,
VHDL gBik (A REVL T —23Y)
WD 2 DOOXNFELRVE AL, 28— LT TATAEE ORI £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- LUT2_D: 2-input Look-Up Table with general and local outputs
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1
LUT2 D inst : LUT2.D
generic  map (
INIT => X"0")
port map (
LO => LO, -- LUT local output
O => 0O, -~ LUT general output
10 => 10, -- LUT input
11 =>11 - LUT input
)
-- End of LUT2_D_inst instantiation
Verilog F2if (1 RAVL T—23Y)
/I LUT2_D: 2-input  Look-Up Table with general and local outputs
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
LUT2_D #(
.INIT(4’h0) /I Specify LUT Contents
) LUT2 D inst (
.LO(LO), /I LUT local output
.0(0), /I LUT general output
.10(10), /I LUT input
11(12) /I LUT input
)
/I End of LUT2_L_ inst instantiation
=3 =
2 MR R
Spartan-3 ¥ = %L —<5. FPGA @.—H%— H AR
Spartan-3 FPGA 773U 7 —4# 3 —h
Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

LUT2 L
J1)25 47 : 2-Bit Look-Up Table with Local Output

" LUT2_L Lo

X8381

M=

ZOTFHAy TV AL 2E DN T T T —T7 1 (LUT) T, [ CLB AFAANIZHD O 1 BLOE N
N7 p—~OEFIER T2 — 0/ 7)) (LO) BHVET, ZOTVLAVMINY T 7—F2ld A N —H—DHHE
ERELUET,

LUT O7 77 araidET 520, INIT BHEAZF AL T, & AEICKTHH J1EE 16 #E TR E T 24 E M
HVFET,

FPGA LUT V3747 TliL, INIT RTA—Z —TiBENRESNE T, T 7400 0 T, ASMEIC» b5 H
D% 0 IZHEENL £ (T RELTHEERE), 7272 LEZ<D5E ., LUT V747 0ouyyy 7y riarwiREd b7
WD INIT EZBRETHILERHVET, LUT OEFIEETAHEICIE. RO 2 ONHDET,

MEREERTSHEE: LUT O INIT {2 RETH &7 iE, A FTIOGRMEIZT X TOANEZIANTH
Soal o 7EZREL. ZNHO H N ENSIEIEAZERL £,

BRI D5  UAPSHERRBEER DOEITH IS T2 LUT OB AN TA—F—ZERL, "TA—F—%
iceoy 7 OB A AR LET, BREZ ML CLEXZZOHTEDO T N TT N, a— RN TRYIIE IR/ Z
AL — T RETOLENRHVET,

A B 3R
ARD H A
I I0 LO
0 0 INIT[0]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]
INIT = INIT JEPECHRES NIz 16 #EfEE 2 #EH TRLM

FHAL DA K
Ay AB T gy P
s e B
CORE Generator™ B L O 4 —FK A ]
~7aDYR—k RA]

Spartan-3 547 35') HA4K (HDL )
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& XILINXs

AR R 1%

B F—A% E TIAIE

F5t BA

INIT 16 %K 4 B ME T_RC¥ne NI TS F—TNOmBEZEELET,

VHDL 83t (/2 RA T —23Y)

WD 2 ODOLBFELEWESIT., 2t — LT T4 T B E ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

- LUT2_L: 2-input Look-Up Table with local output
-- Spartan-3
- Xilinx ~ HDL Libraries Guide, version 14.1

LUT2_L inst : LUT2_L
generic  map (
INIT => X"0")
port map (
LO => LO, -- LUT local output
10 =>10, -- LUT input
11 =>11 - LUT input
)

-- End of LUT2_L_inst instantiation
Verilog ik (1 RAVL T —3Y)

/I LUT2_L: 2-input Look-Up Table with local output
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

LUT2_L #(

.INIT(4’'h0) /I Specify LUT Contents
) LUT2_L_ inst (

.LO(LO), /I LUT local output

.10(10), /I LUT input

11(12) /I LUT input
)

/I End of LUT2_L_ inst instantiation

A R

Spartan-3 ¥ = %L —5. FPGA @.—H%— H AR

Spartan-3 FPGA 773V & — &3 —}h

Spartan-3 547 5!) 54K (HDL F)
UG607 (v14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com
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EIE: THAY ILAVE & XILINXs

LUT3
J1)25 47 : 3-Bit Look-Up Table with General Output

o LUT3

3
o

X8382

M=

ZOTFHAY U AUNI LA S (0) 25 3ROy Ty TF—T L (LUT) T, LUT 772U ar%
RETDHIOINIT BHEEAFERHL T, S ATEICH THHIMEE 16 B THRETILERHVET,

LUT @77 7iar i Ed 570 INIT BHEZHERHL T, &£ AMEICKHT 5 1E%E 16 TR E T 242N
HVFET, ZOTLAUMI, Ny 77 —F I A N — 2 — D REAR R-LET, TNODT L AVMIEAT 1Y/ T,
£ CLB AFARIT2 2, & CLBIZ4 2T 2oHVEd, LUT ITITBEH OV — a0 b0, Bpb4A(3I0 0 &5
IWTCUATINGIDZAIL T L0 IEMEZ TR T 20 ENS LG5I TEET,

FPGA LUT Z'UX7 47 Tld, INIT "I A—=F— TP ENFK ESNET, T 74/VMNE 0 T, ANEIZ» DL TH
Na 0 IZBRENLFT (T RELTHEERR), 7272 LELDGA . LUT 7Ty 7 ouyyy 777 arwiRET 57
W, INIT [HEZRTTALERNHVET, LUT OEEIETET2HEICIE. RO 2 ORHVET,

MBERAFERTHHE : LUT © INIT fEZ2 R E T 5 — M7 ik, SAFTVOMRBERICT X TOANEYARNTH
HouYy/fEEEEL. ZhHO H AENSHIEEZERL £,

RERXEEHTIHE : VAN RBEROMEIZH IS T2 LUT DK AT RTA—H =5 EFH L, RNTA—H—%
izl roHRBALERLET, HMATHMEL CLEZITZOFEOFREE TR, a— R TRINIEY 2T
A=A —ERETOILENRNHVET,

amIE R

AR H 7
12 Iy I0 0

0 0 0 INIT[0]
0 0 1 INIT[1]
0 1 0 INIT[2]
0 1 1 INIT(3]
1 0 0 INIT[4]
1 0 1 INIT(5]
1 1 0 INIT[6]
1 1 1 INIT(7]

INIT = INIT BYETHESNZ 16 #EEL 2 TR L-E

Spartan-3 547 35') HA4K (HDL )
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& XILINXs

THAUDANFE

AVAR Y E—ay ]

HE R i
CORE Generator™ L w4 —F R
~7udFR—h R

ARG R 1%

B T—45E & TIAIE

59

INIT 16 5K 8 'y Mi FT N TERr

NI T T T =T N OmEEEZ IR ELET,

VHDL i2if ([ RE S T—23Y)

WD 2 ODIMNFIELRWEE T, a8 — LT T4 T4 EHE ORIV T £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- LUT3: 3-input Look-Up Table with general output
- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

LUT3 inst : LUT3
generic  map (

INIT => X"00")
port map (
O => 0O, -~ LUT general output
10 => 10, -- LUT input
11 => 11, - LUT input
12 =>12 - LUT input

-- End of LUT3_ inst instantiation
Verilog 2k (fV RAL T —30)

/I LUT3: 3-input Look-Up Table with general output
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

LUT3 #(

.INIT(8'h00) /I Specify LUT Contents
) LUT3_inst (

.0(0), /I LUT general output

.10(10), /I LUT input
11(11), /I LUT input
12(12) /I LUT input

/I End of LUT3 inst instantiation
i TE R

Spartan-3 Y= Rl —3v 32 FPGA &t—H — AR
Spartan—3 FPGA 773 & —4& 3 —h

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

LUT3 D
J1)25 47 : 3-Bit Look-Up Table with Dual Output

12 LUT3_D Lo

M=

ZOTFHAY TLAVME 3 EVRON I T T F—T ) (LUT) . FIUHEREE > O BIOVLO &) 2 2O
TINnHVET,

H77 0 IFILAA L Z—ax/ T4, LO HEREIL CLB AFAZANDBIO T, Fl2iddmsE Sy 77—k L%
T, LUT 777 ar iR ET 570 INIT @MHaE LT, £ ANHEIC T EE 16 #ETHRT 54
HNHOFES,

FPGA LUT V3747 Tli&, INIT RTA—Z —TiBENRESNE T, T 7400 0 T, ASMEIC» b5 H
D% 0 IZBEEN L £ (T RELTHEEE), 7272 LEZ<D5E ., LUT ZVIT47ouyyy 7y riarwiREd b7z
. INITEEZRETHALENHVET, LUT OEZIEETAHHIEICIE. RO 2 SOBHVET,

MBEREERTSHEE : LUT O INIT [E2RETH &7 iE, A FIOGRMEIZT X TOANEZVANTH
Soal o 7 EZRREL. ZNHO H I ENSIHEAZERL £,

mBRXELFERTIHE VAN GEEROMEIZH IS T LUT OF AN RTA—H—EERL, RTA—H—%
Hlealy 7 ORBREERLET, MAFHML CLEZIZZOFEO FRER TR, a— N CRIUIEE 215
A—H—H R ETIHIVLENHVET,

s 2 2%

AR HAh

12 I I0 0] LO

0 0 0 INIT[0] INIT[O]
0 0 1 INIT[1] INIT[1]
0 1 0 INIT[2] INIT[2]
0 1 1 INIT[3] INIT[3]
1 0 0 INIT[4] INIT[4]
1 0 1 INIT[5] INIT[5]
1 1 0 INIT[6] INIT[6]
1 1 1 INIT[7] INIT[7]

INIT = INIT J@tE TR EShz 16 B4 2 i cR LM

Spartan-3 547 35') HA4K (HDL )
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& XILINXs EI3E: THA

THAUDANFE

A VARR =gy il

CORE Generator™ BX U 4% —K Nl

~7adHR—h PN

AR R R 1%

B T—HE E TI4ILE 55 BA

INIT 16 4 8 &' MHE TRTER NI T o7 T—=T VOB EERELET,

VHDL 821 (/> RAI T —23Y)
WD 2 SODLPFIELRNES T, a— LTy T4 T4 B S ORNAE T ET,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- LUT3_D: 3-input Look-Up Table with general and local outputs
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1

LUT3_D_inst : LUT3_D

generic  map (
INIT => X"00")

port map (
LO => LO, - LUT local output
O => 0O, -~ LUT general output
10 => 10, -~ LUT input
11 => I1, -~ LUT input
2 =12 - LUT input

-- End of LUT3_D_inst instantiation

Verilog §8it (A2 RB2 LT —23Y)

/I LUT3_D: 3-input Look-Up Table with general and local outputs
I Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1

LUT3_D #(

.INIT(8’'h00) /I Specify LUT Contents
) LUT3_D_inst (

.LO(LO), /I LUT local output

.0(0), /I LUT general output

.10(10), /I LUT input

11(12), /I LUT input

12(12) /I LUT input

/I End of LUT3_D_inst instantiation
& M 1F

Spartan-3 ¥ = %L —<5. FPGA @.—H%'— H AR
Spartan-3 FPGA 773V & — & —}h

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

LUT3 L
J1)25 47 : 3-Bit Look-Up Table with Local Output

12 LUT3_L Lo

X8384

M=

ZOTFVA T AT I E YDA I T T T —T7 L (LUT) T, [ CLB AFAANIZHD O 1 BLOE R
Ny 7 7—~OEIER T2 —0 VT (LO) BHVET, ZOTVLAVMINY T 7—F2ld A N —F—DHHE
PERFLUET,

LUT 777y ara @520, INIT BHEZH AL T & ASMEIC T F1E% 16 #5 TR E T2 4L ER
HVFET,

FPGA LUT U7 47 TliZ, INIT /ST A—F —TCinBMENRESNET, T 74 ME 0 T, ASMEIZ» b H
% 0O IZEENLE3 (VT RELTHERE), 7272 LE< DA, LUT VT4 7 ouay vy 77/7/5/%%?@“57‘:
D INITEEZRETHLENRHVET, LUT OEEZIEETAHEICIT. RO 2 >BHVES,

mBERAHERTHHE : LUT © INIT &2 E 5 &N Tk, A FTVOMBRICTXTOANEYAN TH
Sy EERFEEL. ZHOO H ENSIIE A TER L 1,

MBREZEHAITEIHE VAN ERBEOMEICH ST D LUT OF% AT A—R—2 TR L, NTA—H—%
Eiealo oA AR LET, MAZHEMEL CLEZIZZOFEOFRHE TR, a— R CRyICEE 15
A=A —HFRETIOILENHYET,

A B 3R

ARB H A
12 I I0 LO

0 0 0 INIT[0]
0 0 1 INIT[1]
0 1 0 NIT[2]
0 1 1 NIT[3]
1 0 0 NIT[4]
1 0 1 NIT[5]
1 1 0 NIT[6]
1 1 1 NIT[7]

INIT = INIT J@tECiREShz 16 B4 2 i cR LM

Spartan-3 547 35') HA4K (HDL )
82 http://japan.xilinx.com UG607 (v14.1) 2012 &£ 4 A 24 H




& XILINXs

THAUDANFE

AVAR Y E—ay ]

HE R i
CORE Generator™ L w4 —F R
~7udFR—h R

ARG R 1%

B T—45E & TIAIE

59

INIT 16 5K 8 'y Mi FT N TERr

NI T T T =T N OmEEEZ IR ELET,

VHDL i2if ([ RE S T—23Y)

WD 2 ODIMNFIELRWEE T, a8 — LT T4 T4 EHE ORIV T £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- LUT3_L: 3-input Look-Up Table with local output
- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

LUT3 L inst : LUT3_L
generic  map (

INIT => X"00")
port map (
LO => LO, -- LUT local output
10 => 10, --  LUT input
11 => 11, -- LUT input
12 => 12 --  LUT input

-- End of LUT3_L_inst instantiation
Verilog 2k (fV RAL T —3Y)

/I LUT3_L: 3-input Look-Up Table with local output
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

LUT3_L #(

.INIT(8'h00) /I Specify LUT Contents
) LUT3_L_inst (

.LO(LO), /I LUT local output

.10(10), /Il LUT input

11(12), /I LUT input

12(12) /I LUT input

/I End of LUT3_ L_inst instantiation
i TE R

Spartan-3 Y= Rl —3v 32 FPGA &t—H — AR
Spartan—3 FPGA 773 & —4& 3 —h

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

LUT4
71)25 47 : 4-Bit Look-Up-Table with General Output

13 LUT4

o

X8385

ME

ZOTYA L ACNMIOILAE D (O) 2Fi2> 4 vy Ty F—7 1 (LUT) T,

LUT O7 7> 7 ar i @4 520, INIT BIEEE AL T, & AIMEIC 51 1EE 16 TR ET 0 EN
BVET, ZOTLAUMNI, Ny T 7 —FI AN —F— DR B LE T, OO L AUMIEARAT Oy 7T,
£ CLB ATAZIZ2 D, %4 CLBIZ4 ST oHbVFET, LUT IKIFBEHEO AN =—arBNhh), BARRZAILT ®F
IVCUATURRIDZAIL 7 B XD IERMEICTRIT 2L ERNH LG A5 I HTEET,

FPGA LUT U35 47 Clt, INIT ST A—=H —CiHBEENREINET, T 74/00ME 0 T, AFEICDLTH
T O WZERENL T (T RELTHERE), 7272 L AL DGA . LUT VT 7 oulyy 7y 7var i Ed 57
W, INIT EEZRETALERHVFET, LUT OEEZIEETAHIEICIZ. RO 2 5BRH0ET,

MBEREERTSHEE : LUT O INIT {2 RETH &7 5 1E, A FTIOGRBEIZT X TOANEZVANLTH
Soal o 7 EZRREL. L0 H I ENSIHIEZERL £3,

B XA ER T2 : VAPSHZA B R OMEICTIE T2 LUT D% ANTNRTA—=Z—ZEFR L, N TA—F—%&
Hlowyy 7O AL AR L ET, MELBHML TLEXATZOHIEDO T BHE T A, a—F TRANE T/ 7
A—H— T RETOLENRHVET,

AmIE R
AR H A
K] 12 I I0 0
0 0 0 0 INIT[O]
0 0 0 1 INIT[1]
0 0 1 0 INIT[2]
0 0 1 1 INIT[3]
0 1 0 0 INIT[4]
0 1 0 1 INIT[5]
0 1 1 0 INIT[6]
0 1 1 1 INIT[7]
1 0 0 0 INIT[8]
1 0 0 1 INIT[9]
1 0 1 0 INIT[10]
1 0 1 1 INIT[11]
1 1 0 0 INIT[12]

Spartan-3 547 35') HA4K (HDL )
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& XILINXs

AA H A

I3 12 I 10 0

1 1 0 1 INIT[13]
1 1 1 0 INIT[14]
1 1 1 1 INIT[15]

INIT = INIT J@tECIRESh 7 16 % 2 #E TR LM

THALDANAE

AVAB v T—ay T
i e
CORE Generator™ B L O 4 —FK A
~7adHR—h NI
ERAA R E M
Bt T—45E & TI4ILE =t B
INTT 16 %k 16 £ M T RTEE NI T T F=TNORBHEERELES,

VHDL 88k (/2 RA T —3Y)

WD 2 ODOXXBFEELRNIEAIT, 2 — LTy T4 T B S ORI T £,

Library  UNISIM;
use UNISIM.vcomponents.all;

LUT4: 4-input
Spartan-3
Xilinx HDL Libraries Guide, version
LUT4 inst : LUT4
generic  map (
INIT => X"0000")

port map (
O => 0O, -~ LUT general output
10 =>10, -- LUT input
11 => 11, - LUT input
12 => 12, - LUT input
I3 => 13 -- LUT input

End of LUT4_inst instantiation

Look-Up Table with general
141

output

Spartan-3 547 5!) 54K (HDL F)
UG607 (v14.1) 2012 &£ 4 A 24 H
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& XILINXs

Verilog E81 (A RAV T —23Y)

/I LUT4: 4-input

Look-Up Table with general

I Spartan-3

/I Xilinx HDL Libraries Guide, version 14.1

LUT4 #(
.INIT(16’h0000)
) LUT4_inst (

.0(0), I
J0(0),  /
1101,  u
1202, I
13(13) I

/I End of LUT4 |

s HIEHR

/I Specify LUT Contents

LUT general output
LUT input
LUT input
LUT input
LUT input

inst instantiation

output

Spartan-3 ¥ = %L —<9. FPGA @.—H%'— H AR

Spartan—3 FPGA 7731 5 —& 3 —h
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& XILINXs FEIE: THAY ILAVE

LUT4 D
J1)2F 47 : 4-Bit Look-Up Table with Dual Output

i3 | LuT4D

X8386

ME

TOFYA ZLAVNMTAEYRDONA YTy F—T7 L (LUT) T, FIUEREZ S O BLNLO £V0)H 2 DO H
TMmBHYET,

A ORI AZ—ax27Tt, LO HAIZFIC CLB ZA5AANDORIOH 1, FloidE@E Ny 77— s L F
T, LUT D777 ar i ET 520, INIT BEEE AL T, S ANEICKTHH I1EE 16 #EE TR E T 54
ENRHVET,

FPGA LUT Z'UX7 47 Tl&, INIT /ST A—X —TCimBEENHR ESINET, T 740 0 T, ANEZ» DL H
D% 0 IZHEEN L £ (I T RELTHEERR), 7272 LEZ<D5E ., LUT V747 ouyyy 7y riarwiREd b1
. INIT EEZRETHALENHVET, LUT DEZIEETAHHIEICIE. RO 2 SOBHVET,
MBRAHERTHHEE : LUT © INIT &2 E 35— &7 ik, A FTVORBERICTXTOANEYAN TH
FoaP o 7EZEREL. ZNHO H D ENSIHIEAZER L £,

REBRXE2EHTIHE  VARSNRBEROMEIZH TS LUT D/ ATNIRTA—H =5 EFR L, NTA—F—%
Hicalow 70 RA AR LET, MAZHML TLEAITZOFEO T NHETT R, a—F CRIICHEDI 21T
A—H—ERETHLENHES,

AmIE R
AR H A
I3 12 I 10 0 LO
0 0 0 0 INIT[0] INIT[0]
0 0 0 1 INIT[1] INIT[1]
0 0 1 0 INIT[2] INIT[2]
0 0 1 1 INIT[3] INIT(3]
0 1 0 0 INIT[4] INIT[4]
0 1 0 1 INIT[5] INIT[5]
0 1 1 0 INIT[6] INIT[6]
0 1 1 1 INIT[7] INIT(7]
1 0 0 0 INIT[8] INIT(8]
1 0 0 1 INIT[9] INIT[9]
1 0 1 0 INIT[10] INIT[10]
1 0 1 1 INIT[11] INIT[11]
1 1 0 0 INIT[12] INIT[12]
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& XILINXs

FEIE: THAY ILAY
AR HA
I3 12 1§ 10 0 LO
1 1 0 1 INIT[13] INIT[13]
1 1 1 0 INIT[14] INIT[14]
1 1 1 1 INIT[15] INIT[15]
INIT = INIT J@ M CHeESNZ 16 #EEL 2 HE TRL-E
FTHAODANFE
AV AR T—ray Bl
i He 22
CORE Generator™ L N7 4 —F ANH]
< 7adHR—K ]
FERTTEELREM
B T—45E [} T4 S BA
INIT 16 %% 16 B M TRTER W I T o T—T N OimEEE R ELET,
VHDL Bt (A REVT—23Y)

WD 2 ODOXXBFEELRNIEAIT, 2 — LTy T4 T B S ORI T £,

Library  UNISIM;
use UNISIM.vcomponents.all;

LUT4_D: 4-input
Spartan-3

Xilinx HDL Libraries Guide, version
LUT4_D_inst LUT4_ D
generic  map (
INIT => X"0000")
port map (
LO => LO, -- LUT local output
O => 0O, LUT general output
10 => 10, LUT input
11 => I1, LUT input
12 => 12, LUT input
13 =>13 LUT input

End of LUT4_D_inst

instantiation

Look-Up Table with general
141

and local outputs

88
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& XILINXs

Verilog E81 (A RAV T —23Y)

/I LUT4_D: 4-input Look-Up Table with general and local outputs
I Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1

LUT4_D #(

.INIT(16’h0000) /I Specify LUT Contents
) LUT4_D_inst (

.LO(LO), /I LUT local output

.0(0), /I LUT general output

.10(10), /I LUT input

11(12), /I LUT input

12(12), /I LUT input

13(13) /I LUT input
)

/I End of LUT4_D_inst instantiation

EER AR

Spartan-3 ¥ = Rl —v 32 FPGA &t—H — HAK

Spartan-3 FPGA 7731 & —X 3 —}

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

LUT4 L
)25 47 : 4-Bit Look-Up Table with Local Output

i3 | LUT4_L

X8387

M=E

ZOFHPAL L AVMIT A E YDA I T T T—T L (LUT) T, [ CLB 2AFAANITHDBIO H B L OVE
Ny 77— ~OEFRIH AT e —2 ) (LO) BHVET, ZOZVLAUNMNINY 77—l A =X — DR EE
ARIELUET,

LUT 7727y ar i E T 570, INIT EMEEZERL T, £ ANEICH T % 16 #ETHR T T2 03N
%V)\ij—o

FPGA LUT Z'UX7 47 TliL, INIT /NTA—X —TinBEENHR ESINET, T 74N 0 T, ASMEI»»DLTH
N 0 IZHEENL £ (T RELTHEER), 7272 LE<D5E., LUT V747 0ouyyy 7y riarwfREd 57
. INIT [EZRETAHALERHVET, LUT OEZIEETAHIEICIT. RO 2 OBHVET,
mBRAHERTHHEE : LUT O INIT 2R E T 5 M%7 ik, A FTVORBERICT XTOANEZYVAN TH
houalo iz El., ZN6D H ENS I Z/ERL £3,

mBERXEFEHTIHE : VAN BEEEZOMEIZRE T2 LUT OFK AT A—F—ZEFR L, " TA—HF—%
el 7O R A ERLET, MAZHMAL CLEZIZZOFEO T NEE T, a— R TCRUICET /85
A—H—ERETHLENHVES,

MR
AR H
I3 12 I 10 LO
0 0 0 0 INIT[O]
0 0 0 1 INIT[1]
0 0 1 0 INIT[2]
0 0 1 1 INIT[3]
0 1 0 0 INIT[4]
0 1 0 1 INIT[5]
0 1 1 0 INIT[6]
0 1 1 1 INIT[7]
1 0 0 0 INIT[8]
1 0 0 1 INIT[9]
1 0 1 0 INIT[10]
1 0 1 1 INIT[11]
1 1 0 0 INIT[12]

Spartan-3 547 35') HA4K (HDL )
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& XILINXs

AA H 5

I3 12 I I0 LO

1 1 0 1 INIT[13]
1 1 1 0 INIT[14]
1 1 1 1 INIT[15]

INIT = INIT J@tECIRESh 7 16 % 2 #E TR LM

THALDANAE

AVAB v T—ay T
i HESE

CORE Generator™ B L O 4 —FK A

~7udYR—h R Ay

AR E

Bt T—HRE ] T4k HL)]

INIT 16 4% 16 B ME 4 _CEn NI T T F—T L OHBEEIEELET,
VHDL 2t (A REAV T —3Y)

WD 2 ODOXXBFEELRNIEAIT, 2 — LTy T4 T B S ORI T £,

Library  UNISIM;
use UNISIM.vcomponents.all;

LUT4_L: 4-input
Spartan-3
Xilinx HDL Libraries

LUT4_L_inst
generic  map (
INIT => X"0000")

LUT4_L

port map (
LO => LO, LUT local output
10 => 10, LUT input
11 => 11, LUT input
12 => 12, LUT input
13 => 13 LUT input

End of LUT4_L_ inst instantiation

Look-Up Table with local

Guide, version 14.1

output

Spartan-3 547 5!) 54K (HDL F)
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& XILINXs

Verilog E81 (A RAV T —23Y)

/I LUT4_L: 4-input Look-Up Table with local
I Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1

LUT4_L #(

.INIT(16’h0000) /I Specify LUT Contents
) LUT4_L inst (

.LO(LO), /I LUT local output

.10(10), /I LUT input

11(12), /I LUT input

12(12), /I LUT input

A3(13) /I LUT input

/I End of LUT4_L_inst instantiation

s HIEHR

Spartan-3 Y= %L —3ar FPGA —# —

output

AR

Spartan—3 FPGA 7731 5 —& 3 —h
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& XILINXs FEIE: THAY ILAVE

MULT AND
71)=5 47 : Fast Multiplier AND

MULT_AND

"
D
10

X10677

M=

ZDOTHAL T ANMIATAANIIZHD AND 2 R —FR M T, 2 DO AJNIE 4 AJ) LUT LHFE N, HIJiEsr
V— oyl BELET, ZOBMORY vy ZXZOMO BHIZHEH TEET A, @ /NUOFEFEIROIERIC
BIcEHTT, 1 BEOI0 AL, i35 LUT O 11 BEOI0 ASNCERTD2MLENHVET, LO H 1L, %t
4% MUXCY, MUXCY.D. F7-1Z MUXCY_L @ DI A IS TALERHYET,

MR
AR 5
I 10 LO
0 0 0
0 1 0
1 0 0
1 1 1

THAODANFE

AVARB v E—ay ]
HE i
CORE Generator™ L w4 —F Ry
~ 7D R—h F

VHDL ik (A RES T—23Y)
WD 2 DODLBFIELR NGRS IE, a — LTy T4 T4 B S ORNMAE T ET,
Library  UNISIM;

use UNISIM.vcomponents.all;

MULT_AND: 2-input  AND gate connected to Carry chain
Spartan-3
Xilinx HDL Libraries Guide, version 14.1

MULT_AND_inst : MULT_AND

port map (
LO => LO, --  MULT_ANDoutput (connect to MUXCYDI)
10 => 10, --  MULT_ANDdata[0] input
11 =1 --  MULT_ANDdata[1] input

End of MULT_AND_inst instantiation

Spartan-3 547 5!) 54K (HDL F)
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& XILINXs

Verilog E81 (A RAV T —23Y)

/I MULT_AND: 2-input ~ AND gate connected to Carry chain
I Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

MULT_ANDMULT_AND_inst (

.LO(LO), /I MULT_ANDoutput (connect to MUXCYDI)
10(10), /I MULT_ANDdata[0]  input
11(11) /I MULT_ANDdata[1] input

)
/I End of MULT_AND_inst instantiation

s HIE R

Spartan-3 ¥ = %L —<5. FPGA .—H%'— H AR

Spartan—3 FPGA 7731 5 —4& 3 —h
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& XILINXs

MULT18X18
)25 47 : 18 x 18 Signed Multiplier

Al i MULT18x18 | p (35,01
B [17:0]

X9258

M=

MULTI8X18 |Z, A B O EHFFFIE 18 X ISV RRELTY, ISEYMAT A OfEIZ IS EvNAT) B D% #

FEDEEREN, W PIz36 EyhTHASNET,

i %

A% 7
A B P

A AXB

AB.BIU PIZ 2 DT,

FHALDANF &

A RB L T— gy -
HERR HELE
CORE Generator™ BL W7 4% —K NGl
~7adH%R—h AH\]

VHDL 821k (/2 RA T —23Y)

WD 2 OOLBFEELREWESIT., 2 — LT T4 T B E ORI T E 3,

Library  UNISIM;
use UNISIM.vcomponents.all;

MULT18X18: 18 x 18 signed asynchronous  multiplier
Spartan-3
Xilinx HDL Libraries Guide, version 14.1

MULT18X18 inst : MULT18X18

port map (
P => P, - 36-bit  multiplier output
A => A, -- 18-bit  multiplier input
B=>B -- 18-bit  multiplier input

End of MULT18X18_inst instantiation

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

Verilog E81 (A RAV T —23Y)

/I MULT18X18: 18 x 18 signed asynchronous multiplier
I Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

MULT18X18 MULT18X18_inst (

.P(P), /I 36-bit  multiplier output
AA), /I 18-bit  multiplier input
.B(B) /I 18-bit  multiplier input

)
/I End of MULT18X18_inst instantiation

s HIE R

Spartan-3 ¥ = %L —<5. FPGA .—H%'— H AR

Spartan—3 FPGA 7731 5 —4& 3 —h
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& XILINXs

MULT18X18S

Z1)2=F 47 : 18 x 18 Signed Multiplier — Registered Version

MULT18X18S
A[17:0] P [35:0]
|

B[17:0]

X9733

M=

MULTI18X18S 1%, & 5% 18 X 18 |HE &8 (MULT18X18) IZL Y AFXZBM LIz DT, 1 P). T —F A1 (A,
B, ). 7uv7 A3x—7 A} (CE), BEXUORHIIEYIAT R) BZHVET, LI AZ T, GSR 7SIV AH 0 1241k

éﬂi—g«o

18 EYMAJT A DJEIZ 18 v b ATI B DIEEAHNT A BN, B PIZ 36 By CHASNET,

am IR R

AR H 7

C CE Am Bn P

1 X X X 0

1 1 Am Bn AXB

X 0 X X ZAb 7L
A.B. BLUP I 2 O TT,

FHAVDANS &

AVAB = |
alll s
CORE Generator™ L w4 —F )
~7rdOHR—h F

Spartan-3 547 5!) 54K (HDL F)
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& XILINXs

VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-~ MULT18X18S: 18 x 18 signed synchronous  multiplier
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

MULT18X18S_inst : MULT18X18S

port map (
P = P, --  36-bit  multiplier output
A => A, -- 18-bit  multiplier input
B => B, -- 18-bit  multiplier input
C = C, -- Clock input
CE => CE, -- Clock enable input
R =>R -- Synchronous reset input

-- End of MULT18X18S inst instantiation
Verilog B8 (A RAV T —3Y)

/I MULT18X18S: 18 x 18 signed synchronous multiplier
I Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

MULT18X18S MULT18X18S_inst (

.P(P), /I 36-bit  multiplier output
A(A), /I 18-bit  multiplier input
.B(B), /I 18-bit  multiplier input
.C(C), /I Clock input

.CE(CE), /I Clock enable input

.R(R) /I Synchronous reset input

/I End of MULT18X18S_inst instantiation

EER A

Spartan-3 Y= Rl —3v 32 FPGA &t —H— HAK

Spartan-3 FPGA 7731 & —X 3 —}
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& XILINXs FEIE: THAY ILAVE

MUXCY
)25 47 : 2-to—1 Multiplexer for Carry Logic with General Output

ME

ASAADEEEA S (DD X, MUXCY @ DI AFCEFHFHLET, LC OF¥U—AJ (CD) 1. MUXCY @ CI AJjI2HE
mLET, BLIMAFTT Q)X ATy T—7 0 (LUT) O A TEREIL, MUX 7727 gl Car 74X~
L—arLET, FyU—H0 O) ITTEBRENTZADDOENHE IEN, K LC OXx)—H 77 ravz A
TYVARLET, S Low DA 1L DI NEIRE AL, High DA Cl BNEIRSET,

ZOEH, m— AN IR MUXCY D 5L MUXCY L 2360, Rigd 2 A7 FT N TLAT IO A A
TEIVIEMHICT T OMLERH LG A ITH A TEET,

i I 3R

AR WA
S DI ClI 0]
0 1 X 1
0 0 0
1 X 1 |
1 X 0 0
THAVDANE*

AVAR =gy ]

HHE He s

CORE Generator™ LW 4 —FR R

~7udHFR—h R

VHDL 81k (/> REVP T —23Y)
WD 2 ODOLBFELEWESIT., 2t — LT T4 T B E ORI E T,
Library UNISIM;

use UNISIM.vcomponents.all;

MUXCY: Carry-Chain MUXwith general output
Spartan-3
Xilinx HDL Libraries Guide, version 14.1

MUXCY_inst : MUXCY

port map (
O => 0O, -- Carry output signal
Cl => Cl, -- Carry input signal
DI => DI, -- Data input signal
S =S --  MUXselect, tie to 'l" or LUT4 out

Spartan-3 547 5!) 54K (HDL F)
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& XILINXs

-- End of MUXCY_inst instantiation
Verilog E81 (A RAV T —2 7))

/I MUXCY: Carry-Chain MUXwith general output
I Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1

MUXCYMUXCY _inst (
.0(0), /I Carry output signal
.CI(Cl), /I Carry input signal

.DI(DI), /I Data input signal
.S(S) /I MUXselect, te to '’ or LUT4 out

/I End of MUXCY_inst instantiation

EER N

Spartan-3 Y= Rl —v 32 FPGA &—H — AR

Spartan-3 FPGA 7731 & —X 3 —}
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& XILINXs FEIE: THAY ILAVE

MUXCY_D

12547 : 2-to—1 Multiplexer for Carry Logic with Dual Output

LO O

DI CI

X8729

ME

IOTHA ZLACMNE 1 EYOEES Y — BT 7o 7 ar e A VAT DI ALET, Zoko7%
Trrrvasii.l ooady s B (LO) I 1 DT oA TVALVRTELD T, 1 2D CLBIZEEH4 v REA 7Y
AR TEET, LC OEHEAT (D) X MUXCY.D @ DI AAIZHEkEL, LC OFxY— AF) (CI) i£ MUXCY.D @ CI
ATNZEERLET, BLIZRIATI () X vy Ty 7—7 0 (LUT) O CTHEEIL, XOR 77> 7varelTtar
T4X a2l —varLET, F¥U—H77 (0 &£ LO) ITITBINRSNIZ AN OMERH 1S, % LC OFyV—H 177>
gvark A FIUACRLET, SO Low DA DI 2NEIRE A, High OBA1T ClL NEIRESHET,

H7 0 & LO X, IEMICRIL T, 71 O IZINAA L Z—axIhTd, IMUXCYJBLXOIMUXCY LIHZRL
TLIE&EW,

=D

i 3 2%

AN A

S DI cl 5 —
0 1 ) 1
0 0 < 5 -
1 X ) . 1
1 X 0 5 -
FHALOANF &

ASARR S =gy -

HERR HELE

CORE Generator™ 33 L0744 —FK AT

~7adPR—h oA

Spartan-3 547 5!) 54K (HDL F)
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& XILINXs

ETI3IE: THAY TLAVE
VHDL 88k (/2 RA T —3Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library  UNISIM;
use UNISIM.vcomponents.all;

MUXwith general and local

MUXCY_D: Carry-Chain outputs
Spartan-3

HDL Libraries

Xilinx Guide, version 14.1
MUXCY_D_inst :
port map (
LO => LO,
O => 0O,
Cl => CI,
DI => DI,
S=>S

MUXCY_D

Carry local
Carry general
Carry input
Data input
MUX select,

output
output
signal
signal
tie

signal
signal

to '’ or LUT4 out

End of MUXCY_D_inst instantiation

Verilog 881k (A RAV T —3Y)

1 and local
1

I

MUXCY_D: Carry-Chain
Spartan-3
HDL Libraries

MUXwith  general outputs

Xilinx Guide, version 14.1
MUXCY_DMUXCY_D_inst (
.LO(LO), Carry local
.0(0), Carry general
.CI(CI), Carry input
.DI(DI), Data input
.S(S) MUX select,

output
output
signal
signal
tie

signal
signal

to '’ or LUT4 out

1

EER N

Spartan-3 ¥ = L —5 FPGA 1 —H%— HAK

End of MUXCY_D_inst instantiation

Spartan-3 FPGA 7731 & —X 3 —}

Spartan-3 547 35') HA4K (HDL )
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& XILINXs

MUXCY_L

J1)25F 47 : 2-to—1 Multiplexer for Carry Logic with Local Output

LO

DI Cl a7z

ME

ZOTFHPA L AVNMIL L EY RO E R Y — i T 7 v ar B A T IAL T HIDIERLET, Zoko7k
Ty riasii.l ooady s B (LO) IS 1 DT oA TVALRTELD T, 1 oD CLBIZEEF4 v E A7)
AURTEET, LC OEEEAS (D) 1X MUXCY_L @ DI A 2L, LC ®OF¥U— A7 (CD) 1Z MUXCY_L @ CI
AN LET, VLIRAT ) X w7y T—7 0 (LUT) O TEREIL, XOR 77> 7y ar el Cayr
TA4F¥ 2l —aryLET, SyU—H7 LO) ITITBIRSNTZATTOEIPH 1SN, % LC OXFYI—H 17773
VEALTYACRUET, S A Low DAL DI 2NEIREN, High D413 Cl BN@IRENET,

TMUXCY ] BELOIMUXCY Db B R TEE N,

s I 2%

AR

5

S DI CI

LO

0

—_

0

1

XXl e

1

THAVDANAE

A AR =g il

HE Heuw

CORE Generator™ B L O\ 4 —FK A ]

~7adHR—h ARH]

VHDL 8t (A RBVIT—23Y)

WD 2 DODLPFIELR NGRS T, a— LTy T4 T4 B S ORNA T ET,

Library  UNISIM;
use UNISIM.vcomponents.all;

MUXCY_L: Carry-Chain MUXwith local  output
Spartan-3
Xilinx HDL Libraries Guide, version 14.1

MUXCY_L_inst : MUXCY_L

port map (
LO => LO, -- Carry local output signal
Cl => Cl, -- Carry input signal
DI => DI, -- Data input signal

Spartan-3 547 5!) 54K (HDL F)
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& XILINXs

S=S --  MUXselect, tie to
);

-- End of MUXCY_L_inst instantiation

or LUT4 out

Verilog E21 (A RA T —3Y)

/I MUXCY_L: Carry-Chain MUXwith  local

I Spartan-3

Il Xilinx HDL Libraries Guide, version

MUXCY_LMUXCY_L_inst (
.LO(LO), /I Carry local output
.CI(CI), /I Carry input signal
.DI(DI), /I Data input signal
.S(S) /I MUXselect, tie to

/I End of MUXCY_L_inst instantiation

s HIEHR

output

14.1

or LUT4 out

Spartan-3 ¥ = %L —<9. FPGA @.—H%'— H AR

Spartan—3 FPGA 7731 & —4& 3 —h
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& XILINXs

MUXF3

T1)2F 47 : 2-to—1 Look-Up Table Multiplexer with General Output

MUXF5

X10678

ME

ZOTFHAL T AUNI, LUTA Vo Ty T—T NV EBEbE T 5 77 riarONy I Ty T—7 )VE-
1T 4:1 = NTF TV I —EAERT B0 2 A<V TFTL 7 —T9, 10 BEIOIL ANITIE, 2 20D LUT4 vy s
TS T Nou—V ) (LO) ZELET, BLIZRAT) S) 1%, EONEERY M THEREI TXEJ, S 23 Low
DAL 10 2BIRE N, High DA IE 11 ANBIRENE T,

7 0 M AF—axshTd,

ZDIFED, a— IV F15 D MUXF5.D BEXOYMUXFS_ L 230, BB X A7 FF )V CULAT IR DAAIL T
ZIVEREIC TR T AL ERDAGAIE A TEET,

=4
i I R
AR T
S 10 I o
0 1 N .
0 0 ;
1 X ] .
1 X 0 5
FHALDANF K
A RAB Y T—ay -
HE R Hedw
CORE Generator™ 3L OV 44 —FK [
~ 7D Y R—h )
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EIE: THAY ILAVE & XILINXs
VHDL 2k (A REV T—3Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library  UNISIM;

use UNISIM.vcomponents.all;

-~ MUXF5: Slice MUXto tie two LUT4's together  with general output
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
MUXF5_inst MUXF5
port map (

O => 0O, -- Output of MUXto general routing

10 => 10, -- Input (tie directly to the output of LUT4)

11 => 11, -- Input (tie directoy to the output of LUT4)

S =S -- Input select to MUX
)
-- End of MUXF5_ inst instantiation

H =2 ~ S, > .

Verilog 58k (f > RAV T —3Y)
/I MUXF5: Slice MUXto tie two LUT4's together with general output
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

MUXF5 MUXF5_inst  (

.0(0), /I Output of MUXto general routing
.10(10), /I Input (tie directly to the output of LUT4)
11(11), /I Input (tie directoy to the output of LUT4)
.S(S) /I Input select to MUX

)

/I End of MUXF5_inst instantiation

B A

Spartan-3 ¥ = %L —3>3. FPGA @.—H#— H AR

Spartan—-3 FPGA 7731 5 —X< —}
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& XILINXs FEIE: THAY ILAVE

MUXF3_D

)25 47 : 2-to—1 Look-Up Table Multiplexer with Dual Output

MUXF5_D

10
LO

O
I

X10679

M=E

ZOTVA T AUNI, LUTA VI T o7 T—T NV E BB T 5 77 7iarOy I Ty T—T )V FE=
1T 4:1 ~VFFL I —ZA BT 27200 2 AN~V F 7L 73 —T94, 10 BEOIL AHITIE, 220 LUT4 Ly
Ty F—7oua—V ) (LO) R LET, BELIZRAT () X, FONE Ry N THLERE) TXE4, S 2 Low
DAL 10 ABIREN, High OHEA I 11 ABIRENF T,

H7 0 & LO % #EEMIZFICTY, H1 O IRILHAZ—ax/bCTd, LO L. [FIL CLB AZ A/ ANIZHD
BIOANTTEDFERIHEALET,

TMUXF5 | B L OITMUXF5 LB BB L TR,

mIER
AR H A
S 10 I 0] LO
0 1 X 1 1
0 0 0 0
1 X 1 1 1
1 X 0 0 0
THALDANE®
AVARB =gy aJ
i HESE
CORE Generator™ B L O\ 4 —FK A ]
~7adHR—h A
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& XILINXs

VHDL 521k (/2 RA T —23Y)

KD 2 OOILBPFAELRNG AT, a8 =L TEr T4 745 E ORNCAE T £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-~ MUXF5_D: Slice MUXto tie two LUT4's together with general

-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

MUXF5_D_inst : MUXF5_D

port map (
LO => LO, -- Ouptut of MUXto local routing
O => 0O, -~ Output of MUXto general routing
10 => 10, -~ Input (tie directly to the output
11 => I1, -- Input (tie directoy to the output
S =S -~ Input select to MUX

-- End of MUXF5_D_inst instantiation

Verilog 881k (A RAV T —3Y)

/I MUXF5_D: Slice MUXto tie two LUT4's together with general

1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

MUXF5_DMUXF5_D_inst (
.LO(LO), /I Ouptut of MUXto local routing

.0(0), /I Output of MUXto general routing
.10(10), /I Input (tie directly to the output
11(11), /I Input (tie directoy to the output
.S(S) /I Input select to MUX

/I End of MUXF5_D_inst instantiation

EER N

Spartan-3 ¥ = L —5 FPGA 1 —H%— HAK

Spartan-3 FPGA 7731 & —X 3 —}
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& XILINXs FEIE: THAY ILAVE

MUXFo_L

12547 : 2-to-1 Look-Up Table Multiplexer with Local Output

MUXF5_L
LO

10

il

X10680

M=

TOTVA T AUNE, LUTA VoI T o7 T —T Ve BGE T 5 I7o7arOiNo Ty T—7 VET-
1T 41 ~VF T I —ZAERRT A0 2 A<V F 7L o3 —T9, 10 BEOIL ANITIE. 2 2D LUT4 Ly 2
TS F—Toua—hH (L0) BEEELET, BLZRAS ) 1. FONE RV CHEREI CX £, S 2 Low
DOEAIE 10 PBIRE L, High DA 1T 11 ANBIRENFE T,

LO H/71%. [FIC CLB AZAZANIZHDBID A S DB LET,
TMUXF5 | B XU TMUXF5 D | H B BT EN,

B R

A% H 77
S 10 1 LO
0 1 X 1

0 0 X 0

1 X 1 1

1 X 0 0
THAODANEE

AVAB =gy aJ

HERR 0

CORE Generator™ BL 74V —K A

~ /DY AR—K Ay

VHDL 81k (/> RAVI T —23Y)
WD 2 DOIXNFIELIRNEEIX, a— LT T4 T4 H S ORI T ET,
Library UNISIM;

use UNISIM.vcomponents.all;

MUXF5_L: Slice MUXto tie two LUT4's together with local output
Spartan-3
Xilinx HDL Libraries Guide, version 14.1

MUXF5_L_inst : MUXF5_L

port map (
LO => LO, -- Output of MUXto local routing
10 => 10, - Input (tie directly to the output of LUT4)
11 => I1, -- Input (tie directoy to the output of LUT4)
S =S - Input select to MUX

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

-- End of MUXF5_L inst instantiation
Verilog E81 (A RAV T —2 7))

/I MUXF5_L: Slice MUXto tie two LUT4's together with local output
I Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

MUXF5_L MUXF5_L_inst (
.LO(LO), /I Output of MUXto local routing

.10(10), /I Input (tie directly to the output of LUT4)
11(11), /I Input (tie directoy to the output of LUT4)
.S(S) /I Input select to MUX

/I End of MUXF5_L _inst instantiation

EER N
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& XILINXs FEIE: THAY ILAVE

MUXF6

J1)2F 47 : 2-to—1 Look-Up Table Multiplexer with General Output

MUXF6
10

0]
i

X10681

ME

IOTHAY TV AUNMIL 4 OO LUTA V7T o7 T—TVEBEIN 2 2O MUXFS vV F 7L orH—Lil A Eb
BT ATARL2 D6 T7riary DI Ty T—7IE1E 81 v~V FF Lo —%{ET5720D 2 AT
< IVF TP —T9, 10 BLEO L AL, [FC CLB NIZdh5 2 oD MUXFES w /L F 7L —pa—hLH
(LO) Z8fiLET, BLZRAT (9 1X, EONEHBARY N THEREI TEE 9, S 2% Low A 1L 10 23 &IRE 4L, High D
LA 1 AEBIRENFE T,

7 0 M AF—axshTT,

ZDIFED, a— IV F15 D MUXF6.D BEX O MUXF6_L 230, BB X A7 FF )V CLAT UM DAAIL T
ZIVIEREIC TRITHSAICERATEET,

i IR R

AR WA
S (0] I (0]
0 1 X 1
0 0 X 0
1 X 1 1
1 X 0 0
THAVDAREE

AVRAB YT —ay T

bii HELE

CORE Generator™ BL U 4% —K NGl

~7adDYR—h A\]
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EIE: THAY ILAVE & XILINXs

VHDL &Rk (/2 RAVST—23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library  UNISIM;

use UNISIM.vcomponents.all;

--  MUXF6: CLB MUXto tie two MUXF5's together  with general output
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

MUXF6_inst : MUXF6

port map (
O => 0O, -- Output of MUXto general routing
10 => 10, -- Input (tie to MUXF5LO out)
11 => 11, -- Input (tie to MUXF5LO out)
S=>S -- Input select to MUX

-- End of MUXF6_inst instantiation
Verilog 881k (A RAV T —3Y)

/I MUXF6: CLB MUXto tie two MUXF5's together with general output
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

MUXF6 MUXF6_inst (

.0(0), /I Output of MUXto general routing
.10(10), /I Input (tie to MUXF5LO out)
11(11), /I Input (tie to MUXF5LO out)
.S(S) /I Input select to MUX

)
/I End of MUXF6_inst instantiation

B A
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& XILINXs

MUXF6_D

)25 47 : 2-to-1 Look-Up Table Multiplexer with Dual Output

MUXF6_D
10 Lo

[¢]
I

X10682

M=

ZOTHA ZLAVNMEL 4 OD LUTA VoI 77 T—T7 L BIWN 2 2O MUXFS v /VF L7 —Lill &b
BT ATAR2 D6 T7r7ar Dyl T v T—TVEIL 81 ~ VF I L% —% BT 57200 2 A T)
<~ NVF LI —TT, 10 BIO 1T ANIZiE, [FU CLB NIZ$H5 2 DD MUXFS <~V F 7L oY —na— V)
(LO) Z8fiLET, BLZRAT (9) 1X, EONEHBARY N THEREI TEE T, S 2% Low OFA 1L 10 23&IRE 4L, High D

Laid 11 @RS ET,

7 0 & LO I, BEREMIICIAIC TY, H O ITHA#—ax/Td, LO i )iE, FIL CLB A7 ANIZHD

BION T EOBEBIAFEHALET,

TMUXF6 ] 3 X ONMUXF6 L 1B B R L TLEE 0,

=a
5 T R

AR H A

S 10 I (0] LO
0 1 X 1 1
0 0 X 0 0

1 X 1 1 1

1 X 0 0 0
FHALDANF &

A VAR =gy ]

HE HELE

CORE Generator™ BL WY 4% —K NGl

~ 7D R—k F
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VHDL &Rk (/2 RAVST—23Y)
WD 2 ODOXBHFIELIRWG ST, a— LT T4 T 5 S ORI T £,
Library  UNISIM;

use UNISIM.vcomponents.all;

-- MUXF6_D: CLB MUXto tie two MUXF5's together  with general and local outputs
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

MUXF6_D_inst : MUXF6_D

port map (
LO => LO, -- Ouptut of MUXto local routing
O => 0O, -~ Output of MUXto general routing
10 => 10, - Input (tie to MUXF5LO out)
11 => I1, - Input (tie to MUXF5LO out)
S =S - Input select to MUX

-- End of MUXF6_D_inst instantiation
Verilog 581t (A2 RA L T—23Y)

/I MUXF6_D: CLB MUXto tie two MUXF5's together with general and local outputs
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

MUXF6_DMUXF6_D_inst (
.LO(LO), /I Ouptut of MUXto local routing

.0(0), /I Output of MUXto general routing
.10(10), /I Input (tie to MUXF5LO out)
11(11), /I Input (tie to MUXF5LO out)
.S(S) /I Input select to MUX

/I End of MUXF6_D_inst instantiation

5 1
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& XILINXs FEIE: THAY ILAVE

MUXF6_L

12547 : 2-to-1 Look-Up Table Multiplexer with Local Output

MUXF6_L
10 )

I
S

X10683

M=

ZOTYA VL AUNME 4 DD LUTA Voo 77 T —T LB LN 2 20O MUXFS v /L F 7L o7 —L A&
BT ATAA2 D6 T7r a7y T—TNERIT 8 v AF AL oY —2{Ef 570D 2 A5
< NVTF T —TF, 10 BLOVIT ANIZIE, R CLB NIZH5 2 5D MUXFS = v F 7L/ —ou— v H )
(LO) i LET, BELZRATI (S) 1F, EONEAY N THEEE) TEET, S 2% Low DAL 10 2334 S 4, High @
LA I A®ERESNET,

LO H A%, FIL CLB 254 ZWICHDRID A S & DHEss 1o L £,
TMUXF6 | 38 XU MUXF6.D | & B LTLZ &,

BER

ARB H A

S I0 I LO

0 1 X 1

0 0 X 0

1 X 1 1

1 X 0 0
FHALDANFE

A RB T ay AT

i HELE
CORE Generator™ L7 4 —F ]
~ /DY R—k Ay
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EIE: THAY ILAVE & XILINXs

VHDL &Rk (/2 RAVST—23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library  UNISIM;

use UNISIM.vcomponents.all;

-- MUXF6_L: CLB MUXto tie two MUXF5's together  with local output
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

MUXF6_L_inst : MUXF6_L

port map (
LO => LO, -- Output of MUXto local routing
10 => 10, -- Input (tie to MUXF5LO out)
11 => 11, -- Input (tie to MUXF5LO out)
S =S -- Input select to MUX

-- End of MUXF6_L_inst instantiation
Verilog 881 (A2 RAV T —23Y)

/I MUXF6_L: CLB MUXto tie two MUXF5's together  with local output
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

MUXF6_L MUXF6_L_inst (
.LO(LO), /I Output of MUXto local routing

.10(10), /I Input (tie to MUXF5LO out)
11(11), /I Input (tie to MUXF5LO out)
.S(S) /I Input select to MUX

);

/I End of MUXF6_L _inst instantiation

=3 =3

& il 1E
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& XILINXs FEIE: THAY ILAVE

MUXF7

T1)2F 47 : 2-to—1 Look-Up Table Multiplexer with General Output

MUXF7

X10684

ME

ZOTFT WAL U AUMEL, MUXF6 B3L U MUXFS ~ Vv F 7L o — LUT4 VoI T w7 T—T NVEAEHET T
Ty ary Oy I T T T—TNERIL 1611 ~ VF T LI —EERTHI0D 2 ASI~wVF T LI —TF,
10 BEONIL AJTIE, MUXF6 @ 2 2Oa—H/0 7] (LO) 8k LET, ELZRAT] (S) 1L, EONE X N THEK
B TEET, SO Low DAL 10 28INSIL, High DA X 11 NBIRSET,

7 0 M AZ—axshTd,

ZOIED, =V RO MUXFT D 38X MUXFTL 80, BARDFAIL T ET LV TLATURIOZAIL Y
ZIVIEMICTHTOLERHLHAITHEM TEET,

i R
AR A
S I0 I 0]
0 10 X 10
1 X 1 1
X 0 0 0
1 1 1

R—bDEREA

R—k4 AR = H ae
O i 1 PLABLRR~D MUX O
10 AA 1 AJ3 (MUXF6 LO Hi 7712 Bt
1 AT 1 A7) (MUXF6 LO H )iz #eiki)
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THAODANEE
AV AR =gy )
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& XILINXs

VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-~ MUXF7: CLB MUXto tie two MUXF6's together  with general output

-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

MUXF7_inst : MUXF7

port map (
O => 0O, -- Output of MUXto general routing
10 => 10, -- Input (tie to MUXF6LO out or LUT6 O6 pin)
11 => 11, -- Input (tie to MUXF6LO out or LUT6 O6 pin)
S=>S -- Input select to MUX

-- End of MUXF7_inst instantiation

Verilog 881k (A RAV T —3Y)

/I MUXF7: CLB MUXto tie two MUXF6's together with general output

1 Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1

MUXF7 MUXF7_inst (

.0(0), /I Output of MUXto general routing

.10(10), /I Input (tie to MUXF6LO out or LUT6 O6 pin)
11(11), /I' Input (tie to MUXF6LO out or LUT6 O6 pin)
.S(S) /I Input select to MUX

)
/I End of MUXF7_inst instantiation

B A

Spartan-3 ¥ = %L —3>3. FPGA @.—H#— H AR

Spartan—-3 FPGA 7731 5 —X< —}
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& XILINXs FEIE: THAY ILAVE

MUXF7_D

)25 47 : 2-to-1 Look-Up Table Multiplexer with Dual Output

MUXF7_D
10 Lo

O
I

X10685
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ZOFHAL L AU NI MUXE6 BL MUXES vV F 7L — LUT4A Voo 7 o7 T—T VG T 7
T Ivary DI TS T—TIVERIX 1611 v AV F T LI —ZAERR T 720D 2 AL F LY — T4,
10 BLOVIL AAITIE MUXF6 @ 2 20— H ) (LO) ZEELE ., BLZRAT ) 1. EORNE Ry M THEX
B TEET, S 2 Low DEEIL 10 2SEIRI I, High DAL 11 2B IREINET,
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i R
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EIE: THAY ILAVE & XILINXs

VHDL &Rk (/2 RAVST—23Y)
WD 2 ODOXBHFIELIRWG ST, a— LT T4 T 5 S ORI T £,
Library  UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7_D: CLB MUXto tie two MUXF6's together  with general and local outputs
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

MUXF7_D_inst : MUXF7_D

port map (
LO => LO, -- Ouptut of MUXto local routing
O => 0O, -~ Output of MUXto general routing
10 => 10, - Input (tie to MUXF6LO out or LUT6 06 pin)
11 => I1, - Input (tie to MUXF6LO out or LUT6 O6 pin)
S =S -~ Input select to MUX

-- End of MUXF7_D_inst instantiation
Verilog 581t (A2 RA L T—2 7))

/I MUXF7_D: CLB MUXto tie two MUXF6's together with general and local outputs
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

MUXF7_DMUXF7_D_inst (
.LO(LO), /I Ouptut of MUXto local routing

.0(0), /I Output of MUXto general routing

.10(10), /I Input (tie to MUXF6LO out or LUT6 O6 pin)
11(12), /I Input (tie to MUXF6LO out or LUT6 O6 pin)
.S(S) /I Input select to MUX

/I End of MUXF7_D_inst instantiation

5 1
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& XILINXs FEIE: THAY ILAVE

MUXF7_L

T1)2F 47 : 2-to—1 look-up table Multiplexer with Local Output

MUXF7_L
10 Lo
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EIE: THAY ILAVE & XILINXs
VHDL 2k (A REV T—3Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

UNISIM;
use UNISIM.vcomponents.all;

Library

-~ MUXF7_L: CLB MUXto tie two MUXF6's together  with local output
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
MUXF7_L_inst MUXF7_L
port map (
LO => LO, -- Output of MUXto local routing
10 => 10, -- Input (tie to MUXF6LO out or LUT6 O6 pin)
11 => 11, -- Input (tie to MUXF6LO out or LUT6 O6 pin)
S =S -- Input select to MUX
)
-- End of MUXF7_L_inst instantiation
H =2 ~ S, > ~
Verilog ik (1 RAVL T —3Y)
/I MUXF7_L: CLB MUXto tie two MUXF6's together  with local output
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
MUXF7_L MUXF7_L_inst (
.LO(LO), /I Output of MUXto local routing
.10(10), /I Input (tie to MUXF6LO out or LUT6 O6 pin)
11(11), /I' Input (tie to MUXF6LO out or LUT6 O6 pin)
.S(S) /I Input select to MUX
)
/I End of MUXF7_L_inst instantiation

=3 =

5F TR R
Spartan-3 ¥ = %L —3>3. FPGA @.—H#— H AR
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& XILINXs FEIE: THAY ILAVE

MUXF8

TS5 47 : 2-to-1 Look—Up Table Multiplexer with General Output

MUXF8
10

]
i

X10687

ME

ZOFHALy TLALNE, VI T T T —T7 b MUXF5, MUXF6, 3L MUXET LA bHE T, AT A4 8 A
28 77 i ary Oy I T F—TNEL 32:1 ~ VF T L IH—5 BT A0 D~ LF L7 —T7, 10
BIOTL AT, MUXFT Oua—2/V ) (LO) 8kt LET, BLIZRAT) (S) 1%, EONE Ry N CHERE C&F
9, S D Low DAL 10 ANEIRS AL, High OIEGEITX 11 BNBERSNET,

mIER
AR Hh
S I0 I (0]
0 10 X 10
1 X 1 il
0 0 0
X 1 1 1
K—k D588
R—r4& AL ] g
] H 7 1 WHBLAR ~D MUX D H
10 AT 1 A1 (MUXFT LO H/71c#55)
I1 ATi 1 AJ1 MUXF7 LO tH )iz ##e)
S AN 1 MUX ~D A JjEL 7k
THAVDANAFE
A VAR L T— gy il
i e
CORE Generator™ B LN 4 —FK NGl
<~ 7adPR—h A
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EIE: THAY ILAVE & XILINXs

VHDL &Rk (/2 RAVST—23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library  UNISIM;

use UNISIM.vcomponents.all;

-~ MUXF8: CLB MUXto tie two MUXF7's together with general output
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

MUXF8_inst : MUXF8

port map (
O => 0O, -- Output of MUXto general routing
10 => 10, -- Input (tie to MUXF7LO out)
11 => 11, -- Input (tie to MUXF7LO out)
S=>S -- Input select to MUX

-- End of MUXF8_ inst instantiation
Verilog 881k (A RAV T —3Y)

/I MUXF8: CLB MUXto tie two MUXF7’'s together with general output
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

MUXF8 MUXF8_inst (

.0(0), /I Output of MUXto general routing
.10(10), /I Input (tie to MUXF7LO out)
11(11), /I Input (tie to MUXF7LO out)
.S(S) /I Input select to MUX

)
/I End of MUXF8_ inst instantiation

B A
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& XILINXs FEIE: THAY ILAVE

MUXF8_D

)25 47 : 2-to-1 Look-Up Table Multiplexer with Dual Output

MUXF8_D
0 Lo

o

X10688

ME

ZOTFYA U AUNI I T T F—T b MUXFES, MUXF6, 38X MUXFT & HE T, 274X 8 f#
W28 77 i ary Oy I TS F—TNEL 32:1 v~ VF T L IH—5 BT A0 D~ LF L7 —T7, 10
BIOIL ANIZIE MUXFT oa—a v H (LO) Z8mLEd ., BLIZRAT () 1F, FORNE Ry M CHLER B T&F
9, S D Low DAL 10 AIEIRS AL, High DIEGETX 11 BNBEIRSNET,

H71 0 & LO I, sEmICIRIC T3, A O A L Z—axZTd, LO HiZ, [FIC CLB AZ A ANIZH D
BIONTTEOFHIFEHRALET,

mIER

AR Hh

S 10 I o] LO
0 10 X 10 10
1 X 5l 5l 5l

0 0 0

X 1 1 1 1
R—h D58

R—r4 AmE = HBE

O H 1 PLHABECAR~D MUX O H S

LO Hh 1 o— HIVESER~D MUX O H

10 AN 1 A (MUXFT LO H/ic#s8e)

gl A 1 A7 (MUXF7 LO H /128 58)

S A 1 MUX ~D A JjEL 7k
THAVDAREFE

AVAR L —gy Af

CORE Generator™ 8L 74—k A A]

< 7P R —h ol
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EIE: THAY ILAVE & XILINXs

VHDL &Rk (/2 RAVST—23Y)
WD 2 ODOXBHFIELIRWG ST, a— LT T4 T 5 S ORI T £,
Library  UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8 D: CLB MUXto tie two MUXF7's together with general and local outputs
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

MUXF8_D _inst : MUXF8_D

port map (
LO => LO, -- Ouptut of MUXto local routing
O => 0O, -~ Output of MUXto general routing
10 => 10, - Input (tie to MUXF7LO out)
11 => I1, - Input (tie to MUXF7LO out)
S =S - Input select to MUX

-- End of MUXF8_D_inst instantiation
Verilog 581t (A2 RA L T—23Y)

/I MUXF8_D: CLB MUXto tie two MUXF7's together with general and local outputs
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

MUXF8_DMUXF8_D_inst (
.LO(LO), /I Ouptut of MUXto local routing

.0(0), /I Output of MUXto general routing
.10(10), /I Input (tie to MUXF7LO out)
11(11), /I Input (tie to MUXF7LO out)
.S(S) /I Input select to MUX

/I End of MUXF8_D_inst instantiation

5 1
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& XILINXs FEIE: THAY ILAVE

MUXF8_L

12547 : 2-to-1 Look-Up Table Multiplexer with Local Output

MUXF8_L
10 Lo

I

X10689

M=

ZDFY Ay L AUME NI T T T —T7 )b MUXF5, MUXF6., 8L MUXFT Z##lA& T, AF7A4 A 8 A
28 77y i ary O I T F—TNE1L 32:1 ~ VF I Lo —5Ef T A0 D~ L F L7 —T7, 10
BEIOT ATJIZIE, MUXFT Oua—21)V ) (LO) 28kt LET, BELIZRAT) (S) 1L, EORNE Ry N CHEREN CXF
T, S 2% Low DAL 10 2RIRE A, High OILETX 11 BDBIRSNET,

LO H X, FIU CLB 254 ANIZH AR D A LD AL £,

i 2R
AR H 7
S 10 I LO
0 10 X 10
1 X 1 1
X 0 0
1 1 1

A — 0D B8

R—hr4 paaL e 1 RE

LO 7 1 B— W VR ~D MUX D H )
10 AT 1 A7 (MUXF7 LO H iz ##¢
1 A 1 AJ7 (MUXFT LO tH 7712 #26¢)
S AT 1 MUX ~D AL 71
THAODANEE

AV AR =gy wf

CORE Generator™ XUy 4% —K NG

~7udHR—h A
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EIE: THAY ILAVE & XILINXs

VHDL &Rk (/2 RAVST—23Y)
WD 2 ODILNFELRWE ST, a8 =L T T4 T4 H S ORNTV AT £,
Library  UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8 L: CLB MUXto tie two MUXF7's together  with local output
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

MUXFS_L_inst : MUXF8_L

port map (
LO => LO, -- Output of MUXto local routing
10 => 10, -- Input (tie to MUXF7LO out)
11 => 11, -- Input (tie to MUXF7LO out)
S =S -- Input select to MUX

-- End of MUXF8 L _inst instantiation
Verilog 881 (A2 RAV T —23Y)

/I MUXF8_L: CLB MUXto tie two MUXF7's together with local output
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

MUXF8_L MUXF8_L_inst (
.LO(LO), /I Output of MUXto local routing

.10(10), /I Input (tie to MUXF7LO out)
11(11), /I Input (tie to MUXF7LO out)
.S(S) /I Input select to MUX

);

/I End of MUXF8_ L _inst instantiation

=3 =3

& il 1E
Spartan-3 Y= 3L —i a3y FPGA = —H— HAK
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& XILINXs

OBUF

Z1)25 47 : Output Buffer

OBUF

Do

X9445

ME

ZOT WAy TV ACNIEMIRH )Ny 77— T MIAAT —NIe b (FIZERBISILD) FPGA T /84 A B~
DO NG FEBEN T 272D HLET, T A DT X TOH )R —RMZ OBUF, OBUFT, OBUFDS, OBUFTDS
DOWT NN EERTOLENRHYET,

IO AU MNINESEIE AN D BEL . T 7 o135 5oREER A2 MG L ET, /0 7ry2 (10B)
WIZHVET, 1) (O) 1L, OPAD F7-1% IOPAD 2SN ET, ZOT LA RNTIX, LVITL B H S,
DRIVE #ill#J& SLOW F721% FAST #l#) % L CEBREhE L& AL — L —hE®IRCTEXEJ, 7 74/LhTiL, DRIVE
X 12mA, Z/L— L — R SLOW ITRESH TWET,

R—bDEREA

R—r% 73 [ L} M RE

0 7 1 e B H TR — M E S D OBUF O Hi )

I A 1 OBUF ®AJ), MAR— BB T 50y 71Tt
FHFALDANFE

AVAB v T—ay 7T

s He4%

CORE Generator™ B L O\ 4 —FK A ]

~7udYR—h A
AR R

B T—5E | fE T4 &t A

IOSTANDARD | 307751 7 =2y —es M | "DEFAULT” TLACMT /0 B 2B HTET,
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EIE: THAY ILAVE & XILINXs
VHDL 2k (A REV T—3Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library  UNISIM;

use UNISIM.vcomponents.all;

--  OBUF: Single-ended Output  Buffer
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
OBUF_inst OBUF
generic  map (
DRIVE => 12,
IOSTANDARD=> "DEFAULT",
SLEW=> "SLOW")
port map (
O = 0O, -- Buffer output (connect directly to top-level port)
I =>1 -- Buffer input
)
-- End of OBUF_inst instantiation
H =2 ~ >, > ~
Verilog i1t ([ RE2 L T—23Y)
/I OBUF: Single-ended Output  Buffer
I Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
OBUF #(
.DRIVE(12), /I Specify the output drive strength
OSTANDARD("DEFAULT"), /I Specify the output 1/O standard
SLEW("SLOW") /I Specify the output slew rate
) OBUF_inst (
.0(0), /I Buffer output (connect directly to top-level port)
() /I Buffer input
)
/I End of OBUF_inst instantiation

5 1
Spartan-3 Y= Rl —3v 32 FPGA &t —H— HAK
Spartan-3 FPGA 7731 & —X 3 —}

Spartan-3 547 35') HA4K (HDL )

130 http://japan.xilinx.com

UG607 (v14.1) 2012 4£ 4 B 24 H


http://japan.xilinx.com/support/documentation/spartan-3_user_guides.htm
http://japan.xilinx.com/support/documentation/spartan-3_data_sheets.htm

& XILINXs FEIE: THAY ILAVE

OBUFDS

71)S5 47 : Differential Signaling Output Buffer

| [¢]
H3 e
OBUFDS

X9259

ME

ZOTFHAy mL AN RBEDOZEENE 5 (1.8V CMOS) 2V R —h T 2H —~DH Ay T77—T%, NEEKE
IR EEL . Ty 7NN T HEFOBEERA MG LEST, BT 2 DOERLF— (0 BLWOB) 2
HO. ZNEDOR = E2EZNETNIAZ— | BIRTAL —T | LIERES, v AX—EAL—7 X MYNET & MYNETB
DI, FU#HIE SO DIREEZ RLET,

i B R

AR tHh

I 0] OB
0 0 1

1 1 0

ENOE L

e A 2 1 RE
O H 7 1 Diffp H /] (Fx EALAR —MIE $28257)
OB 7 1 Diffn H 77 (B BALAR — M E 82 8H0)
I AT 1 Ny T 7—DANT]
FHALDANT K
A VAR gy Heds
A NG|
CORE Generator™ B L O\ 4 —FK ]
ERATEGEM
B T | 1B TIHIE & BA
IOSTANDARD SCEFF F—L = B “DEFAULT” TL AT /0 Bk EEV Y TES,
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EIE: THAY ILAVE & XILINXs
VHDL 2k (A REV T—3Y)

WD 2 OO XPIFELRWVIEAIT., 28— LT T T BEE ORIV I ET

Library  UNISIM;

use UNISIM.vcomponents.all;

--  OBUFDS: Differential Output  Buffer

-- Spartan-3

-~ Xilinx HDL Libraries Guide, version 14.1

OBUFDS_inst OBUFDS

generic  map (
IOSTANDARD=> "DEFAULT")

port map (
O = 0O, --  Diff_| output (connect directly to top-level port)
OB => OB, -- Diff n  output (connect directly to top-level port)
I =>1 -- Buffer input

)

-- End of OBUFDS_inst instantiation

H =2 .S, — ~

Verilog 8k (f RAVL T —3Y)

/I OBUFDS: Differential Output  Buffer

1 Spartan-3

/I Xilinx ~ HDL Libraries Guide, version 14.1

OBUFDS#(
.IOSTANDARD("DEFAULT") /I Specify the output 1/O standard

) OBUFDS_inst (
.0(0), /I Diff_p output (connect directly to top-level port)
.OB(0B), /I Diff_n output (connect directly to top-level port)
() /I Buffer input

)

/I End of OBUFDS_inst instantiation

EER N

Spartan-3 ¥ = L —5 FPGA 1 —H%— HAK

Spartan-3 FPGA 7731 & —X 3 —}
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& XILINXs FEIE: THAY ILAVE

OBUFT

71)2F 47 : 3-State Output Buffer with Active Low Output Enable

OBUFT
T

@i

X9449

M=

ZOTFTHAY ZLACME AT O, 51 (0), 72747 Low 143 —7 0 (T) 2RO H— DRI A AT —MH )
Ny TZ7—T7, ZOTL AT, LVTTL & 23# A 41, DRIVE ifil#& SLOW F£7213 FAST #fil#) 2 L THX
BEREANL— L — "2 BIRTEXET, T 74+/LFTliL. DRIVE=12mA, A/L— L —R~Z SLOW IZERESNTWET,

T 23 Low OFE . N 77— ANENTERRIGTHHIIZESNET, T 2 High OFEIL. BB A A
V—H AR (AT ERILZ AT —M) fwifr OBUFT &, ®J5m /O ZERK T 572 FoA AT —MiHEIC T v
TNV RN EFE AT 20 ERGLGAICHERLET,

am IR IR

AR HAh

T I 0

1 X 7
A— D 5% B

R—r4£ A = M R

0 H 1 RNy Tr— ) (e AR — M BB )
: U, 1 RyZ7—DNT]

T AT 1 FoAART—h A R2—T IV AT
_\\'U- 'f/ D /-\ jj 75/%

AVAB v T—ay 7T

i e 1
CORE Generator™ B L O\ 4 —FK A
~7udFR—h R Ay
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& XILINXs

AR R 1%

Bt -—4% | {E TIAILE

2t B

7__
DRIVE A 2.4,6,8,12,16, 24 | 12

HAOBRBE AR ELET, 7 A DB
BRI L OFAI T B THRIND R
HIRVWEZ L TZS 0,

IOSTANDARD T —H— a5 R "DEFAULT”

TV AVNMZ /0 B EEIV Y TET,

SLEW sl “SLOW”, "FAST” “SLOW”

HIARTA S — DAL — L— AR ELET,
CORMEDRE R E T, T — 5 —h
EBRLTIEE,

VHDL 83k (/2 RA T —23Y)

WD 2SO LNFEELRNES L, At — L T T4 T4 B E ORIV T 3,

Library UNISIM;
use UNISIM.vcomponents.all;

--  OBUFT: Single-ended 3-state  Output Buffer
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
OBUFT _inst OBUFT
generic  map (
DRIVE => 12,
IOSTANDARD=> "DEFAULT",
SLEW=> "SLOW")

port map (
O => 0O, -- Buffer output (connect directly to top-level
| =1, --  Buffer input
T=>T -- 3-state  enable input

);

-- End of OBUFT_inst instantiation
Verilog 8k (fV RAY T —3Y)

/I OBUFT: Single-ended 3-state  Output Buffer
1 Spartan-3

/I Xilinx HDL Libraries Guide, version 14.1
OBUFT #(
.DRIVE(12), /I Specify the output drive strength

.IOSTANDARD("DEFAULT"), /I Specify the output 1/O standard
SLEW("SLOW") /I Specify the output slew rate
) OBUFT_inst (

.0(0), /I Buffer output (connect directly to top-level
(D), /I Buffer input
T(T) /I 3-state  enable input

/I End of OBUFT_inst instantiation

E=3 AR

Spartan-3 ¥ = %L —<5. FPGA @.—H%'— H AR
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& XILINXs FEIE: THAY ILAVE

OBUFTDS

71)SF 47 : 3-State Output Buffer with Differential Signaling, Active—Low Output Enable

T

]
oB

OBUFTDS

X9260

M=

ZOTYAy L AUNMI IKREBEZEIE S A2V R — T A Iy 77 —T9, OBUFIDS Tix, T %A L-~ULrd
Ao =T 2 fAERIL. — N A — | T ) — FNR AL —F | 2725 2 SO HEAR—F (O, OB) THEINE
T, wAZ—L AL —73 MYNET.P & MYNET.N O X512, RIUEHIE S5O OREELZ RLUET,

WER

ARB H A

I T 0 OB

X 1 Y4 V4

0 0 0 1

1 0 1 0
R—bDEREA

R—r4 A = HegE

© s 1 Diff p 177 (i b i — Mo BB e
OB 77 1 Diff n 77 (& EALAR — M E B #x)
[ AT 1 Ny T 7—DANT)

T AT 1 NIAAT —h A X =TIV AT]
FHAL D AN

A AR L  E—g He ol

L ]

CORE Generator™ B X O\ 4 —FK ]

~7adYR—hk A

ERAA R E M

Rt TR | fE T 24k Bie
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EIE: THAY ILAVE & XILINXs
VHDL 2k (A REV T—3Y)

WD 2 OO XPIFELRWVIEAIT., 28— LT T T BEE ORIV I ET

Library  UNISIM;

use UNISIM.vcomponents.all;

--  OBUFTDS: Differential 3-state  Output Buffer
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
OBUFTDS_inst OBUFTDS
generic  map (
IOSTANDARD=> "DEFAULT")
port map (
O = 0O, --  Diff_| output (connect directly to top-level port)
OB => OB, -- Diff n  output (connect directly to top-level port)
I => 1, -- Buffer input
T=>T -- 3-state  enable input
)i
-- End of OBUFTDS inst instantiation
H =72 ~ .S, > ~
Verilog 583 (/2 RAVT—23Y)
/I OBUFTDS: Differential 3-state  Output Buffer
I Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
OBUFTDS#(
.IOSTANDARD("DEFAULT") // Specify the output 1/O standard
) OBUFTDS_inst (
.0(0), /I Diff_p output (connect directly to top-level port)
.OB(0OB), /I Diff_n output (connect directly to top-level port)
(D), /I Buffer input
T(T) /I 3-state  enable input
)
/I End of OBUFTDS_ inst instantiation

EER A

Spartan-3 Y= Rl —3v 32 FPGA &t —H— HAK
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& XILINXs

OFDDRCPE

Z1JS5 47 : Dual Data Rate Output D Flip—Flop with Clock Enable and Asynchronous Preset

and Clear

PRE

I

D0 | OFDDRCPE | @
D1
CE|
o]
C1

CLR

X9387

ME

ZOTHAy TV ACNE, Zuy s A3 =71 (CE), EFEMZ Vb (PRE), FEFBIZVT (CLR) Bd57T 27 /v 7 —
# 1L —k(DODR) DH 1D 77 7ay T4, ZO7Vvr7ay i iy 77— 12527V 5 —X L—h
D7V 7 7ay> (FDDRCPE) 1 D THEESNTWE9, PRE 7% High T CLR 23 Low ¥4, 77 Q 1% High 127

VtEvhEnET,

CLR 73 High O34 . Q 23 Low (Y FE#LET, PRE & CLR 23 Low T CE 73 High ®#:4& . Z7av 2 (C0) 73 Low 7>
5 High 1281002 L X2 DO A DMEN 7y T 7ay Flza—RE ., Zavs (C1) 73 Low 75 High 2810 #kb2 L
X2 DI ASOER 7y 77y Fica—REfLET, OFDDRCPE @ R—% 2 M Clid, INIT BiEifFE A cEEHA,

BHEHBETDE, 207V 77y A ITIERINC IV T E ., B33 Low (2720 %9, FPGA Ti, Z'u— L Byh/
Uty (GSR) &7 774 70T 5L IR AFORELS 2L — a0 TEET, GSRDF 74V MIT 2517 High

T9 28, STARTUP_architecture > RV GSR A I DEHIA L R —F—%BINTHET 7T 47 Low IZTEET,

BER
AN H
co C1 CE DO D1 CLR PRE Q
X X X X 1 0 0
X X X X 0 1 1
X X X X 1 1 0
X X 0 X X 0 0 =i
1 X 1 DO X 0 0 DO
X T 1 X D1 0 0 D1

THAODANEE
FO2T SOESAN -

HHE R He s
CORE Generator™ B L O 4 —FK A ]
~7aDYR—k RA]
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& XILINXs

VHDL 521k (/2 RA T —23Y)

KD 2 OOILBPFAELRNG AT, a8 =L TEr T4 745 E ORNCAE T £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- OFDDRCPE:Double Data Rate Output Register with Async. Clear, Async.

-- and Clock Enable.
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1

OFDDRCPE_inst : OFDDRCPE

port map (
Q= Q, -- Data output (connect directly to top-level port)
Co => Co, -- 0 degree clock input
Cl1 => C1, -- 180 degree clock input
CE => CE, -- Clock enable input
CLR => CLR, -- Asynchronous reset input
DO => DO, -- Posedge data input
D1 => D1, -- Negedge data input
PRE => PRE -- Asynchronous preset input
)

-- End of OFDDRCPE_inst instantiation

Verilog E2ik (A2 RA T —3Y)

/I  OFDDRCPE:Double Data Rate Output Register with Async. Clear, Async.

1 and Clock Enable.
1 Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1

OFDDRCPEOFDDRCPE_inst (

.Q(Q), /I Data output (connect directly to top-level port)
.C0O(C0), /I 0 degree clock input

.C1(C1), /I 180 degree clock input

.CE(CE), /I Clock enable input

.CLR(CLR), /I Asynchronous reset input

.DO(DO0), /I Posedge data input

.D1(D1), /I Negedge data input

.PRE(PRE) /I Asynchronous preset input
/I End of OFDDRCPE_inst instantiation

B3R

Spartan-3 ¥ = %L —3 2 FPGA = —¥%#— HAK

Spartan-3 FPGA 7731 & —X 3 —}

Preset
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& XILINXs FEIE: THAY ILAVE

OFDDRRSE

71)SF 47 : Dual Data Rate Output D Flip—Flop with Synchronous Reset and Set and Clock
Enable

S
Do |OFDDRRSE [ @
D1 |
CE |
co |
C1}

A

X9386

ME

ZOT YA =L AN, FV By R), b (S), BEU/nyZ A3 —=T 1 (CE) BdHHT a7V T —4 L —
FMODR) 1D 7V 7 7ay 7 T4, ZO7Vy77uay 7t By T7y— 129727V 5T —Z 1L — D7y
7717 (FDDRRSE) 1 D TR SN TWET,

s (CO F£721% C1) 73 Low 75 High (2805 L%, AJJ R 78 High (272> TWAEH T Q 78 Low (ZU vk
v, AT R 23 Low TAJJ S 23 High 12725 TWAEH ) Q 28 High Iy EivET, R &S DOilj 5728 Low T CE
2% High O34, 7mv 7 (CO) 73 Low 2°5 High (29I DB LEEIZ DO AJJOENR Ty 7 7ay 7 ilue—REi, 7ay
7 (C1) 73 Low 235 High [0 AEX12 DI ANOER 7y 77y Ficn—RENnET,

BHEMHT DL, 20Ty T Tay T EIERMIZZY TSN, 25 Low ([2720 T, FPGA Tk, Zr— 3L v/
Uty (GSR) &7 7T 47T 58, IR ABFORELZS 32— a0 TEET, GSROF 74V MIT V547 High
T M. STARTUP_architecture 3> RV D GSR ASJDRHIA L N—2—%BINTHET 7747 Low IZTEET,

ZOTY A L AMTIEZL INIT B3 fE A TEER A,

IR R

AR H 7
co Ct CE DO D1 R S Q

1 X X X X 1 0

1 X X X X 0 1 1

1 X X X X 1 1 0

X 1 X X X 1 0 0

X 1 X X X 0 1 1

X 1 X X X 1 1 0

X X 0 X X 0 0 Ik
1 X 1 DO X 0 0 DO
X 1 1 X D1 0 0 D1
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& XILINXs

THAUDANFE

AVARBE v —gy 0l
CORE Generator™ BX U 4% —K NG
~7udHR—h A

VHDL 5838 (/2 RA S T—23Y)

WD 2 SOXNEELRNEASIT., I — LT T T B S ORI T E T,

Library  UNISIM;

use UNISIM.vcomponents.all;

-- OFDDRRSE:Double Data Rate
-- and Clock Enable.
-- Spartan-3
- Xilinx HDL Libraries

Input Register with Sync. Clear,

Guide, version 14.1

OFDDRRSE _inst :

port map (
Q => Q1 -
Co => Co, --
Cl1 => Ci1, --
CE =>
DO =>
D1 => D1, --
R => R, --
S =S --

OFDDRRSE

Data output (connect

0 degree clock input

180 degree clock input
Clock enable input
Posedge data input
Negedge data input
Synchronous  reset
Synchronous  preset

directly to top-level port)

input
input

-- End of OFDDRRSE_inst instantiation

Verilog 881k (A RAV T —3Y)

/I  OFDDRRSE:Double Data Rate
1 and Clock Enable.
1 Spartan-3
/I Xilinx HDL Libraries

Input Register with Sync. Clear,

Guide, version 14.1

OFDDRRSEOFDDRRSE_inst (
.Q(Q), /I Data output (connect
.C0O(C0), /I 0 degree clock input
.C1(C1), /I 180 degree clock input
.CE(CE), /I Clock enable input
.DO(DO), /I Posedge data input
.D1(D1), /I Negedge data input
.R(R), /I Synchronous reset
.S(S) /I Synchronous preset

directly to top-level port)

input
input

/I End of OFDDRRSE_inst instantiation

EER N

Spartan-3 Y= Rl —v 32 FPGA &t—H— AR

Spartan-3 FPGA 7731 & —X 3 —}

Sync.

Sync.
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& XILINXs FEIE: THAY ILAVE

OFDDRTCPE

71)=5 47 : Dual Data Rate D Flip—Flop with Active—Low 3-—State Output Buffer, Clock
Enable, and Asynchro—nous Preset and Clear

T

PRE
Do |OFDDRTCPE [0)
D1

CE
co
C1]

CM %9389

M=

COFPAY TUAVME, 20y A3 —T L (CE), R T Vv b, ERBZIT BB T 2TV F—F L—h
(DDR) O /1 D 7V 7 7uy 7T MHIENIA AT —h Ny 77 —TAx—T AlflSNET, o7V 77y
X, F a7 F—% L—D 7Yy F 7y (FDDRCPE) 1 ©ERFA AT —k /12357 7— (OBUFT) 1 S CHERRE
NTWET, 7V 77y O7 —4 7] (0) &, /173y 77— (OBUFT) O A IS itEd, OBUFT O
711%. OPAD F7-1% IOPAD (2 #s S L E T,

T 7T 47 Low DAF—T VAT (T) 3 Low DFE, BONAR—T W0, 7y 77y 7 Ol 11 (Q) D)
OBUFT ® O I &4, FERW 7V k (PRE) 28 High T FERIMIZUT (CLR) 23 Low ¥4 . H /1 O 1% High
WUy RENET, CLR 28 High 127258, 177 O 1% Low 12V r&HEd ., PRE & CLR 7% Low T CE 7% High
DA 717 (CO) 7 Low 75 High ICHIV DA EEIZ DO ADEN Ty 7T 7ay 7 iIcn—RE&h, Zuay 7 (Cl)
23 Low 7»5 High 18IV HEXIZ DI ANOER 7y 7 7ay 7 ice—REvET,

T 728 High (Z725&, HAOIEIANA A8 —=F X (7)) 1280 ES, suy7 A x—7 )L (CE) & T 2% Low D%EIE,
3L EE A,

BT 2L, 207y 7 7ay AFIERBNCZV T Sd, DS Low 12720 E 3, FPGA TliX, Zu— L v h/
Ut obh (GSR) 7 774712 d 5L, BIRBEAFOIRESZ S I2L —2 a9 TEEY, GSR DT 74/VMIT 7747 High
TI M. STARTUP_architecture 3> RV GSR ASJDFHIA L N—2—%BINTHET 7747 Low IZTEFET,

ZOTY AL U AMNTHL INIT B TEEE A,

WX
AR HA
Co ct CE DO D1 CLR PRE T o]
X X X X X X X 1 Z
X X X X X 1 0 0 0
X X X X X 0 1 0 1
X X X X X 1 1 0 0
X X 0 X X 0 0 0 Ikl
1 X 1 DO X 0 0 0 DO
X 1 1 X D1 0 0 0 D1
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& XILINXs

THAUDANFE

AVARBE v —gy 0l
CORE Generator™ BX U 4% —K NG
~7udHR—h A

VHDL 5838 (/2 RA S T—23Y)

WD 2 SOXNEELRNEASIT., I — LT T T B S ORI T E T,

Library  UNISIM;

use UNISIM.vcomponents.all;

-- OFDDRTCPE:Double Data Rate Output Register with Async. Clear, Async.
- and Clock Enable with 3-state.
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
OFDDRTCPE_inst : OFDDRTCPE
port map (
O => 0O, -- Data output (connect directly to top-level port)
Co => Co, -- 0 degree clock input
Cl1 => C1, -- 180 degree clock input
CE => CE, -- Clock enable input
CLR => CLR, -- Asynchronous reset input
DO => DO, -- Posedge data input
D1 => D1, -- Negedge data input
PRE => PRE, -- Asynchronous preset input
T=>T -- 3-state  enable input
)
-- End of OFDDRTCPE_inst instantiation
. =—1 -~ ~ ~
Verilog i1t ([ REF L T—23Y)
/I OFDDRTCPE:Double Data Rate Output Register with Async. Clear, Async.
1 and Clock Enable with 3-state.
1 Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1
OFDDRTCPEOFDDRTCPE_inst (
.0(0), /I Data output (connect directly to top-level port)
.CO(CO0), /I 0 degree clock input
.C1(C1), /I 180 degree clock input
.CE(CE), /I Clock enable input
.CLR(CLR), /I Asynchronous reset input
.DO(DO0), /I Posedge data input
.D1(D1), /I Negedge data input
.PRE(PRE), /I Asynchronous preset input
T(T) /I 3-state  enable input

/I End of OFDDRTCPE_inst instantiation

EER AR

Spartan-3 Y= Rl —v 32 FPGA &t—H — AR

Spartan-3 FPGA 7731 & —X 3 —}
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& XILINXs FEIE: THAY ILAVE

OFDDRTRSE

71)S5 47 : Dual Data Rate D Flip—Flop with Active—Low 3-State Output Buffer, Synchronous
Reset and Set, and Clock Enable

OFDDRTRSE | i [0)

X9388

i

28122
= |o|m|= |Oo

f

M=

ZOTHAL L AUNT, Zayy A3 —7 L (CE), Ry s R, Aty ) BHDHT 27/ 7 —4% L—h
(DDR) ®H /1 D 7V 77y THY, HINIMNTA AT —F Ny 77 —TAF—T NVllHENET, 207y 7oy
X, T aTN FT—H L —bDT7Vy 77y (FDDRRSE) b T A AT — R /173y 7 7— (OBUFT) THREARS LTV
£, 7y TayrOT7T—2H7) (0) 1%, 13y 77— (OBUFT) O A I wisvET, OBUFT @71,
OPAD F£7-1% IOPAD Ic#ifisnE4,

T 7T 47 Low DAF—T VAT (T) 8 Low DIFE ., BONAR—T N0, 7y 7 7uay7 Ol 1 (Q) D)
OBUFT ® O IZH &N ET, Zuv7 (CO £7-1% C1) 28 Low 7>5 High [TV AL X, AJ) R A High (12725 T
WABEH T Q A Low 12V REL, AT R 23 Low TAJI S 28 High (278> TWAEH ) O 23 High Iy haSvET,
R &S DO J778 Low T CE 2% High D¥ié. 7127 (CO) 23 Low 735 High ([HIV 5 LX1Z DO ATIOMENR TV 77
7 IZr—REi, Z7uv 7 (C1) 73 Low 75 High (280D A X2 DI ANDENR 7Yy 7 7ay 7 ice—REhET,

T 728 High (Z722&, HAOIEIANA A8 —=F 2 (F7) 1280 ES, suy7 A x—7 )L (CE) & T A% Low ®%EIE,
3L EE A,

BT 2L, 207y 7 7ay AFIERBNCIV 7 Sd, DS Low 12720 E 3, FPGA TliX, Zu— L v h/
Vv h (GSR) 27 7747123 5HE, BIREAFFOIRESY 21— a0 T&Ed, GSRDOTFT 74/VMIT 7T 47 High
T M. STARTUP_architecture 3> RV D GSR ASJDFHIA L N—2—%BINTHET 7747 Low IZTEFET,

ZOTFYPA T ARDA R —F T INIT B A TEERE AL

iR R

AR 5
co ct CE DO D1 R S T 0

X X X X X X X 1 Z

1 X X X X 1 0 0 0

1 X X X X 0 1 0 1

1 X X X X 1 1 0 0

X 1 X X X 1 0 0 0

X 1 X X X 0 1 0 1

X 1 X X X 1 1 0 0

X X 0 X X 0 0 0 B L
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FIE: THAY ILAVE € XILINXs
AN A

co C1 CE DO D1 R S T (0]

T X 1 DO X 0 0 DO

X ) 1 X D1 0 0 0 DI
THAODANAE

AVAB Y m—qy ]

HHE e s

CORE Generator™ L w4 —F R

~7udHFR—h R

VHDL 2k (A RET—23Y)
KD 2 ODLNIFIELENESIT, a8 — LT T4 T4 B = ORNTBE AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OFDDRTRSE:Double Data Rate Input Register with Sync. Clear, Sync.
- and Clock Enable with 3-state.
- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1
OFDDRTRSE_inst : OFDDRTRSE
port map (
O => 0O, -- Data output (connect directly to top-level port)
Co => Cao, -- 0 degree clock input
Cl => C1, -- 180 degree clock input
CE => CE, -- Clock enable input
DO => DO, -- Posedge data input
D1 => D1, -- Negedge data input
R => R, -- Synchronous reset input
S => S, -- Synchronous preset input
T=>T -- 3-state  enable input
)i
-- End of OFDDRTRSE_inst instantiation
Verilog i1t ([ REF L T—23Y)
/I OFDDRTRSE:Double Data Rate Input Register with Sync. Clear, Sync.
1 and Clock Enable with 3-state.
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
OFDDRTRSEOFDDRTRSE_inst (
.Q(Q), /I Data output (connect directly to top-level port)
.C0O(C0), /I 0 degree clock input
.C1(C1), /I 180 degree clock input
.CE(CE), /I Clock enable input
.DO(DO), /I Posedge data input
.D1(D1), /I Negedge data input
.R(R), /I Synchronous reset input
.S(9), /I Synchronous preset input
T(T) /I 3-state  enable input

/I End of OFDDRTRSE_inst instantiation

Preset

Preset
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& XILINXe FEIE: THAY ILAVE

B3 R

Spartan-3 ¥ = %L —<9 FPGA .—H%— HAK

Spartan-3 FPGA 7731 & — X —}h
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EIE: THAY ILAVE & XILINXs

PULLDOWN

Z1JSF5 47 : Resistor to GND for Input Pads, Open-Drain, and 3-State Outputs

PULLDOWN

X10690

ME

OBV A NEI, AT B BCF ROy RIZEER L, 7a—hT 5 REMEDOHL / —Fouyyr LUL% Low
WLET,

AR— D 5t 5

R—r% AR 2 e g

O 7 1 INET W) (B BALAR — MTE %)
FHALDANF &

AVAR =g ]

HE R PG

CORE Generator™ L w4 —F )

~7rdOHPR—h F

VHDL 81k (/> RAVP T —23Y)
KD 2 ODLNIFIELR NS, a8 — LTy T4 T4 B = ORNCBE AT E1,

Library  UNISIM;
use UNISIM.vcomponents.all;

PULLDOWN:I/O Buffer Weak Pull-down
Spartan-3
Xilinx HDL Libraries Guide, version 14.1

PULLDOWN_inst : PULLDOWN
port map (
0= 0 -- Pulldown output (connect directly to top-level port)

)
End of PULLDOWN_inst instantiation

Spartan-3 547 35') HA4K (HDL )
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& XILINXs

Verilog E81 (A RAV T —23Y)

/I PULLDOWN:I/O Buffer Weak Pull-down
I Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1

PULLDOWNPULLDOWN_inst (
.0(0) /I Pulldown output (connect directly to top-level port)
)
/I End of PULLDOWN_inst instantiation
2 MR R

Spartan-3 ¥ = %L —<9. FPGA @.—H%'— H AR

Spartan-3 FPGA 773 & — & —%h
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EIE: THAY ILAVE & XILINXs

PULLUP

71)25 47 : Resistor to VCC for Input PADs, Open—Drain, and 3-State Outputs

PULLUP

X10691

M=E

ZTOTYAY TV AVCMI AT FIAART =TT, I ROTAIR — b N T E 73N — A CTERE S 7 s
X|Z, 99\ High TERENL £ 3, X TORITANRN—=BF T DEEIZ,. A —T VR Ay L AVMB IR~ 7uoayy
7 L~ % High IZLE7,

R—rDERHA

R—h 4 L B taE

0 ke ! FNT w7 W (B AR — NC BB
FHALDAAF

AVAB YT =AY -

HERR P

CORE Generator™ 3 LU 4 —R A

~7adPR—h S

VHDL ik (A RET—23Y)
KD 2 ODOLNIFIELR WSS, a8 — LTy T4 T4 B = ORNTBE AT E1,

Library  UNISIM;
use UNISIM.vcomponents.all;

PULLUP: I/O Buffer Weak Pull-up
Spartan-3
Xilinx HDL Libraries Guide, version 14.1

PULLUP_inst : PULLUP
port map (
O0=>0 -~ Pullup output (connect directly to top-level port)

)
End of PULLUP_inst instantiation

Spartan-3 547 35') HA4K (HDL )
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& XILINXe EIEF: THAY TLAVE
Verilog E81 (A RAV T —23Y)
/I PULLUP: I/O Buffer Weak Pull-up
I Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1
PULLUP PULLUP_inst (
.0(0) /I Pullup output (connect directly to top-level port)
)
/I End of PULLUP_inst instantiation
EX LR
Spartan-3 ¥ = %L —<9. FPGA @.—H%'— H AR
Spartan-3 FPGA 773U 7 —# 3 —h
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EIE: THAY ILAVE & XILINXs

RAM16X1D
T 47 : 16-Deep by 1-Wide Static Dual Port Synchronous RAM

RAM16X1D
WE SPO

WCLK DPO
7> L

DPRAO |
DPRAT |
DPRA2 |

DPRA3 |

X4950

S

ZOTLACNEI 16 V=R X 1 EvhDF 27 /L AR—h SRAM T, R EZAREEELZH 2 TWET, T /LRI
FAHLTRL A (DPRA3 ~ DPRAO) EEXIALTRL Z (A3 ~ A0) D 2 FHDOTRL A R—rR3HVET, Zo 2 &
HOTRLVA R—MIFERBA T, HEHAHLTRLAZE>THAE Y OPO) ICH NI ENAENEES, EEIAR
TRV AL TEZAREITONENRESNET, A48 A1 —7 /v (WE) 28 Low DA, 74k 7y 2 (WCLK)
OB ITER I, RAM TSN TWAIZ AL ER A,

WE 7% High @54 . WCLK 2% Low 75 High [CUIW DL EEIC, T—2 AT (D) DIEN 4 BV O EZIALT KL
xr@mém_v I~ EXAFENFET, BEZAALZIELIATIC i WCLK 7% Low %>5 High (80D B REIIC, E
FIABT RV ARET =X AN OEEZESEDILENRHVET, WCLKIZT 74V TIET 7747 High T3, A~
N —ZfF AL CT 7747 Low IZTAHZEHTEET, WCLK D ARy M ESN A /X —%—1%  RAM 7
Ty NI AR ENET,

SPO I ITiE, A3 ~ A0 THESINZAEY B OENRH HENnET, DPO H/7112iX. DPRA3 ~ DPRAO TH &
ENTATY EAOERH TELET,

2B FBZALLHIL, HAHLT VA R—=FOT LRI BEINEE A,

INIT J@EafE 4 5E, RAM ZEEB L TEET, fEIZ. INIT=ABAC O X512, 16 EHTIREL TEEW, INIT
BRI TELAR WS 1T RAM 13 0 IC#T Bk E T,

i 2 R
B E R ORARICTLET,

Spartan-3 547 35') HA4K (HDL )
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& XILINXe EIEF: THAY TLAVE
AN H
WE (E—F) WCLK D SPO DPO
0 GEAHL) X X data_a data_d
1 (FEAHIL) 0 X data_a data_d
1 (FEAHIL) 1 X data_a data_d
L (FEZAR) 7 D D data_d
1 (R HL) ! X data_a data_d
dataa = A3 ~ A0 THEINZY—F
data_d = DPRA3 ~ DPRA0 CHEESINZV—F
THAVDARNEE
AVAB L E— gy Ay
CORE Generator™ 3L OV 4 H—K F )
~7adH+R—h AAf

AR R 1%

B —AH {5 T4

9

FtBA

INIT 16 % 16 £ ME T _TEn

RAM, L' 2%  LUT OYIHIEZ I8 E

VHDL 521 (/2 RA T —23Y)

WD 2 ODOIXNFELZWEAIL, I — LT T 4T 4B S DI

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAM16X1D: 16 x 1 positive edge write, asynchronous
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
RAM16X1D_inst RAM16X1D
generic  map
INIT => X"0000")
port map (
DPO => DPO, -- Read-only 1-bit data output for DPRA
SPO => SPO, -- R/W 1-bit data output for AO-A3
A0 => A0, --  R/W address|[0] input  bit
Al => A1, --  R/W address[1] input  bit
A2 => A2, --  R/W address|[2] input  bit
A3 => A3, --  R/W ddress[3] input  bit
D => D, --  Write 1-bit data input
DPRAO => DPRAO, -- Read-only address[0] input  bit
DPRA1 => DPRA1, -- Read-only address[1] input  bit
DPRA2 => DPRA2, -- Read-only address[2] input  bit
DPRA3 => DPRA3, -- Read-only address[3] input  bit
WCLK=> WCLK, -- Write clock input
WE => WE -~ Write enable input
)
-- End of RAM16X1D_inst instantiation

read dual-port

(ZREVATIT £,

distributed RAM

Spartan-3 547 5!) 54K (HDL F)
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& XILINXs

Verilog 881k (A RAV T —3Y)

/I RAM16X1D: 16 x 1 positive edge write, asynchronous read dual-port
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

RAM16X1D#(
.INIT(16’h0000) /I Initial contents of RAM
) RAM16X1D_inst (

.DPO(DPO), /I Read-only 1-bit data output for DPRA
.SPO(SPO), /' Rw/ 1-bit data output for AO-A3
.AO(A0), /I Rw/ address[0] input  bit

A1(Al), /I Rw/ address[1] input  bit

A2(A2), /I Rw/ address[2] input  bit

\A3(A3), /I Rw/ address[3] input  bit

.D(D), /I Write 1-bit data input

.DPRAO(DPRAO), /I Read address[0] input  bit
.DPRA1(DPRA1), /I Read address[1] input  bit
.DPRA2(DPRA2), /I Read address[2] input  bit
.DPRA3(DPRA3), /| Read address[3] input  bit
WCLK(WCLK), /I Write clock input
.WE(WE) /I Write enable input

/I End of RAM16X1D_inst instantiation

B3 R

Spartan-3 ¥ = %L —3 2 FPGA = —¥%#— HAK

Spartan-3 FPGA 7731 & —X 3 —}
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& XILINXs FEIE: THAY ILAVE

RAM16X1D_1
J1)25 47 : 16-Deep by 1-Wide Static Dual Port Synchronous RAM with Negative-Edge Clock

WE | RAMI6XID_1 | gpo
DPO

X8419

M=

ZOITVAUNE, 7av I DR T 4T Ty TEIMETS 16 U—R X 1 EvhOT 27 /L iR—k SRAM T, [FIHIEXA
BEEREZ R 2 CWET, T/ AIIL, HEAH LT R A (DPRA3 ~ DPRAQ) L EXIALTRL A (A3 ~ A0) DI L
72 FEEEDOTRLA R—IRHVET, 20 2 FHEOT LA RA—NMIFERM T, FLHLTRLAZE>TH Y
> (DPO) ICH IHENAEN R ESH, EEIALTRL AL TEEALEITOMNEN R ESNET,

FSAM AR —T L (WE) 28 Low Dt TA~ 7y 7 (WCLK) OB TR I, RAM ITHHE N CTOAEIZZELL
FH A, WE 2 High ®D5E . WCLK 23 High 705 Low [ZHINFRDDHEXIZ, 4 B D EZALT R ATERIRINT
WHT—RIZT —Z A ) D) OfEREZAENET, EZIALEZIELIATIICIE, WCLK 23 High 2°5 Low IZY)0 &b
DHNC, EBEIARLTRLVALT —Z AN OIEEZESELLERHVET, WCLK LT 74V N TIET 27747 Low T
TR, A= —%FHLCT 7747 High IcT25Z,HTEET, WCLK DA TRy M ESINTA /R —2 —
1. RAM 7 ey 7 NIZHAIAENE T,

INIT J@HEEfE 4 AL, a0 74X 2 —3arFI2 RAMI6X1D 1 0L cx 4,

SPO I 31ZiE, A3 ~ A0 THESINZAEY B OENH &N ET, DPO H7112iX. DPRA3 ~ DPRAO THE
XNTFAEY BADOENIEDENET,

AT BXAALLEIT, SEAHLTRUVA R —FOT RV RIZIFEEINERE A,

i I R
BIREZR OB RITRLUET,
AN H A
WE (E—F) WCLK D SPO DPO
0 A HL) X X data_a data_d
1 (A HL) 0 X data_a data_d
1 (FEA L) 1 X data_a data_d
1 (FEZIAH) ! D D data_d
1 (FEA L) T X data_a data_d

dataa = A3 ~ A0 THREIN/=U—K

data_d = DPRA3 ~ DPRA0 TR ESN -V —F

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

AR— D 5t 5

R—k4 AR B HHE

DPO 77 1 MAHLEM 1y 7 =21
SPO 7 1 FAHL/EEAR 1 v T—FH T
A0 AT] 1 FEA L/ E XA Z address[0] A 77
Al A7 1 FEA L/ EZIA S address[1] A )
A2 NTJ 1 AL/ EFEIA S address[2] AT
A3 ANTJ 1 FtA L/ FHEIA A address[3] ATy
D AT 1 HXAL L EYN T—H AN
DPRAO AT 1 FeAH UEL A address[0] AF)
DPRA1 AN 1 A HUE A address[1] AT
DPRA2 AT 1 FtAHUE A address[2] AT
DPRA3 AT 1 Ft A H UEE ] address[3] A7)
WCLK AT 1 EBEXIABITYI NS

WE AT 1 FEIABAX—T VAT

THAVDANFE

A AB T = ay W
HEFR He e
CORE Generator™ B L O ¥ —FK A ]
~7udHR—h )

AR E
B T—4E 1B TIAIE B
INIT 16 1% 16 'y M# T RTEr RAM OB Z 18 E

VHDL 81k (/> RAVP T —23Y)
KD 2 ODOLNIFIELR NS, a8 — LTy T4 T4 B = ORNCBE AT E1,

Library ~ UNISIM;
use UNISIM.vcomponents.all;

RAM16X1D_1: 16 x 1 negative edge write, asynchronous read dual-port distributed RAM
Spartan-3
Xilinx HDL Libraries Guide, version 14.1

RAM16X1D_1_inst : RAM16X1D_1
generic  map (
INIT => X"0000")

port map (
DPO => DPO, -- Read-only 1-bit data output for DPRA
SPO => SPO, -- R/W 1-bit data output for AO-A3
A0 => A0, --  R/W address|[0] input  bit
Al => A1, --  R/W address[1] input  bit

Spartan-3 547 35') HA4K (HDL )
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& XILINXe EI3E: THAY ILAVE
A2 => A2, --  R/W address|[2] input  bit
A3 => A3, --  R/W ddress[3] input  bit
D => D, --  Write 1-bit data input
DPRAO => DPRAO, -- Read-only address[0] input  bit
DPRA1 => DPRA1, -- Read-only address[1] input  bit
DPRA2 => DPRA2, -- Read-only address[2] input  bit
DPRA3 => DPRA3, -- Read-only address[3] input  bit
WCLK=> WCLK, -- Write clock input
WE=> WE --  Write enable input

)

-- End of RAM16X1D_1_inst instantiation

Verilog i (fV RAVL T —3Y)

/I RAM16X1D_1: 16 x 1 negative edge write, asynchronous read dual-port distributed RAM

1 Spartan-3

Il Xilinx HDL Libraries Guide, version 14.1

RAM16X1D_1 #(
.INIT(16’h0000) /I Initial contents of RAM

) RAM16X1D_1_ inst (
.DPO(DPO), /I Read-only 1-bit data output
.SPO(SPO), /I Rw/ 1-bit data output
.AO(A0), /I Rw/ address[0] input  bit
A1(Al), /I Rw/ address[1] input  bit
A2(A2), /I Rw/ address[2] input  bit
\A3(A3), /I Rw/ address[3] input  bit
.D(D), /I Write 1-bit data input
.DPRAO(DPRAOQ), // Read-only address[0] input  bit
.DPRAL(DPRA1), /I Read-only address[1] input  bit
.DPRA2(DPRA2), /I Read-only address[2] input  bit
.DPRA3(DPRA3), /I Read-only address[3] input  bit
.WCLK(WCLK), /I Write clock input
WE(WE) /I Write enable input

)

/I End of RAM16X1D_1_inst instantiation

= =

& MR 1E
Spartan-3 ¥ = %L —<5. FPGA @.—H%— H AR
Spartan-3 FPGA 773V 7 —# v —h
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EIE: THAY ILAVE & XILINXs

RAM16X1S
J1)=F 47 : 16-Deep by 1-Wide Static Synchronous RAM

RAM16X1S
W | o

D
WCLK |
A0 |
Al |
A2

A3

X4942

M=

ZOTLACMNI 16 V—R X 1 Evhd SRAM T, [A#EZIAAEELH L TWET, 148 A3 —7 /L (WE) 23 Low
DA A 7uyZ7 (WCLK) OERBIT BRI, RAM IS TOAEIZTELLER A, WE 25 High IZ7256&,
WCLK % Low 25 High (20 EHBEXIZ, 7 —H% AJ) (D) DIED 4 € FDOTRLA (A3 ~ A0) TEIRSNZT—
RizEZEXAENET, WCLKIZTF 74V TIE 727747 High T, Ao X—Z—ZFHALTT 7747 Low 1275
ZEHTEET, WCLK DA S Ry MBI ESNIzA v 3 —Z—1X, RAM 7 a2y 7 NICHAIAENF T,

HAE Y (0) ICH ENDMHEIE, TRV A BV THRESIVE RAM NOALE IS CWDIE T, INIT @2
A+5L, ar74Xal—arFC RAMIGXIS 81k caEd,

am IR &

AA H
WE (E—F) WCLK D o]

0 (FEAHL) X X =y
1 (FEAHL) 0 X F—n
1 GEA L) 1 X =y
1 (FEZIAH) T D D

1 @A HL) ! X S
T —H& = A3 ~ A0 THREINZV—FK

THAODANAE

AVAZ =gy 7T

i i

CORE Generator™ LW 4 —F R

~ 7D E—N N

FRARELREM

B T—45E ] TIAIE B7L:L]
INIT 16 %L 16 & M TRTER RAM D @I 2 5 1E

Spartan-3 547 35') HA4K (HDL )
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& XILINXs

VHDL 521k (/2 RA T —23Y)

KD 2 DDOINPFELRNERIL, 28— L T2 T T4 EE QAN £,

Library  UNISIM;

use UNISIM.vcomponents.all;

-- RAM16X1S: 16 x 1 posedge write distributed

-- Spartan-3

(LUT) RAM

-~ Xilinx HDL Libraries Guide, version 14.1

RAM16X1S_inst RAM16X1S

generic  map (
INIT => X"0000")

port map (
O => 0, --  RAM output
A0 => A0, --  RAM address[0] input
Al => A1, --  RAM address[1] input
A2 => A2, --  RAMaddress|[2] input
A3 => A3, --  RAMaddress[3] input
D => D, -- RAMdata input

WCLK=> WCLK, -- Write clock input
WE=> WE -- Write enable input

-- End of RAM16X1S inst instantiation

Verilog E81 (A RA T—23Y)

/I RAM16X1S: 16 x 1 posedge write distributed (LUT) RAM
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
RAM16X1S #(
.INIT(16’h0000) /I Initial contents of RAM

) RAM16X1S_inst (

.0(0), /I RAM output

.AO(A0), /I RAM address[0] input
A1(Al), /I RAM address[1] input
A2(A2), /I RAM address[2] input
.A3(A3), /I RAM address|[3] input
.D(D), /I RAMdata input
WCLK(WCLK), // Write clock input
WE(WE) /I Write enable input

/I End of RAM16X1S_inst instantiation

FFE R

Spartan-3 ¥ = %L —5. FPGA @.—H%— H AR

Spartan-3 FPGA 773V & —X& < —}h
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& XILINXs

J1)257 47 : 16-Deep by 1-Wide Static Synchronous RAM with Negative—Edge Clock

RAM16X1S_1
M=

OV ALNIZaY DN TRV D TEIETS 16 V—R X 1 R SRAM T, R EXALMEELRH 2 T
WET, FAh A F =TV (WE) 28 Low DA Ak 7y 2 (WCLK) OEB LTSI, RAM TSN TV DHIE
IZZEbLEE A, WE 28 High @34 WCLK 23 High 75 Low IZHI0 b S EEIC, T—F AT (D) DEN 4 £ v b
DT RV A (A3 ~ AQ) TEIRSNIZV —RIZEZAENE T, EZIAALZIELIATIIZIE, WCLK 23 High 225 Low (2
I EDDENC, BEBXIART RV ALT =X AT OEEZESELLENHVET, WCLK (T 74NV RTIET 77+
7 Low THWB, Ao NN—Z—%FHLTT 2547 High [2TH52LETEFET, WCLK DA Ry M EESNT-A

N—H—1%, RAM 7y NI A TN E T,

HAE Y (0O) ITH I ENAEIX. TRV R B THRESILZ RAM NOALE IR ISV TOAE T,
INIT J@tEEEA T8, v 74X 2l —arPICZO L A ML TXET,

AmIE R

AN H A
WE (E—F) WCLK D o]

0 (FEAHL) X X T—H
1 (FEAHL) 0 X T—x
1 (FEAHL) 1 X VA d
1 (FEXIAH) l D D

1 (A L) ) X T—4
T —H& =A3 ~ A0 THREXNZV—FK

FHALDANF®
AVABE v —g -
HE R HELE
CORE Generator™ }3 L7 44 —FK NGl
~7adPR—k P
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& XILINXe EIEF: THAY TLAVE
L~ 3
FERATRELEN
B T—HE e TI#4ILE B
INIT 16 % 16 £ M# RS NGl RAM DO HJHMEZ F5E
— », ~ ~
VHDL ik (1 REVIT—23Y)
WD 2 DOOXNFELRVE AL, 28— LT TATAEE ORI £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- RAM16X1S_1: 16 x 1 negedge write distributed
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1
RAM16X1S_1_inst RAM16X1S_1
generic  map (
INIT => X"0000")
port map (
O => 0, --  RAM output
A0 => A0, --  RAM address|[0] input
Al => A1, --  RAMaddress[1] input
A2 => A2, --  RAM address|[2] input
A3 => A3, --  RAMaddress[3] input
D => D, -- RAMdata input
WCLK=> WCLK, -- Write clock input
WE=> WE -- Write enable input
)
-- End of RAM16X1S_1 inst instantiation
Verilog 881k (A RAV T —3Y)
/I RAM16X1S_1: 16 x 1 negedge write distributed RAM
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
RAM16X1S_1 #(
.INIT(16’h0000) /I Initial contents of RAM
) RAM16X1S 1 inst (
.0(0), /I RAM output
.A0(A0), /I RAM address|[0] input
A1(Al), /I RAM address[1] input
A2(A2), /I RAM address|[2] input
.A3(A3), /I RAM address|[3] input
.D(D), /I RAMdata input
.WCLK(WCLK), /I Write clock input
.WE(WE) /I Write enable input
)
/I End of RAM16X1S_ 1 inst instantiation
= =3
5 H 1F #R
Spartan-3 ¥ =L — 3y FPGA o —#— H AR
Spartan-3 FPGA 773U 7 —# ¥ —h
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EIE: THAY ILAVE & XILINXs

RAM16X2S
Z1)2F 47 : 16-Deep by 2-Wide Static Synchronous RAM

RAM16X2S
WE 00

Do o1

D1 |
WCLK |
A0 |
A1
A2

A3

X4944

M=

ZOTLACMNE 16 T—R X 2 B RO SRAM T, [A#IEZAAKELZH L TWET, 7148 A3 —7 /L (WE) 23 Low
DA 74 7uayZ (WCLK) OEBITEFE I, RAM TSN TOAEIFI AL ¥ A, WE 28 High D54
WCLK 28 Low 75 High i8I0 b AEXI12, AJ) (D1 ~ D0) DA 4 ERDTRLZ (A3 ~ A0) TEIRSNIZT—R
ICEERAENET, EXIALEZIELLATIZIE. WCLK 23 Low 235 High (20D A REIIC, EEAALTRLAET —& A
Tl EZESELLERHYET, WCLK 135 74 /LN TIET 7747 High TTN, Ao —F—%FHL T 7T+
7 Low IZTAHZEHLTEET, WCLK DA SJ Ry MIBBESNTZA L 3 —4%—Z, RAM 7y Z NI A IAENE T,

HAE (01 ~ 00) I HENAEIL. TRV R B TR ES N RAM WO B IZHENEN TWAIETT,

INIT xx J@&MEZfE 3 5E . RAM O#IHIEZ R E CTEE 9, INIT00 1ZH 77 (00) IZkHE35 RAM Ok .
INIT 01 (ZH 77 (O IZHRHIGT DAL LET, 72E21E. RAMI6X2S A AX > A%, INIT 00 3L OV INIT_01
WZENZFN 4 o 16 EEEZFEEL TOEELEd, RAMI6XSS A2 AZ AL, INIT_00 ~ INIT_07 @ 8 {HD &
PEIZENEN 4 HO 16 EEEEFE L THIHEL£3, RAM6B4AX2S A2 AZ 2 A%, INIT_00 BL O INIT.01 (2% 4
Ziv 16 fHO 16 EHEA R EL TOMHELET,

Virtex—4 7 XA RS TIE, 2O L AV RO EA BE#EEETAZLITI TEEY A,

MR

AA H

WE (£—F) WCLK D1 ~ DO 01 ~ 00
0 (L) X X e

1 (L) 0 X P

1 GRAHL) 1 X ey

1 (FEZAR) 7 D1 ~ DO D1 ~ DO
1 (A L) l X T—4

T —4=A3 ~ A0 THREINT—F

Spartan-3 547 35') HA4K (HDL )
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& XILINXs

THAVDANFE
A RB T ay -
HEFR Hedw
CORE Generator™ B L O ¥ —FK Nl
~7aDYR— ]

AR R 1%

B F—AE & FI4ILE

A

INIT_00 ~ INIT_01 16 % 16 B ME T RTPu

RAM DO W HE A +8 &

VHDL 83k (/2 RA T —23Y)

RD 2 OOIXBPFELLRWE AL, a8 =L T T AT A EHF OANTE AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM16X2S: 16 x 2 posedge write distributed (LUT) RAM
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

RAM16X2S_inst : RAM16X2S
generic  map (

INIT_00 => X"0000", -- INIT for bit O of RAM
INIT_01 => X"0000") -- INIT for bit 1 of RAM
port map (

00 => 00, -- RAMdata[0] output

01 => 01, -- RAMdata[l] output

A0 => A0, --  RAM address|[0] input

Al => A1, --  RAMaddress[1] input

A2 => A2, --  RAMaddress|2] input

A3 => A3, --  RAMaddress[3] input

DO => DO, -- RAMdata[0] input

D1 => D1, -- RAMdata[l] input

WCLK=> WCLK, -- Write clock input

WE=> WE -- Write enable input

-- End of RAM16X2S_inst instantiation

Verilog i1t (f > REF L T—23Y)

/I RAM16X2S: 16 x 2 posedge write distributed (LUT) RAM
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

RAM16X2S #(

.INIT_00(16’h0000), /I Initial contents of bhit 0 of RAM

.INIT_01(16’h0000) /I Initial contents of bit 1 of RAM
) RAM16X2S inst (

.00(00), /I RAMdata[0] output

.01(01), /I RAMdata[l] output

.AO(AO0), /I RAM address[0] input

A1(AL), /I RAM address|[1] input

A2(A2), /I RAM address|[2] input

.A3(A3), /I RAM address|[3] input

.DO(DO), /I RAMdata[0] input

.D1(D1), /I RAMdata[l] input

WCLK(WCLK), /I Write clock input

Spartan-3 547 5!) 54K (HDL F)

UG607 (v14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com
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EIE: THAY ILAVE & XILINXs

.WE(WE) /I Write enable input
/I End of RAM16X2S_inst instantiation

E=R AR

Spartan-3 ¥ = %L —<5. FPGA .—H%'— H AR

Spartan—3 FPGA 7731 5 —4&3 —h
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& XILINXs FEIE: THAY ILAVE

RAM32X1S
J1)2F 47 : 32-Deep by 1-Wide Static Synchronous RAM

RAM32X1S
WE 0]

X4943

M=

ZOTHA ZUAVME 32 V—K X 1 B b SRAM T, FIESALZEELZM A TWET, T48 A3 —7 L (WE)
25 Low DA, Ik 7ay 7 (WCLK) OEBITEH S, RAM [T MS N TWAIEITZ L £ A, WE 28 High 12
725HE, WCLK 28 Low 735 High (28I DHEXIZ, 7 —H AT) (D) DEN 5 EvROTRL A (A4 ~ A0) TIiRX
Nz —RiIZESAENET, EEFIAARZIELATIICIE, WCLK 23 Low 25 High IO D ARIIZ, EEIAALTR
LVAEF —Z AN DOEE L ESEHLMLENHVET, WCLK IZFT 74V TIET 7T 47 High TT2, Ao 8—F—%
ERLTT 7747 Low 12T 52EHTEET, WCLK DA Ry MIELESNIZA L N —%—[F, RAM 7 avZHNIiZ
MAGAENET,

HAE s (0) I HENAEIL. TRUA B THRIESNTZ RAM WO EIZRANSIL TWAE T, INIT @821
HAT5E, a7 4F 2 — a2 RAM32X1S Z¥IH{bc&aEd,

MR

AA H A
WE (E—R) WCLK D o}

0 (FEAHiIL) X X Py
1 (FEA L) 0 X F ey
1 (FBEAHL) 1 X =
1 (FEZIAH) 7 D D

1 (FEa L) ! X T4
THAODAREE

AVAZ =gy Al

HeFa 0

CORE Generator™ 3L U\ 4% —K Nl

~ /DY AR—k Ay
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EIE: THAY ILAVE & XILINXs

AR
E i 2L ] TIAIL | FREA
INIT 16 32 £ Mif FATER | RAM OB A E

VHDL £k (/2 RA T —S3Y)
WD 2 DODLBFIELRNES T, a— LTy T4 T4 B S ORNAE T ET,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1

RAM32X1S inst : RAM32X1S
generic  map (
INIT => X"00000000")

port map (
O => 0, --  RAM output
A0 => A0, --  RAM address|[0] input
Al => A1, -- RAMaddress[1] input
A2 => A2, --  RAMaddress|[2] input
A3 => A3, --  RAM address[3] input
A4 => A4, --  RAMaddress[4] input
D => D, -- RAMdata input
WCLK=> WCLK, -- Write clock input
WE=> WE -- Write enable input

-- End of RAM32X1S_inst instantiation
Verilog 58k (A RA L T —3Y)

/I RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
1 Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1

RAM32X1S #(
.INIT(32’'h00000000) /I Initial contents of RAM
) RAM32X1S inst (
.0(0), /I RAM output
.A0(A0), /I RAM address[0] input
A1(Al), /I RAM address[1] input
A2(A2), /I RAM address|[2] input
A3(A3), /I RAM address|[3] input
A4(A4), /I RAM address[4] input
.D(D), /I RAMdata input
WCLK(WCLK), // Write clock input
\WE(WE) /I Write enable input

/I End of RAM32X1S_inst instantiation

EER N

Spartan-3 Y= Rl —3v 32 FPGA &—H— HJ AR

Spartan-3 FPGA 7731 & —X 3 —}

Spartan-3 547 35') HA4K (HDL )
164 http://japan.xilinx.com UG607 (v14.1) 2012 &£ 4 A 24 H



http://japan.xilinx.com/support/documentation/spartan-3_user_guides.htm
http://japan.xilinx.com/support/documentation/spartan-3_data_sheets.htm

& XILINXs FEIE: THAY ILAVE

RAM32X1S_1
J1)257 47 : 32-Deep by 1-Wide Static Synchronous RAM with Negative—Edge Clock

WE | RAM3XIS 1| q

> > >
F2[°]

X8417

M=

ZOTHA TUAVME 32 U—FK X 1 B b SRAM T, FIESAZEELZM A TWET, T48 A 3x—7 L (WE)
2 Low DA, FAk 7ay 7 (WCLK) OEBITER S, RAM I MS I TWAIEITZ L £ A, WE 28 High 12
725HE, WCLK 23 High 7°5 Low ([Z8IW DA EXIZ, 7 —H AT) (D) DEN 5 B RO TRL A (A4 ~ A0) TiERX
NV —RIZESGAENET, EXIAALEZIELATIIZIE, WCLK 238 High 75 Low (ZYIDE D DRI, BEXIALTR
LAET —H AN DR ESELVLERHVET, WCLK XT 74V TIEXT 7T 47 Low TTN, Ao _"—F—%
fERLCT 27747 High lZT5Z¢HTEET, WCLK O AN Ry MIEESILIZA /3 —4—d, RAM 7 ey 7N
MAIAENET,

HAE s (O) I ENAEIL. TRUA B THRIESNTZ RAM WO EIZRANSIL CTWAE T, INIT @21
M4 2L, a7 4F 2 —3 302 RAM32X1S 1 #91#l{b T&x £,

i IR R

AR 5
WE (E—F) WCLK D o]

0 (FAHL) X X T—H
1 (FEAHL) 0 X Ve d
1 (FEAHL) 1 X T —H
1 (FEZIAH) l D D

1 (FEAHL) i X VAt

F—H%=A4~ A0 THEENZU—F

FHALDANF K

AVAB =y p
HERR Hedw
CORE Generator™ LN % —R [
~7adYR—h R
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EIE: THAY ILAVE & XILINXs

AR
JE 247 [} TI4IE 5t 83
INIT 16 i 32 £ Ml 0 RAM o 511 2 § 7

VHDL ik (/2 RAVO T —2 7))
WD 2 SOXLBGFEELENEASIT, 2 — LTy T4 T4 B2 ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X1S_1: 32 x 1 negedge write distributed (LUT) RAM
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1

RAM32X1S 1 inst : RAM32X1S_ 1
generic  map (
INIT => X"00000000")

port map (
O => 0, --  RAM output
A0 => A0, --  RAM address|[0] input
Al => A1, --  RAMaddress[1] input
A2 => A2, --  RAMaddress|2] input
A3 => A3, --  RAMaddress[3] input
A4 => A4, --  RAM address[4] input
D => D, -- RAMdata input
WCLK=> WCLK, -- Write clock input
WE=> WE --  Write enable input

-- End of RAM32X1S_1 inst instantiation
Verilog B8 (A RAV T —23Y)

/I RAM32X1S_1: 32 x 1 negedge write distributed (LUT) RAM
I Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1

RAM32X1S_1 #(

.INIT(32’h00000000) /I Initial contents of RAM
JRAM32X1S_1 _inst (
.0(0), /I RAM output
.AO(AO0), /I RAM address[0] input
A1(Al), /I RAM address|[1] input
A2(A2), /I RAM address[2] input
.A3(A3), /I RAM address|[3] input
A4(A4), /I RAM address[4] input
.D(D), /I RAMdata input
.WCLK(WCLK), // Write clock input
.WE(WE) /I Write enable input

/I End of RAM32X1S 1 inst instantiation

s HIEEHR

Spartan-3 Y= Rl — 3 FPGA = —H— HAK

Spartan—-3 FPGA 773V & —&3 —Fk
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& XILINXs

T1)2F 47 : 32-Deep by 2-Wide Static Synchronous RAM

RAM32X2S
RAM32X2S

WE_ o0

Do | o1

o o1
WOLK
A0 |
Al |
A2
A3
AL

X4947
M=

ZOTHA TLUAVME 32 U—K X 2 B b SRAM T, A ESALZEELZMZ THOET, T4 A F—7 /L (WE)
28 Low DA, FA4F 7aw7 (WCLK) DEBITEE S, RAM TSN TWAMEIZZEL L £8 A, WE 73 High (2
72%5&. WCLK 23 Low 2>5 High 1280 HEEIZ, AT (D1 ~ D0) DfEA 5 E RO T RL A (A4 ~ A0) TEIREN
72U —RIZEIAENET, EXALZIELITICIL, WCLK 23 Low 7235 High IZHIV b AR, EXALTRL AL
F—Z ANSTOEE L ESEHVLENHYET, WCLK 1T 74V TIE T 2747 High TT, Ao "—Z—%fFEHL
T 7747 Low 12T HZEHTEET, WCLK DA S Ry MIBLESNIZAL 7 3—F—(, RAM 7' 0y 7 NI A £
NET, HAEL (01 ~ 00) IZH ASHNAMEIT. TRV A BV THEEINT RAM NOM B IS TOAETT,

INIT_00 3L TN INIT_01 @M% {# L T RAM32X2S O HEA s E TxF1,

mIER

AN H A
WE (£—F) WCLK D 00 ~ 01
0 (FAHL) X X =y

1 (FEAHL) 0 X S

1 (FEAHL) 1 X F

1 (FEZXRAH) 7 D1 ~ DO D1 ~ DO
1 GEAHL) ! X =y
T —% =A4~ A0 THEINLT—F

THAODANEE

AVAR =g ]

HE 7 i

CORE Generator™ L w4 —FK )

~7rdOHPR—h F
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& XILINXs

AR R 1%

B 24T fi& TIAILE 5 BA
INIT_00 16 #% 32 B ME T _TERm RAM OBk 0 DHIHIE A5 &
INIT_01 16 KL 32 By Ml R NG RAM OE vk 1 OFIHEEIEE
VHDL EEit (A REAV T —3Y)
WD 2 ODLNFEELRNWEAIE, A — LT T4 T4 B S ORI HT £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X2S: 32 x 2 posedge write

- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
RAM32X2S_inst RAM32X2S
generic  map (

INIT_00 => X"00000000", -- INIT for bit O of

INIT_01 => X"00000000") -- INIT for bit 1 of
port map (

00 => 00, -- RAMdata[0] output

01 => 01, -- RAMdata[l] output

A0 => A0, --  RAM address|[0] input

Al => A1, --  RAM address[1] input

A2 => A2, --  RAMaddress|[2] input

A3 => A3, --  RAM address[3] input

A4 => A4, --  RAM address[4] input

DO => DO, -- RAMdata[0] input

D1 => D1, -- RAMdata[l] input

WCLK=> WCLK, -- Write clock input

WE=> WE --  Write enable input

-- End of RAM32X2S inst instantiation

Verilog E81 (A RAV T —23Y)

/I RAM32X2S: 32 x 2 posedge write distributed
1 Spartan-3
Il Xilinx HDL Libraries Guide, version 14.1
RAM32X2S #(

.INIT_00(32’h00000000), /Il INIT for bit O of RAM

.INIT_01(32’h00000000) /I INIT for bit 1 of RAM
) RAMB32X2S_inst (

.00(00), /I RAMdata[0] output

.01(01), /I RAMdata[l]  output

.AO(AO0), /I RAM address[0] input

A1(Al), /I RAM address[1] input

A2(A2), /I RAM address[2] input

.A3(A3), /I RAM address|[3] input

A4(A4), /I RAM address[4] input

.DO(DO), /I RAMdata[0] input

.D1(D1), /I RAMdata[l] input

WCLK(WCLK), // Write clock input

.WE(WE) /I Write enable input

/I End of RAM32X2S_inst instantiation

distributed
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& XILINXe FEIE: THAY ILAVE

s HIE R
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EIE: THAY ILAVE & XILINXs

RAM64X1S
125747 : 64-Deep by 1-Wide Static Synchronous RAM

RAM64x1S

o[

0]

=
[9)
Q
=

>
o

EE[E[R %]
(S0 R ROV S I

X9265

ME

ZOTHAY T AT 64 U—R X 1 Ewvh® SRAM T, R ESALEIELZHZTHOET, FA48 132 —7 /1 (WE)
2 Low DA T4k 7y (WCLK) OERBIT BRI, RAM IS TOAEIZZE/L L £ A, WE 28 High 12
725E, WCLK 728 Low 75 High (2HI0 A LEIZ, 7 —HX AT (D) DEN 6 EYROTRL A (A5 ~ A0) TR
7-U—RICESAENFE T, WCLKIXT 74V N TIET 27747 High TTB, A X=X —%fFEHLTT 7747 Low
T 528 TEET, WCLK O AN Ry MIELESN AL /3 —%—T RAM 7By NIZHAAENET,

HAOE Y (O) ICH1ENAfEIE, TRV R B THRESILEZ RAM WO B IZENSILTWAIE T,
INIT BHEAFERATIE. 274X 2 —varPiczoo L A ek exEd,

amIE R
T—FBREROwHHELITRLET,
A% H 77
WE (E—F) WCLK D 0
0 (FEAHIL) X X =y
1 (FEAHL) 0 X ey
1 (FEAHL) 1 X F
1 (FXAL) ) D D
1 (L) l X =y
F—4 = A5 ~ A0 THEINZY—F
THADANEE
AVAR =gy af
i 12
CORE Generator™ B L7 4 —K ]
< 7aDYR—k ]
ERATREGEME
&% T—5E 1E TI+IE FiBA
INIT 16 %K 64 £ M# TARTER RAM D W) EZ 5 7E
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& XILINXe EI3E: THAY ILAVE
VHDL &Rk (/2 RAVST—23Y)
RO 2 DDIPFELRNE G, a8 =L T=r T T E S ORIV 1T £
Library  UNISIM;
use UNISIM.vcomponents.all;
-- RAMG64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
RAM64X1S_inst : RAM64X1S
generic  map (
INIT => X"0000000000000000")
port map (
O = 0O, -- 1-bit data output
A0 => A0, --  Address[0] input  bit
Al => A1, --  Address[1] input  bit
A2 => A2, --  Address[2] input  bit
A3 => A3, -- Address|[3] input  bit
A4 => A4, -- Address[4] input  bit
A5 => A5, --  Address[5] input  bit
D => D, -- 1-bit data input
WCLK=> WCLK, -- Write clock input
WE=> WE -- Write enable input
)
-- End of RAMG64X1S_inst instantiation
. —" -, ~ ~
Verilog 81k (1 R T —3Y)
/I RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM

1 Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1

RAMB64X1S #(
.INIT(64’h0000000000000000) /I Initial contents of RAM

) RAM64X1S_inst (
.0(0), /I 1-bit data output
.AO(AO0), /I Address|[0] input  bit
A1(Al), /I Address[1] input  bit
A2(A2), /I Address[2] input  bit
\A3(A3), /I Address[3] input  bit
A4(A4), /I Address[4] input  bit
.A5(A5), /I Address[5] input  bit
.D(D), /I 1-bit data input
WCLK(WCLK), /I Write clock input
\WE(WE) /I Write enable input

/I End of RAM64X1S_inst instantiation

FFE R

Spartan-3 ¥ = %L —<5. FPGA @.—H%— H AR

Spartan-3 FPGA 773V & — &3 —}h
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EIE: THAY ILAVE & XILINXs

RAM64X1S_1
J1)25 47 : 64-Deep by 1-Wide Static Synchronous RAM with Negative—Edge Clock

=
m

— {RAM64x1S_1
[¢)

=
8
x| 0O

|5]2[5]3]2[54

X9266

M=

ZOTHA T ANT 64 T—K X 1 Evho SRAM T, RIMEZIALEELZHZTHET, FA48 32—/ (WE)
25 Low DA FAk 7rw 7 (WCLK) OEBITER S, RAM [T MS I TWAIEITZLL £ A, WE 28 High 12
725E, WCLK 23 High 7°5 Low I8V DAHEXIZ, 7 —X AT) (D) DEN 6 EvRDOTRLA (A5 ~ A0) TiRX
N —RIcEXAENET, EXIALEZIELATIICIE, WCLK 28 High 735 Low (U1 D HRIIC, EXIALTR
LALF =2 AN OEERESELVLENHVET, WCLK IXTF 74V TIIT VT 47 Low TTN, AN —F—%
fERLCT 27747 High \lZT5ZEHTEET, WCLK O AN Ry MIELESILIZA Y /3 —4—d, RAM 7 ey 7N
MAIAENET,

HAE L (0) ICH FIENDHIE, TRUVA B THRES I RAM WO EIZHENSILTOAIE T,
INIT BHEEFERATHE, ar 74Xz —Yar Pz AL Nk exE4,

IR R

AR 5
WE (E—F) WCLK D o]

0 (FEAHL) X X =
1 (FEAHL) 0 X T —H
1 (FEAHL) 1 X T—%
1 (FEEIAH) ! D D

1 (FEAHL) i X T—H

F—X&=A5 ~ A0 THEEINTZU—F

FHALDANF K

Y R o
7 HELE

CORE Generator™ BX Uy 4% —K NG

~7uadH%R—h RA]
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& XILINXs EI3E: THAY TLAVE
FAT S 9
FERRRELGEM
&% T—5% 1E TIAIE A
INIT 16 % 64 B M TRCER RAM D) i % $5 &
— -, ~ ~
VHDL 82k (1 RE2IT—23Y)
WD 2 OOXBFHELRVE AT, a—L T2y T4 T E S ORI T £,
Library  UNISIM;
use UNISIM.vcomponents.all;
-- RAM64X1S_1: 64 x 1 negative edge write, asynchronous read single-port distributed RAM
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1
RAM64X1S_1_inst : RAM64X1S_1
generic  map (
INIT => X"0000000000000000")
port map (
O => O, -- 1-bit data output
A0 => A0, --  Address[0] input  bit
Al => A1, --  Address[1] input  bit
A2 => A2, -- Address[2] input  bit
A3 => A3, --  Address[3] input  bit
A4 => A4, --  Address[4] input  bit
A5 => A5, --  Address[5] input  bit
D => D, -- 1-bit data input
WCLK=> WCLK, -- Write clock input
WE=> WE -- Write enable input
)
-- End of RAMG64X1S_1_inst instantiation
. —" -, ~ ~
Verilog 8k ([ RA L T —3Y)
/I RAM64X1S_1: 64 x 1 negative edge write, asynchronous read single-port distributed RAM
1 Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1
RAM64X1S_1 #(
.INIT(64’h0000000000000000) /I Initial contents of RAM
) RAMB64X1S_1_inst (
.0(0), /I 1-bit data output
.AO(A0), /I Address[0] input  bit
A1(Al), /I Address[1] input  bit
A2(A2), /I Address[2] input  bit
\A3(A3), /I Address[3] input  bit
A4(A4), /I Address[4] input  bit
.A5(A5), /I Address[5] input  bit
.D(D), /I 1-bit data input
WCLK(WCLK), /I Write clock input
\WE(WE) /I Write enable input
)
/I End of RAMG64X1S 1 inst instantiation
= =E
2 MR R
Spartan—3 Y= Rl —3 3 FPGA &—H#— HAK
Spartan-3 FPGA 773U 7 —# 3 —k
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& XILINXs

RAMB16_ST

12547 : 16K-bit Data and 2K-bit Parity Single—Port Synchronous Block RAM with 1-bit
Port

WE | RAMB16_S1

EN

SSR DO [0:0]

CLK |

ADDR [13:0]

DI [0:0]

X10852

M=E

ZDTHA T AN, R EZSALEREZ R 2 725 H RAM 7'y 2/ C9, 7 w7 RAM DR —MNIIX 16384 £
rDOF —% AEUNRHVET, BLOHEREY, IROFITRLET,

FT—5 )L NYF4 L
J—K# J—K#k FRLAR NR | T—R2 \R INUT 4 ISR
16384 - (13:0) (0:0) -

AF—T7 )V BV EN L, fi AL, EXIAL, Uy hEflfILET, EN 2 Low DA, 7 —XIXEZIAENT, H
71 (DO BL W DOP) DEIZZEALL £ A, EN &bk (SSR) 28 High ¥4, 71y (CLK) 73 Low %5 High (2
b B EEIZ, DO BX O DOP 28 SRVAL IZEyhENET, FA4h A3 —7 /v (WE) b High DAL, DI BX
) DIP D2 RAM IZEZAENE T, SSR & WE 28 Low T EN 28 High 4. 7oy 73 Low 75 High 28]V
BRbLHLEIZ, RAM 7R A (ADDR) IZEAAIEN TWDT —H28 DO BL O DOP izt hanEd, T 74/ T
WRITE_ MODE=WRITE_FIRST 2% EE#UTHY. SSR 7% Low T EN LN WE 7% High D4 . Z7av 7728 Low /b
High (210 #&bHLEIC, 7 —H% A1 DI BLODIP) OF —H N EXAALT KL A (ADDR) TEIRINTNDHT—RIZ
EXIAEN, T—Z 1 (DO BELODOP) iz fE st hahn 7,

AR OFLBATIL, HlfEE > (EN, WE, SSR., CLK) 3727747 High THHEETL THOET N, BR—MNIA /N —H—
ERELTT 7747 Low I2TAZLH TXET, RAMBI6 OR—RMIFEE LA NN —Z— I 7 2y 7 NIZHISAE
NADT, CLBYY— XIS EE A,
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& XILINXs

A IR R
AR H
GSR | EN | SSR | WE CLK | ADDR | DI DIP DO DOP RAM O A&
T—% RAM | /31T« RAM
1 X X X X X X INIT INIT AR L AL
0 X X X X X EAk7aL (48 EA7L EAb7aL
0 1 1 0 0 X X X SRVAL SRVAL AR L (AP
0 1 1 1 7 addr data pdata | SRVAL SRVAL RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) | RAM(addr) | Z54k72L b7l
0 1 |0 1 7 addr data pdata | Z5{b7eLt, | Z5{b72Lt, | RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2, | =>data =>pdata
data3 pdata3

GSR=/m—/S)V £y Uy ME S

INIT = 7 —% AEYHIZ INIT B ETHRESNIME, 774/ MNITXT0 TT,

SRVAL = SRVAL B TR EIIL SSR DT — MO H

addr = RAM 7KL A

RAM(addr) = 7 RL- 2 ADDR @ RAM O N%

data = RAM ® A J15—#
pdata = RAM O XUF ¢ 5 —X
I WRITE_MODE=NO_CHANGE

2 WRITE_ZMODE=READ_FIRST

3 WRITE_ZMODE=WRITE_FIRST

IEC e

AEYABTOHMEE

INIT xx BYEERFERAT AL, TRALAODAL T 4F 2 — a2 RAMB16 D AFYVONEEZ L TXxET, &
RAMB16 O #IHIIEIL. 64 FFEOWIHILEME (INIT_00 ~ INIT 3F) THELET, & BMIL. 64 @ 16 B HHL
D, AFF 16384 B R EfRETEET,

INITP xx BIEEFEH T AL TAALZADAL T4 X 2L — a3 7 — XU F 0 ABVER gL TxET,
9,18, 36 B MBI T4 F 2L —al ENFR =D YT ¢ ARV OFIEAME L. 8 [E D FH{k B M ANITP.00 ~
INITP.07) CHELET, &EM1L 64 D 16 EEAENBRY ., &5 2048 B NefsE C&EE7,

INIT xx F£721% INITP xx BHEAFEE LR WAL, FOTRLAOMEIL 0 IR ESNET, BMHEEZ —HETHEE TS
Lo BATE YRS 0 1220 ET,
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EIE: THAY ILAVE & XILINXs

HALSREDHHE

Spartan®-3A LA DT RSA AT, BIERABICH NIV 2ZOEE Y M 0 £720% 1 IS & F9, F72. Byb
/Uy T —RL % OEE, EIRBARFOMIESITRRAEICRETEET, 7L F—F RAMB16 O H
TV 2EZOHIELIE T ARBMEICIE, INIT & SRVAL @ 2 FEFERHYET, INIT BIEIE. EFEAROH LY
AADIEAEFEELET, SRVAL EMEIE. SSR (v /Uty h) ANETH— %LU:%@{[E%# ELET,

INIT 3L SRVAL J@ L, #1ifbftiz . B AR —FOEE Y e 1 By g e 16 EHECUFSIELTRELE T, 7-&
ZIE AR—HE2Y 1 O RAMB16.S1 O34 HAL VP AZ L 1 EyRed T, NIT BLOSRVAL (21X 1 £7201% 0 245
FLET, F—MEM 4 ® RAMB16.S4 DA 1T HALUVAX T AV MMeD T, 0 ~F D 16 EHKEXIEELET,

NUT 4 EbagteR—rTlE, HALV P AZO )T 084515, INIT £721% SRVAL OfED EArEy s CHRELE T,
EXAHE—FDEIR

WRITE_MODE J&#£i%, RAMB16 AEVEBIOH N ONFEHIELET, 7 74/LhTid, WRITE. MODE (% WRITE_FIRST
WBRESNTWET, ZOHA, ANDMEBRAEVNCESAEINZRICEOEIH AN ET, WRITEMODE %
READ FIRST ([ZF%XE T DL, ATVORNEN L IENT-%. AJMEPRAEVICEZIAENET, WRITEMODE %
NO CHANGE IZERTET D&, ATMEIZAETVNCESAENT T2, HAOOEIFEILLEREA,

FHAL D AN S

AVAR S =gy |
i HELE
CORE Generator™ LU 4% —F o)
~7ad¥R—h A

ARG IR 1%

B T—4HE & TI4ILk B
INIT 2 S/ fEEOHE T _TEnm a7 42— ar %D DO AR —
16 %K FOWIHEZIEE, B MEIX, RAM @ A
A—FFEIE B AR —FDOBIZE->TREVE
T
INIT_00 ~ INIT_3F 2 W%/ L& DfE T _TEn RAM B2 B DT — & 585y DRI A 18 &
16 %K
INITP_00 ~ INITP.07 | 2 ¥/ EEOHE T _TEnm RAM BL DU T 43 5y O W) A +8 E
16 %
SRVAL 2 A/ EEOHE T _TEnr SSRE VT H—hT25L, DO HAFR—FRN
16 ¥ b (1) T3V YN0 IZRESND LD

fBETEET, B MEIX. RAM O A R—
NE/ZIE B A —FOIBIZE > TREVET,

WRITE MODE SCFF “WRITE_FIRST”, | "WRITE_FIRST” | #E&jAZa~ R DO H—hTHEITSNS
"READ_FIRST” ; o
r ; DR—FD .
“NO_CHANGE” LEDOR—IOEELIEELET

"WRITE FIRST” : fHA3 R — M EFH XA
Fhihbhhansd,

"READ_FIRST” : #r7- Il 23 EH XA
ENDHEZ. RAM OLLRTOE A H /)
—MZHhENET,
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& XILINXs

B F—AE & FI4ILk

&t B4

“NO_CHANGE” : /3R —hD LLRITD
EARFFS AL, 1R —FDOEITZEAL
LEE A, RAM DR — 0B E% Fi A
HERWEAIE., Z0OEF—RIZRET
HTLEBEIOLET,

VHDL &8it (A RBVIT—23Y)

KD 2 DDXPIFAELZWG AT, A — LT T4 T EE ORI £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S1: Single-Port RAM
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1

RAMB16_S1 inst : RAMB16_S1
generic  map (

INIT => X"0", -- Value of output RAMregisters at startup

SRVAL => X"0", -- Ouput value upon SSR assertion

WRITE_MODE=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or

--  The following INIT_xx declarations specify  the intial contents

-- Address 0 to 4095

NO_CHANGE

of the RAM

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_05 =

\%

X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Address 4096 to 8191

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Address 8192 to 12287

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
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INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Address 12288 to 16383
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (

DO => DO, -- 1-bit Data Output
ADDR=> ADDR, -- 14-bit Address Input
CLK => CLK, --  Clock
DI => DI, -- 1-bit Data Input
EN => EN, -- RAMEnable Input
SSR => SSR, -- Synchronous Set/Reset Input
WE=> WE -- Write Enable Input
)
-- End of RAMB16_S1_inst instantiation
. —" -, ~ ~

Verilog 2k (fV RAL T —3Y)

/I RAMB16_S1: 16kx1 Single-Port RAM

I Spartan-3

/I Xilinx HDL Libraries Guide, version 14.1

RAMB16_S1 #(

.INIT(1'b0), /I Value of output RAMregisters at startup

SRVAL(1'b0),  // Output

WRITE_MODE("WRITE_FIRST"), //

/I The following INIT_xx
/I Address 0 to 4095

value

declarations

upon SSR assertion
WRITE_FIRST, READ_FIRST or

specify  the initial

NO_CHANGE

contents of the RAM

.INIT_00(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OA(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OB(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Address 4096 to 8191

.INIT_10(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256°’h0000000000000000000000000000000000000000000000000000000000000000),
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.INIT_12(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Address 8192 to 12287

.INIT_20(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256°’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_23(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_2D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_2F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Address 12288 to 16383

.INIT_30(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_38(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3F(256’h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB16_S1_inst (

.DO(DO), /I 1-bit Data Output
.ADDR(ADDR), // 14-bit Address
.CLK(CLK), /I Clock

.DI(DI), /I 1-bit Data Input
.EN(EN), /I RAMEnable Input
.SSR(SSR), /I Synchronous
\WE(WE) /I Write Enable Input

/I End of RAMB16_S1_inst instantiation

s HIEHR

Set/Reset

Input

Spartan-3 ¥ = %L —<5. FPGA @.—H%'— H AR

Spartan—3 FPGA 7731 5 —4&3 —h
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EIE: THAY ILAVE & XILINXs

RAMB16_S1_S1

71)2F 47 : 16K-bit Data and 2K—bit Parity Dual-Port Synchronous Block RAM with 1-bit
Ports

wea | RAMB16_S1_S1

ENA

SSRA DOA [0:0]
CLKA f—

ADDRA [13:0]

DIA [0:0]

WEB
ENB

SSRB DOB [0:0]

CLKB

ADDRB [13:0]

DIB [0:0]

X10858

M=E

ZOTHAL ZUACMNT, AW EESIAREREM T2, 727V A—FOHEF RAM 7y 7 T3, %7 1y” RAM
DOAR—NMIIL 16384 VRO T —H AEUNRHVET, A—ME 9, 18, 36 v MIar7F¥al —arIifzih—h
(21X, &BI2 2048 B DR T 4 ARURH ET, KR —ME, FL 16384 fHDO T —4% AEY B/LITHAZLTT 7 &
ALET, ER—FOT —XIEIX, ENENHEBNCEE TEET, ZOTL A MDA —MBIELORERILT AR —
FOFI | OFRITRSNTNVET,

Spartan-3 547 35') HA4K (HDL )
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=D
& I 5%
HER A
AR H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM O AE
74
RAM /\1)T 4 RAM
1 X X X X X X INIT_A INIT_A B2 AL
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A Bl L Bkl
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7201, Bk, RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

addr = RAM 7RL- &

SRVAL A = LV AX DA

data = RAM O A )5 —#

GSR=Z7m— 3L £y UEYMER

pdata = RAM DXV F ¢ 5 —X
IWRITE_MODE_A=NO_CHANGE
2WRITE_.MODE_A=READ_FIRST

SWRITE_ MODE_A=WRITE_FIRST

RAM(addr) = 7 FL- 2 ADDR ® RAM O N

INIT A = ALY AFHIZ INIT A JBECTHRESNIAE, T 74V MITXT0 T,

Spartan-3 547 5!) 54K (HDL F)
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FTIE: THAY ILAVE
HIEXR B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DAZAE
T—4 N T4
RAM RAM
1 X X X X X |x INIT B INIT B Bkl | Bl
0 X X X X X ZEib7eL AL AL VX (@3
0 1 1 0 1 X X |x SRVAL B SRVAL B Bkl | el
0 1 1 1 1 addr data | pdata | SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 i addr X X RAM(addr) RAM(addr) AL kL
0 1 0 1 0 addr data | pdata | Z={k72 11, izl RAM(addr) | RAM(addr)
RAM(addr)2? ., RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = 1 )L P22 FIIC INIT B JBMECRESNTE, 774/ MITTO TY,
SRVAL B = LY AZ DfH
addr = RAM 7RL- &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O )T ¢ 5 —X
IWRITE_MODE_B=NO_CHANGE
2WRITE_.MODE_B=READ_FIRST
SWRITE.MODE_B=WRITE_FIRST
R—bDEREA
R—k A K—h B
THAY T=8 | \IT4 | TELR | T=% | \)Tq | T=% |[/N)T4 | TRLR | T=5 | NUT«
ILAVE )1 L1 INR INR INR )1 L1 INR INR INR
RAMBI6.S1.51 | 16384 x1 | - 13:00 | 0:0) - 16384 x1 | — 13:00 | 0:0) -
LD —R¥ X i
Spartan-3 54751 H4K (HDL A)
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BR—NI, ZNEThor/ay 7 Zm2Zm/MPLET, F—hA DOKT—Z AN DIA) OBy sTvT ZAL B
FOF —2H #7132 (DOA) @ clock—to—out ZA A%, CLKA #HH#ELLES, R—F B D&% F—Z AL (DIB) O
YO NT T BAL BEIORF —FH 7132 (DOB) @ clock-to—out ZA A%, CLKB Z#HEHELLET, A Rx—7 /L '
ENA (X, R —hF A OFiA L, EXIAL, VY MHIIL E3, ENA 23 Low O4, 7 —XITEZIAENT, 1
(DOA B X DOPA) 12k L EH A, ENA LUtk (SSRA) 28 High D4, 71w (CLKA) 78 Low 7>5 High 124
DEHHEXIZ DOA :?oJ:U\ DOPA 7 SRVAL A 2By hENLET, T4 £ 2 —7 /L (WEA) & High D&, DIA B
LTV DIPA Oy RAM IZEXIAFNET, ENA 28 High T SSRA & WEA 78 Low O34, 7773 Low 75 High 12
PR HEEIZ, RAM 7% LA (ADDRA) 2RI TND T —H R Fe A4 HEFLET, SSRA 7% Low T ENA & WEA
23 High DA, 7uv ) Low 5 High 1810 HH X, EXIAAT R A (ADDRA) TERZNLTWAHT —RIZ
T —4 N JJ (DIA 3L DIPA) DG AAENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEIE, FEXIA
FE—RICE o TEARVFES, EXALE—RIL, T 74V TlE WRITEMODE=WRITE_FIRST IZ8% ESNTWET,

AF—7 )L B ENB (%, R—h B OFiAHL, EXIAL, Uy bEHI#ILE3, ENB 28 Low DA, T —X 3 EX
AENT, 7 (DOB BXUDOPB) 132k LEH¥ A, ENB LUtk (SSRB) 23 High D34 . Z7uw 7 (CLKB) 28 Low
B High (2805 L&(Z, DOB %i@“ DOPB 7% SRVAL B (v h&ihvET, 74 A x—7 /L (WEB) $ High ®
BA1%. DIB 8L DIPB D) RAM ([Z#EXIAENE£T, ENB 7 High T SSRB & WEB 7% Low D4, 7wy
Low 75 High (2 @U*Ebék% RAM 7’% L A (ADDRB) IZ& SN TWDT — X3 /1& 31 FE T, SSRB 28 Low T
ENB & WEB 728 High @34, 712y 77 Low 75 High IZUINEEH AL, EEIALT R A (ADDRB) Ti#EREN T
WA —RIZT—% AT (DIB BL O DIPB) DERFHEAAFEINLET, ‘»—&tljjj (DOB BL U DOPB) I IEn 5l
1T, EEIABLET—RIZE-oTERVET, BXIALE—RNIE, T 74/VFTiE WRITE MODE=WRITE_FIRST {Z5% & &
TWET, BHROFATIL, HIEE Y (ENA, WEA, SSRA, CLKA. ENB., WEB. SSRB. CLKB) 23775 ¢~ High T®
HEBELTHWETN, R—MIA v NRN—=F—%2FELTCT 7747 Low IZTHZEHTEET, RAMBI6 DR —MIAL
BELIEA N =237 a0y VNI HFIAENDD T, CLB VY —A I HENEE A,

TRLR RyELY
BR—MNI, R—rDIEIZL > TRARD TRV ARE HEEMEHL T, AU 18432 [HOAEY Bz T 7 BALET,
[F—ZHOR—F TRL A vy 7 JIRT I, TRTOR—MET 16384 [HDOAEY L& T —FDORAIZAH

TEFET, 9,18, BLOY 36 By MEDOR—MZIE, [RUTFT A HOR—F TRV R <o IR IIIZ, 2408 fED XY
T4 A BALHVES, FFEDOR—METCOWILAR RAM OLE L, IRORUTL > TIREESNET,

Start=((ADDR port+1)%(Widthport)) —1
End=(ADDRport)*(Widthport)

WDOFEINZ, HEHR—MEDOTRL A w7 H/RLET,
—S8BEDKR—~ FFLRA %y

B |R—bDT—H2FKLR
1 16384 | <— |31]30]29]28]27]26]25]24|23[22]21|20|19[18[17|16| 15| 14| 13[12]11|10|9|8[7]|6[5[4]3|2|1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 (3| 2] 1] |0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—| 3 2 1 0
16 1024 | <— |1 0

32 512 | <—]0
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NYTFARADKR—F PRLR %97

NYTAE | R—bkD/8) T4 PELR

1 2048 | <— 3 2 1 0
2 1024 | <— 1 0
4 512 [ <{— 0

FaF7I)L R—k RAMB16 DA EYRNBD#HIIE

INIT xx BIEEFER T 2L, FALZADAL T4 X a2l —arFIZ RAMBI6 ODATIONEEZ WML TEXET, &
RAMB16_Sm_Sn O #IHIE L. 64 FEIEO X WL B TE (INIT_00 ~ INIT 3F) THRELET ., £EMEIL. 64 O 16 HEEE
MHRY ., B EF 16384 By hERiRETEXET,

INITP xx JBMEEFE AT AL, TAALRADAL T4 X a2l —ar I3 T — Mo RUF 4 ATV R L TXE T,
9. 18,36 EwMMEIZay 74X 2l —a ENER— D T4 AETOWIHE L. 8 fEO (L& E INITP.00 ~
INITP.07) THELET, £ BEMEIE 64 M 16 EEEOERY . &5 2048 B hAi5E TXE7,

INIT xx £721% INITP xx BHEAFEELRWIRAIT. ZOTRLAOMEIL 0 IR ESNET, BHA—T-THEETD
L. EATE YRS 0 12720 FE9,

Fa7IL R—k RAMB16 DAL X 2D #EAL

Spartan®-3A LA DT A ZTiL, EIRIER AR (GSR 28 High @ &X) ICH ALV AX DK E v R 0 £7201% 1 ICHIHA
fbCc&xFET, £, By NIy TV —FLIE%OELY, ERHEAREOPYIE LT BR2HMEICHRETEET, T2
TV IR—hk RAMB16 O /L P2 Z2 20184095 )@ M2 i, INIT A, INIT_B. SRVAL_A, SRVAL B @ 4 FE¥EMNH0 £
7, INIT A BHEIXERKAREFOR—N A OH L AZOHIHUEEZTEE L, INIT B BT EREAREOR—K B O
HAIL P22 OHEZ R E L E9, SRVALA BM:IEAR—F A T SSRA (Byh/UEvh) )\ﬁ’i’?“j‘ rL7zEEDH]
HEZFEEL. SRVAL B J&M: 3R —hK B T SSRB (kv /Uty ANETH—h lztxom#EEEELET,

INIT_A, INIT_B, SRVAL A, SRVAL B Jg#: 1%, 16 EH THELE T, ZOMBEIZR —MEICL>TERRVET, =
EXIE. RN A DIENR 1, A—F B OIEMN 4 ® RAMB16.S1.54 D4 R—h A DLV ZZ1T 1 EYRMeD T,
INIT A $£721% SRVAL A IZ 1 £ 0 IZL B ETEE A, R—FB OH LI 2Z T 4 By DT, INITB %7~
IZ SRVALB IZ 0 ~ F ® 16 #EHEAIEE T&E 7,

NUT 4 EvhEE iR —rTlL, HAOLZAZ D005 084513, INIT_A. INIT_B. SRVAL A, SRVAL B OfED it
MCHRELET,

INIT 3L T SRVAL J@ AR E LW A%, 7 74/V T 0 IS8 b ET,
ETAHE—FDER

WRITEMODE_A EM:1%, =27/ iR —hk RAMB16 DR —h A DATVBLOH 10N EEHI#L . WRITE MODE_B
B, A—hB @%%)kifﬁﬂjﬁwmﬁ%ﬁ%ﬁ%ﬂbiﬁ 57 /LM CliE, WRITEMODE_A & WRITE.MODE_ B 1%
W7t WRITE FIRST IR ESNVTWET, ZO%HA . ANMENAEVICEZIAENT-ZIZZOENIH IESET,
READ_FIRST |2 ET DL, AREVONEN M IS, ASMEBAEVICEZIAENET, NO_CHANGE (2R ET
B ATMEIZAENCESAENE TN, HHOMEITELEFA, F—FA LR —FB TRICAEY BACH A
L/ EBEXABEITEIELESEA OB OMRFITIEIZOWTIE, [R—F A LR—F B BBATOHAOA T %
L TLTEEN,

R—k A LR—FBABETHIEEDOXNAE
Spartan—3A 7 17 SelectRAM™ (%, 52272 T 27 /L 7IR—hk RAM T, 2 DOR—rNRREFIZFECAEY BT 782

TEFET, 2L, —HOR—=INRHDHIAEY BNMICEBIALEZIToTWDEGEAIE. O — F DR —KIT clock-to—clock
Yo RNT v HALNIZ, FDAEY BACKL CEEAAFZITH AR LEZFEITLARAWVIOIICTISLENRHDET,
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WDOFRIZ, T 27 /v Am—h RAMBL6 THEANRAELEG S OEEL, WRITEMODE A & WRITEMODE_ B D% & 5]
W RLET,

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=NO_CHANGE D& &

T—=45 [ \)Fq
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k72L | Z{b7L
1 0 1 1 DIA DIB DIPA | DIPB | &1k | X 24 | X DIA DIPA
2L L
0 1 7 1 DIA DIB DIPA | DIPB | X =i | X 754 | DIB DIPB
L L
1 1 7 1 DIA DIB DIPA | DIPB | &t | &1t | &1t | &1k [ X X
3L L L L

WRITE_MODE _A=READ _FIRST., WRITE_MODE B=READ FIRST Di5&

T2 | \UT4
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB | DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 7 7 DIA | DIB DIPA | DIPB [ RAM | RAM | RAM | RAM | b7l | Z1{b7sL
1 0 1 i DIA |[DIB |DIPA |DIPB |RAM |RAM |RAM |RAM | DIA DIPA

0 1 7 7 DIA |[DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |DIB DIPB

1 1 7 7 DIA |DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |X X

WRITE_MODE_A=WRITE_FIRST., WRITE_MODE B=WRITE FIRST D5 &

T—3 [ \UTa
WEA | WEB | CLKA | CLKB [ DIA |DIB |DIPA | DIPB | DOA |DOB | DOPA|DOPB | RAM RAM

0 0 T ) DIA DIB DIPA | DIPB | RAM RAM RAM RAM b7l | ZEfkieL
1 0 T ) DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA

0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB

1 1 7 7 DIA DIB DIPA | DIPB | X X X X X X

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=READ_FIRST D& &

T=52 | \UT4
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB |DOA [DOB [DOPA|DOPB|RAM |RAM

0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | Z{k7L | &b/l

1 0 i 1 DIA DIB DIPA | DIPB | &4k | X it | X DIA DIPA
7L L

0 1 1 1 DIA DIB DIPA | DIPB |RAM |[RAM | RAM | RAM | DIB DIPB

1 1 i 1 DIA DIB DIPA | DIPB | &4k | X ik | X DIB DIPB
2L 2L
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WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=WRITE FIRST D 5&

T=5 | \UT4
WEA [WEB | CLKA | CLKB [DIA |DIB |DIPA [DIPB |DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM |RAM | Z{k7L | Z{k7eL
1 0 1 1 DIA DIB DIPA | DIPB | &4k | X 24 | X DIA DIPA
L L
0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | &4k | X ik | X X X
L 3L

WRITE_MODE_A=READ_FIRST # &% WRITE_MODE B=WRITE_FIRST

ikl B WAUL 24
WEA | WEB | CLKA | CLKB | DIA |DIB | DIPA |DIPB | DOA | DOB | DOPA | DOPB | RAM RAM

0 0 7 7 DIA DIB DIPA DIPB RAM RAM RAM RAM Eik7zL | el

1 0 7 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA

0 1 7 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB

1 1 7 7 DIA DIB DIPA DIPB X DIB X DIPB DIA DIPA
THAVDARNEE

AAR =g )

HE R HELE

CORE Generator™ LY % —R nJ

~7adYR—h AT

AR R 1%

B T—45E & TIAIE 5 BA
INIT_00 ~ 2 45/ EEOfE 4 _CEnm RAM LB DT — &2 55y OWIEEEE L £7,
INIT_3F 16 %
INIT_A 2 %/ EEOHE 4+ _C¥nm ar 74X 2l —3iar %o DOA H 1R —rowH
16 %K EEFEELET, EvMEIX, RAM O AR —kD
MEIC k> T FEVET,
INIT_B 2 R/ =Y T _RCTEr a7 4F¥ a2l —ar#% o DOB H IR —Row)
16 %K HEEEELET, Ev MBI, RAM @ B R —FD
MEIC k> T FEVET,
INITP_00 ~ 2 it/ 125 D T NTHr RAM EEBN DRV F 15 5y OB A FEEL £,
INITP_07 16 ¥
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B

&

FI+ILE

#it BA

SIM_COLLISION_

CHECK

“ALL” .
"WARNING_
ONLY”,

“"GENERATE_X_

ONLY”,
“"NONE”

“ALL

AEYDBENRELZBEAIT 2 —arDF)
ERZE T CTEET, FEM i/k@&io@f@‘o

"ALL” : #E A — U N EN., BET 5
HATBIUCAERIOERARE X) 1IZ720FT,

“WARNING ONLY” : #8& 2yt — D Hh3 H
NEN, BEETAIHNBIOAEIDOMEITE
DFEFERFFSNET,

"GENERATE_X_ONLY” : #4532y — 1T
hEn T, FHET L BLOAEYOEN
RE X) 120 ET,

“NONE” : #& 2t — i a7, B
HTAH N BLOATRYOEILF O F 5 E
SNET,

AE: VALL” AN OMEICER ETHE, Vol —
/a/q: T YPA L OREERH Tl BT
. ZOEEEFE T DG ATEESLE T, §F
ai\ TEm/>Iab—vay WAL AR %
ZIRLTTEEW,

Ean==4

SRVAL_A

2 5/
16 4K

T _CTEnm

RSTA B> %7 % —hL7=L &2, DOA H IR —F
Zobh (1) 725008y h (0) T2 v RITEIC
HELET, v MEIX. RAM @ A R—hDIEIC

FoTIEVET, TT7FAFTIITRTOE VIR
VevhEnEd,

SRVAL_B

2 %/
16 %

EEOME

T _CTEnm

RSTB &> %7 —RL7=&XiZ, DOB i i7" —h
ZEybh (1) T20UtEvh 0) 72058 v &I
HELET, EvhEiL. RAM @ B 7R —FDIEIC

FoTHIEVET, T7FAITIITRTOE VIR
VEyhahEd,

WRITE_MODE_A

XFF

"WRITE_FIRST”
“"READ_FIRST”,

“NO_CHANGE”

"WRITE_FIRST”

EX AL RN DOA IR—hCEITEINDHEXZD
R—FOEEZEELET,

"WRITE_FIRST” : fE23A —MMZHE

bHAENET,

"READ_FIRST” : 7= IZENEZAENDHI
12, RAM O LLETOEN H S1AR — Mo 71X
nEd,

“NO_CHANGE” : H /178 — 1o LART O A3
s, AR —FOEITZE{LLEH A, RAM
DR —=IPBEZ A NI WGEEIL, 20
E—RNIZHETDHILEBEIOLET,

SIAFENTH

WRITE_MODE_B

pe ]

"WRITE_FIRST”,

“"READ_FIRST”
“NO_CHANGE”

"WRITE_FIRST”

EXAL TR DOB R—FTEITENLLEZD
AR—ROBEZIRELET,

"WRITE_FIRST” : 23R —hMZ
BHASNET,

FERAENL TR
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B T—45% & FI+ILE S5 BA
"READ_FIRST” : Bi7-IfEREEZIA FEINDHE]
({2 RAM O LLETOE A iR —MI &
nEd,
"NO_CHANGE” : H /178 — 1o LLRT O E A3
Frsiv, AR —FDOEITZE{LLEE A, RAM
DR —FBEEFHAHAHSROEATR, 20
E—RICRTETHILEBEIOLET,
VHDL Bk (/2 RAV T —23Y)

WD 2 OOLBFEELRNWESIT., 2 — LT T4 T B E ORI T E T,

Library  UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S1_S1: 16k x 1 Dual-Port RAM

-- Spartan-3

-~ Xilinx HDL Libraries Guide, version 14.1

RAMB16_S1_S1_inst RAMB16_S1_S1

generic  map (
INIT_A => "0", -- Value of output RAMregisters on Port
INIT_B => "0", -- Value of output RAMregisters on Port
SRVAL_A=> "0", - Port A ouput value upon SSR assertion
SRVAL_B=> "0", -- Port B ouput value upon SSR assertion

WRITE_MODE_A=> "WRITE_FIRST", -
WRITE_MODE_B=> "WRITE_FIRST", --

WRITE_FIRST, READ_FIRST or
WRITE_FIRST, READ_FIRST or

A at startup
B at startup

NO_CHANGE
NO_CHANGE

of the RAM

SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"
--  The following INIT_xx declarations specify  the initial contents

-- Address 0 to 4095

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Address 4096 to 8191

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",

188

http://japan.xilinx.com

Spartan-3 547 35') HA4K (HDL )
UG607 (v14.1) 2012 Z£ 4 B 24 H



& XILINXs

-- Address 8192 to 12287
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Address 12288 to 16383
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"),

port map (
DOA => DOA, -- Port A 1-bit Data Output
DOB => DOB, -- Port B 1-bit Data Output
ADDRA=> ADDRA, -- Port A 14-bit Address Input
ADDRB=> ADDRB, -- Port B 14-bit Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- Port A 1-bit Data Input
DIB => DIB, -- Port B 1-bit Data Input
ENA => ENA, -- Port A RAMEnable Input
ENB => ENB, -- PortB  RAMEnable Input
SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA=> WEA, -- Port A Write Enable Input
WEB=> WEB -- Port B Write Enable Input

)i

-- End of RAMB16_S1_S1 inst instantiation

. =—1 ~ ~ ~

Verilog i1t (A2 RE2 T —2 7))

/I' RAMB16_S1 S1: 16k x 1 Dual-Port RAM

1 Spartan-3

Il Xilinx HDL Libraries Guide, version 14.1

RAMB16_S1_S1 #(
INIT_A(1'b0), /I Value of output RAMregisters on Port A at startup
.INIT_B(1'b0), /I Value of output RAMregisters on Port B at startup
.SRVAL_A(1'b0), /I Port A output value upon SSR assertion
.SRVAL_B(1'b0), /I Port B output value upon SSR assertion

WRITE_MODE_A("WRITE_FIRST"), /I
WRITE_MODE_B("WRITE_FIRST"), /I
.SIM_COLLISION_CHECK("ALL", I

WRITE_FIRST, READ_FIRST or
WRITE_FIRST, READ_FIRST or
"NONE",

NO_CHANGE
NO_CHANGE

/I The following INIT_xx declarations the initial contents

specify
/I Address 0 to 4095
.INIT_00(256°’h0000000000000000000000000000000000000000000000000000000000000000),

"WARNING_ONLY", "GENERATE_X_ONLY", "ALL"

of the RAM

Spartan-3 547 5!) 54K (HDL F)
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) RAMB16_S1_S1_inst

.INIT_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OA(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Address 4096 to 8191

.INIT_10(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_12(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256°’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_17(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Address 8192 to 12287

.INIT_20(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256’'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 12288 to 16383
.INIT_30(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_38(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3F(256’h0000000000000000000000000000000000000000000000000000000000000000)

.DOA(DOA),
.DOB(DOB),
.ADDRA(ADDRA),
.ADDRB(ADDRB),
.CLKA(CLKA),
.CLKB(CLKB),

I
i
I
I
I
I

(

Port
Port
Port
Port
Port
Port

A 1-bit
B 1-bit
A 14-bit
B 14-bit
A Clock
B Clock

Data Output
Data Output
Address Input
Address Input
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DIA(DIA), I
.DIB(DIB), I
ENA(ENA), I
.ENB(ENB), I
.SSRA(SSRA), I
.SSRB(SSRB), I
WEA(WEA), I
\WEB(WEB) I

/' End of RAMB16_S1_S1_inst

B3 R

Port
Port
Port
Port
Port
Port
Port
Port

A

B
A
B
A
B
A
B

1-bit  Data
1-bit Data
RAM Enable
RAM Enable
Synchronous
Synchronous

Input

Input

Input

Input
Set/Reset  Input
Set/Reset  Input

Write  Enable Input
Write  Enable Input

instantiation

Spartan-3 ¥ = Rl — 32 FPGA &t —H — AR

Spartan-3 FPGA 7731 & —X 3 —}

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

RAMB16_S1_S18

71)2F 47 : 16K-bit Data and 2K—bit Parity Dual-Port Synchronous Block RAM with 1-bit
and 18-bit Ports

WEA | RAMB16_S1_518

ENA
SSRA DOA [0:0]

CLKA
ADDRA [13:0]

DIA [0:0]

L

WEB
ENB

SSRB DOPB [1:0]

DOB [15:0]

CLKB
ADDRB [9:0]

DIB [15:0]

DIPB [1:0]

X10862

M=

ZOTHAY TL AN, FMIESALEREAHA T, 727V A—FOHEH RAM 71y 7 T, £71ys RAM
DR =ML 16384 B hDT —% ABYRHVET, A—MEN 9, 18, 36 By MIar74Fal —arShizAR—h
WZIE, EBIT 2048 B O/ T 4 AERURHVET, KR —ME, RU 16384 HO T —4 AEY /LML TT /&
ALET, HEAR—IOT —HiEIX, ZNENFEINCHE TEET, ZOTVLAVIDR— MBIV ORERILT A —
ORI DRITRSNTVET,

Spartan-3 547 35') HA4K (HDL )
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=D
& I 5%
HER A
AR H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM O AE
74
RAM /\1)T 4 RAM
1 X X X X X X INIT_A INIT_A B2 AL
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A Bl L Bkl
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7201, Bk, RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

addr = RAM 7RL- &

SRVAL A = LV AX DA

data = RAM O A )5 —#

GSR=Z7m— 3L £y UEYMER

pdata = RAM DXV F ¢ 5 —X
IWRITE_MODE_A=NO_CHANGE
2WRITE_.MODE_A=READ_FIRST

SWRITE_ MODE_A=WRITE_FIRST

RAM(addr) = 7 FL- 2 ADDR ® RAM O N

INIT A = ALY AFHIZ INIT A JBECTHRESNIAE, T 74V MITXT0 T,

Spartan-3 547 5!) 54K (HDL F)
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FTIE: THAY ILAVE
HIEXR B
AR Hh
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DAZAE
T—5 NYT4
RAM RAM
1 X X X X X X INIT_B INIT_B k7L ke L
0 X X X X X ZEib7eL AL AL VX (@3
0 1 1 0 1 X X [x SRVAL_B SRVAL B ISk AP
0 1 1 1 1 addr data | pdata | SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 i addr X X RAM(addr) RAM(addr) A/l 7z
0 1 0 1 0 addr data | pdata | Z={k72 11, izl RAM(addr) | RAM(addr)
RAM(addr)2? ., RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Z7ma— 3L vk UEYMER
INITB = tH )L A2 HIIZ INIT B BHECRESNE, 774V MNETXT0 TT,
SRVAL B = LY AZ DfH
addr = RAM 7 RL &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O AN H 5 —#
pdata = RAM O )T ¢ 5 —X
IWRITE_MODE_B=NO_CHANGE
2WRITE_.MODE_B=READ_FIRST
SWRITE.MODE_B=WRITE_FIRST
R—hkDEREA
R—k A K—k B
THA T=8 | NUTA|TELR| T=82 | XUT4 | T=52 | /NUT4 | TELR | T=5 | NUT«
ILAVE L1 )1 INR INR INR L1 )1 INR INR INR
RAMB16.S1.S18| 16384 x1 | ~ (13:0) (0:0) - 1024 x 16 | 1024 x 2 | (9:0) (15:0) | (1:0)
LU —RE X i@
Spartan-3 54751 H4K (HDL A)
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BR—NI, ZNEThor/ay 7 Zm2Zm/MPLET, F—hA DOKT—Z AN DIA) OBy sTvT ZAL B
FOF —2H #7132 (DOA) @ clock—to—out ZA A%, CLKA #HH#ELLES, R—F B D&% F—Z AL (DIB) O
YO NT T BAL BEIORF —FH 7132 (DOB) @ clock-to—out ZA A%, CLKB Z#HEHELLET, A Rx—7 /L '
ENA (X, R —hF A OFiA L, EXIAL, VY MHIIL E3, ENA 23 Low O4, 7 —XITEZIAENT, 1
(DOA B X DOPA) 12k L EH A, ENA LUtk (SSRA) 28 High D4, 71w (CLKA) 78 Low 7>5 High 124
DEHHEXIZ DOA :?oJ:U\ DOPA 7 SRVAL A 2By hENLET, T4 £ 2 —7 /L (WEA) & High D&, DIA B
LTV DIPA Oy RAM IZEXIAFNET, ENA 28 High T SSRA & WEA 78 Low O34, 7773 Low 75 High 12
PR HEEIZ, RAM 7% LA (ADDRA) 2RI TND T —H R Fe A4 HEFLET, SSRA 7% Low T ENA & WEA
23 High DA, 7uv ) Low 5 High 1810 HH X, EXIAAT R A (ADDRA) TERZNLTWAHT —RIZ
T —4 N JJ (DIA 3L DIPA) DG AAENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEIE, FEXIA
FE—RICE o TEARVFES, EXALE—RIL, T 74V TlE WRITEMODE=WRITE_FIRST IZ8% ESNTWET,

AF—7 )L B ENB (%, R—h B OFiAHL, EXIAL, Uy bEHI#ILE3, ENB 28 Low DA, T —X 3 EX
AENT, 7 (DOB BXUDOPB) 132k LEH¥ A, ENB LUtk (SSRB) 23 High D34 . Z7uw 7 (CLKB) 28 Low
B High (2805 L&(Z, DOB %i@“ DOPB 7% SRVAL B (v h&ihvET, 74 A x—7 /L (WEB) $ High ®
BA1%. DIB 8L DIPB D) RAM ([Z#EXIAENE£T, ENB 7 High T SSRB & WEB 7% Low D4, 7wy
Low 75 High (2 @U*Ebék% RAM 7’% L A (ADDRB) IZ& SN TWDT — X3 /1& 31 FE T, SSRB 28 Low T
ENB & WEB 728 High @34, 712y 77 Low 75 High IZUINEEH AL, EEIALT R A (ADDRB) Ti#EREN T
WA —RIZT—% AT (DIB BL O DIPB) DERFHEAAFEINLET, ‘»—&tljjj (DOB BL U DOPB) I IEn 5l
1T, EEIABLET—RIZE-oTERVET, BXIALE—RNIE, T 74/VFTiE WRITE MODE=WRITE_FIRST {Z5% & &
TWET, BHROFATIL, HIEE Y (ENA, WEA, SSRA, CLKA. ENB., WEB. SSRB. CLKB) 23775 ¢~ High T®
HEBELTHWETN, R—MIA v NRN—=F—%2FELTCT 7747 Low IZTHZEHTEET, RAMBI6 DR —MIAL
BELIEA N =237 a0y VNI HFIAENDD T, CLB VY —A I HENEE A,

TRLR RyELY
BR—MNI, R—rDIEIZL > TRARD TRV ARE HEEMEHL T, AU 18432 [HOAEY Bz T 7 BALET,
[F—ZHOR—F TRL A vy 7 JIRT I, TRTOR—MET 16384 [HDOAEY L& T —FDORAIZAH

TEFET, 9,18, BLOY 36 By MEDOR—MZIE, [RUTFT A HOR—F TRV R <o IR IIIZ, 2408 fED XY
T4 A BALHVES, FFEDOR—METCOWILAR RAM OLE L, IRORUTL > TIREESNET,

Start=((ADDR port+1)%(Widthport)) —1
End=(ADDRport)*(Widthport)

WDOFEINZ, HEHR—MEDOTRL A w7 H/RLET,
—S8BEDKR—~ FFLRA %y

B |R—bDT—H2FKLR
1 16384 | <— |31]30]29]28]27]26]25]24|23[22]21|20|19[18[17|16| 15| 14| 13[12]11|10|9|8[7]|6[5[4]3|2|1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 (3| 2] 1] |0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—| 3 2 1 0
16 1024 | <— |1 0

32 512 | <—]0

Spartan-3 547 5!) 54K (HDL F)
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NYTFARADKR—F PRLR %97

NYTAE | R—bkD/8) T4 PELR

1 2048 | <— 3 2 1 0
2 1024 | <— 1 0
4 512 [ <{— 0

FaF7I)L R—k RAMB16 DA EYRNBD#HIIE

INIT xx BIEEFER T 2L, FALZADAL T4 X a2l —arFIZ RAMBI6 ODATIONEEZ WML TEXET, &
RAMB16_Sm_Sn O #IHIE L. 64 FEIEO X WL B TE (INIT_00 ~ INIT 3F) THRELET ., £EMEIL. 64 O 16 HEEE
MHRY ., B EF 16384 By hERiRETEXET,

INITP xx JBMEEFE AT AL, TAALRADAL T4 X a2l —ar I3 T — Mo RUF 4 ATV R L TXE T,
9. 18,36 EwMMEIZay 74X 2l —a ENER— D T4 AETOWIHE L. 8 fEO (L& E INITP.00 ~
INITP.07) THELET, £ BEMEIE 64 M 16 EEEOERY . &5 2048 B hAi5E TXE7,

INIT xx £721% INITP xx BHEAFEELRWIRAIT. ZOTRLAOMEIL 0 IR ESNET, BHA—T-THEETD
L. EATE YRS 0 12720 FE9,

Fa7IL R—k RAMB16 DAL X 2D #EAL

Spartan®-3A LA DT A ZTiL, EIRIER AR (GSR 28 High @ &X) ICH ALV AX DK E v R 0 £7201% 1 ICHIHA
fbCc&xFET, £, By NIy TV —FLIE%OELY, ERHEAREOPYIE LT BR2HMEICHRETEET, T2
TV IR—hk RAMB16 O /L P2 Z2 20184095 )@ M2 i, INIT A, INIT_B. SRVAL_A, SRVAL B @ 4 FE¥EMNH0 £
7, INIT A BHEIXERKAREFOR—N A OH L AZOHIHUEEZTEE L, INIT B BT EREAREOR—K B O
HAIL P22 OHEZ R E L E9, SRVALA BM:IEAR—F A T SSRA (Byh/UEvh) )\ﬁ’i’?“j‘ rL7zEEDH]
HEZFEEL. SRVAL B J&M: 3R —hK B T SSRB (kv /Uty ANETH—h lztxom#EEEELET,

INIT_A, INIT_B, SRVAL A, SRVAL B Jg#: 1%, 16 EH THELE T, ZOMBEIZR —MEICL>TERRVET, =
EXIE. RN A DIENR 1, A—F B OIEMN 4 ® RAMB16.S1.54 D4 R—h A DLV ZZ1T 1 EYRMeD T,
INIT A F721% SRVAL A IZIE 1 7 0 LMEETEEH A, A—FB OHAHLIAXIL 4 Y MeD T, INIT B F72i%
SRVALB (20 ~F ® 16 #HEEfEE TEET,

N)T 4 EohEEieR—rTlL, HAOLAZ O U5 084513, INIT_A. INIT_B. SRVAL_A, SRVAL B OfED it
MCHRELET,

INIT 3L T SRVAL J@ AR E LW E1E, 7 74V T 0 IS8k ET,
ETAHE—FDER

WRITEMMODE_A EM:1%, =27 /v 7R—hk RAMB16 DR —h A DATVBLOH 10N EEHI#L ., WRITE MODE_B
B, A—hB @%%)kifﬁﬂjﬁwmﬁ%ﬁ%ﬁ%ﬂbiﬁ 57 /LML, WRITEMODE_A & WRITE.MODE_ B 1%
W77t WRITE FIRST IR ESNTWET, ZO%HE . ANENAEVICEZIAENT-ZIZZOENIH IESET,
READ_FIRST |2 ET DL, ARVONEN M IS, ASMEBAEVICEZIAENET, NO_CHANGE IZERET
B ATMEIFAENCESAENE TN, HHOMEITELERA, F—FA LR —FB TRIELAEY BACH A
L/ EBEXABEITEIELESEA OB OMRFITIEIZOWTIE, [R—F A ER—F B BBATOHAONL T %
ZHLTLTEEN,

R—k A LR—FBABETHIEEDORNAE
Spartan—3A 7 17 SelectRAM™ (%, 52272 T 27 /L iIR—hk RAM T, 2 DOR—FREIRFIZFECAEY BT 78 A

TEFET, 2L, —HOR—=INRHDHAEY BNMICEBEALEZIToTWDEGEAIE. O — F DR —KIT clock-to—clock
Yo RNT v HALHNIZ, FDAEY KL CEEAAFZITH AR LEZEITLARWVIOIICTILENRHDET,

Spartan-3 547 35') HA4K (HDL )
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& XILINXs FEIE: THAY ILAVE

WDOFRIZ, T 27 /v Am—h RAMBL6 THEANRAELEG S OEEL, WRITEMODE A & WRITEMODE_ B D% & 5]
W RLET,

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=NO_CHANGE D& &

T—=45 [ \)Fq
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k72L | Z{b7L
1 0 1 1 DIA DIB DIPA | DIPB | &1k | X 24 | X DIA DIPA
2L L
0 1 7 1 DIA DIB DIPA | DIPB | X =i | X 754 | DIB DIPB
L L
1 1 7 1 DIA DIB DIPA | DIPB | &t | &1t | &1t | &1k [ X X
3L L L L

WRITE_MODE _A=READ _FIRST., WRITE_MODE B=READ FIRST Di5&

T2 | \UT4
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB | DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 7 7 DIA | DIB DIPA | DIPB [ RAM | RAM | RAM | RAM | b7l | Z1{b7sL
1 0 1 i DIA |[DIB |DIPA |DIPB |RAM |RAM |RAM |RAM | DIA DIPA

0 1 7 7 DIA |[DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |DIB DIPB

1 1 7 7 DIA |DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |X X

WRITE_MODE_A=WRITE_FIRST., WRITE_MODE B=WRITE FIRST D5 &

T—3 [ \UTa
WEA | WEB | CLKA | CLKB [ DIA |DIB |DIPA | DIPB | DOA |DOB | DOPA|DOPB | RAM RAM

0 0 T ) DIA DIB DIPA | DIPB | RAM RAM RAM RAM b7l | ZEfkieL
1 0 T ) DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA

0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB

1 1 7 7 DIA DIB DIPA | DIPB | X X X X X X

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=READ_FIRST D& &

T=52 | \UT4
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB |DOA [DOB [DOPA|DOPB|RAM |RAM

0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | Z{k7L | &b/l

1 0 i 1 DIA DIB DIPA | DIPB | &4k | X it | X DIA DIPA
7L L

0 1 1 1 DIA DIB DIPA | DIPB |RAM |[RAM | RAM | RAM | DIB DIPB

1 1 i 1 DIA DIB DIPA | DIPB | &4k | X ik | X DIB DIPB
2L 2L

Spartan-3 547 5!) 54K (HDL F)
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WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=WRITE FIRST D 5&

T=5 | \UT4
WEA [WEB | CLKA | CLKB [DIA |DIB |DIPA [DIPB |DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM |RAM | Z{k7L | Z{k7eL
1 0 1 1 DIA DIB DIPA | DIPB | &4k | X 24 | X DIA DIPA
L L
0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | &4k | X ik | X X X
L 3L

WRITE_MODE_A=READ_FIRST # &% WRITE_MODE B=WRITE_FIRST

ikl B WAUL 24
WEA | WEB | CLKA | CLKB | DIA |DIB | DIPA |DIPB | DOA | DOB | DOPA | DOPB | RAM RAM

0 0 7 7 DIA DIB DIPA DIPB RAM RAM RAM RAM Eik7zL | el

1 0 7 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA

0 1 7 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB

1 1 7 7 DIA DIB DIPA DIPB X DIB X DIPB DIA DIPA
THAVDARNEE

AAR =g )

HE R HELE

CORE Generator™ LY % —R nJ

~7adYR—h AT

AR R 1%

B T—45E & TIAIE 5 BA
INIT_00 ~ 2 45/ EEOfE 4 _CEnm RAM LB DT — &2 55y OWIEEEE L £7,
INIT_3F 16 %
INIT_A 2 %/ EEOHE 4+ _C¥nm ar 74X 2l —3iar %o DOA H 1R —rowH
16 %K EEFEELET, EvMEIX, RAM O AR —kD
MEIC k> T FEVET,
INIT_B 2 R/ =Y T _RCTEr a7 4F¥ a2l —ar#% o DOB H IR —Row)
16 %K HEEEELET, Ev MBI, RAM @ B R —FD
MEIC k> T FEVET,
INITP_00 ~ 2 it/ 125 D T NTHr RAM EEBN DRV F 15 5y OB A FEEL £,
INITP_07 16 ¥

Spartan-3 54751 H4K (HDL A)
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& XILINXs

B

&

FI+ILE

#it BA

SIM_COLLISION_

CHECK

“ALL” .
"WARNING_
ONLY”,

“"GENERATE_X_

ONLY”,
“"NONE”

“ALL

AEYDBENRELZBEAIT 2 —arDF)
ERZE T CTEET, FEM i/k@&io@f@‘o

"ALL” : #E A — U N EN., BET 5
HATBIUCAERIOERARE X) 1IZ720FT,

“WARNING ONLY” : #8& 2yt — D Hh3 H
NEN, BEETAIHNBIOAEIDOMEITE
DFEFERFFSNET,

"GENERATE_X_ONLY” : #4532y — 1T
hEn T, FHET L BLOAEYOEN
RE X) 120 ET,

“NONE” : #& 2t — i a7, B
HTAH N BLOATRYOEILF O F 5 E
SNET,

AE: VALL” AN OMEICER ETHE, Vol —
/a/q: T YPA L OREERH Tl BT
. ZOEEEFE T DG ATEESLE T, §F
ai\ TEm/>Iab—vay WAL AR %
ZIRLTTEEW,

Ean==4

SRVAL_A

2 5/
16 4K

T _CTEnm

RSTA B> %7 % —hL7=L &2, DOA H IR —F
Zobh (1) 725008y h (0) T2 v RITEIC
HELET, v MEIX. RAM @ A R—hDIEIC

FoTIEVET, TT7FAFTIITRTOE VIR
VevhEnEd,

SRVAL_B

2 %/
16 %

EEOME

T _CTEnm

RSTB &> %7 —RL7=&XiZ, DOB i i7" —h
ZEybh (1) T20UtEvh 0) 72058 v &I
HELET, EvhEiL. RAM @ B 7R —FDIEIC

FoTHIEVET, T7FAITIITRTOE VIR
VEyhahEd,

WRITE_MODE_A

XFF

"WRITE_FIRST”
“"READ_FIRST”,

“NO_CHANGE”

"WRITE_FIRST”

EX AL RN DOA IR—hCEITEINDHEXZD
R—FOEEZEELET,

"WRITE_FIRST” : fE23A —MMZHE

bHAENET,

"READ_FIRST” : 7= IZENEZAENDHI
12, RAM O LLETOEN H S1AR — Mo 71X
nEd,

“NO_CHANGE” : H /178 — 1o LART O A3
s, AR —FOEITZE{LLEH A, RAM
DR —=IPBEZ A NI WGEEIL, 20
E—RNIZHETDHILEBEIOLET,

SIAFENTH

WRITE_MODE_B

pe ]

"WRITE_FIRST”,

“"READ_FIRST”
“NO_CHANGE”

"WRITE_FIRST”

EXAL TR DOB R—FTEITENLLEZD
AR—ROBEZIRELET,

"WRITE_FIRST” : 23R —hMZ
BHASNET,

FERAENL TR
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[mt

B F—AE 1 FI+ILE S5 BA

"READ_FIRST” : #-IZENEEAENSH]
({2 RAM O LLETOE A iR —MI &
nEd,

“NO_CHANGE” : 4 7778 — D LLRii DB 3 R
I, HAR—rOEITZE{LEE A, RAM
DR =IO EEFRAHZRNESIEZ, 20
E—RNICHETDHIEBEIOLET,

VHDL Bk (/2 RAV T —23Y)
WD 2 OOLBFEELRNWESIT., 2 — LT T4 T B E ORI T E T,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S1_S18: 16k/lk x 1/16 + 0/2 Parity bits Dual-Port RAM
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1

RAMB16_S1_S18_inst : RAMB16_S1_S18
generic  map (

INIT_A => "0", -- Value of output RAMregisters on Port A at startup

INIT_B => X"00000", -- Value of output RAMregisters on Port B at startup
SRVAL_A=> "0", - Port A ouput value upon SSR assertion

SRVAL_B => X"00000", -- Port B ouput value upon SSR assertion

WRITE_MODE_A=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B=> "WRITE_FIRST", - WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"

--  The following INIT_xx declarations specify  the initial contents of the RAM

-- Port A Address 0 to 4095, Port B Address 0 to 255

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 4096 to 8191, Port B Address 256 to 511

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",

\%

\%
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200 http://japan.xilinx.com UG607 (v14.1) 2012 &£ 4 A 24 H




& XILINXs

port

);

1

-- Port A Address 8192 to 12287, Port B Address 512 to 767
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 12288 to 16383, Port B Address 768 to 1023
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP_xx are for the parity bits
-- Port B Address 0 to 255
INITP_O0 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 256 to 511
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 512 to 767
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_O5 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 768 to 1023
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")
map (

DOA => DOA, -- Port A 1-bit Data Output
DOB => DOB, -- Port B 16-bit Data Output
DOPB=> DOPB, - Port B 2-bit Parity Output
ADDRA=> ADDRA, -- Port A 14-bit Address Input
ADDRB=> ADDRB, -- Port B 10-bit Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- Port A 1-bit Data Input
DIB => DIB, -- Port B 16-bit Data Input
DIPB => DIPB, -- Port-B  2-bit parity Input
ENA => ENA, -- Port A RAMEnable Input
ENB => ENB, -- PortB  RAMEnable Input
SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA=> WEA, -- Port A Write Enable Input
WEB=> WEB -- Port B Write Enable Input
End of RAMB16_S1_S18 inst instantiation

Verilog F2il ({1 RAVL T —23Y)
RAMB16_S1 S18: 16k/lk x 1/16 + 0/2 Parity bits Dual-Port RAM

Spartan-3 547 5!) 54K (HDL F)
UG607 (v14.1) 2012 &£ 4 A 24 H
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1 Spartan-3

/I Xilinx HDL Libraries Guide, version 14.1

RAMB16_S1_S18 #(
INIT_A(1'b0), /I Value of output RAMregisters on Port
.INIT_B(18’h00000), /I Value of output RAMregisters on Port
.SRVAL_A(1'b0), /I Port A output value upon SSR assertion

.SRVAL_B(18’'h00000), /Il Port B output value upon SSR assertion

WRITE_MODE_A("WRITE_FIRST"), /I
WRITE_MODE_B("WRITE_FIRST"), /I
.SIM_COLLISION_CHECK("ALL", I

/I The following
/I Port A Address 0 to 4095, Port

INIT_xx declarations

WRITE_FIRST, READ_FIRST or

A at startup
B at startup

NO_CHANGE

WRITE_FIRST, READ_FIRST or NO_CHANGE
"NONE", "WARNING_ONLY", "GENERATE_X_ONLY", "ALL"

specify  the initial
B Address 0 to 255

contents

of the RAM

.INIT_00(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OA(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OD(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Port A Address 4096 to 8191,

Port B Address 256 to 511

.INIT_10(256°’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_11(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Port A Address 8192 to 12287,

Port B Address 512 to 767

.INIT_20(256°’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_21(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Port A Address 12288 to 16383,

Port B Address 768 to 1023

.INIT_30(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256°’h0000000000000000000000000000000000000000000000000000000000000000),
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.INIT_38(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I The next set of INITP_xx
/I Port B Address 0 to 255
.INITP_00(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 256 to 511

.INITP_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I  Port B Address 512 to 767

.INITP_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 768 to 1023

.INITP_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256’h0000000000000000000000000000000000000000000000000000000000000000)

are for the parity bits

) RAMB16_S1_S18 inst (

);
I

.DOA(DOA), /I Port A 1-bit Data Output
.DOB(DOB), /I Port B 16-bit Data Output
.DOPB(DOPB), /I Port B 2-bit Parity Output
.ADDRA(ADDRA), /I Port A 14-bit Address Input
.ADDRB(ADDRB), /[ Port B 10-bit Address Input
.CLKA(CLKA), /I Port A Clock

.CLKB(CLKB), /I Port B Clock

.DIA(DIA), /I Port A 1-bit Data Input

.DIB(DIB), /I Port B 16-bit Data Input
.DIPB(DIPB), /I Port-B  2-bit parity Input
.ENA(ENA), /I Port A RAMEnable Input

.ENB(ENB), /I Port B RAMEnable Input
.SSRA(SSRA), /I Port A Synchronous Set/Reset Input
.SSRB(SSRB), /I Port B Synchronous Set/Reset Input
.WEA(WEA), /I Port A Write Enable Input
.WEB(WEB) /[ Port B Write Enable Input

End of RAMB16_S1_S18 inst instantiation

s HIEHR

Spartan-3 ¥ = %L —<5. FPGA @.—H%'— H AR

Spartan—3 FPGA 773 5 —&3 —h
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EIE: THAY ILAVE & XILINXs

RAMB16_S1_S2

71)2F 47 : 16K-bit Data and 2K—bit Parity Dual-Port Synchronous Block RAM with 1-bit
and 2-bit Ports

WEA | RAMB16_S1_S2

ENA

SSRA DOA [0:0]

CLKA

ADDRA [13:0]

DIA [0:0]

WEB
ENB
SSRB DOB [1:0]
CLKB f—
ADDRB [12:0]

DIB [1:0]

X10624

M=

ZOTHAY TL AN, FIESALEREAHA T, 727V A—FOHEH RAM 71y 7T, £71ys RAM
DAR—MIIL 16384 BV DT —% ARURBHVET, RA—MEH 9, 18, 36 By MIar 74¥al —varSijoR—h
(ZiE, EBIT 2048 B RDARYT 4 ARV HVET, KR —ME, FIC 16384 DT —& AEY LWL TT 7k
ALET, HFR—hOT —ZEIE, ZNENEINCRETEET, ZOTLAVIDOR—FBIO /L ORERRIT IR —
FOFIH ] DRITTRENTWET,

Spartan-3 547 35') HA4K (HDL )
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& XILINXe EIE: THAY ILAVE
=D
& I 5%
HER A
AR H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM O AE
74
RAM /\1)T 4 RAM
1 X X X X X X INIT_A INIT_A B2 AL
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A Bl L Bkl
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7201, Bk, RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

addr = RAM 7RL- &

SRVAL A = LV AX DA

data = RAM O A )5 —#

GSR=Z7m— 3L £y UEYMER

pdata = RAM DXV F ¢ 5 —X
IWRITE_MODE_A=NO_CHANGE
2WRITE_.MODE_A=READ_FIRST

SWRITE_ MODE_A=WRITE_FIRST

RAM(addr) = 7 FL- 2 ADDR ® RAM O N

INIT A = ALY AFHIZ INIT A JBECTHRESNIAE, T 74V MITXT0 T,

Spartan-3 547 5!) 54K (HDL F)
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FTIE: THAY ILAVE
mER B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DAZAE
T—5 NYT4
RAM RAM
1 X X X X X | x INIT_B INIT_B el | sl
0 X X X X X ZEib7eL AL AL b7l
0 1 1 0 1 X X |x SRVAL B SRVAL B Eivel | el
0 1 1 1 1 addr data | pdata | SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 i addr X X RAM(addr) RAM(addr) A/l 7z
0 1 0 1 0 addr data | pdata | Z={k72 11, izl RAM(addr) | RAM(addr)
RAM(addr)2? ., RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = 1 )L P22 FIIC INIT B JBMECRESNTE, 774/ MITTO TY,
SRVAL B = LY AZ DfH
addr = RAM 7RL- &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O )T ¢ 5 —X
IWRITE_MODE_B=NO_CHANGE
2WRITE_MODE_B=READ_FIRST
SWRITE_MODE_B=WRITE_FIRST
R—bDEREA
R—k A K—k B
THAY T3 [/NUTa | TRLR [ T=5 [ \UTq [ T=5 [/XUTq | TRLR | T=5 [ N)T4
ILAVE Lt L1 INR INR INR Lt L1 INR INR INR
RAMB16_S1_S2 16384 x1 | ~ (13:0) (0:0) - 8192x2 |~ (12:0) (1:0) -
LD —R¥ X i
Spartan-3 54751 H4K (HDL A)
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BR—NI, ZNEThor/ay 7 Zm2Zm/MPLET, F—hA DOKT—Z AN DIA) OBy sTvT ZAL B
FOF —2H #7132 (DOA) @ clock—to—out ZA A%, CLKA #HH#ELLES, R—F B D&% F—Z AL (DIB) O
YO NT T BAL BEIORF —FH 7132 (DOB) @ clock-to—out ZA A%, CLKB Z#HEHELLET, A Rx—7 /L '
ENA (X, R —hF A OFiA L, EXIAL, VY MHIIL E3, ENA 23 Low O4, 7 —XITEZIAENT, 1
(DOA B X DOPA) 12k L EH A, ENA LUtk (SSRA) 28 High D4, 71w (CLKA) 78 Low 7>5 High 124
DEHHEXIZ DOA :?oJ:U\ DOPA 7 SRVAL A 2By hENLET, T4 £ 2 —7 /L (WEA) & High D&, DIA B
LTV DIPA Oy RAM IZEXIAFNET, ENA 28 High T SSRA & WEA 78 Low O34, 7773 Low 75 High 12
PR HEEIZ, RAM 7% LA (ADDRA) 2RI TND T —H R Fe A4 HEFLET, SSRA 7% Low T ENA & WEA
23 High DA, 7uv ) Low 5 High 1810 HH X, EXIAAT R A (ADDRA) TERZNLTWAHT —RIZ
T —4 N JJ (DIA 3L DIPA) DG AAENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEIE, FEXIA
FE—RICE o TEARVFES, EXALE—RIL, T 74V TlE WRITEMODE=WRITE_FIRST IZ8% ESNTWET,

AF—7 )L B ENB (%, R—h B OFiAHL, EXIAL, Uy bEHI#ILE3, ENB 28 Low DA, T —X 3 EX
AENT, 7 (DOB BXUDOPB) 132k LEH¥ A, ENB LUtk (SSRB) 23 High D34 . Z7uw 7 (CLKB) 28 Low
B High (2805 L&(Z, DOB %i@“ DOPB 7% SRVAL B (v h&ihvET, 74 A x—7 /L (WEB) $ High ®
BA1%. DIB 8L DIPB D) RAM ([Z#EXIAENE£T, ENB 7 High T SSRB & WEB 7% Low D4, 7wy
Low 75 High (2 @U*Ebék% RAM 7’% L A (ADDRB) IZ& SN TWDT — X3 /1& 31 FE T, SSRB 28 Low T
ENB & WEB 728 High @34, 712y 77 Low 75 High IZUINEEH AL, EEIALT R A (ADDRB) Ti#EREN T
WA —RIZT—% AT (DIB BL O DIPB) DERFHEAAFEINLET, ‘»—&tljjj (DOB BL U DOPB) I IEn 5l
1T, EEIABLET—RIZE-oTERVET, BXIALE—RNIE, T 74/VFTiE WRITE MODE=WRITE_FIRST {Z5% & &
TWET, BHROFATIL, HIEE Y (ENA, WEA, SSRA, CLKA. ENB., WEB. SSRB. CLKB) 23775 ¢~ High T®
HEBELTHWETN, R—MIA v NRN—=F—%2FELTCT 7747 Low IZTHZEHTEET, RAMBI6 DR —MIAL
BELIEA N =237 a0y VNI HFIAENDD T, CLB VY —A I HENEE A,

FELR v

BAR—MI, R —FDIBIZL > TRRAT RV A E FEEFE AL T, FU 18432 O AEY BT 7E2ALET,
[F—ZHDOKR—K TRV R =y 7 IR TINT, T_RTOR—MET 16384 HDOAEY B & T —FDOKEHIAHE H
TEET, 9,18, BLV 36 EYMEOR—MZIE, U T HOR—K TRVR <o 7 [NZRT EIIZ, 2408 {H# D <Y
T4 AE) BALHVET, FFEDOR—METOWIA: RAM O E L, IRORAZE > TIRESNET,

Start=((ADDR port+1)*(Widthport)) —1
End=(ADDRport)*(Widthport)

ROFI, BER—MEDOT RV A vy T2 RmLET,
T—AAOKR—k PRLR %7

T2 \ ‘
g |K—r0F—4% FELZ
1 16384 | <— 131130129128 27]126125]24123122|21120f19]18|17|16|15]14|13]12]111]10]198]|7]6|5|41312]1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—| 3 2 1 0
16 1024 | <— |1 0

32 512 | <—]0
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EIE: THAY ILAVE & XILINXs

NYTFARADKR—F PRLR %97

NYTAE | R—bkD/8) T4 PELR

1 2048 | <— 3 2 1 0
2 1024 | <— 1 0
4 512 [ <{— 0

FaF7IL R—k RAMB16 D AEYHNBD#HIIE

INIT xx BYEEFHT AL, TALZADAL T 4K 2L — 32 FIZ RAMB16 DAEVONEFEZYHLTXET, &
RAMB16_Sm_Sn O FJEIE 1T, 64 FEEOYIE(LEM: (INIT_00 ~ INIT3F) THELET. & BMIL, 64 O 16 HIHE
MBRY ., A EF 16384 By MR ETEE T,

INITP.xx BEAE T AL, TAALRADIL T4 X2l —ar FR3 7 — R T 4 ARV E YL TExET,
9. 18,36 By MMEIZay 74X 2l —ar &R =D YT 4 AU O WAL, 8 fE D F#A{L)EME ANITP.00 ~
INITP.07) CHRELET, FEM1% 64 HD 16 EEEBEY ., &5 2048 B MR E T&£7,

INIT xx F72(3 INITP xx J@PEZFEELRWG A1, TOTRLVADEIT 0 IZRESNET, BIEE —HM7ZT0HRETS
&L BEAIE YRS 0 12720 E T,

Fa7IL R—k RAMB16 D AL A2 D HH1E

Spartan—3A O4 | BEIRBEARE (GSR 25 High O L&) I IV U AZ DR E Y N 0 F7203 1 I b C&EE3, £,
TR/ VY T — KL% Ofi %, IR ARFOYIHIEE 1T BAeDEICRETEET, 727 /L "—h RAMBI16
DAL 2ZZ2 AT BB ML, INIT A, INIT_B, SRVAL_A, SRVAL B @ 4 fEENHVET, INIT A BHILE
FEEAREOR—F A O AL 22O HIHEEFEEL ., INIT B BHIZEIRBEARKOR—F B OH L2209
ZIHEELET, SRVAL A BHIFAR—K A TSSRA (v /Uty ANZETH—RLiztE0 a2 EL ., SRVALB
JBMEIZA—F B T SSRB (v b/ Vv ANETH— Xy ELEELET,

INIT_A, INIT_B, SRVAL A, SRVAL B JE#: 1%, 16 EH THELET, ZOMBEIIR —MEIZL->TERRVET, =
EXIE. RN A DIENR 1, A—F B OIEMN 4 ® RAMB16.S1.54 D4 R—h A D LY 22T 1 EYReD T,
INIT A F721Z SRVALA 21X 1 22 0 LOMBEETEEY A, R—FBOHNLV IV RZT 4 Ew2D T, INIT.B F721%
SRVALB 12 0 ~ F @ 16 #EHEE24EE TEEd,

ANVT 4 By bR =TI, BV PAZDSYT 4 E 5313, INIT AL INIT B, SRVAL A, SRVAL B OfED EATE Y
FCHRELET,

INIT B3X O SRVAL EMEZIEELRWEAIEL, 7 74V T 0 b ET,
EXAHE—FDEIR

WRITEMODE A @M%, 5 =7 /L ;"—bk RAMB16 O —h A DATVB IO I ONEZHIE L. WRITEMODE_B
BYEX, A —F B OAERVBIOH I ONEZFIILES, 7 74/ 8Tl WRITEMODE A & WRITE.MODE B (%
W 7 &t WRITE FIRST IR ESNVTWET, ZO5E . AJMENAEVICEZSIAENT-ZIZZDOENIH ISIVET,
READ_FIRST IZFRET D&, ARVONED M Isivict . AJMERAEVICEZIAENET, NO_CHANGE (2R ET
HECATHEITAEVICEZSAENETH, HAOMEIFEILEEA, F—FA LR —F B TRICAEY B/IZH A H
L/EBXABEITEIELIEBEOH A ORI FTIEICOWTEL, [R—hA LR—FB BNBEETHHEEOMU T i %
ZIRLTLIZEN,

R—bALR—FBARETHEEDORLAE

Spartan—3A 7 127 @ SelectRAM 1%, 58472 T 2.7 /L iIR—hk RAM T, 2 DOR—bINEIRFICFECAEY BT 78 A
TXET, 2L, —FHOR—IRHDHAETY BNVICEZIABLEIT>TWDEAEIX. 9 — F DR —KT clock-to—clock
O NT VT ZALRNIZ, FEDOAEY BICH L TEXIALEITHAN L ZEZITLARNIIICTOMERHVET,

Spartan-3 547 35') HA4K (HDL )
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& XILINXs FEIE: THAY ILAVE

WDOFRIZ, T 27 /v Am—h RAMBL6 THEANRAELEG S OEEL, WRITEMODE A & WRITEMODE_ B D% & 5]
W RLET,

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=NO_CHANGE D& &

T—=45 [ \)Fq
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k72L | Z{b7L
1 0 1 1 DIA DIB DIPA | DIPB | &1k | X 24 | X DIA DIPA
2L L
0 1 7 1 DIA DIB DIPA | DIPB | X =i | X 754 | DIB DIPB
L L
1 1 7 1 DIA DIB DIPA | DIPB | &t | &1t | &1t | &1k [ X X
3L L L L

WRITE_MODE _A=READ _FIRST., WRITE_MODE B=READ FIRST Di5&

T2 | \UT4
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB | DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 7 7 DIA | DIB DIPA | DIPB [ RAM | RAM | RAM | RAM | b7l | Z1{b7sL
1 0 1 i DIA |[DIB |DIPA |DIPB |RAM |RAM |RAM |RAM | DIA DIPA

0 1 7 7 DIA |[DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |DIB DIPB

1 1 7 7 DIA |DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |X X

WRITE_MODE_A=WRITE_FIRST., WRITE_MODE B=WRITE FIRST D5 &

T—3 [ \UTa
WEA | WEB | CLKA | CLKB [ DIA |DIB |DIPA | DIPB | DOA |DOB | DOPA|DOPB | RAM RAM

0 0 T ) DIA DIB DIPA | DIPB | RAM RAM RAM RAM b7l | ZEfkieL
1 0 T ) DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA

0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB

1 1 7 7 DIA DIB DIPA | DIPB | X X X X X X

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=READ_FIRST D& &

T=52 | \UT4
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB |DOA [DOB [DOPA|DOPB|RAM |RAM

0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | Z{k7L | &b/l

1 0 i 1 DIA DIB DIPA | DIPB | &4k | X it | X DIA DIPA
7L L

0 1 1 1 DIA DIB DIPA | DIPB |RAM |[RAM | RAM | RAM | DIB DIPB

1 1 i 1 DIA DIB DIPA | DIPB | &4k | X ik | X DIB DIPB
2L 2L
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EIE: THAY ILAVE & XILINXs

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=WRITE FIRST D 5&

T=5 | \UT4
WEA [WEB | CLKA | CLKB [DIA |DIB |DIPA [DIPB |DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM |RAM | Z{k7L | Z{k7eL
1 0 1 1 DIA DIB DIPA | DIPB | &4k | X 24 | X DIA DIPA
L L
0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | &4k | X ik | X X X
L 3L

WRITE_MODE_A=READ_FIRST # &% WRITE_MODE B=WRITE_FIRST

ikl B WAUL 24
WEA | WEB | CLKA | CLKB | DIA |DIB | DIPA |DIPB | DOA | DOB | DOPA | DOPB | RAM RAM

0 0 7 7 DIA DIB DIPA DIPB RAM RAM RAM RAM Eik7zL | el

1 0 7 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA

0 1 7 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB

1 1 7 7 DIA DIB DIPA DIPB X DIB X DIPB DIA DIPA
THAVDARNEE

AAR =g )

HE R HELE

CORE Generator™ LY % —R nJ

~7adYR—h AT

AR R 1%

B T—45E & TIAIE 5 BA
INIT_00 ~ 2 45/ EEOfE 4 _CEnm RAM LB DT — &2 55y OWIEEEE L £7,
INIT_3F 16 %
INIT_A 2 %/ EEOHE 4+ _C¥nm ar 74X 2l —3iar %o DOA H 1R —rowH
16 %K EEFEELET, EvMEIX, RAM O AR —kD
MEIC k> T FEVET,
INIT_B 2 R/ =Y T _RCTEr a7 4F¥ a2l —ar#% o DOB H IR —Row)
16 %K HEEEELET, Ev MBI, RAM @ B R —FD
MEIC k> T FEVET,
INITP_00 ~ 2 it/ 125 D T NTHr RAM EEBN DRV F 15 5y OB A FEEL £,
INITP_07 16 ¥

Spartan-3 54751 H4K (HDL A)
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& XILINXs

B

&

FI+ILE

#it BA

SIM_COLLISION_

CHECK

“ALL” .
"WARNING_
ONLY”,

“"GENERATE_X_

ONLY”,
“"NONE”

“ALL

AEYDBENRELZBEAIT 2 —arDF)
ERZE T CTEET, FEM i/k@&io@f@‘o

"ALL” : #E A — U N EN., BET 5
HATBIUCAERIOERARE X) 1IZ720FT,

“WARNING ONLY” : #8& 2yt — D Hh3 H
NEN, BEETAIHNBIOAEIDOMEITE
DFEFERFFSNET,

"GENERATE_X_ONLY” : #4532y — 1T
hEn T, FHET L BLOAEYOEN
RE X) 120 ET,

“NONE” : #& 2t — i a7, B
HTAH N BLOATRYOEILF O F 5 E
SNET,

AE: VALL” AN OMEICER ETHE, Vol —
/a/q: T YPA L OREERH Tl BT
. ZOEEEFE T DG ATEESLE T, §F
ai\ TEm/>Iab—vay WAL AR %
ZIRLTTEEW,

Ean==4

SRVAL_A

2 5/
16 4K

T _CTEnm

RSTA B> %7 % —hL7=L &2, DOA H IR —F
Zobh (1) 725008y h (0) T2 v RITEIC
HELET, v MEIX. RAM @ A R—hDIEIC

FoTIEVET, TT7FAFTIITRTOE VIR
VevhEnEd,

SRVAL_B

2 %/
16 %

EEOME

T _CTEnm

RSTB &> %7 —RL7=&XiZ, DOB i i7" —h
ZEybh (1) T20UtEvh 0) 72058 v &I
HELET, EvhEiL. RAM @ B 7R —FDIEIC

FoTHIEVET, T7FAITIITRTOE VIR
VEyhahEd,

WRITE_MODE_A

XFF

"WRITE_FIRST”
“"READ_FIRST”,

“NO_CHANGE”

"WRITE_FIRST”

EX AL RN DOA IR—hCEITEINDHEXZD
R—FOEEZEELET,

"WRITE_FIRST” : fE23A —MMZHE

bHAENET,

"READ_FIRST” : 7= IZENEZAENDHI
12, RAM O LLETOEN H S1AR — Mo 71X
nEd,

“NO_CHANGE” : H /178 — 1o LART O A3
s, AR —FOEITZE{LLEH A, RAM
DR —=IPBEZ A NI WGEEIL, 20
E—RNIZHETDHILEBEIOLET,

SIAFENTH

WRITE_MODE_B

pe ]

"WRITE_FIRST”,

“"READ_FIRST”
“NO_CHANGE”

"WRITE_FIRST”

EXAL TR DOB R—FTEITENLLEZD
AR—ROBEZIRELET,

"WRITE_FIRST” : 23R —hMZ
BHASNET,

FERAENL TR
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& XILINXs

B

FI+ILE

#it BA

"READ_FIRST” : #-IZENEEAENSH]
({2 RAM O LLETOE A iR —MI &
nEd,

“NO_CHANGE” : 4 7778 — D LLRii DB 3 R
I, HAR—rOEITZE{LEE A, RAM
DR =IO EEFRAHZRNESIEZ, 20
E—RNICHETDHIEBEIOLET,

VHDL 2k (A2 RA T —3Y)

WD 2 OOLBFEELRNWESIT., 2 — LT T4 T B E ORI T E T,

Library  UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S1_S2: 16k/8k x 1/2 Dual-Port RAM
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1

RAMB16_S1_S2_inst RAMB16_S1_S2

generic  map (
INIT_A => "0", -- Value of output RAMregisters on Port
INIT_B => X"0", -- Value of output RAMregisters on Port
SRVAL_A=> "0", -- Port A ouput value upon SSR assertion
SRVAL_B => X"0", -- Port B ouput value upon SSR assertion

WRITE_MODE_A=> "WRITE_FIRST", -
WRITE_MODE_B=> "WRITE_FIRST", --

SIM_COLLISION_CHECK => "ALL", -- "NONE",
--  The following INIT_xx declarations specify
-- Port A Address 0 to 4095, Port B Address

WRITE_FIRST, READ_FIRST or
WRITE_FIRST, READ_FIRST or

the initial
0 to 2047

A at startup

B at startup

NO_CHANGE
NO_CHANGE

"WARNING", "GENERATE_X_ONLY", "ALL"

contents of the RAM

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Port A Address 4096 to 8191, Port

B Address 2048 to 4095

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_19 =

\%

X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",

\%

INIT_1F =

X"0000000000000000000000000000000000000000000000000000000000000000",
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& XILINXe EI3E: THAY ILAVE
--Port A Address 8192 to 12287, Port B Address 4095 to 6143
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 12288 to 16383, Port B Address 6144 to 8091
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (
DOA => DOA, -- Port A 1-bit Data Output
DOB => DOB, -- Port B 2-bit Data Output
ADDRA=> ADDRA, -- Port A 14-bit Address Input
ADDRB=> ADDRB, -- Port B 13-bit Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- Port A 1-bit Data Input
DIB => DIB, -- Port B 2-bit Data Input
ENA => ENA, -- Port A RAMEnable Input
ENB => ENB, -- PortB  RAMEnable Input
SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA=> WEA, -- Port A Write Enable Input
WEB=> WEB -- Port B Write Enable Input

)i

-- End of RAMB16_S1_S2 inst instantiation

Verilog i1t ([ REF LT —23Y)

/I RAMB16_S1_S2: 16k/8k x 1/2 Dual-Port RAM

1 Spartan-3

Il Xilinx HDL Libraries Guide, version 14.1

RAMB16_S1_S2 #(
INIT_A(1'b0), /I Value of output RAMregisters on Port A at startup
.INIT_B(2'b00), /I Value of output RAMregisters on Port B at startup
.SRVAL_A(1'b0), /I Port A output value upon SSR assertion
.SRVAL_B(2'b00), /I Port B output value upon SSR assertion
WRITE_MODE_A("WRITE_FIRST"), /I WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B("WRITE_FIRST"), /I WRITE_FIRST, READ_FIRST or NO_CHANGE
.SIM_COLLISION_CHECK("ALL"), /I "NONE", "WARNING_ONLY", "GENERATE_X_ONLY", "ALL"
/I The following INIT_xx declarations specify  the initial contents of the RAM

/I Port A Address 0 to 4095, Port B Address 0 to 2047
.INIT_00(256’h0000000000000000000000000000000000000000000000000000000000000000),

Spartan-3 547 5!) 54K (HDL F)
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& XILINXs

) RAMB16_S1_S2_inst

.INIT_01(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_O0A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OB(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OD(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 4096 to 8191,
.INIT_10(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address
.INIT_20(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256’'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address
.INIT_30(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256’'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_38(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3F(256’h0000000000000000000000000000000000000000000000000000000000000000)

.DOA(DOA),
.DOB(DOB),
.ADDRA(ADDRA),
.ADDRB(ADDRB),
.CLKA(CLKA),
.CLKB(CLKB),

I
i
I
I
i
I

(

8192 to 12287,

12288 to 16383,

Port
Port
Port
Port
Port
Port

A 1-bit
B 2-bit
A 14-bit
B 13-bit
A Clock
B Clock

Port B Address 2048 to 4095

Port B Address 4095 to 6143

Port B Address 6144 to 8091

Data Output
Data Output
Address Input
Address Input

214
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& XILINXs EI3E: THAY TLAVE
.DIA(DIA), /I Port A 1-bit Data Input
.DIB(DIB), /I Port B 2-bit Data Input
.ENA(ENA), /I Port A RAMEnable Input
.ENB(ENB), /I Port B RAMEnable Input
.SSRA(SSRA), /I Port A Synchronous Set/Reset Input
.SSRB(SSRB), /I Port B Synchronous Set/Reset Input
WEA(WEA), /I Port A Write Enable Input
.WEB(WEB) /I Port B Write Enable Input
)
/I End of RAMB16_S1_S2_inst instantiation
5 HE R ER
Spartan-3 ¥ = Rl — 32 FPGA &t —H — AR
Spartan-3 FPGA 7731 & —X 3 —}
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EIE: THAY ILAVE & XILINXs

RAMB16_S1_S36

71)2F 47 : 16K-bit Data and 2K—bit Parity Dual-Port Synchronous Block RAM with 1-bit
and 36-bit Ports

wEeA |RAMB16_S1_836

ENA

SSRA DOA [0:0]
CLKA fr—
ADDRA [13:0]
DIA [0:0]
WEB
ENB
SSRB DOPB [3:0]
CLkB DOB [31:0]

ADDRB [8:0]
DIB [31:0]

DIPB [3:0]

X10863

M=E

ZOTHAL T ACMNT, AW HEESIAREREM AT, 727V A—FOHEF RAM 7y 7 T3, %7 1y” RAM
DOAR—NMIIL 16384 VRO T —H AEUNRHVET, A—ME 9, 18, 36 v MIar74Fal —arIifzih—h
(21X, &BIZ 2048 B DR T 4 AFURH E T, KR —hE, FL 16384 fHDOT —4% AEY B/LITHAZLTT 7 &
ALET, HER—FOT —XIEIX, ENENENCEE TEET, ZOTL A MDA - BIELORERILT AR —
FOFI | OFRITRSNTVET,

Spartan-3 547 35') HA4K (HDL )
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& XILINXe EIE: THAY ILAVE
=D
& I 5%
HER A
AR H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM O AE
74
RAM /\1)T 4 RAM
1 X X X X X X INIT_A INIT_A B2 AL
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A Bl L Bkl
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7201, Bk, RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

addr = RAM 7RL- &

SRVAL A = LV AX DA

data = RAM O A )5 —#

GSR=Z7m— 3L £y UEYMER

pdata = RAM DXV F ¢ 5 —X
IWRITE_MODE_A=NO_CHANGE
2WRITE_.MODE_A=READ_FIRST

SWRITE_ MODE_A=WRITE_FIRST

RAM(addr) = 7 FL- 2 ADDR ® RAM O N

INIT A = ALY AFHIZ INIT A JBECTHRESNIAE, T 74V MITXT0 T,

Spartan-3 547 5!) 54K (HDL F)
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FTIE: THAY ILAVE
mER B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DAZAE
T—5 NYT4
RAM RAM
1 X X X X X | x INIT_B INIT_B ZAeAL | 2L
0 X X X X X ZEib7eL AL AL VX (@3
0 1 1 0 1 X X |x SRVAL B SRVAL B Eivel | el
0 1 1 1 1 addr data | pdata | SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 i addr X X RAM(addr) RAM(addr) A/l 7z
0 1 0 1 0 addr data | pdata | Z={k72 11, izl RAM(addr) | RAM(addr)
RAM(addr)2? ., RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = (JL P RAZ HIZ INIT B BHETRESNIAE, 774V MNITRTO TY,
SRVAL B = LY AZ DfH
addr = RAM 7RL- &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O )T ¢ 5 —X
IWRITE_MODE_B=NO_CHANGE
2WRITE_MODE_B=READ_FIRST
SWRITE_MODE_B=WRITE_FIRST
R—bDEREA
R—k A R—FB
FHAY F—4 |1UF4 | FELR | F=5 | XUT4 | F—% | 1UFq | 7RV | F—% | 1$UT+
ILAVE L1 L1 INR INR INR L1 L1 A NR | AR INR
RAMB16_S1.536 | 16384 x 1 | — (13:0) (0:0) - 512x32 | 512x4 | (8:0) (31:0) ] (3:0)
LD —R¥ X i
Spartan-3 54751 H4K (HDL A)
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& XILINXs FEIE: THAY ILAVE

BR—NI, ZNEThor/ay 7 Zm2Zm/MPLET, F—hA DOKT—Z AN DIA) OBy sTvT ZAL B
FOF —2H #7132 (DOA) @ clock—to—out ZA A%, CLKA #HH#ELLES, R—F B D&% F—Z AL (DIB) O
YO NT T BAL BEIORF —FH 7132 (DOB) @ clock-to—out ZA A%, CLKB Z#HEHELLET, A Rx—7 /L '
ENA (X, R —hF A OFiA L, EXIAL, VY MHIIL E3, ENA 23 Low O4, 7 —XITEZIAENT, 1
(DOA B X DOPA) 12k L EH A, ENA LUtk (SSRA) 28 High D4, 71w (CLKA) 78 Low 7>5 High 124
DEHHEXIZ DOA :?oJ:U\ DOPA 7 SRVAL A 2By hENLET, T4 £ 2 —7 /L (WEA) & High D&, DIA B
LTV DIPA Oy RAM IZEXIAFNET, ENA 28 High T SSRA & WEA 78 Low O34, 7773 Low 75 High 12
PR HEEIZ, RAM 7% LA (ADDRA) 2RI TND T —H R Fe A4 HEFLET, SSRA 7% Low T ENA & WEA
23 High DA, 7uv ) Low 5 High 1810 HH X, EXIAAT R A (ADDRA) TERZNLTWAHT —RIZ
T —4 N JJ (DIA 3L DIPA) DG AAENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEIE, FEXIA
FE—RICE o TEARVFES, EXALE—RIL, T 74V TlE WRITEMODE=WRITE_FIRST IZ8% ESNTWET,

AF—7 )L B ENB (%, R—h B OFiAHL, EXIAL, Uy bEHI#ILE3, ENB 28 Low DA, T —X 3 EX
AENT, 7 (DOB BXUDOPB) 132k LEH¥ A, ENB LUtk (SSRB) 23 High D34 . Z7uw 7 (CLKB) 28 Low
B High (2805 L&(Z, DOB %i@“ DOPB 7% SRVAL B (v h&ihvET, 74 A x—7 /L (WEB) $ High ®
BA1%. DIB 8L DIPB D) RAM ([Z#EXIAENE£T, ENB 7 High T SSRB & WEB 7% Low D4, 7wy
Low 75 High (2 @U*Ebék% RAM 7’% L A (ADDRB) IZ& SN TWDT — X3 /1& 31 FE T, SSRB 28 Low T
ENB & WEB 728 High @34, 712y 77 Low 75 High IZUINEEH AL, EEIALT R A (ADDRB) Ti#EREN T
WA —RIZT—% AT (DIB BL O DIPB) DERFHEAAFEINLET, ‘»—&tljjj (DOB BL U DOPB) I IEn 5l
1T, EEIABLET—RIZE-oTERVET, BXIALE—RNIE, T 74/VFTiE WRITE MODE=WRITE_FIRST {Z5% & &
TWET, BHROFATIL, HIEE Y (ENA, WEA, SSRA, CLKA. ENB., WEB. SSRB. CLKB) 23775 ¢~ High T®
HEBELTHWETN, R—MIA v NRN—=F—%2FELTCT 7747 Low IZTHZEHTEET, RAMBI6 DR —MIAL
BELIEA N =237 a0y VNI HFIAENDD T, CLB VY —A I HENEE A,

TRLR RyELY
BR—MNI, R—rDIEIZL > TRARD TRV ARE HEEMEHL T, AU 18432 [HOAEY Bz T 7 BALET,
[F—ZHOR—F TRL A vy 7 JIRT I, TRTOR—MET 16384 [HDOAEY L& T —FDORAIZAH

TEFET, 9,18, BLOY 36 By MEDOR—MZIE, [RUTFT A HOR—F TRV R <o IR IIIZ, 2408 fED XY
T4 A BALHVES, FFEDOR—METCOWILAR RAM OLE L, IRORUTL > TIREESNET,

Start=((ADDR port+1)%(Widthport)) —1
End=(ADDRport)*(Widthport)

WDOFEINZ, HEHR—MEDOTRL A w7 H/RLET,
—S8BEDKR—~ FFLRA %y

B |R—bDT—H2FKLR
1 16384 | <— |31]30]29]28]27]26]25]24|23[22]21|20|19[18[17|16| 15| 14| 13[12]11|10|9|8[7]|6[5[4]3|2|1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 (3| 2] 1] |0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—| 3 2 1 0
16 1024 | <— |1 0

32 512 | <—]0

Spartan-3 547 5!) 54K (HDL F)
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EIE: THAY ILAVE & XILINXs

NYTFARADKR—F PRLR %97

NYTAE | R—bkD/8) T4 PELR

1 2048 | <— 3 2 1 0
2 1024 | <— 1 0
4 512 [ <{— 0

FaF7I)L R—k RAMB16 DA EYRNBD#HIIE

INIT xx BIEEFER T 2L, FALZADAL T4 X a2l —arFIZ RAMBI6 ODATIONEEZ WML TEXET, &
RAMB16_Sm_Sn O #IHIE L. 64 FEIEO X WL B TE (INIT_00 ~ INIT 3F) THRELET ., £EMEIL. 64 O 16 HEEE
MHRY ., B EF 16384 By hERiRETEXET,

INITP xx JBMEEFE AT AL, TAALRADAL T4 X a2l —ar I3 T — Mo RUF 4 ATV R L TXE T,
9. 18,36 EwMMEIZay 74X 2l —a ENER— D T4 AETOWIHE L. 8 fEO (L& E INITP.00 ~
INITP.07) THELET, £ BEMEIE 64 M 16 EEEOERY . &5 2048 B hAi5E TXE7,

INIT xx £721% INITP xx BHEAFEELRWIRAIT. ZOTRLAOMEIL 0 IR ESNET, BHA—T-THEETD
L. EATE YRS 0 12720 FE9,

Fa7IL R—k RAMB16 DAL X 2D #EAL

Spartan®-3A LA DT A ZTiL, EIRIER AR (GSR 28 High @ &X) ICH ALV AX DK E v R 0 £7201% 1 ICHIHA
fbCc&xFET, £, By NIy TV —FLIE%OELY, ERHEAREOPYIE LT BR2HMEICHRETEET, T2
TV IR—hk RAMB16 O /L P2 Z2 20184095 )@ M2 i, INIT A, INIT_B. SRVAL_A, SRVAL B @ 4 FE¥EMNH0 £
7, INIT A BHEIXERKAREFOR—N A OH L AZOHIHUEEZTEE L, INIT B BT EREAREOR—K B O
HAIL P22 OHEZ R E L E9, SRVALA BM:IEAR—F A T SSRA (Byh/UEvh) )\ﬁ’i’?“j‘ rL7zEEDH]
HEZFEEL. SRVAL B J&M: 3R —hK B T SSRB (kv /Uty ANETH—h lztxom#EEEELET,

INIT_A, INIT_B, SRVAL A, SRVAL B Jg#: 1%, 16 EH THELE T, ZOMBEIZR —MEICL>TERRVET, =
EXIE. RN A DIENR 1, A—F B OIEMN 4 ® RAMB16.S1.54 D4 R—h A DLV ZZ1T 1 EYRMeD T,
INIT A F721% SRVAL A IZIE 1 7 0 LMEETEEH A, A—FB OHAHLIAXIL 4 Y MeD T, INIT B F72i%
SRVALB (20 ~F ® 16 #HEEfEE TEET,

N)T 4 EohEEieR—rTlL, HAOLAZ O U5 084513, INIT_A. INIT_B. SRVAL_A, SRVAL B OfED it
MCHRELET,

INIT 3L T SRVAL J@ AR E LW E1E, 7 74V T 0 IS8k ET,
ETAHE—FDER

WRITEMMODE_A EM:1%, =27 /v 7R—hk RAMB16 DR —h A DATVBLOH 10N EEHI#L ., WRITE MODE_B
B, A—hB @%%)kifﬁﬂjﬁwmﬁ%ﬁ%ﬁ%ﬂbiﬁ 57 /LML, WRITEMODE_A & WRITE.MODE_ B 1%
W77t WRITE FIRST IR ESNTWET, ZO%HE . ANENAEVICEZIAENT-ZIZZOENIH IESET,
READ_FIRST |2 ET DL, ARVONEN M IS, ASMEBAEVICEZIAENET, NO_CHANGE IZERET
B ATMEIFAENCESAENE TN, HHOMEITELERA, F—FA LR —FB TRIELAEY BACH A
L/ EBEXABEITEIELESEA OB OMRFITIEIZOWTIE, [R—F A ER—F B BBATOHAONL T %
ZHLTLTEEN,

R—k A LR—FBABETHIEEDORNAE
Spartan—3A 7 17 SelectRAM™ (%, 52272 T 27 /L iIR—hk RAM T, 2 DOR—FREIRFIZFECAEY BT 78 A

TEFET, 2L, —HOR—=INRHDHAEY BNMICEBEALEZIToTWDEGEAIE. O — F DR —KIT clock-to—clock
Yo RNT v HALHNIZ, FDAEY KL CEEAAFZITH AR LEZEITLARWVIOIICTILENRHDET,

Spartan-3 547 35') HA4K (HDL )
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& XILINXs FEIE: THAY ILAVE

WDOFRIZ, T 27 /v Am—h RAMBL6 THEANRAELEG S OEEL, WRITEMODE A & WRITEMODE_ B D% & 5]
W RLET,

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=NO_CHANGE D& &

T—=45 [ \)Fq
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k72L | Z{b7L
1 0 1 1 DIA DIB DIPA | DIPB | &1k | X 24 | X DIA DIPA
2L L
0 1 7 1 DIA DIB DIPA | DIPB | X =i | X 754 | DIB DIPB
L L
1 1 7 1 DIA DIB DIPA | DIPB | &t | &1t | &1t | &1k [ X X
3L L L L

WRITE_MODE _A=READ _FIRST., WRITE_MODE B=READ FIRST Di5&

T2 | \UT4
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB | DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 7 7 DIA | DIB DIPA | DIPB [ RAM | RAM | RAM | RAM | b7l | Z1{b7sL
1 0 1 i DIA |[DIB |DIPA |DIPB |RAM |RAM |RAM |RAM | DIA DIPA

0 1 7 7 DIA |[DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |DIB DIPB

1 1 7 7 DIA |DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |X X

WRITE_MODE_A=WRITE_FIRST., WRITE_MODE B=WRITE FIRST D5 &

T—3 [ \UTa
WEA | WEB | CLKA | CLKB [ DIA |DIB |DIPA | DIPB | DOA |DOB | DOPA|DOPB | RAM RAM

0 0 T ) DIA DIB DIPA | DIPB | RAM RAM RAM RAM b7l | ZEfkieL
1 0 T ) DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA

0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB

1 1 7 7 DIA DIB DIPA | DIPB | X X X X X X

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=READ_FIRST D& &

T=52 | \UT4
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB |DOA [DOB [DOPA|DOPB|RAM |RAM

0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | Z{k7L | &b/l

1 0 i 1 DIA DIB DIPA | DIPB | &4k | X it | X DIA DIPA
7L L

0 1 1 1 DIA DIB DIPA | DIPB |RAM |[RAM | RAM | RAM | DIB DIPB

1 1 i 1 DIA DIB DIPA | DIPB | &4k | X ik | X DIB DIPB
2L 2L

Spartan-3 547 5!) 54K (HDL F)
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WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=WRITE FIRST D 5&

T=5 | \UT4
WEA [WEB | CLKA | CLKB [DIA |DIB |DIPA [DIPB |DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM |RAM | Z{k7L | Z{k7eL
1 0 1 1 DIA DIB DIPA | DIPB | &4k | X 24 | X DIA DIPA
L L
0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | &4k | X ik | X X X
L 3L

WRITE_MODE_A=READ_FIRST # &% WRITE_MODE B=WRITE_FIRST

ikl B WAUL 24
WEA | WEB | CLKA | CLKB | DIA |DIB | DIPA |DIPB | DOA | DOB | DOPA | DOPB | RAM RAM

0 0 7 7 DIA DIB DIPA DIPB RAM RAM RAM RAM Eik7zL | el

1 0 7 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA

0 1 7 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB

1 1 7 7 DIA DIB DIPA DIPB X DIB X DIPB DIA DIPA
THAVDARNEE

AAR =g )

HE R HELE

CORE Generator™ LY % —R nJ

~7adYR—h AT

AR R 1%

B T—45E & TIAIE 5 BA
INIT_00 ~ 2 45/ EEOfE 4 _CEnm RAM LB DT — &2 55y OWIEEEE L £7,
INIT_3F 16 %
INIT_A 2 %/ EEOHE 4+ _C¥nm ar 74X 2l —3iar %o DOA H 1R —rowH
16 %K EEFEELET, EvMEIX, RAM O AR —kD
MEIC k> T FEVET,
INIT_B 2 R/ =Y T _RCTEr a7 4F¥ a2l —ar#% o DOB H IR —Row)
16 %K HEEEELET, Ev MBI, RAM @ B R —FD
MEIC k> T FEVET,
INITP_00 ~ 2 it/ 125 D T NTHr RAM EEBN DRV F 15 5y OB A FEEL £,
INITP_07 16 ¥

Spartan-3 54751 H4K (HDL A)
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& XILINXs

B

&

FI+ILE

#it BA

SIM_COLLISION_

CHECK

“ALL” .
"WARNING_
ONLY”,

“"GENERATE_X_

ONLY”,
“"NONE”

“ALL

AEYDBENRELZBEAIT 2 —arDF)
ERZE T CTEET, FEM i/k@&io@f@‘o

"ALL” : #E A — U N EN., BET 5
HATBIUCAERIOERARE X) 1IZ720FT,

“WARNING ONLY” : #8& 2yt — D Hh3 H
NEN, BEETAIHNBIOAEIDOMEITE
DFEFERFFSNET,

"GENERATE_X_ONLY” : #4532y — 1T
hEn T, FHET L BLOAEYOEN
RE X) 120 ET,

“NONE” : #& 2t — i a7, B
HTAH N BLOATRYOEILF O F 5 E
SNET,

AE: VALL” AN OMEICER ETHE, Vol —
/a/q: T YPA L OREERH Tl BT
. ZOEEEFE T DG ATEESLE T, §F
ai\ TEm/>Iab—vay WAL AR %
ZIRLTTEEW,

Ean==4

SRVAL_A

2 5/
16 4K

T _CTEnm

RSTA B> %7 % —hL7=L &2, DOA H IR —F
Zobh (1) 725008y h (0) T2 v RITEIC
HELET, v MEIX. RAM @ A R—hDIEIC

FoTIEVET, TT7FAFTIITRTOE VIR
VevhEnEd,

SRVAL_B

2 %/
16 %

EEOME

T _CTEnm

RSTB &> %7 —RL7=&XiZ, DOB i i7" —h
ZEybh (1) T20UtEvh 0) 72058 v &I
HELET, EvhEiL. RAM @ B 7R —FDIEIC

FoTHIEVET, T7FAITIITRTOE VIR
VEyhahEd,

WRITE_MODE_A

XFF

"WRITE_FIRST”
“"READ_FIRST”,

“NO_CHANGE”

"WRITE_FIRST”

EX AL RN DOA IR—hCEITEINDHEXZD
R—FOEEZEELET,

"WRITE_FIRST” : fE23A —MMZHE

bHAENET,

"READ_FIRST” : 7= IZENEZAENDHI
12, RAM O LLETOEN H S1AR — Mo 71X
nEd,

“NO_CHANGE” : H /178 — 1o LART O A3
s, AR —FOEITZE{LLEH A, RAM
DR —=IPBEZ A NI WGEEIL, 20
E—RNIZHETDHILEBEIOLET,

SIAFENTH

WRITE_MODE_B

pe ]

"WRITE_FIRST”,

“"READ_FIRST”
“NO_CHANGE”

"WRITE_FIRST”

EXAL TR DOB R—FTEITENLLEZD
AR—ROBEZIRELET,

"WRITE_FIRST” : 23R —hMZ
BHASNET,

FERAENL TR

Spartan-3 547 5!) 54K (HDL F)
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EI3E: THAY ILAVE & XILINXs
B T—45% & FI+ILE S5 BA
"READ_FIRST” : Bi7-IfEREEZIA FEINDHE]
({2 RAM O LLETOE A iR —MI &
nEd,
"NO_CHANGE” : H /178 — 1o LLRT O E A3
Frsiv, AR —FDOEITZE{LLEE A, RAM
DR —FBEEFHAHAHSROEATR, 20
E—RICRTETHILEBEIOLET,
VHDL Bk (/2 RAV T —23Y)

WD 2 OOLBFEELRNWESIT., 2 — LT T4 T B E ORI T E T,

Library

UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S1_S36: 16k/512 x 1/32 + 0/4 Parity bits Dual-Port RAM

-- Spartan-3

-~ Xilinx HDL Libraries Guide, version 14.1

RAMB16_S1_S36_inst RAMB16_S1_S36

generic  map (
INIT_A => "0", -- Value of output RAMregisters on Port A at startup
INIT_B => X"000000000", -~ Value of output RAMregisters on Port B at startup
SRVAL_A=> "0", - Port A ouput value upon SSR assertion
SRVAL_B => X"000000000", -- Port B ouput value upon SSR assertion
WRITE_MODE_A=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE

of the RAM

SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING", "GENERATE_X_ ONLY", "ALL"
--  The following INIT_xx declarations specify  the initial contents

-- Port A Address 0 to 4095, Port B Address 0 to 127

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 4096 to 8191, Port B Address 128 to 255

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",

224

http://japan.xilinx.com

Spartan-3 547 35') HA4K (HDL )
UG607 (v14.1) 2012 Z£ 4 B 24 H



& XILINXs

- Port A Address 8192 to 12287, Port B Address 256 to 383

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 12288 to 16383, Port B Address 384 to 512

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP_xx are for the parity bits

--Port B Address 0 to 127

INITP_00
INITP_01
-- Port
INITP_02
INITP_03
--  Port
INITP_04
INITP_05
-- Port
INITP_06
INITP_07

map (
DOA => DOA, --
DOB => DOB, --
DOPB=> DOPB, --
ADDRA=> ADDRA, --
ADDRB=> ADDRB, --
CLKA => CLKA, --
CLKB => CLKB, --
DIA => DIA, --
DIB => DIB, --
DIPB => DIPB, --
ENA => ENA, --
ENB => ENB, --
SSRA => SSRA, -
SSRB => SSRB, --
WEA=> WEA, --
WEB=> WEB --

=> X"0000000000000000000000000000000000000000000000000000000000000000",
=> X"0000000000000000000000000000000000000000000000000000000000000000",
B Address 128 to 255

=> X"0000000000000000000000000000000000000000000000000000000000000000",
=> X"0000000000000000000000000000000000000000000000000000000000000000",
B Address 256 to 383

=> X"0000000000000000000000000000000000000000000000000000000000000000",
=> X"0000000000000000000000000000000000000000000000000000000000000000",
B Address 384 to 512

=> X"0000000000000000000000000000000000000000000000000000000000000000",
=> X"0000000000000000000000000000000000000000000000000000000000000000")
port
1-bit
32-bit
4-bit
14-bit
9-bit
Clock
Clock
1-bit

Port
Port
Port
Port
Port
Port
Port
Port
Port

Data Output
Data Output
Parity  Output

Address Input
Address Input

Data
32-bit  Data
Port-B  4-bit  parity
Port A RAMEnable
PortB RAM Enable

Port A Synchronous
Port B Synchronous
Port A Write Enable
Port B Write Enable

Input
Input
Input
Input
Input
Set/Reset
Set/Reset
Input
Input

WP>W>W>wWmw>

Input
Input

):

-- End of RAMBI16_S1_S36_inst instantiation

Verilog i1t ([ REF LT —23Y)

/I RAMB16_S1_S36: 16k/512 x 1/32 + 0/4 Parity bits Dual-Port RAM
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1 Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1

RAMB16_S1_S36 #(

INIT_A(1'b0), /I Value of output RAMregisters on Port A at startup
.INIT_B(36’h000000000), /I Value of output RAMregisters on Port B at startup
.SRVAL_A(1'b0), /I Port A output value upon SSR assertion

.SRVAL_B(36’h000000000), /I Port B output value upon SSR assertion
WRITE_MODE_A("WRITE_FIRST"), /[ WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B("WRITE_FIRST"), // WRITE_FIRST, READ_FIRST or NO_CHANGE
.SIM_COLLISION_CHECK("ALL"), /I "NONE", "WARNING_ONLY", "GENERATE_X_ONLY", "ALL"

/I The following INIT_xx declarations specify  the initial contents of the RAM
/I Port A Address 0 to 4095, Port B Address 0 to 127
.INIT_00(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OA(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OB(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OD(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 4096 to 8191, Port B Address 128 to 255
.INIT_10(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256°’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 8192 to 12287, Port B Address 256 to 383
.INIT_20(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 12288 to 16383, Port B Address 384 to 512
.INIT_30(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256’h0000000000000000000000000000000000000000000000000000000000000000),

Spartan-3 547 35') HA4K (HDL )
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.INIT_38(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I The next set of INITP_xx
/I Port B Address 0 to 127
.INITP_00(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 128 to 255

.INITP_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I  Port B Address 256 to 383

.INITP_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 384 to 512

.INITP_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256’h0000000000000000000000000000000000000000000000000000000000000000)

are for the parity bits

) RAMB16_S1_S36_inst (

I

.DOA(DOA), /I Port A 1-bit Data Output
.DOB(DOB), /I Port B 32-bit Data Output
.DOPB(DOPB), /I Port B 4-bit Parity Output
.ADDRA(ADDRA), /I Port A 14-bit Address Input
.ADDRB(ADDRB), // Port B 9-bit Address Input
.CLKA(CLKA), /I Port A Clock
.CLKB(CLKB), /I Port B Clock
.DIA(DIA), /I Port A 1-bit Data Input
.DIB(DIB), /I Port B 32-bit Data Input
.DIPB(DIPB), /I Port-B  4-bit parity Input
.ENA(ENA), /I Port A RAMEnable Input
.ENB(ENB), /I Port B RAMEnable Input
.SSRA(SSRA), /I Port A Synchronous Set/Reset Input
.SSRB(SSRB), /I Port B Synchronous Set/Reset Input
.\WEA(WEA), /I Port A Write Enable Input
.WEB(WEB) /[ Port B Write Enable Input

End of RAMB16_S1 _S36_inst instantiation

s HIEHR

Spartan-3 ¥ = %L —<5. FPGA @.—H%'— H AR

Spartan—3 FPGA 773 5 —&3 —h
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EIE: THAY ILAVE & XILINXs

RAMB16_S1_S4

71)2F 47 : 16K-bit Data and 2K—bit Parity Dual-Port Synchronous Block RAM with 1-bit
and 4-bit Ports

WEA | RAMB16_S1_84

ENA

SSRA DOA [0:0]
CLKA f—
ADDRA [13:0]
DIA [0:0]
WEB
ENB
SSRB DOB [3:0]
—

CLKB
ADDRB [11:0]

DIB [3:0]

X10625

M=

ZOTHAY TL AN, FIEZALEREAHA T2, 727V A—FOHEH RAM 71y 7 T, &7 1ys RAM
DR—=MIIL 16384 E VDT —& AERUNRHN £, R—FEMN 9, 18, 36 B whMIar 7 4Fal —ar&nizR—h
WZIE, E512 2048 B RO R T4 ARURHN E T, KR —hE, FL 16384 fHDOT —% AEY /LML TT 7 &
ALFET, ER—bOT—HIEIL, TNENEINCRETEET, ZOZL AV IDOR—FBL OB ORERRIL TR —
rOFH | DORITRENTNET,

Spartan-3 547 35') HA4K (HDL )
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=D
& I 5%
HER A
AR H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM O AE
74
RAM /\1)T 4 RAM
1 X X X X X X INIT_A INIT_A B2 AL
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A Bl L Bkl
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7201, Bk, RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

addr = RAM 7RL- &

SRVAL A = LV AX DA

data = RAM O A )5 —#

GSR=Z7m— 3L £y UEYMER

pdata = RAM DXV F ¢ 5 —X
IWRITE_MODE_A=NO_CHANGE
2WRITE_.MODE_A=READ_FIRST

SWRITE_ MODE_A=WRITE_FIRST

RAM(addr) = 7 FL- 2 ADDR ® RAM O N

INIT A = ALY AFHIZ INIT A JBECTHRESNIAE, T 74V MITXT0 T,

Spartan-3 547 5!) 54K (HDL F)
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FTIE: THAY ILAVE
mER B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DAZAE
T—5 NYT4
RAM RAM
1 X X X X X | x INIT_B INIT_B el | sl
0 X X X X X ZEib7eL AL AL b7l
0 1 1 0 1 X X |x SRVAL B SRVAL B Eivel | el
0 1 1 1 1 addr data | pdata | SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 i addr X X RAM(addr) RAM(addr) A/l 7z
0 1 0 1 0 addr data | pdata | Z={k72 11, izl RAM(addr) | RAM(addr)
RAM(addr)2? ., RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = 1 )L P22 FIIC INIT B JBMECRESNTE, 774/ MITTO TY,
SRVAL B = LY AZ DfH
addr = RAM 7RL- &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O )T ¢ 5 —X
IWRITE_MODE_B=NO_CHANGE
2WRITE_MODE_B=READ_FIRST
SWRITE_MODE_B=WRITE_FIRST
R—bDEREA
R—k A K—k B
THAY T3 [/NUTa | TRLR [ T=5 [ \UTq [ T=5 [/XUTq | TRLR | T=5 [ N)T4
ILAVE Lt L1 INR INR INR Lt L1 INR INR INR
RAMB16_S1.S4 | 16384 x1 | — (13:0) (0:0) - 4096 x4 | — (11:0) (3:0) -
LD —R¥ X i
Spartan-3 54751 H4K (HDL A)
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BR—NI, ZNEThor/ay 7 Zm2Zm/MPLET, F—hA DOKT—Z AN DIA) OBy sTvT ZAL B
FOF —2H #7132 (DOA) @ clock—to—out ZA A%, CLKA #HH#ELLES, R—F B D&% F—Z AL (DIB) O
YO NT T BAL BEIORF —FH 7132 (DOB) @ clock-to—out ZA A%, CLKB Z#HEHELLET, A Rx—7 /L '
ENA (X, R —hF A OFiA L, EXIAL, VY MHIIL E3, ENA 23 Low O4, 7 —XITEZIAENT, 1
(DOA B X DOPA) 12k L EH A, ENA LUtk (SSRA) 28 High D4, 71w (CLKA) 78 Low 7>5 High 124
DEHHEXIZ DOA :?oJ:U\ DOPA 7 SRVAL A 2By hENLET, T4 £ 2 —7 /L (WEA) & High D&, DIA B
LTV DIPA Oy RAM IZEXIAFNET, ENA 28 High T SSRA & WEA 78 Low O34, 7773 Low 75 High 12
PR HEEIZ, RAM 7% LA (ADDRA) 2RI TND T —H R Fe A4 HEFLET, SSRA 7% Low T ENA & WEA
23 High DA, 7uv ) Low 5 High 1810 HH X, EXIAAT R A (ADDRA) TERZNLTWAHT —RIZ
T —4 N JJ (DIA 3L DIPA) DG AAENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEIE, FEXIA
FE—RICE o TEARVFES, EXALE—RIL, T 74V TlE WRITEMODE=WRITE_FIRST IZ8% ESNTWET,

AF—7 )L B ENB (%, R—h B OFiAHL, EXIAL, Uy bEHI#ILE3, ENB 28 Low DA, T —X 3 EX
AENT, 7 (DOB BXUDOPB) 132k LEH¥ A, ENB LUtk (SSRB) 23 High D34 . Z7uw 7 (CLKB) 28 Low
B High (2805 L&(Z, DOB %i@“ DOPB 7% SRVAL B (v h&ihvET, 74 A x—7 /L (WEB) $ High ®
BA1%. DIB 8L DIPB D) RAM ([Z#EXIAENE£T, ENB 7 High T SSRB & WEB 7% Low D4, 7wy
Low 75 High (2 @U*Ebék% RAM 7’% L A (ADDRB) IZ& SN TWDT — X3 /1& 31 FE T, SSRB 28 Low T
ENB & WEB 728 High @34, 712y 77 Low 75 High IZUINEEH AL, EEIALT R A (ADDRB) Ti#EREN T
WA —RIZT—% AT (DIB BL O DIPB) DERFHEAAFEINLET, ‘»—&tljjj (DOB BL U DOPB) I IEn 5l
1T, EEIABLET—RIZE-oTERVET, BXIALE—RNIE, T 74/VFTiE WRITE MODE=WRITE_FIRST {Z5% & &
TWET, BHROFATIL, HIEE Y (ENA, WEA, SSRA, CLKA. ENB., WEB. SSRB. CLKB) 23775 ¢~ High T®
HEBELTHWETN, R—MIA v NRN—=F—%2FELTCT 7747 Low IZTHZEHTEET, RAMBI6 DR —MIAL
BELIEA N =237 a0y VNI HFIAENDD T, CLB VY —A I HENEE A,

FELR v

BAR—MI, R —FDIBIZL > TRRAT RV A E FEEFE AL T, FU 18432 O AEY BT 7E2ALET,
[F—ZHDOKR—K TRV R =y 7 IR TINT, T_RTOR—MET 16384 HDOAEY B & T —FDOKEHIAHE H
TEET, 9,18, BLV 36 EYMEOR—MZIE, U T HOR—K TRVR <o 7 [NZRT EIIZ, 2408 {H# D <Y
T4 AE) BALHVET, FFEDOR—METOWIA: RAM O E L, IRORAZE > TIRESNET,

Start=((ADDR port+1)*(Widthport)) —1
End=(ADDRport)*(Widthport)

ROFI, BER—MEDOT RV A vy T2 RmLET,
T—AAOKR—k PRLR %7

T2 \ ‘
g |K—r0F—4% FELZ
1 16384 | <— 131130129128 27]126125]24123122|21120f19]18|17|16|15]14|13]12]111]10]198]|7]6|5|41312]1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—| 3 2 1 0
16 1024 | <— |1 0

32 512 | <—]0
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NYTFARADKR—F PRLR %97

NYTAE | R—bkD/8) T4 PELR

1 2048 | <— 3 2 1 0
2 1024 | <— 1 0
4 512 [ <{— 0

FaF7I)L R—k RAMB16 DA EYRNBD#HIIE

INIT xx BIEEFER T 2L, FALZADAL T4 X a2l —arFIZ RAMBI6 ODATIONEEZ WML TEXET, &
RAMB16_Sm_Sn O #IHIE L. 64 FEIEO X WL B TE (INIT_00 ~ INIT 3F) THRELET ., £EMEIL. 64 O 16 HEEE
MHRY ., B EF 16384 By hERiRETEXET,

INITP xx JBMEEFE AT AL, TAALRADAL T4 X a2l —ar I3 T — Mo RUF 4 ATV R L TXE T,
9. 18,36 EwMMEIZay 74X 2l —a ENER— D T4 AETOWIHE L. 8 fEO (L& E INITP.00 ~
INITP.07) THELET, £ BEMEIE 64 M 16 EEEOERY . &5 2048 B hAi5E TXE7,

INIT xx £721% INITP xx BHEAFEELRWIRAIT. ZOTRLAOMEIL 0 IR ESNET, BHA—T-THEETD
L. EATE YRS 0 12720 FE9,

Fa7IL R—k RAMB16 DAL X 2D #EAL

Spartan®-3A LA DT A ZTiL, EIRIER AR (GSR 28 High @ &X) ICH ALV AX DK E v R 0 £7201% 1 ICHIHA
fbCc&xFET, £, By NIy TV —FLIE%OELY, ERHEAREOPYIE LT BR2HMEICHRETEET, T2
TV IR—hk RAMB16 O /L P2 Z2 20184095 )@ M2 i, INIT A, INIT_B. SRVAL_A, SRVAL B @ 4 FE¥EMNH0 £
7, INIT A BHEIXERKAREFOR—N A OH L AZOHIHUEEZTEE L, INIT B BT EREAREOR—K B O
HAIL P22 OHEZ R E L E9, SRVALA BM:IEAR—F A T SSRA (Byh/UEvh) )\ﬁ’i’?“j‘ rL7zEEDH]
HEZFEEL. SRVAL B J&M: 3R —hK B T SSRB (kv /Uty ANETH—h lztxom#EEEELET,

INIT_A, INIT_B, SRVAL A, SRVAL B Jg#: 1%, 16 EH THELE T, ZOMBEIZR —MEICL>TERRVET, =
EXIE. RN A DIENR 1, A—F B OIEMN 4 ® RAMB16.S1.54 D4 R—h A DLV ZZ1T 1 EYRMeD T,
INIT A F721% SRVAL A IZIE 1 7 0 LMEETEEH A, A—FB OHAHLIAXIL 4 Y MeD T, INIT B F72i%
SRVALB (20 ~F ® 16 #HEEfEE TEET,

N)T 4 EohEEieR—rTlL, HAOLAZ O U5 084513, INIT_A. INIT_B. SRVAL_A, SRVAL B OfED it
MCHRELET,

INIT 3L T SRVAL J@ AR E LW E1E, 7 74V T 0 IS8k ET,
ETAHE—FDER

WRITEMMODE_A EM:1%, =27 /v 7R—hk RAMB16 DR —h A DATVBLOH 10N EEHI#L ., WRITE MODE_B
B, A—hB @%%)kifﬁﬂjﬁwmﬁ%ﬁ%ﬁ%ﬂbiﬁ 57 /LML, WRITEMODE_A & WRITE.MODE_ B 1%
W77t WRITE FIRST IR ESNTWET, ZO%HE . ANENAEVICEZIAENT-ZIZZOENIH IESET,
READ_FIRST |2 ET DL, ARVONEN M IS, ASMEBAEVICEZIAENET, NO_CHANGE IZERET
B ATMEIFAENCESAENE TN, HHOMEITELERA, F—FA LR —FB TRIELAEY BACH A
L/ EBEXABEITEIELESEA OB OMRFITIEIZOWTIE, [R—F A ER—F B BBATOHAONL T %
ZHLTLTEEN,

R—k A LR—FBABETHIEEDORNAE
Spartan—3A 7 17 SelectRAM™ (%, 52272 T 27 /L iIR—hk RAM T, 2 DOR—FREIRFIZFECAEY BT 78 A

TEFET, 2L, —HOR—=INRHDHAEY BNMICEBEALEZIToTWDEGEAIE. O — F DR —KIT clock-to—clock
Yo RNT v HALHNIZ, FDAEY KL CEEAAFZITH AR LEZEITLARWVIOIICTILENRHDET,
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WDOFRIZ, T 27 /v Am—h RAMBL6 THEANRAELEG S OEEL, WRITEMODE A & WRITEMODE_ B D% & 5]
W RLET,

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=NO_CHANGE D& &

T—=45 [ \)Fq
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k72L | Z{b7L
1 0 1 1 DIA DIB DIPA | DIPB | &1k | X 24 | X DIA DIPA
2L L
0 1 7 1 DIA DIB DIPA | DIPB | X =i | X 754 | DIB DIPB
L L
1 1 7 1 DIA DIB DIPA | DIPB | &t | &1t | &1t | &1k [ X X
3L L L L

WRITE_MODE _A=READ _FIRST., WRITE_MODE B=READ FIRST Di5&

T2 | \UT4
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB | DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 7 7 DIA | DIB DIPA | DIPB [ RAM | RAM | RAM | RAM | b7l | Z1{b7sL
1 0 1 i DIA |[DIB |DIPA |DIPB |RAM |RAM |RAM |RAM | DIA DIPA

0 1 7 7 DIA |[DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |DIB DIPB

1 1 7 7 DIA |DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |X X

WRITE_MODE_A=WRITE_FIRST., WRITE_MODE B=WRITE FIRST D5 &

T—3 [ \UTa
WEA | WEB | CLKA | CLKB [ DIA |DIB |DIPA | DIPB | DOA |DOB | DOPA|DOPB | RAM RAM

0 0 T ) DIA DIB DIPA | DIPB | RAM RAM RAM RAM b7l | ZEfkieL
1 0 T ) DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA

0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB

1 1 7 7 DIA DIB DIPA | DIPB | X X X X X X

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=READ_FIRST D& &

T=52 | \UT4
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB |DOA [DOB [DOPA|DOPB|RAM |RAM

0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | Z{k7L | &b/l

1 0 i 1 DIA DIB DIPA | DIPB | &4k | X it | X DIA DIPA
7L L

0 1 1 1 DIA DIB DIPA | DIPB |RAM |[RAM | RAM | RAM | DIB DIPB

1 1 i 1 DIA DIB DIPA | DIPB | &4k | X ik | X DIB DIPB
2L 2L
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WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=WRITE FIRST D 5&

T=5 | \UT4
WEA [WEB | CLKA | CLKB [DIA |DIB |DIPA [DIPB |DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM |RAM | Z{k7L | Z{k7eL
1 0 1 1 DIA DIB DIPA | DIPB | &4k | X 24 | X DIA DIPA
L L
0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | &4k | X ik | X X X
L 3L

WRITE_MODE_A=READ_FIRST # &% WRITE_MODE B=WRITE_FIRST

ikl B WAUL 24
WEA | WEB | CLKA | CLKB | DIA |DIB | DIPA |DIPB | DOA | DOB | DOPA | DOPB | RAM RAM

0 0 7 7 DIA DIB DIPA DIPB RAM RAM RAM RAM Eik7zL | el

1 0 7 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA

0 1 7 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB

1 1 7 7 DIA DIB DIPA DIPB X DIB X DIPB DIA DIPA
THAVDARNEE

AAR =g )

HE R HELE

CORE Generator™ LY % —R nJ

~7adYR—h AT

AR R 1%

B T—45E & TIAIE 5 BA
INIT_00 ~ 2 45/ EEOfE 4 _CEnm RAM LB DT — &2 55y OWIEEEE L £7,
INIT_3F 16 %
INIT_A 2 %/ EEOHE 4+ _C¥nm ar 74X 2l —3iar %o DOA H 1R —rowH
16 %K EEFEELET, EvMEIX, RAM O AR —kD
MEIC k> T FEVET,
INIT_B 2 R/ =Y T _RCTEr a7 4F¥ a2l —ar#% o DOB H IR —Row)
16 %K HEEEELET, Ev MBI, RAM @ B R —FD
MEIC k> T FEVET,
INITP_00 ~ 2 it/ 125 D T NTHr RAM EEBN DRV F 15 5y OB A FEEL £,
INITP_07 16 ¥
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B

&

FI+ILE

#it BA

SIM_COLLISION_

CHECK

“ALL” .
"WARNING_
ONLY”,

“"GENERATE_X_

ONLY”,
“"NONE”

“ALL

AEYDBENRELZBEAIT 2 —arDF)
ERZE T CTEET, FEM i/k@&io@f@‘o

"ALL” : #E A — U N EN., BET 5
HATBIUCAERIOERARE X) 1IZ720FT,

“WARNING ONLY” : #8& 2yt — D Hh3 H
NEN, BEETAIHNBIOAEIDOMEITE
DFEFERFFSNET,

"GENERATE_X_ONLY” : #4532y — 1T
hEn T, FHET L BLOAEYOEN
RE X) 120 ET,

“NONE” : #& 2t — i a7, B
HTAH N BLOATRYOEILF O F 5 E
SNET,

AE: VALL” AN OMEICER ETHE, Vol —
/a/q: T YPA L OREERH Tl BT
. ZOEEEFE T DG ATEESLE T, §F
ai\ TEm/>Iab—vay WAL AR %
ZIRLTTEEW,

Ean==4

SRVAL_A

2 5/
16 4K

T _CTEnm

RSTA B> %7 % —hL7=L &2, DOA H IR —F
Zobh (1) 725008y h (0) T2 v RITEIC
HELET, v MEIX. RAM @ A R—hDIEIC

FoTIEVET, TT7FAFTIITRTOE VIR
VevhEnEd,

SRVAL_B

2 %/
16 %

EEOME

T _CTEnm

RSTB &> %7 —RL7=&XiZ, DOB i i7" —h
ZEybh (1) T20UtEvh 0) 72058 v &I
HELET, EvhEiL. RAM @ B 7R —FDIEIC

FoTHIEVET, T7FAITIITRTOE VIR
VEyhahEd,

WRITE_MODE_A

XFF

"WRITE_FIRST”
“"READ_FIRST”,

“NO_CHANGE”

"WRITE_FIRST”

EX AL RN DOA IR—hCEITEINDHEXZD
R—FOEEZEELET,

"WRITE_FIRST” : fE23A —MMZHE

bHAENET,

"READ_FIRST” : 7= IZENEZAENDHI
12, RAM O LLETOEN H S1AR — Mo 71X
nEd,

“NO_CHANGE” : H /178 — 1o LART O A3
s, AR —FOEITZE{LLEH A, RAM
DR —=IPBEZ A NI WGEEIL, 20
E—RNIZHETDHILEBEIOLET,

SIAFENTH

WRITE_MODE_B

pe ]

"WRITE_FIRST”,

“"READ_FIRST”
“NO_CHANGE”

"WRITE_FIRST”

EXAL TR DOB R—FTEITENLLEZD
AR—ROBEZIRELET,

"WRITE_FIRST” : 23R —hMZ
BHASNET,

FERAENL TR
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B

FI+ILE

#it BA

"READ_FIRST” : #-IZENEEAENSH]
({2 RAM O LLETOE A iR —MI &
nEd,

“NO_CHANGE” : 4 7778 — D LLRii DB 3 R
I, HAR—rOEITZE{LEE A, RAM
DR =IO EEFRAHZRNESIEZ, 20
E—RNICHETDHIEBEIOLET,

VHDL 2k (A2 RA T —3Y)

WD 2 OOLBFEELRNWESIT., 2 — LT T4 T B E ORI T E T,

Library  UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S1_S4: 16k/4dk x 1/4 Dual-Port RAM
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1

RAMB16_S1_S4_inst RAMB16_S1_S4

generic  map (
INIT_A => "0", -- Value of output RAMregisters on Port
INIT_B => X"0", -- Value of output RAMregisters on Port
SRVAL_A=> "0", -- Port A ouput value upon SSR assertion
SRVAL_B => X"0", -- Port B ouput value upon SSR assertion

WRITE_MODE_A=> "WRITE_FIRST", -
WRITE_MODE_B=> "WRITE_FIRST", --

SIM_COLLISION_CHECK => "ALL", -- "NONE",
--  The following INIT_xx declarations specify
-- Port A Address 0 to 4095, Port B Address

WRITE_FIRST, READ_FIRST or
WRITE_FIRST, READ_FIRST or

the initial
0 to 1023

A at startup

B at startup

NO_CHANGE
NO_CHANGE

"WARNING", "GENERATE_X_ONLY", "ALL"

contents of the RAM

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Port A Address 4096 to 8191, Port

B Address 1024 to 2047

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_19 =

\%

X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",

\%

INIT_1F =

X"0000000000000000000000000000000000000000000000000000000000000000",
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& XILINXs

-- Port A Address 8192 to 12287, Port B Address 2048 to 3071
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 12288 to 16383, Port B Address 3072 to 4095
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (
DOA => DOA, -- Port A 1-bit Data Output
DOB => DOB, -- Port B 4-bit Data Output
ADDRA=> ADDRA, -- Port A 14-bit Address Input
ADDRB=> ADDRB, -- Port B 12-bit Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- Port A 1-bit Data Input
DIB => DIB, -- Port B 4-bit Data Input
ENA => ENA, -- Port A RAMEnable Input
ENB => ENB, -- PortB  RAMEnable Input
SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA=> WEA, -- Port A Write Enable Input
WEB=> WEB -- Port B Write Enable Input

)

-- End of RAMB16_S1_S4 inst instantiation

Verilog i1t ([ REF LT —23Y)

/I RAMB16_S1 S4: 16k/4k x 1/4 Dual-Port RAM

1 Spartan-3

Il Xilinx HDL Libraries Guide, version 14.1

RAMB16_S1_S4 #(
INIT_A(1'b0), /I Value of output RAMregisters on Port A at startup
.INIT_B(4’h0), /I Value of output RAMregisters on Port B at startup
.SRVAL_A(1'b0), /I Port A output value upon SSR assertion
.SRVAL_B(4’'h0), /I Port B output value upon SSR assertion

WRITE_MODE_A("WRITE_FIRST"), /I
WRITE_MODE_B("WRITE_FIRST"), /I
.SIM_COLLISION_CHECK("ALL", I

WRITE_FIRST, READ_FIRST or
WRITE_FIRST, READ_FIRST or
"NONE",

NO_CHANGE
NO_CHANGE

/I The following INIT_xx declarations specify  the initial contents
/I Port A Address 0 to 4095, Port B Address 0 to 1023

.INIT_00(256’h0000000000000000000000000000000000000000000000000000000000000000),

"WARNING_ONLY", "GENERATE_X_ONLY", "ALL"

of the RAM

Spartan-3 547 5!) 54K (HDL F)
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) RAMB16_S1_S4 inst

.INIT_01(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_O0A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OB(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OD(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 4096 to 8191,
.INIT_10(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address
.INIT_20(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256’'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address
.INIT_30(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256’'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_38(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3F(256’h0000000000000000000000000000000000000000000000000000000000000000)

.DOA(DOA),
.DOB(DOB),
.ADDRA(ADDRA),
.ADDRB(ADDRB),
.CLKA(CLKA),
.CLKB(CLKB),

I
i
I
I
i
I

(

8192 to 12287,

12288 to 16383,

Port
Port
Port
Port
Port
Port

A 1-bit
B 4-bit
A 14-bit
B 12-bit
A Clock
B Clock

Port B Address 1024 to 2047

Port B Address 2048 to 3071

Port B Address 3072 to 4095

Data Output
Data Output
Address Input
Address Input

238
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& XILINXs EI3E: THAY TLAVE
.DIA(DIA), /I Port A 1-bit Data Input
.DIB(DIB), /I Port B 4-bit Data Input
.ENA(ENA), /I Port A RAMEnable Input
.ENB(ENB), /I Port B RAMEnable Input
.SSRA(SSRA), /I Port A Synchronous Set/Reset Input
.SSRB(SSRB), /I Port B Synchronous Set/Reset Input
WEA(WEA), /I Port A Write Enable Input
.WEB(WEB) /I Port B Write Enable Input
)
/I End of RAMB16_S1 S4 inst instantiation
5 HE R ER
Spartan-3 ¥ = Rl — 32 FPGA &t —H — AR
Spartan-3 FPGA 7731 & —X 3 —}
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EIE: THAY ILAVE & XILINXs

RAMB16_S1_S9

71)2F 47 : 16K-bit Data and 2K—bit Parity Dual-Port Synchronous Block RAM with 1-bit
and 9-bit Ports

WEA | RAMB16_S1_S9
ENA
SSRA DOA [0:0]
CLKA
ADDRA [13:0]

DIA [0:0]

C

WEB
ENB

SSRB DOPB [0:0]

DOB [7:0]

CLKB
ADDRB [10:0]

DIB [7:0]

DIPB [0:0]

X10626

M=

ZOTHAY TUACME, FWESALEREM AT, 727V A= OHEM RAM 71y 7 TY, £71y2 RAM
DOR—RNTIE 16384 B DT —X AEURHVET, RN—MEN 9, 18, 36 B MIar74¥al —arIhizr—h
(21X, 5122048 B R R T ¢ AEUNRHVET, FAR—MI, R 16384 [HOT —4 AE) LML TT 7 &
ALET, ER—FOT—XIEIT, TNENEBNCHEE TEET, ZOTL A MDOR— MBI ORI —
rOFH | DFRITRENTNET,

Spartan-3 547 35') HA4K (HDL )
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=D
& I 5%
HER A
AR H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM O AE
74
RAM /\1)T 4 RAM
1 X X X X X X INIT_A INIT_A B2 AL
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A Bl L Bkl
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7201, Bk, RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

addr = RAM 7RL- &

SRVAL A = LV AX DA

data = RAM O A )5 —#

GSR=Z7m— 3L £y UEYMER

pdata = RAM DXV F ¢ 5 —X
IWRITE_MODE_A=NO_CHANGE
2WRITE_.MODE_A=READ_FIRST

SWRITE_ MODE_A=WRITE_FIRST

RAM(addr) = 7 FL- 2 ADDR ® RAM O N

INIT A = ALY AFHIZ INIT A JBECTHRESNIAE, T 74V MITXT0 T,

Spartan-3 547 5!) 54K (HDL F)
UG607 (v14.1) 2012 &£ 4 A 24 H
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FTIE: THAY ILAVE
mER B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DAZAE
T—5 NYT4
RAM RAM
1 X X X X X X INIT_B INIT_B AL bl
0 X X X X X ZEib7eL AL AL VX (@3
0 1 1 0 1 X X | x SRVAL B SRVAL B wieiel |zl
0 1 1 1 1 addr data | pdata | SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 i addr X X RAM(addr) RAM(addr) A/l 7z
0 1 0 1 0 addr data | pdata | Z={k72 11, izl RAM(addr) | RAM(addr)
RAM(addr)2? ., RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = (JL P RAZ HIZ INIT B BHETRESNIAE, 774V MNITRTO TY,
SRVAL B = LY AZ DfH
addr = RAM 7RL- &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O AN H 5 —#
pdata = RAM O )T ¢ 5 —X
IWRITE_MODE_B=NO_CHANGE
2WRITE_MODE_B=READ_FIRST
SWRITE_MODE_B=WRITE_FIRST
R—bDEREA
R—k A R—rB
THAY T3 [/NUTa | TRLR [ T=5 [ \UTq [ T=5 [/XUTq | TRLR | T=5 [ N)T4
ILAVE Lt L1 INR INR INR L1 L1 INR INR INR
RAMB16_S1.89 | 16384 x 1 | ~ (13:0) (0:0) - 2048 x 8 | 2048 x 1 [ (10:0) (7:0) (0:0)
LD — X R
Spartan-3 54751 H4K (HDL A)
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BR—NI, ZNEThor/ay 7 Zm2Zm/MPLET, F—hA DOKT—Z AN DIA) OBy sTvT ZAL B
FOF —2H #7132 (DOA) @ clock—to—out ZA A%, CLKA #HH#ELLES, R—F B D&% F—Z AL (DIB) O
YO NT T BAL BEIORF —FH 7132 (DOB) @ clock-to—out ZA A%, CLKB Z#HEHELLET, A Rx—7 /L '
ENA (X, R —hF A OFiA L, EXIAL, VY MHIIL E3, ENA 23 Low O4, 7 —XITEZIAENT, 1
(DOA B X DOPA) 12k L EH A, ENA LUtk (SSRA) 28 High D4, 71w (CLKA) 78 Low 7>5 High 124
DEHHEXIZ DOA :?oJ:U\ DOPA 7 SRVAL A 2By hENLET, T4 £ 2 —7 /L (WEA) & High D&, DIA B
LTV DIPA Oy RAM IZEXIAFNET, ENA 28 High T SSRA & WEA 78 Low O34, 7773 Low 75 High 12
PR HEEIZ, RAM 7% LA (ADDRA) 2RI TND T —H R Fe A4 HEFLET, SSRA 7% Low T ENA & WEA
23 High DA, 7uv ) Low 5 High 1810 HH X, EXIAAT R A (ADDRA) TERZNLTWAHT —RIZ
T —4 N JJ (DIA 3L DIPA) DG AAENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEIE, FEXIA
FE—RICE o TEARVFES, EXALE—RIL, T 74V TlE WRITEMODE=WRITE_FIRST IZ8% ESNTWET,

AF—7 )L B ENB (%, R—h B OFiAHL, EXIAL, Uy bEHI#ILE3, ENB 28 Low DA, T —X 3 EX
AENT, 7 (DOB BXUDOPB) 132k LEH¥ A, ENB LUtk (SSRB) 23 High D34 . Z7uw 7 (CLKB) 28 Low
B High (2805 L&(Z, DOB %i@“ DOPB 7% SRVAL B (v h&ihvET, 74 A x—7 /L (WEB) $ High ®
BA1%. DIB 8L DIPB D) RAM ([Z#EXIAENE£T, ENB 7 High T SSRB & WEB 7% Low D4, 7wy
Low 75 High (2 @U*Ebék% RAM 7’% L A (ADDRB) IZ& SN TWDT — X3 /1& 31 FE T, SSRB 28 Low T
ENB & WEB 728 High @34, 712y 77 Low 75 High IZUINEEH AL, EEIALT R A (ADDRB) Ti#EREN T
WA —RIZT—% AT (DIB BL O DIPB) DERFHEAAFEINLET, ‘»—&tljjj (DOB BL U DOPB) I IEn 5l
1T, EEIABLET—RIZE-oTERVET, BXIALE—RNIE, T 74/VFTiE WRITE MODE=WRITE_FIRST {Z5% & &
TWET, BHROFATIL, HIEE Y (ENA, WEA, SSRA, CLKA. ENB., WEB. SSRB. CLKB) 23775 ¢~ High T®
HEBELTHWETN, R—MIA v NRN—=F—%2FELTCT 7747 Low IZTHZEHTEET, RAMBI6 DR —MIAL
BELIEA N =237 a0y VNI HFIAENDD T, CLB VY —A I HENEE A,

TRLR RyELY
BR—MNI, R—rDIEIZL > TRARD TRV ARE HEEMEHL T, AU 18432 [HOAEY Bz T 7 BALET,
[F—ZHOR—F TRL A vy 7 JIRT I, TRTOR—MET 16384 [HDOAEY L& T —FDORAIZAH

TEFET, 9,18, BLOY 36 By MEDOR—MZIE, [RUTFT A HOR—F TRV R <o IR IIIZ, 2408 fED XY
T4 A BALHVES, FFEDOR—METCOWILAR RAM OLE L, IRORUTL > TIREESNET,

Start=((ADDR port+1)%(Widthport)) —1
End=(ADDRport)*(Widthport)

WDOFEINZ, HEHR—MEDOTRL A w7 H/RLET,
—S8BEDKR—~ FFLRA %y

B |R—bDT—H2FKLR
1 16384 | <— |31]30]29]28]27]26]25]24|23[22]21|20|19[18[17|16| 15| 14| 13[12]11|10|9|8[7]|6[5[4]3|2|1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 (3| 2] 1] |0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—| 3 2 1 0
16 1024 | <— |1 0

32 512 | <—]0
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EIE: THAY ILAVE & XILINXs

NYTFARADKR—F PRLR %97

NYTAE | R—bkD/8) T4 PELR

1 2048 | <— 3 2 1 0
2 1024 | <— 1 0
4 512 [ <{— 0

FaF7IL R—k RAMB16 D AEYHNBD#HIIE

INIT xx BYEEFHT AL, TALZADAL T 4K 2L — 32 FIZ RAMB16 DAEVONEFEZYHLTXET, &
RAMB16_Sm_Sn O FJEIE 1T, 64 FEEOYIE(LEM: (INIT_00 ~ INIT3F) THELET. & BMIL, 64 O 16 HIHE
MBRY ., A EF 16384 By MR ETEE T,

INITP.xx BEAE T AL, TAALRADIL T4 X2l —ar FR3 7 — R T 4 ARV E YL TExET,
9. 18,36 By MMEIZay 74X 2l —ar &R =D YT 4 AU O WAL, 8 fE D F#A{L)EME ANITP.00 ~
INITP.07) CHRELET, FEM1% 64 HD 16 EEEBEY ., &5 2048 B MR E T&£7,

INIT xx F72(3 INITP xx J@PEZFEELRWG A1, TOTRLVADEIT 0 IZRESNET, BIEE —HM7ZT0HRETS
&L BEAIE YRS 0 12720 E T,

Fa7IL R—k RAMB16 D AL A2 D HH1E

Spartan®-3A DG4, BEIRE ARE (GSR 23 ngh DEE) ITH AL AX DK E v 0 72013 1 ICoIifkca£9,
Fiz, By Uy T = L% OfEE, BEIRHEAREOPIMEEIZRRDMEICRETEET, 7270 F—Fh
RAMB16 O fjL 2 &2 % 91 bT %@ PEICIZ, INIT_A, INIT B, SRVAL_A, SRVAL B ® 4 fE¥ERHVET, INITA
BYEITEREARFOR—NA OH LT 2AZOYHEZFEEL ., INIT B BEILERBEAREOR—FB O LA
ZOMEZIEE L ET, SRVALA EMITHR—F A TSSRA (v b/ UtEvh) ANZETH—hLizEED0HHEZ 8 &

L. SRVAL B @R —hk B T SSRB (v h/Vtvh) AETH— L 7meEoyEEEELET,

INIT_A, INIT_B, SRVAL_A, SRVAL B JE#: 1%, 16 EH THELET, ZOMBEIIR —MEIZL>TERRVET, =
EXIE. RN A DIENR 1, A—F B OIEMN 4 ® RAMB16.S1.54 D4 R—h A D LY 22T 1 EYReD T,
INIT A F721Z SRVALA 21X 1 22 0 LB ETEEY A, R—FBOHNL Y RZT 4 B N2D T, INIT.B F721%
SRVALB 12 0 ~ F @ 16 #EHEE2+EE TE£d,

ANVT 4 By bR —RTIE, BV PR DT 4 E 5313, INIT AL INIT B, SRVAL A, SRVAL B OfED EATE Y
FCHRELET,

INIT BX O SRVAL EMEZIEELR WAL, 7 74V T 0 IC#bsinET,
EXAHE—FDEIR

WRITEMODE A @M%, 5 =7 /L ;"—bk RAMB16 O —h A D ATV B IO I ONEZHIE L. WRITEMODE_B
BYEX, A —F B OAERVBLIOH I ONEZFIILES, 7 74/ 8Tl WRITEMODE A & WRITE.MODE B (%
W 7 &t WRITE FIRST IR ESIVTWET, ZO5E . ANMENAEVICEZSIAENT-ZIZZDOENIH IS VET,
READ_FIRST IZFRET D&, ARVONED M isivicth . AJMERAEVICEEZIAENET, NO_CHANGE IZERET
HECATHEITAEVICEZSIAENE T, HAOMEIFE/ILEEA, F—FA LR —F B TRICAEY B/ICH A H
L/ EBEXABEITEIELIEBEOH A ORI FTIEICHOWTEL, [R—hA LR—FB BNBETHHEEOM T %
ZIRLTLIZEN,

R—bAELR—FBABRETHEEDORLAE

Spartan—3A 7 27 D SelectRAM™ [, 58 48272TF =7 /L ;R—h RAM T, 2 DOR—INEFICFECAEY) BT 71
ATEET, 1L, —HOR—IRHDHAEY B/LIC %L%‘é’ﬁo’(b‘éﬁé\&i\‘65*770)730“}"6‘ clock—to—clock
B RT v ZALNIZ, FDOAEY BICKL CTEZIALERITR AN LEEZITLRWIOIICTHILERHYET,

Spartan-3 547 35') HA4K (HDL )
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& XILINXs FEIE: THAY ILAVE

WDOFRIZ, T 27 /v Am—h RAMBL6 THEANRAELEG S OEEL, WRITEMODE A & WRITEMODE_ B D% & 5]
W RLET,

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=NO_CHANGE D& &

T—=45 [ \)Fq
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k72L | Z{b7L
1 0 1 1 DIA DIB DIPA | DIPB | &1k | X 24 | X DIA DIPA
2L L
0 1 7 1 DIA DIB DIPA | DIPB | X =i | X 754 | DIB DIPB
L L
1 1 7 1 DIA DIB DIPA | DIPB | &t | &1t | &1t | &1k [ X X
3L L L L

WRITE_MODE _A=READ _FIRST., WRITE_MODE B=READ FIRST Di5&

T2 | \UT4
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB | DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 7 7 DIA | DIB DIPA | DIPB [ RAM | RAM | RAM | RAM | b7l | Z1{b7sL
1 0 1 i DIA |[DIB |DIPA |DIPB |RAM |RAM |RAM |RAM | DIA DIPA

0 1 7 7 DIA |[DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |DIB DIPB

1 1 7 7 DIA |DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |X X

WRITE_MODE_A=WRITE_FIRST., WRITE_MODE B=WRITE FIRST D5 &

T—3 [ \UTa
WEA | WEB | CLKA | CLKB [ DIA |DIB |DIPA | DIPB | DOA |DOB | DOPA|DOPB | RAM RAM

0 0 T ) DIA DIB DIPA | DIPB | RAM RAM RAM RAM b7l | ZEfkieL
1 0 T ) DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA

0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB

1 1 7 7 DIA DIB DIPA | DIPB | X X X X X X

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=READ_FIRST D& &

T=52 | \UT4
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB |DOA [DOB [DOPA|DOPB|RAM |RAM

0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | Z{k7L | &b/l

1 0 i 1 DIA DIB DIPA | DIPB | &4k | X it | X DIA DIPA
7L L

0 1 1 1 DIA DIB DIPA | DIPB |RAM |[RAM | RAM | RAM | DIB DIPB

1 1 i 1 DIA DIB DIPA | DIPB | &4k | X ik | X DIB DIPB
2L 2L

Spartan-3 547 5!) 54K (HDL F)
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WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=WRITE FIRST D 5&

T=5 | \UT4
WEA [WEB | CLKA | CLKB [DIA |DIB |DIPA [DIPB |DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM |RAM | Z{k7L | Z{k7eL
1 0 1 1 DIA DIB DIPA | DIPB | &4k | X 24 | X DIA DIPA
L L
0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | &4k | X ik | X X X
L 3L

WRITE_MODE_A=READ_FIRST # &% WRITE_MODE B=WRITE_FIRST

ikl B WAUL 24
WEA | WEB | CLKA | CLKB | DIA |DIB | DIPA |DIPB | DOA | DOB | DOPA | DOPB | RAM RAM

0 0 7 7 DIA DIB DIPA DIPB RAM RAM RAM RAM Eik7zL | el

1 0 7 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA

0 1 7 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB

1 1 7 7 DIA DIB DIPA DIPB X DIB X DIPB DIA DIPA
THAVDARNEE

AAR =g )

HE R HELE

CORE Generator™ LY % —R nJ

~7adYR—h AT

AR R 1%

B T—45E & TIAIE 5 BA
INIT_00 ~ 2 45/ EEOfE 4 _CEnm RAM LB DT — &2 55y OWIEEEE L £7,
INIT_3F 16 %
INIT_A 2 %/ EEOHE 4+ _C¥nm ar 74X 2l —3iar %o DOA H 1R —rowH
16 %K EEFEELET, EvMEIX, RAM O AR —kD
MEIC k> T FEVET,
INIT_B 2 R/ =Y T _RCTEr a7 4F¥ a2l —ar#% o DOB H IR —Row)
16 %K HEEEELET, Ev MBI, RAM @ B R —FD
MEIC k> T FEVET,
INITP_00 ~ 2 it/ 125 D T NTHr RAM EEBN DRV F 15 5y OB A FEEL £,
INITP_07 16 ¥

Spartan-3 54751 H4K (HDL A)
246 http://japan.xilinx.com UG607 (v14.1) 2012 &£ 4 A 24 H
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B

&

FI+ILE

#it BA

SIM_COLLISION_

CHECK

“ALL” .
"WARNING_
ONLY”,

“"GENERATE_X_

ONLY”,
“"NONE”

“ALL

AEYDBENRELZBEAIT 2 —arDF)
ERZE T CTEET, FEM i/k@&io@f@‘o

"ALL” : #E A — U N EN., BET 5
HATBIUCAERIOERARE X) 1IZ720FT,

“WARNING ONLY” : #8& 2yt — D Hh3 H
NEN, BEETAIHNBIOAEIDOMEITE
DFEFERFFSNET,

"GENERATE_X_ONLY” : #4532y — 1T
hEn T, FHET L BLOAEYOEN
RE X) 120 ET,

“NONE” : #& 2t — i a7, B
HTAH N BLOATRYOEILF O F 5 E
SNET,

AE: VALL” AN OMEICER ETHE, Vol —
/a/q: T YPA L OREERH Tl BT
. ZOEEEFE T DG ATEESLE T, §F
ai\ TEm/>Iab—vay WAL AR %
ZIRLTTEEW,

Ean==4

SRVAL_A

2 5/
16 4K

T _CTEnm

RSTA B> %7 % —hL7=L &2, DOA H IR —F
Zobh (1) 725008y h (0) T2 v RITEIC
HELET, v MEIX. RAM @ A R—hDIEIC

FoTIEVET, TT7FAFTIITRTOE VIR
VevhEnEd,

SRVAL_B

2 %/
16 %

EEOME

T _CTEnm

RSTB &> %7 —RL7=&XiZ, DOB i i7" —h
ZEybh (1) T20UtEvh 0) 72058 v &I
HELET, EvhEiL. RAM @ B 7R —FDIEIC

FoTHIEVET, T7FAITIITRTOE VIR
VEyhahEd,

WRITE_MODE_A

XFF

"WRITE_FIRST”
“"READ_FIRST”,

“NO_CHANGE”

"WRITE_FIRST”

EX AL RN DOA IR—hCEITEINDHEXZD
R—FOEEZEELET,

"WRITE_FIRST” : fE23A —MMZHE

bHAENET,

"READ_FIRST” : 7= IZENEZAENDHI
12, RAM O LLETOEN H S1AR — Mo 71X
nEd,

“NO_CHANGE” : H /178 — 1o LART O A3
s, AR —FOEITZE{LLEH A, RAM
DR —=IPBEZ A NI WGEEIL, 20
E—RNIZHETDHILEBEIOLET,

SIAFENTH

WRITE_MODE_B

pe ]

"WRITE_FIRST”,

“"READ_FIRST”
“NO_CHANGE”

"WRITE_FIRST”

EXAL TR DOB R—FTEITENLLEZD
AR—ROBEZIRELET,

"WRITE_FIRST” : 23R —hMZ
BHASNET,

FERAENL TR
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B T—45% & FI+ILE S5 BA
"READ_FIRST” : Bi7-IfEREEZIA FEINDHE]
({2 RAM O LLETOE A iR —MI &
nEd,
"NO_CHANGE” : H /178 — 1o LLRT O E A3
Frsiv, AR —FDOEITZE{LLEE A, RAM
DR —FBEEFHAHAHSROEATR, 20
E—RICRTETHILEBEIOLET,
VHDL Bk (/2 RAV T —23Y)

WD 2 OOLBFEELRNWESIT., 2 — LT T4 T B E ORI T E T,

Library  UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S1_S9: 16k/2k x 1/8 + 0/1 Parity bit Dual-Port RAM
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
RAMB16_S1_S9 inst RAMB16_S1_S9
generic  map (
INIT_A => "0", -- Value of output RAMregisters on Port

INIT_B => X"000", --
SRVAL_A=> "0", -- Port A ouput value
SRVAL_B => X"000", -- Port B ouput
WRITE_MODE_A=> "WRITE_FIRST", -
WRITE_MODE_B=> "WRITE_FIRST", --

Value of output RAMregisters

value

A at startup
on Port
upon SSR assertion

upon SSR assertion
WRITE_FIRST, READ_FIRST or
WRITE_FIRST, READ_FIRST or

B at startup

NO_CHANGE
NO_CHANGE

of the RAM

SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING", "GENERATE_X_ ONLY", "ALL"
--  The following INIT_xx declarations specify  the initial contents

-- Port A Address 0 to 4095, Port B Address 0 to 511

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 4096 to 8191, Port B Address 512 to 1023

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",
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& XILINXs

-- Port A Address 8192 to 12287, Port B Address 1024 to 1535
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 12288 to 16383, Port B Address 1535 to 2047
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP_xx are for the parity bits
-- Port B Address 0 to 511
INITP_O0 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 512 to 1023
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
--  Port B Address 1024 to 1535
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_O5 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 1535 to 2047
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (
DOA => DOA, -- Port A 1-bit Data Output
DOB => DOB, -- Port B 8-bit Data Output
DOPB=> DOPB, - Port B 1-bit Parity Output
ADDRA=> ADDRA, -- Port A 14-bit Address Input
ADDRB=> ADDRB, -- Port B 11-bit Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- Port A 1-bit Data Input
DIB => DIB, -- Port B 8-bit Data Input
DIPB => DIPB, -- Port-B  1-bit parity Input
ENA => ENA, -- Port A RAMEnable Input
ENB => ENB, -- PortB RAMEnable Input
SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA=> WEA, -- Port A Write Enable Input
WEB=> WEB -- Port B Write Enable Input

)

-- End of RAMB16_S1_S9 inst instantiation

Verilog F2i ({1 RAVL T—23Y)

/I' RAMB16_S1 S9: 16k/2k x 1/8 + 0/1 Parity bit Dual-Port RAM

Spartan-3 547 5!) 54K (HDL F)
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1 Spartan-3
/I Xilinx HDL Libraries Guide, version 14.1

RAMB16_S1_S9 #(

INIT_A(1'b0), /I Value of output RAMregisters on Port A at startup
.INIT_B(9’h000), /I Value of output RAMregisters on Port B at startup
.SRVAL_A(1'b0), /[ Port A output value upon SSR assertion

.SRVAL_B(9’h000), /I Port B output value wupon SSR assertion
WRITE_MODE_A("WRITE_FIRST"), /[ WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B("WRITE_FIRST"), // WRITE_FIRST, READ_FIRST or NO_CHANGE
.SIM_COLLISION_CHECK("ALL"), /I "NONE", "WARNING_ONLY", "GENERATE_X_ONLY", "ALL"

/I The following INIT_xx declarations specify  the initial contents of the RAM
/I Port A Address 0 to 4095, Port B Address 0 to 511
.INIT_00(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OA(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OB(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OD(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 4096 to 8191, Port B Address 512 to 1023
.INIT_10(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256°’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 8192 to 12287, Port B Address 1024 to 1535
.INIT_20(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 12288 to 16383, Port B Address 1535 to 2047
.INIT_30(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256’h0000000000000000000000000000000000000000000000000000000000000000),

Spartan-3 547 35') HA4K (HDL )
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.INIT_38(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I The next set of INITP_xx
/I Port B Address 0 to 511
.INITP_00(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 512 to 1023

.INITP_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 1024 to 1535

.INITP_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 1535 to 2047

.INITP_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256’h0000000000000000000000000000000000000000000000000000000000000000)

are for the parity bits

) RAMB16_S1_S9 inst (

);
I

.DOA(DOA), /I Port A 1-bit Data Output
.DOB(DOB), /I Port B 8-bit Data Output
.DOPB(DOPB), /I Port B 1-bit Parity Output
.ADDRA(ADDRA), /I Port A 14-bit Address Input
.ADDRB(ADDRB), // Port B 11-bit Address Input
.CLKA(CLKA), /I Port A Clock

.CLKB(CLKB), /I Port B Clock

.DIA(DIA), /I Port A 1-bit Data Input

.DIB(DIB), /I Port B 8-bit Data Input

.DIPB(DIPB), /I Port-B  1-bit parity Input
.ENA(ENA), /I Port A RAMEnable Input

.ENB(ENB), /I Port B RAMEnable Input
.SSRA(SSRA), /I Port A Synchronous Set/Reset Input
.SSRB(SSRB), /I Port B Synchronous Set/Reset Input
.WEA(WEA), /I Port A Write Enable Input
.WEB(WEB) /[ Port B Write Enable Input

End of RAMB16_S1_S9 inst instantiation

s HIEHR

Spartan-3 ¥ = %L —<5. FPGA @.—H%'— H AR

Spartan—3 FPGA 773 5 —&3 —h

Spartan-3 547 5!) 54K (HDL F)
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RAMB16_S18

T 47 : 16K-bit Data + 2K-bit Parity Memory, Single—Port Synchronous Block RAM
with 18-bit Port

we | RAMB16_S18

DOP [1:0]
SSR
DO [15:0]
CLK

ADDR [9:0]
DI [15:0]

DIP [1:0]

X10856

M=E

ZOT VAL L AN, R ESIARBEREL (i X 72HH RAM 70y 7T, 78y RAM O —MIId 16384 £
hOT =5 ARUBHVET . BV OBRE KORITRLET,

T—3 )L

AULF g 9|7

7 —R#

]

7—R

L]

TELR AR

T—R INR

INYT 0 INR

1024

16

1024

2

(9:0)

(15:0)

(1:0)

AF—T ) BV EN L, sl EEIAL, Uy b H#EILET, EN QB Low DA, T —ATEZAENT H
77 (DO BXW DOP) DfEIFEALLEH A, EN EUtEvh (SSR) 23 High OH;4 . 7> 2 (CLK) 2 Low 25 High |2
Wb slxiz, DO %J:U DOP # SRVAL (kv hELET, T4 A% — 7/1/ (WE) % High ®%&1%. DI B8k
O DIP OfE RAM EXIAENFET, SSR & WE 2 Low T EN 2 High O34 . Z7av 708 Low 735 High (28]0
Bbblxiz, RAM 7% L Z (ADDR) IZMESNTWET —Z N DO BELODOP I S1&nEd, T 74/ Tid
WRITE_MODE=WRITE_FIRST IZ3% E&#THEY. SSR 2% Low T EN LT WE 28 High DA, 72w 728 Low 5
High (20 #bHLEIC, 7 —H% AT DI BLODIP) OF —F N EXAHLT KL A (ADDR) TEIRINTNDHT—RIZ
EXIAEN, T—ZH T (DO BELODOP) iIcxDfE st hah 7,

B ORI TIX, Hl48E Y (EN, WE, SSR. CLK) 287277 47 High THALMEEL TWET N, R—MIA N —H—
PRELTT 7747 Low I2TAZ2ELTEET, RAMBLI6 OR—RMNIELE LA NN—F— |7 ay 7NICHAIAE
NADT, CLBYY— XIS ERE A,

Spartan-3 547 35') HA4K (HDL )

252 http://japan.xilinx.com UG607 (v14.1) 2012 &£ 4 A 24 H
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A IR R
AR H
GSR | EN | SSR | WE CLK | ADDR | DI DIP DO DOP RAM O A&
T—% RAM | /31T« RAM
1 X X X X X X INIT INIT AR L AL
0 X X X X X EAk7aL (48 EA7L EAb7aL
0 1 1 0 0 X X X SRVAL SRVAL AR L (AP
0 1 1 1 7 addr data pdata | SRVAL SRVAL RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) | RAM(addr) | Z54k72L b7l
0 1 |0 1 7 addr data pdata | Z5{b7eLt, | Z5{b72Lt, | RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2, | =>data =>pdata
data3 pdata3

GSR=/m—/S)V £y Uy ME S

INIT = 7 —% AEYHIZ INIT B ETHRESNIME, 774/ MNITXT0 TT,

SRVAL = SRVAL B TR EIIL SSR DT — MO H

addr = RAM 7KL A

RAM(addr) = 7 RL- 2 ADDR @ RAM O N%

data = RAM ® A J15—#
pdata = RAM O XUF ¢ 5 —X
I WRITE_MODE=NO_CHANGE

2 WRITE_ZMODE=READ_FIRST

3 WRITE_ZMODE=WRITE_FIRST

IEC e

AEYABTOHMEE

INIT xx BYEERFERAT AL, TRALAODAL T 4F 2 — a2 RAMB16 D AFYVONEEZ L TXxET, &
RAMB16 O #IHIIEIL. 64 FFEOWIHILEME (INIT_00 ~ INIT 3F) THELET, & BMIL. 64 @ 16 B HHL
D, AFF 16384 B R EfRETEET,

INITP xx BIEEFEH T AL TAALZADAL T4 X 2L — a3 7 — XU F 0 ABVER gL TxET,
9,18, 36 B MBI T4 F 2L —al ENFR =D YT ¢ ARV OFIEAME L. 8 [E D FH{k B M ANITP.00 ~
INITP.07) CHELET, &EM1L 64 D 16 EEAENBRY ., &5 2048 B NefsE C&EE7,

INIT xx F£721% INITP xx BHEAFEE LR WAL, FOTRLAOMEIL 0 IR ESNET, BMHEEZ —HETHEE TS
Lo BATE YRS 0 1220 ET,

Spartan-3 547 5!) 54K (HDL F)
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HALSREDHHE

Spartan®-3A LA DT RSA AT, BIERABICH NIV 2ZOEE Y M 0 £720% 1 IS & F9, F72. Byb
/Uy T —RL % OEE, EIRBARFOMIESITRRAEICRETEET, 7L F—F RAMB16 O H
TV 2EZOHIELIE T ARBMEICIE, INIT & SRVAL @ 2 FEFERHYET, INIT BIEIE. EFEAROH LY
AADIEAEFEELET, SRVAL EMEIE. SSR (v /Uty h) ANETH— %LU:%@{[E%# ELET,

INIT 3L SRVAL J@ L, #1ifbftiz . B AR —FOEE Y e 1 By g e 16 EHECUFSIELTRELE T, 7-&
ZIE AR—HE2Y 1 O RAMB16.S1 O34 HAL VP AZ L 1 EyRed T, NIT BLOSRVAL (21X 1 £7201% 0 245
FLET, F—MEM 4 ® RAMB16.S4 DA 1T HALUVAX T AV MMeD T, 0 ~F D 16 EHKEXIEELET,

NUT 4 EbagteR—rTlE, HALV P AZO )T 084515, INIT £721% SRVAL OfED EArEy s CHRELE T,
EXAHE—FDEIR

WRITE_MODE J&#£i%, RAMB16 AEVEBIOH N ONFEHIELET, 7 74/LhTid, WRITE. MODE (% WRITE_FIRST
WBRESNTWET, ZOHA, ANDMEBRAEVNCESAEINZRICEOEIH AN ET, WRITEMODE %
READ FIRST ([ZF%XE T DL, ATVORNEN L IENT-%. AJMEPRAEVICEZIAENET, WRITEMODE %
NO CHANGE IZERTET D&, ATMEIZAETVNCESAENT T2, HAOOEIFEILLEREA,

FHAL D AN S

AVAR S =gy |
i HELE
CORE Generator™ LU 4% —F o)
~7ad¥R—h A

ARG IR 1%

B T—4HE & TI4ILk B
INIT 2 S/ fEEOHE T _TEnm a7 42— ar %D DO AR —
16 %K FOWIHEZIEE, B MEIX, RAM @ A
A—FFEIE B AR —FDOBIZE->TREVE
T
INIT_00 ~ INIT_3F 2 W%/ L& DfE T _TEn RAM B2 B DT — & 585y DRI A 18 &
16 %K
INITP_00 ~ INITP.07 | 2 ¥/ EEOHE T _TEnm RAM BL DU T 43 5y O W) A +8 E
16 %
SRVAL 2 A/ EEOHE T _TEnr SSRE VT H—hT25L, DO HAFR—FRN
16 ¥ b (1) T3V YN0 IZRESND LD

fBETEET, B MEIX. RAM O A R—
NE/ZIE B A —FOIBIZE > TREVET,

WRITE MODE SCFF “WRITE_FIRST”, | "WRITE_FIRST” | #E&jAZa~ R DO H—hTHEITSNS
"READ_FIRST” ; o
r ; DR—FD .
“NO_CHANGE” LEDOR—IOEELIEELET

"WRITE FIRST” : fHA3 R — M EFH XA
Fhihbhhansd,

"READ_FIRST” : #r7- Il 23 EH XA
ENDHEZ. RAM OLLRTOE A H /)
—MZHhENET,
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B F—AE & FI4ILk

&t B4

“NO_CHANGE” : /3R —hD LLRITD
EARFFS AL, 1R —FDOEITZEAL
LEE A, RAM DR — 0B E% Fi A
HERWEAIE., Z0OEF—RIZRET
HTLEBEIOLET,

VHDL &8it (A RBVIT—23Y)

KD 2 DDXPIFAELZWG AT, A — LT T4 T EE ORI £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S18: 1k x 16 + 2 Parity bits Single-Port RAM
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1

RAMB16_S18 inst : RAMB16_S18
generic  map (

INIT => X"00000", -- Value of output RAMregisters at startup
SRVAL => X"00000", -- Ouput value upon SSR assertion
WRITE_MODE=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or

--  The following INIT_xx declarations specify  the intial contents

-- Address 0 to 255

NO_CHANGE

of the RAM

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_05 =

\%

X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Address 256 to 511

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Address 512 to 767

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
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INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Address 768 to 1023
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP_xx are for the parity bits
-- Address 0 to 255
INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Address 256 to 511
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Address 512 to 767
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Address 768 to 1023
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (
DO => DO, -- 16-bit Data Output
DOP => DOP, -- 2-bit parity  Output
ADDR=> ADDR, -- 10-bit Address Input
CLK => CLK, -~ Clock
DI => DI, -- 16-bit Data Input
DIP => DIP, --  2-bit parity Input
EN => EN, -- RAMEnable Input
SSR => SSR, -- Synchronous Set/Reset Input
WE => WE -~ Write Enable Input

)

-- End of RAMB16_S18_inst instantiation

. —" -, ~ ~

Verilog F8if (1 RAV IT—23Y)

/I RAMB16_S18: 1k x 16 + 2 Parity bits Single-Port RAM

1 Spartan-3

/I Xilinx ~ HDL Libraries Guide, version 14.1

RAMB16_S18 #(

.INIT(18’h00000), /I Value of output RAMregisters at startup
.SRVAL(18’h000000), /I Output value upon SSR assertion
WRITE_MODE("WRITE_FIRST"), // WRITE_FIRST, READ_FIRST or NO_CHANGE

/I The following INIT_xx declarations specify  the initial contents of the RAM
/I Address 0 to 255

INIT_00(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_01(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_02(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_03(256’'h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

256
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.INIT_04(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_05(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_06(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_07(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_08(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_09(256°’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_OA(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_0OB(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_0C(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_OD(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_OE(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_OF(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
/I Address 256 to 511

INIT_10(256°’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_11(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_12(256’ hOOOO 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000_0000),
INIT_13(256’ h00OO_OOO0_0000_0000_0000_0000_0000_0OOO_OO00_0000_0000_0000_0000_0000_0000_0000)
.INIT_14(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_15(256°’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_16(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_17(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_18(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_19(256°’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_1A(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_1B(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_1C(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_1D(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_1E(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_1F(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
/I Address 512 to 767

.INIT_20(256°’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_21(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_22(256’ hOOOO 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000_0000),
INIT_23(256’ h00OO_OOO0_0000_0000_0000_0000_0000_0OOO_OOOO_OOOO_OOOO_OOOO_OO00_0000_0000_0000)
.INIT_24(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_25(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_26(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_27(256°’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_28(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_29(256°’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_2A(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_2B(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_2C(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_2D(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_2E(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_2F(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
/I Address 768 to 1023

.INIT_30(256°’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_31(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_32(256’ hOOOO 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000 0000_0000),
INIT_33(256’ h00OO_OOO0_0000_0000_0000_0000_0000_0OOO_OOOO_OOOO_OOOO_OOOO_OO00_0000_0000_0000)
.INIT_34(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_35(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_36(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_37(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_38(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_39(256°’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_3A(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_3B(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_3C(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_3D(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
.INIT_3E(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_3F(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

/I The next set of INITP_xx are for the parity bits

/I Address 0 to 255
.INITP_00(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 256 to 511
.INITP_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 512 to 767
.INITP_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
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.INITP_05(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Address

768 to 1023

.INITP_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
INITP_07(256°’h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB16_S18_inst

.DO(DO),
.DOP(DOP),
.ADDR(ADDR),
.CLK(CLK),
.DI(DI),
DIP(DIP),
EN(EN),
.SSR(SSR),
WE(WE)

I
I
I
I
I
I
I
I
I

(
16-bit
2-bit
10-bit
Clock
16-bit
2-bit

Data Output
parity  Output
Address Input

Data Input
parity  Input

RAM Enable Input

Synchronous

Write

/I End of RAMB16_S18_inst

B3 R

Set/Reset  Input
Enable Input

instantiation

Spartan-3 ¥ = %L —<5. FPGA @.—H%— H AR

Spartan-3 FPGA 7731 & — & —}h
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RAMB16_S18_S18

712547 : 16K-bit Data and 2K-bit Parity Dual-Port Synchronous Block RAM with 18-bit
Ports

WEA [RAMB16_S18_S18
ENA
SSRA DOPA [1:0]

CLKA
ADDRA [9:0]

DOA [15:0]

DIA [15:0]

DIPA [1:0]

L

WEB
ENB
SSRB DOPB [1:0]

CLKB

EB [15:0]
ADDRB [9:0]

DIB [15:0]

DIPB [1:0]

X10641

M=E

ZOTHAy mL AN, R ESALEIEEZH T2, 727 /v R—rDOHEH RAM 7 vy /T3, %71y 7 RAM
DFR—NMIIL 16384 B hDT —X AFUNRHNET, A—MED 9, 18, 36 EwhMIar 74 Fal —TarSifzi—h
(21T, E5HI2 2048 B R RUT ¢ AFRYUNRHVET, FAR—MI, B 16384 [HOT —4 AEY ML TT 7 &
ALET, ER—FOT —ZEIT, TNENEINCHRE TEET, ZOTL A IDR = BIEL O RIL TR —
rOFI | OFRITTREINTOET,
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=D
& I 5%
WERXR A
AHB H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM O AE
7 —4
RAM /\1)T 4 RAM
1 X X X X X X INIT_A INIT_A B2 AL
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A AL I AL
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7201, Bk, RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

GSR=Z'm— L ®yh Uty ME &

INIT A = HAJL P AZ HIC INIT A BHECTRESNIE, 774V MITXTO0 TY,
SRVAL A = L' Y RZ DA

addr = RAM 7RL- &

RAM(addr) = 7KL 2 ADDR ® RAM O AN %

data = RAM O A S 57 —#

pdata = RAM O )T ¢ 5 —X

IWRITE MODE_A=NO_CHANGE

2WRITE_ MODE_A=READ FIRST

SWRITE_ MODE_A=WRITE_FIRST

Spartan-3 547 35') HA4K (HDL )
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mER B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DAZAE
T—5 NYT4
RAM RAM
1 X X X X X | x INIT B INIT B kil | Z e
0 X X X X X AL A7l X (4238 A7l
0 1 1 0 1 X X | x SRVAL B SRVAL B wieiel |zl
0 1 1 1 1 addr data | pdata | SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 i addr X X RAM(addr) RAM(addr) A/l 7z
0 1 0 1 0 addr data | pdata | Z={k72 11, izl RAM(addr) | RAM(addr)
RAM(addr)2? ., RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = (JL P RAZ HIZ INIT B BHETRESNIAE, 774V MNITRTO TY,
SRVAL B = LY AZ DfH
addr = RAM 7RL- &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O )T ¢ 5 —X
IWRITE_MODE_B=NO_CHANGE
2WRITE_MODE_B=READ_FIRST
SWRITE_MODE_B=WRITE_FIRST
R—bDEREA
R—k A R—kB
FHAY F—5 |UFc | FEL [ F=5 | RuFs | F—5 [0Fq | 7EL | F—5 |74
ILAVE L1 Lt WAV S AW 3 INR L1 L1 RINR | N R INR
RAMB16.S18.518| 1024 x 16 | 1024 x 2 | (9:0) 15:0) | (1:0) 1024 x 16 | 1024 x 2 | (9:0) 15:0) | (1:0)
LU= X R
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BR—NI, ZNEThor/ay 7 Zm2Zm/MPLET, F—hA DOKT—Z AN DIA) OBy sTvT ZAL B
FOF —2H #7132 (DOA) @ clock—to—out ZA A%, CLKA #HH#ELLES, R—F B D&% F—Z AL (DIB) O
YO NT T BAL BEIORF —FH 7132 (DOB) @ clock-to—out ZA A%, CLKB Z#HEHELLET, A Rx—7 /L '
ENA (X, R —hF A OFiA L, EXIAL, VY MHIIL E3, ENA 23 Low O4, 7 —XITEZIAENT, 1
(DOA B X DOPA) 12k L EH A, ENA LUtk (SSRA) 28 High D4, 71w (CLKA) 78 Low 7>5 High 124
DEHHEXIZ DOA :?oJ:U\ DOPA 7 SRVAL A 2By hENLET, T4 £ 2 —7 /L (WEA) & High D&, DIA B
LTV DIPA Oy RAM IZEXIAFNET, ENA 28 High T SSRA & WEA 78 Low O34, 7773 Low 75 High 12
PR HEEIZ, RAM 7% LA (ADDRA) 2RI TND T —H R Fe A4 HEFLET, SSRA 7% Low T ENA & WEA
23 High DA, 7uv ) Low 5 High 1810 HH X, EXIAAT R A (ADDRA) TERZNLTWAHT —RIZ
T —4 N JJ (DIA 3L DIPA) DG AAENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEIE, FEXIA
FE—RICE o TEARVFES, EXALE—RIL, T 74V TlE WRITEMODE=WRITE_FIRST IZ8% ESNTWET,

AF—7 )L B ENB (%, R—h B OFiAHL, EXIAL, Uy bEHI#ILE3, ENB 28 Low DA, T —X 3 EX
AENT, 7 (DOB BXUDOPB) 132k LEH¥ A, ENB LUtk (SSRB) 23 High D34 . Z7uw 7 (CLKB) 28 Low
B High (2805 L&(Z, DOB %i@“ DOPB 7% SRVAL B (v h&ihvET, 74 A x—7 /L (WEB) $ High ®
BA1%. DIB 8L DIPB D) RAM ([Z#EXIAENE£T, ENB 7 High T SSRB & WEB 7% Low D4, 7wy
Low 75 High (2 @U*Ebék% RAM 7’% L A (ADDRB) IZ& SN TWDT — X3 /1& 31 FE T, SSRB 28 Low T
ENB & WEB 728 High @34, 712y 77 Low 75 High IZUINEEH AL, EEIALT R A (ADDRB) Ti#EREN T
WA —RIZT—% AT (DIB BL O DIPB) DERFHEAAFEINLET, ‘»—&tljjj (DOB BL U DOPB) I IEn 5l
1T, EEIABLET—RIZE-oTERVET, BXIALE—RNIE, T 74/VFTiE WRITE MODE=WRITE_FIRST {Z5% & &
TWET, BHROFATIL, HIEE Y (ENA, WEA, SSRA, CLKA. ENB., WEB. SSRB. CLKB) 23775 ¢~ High T®
HEBELTHWETN, R—MIA v NRN—=F—%2FELTCT 7747 Low IZTHZEHTEET, RAMBI6 DR —MIAL
BELIEA N =237 a0y VNI HFIAENDD T, CLB VY —A I HENEE A,

TRLR RyELY
BR—MNI, R—rDIEIZL > TRARD TRV ARE HEEMEHL T, AU 18432 [HOAEY Bz T 7 BALET,
[F—ZHOR—F TRL A vy 7 JIRT I, TRTOR—MET 16384 [HDOAEY L& T —FDORAIZAH

TEFET, 9,18, BLOY 36 By MEDOR—MZIE, [RUTFT A HOR—F TRV R <o IR IIIZ, 2408 fED XY
T4 A BALHVES, FFEDOR—METCOWILAR RAM OLE L, IRORUTL > TIREESNET,

Start=((ADDR port+1)%(Widthport)) —1
End=(ADDRport)*(Widthport)

WDOFEINZ, HEHR—MEDOTRL A w7 H/RLET,
—S8BEDKR—~ FFLRA %y

B |R—bDT—H2FKLR
1 16384 | <— |31]30]29]28]27]26]25]24|23[22]21|20|19[18[17|16| 15| 14| 13[12]11|10|9|8[7]|6[5[4]3|2|1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 (3| 2] 1] |0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—| 3 2 1 0
16 1024 | <— |1 0

32 512 | <—]0
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NYTFARADKR—F PRLR %97

NYTAE | R—bkD/8) T4 PELR

1 2048 | <— 3 2 1 0
2 1024 | <— 1 0
4 512 [ <{— 0

FaF7I)L R—k RAMB16 DA EYRNBD#HIIE

INIT xx BIEEFER T 2L, FALZADAL T4 X a2l —arFIZ RAMBI6 ODATIONEEZ WML TEXET, &
RAMB16_Sm_Sn O #IHIE L. 64 FEIEO X WL B TE (INIT_00 ~ INIT 3F) THRELET ., £EMEIL. 64 O 16 HEEE
MHRY ., B EF 16384 By hERiRETEXET,

INITP xx JBMEEFE AT AL, TAALRADAL T4 X a2l —ar I3 T — Mo RUF 4 ATV R L TXE T,
9. 18,36 EwMMEIZay 74X 2l —a ENER— D T4 AETOWIHE L. 8 fEO (L& E INITP.00 ~
INITP.07) THELET, £ BEMEIE 64 M 16 EEEOERY . &5 2048 B hAi5E TXE7,

INIT xx £721% INITP xx BHEAFEELRWIRAIT. ZOTRLAOMEIL 0 IR ESNET, BHA—T-THEETD
L. EATE YRS 0 12720 FE9,

Fa7IL R—k RAMB16 DAL X 2D #EAL

Spartan®-3A LA DT A ZTiL, EIRIER AR (GSR 28 High @ &X) ICH ALV AX DK E v R 0 £7201% 1 ICHIHA
fbCc&xFET, £, By NIy TV —FLIE%OELY, ERHEAREOPYIE LT BR2HMEICHRETEET, T2
TV IR—hk RAMB16 O /L P2 Z2 20184095 )@ M2 i, INIT A, INIT_B. SRVAL_A, SRVAL B @ 4 FE¥EMNH0 £
7, INIT A BHEIXERKAREFOR—N A OH L AZOHIHUEEZTEE L, INIT B BT EREAREOR—K B O
HAIL P22 OHEZ R E L E9, SRVALA BM:IEAR—F A T SSRA (Byh/UEvh) )\ﬁ’i’?“j‘ rL7zEEDH]
HEZFEEL. SRVAL B J&M: 3R —hK B T SSRB (kv /Uty ANETH—h lztxom#EEEELET,

INIT_A, INIT_B, SRVAL A, SRVAL B Jg#: 1%, 16 EH THELE T, ZOMBEIZR —MEICL>TERRVET, =
EXIE. RN A DIENR 1, A—F B OIEMN 4 ® RAMB16.S1.54 D4 R—h A DLV ZZ1T 1 EYRMeD T,
INIT A F721% SRVAL A IZIE 1 7 0 LMEETEEH A, A—FB OHAHLIAXIL 4 Y MeD T, INIT B F72i%
SRVALB (20 ~F ® 16 #HEEfEE TEET,

N)T 4 EohEEieR—rTlL, HAOLAZ O U5 084513, INIT_A. INIT_B. SRVAL_A, SRVAL B OfED it
MCHRELET,

INIT 3L T SRVAL J@ AR E LW E1E, 7 74V T 0 IS8k ET,
ETAHE—FDER

WRITEMMODE_A EM:1%, =27 /v 7R—hk RAMB16 DR —h A DATVBLOH 10N EEHI#L ., WRITE MODE_B
B, A—hB @%%)kifﬁﬂjﬁwmﬁ%ﬁ%ﬁ%ﬂbiﬁ 57 /LML, WRITEMODE_A & WRITE.MODE_ B 1%
W77t WRITE FIRST IR ESNTWET, ZO%HE . ANENAEVICEZIAENT-ZIZZOENIH IESET,
READ_FIRST |2 ET DL, ARVONEN M IS, ASMEBAEVICEZIAENET, NO_CHANGE IZERET
B ATMEIFAENCESAENE TN, HHOMEITELERA, F—FA LR —FB TRIELAEY BACH A
L/ EBEXABEITEIELESEA OB OMRFITIEIZOWTIE, [R—F A ER—F B BBATOHAONL T %
ZHLTLTEEN,

R—k A LR—FBABETHIEEDORNAE
Spartan—3A 7 17 SelectRAM™ (%, 52272 T 27 /L iIR—hk RAM T, 2 DOR—FREIRFIZFECAEY BT 78 A

TEFET, 2L, —HOR—=INRHDHAEY BNMICEBEALEZIToTWDEGEAIE. O — F DR —KIT clock-to—clock
Yo RNT v HALHNIZ, FDAEY KL CEEAAFZITH AR LEZEITLARWVIOIICTILENRHDET,

Spartan-3 547 5!) 54K (HDL F)
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WDOFRIZ, T 27 /v Am—h RAMBL6 THEANRAELEG S OEEL, WRITEMODE A & WRITEMODE_ B D% & 5]
W RLET,

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=NO_CHANGE D& &

T—=45 [ \)Fq
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k7L | Z{k7eL
1 0 1 1 DIA DIB DIPA | DIPB | 24k | X 24 | X DIA DIPA
2L L
0 1 7 1 DIA DIB DIPA | DIPB | X =i | X 754 | DIB DIPB
L L
1 1 7 1 DIA DIB DIPA | DIPB | &t | &1t | &1t | &1k [ X X
3L L L L
WRITE_MODE_A=READ_FIRST. WRITE_.MODE_B=READ_FIRST D15 &
T2 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM | RAM | Z{k72L | Z2{k72L
1 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIA DIPA
0 1 7 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | X X
WRITE_MODE_A=WRITE_FIRST . WRITE_MODE_B=WRITE_FIRST D& &
T=% | NUT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 7 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k7ZeL | Z{k7eL
1 0 7 1 DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA
0 1 i 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 i 1 DIA DIB DIPA | DIPB | X X X X X X
WRITE_MODE_A=NO_CHANGE . WRITE_.MODE_B=READ_FIRST D& &
T=52 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | Z{k7L | &b/l
1 0 i 1 DIA DIB DIPA | DIPB | &4k | X it | X DIA DIPA
7L L
0 1 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIB DIPB
1 1 i 1 DIA DIB DIPA | DIPB | &4k | X ik | X DIB DIPB
2L 2L
Spartan-3 54751 H4K (HDL A)
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WRITE_.MODE_A=NO_CHANGE . WRITE_.MODE_B=WRITE_FIRST D5 &
T—4% | N\UT«
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM | RAM | Z{k7L | {72l
1 0 1 1 DIA DIB DIPA | DIPB | &4k | X 24 | X DIA DIPA
L 7ol
0 1 i 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | &4k | X 4 | X X X
L 3L
WRITE_MODE_A=READ_FIRST # & U WRITE_MODE_B=WRITE_FIRST
F—=45 | 1XUT~4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Zfb7L | 2572l
1 0 7 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIA DIPA
0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
THAUDANFE
AAR =g )
e HELE
CORE Generator™ BL O 4 —FK )
~7adYR—h AT
oL ~ |,
ERARELE
B T—45E & FI4ILE ERER
INIT_00 ~ 2 EEOfE 4 _CEnm RAM LB DT — &2 55y OWIEEEE L £7,
INIT_3F 16 ¥
INIT_A 2 %/ EEOHE 4+ _C¥nm a7 4F¥ 2l —au% 0 DOA H R — o g1
16 % fEZfRELET, EvMEIX. RAM O AR —FD
MEIC k> T FEVET,
INIT B 2 R/ =Y T _TEr a7 4X 2L —ar O DOB AR —ko W)
16 % HEEEELET, Ev MBI, RAM @ B R —FD
MEIC k> T FEVET,
INITP_00 ~ 2 it/ 125 D T NTHr RAM EEBN DRV F 15 5y OB A FEEL £,
INITP_07 16 ¥

Spartan-3 547 5!) 54K (HDL F)
UG607 (v14.1) 2012 &£ 4 A 24 H

http://japan.xilinx.com

265



& XILINXs

B

&

FI+ILE

#it BA

CHECK

SIM_COLLISION_

“ALL” .
"WARNING_
ONLY”,

“"GENERATE_X_

ONLY”,
“"NONE”

“ALL

AEYDBENRELZBEAIT 2 —arDF)
ERZE T CTEET, FEM i/k@&io@f@‘o

"ALL” : #E A — U N EN., BET 5
HATBIUCAERIOERARE X) 1IZ720FT,

“WARNING ONLY” : #8& 2yt — D Hh3 H
NEN, BEETAIHNBIOAEIDOMEITE
DFEFERFFSNET,

"GENERATE_X_ONLY” : #4532y — 1T
hEn T, FHET L BLOAEYOEN
RE X) 120 ET,

“NONE” : #& 2t — i a7, B
HTAH N BLOATRYOEILF O F 5 E
SNET,

AE: VALL” AN OMEICER ETHE, Vol —
/a/q: T YPA L OREERH Tl BT
. ZOEEEFE T DG ATEESLE T, §F
ai\ TEm/>Iab—vay WAL AR %
ZIRLTTEEW,

Ean==4

SRVAL_A

2 5/
16 4K

T _CTEnm

RSTA B> %7 % —hL7=L &2, DOA H IR —F
Zobh (1) 725008y h (0) T2 v RITEIC
HELET, v MEIX. RAM @ A R—hDIEIC

FoTIEVET, TT7FAFTIITRTOE VIR
VevhEnEd,

SRVAL_B

2 %/
16 %

EEOME

T _CTEnm

RSTB &> %7 —RL7=&XiZ, DOB i i7" —h
ZEybh (1) T20UtEvh 0) 72058 v &I
HELET, EvhEiL. RAM @ B 7R —FDIEIC

FoTHIEVET, T7FAITIITRTOE VIR
VEyhahEd,

WRITE_MODE_A

XFF

"WRITE_FIRST”
“"READ_FIRST”,

“NO_CHANGE”

"WRITE_FIRST”

EX AL RN DOA IR—hCEITEINDHEXZD
R—FOEEZEELET,

"WRITE_FIRST” : fE23A —MMZHE

bHAENET,

"READ_FIRST” : 7= IZENEZAENDHI
12, RAM O LLETOEN H S1AR — Mo 71X
nEd,

“NO_CHANGE” : H /178 — 1o LART O A3
s, AR —FOEITZE{LLEH A, RAM
DR —=IPBEZ A NI WGEEIL, 20
E—RNIZHETDHILEBEIOLET,

SIAFENTH

WRITE_MODE_B

pe ]

"WRITE_FIRST”,

“"READ_FIRST”
“NO_CHANGE”

"WRITE_FIRST”

EXAL TR DOB R—FTEITENLLEZD
AR—ROBEZIRELET,

"WRITE_FIRST” : 23R —hMZ
BHASNET,

FERAENL TR
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B

1
|
iy
e
o

FI+ILE

#it BA

"READ_FIRST” : #-IZENEEAENSH]
({2 RAM O LLETOE A iR —MI &
nEd,

"NO_CHANGE” : H /178 — 1o LLRT O E A3
Frsiv, AR —FDOEITZE{LLEE A, RAM
DR —=MPOEEZFRAEIZWIE ST, 20

EF—NICRETDHIEEBRDOLET,

VHDL Bk (/2 RAV T —23Y)
WD 2 OOLBFEELRNWESIT., 2 — LT T4 T B E ORI T E T,

Library  UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S18 S18: 1k x 16 + 2 Parity bits Dual-Port RAM
-- Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
RAMB16_S18_S18_inst
generic  map (
INIT_A => X"00000", --
INIT_B => X"00000", --
SRVAL_A => X"00000", -- Port A ouput value upon SSR assertion
SRVAL_B => X"00000", -- Port B ouput value upon SSR assertion
WRITE_MODE_A=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or

WRITE_MODE_B=> "WRITE_FIRST", - WRITE_FIRST, READ_FIRST or

RAMB16_S18_S18

Value
Value

of output
of output

RAM registers on Port
RAM registers on Port

A at startup
B at startup

NO_CHANGE
NO_CHANGE

SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"
--  The follosing INIT_xx declarations specify  the intiial contents of the RAM
-- Address 0 to 255

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Address 256 to 511

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",

Spartan-3 547 5!) 54K (HDL F)
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-- Address 512 to 767

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Address 768 to 1023

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",

-- The next set

-- Address 0 to 255
INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",

of

INITP_xx

-- Address

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Address

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_O5 => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Address

256 to 511

512 to 767

768 to 1023

port

);

INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")

map (

DOA=> DOA,
DOB => DOB,
DOPA=> DOPA,
DOPB=> DOPB,
ADDRA=> ADDRA,
ADDRB=> ADDRB,
CLKA => CLKA,
CLKB => CLKB,
DIA => DIA,

DIB => DIB,

DIPA => DIPA,
DIPB => DIPB,
ENA => ENA,
ENB => ENB,
SSRA => SSRA,
SSRB => SSRB,
WEA=> WEA,
WEB=> WEB

Port A
Port B
Port A
Port B
Port A
Port B
Port A
Port B
Port A
Port B
Port A
Port-B

Port A

End of RAMB16_S18 S18 inst

are for the parity

16-bit
16-bit
2-bit
2-bit
10-bit
10-bit
Clock
Clock
16-bit
16-bit
2-bit
2-hit

bits

Data Output
Data Output
Parity  Output
Parity ~ Output
Address Input
Address Input

Data Input
Data Input
parity  Input
parity  Input

RAM Enable Input

PortB RAMEnable Input

Port A Synchronous Set/Reset
Port B Synchronous Set/Reset
Port A Write
Port B Write

Enable Input
Enable Input

instantiation

Input
Input

268
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H =2 ~ >, > -~

Verilog ik (1 RAV I IT—23Y)

/I RAMB16_S18 _S18: 1k x 16 + 2 Parity bits Dual-Port RAM

I Spartan-3

/I Xilinx HDL Libraries Guide, version 14.1

RAMB16_S18_S18 #(
INIT_A(18'h00000), /I Value of output RAMregisters on Port A at startup
.INIT_B(18’h00000), /I Value of output RAMregisters on Port B at startup
.SRVAL_A(18’h00000), /I Port A output value upon SSR assertion
.SRVAL_B(18’h00000), /Il Port B output value upon SSR assertion
WRITE_MODE_A("WRITE_FIRST"), /I WRITE_FIRST, READ_FIRST or NO_CHANGE
\WRITE_MODE_B("WRITE_FIRST"), /I WRITE_FIRST, READ_FIRST or NO_CHANGE
.SIM_COLLISION_CHECK("ALL"), /I "NONE", "WARNING_ONLY", "GENERATE_X_ONLY", "ALL"
/I The following INIT_xx declarations specify  the initial contents of the RAM

/I Address 0 to 255

JINIT_00(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_01(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_02(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_03(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_04(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

JINIT_05(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_06(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_07(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_08(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

JINIT_09(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_0A(256°h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_000G_0000_0000_0000),
JINIT_0B(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_0C(256'h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_0D(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_OE(256°h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

JINIT_OF(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

/I Address 256 to 511

JINIT_10(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_11(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_12(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_13(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_14(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

JINIT_15(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_16(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_17(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_18(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

JINIT_19(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_1A(256°h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_000G_0000_0000_0000),
JINIT_1B(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_1C(256'h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_1D(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_1E(256°h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

JINIT_1F(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

/I Address 512 to 767

INIT_20(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_21(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_22(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_23(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_24(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

JINIT_25(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_26(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_27(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_28(256'h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

JINIT_29(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_2A(256°h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_000G_0000_0000_0000),
JINIT_2B(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_2C(256'h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_2D(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
INIT_2E(256°h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

JINIT_2F(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

/I Address 768 to 1023

JINIT_30(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_31(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_32(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_33(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
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JINIT_34(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_35(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_36(256’'h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_37(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_38(256’'h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_39(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_3A(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_3B(256°h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_3C(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_3D(256'h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_3E(256’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
JINIT_3F(256°’h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

/I The next set of
/I Address 0 to 255
.INITP_00(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256’h0000000000000000000000000000000000000000000000000000000000000000),

INITP_xx are for the parity

/I Address 256 to 511

INITP_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Address 512 to 767

.INITP_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Address 768 to 1023

.INITP_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256’h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB16_S18_S18_inst

.DOA(DOA), I
.DOB(DOB), I
.DOPA(DOPA), I
.DOPB(DOPB), I

ADDRA(ADDRA), //
ADDRB(ADDRB), //

.CLKA(CLKA), I
.CLKB(CLKB), I
DIA(DIA), I
DIB(DIB), I
.DIPA(DIPA), I
.DIPB(DIPB), I
ENA(ENA), I
.ENB(ENB), I
.SSRA(SSRA), I
.SSRB(SSRB), I
WEA(WEA), I
\WEB(WEB) I

);

(
Port

Port
Port
Port
Port
Port
Port
Port
Port
Port
Port

Port-B

Port
Port
Port
Port
Port
Port

Wr>W>wW> >WPW>WE>W>T>

/I End of RAMB16_S18 S18 inst

A IR

Spartan—-3 ¥ = Rkl —3i3 FPGA 2 —H— HAFK

16-bit  Data Output
16-bit  Data Output
2-bit  Parity  Output
2-bit  Parity  Output
10-bit  Address Input
10-bit  Address Input
Clock

Clock

16-bit  Data Input
16-bit  Data Input
2-bit  parity  Input
2-bit  parity  Input
RAM Enable Input

RAM Enable Input
Synchronous  Set/Reset
Synchronous  Set/Reset
Write  Enable Input
Write  Enable Input

instantiation

Spartan—3 FPGA 7731 & —& 3 —h

bits

Input
Input

270

http://japan.xilinx.com

Spartan-3 547 35') HA4K (HDL )
UG607 (v14.1) 2012 Z£ 4 B 24 H


http://japan.xilinx.com/support/documentation/spartan-3_user_guides.htm
http://japan.xilinx.com/support/documentation/spartan-3_data_sheets.htm

& XILINXs FEIE: THAY ILAVE

RAMB16_S18_S36

712547 : 16K-bit Data and 2K-bit Parity Dual-Port Synchronous Block RAM with 18-bit
and 36-bit Ports

WEA | RAMB16_518_S36
ENA

SSRA DOPA [1:0]
CLKA
ADDRA [9:0]

DOA [15:0]

DIA [15:0]

DIPA[1:0]

WEB
ENB
SSRB DOPB [3:0]

CLKB

EB [31:0]
ADDRB [8:0]

DIB [31:0]

DIPB [3:0]

X10642

ME

ZOTH A L ACMT, RAMESALEEL AT, T 27V R—rDOHEH RAM 7y /T4, £71v7 RAM
DFR—MIIL 16384 B hDOT —X AFUNRHVET, A—MED 9, 18, 36 EwhMIar 74 Fal —arIifzi—h
21T, E5HI2 2048 B R RUT 4 AFRUNRHVET, FAR—MI, FU 16384 HO T —4 AEY LIHMNILTT 7 &
ALET, ER—FOT —HEIX, TNENEINCHRE TEET, ZOTL A IDOR - BIPELO#RILTAR—
rOFI | OFRITTREINTOET,
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=D
& I 5%
WERXR A
AHB H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM O AE
7 —4
RAM /\1)T 4 RAM
1 X X X X X X INIT_A INIT_A B2 AL
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A AL I AL
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7201, Bk, RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

GSR=Z'm— L ®yh Uty ME &

INIT A = HAJL P AZ HIC INIT A BHECTRESNIE, 774V MITXTO0 TY,
SRVAL A = L' Y RZ DA

addr = RAM 7RL- &

RAM(addr) = 7KL 2 ADDR ® RAM O AN %

data = RAM O A S 57 —#

pdata = RAM O )T ¢ 5 —X

IWRITE MODE_A=NO_CHANGE

2WRITE_ MODE_A=READ FIRST

SWRITE_ MODE_A=WRITE_FIRST

Spartan-3 547 35') HA4K (HDL )
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HIEXR B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DAZAE
T—5 NYT4
RAM RAM
1 X X X X X |x INIT B INIT B el | sl
0 X X X X X AL A7l X (4238 A7l
0 1 1 0 1 X X |x SRVAL. B SRVAL B AL | B kAL
0 1 1 1 1 addr data | pdata | SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 i addr X X RAM(addr) RAM(addr) A/l 7z
0 1 0 1 0 addr data | pdata | Z={k72 11, izl RAM(addr) | RAM(addr)
RAM(addr)2? ., RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = (JL P RAZ HIZ INIT B BHETRESNIAE, 774V MNITRTO TY,
SRVAL B = LY AZ DfH
addr = RAM 7RL- &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O )T ¢ 5 —X
IWRITE_MODE_B=NO_CHANGE
2WRITE_MODE_B=READ_FIRST
SWRITE_MODE_B=WRITE_FIRST
R—bDEREA
R—k A R—kB
FHA F—5 [uzs|7rL [ 7= ] uzs | 7—5 [suzc]|7rL [7=5 /5054
ILAVE L1 L1 WAV S AW 3 INR L1 L1 RINR | N R INR
RAMB16_S18.S36| 1024 x 16 | 1024 x 2 | (9:0) (15:0) (1:0) 512 x 32 512 x4 (8:0) (31:0) (3:0)
LU —RH X 1§
Spartan-3 547 5!) 54K (HDL F)
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BR—NI, ZNEThor/ay 7 Zm2Zm/MPLET, F—hA DOKT—Z AN DIA) OBy sTvT ZAL B
FOF —2H #7132 (DOA) @ clock—to—out ZA A%, CLKA #HH#ELLES, R—F B D&% F—Z AL (DIB) O
YO NT T BAL BEIORF —FH 7132 (DOB) @ clock-to—out ZA A%, CLKB Z#HEHELLET, A Rx—7 /L '
ENA (X, R —hF A OFiA L, EXIAL, VY MHIIL E3, ENA 23 Low O4, 7 —XITEZIAENT, 1
(DOA B X DOPA) 12k L EH A, ENA LUtk (SSRA) 28 High D4, 71w (CLKA) 78 Low 7>5 High 124
DEHHEXIZ DOA :?oJ:U\ DOPA 7 SRVAL A 2By hENLET, T4 £ 2 —7 /L (WEA) & High D&, DIA B
LTV DIPA Oy RAM IZEXIAFNET, ENA 28 High T SSRA & WEA 78 Low O34, 7773 Low 75 High 12
PR HEEIZ, RAM 7% LA (ADDRA) 2RI TND T —H R Fe A4 HEFLET, SSRA 7% Low T ENA & WEA
23 High DA, 7uv ) Low 5 High 1810 HH X, EXIAAT R A (ADDRA) TERZNLTWAHT —RIZ
T —4 N JJ (DIA 3L DIPA) DG AAENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEIE, FEXIA
FE—RICE o TEARVFES, EXALE—RIL, T 74V TlE WRITEMODE=WRITE_FIRST IZ8% ESNTWET,

AF—7 )L B ENB (%, R—h B OFiAHL, EXIAL, Uy bEHI#ILE3, ENB 28 Low DA, T —X 3 EX
AENT, 7 (DOB BXUDOPB) 132k LEH¥ A, ENB LUtk (SSRB) 23 High D34 . Z7uw 7 (CLKB) 28 Low
B High (2805 L&(Z, DOB %i@“ DOPB 7% SRVAL B (v h&ihvET, 74 A x—7 /L (WEB) $ High ®
BA1%. DIB 8L DIPB D) RAM ([Z#EXIAENE£T, ENB 7 High T SSRB & WEB 7% Low D4, 7wy
Low 75 High (2 @U*Ebék% RAM 7’% L A (ADDRB) IZ& SN TWDT — X3 /1& 31 FE T, SSRB 28 Low T
ENB & WEB 728 High @34, 712y 77 Low 75 High IZUINEEH AL, EEIALT R A (ADDRB) Ti#EREN T
WA —RIZT—% AT (DIB BL O DIPB) DERFHEAAFEINLET, ‘»—&tljjj (DOB BL U DOPB) I IEn 5l
1T, EEIABLET—RIZE-oTERVET, BXIALE—RNIE, T 74/VFTiE WRITE MODE=WRITE_FIRST {Z5% & &
TWET, BHROFATIL, HIEE Y (ENA, WEA, SSRA, CLKA. ENB., WEB. SSRB. CLKB) 23775 ¢~ High T®
HEBELTHWETN, R—MIA v NRN—=F—%2FELTCT 7747 Low IZTHZEHTEET, RAMBI6 DR —MIAL
BELIEA N =237 a0y VNI HFIAENDD T, CLB VY —A I HENEE A,

TRLR RyELY
BR—MNI, R—rDIEIZL > TRARD TRV ARE HEEMEHL T, AU 18432 [HOAEY Bz T 7 BALET,
[F—ZHOR—F TRL A vy 7 JIRT I, TRTOR—MET 16384 [HDOAEY L& T —FDORAIZAH

TEFET, 9,18, BLOY 36 By MEDOR—MZIE, [RUTFT A HOR—F TRV R <o IR IIIZ, 2408 fED XY
T4 A BALHVES, FFEDOR—METCOWILAR RAM OLE L, IRORUTL > TIREESNET,

Start=((ADDR port+1)*%(Widthport)) —1
End=(ADDRport)*(Widthport)
ROFIZ, BER—MEDOT RV A vy T2 RmLET,
—ZHDOR—K TRV =7
—SHADOR—F FFLR 2y

1B | R—+bDT—5FFLR
1 16384 | <~ |31]30]29]28]27]26]25|24|23[22]|21|20|19[18[17|16|15|14|13[12]11|10|9|8[7]|6[5[4]3|2|1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 131 |2f [1] |0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—| 3 2 1 0
16 1024 | <— |1 0

32 512 | <—]0
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& XILINXs FEIE: THAY ILAVE

NYTFARADKR—F PRLR %97

NYTAE | R—bkD/8) T4 PELR

1 2048 | <— 3 2 1 0
2 1024 | <— 1 0
4 512 [ <{— 0

FaF7I)L R—k RAMB16 DA EYRNBD#HIIE

INIT xx BIEEFER T 2L, FALZADAL T4 X a2l —arFIZ RAMBI6 ODATIONEEZ WML TEXET, &
RAMB16_Sm_Sn O #IHIE L. 64 FEIEO X WL B TE (INIT_00 ~ INIT 3F) THRELET ., £EMEIL. 64 O 16 HEEE
MHRY ., B EF 16384 By hERiRETEXET,

INITP xx JBMEEFE AT AL, TAALRADAL T4 X a2l —ar I3 T — Mo RUF 4 ATV R L TXE T,
9. 18,36 EwMMEIZay 74X 2l —a ENER— D T4 AETOWIHE L. 8 fEO (L& E INITP.00 ~
INITP.07) THELET, £ BEMEIE 64 M 16 EEEOERY . &5 2048 B hAi5E TXE7,

INIT xx £721% INITP xx BHEAFEELRWIRAIT. ZOTRLAOMEIL 0 IR ESNET, BHA—T-THEETD
L. EATE YRS 0 12720 FE9,

Fa7IL R—k RAMB16 DAL X 2D #EAL

Spartan®-3A LA DT A ZTiL, EIRIER AR (GSR 28 High @ &X) ICH ALV AX DK E v R 0 £7201% 1 ICHIHA
fbCc&xFET, £, By NIy TV —FLIE%OELY, ERHEAREOPYIE LT BR2HMEICHRETEET, T2
TV IR—hk RAMB16 O /L P2 Z2 20184095 )@ M2 i, INIT A, INIT_B. SRVAL_A, SRVAL B @ 4 FE¥EMNH0 £
7, INIT A BHEIXERKAREFOR—N A OH L AZOHIHUEEZTEE L, INIT B BT EREAREOR—K B O
HAIL P22 OHEZ R E L E9, SRVALA BM:IEAR—F A T SSRA (Byh/UEvh) )\ﬁ’i’?“j‘ rL7zEEDH]
HEZFEEL. SRVAL B J&M: 3R —hK B T SSRB (kv /Uty ANETH—h lztxom#EEEELET,

INIT_A, INIT_B, SRVAL A, SRVAL B Jg#: 1%, 16 EH THELE T, ZOMBEIZR —MEICL>TERRVET, =
EXIE. RN A DIENR 1, A—F B OIEMN 4 ® RAMB16.S1.54 D4 R—h A DLV ZZ1T 1 EYRMeD T,
INIT A F721% SRVAL A IZIE 1 7 0 LMEETEEH A, A—FB OHAHLIAXIL 4 Y MeD T, INIT B F72i%
SRVALB (20 ~F ® 16 #HEEfEE TEET,

N)T 4 EohEEieR—rTlL, HAOLAZ O U5 084513, INIT_A. INIT_B. SRVAL_A, SRVAL B OfED it
MCHRELET,

INIT 3L T SRVAL J@ AR E LW E1E, 7 74V T 0 IS8k ET,
ETAHE—FDER

WRITEMMODE_A EM:1%, =27 /v 7R—hk RAMB16 DR —h A DATVBLOH 10N EEHI#L ., WRITE MODE_B
B, A—hB @%%)kifﬁﬂjﬁwmﬁ%ﬁ%ﬁ%ﬂbiﬁ 57 /LML, WRITEMODE_A & WRITE.MODE_ B 1%
W77t WRITE FIRST IR ESNTWET, ZO%HE . ANENAEVICEZIAENT-ZIZZOENIH IESET,
READ_FIRST |2 ET DL, ARVONEN M IS, ASMEBAEVICEZIAENET, NO_CHANGE IZERET
B ATMEIFAENCESAENE TN, HHOMEITELERA, F—FA LR —FB TRIELAEY BACH A
L/ EBEXABEITEIELESEA OB OMRFITIEIZOWTIE, [R—F A ER—F B BBATOHAONL T %
ZHLTLTEEN,

R—k A LR—FBABETHIEEDORNAE
Spartan—3A 7 17 SelectRAM™ (%, 52272 T 27 /L iIR—hk RAM T, 2 DOR—FREIRFIZFECAEY BT 78 A

TEFET, 2L, —HOR—=INRHDHAEY BNMICEBEALEZIToTWDEGEAIE. O — F DR —KIT clock-to—clock
Yo RNT v HALHNIZ, FDAEY KL CEEAAFZITH AR LEZEITLARWVIOIICTILENRHDET,

Spartan-3 547 5!) 54K (HDL F)
UG607 (v14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com 275




& XILINXs

WDOFRIZ, T 27 /v Am—h RAMBL6 THEANRAELEG S OEEL, WRITEMODE A & WRITEMODE_ B D% & 5]
W RLET,

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=NO_CHANGE D& &

T—=45 [ \)Fq
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k7L | Z{k7eL
1 0 1 1 DIA DIB DIPA | DIPB | 24k | X 24 | X DIA DIPA
2L L
0 1 7 1 DIA DIB DIPA | DIPB | X =i | X 754 | DIB DIPB
L L
1 1 7 1 DIA DIB DIPA | DIPB | &t | &1t | &1t | &1k [ X X
3L L L L
WRITE_MODE_A=READ_FIRST. WRITE_.MODE_B=READ_FIRST D15 &
T2 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM | RAM | Z{k72L | Z2{k72L
1 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIA DIPA
0 1 7 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | X X
WRITE_MODE_A=WRITE_FIRST . WRITE_MODE_B=WRITE_FIRST D& &
T=% | NUT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 7 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k7ZeL | Z{k7eL
1 0 7 1 DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA
0 1 i 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 i 1 DIA DIB DIPA | DIPB | X X X X X X
WRITE_MODE_A=NO_CHANGE . WRITE_.MODE_B=READ_FIRST D& &
T=52 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | Z{k7L | &b/l
1 0 i 1 DIA DIB DIPA | DIPB | &4k | X it | X DIA DIPA
7L L
0 1 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIB DIPB
1 1 i 1 DIA DIB DIPA | DIPB | &4k | X ik | X DIB DIPB
2L 2L
Spartan-3 54751 H4K (HDL A)
276 http://japan.xilinx.com UG607 (v14.1) 2012 &£ 4 A 24 H




& XILINXs EIE: THAY ILAVH
WRITE_.MODE_A=NO_CHANGE . WRITE_.MODE_B=WRITE_FIRST D5 &
T—4% | N\UT«
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM | RAM | Z{k7L | {72l
1 0 1 1 DIA DIB DIPA | DIPB | &4k | X 24 | X DIA DIPA
L 7ol
0 1 i 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | &4k | X 4 | X X X
L 3L
WRITE_MODE_A=READ_FIRST # & U WRITE_MODE_B=WRITE_FIRST
F—=45 | 1XUT~4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Zfb7L | 2572l
1 0 7 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIA DIPA
0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
THAUDANFE
AAR =g )
e HELE
CORE Generator™ BL O 4 —FK )
~7adYR—h AT
oL ~ |,
ERARELE
B T—45E & FI4ILE ERER
INIT_00 ~ 2 EEOfE 4 _CEnm RAM LB DT — &2 55y OWIEEEE L £7,
INIT_3F 16 ¥
INIT_A 2 %/ EEOHE 4+ _C¥nm a7 4F¥ 2l —au% 0 DOA H R — o g1
16 % fEZfRELET, EvMEIX. RAM O AR —FD
MEIC k> T FEVET,
INIT B 2 R/ =Y T _TEr a7 4X 2L —ar O DOB AR —ko W)
16 % HEEEELET, Ev MBI, RAM @ B R —FD
MEIC k> T FEVET,
INITP_00 ~ 2 it/ 125 D T NTHr RAM EEBN DRV F 15 5y OB A FEEL £,
INITP_07 16 ¥
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B

&

FI+ILE

#it BA

CHECK

SIM_COLLISION_

“ALL” .
"WARNING_
ONLY”,

“"GENERATE_X_

ONLY”,
“"NONE”

“ALL

AEYDBENRELZBEAIT 2 —arDF)
ERZE T CTEET, FEM i/k@&io@f@‘o

"ALL” : #E A — U N EN., BET 5
HATBIUCAERIOERARE X) 1IZ720FT,

“WARNING ONLY” : #8& 2yt — D Hh3 H
NEN, BEETAIHNBIOAEIDOMEITE
DFEFERFFSNET,

"GENERATE_X_ONLY” : #4532y — 1T
hEn T, FHET L BLOAEYOEN
RE X) 120 ET,

“NONE” : #& 2t — i a7, B
HTAH N BLOATRYOEILF O F 5 E
SNET,

AE: VALL” AN OMEICER ETHE, Vol —
/a/q: T YPA L OREERH Tl BT
. ZOEEEFE T DG ATEESLE T, §F
ai\ TEm/>Iab—vay WAL AR %
ZIRLTTEEW,

Ean==4

SRVAL_A

2 5/
16 4K

T _CTEnm

RSTA B> %7 % —hL7=L &2, DOA H IR —F
Zobh (1) 725008y h (0) T2 v RITEIC
HELET, v MEIX. RAM @ A R—hDIEIC

FoTIEVET, TT7FAFTIITRTOE VIR
VevhEnEd,

SRVAL_B

2 %/
16 %

EEOME

T _CTEnm

RSTB &> %7 —RL7=&XiZ, DOB i i7" —h
ZEybh (1) T20UtEvh 0) 72058 v &I
HELET, EvhEiL. RAM @ B 7R —FDIEIC

FoTHIEVET, T7FAITIITRTOE VIR
VEyhahEd,

WRITE_MODE_A

XFF

"WRITE_FIRST”
“"READ_FIRST”,

“NO_CHANGE”

"WRITE_FIRST”

EX AL RN DOA IR—hCEITEINDHEXZD
R—FOEEZEELET,

"WRITE_FIRST” : fE23A —MMZHE

bHAENET,

"READ_FIRST” : 7= IZENEZAENDHI
12, RAM O LLETOEN H S1AR — Mo 71X
nEd,

“NO_CHANGE” : H /178 — 1o LART O A3
s, AR —FOEITZE{LLEH A, RAM
DR —=IPBEZ A NI WGEEIL, 20
E—RNIZHETDHILEBEIOLET,

SIAFENTH

WRITE_MODE_B

pe ]

"WRITE_FIRST”,

“"READ_FIRST”
“NO_CHANGE”

"WRITE_FIRST”

EXAL TR DOB R—FTEITENLLEZD
AR—ROBEZIRELET,

"WRITE_FIRST” : 23R —hMZ
BHASNET,

FERAENL TR
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1
|
iy
e
o

R FIAIE

#it BA

"READ_FIRST” : #-IZENEEAENSH]
({2 RAM O LLETOE A iR —MI &
nEd,

“NO_CHANGE” : 4 7778 — D LLRii DB 3 R
I, HAR—rOEITZE{LEE A, RAM
DR =IO EEFRAHZRNESIEZ, 20
E—RNICHETDHIEBEIOLET,

VHDL 2k (A2 RA T —3Y)

WD 2 OOLBFEELRNWESIT., 2 — LT T4 T B E ORI T E T,

Library  UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S18 S36: 1k/512 x 16/32 + 2/4 Parity bits Dual-Port RAM

-- Spartan-3

- Xilinx HDL Libraries Guide, version 14.1

RAMB16_S18_S36_inst RAMB16_S18_ S36

generic  map (
INIT_A => X"00000", -- Value of output RAMregisters on Port A at startup
INIT_B => X"000000000", -~ Value of output RAMregisters on Port B at startup
SRVAL_A => X"00000", -- Port A ouput value upon SSR assertion
SRVAL_B => X"000000000", -- Port B ouput value upon SSR assertion
WRITE_MODE_A=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE

of the RAM

SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING", "GENERATE_X_ ONLY", "ALL"
--  The following INIT_xx declarations specify  the initial contents

-- Port A Address 0 to 255, Port B Address 0 to 127

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 256 to 511, Port B Address 128 to 255

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",
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port

);

-- Port A Address

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Port A Address

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 3B =

\%

-- The next set

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",

of

-- Port A Address

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",

512 to 767, Port

768 to 1023, Port

INITP_xx

are for

256 to 511, Port

-- Port A Address 512 to 767, Port

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_O5 => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Port A Address 768 to 1023, Port

INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")

map (

DOA=> DOA,
DOB => DOB,
DOPA=> DOPA,
DOPB=> DOPB,
ADDRA=> ADDRA,
ADDRB=> ADDRB,
CLKA => CLKA,
CLKB => CLKB,
DIA => DIA,

DIB => DIB,

DIPA => DIPA,
DIPB => DIPB,
ENA => ENA,
ENB => ENB,
SSRA => SSRA,
SSRB => SSRB,
WEA=> WEA,
WEB=> WEB

Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port-B
Port

PortB  RAM Enable

Port
Port
Port
Port

End of RAMB16_S18 S36_inst

16-bit
32-bit
2-bit
4-bit
10-bit

Clock
Clock
16-bit
32-hit
2-bit
4-bit

A RAMEN

>O>O>O>I>T>

A Synchro
B Synchro
A Write
B Write

instantiati

B Address 256 to 383

B Address 384 to 511

the parity  bits
-- Port A Address 0 to 255, Port B Address 0 to 127

B Address 128 to 255

B Address 256 to 383

B Address 384 to 511

Data Output
Data Output
Parity  Output
Parity  Output

Address

9-bit  Address

Input
Input

Data Input
Data Input

parity
parity

Input
Input

able Input

Input

nous Set/Reset Input
nous Set/Reset Input

Enable
Enable

on

Input
Input
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Verilog 58 (1 RAVIT—23Y)

/I RAMB16_S18 S36: 1k/512 x 16/32 + 2/4 Parity bits Dual-Port RAM

I Spartan-3

/I Xilinx HDL Libraries Guide, version 14.1

RAMB16_S18_S36 #(
.INIT_A(18’h00000), /I Value of output RAMregisters on Port A at startup
.INIT_B(36’h000000000), /I Value of output RAMregisters on Port B at startup
.SRVAL_A(18’h00000), /I Port A output value upon SSR assertion
.SRVAL_B(36’h000000000), /I Port B output value upon SSR assertion
WRITE_MODE_A("WRITE_FIRST"), /I WRITE_FIRST, READ_FIRST or NO_CHANGE
\WRITE_MODE_B("WRITE_FIRST"), /I WRITE_FIRST, READ_FIRST or NO_CHANGE
.SIM_COLLISION_CHECK("ALL"), /I "NONE", "WARNING_ONLY", "GENERATE_X_ONLY", "ALL"
/I The following INIT_xx declarations specify  the initial contents of the RAM

/I Port A Address 0 to 255, Port B Address 0 to 127
.INIT_00(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256'’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_O0A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OD(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 256 to 511, Port B Address 128 to 255
.INIT_10(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 512 to 767, Port B Address 256 to 383
.INIT_20(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 768 to 1023, Port B Address 384 to 511
.INIT_30(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256’h0000000000000000000000000000000000000000000000000000000000000000),
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.INIT_34(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_38(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I The next set of INITP_xx are for the parity bits

/I Port A Address 0 to 255, Port B Address 0 to 127
.INITP_00(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 256 to 511, Port B Address 128 to 255
.INITP_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 512 to 767, Port B Address 256 to 383
.INITP_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 768 to 1023, Port B Address 384 to 511
.INITP_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256’h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB16_S18_S36_inst (

):
I

.DOA(DOA), /I Port A 16-bit Data Output
.DOB(DOB), /I Port B 32-bit Data Output
.DOPA(DOPA), /I Port A 2-bit Parity Output
.DOPB(DOPB), /I Port B 4-bit Parity Output
.ADDRA(ADDRA), /I Port A 10-bit Address Input
.ADDRB(ADDRB), /I Port B 9-bit Address Input
.CLKA(CLKA), /I Port A Clock

.CLKB(CLKB), /I Port B Clock

.DIA(DIA), /I Port A 16-bit Data Input

.DIB(DIB), /I Port B 32-bit Data Input
.DIPA(DIPA), /I Port A 2-bit parity Input
.DIPB(DIPB), /[ Port-B  4-bit parity Input
.ENA(ENA), /I Port A RAMEnable Input

.ENB(ENB), /I Port B RAMEnable Input
.SSRA(SSRA), /I Port A Synchronous Set/Reset Input
.SSRB(SSRB), /I Port B Synchronous Set/Reset Input
.WEA(WEA), /I Port A Write Enable Input
.WEB(WEB) /[ Port B Write Enable Input

End of RAMB16_S18 S36 inst instantiation

A IR

Spartan—-3 ¥ = Rkl —3i3 FPGA 2 —H— HAFK

Spartan—3 FPGA 7731 & —& 3 —h
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RAMB16_S2

712547 : 16K-bit Data and 2K-bit Parity Single—Port Synchronous Block RAM with 2-bit
Port

we [ RAMB16_S2
EN

SSR DO [1:0]

CLK |

ADDR [12:0]

DI [1:0]

X10853

M=

ZOTFH A T AN, R EZ AR H 2725 H RAM 7 uy 27 T9, 7rvZ RAM OFR—MIIE 16384 B
rDOT —H ABUNRHVET, BALOHERE, KOFIRLET,

T—5 )L RUE &I
J—F# g J—R# ] FELR NR | F—H /1 R INYT 4 INR
8192 2 - - (12:0) (1:0) -

AX—T BV EN T, s L, EBXIAL Ve MEHIEILET, EN 2 Low DA, 7 —XITESIAENT ., M
71 (DO BELWYDOP) DfEIZE L EH A, EN &Vt vk (SSR) 23 High D4, Z7vv7 (CLK) 2% Low 735 High (2
&b BHEXIT, DO iooto“ DOP 73 SRVAL {ZEvhEET, TFA4h A2 —7 /L (WE)  High ®5A1%, DI B&
O DIP D72 RAM I2EX AN ET, SSR & WE 28 Low T EN 28 High 4. 72y 73 Low 55 High (28]
HbhHLxIZ, RAM 7% L A (ADDR) 2SN TWAT —Z 1N DO BL O DOP iIZt ixnE+., 574/ TliE
WRITE_MODE=WRITE_FIRST IZ#% E S THY. SSR 2% Low T EN LN WE 7% High D4, 7027728 Low 72D
High (2810 &b Lxlc, 7 —H% AT DI BLDIP) OFT —H N EXIAALT KL A (ADDR) TRIRINTNDHT—RIZ
EBXAFN, T—HFH T (DO BLODOP) IZZDENH IS ET,

AR OFLBATIL, #lfHE Y (EN, WE, SSR, CLK) 37277 47 High THHEREL TWET N, A—RMNIA /N —H—
PRELTCT 7747 Low ([T A2 TEE T, RAMBI6 OR—MIBELEA N —F— 37 oy WNICH AT
NHOT, CLBYY— IS ERE A,
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3E: THA TLAVK
A IR R
AR H
GSR | EN | SSR | WE CLK | ADDR | DI DIP DO DOP RAM O A&
T—% RAM | /31T« RAM
1 X X X X X X INIT INIT AR L AL
0 X X X X X EAk7aL (48 EA7L EAb7aL
0 1 1 0 0 X X X SRVAL SRVAL AR L (AP
0 1 1 1 7 addr data pdata | SRVAL SRVAL RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) | RAM(addr) | Z54k72L b7l
0 1 |0 1 7 addr data pdata | Z5{b7eLt, | Z5{b72Lt, | RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2, | =>data =>pdata
data3 pdata3

GSR=Zm— 3L vk Uy MES

INIT = 7 —# AEYMAIZ INIT B TRESNME, 774V MNIFTXTO T,
SRVAL = SRVAL J& M4 CatES417z SSR O 7 H —ME Ol

addr = RAM 7RL %

RAM(addr) = 7KL 2 ADDR ® RAM D%

data = RAM ® A J15—#

pdata = RAM D /RUF ¢ F—4

I WRITE MODE=NO_CHANGE

2 WRITE_ZMODE=READ_FIRST

3 WRITE_ZMODE=WRITE_FIRST

IEC e

AEYABTOHMEE

INIT xx BYEERFERAT AL, TRALAODAL T 4F 2 — a2 RAMB16 D AFYVONEEZ L TXxET, &
RAMB16 O #IHIIEIL. 64 FFEOWIHILEME (INIT_00 ~ INIT 3F) THELET, & BMIL. 64 @ 16 B HHL
D, AFF 16384 B R EfRETEET,

INITP xx BIEEFEH T AL TAALZADAL T4 X 2L — a3 7 — XU F 0 ABVER gL TxET,
9,18, 36 B MBI T4 F 2L —al ENFR =D YT ¢ ARV OFIEAME L. 8 [E D FH{k B M ANITP.00 ~
INITP.07) CHELET, &EM1L 64 D 16 EEAENBRY ., &5 2048 B NefsE C&EE7,

INIT xx F£721% INITP xx BHEAFEE LR WAL, FOTRLAOMEIL 0 IR ESNET, BMHEEZ —HETHEE TS
Lo BATE YRS 0 1220 ET,
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HALSREDHHE

Spartan®-3A LA DT RSA AT, BIERABICH NIV 2ZOEE Y M 0 £720% 1 IS & F9, F72. Byb
/Uy T —RL % OEE, EIRBARFOMIESITRRAEICRETEET, 7L F—F RAMB16 O H
TV 2EZOHIELIE T ARBMEICIE, INIT & SRVAL @ 2 FEFERHYET, INIT BIEIE. EFEAROH LY
AADIEAEFEELET, SRVAL EMEIE. SSR (v /Uty h) ANETH— %LU:%@{[E%# ELET,

INIT 3L SRVAL J@ L, #1ifbftiz . B AR —FOEE Y e 1 By g e 16 EHECUFSIELTRELE T, 7-&
ZIE AR—HE2Y 1 O RAMB16.S1 O34 HAL VP AZ L 1 EyRed T, NIT BLOSRVAL (21X 1 £7201% 0 245
FLET, F—MEM 4 ® RAMB16.S4 DA 1T HALUVAX T AV MMeD T, 0 ~F D 16 EHKEXIEELET,

NUT 4 EbagteR—rTlE, HALV P AZO )T 084515, INIT £721% SRVAL OfED EArEy s CHRELE T,
EXAHE—FDEIR

WRITE_MODE J&#£i%, RAMB16 AEVEBIOH N ONFEHIELET, 7 74/LhTid, WRITE. MODE (% WRITE_FIRST
WBRESNTWET, ZOHA, ANDMEBRAEVNCESAEINZRICEOEIH AN ET, WRITEMODE %
READ FIRST ([ZF%XE T DL, ATVORNEN L IENT-%. AJMEPRAEVICEZIAENET, WRITEMODE %
NO CHANGE IZERTET D&, ATMEIZAETVNCESAENT T2, HAOOEIFEILLEREA,

FHAL D AN S
AVAR S =gy |
i HELE
CORE Generator™ LU 4% —F o)
~7ad¥R—h A

ARG IR 1%

B T—4HE & TI4ILk B
INIT 2 S/ fEEOHE T _TEnm a7 42— ar %D DO AR —
16 %K FOWIHEZIEE, B MEIX, RAM @ A
A—FFEIE B AR —FDOBIZE->TREVE
T
INIT_00 ~ INIT_3F 2 W%/ L& DfE T _TEn RAM B2 B DT — & 585y DRI A 18 &
16 %K
INITP_00 ~ INITP.07 | 2 ¥/ EEOHE T _TEnm RAM BL DU T 43 5y O W) A +8 E
16 %
SRVAL 2 A/ EEOHE T _TEnr SSRE VT H—hT25L, DO HAFR—FRN
16 ¥ b (1) T3V YN0 IZRESND LD

fBETEET, B MEIX. RAM O A R—
NE/ZIE B A —FOIBIZE > TREVET,

WRITE MODE SCFF “WRITE_FIRST”, | "WRITE_FIRST” | #E&jAZa~ R DO H—hTHEITSNS
"READ_FIRST” ; o
r ; DR—FD .
“NO_CHANGE” LEDOR—IOEELIEELET

"WRITE FIRST” : fHA3 R — M EFH XA
Fhihbhhansd,

"READ_FIRST” : #r7- Il 23 EH XA
ENDHEZ. RAM OLLRTOE A H /)
—MZHhENET,
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B F—AE & FI4ILk

&t B4

“NO_CHANGE” : /3R —hD LLRITD
EARFFS AL, 1R —FDOEITZEAL
LEE A, RAM DR — 0B E% Fi A
HERWEAIE., Z0OEF—RIZRET
HTLEBEIOLET,

VHDL &8it (A RBVIT—23Y)

KD 2 DDXPIFAELZWG AT, A — LT T4 T EE ORI £,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S2: 8k x 2 Single-Port RAM
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1

RAMB16_S2 inst : RAMB16_S2
generic  map (

INIT => X"0", -- Value of output RAMregisters at startup
SRVAL => X"0", -- Ouput value upon SSR assertion
WRITE_MODE=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or
--  The following INIT_xx declarations specify  the initial

-- Address 0 to 2047

NO_CHANGE

of the RAM

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_05 =

\%

X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",

- Address 2048 to 4095

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",

-- Address 4096 to 6143

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",

\%

INIT 25 =

X"0000000000000000000000000000000000000000000000000000000000000000",
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INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Address 6143 to 8191
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (

DO => DO, -- 2-bit Data Output
ADDR=> ADDR, -- 13-bit Address Input
CLK => CLK, --  Clock
DI => DI, -- 2-bit Data Input
EN => EN, -- RAMEnable Input
SSR => SSR, -- Synchronous Set/Reset Input
WE=> WE -- Write Enable Input
)
-- End of RAMB16_S2_inst instantiation
. —" -, ~ ~

Verilog 2k (fV RA LT —3Y)

/I RAMB16_S2: 8k x 2 Single-Port RAM

I Spartan-3

/I Xilinx HDL Libraries Guide, version 14.1

RAMB16_S2 #(

.INIT(2'b00), /I Value of output RAMregisters at startup

.SRVAL(2'b00), /I Output value upon SSR assertion

WRITE_MODE("WRITE_FIRST"), // WRITE_FIRST, READ_FIRST or NO_CHANGE

/I The following INIT_xx declarations specify  the initial contents of the RAM
/I Address 0 to 2047

.INIT_00(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OA(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OB(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OD(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 2048 to 4095

.INIT_10(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256’h0000000000000000000000000000000000000000000000000000000000000000),
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.INIT_12(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_17(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 4096 to 6143
.INIT_20(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_27(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_2F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 6143 to 8191
.INIT_30(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_38(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3F(256’h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB16_S2_inst
.DO(DO),
.ADDR(ADDR),
.CLK(CLK),
.DI(DI),
EN(EN),
.SSR(SSR),
WE(WE)

(
I

I
I
I
I
I
I

2-bit  Data Output

13-bit  Address Input

Clock

2-bit  Data Input

RAM Enable Input

Synchronous  Set/Reset  Input
Write  Enable Input

/I End of RAMB16_S2_inst instantiation

s HIEHR

Spartan-3 ¥ = %L —<5. FPGA @.—H%'— H AR

Spartan—3 FPGA 7731 5 —4&3 —h
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& XILINXe FEIE: THAY ILAVE

RAMB16_S2_S18

71)2F 47 : 16K-bit Data and 2K—bit Parity Dual-Port Synchronous Block RAM with 2-bit
and 18-bit Ports

WEA |RAMB16_S2_S18
ENA |
SSRA | DOA [1:0]
CLKA | |
ADDRA [12:0]
DIA [1:0]
WEB |
ENB |
SSRB | DOPB [1:0]
CLKB] EB [15:0]
ADDRB [9:0]

DIB [15:0]
DIPB [1:0]
X10632

M=E

ZOTHAL T ACME, AW HEESAREREM A2, 727V KA—rOHEF RAM 7y 7 T3, %7 1y2 RAM
DOAR—NMIIL 16384 VRO T —H AEUNRHVET, A—ME 9, 18, 36 v MIar74¥al —arIifzih—h
(21X, &BIZ 2048 B DT 4 ARURH FT, KR —hE, FL 16384 fHDO T —4% AT B/LITHMALLTT 7 &
ALFET, HER—bOT —HXilE L, ZNENMEBNHETEET, ZOTL A MDOR—FBI ORIV ORI TR —
rOFI | OFRITTREINTOET,
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=D
& I 5%
WERXR A
AHB H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM O AE
7 —4
RAM /\1)T 4 RAM
1 X X X X X X INIT_A INIT_A B2 AL
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A AL I AL
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7201, Bk, RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

GSR=Z'm— L ®yh Uty ME &

INIT A = HAJL P AZ HIC INIT A BHECTRESNIE, 774V MITXTO0 TY,
SRVAL A = L' Y RZ DA

addr = RAM 7RL- &

RAM(addr) = 7KL 2 ADDR ® RAM O AN %

data = RAM O A S 57 —#

pdata = RAM O )T ¢ 5 —X

IWRITE MODE_A=NO_CHANGE

2WRITE_ MODE_A=READ FIRST

SWRITE_ MODE_A=WRITE_FIRST

Spartan-3 547 35') HA4K (HDL )
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mER B
A H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM O A&
T—5 NYT4
RAM RAM
1 X X X X X X INIT B INIT B B2 Bk
0 X X X X X el ZEAb7eL ezl b7l
0 1 1 0 1 X X |x SRVAL B SRVAL B wvial | Z L
0 1 1 1 1 addr data | pdata | SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 i addr X X RAM(addr) RAM(addr) A/l 7z
0 1 0 1 0 addr data | pdata | Z={k72 11, izl RAM(addr) | RAM(addr)
RAM(addr)2? ., RAM(addr)2, =>data =>pdata
data3 pdata3

SRVAL B = L'V 2Z D1

addr = RAM 7RL- &

data = RAM O AN J15 —#

GSR=Z7ma— 3L vk UEYMER

pdata = RAM ®O/R)F ¢ 5 —%
IWRITE_MODE_B=NO_CHANGE
2WRITE_MODE_B=READ_FIRST

SWRITE_MODE_B=WRITE_FIRST

RAM(addr) = 7KL A ADDR ® RAM O N

INIT B = H AL A& HIZ INIT B BHECTRESNIZME, T 7A/VMNITXTO0 TY,

R—b D& EA

R—k A R—k B

THAY T8 | N\T4 [ TFELR | T=82 | XUT4 [ T—=8 | 1\N)T4 [ FELR | T—5 | \UT«
IL AR L1 L1 INR INR INR L1 L1 INR INR INR
RAMB16 52 518 8192 x 2 | ~ (12:0) (1:0) - 1024 x 16 | 1024 x 2 | (9:0) (15:0) | (1:0)

LD —R% X g
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BR—NI, ZNEThor/ay 7 Zm2Zm/MPLET, F—hA DOKT—Z AN DIA) OBy sTvT ZAL B
FOF —2H #7132 (DOA) @ clock—to—out ZA A%, CLKA #HH#ELLES, R—F B D&% F—Z AL (DIB) O
YO NT T BAL BEIORF —FH 7132 (DOB) @ clock-to—out ZA A%, CLKB Z#HEHELLET, A Rx—7 /L '
ENA (X, R —hF A OFiA L, EXIAL, VY MHIIL E3, ENA 23 Low O4, 7 —XITEZIAENT, 1
(DOA B X DOPA) 12k L EH A, ENA LUtk (SSRA) 28 High D4, 71w (CLKA) 78 Low 7>5 High 124
DEHHEXIZ DOA :?oJ:U\ DOPA 7 SRVAL A 2By hENLET, T4 £ 2 —7 /L (WEA) & High D&, DIA B
LTV DIPA Oy RAM IZEXIAFNET, ENA 28 High T SSRA & WEA 78 Low O34, 7773 Low 75 High 12
PR HEEIZ, RAM 7% LA (ADDRA) 2RI TND T —H R Fe A4 HEFLET, SSRA 7% Low T ENA & WEA
23 High DA, 7uv ) Low 5 High 1810 HH X, EXIAAT R A (ADDRA) TERZNLTWAHT —RIZ
T —4 N JJ (DIA 3L DIPA) DG AAENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEIE, FEXIA
FE—RICE o TEARVFES, EXALE—RIL, T 74V TlE WRITEMODE=WRITE_FIRST IZ8% ESNTWET,

AF—7 )L B ENB (%, R—h B OFiAHL, EXIAL, Uy bEHI#ILE3, ENB 28 Low DA, T —X 3 EX
AENT, 7 (DOB BXUDOPB) 132k LEH¥ A, ENB LUtk (SSRB) 23 High D34 . Z7uw 7 (CLKB) 28 Low
B High (2805 L&(Z, DOB %i@“ DOPB 7% SRVAL B (v h&ihvET, 74 A x—7 /L (WEB) $ High ®
BA1%. DIB 8L DIPB D) RAM ([Z#EXIAENE£T, ENB 7 High T SSRB & WEB 7% Low D4, 7wy
Low 75 High (2 @U*Ebék% RAM 7’% L A (ADDRB) IZ& SN TWDT — X3 /1& 31 FE T, SSRB 28 Low T
ENB & WEB 728 High @34, 712y 77 Low 75 High IZUINEEH AL, EEIALT R A (ADDRB) Ti#EREN T
WA —RIZT—% AT (DIB BL O DIPB) DERFHEAAFEINLET, ‘»—&tljjj (DOB BL U DOPB) I IEn 5l
1T, EEIABLET—RIZE-oTERVET, BXIALE—RNIE, T 74/VFTiE WRITE MODE=WRITE_FIRST {Z5% & &
TWET, BHROFATIL, HIEE Y (ENA, WEA, SSRA, CLKA. ENB., WEB. SSRB. CLKB) 23775 ¢~ High T®
HEBELTHWETN, R—MIA v NRN—=F—%2FELTCT 7747 Low IZTHZEHTEET, RAMBI6 DR —MIAL
BELIEA N =237 a0y VNI HFIAENDD T, CLB VY —A I HENEE A,

FELR v

BAR—MI, R —FDIBIZL > TRRAT RV A E FEEFE AL T, FU 18432 O AEY BT 7E2ALET,
[F—ZHDOKR—K TRV R =y 7 IR TINT, T_RTOR—MET 16384 HDOAEY B & T —FDOKEHIAHE H
TEET, 9,18, BLV 36 EYMEOR—MZIE, U T HOR—K TRVR <o 7 [NZRT EIIZ, 2408 {H# D <Y
T4 AE) BALHVET, FFEDOR—METOWIA: RAM O E L, IRORAZE > TIRESNET,

Start=((ADDR port+1)*(Widthport)) —1
End=(ADDRport)*(Widthport)

ROFI, BER—MEDOT RV A vy T2 RmLET,
T—AAOKR—k PRLR %7

T2 \ ‘
g |K—r0F—4% FELZ
1 16384 | <— 131130129128 27]126125]24123122|21120f19]18|17|16|15]14|13]12]111]10]198]|7]6|5|41312]1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—| 3 2 1 0
16 1024 | <— |1 0

32 512 | <—]0
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& XILINXs FEIE: THAY ILAVE

NYTFARADKR—F PRLR %97

NYTAE | R—bkD/8) T4 PELR

1 2048 | <— 3 2 1 0
2 1024 | <— 1 0
4 512 [ <{— 0

FaF7IL R—k RAMB16 D AEYHNBD#HIIE

INIT xx BYEEFHT AL, TALZADAL T 4K 2L — 32 FIZ RAMB16 DAEVONEFEZYHLTXET, &
RAMB16_Sm_Sn O FJEIE 1T, 64 FEEOYIE(LEM: (INIT_00 ~ INIT3F) THELET. & BMIL, 64 O 16 HIHE
MBRY ., A EF 16384 By MR ETEE T,

INITP.xx BEAE T AL, TAALRADIL T4 X2l —ar FR3 7 — R T 4 ARV E YL TExET,
9. 18,36 By MMEIZay 74X 2l —ar &R =D YT 4 AU O WAL, 8 fE D F#A{L)EME ANITP.00 ~
INITP.07) CHRELET, FEM1% 64 HD 16 EEEBEY ., &5 2048 B MR E T&£7,

INIT xx F72(3 INITP xx J@PEZFEELRWG A1, TOTRLVADEIT 0 IZRESNET, BIEE —HM7ZT0HRETS
&L BEAIE YRS 0 12720 E T,

Fa7IL R—k RAMB16 D AL A2 D HH1E

Spartan®-3A LAME DT 84 2T, B AR} (GSR 728 High O&X) ICH LI AZ DK/ E v 2 0 7213 11291
fbcxEd, £, By N Uy rETH— LB OMEEZ, BEIRBEAREOYIHIE LI X R R2HMEICHRETCEET, T=
TV IR—h RAMB16 O H L PR Z2 295 B2, INIT_A, INIT_B, SRVAL_A, SRVALB @ 4 fE¥ERHDF
9, INIT A BIEIZERBZAREOR—F A OH LA OWIHEEFEEL ., INIT B BHEITERBEAREOR—KB O
HAOL D22 0PI HEZREELET, SRVALA @M I13AR—k A TSSRA (Bvh/Utvh) ANETH—RLT-LEDH)
A EL, SRVALB B3R —hK B T SSRB (v /Uty AJ1ET7H—bL -0y EEEEL £,

INIT_A, INIT_B, SRVAL A, SRVAL B Jg#: 1%, 16 EH THELE T, ZOMBEIIR—MEIZL>TERERVET, =
EXIE. RN A DIEN 1, A—F B OIEMN 4 ® RAMB16.S1.54 D4 R—h A D LY ZZ21T 1 EYReD T,
INIT A F721Z SRVALA 21X 1 22 0 LOMBEETEEY A, R—FBOHNLV IV RZT 4 B 2D T, INIT.B F721%
SRVALB 12 0 ~ F @ 16 #EEE24EE TEEd,

ANVT 4 By bR =TI, HALPRZ DT 4 E 5313, INIT AL INIT B, SRVAL A, SRVAL B OfED EATE Y
FCHRELET,

INIT B3X O SRVAL EMEZIEELRWEAIEL, 7 74V 8T 0 ks ET,
EXAHE—FDEIR

WRITEMODE A BM:i%, 7 =7 /1 ;" —h RAMB16 @R —h A O ATVBIUOH I ONEZHIE L, WRITEMODE_B
B, A—F B OAERVBIOHIONEEZHIELET, 7 74+/LMTiX, WRITEMODE A & WRITE MODE B %
M7t WRITE FIRST IR ESNTWET, ZO%HAE . AJMENRAENCEZIAENZZICEOMENH IS ET,
READ_FIRST |2 T D&, ARVOWNAE N hIit%, AMEDPAEVICEZIAENE T, NO_CHANGE (T3 ET
Ll ATMEIZAEVNCEZIAENET N, HOOMHEIZE{LLET A, A—h A LR —FB TRIULAEY BCHEAH
L/ EEABEITBIELTEB A OHA ORI ITIEICHONTL, [R—F A ER—h B BEAT2EE O 5%
ZRLTLLIZEN,

R—bAELR—FBARETHEEDORLAE

Spartan—3A 7' @w 7 ® SelectlO™ [X, 52872 T 27 /L iIR—hk RAM T, 2 DOR—FNREFICFECAEY Bz 7 784
TEET, L, —HOR—IRHDHATY BNVICEZIABLEI T TWDIEAIX. 9 — F DR —KT clock-to-clock
B NT VT ZALRNIZ, EDOAEY BICH L TEXIALEITH AN LZEZITLARWNIIICTOMERHVET,
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WDOFRIZ, T 27 /v Am—h RAMBL6 THEANRAELEG S OEEL, WRITEMODE A & WRITEMODE_ B D% & 5]
W RLET,

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=NO_CHANGE D& &

T—=45 [ \)Fq
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k7L | Z{k7eL
1 0 1 1 DIA DIB DIPA | DIPB | 24k | X 24 | X DIA DIPA
2L L
0 1 7 1 DIA DIB DIPA | DIPB | X =i | X 754 | DIB DIPB
L L
1 1 7 1 DIA DIB DIPA | DIPB | &t | &1t | &1t | &1k [ X X
3L L L L
WRITE_MODE_A=READ_FIRST. WRITE_.MODE_B=READ_FIRST D15 &
T2 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM | RAM | Z{k72L | Z2{k72L
1 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIA DIPA
0 1 7 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | X X
WRITE_MODE_A=WRITE_FIRST . WRITE_MODE_B=WRITE_FIRST D& &
T=% | NUT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 7 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k7ZeL | Z{k7eL
1 0 7 1 DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA
0 1 i 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 i 1 DIA DIB DIPA | DIPB | X X X X X X
WRITE_MODE_A=NO_CHANGE . WRITE_.MODE_B=READ_FIRST D& &
T=52 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | Z{k7L | &b/l
1 0 i 1 DIA DIB DIPA | DIPB | &4k | X it | X DIA DIPA
7L L
0 1 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIB DIPB
1 1 i 1 DIA DIB DIPA | DIPB | &4k | X ik | X DIB DIPB
2L 2L
Spartan-3 54751 H4K (HDL A)
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& XILINXs EIE: THAY ILAVH
WRITE_.MODE_A=NO_CHANGE . WRITE_.MODE_B=WRITE_FIRST D5 &
T—4% | N\UT«
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM | RAM | Z{k7L | {72l
1 0 1 1 DIA DIB DIPA | DIPB | &4k | X 24 | X DIA DIPA
L 7ol
0 1 i 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | &4k | X 4 | X X X
L 3L
WRITE_MODE_A=READ_FIRST # & U WRITE_MODE_B=WRITE_FIRST
F—=45 | 1XUT~4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Zfb7L | 2572l
1 0 7 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIA DIPA
0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
THAUDANFE
AAR =g )
e HELE
CORE Generator™ BL O 4 —FK )
~7adYR—h AT
oL ~ |,
ERARELE
B T—45E & FI4ILE ERER
INIT_00 ~ 2 EEOfE 4 _CEnm RAM LB DT — &2 55y OWIEEEE L £7,
INIT_3F 16 ¥
INIT_A 2 %/ EEOHE 4+ _C¥nm a7 4F¥ 2l —au% 0 DOA H R — o g1
16 % fEZfRELET, EvMEIX. RAM O AR —FD
MEIC k> T FEVET,
INIT B 2 R/ =Y T _TEr a7 4X 2L —ar O DOB AR —ko W)
16 % HEEEELET, Ev MBI, RAM @ B R —FD
MEIC k> T FEVET,
INITP_00 ~ 2 it/ 125 D T NTHr RAM EEBN DRV F 15 5y OB A FEEL £,
INITP_07 16 ¥
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UG607 (v14.1) 2012 &£ 4 A 24 H

http://japan.xilinx.com

295



& XILINXs

B

&

FI+ILE

#it BA

CHECK

SIM_COLLISION_

“ALL” .
"WARNING_
ONLY”,

“"GENERATE_X_

ONLY”,
“"NONE”

“ALL

AEYDBENRELZBEAIT 2 —arDF)
ERZE T CTEET, FEM i/k@&io@f@‘o

"ALL” : #E A — U N EN., BET 5
HATBIUCAERIOERARE X) 1IZ720FT,

“WARNING ONLY” : #8& 2yt — D Hh3 H
NEN, BEETAIHNBIOAEIDOMEITE
DFEFERFFSNET,

"GENERATE_X_ONLY” : #4532y — 1T
hEn T, FHET L BLOAEYOEN
RE X) 120 ET,

“NONE” : #& 2t — i a7, B
HTAH N BLOATRYOEILF O F 5 E
SNET,

AE: VALL” AN OMEICER ETHE, Vol —
/a/q: T YPA L OREERH Tl BT
. ZOEEEFE T DG ATEESLE T, §F
ai\ TEm/>Iab—vay WAL AR %
ZIRLTTEEW,

Ean==4

SRVAL_A

2 5/
16 4K

T _CTEnm

RSTA B> %7 % —hL7=L &2, DOA H IR —F
Zobh (1) 725008y h (0) T2 v RITEIC
HELET, v MEIX. RAM @ A R—hDIEIC

FoTIEVET, TT7FAFTIITRTOE VIR
VevhEnEd,

SRVAL_B

2 %/
16 %

EEOME

T _CTEnm

RSTB &> %7 —RL7=&XiZ, DOB i i7" —h
ZEybh (1) T20UtEvh 0) 72058 v &I
HELET, EvhEiL. RAM @ B 7R —FDIEIC

FoTHIEVET, T7FAITIITRTOE VIR
VEyhahEd,

WRITE_MODE_A

XFF

"WRITE_FIRST”
“"READ_FIRST”,

“NO_CHANGE”

"WRITE_FIRST”

EX AL RN DOA IR—hCEITEINDHEXZD
R—FOEEZEELET,

"WRITE_FIRST” : fE23A —MMZHE

bHAENET,

"READ_FIRST” : 7= IZENEZAENDHI
12, RAM O LLETOEN H S1AR — Mo 71X
nEd,

“NO_CHANGE” : H /178 — 1o LART O A3
s, AR —FOEITZE{LLEH A, RAM
DR —=IPBEZ A NI WGEEIL, 20
E—RNIZHETDHILEBEIOLET,

SIAFENTH

WRITE_MODE_B

pe ]

"WRITE_FIRST”,

“"READ_FIRST”
“NO_CHANGE”

"WRITE_FIRST”

EXAL TR DOB R—FTEITENLLEZD
AR—ROBEZIRELET,

"WRITE_FIRST” : 23R —hMZ
BHASNET,

FERAENL TR
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1
|
iy
e
o

R FIAIE

#it BA

"READ_FIRST” : #-IZENEEAENSH]
({2 RAM O LLETOE A iR —MI &
nEd,

“NO_CHANGE” : 4 7778 — D LLRii DB 3 R
I, HAR—rOEITZE{LEE A, RAM
DR =IO EEFRAHZRNESIEZ, 20
E—RNICHETDHIEBEIOLET,

VHDL 2k (A2 RA T —3Y)

WD 2 OOLBFEELRNWESIT., 2 — LT T4 T B E ORI T E T,

Library  UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S2 S18: 8k/lk x 2/16 + 0/2 Parity bit Dual-Port RAM
--  Spartan-3
-~ Xilinx HDL Libraries Guide, version 14.1
RAMB16_S2_S18 inst RAMB16_S2_S18
generic  map (
INIT_ A => X"0", -~ Value of output RAMregisters on Port A at startup

INIT_B => X"000", -
SRVAL_A=> X"0", -- Port A ouput value

SRVAL_B => X"000", -- Port B ouput value
WRITE_MODE_A=> "WRITE_FIRST", --
WRITE_MODE_B=> "WRITE_FIRST", --

Value of output RAMregisters

on Port
upon SSR assertion

upon SSR assertion
WRITE_FIRST, READ_FIRST or
WRITE_FIRST, READ_FIRST or

B at startup

NO_CHANGE
NO_CHANGE

of the RAM

SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING", "GENERATE_X_ ONLY", "ALL"
--  The following INIT_xx declarations specify  the initial contents

-- Port A Address 0 to 2047, Port B Address 0 to 255

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 2048 to 4095, Port B Address 256 to 511

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",
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-- Port A Address 4096 to 6143, Port B Address 512 to 767

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 6144 to 8191, Port B Address 768 to 1023

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP_xx are for the parity bits

-- Port B Address 0 to 255

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 256 to 511

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 512 to 767

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 768 to 1023

INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")

\%

port map (
DOA => DOA, -- Port A 2-bit Data Output
DOB => DOB, -- Port B 16-bit Data Output
DOPB=> DOPB, - Port B 2-bit Parity Output
ADDRA=> ADDRA, -- Port A 13-bit Address Input
ADDRB=> ADDRB, -- Port B 10-bit Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- Port A 2-bit Data Input
DIB => DIB, -- Port B 16-bit Data Input
DIPB => DIPB, -- Port-B  2-bit parity Input
ENA => ENA, -- Port A RAMEnable Input
ENB => ENB, -- PortB  RAMEnable Input
SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA=> WEA, -- Port A Write Enable Input
WEB=> WEB -- Port B Write Enable Input

);
-- End of RAMB16_S2_S18 inst instantiation

Verilog i1t (A RE2 T —2 7))

/I RAMB16_S2_S18: 8k/lk x 2/16 + 0/2 Parity bits Dual-Port RAM
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1 Spartan-3

/I Xilinx HDL Libraries Guide, version 14.1

RAMB16_S2_S18 #(
.INIT_A(2'b00), /I Value of output RAMregisters on Port
.INIT_B(9’h000), /I Value of output RAMregisters on Port
.SRVAL_A(2'b00), /[ Port A output value upon SSR assertion
.SRVAL_B(9’h000), /Il Port B output value wupon SSR assertion

WRITE_MODE_A("WRITE_FIRST"), /I
WRITE_MODE_B("WRITE_FIRST"), /I

WRITE_FIRST, READ_FIRST or
WRITE_FIRST, READ_FIRST or NO_CHANGE
"WARNING_ONLY", "GENERATE_X_ONLY", "ALL"

.SIM_COLLISION_CHECK("ALL"), /I "NONE",
/I The following INIT_xx declarations specify  the initial
/I Port A Address 0 to 2047, Port B Address 0 to 255

.INIT_00(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OA(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Port A Address 2048 to 4095,

.INIT_10(256°’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_11(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Port A Address 4096 to 6143,

.INIT_20(256°’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_21(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Port A Address 6144 to 8191,

.INIT_30(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256°’h0000000000000000000000000000000000000000000000000000000000000000),

Port

Port

Port

B Address 256 to 511

B Address 512 to 767

B Address 768 to 1023

NO_CHANGE

of the RAM
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.INIT_38(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I The next set of INITP_xx
/I Port B Address 0 to 255
.INITP_00(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 256 to 511

.INITP_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I  Port B Address 512 to 767

.INITP_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 768 to 1023

.INITP_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256’h0000000000000000000000000000000000000000000000000000000000000000)

are for the parity bits

) RAMB16_S2 S18 inst (

.DOA(DOA), /I Port A 2-bit Data Output
.DOB(DOB), /I Port B 16-bit Data Output
.DOPB(DOPB), /I Port B 2-bit Parity Output
.ADDRA(ADDRA), /I Port A 13-bit Address Input
.ADDRB(ADDRB), // Port B 10-bit Address Input
.CLKA(CLKA), /I Port A Clock
.CLKB(CLKB), /I Port B Clock
.DIA(DIA), /I Port A 2-bit Data Input
.DIB(DIB), /I Port B 16-bit Data Input
.DIPB(DIPB), /I Port-B  2-bit parity Input
.ENA(ENA), /I Port A RAMEnable Input
.ENB(ENB), /I Port B RAMEnable Input
.SSRA(SSRA), /I Port A Synchronous Set/Reset Input
.SSRB(SSRB), /I Port B Synchronous Set/Reset Input
.\WEA(WEA), /I Port A Write Enable Input
.WEB(WEB) /[ Port B Write Enable Input

)

/I End of RAMB16_S2_S18 inst instantiation

s HIEHR

Spartan-3 ¥ = %L —<5. FPGA @.—H%'— H AR

Spartan—3 FPGA 773 5 —&3 —h
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& XILINXs FEIE: THAY ILAVE

RAMB16_S2_S2

71)2F 47 : 16K-bit Data and 2K—bit Parity Dual-Port Synchronous Block RAM with 2-bit
Ports

WEA | RAMB16_S2_S2
ENA|
SSRA | DOA[1:0]
CLKA | |__]
ADDRA [12:0]
DIA [1:0]
WEB |
ENB |
SSRB | DOB [1:0]
cLKB] |
ADDRB [12:0]
DIB [1:0]
X10629

ZOTH Ay 2L AUME, RMESALEREL AT, T 27 /v A—rOHEH RAM 7 uvy /T4, %7 1v7 RAM
DFR—NMIIL 16384 B hDT —X AFUNRHNET, A—MED 9, 18, 36 EwhMIar 74 Fal —TarSifzi—h
WL, B2 2048 B bR T ARUNRHDET, KR —ME, [T 16384 DT —% AEY BVIMINLTT 7k
ALET, ER—FOT—ZEIX, TNENEINCHRE TEET, ZOTL A IDOR—bBIVELO#RIL TR —
rOFI | OFRITTREINTOET,
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=D
& I 5%
WERXR A
AHB H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM O AE
7 —4
RAM /\1)T 4 RAM
1 X X X X X X INIT_A INIT_A B2 AL
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A AL I AL
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7201, Bk, RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

GSR=Z'm— L ®yh Uty ME &

INIT A = HAJL P AZ HIC INIT A BHECTRESNIE, 774V MITXTO0 TY,
SRVAL A = L' Y RZ DA

addr = RAM 7RL- &

RAM(addr) = 7KL 2 ADDR ® RAM O AN %

data = RAM O A S 57 —#

pdata = RAM O )T ¢ 5 —X

IWRITE MODE_A=NO_CHANGE

2WRITE_ MODE_A=READ FIRST

SWRITE_ MODE_A=WRITE_FIRST
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mER B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DAZAE
T—5 NYT4
RAM RAM
1 X X X X X X INIT B INIT B B2 Bk
0 X X X X X ZEib7eL AL AL b7l
0 1 1 0 1 X X |x SRVAL. B SRVAL B AL | B kAL
0 1 1 1 1 addr data | pdata | SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 i addr X X RAM(addr) RAM(addr) A/l 7z
0 1 0 1 0 addr data | pdata | Z={k72 11, izl RAM(addr) | RAM(addr)
RAM(addr)2? ., RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = 1 )L P22 FIIC INIT B JBMECRESNTE, 774/ MITTO TY,
SRVAL B = LY AZ DfH
addr = RAM 7RL- &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O )T ¢ 5 —X
IWRITE_MODE_B=NO_CHANGE
2WRITE_MODE_B=READ_FIRST
SWRITE_MODE_B=WRITE_FIRST
R—brDERHA
R—k A R—rB
THA T3 [/NUTa | TRLR [ T=5 [ \UTq [ T=5 [/XUTq | TRLR | T=5 [ N)T4
ILAVE g Lt INR INR | INR Lt Il INR AV S VAV-S
RAMB16.52.52 [ 8192x2 |~ (12:0) (1:0) - 8192x2 |~ (12:0) (1:0) -
LU —RE X @
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BR—NI, ZNEThor/ay 7 Zm2Zm/MPLET, F—hA DOKT—Z AN DIA) OBy sTvT ZAL B
FOF —2H #7132 (DOA) @ clock—to—out ZA A%, CLKA #HH#ELLES, R—F B D&% F—Z AL (DIB) O
YO NT T BAL BEIORF —FH 7132 (DOB) @ clock-to—out ZA A%, CLKB Z#HEHELLET, A Rx—7 /L '
ENA (X, R —hF A OFiA L, EXIAL, VY MHIIL E3, ENA 23 Low O4, 7 —XITEZIAENT, 1
(DOA B X DOPA) 12k L EH A, ENA LUtk (SSRA) 28 High D4, 71w (CLKA) 78 Low 7>5 High 124
DEHHEXIZ DOA :?oJ:U\ DOPA 7 SRVAL A 2By hENLET, T4 £ 2 —7 /L (WEA) & High D&, DIA B
LTV DIPA Oy RAM IZEXIAFNET, ENA 28 High T SSRA & WEA 78 Low O34, 7773 Low 75 High 12
PR HEEIZ, RAM 7% LA (ADDRA) 2RI TND T —H R Fe A4 HEFLET, SSRA 7% Low T ENA & WEA
23 High DA, 7uv ) Low 5 High 1810 HH X, EXIAAT R A (ADDRA) TERZNLTWAHT —RIZ
T —4 N JJ (DIA 3L DIPA) DG AAENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEIE, FEXIA
FE—RICE o TEARVFES, EXALE—RIL, T 74V TlE WRITEMODE=WRITE_FIRST IZ8% ESNTWET,

AF—7 )L B ENB (%, R—h B OFiAHL, EXIAL, Uy bEHI#ILE3, ENB 28 Low DA, T —X 3 EX
AENT, 7 (DOB BXUDOPB) 132k LEH¥ A, ENB LUtk (SSRB) 23 High D34 . Z7uw 7 (CLKB) 28 Low
B High (2805 L&(Z, DOB %i@“ DOPB 7% SRVAL B (v h&ihvET, 74 A x—7 /L (WEB) $ High ®
BA1%. DIB 8L DIPB D) RAM ([Z#EXIAENE£T, ENB 7 High T SSRB & WEB 7% Low D4, 7wy
Low 75 High (2 @U*Ebék% RAM 7’% L A (ADDRB) IZ& SN TWDT — X3 /1& 31 FE T, SSRB 28 Low T
ENB & WEB 728 High @34, 712y 77 Low 75 High IZUINEEH AL, EEIALT R A (ADDRB) Ti#EREN T
WA —RIZT—% AT (DIB BL O DIPB) DERFHEAAFEINLET, ‘»—&tljjj (DOB BL U DOPB) I IEn 5l
1T, EEIABLET—RIZE-oTERVET, BXIALE—RNIE, T 74/VFTiE WRITE MODE=WRITE_FIRST {Z5% & &
TWET, BHROFATIL, HIEE Y (ENA, WEA, SSRA, CLKA. ENB., WEB. SSRB. CLKB) 23775 ¢~ High T®
HEBELTHWETN, R—MIA v NRN—=F—%2FELTCT 7747 Low IZTHZEHTEET, RAMBI6 DR —MIAL
BELIEA N =237 a0y VNI HFIAENDD T, CLB VY —A I HENEE A,

FELR v

BAR—MI, R —FDIBIZL > TRRAT RV A E FEEFE AL T, FU 18432 O AEY BT 7E2ALET,
[F—ZHDOKR—K TRV R =y 7 IR TINT, T_RTOR—MET 16384 HDOAEY B & T —FDOKEHIAHE H
TEET, 9,18, BLV 36 EYMEOR—MZIE, U T HOR—K TRVR <o 7 [NZRT EIIZ, 2408 {H# D <Y
T4 AE) BALHVET, FFEDOR—METOWIA: RAM O E L, IRORAZE > TIRESNET,

Start=((ADDR port+1)*(Widthport)) —1
End=(ADDRport)*(Widthport)

ROFI, BER—MEDOT RV A vy T2 RmLET,
T—AAOKR—k PRLR %7

T2 \ ‘
g |K—r0F—4% FELZ
1 16384 | <— 131130129128 27]126125]24123122|21120f19]18|17|16|15]14|13]12]111]10]198]|7]6|5|41312]1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—| 3 2 1 0
16 1024 | <— |1 0

32 512 | <—]0
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NYTFARADKR—F PRLR %97

NYTAE | R—bkD/8) T4 PELR

1 2048 | <— 3 2 1 0
2 1024 | <— 1 0
4 512 [ <{— 0

FaF7IL R—k RAMB16 D AEYHNBD#HIIE

INIT xx BYEEFHT AL, TALZADAL T 4K 2L — 32 FIZ RAMB16 DAEVONEFEZYHLTXET, &
RAMB16_Sm_Sn O FJEIE 1T, 64 FEEOYIE(LEM: (INIT_00 ~ INIT3F) THELET. & BMIL, 64 O 16 HIHE
MBRY ., A EF 16384 By MR ETEE T,

INITP.xx BEAE T AL, TAALRADIL T4 X2l —ar FR3 7 — R T 4 ARV E YL TExET,
9. 18,36 By MMEIZay 74X 2l —ar &R =D YT 4 AU O WAL, 8 fE D F#A{L)EME ANITP.00 ~
INITP.07) CHRELET, FEM1% 64 HD 16 EEEBEY ., &5 2048 B MR E T&£7,

INIT xx F72(3 INITP xx J@PEZFEELRWG A1, TOTRLVADEIT 0 IZRESNET, BIEE —HM7ZT0HRETS
&L BEAIE YRS 0 12720 E T,

Fa7IL R—k RAMB16 D AL A2 D HH1E

Spartan®-3A LAME DT 84 2T, B AR} (GSR 728 High O&X) ICH LI AZ DK/ E v 2 0 7213 11291
fbcxEd, £, By N Uy rETH— LB OMEEZ, BEIRBEAREOYIHIE LI X R R2HMEICHRETCEET, T=
TV IR—h RAMB16 O H L PR Z2 295 B2, INIT_A, INIT_B, SRVAL_A, SRVALB @ 4 fE¥ERHDF
9, INIT A BIEIZERBZAREOR—F A OH LA OWIHEEFEEL ., INIT B BHEITERBEAREOR—KB O
HAOL D22 0PI HEZREELET, SRVALA @M I13AR—k A TSSRA (Bvh/Utvh) ANETH—RLT-LEDH)
A EL, SRVALB B3R —hK B T SSRB (v /Uty AJ1ET7H—bL -0y EEEEL £,

INIT_A, INIT_B, SRVAL A, SRVAL B Jg#: 1%, 16 EH THELE T, ZOMBEIIR—MEIZL>TERERVET, =
EXIE. RN A DIEN 1, A—F B OIEMN 4 ® RAMB16.S1.54 D4 R—h A D LY ZZ21T 1 EYReD T,
INIT A F721Z SRVALA 21X 1 22 0 LOMBEETEEY A, R—FBOHNLV IV RZT 4 B 2D T, INIT.B F721%
SRVALB 12 0 ~ F @ 16 #EEE24EE TEEd,

ANVT 4 By bR =TI, HALPRZ DT 4 E 5313, INIT AL INIT B, SRVAL A, SRVAL B OfED EATE Y
FCHRELET,

INIT B3X O SRVAL EMEZIEELRWEAIEL, 7 74V 8T 0 ks ET,
EXAHE—FDEIR

WRITEMODE A BM:i%, 7 =7 /1 ;" —h RAMB16 @R —h A O ATVBIUOH I ONEZHIE L, WRITEMODE_B
B, A—F B OAERVBIOHIONEEZHIELET, 7 74+/LMTiX, WRITEMODE A & WRITE MODE B %
M7t WRITE FIRST IR ESNTWET, ZO%HAE . AJMENRAENCEZIAENZZICEOMENH IS ET,
READ_FIRST |2 T D&, ARVOWNAE N hIit%, AMEDPAEVICEZIAENE T, NO_CHANGE (T3 ET
Ll ATMEIZAEVNCEZIAENET N, HOOMHEIZE{LLET A, A—h A LR —FB TRIULAEY BCHEAH
L/ EEABEITBIELTEB A OHA ORI ITIEICHONTL, [R—F A ER—h B BEAT2EE O 5%
ZRLTLLIZEN,

R—bAELR—FBARETHEEDORLAE

Spartan—3A 7 27D SelectRAM™ [, 52272 T =7 /L ;R—h RAM T, 2 DOR—INEFICFECAEY) BLIZT 71
ATEET, 2L, —HOR—FIRHDHAEY B/LIC %L?%%ﬁ’)'(b‘éia/a\&i\‘65*770)730“}"6‘ clock—to—clock
BV RT v ZALNIZ, FDAEY BRI CTEZIALERITH AR LEEZITLRWIOIICTHILERHYET,
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WDOFRIZ, T 27 /v Am—h RAMBL6 THEANRAELEG S OEEL, WRITEMODE A & WRITEMODE_ B D% & 5]
W RLET,

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=NO_CHANGE D& &

T—=45 [ \)Fq
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k7L | Z{k7eL
1 0 1 1 DIA DIB DIPA | DIPB | 24k | X 24 | X DIA DIPA
2L L
0 1 7 1 DIA DIB DIPA | DIPB | X =i | X 754 | DIB DIPB
L L
1 1 7 1 DIA DIB DIPA | DIPB | &t | &1t | &1t | &1k [ X X
3L L L L
WRITE_MODE_A=READ_FIRST. WRITE_.MODE_B=READ_FIRST D15 &
T2 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM | RAM | Z{k72L | Z2{k72L
1 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIA DIPA
0 1 7 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | X X
WRITE_MODE_A=WRITE_FIRST . WRITE_MODE_B=WRITE_FIRST D& &
T=% | NUT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 7 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k7ZeL | Z{k7eL
1 0 7 1 DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA
0 1 i 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 i 1 DIA DIB DIPA | DIPB | X X X X X X
WRITE_MODE_A=NO_CHANGE . WRITE_.MODE_B=READ_FIRST D& &
T=52 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | Z{k7L | &b/l
1 0 i 1 DIA DIB DIPA | DIPB | &4k | X it | X DIA DIPA
7L L
0 1 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIB DIPB
1 1 i 1 DIA DIB DIPA | DIPB | &4k | X ik | X DIB DIPB
2L 2L
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& XILINXs EIE: THAY ILAVH
WRITE_.MODE_A=NO_CHANGE . WRITE_.MODE_B=WRITE_FIRST D5 &
T—4% | N\UT«
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM | RAM | Z{k7L | {72l
1 0 1 1 DIA DIB DIPA | DIPB | &4k | X 24 | X DIA DIPA
L 7ol
0 1 i 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | &4k | X 4 | X X X
L 3L
WRITE_MODE_A=READ_FIRST # & U WRITE_MODE_B=WRITE_FIRST
F—=45 | 1XUT~4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Zfb7L | 2572l
1 0 7 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIA DIPA
0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
THAUDANFE
AAR =g )
e HELE
CORE Generator™ BL O 4 —FK )
~7adYR—h AT
oL ~ |,
ERARELE
B T—45E & FI4ILE ERER
INIT_00 ~ 2 EEOfE 4 _CEnm RAM LB DT — &2 55y OWIEEEE L £7,
INIT_3F 16 ¥
INIT_A 2 %/ EEOHE 4+ _C¥nm a7 4F¥ 2l —au% 0 DOA H R — o g1
16 % fEZfRELET, EvMEIX. RAM O AR —FD
MEIC k> T FEVET,
INIT B 2 R/ =Y T _TEr a7 4X 2L —ar O DOB AR —ko W)
16 % HEEEELET, Ev MBI, RAM @ B R —FD
MEIC k> T FEVET,
INITP_00 ~ 2 it/ 125 D T NTHr RAM EEBN DRV F 15 5y OB A FEEL £,
INITP_07 16 ¥
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B

&

FI+ILE

#it BA

CHECK

SIM_COLLISION_

“ALL” .
"WARNING_
ONLY”,

“"GENERATE_X_

ONLY”,
“"NONE”

“ALL

AEYDBENRELZBEAIT 2 —arDF)
ERZE T CTEET, FEM i/k@&io@f@‘o

"ALL” : #E A — U N EN., BET 5
HATBIUCAERIOERARE X) 1IZ720FT,

“WARNING ONLY” : #8& 2yt — D Hh3 H
NEN, BEETAIHNBIOAEIDOMEITE
DFEFERFFSNET,

"GENERATE_X_ONLY” : #4532y — 1T
hEn T, FHET L BLOAEYOEN
RE X) 120 ET,

“NONE” : #& 2t — i a7, B
HTAH N BLOATRYOEILF O F 5 E
SNET,

AE: VALL” AN OMEICER ETHE, Vol —
/a/q: T YPA L OREERH Tl BT
. ZOEEEFE T DG ATEESLE T, §F
ai\ TEm/>Iab—vay WAL AR %
ZIRLTTEEW,

Ean==4

SRVAL_A

2 5/
16 4K

T _CTEnm

RSTA B> %7 % —hL7=L &2, DOA H IR —F
Zobh (1) 725008y h (0) T2 v RITEIC
HELET, v MEIX. RAM @ A R—hDIEIC

FoTIEVET, TT7FAFTIITRTOE VIR
VevhEnEd,

SRVAL_B

2 %/
16 %

EEOME

T _CTEnm

RSTB &> %7 —RL7=&XiZ, DOB i i7" —h
ZEybh (1) T20UtEvh 0) 72058 v &I
HELET, EvhEiL. RAM @ B 7R —FDIEIC

FoTHIEVET, T7FAITIITRTOE VIR
VEyhahEd,

WRITE_MODE_A

XFF

"WRITE_FIRST”
“"READ_FIRST”,

“NO_CHANGE”

"WRITE_FIRST”

EX AL RN DOA IR—hCEITEINDHEXZD
R—FOEEZEELET,

"WRITE_FIRST” : fE23A —MMZHE

bHAENET,

"READ_FIRST” : 7= IZENEZAENDHI
12, RAM O LLETOEN H S1AR — Mo 71X
nEd,

“NO_CHANGE” : H /178 — 1o LART O A3
s, AR —FOEITZE{LLEH A, RAM
DR —=IPBEZ A NI WGEEIL, 20
E—RNIZHETDHILEBEIOLET,

SIAFENTH

WRITE_MODE_B

pe ]

"WRITE_FIRST”,

“"READ_FIRST”
“NO_CHANGE”

"WRITE_FIRST”

EXAL TR DOB R—FTEITENLLEZD
AR—ROBEZIRELET,

"WRITE_FIRST” : 23R —hMZ
BHASNET,

FERAENL TR
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& XILINXs

B

1
|
iy
e
o

FI+ILE

#it BA

"READ_FIRST” : #-IZENEEAENSH]
({2 RAM O LLETOE A iR —MI &
nEd,

“NO_CHANGE” : 4 7778 — D LLRii DB 3 R
I, HAR—rOEITZE{LEE A, RAM
DR =IO EEFRAHZRNESIEZ, 20
E—RNICHETDHIEBEIOLET,

VHDL

Rk (A RFT—23Y)

WD 2 OOLBFEELRNWESIT., 2 — LT T4 T B E ORI T E T,

Library  UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S2_S2: 8k x 2 Dual-Port RAM

-- Spartan-3

- Xilinx HDL Libraries Guide, version 14.1

RAMB16_S2_S2_inst RAMB16_S2_S2

generic  map (
INIT_ A => X"0", -- Value of output RAMregisters on Port A at startup
INIT_ B => X"0", -- Value of output RAMregisters on Port B at startup
SRVAL_A=> X"0", -- Port A ouput value upon SSR assertion
SRVAL_B => X"0", -- Port B ouput value upon SSR assertion
WRITE_MODE_A=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE

of the RAM

SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"
--  The following INIT_xx declarations specify  the initial contents

-- Address 0 to 2047

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Address 2048 to 4095

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",

Spartan-3 547 5!) 54K (HDL F)
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EI3E: THAY ILAVE & XILINXs
-- Address 4096 to 6143
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Address 6143 to 8191
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (
DOA => DOA, -- Port A 2-bit Data Output
DOB => DOB, -- Port B 2-bit Data Output
ADDRA=> ADDRA, -- Port A 13-bit Address Input
ADDRB=> ADDRB, -- Port B 13-bit Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- Port A 2-bit Data Input
DIB => DIB, -- Port B 2-bit Data Input
ENA => ENA, -- Port A RAMEnable Input
ENB => ENB, -- Port B RAMEnable Input
SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA=> WEA, -- Port A Write Enable Input
WEB=> WEB -- Port B Write Enable Input

)i

-- End of RAMB16_S2_S2 inst instantiation

. =—1 ~ ~ ~

Verilog i1t ([ RE2 LT —2 7))

/I RAMB16_S2_S2: 8k x 2 Dual-Port RAM

1 Spartan-3

Il Xilinx HDL Libraries Guide, version 14.1

RAMB16_S2_S2 #(
INIT_A(2'b00), /I Value of output RAMregisters on Port A at startup
.INIT_B(2'b00), /I Value of output RAMregisters on Port B at startup
.SRVAL_A(2'b00), /I Port A output value upon SSR assertion
.SRVAL_B(2'b00), /I Port B output value upon SSR assertion

WRITE_MODE_A("WRITE_FIRST"),
WRITE_MODE_B("WRITE_FIRST"),
.SIM_COLLISION_CHECK("ALL",

I
I
I

WRITE_FIRST, READ_FIRST or
WRITE_FIRST, READ_FIRST or
"NONE",

NO_CHANGE
NO_CHANGE

/I Address 0 to 2047
.INIT_00(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256’h0000000000000000000000000000000000000000000000000000000000000000),

"WARNING_ONLY", "GENERATE_X_ONLY", "ALL"

Spartan-3 547 35') HA4K (HDL )
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.INIT_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_O0A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0OB(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OD(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 2048 to 4095

.INIT_10(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 4096 to 6143

.INIT_20(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_27(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_2F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Address 6143 to 8191

.INIT_30(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_38(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3F(256’h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB16_S2_S2_inst
.DOA(DOA), I
.DOB(DOB), I
ADDRA(ADDRA), //

ADDRB(ADDRB), //
.CLKA(CLKA), I
.CLKB(CLKB), I
DIA(DIA), I

(

Port
Port
Port
Port
Port
Port
Port

>W>wW>w>

2-bit
2-bit
13-bit
13-bit
Clock
Clock
2-bit

Data Output
Data Output
Address Input
Address Input

Data Input
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FTIE: THAY ILAVE

& XILINXs

DIB(DIB),
ENA(ENA),
.ENB(ENB),
.SSRA(SSRA),
.SSRB(SSRB),
WEA(WEA),
\WEB(WEB)

/I End of RAMB16_S2_ S2_inst

s HIEHR

Spartan—3 ¥ = Rl

7
I
I
I
I
i
1

Port
Port
Port
Port
Port
Port
Port

B 2-bit Data Input
A RAMEnable Input
B RAMEnable Input

A Synchronous
B Synchronous

A Write
B Write

Enable
Enable

instantiation

Set/Reset  Input
Set/Reset  Input
Input
Input

—3 g3 FPGA &.—H% — AR

Spartan—-3 FPGA 773 & —# v —h

312

http://japan.xilinx.com

Spartan-3 54751 H4K (HDL A)
UG607 (v14.1) 2012 Z£ 4 B 24 H


http://japan.xilinx.com/support/documentation/spartan-3_user_guides.htm
http://japan.xilinx.com/support/documentation/spartan-3_data_sheets.htm

& XILINXe FEIE: THAY ILAVE

RAMB16_S2_S36

71)2F 47 : 16K-bit Data and 2K—bit Parity Dual-Port Synchronous Block RAM with 2-bit
and 36-bit Ports

WEA |RAMB16_S2_S36
ENA |
SSRA | DOA [1:0]
CLKA | |
ADDRA [12:0]
DIA [1:0]
WEB |
ENB |
SSRB| DOPB [3:0]
CLKB | EB [31:0]
ADDRB [8:0]
DIB [31:0]
DIPB [3:0]
X10633

ZOFY A T AUNMT, R ESAARAEZHR T2, T 27V R—rDOEH RAM 7 uy 2/ T1, 47 1v7 RAM
DOR—MTIE 16384 B DT —X AEURHNET, RN—MEN 9, 18, 36 B MIar 74X al —arIhizr—h
(21X, 5122048 B R R T 4 AEUNRHVET, FAR—MI, R 16384 HOT —4 AE) 2L TT 7|
ALET, ER—FOT—XIEIT, TNENENICHEE TEET, ZOTL A MDA — MBI L ORI —
rOFH | DORITRENTNET,

Spartan-3 547 5!) 54K (HDL F)
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=D
& I 5%
WERXR A
AHB H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM O AE
7 —4
RAM /\1)T 4 RAM
1 X X X X X X INIT_A INIT_A B2 AL
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A AL I AL
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7201, Bk, RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

GSR=Z'm— L ®yh Uty ME &

INIT A = HAJL P AZ HIC INIT A BHECTRESNIE, 774V MITXTO0 TY,
SRVAL A = L' Y RZ DA

addr = RAM 7RL- &

RAM(addr) = 7KL 2 ADDR ® RAM O AN %

data = RAM O A S 57 —#

pdata = RAM O )T ¢ 5 —X

IWRITE MODE_A=NO_CHANGE

2WRITE_ MODE_A=READ FIRST

SWRITE_ MODE_A=WRITE_FIRST

Spartan-3 547 35') HA4K (HDL )
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mER B
A H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM O A&
T—5 NYT4
RAM RAM
1 X X X X X X INIT B INIT B B2 Bk
0 X X X X X el ZEAb7eL ezl b7l
0 1 1 0 1 X X |x SRVAL B SRVAL B wvial | Z L
0 1 1 1 1 addr data | pdata | SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 i addr X X RAM(addr) RAM(addr) A/l 7z
0 1 0 1 0 addr data | pdata | Z={k72 11, izl RAM(addr) | RAM(addr)
RAM(addr)2? ., RAM(addr)2, =>data =>pdata
data3 pdata3

SRVAL B = L'V 2Z D1

addr = RAM 7RL- &

data = RAM O AN J15 —#

GSR=Z7ma— 3L vk UEYMER

pdata = RAM ®O/R)F ¢ 5 —%
IWRITE_MODE_B=NO_CHANGE
2WRITE_MODE_B=READ_FIRST

SWRITE_MODE_B=WRITE_FIRST

RAM(addr) = 7KL A ADDR ® RAM O N

INIT B = H AL A& HIZ INIT B BHECTRESNIZME, T 7A/VMNITXTO0 TY,

R—b D& EA

R—k A R—kr B

THAY T—=% | 1\IT4 | FRLR | T=5 | NT4 | T—% [ 1NUT4 | PRLR | T—% | "\)T+«
ILAVE L1 L1 INR INR INR L1 L1 INR INR INR
RAMB16.S2.S36 | 8192 x2 | — (12:0) (1:0) - 512x 32 | 512x4 | (8:0) (31:0) | (3:0)

LD — 8 X

Spartan-3 547 5!) 54K (HDL F)
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BR—NI, ZNEThor/ay 7 Zm2Zm/MPLET, F—hA DOKT—Z AN DIA) OBy sTvT ZAL B
FOF —2H #7132 (DOA) @ clock—to—out ZA A%, CLKA #HH#ELLES, R—F B D&% F—Z AL (DIB) O
YO NT T BAL BEIORF —FH 7132 (DOB) @ clock-to—out ZA A%, CLKB Z#HEHELLET, A Rx—7 /L '
ENA (X, R —hF A OFiA L, EXIAL, VY MHIIL E3, ENA 23 Low O4, 7 —XITEZIAENT, 1
(DOA B X DOPA) 12k L EH A, ENA LUtk (SSRA) 28 High D4, 71w (CLKA) 78 Low 7>5 High 124
DEHHEXIZ DOA :?oJ:U\ DOPA 7 SRVAL A 2By hENLET, T4 £ 2 —7 /L (WEA) & High D&, DIA B
LTV DIPA Oy RAM IZEXIAFNET, ENA 28 High T SSRA & WEA 78 Low O34, 7773 Low 75 High 12
PR HEEIZ, RAM 7% LA (ADDRA) 2RI TND T —H R Fe A4 HEFLET, SSRA 7% Low T ENA & WEA
23 High DA, 7uv ) Low 5 High 1810 HH X, EXIAAT R A (ADDRA) TERZNLTWAHT —RIZ
T —4 N JJ (DIA 3L DIPA) DG AAENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEIE, FEXIA
FE—RICE o TEARVFES, EXALE—RIL, T 74V TlE WRITEMODE=WRITE_FIRST IZ8% ESNTWET,

AF—7 )L B ENB (%, R—h B OFiAHL, EXIAL, Uy bEHI#ILE3, ENB 28 Low DA, T —X 3 EX
AENT, 7 (DOB BXUDOPB) 132k LEH¥ A, ENB LUtk (SSRB) 23 High D34 . Z7uw 7 (CLKB) 28 Low
B High (2805 L&(Z, DOB %i@“ DOPB 7% SRVAL B (v h&ihvET, 74 A x—7 /L (WEB) $ High ®
BA1%. DIB 8L DIPB D) RAM ([Z#EXIAENE£T, ENB 7 High T SSRB & WEB 7% Low D4, 7wy
Low 75 High (2 @U*Ebék% RAM 7’% L A (ADDRB) IZ& SN TWDT — X3 /1& 31 FE T, SSRB 28 Low T
ENB & WEB 728 High @34, 712y 77 Low 75 High IZUINEEH AL, EEIALT R A (ADDRB) Ti#EREN T
WA —RIZT—% AT (DIB BL O DIPB) DERFHEAAFEINLET, ‘»—&tljjj (DOB BL U DOPB) I IEn 5l
1T, EEIABLET—RIZE-oTERVET, BXIALE—RNIE, T 74/VFTiE WRITE MODE=WRITE_FIRST {Z5% & &
TWET, BHROFATIL, HIEE Y (ENA, WEA, SSRA, CLKA. ENB., WEB. SSRB. CLKB) 23775 ¢~ High T®
HEBELTHWETN, R—MIA v NRN—=F—%2FELTCT 7747 Low IZTHZEHTEET, RAMBI6 DR —MIAL
BELIEA N =237 a0y VNI HFIAENDD T, CLB VY —A I HENEE A,

FELR v

BAR—MI, R —FDIBIZL > TRRAT RV A E FEEFE AL T, FU 18432 O AEY BT 7E2ALET,
[F—ZHDOKR—K TRV R =y 7 IR TINT, T_RTOR—MET 16384 HDOAEY B & T —FDOKEHIAHE H
TEET, 9,18, BLV 36 EYMEOR—MZIE, U T HOR—K TRVR <o 7 [NZRT EIIZ, 2408 {H# D <Y
T4 AE) BALHVET, FFEDOR—METOWIA: RAM O E L, IRORAZE > TIRESNET,

Start=((ADDR port+1)*(Widthport)) —1
End=(ADDRport)*(Widthport)

ROFI, BER—MEDOT RV A vy T2 RmLET,
T—AAOKR—k PRLR %7

T2 \ ‘
g |K—r0F—4% FELZ
1 16384 | <— 131130129128 27]126125]24123122|21120f19]18|17|16|15]14|13]12]111]10]198]|7]6|5|41312]1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—| 3 2 1 0
16 1024 | <— |1 0

32 512 | <—]0
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NYTFARADKR—F PRLR %97

NYTAE | R—bkD/8) T4 PELR

1 2048 | <— 3 2 1 0
2 1024 | <— 1 0
4 512 [ <{— 0

FaF7IL R—k RAMB16 D AEYHNBD#HIIE

INIT xx BYEEFHT AL, TALZADAL T 4K 2L — 32 FIZ RAMB16 DAEVONEFEZYHLTXET, &
RAMB16_Sm_Sn O FJEIE 1T, 64 FEEOYIE(LEM: (INIT_00 ~ INIT3F) THELET. & BMIL, 64 O 16 HIHE
MBRY ., A EF 16384 By MR ETEE T,

INITP.xx BEAE T AL, TAALRADIL T4 X2l —ar FR3 7 — R T 4 ARV E YL TExET,
9. 18,36 By MMEIZay 74X 2l —ar &R =D YT 4 AU O WAL, 8 fE D F#A{L)EME ANITP.00 ~
INITP.07) CHRELET, FEM1% 64 HD 16 EEEBEY ., &5 2048 B MR E T&£7,

INIT xx F72(3 INITP xx J@PEZFEELRWG A1, TOTRLVADEIT 0 IZRESNET, BIEE —HM7ZT0HRETS
&L BEAIE YRS 0 12720 E T,

Fa7IL R—k RAMB16 D AL A2 D HH1E

Spartan®-3A LAME DT 84 2T, B AR} (GSR 728 High O&X) ICH LI AZ DK/ E v 2 0 7213 11291
fbcxEd, £, By N Uy rETH— LB OMEEZ, BEIRBEAREOYIHIE LI X R R2HMEICHRETCEET, T=
TV IR—h RAMB16 O H L PR Z2 295 B2, INIT_A, INIT_B, SRVAL_A, SRVALB @ 4 fE¥ERHDF
9, INIT A BIEIZERBZAREOR—F A OH LA OWIHEEFEEL ., INIT B BHEITERBEAREOR—KB O
HAOL D22 0PI HEZREELET, SRVALA @M I13AR—k A TSSRA (Bvh/Utvh) ANETH—RLT-LEDH)
A EL, SRVALB B3R —hK B T SSRB (v /Uty AJ1ET7H—bL -0y EEEEL £,

INIT_A, INIT_B, SRVAL A, SRVAL B Jg#: 1%, 16 EH THELE T, ZOMBEIIR—MEIZL>TERERVET, =
EXIE. RN A DIEN 1, A—F B OIEMN 4 ® RAMB16.S1.54 D4 R—h A D LY ZZ21T 1 EYReD T,
INIT A F721Z SRVALA 21X 1 22 0 LOMBEETEEY A, R—FBOHNLV IV RZT 4 B 2D T, INIT.B F721%
SRVALB 12 0 ~ F @ 16 #EEE24EE TEEd,

ANVT 4 By bR =TI, HALPRZ DT 4 E 5313, INIT AL INIT B, SRVAL A, SRVAL B OfED EATE Y
FCHRELET,

INIT B3X O SRVAL EMEZIEELRWEAIEL, 7 74V 8T 0 ks ET,
EXAHE—FDEIR

WRITEMODE A BM:i%, 7 =7 /1 ;" —h RAMB16 @R —h A O ATVBIUOH I ONEZHIE L, WRITEMODE_B
B, A—F B OAERVBIOHIONEEZHIELET, 7 74+/LMTiX, WRITEMODE A & WRITE MODE B %
M7t WRITE FIRST IR ESNTWET, ZO%HAE . AJMENRAENCEZIAENZZICEOMENH IS ET,
READ_FIRST |2 T D&, ARVOWNAE N hIit%, AMEDPAEVICEZIAENE T, NO_CHANGE (T3 ET
Ll ATMEIZAEVNCEZIAENET N, HOOMHEIZE{LLET A, A—h A LR —FB TRIULAEY BCHEAH
L/ EEABEITBIELTEB A OHA ORI ITIEICHONTL, [R—F A ER—h B BEAT2EE O 5%
ZRLTLLIZEN,

R—bAELR—FBARETHEEDORLAE

Spartan—3A 7 27D SelectRAM™ [, 52272 T =7 /L ;R—h RAM T, 2 DOR—INEFICFECAEY) BLIZT 71
ATEET, 2L, —HOR—FIRHDHAEY B/LIC %L?%%ﬁ’)'(b‘éia/a\&i\‘65*770)730“}"6‘ clock—to—clock
BV RT v ZALNIZ, FDAEY BRI CTEZIALERITH AR LEEZITLRWIOIICTHILERHYET,
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WDOFRIZ, T 27 /v Am—h RAMBL6 THEANRAELEG S OEEL, WRITEMODE A & WRITEMODE_ B D% & 5]
W RLET,

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=NO_CHANGE D& &

T—=45 [ \)Fq
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k7L | Z{k7eL
1 0 1 1 DIA DIB DIPA | DIPB | 24k | X 24 | X DIA DIPA
2L L
0 1 7 1 DIA DIB DIPA | DIPB | X =i | X 754 | DIB DIPB
L L
1 1 7 1 DIA DIB DIPA | DIPB | &t | &1t | &1t | &1k [ X X
3L L L L
WRITE_MODE_A=READ_FIRST. WRITE_.MODE_B=READ_FIRST D15 &
T2 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM | RAM | Z{k72L | Z2{k72L
1 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIA DIPA
0 1 7 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | X X
WRITE_MODE_A=WRITE_FIRST . WRITE_MODE_B=WRITE_FIRST D& &
T=% | NUT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 7 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k7ZeL | Z{k7eL
1 0 7 1 DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA
0 1 i 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 i 1 DIA DIB DIPA | DIPB | X X X X X X
WRITE_MODE_A=NO_CHANGE . WRITE_.MODE_B=READ_FIRST D& &
T=52 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | Z{k7L | &b/l
1 0 i 1 DIA DIB DIPA | DIPB | &4k | X it | X DIA DIPA
7L L
0 1 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIB DIPB
1 1 i 1 DIA DIB DIPA | DIPB | &4k | X ik | X DIB DIPB
2L 2L
Spartan-3 54751 H4K (HDL A)
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WRITE_.MODE_A=NO_CHANGE . WRITE_.MODE_B=WRITE_FIRST D5 &
T—4% | N\UT«
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM | RAM | Z{k7L | {72l
1 0 1 1 DIA DIB DIPA | DIPB | &4k | X 24 | X DIA DIPA
L 7ol
0 1 i 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | &4k | X 4 | X X X
L 3L
WRITE_MODE_A=READ_FIRST # & U WRITE_MODE_B=WRITE_FIRST
F—=45 | 1XUT~4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Zfb7L | 2572l
1 0 7 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIA DIPA
0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
THAUDANFE
AAR =g )
e HELE
CORE Generator™ BL O 4 —FK )
~7adYR—h AT
oL ~ |,
ERARELE
B T—45E & FI4ILE ERER
INIT_00 ~ 2 EEOfE 4 _CEnm RAM LB DT — &2 55y OWIEEEE L £7,
INIT_3F 16 ¥
INIT_A 2 %/ EEOHE 4+ _C¥nm a7 4F¥ 2l —au% 0 DOA H R — o g1
16 % fEZfRELET, EvMEIX. RAM O AR —FD
MEIC k> T FEVET,
INIT B 2 R/ =Y T _TEr a7 4X 2L —ar O DOB AR —ko W)
16 % HEEEELET, Ev MBI, RAM @ B R —FD
MEIC k> T FEVET,
INITP_00 ~ 2 it/ 125 D T NTHr RAM EEBN DRV F 15 5y OB A FEEL £,
INITP_07 16 ¥
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B

&

FI+ILE

#it BA

CHECK

SIM_COLLISION_

“ALL” .
"WARNING_
ONLY”,

“"GENERATE_X_

ONLY”,
“"NONE”

“ALL

AEYDBENRELZBEAIT 2 —arDF)
ERZE T CTEET, FEM i/k@&io@f@‘o

"ALL” : #E A — U N EN., BET 5
HATBIUCAERIOERARE X) 1IZ720FT,

“WARNING ONLY” : #8& 2yt — D Hh3 H
NEN, BEETAIHNBIOAEIDOMEITE
DFEFERFFSNET,

"GENERATE_X_ONLY” : #4532y — 1T
hEn T, FHET L BLOAEYOEN
RE X) 120 ET,

“NONE” : #& 2t — i a7, B
HTAH N BLOATRYOEILF O F 5 E
SNET,

AE: VALL” AN OMEICER ETHE, Vol —
/a/q: T YPA L OREERH Tl BT
. ZOEEEFE T DG ATEESLE T, §F
ai\ TEm/>Iab—vay WAL AR %
ZIRLTTEEW,

Ean==4

SRVAL_A

2 5/
16 4K

T _CTEnm

RSTA B> %7 % —hL7=L &2, DOA H IR —F
Zobh (1) 725008y h (0) T2 v RITEIC
HELET, v MEIX. RAM @ A R—hDIEIC

FoTIEVET, TT7FAFTIITRTOE VIR
VevhEnEd,

SRVAL_B

2 %/
16 %

EEOME

T _CTEnm

RSTB &> %7 —RL7=&XiZ, DOB i i7" —h
ZEybh (1) T20UtEvh 0) 72058 v &I
HELET, EvhEiL. RAM @ B 7R —FDIEIC

FoTHIEVET, T7FAITIITRTOE VIR
VEyhahEd,

WRITE_MODE_A

XFF

"WRITE_FIRST”
“"READ_FIRST”,

“NO_CHANGE”

"WRITE_FIRST”

EX AL RN DOA IR—hCEITEINDHEXZD
R—FOEEZEELET,

"WRITE_FIRST” : fE23A —MMZHE

bHAENET,

"READ_FIRST” : 7= IZENEZAENDHI
12, RAM O LLETOEN H S1AR — Mo 71X
nEd,

“NO_CHANGE” : H /178 — 1o LART O A3
s, AR —FOEITZE{LLEH A, RAM
DR —=IPBEZ A NI WGEEIL, 20
E—RNIZHETDHILEBEIOLET,

SIAFENTH

WRITE_MODE_B

pe ]

"WRITE_FIRST”,

“"READ_FIRST”
“NO_CHANGE”

"WRITE_FIRST”

EXAL TR DOB R—FTEITENLLEZD
AR—ROBEZIRELET,

"WRITE_FIRST” : 23R —hMZ
BHASNET,

FERAENL TR
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1
|
iy
e
o

B FI+ILE S5 BA

"READ_FIRST” : #-IZENEEAENSH]
({2 RAM O LLETOE A iR —MI &
nEd,

“NO_CHANGE” : 4 7778 — D LLRii DB 3 R
I, HAR—rOEITZE{LEE A, RAM
DR =IO EEFRAHZRNESIEZ, 20
E—RNICHETDHIEBEIOLET,

VHDL Bk (/2 RAV T —23Y)
WD 2 OOLBFEELRNWESIT., 2 — LT T4 T B E ORI T E T,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S2_S36: 8k/512 x 2/32 + 0/4 Parity bits Dual-Port RAM
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1

RAMB16_S2_S36_inst : RAMB16_S2_S36

generic  map (
INIT_A => X"0", -~ Value of output RAMregisters on Port A at startup
INIT_B => X"000000000", --  Value of output RAMregisters on Port B at startup
SRVAL_A=> X"0", - Port A ouput value upon SSR assertion
SRVAL_B => X"000000000", -- Port B ouput value upon SSR assertion
WRITE_MODE_A=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"
--  The following INIT_xx declarations specify  the initial contents of the RAM
-- Port A Address 0 to 2047, Port B Address 0 to 127
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 2048 to 4095, Port B Address 128 to 255
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",

\%

\%
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-- Port A Address 4096 to 6143, Port B Address 256 to 383

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 6144 to 8191, Port B Address 384 to 511

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP_xx are for the parity bits

-- Port B Address 0 to 127

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 128 to 255

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 256 to 383

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 384 to 511

INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")

\%

port map (
DOA => DOA, -- Port A 2-bit Data Output
DOB => DOB, -- Port B 32-bit Data Output
DOPB=> DOPB, - Port B 4-bit Parity Output
ADDRA=> ADDRA, -- Port A 13-bit Address Input
ADDRB=> ADDRB, -- Port B 9-bit Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- Port A 2-bit Data Input
DIB => DIB, -- Port B 32-bit Data Input
DIPB => DIPB, -- Port-B  4-bit parity Input
ENA => ENA, -- Port A RAMEnable Input
ENB => ENB, -- PortB  RAMEnable Input
SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA=> WEA, -- Port A Write Enable Input
WEB=> WEB -- Port B Write Enable Input

);
-- End of RAMB16_S2_S36_inst instantiation

Verilog i1t ([ RE2 L T—2 7))

/I RAMB16_S2_S36: 8k/512 x 2/32 + 0/4 Parity bits Dual-Port RAM

Spartan-3 547 35') HA4K (HDL )
322 http://japan.xilinx.com UG607 (v14.1) 2012 &£ 4 A 24 H




& XILINXs

1 Spartan-3
Il Xilinx HDL Libraries Guide,

RAMB16_S2_S36 #(

INIT_A(2'b00), I
INIT_B(36°h000000000), I
.SRVAL_A(2'b00), I

.SRVAL_B(36’h000000000),  //

WRITE_MODE_A("WRITE_FIRST"),
WRITE_MODE_B("WRITE_FIRST"),

.SIM_COLLISION_CHECK("ALL",

version

14.1

Value of output RAMregisters on Port A at startup
Value of output RAMregisters on Port B at startup

A output value upon SSR assertion

B output value upon SSR assertion

WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_FIRST, READ_FIRST or NO_CHANGE

"NONE", "WARNING_ONLY", "GENERATE_X_ONLY", "ALL"

Port
Port
1
I
1

/I The following INIT_xx declarations

/I Port A Address 0 to 2047,

Port

specify  the initial contents of the RAM

B Address 0 to 127

.INIT_00(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256’'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_O0A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OB(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OD(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 2048 to 4095,
.INIT_10(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256’'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 4096 to 6143,
.INIT_20(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256’'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 6144 to 8191,
.INIT_30(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256’h0000000000000000000000000000000000000000000000000000000000000000),

Port

Port

Port

B Address 128 to 255

B Address 256 to 383

B Address 384 to 511

Spartan-3 547 5!) 54K (HDL F)
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.INIT_38(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I The next set of INITP_xx
/I Port B Address 0 to 127
.INITP_00(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 128 to 255

.INITP_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I  Port B Address 256 to 383

.INITP_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 384 to 511

.INITP_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256’h0000000000000000000000000000000000000000000000000000000000000000)

are for the parity bits

) RAMB16_S2 S36_inst (

.DOA(DOA), /I Port A 2-bit Data Output
.DOB(DOB), /I Port B 32-bit Data Output
.DOPB(DOPB), /I Port B 4-bit Parity Output
.ADDRA(ADDRA), /I Port A 13-bit Address Input
.ADDRB(ADDRB), // Port B 9-bit Address Input
.CLKA(CLKA), /I Port A Clock
.CLKB(CLKB), /I Port B Clock
.DIA(DIA), /I Port A 2-bit Data Input
.DIB(DIB), /I Port B 32-bit Data Input
.DIPB(DIPB), /I Port-B  4-bit parity Input
.ENA(ENA), /I Port A RAMEnable Input
.ENB(ENB), /I Port B RAMEnable Input
.SSRA(SSRA), /I Port A Synchronous Set/Reset Input
.SSRB(SSRB), /I Port B Synchronous Set/Reset Input
.\WEA(WEA), /I Port A Write Enable Input
.WEB(WEB) /[ Port B Write Enable Input

)

/I End of RAMB16_S2_S36_inst instantiation

s HIEHR

Spartan-3 ¥ = %L —<5. FPGA @.—H%'— H AR

Spartan—3 FPGA 773 5 —&3 —h
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& XILINXe FEIE: THAY ILAVE

RAMB16_S2_S4

71)2F 47 : 16K-bit Data and 2K—bit Parity Dual-Port Synchronous Block RAM with 2-bit
and 4-bit Ports

WEA | RAMB16_S2_S4
ENA|
SSRA| DOA [1:0]
CLKA |~
ADDRA [12:0]
DIA [1:0]
WEB |
ENB|
SSRB| DOB [3:0]
CLKB| -
ADDRB [11:0]
DIB [3:0]
X10630

ZOTHAy T AN, R EEIADEAEEZH T2, T 27/ R—rDEH RAM 7y /T3, %7 1v7 RAM
DOR—MTIL 16384 B DT —X AEURHVET, RN—MEN 9, 18, 36 B MIar 74X al —arIhizr—h
(21X, 5122048 B R R T 4 AEUNRHVET, FAR—RI, R 16384 HOT —4 AE) 2L TT 7|
ALET, ER—FOT—XIEIX, TNENEICHE TEET, ZOTL A IDR—FBIEL ORI —
rOFH | DOFRITRENTWET,

Spartan-3 547 5!) 54K (HDL F)
UG607 (v14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com 325




EIE: THAY ILAVE & XILINXs

=D
& I 5%
WERXR A
AHB H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM O AE
7 —4
RAM /\1)T 4 RAM
1 X X X X X X INIT_A INIT_A B2 AL
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A AL I AL
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7201, Bk, RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

GSR=Z'm— L ®yh Uty ME &

INIT A = HAJL P AZ HIC INIT A BHECTRESNIE, 774V MITXTO0 TY,
SRVAL A = L' Y RZ DA

addr = RAM 7RL- &

RAM(addr) = 7KL 2 ADDR ® RAM O AN %

data = RAM O A S 57 —#

pdata = RAM O )T ¢ 5 —X

IWRITE MODE_A=NO_CHANGE

2WRITE_ MODE_A=READ FIRST

SWRITE_ MODE_A=WRITE_FIRST
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& XILINXe EIE: THAY ILAVE
mER B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DAZAE
T—5 NYT4
RAM RAM
1 X X X X X X INIT B INIT B B2 Bk
0 X X X X X ZEib7eL AL AL b7l
0 1 1 0 1 X X |x SRVAL. B SRVAL B AL | B kAL
0 1 1 1 1 addr data | pdata | SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 i addr X X RAM(addr) RAM(addr) A/l 7z
0 1 0 1 0 addr data | pdata | Z={k72 11, izl RAM(addr) | RAM(addr)
RAM(addr)2? ., RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = 1 )L P22 FIIC INIT B JBMECRESNTE, 774/ MITTO TY,
SRVAL B = LY AZ DfH
addr = RAM 7RL- &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O )T ¢ 5 —X
IWRITE_MODE_B=NO_CHANGE
2WRITE_MODE_B=READ_FIRST
SWRITE_MODE_B=WRITE_FIRST
R—brDERHA
R—k A R—rB
THA T3 [/NUTa | TRLR [ T=5 [ \UTq [ T=5 [/XUTq | TRLR | T=5 [ N)T4
ILAVE g Lt INR INR | INR Lt Il INR AV S VAV-S
RAMB16.52.54 [8192x2 |~ (12:0) (1:0) - 4096 x4 |~ (11:0) (3:0) -
LU —RE X @
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BR—NI, ZNEThor/ay 7 Zm2Zm/MPLET, F—hA DOKT—Z AN DIA) OBy sTvT ZAL B
FOF —2H #7132 (DOA) @ clock—to—out ZA A%, CLKA #HH#ELLES, R—F B D&% F—Z AL (DIB) O
YO NT T BAL BEIORF —FH 7132 (DOB) @ clock-to—out ZA A%, CLKB Z#HEHELLET, A Rx—7 /L '
ENA (X, R —hF A OFiA L, EXIAL, VY MHIIL E3, ENA 23 Low O4, 7 —XITEZIAENT, 1
(DOA B X DOPA) 12k L EH A, ENA LUtk (SSRA) 28 High D4, 71w (CLKA) 78 Low 7>5 High 124
DEHHEXIZ DOA :?oJ:U\ DOPA 7 SRVAL A 2By hENLET, T4 £ 2 —7 /L (WEA) & High D&, DIA B
LTV DIPA Oy RAM IZEXIAFNET, ENA 28 High T SSRA & WEA 78 Low O34, 7773 Low 75 High 12
PR HEEIZ, RAM 7% LA (ADDRA) 2RI TND T —H R Fe A4 HEFLET, SSRA 7% Low T ENA & WEA
23 High DA, 7uv ) Low 5 High 1810 HH X, EXIAAT R A (ADDRA) TERZNLTWAHT —RIZ
T —4 N JJ (DIA 3L DIPA) DG AAENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEIE, FEXIA
FE—RICE o TEARVFES, EXALE—RIL, T 74V TlE WRITEMODE=WRITE_FIRST IZ8% ESNTWET,

AF—7 )L B ENB (%, R—h B OFiAHL, EXIAL, Uy bEHI#ILE3, ENB 28 Low DA, T —X 3 EX
AENT, 7 (DOB BXUDOPB) 132k LEH¥ A, ENB LUtk (SSRB) 23 High D34 . Z7uw 7 (CLKB) 28 Low
B High (2805 L&(Z, DOB %i@“ DOPB 7% SRVAL B (v h&ihvET, 74 A x—7 /L (WEB) $ High ®
BA1%. DIB 8L DIPB D) RAM ([Z#EXIAENE£T, ENB 7 High T SSRB & WEB 7% Low D4, 7wy
Low 75 High (2 @U*Ebék% RAM 7’% L A (ADDRB) IZ& SN TWDT — X3 /1& 31 FE T, SSRB 28 Low T
ENB & WEB 728 High @34, 712y 77 Low 75 High IZUINEEH AL, EEIALT R A (ADDRB) Ti#EREN T
WA —RIZT—% AT (DIB BL O DIPB) DERFHEAAFEINLET, ‘»—&tljjj (DOB BL U DOPB) I IEn 5l
1T, EEIABLET—RIZE-oTERVET, BXIALE—RNIE, T 74/VFTiE WRITE MODE=WRITE_FIRST {Z5% & &
TWET, BHROFATIL, HIEE Y (ENA, WEA, SSRA, CLKA. ENB., WEB. SSRB. CLKB) 23775 ¢~ High T®
HEBELTHWETN, R—MIA v NRN—=F—%2FELTCT 7747 Low IZTHZEHTEET, RAMBI6 DR —MIAL
BELIEA N =237 a0y VNI HFIAENDD T, CLB VY —A I HENEE A,

FELR v

BAR—MI, R —FDIBIZL > TRRAT RV A E FEEFE AL T, FU 18432 O AEY BT 7E2ALET,
[F—ZHDOKR—K TRV R =y 7 IR TINT, T_RTOR—MET 16384 HDOAEY B & T —FDOKEHIAHE H
TEET, 9,18, BLV 36 EYMEOR—MZIE, U T HOR—K TRVR <o 7 [NZRT EIIZ, 2408 {H# D <Y
T4 AE) BALHVET, FFEDOR—METOWIA: RAM O E L, IRORAZE > TIRESNET,

Start=((ADDR port+1)*(Widthport)) —1
End=(ADDRport)*(Widthport)

ROFI, BER—MEDOT RV A vy T2 RmLET,
T—AAOKR—k PRLR %7

T2 \ ‘
g |K—r0F—4% FELZ
1 16384 | <— 131130129128 27]126125]24123122|21120f19]18|17|16|15]14|13]12]111]10]198]|7]6|5|41312]1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—| 3 2 1 0
16 1024 | <— |1 0

32 512 | <—]0
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& XILINXs FEIE: THAY ILAVE

NYTFARADKR—F PRLR %97

NYTAE | R—bkD/8) T4 PELR

1 2048 | <— 3 2 1 0
2 1024 | <— 1 0
4 512 [ <{— 0

FaF7IL R—k RAMB16 D AEYHNBD#HIIE

INIT xx BYEEFHT AL, TALZADAL T 4K 2L — 32 FIZ RAMB16 DAEVONEFEZYHLTXET, &
RAMB16_Sm_Sn O FJEIE 1T, 64 FEEOYIE(LEM: (INIT_00 ~ INIT3F) THELET. & BMIL, 64 O 16 HIHE
MBRY ., A EF 16384 By MR ETEE T,

INITP.xx BEAE T AL, TAALRADIL T4 X2l —ar FR3 7 — R T 4 ARV E YL TExET,
9. 18,36 By MMEIZay 74X 2l —ar &R =D YT 4 AU O WAL, 8 fE D F#A{L)EME ANITP.00 ~
INITP.07) CHRELET, FEM1% 64 HD 16 EEEBEY ., &5 2048 B MR E T&£7,

INIT xx F72(3 INITP xx J@PEZFEELRWG A1, TOTRLVADEIT 0 IZRESNET, BIEE —HM7ZT0HRETS
&L BEAIE YRS 0 12720 E T,

Fa7IL R—k RAMB16 D AL A2 D HH1E

Spartan®-3A LAME DT 84 2T, B AR} (GSR 728 High O&X) ICH LI AZ DK/ E v 2 0 7213 11291
fbcxEd, £, By N Uy rETH— LB OMEEZ, BEIRBEAREOYIHIE LI X R R2HMEICHRETCEET, T=
TV IR—h RAMB16 O H L PR Z2 295 B2, INIT_A, INIT_B, SRVAL_A, SRVALB @ 4 fE¥ERHDF
9, INIT A BIEIZERBZAREOR—F A OH LA OWIHEEFEEL ., INIT B BHEITERBEAREOR—KB O
HAOL D22 0PI HEZREELET, SRVALA @M I13AR—k A TSSRA (Bvh/Utvh) ANETH—RLT-LEDH)
A EL, SRVALB B3R —hK B T SSRB (v /Uty AJ1ET7H—bL -0y EEEEL £,

INIT_A, INIT_B, SRVAL A, SRVAL B Jg#: 1%, 16 EH THELE T, ZOMBEIIR—MEIZL>TERERVET, =
EXIE. RN A DIEN 1, A—F B OIEMN 4 ® RAMB16.S1.54 D4 R—h A D LY ZZ21T 1 EYReD T,
INIT A F721Z SRVALA 21X 1 22 0 LOMBEETEEY A, R—FBOHNLV IV RZT 4 B 2D T, INIT.B F721%
SRVALB 12 0 ~ F @ 16 #EEE24EE TEEd,

ANVT 4 By bR =TI, HALPRZ DT 4 E 5313, INIT AL INIT B, SRVAL A, SRVAL B OfED EATE Y
FCHRELET,

INIT B3X O SRVAL EMEZIEELRWEAIEL, 7 74V 8T 0 ks ET,
EXAHE—FDEIR

WRITEMODE A BM:i%, 7 =7 /1 ;" —h RAMB16 @R —h A O ATVBIUOH I ONEZHIE L, WRITEMODE_B
B, A—F B OAERVBIOHIONEEZHIELET, 7 74+/LMTiX, WRITEMODE A & WRITE MODE B %
M7t WRITE FIRST IR ESNTWET, ZO%HAE . AJMENRAENCEZIAENZZICEOMENH IS ET,
READ_FIRST |2 T D&, ARVOWNAE N hIit%, AMEDPAEVICEZIAENE T, NO_CHANGE (T3 ET
Ll ATMEIZAEVNCEZIAENET N, HOOMHEIZE{LLET A, A—h A LR —FB TRIULAEY BCHEAH
L/ EEABEITBIELTEB A OHA ORI ITIEICHONTL, [R—F A ER—h B BEAT2EE O 5%
ZRLTLLIZEN,

R—bAELR—FBARETHEEDORLAE

Spartan—3A 7 27D SelectRAM™ [, 52272 T =7 /L ;R—h RAM T, 2 DOR—INEFICFECAEY) BLIZT 71
ATEET, 2L, —HOR—FIRHDHAEY B/LIC %L?%%ﬁ’)'(b‘éia/a\&i\‘65*770)730“}"6‘ clock—to—clock
BV RT v ZALNIZ, FDAEY BRI CTEZIALERITH AR LEEZITLRWIOIICTHILERHYET,
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& XILINXs

WDOFRIZ, T 27 /v Am—h RAMBL6 THEANRAELEG S OEEL, WRITEMODE A & WRITEMODE_ B D% & 5]
W RLET,

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=NO_CHANGE D& &

T—=45 [ \)Fq
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k7L | Z{k7eL
1 0 1 1 DIA DIB DIPA | DIPB | 24k | X 24 | X DIA DIPA
2L L
0 1 7 1 DIA DIB DIPA | DIPB | X =i | X 754 | DIB DIPB
L L
1 1 7 1 DIA DIB DIPA | DIPB | &t | &1t | &1t | &1k [ X X
3L L L L
WRITE_MODE_A=READ_FIRST. WRITE_.MODE_B=READ_FIRST D15 &
T2 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM | RAM | Z{k72L | Z2{k72L
1 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIA DIPA
0 1 7 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | X X
WRITE_MODE_A=WRITE_FIRST . WRITE_MODE_B=WRITE_FIRST D& &
T=% | NUT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 7 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k7ZeL | Z{k7eL
1 0 7 1 DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA
0 1 i 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 i 1 DIA DIB DIPA | DIPB | X X X X X X
WRITE_MODE_A=NO_CHANGE . WRITE_.MODE_B=READ_FIRST D& &
T=52 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | Z{k7L | &b/l
1 0 i 1 DIA DIB DIPA | DIPB | &4k | X it | X DIA DIPA
7L L
0 1 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIB DIPB
1 1 i 1 DIA DIB DIPA | DIPB | &4k | X ik | X DIB DIPB
2L 2L
Spartan-3 54751 H4K (HDL A)
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& XILINXs EIE: THAY ILAVH
WRITE_.MODE_A=NO_CHANGE . WRITE_.MODE_B=WRITE_FIRST D5 &
T—4% | N\UT«
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM | RAM | Z{k7L | {72l
1 0 1 1 DIA DIB DIPA | DIPB | &4k | X 24 | X DIA DIPA
L 7ol
0 1 i 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | &4k | X 4 | X X X
L 3L
WRITE_MODE_A=READ_FIRST # & U WRITE_MODE_B=WRITE_FIRST
F—=45 | 1XUT~4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Zfb7L | 2572l
1 0 7 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIA DIPA
0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
THAUDANFE
AAR =g )
e HELE
CORE Generator™ BL O 4 —FK )
~7adYR—h AT
oL ~ |,
ERARELE
B T—45E & FI4ILE ERER
INIT_00 ~ 2 EEOfE 4 _CEnm RAM LB DT — &2 55y OWIEEEE L £7,
INIT_3F 16 ¥
INIT_A 2 %/ EEOHE 4+ _C¥nm a7 4F¥ 2l —au% 0 DOA H R — o g1
16 % fEZfRELET, EvMEIX. RAM O AR —FD
MEIC k> T FEVET,
INIT B 2 R/ =Y T _TEr a7 4X 2L —ar O DOB AR —ko W)
16 % HEEEELET, Ev MBI, RAM @ B R —FD
MEIC k> T FEVET,
INITP_00 ~ 2 it/ 125 D T NTHr RAM EEBN DRV F 15 5y OB A FEEL £,
INITP_07 16 ¥
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B

&

FI+ILE

#it BA

CHECK

SIM_COLLISION_

“ALL” .
"WARNING_
ONLY”,

“"GENERATE_X_

ONLY”,
“"NONE”

“ALL

AEYDBENRELZBEAIT 2 —arDF)
ERZE T CTEET, FEM i/k@&io@f@‘o

"ALL” : #E A — U N EN., BET 5
HATBIUCAERIOERARE X) 1IZ720FT,

“WARNING ONLY” : #8& 2yt — D Hh3 H
NEN, BEETAIHNBIOAEIDOMEITE
DFEFERFFSNET,

"GENERATE_X_ONLY” : #4532y — 1T
hEn T, FHET L BLOAEYOEN
RE X) 120 ET,

“NONE” : #& 2t — i a7, B
HTAH N BLOATRYOEILF O F 5 E
SNET,

AE: VALL” AN OMEICER ETHE, Vol —
/a/q: T YPA L OREERH Tl BT
. ZOEEEFE T DG ATEESLE T, §F
ai\ TEm/>Iab—vay WAL AR %
ZIRLTTEEW,

Ean==4

SRVAL_A

2 5/
16 4K

T _CTEnm

RSTA B> %7 % —hL7=L &2, DOA H IR —F
Zobh (1) 725008y h (0) T2 v RITEIC
HELET, v MEIX. RAM @ A R—hDIEIC

FoTIEVET, TT7FAFTIITRTOE VIR
VevhEnEd,

SRVAL_B

2 %/
16 %

EEOME

T _CTEnm

RSTB &> %7 —RL7=&XiZ, DOB i i7" —h
ZEybh (1) T20UtEvh 0) 72058 v &I
HELET, EvhEiL. RAM @ B 7R —FDIEIC

FoTHIEVET, T7FAITIITRTOE VIR
VEyhahEd,

WRITE_MODE_A

XFF

"WRITE_FIRST”
“"READ_FIRST”,

“NO_CHANGE”

"WRITE_FIRST”

EX AL RN DOA IR—hCEITEINDHEXZD
R—FOEEZEELET,

"WRITE_FIRST” : fE23A —MMZHE

bHAENET,

"READ_FIRST” : 7= IZENEZAENDHI
12, RAM O LLETOEN H S1AR — Mo 71X
nEd,

“NO_CHANGE” : H /178 — 1o LART O A3
s, AR —FOEITZE{LLEH A, RAM
DR —=IPBEZ A NI WGEEIL, 20
E—RNIZHETDHILEBEIOLET,

SIAFENTH

WRITE_MODE_B

pe ]

"WRITE_FIRST”,

“"READ_FIRST”
“NO_CHANGE”

"WRITE_FIRST”

EXAL TR DOB R—FTEITENLLEZD
AR—ROBEZIRELET,

"WRITE_FIRST” : 23R —hMZ
BHASNET,

FERAENL TR
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& XILINXs

B

1
|
iy
e
o

FI+ILE

#it BA

"READ_FIRST” : #-IZENEEAENSH]
({2 RAM O LLETOE A iR —MI &
nEd,

“NO_CHANGE” : 4 7778 — D LLRii DB 3 R
I, HAR—rOEITZE{LEE A, RAM
DR =IO EEFRAHZRNESIEZ, 20
E—RNICHETDHIEBEIOLET,

VHDL

Rk (A RFT—23Y)

WD 2 OOLBFEELRNWESIT., 2 — LT T4 T B E ORI T E T,

Library  UNISIM;

use UNISIM.vcomponents.all;

x 2/4 Dual-Port

RAMB16_S2_S4: 8k/4k
Spartan-3
Xilinx HDL Libraries

version

Guide,

RAMB16_S2_S4_inst RAMB16_S2_S4

RAM

14.1

generic  map (
INIT_A => X"0", -~ Value of output RAMregisters on Port
INIT_B => X"0", -~ Value of output RAMregisters on Port
SRVAL_A=> X"0", - Port A ouput value upon SSR assertion
SRVAL_B => X"0", -- Port B ouput value upon SSR assertion
WRITE_MODE_A=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or
WRITE_MODE_B=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or

A at startup
B at startup

NO_CHANGE
NO_CHANGE

of the RAM

SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING", "GENERATE_X_ ONLY", "ALL"
--  The following INIT_xx declarations specify  the initial contents

-- Port A Address 0 to 2047, Port B Address 0 to 1023

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_O0C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 2048 to 4095, Port B Address 1024 to 2047

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",

Spartan-3 547 5!) 54K (HDL F)
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-- Port A Address 4096 to 6143, Port B Address 2048 to 3071
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 6144 to 8191, Port B Address 3072 to 4095
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (
DOA => DOA, -- Port A 2-bit Data Output
DOB => DOB, -- Port B 4-bit Data Output
ADDRA=> ADDRA, -- Port A 13-bit Address Input
ADDRB=> ADDRB, -- Port B 12-bit Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- Port A 2-bit Data Input
DIB => DIB, -- Port B 4-bit Data Input
ENA => ENA, -- Port A RAMEnable Input
ENB => ENB, -- Port B RAMEnable Input
SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA=> WEA, -- Port A Write Enable Input
WEB=> WEB -- Port B Write Enable Input

)i

-- End of RAMB16_S2_S4 inst instantiation

Verilog i1t ([ RE2 T —23Y)

/I' RAMB16_S2_S4: 8k/dk x 2/4 Dual-Port RAM

1 Spartan-3

Il Xilinx HDL Libraries Guide, version 14.1

RAMB16_S2_S4 #(
INIT_A(2'b00), /I Value of output RAMregisters on Port A at startup
.INIT_B(4’h0), /I Value of output RAMregisters on Port B at startup
.SRVAL_A(2'b00), /I Port A output value upon SSR assertion
.SRVAL_B(4'h0), /I Port B output value upon SSR assertion

I
I
7

WRITE_MODE_A("WRITE_FIRST"),
WRITE_MODE_B("WRITE_FIRST"),
.SIM_COLLISION_CHECK("ALL",

WRITE_FIRST, READ_FIRST or
WRITE_FIRST, READ_FIRST or
"NONE",

NO_CHANGE
NO_CHANGE

/I The following INIT_xx declarations specify  the initial contents  of the
/Il Port A Address 0 to 2047, Port B Address 0 to 1023

.INIT_00(256’h0000000000000000000000000000000000000000000000000000000000000000),

"WARNING_ONLY", "GENERATE_X_ONLY", "ALL"

RAM

Spartan-3 547 35') HA4K (HDL )
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& XILINXs FEIE: THAY ILAVE

.INIT_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OA(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OB(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OD(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 2048 to 4095, Port B Address 1024 to 2047
.INIT_10(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 4096 to 6143, Port B Address 2048 to 3071
.INIT_20(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port A Address 6144 to 8191, Port B Address 3072 to 4095
.INIT_30(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_38(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3F(256’h0000000000000000000000000000000000000000000000000000000000000000)
) RAMB16_S2 S4 inst (
.DOA(DOA), /I Port A 2-bit Data Output
.DOB(DOB), /I Port B 4-bit Data Output
.ADDRA(ADDRA), /I Port A 13-bit Address Input
.ADDRB(ADDRB), /I Port B 12-bit Address Input
.CLKA(CLKA), Il Port A Clock
.CLKB(CLKB), Il Port B Clock

Spartan-3 547 5!) 54K (HDL F)
UG607 (v14.1) 2012 &£ 4 A 24 H http://japan.xilinx.com 335




P2

Z: TS ILAVE

EIE

& XILINXs

);
I

=3

DIA(DIA),
.DIB(DIB),
ENA(ENA),
.ENB(ENB),
.SSRA(SSRA),
.SSRB(SSRB),
WEA(WEA),
\WEB(WEB)

End of RAMB16_S2_S4_inst

H15F

I
I
I
I
I
i
I
I

Port
Port
Port
Port
Port
Port
Port
Port

A

B
A
B
A
B
A
B

2-bit  Data Input

4-bit  Data Input

RAM Enable Input

RAM Enable Input

Synchronous  Set/Reset  Input
Synchronous  Set/Reset  Input
Write  Enable Input

Write  Enable Input
instantiation

Spartan-3 ¥ = Rl — 32 FPGA &t —H — AR

Spartan-3 FPGA 7731 & —X 3 —}
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& XILINXe FEIE: THAY ILAVE

RAMB16_S2_S9

71)2F 47 : 16K-bit Data and 2K—bit Parity Dual-Port Synchronous Block RAM with 2-bit
and 9-bit Ports

WEA | RAMB16_S2_S9
ENA |
SSRA | DOA [1:0]
CLKA| | =]
ADDRA [12:0]
DIA [1:0]
WEB |
ENB|
SSRB| DOPB [0:0]
CLKB| EB [7:0]
ADDRB [10:0]
DIB [7:0]
DIPB [0:0]
X10631

ZOTHAY TL AN, FIEZALBEREAHA T, 727V A—FOHEH RAM 71y 7T, £71ys RAM
DR =ML 16384 B hDT —% ABYNRHVET, A—MEN 9, 18, 36 By MIar74Fal —arSiizAR—h
IZIE, EHIT 2048 BV RN T 4 ARUNRBHVET, KR —ML, [ 16384 DT —& AEY B/VITMILLTT 7 &
ALFET, HER—bOT —HigIL, ZNENEBNHEETEET, ZOTL A MDOR—FBIOB/LV ORI TR —
ORI DRITRSNTVET,
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=D
& I 5%
WERXR A
AHB H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM O AE
7 —4
RAM /\1)T 4 RAM
1 X X X X X X INIT_A INIT_A B2 AL
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A AL I AL
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7201, Bk, RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

GSR=Z'm— L ®yh Uty ME &

INIT A = HAJL P AZ HIC INIT A BHECTRESNIE, 774V MITXTO0 TY,
SRVAL A = L' Y RZ DA

addr = RAM 7RL- &

RAM(addr) = 7KL 2 ADDR ® RAM O AN %

data = RAM O A S 57 —#

pdata = RAM O )T ¢ 5 —X

IWRITE MODE_A=NO_CHANGE

2WRITE_ MODE_A=READ FIRST

SWRITE_ MODE_A=WRITE_FIRST

Spartan-3 547 35') HA4K (HDL )
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& XILINXe EIE: THAY ILAVE
mER B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DAZAE
T—5 NYT4
RAM RAM
1 X X X X X X INIT B INIT B B2 Bk
0 X X X X X ZEib7eL AL AL b7l
0 1 1 0 1 X X |x SRVAL. B SRVAL B AL | B kAL
0 1 1 1 1 addr data | pdata | SRVAL_B SRVAL_B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 i addr X X RAM(addr) RAM(addr) A/l 7z
0 1 0 1 0 addr data | pdata | Z={k72 11, izl RAM(addr) | RAM(addr)
RAM(addr)2? ., RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = 1 )L P22 FIIC INIT B JBMECRESNTE, 774/ MITTO TY,
SRVAL B = LY AZ DfH
addr = RAM 7RL- &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O )T ¢ 5 —X
IWRITE_MODE_B=NO_CHANGE
2WRITE_MODE_B=READ_FIRST
SWRITE_MODE_B=WRITE_FIRST
R—brDERHA
R—k A R—rB
THA T3 [/NUTa | TRLR [ T=5 [ \UTq [ T=5 [/XUTq | TRLR | T=5 [ N)T4
ILAVE g Lt INR INR | INR Lt Il INR AV S VAV-S
RAMB16.52.59 | 8192x2 |~ (12:0) (1:0) - 2048 x 8 | 2048 x 1 [ (10:0) (7:0) (0:0)
LU —RE X @
Spartan-3 547 5!) 54K (HDL F)
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BR—NI, ZNEThor/ay 7 Zm2Zm/MPLET, F—hA DOKT—Z AN DIA) OBy sTvT ZAL B
FOF —2H #7132 (DOA) @ clock—to—out ZA A%, CLKA #HH#ELLES, R—F B D&% F—Z AL (DIB) O
YO NT T BAL BEIORF —FH 7132 (DOB) @ clock-to—out ZA A%, CLKB Z#HEHELLET, A Rx—7 /L '
ENA (X, R —hF A OFiA L, EXIAL, VY MHIIL E3, ENA 23 Low O4, 7 —XITEZIAENT, 1
(DOA B X DOPA) 12k L EH A, ENA LUtk (SSRA) 28 High D4, 71w (CLKA) 78 Low 7>5 High 124
DEHHEXIZ DOA :?oJ:U\ DOPA 7 SRVAL A 2By hENLET, T4 £ 2 —7 /L (WEA) & High D&, DIA B
LTV DIPA Oy RAM IZEXIAFNET, ENA 28 High T SSRA & WEA 78 Low O34, 7773 Low 75 High 12
PR HEEIZ, RAM 7% LA (ADDRA) 2RI TND T —H R Fe A4 HEFLET, SSRA 7% Low T ENA & WEA
23 High DA, 7uv ) Low 5 High 1810 HH X, EXIAAT R A (ADDRA) TERZNLTWAHT —RIZ
T —4 N JJ (DIA 3L DIPA) DG AAENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEIE, FEXIA
FE—RICE o TEARVFES, EXALE—RIL, T 74V TlE WRITEMODE=WRITE_FIRST IZ8% ESNTWET,

AF—7 )L B ENB (%, R—h B OFiAHL, EXIAL, Uy bEHI#ILE3, ENB 28 Low DA, T —X 3 EX
AENT, 7 (DOB BXUDOPB) 132k LEH¥ A, ENB LUtk (SSRB) 23 High D34 . Z7uw 7 (CLKB) 28 Low
B High (2805 L&(Z, DOB %i@“ DOPB 7% SRVAL B (v h&ihvET, 74 A x—7 /L (WEB) $ High ®
BA1%. DIB 8L DIPB D) RAM ([Z#EXIAENE£T, ENB 7 High T SSRB & WEB 7% Low D4, 7wy
Low 75 High (2 @U*Ebék% RAM 7’% L A (ADDRB) IZ& SN TWDT — X3 /1& 31 FE T, SSRB 28 Low T
ENB & WEB 728 High @34, 712y 77 Low 75 High IZUINEEH AL, EEIALT R A (ADDRB) Ti#EREN T
WA —RIZT—% AT (DIB BL O DIPB) DERFHEAAFEINLET, ‘»—&tljjj (DOB BL U DOPB) I IEn 5l
1T, EEIABLET—RIZE-oTERVET, BXIALE—RNIE, T 74/VFTiE WRITE MODE=WRITE_FIRST {Z5% & &
TWET, BHROFATIL, HIEE Y (ENA, WEA, SSRA, CLKA. ENB., WEB. SSRB. CLKB) 23775 ¢~ High T®
HEBELTHWETN, R—MIA v NRN—=F—%2FELTCT 7747 Low IZTHZEHTEET, RAMBI6 DR —MIAL
BELIEA N =237 a0y VNI HFIAENDD T, CLB VY —A I HENEE A,

FELR v

BAR—MI, R —FDIBIZL > TRRAT RV A E FEEFE AL T, FU 18432 O AEY BT 7E2ALET,
[F—ZHDOKR—K TRV R =y 7 IR TINT, T_RTOR—MET 16384 HDOAEY B & T —FDOKEHIAHE H
TEET, 9,18, BLV 36 EYMEOR—MZIE, U T HOR—K TRVR <o 7 [NZRT EIIZ, 2408 {H# D <Y
T4 AE) BALHVET, FFEDOR—METOWIA: RAM O E L, IRORAZE > TIRESNET,

Start=((ADDR port+1)*(Widthport)) —1
End=(ADDRport)*(Widthport)

ROFI, BER—MEDOT RV A vy T2 RmLET,
T—AAOKR—k PRLR %7

T2 \ ‘
g |K—r0F—4% FELZ
1 16384 | <— 131130129128 27]126125]24123122|21120f19]18|17|16|15]14|13]12]111]10]198]|7]6|5|41312]1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—| 3 2 1 0
16 1024 | <— |1 0

32 512 | <—]0
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& XILINXs FEIE: THAY ILAVE

NYTFARADKR—F PRLR %97

NYTAE | R—bkD/8) T4 PELR

1 2048 | <— 3 2 1 0
2 1024 | <— 1 0
4 512 [ <{— 0

FaF7IL R—k RAMB16 D AEYHNBD#HIIE

INIT xx BYEEFHT AL, TALZADAL T 4K 2L — 32 FIZ RAMB16 DAEVONEFEZYHLTXET, &
RAMB16_Sm_Sn O FJEIE 1T, 64 FEEOYIE(LEM: (INIT_00 ~ INIT3F) THELET. & BMIL, 64 O 16 HIHE
MBRY ., A EF 16384 By MR ETEE T,

INITP.xx BEAE T AL, TAALRADIL T4 X2l —ar FR3 7 — R T 4 ARV E YL TExET,
9. 18,36 By MMEIZay 74X 2l —ar &R =D YT 4 AU O WAL, 8 fE D F#A{L)EME ANITP.00 ~
INITP.07) CHRELET, FEM1% 64 HD 16 EEEBEY ., &5 2048 B MR E T&£7,

INIT xx F72(3 INITP xx J@PEZFEELRWG A1, TOTRLVADEIT 0 IZRESNET, BIEE —HM7ZT0HRETS
&L BEAIE YRS 0 12720 E T,

Fa7IL R—k RAMB16 D AL A2 D HH1E

Spartan®-3A LAME DT 84 2T, B AR} (GSR 728 High O&X) ICH LI AZ DK/ E v 2 0 7213 11291
fbcxEd, £, By N Uy rETH— LB OMEEZ, BEIRBEAREOYIHIE LI X R R2HMEICHRETCEET, T=
TV IR—h RAMB16 O H L PR Z2 295 B2, INIT_A, INIT_B, SRVAL_A, SRVALB @ 4 fE¥ERHDF
9, INIT A BIEIZERBZAREOR—F A OH LA OWIHEEFEEL ., INIT B BHEITERBEAREOR—KB O
HAOL D22 0PI HEZREELET, SRVALA @M I13AR—k A TSSRA (Bvh/Utvh) ANETH—RLT-LEDH)
A EL, SRVALB B3R —hK B T SSRB (v /Uty AJ1ET7H—bL -0y EEEEL £,

INIT_A, INIT_B, SRVAL A, SRVAL B Jg#: 1%, 16 EH THELE T, ZOMBEIIR—MEIZL>TERERVET, =
EXIE. RN A DIEN 1, A—F B OIEMN 4 ® RAMB16.S1.54 D4 R—h A D LY ZZ21T 1 EYReD T,
INIT A F721Z SRVALA 21X 1 22 0 LOMBEETEEY A, R—FBOHNLV IV RZT 4 B 2D T, INIT.B F721%
SRVALB 12 0 ~ F @ 16 #EEE24EE TEEd,

ANVT 4 By bR =TI, HALPRZ DT 4 E 5313, INIT AL INIT B, SRVAL A, SRVAL B OfED EATE Y
FCHRELET,

INIT B3X O SRVAL EMEZIEELRWEAIEL, 7 74V 8T 0 ks ET,
EXAHE—FDEIR

WRITEMODE A BM:i%, 7 =7 /1 ;" —h RAMB16 @R —h A O ATVBIUOH I ONEZHIE L, WRITEMODE_B
B, A—F B OAERVBIOHIONEEZHIELET, 7 74+/LMTiX, WRITEMODE A & WRITE MODE B %
M7t WRITE FIRST IR ESNTWET, ZO%HAE . AJMENRAENCEZIAENZZICEOMENH IS ET,
READ_FIRST |2 T D&, ARVOWNAE N hIit%, AMEDPAEVICEZIAENE T, NO_CHANGE (T3 ET
Ll ATMEIZAEVNCEZIAENET N, HOOMHEIZE{LLET A, A—h A LR —FB TRIULAEY BCHEAH
L/ EEABEITBIELTEB A OHA ORI ITIEICHONTL, [R—F A ER—h B BEAT2EE O 5%
ZRLTLLIZEN,

R—bAELR—FBARETHEEDORLAE

Spartan®-3A 727 SelectRAM™ L, 52272 F 27 /L AR—h RAM T, 2 DOR—FBFEIRFIZFECAEY BT 7®
ATEET, 7272L, —FHDOR—IRHHAEY BT %J&%‘é’ﬁof“éi‘aé\&i\‘65*770)730“}"6‘ clock-to—clock
Yo NT w7 HALNIZ, FDATY BICKL CEEIAALFEZITH AN LEZEITLARWVIIICTHIHLENHYET,
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& XILINXs

WDOFRIZ, T 27 /v Am—h RAMBL6 THEANRAELEG S OEEL, WRITEMODE A & WRITEMODE_ B D% & 5]
W RLET,

WRITE_MODE_A=NO_CHANGE . WRITE_MODE B=NO_CHANGE D& &

T—=45 [ \)Fq
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k7L | Z{k7eL
1 0 1 1 DIA DIB DIPA | DIPB | 24k | X 24 | X DIA DIPA
2L L
0 1 7 1 DIA DIB DIPA | DIPB | X =i | X 754 | DIB DIPB
L L
1 1 7 1 DIA DIB DIPA | DIPB | &t | &1t | &1t | &1k [ X X
3L L L L
WRITE_MODE_A=READ_FIRST. WRITE_.MODE_B=READ_FIRST D15 &
T2 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM | RAM | Z{k72L | Z2{k72L
1 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIA DIPA
0 1 7 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | X X
WRITE_MODE_A=WRITE_FIRST . WRITE_MODE_B=WRITE_FIRST D& &
T=% | NUT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 7 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Z{k7ZeL | Z{k7eL
1 0 7 1 DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA
0 1 i 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 i 1 DIA DIB DIPA | DIPB | X X X X X X
WRITE_MODE_A=NO_CHANGE . WRITE_.MODE_B=READ_FIRST D& &
T=52 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | Z{k7L | &b/l
1 0 i 1 DIA DIB DIPA | DIPB | &4k | X it | X DIA DIPA
7L L
0 1 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIB DIPB
1 1 i 1 DIA DIB DIPA | DIPB | &4k | X ik | X DIB DIPB
2L 2L
Spartan-3 54751 H4K (HDL A)
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& XILINXs EIE: THAY ILAVH
WRITE_.MODE_A=NO_CHANGE . WRITE_.MODE_B=WRITE_FIRST D5 &
T—4% | N\UT«
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 i 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM | RAM | Z{k7L | {72l
1 0 1 1 DIA DIB DIPA | DIPB | &4k | X 24 | X DIA DIPA
L 7ol
0 1 i 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | &4k | X 4 | X X X
L 3L
WRITE_MODE_A=READ_FIRST # & U WRITE_MODE_B=WRITE_FIRST
F—=45 | 1XUT~4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | Zfb7L | 2572l
1 0 7 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIA DIPA
0 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
THAUDANFE
AAR =g )
e HELE
CORE Generator™ BL O 4 —FK )
~7adYR—h AT
oL ~ |,
ERARELE
B T—45E & FI4ILE ERER
INIT_00 ~ 2 EEOfE 4 _CEnm RAM LB DT — &2 55y OWIEEEE L £7,
INIT_3F 16 ¥
INIT_A 2 %/ EEOHE 4+ _C¥nm a7 4F¥ 2l —au% 0 DOA H R — o g1
16 % fEZfRELET, EvMEIX. RAM O AR —FD
MEIC k> T FEVET,
INIT B 2 R/ =Y T _TEr a7 4X 2L —ar O DOB AR —ko W)
16 % HEEEELET, Ev MBI, RAM @ B R —FD
MEIC k> T FEVET,
INITP_00 ~ 2 it/ 125 D T NTHr RAM EEBN DRV F 15 5y OB A FEEL £,
INITP_07 16 ¥
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B

&

FI+ILE

#it BA

CHECK

SIM_COLLISION_

“ALL” .
"WARNING_
ONLY”,

“"GENERATE_X_

ONLY”,
“"NONE”

“ALL

AEYDBENRELZBEAIT 2 —arDF)
ERZE T CTEET, FEM i/k@&io@f@‘o

"ALL” : #E A — U N EN., BET 5
HATBIUCAERIOERARE X) 1IZ720FT,

“WARNING ONLY” : #8& 2yt — D Hh3 H
NEN, BEETAIHNBIOAEIDOMEITE
DFEFERFFSNET,

"GENERATE_X_ONLY” : #4532y — 1T
hEn T, FHET L BLOAEYOEN
RE X) 120 ET,

“NONE” : #& 2t — i a7, B
HTAH N BLOATRYOEILF O F 5 E
SNET,

AE: VALL” AN OMEICER ETHE, Vol —
/a/q: T YPA L OREERH Tl BT
. ZOEEEFE T DG ATEESLE T, §F
ai\ TEm/>Iab—vay WAL AR %
ZIRLTTEEW,

Ean==4

SRVAL_A

2 5/
16 4K

T _CTEnm

RSTA B> %7 % —hL7=L &2, DOA H IR —F
Zobh (1) 725008y h (0) T2 v RITEIC
HELET, v MEIX. RAM @ A R—hDIEIC

FoTIEVET, TT7FAFTIITRTOE VIR
VevhEnEd,

SRVAL_B

2 %/
16 %

EEOME

T _CTEnm

RSTB &> %7 —RL7=&XiZ, DOB i i7" —h
ZEybh (1) T20UtEvh 0) 72058 v &I
HELET, EvhEiL. RAM @ B 7R —FDIEIC

FoTHIEVET, T7FAITIITRTOE VIR
VEyhahEd,

WRITE_MODE_A

XFF

"WRITE_FIRST”
“"READ_FIRST”,

“NO_CHANGE”

"WRITE_FIRST”

EX AL RN DOA IR—hCEITEINDHEXZD
R—FOEEZEELET,

"WRITE_FIRST” : fE23A —MMZHE

bHAENET,

"READ_FIRST” : 7= IZENEZAENDHI
12, RAM O LLETOEN H S1AR — Mo 71X
nEd,

“NO_CHANGE” : H /178 — 1o LART O A3
s, AR —FOEITZE{LLEH A, RAM
DR —=IPBEZ A NI WGEEIL, 20
E—RNIZHETDHILEBEIOLET,

SIAFENTH

WRITE_MODE_B

pe ]

"WRITE_FIRST”,

“"READ_FIRST”
“NO_CHANGE”

"WRITE_FIRST”

EXAL TR DOB R—FTEITENLLEZD
AR—ROBEZIRELET,

"WRITE_FIRST” : 23R —hMZ
BHASNET,

FERAENL TR
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& XILINXs FEIE: THAY ILAVE

1
|
iy
e
o

B FI+ILE S5 BA

"READ_FIRST” : #-IZENEEAENSH]
({2 RAM O LLETOE A iR —MI &
nEd,

“NO_CHANGE” : 4 7778 — D LLRii DB 3 R
I, HAR—rOEITZE{LEE A, RAM
DR =IO EEFRAHZRNESIEZ, 20
E—RNICHETDHIEBEIOLET,

VHDL Bk (/2 RAV T —23Y)
WD 2 OOLBFEELRNWESIT., 2 — LT T4 T B E ORI T E T,

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S2_S9: 8k/2k x 2/8 + 0/1 Parity bit Dual-Port RAM
-- Spartan-3
- Xilinx HDL Libraries Guide, version 14.1

RAMB16_S2_S9_inst : RAMB16_S2_S9
generic  map (

INIT_A => X"0", -~ Value of output RAMregisters on Port A at startup

INIT_B => X"000", -~ Value of output RAMregisters on Port B at startup
SRVAL_A=> X"0", -- Port A ouput value upon SSR assertion

SRVAL_B => X"000", -- Port B ouput value upon SSR assertion

WRITE_MODE_A=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B=> "WRITE_FIRST", - WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"

--  The following INIT_xx declarations specify  the initial contents of the RAM

-- Port A Address 0 to 2047, Port B Address 0 to 511

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 2048 to 4095, Port B Address 512 to 1023

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",

\%

\%
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-- Port A Address 4096 to 6143, Port B Address 1024 to 1535
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 6144 to 8191, Port B Address 1536 to 2047
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT 3B =

\%

X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",

-- The next set of INITP_xx
-- Port B Address 0 to 511

are for the parity bits

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 512 to 1023
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port B Address 1024 to 1535
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 6144 to 8191, Port B Address 1536 to 2047
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (

DOA => DOA, -- Port A
DOB => DOB, -- Port B
DOPB=> DOPB, -- Port B
ADDRA=> ADDRA, -- Port A
ADDRB=> ADDRB, -- Port B
CLKA => CLKA, -- Port A
CLKB => CLKB, -- Port B
DIA => DIA, -- Port A
DIB => DIB, -- Port B
DIPB => DIPB, -- Port-B

ENA => ENA, -- Port A
ENB => ENB, -- Port B
SSRA => SSRA, -- Port A
SSRB => SSRB, -- Port B
WEA=> WEA, -- Port A
WEB=> WEB -- Port B

):

2-bit  Data Output
8-bit Data Output
1-bit  Parity  Output
13-bit  Address Input
11-bit  Address Input
Clock

Clock

2-bit  Data Input

8-bit Data Input

1-bit  parity Input

RAM Enable Input

RAM Enable Input

Synchronous  Set/Reset  Input
Synchronous  Set/Reset  Input
Write  Enable Input

Write  Enable Input

-- End of RAMB16_S2_S9 inst instantiation

Verilog i1t (A REF L T—23Y)

/I RAMB16_S2_S9: 8k/2k x 2/8 + 0/1 Parity bit Dual-Port RAM
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1 Spartan-3

/I Xilinx HDL Libraries Guide, version 14.1

RAMB16_S2_S9 #(
.INIT_A(2'b00), /I Value of output RAMregisters on Port
.INIT_B(9’h000), /I Value of output RAMregisters on Port
.SRVAL_A(2'b00), /[ Port A output value upon SSR assertion
.SRVAL_B(9’h000), /Il Port B output value wupon SSR assertion

WRITE_MODE_A("WRITE_FIRST"), /I
WRITE_MODE_B("WRITE_FIRST"), /I

WRITE_FIRST, READ_FIRST or

.SIM_COLLISION_CHECK("ALL"), /I "NONE",
/I The following INIT_xx declarations specify  the initial
/I Port A Address 0 to 2047, Port B Address 0 to 511

.INIT_00(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OA(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Port A Address 2048 to 4095,

.INIT_10(256°’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_11(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_1E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Port A Address 4096 to 6143,

.INIT_20(256°’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_21(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I Port A Address 6144 to 8191,

.INIT_30(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256°’h0000000000000000000000000000000000000000000000000000000000000000),

Port

Port

Port

B Address 512 to 1023

B Address 1024 to 1535

B Address 1536 to 2047

X NO_CHANGE
WRITE_FIRST, READ_FIRST or NO_CHANGE
"WARNING_ONLY", "GENERATE_X_ONLY", "ALL"

contents

of the RAM

Spartan-3 547 5!) 54K (HDL F)
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.INIT_38(256°’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3F(256’h0000000000000000000000000000000000000000000000000000000000000000),

/I The next set of INITP_xx
/I Port B Address 0 to 511
.INITP_00(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 512 to 1023

.INITP_02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 1024 to 1535

.INITP_04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256’h0000000000000000000000000000000000000000000000000000000000000000),
/I Port B Address 1536 to 2047

.INITP_06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256’h0000000000000000000000000000000000000000000000000000000000000000)

are for the parity bits

) RAMB16_S2_S9_inst (

);
I

.DOA(DOA), /I Port A 2-bit Data Output
.DOB(DOB), /I Port B 8-bit Data Output
.DOPB(DOPB), /I Port B 1-bit Parity Output
.ADDRA(ADDRA), /I Port A 13-bit Address Input
.ADDRB(ADDRB), // Port B 11-bit Address Input
.CLKA(CLKA), /I Port A Clock

.CLKB(CLKB), /I Port B Clock

.DIA(DIA), /I Port A 2-bit Data Input

.DIB(DIB), /I Port B 8-bit Data Input

.DIPB(DIPB), /I Port-B  1-bit parity Input
.ENA(ENA), /I Port A RAMEnable Input

.ENB(ENB), /I Port B RAMEnable Input
.SSRA(SSRA), /I Port A Synchronous Set/Reset Input
.SSRB(SSRB), /I Port B Synchronous Set/Reset Input
.WEA(WEA), /I Port A Write Enable Input
.WEB(WEB) /[ Port B Write Enable Input

End of RAMB16_S2_S9 inst instantiation

s HIEHR

Spartan-3 ¥ = %L —<5. FPGA @.—H%'— H AR
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RAMB16_S36

1S5 47 : 16K-bit Data and 2K-bit Parity Single—Port Synchronous Block RAM with 36-bit
Port

we | RAMB16_S36

DOP [3:0]

SSR
DO [31:0]

ADDR [8:0]

DI [31:0]

DIP [3:0]

X10857

M=

ZOTFH A T AN, R EZSABEREZH 2725 H RAM 7 uy 27 T4, 71rvZ RAM OFR—MIIE 16384 B
rDOT —2 ABVNHVET, BALDOHERE, ROFITRLET,

T—5 )L RUE P&
—K# ] J—K# ] FELA INR | T—H /"R ISUTF 4 ISR
512 32 512 4 (8:0) (31:0) (3:0)

AX—T )V BV EN T, AL, EBXIAL Ve MEHIEILET, EN 2 Low OA, 7 —XITESIAENT ., M
71 (DO BXL U DOP) DEIZZEA L £ A, EN EUtvh (SSR) 23 High DA, 7y 7 (CLK) 28 Low z‘n% High (=
&b BHEXIT, DO iooto“ DOP 73 SRVAL {ZEvhEET, TFA4h A2 —7 /L (WE)  High O340, DI B&
O DIP D72y RAM IZEXAENEJ, SSR & WE 28 Low T EN 28 High @34, Z7ay 75 Low > % High (2819
HbhHLxIZ, RAM 7% L A (ADDR) 2SN TWAT —Z 1N DO BL O DOP iZt ixnE+., S 74V ETliE
WRITE_ MODE=WRITE_FIRST 2% E STV, SSR 7% Low T EN LN WE 7% High D4, Z7av 7