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TDTHFAY TLAVE EREHEDILAVE
BUFGCE_1 BUFGCE + INV
BUFGDLL DCM_SP + BUFG
BUFGMUX_1 BUFGMUX + INV
BUFGP BUFG
CAPTURE_SPARTAN3 CAPTURE_SPARTAN3a
CLKDLL DCM_SP
CLKDLLE DCM_SP
CLKDLLHF DCM_SP

FD FDCPE

FD_1 FDCPE + INV
FDC FDCPE

FDC_1 FDCPE + INV
FDCE FDCPE

FDCE_1 FDCPE + INV
FDCP FDCPE

FDCP_1 FDCPE + INV
FDE FDCPE

FDE_1 FDCPE + INV
FDPE FDCPE

FDPE_1 FDCPE + INV
FDR FDRSE

FDR_1 FDRSE + INV
FDRE FDRSE

FDRE_1 FDRSE + INV
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FDRS FDRSE

FDRS_1 FDRSE + INV

FDS FDRSE

FDS_1 FDRSE + INV

FDSE FDRSE

FDSE_1 FDRSE + INV

LD LDCPE

LD_1 LDCPE + INV

LDC LDCPE

LDC_1 LDCPE + INV

LDCE LDCPE

LDCE_1 LDCPE + INV

LDE LDCPE

LDE_1 LDCPE + INV

LDP LDCPE

LDP_1 LDCPE + INV

LDPE LDCPE

LDPE_1 LDCPE + INV

RAM128X1S_1 RAM128x1S + 7m>y 7 IZ INV

RAM16X1D_1 RAMI16X1D + Z7ry 7 2 INV

RAM16X1S_1 RAMI16X1S + 7my 7 FIZ INV

RAM16X2S RAM16x1 X 2

RAM16X4S RAM16x1 X 4

RAM16X8S RAM16x1 X 8

RAM32X1D_1 RAM32X1D + Z7my 7 2 INV

RAM32X1S_1 RAM32X1S + 7my 7 FIZ INV

RAM32X2S RAM32x1S X 2

RAM32X4S RAM32x1S X 4

RAM32X8S RAM32x1S X 8

RAM64X1S_1 RAM64X1S + 717 2 INV

RAM64X2S RAM64X1S X 2
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RAMB16_S1_S2 RAMB16BWE
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RAMB16_S1_54 RAMB16BWE

RAMB16_S1_S9 RAMB16BWE

RAMB16_S1 RAMB16BWE
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/O AR =2k AFAA/CLB V7147

mAEE D73y

FHALY TLAVE B

DSP48A 7"US7 47 : Multi-Functional, Cascadable, 48-bit Output,
Arithmetic Block

MULT18X18S5I0 ZY3F 47 : 18 x 18 Cascadable Signed Multiplier with
Optional Input and Output Registers, Clock Enable, and
Synchronous Reset

o8y y AviR—Rk

THAY TLAVE B

BUFG VX747 : Global Clock Buffer

BUFGCE 7U3F 47 : Global Clock Buffer with Clock Enable
BUFGMUX 7Y 47 : Global Clock MUX Buffer

DCM_SP U7 47 : Digital Clock Manager
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a2 J4% a2l —23>/BSCAN aVR—R2k

FHAY TLAVR

At BA

BSCAN_SPARTAN3A

YT (7 : Spartan®-3A JTAG Boundary Scan Logic Access
Circuit

CAPTURE_SPARTAN3A

VT 47 : Spartan®-3A Register State Capture for
Bitstream Readback

DNA_PORT

7'U3F 47 : Device DNA Data Access Port

ICAP_SPARTAN3A

V7 47 : Internal Configuration Access Port

SPLACCESS

U747 : Internal Logic Access to the Serial Peripheral
Interface (SPI) PROM Data

STARTUP_SPARTAN3A

U7 47 : Spartan®-3A Global Set/Reset, Global 3-State

and Configuration Start—Up Clock Interface

I/0 AvR—%2b

FHALY TLAVE

AR

IBUF

VX747 : Input Buffer

IBUF_DLY_AD]

VX7 47 : Dynamically Adjustable Input Delay Buffer

IBUFDS

7’V 47 : Differential Signaling Input Buffer

IBUFDS_DLY_AD]J

7YX 47 : Dynamically Adjustable Differential Input Delay
Buffer

IBUFG YT 47 : Dedicated Input Clock Buffer

IBUFGDS V3T 47 : Differential Signaling Dedicated Input Clock
Buffer and Optional Delay

[OBUF 7"V 47 : Bi-Directional Buffer

IOBUFDS U3 47 : 3-State Differential Signaling 1/0 Buffer with
Active Low Output Enable

KEEPER U7 17 : KEEPER Symbol

OBUF U547 : Output Buffer

OBUFDS 7'U3F 47 : Differential Signaling Output Buffer

OBUFT U377 47 ¢ 3-State Output Buffer with Active Low Output
Enable

OBUFTDS V37 47 : 3-State Output Buffer with Differential Signaling,
Active—Low Output Enable

PULLDOWN U7 47 : Resistor to GND for Input Pads, Open—Drain,
and 3-State Outputs

PULLUP U5 47 : Resistor to VCC for Input PADs, Open—Drain,

and 3—State Outputs

14
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At B4

RAM16X1D V3747 : 16-Deep by 1-Wide Static Dual Port Synchronous
RAM

RAM16X1S 7UIT 47 : 16-Deep by 1-Wide Static Synchronous RAM

RAM32X1S VT 47 : 32-Deep by 1-Wide Static Synchronous RAM

RAMG64X1S V3747 1 64-Deep by 1-Wide Static Synchronous RAM

RAMB16BWE U35 47 : 16K-bit Data and 2K-bit Parity Configurable

Synchronous Dual Port Block RAM

RAMB16BWE_S18

U7 47 : 16K-bit Data and 2K-bit Parity Synchronous
Single Port Block RAM with 18-bit Port

RAMB16BWE_S18_518

U7 47 : 16K-bit Data and 2K-bit Parity Synchronous
Dual Port Block RAM with 18-bit Ports

RAMB16BWE_S18_59

U7 17 : 16K-bit Data and 2K-bit Parity Synchronous
Dual Port Block RAM with 18-bit and 9-bit Ports

RAMB16BWE_S36

U7 47 : 16K-bit Data and 2K-bit Parity Synchronous
Single Port Block RAM with 36-Bit Port

RAMB16BWE_S36_518

U747 : 16K-bit Data and 2K-bit Parity Synchronous
Dual Port Block RAM with 36-bit and 18-bit Ports

RAMB16BWE_536_536

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

RAMB16BWE_S36_59

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

RAMB16BWER VT 47 16K-bit Data and 2K-bit Parity Configurable
Synchronous Dual Port Block RAM with Optional Output
Registers

ROM128X1 U747 : 128-Deep by 1-Wide ROM

ROM16X1 U747 : 16-Deep by 1-Wide ROM

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

ROM32X1 VT 47 : 32-Deep by 1-Wide ROM

ROM64X1 Z'UST 47 : 64-Deep by 1-Wide ROM
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LOREZELUVITYF
FHAY TLAVE ERER

FDCE 7°YX7 47 : D Flip-Flop with Clock Enable and Asynchronous
Clear

FDCE_1 7"U37 47 : D Flip-Flop with Negative-Edge Clock, Clock
Enable, and Asynchronous Clear

FDCPE V277 : D Flip—Flop with Clock Enable and Asynchronous
Preset and Clear

FDCPE_L 77U 47 : D Flip-Flop with Negative-Edge Clock, Clock
Enable, and Asynchronous Preset and Clear

FDRSE 7'V 47 : D Flip—Flop with Synchronous Reset and Set
and Clock Enable

FDRSE_1 V2747 : D Flip-Flop with Negative-Clock Edge,
Synchronous Reset and Set, and Clock Enable

IDDR2 U5 47 : Double Data Rate Input D Flip-Flop with
Optional Data Alignment, Clock Enable and Programmable
Synchronous or Asynchronous Set/Reset

LDCPE Y3517 : Transparent Data Latch with Asynchronous Clear
and Preset and Gate Enable

ODDR2 U7 47 : Dual Data Rate Output D Flip—Flop with Optional

Data Alignment, Clock Enable and Programmable Synchronous
or Asynchronous Set/Reset

LI LIRS

FHALY TLAVE

A EA

SRL16

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

SRL16_1 U35 47 : 16-Bit Shift Register Look—Up Table (LUT) with
Negative-Edge Clock

SRL16E U35 47 : 16-Bit Shift Register Look—Up Table (LUT) with
Clock Enable

SRL16E_1 U747 : 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 U547 : 16-Bit Shift Register Look—Up Table (LUT) with
Carry and Negative—Edge Clock

SRLCI6E 7U3F ¢~ : 16-Bit Shift Register Look—Up Table (LUT) with
Carry and Clock Enable

SRLCI16E_1 U347 : 16-Bit Shift Register Look-Up Table (LUT) with

Carry, Negative—Edge Clock, and Clock Enable

XS54 R/CLB FYZ5747

FHALY TLAVE

A

BUFCF

735 47 : Fast Connect Buffer
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LUTI1 7U3F 47 : 1-Bit Look-Up Table with General Output

LUT1.D U35 47 : 1-Bit Look-Up Table with Dual Output

LUTI1_L VX747 : 1-Bit Look—Up Table with Local Output

LUT2 V747 : 2-Bit Look-Up Table with General Output

LUT2.D U35 47 : 2-Bit Look-Up Table with Dual Output

LUT2_L V3547 : 2-Bit Look—-Up Table with Local Output

LUT3 U547 : 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 7VIT7 47 : 4-Bit Look-Up—Table with General Output

LUT4.D VT 47 : 4-Bit Look—Up Table with Dual Output

LUT4_L VT 47 1 4-Bit Look-Up Table with Local Output

MULT_AND U7 47 : Fast Multiplier AND

MUXCY VT 47 : 2—to—1 Multiplexer for Carry Logic with General
Output

MUXCY_D ZUIF 47 1 2-to—1 Multiplexer for Carry Logic with Dual
Output

MUXCY_L 7'UST 47 : 2-to—1 Multiplexer for Carry Logic with Local
Output

MUXF5 V3547 1 2-to—1 Look-Up Table Multiplexer with General
Output

MUXF5_D U7 47 : 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 TVIT7 47+ 2-to—1 Look-Up Table Multiplexer with General
Output

MUXF6_D ZUSFT 47 1 2-to—1 Look-Up Table Multiplexer with Dual
Output

MUXF6_L V747 : 2-to—1 Look-Up Table Multiplexer with Local
Output

MUXF7 VX747 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 VT 47 ¢ 2-to—1 look—up table Multiplexer with Local
Output

MUXF8 V7 47 : 2-to—1 Look-Up Table Multiplexer with General
Output

MUXF8_D U7 47 : 2-to—1 Look-Up Table Multiplexer with Dual
Output
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THAY TLAVE B

MUXF8_L YT 47 : 2-to—1 Look-Up Table Multiplexer with Local
Output

XORCY VX747 : XOR for Carry Logic with General Output

XORCY_D U347 : XOR for Carry Logic with Dual Output

XORCY_L VT 47 : XOR for Carry Logic with Local Output

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
18 http://japan.xilinx.com UG613 (v12.3) 2010 £ 9 A 21 H




& XILINXe

FHAY TLAVE

ORIV aryTIE, ZOT —F% T F X THATES T VA L AVMIOW AL E
T THAL T AUNT, TAT7 7y MEIZIE RS TWET,

KIAT Y TLALMIONWT, IRDITEHRAERLET,
s
i
MEE S B GG T HTL AN TDR)
PMEER GEMTDZL AR TOR)
AR—hDFH
FHAL DN 5k
AT REZR B X E 5L AR TDR)
AR =gy a—RDH)

FOMDY Y —A

Spartan-3A & U Spartan—3A DSP 5475 (K (HDL )
UG613 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com 19




EI3F: FTHAY ILAVE & XILINXs

BSCAN_SPARTANS3A

J1)25 47 : Spartan®-3A JTAG Boundary Scan Logic Access Circuit

BSCAN_SPARTAN3A | oK
| T™MS
TDO1 | | CAPTURE
| DRCK1
| DRCK2
| RESET
| SEL1
| SEL2
| SHIFT
| TDI
TDO2 | | UPDATE
X10321
=

ZOTWAL ZLACNEEAT DL, JTAG NUUE) Ay Pyl arha—J% 0 L TRERY I/ ~T 78 AT
EHDOT, WEFEITT VAL FPGA OEA JTAG BV RBIOBEIEE A REICLE T,

AE BT =X T IF DAY EY AR DFEMIZONWTL, T —H Y — SR TLIESN,

R—rDERHA

R—r4 A [ B B4 BE
TDI Hi 1 FPGA @ TDI A 2RI MEEH ILE T,
DRCK1, DRK2 H 1 JTAG USER iy 5 D Ft AIAENDET 7T 4712720, JTAG TAP =

v —F 78 SHIFT-DR A7 — I/ 5E TCK B LR UE% H
FILFEF, DRKI |Z USERLI ¥y 2|2 H & 41, DRK2 (% USER2

WS ET,
RESET 7 1 USER 1B it HFIAFENDET 774712720, JTAG TAP 2 he—7
A TEST-LOGIC-RESET A7 —hZ725E High (27 ¥ —hENET,
SEL1, SEL2 H A 1 JTAG 4L P AZ|Z USER] F£7213 USER2 M3 35t r A /-2 &

ZRLET, UPDATE-IR A7 —NMIRBET 7T 470 FL i
BRHPIAFENDETTITAT OEFITRVET,

SHIFT i 1 USER My B MEIIAENDET 774712720, JTAG TAP v b —
Z M SHIFT-DR A7 —RNZ725 & High (27 —hEnuEd,

CAPTURE H D 1 USER i 3 N Rt HIAENDHET 7T 4712720, JTAG TAP @ ha—
Z 5 CAPTURE-DR A7 —hZ725 & High (7 —hEnEd,

UPDATE H 77 1 USER i F NGt A IAENDBLET 7T 4712720, JTAG TAP =i ha—
Z 73 UPDATE-DR A7 —MZ725 & High (7 —hrShFE9,

TCK H 1 TAP =2 b —F5 0 TCK H 5

TMS H 1 TAP 2> ha—50 TMS H 1

TDO1, TDO2 A7 1 USER1 F£7213% USER2 i S BFHIAENDET 7T 4712720, 4

8 JTAG TDO ¥ iz ’"— % ko TDO1 (USERL) %£7-1% TDO2
(USER2) B> ~D T —% AN JJOER KRS IET,

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
20 http://japan.xilinx.com UG613 (v12.3) 2010 £ 9 A 21 H




& XILINXs %

THAVDANFE

AVARB v E—ay Heds
HE R A
CORE Generator™ LU 4 —F R
~/uOHR—hk Ay

VHDL 88k (/2 RA T —3Y)
WD 2 DODOXNBIFELZWG AT, a8 —L T T4 T4 B S ORNIA AT E7,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BSCAN_SPARTAN3A: Boundary Scan primitive for connecting internal logic to
- JTAG interface.

- Spartan-3A

—-- Xilinx HDL Libraries Guide, version 12.3

BSCAN_SPARTAN3A_inst : BSCAN_SPARTAN3A

port map (
CAPTURE => CAPTURE, -- CAPTURE output from TAP controller
DRCK1 => DRCK1, -- Data register output for USER1 functions
DRCK2 => DRCK2, -- Data register output for USER2 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
TCK => TCK, -- TCK output from TAP controller
DI => TDI, -- TDI output from TAP controller
TMS => TMS, -- TMS output from TAP controller
UPDATE => UPDATE, -- UPDATE output from TAP controller
TDO1 => TDO1, -- Data input for USER1 function
TDO2 => TDO2 -- Data input for USER2 function
):

-- End of BSCAN_SPARTAN3A_inst instantiation
Verilog 881k (A RAV T —3Y)

// BSCAN_SPARTAN3A: Boundary Scan primitive for connecting internal logic to
// JTAG interface.

// Spartan-3A

// Xilinx HDL Libraries Guide, version 12.3

BSCAN_SPARTAN3A BSCAN_SPARTAN3A_inst (
-.CAPTURE(CAPTURE), // CAPTURE output from TAP controller

-DRCK1(DRCK1), // Data register output for USER1 functions
-DRCK2(DRCK2), // Data register output for USER2 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
_TCK(TCK), // TCK output from TAP controller
_TDI(TDI), // TDI output from TAP controller
_TMS(TMS), // TMS output from TAP controller
_UPDATE(UPDATE), // UPDATE output from TAP controller
.TD0O1(TDO1), // Data input for USER1 function
_.TDO2(TDO02) // Data input for USER2 function

):
// End of BSCAN_SPARTAN3A_inst instantiation
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s HIE R

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

Spartan—3A FPGA 773U & —X& < —h
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& XILINXs FEIE: THAY ILAVE

BUFCF
J1)S5 47 : Fast Connect Buffer

BUFCF

o

X10653

M=

ZDOTVPAy ZLAUNME, —EOEHnY Y78 LUT O 1% 3100 LUT O A JICESEER T 570 H 15, B
—DEEEAN T 7 TT, ZONvT77EFEHATDHE, CLB N8 iThbiET, LUT X, 4 DFET 1 2D L—
TELTHERTEET,

THAODANFE

AUARB =gy e

E i AR
CORE Generator™ 3L O 4H—K PN
~7aDYR—h NGl

VHDL 8k (/2 RA T —3Y)
KD 2 DODOXLNBIFELZ WG AT, o —L T T4 T4 B S ORNIA AT E7,

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-3A

-- Xilinx HDL Libraries Guide, version 12.3

BUFCF_inst: BUFCF (

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

-- End of BUFCF_inst instantiation
Verilog B8k (A2 RA T —3Y)

// 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 12.3

BUFCF BUFCF_inst (
.0(0), // Connect to the output of a LUT
_1(1) // Connect to the input of a LUT

// End of BUFCF_inst instantiation

Spartan-3A & U Spartan—3A DSP 5475 (K (HDL )
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Spartan-3 ¥ = %L —<5. FPGA @.—H%— H AR

Spartan—3A FPGA 773U & —X& < —h

24

Spartan-3A # & UX Spartan-3A DSP 5S4 75! H 4K (HDL F)
http://japan.xilinx.com UG613 (v12.3) 2010 £ 9 A 21 H



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

& XILINXs FEIE: THAY ILAVE

BUFG

71)25 47 : Global Clock Buffer

BUFG

Do

X1065 4

M=

ZOTHAL ZVAUNI, 77 TIOMAKRENWANY T 7T AR 2 — 5 X TEEEDHT 272012, 7 a— 3 LR
VY —Z~DE B LET, BUFG L. B By Uy borayl A2 —T N REDT7 T I7ROKRENF Y
Lrvvyy Ry MR ET,

R—rDERA

R—+4% 24T ] T BE
: AT 1 7y RNy 77 N
0 i 1 say s SNy 77 A
THAVDAREE
AVAB S T—ay Tl
£ He s
CORE Generator™ BL U 4% —K Nl
~7uadHR—h PN

VHDL 81k (/> REVP T —23Y)
WD 2 DODLBFIELR NGRS IE, 2 — LTy T4 T4 B E ORNCAN T E T,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFG: Global Clock Buffer (source by an internal signal)
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

BUFG_inst : BUFG

port map (
0 =0, -- Clock buffer output
1 =1 -- Clock buffer input
):

-- End of BUFG_inst instantiation

Spartan-3A & U Spartan—3A DSP 5475 (K (HDL )
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EI3F: FTHAY ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BUFG: Global Clock Buffer (source by an internal signal)
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

BUFG BUFG_inst (

.0(0), // Clock buffer output
RIQ) // Clock buffer input

);
// End of BUFG_inst instantiation
IR R

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

Spartan—3A FPGA 773U & —X& 3 —h
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& XILINXs

BUFGCE

12547 : Global Clock Buffer with Clock Enable

CE

| ]> [¢]
BUFGCE

X9384

ME

IOTY Ay TLAUNT, ayl A X =T NArETa—N)L Jay s Ny T4, O M, Juy s A Rx—T L
(CE) ¥ Low GET7 27T 47) OLEIZ 012720 FE 4, CE 2¥ High (27228 I AJIOMEN O IH &%,

mIER

AR H A
I CE 0

X 0 0

[

ENOE L

R—k4& 24T =} 14 B
I AT 1 sayy Ny 77 NS
CE A7 1 ray g Ax—7 )V A7
O A 1 suay 7 Ny 77T
THAODANAE
AVARB Y B—ay 7T

i HESE
CORE Generator™ 3L U\ 4% —K AT
~7udDHR—k F
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EI3F: FTHAY ILAVE & XILINXs

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGCE: Global Clock Buffer with Clock Enable (active high)
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

BUFGCE_inst : BUFGCE

port map (
0 =>0, -- Clock buffer ouptput
CE => CE, -- Clock enable input
1 =1 -- Clock buffer input
);

-- End of BUFGCE_inst instantiation
Verilog 58k ([ RA2 L T —3Y)

// BUFGCE: Global Clock Buffer with Clock Enable (active high)
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

BUFGCE BUFGCE_inst (
.0(0), // Clock buffer output

.CE(CE), // Clock enable input
NI¢)) // Clock buffer input

)
// End of BUFGCE_inst instantiation

EER N

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

Spartan-3A FPGA 773U & —X# Y —h
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& XILINXs

BUFGMUX

12547 : Global Clock MUX Buffer

BUFGMUX

10

¢}
I
S

X9251

ME

BUFGMUX 13~ /T 7L o7 DREEFF > —/ )L Jayy Ny 77T, 2 OO AN S17ay7 (10 BELONIL) DWW
MERIRTEES, BLZMAT (S) 28 Low DS .10 DIES23H F1 (O) IEIRENET, S 28 High A& IE. 11

DIFEH O ITIBIRSILET,

BUFGMUX 33X BUFGMUX_1 T, S DENEAL L% 70y 7 BRI 5 F TR SN H I AT — MR E7g

DET, BUFGMUX IZH AT —R23 0 12, BUFGMUX_1 [T H /) AT — 28 1 ICRFRSILET,

AFE: BUFGMUX Tl S WM AENDE RO TIT47 Jvayy =y (10 £213 1) T WA DOART = R IET

7T 4T DEERFENET,
mER
AR H A
10 I S o)
10 X 10
11 1 11
T 0
! 0
R—brDEREA
R—kr4 247 2 e g
10 Ay 1 says 0 A
1 ATy 1 says 1 A
0 7 1 vy MUX H )
S AT 1 Jay s vV INAT
FHAL D AN
AV AR T— gy Heaw
il N}
CORE Generator™ 3L\ 4% —K Nl
~7udYR—b KAy
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& XILINXe

VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGMUX: Global Clock Buffer 2-to-1 MUX
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

BUFGMUX_inst : BUFGMUX

port map (
0 =>0, -- Clock MUX output
10 => 10, -- ClockO input
11 => 11, -- Clockl input
S =>S8§ -- Clock select input
);

-- End of BUFGMUX_inst instantiation
Verilog 583t (A RAVL T—23Y)

// BUFGMUX: Global Clock Buffer 2-to-1 MUX
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

BUFGMUX BUFGMUX_inst (
.0(0), // Clock MUX output
_10(10), // ClockO input
_11(11), /7 Clockl input
_S(S) // Clock select input

// End of BUFGMUX_inst instantiation

A MR

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

Spartan—3A FPGA 773U & —4% 3 —h
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& XILINXe

CAPTURE_SPARTANSA

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

CAPTURE_SPARTAN3A
CAP

CLK

X10322

ME

ZOTVAYy TLAVME VI ARZ ()T T7uay T Ty F) [FEROF YT F v HFIEBIOFOXZAIL T EHFHMLE

T V=R 7 BT, B Do 74X a2l —3iay R—MySICL0REENET, ZOT L AT LW

AL, T —HAiFIar 7 X2 —rary 7ayZ I ZmBL U= v rE&3NEd, LURY (VT 7y ETyF) O

EDOHZEF¥TF ¥ TEXET, LUT RAM, SRL, 7 a2y RAM OfELY — R AR I7ENET N, ¥y 7 F ¥y TEEH A,

CAP {2 5% High [ 7% —h45&, RICZay 72 Low 75 High ICHV LA EEXIZT NAANDL P AZ N7
FrENET, TI7FNVITIEL, FIH (CAP 7 —hLTCWBEED CLK DER) O7ZNIT —ZNF v 7 FvEN
F9, V=R 708 % | [BOT —% Fx 7 F X2 IZHIBR 95121, 201 A MMZ ONESHOT=TRUE J& %8

ﬁubiﬁ‘o

R—bDEREA

R—r4& AR =] e
CAP AT 1 =Ry X7 F % A
CLK A7) 1 Y—RRy FxTF ¥ rayy
FHELLDANF &
AAR S E—g e
E i KA
CORE Generator™ BJX U7 4% —K RAf
~7udHR—h A

ELEET 25902 ANBLOH 2T XTT P AATHERLET,

EARTRES R 1%

B "84T B

FI4IE

FiBR

ONESHOT — — %% | TRUE, FALSE

TRUE

CAP NIAHZEIZ 1 DY —R w72 RITLET,
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EI3F: FTHAY ILAVE & XILINXs

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- CAPTURE_SPARTAN3A: Register State Capture for Bitstream Readback
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

CAPTURE_SPARTAN3A_inst : CAPTURE_SPARTAN3A
generic map (

ONESHOT => TRUE) -- TRUE or FALSE
port map (

CAP => CAP, -- Capture input

CLK => CLK -- Clock input

);
-- End of CAPTURE_SPARTAN3A_ inst instantiation

Verilog itk (A RA L T —23Y)

// CAPTURE_SPARTAN3A: Register State Capture for Bitstream Readback
// Spartan-3A
// Xilinx HDL Libraries Guide, version 12.3

CAPTURE_SPARTAN3A  #(
-ONESHOT(*'TRUE') // "TRUE"™ or "FALSE"
) CAPTURE_SPARTAN3A inst (
.CAP(CAP), // Capture input
.CLK(CLK) // Clock input

// End of CAPTURE_SPARTAN3A_inst instantiation

EER N

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

Spartan—3A FPGA 773U & —4% 3 —h

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
32 http://japan.xilinx.com UG613 (v12.3) 2010 £ 9 A 21 H



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

& XILINXs HEI3E . FHAY ILAVE

DCM_SP
71347 : Digital Clock Manager
CLKIN | DCM_SP | CLKO
CLKFB | CLK90
DSSEN | | cLK180

| cLk270

| cLk2x

| CLK2X180

| cLKDV

| CLKFX

| CLKFX180
RST| | LOCKED

\SaTusi7o

PSINCDEC |
PSEN|
PSCLK | PSDONE

o

B =

ZOFHAL TUAUNT, SESERBREEZMAT-T VXN sayy <3 —V% T, Zuay /oy 7 L—7 (DLL),
FOH VR EE B (DFS), 7 ZNATFT 7k (DPS) W o7 skeZ A T VAR TEES, DCMSP 1%, v F v
TEIOAT7F oI mb0 oy B EERKLIEY, T —4 ST FyEn LT A /ay N EEY TN,
BB EEH ey 7w ERES 55528 IERTT,

R—btDEREA

—+4% BT 5] B RE
CLKDV H 7 1 CLKDV_DIVIDE J& M Tl Z 543 8 7ay 2 71, CLKDV_DIVIDE J&

3 f%ﬁzu%@mm RESNTWRWED, CLKDV H I DOF 2—F 4 3
A7 VX 50% 12720 ET,

CLKFB AF 1 DCM ~»rwvay s 7 4—K w7 N1, DFES i), CLKFX, £72i%

CLKFX180 BAZ L R7 a THEHINRWERY,, 74 —RK/ Xy 7 A 1754

B4, CLKFB A /%, DCM @ CLKO ¥7-1% CLK2X H A b tfaL

ZF U U T CLK_FEEDBACK % 1X F7-1% 2X | b;&fff%z %M@@i

4, NONE |ZF%E 4 5H& ., CLKFB 13 ST Low I[ZIRFF DML SH

Ui'y“ 74 KXo 7 IRA VML, WERETZ I35 Ty 7 43 R b
TBMENDBIEN G FENTWAONEMEN T,

CLKFX H 7 1 CLKFX_MULTIPLY XU CLKFX_DIVIDE J&#: CHIfH SN AR H 7y 2
W, Ta—F 4 FA7MITFIT 50% T, MAHB@AREREAIT. 7
a7 74 —RNNyIHARETT,

CLKFX180 7] 1 180 FERT MRS 7 RS TUVB RN Z w2 i 4 CLKEX (CLKEX 0 5 82
N=a), FTa—T4 FAZMIFEIZ 50% T, MABBRNRERES
F TA— RS2 L= FHRETT,

CLKIN ATy 1 DCM ~DZ7ay 7 AH), HITHEET, CLKIN B LYy #5137 —
L —NMIRHEIN TV IHHNTHLILERHVET,

CLKO H 7 1 PLFES 7 RD3 0 D (NEARZI L 7 REFLTUVRVY) CLKIN &R U JE 3 4%,

CLK2X H 7 1 PLFHT 7R 0 O (RLFEAS T 7 REFLTURLY) 2 %mﬁiﬁziﬁwxzy&tﬂﬁo

CLK2X 1 DF a—F 41— VA7 WITH 12 50% T3, DLL #gED 71—
KXy 27 ) —2Z1Z CLKO 7213 CLK2X OWEF NS TT,
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R—h4

"84T

HaE

CLK2X180

)

PEART 7R3 180 O (NLFAA Y 7 RS TV 2 (EDJE R E /vy 7 H
$1, CLK2X18 H A1 DT 2—TF 4 — P A7 NILH I 50% T,

CLK90

anpy)

90 J£ (1/4 AM) MLAHAAT 7 REH T CLKIN &[FECE K,

CLK180

)

180 B£ (1/2 A MrFAA > 7 h&#L T CLKIN &R U JE R %%,

CLK270

i

270 £ (3/4 A ALAE L 7 hENTWD CLKIN &FRIUJE H %%,

LOCKED

i

9T DCM #EHEA CLKIN B #icmny a3 cnEd, /ay s
1A% T, CLKIN R EDFFHANICHHZEN B ESNET,

0 : DCM T CLKIN i #icuy 73 AbnEd, DCM Zuvs
H o<,

1: DCM »% CLKIN ¥ Hicey /s CnET, DCM Z7ayy
MDA T,

1230 1272%L% : DCM T LOCK 2324, DCM AUty hEnEd,

PSCLK

AT

MH BBy Truy I RRIGEND RIS T I ~D Iy
Ao Za—r3v ray 7 Ny 772 lALTO LS54 PSCLK Z5)
B TEHOIE EEHD 8 50 BUFGMUX D2 T4 (BUFGMUX_X2Y1,
BUFGMUX_X2Y2, BUFGMUX_X2Y3, BUFGMUX_X2Y4
BUFGMUX_X3Y5, BUFGMUX_X3Y6, BUFGMUX_X3Y7, L}
BUFGMUX_X3Y8),

PSDONE

i

T EMIFES 7 RD5ET
0: (IR 7 MRIENRETESN TR W (TS 7 MEERZ E4TH
<7,
1 BRSNIAFS 7 MRIENRTE TLTWET, 1 RSCLK 121
M High 12720 &9, RO AN 7 MNEREZ M TEE T,

PSEN

AT

WA TN A% —T b, DCM 7y /N TKEERRETT, KIZ, X
LW A OEMEEZ RLET,
0: AEMAY 72T 4 AT —T I LET, MHTTZ~DA
TV EIESNET,
1: k®D PSCLK 7y 7ML E AN Ty CTaEGIAHS 7 M e
A R—T NIZLET,
AE . ELRWEXIZ 0 ICLET,

PSINCDEC

AT

A ENARY T MR IR LET, DCM 7y /N TRERFHET
T WIT, KL WGAEOEIEEZ RLET,
0: RICTAF—T MIZEN TS PSCLK 7y 7 DNLH Esp oy
CTONMART T MEEAH S LET
1: WICAF—=T MAZENTWS PSCLK 7y 7D H BTy
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& XILINXs

R—h4

"84T

HaE

RST

AJ)

FHEFRVEYIA T, DCM ayyr a7 14X 2l —a % OREIZY
Ty hLET, 22D, DCM 1 CLKIN AAICHEay 7S ES, DCM
Tuy N TKERAIHETT, RIZ, KEBLRWGEOEMEEZRLET,
0: &L
1:DCM 7 uyrdVtvh, &K CLKIN 3 Y427 /L[E] RST % High
WL £,

STATUS[7:0]

i

AF—Z A FI R L) DCM D AT —Z AR RENET,

STATUS[O0] : AIZENAES TN A — " —Tu—, AET7 AN 7
NOBIEH ), AITENIAR S 7 Z SR SN D IARE E72 13 e KA I 2
LTCWET, (A7 IBERIET A2 O ZIZEEL TWDE AT,
FFARFIHIL +/-255 LLF T,

- 0 LAY 7 PHIFRAEISER L T EE A
= 1 LR TR REIZ R L LT,

STATUS[1] : CLKIN AJjD 5 1k, CLKFB 74 —K/ w27 A )3k
ENTWBEEDHMHATEET, LOCKED HAMRTH—hansdE
Ty MIRFENET, 7774712725103 A& CLKIN 28 1
IIMBETE, CLKIN B A LAWESII T —rENER A

- 0: CLKIN AANR ALLTHET,

- 1: CLKIN AJJiZ, LOCKED H 173 High (27252 A3 Al HEZR
LETHM AL TOWER A,

STATUS[2] : CLKFX $£721% CLKFX180 /D5 i1k
- 0: CLKFX 3JXUO CLKFX180 i AN rZ /L L TWET,

- 1 : CLKFX 3X 0 CLKFX180 1 /71%. LOCKED H #17% High (2
IRBZENAREREETHI VL TCVER A,

STATUS[7:3] : F#9

THAVDANAFE

AVARB =gy

ZA
A

CORE Generator™ 8L 74—k

~7adYR—h
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& XILINXs

AR R 1%

MODE

B BT i[E] TIHILE E
CLK_FEEDBACK el 1X. 2X. NONE 1X DCM 74 —R w7 E=—RaEHmLET,
IX : CLKO 7 4 —R o ZZLET,
2X : CLK2X %7 4 —K o 72U ET,
CLKDV_DIVIDE 1 Ffrewh | 2.0, 1.5, 2.5,3.0, |20 CLKDLL, CLKDLLE, CLKDLLHF |
FLOAT 3.5, 4.0, 4.5, 5.0, DCM SP @71:/7 Y& 2% (CLKDV H )
5.5, 6.0, 6.5, 7.0, SR EREE
7.5. 8.0, 9.0, 10.0,
11.0, 12.0. 13.0,
14.0. 15.0. 16.0
CLKFX_DIVIDE L 1~32 1 CLKFX /1045 & te 48 &
CLKFX MULTIPLY IS g 2~ 32 4 CLKFX HADiEfF &5 &
CLKIN_DIVIDE_BY_2 7 — %% | FALSE, TRUE FALSE CLKIN % 2 T4y/E
CLKIN_PERIOD XFF 0 By hILFF 10.0 CLKIN AJj~D AT A EIEE (ns)
CLKOUT_PHASE_ ==l NONE, FIXED, NONE MFH 7N BE—REETE
SHIFT VARIABLE
NONE : A7 MEREZR L, X ESI
TWAEIIKBENERE A,
FIXED : DCM @ H} /313 CLKIN 235k
FoNZ T T RENTZH DT
-+, {llZ PHASE SHIFT &I THE
ShET,
VARIABLE : DCM H} /773 CLIKIN (Z
L CIEBLCAOHIHIZL 7T
xF9, BALAME L PHASE SHIFT J&@ M
THRESNET,
DESKEW_ADJUST ST | SYSTEM_ SYSTEM. DCM_SP Z7aw 7 i J1& FPGA O vy A
SYNCHRONOUS, | SYNCHRONOUS | Av sy 7 BEEDE 4512855 5
SOURCE_ a7 4FXal—3ary EvhNERE
SYNCHRONOUS
DFS_FREQUENCY_ ==l LOW, HIGH LOW ZORBMHITLVAVEMETT, DCM IXHIZ
MODE H &8 E R BT —RIZR0ET, High &
7213 Low IZRRELTH ., EBHINET,
DLL_FREQUENCY_ ST | LOW, HIGH LOW ZoREMEIZV VR T, DCMIEEIZ

H B BB R — R0 Ed, High £
7203 Low IR EL T, BRI ET,
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=4k

47

=}

FIAIE

At BA

DSS_.MODE

Pl

NONE .|
SPREAD_2 |
SPREAD 4 |
SPREAD 6,
SPREAD 8

NONE

ey 7 OREREEIERERELET,

NONE : 7 74/ h, IEBURE N ES
NTCWERA, TIUHNL ARTIT AL
BT A A —T ZENTWET,

SPREAD_2 : Bl S0 7ay 7 E# +/-
50ps D wav 7 JE#AEERLET,

SPREAD 4 : Bl 7ay 7 E# +/-
100ps D7 vy 7 A EER L E9,

SPREAD 6 : Bl D7 a7 [EH +/-
150ps D7 ay 7 FH#AEER L ET,

SPREAD S : BllF S ruy 7 JEH# +/-
200ps D7 vy 7 EMEERLET,

SPREAD # OB 2 AL JLkiT R
MZBIENEd, 7=Ex X, SPREAD 2 &
HBETDHE, A 7ay 7 & +/- 50ps
D 2 DDy EE N BINSNET,
SPREAD 4 L$EET HE, SHIZ +/- 100ps
D 2 OOIay Y B EMSIVET,

DUTY_CYCLE_
CORRECTION

7= A

TRUE. FALSE

TRUE

PR—=RRL

FACTORY_JF

16 HE%

16’ h8080 ~
16’ hifff

16’ hc080

PAR—Fel

PHASE _SHIFT

i

—-255 ~ 255

ZD @M. CLKOUT_PHASE SHIFT J&
A FIXED F7-1% VARIABLE 2% ESN T
WO A DRERTEEYT, ar74¥=
L —3aCOD CLKIN &3 _TohD DCM
oy IO B By A% a—%
EFL.DCM Z7ay 7 1O fE S 7 L
F9, AXa—FIFMHECTIMER, 77
ANIFEL 7 RORTERIAINTNDED
2, 7ay I A OREERTEE CTREL
F9, BEBRICTFEREINDEIL AJ1vmayy
DE W I > TRV ET, TCLKIN 23
FINE_SHIFT_RANGE LV K& EEEREED
FPH TPV EF, FINE_SHIFT_ RANGE
IE, BIET A DT _XTDXy T ORRIRIE
ERLET,

STARTUP_WAIT

7 — A

FALSE, TRUE

FALSE

FPGA =17 4¥ a2l —3ia> DONE {8 &
% High (24 %D%, DCM & LOCKED {&
BT —hENDLETRHFONEINEE
ELET,

FALSE : &7+ /VME, DCM @
LOCKED & &R 7 % —1r&NnbD %
- Ficar 74X al —iar OR%IC
TH—rEhET,
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EI3F: FTHAY ILAVE & XILINXs

=4k 247 {

ot

FIAIE ERER

TRUE : DONE & %5 %B4# 9% DCM
@ LOCKED {5 &2 High {2725 % T
High (2720 FH A,

STARTUP_ WAIT O EIZ0 05T,
LOCKED 1§ 5% High (2720 $£9, FPGA
DAF—NT o7 L —lr o ALZEHE L,
P A7 DENZ LCK (2 2) $-A 71 %4
ANTHLERHVET, DONE A7/ F
7213 GWE A 7L B—ikRT9, EED
DCM &y 74 ¥ 2l —a 7554813,
9 _TCTPH DCM ey r/En5E T DONE
B 03 High 127220 Fd A,

VHDL 521 (/2 RAI T —23Y)

WD 2 DDIXBPFELZWGEE, 28— LTy T4 T4 E S ORNIHE AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- DCM_SP: Digital Clock Manager Circuit

Spartan-3A

-- Xilinx HDL Libraries Guide, version 12.3

DCM_SP_inst : DCM_SP
generic map (

CLKDV_DIVIDE => 2.0, -- 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
CLKFX_DIVIDE => 1, -- Can be any interger from 1 to 32
CLKFX_MULTIPLY => 4, -- Can be any integer from 1 to 32
CLKIN_DIVIDE_BY_2 => FALSE, -- TRUE/FALSE to enable CLKIN divide by two feature
CLKIN_PERIOD => 0.0, -- 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_ADJUST => "'SYSTEM_SYNCHRONOUS", -- "SOURCE_SYNCHRONOUS", "SYSTEM_SYNCHRONOUS" or

- an integer from 0 to 15
DLL_FREQUENCY_MODE => "'LOW", -- "HIGH" or "LOW" frequency mode for DLL
DUTY_CYCLE_CORRECTION => TRUE, -- Duty cycle correction, TRUE or FALSE
PHASE_SHIFT => 0, -- Amount of fixed phase shift from -255 to 255
STARTUP_WAIT => FALSE) -- Delay configuration DONE until DCM_SP LOCK, TRUE/FALSE
port map (

CLKO => CLKO, -- 0 degree DCM CLK ouptput

CLK180 => CLK180, -- 180 degree DCM CLK output
CLK270 => CLK270, -- 270 degree DCM CLK output

CLK2X => CLK2X, -- 2X DCM CLK output

CLK2X180 => CLK2X180, -- 2X, 180 degree DCM CLK out
CLK90 => CLK90, -- 90 degree DCM CLK output

CLKDV => CLKDV, -- Divided DCM CLK out (CLKDV_DIVIDE)
CLKFX => CLKFX, -- DCM CLK synthesis out (M/D)

CLKFX180 => CLKFX180, -- 180 degree CLK synthesis out
LOCKED => LOCKED, -- DCM LOCK status output

PSDONE => PSDONE, -- Dynamic phase adjust done output
STATUS => STATUS, -- 8-bit DCM status bits output

CLKFB => CLKFB, -- DCM clock feedback

CLKIN => CLKIN, -- Clock input (from IBUFG, BUFG or DCM)

PSCLK => PSCLK, -- Dynamic phase adjust clock input

PSEN => PSEN, -- Dynamic phase adjust enable input

PSINCDEC => PSINCDEC, -- Dynamic phase adjust increment/decrement

RST => RST -- DCM asynchronous reset input
)

Spartan—3A # & U Spartan-3A DSP 54751 4K (HDL F)
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& XILINXs EEEE

-- End of DCM_SP_inst instantiation

Verilog 521 ([ RAB L T—23Y)

// DCM_SP: Digital Clock Manager Circuit

//

Spartan-3A

// Xilinx HDL Libraries Guide, version 12.3

DCM_SP #(

.CLKDV_DIVIDE(2.0), // 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

.CLKFX_DIVIDE(1), // Can be any integer from 1 to 32

.CLKFX_MULTIPLY(4), // Can be any integer from 2 to 32
-.CLKIN_DIVIDE_BY_2("'"FALSE'"), // TRUE/FALSE to enable CLKIN divide by two feature
.CLKIN_PERIOD(0.0), // 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_ADJUST (*'SYSTEM_SYNCHRONOUS"), // SOURCE_SYNCHRONOUS, SYSTEM_SYNCHRONOUS or

// an integer from O to 15

.DLL_FREQUENCY_MODE(*'LOW™), // HIGH or LOW frequency mode for DLL
_DUTY_CYCLE_CORRECTION("'TRUE"), // Duty cycle correction, TRUE or FALSE
-PHASE_SHIFT(0), // Amount of fixed phase shift from -255 to 255
_.STARTUP_WAIT('FALSE"™)  // Delay configuration DONE until DCM LOCK, TRUE/FALSE

) DCM_SP_inst (

)

.CLKO(CLKO), // 0 degree DCM CLK output
.CLK180(CLK180), // 180 degree DCM CLK output
.CLK270(CLK270), // 270 degree DCM CLK output
-CLK2X(CLK2X), // 2X DCM CLK output
.CLK2X180(CLK2X180), // 2X, 180 degree DCM CLK out
-CLK90(CLK90), // 90 degree DCM CLK output
.CLKDV(CLKDV), // Divided DCM CLK out (CLKDV_DIVIDE)
-CLKFX(CLKFX), // DCM CLK synthesis out (M/D)
.CLKFX180(CLKFX180), // 180 degree CLK synthesis out
-LOCKED(LOCKED), // DCM LOCK status output
_PSDONE(PSDONE), // Dynamic phase adjust done output
_STATUS(STATUS), // 8-bit DCM status bits output
.CLKFB(CLKFB), // DCM clock feedback

_.CLKIN(CLKIN), // Clock input (from IBUFG, BUFG or DCM)
.PSCLK(PSCLK), // Dynamic phase adjust clock input

_PSEN(PSEN), // Dynamic phase adjust enable input
.PSINCDEC(PSINCDEC), // Dynamic phase adjust increment/decrement
_RST(RST) // DCM asynchronous reset input

// End of DCM_SP_inst instantiation

EER AR

Spartan-3 xRl — a3 FPGA &—H— AR

Spartan-3A FPGA 773U 7 —X Y —h
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EI3F: FTHAY ILAVE & XILINXs

DNA PORT
TJ1)2=5 47 : Device DNA Data Access Port
DNA_PORT
DIN pouT b——o
READ
SHIFT
CLK
B

DNA_PORT #fEHTAHLHHA DL TR LI RAZICT VEBATEET, 2OV T LY RAZZITF /X34 AD Device DNA
F— X R (BEHELRNID) NELIATNET, ZOarR—R Ml HT5E. DNA F—% Ev iy 7k 77k
TELHET TR MRE v M E®TZ0, DNA & —4%& 10— /L4 —/"— (I 7k TURM;ED DNA F—2DOKE) +52
ELTEET, ZOar R —RMIFEIZ FPGA By hAR — AD R EAae’—Bh Ik A Z DRI AT
SnFT, ELLEMET DI, ANBIOHIET X TTFAUICEERILET, Device DNA 7 —H 2T 72 AT 5
WX EJ . 77747 High ® READ 1§ 5% 1 7y A7V High IZLTY 7 LY AZ EHEARATL LENRHD F
T, VIR LURENFEIAENDE, T 7T 47 High @ SHIFT AJ13A 32— L2720, DOUT /1R — b7 —
AMEVIAEN, T —HFRREW 7T IRNET, BINOT —213H55E 1L, @Hl7eny v 7% DIN &~ — MG
BHE BT EVRDY TR LY RAZDE DB TEE Y, DNA F—F&2o— L4+ — —3 584513, DOUT R—h%
BH2 DIN AR —MMI#EEHE L, 57 BV DT 7 MEEDHZR TRILT —4 0™ 7 7 RESNAIOICLET, BINT —F 2%
TG A 1L, DIN AR — M2 BE 0 ICE @ T&Ed, B SIMDNA VALUE (347 a2 T, DNA 7—% v —/r
VAEI 2l — gy AIONIERETEET, T AN RTIE, Y32l —gr EF LD Device DNA 5 —4% Bk
X4 _TO0 TY,

R—bDEREA

R—b4£ 4T B A

CLK A 1 a7 N7

DIN AT 1 =Y — F—F AT

DOUT A 1 DNA 157 —%

READ AT 1 727747 High ®u—K DNA, 7277 47 Low D&t H
LA

SHIFT AT 1 77747 High D37~ £ 32—7 VA J

THAODANEE

AV AL =g HEAE

HE R ol

CORE Generator™ BL O 4 —FK A ]

~ZudDYR—h K]

ELKEEST 28502 ANBLOH 2T N TT AL £7,

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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& XILINXs FEIE: THAY ILAVE

AR R 1%

B BT & TIAILE E

SIM_DNA_VALUE 16 M4 57 h00000000 57”h00000000 HOEPLD T T TASNTWS T ID ix
0000000 ~ 0000000 FBELET,
Y@ Eilisiitininig

VHDL 883k (/2 RA O T—23Y)
WD 2 OO NDNIFELRWIEEIT, a— L T T4 T4 B S ORNZELOfF £,

Library UNISIM;
use UNISIM.vcomponents.all;

—-—- DNA_PORT: Access to the device-specific DNA value
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

DNA_PORT_inst : DNA_PORT
generic map (

SIM_DNA_VALUE => X""000000000000000"") -- Specifies the Pre-programmed factory ID value
port map (
DOUT => DOUT, -- 1-bit DNA output data

1-bit
CLK => CLK, -- 1-bit clock input

DIN => DIN, -- 1-bit user data input pin

READ => READ, -- 1-bit input, active high load DNA, active low read
SHIFT => SHIFT -- 1-bit input, active high shift enable

);
-- End of DNA_PORT_inst instantiation

Verilog i1t ([ RE2 T —23Y)

// DNA_PORT: Access to the device-specific DNA value
// Spartan-3A, Virtex-6, Spartan-6
// Xilinx HDL Libraries Guide, version 12.3

DNA_PORT #(
-SIM_DNA_VALUE(57~h000000000000000) // Specifies the unique DNA value
//  for simulation test
) DNA_PORT_inst (

.DOUT(DOUT), // 1-bit DNA output data

.CLK(CLK), // 1-bit clock input

_DIN(DIN), // 1-bit user data input pin

-.READ(READ), // 1-bit input, active high load DNA, active low read
_SHIFT(SHIFT) // 1-bit input, active high shift enable

)
// End of DNA_PORT_inst instantiation

s HIEHR

Spartan—3A FPGA 773 & —& 3 —L

Spartan-3A & U Spartan—3A DSP 5475 (K (HDL )
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EI3F: FTHAY ILAVE & XILINXe

DSP48A

Z1JSF 47 : Multi-Functional, Cascadable, 48—bit Output, Arithmetic Block

DSP48A | pa7-0)

CARRYIN |

CLK |
OPMODE(7:0)

[

RSTA |

RSTB | | CARRYOUT

RSTM |

RSTP |

RSTC |

RSTD |

RSTCARRYIN |

RSTOPMODE |

CEA |

ces | LhcouT(#7:0)

CEM |

GEP |

CEC |

CED |

CECARRYIN |

CEOPMODE
PCIN(47:0)

BCOUT(17:0)

X10519

M=

DSP48A 1X, ZKHKIENEWZHEDO/N—R 1P 7y 7T, <D DSP 7 /LT YR LT ROV /N C i 8 7 16 5 LB
ZER CEET, 207 ay s Tid, ar 74X ab—a mfER 18 B b AR, 18 X 18 4 5 & R H 25,
48 B hOIME/ T 2 L —ADBNBIZAHTENTWET, 207 avZiiE, ar 74X alb —a ajR A7 T4
VLU RERNEEE EHTCWATED BIENAL AT E N —R A7 2EE I/ ay 7 2 FEB T&E 4, OpMode
VTR, Tavl#iEE 1 vayl ATV IPBERTATNVICETR TE, T AT EENIEBEOERE 777 ar
W21 o7 a7 TEET, BT, O MSPI 7 ay s A —REGEL T RAMOREBIOINE 772
varEERTEET,

R—rDERHA

—k£ AmE = B EE
F— 2 R—F
A AA 18 OPMODEI[1:0] DEICHEVVRE #8713 B IR E I %SNS
I8 vk T—%AJ

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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& XILINXs

R—k4 A [ B 1 ae

B AT 18 OPMODE[3:0] DEIZfE W R FL 25 . ATE N 25, F72 135 BN
BIZEBND ISE YN F—H AN

C AT 48 B EINBE R ~D 48 By b AT

D A 18 AT E IR ZE~D 18 B YA S

CARRYIN AT 1 BB ER A~ DI F ¥ ) — A7, B0 DSPASA 7y 7 D
CARRYOUT B NZD BBk LET,

P H 7 48 TIA~Y TSI

CARRYOUT i 1 BB IR E g O v U —H J1E 5 . B> DSP48A 7 my o !
CARRYIN B 2D B LET,

il 481 A 77
CLK AS 1 DSP48A 7wty
OPMODE AT) 8 DSPABA O HALFR & R 4R HHIH A )

OPMODE[1:0]

BEIMBA G ~D X AN DY —ZAZRELET,

0: T R_RTErEMELET HEMBERE T  AT—T L
IZLET),

1: POUT HAEEEHBAHLET,
2 WEESN/ZD.BLA ANEBEHEHALET,
3 BEMOBELAFEHLES,

OPMODE[3:2]

BEINBHEZ DY ANOY —AEHEELET,

0: TARTErZEELET BREBENRFGRE T A AT —T VI
L. REBORIEL POUT I ET),

1: PCIN Z#EHALET,
2: POUT R—h (THFablL—&) BEHLET,
3: CAR—IEMBEAHLET,

OPMODE[4]

AIEIRE S AT 5I0IcfRELE T,
0: |ESOFTT B BLOD A—NHTE N E IR AN
FIEEEERALET,

1: BIEMBEREAARALT, A= B OTF — X2 HERK
FTIEVET,

OPMODE[5]

Fy— ANDOEEHBEMRELIICEYET, Z4id CARRYINSEL =
OPMODES @& X|ZDHEAINET,

OPMODE[6]

BB IR 2 DS N 2R 72 DN SRR DO E B ELE T,
0: MAEEFETLET,
1: EEETLET,

OPMODE[7]

B E IR DINE LR R O AGRIRONEIRELET,
0: MAZEITLET,
1 BREZETLET,

Spartan-3A £ & U Spartan-3A DSP 547 5!) 74K (HDL F)
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&

HaE

Vevh/Z7avy fFx2—T7 1V AH

RSTA

AT

AR—hk LA (AOREG = 1 £721% AIREG = 1) @727 47 High
DUty C, FEHLRWESILGREMELZ 0 IcLET, ZoUEvh
L. RSTTYPE J& DI HE W R E/- 13 FE R Icar 7 ¥ 2L —
TarTEET,

RSTB

AT

B AR—h L' A% (BOREG=1 ¥7-1% BIREG=1) ®7 277+~ High DY
b T, HHALAWESITGHEMEE 0 ICLET, oVt hE,
RSTTYPE B DOV R E- 13 FERI BN a7 4F 2L — gy
TEFET,

RSTC

A

CR—hF LR (CREG=1) DT 7T 47 High Uty T, #HL%
WS ITEREEL 0 I2LE T, ZDUEyMI, RSTTYPE BHEOfEIC
PEWNRE E IR BIcay 7 42— gy TEXET,

RSTD

AT

D A —h LY R4 (DREG=1) DT 7747 High DV b T, EHLA
WA EMEZ 0 ICLE T, 20Uy I, RSTTYPE BIEOMEIC
TEWRIBAFEAITIERIMIca 74K 2 —arTEET,

RSTM

AT

FHOL YA (MREG=1) D7 27T 47 High DUty T, #FEHLRN
LA EEEY 0 1IcLET, 2oV MI, RSTTYPE J&MEOMMIZHE
WRIBIEFIZFERIBIC o 74 F a2l —a L TEET,

RSTP

A

P HjL A% (PREG=1) ®T 77«7 High DUEvh T, HHLZWN
BAITRmEEL 0 IcLET, ZoVEyME, RSTTYPE &M OEIZHE
WRIMIEFITIERMIIcary 742 —arTxFET,

RSTCARRYIN

AT

Fy— AFL YA (CARRYINREG =1) 7277 4~ High DUtk
T, FEALRWESITGHIEEL 0 1ICULEY, ZoUkyME, RSTTYPE
BIEDEIZIE W R EI T IR 74 F 2l —a TEET,

RSTOPMODE

A

OPMODE L 2% (OPMODEREG=1) ®7 275 17 High DVt v T,
FEHLRWS AT EMEL 0 IcLET, 2DV, RSTTYPE &
PEDEIZHEW R F- TR 7 Falb—rarTEEd,

CEA

A

A R—F LU AH (AOREG=1 F£721% AIREG=1) 7 277~ High ®Z
nyy AF—7 VT, HHLRWEESE AOREG=1 £7-21% AIREG=1
DA ITFHEEZ 112, AOREG=0 £7-1% AIREG=0 DA 13
FUEZL 0 lICLET,

CEB

A

B R—h L¥2#% (BOREG=1 %7-i% BIREG=1) ®7 77 17 High D~
2y A3—7/VC, LW EE BOREG=1 £7-1X BIREG=1 ®
BAITRTEEA 112, BOREG=0 %7213 BIREG=0 DA 1L inHE
Z0lCLET,

CEC

AT

C R—h LI A% (CREG=1) DT 7747 High ®Z/vavyy A x—T )b
T, AL WEA S CREG=1 OBAIEH M 1 12, CREG=0
DOLAITFHEMEE 0 ICLET,

CED

A

D R—h LA (DREG=1) 7 27T 47 High Dr/ry 7 f3x—7 )b
T, ALV AL DREG=1 O & 13 E% 1 12, DREG=0
DOEGAITFREMEZ 0 lICLET,

CEM

A

FHL IV AHX (MREG=1) T 7747 High ®D/uavr A F—7 /LT,
FERLZRWEGE E MREG=1 DA I3 ELUES 1 12, MREG=0 OH&
IR A 0 ICLET,

CEP

AT

H IR —k LI AH (PREG=1) DT 7747 High DZ/avyy £ x—7
VT, ALV AL PREGSL O% 4 135w FEEZ 1 12, PREG=0
O EILwmEMEL 0 ICLET,

CECARRYIN

AT

Fy— AN RZ (CARRYINREG=1) O7T 7747 High ®ray 7
AF—T LT, FHLRWEA L CARRYINREG=1 DA inH %
1 12, CARRYINREG=0 O A 1 Tin B fEL 0 ICLET,
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R—r4 AME = B BE
CEOPMODE AN 1 OPMODE A /JL¥ 2% (OPMODEREG=1) 7w/ A 3—7 )L
T, HALRWEEE OPMODEREG=1 D& 1EmEEA 112,
OPMODEREG=0 O35 & 1Xim¥ifEz 0 IZLET,
HAT—R R—h
PCIN ANTi 48 RN—KP OIAr—KAJJT, DA —FEEHEINTWD B
DSP48A @ PCOUT |28t LE7, LW SEIE, A—h&T
_RC¥rlcLET,
PCOUT H 48 R—=hP OHAr —RKH ST, AR —REFSHTWDE FALOD
DSP48A @ PCIN 2L E9, HHLRWGAIIRBERICLET,
BCOUT H 18 A=k B OHART—RH 1T, BAT —NEERINTND FALO
DSP48A @ B AR —MI#ERILET, FEHL2WGAITRERICLET,
THAUDANFE
AVAB Y =g il
HEm HELE
CORE Generator™ 8L N7 4P —K Nl
~ZudDYR—h K]
AR E M
B BT & TIAILE 5 BA
AOREG I 0.1 0 1 BB D A ANTL P REZEAFHIT B
EHRELET,
A1REG PR 0.1 1 2EHD A ANV AXEFHT A
ERELET,
BOREG b 0.1 0 1 B2 B D B ANV REZZfFT B
PHRELET,
B1REG Ped e 0.1 1 2BHDB ANV AZEFITHH
ERRELET,
CARRYINREG e 0.1 1 CARRYIN AL PR B &A1 B
ZHEE L E9, CARRYINSEL J& M)
CARRYIN [Z5% E X411 CHY CARRYIN
MERSHTWALEORERALET,
CARRYINSEL sl CARRYIN, CARRYIN BRIEMBEZOF ¥ — AJE B %5
OPMODE5 @ DSP48A @ CARRYOUT B/ 25k
S TWA CARRYIN B U b7,
OPMODE[5] A% FHL T FPGA 726
EEEHE 20 ELET,
CREG Liis 0.1 1 C ANV AR BT B EREL
9,
DREG R 0.1 1 D ANV AZEAF T DI EREL
*7,
MREG HH 0.1 1 FEBDOBEIIVL D AR AT Bt
FLET, /X —T N =1/FAAT—
)L =0
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B BT & T4 sRER

OPMODEREG LS 0.1 1 OPMODE A JJIZV P AR E T B0 %
BELET,

PREG B 0.1 1 C AV PRI BT D0 EFREL
iﬁ_‘o

RSTTYPE =7l ASYNC, SYNC SYNC Uy b _RCEFEBY By Mo 30 9E
VY MZT D0 ELE T, #12
VIO ELEIR O EMED S, IE
FEIHIY & RS T TRV R 12 SYNC
IR ELTIEEN,

VHDL gBik (A REVL T —23Y)

WD 2 DOXNFELRWG G, a8 =L T2 T T H 5 ORIV T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-— DSP48A: DSP Function Block
-— Spartan-3A DSP
-— Xilinx HDL Libraries Guide, version 12.3

DSP48A_inst : DSP48A
generic map (
AOREG => 1
A1REG => 1
BOREG => 1
B1REG => 1

CARRYINREG => 1,

CARRYINSEL => "CARRYIN",

CREG => 1,
DREG => 1,
MREG => 1,
OPMODEREG => 1,
PREG => 1,

-- Enable=1/disable=0 first stage A input pipeline register
-- Enable=1/disable=0 second stage A input pipeline register
-- Enable=1/disable=0 first stage B input pipeline register
-- Enable=1/disable=0 second stage B input pipeline register
-- Enable=1/disable=0 CARRYIN input pipeline register

-- Specify carry-in source, "CARRYIN" or "OPMODE5"

-- Enable=1/disable=0 C input pipeline register

-- Enable=1/disable=0 D pre-adder input pipeline register

-- Enable=1/disable=0 M pipeline register

-- Enable=1/disable=0 OPMODE input pipeline register

-- Enable=1/disable=0 P output pipeline register

RSTTYPE => "SYNC'™) -- Specify reset type, "SYNC" or "ASYNC"

port map (

BCOUT => BCOUT, -- 18-bit B port cascade output
CARRYOUT => CARRYOUT, -- 1-bit carry output

P =P, -- 48-bit output

PCOUT => PCOUT, -- 48-bit cascade output

A => A, -- 18-bit A data input

B => B, -- 18-bit B data input (can be connected to fabric or BCOUT of adjacent DSP48A)
Cc=2¢C, -- 48-bit C data input

CARRYIN => CARRYIN, -- 1-bit carry input signal

CEA => CEA, -- 1-bit active high clock enable input for A input registers

CEB => CEB, -- 1-bit active high clock enable input for B input registers

CEC => CEC, -- 1-bit active high clock enable input for C input registers
CECARRYIN => CECARRYIN, -- 1-bit active high clock enable input for CARRYIN registers
CED => CED, -- 1-bit active high clock enable input for D input registers

CEM => CEM, -- 1-bit active high clock enable input for multiplier registers
CEOPMODE => CEOPMODE, -- 1-bit active high clock enable input for OPMODE registers
CEP => CEP, -- 1-bit active high clock enable input for P output registers

CLK => CLK, -- Clock input

D => D, -- 18-bit B pre-adder data input

OPMODE => OPMODE, -- 8-bit operation mode input

PCIN => PCIN, -- 48-bit P cascade input

RSTA => RSTA, -
RSTB => RSTB, -
RSTC => RSTC,

RSTCARRYIN

=> RSTCAR
RSTD => RSTD,
RSTM => RSTM,

1-bit reset input for A input pipeline registers

1-bit reset input for B input pipeline registers

1-bit reset input for C input pipeline registers
RYIN, -- 1-bit reset input for CARRYIN input pipeline registers

-- 1-bit reset input for D input pipeline registers
-- 1-bit reset input for M pipeline registers

RSTOPMODE => RSTOPMODE, -- 1-bit reset input for OPMODE input pipeline registers

RSTP => RSTP

-- 1-bit reset input for P pipeline registers
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)s

-- End of DSP48A_inst instantiation

Verilog 881k (A2 RAT T —3Y)

// DSP48A: DSP Function Block

//

Spartan-3A DSP

// Xilinx HDL Libraries Guide, version 12.3

DSP48A #(

_AOREG(0), // Enable=1/disable=0 first stage A input pipeline register
-A1REG(1), // Enable=1/disable=0 second stage A input pipeline register
.BOREG(0), // Enable=1/disable=0 first stage B input pipeline register
_B1REG(1), // Enable=1/disable=0 second stage B input pipeline register
_.CARRYINREG(1), // Enable=1/disable=0 CARRYIN input pipeline register
-.CARRYINSEL("'CARRYIN"), // Specify carry-in source, "CARRYIN" or "OPMODE5"
.CREG(1), // Enable=1/disable=0 C input pipeline register

_.DREG(1), // Enable=1/disable=0 D pre-adder input pipeline register
_.MREG(1), // Enable=1/disable=0 M pipeline register

_.OPMODEREG(1), // Enable=1/disable=0 OPMODE input pipeline register
_.PREG(1), // Enable=1/disable=0 P output pipeline register
_RSTTYPE(*'SYNC'™) // Specify reset type, "SYNC" or "ASYNC"

) DSP48A_inst (

)

.BCOUT(BCOUT), // 18-bit B port cascade output

-CARRYOUT(CARRYOUT), // 1-bit carry output

.P(P), // 48-bit output

.PCOUT(PCOUT), // 48-bit cascade output

_A(A), // 18-bit A data input

-B(B), /7 18-bit B data input (can be connected to fabric or BCOUT of adjacent DSP48A)
.C(C), // 48-bit C data input

_.CARRYIN(CARRYIN), // 1-bit carry input signal

.CEA(CEA), // 1-bit active high clock enable input for A input registers
.CEB(CEB), // 1-bit active high clock enable input for B input registers
.CEC(CEC), // 1-bit active high clock enable input for C input registers
.CECARRYIN(CECARRYIN), // 1-bit active high clock enable input for CARRYIN registers
.CED(CED), // 1-bit active high clock enable input for D input registers
.CEM(CEM), // 1-bit active high clock enable input for multiplier registers
.CEOPMODE(CEOPMODE), // 1-bit active high clock enable input for OPMODE registers
_.CEP(CEP), // 1-bit active high clock enable input for P output registers
_.CLK(CLK), 7/ Clock input

.D(D), // 18-bit B pre-adder data input

_.OPMODE(OPMODE), // 8-bit operation mode input

_.PCIN(PCIN), // 48-bit P cascade input

_RSTA(RSTA), // 1-bit reset input for A input pipeline registers

-RSTB(RSTB), // 1-bit reset input for B input pipeline registers

-RSTC(RSTC), // 1-bit reset input for C input pipeline registers
-RSTCARRYIN(RSTCARRYIN), // 1-bit reset input for CARRYIN input pipeline registers
_.RSTD(RSTD), // 1-bit reset input for D input pipeline registers

_.RSTM(RSTM), // 1-bit reset input for M pipeline registers

_RSTOPMODE(RSTOPMODE), // 1-bit reset input for OPMODE input pipeline registers
_.RSTP(RSTP) // 1-bit reset input for P output pipeline registers

// End of DSP48A_inst instantiation

s HIEHR

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

Spartan—3A FPGA 773 & —H& 3 —h
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& XILINXs

FDCE

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

2 o

¢ |

CLR o

BME

CDOTFHAL TV AVNE, Zuvl A3 =T IVEIRMIVT RNHHE—~D D AT 7T 7y T4, savs A
F—7 )V (CE) /8 High, FERIZVU7T (CLR) 2% Low DGE . 7w (C) W Low M5 High IZ8IV DL LT —H
AS (D) DENRF—2H 5 (Q 125N FET . CLR 28 High 127228 1D+ XToOAFITEHRS N, B Q) @
flE2S Low 12Uy &N ET, CE 2% Low DA, 7y /&I EHEINET,

BHEMGETLE. 207y 7ay M IXIERBNCZY T E, 328 Low 12720 F 3, FPGA Tl 77—/ L vk
/VEY (GSR) 7 77472 5E, BIFEHARORELZY 2L —2 30 TEET, GSROTFT 7NV NITI7T47
High T 23, STARTUP_architecture 3> iRV GSR AT DHNIA L R—REBINTHET 7T 47 Low IZTEET,

mER

AN H A
CLR CE D C Q

1 X X X 0]

0 0 X X Bkl
0 1 D 1 D
FHAUDANT &

AVAR S m— gy ]

e e

CORE Generator™ BL U7 4% —K NGl

~7udHFR—h KA

FERAIELE S

B BT E T4 sRER

INIT 2 #% 0, 0 DL T F Ll — T BO Q A DIIEEEE,
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

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

-— Spartan-3A

-- Xilinx HDL Libraries Guide, version 12.3

FDCE_inst : FDCE
generic map (

INIT => ”0”) -- Initial value of register (C0” or ’17)
port map (

Q =>Q, -- Data output

c=2¢C, -- Clock input

CE => CE, -- Clock enable input

CLR => CLR, -- Asynchronous clear input

D=>D -- Data input

)s

-- End of FDCE_inst instantiation
Verilog 881k (A2 RAT T —3Y)

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

// Spartan-3

// Xilinx HDL Libraries Guide, version 12.3

FDCE #(

-INIT(1”b0) 7/ Initial value of register (1’b0 or 1’bl)
) FDCE_inst (

-QQ), // Data output

.C(O®, // Clock input

.CE(CE), // Clock enable input

.CLR(CLR), /7 Asynchronous clear input

.D(D) // Data input
):

// End of FDCE_inst instantiation

s IR

Spartan-3 ¥ = Rl — 32 FPGA &t—H— HAK

Spartan-3A FPGA 773V 5 — &/ —h
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FDCE_1
71)2=5 417 : D Flip-Flop with Negative-Edge Clock, Clock Enable, and Asynchronous Clear

FDCE_1

o
Qo |" |°

CLR

Xa727

ME

ZOTHAy L AUNE, T—4% (D), 7uvr A x—7 )V (CE), JERZVT (CLR) DX ANET —2 171 (Q) OH
LHE—D D HAT 7Yy 7 T7uy 7T, FEFEM CLR 25 High 127258 13O T X TO ANTEHES, Q R
Low {2720 FE 9, CLR 2 Low, CE 2% High ®34& ., 7ma> 7 (C) 23 High 76 Low (ZE10EEHHEXIZ D AJIOENT
Vy7F7ay X lia—RENFET, CE 2 Low DS, 70y 7 BERITERINET,

BNEMGETL2E. 207y 7y X IXIERBNCZY T E, H 328 Low (2720 F 3, FPGA Tk, 77—/ L vk
/YN (GSR) &7 774712458, BIRFEAREORELZY 2 —2arTEET, GSROT 74 A NITIT 47
High T3 23, STARTUP_architecture >RV D GSR A JJDOHNIA L N —FEBINTHET 7T 47 Low IZTEET,

mIER

CLR CE D C Q

1 X X X 0

0 0 X X il
0 1 D l D
FHELLDANF &

AARBR S E—a wJ

i HESE

CORE Generator™ B X O\ 4 —FK A ]

~7udHR—h R Ay

ERATEGEM

B BT e TIA4IE S ER

INT 2 M 0.1 0 LT 4Fal—ar ko Q MO DOIIEEIEE,
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FDCE_1: Single Data Rate D Flip-Flop with Asynchronous Clear and
- Clock Enable (negedge clk).

-— Spartan-3A DSP

-- Xilinx HDL Libraries Guide, version 12.3

FDCE_1_inst : FDCE_1
generic map (
INIT => ”0”) -- Initial value of register (C0” or ’17)
port map (
Q =>Q, -- Data output
c=2¢C, -- Clock input
CE => CE, -- Clock enable input
CLR => CLR, -- Asynchronous clear input
D=>D -- Data input
):

-- End of FDCE_1_inst instantiation
Verilog 881k (A2 RAT T —3Y)

// FDCE_1: Single Data Rate D Flip-Flop with Asynchronous Clear and
// Clock Enable (negedge clock).

// Spartan-3A DSP

// Xilinx HDL Libraries Guide, version 12.3

FDCE_1 #(

-INIT(1”b0) 7/ Initial value of register (1’b0 or 1’bl)
) FDCE_1_inst (

-QQ), // Data output

.C(O®, // Clock input

.CE(CE), // Clock enable input

.CLR(CLR), /7 Asynchronous clear input

.D(D) // Data input
):

// End of FDCE_1_inst instantiation

s IR

Spartan-3 ¥ = Rl — 32 FPGA &t—H— HAK

Spartan-3A FPGA 773V 5 — &/ —h
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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 =4 D), 78v7 A F—=7/v (CE), FEFM 7Vt vh (PRE), JEFBIZVT (CLR) DA
NET =2 (Q BHHE—D D A7 7Yy 7 7uy 7T, FHFEW PRE 23 High (27258 Q 7175 High 12ty
r&#U, CLR 28 High | &5kﬁﬁﬁsz,Hawémif«LRAimnmEﬂﬁiD%ﬁ%éné)Pmnleﬁ
Low T CE 73 High ®#& . 71y 7 (C) 78 Low 75 High IV EDLALXIC D ASIOEN 7V 7 7oy 7 icn—RE
h&?}CEﬁmew%éﬂm/%%@iﬁﬁéﬂJ4w®ﬁﬁ%ﬁ%h&ﬁgFMPEﬁ%%\274xithB
LIOARZLLTAY T YAV NENET,

FPGA TIFER S ASNL L, INIT AL THRELIZMPEICR ESNET, GSR(Zu— UL £ul/ Uty

N 27 —hr925& INIT THELHIMEIZIER ClREShET,

AE ROy MBI Y bOME AR YR =S TOET R, ZHHOf 3@
A

Eﬁ’ﬁ:fﬁfﬁ?é&ﬁ%‘/?ODFEJ%E?b‘*ﬁu”j?aJ:Uﬁ?UﬁHL KL Fen Yy DAL
73V b L7255 A I N THE BB RELKRDIENHVET,

i

ﬂ]ﬁ

HREOLEEA, IR
A KITL, Ry hE

IR
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—b D &R A

—h4 AR B T hE
Q o 1 T =X
C Ah 1 say 7 N7
CE AS 1 sayy AX—"7 v A7
CLR AF 1 FERBIZVT AT
D AT 1 T —H AT
PRE AT 1 FEFRBEYRAT
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THAVDANFE

AVABE v —g -
HE R Hedt

CORE Generator™ }3 L OV 44 —FK NGl

~7adYR—k )

A B R

el 547 fig FIHIE EY::

T O XA A AR E

VHDL i2if ([ RE T —23Y)

WD 2 SOXNEELENEASIT., 2 — L Ty T T4 B S ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

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

-- Clock Enable (posedge clk).

-— Spartan-3A

-— Xilinx HDL Libraries Guide, version 12.3

FDCPE_inst : FDCPE

generic map (

INIT => °07) --

port map (
Q =>Q,
c=2¢,
CE => CE,
CLR => CLR,
D =D,
PRE => PRE
);

-- End of FDCPE_inst instantiation

-- Data output

-- Clock input

-- Clock enable input

-- Asynchronous clear input
-- Data input

-- Asynchronous set input

Initial value of register (0” or ’17)

Verilog i1t (A2 RE2 T —23Y)

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

// Clock Enable (posedge clk).

// Spartan-3

// Xilinx HDL Libraries Guide, version 12.3

FDCPE #(

_INIT(1”b0) /7 Initial value of register (1°b0 or 1°bl)

) FDCPE_inst (
-Q(Q),
-C(©),
.CE(CE),
.CLR(CLR),
-b(D),
-PRE(PRE)

);

// End of FDCPE_inst instantiation

// Data output

// Clock input

// Clock enable input

// Asynchronous clear input
// Data input

// Asynchronous set input
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& XILINXs

FDCPE_1

Z1JS5 47 : D Flip—Flop with Negative—Edge Clock, Clock Enable, and Asynchronous Preset
and Clear

PRE

FDCPE_1

Q
m
o

X8360

M=

FDCPE_L X, 7—% (D), 7uv7 A *—7 )L (CE), JEFM7VE >k (PRE), FEFRM VT (CLR) D& A1 &7 —HH
71 (Q) &L H—0 D 7Vy 77y 7 T3, JERM PRE 2% High (12725&, Q 117128 High (Z®yhaivEd, CLR 28
High (Z725& . H 71723 Low 12Uy &L E T, PRE & CLR 23 Low C CE 23 High ¥4, Z7a>27 (C) A High 75 Low
WD XD ANDENR 7y 7 7ay 7 iza—REnET, CE N Low DA, 7ay /@I EHI N ET,

BHEMGETL2E. 207y 7y FIXIERENCZY T &4, H7128 Low (2720 FE 3, FPGA Tl Z7u—/ L vk
/VEYR(GSR) 77747123 Dl BFRHEAREORREEZ LI —2aryTEET, GSROT 7HNNITIT47
High T3 3. STARTUP_ architecture > iRV GSR AT DHINIA L N —R & BINTHET 7T 47 Low IZTEET,

A EE &

AH 7
CLR PRE CE D C Q
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THAVDANFE

AVAR Y =gy o
e .
CORE Generator™ B LU 4 —R A
~7adYR—k )

fE AR RES IR 1%

B RA4T & T4k B
INIT 2 W%k 0.1 0 AT 4F a2l —arBIBLTU GSR ANRED Q HY
DO HE AR E

VHDL 821 (/> RAVT T—23Y)
WD 2 SOXNEELENEASIT., 2 — L Ty T T4 B S ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FDCPE_1: Single Data Rate D Flip-Flop with Asynchronous Clear, Set and
-- Clock Enable (negedge clock).

-— Spartan-3A DSP

-- Xilinx HDL Libraries Guide, version 12.3

FDCPE_1_inst : FDCPE_1
generic map (

INIT => ”0”) -- Initial value of register (0” or ’17)
port map (

Q => Q, -- Data output

c =20, -- Clock input

CE => CE, -- Clock enable input

CLR => CLR, -- Asynchronous clear input

D => D, -- Data input

PRE => PRE -- Asynchronous set input

);

-- End of FDCPE_1_inst instantiation
Verilog 883k (A2 RAL T—3Y)

// FDCPE_1: Single Data Rate D Flip-Flop with Asynchronous Clear, Set and
// Clock Enable (negedge clock).

// Spartan-3A DSP

// Xilinx HDL Libraries Guide, version 12.3

FDCPE_1 #(

_INIT(17b0) /7 Initial value of register (1°b0 or 17°bl)
) FDCPE_1_inst (

-QQ), // Data output

.C(O®, // Clock input

.CE(CE), // Clock enable input

.CLR(CLR), // Asynchronous clear input

.D(D), // Data input

-PRE(PRE) // Asynchronous set input

)
// End of FDCPE_1_inst instantiation
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EI3F: FTHAY ILAVE & XILINXs

FDRSE
71)=5 47 : D Flip-Flop with Synchronous Reset and Set and Clock Enable

S

FDRSE

X3732

ME

FDRSE 1%, [A#V >k (R). [E#AEY R (S), 7avs A 3x—7 )L (CE) DEHE AT —2H 1 (Q B3HHHE—~D D #A4
7 7V 7uy 7Ty, F#UEYRAT] (R) 23 High 1272568 10O AN IR S, Z7av 7 (C) 23 Low 7>5 High
W0 ALXIZH ) (Q) 28 Low 12V By hENFET Uy b3y OB ERENS), YA T (S) 28 High, R 2%
Low D6, 7w (C) M Low 76 High IZHIV DA EXICT7 )y 7 7y 7 3y hEi, 7128 High 12720 F7,
R &S 23 Low. CE 7% High @4 . 72> 273 Low 735 High 12810 ALXIC D A OENR 7Yy 7y 7 Icm—
FEhET,

BIRDBEAINDE, INIT BHEAZFE AL TR ELZYHEICERESNET, GSR T ue— L Eyh/Ukyh) 27—
N 2E INIT THE LM HMEICFEFR TR ESILET,

i I &R

A7 H

R S CE D c Q

1 X X 1 0

0 1 X X 1 1

’ 0 0 X X gEfb 2L
0 0 1 1 1 1

0 0 1 0 1 0
THAODANEE

AAB T —ay B

Hewm i

CORE Generator™ L w4 —F R

~7rdOHR—h NG

FEARRELTREM

ek /4T & TI4IE &% B8R

INTE 2 % 0.1 0 2L T ¥ al—a BB LGSR ASHED Q 1

T OY B AR E

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
58 http://japan.xilinx.com UG613 (v12.3) 2010 £ 9 A 21 H




& XILINXs %

VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- FDRSE: Single Data Rate D Flip-Flop with Synchronous Clear, Set and
- Clock Enable (posedge clk).

-— Spartan-3A

-- Xilinx HDL Libraries Guide, version 12.3

FDRSE_inst : FDRSE
generic map (

INIT => ”0”) -- Initial value of register (C0” or ’17)
port map (

Q =>Q, -- Data output

c=2¢C, -- Clock input

CE => CE, -- Clock enable input

D => D, -- Data input

R => R, -- Synchronous reset input

S =>S§ -- Synchronous set input

);

-- End of FDRSE_inst instantiation
Verilog f2i ({2 RAVL T—23Y)

// FDRSE: Single Data Rate D Flip-Flop with Synchronous Clear, Set and
// Clock Enable (posedge clk).

// Spartan-3

// Xilinx HDL Libraries Guide, version 12.3

FDRSE #(

-INIT(1”b0) /7 Initial value of register (1°b0 or 17°bl)
) FDRSE_inst (

Q(Q, // Data output

.C(O), // Clock input

.CE(CE), // Clock enable input

.D(D), // Data input

-R(R), // Synchronous reset input

-S(S) // Synchronous set input
):

// End of FDRSE_inst instantiation

EF
Spartan-3 ¥ = %L —5. FPGA .—H%— H AR
Spartan-3A FPGA 773V 5 — & —h
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EI3F: FTHAY ILAVE & XILINXs

FDRSE_1

Z1)S5 47 : D Flip—Flop with Negative—Clock Edge, Synchronous Reset and Set, and Clock
Enable

b | FDRSE_1
CE Q
<op

R X8366

FDRSE_1 1%, BE#VE>k R), E#EH(S), 70y £ 3—T NV (CE) DE AN LT —2H 711 (Q) WHDHE—~D D XA
7 7wy T, F#VEYR AT (R) A3 High 127258  1E0D AJNTER SN, Z7av 7 (C) A3 High 2°5 Low
WL EXIZ, 1) (Q) 23 Low [ZU By hESiIvET Uy By OB ESESILD), S 23 High, R 23 Low D54
7y (C) 7 High 735 Low [ZHIW b A LEIZT7 )y T 7y RNy hE, /128 High 12720 F4, R &S 2 Low
T CE 2% High @354, Z7av 7 High 7»5 Low IZEIV DA LEXIZ D ATNOENR Ty 7 7uayFica— RS ET,

BHZMAET DL, 207y 77y FIIEFEBNCII TS, 08 Low 12720 FF, FPGA Tlid, Zm—s3L £y b
/Uty (GSR) BT 77471295, BIRBEARFOIREEZ S I2L—2aTEET, GSROT 7 NVNMIT 7T 47
High T3 3. STARTUP_architecture 3> iR GSR AT DHINIA L N —R&iBINTHET 7T 47 Low ICTEET,

miE R

AR H A

R S CE D C Q

1 X X X ! 0

0 1 X X ! 1

0 0 0 X X e
0 0 1 D ! D
THAVDARNEE

AVAR =y Gl

CORE Generator™ BX Uy 4% —K NG

~7udHR—h K]

FEHAREGRE
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& XILINXs

VHDL 2t (A REV T—2 )
WD 2 OOXLNBFELBRWE AT, at—L T TATAEED

Library UNISIM;
use UNISIM.vcomponents.all;

-- FDRSE_1: Single Data Rate D Flip-Flop with Synchronous Clear,
Clock Enable (negedge clock).

-— Spartan-3A DSP

-- Xilinx HDL Libraries Guide, version 12.3

FDRSE_1_inst : FDRSE_1
generic map (

INIT => ”0”) -- Initial value of register (C0” or ’17)
port map (

Q =>Q, -- Data output

c=2¢C, -- Clock input

CE => CE, -- Clock enable input

D => D, -- Data input

R => R, -- Synchronous reset input

S =>S§ -- Synchronous set input

);

-- End of FDRSE_1_inst instantiation

Verilog B2k (A2 RA T —3Y)

// FDRSE_1: Single Data Rate D Flip-Flop with Synchronous Clear,

// Clock Enable (negedge clock).
// Spartan-3A DSP
// Xilinx HDL Libraries Guide, version 12.3

FDRSE_1 #(
-INIT(1”b0) /7 Initial value of register (1°b0 or 17°bl)
) FDRSE_1_inst (

Q(Q, // Data output

.C(O), // Clock input

.CE(CE), // Clock enable input
.D(D), // Data input

-R(R), // Synchronous reset input
.S(S) // Synchronous set input

s
// End of FDRSE_1_inst instantiation

s HIEHR

Spartan-3 Y= Rl — 3 FPGA & —H— HAK

Spartan—3A FPGA 773U 7 —4% 3 —|

AT AT £

Set and

Set and
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& XILINXs

FTIE: THAY ILAVE
IBUF
1) 2547 : Input Buffer

IBUF

o

X9442

M=E

ZOTHAL T AUNT, I EALO AT )R — kiﬁikﬁjﬁ" MIHERE SN TV DE BICH B ASILET,
ZONRY T FIXIEE . AR — L THERRLET N, WL TCTAV ARV 2= AL AR TY, A AKXV
T—hT BT, /\jﬁ %(I)%F%L?“éﬁiumjw‘ﬁ NEFIFAH IR —MoEER L, 1A —k (0) 2D
N—h&Y—ALF 25 FPGA a7 1ZBkiL £, LERY =Ry <7 (VHDL) £7213 37 A— 2 A (Verilog)
WCEFEZMZ T, IV R—FX DT 73NV FOESAE T ZE T LET,

R—h DB

—t4& AL ] HRE
O 7 1 N7 DA
! AT 1 Ny 77D NS
THAVDANAE
Y P E NS Bl

A HESt
CORE Generator™ XU 4 —F R
~7rdOHR—k NG

ZOTLAVNIE . T AL D EALA TR —MIR L CHERR S E T, @l i/—x:—l\ﬁ‘aia%zg %
DEHEAD, BBIELTAVAZ L v — NCEET, 2OV R — RN AL AZ = T DT, #4554
TIY ARG ENDA VAR =g :aF‘%%Mﬁi‘/;ﬁffw%y‘lwvc:ﬁkti% -'/‘*“47“‘4"/[5%)%
ELROTZOIZ, TRTO /0 2 R—R M T T A O EALICEREL TLEEW, I R— T A0k b
PMATIHR—MZ, O R—=rE2ZDO A NG EN 20 v 7 ICEEER L £, generic/defparam [EZ R EL . Xy 77
DENAET % %@J IR ELTLIZE,

ARG IR 1%

B 24T [l TIAILE ERER

IBUF_DELAY_ LR 0~ 16 0 IOB #h DL P AZ %A 72 S AZB T 5
VALUE P E R E

IFD_DELAY_ LA AUTO, AUTO IOB WOV Y RE BN T H/RAIBINT D
VALUE 0~ 8 VIR A T

IOSTANDARD pasl T =2 — el DEFAULT TLAVNMI /0 R EED YT

Spartan-3A # & U Spartan-3A DSP 547 5!) A4 K (HDL F)

62 http://japan.xilinx.com UG613 (v12.3) 2010 £ 9 A 21 H




& XILINXs EI3E: THAY ILAVE
VHDL &Rk (/2 RAVS T —23Y)
WD 2 DOXNFELRVGE AL, 28— LT T T E S ORI £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- IBUF: Single-ended Input Buffer
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3
IBUF_inst : IBUF
generic map (
IBUF_DELAY_VALUE => "0", -- Specify the amount of added input delay for buffer,
-- "0"-"16"
IFD_DELAY_VALUE => "AUTO", -- Specify the amount of added delay for input register,
-- "AUTO", "0"-"8"
10STANDARD => "'DEFAULT'™)
port map (
0 =>0, -- Buffer output
1 =1 -- Buffer input (connect directly to top-level port)
):
-- End of IBUF_inst instantiation
. —" -, ~ ~
Verilog 881k (A2 RA T —3Y)
// 1BUF: Single-ended Input Buffer
// Spartan-3A
// Xilinx HDL Libraries Guide, version 12.3
I1BUF #(
- 1BUF_DELAY_VALUE('0™), // Specify the amount of added input delay for
//  the buffer: "0"-"16" (Spartan-3A)
- IFD_DELAY_VALUE("AUTO"™), // Specify the amount of added delay for input
//  register: "AUTO", "0"-"8" (Spartan-3A)
- 10STANDARD (*'DEFAULT"™") // Specify the input 1/0 standard
)IBUF_inst (
.00, // Buffer output
1D // Buffer input (connect directly to top-level port)
):
// End of IBUF_inst instantiation
5 1
Spartan-3 ¥ = Rl — 32 FPGA &t —H— HAK
Spartan-3A FPGA 773V 5 — &/ —h
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EI3F: FTHAY ILAVE & XILINXs

IBUF_DLY_ADJ

71)25 47 : Dynamically Adjustable Input Delay Buffer

IBUF_DLY_AD J
| )
S[2:0]

X10258

ZOTHAY T ACNIFRE T REIBIE =L A M E T A1/ 7 7T, FPGA ~D A G B OIRIEZ BT
TEDIICLET, ZOREIL. FPCA ~DEEA ST =& &7t EE, (mr“vﬂ’f{t WZX L TR T 285412

FEL ’@%UT% ZOaYR—FMIT 3 EYRDBL I RZARHY ANEFIZ 8 HOBEEEBEMTEXET, F
To  BIEA 7 B MR ETHIEL AIRE T, B E TR 2 # G 35 16@@d£t1 O _EAL 8 MBI T B FAL 8 fHIC
T O EfRE TEET,

BEEBIORZOa R — R hOFEMZE R ER. TREME R 2SR TLIEE0N,

R—rDERHA

—k4 A A B Hae
@) o 1 Ny 77 OERILESI= 7
I AT 1 EEIANT —4 (IE)
1B A7 1 EAN T —4 ()
S A7 3 BAF Iy 7 BIEREDO LIS T
_\\"f'f./ D A jj 77_ lii
Y Ve N HELE
Hedm Ay
CORE Generator™ 3L O\ ¥ —K AH]
~ /DR —k AN H]

ERAFRRTREL
Bt 547 | {8 7740 | 56

DELAY_OFFSET| sz5% OFF. ON OFF IBUFDS DLY_AD] % OFF |ZRRE T 5L, FALOEEE
75>1§ﬁﬁéﬂiﬁ“o CORRTENL, BB IR /NS

WHERALET, ONIZERET DL, EALo (REW)
E‘%@ﬁﬁxﬁﬁﬁéﬂi@“ ZOBET, HELBIMEE)
RKEWGEICHERLET,

IOSTANDARD | ¢35 | #—#v— %58 | DEFAULT | =L ANz 1/O BUZEI0 Y TET,
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& XILINXs %

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUF_DLY_ADJ: Single-ended Input Buffer
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

IBUF_DLY_ADJ_inst : IBUF_DLY_ADJ
generic map (
DELAY_OFFSET => "OFF", -- Enable initial Delay Offset, "OFF" or "ON"
I10STANDARD => "DEFAULT"™) -- Specify the input 1/0 standard
port map (
0 => 0, -- Buffer output
1 => 1, -- Buffer input (connect directly to top-level port)
S =S -- 3-bit buffer delay select input

);
-— End of IBUF_DLY_ADJ_inst instantiation

Verilog i1t (A2 RE2 T —23Y)

// 1BUF_DLY_ADJ: Dynamically Adjustable Delay, Single-ended Input Buffer
// Spartan-3A
// Xilinx HDL Libraries Guide, version 12.3

IBUF_DLY_ADJ #(
_.DELAY_OFFSET("'OFF), // Enable Initial Delay Offset, "OFF" or "ON"
- 10STANDARD("'DEFAULT') // Specify the input 1/0 standard
)IBUF_DLY_ADJ_inst (
.0(0), // Buffer output
D, // Buffer input (connect directly to top-level port)
.S(S) // 3-bit buffer delay select input
):

// End of IBUF_DLY_ADJ inst instantiation

EER N

Spartan-3 Y= Rl —v 32 FPGA &t —H — AR

Spartan-3A FPGA 773 5 —X% 3 —L
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EI3F: FTHAY ILAVE & XILINXs

IBUFDS

71)S5 47 : Differential Signaling Input Buffer
IBUFDS

1B o

X10662

M=

ZOF YAy FLAMEARBIEEBE S AT D AN Y7 7T, IBUFDS T, 7H AV LoUL DA 45—
T AAMGEHNL, = FBIAZ T, I~ H WAL —T L7 2 DO RpLF—K (1, IB) TEREINET, vAXEAL —
71X MYNET_P & MYNET N O X512, [AUGREE 5 DR K OREEZRLUET, o, A7 varoEdhiikimzd i
HE T TN AT ITITANM EL, AN R — R OB AR TTEE T,

iR

AR H A

1 1B )

0 0 (e
0 1 0

1 0 1

1 1 ZEiv7zL

R—b D& A

R—r4£ 24T & B AE
I AAH 1 Diffp /Sy 77D A S
IB AAH 1 Diffp /Sy 77D A S
O 77 1 Ny 77D T
THAVDARNEE
AVAB T T—a Heum

P R
CORE Generator™ 38 X O —R AH]
~ 7P R—h Nl

THALBEREERST-DIT, TNTO /0 A R—=R bbb 7 F AL D LALICHUEL TESW, 1R — M E
BT VAL O EN. O~ AZ LB ANTIR—HMI, B R —bafx FLDAL —T L2 B ASIR—RZ, O R—h2ZD A
Nt Ensueyy 7 C8HiLE£7, generic/defparam fEZ R EL, Xy 77 OESNAE T WU EL TLEEW,
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& XILINXs EIE: THAY ILAVH
ERARGE M

B 247 | E TIHILE E

DIFF_TERM —-—,L | TRUE. FALSE FALSE EIL A D EE KR A A R — T

[Aw='s

IBUF_DELAY_ %] | 0~ 16 0 IOB #h DL P AZ Z A ST S AZIB N 53
VALUE HL A HE TE

IFD_DELAY_ el | AUTO, AUTO 0B NDOL P AZZN T B/ ABINT 5
VALUE 0~38 HE %R E

IOSTANDARD XFH | T2 — SR DEFAULT TV AVNMZ /O B EEID Y T

VHDL 821 (/> RAVI T —23Y)
KD 2 ODLNIFIELRWNES L, at— L T T4 T4 B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFDS: Differential Input Buffer
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

IBUFDS_inst : IBUFDS
generic map (
DIFF_TERM => FALSE, -- Differential Termination
IBUF_DELAY_VALUE => "0", -- Specify the amount of added input delay for buffer,
-- "0"-""16"
IFD_DELAY_VALUE => "AUTO", -- Specify the amount of added delay for input register,
-- "AUTO", "0"-""8"
I0STANDARD => "DEFAULT'™)

port map (
0 => 0, -- Buffer output
1 => 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 581t (A2 A2 T —23Y)

// 1BUFDS: Differential Input Buffer
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

IBUFDS #(
- 1BUF_DELAY_VALUE('0™), // Specify the amount of added input delay for
// the buffer: "0"-"16" (Spartan-3A)
_IFD_DELAY_VALUE("AUTO™), // Specify the amount of added delay for input
// register: "AUTO", "0"-"8" (Spartan-3A)
. 10STANDARD (*'DEFAULT'™) // Specify the input 1/0 standard
) IBUFDS_inst (
.0(0), // Buffer output
_1(1), // Diff_p buffer input (connect directly to top-level port)
_I1B(IB) // Diff_n buffer input (connect directly to top-level port)

// End of IBUFDS_inst instantiation

Spartan-3A & U Spartan—3A DSP 5475 (K (HDL )
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E3E: THAY ILAVE & XILINXe

s HIE R
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& XILINXs FEIE: THAY ILAVE

IBUFDS DLY_ADJ

71)25 47 : Dynamically Adjustable Differential Input Delay Buffer

IBUFDS_DLY_ADJ

X10265

M=

ZOTHAY T ACNMIFRHEE A RERBIE =L A M B T EBN A J) /Ny 7 7T, FPGA ~D A JJME B O I2IE % B i)
:WET%@M ZLET, ZOMHEIX, FPGA ~DOEE AN T —2 &7 atv A, BIE, BEOELITH L CTHE T2

BIHIERITY, Z0ar B —2 M 3 EY RO EL IR RAZB8HD . ASEEIC 8 HOBIMEHEA B TEE
*1“ Fo, BIEA 7y MR E T AZEG AIRE T, AL TR 2 ke 35 16 [H O IEED A7 8 EIZd 57 AL 8
BT D EIRETEET,

R—bDEREA

R—t4£ 7 H] 2 31
O ) 1 Ny 77 DBILES T H T
I AT) 1 ZMATI T —% (IE)
B AT 1 EEANT —4 (A)
S AT) 3 HAFT Iy VBIETHEDO LIS FA
THADANEE
Y P E NS Hes
s RA]
CORE Generator™ B L 74—k o
~raOFHE—R A

ARG R 1%

B BT E FTI4ILL | EREA
DELAY_ Pl OFF, ON OFF OFF IR ETDE, TAORBIEMENIEHAINET,
OFFSET DB M B2 BIEIES /NS EITERL

iﬁ” ONIZRET DL, EALO CREV) BIEED
EASNET, ZORET, LERIBANEIEH K
WG AICHEALES,

DIFF_TERM ~—ft%% | TRUE, FALSE FALSE NS B A A R — T ST DT A AT —T
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EI3F: FTHAY ILAVE & XILINXs

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFDS_DLY_ADJ: Differential Input Buffer
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

IBUFDS_DLY_ADJ_inst : I1BUFDS_DLY_ADJ
generic map (
DIFF_TERM => FALSE, -- Differential Termination

DELAY_OFFSET => "OFF", -- Enable initial Delay Offset, "OFF" or "ON"
I10STANDARD => "DEFAULT'™) -- Specify the input 1/0 standard

port map (
0 => 0, -- Buffer output
1 => 1, -- Diff_p buffer input (connect directly to top-level port)
IB => IB, -- Diff_n buffer input (connect directly to top-level port)
S => S, -- 3-bit buffer delay select input

s
-- End of IBUFDS_DLY_ADJ_inst instantiation

Verilog 881k (A2 RA T —3Y)

// 1BUFDS_DLY_ADJ: Dynamically Adjustable Delay, Differential Input Buffer
// Spartan-3A
// Xilinx HDL Libraries Guide, version 12.3

IBUFDS_DLY_ADJ #(
-DELAY_OFFSET(*'OFF™), // Enable Initial Delay Offset, "OFF" or "ON"
-DIFF_TERM("'FALSE™), // Differential Termination
- 10STANDARD(*'DEFAULT"") // Specify the input 1/0 standard

) IBUFDS_DLY_ADJ_inst (
.00, // Buffer output
RIOB // Diff_p buffer input (connect directly to top-level port)
_I1B(IB), // Diff_n buffer input (connect directly to top-level port)
.S(S) // 3-bit buffer delay select input

):

// End of IBUFDS_DLY_ADJ_inst instantiation

s IR

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

IBUFG

71)=5 47 : Dedicated Input Clock Buffer

NI

IBUFG

ME

X10181

IBUFG I%. FPGA ~D AJ17vayr& 7 a— )L Jay 7)Y — AT 570258 A1 T7,
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9 H 7 sayy Ny 77 M)

I A7 sy Ny 77 N
THALDANEE

[ ARB Y T =gy Gl

He o

CORE Generator™ BX U 4% —K NG
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FEARRELTREM

B 247 | & TI4IE Bl
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFG: Single-ended global clock input buffer
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

IBUFG_inst : IBUFG
generic map (
IBUF_DELAY_VALUE => "0", -- Specify the amount of added input delay for buffer,

-- "0"-"16"
10STANDARD => "'DEFAULT'™)
port map (
0 => 0, -- Clock buffer output
1 => 1 -- Clock buffer input (connect directly to top-level port)
)

-- End of IBUFG_inst instantiation
Verilog i1t (A2 RE2 T —23Y)

// 1BUFG: Single-ended global clock input buffer
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

IBUFG #(
- IBUF_DELAY_VALUE(''0""), // Specify the amount of added input delay for
//  the buffer: "0"-"16" (Spartan-3A)
- 10STANDARD(*'DEFAULT") // Specify the input 1/0 standard
) IBUFG_inst (
.0(0), 7/ Clock buffer output
_1(1) // Clock buffer input (connect directly to top-level port)

s

// End of IBUFG_inst instantiation

IR R
Spartan-3 Y= Rl —v 32 FPGA &t —H — AR
Spartan-3A FPGA 773V 5 — & —h
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& XILINXs FEIE: THAY ILAVE

IBUFGDS

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

|
1B

o
IBUFGDS

X10601

M=

ZDOFY A T AT, Yayy Ny Ty (BUFG) £721% DCM I8¢ 9 D720 OB A D E#E 5 A1y 77T
9, IBUFGDS Tlid, TH AL L XA DAL E—T oA AMG 5L, — N <AZ | T 69— FNRTAL—7 L7252 D
DEIPBHR—F (1, IB) THRENET, vAZEAL—T 1T MYNET.P & MYNET N ® X512, RIUGHEE B DR o4k
A RLET, T A7 varoEERima 258 7 Ao 77074050 L, A ar R—3 bk
EHICEXET, T NAANDAN T —FOBIEEFHET HEIETL A M EENLTOET,

am 5
AR H A
I IB (0]
0 0 il
0 1 0
1 0 1
1 1 bl
R—b+ @ ERER
%, H 2 e
) H 7 1 gayy Ny 77
IB NV 1 Diffn Z7vay 7 Ny 77D AN
[ A 1 Diffp 7y Ny 77D AN
THAVDANAFE
A VARR L =g Hedw
i N D)
CORE Generator™ B8O\ —K ANA]
~7adHR—h PN

THALBEE R DTOIZ, TXTD /O 2R —R e T T A O EALICEE L TESV, [ AR —hE
BT DO BN O~ ZAZERABNTIR—MNZ, IB R —tai EfLDAL —T L7 B ATIR—MMZ, O R—Fr2ZD
AN %Y —ALF 2% DCM, BUFG, Fidno v 7128k L TLESW, — 8D &Y — /L Tid, IBUFG % FPGA ©Z
a7 U — R T D&, MBS U T BURG 28 H B IS HERR SALE T, generic/defparam fHEZFXEL, /Ny 77
DESNALT Z#YNIEREL TS,
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AR R 1%

B RAT & T4k B

DIFF_TERM 7 — K TRUE, FALSE FALSE EVN D ZEE IR E A R — T L
IBUF_DELAY_ el 0~ 16 0 I0B 22bD L P AR A Z72 S AZB N
VALUE BRI AR E

IOSTANDARD LFF T —x#y—Mes M | DEFAULT TL AN I/O Bk EEIV Y4 T

VHDL 81k (/> REVP T —23Y)
WD 2 SOXLBEELEVESIT., 2 — LT T T4 B E ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFGDS: Differential Global Clock Input Buffer
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

IBUFGDS_inst : IBUFGDS
generic map (
DIFF_TERM => FALSE, -- Differential Termination

IBUF_DELAY_VALUE => "'0", -- Specify the amount of added input delay for buffer,
-- "0"-"16"
10STANDARD => "'DEFAULT'™)
port map (
0 => 0, -- Clock buffer output
1 => 1, -- Diff_p clock buffer input (connect directly to top-level port)
IB => IB -- Diff_n clock buffer input (connect directly to top-level port)
);

-- End of IBUFGDS_inst instantiation
Verilog 58 (A RAVL T—23Y)

// 1BUFGDS: Differential Global Clock Input Buffer
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

IBUFGDS #(

. I1BUF_DELAY_VALUE('0"), // Specify the amount of added input delay for
//  the buffer, "0"-"16" (Spartan-3A)

_DIFF_TERM(*'FALSE™), // Differential Termination
- 10STANDARD("'DEFAULT') // Specify the input 1/0 standard

) IBUFGDS_inst (
.0(0), /7 Clock buffer output
_1(1), /7 Diff_p clock buffer input (connect directly to top-level port)
-IB(IB) 7/ Diff_n clock buffer input (connect directly to top-level port)

// End of IBUFGDS_inst instantiation

EER A

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

Spartan—-3A FPGA 773 & —X%> —L
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& XILINXs

ICAP_SPARTANSA

71)2F 47 : Internal Configuration Access Port

I(7:0] | ICAP_SPARTAN3A | o7:0)

WRITE
—q

CE
=g

CLK

BUSY

M=

X10323

ZOTVITATNE, AL —T /8T )L (SelectMAP) 20 74X 2l —ay A Z—T = A AL[EREICHEREL £33, PNED
BB 2 45 FPGA 77V r—ar CEMA A RE TH L AN RV ET, F/-. AL —7 /XFL /L (SelectMAP)
AH—T 2 A RZNI T R SABHOET N, ICAP FVIT 4 7L T —FHAH LR — e T —FEZABR —MR
HVET, ICAP 24+ 5L, FPGA 77U —arTar 74 Xal—3ay LIORZADT VA a7 44X ol —
vary T—HDUV—RNRy 7 ar74FXal—TalrE T HEOYNTFT T —h ARXUVNDORN T EEITTEET,

R—rDERHA

R—+4& 7 E ] ¥ RE

O H7 8 2T X a2l —var FT—HH IR
Busy H 8 Busy tH7)

I A7 8 a7 4¥al—var F—HASRR
WRITE AD 8 T U747 Low DTFAMANT]

CE AT 8 TUIT47 Low DA F—T v AT
CLK A7) 8 ray g N7
THAVDANEZE

AUARB =gy 13

i Ay

CORE Generator™ BL UV 4 —FK AT

~7udDYR—k AT
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VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ICAP_SPARTAN3A: Internal Configuration Access Port

- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

ICAP_SPARTAN3A_inst : ICAP_SPARTAN3A

port map (
BUSY => BUSY, -- Busy output
0=>0, -- 8-bit data output
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
1 =1, -- 8-bit data input
WRITE => WRITE -- Write input

)

-— End of ICAP_SPARTAN3A_inst instantiation

Verilog i1t (A2 RE2 T —23Y)

// 1CAP_SPARTAN3A: Internal Configuration Access Port

// Spartan-3A
// Xilinx HDL Libraries Guide, version 12.3

ICAP_SPARTAN3A ICAP_SPARTAN3A_inst (
.BUSY(BUSY), // Busy output

.0(0), // 8-bit data output
.CE(CE), // Clock enable input
.CLK(CLK), // Clock input

1D // 8-bit data input

WRITEQWRITE) /7 Write input
)

// End of ICAP_SPARTAN3A_inst instantiation

EER N

Spartan-3 Y= Rl —v 32 FPGA &t —H — AR

Spartan-3A FPGA 773 5 —X% 3 —L
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& XILINXs FEIE: THAY ILAVE

IDDR2

Z1JS5 47 : Double Data Rate Input D Flip—Flop with Optional Data Alignment, Clock Enable
and Programmable Synchronous or Asynchronous Set/Reset

IDDR2

X10237

ME

ZOTHA T AUNE, AV T A FPGA THERT 27V 7 —4% L—k (DDR) [ 52 %5 75720 DHEH AL
VAATT,C0LCL D2 oDy 7iE ML Tari—3x MIERINDD T, CO BELOCL O FDONH
Ny TTF —4ZNEVIAENET, IDDR2 1%, L AXOEMERE LT 272D T&A7 7747 High Doy
7 AF—T ) (CE) R—b, dInd 5707 IR EITERIRI0BETELvy N VYN A= T
WET, Flo AT var OREBEREEENTLE 2V R — ROl O I T—% R—F e 1 DOIavIIC
WizsZeNnTEET,

mER
AR H A
S R CE D Co C1 QO Q1
1 X X X X INIT_QO INIT_Q1
0 1 X X X X not INIT_Q0 not INIT_Q1
0 0 0 X X X AL LAzl
0 0 1 D 1 X D AL
0 0 1 D X 1 AL D
v h/UEyME SRTYPE fE RN E /T HE
THAVDARNEE
A RB =gy He 4z
HeRR ol
CORE Generator™ B X7 4 —F AT
~7adHR—hK AW

FIFNNOEERZE R THI20%, V=7 =7 (VHDL) 721337 A— 2l (Verilog) AL T, A 2Z
VT —RENEAV R =R O L CRMEEE T LET, IDDR2 1E. AN ARy 7y BRSNS T VA Dk b
PEAFIR— M T 50, A2 AZ = —hEN 7= IBUF, IOBUF, IBUFDS., £7-1% IOBUFDS DWW IC B 45
Bt CExE, ZOarR—3 DT RTO AN EH T, B L TRBLERHYET,
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FERATRELEE
B 247 | & T+ | B
DDR ALIGNMENT | =% | NONE, C0, C1 NONE DDR LU AH DI AT T A A M al e

NONE : ®Z4 % CO £7zid CL DD LA™Y
TyPOPFSHET, Q0 BLT QLIZT —X#13H
NENET,

CO: Q0 & QlMHFDT —HNCO /vy DL
EnvzyiCmEEALET,

Cl:Q0&QlEHDT —HNCl rayIdDILhH
Ay ICRBILET,

INIT_QO Lt 0.1 0 QO A DFIMIEE 0 FiziE 1 ICRRE
INIT_Q1 Ly 0,1 0 QL I DRIMIEZ 0 F/=iE 1 ITRE
SRTYPE FF) | SYNC, ASYNC SYNC v h/UtyhE SYNC E721% ASYNC IZRRiE

VHDL 2k (/2 RA L T—S3Y)
KD 2 OO XLBIFELZWG AT, a8 —L T T4 T4 B S ORNIA AT F7,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IDDR2: Input Double Data Rate Input Register with Set, Reset
-- and Clock Enable.

- Spartan-3A

-- Xilinx HDL Libraries Guide, version 12.3

IDDR2_inst : IDDR2

generic map(
DDR_ALIGNMENT => "NONE", -- Sets output alignment to "NONE", 'CO", "C1"
INIT_QO => 07, -- Sets initial state of the Q0 output to *0” or °1’
INIT_Q1 => *0”, -- Sets initial state of the Q1 output to ’0” or °1~
SRTYPE => "SYNC'") -- Specifies "SYNC" or "ASYNC" set/reset

port map (
Q0 => QO0, -- 1-bit output captured with CO clock
Q1 => Q1, -- 1-bit output captured with C1l clock

1-

Co => CO, -- bit clock input

Cl => C1, -- 1-bit clock input

CE => CE, -- 1-bit clock enable input
D => D, -- 1-bit data input

R => R, -- 1-bit reset input

S =>S§ -- 1-bit set input

N

-- End of IDDR2_inst instantiation

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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& XILINXs EI3E: THAY ILAVE
. —" -, ~ ~
Verilog 881k (A2 RAL T —3Y)
// 1DDR2: Input Double Data Rate Input Register with Set, Reset
// and Clock Enable.
// Spartan-3E/3A/6
// Xilinx HDL Libraries Guide, version 12.3
IDDR2 #(
_DDR_ALIGNMENT(*'NONE'), // Sets output alignment to "NONE', "CO" or 'C1"
SINIT_QO0(1°b0), // Sets initial state of the Q0 output to 1°b0 or 1°bl
_INIT_Q1(1°b0), // Sets initial state of the Q1 output to 1°b0 or 1°bl
_SRTYPE('SYNC'™) // Specifies "SYNC" or "ASYNC" set/reset
) IDDR2_inst (
-Q0(Q0), // 1-bit output captured with CO clock
.Q1(Q1), // 1-bit output captured with C1 clock
.C0(C0), // 1-bit clock input
.C1(C1), // 1-bit clock input
.CE(CE), // 1-bit clock enable input
.D(D), // 1-bit DDR data input
-R(R), // 1-bit reset input
.S(S) // 1-bit set input
);
// End of IDDR2_inst instantiation
5 1 R
Spartan-3 ¥ = %L —<9. FPGA &.—H%— H AR
Spartan—3A FPGA 773U 7 —# 3 —h
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EI3E: THAY ILAVE & XILINXs
IOBUF

71)=5 47 : Bi-Directional Buffer

IOBUF
;
10

o]

BE

ZOTHFAL TLAMIR G T 7 VRO /0 Ny 77T N Yy 72 ARG e A T 5856
WZEALET,

IR

AR MA MR Hh
T I I/0 (0]

1 X Z 1/0
0 1 1 1

0 0 0 0
LSNOE L

R—r4£ AM[ = HHE

O H 1 Ny 77O

I/0 AH T 1 N 77D AT

I AT 1 Ny 77D NI

T AT) 1 "NIART —h AR —T VAT
THAODADAE

AVAR S =g |

e et

CORE Generator™ BL 74V —K AH]

~7a@HR—h A Af
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£ XILINX. Eaim. 5

AR R 1%

=Rk 247 | & TIHIE 2t B

DRIVE L g g 2.4.6,8,12, 16, 24 12

I/O #ik &L T LVTTL, LVCMOS12,
LVCMOS15, LVCMOS18, LVCMOS25 ¥
721% LVCMOS33 %f# 45 SelectlO™
N7 7 OH I OBRENE T (mA) 23R

IBUF_DELAY_ EH] |0~ 16 0 0B 22DV VAR E I IR/ ATIE

VALUE N9~ 2 B A Fi5

[FD_DELAY_ 5| | AUTO, AUTO I0B NDL P AZE AT 5/ R BT %

VALUE 0~8 P A 15 E

IOSTANDARD g | Fe—xo— W DEFAULT T AN /O Bk EEID Y T

SLEW %] | SLOW, FAST, SLOW HADSES ESORE &S5 T AN e
QUIETIO ERRE. ZOBMEO R EFIEL.

T == B RLTES,

VHDL ik (A RAVI T —2 7))
WD 2 OO XBIFIELRWIESIT, 2 — LT Ty T4 BE S OFNICA O ITE T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- 10BUF: Single-ended Bi-directional Buffer
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

I10BUF_inst : I0BUF
generic map (
DRIVE => 12,
IBUF_DELAY_VALUE => "0", -- Specify the amount of added input delay for buffer,
-- "0"-"16"
IFD_DELAY_VALUE => "AUTO", -- Specify the amount of added delay for input register,
-- "AUTO", "0"-"8"
10STANDARD => "'DEFAULT",
SLEW => "'SLOW'™)

port map (
0=>0, -- Buffer output
10 => 10, -- Buffer inout port (connect directly to top-level port)
1 =1, -- Buffer input
T=>T -- 3-state enable input, high=input, low=output
s

-- End of I0BUF_inst instantiation

Verilog 581t ([ RZ2 T —23Y)

// 10BUF: Single-ended Bi-directional Buffer
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

10BUF #(
_DRIVE(12), // Specify the output drive strength
. I1BUF_DELAY_VALUE("0™), // Specify the amount of added input delay for the buffer,
// '"0"-"16" (Spartan-3A only)
. IFD_DELAY_VALUE("AUTO™), // Specify the amount of added delay for input register,
// “AUTO™, "0"-"8" (Spartan-3A only)
- 10STANDARD(*'DEFAULT"), // Specify the 1/0 standard
_SLEW('SLOW'™) // Specify the output slew rate
) I0BUF_inst (
.0(0), // Buffer output

Spartan-3A & U Spartan—3A DSP 5475 (K (HDL )
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-10(10), // Buffer inout port (connect directly to top-level port)
RIOF // Buffer input
T(D // 3-state enable input, high=input, low=output

// End of I10BUF_inst instantiation

E=R AR

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

Spartan—3A FPGA 773U & —X& < —h
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& XILINXs HEI3E . FHAY ILAVE

IOBUFDS

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

IOBUFDS

s

X10664

ME

ZOTHAy U ACNE REBEEBGE SE2EH T3y 77T, IOBUFDS TiX, T AL LLdD A
B—T oA AERT, — N RZ | T b9 — NI AL —T | L5 2 SO 8 AHR—F (10, I0B) TEENFET, ~
AR LA —T7 13 MYNET P & MYNET N ©J912, FUHIME 5O ORELZRLUET, o, A7 var 7=k
SEAE AT HL LT T N AT IVT A EL, AR R RN OB EHIR TE LT, TAAASNDAN T —4
DRIEZEFEE T HEBIET L A IS EENTOET,

imIE R

AN 73 [A tHh

I T 1/0 10B 0

X 1 z z U (AN
0 0 0 1 0

I 0 1 0 1

H— D B

R—k4 AE ] BB
@) 7 1 Ny 77D
I/0 AT 1 Diff p A7)
10B A A 1 Diff n AH /)
I AT 1 Ny TZ77DANT
T AT 1 FNIART =k AR3—T VAT
THAUDARNAE
AVAR S =gy Hedm
i AR
CORE Generator™ BX U 4 —K A~A]
~Z7uDYR—h A
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AR R 1%

B BT & TI4ILE &5 BA

IBUF_DELAY_ el 0~ 16 0 0B DB DL P AZ Z A STV R A 2B
VALUE N9 2 IRIE % 15 E

IFD_DELAY_ SCFH AUTO, AUTO 0B NDOL P AZZI T 5/ A BN
VALUE 0~ 8 DI A R E

IOSTANDARD e F—&—Ne2 M | DEFAULT T AN I/0 Bk EED Y T

VHDL £k (/2 RAV T —2 7))
WD 2 SOXBRFEELENESIT., 2 — LTy T4 T4 B ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- I0BUFDS: Differential Bi-directional Buffer
-— Spartan-3A
-— Xilinx HDL Libraries Guide, version 12.3

I10BUFDS_inst : 10BUFDS
generic map (
IBUF_DELAY_VALUE => 0", -- Specify the amount of added input delay for buffer,
_ mQr_tion
IFD_DELAY_VALUE => ""AUTO", -- Specify the amount of added delay for input register,
—— “AUTO™, "O"-"g
10STANDARD => "DEFAULT'™)

port map (
0 =0, -- Buffer output
10 => 10, -- Diff_p inout (connect directly to top-level port)
10B => 10B, -- Diff_n inout (connect directly to top-level port)
1 =1, -- Buffer input
T=>T -- 3-state enable input, high=input, low=output

):

-- End of 10BUFDS_inst instantiation
Verilog 581t (A2 RE2 T —23Y)

// 10BUFDS: Differential Bi-directional Buffer
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

10BUFDS #(
- I1BUF_DELAY_VALUE('0"™), // Specify the amount of added input delay for the buffer,
// '"0"-"16" (Spartan-3A only)
- IFD_DELAY_VALUE("'AUTO"), // Specify the amount of added delay for input register,
// "AUTO™, "0"-"8" (Spartan-3A only)
- 10STANDARD (*'DEFAULT"™") // Specify the 1/0 standard
) 10BUFDS_inst (
.00, // Buffer output
_10(10), // Diff_p inout (connect directly to top-level port)
-10B(I0B), // Diff_n inout (connect directly to top-level port)
D, // Buffer input
_T(D // 3-state enable input, high=input, low=output
):

// End of I10BUFDS_inst instantiation

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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MR R
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EI3F: FTHAY ILAVE & XILINXs

KEEPER
J1)=5 47 : KEEPER Symbol

KEEPER

(0]

X10669

M=E

ZOFPAL L AN, OGRS NS Ry hOB AR T 54— 2% — /X TLAVRTT, ek
1. Ry MO U TERFE | 2884 5L KEEPER IZF DRy MU — 7 /iKHUE 1 ZBREILF4, F0#% . vk R
FGANRPITA AT — N2> T, KEEPER 1374 — 27 /KHUE 1 ZBREHLEHT £,

R—rDERHA

R—t4& AL 2 g
O Hi ) 1Evh F—
FHEALDANS &

AVAB YTy Gl

HE A

CORE Generator™ 3L U\ 4% —K AT
~7udDYR—k A

VHDL £k (/2 RAV T —2 7))
WD 2 SOXBRGFEELENEAS T, 2 — LTy T4 T4 B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- KEEPER: 1/0 Buffer Weak Keeper
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

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

N

-- End of KEEPER_inst instantiation

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// KEEPER: 1/0 Buffer Weak Keeper
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

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

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

Spartan—-3A FPGA 773 5 — & —h
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& XILINXs

LDCPE

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

PRE

i

LDCPE

[0)
o f ||

B

R

:

M=

ZOTYA mL AL, T—% D), FERBAZYT (CLR), FERY V& (PRE), 77—k £ X —7 )V (GE) 35D
BT —% ZvFTT, CLR 2 High I[Z725 & 1F0DO ANTEHES L, 7 —2H 71 (Q) 28 Low 2V hESuET,
PRE 7 High, CLR 2% Low @34, 7 —#H /1 (Q) 1% High i 7 Vv & Ed, ¥—bMAJ1 (G) & GE 8 High T
CLR & PRE % Low D4 . Q IZIZTF—Z A D) DENHIENET, D ASIOfEIZ. G 73 High 7>5 Low 28IV
BbDHEXITyTNICKEMNSNET, Q HITDMEIX, G £721% GE 2% Low OFIZELLEE A,

BHEAET DL, Ty FITIERIIC I T EN, H 128 Low 12720 F9, FPGA TlE, 7 m— 3L By b/t vk (GSR)
ETITATNCTHE BIRBABFEORELYI2L —2 a3 TEFET, GSR DF 74 /VMIT 75 47 High T3,
STARTUP architecture > RV D GSR A JIDBINCA L N—2 5 BINTAET 7747 Low IZTXFE T,

MR

AR 7
CLR PRE GE G D Q

1 X X X X 0

0 1 X X X 1

0 0 0 X X IRl
0 0 1 1 0 0

0 0 1 1 1 1

0 0 1 0 X I b7e L
0 0 1 l D D

R—b D &R EA

K—b 2 F 5 o
Q Hh 1 T—5 M

CLR A 1 FERBZVT /AT
D AT 1 T =2 AN

G AT 1 7—hAN

GE AT 1 T—=hAF—=TIAT

PRE A 1 FREFV /By AT
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& XILINXs

THAVDANFE

AARBE v —ay Gl

e He 0%
CORE Generator™ BL O 4 —FK ARA]
~7udHR—h ]

AR R 1%

[mf

B AT {

FI4ILE | GiEA

INIT B 0,1

0 ar74F¥al—ariko Q MO MMELEE

VHDL i2if ([ RE T —23Y)

WD 2 DOXNFELRWG G, a8 =L T2 T T H 5 ORIV T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LDCPE: Transparent latch with Asynchronous Reset, Preset and

-— Gate Enable.
-- Spartan-3A
-— Xilinx HDL Libraries Guide, version 12.3

LDCPE_inst : LDCPE
generic map (

INIT => 70”) -- Initial value of latch (’0” or °17)

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

PRE => PRE -- Asynchronous preset/set input
):

-- End of LDCPE_inst instantiation

Verilog 58k ([ RE2 LT —3Y)

// LDCPE: Transparent latch with Asynchronous Reset, Preset and

// Gate Enable.
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

LDCPE #(

_INIT(1°b0) 7/ Initial value of latch (1°b0 or 1°bl)

) LDCPE_inst (

-Q(Q, // Data output
.CLR(CLR), /7 Asynchronous clear/reset input
-b(D), // Data input
-G(6), // Gate input

.GE(GE), // Gate enable input

_-PRE(PRE) // Asynchronous preset/set input

)
// End of LDCPE_inst instantiation

Spartan-3A £ & U Spartan-3A DSP 547 5!) 74K (HDL F)

UG613 (v12.3) 2010 £ 9 A 21 B
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E3E: THAY ILAVE & XILINXe

s HIE R

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

Spartan—3A FPGA 773U & —X& < —h
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& XILINXs HEI3E . FHAY ILAVE

LUT1
71)25 47 : 1-Bit Look-Up Table with General Output

LUT1

X9852

BZ
ZOTHFA L ACNMI T (0) 2R L By Oy Ty F—7 L (LUT) TY,

LUT O7 7> 7 arZi% B3 5720, INIT Bt AL T, & AIMEICH T2 /1% 16 TR E T4 EN
BVET, ZOZVLANI, Ny T 7 EIIA N —ZOBREEZRTZLET, ZUODOTVAVNIEART YT, %4
CLB ZAFARIZ 2D, & CLBIZ4 5T oHVET, LUT ITITBEBO ANV — a0 nhY, BbZ (307 FF )T
VAT ORI DZAIL 7 T % LV IEMEICATO BRSO LG A I TEET,

FPGA LUT Z'UX7 47 Tl&, INIT /ST A—X T B ENH ESINFET, T 74N 0 T, ANEIZ» DL T H
Z 0 IZBRENLE T (T RELTHERE), 7272 LEL DA LUT VT4 7 onvyy 77 7iarziiEd 520
W2, LW INIT DA ETAHALERHVEST, LUT DEEIEETHHIEICIT. RO 2 >0V ET,

MEREERTSHEE : LUT O INIT [E2RETH &7 iE, A FIOGRBMEIZT X TOANEZIANTH
Shoaly 7 EZREBEL. OO HENS ., PIHEEZERL £,

B XA TIHE VAN BRI K)E T2 LUT OF ANITSTA—HEEFRL, NTA—HETTIT
oy ORMBERAEAERLET, MAZHMLCLEXITZOFEDO FREHE T, BIHO FED LI/ TG A—Z D
TN a—REEHT2MLENHYER A,

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

INIT = INIT B MEICEID Y Cohiie 2 #EE

FHLLDANF &

AVAR =gy ]
HE R i
CORE Generator™ BL U7 4% —K A
~7rdOHR—h NG
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& XILINXs

AR R 1%

B 24T & T4k S BA
INIT 16 1% 2 ¥y ME TR NI T T F—T N OWEEEIEE
VHDL Bt (A REV T—23Y)

WD 2 DODLBFIELR NGRS IE, 2 — LT T4 T4 B S ORNCANO T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT1: 1-input Look-Up Table with general output

-— Spartan-3A
-— Xilinx HDL Libraries Guide, version 12.3

LUT1 inst : LUT1
generic map (
INIT => "00™)

port map (
0 =0, -- LUT general output
10 => 10 -- LUT input

):

-- End of LUT1_inst instantiation

Verilog B2k (A2 RA T—3Y)

// LUT1l: 1-input Look-Up Table with general output

// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

LUT1 #(
-INIT(2°b00) // Specify LUT Contents
) LUTL inst (
.0(0), // LUT general output
_10(10) // LUT input

// End of LUT1_inst instantiation

s HIEHR

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

Spartan—-3A FPGA 773 & —X> —h
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& XILINXs FEIE: THAY ILAVE

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

LUT1D | o

X8377

M=

TOFHFAy L AVNMI L EY RO I Ty F—T 4 (LUT) T, FIUHREZES O BLRLO &) 2 >0
NHVET, ZOTLAUNMINY T 7 EITA L NN—F DML R-LET,

HA O —miy A2 —ax T3, LO HAIEREL CLB AT A ZANDORIOH F1. FRdEmE Ay 7 7128 L £
T, LUT D772 73 ar R ET D20, INIT BHEEZFEHL T, S ANEICKTHH1EE 16 EETRET 4
ENRHVET,

FPGA LUT Z'UX7 47 TiL, INIT T A= CmBUENR ESNET, 7 74/VMNE 0 T, ANEIZH» DL TH
Z 0 BRI L E T (VT RELTHERE), 7272 LEL DA LUT FUIT47 0ony vy 77 7varZiiEd 520
W2 LW INIT DA ETAHALERHVET, LUT DEEIEETHHIEICIT, RO 2 0BV ET,

B REEM T LUT O INIT [EZ2RET 2R TiE, AT IOMmBRICT X TOASEZY AR TH
Nouly /iR EL, ZNHD H A ENS MIHIEZERL £3,

mBRXEFERTIHE VAN GMBEEDOMICK)E T2 LUT OF ANITRTA—FEEFL, NTA—XETTIT
By ORMBERAEAERLET, MAZHMLCLEXIT-OFEDO FREE T, BIHO FED LN/ TG A—ZDE
TN a—REEHTO2MLENHYER A,

mER
AR H A
10 0] LO
0 INIT[O] INIT[0]
1 INIT[1] INIT[1]

INIT = INIT BEicEv Y bz 2 #HE

FHEALDANF %

AVAB = p
HERR Hedt
CORE Generator™ LN % —R [
~7udYR—b A

FERAARELTREME
B 24T & TI+ILE £ BA
INIT 16 2 By ME I _CEn N 0T T T —T N DHIHE LR E
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EI3F: FTHAY ILAVE & XILINXs

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT1_D: 1-input Look-Up Table with general and local outputs
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

LUT1_D_inst : LUT1_D
generic map (
INIT => "00"™)

port map (
LO => LO, -- LUT local output
0 =>0, -- LUT general output
10 => 10 -- LUT input

)N

-- End of LUT1_D_inst instantiation
Verilog 58k (A RA LT —3Y)

// LUT1_D: 1-input Look-Up Table with general and local outputs
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

LUT1_D #(
_INIT(2”b00) // Specify LUT Contents
) LUTL D_inst (
.LO(LO), // LUT local output
.0(0), // LUT general output
-10(10) /7 LUT input

// End of LUT1_D_inst instantiation

EER A

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

Spartan—-3A FPGA 773 & —XZ> —L

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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& XILINXs FEIE: THAY ILAVE

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

LUTIL | o

X8378

M=

TOFHAL L ACNIF L EY Oy Ty FT—T L (LUT) T, [FIC CLB AFAZARTHAR DO H 1B IO
AN T 7 ~OEEFAAER 50—V (LO) BBHVET, ZOZLAUNMINY T 7EFA L N —FDORER R
7-LET,

LUT ® 777 ar%ET50, INIT BHEZFEHAL T, SFASEICTHH AEE 16 I TIEETHLER
&)Di‘é—o

FPGA LUT Z'UX7 47 Tl&, INIT T A—=X CERBENH ESNET, T 74N 0 T, ANEIZ» DL T H
0 WZERENLE T (T RELTHERE), 7272 LE<DGA. LUT FUIT47 onvyy Z7o 7 arzfiEdbi20H
W2 LW INIT OfEZ R ETALERHVET, LUT OEEIEETHHIEICIE. RO 2 >NV ET,

MEREERT S5 LUT @ INIT B2 ET5 M7 )51E, A FTIOGRBEIZT X TOANZIANLTH
Sioualy /EERIEEL. 2SO H SEDS  FIEEZER L £,

mBREHERTIHE VAN EOMICKE T2 LUT OF AT A—FEEFRL, NTA—XETTIT
oy DR ERLET, MEZHML CLEXIZZOFEOFNEE T, fiHOFED I GA—ZDE
EWa—REEHTLI2MLENRNHYER A,

mER
AR H A
10 LO
0 INIT[0]
1 INIT[1]
INIT = INIT J& M ICEID Y Thh7z 2 EEE

FHALDANF %
AV ARB =gy Gl
i e 12
CORE Generator™ 3L U\ 4 —K il
~7aDYR— ]

EAARTE S
Bt 547 f8 FIH b G
INIT 16 15 2 £l F~TPE NI T F—T RO AR
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& XILINXs

VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT1_L: 1-input Look-Up Table with local output
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

LUT1_L_inst : LUT1_L
generic map (
INIT => "00"™)

port map (
LO => LO, -- LUT local output
10 => 10 -- LUT input

);

-- End of LUT1_L_inst instantiation
Verilog 583t (A RAVL T—23Y)

// LUT1_L: 1-input Look-Up Table with local output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

LUTL L #(

_INIT(2”b00) // Specify LUT Contents
) LUTL L_inst (

.LO(LO), 7/ LUT local output

_10(10) // LUT input

// End of LUT1_L_inst instantiation

A MR

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

Spartan—3A FPGA 773U & —4% 3 —h
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& XILINXs FEIE: THAY ILAVE

LUT2
J1)257 47 : 2-Bit Look-Up Table with General Output

" LUT2

o

X8379

M=
ZOTYAY L ACNMI—RE T (O) 22 2 By bV I T T F—T L (LUT) T,

LUT 77 7iar ik @3 5720, INIT B2 AL T, & AEICK T 5 % 16 #E4 TR e 242N
PVFET, ZOZLAUNNE, Ny T 7ERIIA NN —ZOREEZ RZLET, INOHDOT VL AVNMNIEART O/ T, %
CLB ATGARAIZ 2D, 4 CLBIZ 4 5T ohVET, LUT IZIZEBRO AN —ab b, BARBEAIT FF LT
VAT ORNRIDEAIL 7 TRl % L0 IEREICATO BRSO GA I TEET,

FPGA LUT U7 47 Tl INIT ST A—FZ T BUENR ESNET, T 74/VMNE 0 T, ANEIZ» DL T H T
0 WCBEENLE T (T RELTHERE), 7272 LE<DgA. LUT FUITy 7 onvyy 7y 7varaffEd oo
W HLWD INIT OfEERETALERHVET, LUT OEEISETAFIEICIZ. RO 2 2B3HVET,

B REEM T LUT O INIT [EZRET 2R TiE, AT IOMmBRICT X TOATZY AR TH
Nouly /iR EL, ZNHD A ENS WIHIEZERL £3,

RERX2FEHTIHE : VAN mEROMEITH T 5 LUT OF ANITNRTA—ZEEFRL, XTA—ZEITEIT
0y 7 OBRAERLET, MAEZHMLTLEXITZ0HEO FNEE T, B0 FIED I TA—2DIE
EWLa—REFEHTI2LERHYER A,

miE R
AR H A
Iy I0 0
0 0 INIT[0]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]

INIT = INIT BYETHESNZ 16 #EEE 2 B TR L-E

THAVDANFE

S Y DE N -
o HEAE

CORE Generator™ B L O ¥ —FK NI

~7uadHR—h PN
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& XILINXs

AR R 1%

E i

47

B

FI4+ILE

AR

INIT

16 %%

4 B M

FRTER

NI T 7 T —T D]
WEE T E

VHDL 838 (/2 RA T —2 7))

WD 2 SOXNEELNEASIT, I — LTy T T4 B S ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT2: 2-input Look-Up Table with general output

- Spartan-3A

-— Xilinx HDL Libraries Guide, version 12.3

LUT2_inst : LUT2
generic map (
INIT => X"0")

port map (
0 =0, -- LUT general output
10 => 10, -- LUT input
11 => 11 -- LUT input

);

-- End of LUT2_inst instantiation
Verilog 8k ([ RA2 T —3Y)

// LUT2: 2-input Look-Up Table with general output

// Spartan-3

// Xilinx HDL Libraries Guide, version 12.3

LUT2 #(

_INIT(4”h0) // Specify LUT Contents

) LUT2 inst (

.00, // LUT general output

_10(10), // LUT
1111 /7 LT
)

// End of LUT2_inst instantiation

A MR

Spartan—-3 ¥ = XL —3i32 FPGA 2 —H — HAF

input
input

Spartan—3A FPGA 773U & —4% 3 —h
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& XILINXs FEIE: THAY ILAVE

LUT2.D
J1)2F7 47 : 2-Bit Look-Up Table with Dual Output

1 LUT2_D Lo

X8380

M=

TOFYALL T AVNME 2 E ROy T F—7 L (LUT) T, FIUHERELZ S O BLLO L) 2 DO H
NRHET,

1 O 1x— ke A Z—ax 7T, LO HAIZFL CLB ZFAZANDRIOH 1 -3 EE Ay 7 71k L E
T, LUT D777 ar@ET H20, INIT BIEEER LT, S ANEICK T )1E% 16 #ECHRET 54
ERHVET,

FPGA LUT Z'UX7 47 Tl&, INIT /ST A=K TP ENH ESINET, T 74N 0 T, ANEIZ» DL T H
Z 0 ICEKENL £9 (VT RELTHERE), 722 LE<DBAE . LUT FVITT7oad vy 777 arZfRET D0
W2 LW INIT OEERETAHALERHVET, LUT DEEIEETHHIEICIT. RO 2 >BNHVET,

MBERAHERTAHHE : LUT © INIT &2k E 5 &M ik, A FTVOMBRICTXTOANEYAN TH
Hoay 7R EL. 2SO0 HAES ., FIEEZER L £,

B XA TIHE VAN GRBEEEDOMICKE T2 LUT OF ANTTA—HEEFRL, NTA—XETTIT
oy 7 ORMBERAEAERLET, MAZHMLCLEXITZOHFEDO TR T, BIHO FED LT/ NTFGA—Z DR
B a—RE2EHTL2MLENHYERA,

IR
AR H A
I 10 0 Lo
0 0 INIT[0] INIT[0]
0 1 INIT[1] INIT[1]
1 0 INIT[2] INIT[2]
1 1 INIT[3] INIT[3]
INIT = INIT b CHE ST 16 MR ffiA 2 MEs T2 Lo fi

FHALD AN
AARR T E—a aJ
A HES
CORE Generator™ } L OV 4 —FK Nl
~7udHFR—h Ry
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EI3F: FTHAY ILAVE & XILINXs

AR R 1%

B BT {5 TIAIE sRBA
INIT 16 %K 4 B MA T _TEnm N T T —T LD
EE4EE

VHDL 81k (/> REP T —23Y)
WD 2 SOXNEELNEASIT, I — LTy T T4 B S ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT2_D: 2-input Look-Up Table with general and local outputs
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

LUT2_D_inst : LUT2_D
generic map (
INIT => X"0")

port map (
LO => LO, -- LUT local output
0 =0, -- LUT general output
10 => 10, -- LUT input
11 => 11 -- LUT input
):

-- End of LUT2_D inst instantiation
Verilog 581t ([ RZ2 T —23Y)

// LUT2_D: 2-input Look-Up Table with general and local outputs
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

LUT2_D #(
-INIT(4°h0) // Specify LUT Contents
) LUT2_D_inst (
.LO(LO), // LUT local output
.0(0), // LUT general output
-10(10), // LUT input
_11(11) // LUT input

// End of LUT2_L_inst instantiation

EER N

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

Spartan-3A FPGA 773U 7 —X# Y —h
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& XILINXs HEI3E . FHAY ILAVE

LUT2 L
71)2F 47 : 2-Bit Look-Up Table with Local Output

no| LTl | o

X8381

M=

ZOTFTHAy LAV E, 28ROy T T T—T 0 (LUT) T, RIL CLB AZAAWNIZHLHIDOH HBL O
Wy T 7 ~OEHAE T 20— ) (LO) BBV ET, ZOTLAMINY T 7 EIZFTA =2 DO REE R
mLET,

LUT 7 7o riar & Ed 570, INIT BHEZERL T, S ASMEICHTHH i 16 T E T AL BN
HVFET,

FPGA LUT Z'UX7 47 Tl&, INIT /ST A—X T B ENH ESINET, T 74/MEL 0 T, ANEIZ» DL T H
Z 0 BRI L E 3 (VT RELTHERE), 7272 LEL DA LUT FUIT47 onvyy 77 7varziiEd 520
W2 LW INIT DA ETAHALERHVET, LUT DEEIEETHHIEICIT. RO 2 >NHVET,

MEREERTSHEE : LUT O INIT 2R ET L&KM 1E, A FTIOGREMEIZT X TOATEZIANTH
HoaP o 7EZREBEL. ZNHOHHENS ., PIHEEZERL £,

mBREFERTIHE VAN GMBEEEDOMICK)E T2 LUT OF ANITTA—HEEFRL, /NTA—XETTIT
oy 7 ORMBEREAERLET, MAZHMLCLEXITZOFEDO TR T, BIHO FED LN/ TG A—Z DR
T a—REEHTO2MLENHYER A,

am IR IR
AHB H A
I I0 LO
0 0 INIT[0]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]
INIT = INIT JEPECHREINLZ 16 #EfEE 2 #EH TRLUMHE

FHALDANF K
PO Y N E RN o
s it B8
CORE Generator™ B L O 4 —FK A ]
~7udY R —h NG
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EI3F: FTHAY ILAVE & XILINXs

AR R 1%

B 24T {5 TI4ILE SR BA
INIT 16 4K 4 By ME T_TEn N 7T T T —T DY
EE4RE

VHDL 81k (/> REP T —23Y)
WD 2 SOXNEELNEASIT, I — LTy T T4 B S ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT2_L: 2-input Look-Up Table with local output
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

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 8k ([ RA2 T —3Y)

// LUT2_L: 2-input Look-Up Table with local output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

LUT2_L #(
_INIT(4”h0) // Specify LUT Contents
) LUT2_L_ inst (
.LO(LO), // LUT local output
_10(10), // LUT input
_11(11) // LUT input
);

// End of LUT2_L_inst instantiation

A MR

Spartan—-3 ¥ = XL —3i32 FPGA 2 —H — HAF

Spartan—3A FPGA 773U & —4% 3 —h
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& XILINXs FEIE: THAY ILAVE

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

2 LUT3

3
o

X8382

M=

ZOTFPFAy TV AUNTI— T (0) ZES 3y oy Ty 5—7 0 (LUT) TF, LUT 7727 av%
RETHIZO, INIT BHEEFERHL T, S ATEICH THHIIMEE 16 B THRETHILENRHVET,

LUT 77 7var ik @3 5720, INIT B2 AL T, & AEICKT 5 % 16 #E5 THE T2 462N
HVET, ZOZVAUNI, Ny T 7 EIA N —ZDOEREERTCLET, ZNOLOZVAVNIEART YT, £
CLB AFARAIZ 2D, 4 CLBIZ 4 5T ohVET, LUT IZIZERDO AN — a0 B30 BARBEAIT FF LT
VAT ORI DZAI 7 T Hl% L0 IEREIZATO BRSO G A I TEET,

FPGA LUT 7' U7 47 Tl INIT ST A= CimBUENR ESNET, T 74/VMNE 0 T, ANEIZ» DL T H T
O CBEENLE T (T RELTHERE), 7272 LE<DgGA. LUT FUITy7 onavyy 77 7varaffEd o0
W HLWD INIT OfEZRETALERHVET, LUT OEEISETAFIEICIZ. RO 2 2B3HVET,

B REEM TS LUT O INIT [EZ2RET 2K TiE, A"AFTUOMmBRICT X TOANZY AR TH
Nouly7EzefEEL, ZNHD A ENS MIHEIEZERL £3,

REBRX2EHTIHE : VARSNGB ROMEITH T 25 LUT OF ANITNRTA—ZEEFZL, XTA—ZEITLIT
oy 7 DR E AR LET, BAZHEL CLEZITZOFIEO T N#EE T, §iHOFED I STA—2DEE
EWLa—REFEHTI2LERHDER A,

B R

AR H
12 Iy 10 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 BT ESNT- 16 EEEEE 2 TR LI
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& XILINXs

THAVDANFE

AR = aJ

HE 7 HEAE
CORE Generator™ B L7 4 —FK ]
< 7aDYR— ]

ERAART RS

E i

247

&

TI4IE

59

INIT

16 %

8 £ ME

T _CEn

N DT T =T NDOHIH
E% 6 E

VHDL i2if ([ RE T —23Y)

WD 2 DDXPIFAELZWEGEIT, a8 —L T2 T4 T4 E S ORNIH AT £,

Library UNISI

M;

use UNISIM.vcomponents.all;

-- LUT3: 3-input Look-Up Table with general output

- Spartan-3A
-— Xilinx HDL Libraries Guide, version 12.3

LUT3_inst : LUT3

generic map (
INIT => X"
port map (
0 =>0,
10 => 10,
11 => 11,
12 => 12
);

00")

LUT general output
LUT input
LUT input
LUT input

-- End of LUT3_inst instantiation

Verilog 581t (A2 RB2 T —23Y)

// LUT3: 3-input Look-Up Table with general output

// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

LUT3 #(

_INIT(8”h00) // Specify LUT Contents

) LUT3 inst (

.00, /7
_10(10), /77
1111, /7
12012 /7

N

// End of LUT3_

&% M 1E R

Spartan—3 Y= %L —3ar FPGA = —H%— HAK

LUT general output
LUT input
LUT input
LUT input

inst instantiation

Spartan—3A FPGA 773U & —& > —h
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& XILINXs HEI3E . FHAY ILAVE

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

12 LUT3_D Lo

X8383

M=

TOFYA L AVNME 3 EY ROy Ty F—T7 0 (LUT) . FIUHERER S O BLNLO L) 2 DD
TINRHVET,

1 O 1Z— e A Z—ax 7T, LO HAIZFL CLB ZFAZANDRDOH 1, 13 EE Ay 7 71k L E
T, LUT 777 ar iR ET 570 INIT @MaE LT, £ ANHEICK T EE 16 #E TR T 54
ENHVES,

FPGA LUT Z'UX7 47 Tl&, INIT /ST A—X CRBENH ESNET, T 74N 0 T, ANEIZ» DL T H
Z 0 ZBRENLE T (T RELTHERE), 7272 LS DA, LUT FUIT47 0onyyy 777 arziiEd 520
W2 LW INIT OfEERETAHALERHVEST, LUT DEEIEETHHIEICIT, RO 2 oBNHVET,

mBERAHERTAHE : LUT © INIT &2 E 35— &N Tk, A FTVOMBRICTXTOANEYAN TH
Soualy 7 EERIEEEL. 2RO H HEDS  FIEZER L £,

B XA TIHE VAN GMBEEEDOMICK)E T2 LUT OF ANT/TA—HEEFL, NTA—XETTIT
oy ORMBERAEAERLET, MAEZHMLCLEXITZOFEDO TR T, BIHO FED LN/ TG A—Z DR
TN a—REEHT2MLENHYER A,

s 2 2%

AN HAh

12 I 10 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@tECIRESh 7z 16 % 2 #EcHR LM
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EI3F: FTHAY ILAVE & XILINXs

THAVDANFE

AARR S T—ay Gl
£ HesE

CORE Generator™ BL O 4 —FK ARA]

~7udHR—h ]

AR R 1%

B 247 & TIAILE £ BA
INIT 16 % 8 B ME T _RCTEr NI T T T —T DA
ExfEE

VHDL 8k (/2 REA T —23Y)
WD 2 DDOXXNFEELRWERIX, a8 — LT T4 T4 B S ORNCANO AT I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT3_D: 3-input Look-Up Table with general and local outputs
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

LUT3 D_inst : LUT3.D
generic map (
INIT => X"00")

port map (
LO => LO, -- LUT Ilocal output
0 =>0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12 -- LUT input
):

-- End of LUT3_D_inst instantiation
Verilog 58k ([ RE2 T —3Y)

// LUT3_D: 3-input Look-Up Table with general and local outputs
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

LUT3_D #(

_INIT(8”h00) // Specify LUT Contents
) LUT3_D_ inst (

-LO(LO), // LUT local output

.0(0), // LUT general output

_10(10), // LUT input

11(11), /7 LUT input

_12(12) // LUT input

)
// End of LUT3_D_inst instantiation

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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& XILINXs HEI3E . FHAY ILAVE

s HIE R

Spartan—-3 ¥ = XL —¥ g FPGA = —H%— HAK

Spartan—3A FPGA 773U & —X& < —h
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EI3F: FTHAY ILAVE & XILINXe

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

12 LUT3_L Lo

X8384

M=

ZOTFTHAY ZTLAVNE, 3 E YOIy T T T—T L (LUT) T, RIL CLB AZAAWNIZHLHIOH HBL O
Wy T 7 <DL T 20— ) (LO) BBV ET, ZOTLAMNINY T 7 EIFTA =2 O REE R
=LET,

LUT 7773 ariiREd 520, INIT B2 AL T, S ATMEICTT5H /1EE 16 #ETHIE T2 LEN
HVFET,

FPGA LUT VX747 TiL, INIT RIA—X CHBENRESNET, T 74/LMI 0 T, AJMEIZO )DL T H T
WCEREILE (VT RELTHERE), 7272 LEL DA LUT FUIT 47 0ulyy 7y 7iarZiRE 57290
z@ﬁu\ INIT DIEZRETHLELHVET, LUT OEEFEET A HIEIZIE, IRD 2 OBHDET,

mBERAHERTHHE : LUT © INIT &2 E 35— &7 Tk, A FTVOMBRICTXTOANEYAN TH
Sioualy 7 ERIEEL. 2RO H HEDS I EZER L £,

B REHERTIHE VAN B EDOMICK)E T2 LUT OF ANT/STA—FEEFRKL, NTA—HETTIT
1:1//7@ G A AR LET, MAEZPML CLEZIRZOFED T NHE T, B O T ED I RTA—Z D
Ca—REHEHITAILERHDEE A,

am IR R

ARD 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 B T ESNT- 16 W HA 2 TR LI
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& XILINXs

THAVDANFE

AR = aJ

HE 7 HEAE
CORE Generator™ B L7 4 —FK ]
< 7aDYR— ]

ERAART RS

B 247 {

[mt

FI4IE

st BA

INIT 16 #%x 8 ' MH

T _CEn

NN 7T T T —T DO
ExEfEE

VHDL i2if ([ RE T —23Y)

WD 2 DDXPIFAELZWEGEIT, a8 —L T2 T4 T4 E S ORNIH AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT3_L: 3-input Look-Up Table with local output
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

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 581t (A2 RB2 T —23Y)

// LUT3_L: 3-input Look-Up Table with local output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

LUT3_L #(

_INIT(8”h00) // Specify LUT Contents
) LUT3_L inst (

.LO(LO), 7/ LUT local output

-10(10), // LUT input

_11(11), /7 LUT input

_12(12) // LUT input
):

// End of LUT3_L_inst instantiation

EX LR
Spartan—3 Y= %L —3ar FPGA = —H%— HAK
Spartan—-3A FPGA 773V 5 — & —h
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EI3F: FTHAY ILAVE & XILINXe

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

LUT4

o

X8385

=
ZOTH A T AN ) (O) ZFF2 A YNNI T T T—T L (LUT) T,

LUT O7 7 rarv iR @4 520, INIT BHEa LT, & AJMEISS T 5 1% 16 EE T E T 24 8N
HVET, ZOTVLAUMI N T 7 ERIFIA NN —=ZOMREE RI-LET, TNOHDOT VL AVNMNIEART 0y 7T, £
CLB AFARIT 2D, % CLBIC 4 T obVET, LUT IZIFERDO NNV —arNbhy, BApREZAILT EF LT
VAT ORNRIDZAI 7 T RlE L0 IEREIZATO L BRSO LGS I TEET,

FPGA LUT Z'U7 47 Tl INIT ST A—FZ T BUENR ESNET, T 74/VMNE 0 T, ANEIZ» DL T H T
O WCBEENLE T (T RELTHERE), 7272 LE<DgA. LUT FUITy 7 oy yy 7y 7iaraffEd oo
W2 LW INIT OfEEZ R ETALERHVET, LUT OEEIEETHHIEICIT, RO 2 5>NHVET,

MEREPFERTDHE  LUT © INIT [EZRET DRI E, AT UORmRERICT X TOAZY AL TH
Nouly /i EL, ZNbD A ENS WIHEIEZERL £3,

RERX2EHTIHE : VARSNGB ROMEITH T 5 LUT OF ANITNRNTRA—ZEEFRL, XTA—ZEITLIT
0y OB AERLET, MAEZHMLTLEXITZ0HEO FNER T, B0 FIED I TA—2DIE
EWLa—REFEHTI2LERHYER A,

Spartan-3A # & UX Spartan-3A DSP 5S4 75! H 4K (HDL F)
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& XILINXs

RER
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]
1 1 0 1 INIT[13]
1 1 1 0 INIT[14]
1 1 1 1 INIT[15]
INIT = INIT @& CHESh e 16 L 2 R TR LE

THAVDARNEE
A UAR L  — g ]
HE G Heum
CORE Generator™ XU 4 —F Ry
~7adHR—hK AAf

ERAREGE
B RAT & T4k B
N 16 5 16 & M TR NI T T F—T DY

R =S

Spartan-3A £ & U Spartan-3A DSP 547 5!) 74K (HDL F)
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EI3F: FTHAY ILAVE & XILINXs

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT4: 4-input Look-Up Table with general output
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

LUT4_inst : LUT4
generic map (
INIT => X"0000")
port map (
0=>0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13 -- LUT input
)

-- End of LUT4_inst instantiation
Verilog 58k (A RA2 T —33Y)

// LUT4: 4-input Look-Up Table with general output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

LUT4 #(

_INIT(16”h0000) // Specify LUT Contents
) LUT4 inst (

.0(0), // LUT general output

-10(10), // LUT input

_11(11), /7 LUT input

_12(12), // LUT input

_13(13) /7 LUT input
):

// End of LUT4_inst instantiation

EER AR

Spartan-3 Y= Rl —v 32 FPGA & —H — AR

Spartan—-3A FPGA 773 5 —&3 —|

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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& XILINXs HEI3E . FHAY ILAVE

LUT4 D
J1)25 47 : 4-Bit Look-Up Table with Dual Output

i3 | LUT4_D

X8386

M=

ZOTFWAY TLAVMT A EYRON I T T F—T 0 (LUT) . [FIUHEREEFEF > O BLIOVLO &1V 2 2O
TINnHVET,

1 O 1x— ke A Z—ax 7T, LO HAIZFL CLB 2 A AZANDRIDOH 1, -3 E Ay 7 71k L E
T, LUT O7 77 ar iR ET 5720, INIT EHEFEHL T, & ANEICH T 1EE 16 #ETHRE T4
ENHVFES,

FPGA LUT Z'UX7 47 Tl&, INIT /ST A—X TP ENH ESINET, T 74N 0 T, ANEIZ» DL T H
Z 0 IZBRENLE T (T RELTHERE), 7272 LELDGA. LUT FUIT47 onvyy 77 7varziiEd 520
W2 LW INIT DA ETAHALERHVEST, LUT ODEEIEETHHIEICIT. RO 2 >BHVET,

mBRAHERTHHE : LUT © INIT 23R E 5 &N ik, ~AFTVOMBRICTXTOANEYAN TH
Soualy 7 EERIEEL. 2RO HEDS  FIIEEZER L £,

B XA TIHE VAN GMBEEEDOMICKE T2 LUT OF AT A—HEEFL, NTA—XETTIT
oy 7 ORBEREAERLET, MAZHMLCLEXITZOHEDO TR T, BIHO FIED LN/ TG A—Z DR
BN a—RE2EHTL2MLENHVER A,
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EIE: THAY ILAVE & XILINXs

AmIE R
AR H A
K] 12 I 10 0 LO
0 0 0 0 INIT[0] INIT(O]
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]
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 T ESNT- 16 3 EE 2 EHTHRLI-HE

FHADANT &

A UAR L  — g ]

e .

CORE Generator™ BL WY 4% —K R

~7adHR—hK AW

FEARRELTREM

Bt 24T & TI74ILE HoL:

INTE 16 2 16 & Ml FTER NI 9T T LD
ZHE

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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& XILINXs %

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT4_D: 4-input Look-Up Table with general and local outputs
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

LUT4_D_inst : LUT4_D
generic map (
INIT => X"0000")

port map (
LO => LO, -- LUT local output
0 =>0, -- LUT general output

10 => 10, -- LUT input

11 => 11, -- LUT input

12 => 12, -- LUT input

13 => 13 -- LUT input
):

-- End of LUT4_D_inst instantiation
Verilog 881k (A2 RA T —3Y)

// LUT4_D: 4-input Look-Up Table with general and local outputs
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

LUT4_D #(

-INIT(16°h0000) // Specify LUT Contents
) LUT4_D_inst (

-LO(LO), // LUT local output

.0(0), // LUT general output

-10(10), // LUT input

_11(11), // LUT input

_12(12), // LUT input

_13(13) /7 LUT input
):

// End of LUT4_D_inst instantiation

EF R
Spartan-3 Y= Rl — 32 FPGA &t —H — HAK
Spartan-3A FPGA 773V 5 — &/ —h

Spartan-3A £ & U Spartan-3A DSP 547 5!) 74K (HDL F)
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EI3F: FTHAY ILAVE & XILINXe

LUT4 L
J1)2F 47 : 4-Bit Look-Up Table with Local Output

i3 | LUT4_L

X8387

M=

IOTFTHAY TLAVNE A YDy T T T—T L (LUT) T, RIL CLB AZAAWNIZH LB BL O
Wy T 7 <DL T 20— ) (LO) BBV ET, ZOTLAMINY T 7 EIFTA =2 O REE R
7mLET,

LUT 77 riarikEd 570, INIT B2 AL T, S AEIC T 5 i 16 EE T E T 50BN
HVFET,

FPGA LUT Z'UX7 47 Tl&, INIT ST A—X TP ENH ESINET, T 74N 0 T, ANEIZ» DL T H
Z 0 WZBRENLE T (VT RELTHERE), 7272 LS DA LUT VT4 7 0onyyy 77 7varziiEd 520
W2 LW INIT DA ETALERHVEST, LUT DEEIEETHHIEICIT. RO 2 >BNHVET,

mBRAHERTHHE : LUT © INIT 23R E 5 &M ik, A FTVOMBRICTXTOANEYAN TH
Sioualy 7 EERFEEL. 2RO H EDS  FIIEEZER L £,

B RXEFERTIHE VAN GRBEEEDMICK)E T2 LUT OF ATTSTA—HEEFL, NTA—HETTIT
oy 7 ORMBERAEAERLET, MAZHMLCLEXITZOFEDO FREE T, BIHO FIED LT/ TG A—Z DR
B a—RE2EHTL2MLENHYER A,

Spartan-3A # & UX Spartan-3A DSP 5S4 75! H 4K (HDL F)
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& XILINXs EI3E: THAY ILAVE
AmIE R
AR H
K] 12 I 10 LO
0 0 0 0 INIT[0]
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]
1 1 0 1 INIT[13]
1 1 1 0 INIT[14]
1 1 1 1 INIT[15]
INIT = INIT @& CHESh e 16 L 2 R TR LE
THAVDARNEE
A UAR L  — g
Heda
CORE Generator™ BL OV 4 —FK
~7ua@¥R—h
ERAREGE
B 24T & TI+ILE B
INIT 16 %L 16 &y M JRTER g%gh?yf?—?‘w@fm/ﬂ;wﬁ
EPA
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EI3F: FTHAY ILAVE & XILINXs

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT4_L: 4-input Look-Up Table with local output
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

LUT4_L_inst : LUT4_L
generic map (
INIT => X"0000")
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
Verilog F8if (1 RAVT—23Y)

// LUT4_L: 4-input Look-Up Table with local output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

LUT4A_L #(

_INIT(16”h0000) // Specify LUT Contents
) LUT4_L inst (

.LO(LO), 7/ LUT local output

-10(10), // LUT input

_11(11), /7 LUT input

_12(12), // LUT input

_13(13) /7 LUT input
):

// End of LUT4_L_inst instantiation

EER AR

Spartan-3 Y= Rl —v 32 FPGA &—H — AR
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& XILINXs FEIE: THAY ILAVE

MULT AND
7J1)=5 47 : Fast Multiplier AND

MULT_AND

"
D
10

X10677

M=

ZDOTHAL T ANMIATAANIIZHD AND 2R —R M T, 2 DO AL 4 AJ) LUT LFEN, HJiEsr
V— Py 7 ZBRE Lk, ZOBMOaYy 2 1XF0Mo BHNICHEH TXET 2, @il /Mo RHEDOERIC
BICHEHTT, 1 BEOI0 AL, 5t 2 LUT O 11 BEOI0 ANICHEHR T2 H4ENHYET, LO BT, %
% MUXCY, MUXCY.D. F771Z MUXCY_L @ DI AT ALERHYET,

i EE &=

A% H A
I 10 LO

0 1 0

1 1 1
FHAL D AN T

ALVAB Y T—g ]

e e

CORE Generator™ BL O 4% —K NGl

~7udHFR—h KA

VHDL 881t ([ RAVI T —3Y)
WD 2 ODOIXNFIELZ WAL, I — LT T4 T4 B S O T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MULT_AND: 2-input AND gate connected to Carry chain
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MULT_AND_inst : MULT_AND

port map (
LO => LO, -- MULT_AND output (connect to MUXCY DI)
10 => 10, -- MULT_AND data[0] input
11 => 11 -- MULT_AND data[1] input

):

-- End of MULT_AND_inst instantiation

Spartan-3A & U Spartan—3A DSP 5475 (K (HDL )
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EI3F: FTHAY ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// MULT_AND: 2-input AND gate connected to Carry chain
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MULT_AND MULT_AND_inst (
-LO(LO), // MULT_AND output (connect to MUXCY DI)
_10(10),  // MULT_AND data[0] input
111 // MULT_AND data[1] input

);

// End of MULT_AND_inst instantiation

E=3 AR

Spartan-3 ¥ = %L —5. FPGA @.—H%— H AR
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& XILINXs HEI3E . FHAY ILAVE

MULT18X18SIO

71)25 47 : 18 x 18 Cascadable Signed Multiplier with Optional Input and Output Registers,
Clock Enable, and Synchronous Reset

A(17:0) [MULT18X18SIO| P(35:0)
B(17:0)

CEA |
CEB |
CEP |
CLK |
RSTA |
RSTB |
RSTP |
BCIN(17:0) BCOUT(17:0)

X10238

M=

ZOTHA mLANE, 36 BT 18 X 18 B NA OB H O 51 ERHE L TT, AREG, BREG, PREG J&
WET_XTOIWCRETDHE, ERMOFRENFEITSNET, BICEMEEZT XTLICRETDHE, BidL AT
NI = AR CRIIO RN FEITINET, RAMREREENT25 6, BREBOLUAZ N I70& YR
WL TCT 2747 High /vy ” fx—7 L (CEA, CEB, CEP) L[EIH#IUE >k (RSTA, RSTB. RSTP) 2ME fH &t %
4, BCIN in—h& BCOUT AN —hZ BINPUT J@ % i L ¢ MULTI8X18SIO &4 A r— Rk 4 5L, L KA H
oy riarElicEES,
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AREG Eidr s 0.1 1 AR—NCANVIAZEFE T H0E90%FEL
T3, 0 DFAIFILPAXBERAINT, 1 OHFA
L oRZR™MEREET,
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E3E . FHAY ILAVE £ XILINX.
VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFELAEVWE ST, 2t — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MULT18X18SI10: 18 x 18 cascadable, signed
Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MULT18X18S10_inst : MULT18X18SI0O

generic map (

AREG => 1, -- Enable the input registers
BREG => 1, -- Enable the input registers
B_INPUT => "DIRECT", -- B cascade input "DIRECT"
PREG => 1) -- Enable the input registers

port map (

BCOUT => BCOUT, -- 18-bit cascade output

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

BCIN => BCIN, -- 18-bit cascade input

CEA => CEA, -- Clock enable input for the A port
CEB => CEB, -- Clock enable input for the B port
CEP => CEP, -- Clock enable input for the P port
CLK => CLK, -- Clock input

synchronous/asynchronous multiplier

on the A port (1=on, 0=off)
on the B port (1=on, 0=0ff)

or "CASCADE"

on the P port (1=on, 0=o0ff)

RSTA => RSTA, -- Synchronous reset input for the A port
RSTB => RSTB, -- Synchronous reset input for the B port
RSTP => RSTP, -- Synchronous reset input for the P port

);
-- End of MULT18X18S10_inst instantiation

Verilog 581t (A2 RE2 T —23Y)

// MULT18X18S10: 18 x 18 cascadable, signed synchronous/asynchronous multiplier

// Spartan-3E/3A
// Xilinx HDL Libraries Guide, version 12.3

MULT18X18SI10 #(

_AREG(1), // Enable the input registers on the A port (1=on, 0=0ff)
_.BREG(1), // Enable the input registers on the B port (1=on, 0=0ff)
_B_INPUT("DIRECT"), // B cascade input "DIRECT" or "CASCADE"

_.PREG(1) // Enable the input registers on the P port (1=on, 0=0ff)

) MULT18X18S10_inst (
-BCOUT(BCOUT), // 18-bit cascade output

_P(P), // 36-bit multiplier output
ACA), // 18-bit multiplier input
-B(B), // 18-bit multiplier input

-BCIN(BCIN), // 18-bit cascade input

.CEA(CEA), 7/ Clock enable input for the A port
.CEB(CEB), // Clock enable input for the B port
_.CEP(CEP), // Clock enable input for the P port
.CLK(CLK), 7/ Clock input

-RSTA(RSTA), // Synchronous reset input for the A port
_RSTB(RSTB), // Synchronous reset input for the B port
_.RSTP(RSTP) // Synchronous reset input for the P port

);

// End of MULT18X18SI10_inst instantiation

EF L
Spartan-3 ¥ = %L —<5. FPGA @.—H%— H AR
Spartan—-3A FPGA 7731 5 — &3 —h
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& XILINXs FEIE: THAY ILAVE

MUXCY

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

M=

AT AADEEEAT] (DD 1%, MUXCY @ DI AJIZEHELE9, LC OF+Y— AJj (CD) X, MUXCY @ CI AJji28e
SLET, BLZMAS ) 1T VT v F—7 0 (LUT) O AT TEEEIL . MUX 77073 ardlTar 7 4%
L—yarLET, FvYV—H7 O) ITTBIRENTZATIOENHE 1EN., & LC X V—Hh77oriavmAr
TYVARLET, SO Low DAL DI A3 &IRSFL, High DAL Cl BA@EIRSNET,

ZDIED, v— AV J1EFO MUXCY.D BL O MUXCY L 2850, BARpBZAI T BT )L TLATURNRIOZAIL
T Y REIDIEMIITOLERNDL G A I TEET,

miE

AR H A
S DI Cl 0]
0 1 X 1
0 0 X 0
1 X 1 1
1 X 0 0
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A VAR =gy ]

e i e
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EI3F: FTHAY ILAVE & XILINXs

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXCY: Carry-Chain MUX with general output
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXCY_inst : MUXCY
port map (
0 =0, -- Carry output signal
Cl => Cl, -- Carry input signal
DI => DI, -- Data input signal
S =S -- MUX select, tie to ”1” or LUT4 out

)

-- End of MUXCY_inst instantiation
Verilog 583t (A RAVL T—23Y)

// MUXCY: Carry-Chain MUX with general output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXCY MUXCY_inst (
.0(0), // Carry output signal
_.CI(Cl), // Carry input signal
.DI(DIl), // Data input signal
_S(S) // MUX select, tie to ’1” or LUT4 out

// End of MUXCY_inst instantiation

EER N

Spartan-3 ¥ = %L —3I3. FPGA @.—H#— H AR

Spartan—3A FPGA 773U & —4% 3 —h
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& XILINXs

MUXCY_D

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

LO O

DI CI

X8729

ME
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ANCERLET, BLIRAT ) ix. ATy T—7 0 (LUT) O TEREIL, XOR 77> 7y ar el Cay
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EI3F: FTHAY ILAVE & XILINXs

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXCY_D: Carry-Chain MUX with general and local outputs
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXCY_D_inst : MUXCY_D

port map (
LO => LO, -- Carry local output signal
0=>0, -- Carry general output signal

Cl => Cl, -- Carry input signal

DI => DI, -- Data input signal

S =S5 -- MUX select, tie to “1” or LUT4 out
):

-- End of MUXCY_D_inst instantiation
Verilog 58k (A RA LT —3Y)

// MUXCY_D: Carry-Chain MUX with general and local outputs
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXCY_D MUXCY_D_inst (
.LO(LO), // Carry local output signal
.0(0), // Carry general output signal
_.CI(Cl), // Carry input signal
.DI(DIl), // Data input signal
_S(S) // MUX select, tie to ’1” or LUT4 out

)
// End of MUXCY_D_inst instantiation

EER N 2

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

MUXCY_L

12547 : 2-to—1 Multiplexer for Carry Logic with Local Output
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& XILINXs

VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXCY_L: Carry-Chain MUX with local output
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXCY_L_inst : MUXCY_L
port map (

LO => LO, -- Carry local output signal

Cl => Cl, -- Carry input signal

DI => DI, -- Data input signal

S =>S8§ -- MUX select, tie to ”1” or LUT4 out
);

-- End of MUXCY_L_inst instantiation
Verilog 583t (A RAVL T—23Y)

// MUXCY_L: Carry-Chain MUX with local output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXCY_L MUXCY_L_inst (
.LO(LO), // Carry local output signal
_.CI(Cl), // Carry input signal
.DI(DI), // Data input signal
_S(S) // MUX select, tie to *1” or LUT4 out

// End of MUXCY_L_inst instantiation

EER AR

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

MUXF3

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

MUXF5
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& XILINXs

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF5: Slice MUX to tie two LUT4’s together with general output
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXF5_inst : MUXF5

port map (
0=>0, -- Output of MUX to 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
Verilog 583t (A RAVL T—23Y)

// MUXF5: Slice MUX to tie two LUT4’s together with general output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXF5 MUXF5_inst (
.0(0), // Output of MUX to general routing
_10(10), // Input (tie directly to the output of LUT4)
_11(11), /7 Input (tie directoy to the output of LUT4)
_S(S) // Input select to MUX

// End of MUXF5_inst instantiation

EER N

Spartan-3 ¥ = %L —3I3. FPGA @.—H#— H AR

Spartan—3A FPGA 773U & —4% 3 —h
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& XILINXs FEIE: THAY ILAVE

MUXF3_D

71)2F 47 : 2-to—1 Look-Up Table Multiplexer with Dual Output

MUXF5_D
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EI3F: FTHAY ILAVE & XILINXs

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF5_D: Slice MUX to tie two LUT4”s together with general and local outputs
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXF5_D_inst : MUXF5_D

port map (
LO => LO, -- Ouptut of MUX to local routing
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie directly to the output of LUT4)
11 => 11, -- Input (tie directoy to the output of LUT4)
S=>S8 -- Input select to MUX

)N

-- End of MUXF5_D_inst instantiation
Verilog 58k (A RA LT —3Y)

// MUXF5_D: Slice MUX to tie two LUT4’s together with general and local outputs
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXF5_D MUXF5_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
_10(10), // Input (tie directly to the output of LUT4)
_11(11), /7 Input (tie directoy to the output of LUT4)
_S(S) // Input select to MUX

)
// End of MUXF5_D_inst instantiation

EER N 2

Spartan—3 Y= Rl —ar FPGA & —H#— AR

Spartan—-3A FPGA 773 & —XZ> —L

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
132 http://japan.xilinx.com UG613 (v12.3) 2010 £ 9 A 21 H



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

& XILINXs FEIE: THAY ILAVE

MUXFo_L

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

MUXF5_L
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EI3F: FTHAY ILAVE & XILINXs

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF5_L: Slice MUX to tie two LUT4’s together with local output
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXF5_L_inst : MUXF5_L

port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie directly to the output of LUT4)
11 => 11, -- Input (tie directoy to the output of LUT4)
S =>S8§ -- Input select to MUX

);

-- End of MUXF5_L_inst instantiation
Verilog 583t (A RAVL T—23Y)

// MUXF5_L: Slice MUX to tie two LUT4’s together with local output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXF5_L MUXF5_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), // Input (tie directly to the output of LUT4)
_11(11), /7 Input (tie directoy to the output of LUT4)
_S(S) // Input select to MUX

// End of MUXF5_L_inst instantiation
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TS5 47 : 2-to-1 Look-Up Table Multiplexer with General Output
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EI3F: FTHAY ILAVE & XILINXs

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF6: CLB MUX to tie two MUXF5’s together with general output
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXF6_inst : MUXF6

port map (
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF5 LO out)
11 => 11, -- Input (tie to MUXF5 LO out)
S =S -- Input select to MUX
);

-- End of MUXF6_inst instantiation
Verilog 583t (A RAVL T—23Y)

// MUXF6: CLB MUX to tie two MUXF5’s together with general output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXF6 MUXF6_inst (
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to MUXF5 LO out)
_11(11), /7 Input (tie to MUXF5 LO out)
_S(S) // Input select to MUX

// End of MUXF6_inst instantiation
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EI3F: FTHAY ILAVE & XILINXs

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF6_D: CLB MUX to tie two MUXF5’s together with general and local outputs
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXF6_D_inst : MUXF6_D

port map (
LO => LO, -- Ouptut of MUX to local routing
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF5 LO out)
11 => 11, -- Input (tie to MUXF5 LO out)
S=>S8 -- Input select to MUX

)N

-- End of MUXF6_D_inst instantiation
Verilog 58k (A RA LT —3Y)

// MUXF6_D: CLB MUX to tie two MUXF5’s together with general and local outputs
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXF6_D MUXF6_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
_10(10), /7 Input (tie to MUXF5 LO out)
_11(11), /7 Input (tie to MUXF5 LO out)
_S(S) // Input select to MUX

)
// End of MUXF6_D_inst instantiation
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EI3F: FTHAY ILAVE & XILINXs

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF6_L: CLB MUX to tie two MUXF5’s together with local output
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXF6_L_inst : MUXF6_L

port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie to MUXF5 LO out)
11 => 11, -- Input (tie to MUXF5 LO out)
S =>S8§ -- Input select to MUX
);

-- End of MUXF6_L_inst instantiation
Verilog 583t (A RAVL T—23Y)

// MUXF6_L: CLB MUX to tie two MUXF5’s together with local output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXF6_L MUXF6_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), // Input (tie to MUXF5 LO out)
_11(11), /7 Input (tie to MUXF5 LO out)
_S(S) // Input select to MUX

// End of MUXF6_L_inst instantiation

F B R
Spartan-3 ¥ = %L —3<3. FPGA @.—H#— H AR
Spartan—3A FPGA 773U & —H& 3 —h

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
140 http://japan.xilinx.com UG613 (v12.3) 2010 £ 9 A 21 H



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

& XILINXs FEIE: THAY ILAVE

MUXF7

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

MUXF7

X10684

ME

ZOTHAY VAN MIST DN I T T T=TNVEMBRGDYE T 1 77 7ar DNy Ty T T—=7 V%
72X 81 v VT TV IV BB T DI~ VT L oY Ty riark A TVACNLET, 10 BLOVT A
1L, MUXF6 Or—H/Lv 77 (LO) 28 LE3, BELZRAT (S) 1X, EOWNEAY N THEREI C&XET, S A Low O
BAIT 10 2NBRINE L, High OEA1E 11 2NBIRENE T,

ZDIEN, m— BV 2D MUXET.D BXOMUXETL WY BApAZAI T FF IV TLATINIOZAIL T
THZ LV EMIZITOVNENS LGS IERATEET,

i 2 3}

AR 7
S I0 I (0]

0 10 X 10

1 X 11 11

X 0 0

X 1 1 1

R—k4 AR B T ae

O H ) 1 HABLRR~D MUX O H 7

10 AT 1 AJ1 (MUXF6 LO H iz #z#t)
I AT 1 AF1 (MUXF6 LO H /712 8545%)
S ATJ 1 MUX ~DO A&V Z7R
THAODANEE

A ARB Y m—a Gl

HE i

CORE Generator™ 33X\ ¥ —K AT

~ /DR —k NG

Spartan-3A & U Spartan—3A DSP 5475 (K (HDL )
UG613 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com 141




EI3F: FTHAY ILAVE & XILINXs

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7: CLB MUX to tie two MUXF6’s together with general output
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXF7_inst : MUXF7

port map (
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S =S -- Input select to MUX

);

-- End of MUXF7_inst instantiation
Verilog 583t (A RAVL T—23Y)

// MUXF7: CLB MUX to tie two LUT6’s or MUXF6’s together with general output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXF7 MUXF7_inst (
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to MUXF6 LO out or LUT6 06 pin)
_11(11), /7 Input (tie to MUXF6 LO out or LUT6 06 pin)
_S(S) // Input select to MUX

// End of MUXF7_inst instantiation
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71)2F 47 : 2-to—1 Look-Up Table Multiplexer with Dual Output
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EI3F: FTHAY ILAVE & XILINXs

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7_D: CLB MUX to tie two MUXF6’s together with general and local outputs
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXF7_D_inst : MUXF7_D

port map (
LO => LO, -- Ouptut of MUX to local routing
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S=>S8 -- Input select to MUX

)N

-- End of MUXF7_D_inst instantiation
Verilog 58k (A RA LT —3Y)

// MUXF7_D: CLB MUX to tie two LUT6’s or MUXF6”s together with general and local outputs
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXF7_D MUXF7_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to MUXF6 LO out or LUT6 06 pin)
_11(11), /7 Input (tie to MUXF6 LO out or LUT6 06 pin)
_S(S) // Input select to MUX

)
// End of MUXF7_D_inst instantiation
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)25 47 : 2-to—1 look-up table Multiplexer with Local Output

MUXF7_L
10 Lo

I

X10686

ME

ZOTHAY TV AN WIS TN I T T T=TNVEMBGDYE T 17727 ar DNy Ty T T—=7 V%
7213 16:1 ~VTF IV IV R T DD~V T Lo Trorvar e Ar VAV RNLET, 10 BELO T AT
L. MUXF6 Or—H /7] (LO) 28 LE3, BELZRAT (S) 1X, EFOWNEHAY N THEREI C&XET, S 2 Low O
BAIT 10 2NBRINE L, High OEA1E 11 2NBIRENE T,

LO H771%. [FIC CLB A5 A4 ZARNITHAHRD AN S) DRI AL £,

mIER

AR Hh
s 0 I Lo

0 10 X 10

1 X I1 I1

X 0 0

X 1 1 1

R—b4 A [ 2 1 g

Lo 71 1 B A VB~ MUX D i
10 ATy 1 AH

11 A7) 1 AH

S AT 1 MUX ~D AL 27k
THAVDANEZE

AUARB =gy "]

HeEwm HeAw

CORE Generator™ 3L U\ 44—k AH]

~7aDYR—h PN

Spartan-3A & U Spartan—3A DSP 5475 (K (HDL )
UG613 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com 145




EI3F: FTHAY ILAVE & XILINXs

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7_L: CLB MUX to tie two MUXF6’s together with local output
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXF7_L_inst : MUXF7_L

port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S =>S8§ -- Input select to MUX

);

-- End of MUXF7_L_inst instantiation
Verilog 583t (A RAVL T—23Y)

// MUXF7_L: CLB MUX to tie two LUT6”s or MUXF6’s together with local output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXF7_L MUXF7_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), // Input (tie to MUXF6 LO out or LUT6 06 pin)
_11(11), /7 Input (tie to MUXF6 LO out or LUT6 06 pin)
_S(S) // Input select to MUX

// End of MUXF7_L_inst instantiation
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EI3F: FTHAY ILAVE & XILINXs

VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8: CLB MUX to tie two MUXF7’s together with general output
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXF8_inst : MUXF8

port map (
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S =S -- Input select to MUX
);

-- End of MUXF8_inst instantiation
Verilog 583t (A RAVL T—23Y)

// MUXF8: CLB MUX to tie two MUXF7’s together with general output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXF8 MUXF8_inst (
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
_S(S) // Input select to MUX

// End of MUXF8_inst instantiation
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VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXF8_D_inst : MUXF8_D

port map (
LO => LO, -- Ouptut of MUX to local routing
0=>0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S=>S8 -- Input select to MUX

)N

-- End of MUXF8_D_inst instantiation
Verilog 58k (A RA LT —3Y)

// MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXF8_D MUXF8_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
_10(10), /7 Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
_S(S) // Input select to MUX

)
// End of MUXF8 D_inst instantiation

EER N 2

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

Spartan—-3A FPGA 773 & —XZ> —L
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& XILINXs FEIE: THAY ILAVE

MUXF8_L

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

MUXF8_L
10 L0

il

X10689

M=

ZOFHFAY U AVNI RS T AL I TS T —T )L 4 Dk MUXES % 2 DA bE T 8 777 ardDly
IT w7 T—TNVEL 32:1 < VF T VLIV RERT DD~ VT T LI% Ty arkw, CLB 2 il (AF A28
) IZA>FIARLET, 10 BII ASITIZ MUXET oa—h i (LO) 28 L4, BL2ZRMAN (S) 1E.
EONI Ry M THEREN TEE T, S 2% Low DAL 10 238 INSFL, High DA T 11 28RS ET,

LO 1%, R CLB ZAFA ANIZHDRID A S E D L £,

i 2R
AR H 7
S 10 I LO
0 10 X 10
1 X 11 1
X 0 0
1 1 1

A — 0D B8

R—hr4 7 e ¥ RE

LO 7 1 T — M VELBR~D MUX O HL A
10 AF 1 AJ (MUXF7 LO A7\ Bt
1 A 1 AF1 (MUXF7 LO Hi 71245 5¢)
S AT 1 MUX ~D A )L 7k
THAODANEE

AVAB L T— gy A

CORE Generator™ 3L 4 H—K PN

~7aDYR—h NGl
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VHDL 8t (2 RAVI T —3Y)
WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

MUXFS_L_inst : MUXFS_L

port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S =>S8§ -- Input select to MUX
);

-- End of MUXF8_L_inst instantiation
Verilog 583t (A RAVL T—23Y)

// MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

MUXF8_L MUXF8_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), // Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
_S(S) // Input select to MUX

// End of MUXF8 L_inst instantiation

F B R
Spartan-3 ¥ = %L —3<3. FPGA @.—H#— H AR
Spartan—3A FPGA 773U & —H& 3 —h
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& XILINXs

OBUF

Z1)2=5 47 : Output Buffer

OBUF

Do

X9445

ME

ZOTYA T ACNIHMIH )Ny T 7T MG EE, MIA AT —R TR FPGA 7 /3 A B UZEREN 572
DIFEHALEST, TS DT XTOH SR —RMZ OBUF, OBUFT., OBUEDS, OBUFTDS O\ iz ks 3544

HRHVET,

IO A NMINEEIEEZ SN D BEL . T 7 D156 B OB ER A MG L ET, /0 7 ry7 (10B) N
WZHVET, HD) (0) 1%, OPAD F721d IOPAD [ZHfeSNET, ZO=L A NCIE, LVTTL Mg 23M# H <41, DRIVE
HIRI L SLOW F721% FAST %% U CERBY B L AL — L — A RIR X T, T 74/ Tt DRIVE=12mA.
AN— L —MI SLOW IR ESNTWET,

R—bDEREA

R—r% A iz HeBE
0 Hi7 ! e 0T DR — M B BERES LB OBUF O )
I AT ! OBUF OAJ), HR— N BB T 51y 71 B
THAUDANFE*
A AB =gy ]
e HeSE
CORE Generator™ 8X U 4 —K A ]
~ 7B oY~k R
& AR RE7s & 1%
B 547 | & TI4Ib Bt
PRIVE T |2.4.6.8.12,16, |12 Hi ) BB iR E L E T, FF AP O R
24 BIEVEE L TS,
IOSTANDARD w54 | F—sv—1as@ | DEFAULT TUAVMI /O B EEIV Y TET,
SLEW SFHI | SLOW, FAST SLOW MR A D AL — L—aHEELET, =
DRI BB AT E I, T4y — B
LTSN,
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUF: Single-ended Output Buffer
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

OBUF_inst : OBUF

generic map (
DRIVE => 12,
10STANDARD => "DEFAULT",
SLEW => "'SLOW')

port map (
0 =0, -- Buffer output (connect directly to top-level port)
1 =1 -- Buffer input

);

-- End of OBUF_inst instantiation
Verilog i1t (A2 RE2 T —23Y)

// OBUF: Single-ended Output Buffer
// Spartan-3A
// Xilinx HDL Libraries Guide, version 12.3

OBUF #(
.DRIVE(12), // Specify the output drive strength
- 10STANDARD("'DEFAULT"), // Specify the output 1/0 standard
_SLEW('SLOW™) // Specify the output slew rate

) OBUF_inst (
.00, // Buffer output (connect directly to top-level port)
1D // Buffer input

):

// End of OBUF_inst instantiation

EER N

Spartan-3 Y= Rl —v 32 FPGA &t —H — AR

Spartan-3A FPGA 773 5 —X% 3 —L
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& XILINXs FEIE: THAY ILAVE

OBUFDS

71)S5 47 : Differential Signaling Output Buffer

0]
oB

OBUFDS

X9259

ME

ZOTFHAL mL AN, REBEOZEFE S (1.8V CMOS) W R —hTHH —DH v 77 T4, NEEIEZS
HNABLEEL . Fy 7o T AEFORREEREZ MG LET, B 2 2ORRLHK—K (0 BLD OB) 7
HY, bDOR—b et ENl~2H | (AL —T | LIFONET, v AZEAL —T71E MYNET & MYNETB @ X912,
FICimEUE B O Xt OREEZRLET,

i B R

AR tHh

I 0] OB
0 0 1

1 1 0

ENOE L

R—r42 A [ £ B BE

© 7 1 Dift p Hi 7 (B |- i — b i B e)
oB 7 1 Diff n ) (e bR — hC EL 3 B0
I AT 1 Ny 77D AT

FHAL D AN

AVAB v T—ay e

He7 RA]

CORE Generator™ B X O\ 4 —FK A ]

ERAA R E M

B BAT {[E] T4k ERER

IOSTANDARD XFH | Ta— B R DEFAULT TLAVMZ /O Bk ZED Y4 T
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFDS: Differential Output Buffer
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

OBUFDS_inst : OBUFDS
generic map (
I10STANDARD => "DEFAULT'™)

port map (
0=>0, -- Diff_p output (connect directly to top-level port)
OB => OB, -- Diff_n output (connect directly to top-level port)
1 =1 -- Buffer input

)N

-- End of OBUFDS_inst instantiation
Verilog 58k (A RA LT —3Y)

// OBUFDS: Differential Output Buffer
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

OBUFDS #(
- 10STANDARD("'DEFAULT'") // Specify the output 1/0 standard
) OBUFDS_inst (

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

);
// End of OBUFDS_inst instantiation

EER A

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

Spartan—-3A FPGA 773 & —XZ> —L
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& XILINXs

OBUFT

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

OBUFT
T

@i
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AR R 1%

B BA4T & TIHIE 2t A

DRIVE ke 2,4,6,8,12,16, 24 | 12 HA OB ER A EL £, FRAHET
RBIENMEZ AL TTES N,

IOSTANDARD SLFH 7 —4v—baBiE | DEFAULT TLAVMI /0 A2 E0 Y TET,

SLEW SeFF| [ SLOW, FAST SLOW HIIETA RO AL — L— ataELET,
ZORMEO IR E ST IEL, T =5 —h
EBRLTIEEN,

VHDL 88k (A2 RA T —3Y)
WD 2 ODXBFELZVEAIT, 2 — L T T AT E S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFT: Single-ended 3-state Output Buffer
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

OBUFT_inst : OBUFT

generic map (
DRIVE => 12,
10STANDARD => "DEFAULT",
SLEW => ""SLOW')

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

)

-- End of OBUFT_inst instantiation
Verilog S8k ([ RA2A T —3Y)

// OBUFT: Single-ended 3-state Output Buffer
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

OBUFT #(
_DRIVE(12), // Specify the output drive strength
- 10STANDARD(*"'DEFAULT"), // Specify the output 1/0 standard
_SLEW('SLOW'™) // Specify the output slew rate

) OBUFT_inst (

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

// End of OBUFT_inst instantiation

EER AR 2

Spartan-3 Y= Rl —3v 32 FPGA &—H — AR

Spartan-3A FPGA 773 5 —X% v —L
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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
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CORE Generator™ 8L 4 —FK Nl

~7uadPrR—h ARH]

ERAA R E

B BALT 1B FTI4ILE ERER
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& XILINXs

VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFTDS: Differential 3-state Output Buffer
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

OBUFTDS_inst : OBUFTDS
generic map (
I10STANDARD => "DEFAULT'™)

port map (
0=>0, -- Diff_p output (connect directly to top-level port)
OB => OB, -- Diff_n output (connect directly to top-level port)
1 =1, -- Buffer input
T=>T -- 3-state enable input

)

-- End of OBUFTDS_inst instantiation

Verilog i1t (A2 RE2 T —23Y)

// OBUFTDS: Differential 3-state Output Buffer
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

OBUFTDS #(

- 10STANDARD(*'DEFAULT") // Specify the output 1/0 standard

) OBUFTDS_inst (

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

.T(D) // 3-state enable input

s
// End of OBUFTDS_inst instantiation

EER N

Spartan-3 Y= Rl —v 32 FPGA &t—H — AR

Spartan-3A FPGA 773 5 —X% 3 —L
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& XILINXs

ODDR2

71)SF 47 : Dual Data Rate Output D Flip—Flop with Optional Data Alignment, Clock Enable

and Programmable Synchronous or Asynchronous Set/Reset

o | ODDR2

D1 Q

Co

X10236

M=

ZOFHA L ACMI, WAFE T F—% L—k (DDR) LY AZ T, FPGA 2O SN AX TV F—% L—)
EBE2AERTAH-DIHEHALET, ODDR21Z. CO0& Cl @ 2 DD ruyriffiHL TarR—x MIEREEINLD
T, CORBIVClDOMTDONH EAVTy P TT —ZnH & E T, ODDR2 1L, LY AZDOEMEEEIET57-01C
ERC&BT 7747 High oy A3 —7 )V (CE) AR—Fb, ®tIid b7y 71/ E-I3FER BRI ET
x5y Uty R— iz TET, ODDR2 (21X, 1 7y THRVIAENT=T —4% 2 /7y TH T4

Tar OFEERENHVET,

i IR
AN HAh
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1 X X X X X X 1
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° 0 0 X X X el
0 0 1 DO 1 X DO
0 1 X D1 X 1 D1
v h/UEy ML SRTYPE fE TR G E 7 fe
THAUDAREE
A VAR =gy Heuw
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FRAELES
B 247 | & FI+ILE £ ER

DDR_ALIGNMENT %] | NONE, C0, Cl1 NONE DDR LU 2EZD AN F ¥ T F ¥ E~AET %
RELET, NONE IR ETHE, COZays
23 Low 225 High (2810 #b A L& DO AN
12, Cl Zwaw 773 Low 736 High 12810 &b 5
LI DLIC FT—#E A NLET, CO T,
DO & D1 Wi 5 ~DANTIH CO /7y rDH E
Ny VICFEBILET, C1 T, DO & DI
T ~DANIIINCl 7ay 7O H ERyzy
CIZRMILET,

INIT BT 0.1 0 QO I DFHIMEE 0 /1% 1 ITRE
SRTYPE == | SYNC. ASYNC SYNC /Uty b SYNC F721E ASYNC (23 &

VHDL 2k (A RES T—23Y)
WD 2 SOXNFIELZNES L. a8 — LT T4 T B = ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ODDR2: Output Double Data Rate Output Register with Set, Reset
- and Clock Enable.

- Spartan-3A

—-- Xilinx HDL Libraries Guide, version 12.3

ODDR2_inst : ODDR2
generic map(
DDR_ALIGNMENT => "NONE'", -- Sets output alignment to "NONE', "CO", "C1"

INIT => ”0”, -- Sets initial state of the Q output to ’0” or 1~
SRTYPE => "SYNC') -- Specifies "SYNC" or "ASYNC" set/reset
port map (

Q => Q, -- 1-bit output data
CO => CO, -- 1-bit clock input
Cl => C1, -- 1-bit clock input

CE => CE, -- 1-bit clock enable input

DO => DO, -- 1-bit data input (associated with CO)
D1 => D1, -- 1-bit data input (associated with C1)
R => R, -- 1-bit reset input

S =S -- 1-bit set input

);

-- End of ODDR2_inst instantiation

Verilog 581t (A2 A2 T —23Y)

// ODDR2: Output Double Data Rate Output Register with Set, Reset
// and Clock Enable.

// Spartan-3E/3A/6

// Xilinx HDL Libraries Guide, version 12.3

ODDR2 #(
-DDR_ALIGNMENT(*'NONE'), // Sets output alignment to "NONE", "CO" or 'C1"
_INIT(1”b0), // Sets initial state of the Q output to 1°b0 or 1°bl
_SRTYPE(*'SYNC'™) // Specifies "SYNC" or "ASYNC" set/reset
) ODDR2_inst (
.Q(Q), // 1-bit DDR output data
.Co(co), // 1-bit clock input
.C1(C1), // 1-bit clock input
.CE(CE), // 1-bit clock enable input
.DO(DO), // 1-bit data input (associated with CO)
.D1(DP1), // 1-bit data input (associated with C1)

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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& XILINXs HEI3E . FHAY ILAVE

-R(R), // 1-bit reset input
.S(S) // 1-bit set input

):

// End of ODDR2_inst instantiation

EER N

Spartan-3 Y= Rl —v 32 FPGA &—H — AR
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EI3F: FTHAY ILAVE & XILINXs

PULLDOWN

Z1JSF 47 : Resistor to GND for Input Pads, Open—Drain, and 3-State Outputs

PULLDOWN

X10690

ME

OBV AU NEI, AT B, BF RO Ry RIZEHR L, 77— T 5 [REEDH D/ —Rory v s Ll % Low
WLET,

R—bDEREA

R—r% AR 2 e g

© H) 1 TR ) B AL — M E )
FHALDANF &

AVAR =g ]

HE R Ay

CORE Generator™ X w4 —F )

~7rdOHPR—h F

VHDL 81k (/2 RAVP T —23Y)
KD 2 ODLNIFIELR WSS, 28— LTy T4 T4 B = ORNCBE AT E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-— PULLDOWN: 1/0 Buffer Weak Pull-down
-- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

PULLDOWN_inst : PULLDOWN
port map (

0=>0 —- Pulldown output (connect directly to top-level port)
)N

-- End of PULLDOWN_inst instantiation
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// PULLDOWN: 1/0 Buffer Weak Pull-down
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

PULLDOWN PULLDOWN_inst (
.0(0) // Pulldown output (connect directly to top-level port)
);
// End of PULLDOWN_inst instantiation
=: =3
2 MR #R

Spartan-3 ¥ = %L —<9. FPGA .—H%'— H AR
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EI3F: FTHAY ILAVE & XILINXs

PULLUP

71)25 47 : Resistor to VCC for Input PADs, Open—Drain, and 3-State Outputs

PULLUP

X10691

M=E

ZOTHA TV AUME L DD AT MTIAAT = 1 ERITBF AR — RSN E E T2 135 — A CHRE X U
IRNEXIT, il weak High TEBRENTEXFET, ZOTLAVME, TRTORIANNERAIN TN RNEE|TA—T R
LAy ZLAVRBIRw7o0uly 7 L% 1 (High) I2LET,

R—rD R

R—h4 A B taE

0 ke ! FNT w7 ) (B AR — N BB
FHALDAN T

AVAB YT gy -

HERR P

CORE Generator™ B LU 4 —R A

~7adPR—h )

VHDL 2t (A RES T—2 )
KD 2 ODLNIEIELR NS, a8 — LTy T4 T4 B S OB T E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- PULLUP: 1/0 Buffer Weak Pull-up
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

PULLUP_inst : PULLUP
port map (

0=>0 -- Pullup output (connect directly to top-level port)
);

-- End of PULLUP_inst instantiation

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// PULLUP: 1/0 Buffer Weak Pull-up
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

PULLUP PULLUP_inst (
.0(0) // Pullup output (connect directly to top-level port)
);
// End of PULLUP_inst instantiation
=: =3
2 MR #R

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

Spartan—-3A FPGA 773 5 — & —h

Spartan-3A £ & U Spartan-3A DSP 547 5!) 74K (HDL F)

UG613 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com

167


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

EI3F: FTHAY ILAVE & XILINXe

RAM16X1D
J1)25 47 : 16-Deep by 1-Wide Static Dual Port Synchronous RAM

RAM16X1D
WE SPO

D |
weLk | opo
A0 |
Al |
A2 |
A3 |
DPRAO |
DPRAT |
DPRA2 |

DPRA3 |

X4950

M=

ZOTLAVNMNEI 16 V—R X 1 EYhDTF 27 /L AR—b SRAM T, R EZIAREEEL KL TOET, T30 AI2IL,
FAHL TR A (DPRA3 ~ DPRAOD) L EXIALTRLZ (A3 ~ A0) D 2 FEEHDOTRL A R—R3HVET, 2 2 &
HOTRLVA R—MIFERBATY, HAHBLTRL AL THAE Y (DPO) I I SNAENEESH, EEIAL
TRV AL TESABEITOINENEESNET, T4 A F—7 /L (WE) 28 Low DIFE, T4k 7av7 (WCLK)
OB ITER I, RAM IS TWAIIZ AL LR A,

WE 23 High @54, WCLK 73 Low 2> High (28I b2 &2, T —% AT (D) DfED 4 BV hOEZIALTRL A
TERINSNTZT—RIZe—RshET, EZIALZELIATICIE, WCLK 23 Low 25 High 12810 DS, EXIA
BT RLALTF =B AN OEERZESELILERHVET, WCLK 1T 74V TILT 7T 47 High T, A3 —
AR LCT 7747 Low IZT52L TEET, WCLK DA SRy MIBEBES A /3—% 3 RAM 7oy 7N
MARENET,

SPO I J1ZiE, A3 ~ A0 THEINZAEY BA A & ET, DPO H/71Zid. DPRA3 ~ DPRAO T E
SN AEY BILVOENH IENET,

AE . EBXIALLLEIT, GEAHLT RV A R —FDOT RUVRIZITREINERE A,

INIT @AM 458, RAM ZESE0H{L & F3, ffiL, INIT=ABAC O XHIT, 16 HE THEL TLEEW, INIT
BT ELR VAT, RAM X 0 I2¥ 8 b S ET,

i 2 5%
T RRRERORERIRLET .
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& XILINXs EIE: THAY ILAVH
AR Hh
WE (£—F) WCLK D SPO DPO
0 (FEAHIL) X X data_a data_d
1 (FEAHL) 0 X data_a data_d
1 GEAHL) 1 X data_a data_d
1 (GEXAR) 7 D D data_d
1 (FEAHL) l X data_a data_d
dataa = A3 ~ A0 TFREIN/=U—K
data_d = DPRA3 ~ DPRA0 CTigESNZY —F
THAUDANFE
A AR Ty 7l
HE HELE
CORE Generator™ BL WY 4% —K NGl
~7adHR—hK AW
FERA L E M
B 24T E TI4ILb £ BA
INIT 16 1%L 16 & M FTRCEnm RAM, L 2% LUT OHIHIMEZ 5 E
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& XILINXs

VHDL 521k (/2 RA T —23Y)

WD 2 ODOLBFEELRNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM16X1D:
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

RAM16X1D_inst :
generic map (
INIT => X"0000")

RAM16X1D

16 x 1 positive edge write, asynchronous read dual-port distributed RAM

port map (
DPO => DPO, -- Read-only 1-bit data output for DPRA
SPO => SPO, -- R/W 1-bit data output for A0-A3
A0 => A0, -- R/W address[0] input bit
Al => Al, -- 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 => DPRAl1l, -- Read-only address[1l] 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

Verilog 581t (A2 RZ T —23Y)

// RAM16X1D: 16 x 1 positive edge write, asynchronous read dual-port distributed RAM

// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

RAM16X1D #(
-INIT(16°h0000) // Initial contents of RAM
) RAM16X1D_inst (

_.DPO(DPO), // Read-only 1-bit data output for DPRA
_.SPO(SPO), // Rw/ 1-bit data output for AO-A3
_A0O(AO), // Rw/ address[0] input bit
_A1(AL), // Rw/ address[1] input bit
_A2(A2), // Rw/ address[2] input bit
_A3(A3), // Rw/ address[3] input bit

.D(D), // Write 1-bit data input
_DPRAO(DPRAO), // Read address[0] input bit
.DPRA1(DPRAl), // Read address[1] input bit
-DPRA2(DPRA2), // Read address[2] input bit
.DPRA3(DPRA3), // Read address[3] input bit

_WCLK(WCLK), // Write clock input
-WE(WE) // Write enable input
):

// End of RAM16X1D_inst instantiation

s HIEHR

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

Spartan—3A FPGA 773 & —H 3 —h
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& XILINXs

RAM16X1S

J1)2F 47 : 16-Deep by 1-Wide Static Synchronous RAM

RAM16X1S
W | o

D
WCLK |
A0 |
Al |
A2

A3

X4942

M=

ZOTLACNI 16 V—R X 1 Ewv R SRAM T, [A#EZIALEELH L TWET, 748 A 13—7 /L (WE) 23 Low
DA TAN 7ayy (WCLK) OEBRB TR XL, RAM IS TOAEIZZ(LLFH A, WE 8 High (2725E,
WCLK 2% Low 25 High (20D B EXIZ, 7 —H% AT (D) DIED 4 EFDOTRL A (A3 ~ A0) TEIRSNZT—
Rice—R&ENEd, WCLK IZF 74V TIXT 7547 High TT0B, A N—Z& AL TT 7747 Low ITT 528
HTEET, WCLK DA Ry M ESNTZA /3 —21T, RAM 7 oy 7 NI A ENET,

Ay (O) I ENDMEIE, TRUA B THRES 2 RAM WO BTSN TODIETY, INIT BtkafE
A+5E, ar74Xal—aFIC RAMIGXIS 24 caEd,

i IE R

AR HAh
WE (£—F) WCLK D o}

0 (FAHL) X X =y
1 (FEA L) 0 X F—n
1 (REAHIL) 1 X =
1 (FEAA) T D D

1 @A HL) ! X S
T =4 =A3 ~ A0 THREINET—F

THAVDANAE

AVARB =gy T

i i

CORE Generator™ LW 44 —F R

~ 7D HE—N N

ERAATREZE %

B "84T & T24Ib 2t B
INIT 16 5K 16 £ Ml TR RAM O ¥ it % 45 7
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EI3F: FTHAY ILAVE & XILINXs

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM16X1S: 16 x 1 posedge write distributed (LUT) RAM
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

RAM16X1S_inst : RAM16X1S
generic map (
INIT => X"0000")

port map (
0 =0, -- RAM output
A0 => A0, -- RAM address[0] input
Al => Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
):

-- End of RAM16X1S_inst instantiation
Verilog 881k (A2 RAT T —3Y)

// RAM16X1S: 16 x 1 posedge write distributed (LUT) RAM
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

RAM16X1S #(
-INIT(16”h0000) // Initial contents of RAM
) RAM16X1S_inst (

.00, // RAM output

_A0O(AO), // RAM address[0] input
_A1(AL), // RAM address[1] input
_A2(A2), // RAM address[2] input
_A3(A3), // RAM address[3] input
.D(D), // RAM data input
_WCLK(WCLK), // Write clock input
-WEQWE) // Write enable input

)
// End of RAM16X1S_inst instantiation

EER R

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

RAM32X1S
J1)2F 47 : 32-Deep by 1-Wide Static Synchronous RAM

RAM32X1S
WE (e}

X4943

M=

ZOTHA TUAVME 32 U—FR X 1 B b SRAM T, AIiESIAHZEEZM A TWET, TA48 A3 —7 L (WE)
7 Low D5 A~ 7ay7 (WCLK) OEB TSI, RAM TSI TODIEIZZ /L E8 A, WE 23 High (2
72%L, WCLK 23 Low 75 High (280 b HEXIZ, 7 —Z AJ) (D) DN 5 EYROT R A (A4 ~ A0) T4
72U —RiZe—REnFEt, BXALLIELLITHTIE. WCLK 23 Low 7°5 High 1BV DL ARFTIC, EXIALTRL A
ETF — A ANSIDEE L ESEDLVLENHVET, WCLK 1XT 74V T T 7747 High TR, A3 —Z%f
LT 7747 Low IZTHZEHTEET, WCLK DA Ry MIELE SN A /3 —F X, RAM 7 a7 NIZHL A A
FNET,

HAE s (O) ITH IENDEIL. TRL A B THRESNT- RAM WO E I HSILTWAIE TS, INIT B4
AT 5E, a7 4Fal—a0 12 RAM32X1S ¥ H L TE 1,

i I8 3R

AN o
WE (E—F) WCLK D o

0 (FAHL) X X e
1 B HL) 0 X -2
1 (@A HL) 1 " e
L (FEZAH) ! D 5

1 (FEA L) 1 X s
THALDANABE

A AR T ay -

HERR Hedt

CORE Generator™ 3LV % —R [

~7aDYR—h R
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EI3F: FTHAY ILAVE & XILINXs

EAR RS
E i "L [} TIA4IL | FREA
INIT 16 32 £ Ml FATER | RAM OIBEE R E

VHDL 8281 (/> RAI T —23Y)
WD 2 DODLBFIELR NGRS IE, 2 — LT T4 T4 B S ORNCANO T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

RAM32X1S_inst : RAM32X1S
generic map (
INIT => X"00000000"")

port map (
0 =>0, -- RAM output
A0 => AO, -- RAM address[0] input
Al => Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
A4 => A4, -- RAM address[4] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
)

-- End of RAM32X1S_inst instantiation
Verilog 58k ([ RA2 LT —3Y)

// RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

RAM32X1S #(
- INIT(32”h00000000) // Initial contents of RAM
) RAM32X1S_inst (

.0(0), // RAM output

.A0CAO0), // RAM address[0] input
_A1(Al), // RAM address[1] input
A2(A2), // RAM address[2] input
_A3(A3), // RAM address[3] input
_A4(AL), // RAM address[4] input
.D(D), // RAM data input
_WCLK(WCLK), 7/ Write clock input
-WEQWE) // Write enable input

)
// End of RAM32X1S_ inst instantiation

EER N

Spartan-3 Y= Rl —3v 32 FPGA &t—H — AR

Spartan-3A FPGA 773 5 —X% v —L
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& XILINXs FEIE: THAY ILAVE

RAM64X1S
12547 : 64-Deep by 1-Wide Static Synchronous RAM

— RAM64x1S

off

0]

=
[9)
Qo
=

>
o

53[5 [3]%]
(S0 R APV S I

X9265

ME

ZOTHAY T ANT 64 T—R X 1 Ewvh® SRAM T, R EZALEIELZHZ TCHOET, FA48 A 32—7 /1 (WE)
2 Low DA, T4k 7y 7 (WCLK) OBEBITELI N, RAM TSN T A EIZE{LL FH A, WE 23 High (2
725&, WCLK 23 Low 75 High ([ZHIW DL L&, T —% A J1 (D) DD 6 B RO T RLA (A5 ~ A0) TEIRZL
72U —Rlice—REnFET, WCLKIZT 74V N TIET 7747 High TTN, A _X—HEFEHLTT 7747 Low I
THILELTEET, WCLK DA N Ry MIBLE SN TZA /3 —Z 13, RAM 7 a2y 7 NI A EFNE T,

HAE Y (O) ICHIIENDEIZ. TRVA B THRES L2 RAM WO EIZHEANS L TODIE T,
INIT BHEAFERATIE, 274X 2 —2arPICZoT L AL NS L X FE T,

MR
E—NEBREZROGREKITRLET,
A% H 77
WE (E—K) WCLK D 0
0 (FE2HL) X X -
1 (FEAHL) 0 X ——
1 (FEAHL) 1 X e
1 (FEZIAH) 7 D D
1 (FEAHIL) ! X e
F—4 = A5 ~ A0 THHESNZY—F
THAVDANEE
AVAR =gy aJ
i B
CORE Generator™ B L7 4 —K o
< 7aDYR—k ]
ERAFREGREE
Bt 24T & TI+IbE % EA
INIT 16 3% 64 £ M +_T¥n ROM, RAM, LU 2% | LUT O ¥l %5 &
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EI3F: FTHAY ILAVE & XILINXs

VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

RAM64X1S_inst : RAM64X1S
generic map (
INIT => X"0000000000000000'")

port map (
0=>0, -- 1-bit data output
A0 => A0, -- Address[0] input bit
Al => Al, -- Address[1] input bit
A2 => A2, -- Address[2] input bit
A3 => A3, -- Address[3] input bit
Ad => 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 RAM64X1S_inst instantiation
Verilog 58k (A RE2 T —3Y)

// RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

RAM64X1S #(
- INIT(64”h0000000000000000) // Initial contents of RAM
) RAM64X1S_inst (

.0(0), // 1-bit data output
.A0O(AO), // Address[0] input bit
_A1(Al), // Address[1] input bit
_A2(A2), // Address[2] input bit
_A3(A3), // Address[3] input bit
_A4(AL), // 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 RAM64X1S_inst instantiation

E3 R
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& XILINXs FEIE: THAY ILAVE

RAMB16BWE
71)25 47 : 16K—bit Data and 2K—bit Parity Configurable Synchronous Dual Port Block RAM

DIA[31:0] [ RAMB16BWE
DIPA[3:0]
DOA[31:0]
ADDRA[13:0] —
WEA[3:0]
ENA
SSRA
— DOPA[3:0]
—
CLKA
DIB[31:0]
DOB[31:0]
DIPB[3:0] |
ADDRB[13:0]
WEB([3:0]
DOPB[3:0]
—
ENB
SSRB
CLKB
X10311

ZDOTFHAL L AVMEIL L EYR X 16K V=R~ 36 By X512 U—RDT 70 iIR—k RAM F£/213 5 27V R—
FRAM ELTCar 7 4F¥al—1arTEET, SAHLEEZIALIL, av R —R M GESND7ay 72582 IZ[H
WL TEITEINET, 27U R—FA ER—FBIZERIHNILTEY, BEWIIER T, FUAEY 7LAI2T 7

TALET, FT—HEDENVE—RTar 74Xzl —ard . S AR —T NV EXALEEEN A GETT,
D7y RAM IZI%, REDOA L F v F—R2EEmEN O LI MNTEET,

R—bDEREA

-
—

R—h4 A (A B BB

DOA, DOB H 32 A=k A/B OF —ZH )RR

DOPA, DOPB 7 4 R—h A/B D/RYF 4 F 8 A

DIA, DIB AT 32 AR—KA/B DT —ZANS)/SA

DIPA, DIPB AT 4 R—R A/B D/RYF 4 NFJ/SA

ADDRA, ADDRB AT 14 AR—F A/B DT KL AATJRA, MSB
1% 1Z ADDRA/B T¥ 23, LSB 1%
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EI3F: FTHAY ILAVE & XILINXs

R—r4£ 7 B 31

%ATA,WIDTH,A/B DI TREE
WEA, WEB AS 4 R—hk A/B DNANMEFAS A —T )L
ENA, ENB AT 1 A=K A/B DAFX—T )L
SSRA. SSRB AH 1 R—hF A/B DH AL ZEZ DRV b
CLKA, CLKB AT 1 R—FA/B Doy A7
THAODANEE
AVAR v T—ay nJ
HE 7 HELE
CORE Generator™ L w4 —F )
~7rdOHPR—h AT

ZOTL AN, BERED RTL i T RAM OESNAE T 2R T 52 8ICED IFEAEDEKY — /L THm T&E £
T, ML AR — NV DO~=aT N ESRLTLIEEN, £721%. CORE Generator™ THZ ¢ RAMB O~ 27z {E
BCEET, BEHEALV AL YT —h LT, ZOAVR—RK MDA TFVA T — g I TR E 2 <52
ELA[RETT, ZOAVR =R A 2— T BIZIL ISE® T HDL 7> 7 L —braf 3220, Fi2idko
AVAB Y T—ay T L — R ea—RIZIEHT £, BERANFT XTGBT L T7EE0N,
CLKA/CLKB Z7uv {2 5% 77547 Zav 71, SSRA/SSRB Uy ME B2 M 0 £3589 7Y vy ME Blo#s
eI HMENRHVET, ENA/ENB (1, faPhE 1 F721L#@ 9172 RAM AR —F A 32— W E 5 OWNT I ICHER L ET,
INHDE BT E 28I DATA WIDTH OFR EIIZLVE DL IROF T, BT —X AN, 77—, 7
Ab AR =T TRV AD BT AR L TZEW, Z0OHHE ST T R TERLRAVEETOrENEE A,
fE RSN TW W AE B I3 F B 0 128 L T &0,

WDFIZ, A—h A F/2iZA—F B ® DATA WIDTH OfEE, ZI e A ke 8z RLET,

DATAWIDTH fi& DI, DIP ##: ADDR 45 WE $E#t DO. DOP #&#5%

1 DI[0] ADDRI[13:0] WE[3:0] > > 7 v DO[0]
Z—H— WE 5 5T

2 DI[1:0] ADDRI[13:1] WE[3:0] &> 7 v DO[1:0]
a—%F— WE 5

4 DI[3:0] ADDR[13:2] WE[3:0] 237 v DO[3:0]
a—%— WE {2512
Bt

9 DI[7:0], DIP[0] ADDR[13:3] WE[3:0] 23 7L DO[7:0]. DOP[0]
a—H— WE fF 512

18 DI[15:0], DIP[1:0] ADDR[13:4] WE[0] 3L WE[2] % | DO[15:0], DOP[1:0]
o —— WE[0] (2,
WE[1] 5L WE[3] &
o—H%— WE[1] |24
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& XILINXs

DATA WIDTH {i&

DI. DIP #&#k

ADDR #i5

WE i

DO. DOP i&#&

36

DI[31:0]. DIP[3:0]

ADDR[13:5]

% WE[3:0] {7 5% [t
LIS A R Sk AR —

7 IV BEGE

DO([31:0], DOP[3:0]

INAS AR—T VARED
7-. HL\ =212 RAMBI6BWE_Sm_Sn Z{#i 45L&, /SAk A4 %—

AR TIE, A2 RAMBL6 Sm.Sn T Ay LAV RE AL AR — N TEET,
TNVENER BITTHID RAM DAL AR S To—

TarEFBICETTEET, INbDarR—krOWTBNMEH S TO U, Y7y =7 THBIEYIC, )

123 74X 2l — a8 RAMBI6BWE 2o R — R MIEBHINET,
ERAA R E M
B BALT {[E] T4k | E2EA
DATA_WIDTH_A, e 0.1.2,4,9,18,36 0 R—FABLXOB OF —XEE2f8E
DATA_WIDTH_B
INIT_A, 16 %% 36 £ ME TRTEr | ar74F a2l —2arBDOR—FB O
INIT_B DHHEZTEE
SIM_COLLISION_ =] ALL, ALL AEVDFANEAELZBEIC I2b—s
CHECK g@f@wq COBEEE T CEET, .]ﬁaa FROLE
GENERATE_X_ nC9,
ONLY. ¥7-1%
ﬁéh\ Fﬁﬁﬁféﬂjﬁz‘o;zﬁ%)@fﬁ
NARE X)) IZ20ET,
WARNING_ONLY (2% ET DL, Ry
=Y OB NS, BEETAH B
FUOABVDEIZFDOEFERFTFEINET,
GENERATE_X_ONLY |2 ET DL, &
EAy =TI ST, BT 5
HBIOCARVOMERARE X) 1220 F
7,
NONE TR ET AL, BEXAyE—I1T
H ST, Fa'é@ﬁ”éﬂjjjjaatzﬁx%u
DEIXEOFERFESNET,
AE ALL A DOEICHRETDHE, V32
L—yarfic s VA O EZ R TER
7B, ’@ﬁ&ﬂ*ﬁa‘étﬂ/\ ITEEN
VBT, BRI, TE A/ P2 —var
THA ﬁ%k‘ﬂ%ﬁﬁﬁbfdﬁéw
SRVAL_A, 16 % 36 £ ME T_CEr | F#VEYMEE (SSRB) N7 —h&hi-bx
SRVAL_B DOFR—FB O HEEFEELET,
WRITE_.MODE_A SR WRITE_FIRST . WRITE. AL R EFINDEZDOFE— N OBES
WRITE_MODE_B READ_FIRST . FIRST feE L £
NO_CHANGE H °
WRITE FIRST IZREET DL, EXIAEN
TENH AR =M AShET,
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B Ew) & T4k | EREA
READ FIRST |ZG% ETHE, FDAEY 1
=g E BTN S LT T E DS
HAR—NMZE SN ET,
NO_CHANGE (2B ET D&, TR —
RABEFNCH SN ER RSN
i—gﬁo
INIT_00 ~ 16 1% 256 £ Mi T _CEr | 16kb DT —% AEY TLA O MEE R E
INIT_3F
INITP_00 ~ 16 ¥ 256 £ M T_TCEr | 2kb D/RUT 4 F—F AEY TLADY)H
INITP_07 ExEfEE
VHDL 81k (/> RAVL T —23Y)

WD 2 DODOXNIFIELRWESIT, at—L TV T 4T A4 EED

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16BWE: 16k+2k Parity Paramatizable,

-— Spartan-3A

-— Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_inst :
generic map (

RAMB16BWE

DATA_WIDTH_A => 0, -- Valid values are 1, 2, 3, 4, 8, 18, or 36
DATA_WIDTH_ B => 0, -- Valid values are 1, 2, 3, 4, 8, 18, or 36
Initial values on A output port
Initial values on B output port
-— Collision check enable "ALL"™,

INIT_A => X"000000000", -

INIT_B => X"000000000*,

SIM_COLLISION_CHECK => "ALL",

SRVAL_A => X''000000000",
SRVAL_B => X'000000000",
WRITE_MODE_A => "WRITE_FIRST",
WRITE_MODE_B => "WRITE_FIRST"

INIT_OO0 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_O01 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000""
> X'*0000000000000000000000000000000000000000000000000000000000000000°*
> X"'0000000000000000000000000000000000000000000000000000000000000000™"
> X'*0000000000000000000000000000000000000000000000000000000000000000°*

INIT_05 =
INIT_06 =
INIT_07 =

byte-wide enable BlockRAM

-- "GENERATE_X_ONLY" or "NONE"

Port A output value upon SSR assertion
Port B output value upon SSR assertion

ATZBED AT £

"WARNING_ONLY",

-— WRITE_FIRST, READ_FIRST or NO_CHANGE
-— WRITE_FIRST, READ_FIRST or NO_CHANGE
-- The folTowing INIT_xx declaratlons specify the initial contents of the RAM

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**
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"",
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INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000"",
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"",
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
INITP_00 => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_01 => X'0000000000000000000000000000000000000000000000000000000000000000™*,
INITP_02 => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_03 => X'0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_04 => X'0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_05 => X'0000000000000000000000000000000000000000000000000000000000000000™*,
INITP_06 => X'0000000000000000000000000000000000000000000000000000000000000000™*,
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000"")
port map (
DOA => DOA, -- 32-bit A port Data Output
DOB => DOB, -- 32-bit B port Data Output
DOPA => DOPA, -- 4-bit A port Parity Output
DOPB => DOPB, -- 4-bit B port Parity Output
ADDRA => ADDRA, -- 14-bit A port Address Input
ADDRB => ADDRB, -- 14-bit B port Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- 32-bit A port Data Input
DIB => DIB, -- 32-bit B port Data Input
DIPA => DIPA, -- 4-bit A port parity Input
DIPB => DIPB, -- 4-bit B port parity Input
ENA => ENA, -- 1-bit A port Enable Input
ENB => ENB, -- 1-bit B port Enable Input
SSRA => SSRA, -- 1-bit A port Synchronous Set/Reset Input
SSRB => SSRB, -- 1-bit B port Synchronous Set/Reset Input
WEA => WEA, -- 4-bit A port Write Enable Input
WEB => WEB -- 4-bit B port Write Enable Input

)

-- End of RAMB16BWE_inst instantiation
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Verilog i1t ([ RE2 L T—3Y)

// RAMB16BWE: 16k+2k Parity Paramatizable, byte-wide enable BlockRAM
// Spartan-3A
// Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE #(

_DATA_WIDTH_A(O0), // Valid values are 1, 2, 4, 9, 18, or 36

_DATA_WIDTH_B(0), // Valid values are 1, 2, 4, 9, 18, or 36

- INIT_A(367h000000000), // Initial values on A output port

- INIT_B(36°h000000000), // Initial values on B output port

-SIM_COLLISION_CHECK("*ALL"™), // Collision check enable "ALL"™, "WARNING_ONLY",
//  "GENERATE_X_ONLY' or *NONE"

-SRVAL_A(367h000000000), // Set/Reset value for A port output

-SRVAL_B(367h000000000), // Set/Reset value for B port output

-WRITE_MODE_A(C"WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"

_WRITE_MODE_B("WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"

// The following INIT_xx declarations specify the initial contents of the RAM

_INIT_00(256~ h00OOOOOOOOOOOOOOOOOOOOO000000OOOOO00000000000OOOOOOOOOOOOOOOOOOO)
- 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) ,
- 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) ,
- 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) ,
- INIT_30(256*h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_31(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_32(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_33(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_34(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
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-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) ,

// The next set of INITP_xx are for the parity bits

- INITP_00(256 > h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_05(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000)

) RAMBI16BWE_inst (

);

_SSRA(SSRA),  //
_SSRB(SSRB),  //
_WEA(WEA) , //
_WEB(WEB) //

-DOA(DOA), // 32-bit A port data output
.boB(DboOB), // 32-bit B port data output
_.DOPA(DOPA), // 4-bit A port parity data output
.DOPB(DOPB), // 4-bit B port parity data output
-ADDRA(ADDRA), // 14-bit A port address input
_ADDRB(ADDRB), // 14-bit B port address input
.CLKA(CLKA), // 1-bit A port clock input
.CLKB(CLKB), // 1-bit B port clock input
_DIA(DIA), // 32-bit A port data input
_DIB(DIB), // 32-bit B port data input

_DIPA(DIPA), // it port parity data input
_DIPB(DIPB), // port parity data input
-ENA(ENA), // port enable input
-ENB(ENB), // port enable input

port set/reset input
port set/reset input
port write enable input
port write enable input

m>m>m>m>

// End of RAMB16BWE_inst instantiation

EER N

Spartan-3 ¥ = f%L —33. FPGA @.—H#'— H AR

Spartan—-3A FPGA 773 & —&3 —|
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RAMB16BWE_S18

1S5 47 : 16K-bit Data and 2K—bit Parity Synchronous Single Port Block RAM with 18-bit
Port

DI[15:0] RAMB16BWE_S18

DIP[1:0]
DO[15:0]
]
ADDRI[9:0]
WE[1:0]
EN
SSR
DOP[1:0]
—
CLK

X10327

M=

ZOTHA ZLAVMEI, 1 EYR X 16K U—R~ 36 b X 512 V=KD 7 )V iR—h RAM F72137 27V iR —
FRAM ELCar 74X al —arTEET, GAMLEEZIAALIL, 2R —R MBS b7y 71254 [F
HILCETENET, 7270, BR—FA ER—F BIZSEAIIMSILTEY, BAEWICIERBIT, FICAEY 7TLAI12T7 7
TALET, T—HRDIENE—RTar 7 Fal—ar T, SAh A R—T IV EXIALEENTETT, =
D7y 7 RAM (21X, REOA L F 7 T —Ha @R DRI cE x4,

R—rDERHA

R—+4% AR = T e

DOA. DOB o 32 F—k A/B DF — 2 SR

DOPA, DOPB Hi ) 4 Kk A/B DAYF ¢ H S8

DIA, DIB A 32 H—N A/B DF —H A S5

DIPA, DIPB AT 4 H—h A/B DAYF 4 A SR
ADDRA. ADDRB ANH 14 A—r A/B ODTRLAANFINA, MSB

1L %12 ADDRA/B T 723, LSB I
DATAWIDTHA/B O EICL>TIREVE

7T
WEA, WEB AT 4 R—hk A/B DNANMEFAS A3 —T )L
ENA, ENB AS 1 R—F A/B DA F—T L
SSRA. SSRB A 1 R—k A/B OH ALY 2EZOEHI B R
CLKA, CLKB A 1 R—KA/B OZav7 A7
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THAVDANTE

AAR =g E
HHE R He1B
CORE Generator™ XU ¢ —k wJ
~7udHR—h ]

ZDOITLAUMNI, EHED RTL 2k T RAM OESAE T 2R THZLIZED IZEAEDE K — /L THR TEF
T, ML, B — NV DO~=aT NV ESBLTLIEE, £721%. CORE Generator™ THZ D RAMB O~ /7% {E
BCEET, EHEALV AL YT —h LT, ZOAVR—K MDA TVA T — g - TR E 2 <52
EHLA[BETT, ZDAVR—R N AL AX L E— T HI2IE ISE® T HDL 7o 7 L —hafif 32570, F2idko
AV AR =gy T L= ea— NI T ET, SR AT T R CEDRE BT L TIEE N,
CLKA/CLKB Zuv 27128477547 7uv 712, SSRA/SSRB Uty MEBZRFME 0 1302 By ME B 108
BT HMENHVET, ENA/ENB 1L, G BE 1 £72130E U172 RAM R —h A R—T7 /UG 5 OWT I L ET,
INHDE BT E 28513 DATA WIDTH O EIZLVE DL IROF T, BT —X AN, 7—42H1. 7
AN AF =T TRV AD BTG REMEBL TSN, 1 ENOHIEBIZT T R CEFRLAVWEETOrINER A,
SN TOZRW A TG B IFRERAE 0 1285 mE L TLIZ a0y,

WDOFRIT, R—F A F/21IAR—F B @ DATA WIDTH OfE L F1UZ LB A ke s B k2 R_rLUE T,
DATA WIDTH {i& DI. DIP ##t ADDR 4% WE &% DO. DOP &%

1 DI[0] ADDRI[13:0] WE[3:0] &> > 7 v DO[0]
Z—H— WE {§ 52
Bt

2 DI[1:0] ADDR[13:1] WE[3:0] &3> 7 v DO[1:0]
Z—H— WE 5 5T
4 DI[3:0] ADDRI[13:2] WE[3:0] &+ > 7 v DO[3:0]
Z—H— WE {552
9 DI[7:0], DIP[O] ADDR[13:3] WE[3:0] 237 v DO[7:0], DOPL0]
Z—H— WE {352
Bt

18 DI[15:0], DIP[1:0] ADDR[13:4] WE[0] 38X WE[2] % | DO[15:0]. DOP[1:0]
L—— WE[0] 12,
WE[1] 5L WE[3] &
o—Y— WE[1] (285

=3
M

36 DI[31:0], DIP[3:0] ADDRI[13:5] £ WE[3:0] 15 5% 8 | DO[31:0], DOP[3:0]
L7cSAh TAF A 53—
TN

WAL AR =T NVEVER LB T UL, ARADYIZ RAMB16.Sm.Sn T Ay TL AV N ALV AR T— N TEET, F
72, FL\ <271 RAMBI6BWE Sm_Sn il §2&, NAN A 2 —T NVEANEEFITTDHID RAM DAL AY L T—
TarZMBICETTEET, ZNHDa AR =KX FOWTAME I TOIIE, Y7 =7 CHBIIC, @Y
123y 74X 2b—3 3872 RAMBI6BWE a0 iR — kU MIEEEINET,
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AR R 1%

E

B4

[

TIA4ILE

59

DATAWIDTH A,
DATA_WIDTH_B

B

0,1.2,4,9.18,36

R—FABLOB OF —ZEEIRE

INIT_A,
INIT_B

16 %%

36 £ ME

T_RTEn

A T4 2L —a B OR—RB DO
DR YME A+ E

SIM_COLLISION_

CHECK

p2

ALL,
WARNING_
ONLY,
GENERATE_X_
ONLY. F£7zix
NONE

ALL

AEVDHENREL-GEICYIal— g
YOEMEEE T TEET, uﬁﬂi IIRDER
VT,

ALL IZRRET DL, EE A —U R H
HEn, BETHH I BIOATYOHE
DARE X) 12720 FE 1,

WARNING_ONLY |Z5% BT HL, iy
=T OB NS, BEETAH R
FORABV DI F DO EEREINET,

GENERATE_X_ONLY |ZHET 5L, 2
EAy =V 1A T, BEETHH
HNBIUOARVOMEBARE X) 1220 F
‘;—o

NONE IR ET DL, BEAE—I1T
HAhEnd ., B3T3 HhBLOAETY
DI DO FERFFSNET,

AE: ALL DA DEIZERETDE, V32
L—ary T A OREE R TE A
B2, ZOEEEESHLAITEEN
METT, T, TAR/ v Iz —Tay
THAY HARIEZ L TTEE,

SRVAL_A,
SRVAL_ B

16 %

36 By MA

TRC¥o

FEHY Y ME B (SSRB) N7 —h&nize
DOR—FB OHNEEEELET,

WRITE_MODE_A
WRITE_MODE_B

Pl

WRITE_FIRST |
READ_FIRST |
NO_CHANGE

WRITE_
FIRST

FEZRBPETENLLEDOR—LOIEE
RELET,

WRITE_FIRST (2R ET DL, EXIAEN
TE AR — %_Hjjjé;hia“o

READ_FIRST IZFR BT HE, D AEY 1
=g B RN S I T A
HAOR—NMZHEhEnEzT,

NO_CHANGE |Z&ET D&, iR —
FSLERNZH D SR EA RSN
9,

INIT_00 ~
INIT_3F

16 %%

256 £ ME

T _CEnr

16kb DF —% AEY TLADYHE A &

INITP_00 ~
INITP_07

16 %

256 £ ME

TRC¥o

2kb DXV T 4 T —4 AEY TLADHIH
%8 €
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16BWE_S18: 1k x 16 + 2 Parity bits Single-Port byte-wide write RAM
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_S18_inst : RAMB16BWE_S18
generic map (

INIT => X"00000", -- Value of output RAM registers at startup
SRVAL => X'00000", -- Ouput value upon SSR assertion
WRITE_MODE => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE

-- The following INIT_xx declarations specify the intial 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_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"",
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"",
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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, -- 1-bit Clock
D1 => DI, -- 16-bit Data Input
DIP => DIP, -- 2-bit parity Input
EN => EN, -- 1-bit RAM Enable Input
SSR => SSR, -- 1-bit Synchronous Set/Reset Input
WE => WE -- 2-bit Write Enable Input
):

-- End of RAMB16BWE_S18 inst instantiation
Verilog f2i (A RAVL T—23Y)

// RAMB16BWE_S18: 1k x 16 + 2 Parity bits Single-Port byte-wide write RAM
// Spartan-3A
// Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_S18 #(
- INIT(18”h00000), // Value of output RAM registers at startup
-SRVAL(18”h00000), // Output value upon SSR assertion
_WRITE_MODE("'WRITE_FIRST"), // WRITE_FIRST, READ_FIRST or NO_CHANGE

// The following INIT_xx declarations specify the initial contents of the RAM

// Address 0 to 255

- INIT_00(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
. INIT_01(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_02(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
. INIT_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),
- 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(2567h0000_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_0B(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_OC(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),
// Address 256 to 511
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- 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>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
_INIT_13(2567h0000_0000_0000_0000_0000_0000_0000_0000_0000_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(2567h0000_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” hOOOO 0000 0000 OOOO 0000 0000 OOOO 0000 0000 0000 0000 OOOO 0000 0000 0000_0000),
_INIT_1A(256” h000O_OOO0_0000_00OO_O000_0000_0OOO_OOOO_OO0O_OOO0_0000_0OOO_OOOO_OOOO_OOOO_OOOO)
- 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),
// 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(2567h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_22(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_23(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_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(2567h0000_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~ hOOOO 0000 0000 OOOO 0000 0000 OOOO 0000 0000 0000 0000 OOOO 0000 0000 0000_0000),
_INIT_2A(256” h000O_OOO0_0000_00OO_O000_0000_0OOO_OOOO_OO0O_OOO0_0000_0OOO_OOOO_OOOO_OOOO_OOOO)
- 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),
// 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>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_33(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_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~ hOOOO 0000 0000 OOOO 0000 0000 OOOO 0000 0000 0000 0000 OOOO 0000 0000 0000_0000),
_INIT_3A(256” h000O_OOO0_0000_00OO_O000_0000_0OOO_OOOO_OO0O_OOO0_0000_0OOO_OOOO_OOOO_OOOO_OOOO)
- 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~ hOOOO 0000 0000 0000 0000 0000 OOOO 0000 0000 0000 0000 0000 0000 0000 0000_0000),

// The next set of INITP_xx are for the parity bits

// Address 0 to 255

- INITP_00(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

// Address 256 to 511
_INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

// Address 512 to 767
_INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

// Address 768 to 1023

- INITP_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB16BWE_S18 inst (

.DO(DO), // 16-bit Data Output

.DOP(DOP), // 2-bit Data Parity Output
_ADDR(ADDR), // 10-bit Address Input

.CLK(CLK), // 1-bit Clock

.DI(DI), // 16-bit Data Input

_DIP(DIP), // 2-bit parity Input

-EN(EN), // 1-bit RAM Enable Input

.SSR(SSR), // 1-bit Synchronous Set/Reset Input
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-WE(WE) // 2-bit Write Enable Input
// End of RAMB16BWE_S18_inst instantiation

E=3 AR

Spartan-3 ¥ = %L —<9. FPGA @.—H%'— H AR
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Spartan—-3A # & U Spartan-3A DSP 54 75! #A4FK (HDL )

190 http://japan.xilinx.com UG613 (v12.3) 2010 £ 9 A 21 H



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

& XILINXs HEI3E . FHAY ILAVE

RAMB16BWE_S18_S18

Z1)2F 47 : 16K-bit Data and 2K-bit Parity Synchronous Dual Port Block RAM with 18-bit
Ports

DiAfis:0] | RAMB16BWE_S18_S18
DIPA[1:0]
— DOA[15:0]
—
ADDRA[9:0]
WEA[1:0]
ENA
SSRA
DOPA[1:0]
j—
CLKA
DIB[15:0]
DOB[15:0]
j—
DIPB[1:0]
|
ADDRBI9:0]
[ |
WEB[1:0]
|
DOPB[1:0]
—
ENB |
SSR8 |
CLKB |

X10328

M=E

ZOTHAL TV AVME L EYR X 16K U—R~ 36 Bk X512 T—RD 7L AR—k RAM F72137 27 /b R —
FRAM ELTCar 74X al—1arTEET, mAHLEEZ AL, 2R —R M EEIND7ay 7125822 IE
HILTEfTENFET, 72770, A—FA ER—FBIZEIIMNLTEY, BAWIZIERIM T, FICLAEY 7L AT 2
TALET, T—HAEDILNE—RTar74¥al—rar UL, S A X — T NVEZALBRENFRETT, &
D7 ry7 RAM IZIE, REDA > F o7 T —HEmElnoZ I mcE £,
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AR— D 5t 5

R—r4£ AR B B A

DOA. DOB A 32 R—KA/B DT —HH IR

DOPA, DOPB 7 4 R—R A/B D/RYF 4 F 8 R

DIA, DIB AT 32 R—NA/B OF —H ANSj"A

DIPA, DIPB ATy 4 R—R A/B D/RYF 4 N SRR
ADDRA, ADDRB AS 14 FA—RA/B OTRLZAA /S A, MSB

12 % 12 ADDRA/B T 2%, LSB 1%
DATA_WIDTH.A/B OFREIZ L > TikEDE

7
WEA, WEB AD 4 =k A/B ODNNANMETAN A X —T )V
ENA. ENB AS 1 K=k A/B DAF—T /L
SSRA, SSRB AFA 1 R—F A/B DH AL ZEDREV b
CLKA, CLKB A 1 R—FA/B DIay s AN

FHAL DRSS
Y Ve N AT
i 1%
CORE Generator™ LU 4 —F 0]
~ 7O R—h Al

ZOITLAMNI, EHED RTL 2l T RAM OESNAE T E2FIR T2 L2 IZEAEDERY — LV THEm T F
T, T, AR — VDO~ =a T VAL TLEXV, £7/21X. CORE Generator™ T Z D RAMB O~ /7% {E
BCEET, EHEA ALY —hL T, ZOAVR =R MDA T VAT —a F IR & 2 s <H #4252
ELA[EETT, ZOAVR—R U NeA L AZ L E— M DHIZIX ISE® T HDL 7> 7' L — e H 3270, £k
AARB v T—ay Ty T L — R ea—RIZIEfHT £, BB ANIET R E Bl L T<EEN,
CLKA/CLKB Z7uav 712547 7547 7av 712, SSRA/SSRB Uy MEBZIEME 0 E-13 @012 vy ME B 1c#s
fe T D EARHYET, ENA/ENB 1L, Bl | F7213# 872 RAM AR —bh A 3 —T VG B OWT I LET,
ZNHDE BB B L DATAWIDTH Of% EIZINE DD, ROF T, BT —X AN, T—%H .7
AN AR =T TRV AD BTG A MR L TIESW, 1ZDOHEIEFITT R TERLRAVEETOrENEE A,
fE RS TWZ2W A E B IF R BUE 0 I L T7Eaw,

WDFEIZ, R—F A F/21ZHR—F B ®© DATAWIDTH DL, Frul Bz A i B i 2 RUET,

DATA WIDTH {i& DI. DIP ##k ADDR %45 WE $£#t DO. DOP #&#%

1 DI[0] ADDR[13:0] WE[3:0] &+ > 7 v DOI[0]
—%F— WE 5
2 DI[1:0] ADDR[13:1] WE[3:0] 237 v DO[1:0]
o —%— WE 12 51Z
4 DI[3:0] ADDR[13:2] WE[3:0] &3> 7 v DO[3:0]
o—H— WE [ B2
Bt
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DATA WIDTH {i&

DI. DIP #&#k

ADDR #i5

WE i

DO. DOP i&#&

9

DI[7:0], DIP[0]

ADDR[13:3]

WE[3:0] &3 71
Z—H— WE {7512

DO[7:0], DOP[0]

18

DI[15:0]., DIP[1:0]

ADDR[13:4]

WE[0] 38 L TF WE[2] &

o —H— WE[0] I

WE[1] 5L O WE[3] &

o—%— WE[1] |24

o

DO[15:0], DOP[1:0]

36

DI[31:0]., DIP[3:0]

ADDRI[13:5]

% WE[3:0] {5 5% B4
LIzSA R FA R A F—

DO[31:0], DOP[3:0]

7 VA B

ISR A F—

TNBAED LI T IR, DY
7=, HrLu~271 RAMBI6BWE Sm_Sn 4l fl45L, /SAk A% —
TarEEICEITCEET, IhbDar i —xR]

|2 RAMB16_Sm_Sn FH Ay L AL A L AR Z— N TEET, F
TNENER FEITTAHIDO RAM DAL AR T—
~OWTIMEHENTWIIE, Y727 THEIIIC, )

I3y 7 4F 2l —3 a8 7 RAMBI6BWE i R — R MIEFHINET,

AR R 1%

B BT & T4 | 52EA
DATA_WIDTH_A TR 0.1.2.4.9.18. 36 0 F—F A BLOB OF —ZiELisE
DATA_WIDTH_B
INIT_A, 16 ¥k 36 By ME FTRCPr | ar 74Xzl —TarBOR—NB OH
INIT_B DOHHMEETEE
SIM_COLLISION_ S| ALL, ALL AREYOEANRAELT-BAIT Ial—Ts
CHECK OARNING- COBFLERTEET, FHMITROLE
GENERATE_X_ DT,
ONLY, F7=ix
NONE ALL L;:XH/:E—?—“’:)& %tlﬂzl:?l/’k /75‘5:'1

HEn, BHETHHITBIOAEIDOE
DARE X) 1220 ET,

WARNING_ONLY ITRRET D&, B Ay
T—TOHA NS, BET A 1R
FORABVDEIZZF DO EEREINET,

GENERATE_X_ONLY |2 ET 5L, 2
EAy =V I T, BEETHH
HNBIUCARVOMEBARE X) 12720 F
7,

NONE |[ZFRET DL, BEAE—1T
Hjﬁé%m“\ &ﬁ@a‘éﬂjﬁﬁizﬁ%%u
DOIETZF DO FEERFFSNET,

AE: ALL UAOMEICERET HE, V3=
L—yarc T A O EZ R TER
IpBT® _®1ﬁ%ﬁﬁﬁéiﬁ/\i&5#
az\%f*@“o PRI, TA R/ 22 —var
THAL HAR ISR LTLIEE N,
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B 547 & TIAIE | A
SRVAL.A, 16 %k 36 £ M T TRe | FIV Y ME % (SSRB) 237 ) —h&hfb&
SRVALB OR—b B OHEEEELET,
WRITE_ MODE_ A, CFH WRITE_FIRST | WRITE_ EXALNEITEINDEXOR—FOEES
WRITE_.MODE_B READ_FIRST | FIRST EELET

NO_CHANGE : °

WRITE FIRST (2R ETHE, EXIAEN
TERHE IR =M &N ET,

READ_FIRST |ZFR BT HE, FDAEY 1
= a N ZE AN NS LT T E DS
HAOR—NMZHEhEnEzT,

NO_CHANGE |ZF&ET D&, iR —
FSBLERNZH D SR EARERS N

9,
INIT_00 ~ 16 % 256 ' M FT_TEr | 16kb OFT —% AFY TLADOWHEE TR T
INIT_3F
INITP_00 ~ 16 ¥ 256 £ ME TR_RTEe | 2kb DRUT 4 F—F AEY TLADHH
INITP_07 ExfEE

VHDL 83k (/2 RA T —2 7))
WD 2 ODXBFELZWVEAIT, A — L T T T4 E S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16BWE_S18_S18: 1k x 16 + 2 Parity bits Dual-Port byte-wide write RAM
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_S18_S18_inst : RAMB16BWE_S18 S18
generic map (

INIT_A => X"00000", -- Value of output RAM registers on Port A at startup
INIT_B => X"00000", -- Value of output RAM reglsters on Port B at startup
SIM_ COLLISION CHECK => "ALL", -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"
SRVAL_A => X"00000", -- Port A ouput value upon SSR assertion

SRVAL_B => X"OOOOO", -- 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

-- The following 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_OC => X"'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Address 256 to 511

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000"",

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
194 http://japan.xilinx.com UG613 (v12.3) 2010 £ 9 A 21 H




& XILINXs

INIT_11 =>
INIT_12 =>
INIT_13 =>
INIT 14 =>
INIT_15 =>
INIT_16 =>
INIT_17 =>
INIT 18 =>
INIT_19 =>
INIT_1A =>
INIT_1B =>
INIT_1C =>
INIT_1D =>
INIT_1E =>
INIT_1F =>
-- Address
INIT_20 =>
INIT 21 =>
INIT 22 =>
INIT_23 =>
INIT 24 =>
INIT 25 =>
INIT 26 =>
INIT 27 =>
INIT 28 =>
INIT 29 =>
INIT 2A =>
INIT 2B =>
INIT_2C =>
INIT_2D =>
INIT 2E =>
INIT_2F =>
-- Address
INIT_30 =>
INIT 31 =>
INIT 32 =>
INIT_33 =>
INIT 34 =>
INIT_35 =>
INIT 36 =>
INIT 37 =>
INIT 38 =>
INIT 39 =>
INIT 3A =>
INIT 3B =>
INIT_3C =>
INIT_3D =>
INIT_3E =>
INIT_3F =>

X**0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
512 to 767

X"*0000000000000000000000000000000000000000000000000000000000000000*,
X**0000000000000000000000000000000000000000000000000000000000000000",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000""
X""0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000*"
768 to 1023

X"*0000000000000000000000000000000000000000000000000000000000000000",
X"*0000000000000000000000000000000000000000000000000000000000000000™",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000""
X""0000000000000000000000000000000000000000000000000000000000000000™
X**0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"

-- The next set of INITP_xx are for the parity bits

-- Address

INITP_00 => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_O01 => X"0000000000000000000000000000000000000000000000000000000000000000™,

-- Address

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",

-- Address

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",

-- Address

INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")

0 to 255

256 to 511

512 to 767

768 to 1023

port map (

DOA => DOA, -- Port A 16-bit Data Output
DOB => DOB, -- Port B 16-bit Data Output
DOPA => DOPA, -- Port A 2-bit Parity Output
DOPB => DOPB, -- Port B 2-bit Parity Output
ADDRA => ADDRA, -- Port A 10-bit Address Input
ADDRB => ADDRB, -- Port B 10-bit Address Input
CLKA => CLKA, -- Port A 1-bit Clock

CLKB => CLKB, -- Port B 1-bit Clock

DIA => DIA, -- Port A 16-bit Data Input
DIB => DIB, -- Port B 16-bit Data Input
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DIPA => DIPA, -- Port A 2-bit parity Input

DIPB => DIPB, -- Port-B 2-bit parity Input

ENA => ENA, -- Port A 1-bit RAM Enable Input

ENB => ENB, -- Port B 1-bit RAM Enable Input

SSRA => SSRA, -- Port A 1-bit Synchronous Set/Reset Input
SSRB => SSRB, -- Port B 1-bit Synchronous Set/Reset Input
WEA => WEA, -- Port A 2-bit Write Enable Input

WEB => WEB -- Port B 2-bit Write Enable Input

):
-- End of RAMB16BWE_S18_S18 inst instantiation

Verilog 8k ([ RA2 T —3Y)

// RAMB16BWE_S18 S18: 1k x 16 + 2 Parity bits Dual-Port byte-wide write RAM
// Spartan-3A
// Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_S18_S18 #(

- INIT_A(18”h00000), // Value of output RAM registers on Port A at startup
- INIT_B(187h00000), // Value of output RAM registers on Port B at startup
-SIM_COLLISION_CHECK("'ALL"™), // Collision check enable "ALL"™, "WARNING_ONLY",

// "GENERATE_X_ONLY"™ or 'NONE"™
_-SRVAL_A(187h00000), // Port A output value upon SSR assertion
.SRVAL_B(187h00000), // Port B output value upon SSR assertion
_WRITE_MODE_A(C"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_ONLY", *"GENERATE_X_ ONLY", "ALL"

// The following INIT_xx declarations specify the initial contents of the RAM

// Address 0 to 255

- INIT_00(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_01(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_02(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_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),
- 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_OB(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_OC(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),
// 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”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_13(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_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),
// 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”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_23(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_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),
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. INIT_26(2567h0000_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(2567h0000_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(2567h0000_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~ hOOOO 0000 0000 OOOO 0000 0000 OOOO 0000 0000 0000 0000 OOOO 0000 0000 0000_0000),
// 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~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_33(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_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(2567h0000_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),

// The next set of INITP_xx are for the parity bits
// Address 0 to 255
- INITP_00(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// Address 256 to 511
- INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// Address 512 to 767
- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// Address 768 to 1023
_INITP_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB16BWE_S18_S18_inst (

)

_DOA(DOA), // Port A 16-bit Data Output
.DOB(DOB), // Port B 16-bit Data Output
_DOPA(DOPA), // Port A 2-bit Data Parity Output
.DOPB(DOPB), // Port B 2-bit Data Parity Output

_ADDRA(ADDRA), // Port A 10-bit Address Input
_ADDRB(ADDRB), // Port B 10-bit Address Input

.CLKA(CLKA), // Port A 1-bit Clock

.CLKB(CLKB), // Port B 1-bit Clock

_DIA(DIA), // Port A 16-bit Data Input

.DIB(DIB), // Port B 16-bit Data Input

_DIPA(DIPA), // Port A 2-bit parity Input

_.DIPB(DIPB), // Port-B 2-bit parity Input

-ENA(ENA), // Port A 1-bit RAM Enable Input

-.ENB(ENB), // Port B 1-bit RAM Enable Input
-SSRA(SSRA), // Port A 1-bit Synchronous Set/Reset Input
.SSRB(SSRB), // Port B 1-bit Synchronous Set/Reset Input
_WEA(WEA), // Port A 2-bit Write Enable Input
-WEB(WEB) // Port B 2-bit Write Enable Input

// End of RAMB16BWE_S18 S18 inst instantiation

s HIEHR
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RAMB16BWE_S18_S9

Z1)2F 47 : 16K-bit Data and 2K-bit Parity Synchronous Dual Port Block RAM with 18-bit
and 9-bit Ports

DIA[15:0] | RAMB16BWE_S18_S9
DIPA[1:0] DOA[15:0]
=
ADDRA[9:0]
WEA[1:0]
ENA DOPA[1:0]
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16BWE_S18 S9: 1k/2k x 16/8 + 2/1 Parity bits Dual-Port byte-wide write RAM
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_S18_S9_inst : RAMB16BWE_S18 S9

generic map (
INIT_A => X"00000", -- Value of output RAM registers on Port A at startup
INIT_B => X"000", -- Value of output RAM registers on Port B at startup
SIM_COLLISION_CHECK => "ALL"™, -- "NONE", "WARNING'", "GENERATE_X_ONLY", "ALL"
SRVAL_A => X"00000", -- 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
-- The following INIT_xx declarations specify the intiial contents of the RAM
-- Port A Address 0 to 255, Port B address O to 127

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_O01 => 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 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"",

-- Port A Address 512 to 767, 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*"
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INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 768 to 1023, 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"",
**0000000000000000000000000000000000000000000000000000000000000000,

INIT_38 => X

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 A Address 0 to 255, Port B Address 0 to 127

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 256 to 511, Port B Address 128 to 255

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000*",
-- Port A Address 512 to 767, Port B Address 256 to 383

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 768 to 1023, Port B Address 384 to 511

INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (
DOA => DOA, -- Port A 16-bit Data Output
DOB => DOB, -- Port B 8-bit Data Output
DOPA => DOPA, -- Port A 2-bit Parity Output
DOPB => DOPB, -- Port B 1-bit Parity Output
ADDRA => ADDRA, -- Port A 10-bit Address Input
ADDRB => ADDRB, -- Port B 11-bit Address Input
CLKA => CLKA, -- Port A 1-bit Clock
CLKB => CLKB, -- Port B 1-bit Clock
DIA => DIA, -- Port A 16-bit Data Input
DIB => DIB, -- Port B 8-bit Data Input
DIPA => DIPA, -- Port A 2-bit parity Input
DIPB => DIPB, -- Port B 1-bit parity Input
ENA => ENA, -- Port A 1-bit RAM Enable Input
ENB => ENB, -- Port B 1-bit RAM Enable Input
SSRA => SSRA, -- Port A 1-bit Synchronous Set/Reset Input
SSRB => SSRB, -- Port B 1-bit Synchronous Set/Reset Input
WEA => WEA, -- Port A 2-bit Write Enable Input
WEB => WEB -- Port B 1-bit Write Enable Input
)N

-- End of RAMB16BWE_S18 S9_inst instantiation
Verilog 581t (A2 A2 T —23Y)

// RAMB16BWE_S18 S9: 1k/2k x 16/8 + 2/1 Parity bits Dual-Port byte-wide write RAM
// Spartan-3A
// Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_S18_S9 #(
- INIT_A(18~h00000), // Value of output RAM registers on Port A at startup
-INIT_B(9°h000), // Value of output RAM registers on Port B at startup
-SIM_COLLISION_CHECK("ALL"™), // "NONE'", "WARNING_ONLY", *"GENERATE_X_ ONLY", "ALL"
-SRVAL_A(18~h00000), // Port A output value upon SSR assertion
_-SRVAL_B(97h000), // 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

// The following INIT_xx declarations specify the initial contents of the RAM
// Port A Address 0 to 255, Port B Address 0 to 127

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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- 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) ,
// 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) ,
// 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) ,
// 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) ,
- 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) ,

// The next set of INITP_xx are for the parity bits

// Port A Address 0 to 255, Port B Address 0 to 127

- INITP_00(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// Port A Address 256 to 511, Port B Address 128 to 255
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);

- INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// Port A Address 512 to 767, Port B Address 256 to 383

- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INITP_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// Port A Address 768 to 1023, Port B Address 384 to 511

_INITP_06 (256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000)
) RAMB16BWE_S18 S9 inst (

.DOA(DOA),
.DOB(DOB),
_DOPA(DOPA) ,
.DOPB(DOPB),
.ADDRA(ADDRA) ,
.ADDRB(ADDRB),
_CLKA(CLKA),
.CLKB(CLKB),
_DIA(DIA),
.DIB(DIB),
_DIPA(DIPA),
.DIPB(DIPB),
_ENACENA),
.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
Port B
Port A
Port B
Port A
Port B

16-bit Data Output
8-bit Data Output
2-bit Parity Output
1-bit Parity Output
10-bit Address Input
11-bit Address Input
1-bit Clock

1-bit Clock

16-bit Data Input
8-bit Data Input

2-bit parity Input

1-bit parity Input

1-bit RAM Enable Input

1-bit RAM Enable Input

1-bit Synchronous Set/Reset Input
1-bit Synchronous Set/Reset Input
2-bit Write Enable Input

1-bit Write Enable Input

// End of RAMB16BWE_S18_S9 inst instantiation

B3 R

Spartan-3 ¥ = XL —3 a2 FPGA = —¥%#— HAK

Spartan—-3A FPGA 7731 5 — & —h
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RAMB16BWE_S36

1S5 47 : 16K-bit Data and 2K-bit Parity Synchronous Single Port Block RAM with 36-Bit
Port

RAMB16BWE_S36

DI[31:0]
DIP[3:0]

DO[31:0]
—

ADDR[8:0]

WE[3:0]

DOP[3:0]
—

X10330

M=

ZOTHA ZLAVMEI, 1 EYR X 16K U—R~ 36 b X 512 V=KD 7 )V iR—h RAM F72137 27V iR —
FRAM ELCar 74X al —arTEET, GAMLEEZIAALIL, 2R —R MBS b7y 71254 [F
HILCETENET, 7270, BR—FA ER—F BIZSEAIIMSILTEY, BAEWICIERBIT, FICAEY 7TLAI12T7 7
TALET, T—HRDIENE—RTar 7 Fal—ar T, SAh A R—T IV EXIALEENTETT, =
D7y 7 RAM (21X, REOA L F 7 T —Ha @R DRI cE x4,

R—rDERHA

R—+4% AR = T e

DOA. DOB o 32 F—k A/B DF — 2 SR

DOPA, DOPB Hi ) 4 Kk A/B DAYF ¢ H S8

DIA, DIB A 32 H—N A/B DF —H A S5

DIPA, DIPB AT 4 H—h A/B DAYF 4 A SR
ADDRA. ADDRB ANH 14 A—r A/B ODTRLAANFINA, MSB

1L %12 ADDRA/B T 723, LSB I
DATAWIDTHA/B O EICL>TIREVE

7T
WEA, WEB AT 4 R—hk A/B DNANMEFAS A3 —T )L
ENA, ENB AS 1 R—F A/B DA F—T L
SSRA. SSRB A 1 R—k A/B OH ALY 2EZOEHI B R
CLKA, CLKB A 1 R—KA/B OZav7 A7
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3E: THA2 ILAVE
THAVDANTE
A AR =5 Tl
HHE R He1B
CORE Generator™ XU ¢ —k wJ
~7udHR—h ]

ZDOITLAUMNI, EHED RTL 2k T RAM OESAE T 2R THZLIZED IZEAEDE K — /L THR TEF
T, ML, B — NV DO~=aT NV ESBLTLIEE, £721%. CORE Generator™ THZ D RAMB O~ /7% {E
BCEET, EHEALV AL YT —h LT, ZOAVR—K MDA TVA T — g - TR E 2 <52
EHLA[BETT, ZDAVR—R N AL AX L E— T HI2IE ISE® T HDL 7o 7 L —hafif 32570, F2idko
AV AR =gy T L= ea— NI T ET, SR AT T R CEDRE BT L TIEE N,
CLKA/CLKB Zuv 27128477547 7uv 712, SSRA/SSRB Uty MEBZRFME 0 1302 By ME B 108
BT HMENHVET, ENA/ENB 1L, G BE 1 £72130E U172 RAM R —h A R—T7 /UG 5 OWT I L ET,
INHDE BT E 28513 DATA WIDTH O EIZLVE DL IROF T, BT —X AN, 7—42H1. 7
AN AF =T TRV AD BTG REMEBL TSN, 1 ENOHIEBIZT T R CEFRLAVWEETOrINER A,

fE HEINTHWZRW ATIE B IZim B E 0 128k L T/ &0,
WDOFIZ, A—hFA F/21TAR—F B ® DATAWIDTH Ofiid | FRUC B2 A kil iz R~ L £1,

DATA WIDTH {i&

DI. DIP {&#:

ADDR #£#%

WE ¢

DO. DOP i&#&

1

DI[0]

ADDRI[13:0]

WE[3:0] &3 71
Z—H— WE 5 5T
EE3 77

DO[0]

DI[1:0]

ADDRI[13:1]

WEI[3:0] &3> v
Z—H— WE 5 5T

DO[1:0]

DI[3:0]

ADDRI[13:2]

WE[3:0] &+ > 7 v
a—H%— WE 512

DO[3:0]

DI[7:0]. DIP[0]

ADDR[13:3]

WE[3:0] &3 71
Z—H— WE {352
B

DO[7:0], DOP[0]

18

DI[15:0]. DIP[1:0]

ADDR[13:4]

WE[0] 38X TF WE[2] &
L—— WE[0] 12,
WE[1] 38X WE[3] %
o—Y— WE[1] (285

=3
M

DO[15:0], DOP[1:0]

36

DI[31:0], DIP[3:0]

ADDRI[13:5]

% WE[3:0] {5 5% BHE#E
LIzSA R FA R A F—
AN

DO[31:0], DOP[3:0]

WAL AR =T NVEVER LB T UL, ARADYIZ RAMB16.Sm.Sn T Ay TL AV N ALV AR T— N TEET, F
72, FL\ <271 RAMBI6BWE Sm_Sn il §2&, NAN A 2 —T NVEANEEFITTDHID RAM DAL AY L T—
TarZMBICETTEET, ZNHDa AR =KX FOWTAME I TOIIE, Y7 =7 CHBIIC, @Y
123y 74X 2b—3 3872 RAMBI6BWE a0 iR — kU MIEEEINET,
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AR R 1%

E

B4

[

TIA4ILE

59

DATA_WIDTH_B

DATAWIDTH A,

B

0,1.2,4,9.18,36

R—FABLOB OF —ZEEIRE

INIT_A,
INIT_B

16 %%

36 £ ME

T_RTEn

A T4 2L —a B OR—RB DO
DR YME A+ E

CHECK

SIM_COLLISION_

p2

ALL,
WARNING_
ONLY,
GENERATE_X_
ONLY. F£7zix
NONE

ALL

AEVDHENREL-GEICYIal— g
YOEMEEE T TEET, uﬁﬂi IIRDER
VT,

ALL IZRRET DL, EE A —U R H
HEn, BETHH I BIOATYOHE
DARE X) 12720 FE 1,

WARNING_ONLY |Z5% BT HL, iy
=T OB NS, BEETAH R
FORABV DI F DO EEREINET,

GENERATE_X_ONLY |ZHET 5L, 2
EAy =V 1A T, BEETHH
HNBIUOARVOMEBARE X) 1220 F
‘;—o

NONE IR ET DL, BEAE—I1T
HAhEnd ., B3T3 HhBLOAETY
DI DO FERFFSNET,

AE: ALL DA DEIZERETDE, V32
L—ary T A OREE R TE A
B2, ZOEEEESHLAITEEN
METT, T, TAR/ v Iz —Tay
THAY HARIEZ L TTEE,

SRVAL_A,
SRVAL_ B

16 %

36 By MA

TRC¥o

FEHY Y ME B (SSRB) N7 —h&nize
DOR—FB OHNEEEELET,

WRITE_MODE_B

WRITE_MODE_A

Pl

WRITE_FIRST |
READ_FIRST |
NO_CHANGE

WRITE_
FIRST

FEZRBPETENLLEDOR—LOIEE
RELET,

WRITE_FIRST (2R ET DL, EXIAEN
TE AR — %_Hjjjé;hia“o

READ_FIRST IZFR BT HE, D AEY 1
=g B RN S I T A
HAOR—NMZHEhEnEzT,

NO_CHANGE |Z&ET D&, iR —
FSLERNZH D SR EA RSN
9,

INIT_00 ~
INIT_3F

16 %%

256 £ ME

T _CEnr

16kb DF —% AEY TLADYHE A &

INITP_00 ~
INITP_07

16 %

256 £ ME

TRC¥o

2kb DXV T 4 T —4 AEY TLADHIH
%8 €
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16BWE_S36: 512 x 32 + 4 Parity bits Single-Port byte-wide write RAM
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_S36_inst : RAMB16BWE_S36
generic map (

INIT => X"000000000", -- Value of output RAM registers at startup
SRVAL => X''000000000"*, -- Ouput value upon SSR assertion
WRITE_MODE => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE

-- The following INIT_xx declarations specify the initial contents of the RAM
-- 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"",
-- 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"",
-- 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"",
-- Address 384 to 511

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000"",
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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 127

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Address 128 to 255

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Address 256 to 383

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000,
-- Address 384 to 511

INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000 ")

port map (
DO => DO, -- 32-bit Data Output
DOP => DOP, -- 4-bit parity Output
ADDR => ADDR, -- 9-bit Address Input
CLK => CLK, -- 1-bit Clock
D1 => DI, -- 32-bit Data Input
DIP => DIP, -- 4-bit parity Input
EN => EN, -- 1-bit RAM Enable Input
SSR => SSR, -- 1-bit Synchronous Set/Reset Input
WE => WE -- 4-bit Write Enable Input
):

-- End of RAMB16BWE_S36_inst instantiation

Verilog B2k (A2 RA T—3Y)

// RAMB16BWE_S36: 512 x 32 + 4 Parity bits Single-Port byte-wide write RAM

//

Spartan-3A

// Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_S36 #(

_INIT(36”h000000000), // Value of output RAM registers at startup
-SRVAL(36~h000000000), // Output value upon SSR assertion
_WRITE_MODE('WRITE_FIRST"), // WRITE_FIRST, READ_FIRST or NO_CHANGE

// The following INIT_xx declarations specify the initial contents of the RAM

// Address 0 to 127

- INIT_00(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_01(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_02(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_03(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
. INIT_04(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_05(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_06(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
_INIT_07(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INI1T_08(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_09(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_O0A(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
. INIT_OB(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,

-INIT_OC(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
-INIT_0D(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_OE(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_OF(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,

// Address 128 to 255
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- INIT_10(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_11(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_12(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_13(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_14(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_15(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_16(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_17(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_18(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_19(256” hOOOOOOOO 00000000 00000000 OOOOOOOO 00000000 00000000 00000000_00000000),
- INIT_1A(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_1B(256~ hOOOOOOOO 00000000 OOOOOOOO OOOOOOOO 00000000 OOOOOOOO 00000000_00000000),
- INIT_1C(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
INIT_1D(256” hOOOOOOOO 00000000 00000000 OOOOOOOO 00000000 00000000 00000000_00000000),
- INIT_1E(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_1F(256° hOOOOOOOO 00000000 00000000 00000000 00000000 00000000 00000000_00000000),
// Address 256 to 383

- INIT_20(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_21(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_22(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_23(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_24(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_25(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_26(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_27(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_28(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_29(256~ hOOOOOOOO 00000000 00000000 OOOOOOOO 00000000 00000000 00000000_00000000),
- INIT_2A(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_2B(256~ hOOOOOOOO 00000000 OOOOOOOO OOOOOOOO 00000000 00000000 00000000_00000000),
- INIT_2C(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_2D(256~ hOOOOOOOO 00000000 00000000 OOOOOOOO 00000000 00000000 00000000_00000000),
- INIT_2E(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_2F (256~ hOOOOOOOO 00000000 00000000 00000000 00000000 00000000 00000000_00000000),
// Address 384 to 511

- INIT_30(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_31(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_32(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_33(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_34(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_35(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_36(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_37(256>h00000000_ 00000000 _00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_38(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_39(256~ hOOOOOOOO 00000000 00000000 OOOOOOOO 00000000 00000000 00000000_00000000),
- INIT_3A(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_3B(256~ hOOOOOOOO 00000000 OOOOOOOO OOOOOOOO 00000000 00000000 00000000_00000000),
- INIT_3C(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_3D(256~ hOOOOOOOO 00000000 00000000 OOOOOOOO 00000000 00000000 00000000_00000000),
- INIT_3E(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_3F(256~ hOOOOOOOO 00000000 00000000 00000000 00000000 00000000 00000000_00000000),

// The next set of INITP_xx are for the parity bits
// Address 0 to 127
-INITP_00(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000),
// Address 128 to 255
- INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// Address 256 to 383
- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// Address 384 to 511
-INITP_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000)
) RAMB16BWE_S36_inst (

.DO(DO), // 32-bit Data Output

.DOP(DOP), // 4-bit parity Output

_ADDR(ADDR), // 9-bit Address Input

.CLK(CLK), // 1-bit Clock

.DI(DI), // 32-bit Data Input

_DIP(DIP), // 4-bit parity Input

-EN(EN), // 1-bit RAM Enable Input

.SSR(SSR), // 1-bit Synchronous Set/Reset Input
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-WE(WE) // 4-bit Write Enable Input
// End of RAMB16BWE_S36_inst instantiation

E=3 AR
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EI3F: FTHAY ILAVE & XILINXe

RAMB16BWE_S36_S18

Z1)2F 47 : 16K-bit Data and 2K-bit Parity Synchronous Dual Port Block RAM with 36-bit
and 18-bit Ports

DIA[31:0] RAMB16BWE_S36_S18
DIPA[3:0]
DOA[31:0]
—
ADDRA[8:0]
WEA[3:0]
ENA
SSRA
DOPA[3:0]
—
CLKA
DIB[15:0]
DOB[15:0]
j—
DIPB[1:0]
-
ADDRB[9:0]
[
WEB[1:0]
— DOPBI[1:0]
—
ENB
SSRS |
CLKB |

X10331

M=

ZOTHA ZLAVMEI, 1 EYR X 16K U —R~ 36 B b X 512 U—RDT 7V iIR—h RAM F72137 27V iR —
FRAM ELCar 74X al—arTCEET, GAMLEEZIAALIL, 2R —R NSNS 7y 71254 R
HILTCETENET, 7270, BR—FA ER—F BIZSEAIIMSILTEY BAEWICIERBIT, FICAEY 7L AT 7
TALET, F—HRDIENVE—RTar74¥alb—ar U, A A R— T IV EZALBIENTTRETY, =
D7y 7 RAM (21X, REOA LV F 7 T — e @R DR iITB M cE x4,
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& XILINXs FEIE: THAY ILAVE

AR— D 5t 5

R—r4£ AR B B A

DOA. DOB A 32 R—KA/B DT —HH IR

DOPA, DOPB 7 4 R—R A/B D/RYF 4 F 8 R

DIA, DIB AT 32 R—NA/B OF —H ANSj"A

DIPA, DIPB ATy 4 R—R A/B D/RYF 4 N SRR
ADDRA, ADDRB AS 14 FA—RA/B OTRLZAA /S A, MSB

12 % 12 ADDRA/B T 2%, LSB 1%
DATA_WIDTH.A/B OFREIZ L > TikEDE

7
WEA, WEB AD 4 =k A/B ODNNANMETAN A X —T )V
ENA. ENB AS 1 K=k A/B DAF—T /L
SSRA, SSRB AFA 1 R—F A/B DH AL ZEDREV b
CLKA, CLKB A 1 R—FA/B DIay s AN

FHAL DRSS
Y Ve N AT
i 1%
CORE Generator™ LU 4 —F 0]
~ 7O R—h Al

ZOITLAMNI, EHED RTL 2l T RAM OESNAE T E2FIR T2 L2 IZEAEDERY — LV THEm T F
T, T, AR — VDO~ =a T VAL TLEXV, £7/21X. CORE Generator™ T Z D RAMB O~ /7% {E
BCEET, EHEA ALY —hL T, ZOAVR =R MDA T VAT —a F IR & 2 s <H #4252
ELA[EETT, ZOAVR—R U NeA L AZ L E— M DHIZIX ISE® T HDL 7> 7' L — e H 3270, £k
AARB v T—ay Ty T L — R ea—RIZIEfHT £, BB ANIET R E Bl L T<EEN,
CLKA/CLKB Z7uav 712547 7547 7av 712, SSRA/SSRB Uy MEBZIEME 0 E-13 @012 vy ME B 1c#s
fe T D EARHYET, ENA/ENB 1L, Bl | F7213# 872 RAM AR —bh A 3 —T VG B OWT I LET,
ZNHDE BB B L DATAWIDTH Of% EIZINE DD, ROF T, BT —X AN, T—%H .7
AN AR =T TRV AD BTG A MR L TIESW, 1ZDOHEIEFITT R TERLRAVEETOrENEE A,
fE RS TWZ2W A E B IF R BUE 0 I L T7Eaw,

WDFEIZ, R—F A F/21ZHR—F B ®© DATAWIDTH DL, Frul Bz A i B i 2 RUET,

DATA WIDTH {i& DI. DIP ##k ADDR %45 WE $£#t DO. DOP #&#%

1 DI[0] ADDR[13:0] WE[3:0] &+ > 7 v DOI[0]
—%F— WE 5
2 DI[1:0] ADDR[13:1] WE[3:0] 237 v DO[1:0]
o —%— WE 12 51Z
4 DI[3:0] ADDR[13:2] WE[3:0] &3> 7 v DO[3:0]
o—H— WE [ B2
Bt
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DATA WIDTH {i& DI. DIP &% ADDR £t WE 345 DO. DOP #&#%

9 DI[7:0], DIP[0] ADDR[13:3] WE[3:0] 23> 7L DO[7:0]. DOP[0]
Z—H— WE {7512

18 DI[15:0], DIP[1:0] ADDR[13:4] WEL0] 331 WE[2] % | DO[15:0], DOP[1:0]

o —4— WE[0] (T
WE[1] L0 WE[3] %
—H— WE[1] 128
36 DI[31:0], DIP[3:0] ADDR[13:5] # WE[3:0] /5 54 B | DO[31:0], DOP[3:0]
LIeSAR TAR A3 —
7 VAL

INAS A =T IVHEAER B2 T T f8DYIZ RAMBL6.Sm.Sn 7 WA TL AV ML AZ Y — TEET, £
72, FL\ <271 RAMBI6BWE Sm_Sn i3 2%, NAN A 2 —T NVEANEEFEITTHID RAM DA AH L E—
TarEMBICEITTEET, INHDOIVR =R FOWTAAME SN COIE, YT =T CHEIIC, @Y
23y 74X 2b—3 3872 RAMBI6BWE o iR — R U MIEEEINET,

AR R 1%

B BT & T4 | 52EA
DATA_WIDTH_A TR 0.1.2.4.9.18. 36 0 F—F A BLOB OF —ZiELisE
DATA_WIDTH_B
INIT_A, 16 ¥k 36 By ME FTRCPr | ar 74Xzl —TarBOR—NB OH
INIT_B DOHHMEETEE
SIM_COLLISION_ S| ALL, ALL AREYOEANRAELT-BAIT Ial—Ts
CHECK OARNING- COBFLERTEET, FHMITROLE
GENERATE_X_ DT,
ONLY, F7=ix
NONE . ALL L;:XH/:ET}Z)& %tlﬂzl:?l/’k /ﬁ‘ﬂj

HEn, BHETHHITBIOAEIDOE
DARE X) 1220 ET,

WARNING_ONLY ITRRET D&, B Ay
T—TOHA NS, BET A 1R
FORABVDEIZZF DO EEREINET,

GENERATE_X_ONLY |2 ET 5L, 2
EAy =V I T, BEETHH
HNBIUCARVOMEBARE X) 12720 F
7,

NONE |[ZFRET DL, BEAE—1T
Hjﬁé%m“\ &ﬁ@a‘éﬂjﬁﬁizﬁ%%u
DOIETZF DO FEERFFSNET,

AE: ALL UAOMEICERET HE, V3=
L—yarc T A O EZ R TER
IpBT® _®1ﬁ%ﬁﬁﬁéiﬁ/\i&5#
az\%f*ﬂ PRI, TA R/ 22 —var
THAL HAR ISR LTLIEE N,
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B Ew) & T4k | EREA

SRVAL A, 16 ¥ 36 £ ME TATEr | AU EYMES (SSRB) N7 —hEhio b

SRVAL_B DOAR—r B OHIMEEIRELET,

WRITE_MODE_A SrE | WRITE_FIRST . WRITE_ EXIALDNETINDEEZOR— OEEE

WRITE_MODE_B READ_FIRST FIRST pe|

NO_CHANGE H °

WRITE FIRST (2R ETHE, EXIAEN
T-AENH R =N hEnEd,
READ_FIRST |ZFR BT HE, FDAEY 1
= a N ZE AN NS LT T E DS
HAOR—NMzH hEhEd,
NO_CHANGE |ZF&ET D&, iR —
FSBLERNZH D SR EARERS N
7,

INIT_00 ~ 16 3% 256 £ Ml T _CEr | 16kb OF —& AE) 7L A DYHEZ IR E

INIT_3F

INITP_00 ~ 16 ¥ 256 £ ME TR_RTEe | 2kb DRUT 4 F—F AEY TLADHH

INITP_07 ExfEE

VHDL E2 b

Library UNISIM;

use UNISIM.vcomponents.all;

(AVARBET—23Y)

WD 2 ODXBFIELZWEAIT, 28— L TV T4 T4 BESD

ATZAED AT £

-- RAMB16BWE_S36_S18: 1k/2k x 16/8 + 2/1 Parity bits Dual-Port byte-wide write RAM

Spartan-3A

-— Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_S36_S18_

generic map (

inst :

INIT_A => X"000000000",
INIT_B => X"00000", --

SRVAL_A => X'

SRVAL B => X"
WRITE_MODE_A =
WRITE_MODE_B =

-- Port A Address 0 to 255, Port B address 0 to 127

‘000000000
ooooo*, --

“"WRITE_FIRST™,

RAMB16BWE_S36_S18

-- "NONE"

Value of output RAM registers on Port A at startup
Value of output RAM reglsters on Port B at startup
SIM_ COLLISION CHECK => "ALL"

"GENERATE_X_ONLY", "ALL"

Port A ouput value upon SSR assertion
Port B ouput value upon SSR assertion
"WRITE_FIRST",

-- WRITE_FIRST, READ_FIRST or NO_CHANGE
-- WRITE_FIRST, READ_FIRST or NO_CHANGE
-- The following INIT_xx declarations specify the intiial contents of the RAM

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_01 => X'*0000000000000000000000000000000000000000000000000000000000000000""

INIT_02 => X"00OOOOOOOO00000OOOOOOOO00000OOOOOOOO000000OOOOOOOOOOOOOOOOOOOOOO",
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_OB => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OC => X"'0000000000000000000000000000000000000000000000000000000000000000"
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_OA => X"000OOOOOOO00000O0O000000000000000000000000OOOOOOOOOOOOOOOOOOOOOO":

INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000""
-- Port A Address 256 to 511, Port B Address 128 to 255
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000"",

Spartan-3A £ & U Spartan-3A DSP 547 5!) 74K (HDL F)
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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""
-- Port A Address 512 to 767, 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 768 to 1023, 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 A Address 0 to 255, Port B Address 0 to 127
INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 256 to 511, Port B Address 128 to 255
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_03 => X'*0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 512 to 767, Port B Address 256 to 383
INITP_04 => X'0000000000000000000000000000000000000000000000000000000000000000",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 768 to 1023, Port B Address 384 to 511
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (

DOA => DOA, -- Port A 32-bit Data Output
DOB => DOB, -- Port B 16-bit Data Output
DOPA => DOPA, -- Port A 4-bit Parity Output
DOPB => DOPB, -- Port B 2-bit Parity Output
ADDRA => ADDRA, -- Port A 9-bit Address Input
ADDRB => ADDRB, -- Port B 10-bit Address Input
CLKA => CLKA, -- Port A 1-bit Clock

CLKB => CLKB, -- Port B 1-bit Clock

DIA => DIA, -- Port A 32-bit Data Input
DIB => DIB, -- Port B 16-bit Data Input
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);

DIPA => DIPA, -- Port A 4-bit parity Input

DIPB => DIPB, -- Port B 2-bit parity Input

ENA => ENA, -- Port A 1-bit RAM Enable Input

ENB => ENB, -- Port B 1-bit RAM Enable Input

SSRA => SSRA, -- Port A 1-bit Synchronous Set/Reset Input
SSRB => SSRB, -- Port B 1-bit Synchronous Set/Reset Input
WEA => WEA, -- Port A 4-bit Write Enable Input

WEB => WEB -- Port B 2-bit Write Enable Input

End of RAMB16BWE_S36_S18 inst instantiation

Verilog 8k ([ RA2 T —3Y)

// RAMB16BWE_S36_S18: 1k/512 x 16/32 + 2/4 Parity bits Dual-Port byte-wide write RAM

//
//

Spartan-3A
Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_S36_S18 #(

- INIT_A(367h000000000), // Value of output RAM registers on Port A at startup
- INIT_B(187h00000), // Value of output RAM registers on Port B at startup

_.SIM_COLLISION_CHECK('*ALL'"™), // "NONE", "WARNING_ONLY", "GENERATE_X_ONLY", "ALL"

.SRVAL_A(367h000000000), // Port A output value upon SSR assertion
-SRVAL_B(18~h00000), // 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

// The following INIT_xx declarations specify the initial contents of the RAM
// Port A Address O 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_OA(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_O0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_OE(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OF(256h0000000000000000000000000000000000000000000000000000000000000000) ,

// 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(256h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1C(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1D(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INIT_1E(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_1F(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

// 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) ,
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- 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) ,
// 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) ,
- 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) ,

// The next set of INITP_xx are for the parity bits

// Port A Address 0 to 255, Port B Address 0 to 127

- INITP_00(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// Port A Address 256 to 511, Port B Address 128 to 255
_INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// Port A Address 512 to 767, Port B Address 256 to 383

- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// Port A Address 768 to 1023, Port B Address 384 to 511

- INITP_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB16BWE_S36_S18 inst (

)
7/

-DOA(DOA), // Port A 32-bit Data Output
.DOB(DOB), // Port B 16-bit Data Output
_DOPA(DOPA), // Port A 4-bit Parity Output
.DOPB(DOPB), // Port B 2-bit Parity Output

-ADDRA(ADDRA), // Port A 9-bit Address Input
.ADDRB(ADDRB), // Port B 10-bit Address Input

.CLKA(CLKA), // Port A 1-bit Clock

.CLKB(CLKB), // Port B 1-bit Clock

_DIA(DIA), // Port A 32-bit Data Input

.DIB(DIB), // Port B 16-bit Data Input

_DIPA(DIPA), // Port A 4-bit parity Input

_.DIPB(DIPB), // Port-B 2-bit parity Input

-ENA(ENA), // Port A 1-bit RAM Enable Input

-.ENB(ENB), // Port B 1-bit RAM Enable Input
.SSRA(SSRA), // Port A 1-bit Synchronous Set/Reset Input
.SSRB(SSRB), // Port B 1-bit Synchronous Set/Reset Input
-WEA(WEA), // Port A 4-bit Write Enable Input
-WEB(WEB) // Port B 2-bit Write Enable Input

End of RAMB16BWE_S36_S18_inst instantiation

s HIEHR
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& XILINXs HEI3E . FHAY ILAVE

RAMB16BWE_S36_S36

Z1)2F 47 : 16K-bit Data and 2K-bit Parity Synchronous Dual Port Block RAM with 36-bit
Ports

DiA1:0] | RAMBI6BWE_S36_S36
DIPA[3:0]
DOA[31:0]
ADDRA(8:0] —
WEA[3:0]
ENA |
SSRA
DOPA[3:0]
CLKA fu—
—>
DIB[31:0
DOB[31:0]
—
DIPB[3:0]
-
ADDRB[8:0]
-
WEB([3:0]
DOPB[3:0]
=
ENB |
ssRg
CLKB |

X10332

M=E

ZOTHAL TV AVME L EYR X 16K U—R~ 36 Bk X512 T—RD 7L AR—k RAM F72137 27 /b R —
FRAM ELTCar 74X al—1arTEET, mAHLEEZ AL, 2R —R M EEIND7ay 7125822 IE
HILTEfTENFET, 72770, A—FA ER—FBIZEIIMNLTEY, BAWIZIERIM T, FICLAEY 7L AT 2
TALET, T—HAEDILNE—RTar74¥al—rar UL, S A X — T NVEZALBRENFRETT, &
D7y RAM 21T, REBEDA LV F v F—R2EmENOLIRITHMTEET,
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AR— D 5t 5

R—r4£ AR B B A

DOA. DOB A 32 R—KA/B DT —HH IR

DOPA, DOPB 7 4 R—R A/B D/RYF 4 F 8 R

DIA, DIB AT 32 R—NA/B OF —H ANSj"A

DIPA, DIPB ATy 4 R—R A/B D/RYF 4 N SRR
ADDRA, ADDRB AS 14 FA—RA/B OTRLZAA /S A, MSB

12 % 12 ADDRA/B T 2%, LSB 1%
DATA_WIDTH.A/B OFREIZ L > TikEDE

7
WEA, WEB AD 4 =k A/B ODNNANMETAN A X —T )V
ENA. ENB AS 1 K=k A/B DAF—T /L
SSRA, SSRB AFA 1 R—F A/B DH AL ZEDREV b
CLKA, CLKB A 1 R—FA/B DIay s AN

FHAL DRSS
Y Ve N AT
i 1%
CORE Generator™ LU 4 —F 0]
~ 7O R—h Al

ZOITLAMNI, EHED RTL 2l T RAM OESNAE T E2FIR T2 L2 IZEAEDERY — LV THEm T F
T, T, AR — VDO~ =a T VAL TLEXV, £7/21X. CORE Generator™ T Z D RAMB O~ /7% {E
BCEET, EHEA ALY —hL T, ZOAVR =R MDA T VAT —a F IR & 2 s <H #4252
ELA[EETT, ZOAVR—R U NeA L AZ L E— M DHIZIX ISE® T HDL 7> 7' L — e H 3270, £k
AARB v T—ay Ty T L — R ea—RIZIEfHT £, BB ANIET R E Bl L T<EEN,
CLKA/CLKB Z7uav 712547 7547 7av 712, SSRA/SSRB Uy MEBZIEME 0 E-13 @012 vy ME B 1c#s
fe T D EARHYET, ENA/ENB 1L, Bl | F7213# 872 RAM AR —bh A 3 —T VG B OWT I LET,
ZNHDE BB B L DATAWIDTH Of% EIZINE DD, ROF T, BT —X AN, T—%H .7
AN AR =T TRV AD BTG A MR L TIESW, 1ZDOHEIEFITT R TERLRAVEETOrENEE A,
fE RS TWZ2W A E B IF R BUE 0 I L T7Eaw,

WDFEIZ, R—F A F/21ZHR—F B ®© DATAWIDTH DL, Frul Bz A i B i 2 RUET,

DATA WIDTH {i& DI. DIP ##k ADDR %45 WE $£#t DO. DOP #&#%

1 DI[0] ADDR[13:0] WE[3:0] &+ > 7 v DOI[0]
—%F— WE 5
2 DI[1:0] ADDR[13:1] WE[3:0] 237 v DO[1:0]
o —%— WE 12 51Z
4 DI[3:0] ADDR[13:2] WE[3:0] &3> 7 v DO[3:0]
o—H— WE [ B2
Bt

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
220 http://japan.xilinx.com UG613 (v12.3) 2010 £ 9 A 21 H




& XILINXs

DATA WIDTH {i&

DI. DIP #&#k

ADDR #i5

WE i

DO. DOP i&#&

9

DI[7:0], DIP[0]

ADDR[13:3]

WE[3:0] &7 /L

DO[7:0], DOP[0]

Z—H— WE {7512
WE[0] 38X OV WE[2] &
ZL—H— WE[0] 12,
WE[1] 33X WE[3] %
o—H— WE[1] (28
4 WE[3:0] 15 5% B
LIS FAk A5 —
TV B e

18 DI[15:0], DIP[1:0] ADDR[13:4] DO[15:0], DOP[1:0]

36 DI[31:0], DIP[3:0] ADDR[13:5] DO[31:0], DOP[3:0]

PRAS A =T NARER VB2 IE, ADYIZ RAMB16.Sm_Sn 5% A LAV R AL AR 2—hT&EET, %
72, FL\ <271 RAMBI6BWE Sm_Sn i 3 2%, NAN A 2 —T NVEAVEEFITTDHZD RAM DAL AY L T—
TarZMBICETTEET, ZNHDa R — K FOWTAME S TOIUIE, Y7 Y =7 T HBIYIC, # Y]
23y 74X a2l — a0 87 RAMBL6BWE 20 R — 2 MIE TSN ET,

VHDL 81k (/2 RAVT T —23Y)
WD 2 SOOXNEEL NS, I — LT T T B S ORI T E 5,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16BWE_S36_S36: 512 x 32 + 4 Parity bits Dual-Port byte-wide write RAM
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_S36_S36_inst :

generic map (
INIT_A => X"000000000", -- Value of output RAM registers on Port A at startup
INIT_B => X'000000000"*, -- Value of output RAM registers on Port B at startup
SIM_COLLISION_CHECK => "ALL"™, -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"
SRVAL_A => X"000000000", -- 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
-- The following INIT_xx declarations specify the initial contents of the RAM
-- 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"",

RAMB16BWE_S36_S36

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 128 to 255

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000"",

Spartan-3A £ & U Spartan-3A DSP 547 5!) 74K (HDL F)

UG613 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com 221




EI3F: FTHAY ILAVE & XILINXs

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 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""
-- 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

-- Address 0 to 127

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000",

INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",

-- Address 128 to 255

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000,

-- Address 256 to 383

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000,

INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",

-- Address 384 to 511

INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",

INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (

DOA => DOA, -- Port A 32-bit Data Output
DOB => DOB, -- Port B 32-bit Data Output
DOPA => DOPA, -- Port A 4-bit Parity Output
DOPB => DOPB, -- Port B 4-bit Parity Output
ADDRA => ADDRA, -- Port A 9-bit Address Input
ADDRB => ADDRB, -- Port B 9-bit Address Input
CLKA => CLKA, -- Port A 1-bit Clock

CLKB => CLKB, -- Port B 1-bit Clock

DIA => DIA, -- Port A 32-bit Data Input
DIB => DIB, -- Port B 32-bit Data Input
DIPA => DIPA, -- Port A 4-bit parity Input
DIPB => DIPB, -- Port-B 4-bit parity Input
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);

ENA => ENA, -- Port A 1-bit RAM Enable Input

ENB => ENB, -- Port B 1-bit RAM Enable Input

SSRA => SSRA, -- Port A 1-bit Synchronous Set/Reset Input
SSRB => SSRB, -- Port B 1-bit Synchronous Set/Reset Input
WEA => WEA, -- Port A 4-bit Write Enable Input

WEB => WEB -- Port B 4-bit Write Enable Input

-- End of RAMB16BWE_S36_S36_inst instantiation

Verilog 58k ([ RE2 T —3Y)

// RAMB16BWE_S36_S36: 512 x 32 + 4 Parity bits byte-wide write Dual-Port RAM

//

Spartan-3A

// Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_S36_S36 #(

INIT A(36 h0O00000000), // Value of output RAM registers on Port A at startup
_INIT_B(367h000000000), // Value of output RAM registers on Port B at startup
-SIM_COLLISION_CHECK("'ALL"™), // "NONE'", "WARNING_ONLY", "GENERATE_X_ ONLY'", "ALL"
.SRVAL_A(367h000000000), // Port A output value upon SSR assertion
-SRVAL_B(367h000000000), // 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

// The following INIT_xx declarations specify the initial contents of the RAM

// Address 0 to 127

- INIT_00(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_01(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_02(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_03(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INI1T_04(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,

- INIT_05(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_06(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
-INIT_07(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,

- INIT_08(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_09(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_OA(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_OB(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_0C(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_OD(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_OE(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
_INIT_OF(256~ h0OOOOOOO_OOOOOOOO_OOOO0000_00OOOOOO_OOOOOOOO_OOOOOOOO_OOOOOOOO_OOOOOOOO)
// Address 128 to 255

- INIT_10(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
INIT_11(256° h00000000_00000000_00000000_00000000_00000000_00000000_00000000 00000000),
_INIT_12(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_13(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
_INIT_14(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,

-INIT_15(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_16(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
-INIT_17(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,

- INIT_18(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_19(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_1A(256>h00000000_00000000_00000000_ 00000000 _00000000_00000000_00000000_00000000),
- INIT_1B(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_1C(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_1D(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_1E(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
_INIT_1F(256~ h0OOOOOOO_OOOOOOOO_OOOO0000_00OOOO00_000000OO_OOOOOOOO_OOOOOOOO_OOOOOOOO)
// Address 256 to 383

- INIT_20(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_21(256" h00000000_00000000_00000000_00000000_00000000_00000000_00000000 00000000),
_INIT_22(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_23(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_24(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,

- INIT_25(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_26(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
-INIT_27(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_28(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_29(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
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- INIT_2A(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_2B(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_2C(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_2D(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_2E(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_2F(2567h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
// Address 384 to 511

- INIT_30(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_31(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_32(256~ hOOOOOOOO 00000000 00000000 OOOOOOOO 00000000 00000000 00000000_00000000),
- INIT_33(256h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_34(256~ hOOOOOOOO 00000000 OOOOOOOO OOOOOOOO 00000000 OOOOOOOO 00000000_00000000),
- INIT_35(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_36(256~ hOOOOOOOO 00000000 00000000 OOOOOOOO 00000000 00000000 00000000_00000000),
- INIT_37(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_38(256" hOOOOOOOO 00000000 00000000 00000000 00000000 00000000 00000000_00000000),
- INIT_39(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_3A(256~ h00000000_00000000_00000000_00000000_00000000_00000000_00000000 00000000),
_INIT_3B(256~ hOO00OOOO_OOOOOOOO_OOOO0000_0OOO0OOO_OOOOOOOO_OOOOOOOO_OOOOOOOO_OOOOOOOO)
- INIT_3C(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_3D(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_3E(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_3F(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),

// The next set of INITP_xx are for the parity bits

// Address 0 to 127

- INITP_00(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

_INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

// Address 128 to 255

_INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

// Address 256 to 383

- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

_INITP_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

// Address 384 to 511

- INITP_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000)
) RAMB16BWE_S36_S36_inst (

-DOA(DOA), // Port A 32-bit Data Output

.DOB(DOB), // Port B 32-bit Data Output

_.DOPA(DOPA), // Port A 4-bit Parity Output

.DOPB(DOPB), // Port B 4-bit Parity Output
_ADDRA(ADDRA), // Port A 9-bit Address Input
_.ADDRB(ADDRB), // Port B 9-bit Address Input

.CLKA(CLKA), // Port A 1-bit Clock

.CLKB(CLKB), // Port B 1-bit Clock

_DIA(DIA), // Port A 32-bit Data Input

.DIB(DIB), // Port B 32-bit Data Input

_DIPA(DIPA), // Port A 4-bit parity Input

_.DIPB(DIPB), // Port-B 4-bit parity Input

_ENA(ENA), // Port A 1-bit RAM Enable Input

-.ENB(ENB), // Port B 1-bit RAM Enable Input
-SSRA(SSRA), // Port A 1-bit Synchronous Set/Reset Input
.SSRB(SSRB), // Port B 1-bit Synchronous Set/Reset Input
-WEA(WEA), // Port A 4-bit Write Enable Input
-WEB(WEB) // Port B 4-bit Write Enable Input

):
// End of RAMB16BWE_S36_S36_inst instantiation

s HIEHR

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

Spartan—3A FPGA 773 & —H& 3 —h
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RAMB16BWE_S36_S9

Z1)2F 47 : 16K-bit Data and 2K-bit Parity Synchronous Dual Port Block RAM with 36-bit
and 9-bit Ports

DIA[31:0] | RAMB16BWE_S36_S9
DIPA[3:0] DOA[31:0]
| =
ADDRA[8:0]
WEA[3:0]
ENA DOPA[3:0
SSRA —
CLKA
DIB[7:0
DOB[7:0]
DIPB[0:0
ADDRBI[10:0]
WEB DOPB[0:0]
ENB [—
SSRB
CLKB

X10967

ME

IDOTHAY ZLAVMEI, 1 EYR X 16K UV —R~ 36 B b X 512 V—RDT > 7 /b 78—k RAM F720137 27 /v iR —
FRAM ELCar 7 4Fal—1arTEET, mtAHLEES AL, 2R —R M EEIND7ay 7125822 E
HILTEfTENFET, 72770, A—FA ER—FB IR LTEY, BAWIZIERIM T, FICLAEY 7L AT 2
TALET, T—HEDOENE—RTar 7 Xalb—yart il S A R—=T NV EZALBENTRETT, =
D77 RAM \ZIX, REOA T 7 T —F e @i DRI TEET,

R—bDEREA

R—kr4 AR B 1t he

DOA, DOB 7 32 K=k A/B OF —ZHJJRR

DOPA, DOPB H 4 A=k A/B DRYT 4 H SR 2

DIA, DIB AT 32 K=k A/B OF —ZANTJRA

DIPA, DIPB AT 4 A=K A/B D/XUT 4 ATJSA
ADDRA. ADDRB A 14 R—F A/B DT RL AN T Z, MSB

13512 ADDRA/B T4 23, LSB 1%
DATAWIDTH.A/B OFREIZL > THEDE

o

WEA, WEB AT 4 R—FA/B DASAMETAS A FR—T )L
ENA, ENB AF 1 R—bk A/B DA FR—T )V

SSRA. SSRB AT 1 A= A/BOH AL PAZO Rk
CLKA, CLKB AH 1 R—bFA/B DZay s AT
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3E: THA2 ILAVE
THAVDANTE
A AR =5 Tl
HHE R He1B
CORE Generator™ XU ¢ —k wJ
~7udHR—h ]

ZDOITLAUMNI, EHED RTL 2k T RAM OESAE T 2R THZLIZED IZEAEDE K — /L THR TEF
T, ML, B — NV DO~=aT NV ESBLTLIEE, £721%. CORE Generator™ THZ D RAMB O~ /7% {E
BCEET, EHEALV AL YT —h LT, ZOAVR—K MDA TVA T — g - TR E 2 <52
EHLA[BETT, ZDAVR—R N AL AX L E— T HI2IE ISE® T HDL 7o 7 L —hafif 32570, F2idko
AV AR =gy T L= ea— NI T ET, SR AT T R CEDRE BT L TIEE N,
CLKA/CLKB Zuv 27128477547 7uv 712, SSRA/SSRB Uty MEBZRFME 0 1302 By ME B 108
BT HMENHVET, ENA/ENB 1L, G BE 1 £72130E U172 RAM R —h A R—T7 /UG 5 OWT I L ET,
INHDE BT E 28513 DATA WIDTH O EIZLVE DL IROF T, BT —X AN, 7—42H1. 7
AN AF =T TRV AD BTG REMEBL TSN, 1 ENOHIEBIZT T R CEFRLAVWEETOrINER A,

fE HEINTHWZRW ATIE B IZim B E 0 128k L T/ &0,
WDOFIZ, A—hFA F/21TAR—F B ® DATAWIDTH Ofiid | FRUC B2 A kil iz R~ L £1,

DATA WIDTH {i&

DI. DIP {&#:

ADDR #£#%

WE ¢

DO. DOP i&#&

1

DI[0]

ADDRI[13:0]

WE[3:0] &3 71
Z—H— WE 5 5T
EE3 77

DO[0]

DI[1:0]

ADDRI[13:1]

WEI[3:0] &3> v
Z—H— WE 5 5T

DO[1:0]

DI[3:0]

ADDRI[13:2]

WE[3:0] &+ > 7 v
a—H%— WE 512

DO[3:0]

DI[7:0]. DIP[0]

ADDR[13:3]

WE[3:0] &3 71
Z—H— WE {352
B

DO[7:0], DOP[0]

18

DI[15:0]. DIP[1:0]

ADDR[13:4]

WE[0] 38X TF WE[2] &
L—— WE[0] 12,
WE[1] 38X WE[3] %
o—Y— WE[1] (285

=3
M

DO[15:0], DOP[1:0]

36

DI[31:0], DIP[3:0]

ADDRI[13:5]

% WE[3:0] {5 5% BHE#E
LIzSA R FA R A F—
AN

DO[31:0], DOP[3:0]

WAL AR =T NVEVER LB T UL, ARADYIZ RAMB16.Sm.Sn T Ay TL AV N ALV AR T— N TEET, F
72, FL\ <271 RAMBI6BWE Sm_Sn il §2&, NAN A 2 —T NVEANEEFITTDHID RAM DAL AY L T—
TarZMBICETTEET, ZNHDa AR =KX FOWTAME I TOIIE, Y7 =7 CHBIIC, @Y
123y 74X 2b—3 3872 RAMBI6BWE a0 iR — kU MIEEEINET,
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AR R 1%

E

B4

[

TIA4ILE

59

DATA_WIDTH_B

DATAWIDTH A,

B

0,1.2,4,9.18,36

R—FABLOB OF —ZEEIRE

INIT_A,
INIT_B

16 %%

36 £ ME

T_RTEn

A T4 2L —a B OR—RB DO
DR YME A+ E

CHECK

SIM_COLLISION_

p2

ALL,
WARNING_
ONLY,
GENERATE_X_
ONLY. F£7zix
NONE

ALL

AEVDHENREL-GEICYIal— g
YOEMEEE T TEET, uﬁﬂi IIRDER
VT,

ALL IZRRET DL, EE A —U R H
HEn, BETHH I BIOATYOHE
DARE X) 12720 FE 1,

WARNING_ONLY |Z5% BT HL, iy
=T OB NS, BEETAH R
FORABV DI F DO EEREINET,

GENERATE_X_ONLY |ZHET 5L, 2
EAy =V 1A T, BEETHH
HNBIUOARVOMEBARE X) 1220 F
‘;—o

NONE IR ET DL, BEAE—I1T
HAhEnd ., B3T3 HhBLOAETY
DI DO FERFFSNET,

AE: ALL DA DEIZERETDE, V32
L—ary T A OREE R TE A
B2, ZOEEEESHLAITEEN
METT, T, TAR/ v Iz —Tay
THAY HARIEZ L TTEE,

SRVAL_A,
SRVAL_ B

16 %

36 By MA

TRC¥o

FEHY Y ME B (SSRB) N7 —h&nize
DOR—FB OHNEEEELET,

WRITE_MODE_B

WRITE_MODE_A

Pl

WRITE_FIRST |
READ_FIRST |
NO_CHANGE

WRITE_
FIRST

FEZRBPETENLLEDOR—LOIEE
RELET,

WRITE_FIRST (2R ET DL, EXIAEN
TE AR — %_Hjjjé;hia“o

READ_FIRST IZFR BT HE, D AEY 1
=g B RN S I T A
HAOR—NMZHEhEnEzT,

NO_CHANGE |Z&ET D&, iR —
FSLERNZH D SR EA RSN
9,

INIT_00 ~
INIT_3F

16 %%

256 £ ME

T _CEnr

16kb DF —% AEY TLADYHE A &

INITP_00 ~
INITP_07

16 %

256 £ ME

TRC¥o

2kb DXV T 4 T —4 AEY TLADHIH
%8 €
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16BWE_S36_S9: 2k/512 x 8/32 + 1/4 Parity bits Dual-Port byte-wide write RAM
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_S36_S9_inst : RAMB16BWE_S36_S9
generic map (

INIT_A => X"000000000", -- Value of output RAM registers on Port A at startup
INIT_B => X"000", -- Value of output RAM registers on Port B at startup
SIM_COLLISION_CHECK => "ALL"™, -- "NONE", "WARNING'", "GENERATE_X_ONLY", "ALL"
SRVAL_A => X"000000000", -- 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

-- The following INIT_xx declarations specify the intiial contents of the RAM
-- Port A Address 0 to 255, Port B address O 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 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"",
-- Port A Address 512 to 767, 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"*,
**0000000000000000000000000000000000000000000000000000000000000000™,

INIT_28 => X

INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000""
X

INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000"

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 768 to 1023, 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"",
**0000000000000000000000000000000000000000000000000000000000000000,

INIT_38 => X

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 A Address 0 to 255, Port B Address 0 to 127

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000""
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 256 to 511, Port B Address 128 to 255

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000*",
-- Port A Address 512 to 767, Port B Address 256 to 383

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 768 to 1023, Port B Address 384 to 511

INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (
DOA => DOA, -- Port A 32-bit Data Output
DOB => DOB, -- Port B 8-bit Data Output
DOPA => DOPA, -- Port A 4-bit Parity Output
DOPB => DOPB, -- Port B 1-bit Parity Output
ADDRA => ADDRA, -- Port A 9-bit Address Input
ADDRB => ADDRB, -- Port B 11-bit Address Input
CLKA => CLKA, -- Port A 1-bit Clock
CLKB => CLKB, -- Port B 1-bit Clock
DIA => DIA, -- Port A 32-bit Data Input
DIB => DIB, -- Port B 8-bit Data Input
DIPA => DIPA, -- Port A 4-bit parity Input
DIPB => DIPB, -- Port B 1-bit parity Input
ENA => ENA, -- Port A 1-bit RAM Enable Input
ENB => ENB, -- Port B 1-bit RAM Enable Input
SSRA => SSRA, -- Port A 1-bit Synchronous Set/Reset Input
SSRB => SSRB, -- Port B 1-bit Synchronous Set/Reset Input
WEA => WEA, -- Port A 4-bit Write Enable Input
WEB => WEB -- Port B 1-bit Write Enable Input
)N

-- End of RAMB16BWE_S36_S9_inst instantiation
Verilog 581t (A2 A2 T —23Y)

// RAMB16BWE_S36_S9: 2k/512 x 8/32 + 1/4 Parity bits Dual-Port byte-wide write RAM
// Spartan-3A
// Xilinx HDL Libraries Guide, version 12.3

RAMB16BWE_S36_S9 #(
- INIT_A(367h000000000), // Value of output RAM registers on Port A at startup
- INIT_B(97h000), // Value of output RAM registers on Port B at startup
-SIM_COLLISION_CHECK("*ALL"™), // "NONE'", "WARNING_ONLY", *"GENERATE_X_ ONLY", "ALL"
-SRVAL_A(367h000000000), // Port A output value upon SSR assertion
-SRVAL_B(97h000), // 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

// The following INIT_xx declarations specify the initial contents of the RAM
// Port A Address 0 to 255, Port B Address 0 to 127

Spartan-3A & U Spartan—3A DSP 5475 (K (HDL )
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- 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) ,
// 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) ,
// 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) ,
// 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) ,
- 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) ,

// The next set of INITP_xx are for the parity bits

// Port A Address 0 to 255, Port B Address 0 to 127

- INITP_00(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// Port A Address 256 to 511, Port B Address 128 to 255

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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- INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

// Port A Address 512 to 767, Port B Address 256 to 383

- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

_INITP_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

// Port A Address 768 to 1023, Port B Address 384 to 511

_INITP_06 (256 >h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000)
) RAMB16BWE_S36_S9 inst (

.DOA(DOA),
.DOB(DOB),
_DOPA(DOPA) ,
.DOPB(DOPB),
.ADDRA(ADDRA) ,
.ADDRB(ADDRB),
_CLKA(CLKA),
.CLKB(CLKB),
_DIA(DIA),
.DIB(DIB),
_DIPA(DIPA),
.DIPB(DIPB),
_ENACENA),
.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
Port B
Port A
Port B
Port A
Port B

32-bit Data Output

8-bit Data Output

4-bit Parity Output

1-bit Parity Output

9-bit Address Input

11-bit Address Input

1-bit Clock

1-bit Clock

32-bit Data Input

8-bit Data Input

parity Input

parity Input

RAM Enable Input

RAM Enable Input
Synchronous Set/Reset Input
Synchronous Set/Reset Input
Write Enable Input

Write Enable Input

RPRARRRERREN

// End of RAMB16BWE_S36_S9 inst instantiation

B3 R

Spartan-3 ¥ = XL —3 a2 FPGA = —¥%#— HAK

Spartan—-3A FPGA 7731 5 — & —h
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RAMB16BWER

1S5 47 : 16K-bit Data and 2K-bit Parity Configurable Synchronous Dual Port Block RAM
with Optional Output Registers

RAMB16BWER

ADDRA(13:0) DOA(31:0) -
ADDRB(13:0)
DIA(31:0)
DIB(31:0)
DIPA(3:0)
DIPB(3:0)  DOB(31:0)
WEA(3:0)
WEB(3:0)
——CLKA
——CLKB
—ENA DOPA(3:0) [
—— ENB
——{REGCEA
——{REGCEB

— RSTA

—{RsTB DOPB(3:0) —

X174

M=

BEDOT Ty 7RAM ABVNEG N TOET N, ZAUXILA 16kb 57— + 2kb /XUF7 ¢ RAM/ROM AEYELTar 7«
Fal—raryTEFET, ZNHDTrys RAM IZIE, KEDOA LV F v F—HE @@ o iITE M cEEd, 2o
I R—FRUMEIL L EYR X 16K T—R~ 36 E vk X 512 U —RDI 7L R —hk RAM 72137 27 /L AR—hk RAM &
LCar 74Xzl —iarTaFEd, SiAHLEEZARL, avR—3x U MUtiRESNd7ay Z7IZE 2 RIL TE
ITE&NET, 727 L RA—FA LR—=FBIZAWIMNZLTEY, FCAEY TLAICT 72T ARILFER B0 E
T T—HEDENE—RTar 7 Fal—rar iUl SAh A X —T L EBXALBIENFEETT, 2D RAM
WZIE, 374X ab—ar g LV UAZEBHY | A UEEY 1 Jay s SAIVDL AT U RREAET HE
X|Z RAM O clock—to—out ZA L% [ FSHAHZENTEET,

R—bk DR BA
WDOFEIZ, R—FA F21IA—F B @ DATAWIDTH OfEE . FIUT KB A 1EERiE H iEEma R_rLE 1,
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DATAWIDTH {& | DI, DIP ###: ADDR ##ifit | WE ##:

1 DI[0] ADDR[13:0] WE[3:0] 23> 7 o—H— WE {5 5128

2 DI[1:0] ADDR[13:1] WE[3:0] 23> 7 )V z—H%— WE {5 5 (C i

4 DI[3:0] ADDR[13:2] WE[3:0] 23> 7L o—H— WE {5 512

9 DI[7:0], DIP[0] ADDR[13:3] WE[3:0] 23> 7 )V —H%— WE {5 5 (Z i

18 DI[15:0], DIP[1:0] ADDR[13:4] | WE[0] 5L WE[2] &= —¥— WE[0] iZ, WE[1] 33X U WE[3]
% o—H — WE[1] I

36 DI[31:0], DIP[3:0] ADDR[13:5] % WEL3:0] 15 5 & BA# L7z /N A TA R A R —T W Hft

HAL P RENMERWNES T, APYIZE Y RAMB16.Sm_Sn 35T RAMBI6BWER Sm_Sn =L AL " AL AF
T—hTEET, ZNHOA R =KX hOWNTBMEHSLCOILE, Y7 by =7 TCHEBIMIC, BUllicar 7 ¥
L —3ia &7 RAMBI6BWE =L AL MIEFHINET,

R—r4 AR & B A

ADDRA[13:0] AT 14 R—F A DT RLUAASSNA, MSB 135 (2 ADDRA[13] T8,
LSB |% DATA WIDTH A O EICL > THREVES,

ADDRBI[13:0] AT 14 A—r B OTRL R A SR A, MSB 3% (2 ADDRB[13] T3 723,
LSB (X DATAWIDTH B O EIZL-> TR EVET,

CLKA AT 1 R—hA DI A7)

CLKB AA 1 R—hB Droys AF

DIA[31:0] AT 32 A—=hA DT —HANI]/NA

DIB[31:0] AT 32 A—rB OF —FANJ]/NA

DIPA[3:0] AT 4 R—Fr A DORYF 4 AS/NR

DIPB[3:0] AT 4 A —FB ONYF 4 ASINR

DOA[31:0] A 32 A—hA DT —2H TR

DOB[31:0] H 32 A—brB OF —FH )R

DOPA[3:0] ) 4 =K A ORUT 4 HFRR

DOPB[3:0] 77 4 A—F B OUF A H SRR

ENA AT 1 I R S

ENB AT 1 H—FB DA F—T L

REGCEA AD 1 HALORE Jrayy £ x—T )b

REGCEB AH 1 HAOvozz sayy A x—7 v

RSTA AS 1 RB—FA DL 22D Ve, ZOUEYMNE, RSTTYPE
BAEOMEIENRI /3 a7 4 F 2 — a0 TE
£

RSTB AH 1 AR—bFBOH AL IRZDEY N/ VEYE, ZOVEYRE, RSTTYPE
BAEOMEIEWRI 3 ar 7 4 F 2 — a0 TE
7

WEA[3:0] AT 4 A—F A DNSNAMETAN A —T )L

WEBI3:0] AT 4 R—=hF B DNAMEFTAN A X—T )L
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THAVDANEE

A AR =5 Tl
il HEE

CORE Generator™ XU ¢ —k wJ

~7adHR—hK e

MBI AN T R TEEARE B Ic# L TL7EE&W, CLKA/CLKB Zuv g 547 7547 Z7avy 7|2, RSTA/RSTB
Uy ME5ZmBUE 0 £V By ME B It T2 0 ERHVET, ENA/ENB (X, imPRE 1 £7213EY)
72 RAM IR—h A X =T WEBDOWTNNICHEEFL £, REGCEA X REGCEB (. xtita9°5 DOAREG £721%
DOB.REG BN 1 ITHREINTWAEE, MUl H LU RZDIay s A3 —T VERITREME 1 [28E 15404
ERHYET, DOAREG 23 0 IZRESHTWAHEE L. REGCEA 3L REGCEB A H i 0 IZFRETHMLENHY
F9,

INHDE BI85t 1E DATAWIDTH O EIZLVE DAL=, LR —kDRT, BB RT —Z AT, 77—
AT TA A3 —T L TRV ZOEFGERAETERL TLEEW, E0OHNE I T _RTERELAWEEThE
WER A, FEHINTORWATIE B IFRRELE 0 I L T7Esw,

AN ~ |,

ERATRELREE

B /47 & TI+ILE 8

DATA WIDTH A LSy 0.1.2,4.9.18,36 |0 H—hA DI T4 2L —a  TARER
T —RIEEHEELET, A—F B OIREF

T HREITHVET A
DATA WIDTH_B bid s 0.1.2.4.9,18,36 0 A=k B Dar 7 Fal—ar kel
T —RIEEHRELET, R—F A DIEELF
T M EIEHVET A,

DOA_REG A 0.1 0 R—h A DHHV A2 AT 2856
I LICERELET,
DOB_REG = 0.1 0 AR—FBOHEHL I RZEEHTHEHEE
X LICRELET,
INIT_A 16 1% 36" h000000000 ~ T _RCPn I 74X al —Ta s BOFR—RA OH S
36 hiffimr DHHMEZFRELET,
INIT_B 16 % 36”h000000000 ~ T TP a 74X al—arBOR—rB O
36 hiffiTTr OHEEFEELET,
INIT_FILE CFH 0 B hLEF NONE W RAM ONEEIEE T D7 7 A V4
INIT_00 ~ 16 ¥ 256 £ Ml T _TEr 16kb DF —Z AEY TLADYIHNEA
INIT_3F BELET,
INITP_01 ~ 16 %k 256 £ M 4 _CEn 2kb D/RYTF 4 AEY TLADYNEE
INITP.07 BELET,
RSTTYPE SCFH SYNC, ASYNC SYNC RAM O IR E72 133k R oV &

MEREZ R DR ELET, XA
DA EERIFEOZEMED F G, FEF

Uty MR E TRV RY 12 SYNC IZ5%
ELTLIEEN,
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B BT E TIAIE SRER
SIM_COLLISION_ =] ALL. ALL REYDBEANIA LT BA TS Ial —
CHECK (G)EIEERATE-X- varOEEEEE T %i@”o
OARNING- ALL (CREET BL, B Ay — VB3
NONE h&n., BT3B LA OH
DARTE X) 12720 FEd,
WARNING_ONLY (ZRRETHE, &4
A=Y OHRPH IS, BET S
H A BIOARYDOEIZF D FFREF
SNET,
GENERATE_X_ONLY [ZZ}ETHL,
HIE Ay —IH ST, BET
HHABIOARIDMEBIARE X) IZ
R0ET,
NONE ([ZFRET D&, b Xy — 1%
Hjjjé%mﬂ B A H B L UAEY
DEIXEOFERFENET,
AE: ALL DAL OEIZRETHE, v
L—au 7%4’/0>F'3%%M%M%
B0, ZOHEEE A58 1%0E
BORMLIETT,
SRVAL_A 16 H# 36" h000000000 ~ T _NC¥nu Uty Mg (RSTA) X7 —hShizlEd
36 hfffT A—hA O HEEZEELET,
SRVAL_B 16 #E¥ 36"h000000000 ~ T _TEr UVt yMES (RSTB) N7 ¥ —h&ENi-LED
36 hiffTe R—F B O HEEEE
WRITE_MODE_A el WRITE_FIRST . WRITE_FIRST AL N EFINDEEXDOFE— RO BE
READ_FIRST . hferEl s
NO_CHANGE H °

WRITE FIRST IZF%ET DL, EXIAE
NIER SR =M SN ET,

READ _FIRST IZ§% ET 5L, TDAEY
0/ — g A E AN E T T il
NH IR =M hEnET,

NO_CHANGE |ZFET DL, IR —
BB RN H I E B3R FRES
7,
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B BT E TIAIE SRER

WRITE_MODE_B == WRITE_FIRST . WRITE_FIRST EXOGA LN EITIND L EZ DK —hOEE
READ_FIRST . AieEL 4
NO_CHANGE H °

WRITE FIRST (27 E T % EAE
NI TR — 1 _Hjjjé_szhifh

READ_FIRST IZG% ETHE, TDAEY
1 — 3 a \ZE AN S LTl
NH IR =M EnET,

NO_CHANGE |ZF&ET 5 &, H IR —
DB ET H I E N RER S
7,

VHDL i2if (f 2 RE S T—23Y)

WD 2 ODIXNFIELZWEEAIT, I — LT T T4 B S O T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16BWER: 16k+2k Parity Paramatizable, byte-wide enable BlockRAM, output registers

-— Spartan-3A DSP
-— Xilinx HDL Libraries Guide, version 12.3

RAMB16BWER_inst : RAMB16BWER

generic map (
DATA_WIDTH_A => 0, // Valid values are 0, 1, 2, 4, 9, 18, or 36
DATA_WIDTH_ B => 0, // Valid values are 0, 1, 2, 4, 9, 18, or 36

DOA_REG => 0, -- Specifies to enable=1/disable=0 port A output registers
DOB_REG => 0, -- Specifies to enable=1/disable=0 port B output registers

INIT_A => X"000000000", -- Initial values on A output port
INIT_B => X"000000000", -- Initial values on B output port

RSTTYPE => "SYNC'", -- Specifes reset type to be "SYNC" or "ASYNC"

SIM_COLLISION_CHECK => "ALL"™, -- Collision check enable "ALL",
—-- "GENERATE_X_ONLY" or "NONE"

"WARNING_ONLY",

SRVAL_A => X''000000000", -- Port A output value upon SSR assertion
SRVAL_B => X'000000000", -- Port B output value upon SSR assertion

WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_!

WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_|

CHANGE
CHANGE

-- The foIIOW|ng INIT_Xxx declaratlons specify the initial contents of the RAM

INIT_00 => X"'0000000000000000000000000000000000000000000000000000000000000000"
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000*
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000*"
> X'"0000000000000000000000000000000000000000000000000000000000000000"*
> X'*0000000000000000000000000000000000000000000000000000000000000000°*

INIT_03
INIT_04

INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_O07 => 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™"
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"",
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INIT_17 =>
INIT_18 =>
INIT_19 =>
INIT_1A =>
INIT_1B =>
INIT_1C =>
INIT_1D =>
INIT_1E =>
INIT_1F =>
INIT_20 =>
INIT_21 =>
INIT_22 =>
INIT_23 =>
INIT_24 =>
INIT_25 =>
INIT_26 =>
INIT_27 =>
INIT_28 =>
INIT_29 =>
INIT_2A =>
INIT_2B =>
INIT_2C =>
INIT_2D =>
INIT_2E =>
INIT_2F =>
INIT_30 =>
INIT_31 =>
INIT_32 =>
INIT_33 =>
INIT_34 =>
INIT_35 =>
INIT_36 =>
INIT_37 =>
INIT_38 =>
INIT_39 =>
INIT_3A =>
INIT_3B =>
INIT_3C =>
INIT_3D =>
INIT_3E =>
INIT_3F =>
-- The next
INITP_00 =>
INITP_O1 =>
INITP_02 =>
INITP_03 =>
INITP_04 =>
INITP_05 =>
INITP_06 =>
INITP_07 =>
port map (
DOA => DOA,
DOB => DOB,
DOPA => DOP.
DOPB => DOP
ADDRA => AD
ADDRB => AD
CLKA => CLK
CLKB => CLK
DIA => DIA,
DIB => DIB,
DIPA => DIP
DIPB => DIP
ENA => ENA,
ENB => ENB,
REGCEA => R
REGCEB => R
RSTA => RST
RSTB => RST
WEA => WEA,
WEB => WEB

X**0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
**0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™",

XX X X XX

XXX X XX

X**0000000000000000000000000000000000000000000000000000000000000000"*
X'"0000000000000000000000000000000000000000000000000000000000000000°"
set of INITP_xx are for the parity bits

X**0000000000000000000000000000000000000000000000000000000000000000",
X""0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000*,
X"*0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000",
X""0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000",
X"*0000000000000000000000000000000000000000000000000000000000000000™")
-- 32-bit A port data output
-- 32-bit B port data output
A, -- 4-bit A port parity output
B, -- 4-bit B port parity output
DRA, -- 14-bit A port address input
DRB, -- 14-bit B port address input
A, -- 1-bit A port clock input
B, -- 1-bit B port clock input
-- 32-bit A port data input
-- 32-bit B port data input
A, -- 4-bit A port parity input
B, -- 4-bit B port parity input
-- 1-bit A port enable input
-- 1-bit B port enable input
EGCEA, -- 1-bit A port output register enable input
EGCEB, -- 1-bit B port output register enable input

A, -- 1-bit A port reset input

B, -- 1-bit B port reset input
-- 4-bit A port Write Enable Input
-- 4-bit B port Write Enable Input
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-- End of RAMB16BWER_inst instantiation
Verilog 581t (A2 RE2 T —23Y)

// RAMB16BWER: 16k+2k Parity Paramatizable, byte-wide enable BlockRAM, output registers
// Spartan-3A DSP
// Xilinx HDL Libraries Guide, version 12.3

RAMB16BWER #(

_.DATA_WIDTH_A(0), // Vvalid values are 0, 1, 2, 4, 9, 18, or 36

_DATA_WIDTH_B(0), // Valid values are 0, 1, 2, 4, 9, 18, or 36

-DOA_REG(0), // Specifies to enable=1/disable=0 port A output registers

-DOB_REG(0), // Specifies to enable=1/disable=0 port B output registers

- INIT_A(367h000000000), // Initial values on A output port

- INIT_B(36”h000000000), // Initial values on B output port

_RSTTYPE("'SYNC'"), // Specifes reset type to be "SYNC"™ or "ASYNC"

-SIM_COLLISION_CHECK(''ALL"™), // Collision check enable "ALL"™, "WARNING_ONLY",
//  "GENERATE_X_ONLY'™ or "NONE"

_.SRVAL_A(367h000000000), // Set/Reset value for A port output

-SRVAL_B(367h000000000), // Set/Reset value for B port output

_WRITE_MODE_A("WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"

_WRITE_MODE_B("WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"

// The following INIT_xx declarations specify the initial 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) ,
- 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) ,
- 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) ,
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-INIT_2F(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- 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) ,

// The next set of INITP_xx are for the parity bits

- INITP_00(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_07(256>h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB16BWER_inst (

);

-REGCEA(REGCEA), 7/ 1
.REGCEB(REGCEB), /7 1

.DOA(DOA), // 32-bit A port data output
.boB(DOB), // 32-bit B port data output
.DOPA(DOPA), // 4-bit A port parity data output
.DOPB(DOPB), // 4-bit B port parity data output
-ADDRA(ADDRA), // 14-bit A port address input
_ADDRB(ADDRB), // 14-bit B port address input
.CLKA(CLKA), // 1-bit A port clock input

.CLKB(CLKB), // 1-bit B port clock input
_DIA(DIA), // 32-bit A port data input
.DIB(DIB), // 32-bit B port data input
_DIPA(DIPA), // 4-bit A port parity data input
_DIPB(DIPB), // 4-b B port parity data input
-ENA(ENA), // 1-bit A port enable input
-ENB(ENB), // 1-bit B port enable input

t

t

t

t

it A port output register enable input
it B port output register enable input
t
t
t
t

[
i
[
i
-b
b
[
i
i
[

_RSTA(RSTA), // 1-bit A port reset input
.RSTB(RSTB), // 1-b B port reset input
_WEA(WEA), // 4-bit A port write enable input
-WEB(WEB) // 4-b B port write enable input

// End of RAMB16BWER_inst instantiation

FFE R

Spartan-3 ¥ = %L —9. FPGA @.—H%— H AR

Spartan-3A FPGA 773 & —X% 3 —L
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ROM128X1
TS5 47 : 128-Deep by 1-Wide ROM

A0 ROM128X1 o

A

A2

A3

A4

A5

A6

X9731

ME

ZOTHA T AMT 128 V—R X 1 EYhd ROM TH, 7 —4Z 7] (0) 121X, 7TEY DT R A (A6 ~ A0)
TEIRSNTZT—RBH SN ET, ROM 1L, 20 74X 2L —a ORI INIT=value THEE L7-EICHIES
F9, WIHMEIL 32 M7 D 16 #E T, ROM (213 ENA2E v A=FH 2B FALE v b A=0H DJEICEEIAENET,
INIT=value Z$8E L7\ &, =7 —ITRDFET,

B R
AR H A
10 Iy 12 13 o]
0 0 0 0 INIT(0)
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)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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THAVDANFE

A VARR L T—g il

Ejido 0

CORE Generator™ BL W74V —K ARw]

~7adHR—h A ]

EARLT RS

Bt "84T ] TI4IE | BREA

INIT 16 4% 128 B ME T _T¥Fr | ROM OfEEIEE

VHDL 8k (A2 RA T —3Y)
WD 2 DDOLBFELRNESIT, a' =L Ty T4 T4 B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM128X1: 128 x 1 Asynchronous Distributed (LUT) ROM
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

ROM128X1_inst : ROM128X1
generic map (
INIT => X"00000000000000000000000000000000"")
port map (
0 =>0, -- ROM output
A0 => A0, -- ROM address[0]
Al => Al, -- ROM address[1]
A2 => A2, -- ROM address[2]
A3 => A3, -- ROM address[3]
A4 => A4, -- ROM address[4]
A5 => A5, -- ROM address[5]
A6 => A6 -- ROM address[6]
):

-- End of ROM128X1_inst instantiation
Verilog i1t ([ RE2 T —23Y)

// ROM128X1: 128 x 1 Asynchronous Distributed (LUT) ROM
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

ROM128X1 #(
- INIT(128~”h00000000000000000000000000000000) // Contents of ROM
) ROM128X1_inst (
.0(0), // ROM output
_.AOCAO), // ROM address[0]
.A1(Al), // ROM address[1]
_A2(A2), // ROM address[2]
.A3(A3), // ROM address[3]
_A4(A4), // ROM address[4]
.A5(A5), // ROM address[5]
_.A6(A6) // ROM address[6]

)
// End of ROM128X1_inst instantiation
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ROM16X1

J1)SF47 : 16-Deep by 1-Wide ROM

ROM16X1
A0 o]

Al
A2

A3

X4137

M=

ZOTHA TUAVME 16 V=K X 1 Evbh® ROM TF, T —%H 11 (0) (21X, 4 EYFDTRL A (A3 ~ A0) T
BINENEZT—FRAHIENET, ROM 1L, 207 4F 2L — a0 OFRIC INIT=value THE LB I LS E
9, FIHME 4 H7D 16 #EL T, ROM (213 EALE v A=FH 7B FALE v A=0H DJEICEEZIATNET, =&
Z1E . INIT=10A7 L¥EET25E. 0001 0000 1010 0111 ) &WVVHTF —Z AR — AN ERKESIVET, INIT=value ZF5EL

Wk, =77 ET,

mIER
AND H A
I0 I 12 I3 0
0 0 0 0 INIT(0)
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)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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THAVDARAAEE

AVAB T —gy Eil

He HELE

CORE Generator™ BL U 4% —K Nl

~7adHR—h PN
ERATEGEM

B 24T [} T4 | EREA

INIT 16 % 16 & M T _RCEn ROM DIEAIEE

VHDL 521 (/2 RA T—23Y)

WD 2 SOXNEELNEASIT., 2 — LT T T B S ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM16X1: 16 x 1 Asynchronous Distributed (LUT) ROM
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

ROM16X1_inst : ROM16X1
generic map (
INIT => X"0000')
port map (
0 =0, -- ROM output
A0 => AO, -- ROM address[0]
Al => Al, -- ROM address[1]
A2 => A2, -- ROM address[2]
A3 => A3 -- ROM address[3]
):

-- End of ROM16X1_inst instantiation

Verilog 581t (A2 A2 T—23Y)

// ROM16X1: 16 x 1 Asynchronous Distributed (LUT) ROM
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

ROM16X1 #(
-INIT(16°h0000) // Contents of ROM
) ROM16X1_inst (
.0(0), // ROM output
_.AOCAO), // ROM address[0]
.A1(Al), // ROM address[1]
_A2(A2), // ROM address[2]
-A3(A3) // ROM address[3]
)

// End of ROM16X1_inst instantiation

= = 3

& 1
Spartan-3 ¥ = %L —<9. FPGA @.—H%'— H AR
Spartan—-3A FPGA 773 5 — & —h
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TS5 47 : 256-Deep by 1-Wide ROM

ROM256X1
ROM256X1
A0 | 10
Al
A2 |
A3 |
Ad ]
AS |
A6 |
A7 |
xorae
RS

ZDOTHFAL TLAVME 256 U—K X 1 B D ROM TY, T—#H 71 (0) IZiZ,. SEYFDTRL X (AT ~ A0) T
BIRENTZT—RBNHDENET, ROM 1T, 207 4F 2L — a3 DRI INIT=value THREL-EICHE LS E

T, FIHIE L 64 MTD 16 #EH T, ROM ([Ziddk BT E v A=FH B8 FAZE vk A=0H DJEICEZAEFNFET,
INIT=value Z§E LRV &, =T —|TRVET,

mER
AHB H A
I0 I |V I3 0
0 0 0 0 INIT(0)
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)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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THAVDANFE

AARR S T—ay Gl
£ HesE

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

ERAARELE &
B /AT fi& TI4ILE R ER
INIT 16 4K 256 £ Ml T_RTCEn ROM D% 48 7E

VHDL 83k (/2 RA O T—23Y)
KD 2 SOLREELRVE ST, 26 — LTIy F 47 E S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM256X1: 256 x 1 Asynchronous Distributed (LUT) ROM
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

ROM256X1_inst : ROM256X1
generic map (
INIT => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (
0 =0, -- ROM output
A0 => AO, -- ROM address[O0]
Al => Al, -- ROM address[1]
A2 => A2, -- ROM address[2]
A3 => A3, -- ROM address[3]
A4 => A4, -- ROM address[4]
A5 => A5, -- ROM address[5]
A6 => A6, -- ROM address[6]
A7 => A7 -- ROM address[7]

);

-- End of ROM256X1_inst instantiation
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Verilog i1t ([ RE2 L T—3Y)

// ROM256X1: 256 x 1 Asynchronous Distributed (LUT) ROM
// Spartan-3

// Xilinx HDL Libraries Guide, version 12.3

ROM256X1 #(

- INIT(256~h0000000000000000000000000000000000000000000000000000000000000000) // Contents of ROM

) ROM256X1_inst (

.0, /7
_AO(AD), 7/
LAL(AL), /7
_A2(A2), //
_A3(A3), //
_AA(AD, 1/
_A5(A5), //
_A6(AB), //
AT(ATY /7
)

// End of ROM256X1_inst instantiation

s HIEEHR

ROM
ROM
ROM
ROM
ROM
ROM
ROM
ROM
ROM

output

address[0]
address[1]
address[2]
address[3]
address[4]
address[5]
address[6]
address[7]

Spartan—-3 V= %Xl —3i3 FPGA 2 —H# — HAF

Spartan—-3A FPGA 773U & —# 3 —h
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ROM32X1
TS5 47 : 32-Deep by 1-Wide ROM

ROM32X1

> |z |z |= |z
X |18 |8 |2 |8

M=

ZOTHAL U AUMNE 32T —K X1 EYh®D ROM TF, T—%H1 (0) 1IZIL, 5 EYFDTRL X (A4 ~ A0) Tz
RENF-T—RBHAENFET, ROM 1T, 227 4F 2l — a3 DB INIT=value TR ELIEICHIHI LS E T,
FIHIE L 8 7D 16 HEL T, ROM IZiTfx FAZE v b A=1FH 2258 FALE v b A=00H DJEIZEZAENET,

72 L2 0F  INIT=10A78F39 L8B4 5L IRDTF —H AR — AR SFUES, 0001 0000 1010 0111 1000 1111 0011
1001. INIT=value Z#5 ELR2\WE, =7 —IZ720E T,

a3 2R
ARB H A
I0 I 12 I3 0
0 0 0 0 INIT(0)
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)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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THAVDANFE

ARG =g AJ

CORE Generator™ BL O 4 —FK ARA]

~7udHR—h ]

AR R 1%

B BT E FTI+ILE

BZEL]

INIT 16 % 32 By ME ERA NS 4=:

ROM D% 5 &

VHDL i2if ([ RE T —23Y)

WD 2 DOXNFELRWG G, a8 =L T2 T T H 5 ORIV T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM32X1: 32 x 1 Asynchronous Distributed (LUT) ROM
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

ROM32X1_inst : ROM32X1
generic map (
INIT => X"00000000'")
port map (
0 =>0, -- ROM output
A0 => AO, -- ROM address[O0]
Al => Al, -- ROM address[1]
A2 => A2, -- ROM address[2]
A3 => A3, -- ROM address[3]
A4 => A4 -- ROM address[4]

)
-- End of ROM32X1_inst instantiation
Verilog 581t ([ RE2 T —23Y)

// ROM32X1: 32 x 1 Asynchronous Distributed (LUT) ROM
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

ROM32X1 #(

- INIT(327h00000000) // Contents of ROM
) ROM32X1_inst (

.0(0), // ROM output

-AO(AO), // ROM address[O]

.A1(Al), // ROM address[1]

-A2(A2), // ROM address[2]

_A3(A3), // ROM address[3]

.A4(A4) // ROM address[4]

):
// End of ROM32X1_inst instantiation
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s HIE R

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

Spartan—3A FPGA 773U & —X& < —h
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& XILINXs FEIE: THAY ILAVE

ROM64X1
TS5 47 : 64-Deep by 1-Wide ROM

ROM64X1
A0 ]

Al
A2
A3 |
A4

A5

X9730

M=

ZOTHAY TUACNL 64 U—K X 1 EYR®D ROM TF, T —#H 77 (0) IZiE, 6 EY DT RLA (A5 ~ A0) TR
ENTT—RBAHAENET, ROM (F, 20 74F 2L — a0 DFRIZ INIT=value T ELT-EICHIELENES, W)
HIEIE 16 H7oD 16 #E%L T, ROM (1213 EAZE v b A=FH 7Hlg FAZE v s A=0H DOJEICEZIAENET, INIT=value
ERELRNWE, =T — |20 ET,

R
AND H A
I0 i 12 I3 0
0 0 0 0 INIT(0)
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)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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THAVDARAAEE

AAR =gy 7]
£ HesE

CORE Generator™ BL O 4 —FK ARA]

~7udHR—h ]

ERAARELE &

B 247 fi& TIAIE £ ER

INIT 16 %k 64 £ M 4 _CEn ROM DO fE% 5 &

VHDL 83k (/2 RA O T—23Y)
KD 2 SOLREELRVE ST, 26 — LTIy F 47 E S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM64X1: 64 x 1 Asynchronous Distributed (LUT) ROM
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

ROM64X1_inst : ROM64X1
generic map (
INIT => X"0000000000000000")

port map (
0 =>0, -- ROM output
A0 => AO, -- ROM address[O0]

Al => Al, -- ROM address[1]

A2 => A2, -- ROM address[2]

A3 => A3, -- ROM address[3]

A4 => A4, -- ROM address[4]

A5 => A5 -- ROM address[5]
):

-- End of ROM64X1_inst instantiation
Verilog 58k (A RE2 T —3Y)

// ROM64X1: 64 x 1 Asynchronous Distributed (LUT) ROM
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

ROM64X1 #(

- INIT(64~h0000000000000000) // Contents of ROM
) ROM64X1_inst (

.0(0), // ROM output

-AO(AO), // ROM address[O]

_A1(Al), // ROM address[1]

.A2(A2), // ROM address[2]

_A3(A3), // ROM address[3]

.A4(A4), // ROM address[4]

_.A5(A5) // ROM address[5]

)
// End of ROM64X1_inst instantiation

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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s HIE R

Spartan—-3 ¥ = XL —¥ g FPGA = —H%— HAK

Spartan—3A FPGA 773U & —X& < —h
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& XILINXs

SPI_ACCESS

1S5 47 : Internal Logic Access to the Serial Peripheral Interface (SPI) PROM Data

SPI_ACCESS

MOSI

CsB

CLK

MISO

M=

X177

ZOT YAy TV AT HE, FPGA OWEIRY 755 SPL Y UT L TakavZz LT, T3 A RICEE
TWABAL VAT I 7Ty 2 (ISF) ARVICHH C&E£9, SPLACCESS &5 /LD b0 ZEMIL, [/ 332 —
vary THWAL TARIEZRLTLIEEW,

R— kDB

R—kr4£ A [ 2 R
MISO H D 1 ISF ABVD YT VI T —4
MOSI ATy 1 ISF A=Y ~DOIIT VA4 /T —4
CSB AT 1 ISF A €Y A Rx—T )V
CLK A 1 ISF XY Zayy
THAVDANFE
AV AR T—ay HELE
HER A
CORE Generator™ 8L N7 4P —K i
~ZudDYR—h Ra]
ERAARELE
B BT {[E] TI4ILE &5t BA
SIM_DEVICE sl 3S50AN, UNSPECIFIED 7 A R D ISE AEY A3
35200AN, ENABINE =T v T AL R
3S400AN, BELET, ZORMEIILTRE
3S700AN, TOHOMERHVET,
3S1400AN
SIM_USER ID 16 % 64 £ M 0xFF ISF AEVIZRIL T BT A5 Tn
B X 2T 4 LPAZNOD L —
H—ID ZEELET,
SIM_.MEM_FILE a2 BEshiz7741r4 8L | NONE ISF AV DL ATIDONE %
NFALINI4 Gte HEX 77 A NE AT aT
BELET,
Spartan-3A # & U Spartan-3A DSP 547 5!) A4 K (HDL F)
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& XILINXs FEIE: THAY ILAVE

=4k 847 ] TIHIE &t B3

SIM.FACTORYID | 16 #$ 64 £ M 0xFF YRal—varicl AT 5, &
FaUT g LURFNOEH LA
BT OfEZTEE (RO HW &
VLT /3 AU E O fE)

SIM_DELAY TYPE e g ACCURATE, SCALED Ylalb—var Oy BiFs
SCALED 7o, —EOFAIL T BRI E

ACCURATE Z#f8ELT=H 4.
HAIV T LB T — L —
rofEERE BV TT,

SCALED Z¥EETHE, 3=
L—rar O EE EIF57
DIEAI T EER DS E
TR EAAETITITEE T

HVEHE A,
=7 ~ .~ L, > ~
VHDL ik ([ RAVI T —3Y)
RO 2 DOLPIAELIR OB AL, A8 —LTEY T AT AE S ORI T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- SPI_ACCESS: Internal Logic Access to the Serial Peripheral
- Interface (SPI) PROM Data
-— Spartan-3AN
-- Xilinx HDL Libraries Guide, version 12.3
SPI_ACCESS_inst : SPI_ACCESS
generic map (
SIM_DELAY_TYPE => "SCALED"™, -- "ACCURATE"™ spec timing delays, "SCALED" shorten delays (faster sim)
SIM_DEVICE => "3S1400AN", -- "3S50AN", ""3S200AN", "3S400AN", '"3S700AN", "3S1400AN"
SIM_FACTORY_ID => X"00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000**, -- Specifies
-- the
-- Pre-programmed
-- factory ID
-- value
SIM_MEM_FILE => "NONE", -- Name/location of file containing memory contents

SIM_USER_ID => X'00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000™") -- Specifies
-- the programmed

-- User ID value

port map (
MISO => MISO, -- Serial output data from SP1 PROM
CLK => CLK, -- SP1 PROM clock input
CSB => CSB, -- SP1 PROM enable input
MOSI => MOSI -- Serial iInput data to SPI PROM
):

-— End of SPI_ACCESS_inst instantiation
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Verilog i1t ([ RE2 L T—3Y)

// SP1_ACCESS: Internal Logic Access to the Serial Peripheral
// Interface (SPIl) PROM Data

// Spartan-3AN

// Xilinx HDL Libraries Guide, version 12.3

SPI_ACCESS #(
-SIM_DELAY_TYPE(''SCALED"), // "ACCURATE" spec timing delays, 'SCALED" shorten delays (faster sim)
-SIM_DEVICE("'3S1400AN""), // "3S50AN", "3S200AN", '"3S400AN", "3S700AN", "3S1400AN"
-SIM_FACTORY_ID(64”h0), // Specifies the Pre-programmed factory ID value
-SIM_MEM_FILE(CNONE™), // Name/location of file containing memory contents
-SIM_USER_ID(64~h0) // Specifies the programmed User ID value

) SPI_ACCESS_inst (
-MISO(MISO), // Serial output data from SP1 PROM
.CLK(CLK), // SP1 PROM clock input
.CSB(CSB), // SP1 PROM enable input
_MOSI(MOSI) // Serial input data to SPl1 PROM

)
// End of SPI_ACCESS inst instantiation

s HIEEHR

Spartan—-3 V= XL —3i32 FPGA 2 —H# — HAF

Spartan—-3A FPGA 773U & —# 3 —h
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& XILINXs FEIE: THAY ILAVE

SRL16
71)27 47 : 16-Bit Shift Register Look—-Up Table (LUT)

SRL16 | q

o)
2l

5[5 = 2]

X8420

M=E

ZDOTFTVAY TLANEI VTRV RE VTS T —T7 0 (LUT) T, Y7 LPAFDOESIE, AT A3, A2,
Al A0 D IC K> TIREESNE T,
VIR VUVAFOESZ, BETLHIIEL, BEIEHIELTEET,
BERDI T VIRZEAERTBITIE 1 AT A3~ A0 Ofiz—EICLET, 7R LPAZT T ~ 16 VRO
RICHRETEET, TRVAANOMHEICESY 7R LUVAZOESIE, EE =8 xA3) +(4 x A2) + (2 x A1) + A0
1 LWV TR TEET, A3, A2, AL, A0 3T X TEROHE (0000) (32 7h LYAZOESIT 1 EYMNIZR
D, FTRT1LOHAE 111D 13 16 By MRV ET,
TP LPREEZEINICELESEBITIT . AT A3 ~ A0 DEZZ(LSEET, 72ex1E A2, Al A0 Y
TRTLOHA () IZA3Z 115 0ICUEZXLE, V7 LYAXOEXT 16 Ev b 8 By MIZ1L
LET, NESHICIZ, 7 LU AXOEZIIFEIZ 16 YR T, POV Y MOENH IEND0MTIANTT A3 ~
A0 DIEICE > TR ESNET,
7R VYA LUT OIHMEZFRE 52, INIT B 4 #1016 EHEEV Y TET, —FLOM DK AL
By ET, INIT DEEZRELRWVIESIT. 78 LY AZ LUT ONEIZa 74X 2L — a1z u (0000)
WZZVTENET,
7way 7 (CLK) 2% Low 226 High (U DLEEIT, D DENRT T LYVAZOHE 1 EyMIn—RIvEd, KIZY
1773 Low 75 High IZWIWEEbH AL 78 LU RZDMEIFR DO ENME Y MY 7 RS, FrLWMERT—REShET,
TRLVAANDEICE ST TR LYV AZDOEENRED, Q IZFOMEAH TSN ET,

IR

AN .
Am CLK b 3

- A X Q(Am)
- ! P Q(Am - 1)
m=0,1,2,3

THAODANFE

AVAB = o

HERR o

CORE Generator™ 3 LU 4 —R A

~7adDYR—h P
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AR R 1%

E i 247 B T4k FtBA
INIT 16 14 16 £ ME FTNTER ar74Fal—vargko Q HoNEEE
fa e

VHDL E2ik (/2 RA T —S3Y)
WD 2 ODOXBIFELZWG AT, o —L Ty T4 T4 B S ORNIA AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRL16: 16-bit shift register LUT operating on posedge of clock
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

SRL16_inst : SRL16
generic map (
INIT => X"0000')

port map (
Q =>Q, -- SRL data output
A0 => AO, -- Select[0] input
Al => Al, -- Select[1] input
A2 => A2, -- Select[2] input
A3 => A3, -- Select[3] input
CLK => CLK, -- Clock input
D=>D -- SRL data input

):

-— End of SRL16_inst instantiation
Verilog 881k (A2 RAT T—3Y)

// SRL16: 16-bit shift register LUT operating on posedge of clock
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

SRL16 #(
- INIT(16°h0000) // Initial Value of Shift Register
) SRL16_inst (

Q(Q, // SRL data output
-A0(AO), // Select[0] input
_A1(Al), // Select[1] input
-A2(A2), // Select[2] input
-A3(A3), // Select[3] input
.CLK(CLK), // Clock input

.D(D) // SRL data input

)

// End of SRL16_inst instantiation

s HIE R

Spartan-3 Y= Rl — 3 FPGA = —H— HAK

Spartan—-3A FPGA 773 & —X> —h
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& XILINXs FEIE: THAY ILAVE

SRL16_1
71)25F 47 : 16-Bit Shift Register Look-Up Table (LUT) with Negative—-Edge Clock

SRL16.1 | g

FERER

A2
A3

X8422

M=

ZOTHA TV AVMI VTN VLV RE Ly Ty T =T (LUT) TF, ¥ 7h LYV RZDORSIT, AT) A3, A2,
Al. A0 DEIZ L > TR EESNET,
VIMNLYUAAOESF BETIILL BEEEDLIEL TEET,
BEEDY 7R VI REEERTBICIE : AS) A3 ~ A0 DfEZ—EICLET, P 7hLPRZIT L ~ 16 EVRD
EXIIRETEXET, TRLAANOEIZEAY 7R LV AZOESIZ. EE=(8xA3) +(4x A2) + (2 x Al) + A0
+1 LVORTEHTEE T, A3, A2, Al A0 BT _TErOHA (0000) 7R LIUAXOEXIT 1 VMO
D, FT_T1OHA (1111) 1F 16 Ev MRV ET,
IR PREZEZBIMNICELERBITIT : AT A3 ~ A0 DEEZZ(LSEET, 72213, A2, Al, A0 2%
TART1LOHAE QIDIZA3Z 17156 0 ICUVEZLE, VT LYAZDOESIIT 16 By b 8 By MIZ YL
LET, IS, V7R LPAZOEXTIFEIZ 16 EYRT, FOEYROENRH JISHADIEI AT A3 ~
A0 DEIZ > TIRESNET,
VTR VYRS LUT OFIHEZ TR E 32120, INIT BEIC 4 700 16 A ED Y CTET, —FLEDOH 1 i AL
By hMzZeEd, INIT DEEEELRWESIT. 7 LY2Z LUT OREITI 74X 2L —arfizEa (0000)
27T ENET,
a7 (CLK) 28 High 255 Low IZUIVEPALXIZ. D OENBRY 7R LIURZOF 1 EvhMca—REnEd, kicr
778 High 225 Low ([Z8IN DAL, 78 LURFDEIFIROEAME Y MY 7 RS, HILWESE—RFEINET,
TRULZANDOEIZE ST IR LV RZOEINIED, Q ITFOERIH IENET,

am IR &

AN H A
Am CLK D Q

Am X X Q(Am)
Am ! D Q(Am - 1)
m=0,1,2,3

THAVDANEZE

AVAR L =g ]

7w Eif

CORE Generator™ L w4 —FK ARy

~ /DR —k F

Spartan-3A £ & U Spartan-3A DSP 547 5!) 74K (HDL F)

UG613 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com 259




EI3F: FTHAY ILAVE & XILINXs

AR R 1%

B 24T fi& FIHILE SR BA
INIT 16 4% 16 By MiE TR ar 74X alb—rartto Q Hiiow
AR

VHDL E2ik (/2 RA T —S3Y)
WD 2 ODOXBIFELZWG AT, o —L Ty T4 T4 B S ORNIA AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRL16_1: 16-bit shift register LUT operating on negedge of clock
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

SRL16_1_inst : SRL16_1
generic map (
INIT => X"0000')

port map (
Q => Q, -- SRL data output
A0 => AO, -- Select[0] input
Al => Al, -- Select[1] input
A2 => A2, -- Select[2] input
A3 => A3, -- Select[3] input
CLK => CLK, -- Clock input
D=>D -- SRL data input

):

-— End of SRL16_1_inst instantiation
Verilog 881k (A2 RAT T —3Y)

// SRL16_1: 16-bit shift register LUT operating on negedge of clock
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

SRL16_1 #(
-INIT(16°h0000) // Initial Value of Shift Register
) SRL16_1_inst (

-Q(Q, // SRL data output
-A0(AO), // Select[0] input
_A1(Al), // Select[1] input
-A2(A2), // Select[2] input
-A3(A3), // Select[3] input
.CLK(CLK), // Clock input

.D(D) // SRL data input

)

// End of SRL16_1_inst instantiation

s HIE R

Spartan-3 Y= Rl — 3 FPGA = —H— HAK

Spartan—-3A FPGA 773 & —X> —h
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& XILINXs HEI3E . FHAY ILAVE

SRL16E
Z1JSF 47 : 16-Bit Shift Register Look—Up Table (LUT) with Clock Enable

D SRL16E Q

CE -
oK _|

AO

A1

A2

A3

X8423

M=

ZOTHAY TLAUNE, VI NVURE VT T T—T ) (LUT) T, V7R LURZOESIE, AJ) A3, A2,
Al, A0 DIEICE > TR ESNET,

VI LPRAZORSIE EETHILL ABISELILLTEET,

BEEDY 7R VIPREZEERTAITIE : AST A3 ~ A0 Dfix—EICLET, P 7hLIP2Z T 1 ~ 16 BV D
FESIZRETEXET, TRLAANOHEIZEAL 7R LYV 2ZOESIT, EE=(8xA3) +(4 x A2) + (2 x Al) + A0
+1 EVORTHEITEET, A3, A2, Al A0 BT _TErOHEE (0000) 1Z2 7R LY AZOESIT 1 EYRMIAR
D, T T 1OHE (1111) 1% 16 By MR £,

TP LR EZEINICELESEBITIE . AT A3 ~ A0 DEZE(LSEET, 72éx1E, A2, Al, A0 2®
TRT1OEA Q1D IZA3Z 105 0 I8 EXDE, 7 LUVAXDOESE 16 Ev b 8 By MIZE1L
LET, NEEICIE. 7 LY ZRZOESIIFIZ 16 EVR T, EOE Y FOENRHE TENSDDFT AT A3 ~

A0 DEIZL > TR EENET,

TN LU ARZ LUT OYIEMEARIEETAIZIE. INIT BIEIC 4 7D 16 HEHAEEV Y CTES, —RAEOHI N & BT
EyMIAeET, INIT OEZIEELLRWIESIT. V7 LA LUT ONFIZI 74X 2 — 3312 (0000)
WV T ENET,

CE 78 High %4 7mv 7 (CLK) 25 Low 775 High ([ZBIV DL EXIT, D DIERT TR LYV AZDH 1 By MIn—
REvEd, WIZZay 73 Low 76 High (IZ8IVE 5L X2 CE 23 High D6, 7 LY AZOIEIZIR D &AL E Y
MZTZhStL, FILWVEDRE—RSNET, TRVAATDEIZESTE T LY AZORINDRED, Q IZZDEAH
HENFET, CE 2 Low DEE . /ey 7B ITEHAINLET,

mIER

AN H A

Am CE CLK D Q

Am 0 X X Q(Am)
Am 1 7 D QAm - 1)
m=0,1,2,3
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R—bDEREA

R—t4£ AL B B AE

Q o 1 TNV URE F—H )

D AT 1 VINVLURE F—FANT)

CLK AH 1 =%

CE AN 1 77547 High Drvayr £ 3x—7 v

A AT 4 SRL DU —REDH A F Iy 7iEIR
A=0000 ==> 1 E'v b ¥ 7hE
A=1111 ==> 16 v ¥ 7+ E

THAVDANAFE

AVAR =g ]
HE 7 i
CORE Generator™ X w4 —F ARy
~7rdOHPR—h F

EART RS

B /AT & TIAIE R ER
INIT 16 %% 16 & ME T _C¥n T4 2L =g BTN LI REZEH D
M EEFEE

VHDL 821 (/> RAI T —23Y)
WD 2 SOOXNEELNEASIT., I — L T T T B S ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

SRL16E_inst : SRL16E
generic map (
INIT => X"0000'")

port map (
Q =>Q, -- SRL data output
A0 => A0, -- Select[0] input
Al => Al, -- Select[1] input
A2 => A2, -- Select[2] input
A3 => A3, -- Select[3] input
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
D=>D -- SRL data input
)

-- End of SRL16E_inst instantiation

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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Verilog i1t ([ RE2 L T—3Y)

// SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock

// Spartan-

3

// Xilinx HDL Libraries Guide, version 12.3

SRL16E #(
_INIT(167h0000)

) SRL16E_inst (
-Q(Q), V4
.AO(AOD), //
_AL(AD), 7/
.A2(A2), 7/
_A3(A3), 7/
.CE(CE), 7/
.CLK(CLK), 77/
.D(D) 7/

);

// Initial Value of Shift Register

SRL data output
Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock enable input
Clock input

SRL data input

// End of SRL16E_inst instantiation

B3 R

Spartan-3 ¥ = Rl —v 32 FPGA &t—H — AR

Spartan-3A FPGA 7731 5 — & —h
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SRL16E_1
1S5 47 : 16-Bit Shift Register Look-Up Table (LUT) with Negative—Edge Clock and Clock

D [ SRL16E_1

X12010

ME

TDOTHAy L AUNT Zuvl A% —T )V (CE) BNHAY TN LIAZ Ly 7T w7 5—7 )L (LUT) T, Z7avZd
SH PRy TEMELE T, V7R LURXOESIT, AT A3, A2, Al, A0 DfEIZE>TIRESNET,

VMUV AFDOESZEETAIEL, BESEAILLTEET,

BEED 7R VIPRFZEERTAHITIE : AN A3 ~ A0 DfEA—TIZLET, 7R LP2Z13 1 ~ 16 BV RO
EXCHECXFET, TRLAATOMEIZEAY 7R LUAZOES T, EX=(8x A3) +(4 x A2) + (2 x A1) + A0
+1 VO TCEHTEXET, A3, A2, Al A0 BT _TEaDH4 (0000) T3 7 LIAXOEXT 1 By Mg
D, T _T1DEFHA (1111) 13 16 B MRV ET,

IR UVPREREBMICELESEBITIE : AT A3 ~ A0 DEZE ST E T, 722213, A2, AL, A0 2
TRT1IOHA QD ICA3Z 15 0 IZUNEZDE, V7 LVAXDOEST 16 Evbnb 8 By MIZ1 L
LET, NEMICIZ. V7R LY RAFOESITFEIZ 16 YR T EOEYNOENH IS ADNIA S A3 ~
A0 DIEIC L > CIRESNET,

IR LUAK LUT OFHMEZ R E T 5120, INIT B 4 #7016 HEAZ BV Y TET, —FLDOHT NI EAL
EwhMZZeWET, INIT DEEZEELRWESIT. 7 LP2Z LUT ORFITZ 74X 2L —ar 28w (0000)

W27 ENET,

CE 2 High @4 . Z7aw2 (CLK) 28 High 235 Low I[ZHINEHLALEIC. D DERV TR LI AZOE 1 EyhMia—
RENET, WRIZZmyZH High 7»5 Low IZ810E DS EXIZ CE 28 High DA, 7 LY AZOIEIZIR D EALE Y
MZTZ7R&E, FHLWMERr—RENET, TRVAANDEIZESTY 7 LYAZOEINBRED, Q IZZFDENH
HZET, CE D Low DIGH, /ay 7 @BILEMAIET,

imIE R

AR 5

Am CE CLK D Q

Am 0 X X Q(Am)
Am 1 l D Q(Am - 1)
m=0,1,2.3
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& XILINXs

THAVDANFE

AARR S T—ay 0l

£ HesE
CORE Generator™ BX U 4% —K NG
~7udHR—h ]

AR R 1%

B B4 &

FIA4ILE | EREA

INIT 16 5K 16 £ MiE

FTRCEr | ar 7 ¥zl —ar %Oy 7 LY AZEH IO W

iz 5 &

VHDL 83t (/2 RA T —2 7))

WD 2 SOOI NFIELRNES L, at— L Ty T4 T4 B E ORI T T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRL16E_1: 16-bit shift register LUT with clock enable operating on negedge of clock

-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

SRL16E_1_inst : SRL16E_1
generic map (
INIT => X"0000')

port map (
Q => Q, -- SRL data output
A0 => AO, -- Select[0] input
Al => Al, -- Select[1] input
A2 => A2, -- Select[2] input
A3 => A3, -- Select[3] input
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
D=>D -- SRL data input
);

-- End of SRL16E_1_inst instantiation

Spartan-3A £ & U Spartan-3A DSP 547 5!) 74K (HDL F)

UG613 (v12.3) 2010 £ 9 A 21 B
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EI3F: FTHAY ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// SRL16E_1: 16-bit shift register LUT with clock enable operating on negedge of clock
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

SRL16E_1 #(
-INIT(16°h0000) // Initial Value of Shift Register
) SRL16E_1_inst (

Q(Q, // SRL data output
-A0(AO), // Select[0] input
_A1(AL), // Select[1] input
-A2(A2), // Select[2] input
-A3(A3), // Select[3] input
-CE(CE), // Clock enable input
.CLK(CLK), // Clock input

.D(D) // SRL data input

):

// End of SRL16E_1_inst instantiation

EF
Spartan-3 ¥ = Rl —v 32 FPGA &t—H — AR
Spartan-3A FPGA 7731 5 — & —h
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& XILINXs HEI3E . FHAY ILAVE

SRLC16
71)2F 47 : 16-Bit Shift Register Look-Up Table (LUT) with Carry

Pl srLcis

1Q_
Qis

Q
x

L|

522z
w | |= O

X9296

]

=

ZOTFTVAY TLAMNEI, FXI—DRHDBV TNV PAZ vy T v T—7 )L (LUT) T, ¥ 7h LY AZDOESIT,
AT A3, A2, Al, A0 DIEIC L > TIRESNLET,

VIR LPAZORSIE EETHILL ABISELILLTEET,

BEEDY 7R VIPREZEERTAITIE : AST A3 ~ A0 Dfix—EICLET, 7R LIP2Z T 1 ~ 16 BV D
FESICRETEET, TRLAANOMEICEDL TR LVAFDOESIT, £ =8xA3) +(4 x A2) + (2 x Al) + A0
+1 VO TEHTEXET, A3, A2, Al A0 BT _TEurDEES (0000) 1Z3 7 LIAFOEXIT 1 EvMIA
D, T _T1OHE (1111) 1% 16 BEv MR £,

VIRV PREERFBICELEIRDITIE : AT A3 ~ A0 DEEZEbSEET, 7222 0E, A2, AL, A0 73

TRT1OHA AIDITA3Z 120056 0 IZ8VEZ 58, 7 LYAZOEEIE 16 B hab 8 B MIZE 1L
LT, WEIDIZIE, 7 LY A OESITEIC 16 BV T, EOEYRDERHESNEMTAT] A3 ~

A0 DEIC k> TR ESHE T,

V7 LURHZ LUT OFIEEZFEE 35120, INIT BRI 4 1o 16 A B YL CTEd, —FEOH &K BT
EYMIARET, INIT DEEZIEELR WSS, 7 LP2Z LUT ONEIZ2 74 F 2 —arHicEm (0000)
W27V T ENET,

sty (CLK) 2% Low 25 High IZHJ0ERHOH X, D ODENR 7R LU AZDE 1 By MNIn—R3nFET, KIZY
2y 775 Low 7226 High IZEI0 5L, 78 LY AZOEITIROEALE Y MIT 7RS4, HrLWERr—RSET,
TRUVAATTOMEIZE ST T LU A DO EINRED, Q ICFDENH 1SN ET,

AE: Q5 O SIEFERATAE BHOL TN LUK LUT WA —RNEEETEX LV RIS 7N LU RZEERR
TEET,

MR

AR HAh

Am CLK D Q

Am X X Q(Am)
Am 1 D Q(Am - 1)
m=0,1,2.3
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UG613 (v12.3) 2010 &£ 9 A 21 H http://japan.xilinx.com 267




EI3F: FTHAY ILAVE & XILINXs

THAVDANFE

AARR S T—ay 0l
£ HesE

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

AR R 1%

B BT E FIA4IE | EEBH
INIT 16 %k 16 © M TRCPr LT 4Kl —al BDY TR LURAZEH O]
HEE e €

VHDL £k (/2 REAVT—23Y)
WD 2 SOXBRGFEELENEAS T, I — LTy T4 T4 B = ORTICE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRLC16: 16-bit cascadable shift register LUT operating on posedge of clock
-— Spartan-3A
—-- Xilinx HDL Libraries Guide, version 12.3

SRLC16_inst : SRLC16
generic map (
INIT => X"0000')

port map (
Q => Q, -- SRL data output
Q15 => Q15, -- Carry output (connect to next SRL)
A0 => AO, -- Select[0] input
Al => Al, -- Select[1] input
A2 => A2, -- Select[2] input
A3 => A3, -- Select[3] input
CLK => CLK, -- Clock input
D=>D -- SRL data input
);

-- End of SRLC16_inst instantiation

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// SRLC16: 16-bit cascadable shift register LUT operating on posedge of clock

// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

SRLC16 #(

-INIT(16°h0000) // Initial Value of Shift Register
) SRLC16_inst (

Q(Q, // SRL data output

.Q15(Q15), // Carry output (connect to next SRL)

-A0O(AO), // Select[0] input

-A1(AL), // Select[1] input

_A2(A2), // Select[2] input

_A3(A3), // Select[3] input

.CLK(CLK), // Clock input

.D(D) // SRL data input

):
// End of SRLC16_inst instantiation

B3 R

Spartan-3 ¥ = Rl —v 32 FPGA &t—H — AR

Spartan-3A FPGA 7731 5 — & —h
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EI3F: FTHAY ILAVE & XILINXs

SRLC16_1
71)2F 47 : 16-Bit Shift Register Look—Up Table (LUT) with Carry and Negative—Edge Clock

SRLC16_1
Q

Q15

BIR[E[Ex |

X9297

M=

TOTFHAYy T AVMNI. XXV —DBABY TN LIREZ LTy T—7 L (LUT) T, ZayZONH TRy
TEIMELET, VY 7h LU RZDOESIL, AT A3, A2, Al, A0 DEIZL > TIREENET,

VIR LPAZORSIE EETHILE ABISELILLTEET,

BERDY T LORIEERT DITIL : AT A3 ~ A0 D —EICLET, V7R LYAKT 1 ~ 16 Evhd
REHRETEET, TRLVAANOHIZLD V7R LYVAZORESIE, BRI =@ xA3) (4 x A2) + (2 x A1) + A0
+1 LVIORTEITEET, A3 A2, AL, A0 ST _TEEOES (0000) 1T 7k LY AXOESIT 1 B YR
D, T_T1DHFHE (1111) 13 16 B MRV ET,

IR LPREEZBIMIICELEEBICIE : AT A3 ~ A0 DEAZLESEET, 7m221F. A2, AL, A0 8
TARTLOHAE QD ICA3Z 17156 0 ICUVE2LE, V7 LYAZOESIT 16 By b 8 By MIZ1L
LET., NEICIZ, V7R LY AZOESIZIEIZ 16 BT, FOEYrOENHE IS DT AT A3 ~
A0 DEIZ K> TR EENET,
TR LYRH LUT OFIHIEZFE &4 5121E, INIT BYEIC 4 700 16 #EEEE0 Y TEd, —FBLLDH DN K AL
EyMIARDET, INIT DEEZIEELLRWESIT. 7 L2 LUT ORNFIZZ 74X 22— a0 F12F e (0000)
W7V T7TEnNET,

AE: Qs O NEFEHATIE BH DO 7R LI RAZ LUT 2 A —REE X JOKRXRT 7R LY A EVERR
T&EET,

am IR R

AA H 7

Am CLK D Q Q15
Am X X Q(Am) (e
Am ! D QAm - 1) Q14
m=0,1,2,3

FHAL D AN S

AVAR =gy ]

HE 7 Eii

CORE Generator™ X w4 —F ARy

~7uadDY%R—h AT
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& XILINXs £

AR R 1%

B BT B T4k | EiEA

% 5 7E

INIT 16 #E%x 16 £ M TRTEr | a7 Fal—ar BT 7 LIPREZ L O

VHDL E2ik (/2 RA T —S3Y)
WD 2 ODOXBIFELZWG AT, o —L Ty T4 T4 B S ORNIA AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRLC16_1: 16-bit cascadable shift register LUT operating on negedge of clock
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

SRLC16_1_inst : SRLC16_1

generic map (
INIT => X"0000")

port map (
Q =>Q, -- SRL data output
Q15 => Qi5, -- Carry output (connect to next SRL)
A0 => A0, -- Select[0] input
Al => Al, -- Select[1] input
A2 => A2, -- Select[2] input
A3 => A3, -- Select[3] input
CLK => CLK, -- Clock input
D=>D -- SRL data input

)

-- End of SRLC16_1_inst instantiation
Verilog g2 ({2 RAVL T—23Y)

// SRLC16_1: 16-bit cascadable shift register LUT operating on negedge of clock
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

SRLC16_1 #(

-INIT(16”h0000) // Initial Value of Shift Register
) SRLC16_1_inst (

Q(Q, // SRL data output

-Q15(Q15), // Carry output (connect to next SRL)

_A0CAO), // Select[0] input

_A1(Al), // Select[1] input

-A2(A2), // Select[2] input

_A3(A3), // Select[3] input

.CLK(CLK), // Clock input

.D(D) // SRL data input

)
// End of SRLC16_1 inst instantiation

s HIE R

Spartan—-3 V= XL —3i3 FPGA 2 —H — HAF

Spartan—3A FPGA 773 5 —H& 3 —h
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& XILINXe

SRLC16E
1S5 47 : 16-Bit Shift Register Look—-Up Table (LUT) with Carry and Clock Enable

SRLC16E

(o]
m |O

1Q
Q15

Q
> |
o |X

~

5[5 2]
w [N | =

%9298

M=

ZOTFHAy TV AUME FX) =y A RX—=TINRHEV TN VIARE VI T T T —7 )L (LUT) T, ¥ 7
MUY RAZOESIZ, AT A3, A2, Al, A0 DEICE> TIRESNET,

VIR VVAEOESE, BETAILL, BEESEAIELTEET,
BEEDI TR VIPRFZEERTHITIE : AT A3 ~ A0 DfEEA—TICLET, P T7hLIP2Z13 1 ~ 16 BV D
EEITRETEET, TRLAANOEIZEAY TR LU ZFZOESIZ, EE=8xA3) +(4 x A2) + 2 x Al) + A0
+1 LVHRTE I TxET, AL A2, AL, A0 BT RTErOHA (0000) 1F2 7R LUAXOEST 1 By Mo
D, T _T 1 OHFA (11D 1 16 By MR ET,
TNV PREREBMICELEEARITIT : AT A3 ~ A0 DEEZELESEE T, 722213, A2, AL, A0 2
TRT1DOEFE AIDIZASZ 106 012V EZAE, VTR LUAZOEZIT 16 Ev D 8 B MIZE1L
LET, NEMIZIE, V7 LYRAZDOEZIIFEIC 16 EYR T, EOEYROENH IESNBITIAT A3 ~
A0 DfEIZ L > THESNET,
U7 LA LUT OFIEIEZFE & 35120, INIT JBIEIC 4 70 16 #AE0 Y CTEd, —BLON & BN
By hMZZeWET, INIT DEEEELARWESIZ. 7 LY2Z LUT ORFITZ 74X 2L —ar 28w (0000)
W2V T ENET,
sv7 (CLK) 7 Low 75 High IZHIN DA EEIZ, D OENT 7R LU AXOE 1 By hMIr—REShEd, RIZ7
778 Low 225 High (ZH)0 &5 &2 CE 28 High DA, 7 LUAXOEIZIROENME Y MY 7 hEi, #Hil
WF—EZRE—REINFET, TRVAANDEIZES T 7N L DA OEINDIEY, Q IZEOERH IS ET,
AE: Qs DHNEMERTAHE B DY TN LI RZ LUT 2 WA —REH X IO KRERT T LY RZEVERR
TEET,

AmIE R
AN HAh
Am CLK CE D Q Q15
Am X 0 X Q(Am) Q(15)
Am X 1 X Q(Am) Q15)
Am 0 1 D Q(Am - 1) Q15
m=0,1,2,3
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& XILINXs

THAVDANFE

AARR S T—ay 0l
£ HesE

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

AR R 1%

B BA4T [}

FIA4ILE | EHBA

INIT 16 %% 16 v M

FTARTER | a7 Fal—arBOv TR LYRZEH T OF)
BB E

VHDL 83t (/2 RA T —2 7))

WD 2 SOOI NFIELRNES L, at— L Ty T4 T4 B E ORI T T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRLC16E: 16-bit cascable shift register
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

SRLC16E_inst : SRLC16E
generic map (
INIT => X"0000')

LUT with clock enable operating on posedge of clock

port map (
Q => Q, -- SRL data output
Q15 => Q15, -- Carry output (connect to next SRL)
A0 => AO, -- Select[0] input
Al => Al, -- Select[1] input
A2 => A2, -- Select[2] input
A3 => A3, -- Select[3] input
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
D=>D -- SRL data input

);

-- End of SRLC16E_inst instantiation

Spartan—3A B & U Spartan-3A DSP 5S4 735! HAAK
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EI3F: FTHAY ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// SRLC16E: 16-bit cascadable shift register LUT with clock enable operating on posedge of clock
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

SRLC16E #(
-INIT(16°h0000) // Initial Value of Shift Register
) SRLC16E_inst (

Q(Q, // SRL data output

.Q15(Q15), // Carry output (connect to next SRL)
-A0O(AO), // Select[0] input

-A1(AL), // Select[1] input

_A2(A2), // Select[2] input

_A3(A3), // Select[3] input

.CE(CE), // Clock enable input

.CLK(CLK), // Clock input

.D(D) // SRL data input

)
// End of SRLC16E_inst instantiation

s HIEEHR

Spartan—-3 V= XL —3i32 FPGA 2 —H# — HAF

Spartan—-3A FPGA 773U & —# 3 —h
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& XILINXs HEI3E . FHAY ILAVE

SRLC16E_1

Z1)2F 47 : 16-Bit Shift Register Look—Up Table (LUT) with Carry, Negative—Edge Clock,
and Clock Enable

-0
i

SRLC16E_1

Q
Qis
> | =

%

X9299

E3

ZOFYA ZLAUNI IV —BIOay Sl AR —T NANHBEY TN LI RE LT F—7 L (LUT) T, 7

=

JONH PRy P TEIELET, VZh LUVRXOEIE, AT A3, A2, Al, A0 DfEIZE > TIRESINE T,

VIR LA OESIL, BETAHILL, BEFEEDRELTEET,

BEEDY 7N UIREZEERTAIIT : AT A3 ~ A0 Dfix—EICLET, Y 7hLVRFT 1 ~ 16 EvRD
EXICHETEET, TRLAANDEIZEDA YV TR LU ZZOESIT, EX=8xA3) +@xA2) + (2 x Al) + A0
+1 VIR TEHTEXET, A3, A2, Al A0 BT RTEaOH4 (0000) X3 7R LY AXOEXIT 1 By
V. T T 1S (1111) 1% 16 By NI ET,

TNV PREREBMICELESEDITIE : AT A3 ~ A0 DEEZELSEET, 722213, A2, AL, A0 A

TRT1IOHAE AIDIZA3Z 105 0 IZYVEZLE, V7 LVAXDOEST 16 B b 8 By MIZ1 L
LET, RNEMICIZ. V7 LY ZAZOESIZHEIZ 16 EYRT, EOEYNOEDNNH AASHAEDITIA S A3 ~

A0 DEIZL > TR EENET,

L7 LY2EZ LUT OFIEMEAZIEE 5121, INIT JBYEIC 4 7D 16 EHAEIV Y TE+, —BLEOHT D& B4

B

MZZeWEd, INIT DEEZIBELRWESIT. 7 LP2AZ LUT ORAEITZ 7 4F 2L —ar BB a (0000)

W2V TENET,

CE

2 High ®4A . Z7av 2 (CLK) 23 High 225 Low IZH1W DD EXIZ. D DENPT 7 LIUAXOE 1 By hia—

K& FET, KizZaw 7 High 75 Low (W0 AL E(Z CE 28 High OFE& . 7 LI AXOEITIRD B E Y

MIvZREN, HILWEDR R —RERET, TRVAANDOEICES> T TH LYVAIDOREVIRED, Q ICZDED
HohEnEd,
AE: QIS D AEEATHE, EHOT T VIO RL LUT 2 WA — R T&, LW R&ART T LU RS EERL
T&EET,

AmIE R

AR 5

Am CE CLK D Q Q15

Am 0 X Q(Am) EA7RL

Am 1 X Q(Am) EA7RL

Am 1 1 D Q(Am-1) Ql4

m=0,1,2.3
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& XILINXs

THAVDANFE

AV ARB Y T—ay AJ
£ HesE
CORE Generator™ BX U 4% —K NG
~7udHR—h ]
FEARRELTREM
B B4 & TI+ILE B
INIT 16 % 16 £y M# F_TEm LT 4K 2l — T BDT TR LU AL L O Y1

AR E

VHDL 83t (/2 RA T —2 7))

WD 2 SOOI NFIELRNES L, at— L Ty T4 T4 B E ORI T T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRLC16E_1: 16-bit shift register LUT with clock enable operating on negedge of clock
Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

SRLC16E_1_inst :
ap (

generic m

INIT => X"0000')

port map
Q =>Q

(

Q15 => Q15, -

A0 =>
Al =>
A2 =>
A3 =>
CE =>

AO,
Al,
A2,
A3,
CE,

CLK => CLK, -

D=>D
)

SRLC16E_1

SRL data output

Carry output (connect to next SRL)

Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock enable input
Clock input

SRL data input

-- End of SRLC16E_1 inst instantiation

276
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& XILINXs HEI3E . FHAY ILAVE

Verilog i1t ([ RE2 L T—3Y)

// SRLC16E_1: 16-bit shift register LUT with clock enable operating on negedge of clock
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

SRLC16E_1 #(
-INIT(16°h0000) // Initial Value of Shift Register
) SRLC16E_1_inst (

Q(Q, // SRL data output

.Q15(Q15), // Carry output (connect to next SRL)
-A0O(AO), // Select[0] input

-A1(AL), // Select[1] input

_A2(A2), // Select[2] input

_A3(A3), // Select[3] input

.CE(CE), // Clock enable input

.CLK(CLK), // Clock input

.D(D) // SRL data input

)
// End of SRLC16E_1_inst instantiation

s HIEEHR

Spartan—-3 V= XL —3i32 FPGA 2 —H# — HAF

Spartan—-3A FPGA 773U & —# 3 —h
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EI3F: FTHAY ILAVE & XILINXe

STARTUP_SPARTANS3A

J1)25 47 : Spartan®-3A Global Set/Reset, Global 3—-State and Configuration Start-Up
Clock Interface

STARTUP_SPARTAN3A

CLK
GSR

GTS

X10334

ME

ZOTHAL TV AVNE, TAAA B BLOY r— L £y Uty h (GSR) B ~DRY v A X —T 2 A AT
L=, 137 a—o 0 A AT —F (GTS) ERERROT-DIEHLET, £/ T A ADI T 4F 2l —gy
DETHEIZ AF— T o7 = AR Oy 7238 E T 5266 TEET,

R—bDEREA

R—kr4 L & L 3:1
GSR AT 1 ra—s3r 2y /Uy h (GSR) BLt~0 A J)Hi
GTs A ! a—r3 L NIART =] (GTS) B~D A 125
CLK ATJ 1 AT 4FXal—ary AX—KTv 7 —lrv A ay s (GSR) B
~D N Bzt
THAUDANAE
AVARE =g e
i A A
CORE Generator™ 3L U\ 4% —K il
~ /DY R—K Ay

EHHO GSR FEITY —A B EidnYy s % GSR B cEER TS A c&E £+, Zoar iR —3rbD GSR
B oM I, KO EENMLIETT, GSR XY DAF 22— T E TEXRVWDO T, Byh/ Uy ME 5O %A
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VHDL 2t (A REV T—2 )
KD 2 ODOLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;
use UNISIM.vcomponents.all;

-- STARTUP_SPARTAN3A: Startup primitive for GSR, GTS or startup sequence
-— control.

-— Spartan-3A

-— Xilinx HDL Libraries Guide, version 12.3

STARTUP_SPARTAN3A_inst : STARTUP_SPARTAN3A

port map (
CLK => CLK, -- Clock input for start-up sequence
GSR => GSR_PORT, -- Global Set/Reset input (GSR cannot be used for the port name)
GTS => GTS_PORT -- Global 3-state input (GTS cannot be used for the port name)
);

-- End of STARTUP_SPARTAN3A_ inst instantiation
Verilog 583t (A RAVL T—23Y)

// STARTUP_SPARTAN3A: Startup primitive for GSR, GTS or startup sequence
// control .

// Spartan-3A

// Xilinx HDL Libraries Guide, version 12.3

STARTUP_SPARTAN3A STARTUP_SPARTAN3A_inst (
_.CLK(CLK), // Clock input for start-up sequence

.GSR(GSR_PORT), // Global Set/Reset input (GSR can not be used as a port name)
_.GTS(GTS_PORT) // Global 3-state input (GTS can not be used as a port name)

):
// End of STARTUP_SPARTAN3A_inst instantiation
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EI3F: FTHAY ILAVE & XILINXs

XORCY

71)2F 47 : XOR for Carry Logic with General Output
XORCY

=
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Library UNISIM;

use UNISIM.vcomponents.all;

-- XORCY: Carry-Chain XOR-gate with general output
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

XORCY_inst : XORCY

port map (
0=>0, -- XOR output signal
Cl => Cl, -- Carry input signal
Ll => LI -- LUT4 input signal
):

-— End of XORCY_inst instantiation
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Verilog i1t ([ RE2 L T—3Y)

// XORCY: Carry-Chain XOR-gate with general output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

XORCY XORCY_inst (
.0(0), // XOR output signal
.CI(Cl), // Carry input signal
_LI(LI) // LUT4 input signal
);

// End of XORCY_inst instantiation
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EI3F: FTHAY ILAVE & XILINXs

XORCY.D
)25 47 : XOR for Carry Logic with Dual Output

XORCY_D
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VHDL 81k (/> RAVP T —23Y)
WD 2 ODOLBFELARNESIT., 2 — LT T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

—-- XORCY_D: Carry-Chain XOR-gate with local and general outputs
-- Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

XORCY_D_inst : XORCY_D

port map (
LO => LO, -- XOR local output signal
0 =0, -- XOR general output signal
Cl => Cl, -- Carry input signal
LI => LI -- LUT4 input signal

):

-- End of XORCY_D_inst instantiation

Spartan-3A # & U Spartan—3A DSP 5S4 751 H4AK (HDL F)
282 http://japan.xilinx.com UG613 (v12.3) 2010 £ 9 A 21 H




& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// XORCY_D: Carry-Chain XOR-gate with local and general outputs
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

XORCY_D XORCY_D_inst (
-LO(LO), /7 XOR local output signal
.0(0), // XOR general output signal
-CI1(Cl), // Carry input signal
-LI(L1) /7 LUT4 input signal

);
// End of XORCY_D_inst instantiation
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EI3F: FTHAY ILAVE & XILINXs

XORCY_L

Z1)S5 47 : XOR for Carry Logic with Local Output
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Library UNISIM;
use UNISIM.vcomponents.all;

-- XORCY_L: Carry-Chain XOR-gate with local => direct-connect ouput
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 12.3

XORCY_L_inst : XORCY_L

port map (
LO => LO, -- XOR local output signal
Cl => Cl, -- Carry input signal
Ll => LI -- LUT4 input signal

):

-- End of XORCY_L_inst instantiation
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Verilog i1t ([ RE2 L T—3Y)

// XORCY_L: Carry-Chain XOR-gate with local (direct-connect) output
// Spartan-3
// Xilinx HDL Libraries Guide, version 12.3

XORCY_L XORCY_L_inst (
-LO(LO), /7 XOR local output signal
.CI(Cl), // Carry input signal
_LI(LI) // LUT4 input signal

);

// End of XORCY_L_inst instantiation
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