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£ XILINX: B2E . A—HFyk TAAREFRDTHAY TLAVE

TEDNTHAY TLAVE ZEHEDILAVE
RAMB4_S8_S8 RAMB16BWE
STARTUP_SPARTANS3 STARTUP_SPARTAN3A

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
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& XILINXe

72933258548

ZORITar T, TAARIEENDT AL TV AN T 77 aly BINCAEL ORLET, L AU (U
TATBIR~IaDA L TVAT—2a) (X, S TIVTT AT 7y MEIZUARL TOET,

WANERE 7 77 vay RAM/ROM

Iy A iR— 3 b LYARZBL T YT
74X a2l —a2/BSCAN 2R — U T7h LURHY

F R

I[/O avR—x2k AFTAR/CLB FVIT 47

mAE&E D73y

THAY TLAVE B

DSP48A U5 47 : Multi-Functional, Cascadable, 48-bit Output, Arithmetic Block

MULT18X18SI10 7VI7 47 1 18 x 18 Cascadable Signed Multiplier with Optional Input and Output
Registers, Clock Enable, and Synchronous Reset

28yy aviR—Rrk

THAY TLAVE A

BUFG AL =T X FYIT 47 ¢ Global Clock Buffer

BUFGCE aybE=x A FYIFT 47 : Global Clock Buffer with Clock Enable

BUFGMUX a =& FYIF 47 : Global Clock MUX Buffer

DCM_SP U377 : Digital Clock Manager

IBUFG 7V 47 : Dedicated Input Clock Buffer

IBUFGDS 7Y37 47 : Differential Signaling Dedicated Input Clock Buffer and Optional Delay

Spartan—3A £ & U Spartan—3A DSP 5S4 75" H (K (HDL )
UG613 (v11.3) 2009 &£ 9 A 16 H http://japan.xilinx.com 19



& XILINXe

N
&>
Wk

2703yl

a2 J74% a2l —32/BSCAN OV R—R 2k

THAY TLAVE L)

BSCAN_SPARTAN3A U7 47 ¢ Spartan®-3A JTAG Boundary Scan Logic Access Circuit
CAPTURE_SPARTAN3A U7 47 : Spartan®-3A Register State Capture for Bitstream Readback

DNA_PORT 7V 47 : Device DNA Data Access Port

[ICAP_SPARTAN3A Z7'U3F 47 : Internal Configuration Access Port

SPLLACCESS 7’YXF7 47 : Internal Logic Access to the Serial Peripheral Interface (SPI) PROM Data
STARTUP_SPARTAN3A 7 VIT 47 : Spartan®-3A Global Set/Reset, Global 3-State and Configuration Start-Up

Clock Interface

I/0 AVvR—%2b

THAY TLAVE e

IBUF Z'UST 47 : Input Buffer

IBUF_ DLY_AD]J 7'U3F 47 : Dynamically Adjustable Input Delay Buffer

IBUFDS V7 47 . Differential Signaling Input Buffer

IBUFDS_DLY_AD] V27 47 : Dynamically Adjustable Differential Input Delay Buffer

IBUFG 7V 47 : Dedicated Input Clock Buffer

IBUFGDS 7’VXF7 47 : Differential Signaling Dedicated Input Clock Buffer and Optional Delay

[OBUF Y35 47 : Bi-Directional Buffer

IOBUFDS U347 . 3-State Differential Signaling 1/O Buffer with Active Low Output Enable

KEEPER 7'V 47 : KEEPER Symbol

OBUF Z7’U3F 47 : Output Buffer

OBUFDS VT 47 : Differential Signaling Output Buffer

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

OBUFTDS U347 : 3-State Output Buffer with Differential Signaling, Active—Low Output Enable

PULLDOWN U35 47 : Resistor to GND for Input Pads, Open—Drain, and 3-State Outputs

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

Spartan-3A # & Uf Spartan-3A DSP 5475 # (K (HDL F)
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BIE : Ty a RNt & XILINX:
RAM/ROM
THAY TLAVE i HA
RAM16X1D 7'U3T 47 : 16-Deep by 1-Wide Static Dual Port Synchronous RAM
RAM16X1S VT 47 : 16-Deep by 1-Wide Static Synchronous RAM
RAM32X1S Z'UST 47 : 32-Deep by 1-Wide Static Synchronous RAM
RAM64X1S VT 47 : 64-Deep by 1-Wide Static Synchronous RAM
RAMB16BWE 7’V 7 47 : 16K-bit Data and 2K-bit Parity Configurable Synchronous Dual Port Block
RAM
RAMB16BWE_S18 Z'UST 47 : 16K-bit Data and 2K-bit Parity Synchronous Single Port Block RAM with
18-bit Port
RAMB16BWE_S18 518 ?;U;?P{j : 16K-bit Data and 2K-bit Parity Synchronous Dual Port Block RAM with
—bit Ports

RAMB16BWE_S18_59

U35 47 : 16K-bit Data and 2K-bit Parity Synchronous Dual Port Block RAM with
18-bit and 9-bit Ports

RAMB16BWE_S36

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

RAMB16BWE_S36_518

YT (7 : 16K-bit Data and 2K-bit Parity Synchronous Dual Port Block RAM with
36-bit and 18-bit Ports

RAMB16BWE_S36_536

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

RAMB16BWE_S36_59

U7 47 : 16K-bit Data and 2K-bit Parity Synchronous Dual Port Block RAM with
36-bit and 9-bit Ports

RAMB16BWER V37 47 : 16K-bit Data and 2K-bit Parity Configurable Synchronous Dual Port Block
RAM with Optional Output Registers

ROM128X1 ZUIT 47 ¢ 128-Deep by 1-Wide ROM

ROM16X1 7'YI7 47 : 16-Deep by 1-Wide ROM

ROM256X1 VT 47 : 256-Deep by 1-Wide ROM

ROM32X1 7'VI7 47 : 32-Deep by 1-Wide ROM

ROM64X1 7'VIT 47 : 64-Deep by 1-Wide ROM

Spartan—-3A # &1 Spartan-3A DSP S42J5!) 4K (HDL A)
UG613 (v11.3) 2009 &£ 9 A 16 H
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£ XILINX. EIE : JrvyiavilngE
LOREBEEUVIYTF
THAY TLAVE Bl
FDCPE 7U35 47 : D Flip-Flop with Clock Enable and Asynchronous Preset and Clear
FDCPE_L Y37 ¢~ : 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 7'U3F 47 : D Flip-Flop with Negative—Clock Edge, Synchronous Reset and Set, and
Clock Enable
IDDR2 V27 47 : Double Data Rate Input D Flip—Flop with Optional Data Alignment, Clock
Enable and Programmable Synchronous or Asynchronous Set/Reset
LDCPE U317 : Transparent Data Latch with Asynchronous Clear and Preset and Gate Enable
ODDR2 Y37 ¢~ : Dual Data Rate Output D Flip-Flop with Optional Data Alignment, Clock

Enable and Programmable Synchronous or Asynchronous Set/Reset

VIMLDRE

FHALY TLAVE

BIL

SRL16 Y37 ¢~ : 16-Bit Shift Register Look—Up Table (LUT)
SRL16_1 U347 1 16-Bit Shift Register Look—Up Table (LUT) with Negative—-Edge Clock
SRL16E V747 : 16-Bit Shift Register Look—Up Table (LUT) with Clock Enable
SRL16E_1 7'V 47 : 16-Bit Shift Register Look—Up Table (LUT) with Negative-Edge Clock and
Clock Enable
SRLC16 U747 : 16-Bit Shift Register Look—Up Table (LUT) with Carry
SRLC16_1 U7 47 : 16-Bit Shift Register Look—Up Table (LUT) with Carry and Negative—Edge
Clock
SRLC16E V3T 47 : 16-Bit Shift Register Look—Up Table (LUT) with Carry and Clock Enable
SRLC16E_1 V3T 47 : 16-Bit Shift Register Look—Up Table (LUT) with Carry, Negative-Edge
Clock, and Clock Enable
Spartan—-3A # & U Spartan-3A DSP 5S4 J51) 4K (HDL F)
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E3E . Jroulav RN & XILINX.
AZAR/CLB FY2F47
THAY TLAVE A
BUFCF 7UI7 47 : Fast Connect Buffer
LUTI1 U7 47 : 1-Bit Look-Up Table with General Output
LUT1.D 7V 7 47 : 1-Bit Look-Up Table with Dual Output
LUTL L U747 : 1-Bit Look-Up Table with Local Output
LUT2 ZVIT 47 1 2-Bit Look—Up Table with General Output
LUT2.D VT 17 : 2-Bit Look-Up Table with Dual Output
LUT2_L ZUIT 47 : 2-Bit Look-Up Table with Local Output
LUT3 U747 : 3-Bit Look-Up Table with General Output
LUT3.D Y37 17 : 3-Bit Look-Up Table with Dual Output
LUT3_L 7V 47 : 3-Bit Look-Up Table with Local Output
LUT4 U T 47 : 4-Bit Look-Up—Table with General Output
LUT4.D ZVIT7 47 : 4-Bit Look-Up Table with Dual Output
LUT4.L U7 47 : 4-Bit Look-Up Table with Local Output
MULT _AND U7 17 : Fast Multiplier AND
MUXCY VT 47+ 2-to—1 Multiplexer for Carry Logic with General Output
MUXCY_D VT 47 : 2-to—1 Multiplexer for Carry Logic with Dual Output
MUXCY_L VT 47 2-to—1 Multiplexer for Carry Logic with Local Output
MUXF5 ZVIT7 47 : 2-to—1 Look—Up Table Multiplexer with General Output
MUXF5_D V747 : 2-to—1 Look-Up Table Multiplexer with Dual Output
MUXF5_L U747 : 2-to—1 Look-Up Table Multiplexer with Local Output
MUXF6 VT 47+ 2-to-1 Look-Up Table Multiplexer with General Output
MUXF6_D VT 47 : 2-to—1 Look-Up Table Multiplexer with Dual Output
MUXF6_L VT 47 : 2-to—1 Look—Up Table Multiplexer with Local Output
MUXF7 VT 47 1 2-to-1 Look-Up Table Multiplexer with General Output
MUXF7_D V747 2-to—1 Look—-Up Table Multiplexer with Dual Output
MUXF7_L ZUIT 47 : 2-to-1 look—up table Multiplexer with Local Output
MUXEFS8 U747 : 2-to—1 Look-Up Table Multiplexer with General Output
MUXF8_.D VT 47+ 2-to—1 Look-Up Table Multiplexer with Dual Output
MUXF8_L V2T 47+ 2-to—1 Look-Up Table Multiplexer with Local Output
XORCY 7747 : XOR for Carry Logic with General Output
XORCY_D U747 : XOR for Carry Logic with Dual Output
XORCY_L U35 47 : XOR for Carry Logic with Local Output
Spartan-3A & U Spartan-3A DSP 54 J51) A4 K (HDL A)
UG613 (v11.3) 2009 &£ 9 A 16 H http://japan.xilinx.com 23
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& XILINXe

FHAY TLAVE

DRI ary T, ZOT =X T 7 F ¥y THEHATEDLT A L ANMIOWT
TIT 7y MEIZAE RS TUVNET,

BIAT T ZLALNMIONT, IROIERERLET,
s
i B
M R ST DT AR TDR)
MR (YT DL A NTOR)
A—hO#H
FHA D NS FH Ik
AT REZ B GE S § 5L AN TD )
AVARL =gy a—RDOH)

FOMDOY Y —A

FBALET, THAL L AUNI.
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& XILINXe

BSCAN_SPARTANS3A

J1)325 47 : Spartan®-3A JTAG Boundary Scan Logic Access Circuit

TDOA1 |

TDOZ |

BSCAN_SPARTAN3A

| TCK
| TMS

| CAPTURE
| DRCK1

| DRCK2

| RESET

| SEL1

| SEL2

| SHIFT

| TDI

| UPDATE

ME

®10321

ZOT YAy ZUANME T DL JTAG NY L ZY 2Fpy nYy 7 2 ba—J2 LTI Y v 7 ~T 72 AT
EHDOT, WEFEITT VAL FPGA OE JTAG BV RBIOBEIEE A REICLE T,

A BT =X T IF DAY EY AR DFEMIZOWNWTL, T =X — SR TLIESN,

R—rDERHA

R—r% M B RE

TDI H A FPGA @ TDI A ERUEEHADLET,

DRCKI, DRK2 7 JTAG USER i B gt RIAENDET 7T 4712720, JTAG TAP =
> hr—F 78 SHIFT-DR A7 —hMZ72bE TCK B LR UAE % H
FILE9, DRKI % USER]1 vy 725 fl &4, DRK2 13 USER2
Wi S ET,

RESET H D USER fi B Nat AAENDET 7T 47127320, JTAG TAP v ha—
A TEST-LOGIC-RESET AT —hZ725& High o7 —hENE T,

SEL1, SEL2 H JTAG &L P AFIZ USER] F£721% USER2 iy & st AT L
ZRLUET, UPDATE-IR AT —NIRDBET 7T 47 NTR20 HL Vi
BRHIPIAENDETTITAT OERITRDET,

SHIFT H 7 USER M B MR ENDET 774712720, JTAG TAP v hr—
ZH SHIFT-DR A7 —RNZ725 & High (27 —haSnvEd,

CAPTURE H USER 5 Gt A ENDET 7T 4712720, JTAG TAP 22 ha—
7% CAPTURE-DR 27 —hMZ7¢% & High I27 —bhShvET,

UPDATE H 7 USER iy 5 3Gt A ENDET 7T 4712720, JTAG TAP 22 ha—
Z M UPDATE-DR A7 —hZ725 & High (7 —hShE9,

TCK H 77

T™S H

TDO1, TDO2 AF USER1 F721% USER2 B NFEHIAENDET 7T 471220, 4
5 JTAG TDO Bz R —x k@ TDO1 (USER1) F7-1% TDO2
(USER2) B> ~D T —Z A ) OER KBSV ET,

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
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E4E . THAY ILAVE & XILINX:
— S N IS
THADANFE
Y PR E P HELE
HERR S
CORE Generator™ 33 L0V 44 —FK =l
~7a@¥R—h A
VHDL figif (f XAV T—23Y)
WD 2 OOEXNFAELIRW GBI —L, 2T AT 4 EE ORNIHAT £,
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 11.2
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
TDI => 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 il ({2 RAV L T—23Y)
// BSCAN_SPARTAN3A: Boundary Scan primitive for connecting internal logic to
// JTAG interface.
// Spartan-3A
// Xilinx HDL Libraries Guide, version 11.2
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
.TDO1(TDO1), // Data input for USER1 function
.TD0O2(TD02) // Data input for USER2 function
):
// End of BSCAN_SPARTAN3A_inst instantiation
Spartan-3A # & U} Spartan-3A DSP 547 3!) 4K (HDL A)
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s HIE R

Spartan-3 ¥ = %L —v a2 FPGA &.—H— HAK
Spartan—3A FPGA 773U 5 —& < —h
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E4E . THAY ILAVE & XILINX:

BUFCF

71)2F 47 : Fast Connect Buffer
BUFCF

Lo

w1065 3

ME

ZOTFHAy mLAUNE, —EOEHAnY 7L LUT O 1% 8]0 LUT O AN CEESE 57045, B
—DEEEENNYT7TT, ZONRNyT 7T HE, CLB Ry bithhvEd, LUT X, 4 2ET 1 207 L—
TELTERTEET,

THAODANFE

AVAR =g HeELE
HE R A
CORE Generator™ BX Uy 4% —K NG
~7adHR—h FNE

VHDL figif (fREAV T —23Y)

WD 2 SO INEEL RV AT —L, 2 T4 T4 B S ORI £,
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.

-— For use with all FPGAs.
-— Xilinx HDL Libraries Guide, version 11.2

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 itait (A RAV L 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.
// For use with all FPGAs.

// Xilinx HDL Libraries Guide, version 11.2

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 5S4 75" H (K (HDL )
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E4E . THAY ILAVE & XILINX:

BUFG

Z1)2F 47 : Global Clock Buffer
BUFG

Lo

WA0ES £

ME

IOTHAY TLAUNE, 77 TURRRENNY T 7T, AXa—%2 MM TUE 5 E DT D201, Ze— U Ed iR
VY —Z~DfE B2k LET, BUFG IZ@H 7ay s 2y hTHEASHET,

A — 0D B8

R—br4 B =} B RE
I AT 1 ray g N7 7T
) H 7 1 rayy NyT77 NS

THAUDANAFE

AVAB v T—ay Tl
i e

CORE Generator™ BL U 4% —K A ]

~7aDYR— ]

VHDL ik (A RAVS T —23Y)

WD 2 SO TPFELRVB B ITar —L, =TT 4B S ORI T E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFG: Global Clock Buffer

- Virtex-6

-- Xilinx HDL Libraries Guide, version 11.2

BUFG_inst : BUFG
generic map (

port map (
0 => 0, -- 1-bit Clock buffer output
1 => 1 -- 1-bit Clock buffer input
s

-- End of BUFG_inst instantiation

Spartan—3A £ & U Spartan—3A DSP 5S4 75" H (K (HDL )
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£ XILINX: EBA4E . FHAY ILAVE

Verilog i2it (A REAV T —3Y)

// BUFG: Global Clock Buffer (source by an internal signal)
// All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

BUFG BUFG_inst (
.0(0), // Clock buffer output
RI¢)) // Clock buffer input

)
// End of BUFG_inst instantiation

E3 R

Spartan-3 ¥ = %L —3a FPGA —H%— H AR

Spartan—3A FPGA 773V 5 —% 3 —}
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E4E . THAY ILAVE & XILINX:

BUFGCE

71)2F 47 : Global Clock Buffer with Clock Enable
CE

I |J/\ o]
BUFGCE

xogad

M=

ZOFHA ZLAUNE, 70l A F—T A& T a— )L Jay ) Ny 77 TF, O HbiE, 7av s A x—7 1
(CE) 23 Low GET7 27T 47) @EEIZ 012720 E 4, CE 28 High 127258 1 AJTDMED O IZH hEnE,

IR
A% H A
I CE (0]
X 0
I 1 I
FHALDANF %
P2 Y D= IEN -
Ei st
CORE Generator™ BX Uy 4% —K NG
~7udHR—h RA]

VHDL figif (fREAVT—23Y)

WD 2 SO IPFELRNB B ITar —L, =TT 45 S ORI T E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGCE: Global Clock Buffer with Clock Enable (active high)

- Virtex4/5/6, Spartan-3/3E/3A/6

-- Xilinx HDL Libraries Guide, version 11.2

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

Spartan—3A £ & U Spartan—3A DSP 5S4 75" H (K (HDL )
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£ XILINX: EBA4E . FHAY ILAVE

Verilog i2it (A REAV T —3Y)

// BUFGCE: Global Clock Buffer with Clock Enable (active high)
// Virtex-4/5/6, Spartan-3/3E/3A/6
// Xilinx HDL Libraries Guide, version 11.2

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

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

// End of BUFGCE_inst instantiation

=3 =

¥ 1E
Spartan-3 ¥ =L —3I3. FPGA . —H#— H AR
Spartan—3A FPGA 773U & —& > —h

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
34 http://japan.xilinx.com UG613 (v11.3) 2009 &£ 9 A 16 H


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

E4E . THAY ILAVE & XILINX:

BUFGMUX

Z1)2F 47 : Global Clock MUX Buffer
BUFGMUX

10

o]
1
S

X925

M=

BUFGMUX [~/ FF L7V DIRE A >/ a— 3L JayZ Ny 77T 2 OO A Nhr7ayy 10 BLOV ) oW
NERIRTEES, BLIZMAT (S) 2 Low DA 10 DIE 503 (O) IZZBIRSNET, S 8 High 0FEA&IE. 1T
DIEEN O IT®EIRINET,

BUFGMUX #J T BUFGMUX_1 Tid, S ODENELLIz% 7y 7 380 b B ETICRFFSND H AT — 3 R/
DE4, BUFGMUX IZH /12T —R28 0 1T, BUFGMUX_L I IAT — S 1 ICfREEnE1,

AE . BUFGMUX Tl S WA ENBE RDOT 7T 47 Zuyy oy (10 £213 1) T HADORT—= 013 IET
IT4T DEFREFSNET,

wmEX
ARB H A
10 I1 S (0]
10 X 0 10
X 11 1 11
X 1 0
! 0
R—bmEREA
AL 547 G e
10 A1 1 Jv1y s 0 AT
I AT 1 sy 1 AT
© t ) 1 svys MUX )
S AT 1 vy LA
FHAL D AN
AVAB v —g )
A HE
CORE Generator™ } L OV 4 —FK AA]
~7aDY R —k NG
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£ XILINX: EBA4E . FHAY ILAVE

AR R 1%

B 24T & TI+ILE 5 BA

CLK_SEL_TYPE el SYNC, ASYNC SYNC R 7oy 7 E-3IERM ey 72 EL
eI

DISABLE_VALUE CFF HIGH, LOW LOW ANV REZDEXITH D BET HA
T—hEERELET,

VHDL Bk (A2 RAVL T —23Y)
WD 2 OOREINEELEWESITZat— L, T T AT B S ORNCAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGMUX: Global Clock MUX Buffer
- Spartan-6
-- Xilinx HDL Libraries Guide, version 11.2

BUFGMUX_inst : BUFGMUX
generic map (
CLK_SEL_TYPE => "SYNC",

)
port map (
0 =>0, -- 1-bit Clock MUX output
10 => 10, -- 1-bit ClockO input
11 => 11, -- 1-bit Clockl input
S =S -- 1-bit Clock select input
):

-- End of BUFGMUX_inst instantiation

Verilog &8t (A2 RA T —23Y)

// BUFGMUX: Global Clock Buffer 2-to-1 MUX
// Spartan-3/3E/3A/6
// Xilinx HDL Libraries Guide, version 11.2

BUFGMUX BUFGMUX_inst (
.0(0), // Clock MUX output
_10(10), // ClockO input

_11(11), /7 Clockl input
.S(S) // Clock select input

)s

// End of BUFGMUX_inst instantiation

EX LR
Spartan—3 ¥ =Xl —<3 FPGA 2 —H%— HAK
Spartan—3A FPGA 773U 5 — X —h
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& XILINXe

CAPTURE_SPARTANSA

72T 47 : Spartan®-3A Register State Capture for Bitstream Readback

CAPTURE_SPARTAN3A
CAP

CLK

X10322

ME

ZOTYAy TLAVME VI ARZ (D)7 T7uay T Ty F) FEROF YT F v HFIEBIOFOXAIL T EHFHMLE
T, V=R MBI, EHOa 74X al —vay R—MyS IR tEnE3, O A MFERH LRV
AL, T —HAiIar 74X ab—rvary 7ayZIZm/BLCTI—R v r&3nEd, LIURZ (ZVo T 7y ETyF) O
BDOHZEF¥TF ¥ TEXET, LUT RAM, SRL, 72y RAM OfELY — R Ay I7ENET N, ¥ 7 F ¥y TEEH A,

CAP {2 5% High [ 7% —h15&, RICZay 7 Low 75 High ICHI LA EEXIZT NXAANDL P AZ N7

FrENET, TI7FNANTIL, FIH (CAP 7 —hLTWBEED CLK DER) OFZNIT —ZNF v 7 FvEN
F9, V=R 708 % | [BOT —% Fv 7 F X2 IHIBR T 5121, 201 A MM ONESHOT=TRUE J& %8

j]ubi‘j‘o

A — 0D B8

R—kr% AR & e
CAP AT 1 V—Ry7 X7 Fx NH
CLK AT] 1 V=Ko Xx7Fv ruvy
FHALDAAF &
ARG =gy Hedw
il R A]
CORE Generator™ B X O\ 4 —FK A
~7udDHR—hk NG

ELBEEST 230 ANBLOH A2 ~TT Pkl £,

EART RS

B "84T [}

FTIAILE

&t B8R

ONESHOT 7 — % | TRUE, FALSE

TRUE

CAP M)A Z L2 1 MDY —R Ry 72 FETLET,

Spartan—-3A # &1 Spartan-3A DSP S42J5!) 4K (HDL A)
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£ XILINX: EBA4E . FHAY ILAVE

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;
-- CAPTURE_SPARTAN3A: Register State Capture for Bitstream Readback

- Spartan-3A
-- Xilinx HDL Libraries Guide, version 11.2

CAPTURE_SPARTAN3A_inst : CAPTURE_SPARTAN3A
generic map (

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

CAP => CAP, -- Capture input

CLK => CLK -- Clock input

s
-- End of CAPTURE_SPARTAN3A_inst instantiation

Verilog 2k ({2 RAV T —23Y)
// CAPTURE_SPARTAN3A: Register State Capture for Bitstream Readback
// Spartan-3A
// Xilinx HDL Libraries Guide, version 11.2
CAPTURE_SPARTAN3A  #(
_ONESHOT(""TRUE') // "TRUE" or "FALSE"
) CAPTURE_SPARTAN3A_inst (

_.CAP(CAP), // Capture input
.CLK(CLK) // Clock input

// End of CAPTURE_SPARTAN3A_inst instantiation
= =
& MR R

Spartan-3 ¥ = %l —3a FPGA & —H%— HAK
Spartan—-3A FPGA 773V 5 —&3 —Fh
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E4E . THAY ILAVE & XILINX:

DCM_SP
J1)25 47 : Digital Clock Manager
oLk DCM_SP | ciko
CL@> | CLK90
DSSEN  CLK180
T | CLK270
| CLK2X
| CLK2X180
| CLKDV
| CLKFX
| CLKFX180
RST| | LOCKED
STATUS[7:0]
|
PSINCDEC |
PSEN |
P5%> | PSDONE
palel
BMZE

IOTFHAY TUAUNT SESFRMEEA B X T-T XN Jayy < 32—y T, yavZiEiEay s v—7 (DLL).
FOBVERBA R (DFS), 72N 7 (DPS) ST REE A T VAN TEES, DCMSP 13, Ao F v
TRIOFTT7F oI Nonray 7 BERZR LY, T —% T P Fvam L4570 ray J AL 7LD,
BB Doy e RS A5E 68 IERTT,

R—bDEREA

R—+4£ BT ] T HE

CLKDV 77 1 CLKO ZzyALTzrmy s, Gy JAEIE T v LAlRE T,

CLKFB AH 1 DCM ~DT7 =Ry Jyay 7 Nj, 74—R/Ny 7 ANJJi% DFS & Bl
THATHHA LS THRETY, CLKFB ™Y —2A% DCM @ CLK0 ¥7=
1L CLR2X (12T oM ERHVE T,

CLKFX 7 1 TRV E G R (DFS) 1)

CLKFX180 H 1 CLKFX Z7my 73 180 fEv 7 hshizrmay

CLKIN AFB 1 DCM D Z w7 N F)

CLKO H 1 CLKIN &[RIUEEHCT, 0 FEML Y 7R LTz my s

CLK2X H 7 1 CLKIN JE vy 7% 2 5L/ my 2 CLKO &[RIFA

CLK2X180 H 7 1 CLK2X Z7my 773 180 EEAL AR 7 hahizrmy s

CLK90 A 1 CLKIN &[RUE R E T, 90 BB 7 Lizray s

CLK180 A 1 CLKIN &[RIU & ET, 180 N FIT 7 L=y

CLK270 HA 1 CLKIN &RICJE B HT, 180 AR 7 hLizrmy s

LOCKED Hi 1 DCM v/ L2 taRmd 55

PSCLK AT 1 PR 7N a7 AF1, DCM LAY 7Ry —2 say s &L ET,

Spartan—3A £ & U Spartan—3A DSP 5S4 75" H (K (HDL )
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£ XILINX: EBA4E . FHAY ILAVE

R—+4 24T = HRE

PSDONE 7 1 AN T IR SE T L2 e &R T HIEE

PSEN AT 1 FENMT T A F—F VA5, PSCLK L[FIH

PSINCDEC AS 1 NFES T AU A /5 27U Ak (PSINCDEC) A 115 Bl PSCLK &

FIHTHLMLENRHVET, ZOF BT NFH T MREE A7V A N/
TIVANT DI LUET, 555 High DEAIEA 7V A,
Low DAIET 7V AV RSN ET,

RST AT 1 DCM [l AUy LET, RST (551X, 727747 High ®IERHY
‘Y h T,
STATUS[7:0] H 77 8 AF—BZ A IR ZIZED DCM D AT —Z ANRENET,

STATUS[0] : RIZEAIAHS 7R A —"—Tm—
STATUS[1] : CLKIN 0% 1

STATUS[2] : CLKFX %7213 CLKFX180 D15 1k
STATUS[7] : CLKFB M1k

STATUS[6:3] : T#9

THAODARNAE

AVARB Y E—ay 7T
i -
CORE Generator™ 33X U\ 4 —K Heum
~ZuDYR—h NG}

AR R 1%

B BAT [} TIHILE sRBEA
CLKDV_DIVIDE 1 ek | 2.0,1.5,25,3.0, |20 CLKDLL., CLKDLLE, CLKDLLHF,
FLOAT 3.5, 4.0, 4.5, 5.0, DCM_SP @7 wm 2 53 [ 2 (CLKDV Hi /1)
5.5, 6.0, 6.5, 7.0 D4y R AR E

7.5.8.0. 9.0. 10.0.
11.0. 12.0. 13.0.
14.0. 15.0. 16.0

CLK_FEEDBACK =) 1X. 2X. NONE 1X DCM 74 —KSws T—REEHLET,

IX : CLKO 7 4 —R o ZIZLET,

2X : CLK2X 7 4 —R 72 LET,

CLKFX_DIVIDE Big 1~ 32 1 CLKFX /104y 8 bz ¥5 &
CLKFX MULTIPLY TR 2 ~ 32 4 CLKFX 17108 e & d8 &
CLKIN_DIVIDE BY_2 7 — 4% | FALSE, TRUE FALSE CLKIN % 2 T4y /4

CLKIN_PERIOD peil 0 By RS 10.0 CLKIN AF1~D A JEA#I %6 E (ns)

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
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& XILINXe

B

"84T

=}

FTIAILE

L

CLKOUT_PHASE_
SHIFT

Pl

NONE, FIXED,
VARIABLE

NONE

PiAES 7 E—FR&IEE

NONE : (i fH> 7 MEREZ2 L, X ES
TWAEIEM S ETE A,

FIXED : DCM @ 771% CLKIN 253
FoNFIE TS T RENTZHDITRY
%£-9°, fEI% PHASE SHIFT J@ it THs &
aEnET,

VARIABLE : DCM H{ #1%% CLIKIN (2

ML CTERBIOCAOHPHIZS 7T
E9, BAMAEIL PHASE SHIFT J& i
THESNET,

DESKEW_ADJUST

LT

SYSTEM_
SYNCHRONOUS,
SOURCE_
SYNCHRONOUS

SYSTEM_
SYNCHRONOUS

DCM.SP Z7wmwy 7 H /)& FPGA O 7wy A
VM Oray 7R IEDOE /I ET D
a7 4FXal—ay By ERE

DLL_FREQUENCY_
MODE

Pl

LOW, HIGH

LOW

AUTO &—R Tl DLL I2XY B #hAgIC)E
WE NS, DLL 28 LOW E—R%7-
X HIGH E—F CEI{ET A0 BN IR EZ
F9, AUTO =—RiIL Ay Egitcd,
HIGH 3 XU LOW 2N EL 2N H7nd
. HIZ AUTO B—RAMERASHET,

DSS_.MODE

Pl

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

NONE

ey 7 OREREIERERELET,

NONE : 7 74 /Vh, JEBARE R ES
NTCWERA, TIHL ARTNTLYE
BIITF A4 AT —T SN TWET,

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

SPREAD 4 : Bl S0 7ay 7 E# +/-
100ps D7 ay 7 M EER L E9,

SPREAD 6 : Bl D7 vy 7 [ +/-
150ps D7 vy B EERLET,

SPREAD_S : Bl 507 ay 7 EM +/-
200ps D7 vy 7 A ERLET,

SPREAD # OHEN A2 DL HhEkIT B
M BIENEd, 7=Ex X, SPREAD 2 &
RETDHE, AS17ay 7 E i $k +/- 50ps
D 2 >Oray 7 FREPBIMSINET,
SPREAD 4 L$EET D&, SHIZ +/- 100ps
D 2 DOray Y BEE B EBEMSNET,

DUTY_CYCLE_
CORRECTION

77—k

TRUE. FALSE

TRUE

CLKO, CLK90, CLK180, CLK270 ™4 (H
NDOT 2=T 4 FAINVEEIE

PHASE_SHIFT

B

—-255 ~ 255

B ESIFS 7 M —255 ~ 255 OfEIZE 7%

STARTUP_WAIT

7 — ARk

FALSE, TRUE

FALSE

DCM By /3N AETar 74 Fal—
222 DONE ZEHHEF1,

Spartan—-3A # &1 Spartan-3A DSP S42J5!) 4K (HDL A)
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&

XILINXe

VHDL

ik ([ RBVVT—23Y)

WD 2 SOETHIFIEL VWS ITat— L, TV T AT 4B = ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- DCM_SP: Digital Clock Manager

Spartan-6

-- Xilinx HDL Libraries Guide, version 11.2

DCM_SP_inst :

DCM_SP

generic map (

CLKDV_DIVIDE => 2.0,

CLKFX_DIVIDE => 1,
CLKFX_MULTIPLY => 4,

-- Specifies the extent to which the CLKDLL, CLKDLLE, CLKDLLHF, or
-- DCM_SP clock divider (CLKDV output) is to be frequency divided.
-- Specifies the frequency divider value for the CLKFX output.

-- Specifies the frequency multiplier value for the CLKFX output.

CLKIN_DIVIDE_BY_2 => FALSE, -- Enables CLKIN divide by two features.

CLKIN_PERIOD => "10.0",

-- Specifies the input period to the DCM_SP CLKIN input in ns.

CLKOUT_PHASE_SHIFT => ""NONE", -- This attribute specifies the phase shift mode. NONE = No phase

CLK_FEEDBACK => "1X'",

-- shift capability. Any set value has no effect. FIXED = DCM

-- outputs are a fixed phase shift from CLKIN. Value is specified
-- by PHASE_SHIFT attribute. VARIABLE = Allows the DCM outputs to
-- be shifted in a positive and negative range relative to CLKIN.
-- Starting value is specified by PHASE_SHIFT.

-- Defines the DCM feedbcak mode. 1X: CLKO as feedback 2X: CLK2X
-- as feedback.

DESKEW_ADJUST => "'SYSTEM_SYNCHRONOUS', -- Sets configuration bits affecting the clock delay alignment

-- between the DCM_SP output clocks and an FPGA clock input pin.

DLL_FREQUENCY_MODE => "'LOW", -- AUTO mode allows DLL to do automatic frequency search to decide

DSS_MODE => "NONE™,

DUTY_CYCLE_CORRECTION =>

PHASE_SHIFT => O,
STARTUP_WAIT => FALSE

port map (

CLKO => CLKO,

CLK180 => CLK180,
CLK270 => CLK270,
CLK2X => CLK2X,
CLK2X180 => CLK2X180,
CLK90 => CLK90,

CLKDV => CLKDV,

CLKFX => CLKFX,
CLKFX180 => CLKFX180,
LOCKED => LOCKED,
PSDONE => PSDONE,
STATUS => STATUS,
CLKFB => CLKFB,

CLKIN => CLKIN,
DSSEN => DSSEN,
PSCLK => PSCLK,

PSEN => PSEN,
PSINCDEC => PSINCDEC,

RST => RST

-- whether DLL will operate in LOW or HIGH mode. This is a legacy

-- attribute where the high and low value has no affect, it is
-- always in auto mode.
TRUE, -- Corrects the duty cycle of the CLKO, CLK90, CLK180, and CLK270

-- outputs.
-- Defines the amount of fixed phase shift from -255 to 255
-- Delays configuration DONE until DCM LOCK.

Same frequency as CLKIN, O degree phase shift.

Same frequency as CLKIN, 180 degree phase shift.

Same frequency as CLKIN, 180 degree phase shift.

Two times CLKIN frequency clock, aligned with CLKO.

180 degree shifted version of the CLK2X clock.

Same frequency as CLKIN, 90 degree phase shift.

Divided version of CLKO. Divide value is programmable.

Digital Frequency Synthesizer output (DFS).

180 degree shifted version of the CLKFX clock.

Signal indicating when the DCM has LOCKed.

Output signal that indicates variable phase shift is done.

DCM Status Bits

Feedback clock input to DCM. The feedback input is required unless the DFS
ed stand-alone. The source of CLKFB must be CLKO or CLK2X output from the

=il el ol rall el ol
CUUUUUUUUUUUO’U
LR ELELEE

an
=

1-bit Clock input for the DCM.

1-bit Phase shift clock input. The PSCLK input pin provides the source clock for
the DCM phase shift.

1-bit Variable Phase Shift enable signal, synchronous with PSCLK.

1-bit The phase shift increment/decrement (PSINCDEC) input signal must be
synchronous with PSCLK. The PSINCDEC signal is used to increment or decrement
the phase shift factor when PSEN is activated. The PSINCDEC is asserted HIGH for
increment and LOW for decrement.

1-bit The reset input pin (RST) resets the DCM circuitry. The RST signal is an
active HIGH asynchronous reset.

42
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& XILINXe

-- End of DCM_SP_inst instantiation

Verilog itk (A ARV T—3Y0)

// DCM_SP: Digital Clock Manager Circuit

//

Spartan-3E/3A, Spartan-6

// Xilinx HDL Libraries Guide, version 11.2

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

s HIE R

Spartan-3 ¥ = %L —3<9. FPGA .—H%'— H AR
Spartan—3A FPGA 773U & —H# 3 —h
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£ XILINX: EBA4E . FHAY ILAVE

DNA_PORT

1S5 47 : Device DNA Data Access Port
DNA_PORT

DIN pouT |—m—m

READ

SHIFT

CLK

M=

DNA_PORT #fEHTAHLHH DL TR LI RAZICT 7 BATEET, 2OV T LY AZIZIZT /34 AD Device DNA
F—&Z Byl (EHELRW D) NFHmAAENET, ZOarR—32 Ml HT5L. DNA 5 —% Ev RN 7h 77k
TEBIET TR MR T —F Evhad b0, DNA T —H & — /L4 —/X— (7 TUNMED DNA T — X D [ 1H)
THIELTEET, ZOar R —RMNEIFEIZ FPGA B AN — ADRIEZ/2at’—Bh 1 IZ, 20 0EE s AbE
THEASNET,

R—rDERHA

R—hr4£ 24T B HaE

CLK A 1 DA RS SN YN 4=/

DIN ATJ 1 VIR VLV READA—Y— T —H AT
DOUT H 1 UT N T IV AR

READ AF 1 TR LVRED B —R

SHIFT A 1 TUT 47 High D7~ A2 —T VAT
_\\'U- 1D A 7 73_ /ﬁ

AVAR =gy nJ

HE HELE

CORE Generator™ L w4 —F 2Nl

~7ad¥R—h ASH]

ELLEMET 200 ANBIOE N ET RTT AU IC8ERLET,

Device DNA 5 —ZIZT7 7B AT BHITILET ., 72547 High ® READ 5% 1 7av 7 $ A2/ High IcL TS 7k
VUAR B RATe BN HOES, TN LURENGIRIAENDE, TV T 47 High @ SHIFT A3 1+ —7L|Z
720, DOUT AR —F BT —2BREIAEN, T —2 BRI 7 T oL E T, BNOT —203658% 41, @)
a7 DIN IR —MIBBETAL 5T EYRDU TR LU AZ O POVITEMNTEXE T, DNA F—&F%2n—/ L7 —
N—F25E41%, DOUT AA—hZ B #2 DIN R—MI#EgEL ., 57 EY DOV 7 MMED % TRILT —Z03 7k TUREH
HICLFET, BIMT —Z BN ER2NEA X, DIN AR — i BE 0 (2 E & FEJ, BN SIM.DNA VALUE (34
Fvalr T DNA T —H =l A%y 32l —al AR ETEET, T 74NV RTIL, Va2l —var 5
JL® Device DNA & —4 By MI$_TCT0 TY,
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E4E . THAY ILAVE & XILINX:

ERAARELE &
B 24T & TIAIE SRER
SIM_DNA_VALUE 16 #E% 57”h00000000 57" 100000000 TRalb—va IfEH TS DNA EEFEE
0000000 ~ 0000000 (EBOMEILE T A 2554
57 h1 T
B R

Spartan-3 ¥ = %L —3<3. FPGA @.—+H#— H AR
Spartan—3A FPGA 773U & —& > —h
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& XILINXe

DSP48A

71)2F 47 : Multi-Functional, Cascadable, 48-bit Output, Arithmetic Block

DSP48A

CARRYIN |
CLK |
OPMODE(Z:0) |
RSTA |

RSTB |

ASTM |

RSTP |

RSTC |

RSTD |
RSTCARRYIN |
RSTOPMODE |
CEA |

CEB |

CEM |

CEP |

CEC |

CED |
CECARRYIN |

CEOPMODE |

| CARRYOUT

PCOUT(47:0)
|

PCIN(47:0
BCOUT(17:0)

M=

10519

DSPA8A 1%, ZKHKMENEWZ IO/ N—R 1P 7 a7 T, Z<D DSP 7 /LT YR LT RLHAH /N C i 72 15 L BE
PERTEET, 207 uyrTld, ar 74X ab—a w1 HER 18 B RO MREESRIZ, 18 X 18 5 xR E o,
A8 B v/ T ¥ 2 L —ERBIBIZAHTENTWET, 27 auZiid, ar74F¥Falb —a a4 74
VL URENEEEG FILTNDTD, BINSNAL ATV BN —RE 70T 5@/ ay 72 2B T&x$£9, OpMode
LT, TayiEE 1 7ayd YA IADBRFAINMCEFE TE T NG ENDIEHDEE T 779y
21 o7 avrEERTXET, I5IC, #EO MSPI 7 avra A — R L CRAOREBIOINE 772
varEERTEET,

AR— D 5t 5

r—r4 A ] HHE
T —4 R—Fh
A ATy 18 OPMODEL[1:0] OEICHEV R R E/213% BN AR RIS ELND 18 B Yk 7 —X
AT
B ATy 18 OPMODE[3:0] OAEIZHEV T FLER . BIE MG 2, /23 B c b
518 YN T—H# AN
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F4E . THAY ILAVE & XILINX:

R—r4£ A B Hae

C AS 48 HBEMBEIE~D 48 YN A S

D AT 18 HITE IR &~ 18 B R AT

CARRYIN A7) 1 % BB S~ DI+ — A J), Bl DSPASA 7wy 7D CARRYOUT B
NCD BB LET

P 7 48 TIA=) T—H )

CARRYOUT H A 1 o E I E SR O EF vU— H11E 5 . Bl DSPASA 7'viy 7D CARRYIN E
SNZD BB LET

il 48 A 77
CLK AS 1 DSP48A 7ty
OPMODE AS 8 DSP48A {5 B ALER % 38R 3 2 I #1A J)

OPMODE[1:0]

BEIMFEIZ~D X ASTOY —RAERELET,
0: TRTEREZEELET (BREIMEEREL T A AT—7 MIZLET),
1: POUT WA 5 & EMLET,
2 WS/ D.BLA ANEBEHERHLET,
3: REMOBHEEAMEHLET,

OPMODE[3:2]

BREMBREIZ~DY AJOY =2 RELET,

0: T _RTEeERELET BEMKASRET AT —T VL, BH
OFEE %A POUT ITEIELET),

1: PCIN ZfEFHLET,
2: POUT R—h (TFabl—F) ZHEHLET,
3: CA—FEHEHLET,

OPMODE[4]

AT AN e 2 i 2 oI EL £,

0: REZLOFIT B BLOD R—MCHTE NI 2RO N -3 E M A
fEALET,

1: BTEMNEIRENA/SAL T, R—F B D7 — & BE#ERERFITEVET,

OPMODE[5]

XV — A DD E#EINELZITEVET, 2 CARRYINSEL = OPMODES
DEEFIZOABEHINET,

OPMODE[6]

AT DN & D3N B 2R 72 D A 72 DI R EL £,
0: MAZEITLET,

OPMODE[7]

BB G SR G2 OB R SRR O ELET,
0: MAZFEITLET,
1 BRZFEITLET,

Vevh/7avy fFx2—T7 1V AH

RSTA

ATy

AR—hk LA (AREG=1 F721% 2) DT 7747 High DUVt T, FEHALRWEG
AIEEREEE 0 I2LET, 20Uty hMI. RSTTYPE B IZHE W E I 713 3E
AT 7 462l —ar T ET,
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£ XILINX FTA4EFE . THAY ILAVE

R—r% A [ ) g

RSTB AH 1 B iR—hk LY A% (BREG!=NONE) O 7 277 (7 High DUt C, #HEHLRWIEGA
IXEREREL 0 ICLEd, 2Vt y b, RSTTYPE B OEICHEW R £ 7213 3E R
Micary 74¥al—arTEET,

RSTC AT 1 C R—h LYRF (CREG=1) ®T 7747 High ®UEv T, HHALRVEA LR
FEA 0 IZLET, DUty %, RSTTYPE JEMEDEIZHEW RS E7- 13 FE R
Wllcary 74X 2l —arTEXFET,

RSTD AT 1 D R—bk LI A% (DREG=1) ®T7 77«7 High DUty T, HHLRWEESILH
PREZ 0 IZLET, DUty MI. RSTTYPE &M OEIZHE E £ 7213 FE
Wlicary 74 Xal—aryTEFET,

RSTM A 1 FHEDLYAZ MREG=1) ®7 27747 High ®VEv T, HHALRWESITH
PEZ 0 IZLET, DUty MI, RSTTYPE &M OB IZHE B £ 7213 FE
Hlzar 74X 2l —i g TxFET,

RSTP V| 1 P tH /1L 2% (PREG=1) T 27547 High ®VEvb T, fEHLARWEEEILH
BEZ 0 IcLEd, 20Uty ht, RSTTYPE @M OEICHE W R E7- 13 3R R
Milcary74Xal—arTEET,

RSTCARRYIN AH 1 Xy U— A ST 2& (CARRYINREG =1) ®7 75 17 High ®UtEv T, AL
WA IR EMZ 0 \CLET, 2DVt RSTTYPE J& Mt DEIZHE FE]
WIFEAIFFERIIC 74X 2 — v ar TEET,

RSTOPMODE A 1 OPMODE L ¥ 2% (OPMODEREG=1) ®7 7547 High ®Ut v T, #HALARWN
LA ITmEEE 0 lIcLET, ZDUEyME, RSTTYPE BMEDOEICHEW R F721%
R 74X 2L —arTExET,

CEA AH 1 A R—F LI 2% (AOREG=1 £7-1% AIREG=1) D727 17 High Drav7 A F—
TIT, FEHLRWESE AL WS E AOREG=1 £7/-13 AIREG=1 DA 1
FMBREA 112, AOREG=0 F£7-1% AIREG=0 O ITimEES 0 IcLET,

CEB A 1 B R—h LI A% (BOREG=1 ¥7-1 BIREG=1) ®7 547 High ®ruav 7 A %—
TT, HEHALRWEA S BOREG=1 £7-1% BIREG=1 OHA L. daF iz 1 1L
¥4, BOREG=0 F£7-i% BIREG=0 DA 1XimEEA 0 ICLET,

CEC AT 1 C R—h LY R% (CREG=1) ®T 7547 High ®Dray 7 £ 37 —7 /LT, AL
B4 L CREG=1 OEAITHFLEZ 112, CREG=0 DA ITFHFE[EA 0 IcLE T,

CED AT 1 D AR—h L 2Z (DREG=1) DT 7T 47 High ®7uy s A% —7 /LT, HHLRWN
B4 L DREG=1 OHAITHFEME 112, DREG=0 OHBA T EES 0 I2LET,

CEM AF 1 FHL2H (MREG=1) DT 75 47 High ®ruay 7 A% —7 /LT, FHLRWE
&L MREG=1 DA 1T#HFEEA 112, MREG=0 OB 1L MEA 0 IZLET,

CEP A 1 HR—F L 2% (PREG=1) DT 7547 High Drayr Ax—7 /LT, ALY
WA & PREG=1 O 13 imBMEE 1 12, PREG=0 DESITHEMES 0 1I2LET,

CECARRYIN AH 1 Xyl — AN T AH (CARRYINREG=1) ®7 7517 High ®Dravs £ F—7 v
T, AL WES L CARRYINREG=1 OB 135 HE4% 1 12, CARRYINREG=0
O EILmEMEL 0 ICLET,

CEOPMODE AN 1 OPMODE A JjL ¥ 2% (OPMODEREG=1) 2ty A x—7 /LT, fEHALARN
%4 & OPMODEREG=1 DA 1L H % 1 12, OPMODEREG=0 DA 1%
FMPEA 0 ICLET,

HAF—R R—h

PCIN AT 48 R—KP DODHARFr—R AT, AT —FEHEIL TS EALD DSP48A @ PCOUT
WL E T, ERALRWEA R, K=t _XTEricLEd,

PCOUT H A 48 R—hk P DARr—RKH T, WA —REEGR S CD FALD DSP48A @ PCIN
W LET, A LARWVES I RERICLET,

BCOUT H D 18 AR—FB OARr—RH T, AR —FEHSITND FALO DSP48A @ B R —
Mo LET, EHLRWEAIIRERICLET,

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
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& XILINXe

-_“4d¢‘1,_/'(Z),]\,jj jEi/ii

A VARR L T—q il
i i
CORE Generator™ 8L 4 —FK ASH]
~7adDHPRE—k AW
ERATEGEM
B 247 & TI+ILE 58
AOREG R 0.1 0 LEEHD A ANV PREZ T D0 ERELET,
AIREG ite 0.1 1 2B DA ANV VAR BT DN ERELET,
BOREG HEHh 0.1 0 1 B2 HD B ANV RE R A0 ERRELET,
B1REG JEH 0.1 1 2B:H DB ANV P AZEA T DR ELET,
CARRYINREG Eid e 0.1 1 CARRYIN ANZL VAR EAFT B ERELET,
CARRYINSEL J&:2% CARRYIN I[CRRESHTEDY
CARRYIN MEFHEN TWDEEDOAHEHLET,
CARRYINSEL pasl CARRYIN, CARRYIN HEIMBE S OF v — AJIE 5% B> DSP4SA @
OPMODE5 CARRYOUT EANZ#EHE S TUD CARRYIN B U5k
%2>, OPMODE[5] A 13 FlL T FPGA 2> B #2 il £
TONEELET,
CREG HEH 0.1 1 C ANV P AZ %A T D AR ELET,
DREG LR 0.1 1 D ATNCV T RBEAF T DB ELET,
MREG Eite 0.1 1 REIROBIIL A AT D EEELET, 13—
TN =1/TAAZ—T )L =0
OPMODEREG L 0.1 1 OPMODE AJJIZV VAR EA T D0 EIRELET,
PREG HHh 0.1 1 C ANV RZ B TR ELET,
RSTTYPE pra=l ASYNC, SYNC [ SYNC Vv b _RCERVEYMZT203ER Y2y MZT
HMEELET, A7 O FEEIBROREMED S
6. FEFBAY o bASMEETRUWBRY I SYNC (Z7%
ELTLEEN,

VHDL 21k (A REVY T—23Y)

WD 2 DO XBFEL2WGEAEIFaE—L,

Library UNISIM;
use UNISIM.vcomponents.all;

-- DSP48A: DSP Function Block
- Spartan-3A DSP

TUTATAE S ORNZAE T ET,

-— Xilinx HDL Libraries Guide, version 11.2

DSP48A_inst : DSP48A

generic map (
AOREG => 1, -- Enable=1/disable=0 first stage A input pipeline register
A1REG => 1, -- Enable=1/disable=0 second stage A input pipeline register
BOREG => 1, -- 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

Spartan—-3A # &1 Spartan-3A DSP S42J5!) 4K (HDL A)
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& XILINX: FA4E  THAY ILAVE
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"

port map (

);

BCOUT => BCOUT,

-- 18-bit B port cascade output

CARRYOUT => CARRYOUT, -- 1-bit carry output

P=>pP, -
PCOUT => PCOUT, --
A => A, -
B => B, _
C => C’ _
CARRYIN => CARRYIN,
CEA => CEA, -
CEB => CEB, -
CEC => CEC, -
CECARRYIN => CECARRY
CED => CED, -
CEM => CEM,
CEOPMODE => CEOPMODE
CEP => CEP, -
CLK => CLK, -
D => D, _
OPMODE => OPMODE, --
PCIN => PCIN, -
RSTA => RSTA, -
RSTB => RSTB, -
RSTC => RSTC, -
RSTCARRYIN => RSTCAR
RSTD => RSTD,

48-bit output

48-bit cascade output

18-bit A data input

18-bit B data input (can be connected to fabric or BCOUT of adjacent DSP48A)

48-bit C data input

-- 1-bit carry input signal

1-bit active high clock enable
1-bit active high clock enable
1-bit active high clock enable
IN, -- 1-bit active high clock
1-bit active high clock enable
-- 1-bit active high clock enable input for multiplier registers

input for A input registers
input for B input registers
input for C input registers
enable input for CARRYIN registers
input for D input registers

, —— 1-bit active high clock enable input for OPMODE registers
1-bit active high clock enable input for P output registers

Clock input

18-bit B pre-adder data input
8-bit operation mode input
48-bit P cascade input

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
RSTM => RSTM, -- 1-bit reset input for M pipeline registers

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

RSTP => RSTP

-- End of DSP48A_inst instantiation

-- 1-bit reset input for P pipeline registers

50
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& XILINXe

Verilog itk (A RA L T—3Y)
// DSP48A: DSP Function Block

//

Spartan-3A DSP

// Xilinx HDL Libraries Guide, version 11.2

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

_ACA), // 18-bit A data input

.B(B), // 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

EER AR

Spartan-3 ¥ = L —3I 3. FPGA @ —H#— H AR
Spartan—-3A FPGA 773 & —X%> —h

Spartan—3A £ & U Spartan—3A DSP 5S4 75" H (K (HDL )
UG613 (v11.3) 2009 &£ 9 A 16 H http://japan.xilinx.com

51


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

£ XILINX: EBA4E . FHAY ILAVE

FDCPE

Z1J=F 47 : D Flip—Flop with Clock Enable and Asynchronous Preset and Clear

PRE

FDCPE

IOFHAYy ZLAVNT. T—X D). ZavZ A F—7 )V (CE). R 77Utk (PRE)., FERMIZVT (CLR) D% A
HeETF =2 Q) NHHE—D D X7 7y 77y ¢4, FHEM PRE A3 High (2725& Q 7178 High ([2&y
FE#L, CLR 28 High 12725 & 178 Low 12Uy hSivET (CLR AJJ2S PRE A ST EDBEEE5), PRE & CLR 23
Low T CE 28 High @34, Z7av 7 (C) A3 Low 75 High ICHIVEDHLALXIZ D AVOER 7y I 7ay 7 IZa—RE
NWET, CE D Low A7y 7@EBIT A S L, RTOMARFFSET, FDCPE X%, A7 A AF721% 10B
LIOARELTA VAV RENET,

FPGA TIXBEHENEAESNASE, INIT BHAEHAL TR EL-FHEICER ESNET, GSR(Ta— L Byh/ Uk
R Z7 Y —h4 5L INIT THELZOHEICIER TRESNET,
AE: FERBOBYRBIO YO ARV R =P TWET R, 250 Al igfk%ﬂ@biﬁm JE R 14

BERaEMT LA 7 OREP B H B IO, Eonyy 7 O b EZ 82 KT, Rty E
73V b L7255 B I N T E BB RELKRDIENHVET,

i 3 R
AR H 5
CLR PRE CE D c Q
1 X X X X 0
0 1 X X X 1
0 0 0 X X AL
0 0 1 D 1 D

AR— D 5t 5

R—r4& FHE ] HHE

Q 77 1 T2

C AT 1 A=Y N

CE AT 1 rayy A x—T VAT
CLR AT 1 FEFBAZIT AT

D AT 1 T —2 AT

PRE AT 1 FERH YT

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
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E4E . THAY ILAVE & XILINX:

-_“4d¢‘1,_/'(Z),]\,jj jEi/ii

AARBE v —ay Gl
CORE Generator™ BL O 4 —FK ARA]
~7udHR—h ]

ERAREGE M
Bt 5147 f T4 | B

INIT 2 HEH 0.1 0 AT 4F 2l —a B IBETGSR ANREO Q H
T DYIEE +E E

Tt

VHDL Bk (A2 RAVL T —23Y)
WD 2 OOREINPEELE WSS ITa— L, T T AT B S ORNCAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

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

- Virtex-4/5, Spartan-3/3E/3A/3A DSP

-- Xilinx HDL Libraries Guide, version 11.2

FDCPE_inst : FDCPE
generic map (

INIT => "0”) -- Initial value of register (0" or "1%)
port map (

Q =>0Q, -- Data output

c =>2¢, -- Clock input

CE => CE, -- Clock enable input

CLR => CLR, -- Asynchronous clear input

D => D, -- Data input

PRE => PRE  -- Asynchronous set input

)

-- End of FDCPE_inst instantiation

Verilog itk (A RAV S T—3Y)

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

// Virtex-4/5, Spartan-3/3E/3A/3A DSP

// Xilinx HDL Libraries Guide, version 11.2

FDCPE #(

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

Q(Q, // Data output

.C(O®, // Clock input

-.CE(CE), // Clock enable input

.CLR(CLR), /7 Asynchronous clear input

.D(D), // Data input

-PRE(PRE) // Asynchronous set input
);

// End of FDCPE_inst instantiation

Spartan—3A £ & U Spartan—3A DSP 5S4 75" H (K (HDL )
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s HIE R

Spartan-3 ¥ = %L —v a2 FPGA &.—H— HAK
Spartan—3A FPGA 773U 5 —& < —h

54

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
http://japan.xilinx.com UG613 (v11.3) 2009 &£ 9 A 16 H


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

b
E-N
1ot
N
g
~
\l
H
c
Y

& XILINXe

FDCPE_1

72T 47 : D Flip-Flop with Negative-Edge Clock, Clock Enable, and Asynchronous Preset and Clear

FRE

o]

FDCPE_1

o

9]
gl
v

Q
=
o)

XBIGC

M=

FDCPE_1 1%, 7 —% (D), 7uvZ 4 %—7 /L (CE), JEFH 7 V& > (PRE), FEFHH 2V T (CLR) DK AJ1ET —HH
5 Q) D HE—D D 7V 77y 7T, FERY PRE 28 High 12725E . Q H /178 High Iy & Ed, CLR 28
High 127258, /128 Low (12U w k& E 9, PRE & CLR 7% Low T CE 7 High ®#34& . 71w (C) 7 High 7°5 Low
WZEIER DD EXIZ D ANOENR 7Yy 7 7ay 7 iia—RSuEd, CE 2 Low DA, 7uy /@B I3RS ET,

BHEMAETHE, 207V 77y I3 IERINCZV T S0, B3 Low (2720 E9, FPGA T, Z7'uv— VL &b
/UEYh (GSR) 7 77471258, BIRFARFORELZ L I2L —arTEET, GSROTIHNANIT VT4
High T3 23, STARTUP_architecture > iRV GSR AFIDHHIA L =R EBINTHET 7T 47 Low IZTEET,

a3 R

AN A
CLR PRE CE D c Q

1 X X X X 0

0 1 X X X 1

0 0 0 X X AL
0 0 1 D ! D
R—bDEREA

R—h+4 A 5] T RE

Q 7 1 T—2h

C AT 1 ray 7 N7

CE AT 1 sayy Ax—7 )V ANT]

CLR AH 1 FERIZVT AT

D AT 1 T =2 AN

PRE A 1 ERBIEY AT

Spartan—-3A # &1 Spartan-3A DSP S42J5!) 4K (HDL A)
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& XILINXs EA4E . THAY TLAVE

THAVDANFE

AARBE v —ay Gl
CORE Generator™ BL O 4 —FK ARA]
~7udHR—h ]

FEARRELTREM
B 247 & TI+Ib H
INIT 2 %k 0.1 0 ar 7 ¥al—rartho Q I oYMEEEE

VHDL Bk (A2 RAVL T —23Y)
WD 2 SORESIRFIELE WSS 1Tt — L, =TT B S ORNCAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

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

- Virtex-4/5, Spartan-3/3E/3A/3A DSP

-- Xilinx HDL Libraries Guide, version 11.2

FDCPE_1_inst : FDCPE_1
generic map (

INIT => 70”) -- Initial value of register (°0” or ’1%)
port map (

Q => 0Q, -- Data output

c =2¢, -- Clock input

CE => CE, -- Clock enable input

CLR => CLR, -- Asynchronous clear input

D =>D, -- Data input

PRE => PRE  -- Asynchronous set input

N

-- End of FDCPE_1_inst instantiation

Verilog 81t (A2 RA IT—23Y)

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

// Virtex-4/5, Spartan-3/3E/3A/3A DSP

// Xilinx HDL Libraries Guide, version 11.2

FDCPE_1 #(

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

Q(Q, // Data output

.C(O), // Clock input

-.CE(CE), // Clock enable input

.CLR(CLR), /7 Asynchronous clear input

.D(D), // Data input

-PRE(PRE) // Asynchronous set input
):

// End of FDCPE_1_inst instantiation

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
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Spartan—3 Y= XL —3 a2 FPGA = —H%— U AK
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& XILINXs %4E

FDRSE

Primitive: D Flip—Flop with Synchronous Reset and Set and Clock Enable

FDRSE

(9]
o [® ]o

M=E

FDRSE %, [A#V v R), F#EYH (S), 707 A F2—T N (CE) DK AN ET —2H 71 (Q) BNHDHE—~D D # A
7 7V 7 7uy 7Y, FYEYNAT) (R) 23 High (27258 1Eh D AN EMR S, Z7ay 2 (C) 23 Low #>5 High
W DLHEEICH ) (Q) 28 Low (IZU By haVET Uy By OB ELEIND), YR AT (S) 23 High, R 23
Low D&, Z7uv7 (C) 73 Low 225 High IZHIN DL HLEXIIT VT 7ay 7 BNy h&iu, H 7128 High 12730 Fd,
R & S 2% Low. CE 78 High @34, 7aw 27 Low 225 High 12810 b ALXI2 D ANDER Ty T 7ay Ficn—
FEnET,

BIRDNEASNDE INIT BIEZEHAL THRELIZEICR ES L ET . GSR (7 r— L ey b/Utyh) 27 5 —
NI D&, INIT THE LIZ Y HEICIE RN CRRIES N E T,

WER

AA A

R S CE D c Q

1 X X X 1 0

0 1 X X 1 1

0 0 0 X X Akl

0 0 1 1 1 1

0 0 1 0 1 0
THAUDARNAE

AVAR =y |

HE 7 12

CORE Generator™ LW 4P —FR 2l

~7rdOHR—h NG

FERATRELREE

=4k 247 B TIAIb e
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VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

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

- Virtex-4/5, Spartan-3/3E/3A/3A DSP

-- Xilinx HDL Libraries Guide, version 11.2

FDRSE_inst : FDRSE
generic map (

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

Q =>Q, -- Data output

c =>2¢, -- Clock input

CE => CE, -- Clock enable input

D => D, -- Data input

R => R, -- Synchronous reset input

S =S8 -- Synchronous set input

)

-- End of FDRSE_inst instantiation

Verilog itk (A RBA S T—3Y)

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

// Virtex-4/5, Spartan-3/3E/3A/3A DSP

// Xilinx HDL Libraries Guide, version 11.2

FDRSE #(

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

-Q(Q), // Data output

.C(O®, // Clock input

-.CE(CE), // Clock enable input

.bD(D), // Data input

-R(R), // Synchronous reset input

_S(S) // Synchronous set input

)

// End of FDRSE_inst instantiation

= = =
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£ XILINX: EBA4E . FHAY ILAVE

FDRSE_1

Z1JSF 47 : D Flip—Flop with Negative—Clock Edge, Synchronous Reset and Set, and Clock Enable

|
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& XILINXe

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

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

- Virtex-4/5, Spartan-3/3E/3A/3A DSP

-- Xilinx HDL Libraries Guide, version 11.2

FDRSE_1_inst : FDRSE_1
generic map (

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

Q =>Q, -- Data output

c =>2¢, -- Clock input

CE => CE, -- Clock enable input

D => D, -- Data input

R => R, -- Synchronous reset input

S =S8 -- Synchronous set input

)

-- End of FDRSE_1_inst instantiation

Verilog it (A RBAV S T—3Y)

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

// Virtex-4/5, Spartan-3/3E/3A/3A DSP

// Xilinx HDL Libraries Guide, version 11.2

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

):
// End of FDRSE_1_inst instantiation

= R R
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& XILINXs %4E

IBUF
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IBUF
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Input Buffer
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& XILINXe

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUF: Single-ended Input Buffer
- All devices
-- Xilinx HDL Libraries Guide, version 11.2

IBUF_inst : IBUF
generic map (
IBUF_DELAY_VALUE => "0, -- Specify the amount of added input delay for buffer,
- "0"-"12" (Spartan-3E)
-- "0"-"16" (Spartan-3A)
IFD_DELAY_VALUE => "AUTO", -- Specify the amount of added delay for input register,
-- "AUTO", "0"-"6" (Spartan-3E)
-- "AUTO", "0"-"8" (Spartan-3A)
10STANDARD => "DEFAULT™)

port map (

0 =0, -- Buffer output

1 =1 -- Buffer input (connect directly to top-level port)
);

-- End of IBUF_inst instantiation

Verilog itk (A RA L T—3Y)

// 1BUF: Single-ended Input Buffer
// All devices
// Xilinx HDL Libraries Guide, version 11.2

IBUF #(
- IBUF_DELAY_VALUE('0™), // Specify the amount of added input delay for
//  the buffer: "0"-"12" (Spartan-3E)
// "0"-""16" (Spartan-3A)
- IFD_DELAY_VALUE("AUTO"™), // Specify the amount of added delay for input
//  register: "AUTO", "0"-"6" (Spartan-3E)
// "AUTO™, "0'"-"'8" (Spartan-3A)
. 10STANDARD (*'DEFAULT'™) // Specify the input 1/0 standard
)IBUF_inst (
.0(0), // Buffer output
NI¢)) // Buffer input (connect directly to top-level port)

// End of IBUF_inst instantiation
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£ XILINX: EBA4E . FHAY ILAVE

IBUF_DLY_ADJ

Z1)ST 47 : Dynamically Adjustable Input Delay Buffer
IBUF_DLY_AD J
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& XILINXe

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUF_DLY_ADJ: Single-ended Input Buffer
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 11.2

IBUF_DLY_ADJ_inst : IBUF_DLY_ADJ
generic map (
DELAY_OFFSET => "OFF", -- Enable initial Delay Offset, "OFF" or "ON"
10STANDARD => "'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 S8t (A2 RA T —23Y)

// 1BUF_DLY_ADJ: Dynamically Adjustable Delay, Single-ended Input Buffer
// Spartan-3A
// Xilinx HDL Libraries Guide, version 11.2

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
1D, // Buffer input (connect directly to top-level port)
_.S(S) // 3-bit buffer delay select input

);
// End of IBUF_DLY_ADJ inst instantiation
IR R
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£ XILINX: EBA4E . FHAY ILAVE

IBUFDS

J1)2F 47 : Differential Signaling Input Buffer
IBUFDS
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E4E . THAY ILAVE & XILINX:

AR R 1%

B a47 | & TIA4IE ]
DIFF_TERM ——, | TRUE, FALSE FALSE EIVRA v D EEK IR R A R — T v
¥
IBUF_DELAY._ s |0~ 16 0 IOB DL VAL Z A &l SR ZB T 512
VALUE HL A F5 E
[FD_DELAY_ e | AUTO, AUTO 0B WDV P RAZ %S 53 A BINT DI IEE
VALUE 0~ 8 e
IOSTANDARD XFH | T4y —rEsMR | DEFAULT /O Jitsm L A MZEID YT

VHDL E2ilk (A2 RAVS T —23Y)
WD 2 SDOEXNFELZWG AT —L, 0 T4 7B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFDS: Differential Input Buffer
- Spartan-3/3E/3A
-— Xilinx HDL Libraries Guide, version 11.2

IBUFDS_inst : IBUFDS
generic map (
CAPACITANCE => "DONT_CARE"™, -- "LOW", "NORMAL', "DONT_CARE" (Virtex-4 only)
DIFF_TERM => FALSE, -- Differential Termination (Virtex-4/5, Spartan-3E/3A)
IBUF_DELAY_VALUE => "0", -- Specify the amount of added input delay for buffer,
-- "0"-"12" (Spartan-3E)
-- "0"-"16" (Spartan-3A)
IFD_DELAY_VALUE => ""AUTO", -- Specify the amount of added delay for input register,
-- "AUTO", "0"-"6" (Spartan-3E)
-- "AUTO", "0"-""8" (Spartan-3A)
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 IBUFDS_inst instantiation

Verilog itit (A RAV L T—3Y)

// 1BUFDS: Differential Input Buffer
// Virtex-4/5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 11.2

IBUFDS #(
.CAPACITANCE('DONT_CARE'™), // ™LOW"™, "NORMAL™, "DONT_CARE"™ (Virtex-4 only)
_DIFF_TERM("'FALSE™), // Differential Termination (Virtex-4/5, Spartan-3E/3A)

- 1BUF_DELAY_VALUE('0™), // Specify the amount of added input delay for
// the buffer: "0"-"12" (Spartan-3E)
// "0"-""16" (Spartan-3A)

_IFD_DELAY_VALUE("AUTO™), // Specify the amount of added delay for input
// register: "AUTO", "0"-"6" (Spartan-3E)
// "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
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E4E . THAY ILAVE & XILINX:

IBUFDS DLY_ADJ

J1JSF 47 : Dynamically Adjustable Differential Input Delay Buffer
IBUFDS_DLY_ADJ
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VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFDS_DLY_ADJ: Differential Input Buffer
- Spartan-3A
-- Xilinx HDL Libraries Guide, version 11.2

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

DELAY_OFFSET => "OFF", -- Enable initial Delay Offset, "OFF" or "ON"
I0STANDARD => "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

):
-- End of IBUFDS_DLY_ADJ_inst instantiation

Verilog i2it (A REV T —3Y)

// 1BUFDS _DLY_ADJ: Dynamically Adjustable Delay, Differential Input Buffer
// Spartan-3A
// Xilinx HDL Libraries Guide, version 11.2

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 (
.0(0), // Buffer output
D, // 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
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& XILINXe
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J1)SF 47 : Dedicated Input Clock Buffer
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£ XILINX: EBA4E . FHAY ILAVE

VHDL Bk (A2 RAVL T —23Y)
WD 2 SO CRFEIEL2 WA IZae — L, = T4 T 4B = QRN HFEF,
Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFG: Global Clock Buffer (sourced by an external pin)
-- Xilinx HDL Libraries Guide, version 11.2

IBUFG_inst : IBUFG
generic map (
I10STANDARD => "DEFAULT'™)

port map (

0 => 0, -- Clock buffer output

I => 1 -- Clock buffer input (connect directly to top-level port)
):

-- End of IBUFG_inst instantiation

Verilog 52k (A2 XAV T—3Y)

// 1BUFG: Global Clock Buffer (sourced by an external pin)
// All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

IBUFG #(
- I0STANDARD("'DEFAULT"),
- IBUF_DELAY_VALUE('0") // Specify the amount of added input delay for
//  the buffer: "0"-"12" (Spartan-3E)
// "0"-""16" (Spartan-3A)
) IBUFG_inst (
.0(0), // Clock buffer output
_1(1) 7/ Clock buffer input (connect directly to top-level port)

);

// End of IBUFG_inst instantiation

= =

MR ER
Spartan-3 ¥ = %L —<5. FPGA .—H%— H AR
Spartan—-3A FPGA 773V 5 —&> —Fh
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E4E . THAY ILAVE & XILINX:

IBUFGDS

J1JSF 47 : Differential Signaling Dedicated Input Clock Buffer and Optional Delay

|
B

o
IBUFGDS

X10600

M=E

ZOFY A T AT, Zay s Ny 77 (BUFG) £721% DCM I8 5720 OB HA D EFHE 5 A1y 77T
9, IBUFGDS TiX, 7H A LRV DAL Z—T A AMGHIE, — N~ AZ | T oo — AL —7 L7252 o
DEIPHR—F (1, IB) THRENET, vAZEAL—T1T MYNET.P & MYNET N ® X512, RUHBE{E B DRt 04k
MxRLET, A7 var T, 7al I angEh 2 &miEELsEH T8, 7T A7 707 3 m EL, AN
AR =R RO EWO T IENTEET, TAAAND AN T —HOBIAIRIT, 707 T~ T VIR IEE 9
HIELTEET,

wmIER

ARB HAh

I IB (0]

0 0 (4298

0 1 0

1 0 1

1 1 AL
R—b o ERBA

R—r% [ g M RE

¢ H 7 1 sayy Ny 77

1B AS 1 Diffn vy 7 /N 77D ANJ]
I AT] 1 Diff p 7y 2 Ny 77D ANF]
THALDANAEE

AL AR T — HedE

Eiid 7]

CORE Generator™ BL W74V —K nl

~7adHR—h ol

THALBEREERDTZDIT, TNTO /0 A R—R bbb T 7 F AL D LALICHEL TEEW, 1R — 2 E
T FAL D O~ AZETRDANTIHR =T, 1B R—bafx EALOAL =T LB AS)R—MMZ, O H—h2ZD
ANS1% Y —2E$2% DCM, BUFG, F/13nY v 728k TLIEEW, —EDE kY —/L T, IBUFG % FPGA ®7
oy 7 VY — R A MEIZG U T BUFG 2B #IAYICHE R SV E T, generic/defparam fHZ R EL., Sy 77
DESNALT 2N EL TLIEEND,
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£ XILINX: EBA4E . FHAY ILAVE

AR R 1%

B BT [} TIAIE sRER

DIFF_TERM 7—L TRUE, FALSE FALSE LA D EE K I A R —T L
R

IBUF_DELAY_ =l 0~ 16 0 I0B HD LT AR EJ IRV A TB

VALUE INT 5BIEZ TR E

IOSTANDARD pa==l T —H—rezi | DEFAULT /O it A L AL MIEID YT

VHDL g2k (A2 RAVS T —23Y)
WD 2 OO XNFELLEWEEIFaE—L, VT4 7B E ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFGDS: Differential Global Clock Buffer (sourced by an external pin)
- Virtex-4/5, Spartan-3/3E/3A
-- Xilinx HDL Libraries Guide, version 11.2

IBUFGDS_inst : IBUFGDS
generic map (
I10STANDARD => "'DEFAULT")

port map (
0 => 0, -- Clock buffer output
1 => 1, -- Diff_p clock buffer input
IB => IB -- Diff_n clock buffer input
):

-- End of IBUFGDS_inst instantiation

Verilog i2it ([ REV T —3Y)

// 1BUFGDS: Differential Global Clock Buffer (sourced by an external pin)
// Virtex-4/5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 11.2

IBUFGDS #(
_DIFF_TERM("'FALSE'), // Differential Termination (Virtex-4/5, Spartan-3E/3A)
- 10STANDARD(*'DEFAULT"") // Specifies the 1/0 standard for this buffer
- IBUF_DELAY_VALUE(''0"") // Specify the amount of added input delay for
//  the buffer: "0"-"12" (Spartan-3E)
// "'0"-""16" (Spartan-3A)
) IBUFGDS_inst (
.0(0), 7/ Clock buffer output
_1(1), /7 Diff_p clock buffer input
-IB(IB) 7/ Diff_n clock buffer input

// End of IBUFGDS_inst instantiation

EX LR
Spartan-3 ¥ = x*L —3 g FPCGA .—H%— HAK
Spartan-3A FPGA 773V 5 —&3 —h
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& XILINXe

ICAP_SPARTANSA

Z1)SF 47 : Internal Configuration Access Port

I7:0] | |GAP_SPAHTAN3A| o[7:0]

WRITE BUSY

CE

CLK

X10323

ME

TOFHAy L AUIBIE, FPGA 777 Vw738 FPGA Oy 74X ol — I a #REICT 78X TEES, 20
aVR—R D ERHEIL, FPGA T ARAZATO~LF 7 — Ml T, ZoarR—x a4 5L, FPGA 7
LADaLy 74Xzl —ay aooZilavr RBIONT =22 EBEAALREY , a7 44X al—Yay ndyInbs —

Brm I LTZ0T 52N TEET, 207707 arZIELAEH LRV E FPGA ORERER L OV HE M I 8 %

G 2570 lRea w2l L7 ETHEALTZS N,

A — 0D B8

e el e i
O Ht 8 2T X a2l —vay AT NR
Busy H A 8 Busy H 7
I A7 8 a7 4¥al—vary F—HASRR
WRITE AD 8 T U747 Low DTFAMANT]
CE AT 8 TIT47 Low DA F—T VAT
CLK AT 8 gy NF
THAVDANEE
AV AR =gy HELE
HE AR
CORE Generator™ BL UV 4 —K AT
~ZudDYR—h NI}
Spartan—-3A 5 kU Spartan-3A DSP 54 J5") #H 4K (HDL A)
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& XILINXe

VHDL Bk (A2 RAVL T —23Y)

WD 2 SOETHIFIEL VWS ITat— L, TV T AT 4B = ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ICAP_SPARTAN3A: Internal Configuration Access Port
- Spartan-3A

—-- Xilinx HDL Libraries Guide, version 11.2

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 8t (A2 RAV IT—23Y)

// 1CAP_SPARTAN3A: Internal Configuration Access Port
// Spartan-3A
// Xilinx HDL Libraries Guide, version 11.2

ICAP_SPARTAN3A 1CAP_SPARTAN3A_inst (
_BUSY(BUSY), // Busy output

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

RIQ) // 8-bit data input

WRITEQWRITE) /7 Write input
);

// End of ICAP_SPARTAN3A_inst instantiation

= =

& Hl1F #R
Spartan-3 ¥ = %Xl —3<9. FPGA —H%— H AR
Spartan—3A FPGA 773V 5 —&> —Fh
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E4E . THAY ILAVE & XILINX:

IDDR2

71)25 47 : Double Data Rate Input D Flip—Flop with Optional Data Alignment, Clock Enable and Programmable
Synchronous or Asynchronous Set/Reset

o] IDDR2
o] Q0
o
CE
— a1
_A]
_s|
xX10237

ZOTHAY T AUNE, AV VA FPGA THERT 27V 7 —4% L—K (DDR) [ 552 %[5 75720 DFEH AL
PVABTT,C0ECl D2 oDray i EHAL TarR—R O MIBHEENALADT, CO BLNClL D FDINE LA
Ny T —EZNBYIAENET, IDDR2 1%, L AXOEMER{E LT 272D T&A7 75 17 High 7oy
7 A% —7 )V (CE) R—F, ®tIind 57y 7R E- 13RI/ IORETEDL Y NIy h R—hafF 2T
WET, o ATV ar OFEREAER T VR =R Dl O T — 2 R—r& 1 DDy 7|z
WizHZeNTEET,

WIER

AF HAh

S R CE D CO0 C1 Q0 Q1

1 X X X X INIT_QO INIT_Q1
0 1 X X X X not INIT_QO not INIT_Q1
0 0 0 X X X A7z A2
0 0 1 D 1 X D Zek7aL
0 0 1 D X 1 AL D

Y /Uty ML SRTYPE i TR E 7l §E

THADANEE

A AR T— gy s

HeFw A Af

CORE Generator™ L7 % —K A Af

~7ua@HR—h A A]

FIFNNOENWEEZE T AL, V=7 =7 (VHDL) F72133F A— 2l Verilog) AL T, A 2AZ
VT —hENEar R =R O —EEL TCTEBMEEEFE LEY, IDDR2 1. ANy Ty BN RSN T A D b
NEATIR =M T D0, A2 AZ = —h&h 7z IBUF, IOBUF, IBUFDS. £7-1% IOBUFDS DU T U 1T B 42
P CTEET, ZOar i R—3xbOTRTOAFEHEINT, #HL TEBLERNHYET,
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£ XILINX: EBA4E . FHAY ILAVE

FEARRELTREM
B 24T & T4k L]
DDR ALIGNMENT [ w525 | NONE, C0, C1 NONE DDR LU AH D ST 54 A Mo 32

NONE : %5925 CO0 F721% C1 O H ERDTy
POFHE T, QO BLY QL ITTF =N A&
nET,

CO: Q0L QlEIFDT—4Co0rayrDNH |k
Ny JICFEHILET,

Cl: Q0 &EQIM DT —HMNCl r/ayrdOxb Lk
Ny IZREILFET,

INIT_QO T 0.1 0 QO N DHMEZ 0 F721% 1 1T E
INIT_Q1 T 0.1 0 QL A DHIHEA 0 Fl21E 1 ISR E
SRTYPE 5% | SYNC, ASYNC SYNC T h/Uky % SYNC F721% ASYNC IZ3%E

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOREIHIFIEL WSS T — L, TV T AT 4B = ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IDDR2: Input Double Data Rate Input Register with Set, Reset
- and Clock Enable. Spartan-3E/3A/6
—-- Xilinx HDL Libraries Guide, version 11.2

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 C1 clock
CO => CO, -- 1-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
);

-- End of IDDR2_inst instantiation

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
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EA4E . THAY ILAVE & XILINX:
Verilog 8t (A2 RA T —23Y)
// 1DDR2: Input Double Data Rate Input Register with Set, Reset
// and Clock Enable.
// Spartan-3E/3A/6
// Xilinx HDL Libraries Guide, version 11.2
IDDR2 #(
-DDR_ALIGNMENT(*'NONE'), // Sets output alignment to "NONE"™, "CO" or '"C1"
_INIT_Q0(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
.Co(C0O), // 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
= = 3
¥ 1F
Spartan-3 ¥ = XL —33. FPGA .—H%— H AR
Spartan—3A FPGA 7731 5 —X 3 —h
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£ XILINX: EA4E . FHAY ILAVE

IOBUF

71)2F 47 : Bi-Directional Buffer
IOBUF

T

I 10

o

BZE

op

TOFYPAY TLANMIRTF T TV RO /O Ny 77T, NIy 7 &2 A 5 7 [ e e 4 55
WZERALET,

i I R

A WA M i 7
T I 1I/0 0o

1 X 7z X

0 1 1 1

0 0 0 0

R—bD &R EA

R—h% 77 [A] 2 H e
© 7 1 N7 7D

I/0 AT 1 Ny 77D AT

: A 1 Ny Z7DANT

T AT 1 FIAART = A RX—=T IV AT)
THAODANEE

AR T —ay T

HEFR e

CORE Generator™ B L O\ 4 —FK A ]

~7udYR—h A
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E4E . THAY ILAVE & XILINX:

AR R 1%

JE i B4T [} TIAIE iR

DRIVE LSy 2.4,.6,8,12, 16, 24 12 I/O #¥ L LT LVITL, LVCMOS12.
LVCMOS15, LVCMOS18, LVCMOS25 ¥
721X LVCMOS33 % {# 9% SelectlO™
Ny 77 OH S OBRENE T (mA) 234K

IBUF_DELAY_ wH |0~ 16 0 IOB NBHDL P AL Z I &7V TIA

VALUE N5 IE 2 $5 7E

IFD_DELAY_ w5 | AUTO, AUTO 0B NDL 2 &2 %2822 8045

VALUE 0~ 8 A% 4R E

IOSTANDARD XFH | T —beBH DEFAULT /0 HikgZ =L A MZEID Y T

SLEW 2% | SLOW, FAST, SLOW HADIEE s ESE S T30 %
QUIETIO BE ZO RO R E T IEX. T —

Zo—baZRLTTZE,

VHDL g2k (A RAVI T —23Y)
WD 2 DO PAFELIRWIG A ITat—L, =T 4745 E QRN T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- I0BUF: Single-ended Bi-directional Buffer
-— All devices
-— Xilinx HDL Libraries Guide, version 11.2

I0BUF_inst : I10BUF
generic map (
DRIVE => 12,
IBUF_DELAY_VALUE => "0", -- Specify the amount of added input delay for buffer,
-- "0"-"12" (Spartan-3E)
-- "0"-"16" (Spartan-3A)
IFD_DELAY_VALUE => "AUTO", -- Specify the amount of added delay for input register,
-- "AUTO", "0"-"6" (Spartan-3E)
-- "AUTO", "0'"-'8" (Spartan-3A)
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
);

-- End of I0BUF_inst instantiation

Verilog S8k (A REL T —23Y)

// 10BUF: Single-ended Bi-directional Buffer
// All devices
// Xilinx HDL Libraries Guide, version 11.2

10BUF #(
_DRIVE(12), // Specify the output drive strength
- IBUF_DELAY_VALUE('0™), // Specify the amount of added input delay for the buffer,
// "0"-"12" (Spartan-3E only), "0"-"16" (Spartan-3A only)
_IFD_DELAY_VALUE("AUTO™), // Specify the amount of added delay for input register,
// UAUTO™, "0"-"6" (Spartan-3E only), "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
-10(10), // Buffer inout port (connect directly to top-level port)

Spartan—3A £ & U Spartan—3A DSP 5S4 75" H (K (HDL )
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& XILINX:

D, // Buffer input

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

// End of 10BUF_inst instantiation

=3 =

¥ 1E
Spartan-3 Y= Rl —v a3y FPGA &—H— HAK
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& XILINXe

IOBUFDS

71)SF 47 : 3-State Differential Signaling /0 Buffer with Active Low Output Enable
IOBUFDS

s

H10664

ME

ZOT YA TUACME ARBEEBE BEMWE T BRI /37 7 TF, [0BUFDS T, 712 LA
=T 2 AAGEAE, —HI AL T b5 HIAL—T | 1725 2 SO RASH—] (10, 10B) TRSNET, ~
AHEAL—T X MYNET_P & MYNET N X512, AUFHIUE BOR M ORELZRLET, 47 ar T, FarIn
AREAR A B IR RE R T DL v T AT ZUT 4D LU AL R — R hORE DT I ENTEE
To THRAANDANT =2 OBMOBRITE, T I T T VBRI T H2Lb TEET,

AmIE R

AA 75 [E] H A
I T 1/0 10B o)

X 1 Z Z ZEAbleL
0 0 0 1 0

I 0 1 0 1
R—k o7 EA

R—+% A E & HERE

o i) 1 Ny7 7D

1/0 AT 1 Diffp A

10B AT 1 Diffn A

I A7) 1 Ny 77D

T AT 1 FIAAT—b A F—T AT
FH LD AN E

PO =R N el

E i N D)
CORE Generator™ BX Uy 4% —K NG
~7udYR—b N
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€ XILINX FTA4EFE . THAY ILAVE
ERARGE M
B BT [} TI4IE £ B
IBUF_DELAY_ ST | 0~ 16 0 IOB NHDOL P RE BN SRR |TIB
VALUE I 5L % +5 TE
[FD_DELAY_ el AUTO, AUTO I0B NDOL TV AZ %S 58 A ZBINT
VALUE 0~38 DB H 1R E
IOSTANDARD pras il 7 —&—hes M | DEFAULT I/O HiMsZE L AL MNIEI YT
VHDL it (A REA LT —3Y)

WD 2 SOEIHIFELEWVWES T — L, T T4 T4 B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- 10BUFDS: Differential Bi-directional Buffer
Spartan-3/3E/3A

-- Xilinx HDL Libraries Guide, version 11.2

I10BUFDS_inst : I10BUFDS
generic map (
IBUF_DELAY_VALUE => "0, -- Specify the amount of added input delay for buffer,
- "Q"-"12" (Spartan-3E)
-- "0"-"16" (Spartan-3A)
IFD_DELAY_VALUE => "AUTO", -- Specify the amount of added delay for input register,
-- "AUTO", "0"-""6" (Spartan-3E)
- "AUTO"™, "0"-"8" (Spartan-3A)
I0STANDARD => "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 I0BUFDS_inst instantiation

Verilog

//

gt ([ REVT—23Y)

// 10BUFDS: Differential
Virtex-4/5, Spartan-3/3E/3A

Bi-directional Buffer

// Xilinx HDL Libraries Guide, version 11.2

10BUFDS #(

- IBUF_DELAY_VALUE('0™),

// Specify the amount of added input delay for the buffer,
// "0"-"12" (Spartan-3E only), "0"-"16" (Spartan-3A only)

- IFD_DELAY_VALUE("AUTO"™), // Specify the amount of added delay for input register,

- IOSTANDARD (*'DEFAULT"™)

) 10BUFDS_inst (

-0(0),
-10(10),

// "TAUTO", "0"-"6" (Spartan-3E only), "0"-"8" (Spartan-3A only)
// Specify the 1/0 standard

// Buffer output
// Diff_p inout (connect directly to top-level port)

_10B(I0B), // Diff_n inout (connect directly to top-level port)

RIOF
_T(D)
)

// Buffer input
// 3-state enable input, high=input,

low=output

// End of I10BUFDS_inst instantiation

84
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E4E . THAY ILAVE & XILINX:
= =
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£ XILINX: EBA4E . FHAY ILAVE

KEEPER

J1)25F 47 : KEEPER Symbol
KEEPER

M=E

ZOTHAy T AN, R HEAERIND R NOEEREF TV 4 — 7% — /X L ANTT, bz
. XML CiaFi(E 1 #8814 58, KEEPER 1ZE DRy MZU— 7 /#HiE 1 #EREL£4, ZD% ., Xk K
FGANRPITA AT — M2 > T, KEEPER 137+ — 7 /KHUE 1 ZBREHLEHT £,

R—rDERHA

s i a e
O H 1Evh F— ]
FHA D AT
A RB T ay -
A LT
CORE Generator™ B L O 4 —FK Nl
< 7aDYR— ]

VHDL Bk (A2 RAVL T —23Y)
WD 2 SORE ST FIELE WSS 1T — L, = T4 T4 B S ORI £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- KEEPER: 1/0 Buffer Weak Keeper
- All FPGA, CoolRunner-11
-— Xilinx HDL Libraries Guide, version 11.2

KEEPER_inst : KEEPER
port map (

0=>0 -- Keeper output (connect directly to top-level port)
);

-- End of KEEPER_inst instantiation

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
86 http://japan.xilinx.com UG613 (v11.3) 2009 &£ 9 A 16 H



& XILINXe

Verilog i2it (A REAV T —3Y)

// KEEPER: 1/0 Buffer Weak Keeper
// All FPGA, CoolRunner-11
// Xilinx HDL Libraries Guide, version 11.2

KEEPER KEEPER_inst (
.0(0) // Keeper output (connect directly to top-level port)
);
// End of KEEPER_inst instantiation
=3 =
2FH1F 2R
Spartan-3 ¥ = L —3I3. FPGA —H— H AR
Spartan—3A FPGA 7 73U 5 — X —h
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& XILINXe

LDCPE

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

o
s
<|I-n

LDCPE

o [* o
o

M=E

ZOTYAy mL AL, T—% D), FERBAZVT (CLR), FERW 7V (PRE), 7 —k £ X —7 )V (GE) 35D
BT —4 FvF T, CLR M High (Z725& DD ATNTEEI N, 7 —HH 71 (Q) 28 Low 2V BV RENE T,
PRE 7 High, CLR 7% Low @34 . 7 —#H /) (Q) 1% High ic7Vkv & ET, ¥—bMAJ1 (G) & GE 28 High T
CLR & PRE 78 Low OA . Q IZIiX7T —H# A0 D) BMEHSET, D ANDMEIZ, G 23 High 205 Low (2810 &b
HEXIZTyT RIS E T, Q M DMEIE, G £721% GE 23 Low OIFELLER A,

BHEAET DL, Ty FITIERINC IV T EN, 128 Low 12720 F9, FPGA TlE, /' m— 3L b/ Ut vh (GSR)
ETIFA4TICT AL, BIRBEARORESZ S I2— a3 TEXFET, GSR OF 74V MIT 7747 High TT 23,
STARTUP architecture > > RV GSR A I DOENCA L N —2EEBINTBHET 7747 Low IZTXFET,

mER

AR H A
CLR PRE GE G D Q

1 X X X X 0

0 1 X X X 1

0 0 0 X X bl
0 0 1 1 0 0

0 0 1 1 1 1

0 0 1 0 X AL
0 0 1 ! D D

AR— D 5t 5

R—+4£ A E T RE

Q o T —H A

CLR AT FERB 7T /Uy AT

D AT T —H AT

G A7 7—=bAT

GE A7) TF—=h AR—=T IV AT]

PRE AT RTINS
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E4E . THAY ILAVE & XILINX:

THAVDANFE

AARBE v —ay Gl
CORE Generator™ BL O 4 —FK ARA]
~7udHR—h ]

AR R 1%

B BT =] TI4IE B

INIT ViiS g 0.1 0 a7 4F¥al—arth®O Q M OYHHEE R E

VHDL it (2 RAVT—23Y)
WD 2 SDOWEXNFEELLWGEEIFaE—L, = T4 7 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LDCPE: Transparent latch with Asynchronous Reset, Preset and
-- Gate Enable.

- Virtex-4/5, Spartan-3/3E/3A/3A DSP

-— Xilinx HDL Libraries Guide, version 11.2

LDCPE_inst : LDCPE
generic map (
INIT => *0”) -- 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 2k (A AR T—3Y0)

// LDCPE: Transparent latch with Asynchronous Reset, Preset and
// Gate Enable.

// Virtex-4/5, Spartan-3/3E/3A/3A DSP

// Xilinx HDL Libraries Guide, version 11.2

LDCPE #(
-INIT(1°b0) 7/ Initial value of latch (1°b0 or 1°bl)
) LDCPE_inst (

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

.GE(GE), // Gate enable input
-PRE(PRE) // Asynchronous preset/set input

);
// End of LDCPE_inst instantiation
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& XILINXs EA4E . THAY TLAVE

s HIE R

Spartan-3 ¥ = %L —v a2 FPGA &.—H— HAK
Spartan—3A FPGA 773U 5 —& < —h
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E4E . THAY ILAVE & XILINX:

LUTT

1) =547 : 1-Bit Look-Up Table with General Output

LUT1

=
TOFHAY L ACMI R (0) 2> 1 By oLy Ty F—7 0 (LUT) T,

LUT 77 7iar ik @3 5720, INIT B2 AL T, & AEICHT 5 EZ 16 #E3 THE T2 42N
HVET, ZOZVAUNI, Ny T 7 ERITA N —ZOEREERTELET, ZNOHOTZVAVNIEARAT 1Y T, %
CLB AFA AT 2D, 4 CLBIZ 4 5T obVET, LUT IZIZEERDO AN —arB3hh), BARBREAIT EF LT
VAT ORI DZAIL 7 T % LV IEMEIZATOMLE RO LG A I TEET,

FPGA LUT U7 47 Cld, INIT RIA—F CinEMENR ESNE T, T 74/LMNE 0 T, ASMEIZH OO T
0 WCBRENLE T (T RELTHERE), 7272 LE<DgGA. LUT FUIT47 oy yy 777 arafREdT o0
2 H LW INIT OfEZRETALENHVETS, LUT OEEZIEET A2 HIEICIE. RO 2 ONRHDET,

MERAERTSHE: LUT @ INIT B2 ET5 %M )7iE, A FTVOGRBEICT X TOANEZIANTH
HouYyfEEEEL, ZhHO H FES . WIEEZERLET,

B EFEHTIFHE VAN EIERE OIS T2 LUT OF ATNINRNTA—FEEFZ L, NTA—HE T
Wy OB RAERLET, MATBEMLCLEZITZOFEO FREE T, B O HFIEDIINT/NTA—ZD
BEICZ—FEFEHTILERHVER A,

mIER
AR H 5
10 o}
0 INIT[0]
1 INIT[1]
INIT = INIT J& M ICEID Y CThik 2 EEE

FHALOANT
AV AR S — gy o
HERR Hedw
CORE Generator™ LN % —R [
~7aDYR—h )

ERARELE
B BT & TI4ILE ]
INIT 16 % RAN: ] T RCEm NPT T T—T N ONHEE TR E
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£ XILINX: EBA4E . FHAY ILAVE

VHDL Bk (A2 RAVL T —23Y)
WD 2 SO CRFEIEL2 WA IZae — L, = T4 T 4B = QRN HFEF,
Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT1: 1-input Look-Up Table with general output
-— Xilinx HDL Libraries Guide, version 11.2

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

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

):

-- End of LUT1_inst instantiation

Verilog 52k (A2 XAV T—3Y)

// LUT1: 1-input Look-Up Table with general output
// For use with all FPGAs.
// Xilinx HDL Libraries Guide, version 11.2

LUTL #(
_INIT(2”b00) // Specify LUT Contents
) LUTL inst (
.0(0), // LUT general output
_10(10) // LUT input

// End of LUT1l_inst instantiation

HHEHR
Spartan—3 ¥ = R®L—3> FPGA & —H%— H AR
Spartan—3A FPGA 773U & —# 3 —h
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E4E . THAY ILAVE & XILINX:

LUT1.D

J1)2F 47 : 1-Bit Look-Up Table with Dual Output

WTD | o

M=

ZOTHAL ZLAVNI L E YOy I T 7 T —7 1 (LUT) T, RILHEREZFF> O BLOVLO &) 2 DD )
DHVET, ZOTVLAVMNINY T 7 EITA =2 O REE R LET,

HA O x—mii A Z—ax7hCd, LO HAIEFRL CLB AT A ZANDORIOH F1. F-d@mE Ay 7 7Ic 8L £
T, LUT D772 73 ar B ET D20, INIT @BHEEFEHL T, S ANEICKTHH I1EE 16 I TRET D4
ENRHVET,

FPGA LUT U7 47 Cld, INIT RIA—F CiHEMENR ESNE T, 7T 74/LMNE 0 T, ASEIZO»OLT
0 WCBEENLE T (T RELTHERE), 7272 LE<DGA. LUT FUIT47 oy yy 7y 7varaffEd oo
12 H LW INIT OfEZRETHALENHVET, LUT OEEZIEETI2HIEICIE. RO 2 OBRHDET,

RBEAERTHHE : LUT © INIT [EE23E 25— &7 Tk, SAFTVOMBLEICTXTOANEVANTH
Fiouly MEEFREL. 2SO IHEIS . FIEEEER L ET,

REBRX2EHTIHE VAN EBEHER DI I LUT DR/ AR TA—ZEERZ L, /NTA—HFE T
ey OB AARLET, MAZFMAL CLEXIXZOFEO FNEHE T, BIE O T EDIINT/NTA—=ZD
BEICa—FREEHTILERHVETA,

iR R
AR Hh
10 0 LO
0 INIT[0] INIT[0]
1 INIT[1] INIT[1]
INIT = INIT J&MEIcEID Y CThh iz 2 EE

FHALLDANF %
AVAR =gy ]
e e
CORE Generator™ BL O 4% —K NGl
~7udHFR—h KAy

FERAARERLTREME
B a4 & TI4ILE ]
INIT 16 2 By ME T _CEnm NI T o7 T —T N DO MEZEE
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£ XILINX: EBA4E . FHAY ILAVE

VHDL Bk (A2 RAVL T —23Y)
WD 2 SO CRFEIEL2 WA IZae — L, = T4 T 4B = QRN HFEF,
Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT1_D: 1-input Look-Up Table with general and local outputs
-- Xilinx HDL Libraries Guide, version 11.2

LUTL D_inst : LUTL1 D
generic map (
INIT => "00")

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

):

-- End of LUT1_D_inst instantiation

Verilog itk (2 RA T —3Y)

// LUT1_D: 1-input Look-Up Table with general and local outputs
// For use with all FPGAs.
// Xilinx HDL Libraries Guide, version 11.2

LUT1_D #(
_INIT(2”b00) // Specify LUT Contents
) LUTL D_inst (
.LO(LO), // LUT local output
.0(0), // LUT general output
_10(10) // LUT input

// End of LUT1_D_inst instantiation

B ER
Spartan—3 ¥ = %L —3a FPGA —H%— HAK
Spartan—3A FPGA 773U & —& 3 —Fh
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E4E . THAY ILAVE & XILINX:

LUTT_L

1) =547 : 1-Bit Look-Up Table with Local Output

WL | 1o

XBITH

ME

ZOTHAY ZVAVM T L EYIDON YT T T =70 (LUT) T, ML CLB AZ7A2ANIZH LB O H 1B L O
AN T 7O T2 — 0/ H ] (LO) BV ET, ZOTL AU NINY T 7 E13A 0 N — X DR EE% R
7-LET,

LUT 77 7var ki ®@d 570, INIT B2 AL T, S ASMEICK T 5 EE 16 #E4 CTHE I 24630
HVET,

FPGA LUT V3747 Tlid, INIT RIA—F CiaBMENRR EINE T, T 74/LME 0 T, ANEIZ» DL TH A
O ZEREILF 9 (VT RELTHERE), 7272 LE<KDGE ., LUT U747 oulyy 777 ar =R ET 520
W20 LW INIT OfEEZRETALERHVET, LUT OEEIEETHHEICIE. RO 2 oNHVET,

MEREERT S5 LUT @ INIT [E2RET5 &7 5iE, A FTVOGRBEICT X TOANEZIANLTH
Soaly 7 EERREL. ZNHOH HENS ., PIHEAERL £,

B AEER 55 VARSI EIER OEIZKIET 2 LUT OFATNINTA=ZEERL, N TA—F %0
WPy OFmB AL AR L E T, S EZEMAL CLEXTZOHED TR E T, AT O T ED I RTA—=2D
BREla—F T 20EZRHIVER A,

iR R
A7 H 7
10 LO
0 INIT[0]
1 INIT[1]
INIT = INIT J&MEIcEID Y Thhiz 2 EE

FHALDANF K

A RB T gy AT
o i

CORE Generator™ BL U 4% —K Kaf

~7uadHR—h PN

FERAAEELE S
B 247 fi& T4 5 BA
INIT 16 % 2 By ME T RTPu NI T o7 T—T IV OPHEE IR E
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& XILINXs EA4E . THAY TLAVE

VHDL Bk (A2 RAVL T —23Y)
WD 2 SO CRFEIEL2 WA IZae — L, = T4 T 4B = QRN HFEF,
Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT1_L: 1-input Look-Up Table with local output
-— Xilinx HDL Libraries Guide, version 11.2

LUTL 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 52k (A2 XAV T—3Y)

// LUT1_L: 1-input Look-Up Table with local output
// For use with all FPGAs.
// Xilinx HDL Libraries Guide, version 11.2

LUTL L #(
_INIT(2”b00) // Specify LUT Contents
) LUTL L_inst (
.LO(LO), // LUT local output
_10(10) // LUT input

)

// End of LUT1_L_inst instantiation

5 H 1
Spartan-3 ¥ = XL — g FPGA = —H%— H AR
Spartan—3A FPGA 773U 7 —# 3 —h
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E4E . THAY ILAVE & XILINX:

LUT2

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

i LUT2

o

X837

BE
ZOTFHAy L ALCNMTI—EE S 0) #Fo 2 v oy T 7 F—7 L (LUT) T,

LUT 777 ar a2 EdTH0, INIT BEE2M#E AL T, &£ AEICHTHIHIEE 16 #EE TR ETHIHLEN
HVET, ZOTLAUNI, Ny T 7ERIFA NN —FZOKEEE RI-LET, TNOHOZVLAVNMIEARAT YT, &
CLB ATFARIZ2 D 4 CLBIZ 4 T oOHVET, LUT ITITEEDO NN — a3 BieA3Z2 A7 F5 )L
VAT URRIDZAI 7 Tl LD EREICATOMERNO LG I TEET,

FPGA LUT 7' U7 47 TliX, INIT RIA—=Z TN EINET, T 74/VME 0 T, AJHMEIZD» DL H )
O CBEENLE T (T RELTHERE), 7272 LE<DgGA. LUT FUITy 7 oy yy 7y 7varaffEd o0
W2 HLWD INIT OfEZRETALERHVET, LUT OEEISETAHIEICIZ. RO 2 2B3HVET,

MEREPFEMTDHE  LUT © INIT [EZRET DR 5, AT UORmERICT X TOAZY AL TH
Nouly7EefiE L. ZRHD A ENS . WIHIEZERL £3,

RBRXE2EHTEHE : VAN -BEHER OIS T 2 LUT OF AN RTA—ZEEFRZ L, /NTA—HETT
ey 7 OFmBEREAERLET, MAZHMBL CLEXIZZOFEOFNEE T, BIHO FEDIHNT/RFGA—ED
BEICa—FEEHTILERHET A,

amE R

AR H 7

I 10 0

0 0 INIT[0]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]
INIT = INIT J@& 1 CHESh- 16 #EE% 2 ¥ cRLE

FHEALDANFE

A RB T Ay T
A HEAE
CORE Generator™ BJL 74V —K ARA]
< 7aDYR—k A H]
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& XILINXe

AR R 1%

B 847 1B TIHIE iER

INIT 16 1% 4 vy ME T TP NI T T T—=T N OB EEE

VHDL 88k (A2 AR T—23Y)

KD 2 OORESTNFELLEWVEEAITar — L., T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT2: 2-input Look-Up Table with general output
-— Xilinx HDL Libraries Guide, version 11.2

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 S8k (/Y REP T —23Y)

// LUT2: 2-input Look-Up Table with general output
// For use with all FPGAs.
// Xilinx HDL Libraries Guide, version 11.2

LUT2 #(
-INIT(4”h0) // Specify LUT Contents
) LUT2_ inst (
.0(0), // LUT general output
_10(10), // LUT input
_11(11) /7 LUT input
);

// End of LUT2_inst instantiation

EX LR
Spartan-3 ¥ = %L —<g. FPGA .—H%— H AR
Spartan—3A FPGA 773U 7 —# 3 —h
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E4E . THAY ILAVE & XILINX:

LUT2.D

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

| wmeo | o

M=

ZOFYAL L AVNME 2 E VRO Ty FT—T L (LUT) T, FIUHEEELZ S O BLLO £\ 2 DO H
BB ET,

1 O 1x— ke A Z—ax 7T, LO HAIZFILC CLB ZFAZANDRIDOH 1, E-13EE Ay 7 71k L E
T, LUT D777 arET H20, INIT BIEEERL T, S ANEICRTHH )1E%E 16 #ECTHRET 54
ERHVET,

FPGA LUT U7 47 Clid, INIT RIA =X CinBMENR ESNE T, T 74/LME 0 T, ANEIZ» LT H )
Z 0 ICERKENL £9 (VT RELTHERE), 722 LE<DFAE . LUT FVIT 7 oay vy 777 arZfRET D20
W2 LW INIT AR ETAHLERHVET, LUT DEEIEETHHIEICIT. RO 2 >BHVET,

MBERAHERTHHE : LUT © INIT &2 E 35— &7 ik, A FTVOMBERICTXTOANEYAN TH
Hoaly 7 xR EL. 2SO0 AES ., FIEEZER L £,

mBRXELHERTIHE VAN ERMEEOMEIZHIET D LUT D& AN RTA—LEER L, RTA—HETT
ey OFHmPRA AR LET, MEZFMAL CLEXIXZOFEO FTNHE T, B O TIEDIINT/NTA—=ED
REICa—REAT20ERHYET A,

AmIE R

AR HA

I 10 0 LO

0 0 INITL0] INIT[0]
0 1 INIT[1] INIT[1]
1 0 INIT[2] INIT[2]
1 1 INIT[3] INIT[3]
INIT = INIT B CHESh e 16 L 2 R TR LE

FHALDANF K

A RR Y T— Ay -
HERR HELE
CORE Generator™ }3 L7 44 —FK AT
~7adPR—h o
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£ XILINX: EBA4E . FHAY ILAVE

ERAARELE &
B BT E TIAIE sRER
INIT 16 %% 4 B ME T _RTEm I T T F—T DY A IR E

VHDL fBif (1Y RAVT—23Y)

WD 2 OORELPFELLRVWBE A ITat—L, =TT 4B S ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT2_D: 2-input Look-Up Table with general and local outputs
-— Xilinx HDL Libraries Guide, version 11.2

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 2k (A AR T—3Y)

// LUT2_D: 2-input Look-Up Table with general and local outputs
// For use with all FPGAs.
// Xilinx HDL Libraries Guide, version 11.2

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) /7 LUT input
)N

// End of LUT2_L_inst instantiation

SFIE R

Spartan-3 ¥ = %L —3a FPGA & —H%— HAK

Spartan—3A FPGA 773V 5 —X%3 —}
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E4E . THAY ILAVE & XILINX:

LUT2 L

J1JSF 47 : 2-Bit Look-Up Table with Local Output

It LuT2 L Lo

M=

TOFHFAY TLAVNTL 2Dy I T v F—T L (LUT) C. B CLB A5AANIZHLHOH B IO
AN T 7 ORI T2 — 0/ H ] (LO) 3&HVET, ZOTLANINY T 7 E213A 0 =X DR EE% R
7-LEd,

LUT 777y ar % ET 520, INIT BHEZFEAL T, SEANFEICKTHH AHEE 16 I TIEETHHLER
HNET,

FPGA LUT V37 47 Tlid, INIT RIA =X CinBMENR ESINE T, T 74/LME 0 T, ANEIZ» DL TH
Z 0 ICEBKENL £9 (VT RELTHERE), 722 LE<K DA LUT FIVIT 7 oad vy 777 arZfRET D0
W2 LW INIT DA ETALERHVET, LUT DEEIEETHHIEICIT. RO 2 >BNHVET,

mBERAHERTAHHE : LUT © INIT &2 E 5 &7 ik, A FTVOMBEERICTXTOANEYAN TH
Hoay 7 EEfEEL, 2SO0 HAES ., FIEMEZER L £,

mBRXAPFERTIHE VAN ERRMEEROMEIZHIET D LUT & AN RTA—LEER L, XTA—HETT
Wy OB RA LR LET, HMAZHEML CLERITZOFEOFAHEE T, B HFED I NNTA—ZD
BEICa—RFRE2HERTILERHES A,

mER
AR HAH
I 10 LO
0 0 INIT[0]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]
INIT = INIT @& CHESh e 16 L 2 R TR LE

FHALDANF K

A RB L T— Ay -
HERR HELE
CORE Generator™ BL U7 4% —K NGl
~7adYR—h A\]
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& XILINXe

AR R 1%

B 847 B TIAIE

BZE:L]

INIT 16 % 4 B MA TRCER

N 2T T F—T ILOY AR E

VHDL 88k (A2 AR T—23Y)

KD 2 OORESTNFELLEWVEEAITar — L., T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT2_L: 2-input Look-Up Table with local output
-— Xilinx HDL Libraries Guide, version 11.2

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
)N

-- End of LUT2_L_inst instantiation

Verilog S8k (/Y REP T —23Y)

// LUT2_L: 2-input Look-Up Table with local output
// For use with all FPGAs.
// Xilinx HDL Libraries Guide, version 11.2

LUT2_L #(
-INIT(4°h0) // Specify LUT Contents
) LUT2_L_inst (
.LO(LO), // LUT local output
_10(10), // LUT input
_11(11) /7 LUT input
)

// End of LUT2_L_inst instantiation

EX LR
Spartan-3 ¥ = %L —<g. FPGA .—H%— HAK
Spartan—3A FPGA 773U 7 —# 3 —h
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E4E . THAY ILAVE & XILINX:

LUT3

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

2 LUT3

10

lo

¥B38E

ME

TOFHAY L AUNI BT (O) #ES 3 YNV T F—T L (LUT) T3, LUT 77> 7 ar%
HETHED, INIT BEAZF AL T, S ANEICKTDH EE 16 HEH TR ETILERHVET,

LUT 777y ar a2 EdTH0, INIT BHEEZME AL T, &£ AEICHTHH 1EE 16 #EE TR E T4
HVET, ZOZVAUNI, Ny T 7 ETA N —ZDOERRERTCLET, ZNOHOZVAVNIEARAT 1Y T, %
CLB ATFAAIZ 2D, 4 CLBIZ 4 5T ohVET, LUTIZIZEERO AN = —ar b0 BALBEAI T FF LT
VAT ORI DXAI T TR LD EMIZITOMLERNSD G A TEET,

FPGA LUT 7' U7 47 TliX, INIT RIA—=Z TN ESNET, T 74/VME 0 T, AJHMEIZD» DL H )
O CBEENLE T (T RELTHERE), 7272 LE<DgGA. LUT FUIT 47 oy yy 7y 7varaffEd oo
W2 LW INIT OfEA R ETHMLERHVET, LUT OEEZIEETAHIEICIE. RO 2 5B3HVET,

MEREPFEMRTDHE  LUT © INIT [EZRET DRI 5, AT UORERICT X TOANZY AL TH
Nouly7EzefEE L, ZbD A ENS . WIHIEZERL £3,

RBERXEFEHTEHE : VAN -BEHER DI T2 LUT OF AT RTA—ZEEFRZ L, /NTA—HE T
ey OB REAERLET, MAZHMBL CLEXIZZOHFEOFBEE T, BiIHO FEDIHNT/FGA—ED
BEICa—FEEHTILERHET A,

mER
AR H 7
12 I 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 JB P CHESI = 16 G 2 #HE TR LIZE
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£ XILINX: EBA4E . FHAY ILAVE

THAVDANFE

AARR S T—ay Gl
£ HesE

CORE Generator™ BL O 4 —FK ARA]

~7udHR—h ]

ERAGE M
B 247 E TI4IE 5589
INIT 16 % 8 &' ME T _RCEn NI T T =T L OYIHEERE

VHDL it (2 RAVT—23Y)
WD 2 SDOWEXNFEELLWGEEIFaE—L, = T4 7 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT3: 3-input Look-Up Table with general output
-— Xilinx HDL Libraries Guide, version 11.2

LUT3_inst : LUT3
generic map (
INIT => X"00"™)
port map (
0 =>0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12 -- LUT input
);

-- End of LUT3_inst instantiation

Verilog ieit (A REAV S T—3Y)

// LUT3: 3-input Look-Up Table with general output
// For use with all FPGAs.
// Xilinx HDL Libraries Guide, version 11.2

LUT3 #(
_INIT(8”h00) // Specify LUT Contents
) LUT3 inst (
.00, // LUT general output
-10(10), 7/ LUT input
_11(11), // LUT input
.12(12) /7 LUT input
):

// End of LUT3_inst instantiation

5 MR ¥R
Spartan-3 ¥ = %L —<9 FPGA .—H%— HAK
Spartan—3A FPGA 773V 5 —&< —}

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
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E4E . THAY ILAVE & XILINX:

LUT3.D

J1)2F 47 : 3-Bit Look-Up Table with Dual Output

p | WD | g
n

10 o

M=

ZOFYAL T AVNME 3 EYRDONLY Ty F—T7 L (LUT) T, FIUHERELZ S O BLLO £\ 2 DO H
BB ET,

1 O 1Z— ke A Z—ax 7T, LO HAIEFLC CLB 24 ZANDRIOH 1 -3 EE Ay 7 71k L E
T, LUT 777 ar i BT 570 INIT @2 LT, S ANEICH T EE 16 #ETHRT 54
ERHVET,

FPGA LUT U7 47 Tlid, INIT RIA =X CinBMENR ESINE T, T 74/LME 0 T, ANEIZ» DL TH
0 ICERKENL £9 (VT RELTHERE), 722 LE< DA LUT FVIT 7 oad vy 770 arZfRET D0
W2 LW INIT AR ETAHALERHVET, LUT DEEIEETHHIEICIT. RO 2 >BHVET,

MBERAHERTHHE : LUT © INIT &2k E 5 &M ik, ~AFTVOMBRICTXTOANEYAN TH
Hoay 7 EEfEEL. 2SO0 AES . FIEIMEZER L £,

mBRXAPFERTIHE VAN EBRMEROMEIZHIET D LUT OF AT RTA—LEERL, RTA—HETT
Wy OB RAERLET, MAZEML CLERITZOFEOFTAHE T, B HFED I NNTA—ZD
HBEICa—RFE2HERTILERHET A,

MR

AR HAH

12 I 10 o} LO

0 0 0 INIT[0] INIT[0]
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 @ PECHES 7z 16 HEHiE A 2 TR LM

Spartan—3A £ & U Spartan—3A DSP 5S4 75" H (K (HDL )
UG613 (v11.3) 2009 &£ 9 A 16 H http://japan.xilinx.com 105



£ XILINX: EBA4E . FHAY ILAVE

THAVDANFE

AARR S T—ay Gl
£ HesE

CORE Generator™ BL O 4 —FK ARA]

~7udHR—h ]

ARG EM
=3 5147 & TI4Ib Bl
INIT 16 % 8 B M T _RCEr N DT 7 T —T VDY EATEE

VHDL F2ik (A RAV I T —23Y)

WD 2 OOELXPAFELRWG BT =L, 2T 4T EE ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT3_D: 3-input Look-Up Table with general and local outputs
-— Xilinx HDL Libraries Guide, version 11.2

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 &8t (A2 RA IT—23Y)

// LUT3_D: 3-input Look-Up Table with general and local outputs
// For use with all FPGAs.
// Xilinx HDL Libraries Guide, version 11.2

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), // LUT input
_12(12) // LUT input
):

// End of LUT3_D_inst instantiation

EX LR
Spartan-3 ¥ = %L —<9 FPCGA .—H%— H AR
Spartan—3A FPGA 773U 7 —# 3 —h
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E4E . THAY ILAVE & XILINX:

LUT3_L

J1JSF 47 : 3-Bit Look-Up Table with Local Output

WrsL | o

= s

il

XE3BA

M=

ZOTFTHAY LAV E, 3ROy T T T —T L (LUT) T, [RIL CLB AZAANIZH LB O H B L O
Wy T 7 <DL T 20— ) (LO) BBV ET, ZOTLAMINY T 7 EIFTA =2 DR REE R
eLET,

LUT 777y ar % ET 520, INIT BHEZFEAL T, SEANEICKTHH AEE 16 I TIEE T 04BN
HNET,

FPGA LUT Z'UX7 47 CiX, INIT RIA—Z TN ESNET, 7 74/ ME 0 T, AJHEIZ DL H )
Z 0 ICEKENL £9 (VT RELTHERE), 722 LE<DBAE . LUT FVIT 7 oad vy 777 arZfRET D0
W2 LW INIT OEERETALERHVET, LUT DEEIEETHHIEICIT. RO 2 >BNHVET,

MBEREAERTDH S LUT O INIT EZRET 5K, A FTIORmRBEEICT X TOAZY AL TH
horvy 7 EEEEL. ZRbD M AENS . FIEZERLET,

mBRXEPFERTIHE VAN EHRMEEROMEIZHIET D LUT D& AN RTA—LZEER L, RTA—HETT
Wy 7 OB RA LR LET, MAZEML CLERITZOFEOFTAHE T, IO HFED I NNTA—ZD
FBEICa—FE2HERTILERHET A,

mER

AR HA
12 I 10 LO

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 @M CTHES- 16 #EE% 2 TR LIE
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£ XILINX: EBA4E . FHAY ILAVE

THAVDANFE

AARR S T—ay Gl
£ HesE

CORE Generator™ BL O 4 —FK ARA]

~7udHR—h ]

ERAGE M
B 24T E TI4IE B
INIT 16 % 8 £ ME T _CTEn NI T o7 T—T NDOYHEZIEE

VHDL F2ik (A RAV I T —23Y)

WD 2 OOELXPAFELRWG BT =L, 2T 4T EE ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT3_L: 3-input Look-Up Table with local output
-— Xilinx HDL Libraries Guide, version 11.2

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 ieit (A REAV S T—3Y)

// LUT3_L: 3-input Look-Up Table with local output
// For use with all FPGAs.
// Xilinx HDL Libraries Guide, version 11.2

LUT3_L #(

_INIT(8”h00) // Specify LUT Contents
) LUT3_L_ inst (

-LO(LO), // LUT local output

-10(10), 7/ LUT input

_11(11), // LUT input

.12(12) /7 LUT input
):

// End of LUT3_L_inst instantiation

EF
Spartan-3 ¥ = %L —<9 FPGA .—H%— HAK
Spartan—3A FPGA 773V 5 —&< —}

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
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E4E . THAY ILAVE & XILINX:

LUT4

J1)2F 47 : 4-Bit Look-Up-Table with General Output

13 LUT4

12
"

10

M=
ZOTHA T AN T (O) ZFF2 A Y NO NI T T T—T L (LUT) T,

LUT 777y ar a2 EdH0, INIT B EE2M#E AL T, &£ AEICH T H1EE 16 #EE TR ETHIHLEN
HVET, TOTLANI, Ny T 7ERIFA AN —FZOKEE RILET, INOHOZVLAUNMIEARAT vy T, &
CILBAFAAIZ 2D, 4 CLBIC4 >T2oHVET, LUT IITEE DO NN — a0, BAeAZAI T FFT )L T
VAT OMIDZAI T TRIZIDIEMICTOLERH DG EIEHTEET,

FPGA LUT U7 47 Tlid, INIT RTA—=Z T EN R EINET, T 74/ ME 0 T, AJHMEIZD» DL H )
O CBEENLE T (VT RELTHERE), 7272 LE<DgGA. LUT FUITy7 oy vy 77 7varaffEd oo
W2 LW INIT OfEER R ETALERHVET, LUT OEEIEETHHIEICIT, RO 2 5>NHVET,

MEREPFEMRTDHE  LUT © INIT [EZRET DRI E, AT UORmERICT X TOANZY AL TH
Nouly7EzefiE L, ZNLD A ENS . WIHIEZERL £3,

REBRX2FEHTIHE : VAN E-BEHER OIS T 2 LUT OF AN RTA—ZEEFRZ L, /NTA—HETT
ey 7 OFmBREAERLET, MAZHMBL CLEXIZZOFEOFBEE T, BIHO FEDIHNINTRFGA—ED
BEICa—FEEHTILERHET A,

Spartan-3A & Spartan-3A DSP S4J5!) A4 K (HDL A)
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£ XILINX: EBA4E . FHAY ILAVE

am B 5
AN T
13 2 ” ” -
d ’ 0 0 INIT[O]
d ’ 0 ! INIT[1]
d ’ ! 0 INIT[2]
d ’ ! ! INIT[3]
d : 0 0 INIT[4]
d : 0 ! INITI[5]
d : ! 0 INIT[6]
- : ! ! INIT[7]
1 ’ 0 0 INITIS]
1 ’ 0 ! INIT[9]
1 ’ ! 0 INIT[10]
1 ’ ! ! INIT[11]
1 : 0 0 INIT[12]
1 : 0 1 INIT[13]
1 : ! 0 INIT[14]
1 : ! 1 INIT[15]
INIT = INIT @Y THESIZ 16 HEEEL 2 EE TR L-E

THAVDAREE
ST S R AN -
HE st
CORE Generator™ LV % —R K[
~7adYR—k R

ARG EMS
ki 547 & TIAIE =54 B
- 16 B 16 £ Mif FRTEn N T 5T T MDY

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
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E4E . THAY ILAVE & XILINX:

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT4: 4-input Look-Up Table with general output
-— Xilinx HDL Libraries Guide, version 11.2

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
s

-- End of LUT4_inst instantiation

Verilog 8t (A2 RA IT—23Y)

// LUT4: 4-input Look-Up Table with general output
// For use with all FPGAs.
// Xilinx HDL Libraries Guide, version 11.2

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

SR R
Spartan-3 ¥ =Rl —v 3 FPGA &—H— HAK
Spartan-3A FPGA 773V 5 — & —h

Spartan—3A £ & U Spartan—3A DSP 5S4 75" H (K (HDL )
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£ XILINX. EBA4E . FHAY ILAVE

LUT4.D

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

LUT4_D

13

L

Q

12
11 o]

10

M=

ZOFYAL L AVNMTAE YOI T T—T7 L (LUT) T, FIUHERELZHE S O BLNLO £\»v) 2 DO H
BB ET,

1 O 1x— kiAo Z—ax 7T, LO HAIZFILC CLB 24 ZANDRIDOH 1, E-13EE Ay 7 71k L E
T, LUT 777 ar iR ET 570 INIT a2 LT, S ANEICH T EE 16 #ETHRT 254
ERHYET,

FPGA LUT Z'UX7 47 CiX, INIT RIA—Z TN ESNET, 7 74/ ME 0 T, AJHEIZ DL H )
Z 0 ICERKENL £9 (VT RELTHERE), 722 LE< DA LUT FVIT 7 oad vy 777 arZfRET D0
2L INIT DA R ETAHALERHVET, LUT OEEIEETHHIEICIT. RO 2 >BNHVET,

MBERAHERTHHE : LUT O INIT fEE2 R E T 572 5k, ~AFVORBEIZT X TOANEYANTH
Hoay 7R EL . 2SO0 AES ., FIEEZER L £,

mBRXAPHERTIHE VAN EHRMEEROMEIZHIET D LUT D& AT RTA—ZEER L, RTA—HETT
WPy 7 OB RAERLET, MAZHEML CLERITZOFEOFTAHE T, B FED I NNTA—ZD
BEICa—FE2FERTILERHES A,

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
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EA4E . THAY ILAY & XILINXe

AmIE R
A7 7
13 12 I 10 0 LO
0 0 0 0 INIT[0] INIT[0]
0 0 0 1 INIT[1] INIT[1]
0 0 1 0 INIT[2] INIT[2]
0 0 1 1 INIT[3] INIT[3]
0 1 0 0 INIT[4] INIT[4]
0 1 0 1 INIT[5] INIT(5]
0 1 1 0 INIT[6] INIT[6]
0 1 1 1 INIT[7] INIT[7]
1 0 0 0 INIT[8] INIT(8]
1 0 0 1 INIT[9] INIT[9]
1 0 1 0 INIT[10] INIT[10]
1 0 1 1 INIT[11] INIT(11]
1 1 0 0 INIT[12] INIT[12]
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 @i T EShiz 16 HEEs 2 R TR LE

THALDANF &
AVAR S T—a Gl
Hed HELE
CORE Generator™ BL O 4 —FK ANH]
~z7uadHPR—h Rf

FERATRELREE
B 24T & T4k &5 B
INIT 16 #¥% 16 B ME T _C¥n N 0T o7 T —T DY &6 E

Spartan—3A £ & U Spartan—3A DSP 5S4 75" H (K (HDL )
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& XILINXe

VHDL Bk (A2 RAVL T —23Y)

WD 2 SOETHIFIEL VWS ITat— L, TV T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT4_D: 4-input Look-Up Table with general and local outputs

-— Xilinx HDL Libraries Guide, version 11.2

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 itit (A RAV S T—3Y)

// LUT4_D: 4-input Look-Up Table with general and local outputs

// For use with all FPGAs.
// Xilinx HDL Libraries Guide, version 11.2

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), /7 LUT input

_12(12), // LUT input

_13(13)  // LUT input
):

// End of LUT4_D_inst instantiation

EF L
Spartan-3 ¥ = %L — g FPGA . —H%— H AR
Spartan—3A FPGA 773U 7 —# 3 —h

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
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EA4E . FHALY ILAVE & XILINXs

LUT4 L

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

13 | LUT4_ L

8387

M=

ZOTHAY TV ANE A Y DOV T T T —T 0 (LUT) T, AL CLB AZAAWNIZHH RO H 11 B LU
WA T 7 <O 50—V (LO) BHVET, ZOTZLAUNMIANY 77 EFA L N—FD¥RER I
7-LEd,

LUT 77 riarikEd 570, INIT B2 AL T, S AEIC T 5 E%E 16 T E T 50BN
HNET,

FPGA LUT Z'UX7 47 CiX, INIT RIA—Z TN ESNET, 7 74/ ME 0 T, AJHEIZD DL H )
Z 0 IZERKENL £9 (VT RELTHERE), 722 LE< DA LUT FVITT7oay vy 777 arZfRET D0
W2 LW INIT AR ETAHALERHVES, LUT DEEIEETHHIEICIT. RO 2 >BNHVET,

MBERAHERTHHE : LUT O INIT &2 E T 5 M7 5k, ~AFVORBEIZT X TOANEVANLTH
Hoaly 7R EL. 2SO0 AES ., FIEIEZER L £,

mBRXALFERTIHE VAN ERMEEROMEIZHIET D LUT D& AN RTA—LEER L, XTA—HETT
Wy 7 OB RAERLET, MAZHEML CLERITZOFEOFTAHE T, B FED I NNTA—ZD
BEICa—RE2HE AT 0ERNHYEE A,

Spartan-3A & Spartan-3A DSP S4J5!) A4 K (HDL A)
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£ XILINX: EBA4E . FHAY ILAVE

AmIE R
AN 7
13 12 I 10 LO
0 0 0 0 INIT[O]
0 0 0 1 INIT[1]
0 0 1 0 INIT[2]
0 0 1 1 INIT[3]
0 1 0 0 INIT[4]
0 1 0 1 INIT[5]
0 1 1 0 INIT[6]
0 1 1 1 INIT[7]
1 0 0 0 INIT[8]
1 0 0 1 INIT[9]
1 0 1 0 INIT[10]
1 0 1 1 INIT[11]
1 1 0 0 INIT[12]
1 1 0 1 INIT[13]
1 1 1 0 INIT[14]
1 1 1 1 INIT[15]

INIT = INIT BT ESNT- 16 EEEEE 2 R TR LI

FHLLDANF &

PO e g

HE R st

CORE Generator™ LV % —R K[

~7adYR—k R
FERATRELREE

s 547 fis TIAIE S ER

INIT 16 %KL 16 B Ml FRTPR I —
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E4E . THAY ILAVE & XILINX:

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT4_L: 4-input Look-Up Table with local output
-— Xilinx HDL Libraries Guide, version 11.2

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
s

-- End of LUT4_L_inst instantiation

Verilog 8t (A2 RA IT—23Y)

// LUT4_L: 4-input Look-Up Table with local output
// For use with all FPGAs.
// Xilinx HDL Libraries Guide, version 11.2

LUT4_L #(

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

.LO(LO), // LUT local output

-10(10), // LUT input

-11(11), /7 LUT input

_12(12), // LUT input

_13(13) /7 LUT input

s

// End of LUT4_L_inst instantiation

SR R
Spartan-3 ¥ =Rl —v 3 FPGA &—H— HAK
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£ XILINX: EBA4E . FHAY ILAVE

MULT AND
Z1)2F 47 : Fast Multiplier AND
MULT_AND

M=

ZOT WAL TV AVMIATAANIIZEH D AND 2R —FR L hTT, ZOATAATIL 2 DO A 4 AJj LUT L3k
HEn, HORXy)— aPo 7 \[ZBREIL CWET, ZOBMOuY vy 73 oMmo BRiICHLE A cxEd 2., miET
INRIDFF LR OVERIZRHCA A TY, 11 BEOI0 AL, #IET5 LUT @ 11 BEOVI0 ADICERETL2LERS
DEd, LO H ik, ¥t 3 5 MUXCY, MUXCY D, F7=i% MUXCY L @ DI A #2046 NH ET,

i &R
AN Hh
n 10 LO
0 0 0
0 1 0
1 0 0
1 1 1

THAVDANAE

AVAB v T—ay Al
HEFR e
CORE Generator™ B L O\ 4 —FK A
~Z7uDYR—h )

VHDL fBik (12 RE2 T —23Y)

WD 2 OOELHFAELIR WG B ITaE — L, = T4 7 4 5 S ORNII T £ 7,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MULT_AND: 2-input AND gate connected to Carry chain

- For use with Virtex-4, Spartan3/3E/3A/3A DSP

-— Xilinx HDL Libraries Guide, version 11.2

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

s

-- End of MULT_AND_inst instantiation
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E4E . THAY ILAVE & XILINX:

Verilog i2it (A REAV T —3Y)

// MULT_AND: 2-input AND gate connected to Carry chain
// For use with Virtex-4, Spartan-3/3E/3A/3A DSP
// Xilinx HDL Libraries Guide, version 11.2

MULT_AND MULT_AND_inst (
-LO(LO), // MULT_AND output (connect to MUXCY DI)

-10(10), // MULT_AND data[0Q] input
111D // MULT_AND data[l] input

// End of MULT_AND_inst instantiation

=3 =
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£ XILINX: EBA4E . FHAY ILAVE

MULT18X18SIO

J1JST 47 : 18 x 18 Cascadable Signed Multiplier with Optional Input and Output Registers, Clock Enable, and
Synchronous Reset

A(17:0) IMULT18X18SIO | P(35:0)
B(17:0)

CEA |
ces |
CEP |
CLK |
RSTA |
RSTE |
RSTP |
BCIN{17:0) BCOUT(17:0)

M=

ZOT WA T ACNT, 36 BT, 18 X 18 B NA OB DT B &R I TT, AREG, BREG, PREG &
METXTOICHKETDHE, FERMOFERANETEINET, FICBEBEET XTLICHETDHE, B AT vd
T p = AR CRIIO RN FZITINE T, RMRERELEH T 25 G, FEHBOL AT XU I70K YR
WXL TT 2547 High ®27wav 2 A5x—7 /L (CEA, CEB. CEP) &[FI#U+t v (RSTA. RSTB. RSTP) 23 & %
9, BCIN "—h& BCOUT A" —MZ BINPUT @24 H L C MULT18X18SIO & A — Rk 5&, KO KBID R
BTy a2 B TEET,

FHEALDANF &

AVAR S — gy o
HE R Hedw
CORE Generator™ }3 L OV 44 —FK [
~7adHYR—h )

ARG IR 1%

B 247 | 1E FI4I | BHER

AREG R 0,1 1 AR—FCANVURZEERTHNEIDERE
LET, 0 DBEAIFL AR EREINT. 1 08
AL AR ERESNET,

BREG R 0.1 1 BAR—NCANVIREEERTH0E20%HEL
F9, 0 DFBBITLIORERNEAEINT, 1 DS
IV ORE P EHENET,

BINPUT 325251 | DIRECT, CASCADE DIRECT B AR — 13 FPGA IZ#ft ST D (DIRECT) 2>,
RD MULT18X18SI0 @ BCOUT R —RMMIHEfHESI
TWAPERRELET,

PREG B 0.1 1 EHIBMOH NV OAZEERT DNEIDEREL
F9, 0 DFBBITLIAERMEAEINT, 1 DS
ELOREBPEHENET,

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
120 http://japan.xilinx.com UG613 (v11.3) 2009 &£ 9 A 16 H



& XILINXe

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOETHIFIEL VWS ITat— L, TV T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MULT18X18S10: 18 x 18 cascadable, signed synchronous/asynchronous multiplier
- Spartan-3E/3A
—-- Xilinx HDL Libraries Guide, version 11.2

MULT18X18SI0_inst : MULT18X18S10

generic map (
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)

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

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 8k (2 RA T —3Y0)

// MULT18X18S10: 18 x 18 cascadable, signed synchronous/asynchronous multiplier
// Spartan-3E/3A
// Xilinx HDL Libraries Guide, version 11.2

MULT18X18S10 #(

_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)
) MULT18X18SI10_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

s
// End of MULT18X18SI10_inst instantiation
L
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£ XILINX: EBA4E . FHAY ILAVE

MUXCY

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

ME

ATAADEBEAT] (DD 1%, MUXCY @ DI AFIZEHELE9, LC OF+¥Y— AJ] (CD) X, MUXCY @ CI AJji2He
WLFET, BLZEAS Q) 1T vy Ty T—7 0 (LUT) O AT TEREIL MUX 77> 73 gyl Tar 7 4¥a
L—yarLET, ¥xU—MH0 O) IE@E RSN AT OMEBH S, & LC DXV —WM 777 arizAr
TUVARLET, S Low DAL DI A3 &IRSFL, High DAL Cl BB@EIRSNET,

ZOIED, v— AV J1EFD MUXCY.D BL O MUXCY L 2850, BARBZAI T EF )L TLATURNRIOZAIL
JFREIDIEMIIATOLERZDLIGA I TEET,

=D
i 1 3R

AA H
S DI CI 0
0 1 )
0 0 0
1 X 1 1
1 X 0 0
THAVDANFE

PO SOE AN W

£ st
CORE Generator™ XU ¢ —K N
~Z7udDYR—h NG}
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& XILINXe

VHDL Bk (A2 RAVL T —23Y)
WD 2 SO CRFEIEL2 WA IZae — L, = T4 T 4B = QRN HFEF,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXCY: Carry-Chain MUX with general output
-— Xilinx HDL Libraries Guide, version 11.2

MUXCY_inst : MUXCY

port map (

0 =0, -- Carry output signal

Cl => Cl, -- Carry input signal

Dl => DI, -- Data input signal

S =S5 -- MUX select, tie to “1” or LUT4 out
):

-- End of MUXCY_inst instantiation

Verilog 52k (A2 XAV T—3Y)

// MUXCY: Carry-Chain MUX with general output
// For use with All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

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

=3 =
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£ XILINX: EBA4E . FHAY ILAVE

MUXCY_D

ST 4T : 2-to—1 Multiplexer for Carry Logic with Dual Output
Lo O

DI CI

X872

ME

ZOTFTHAy TLAVNMIL L EY RO E RS Y — i 7 7o v ar A TIAL T DI LET, Zoko7k
Ty rvarii, l ooadys i (LO) I 1 DT oA FYALRTEXADT, 1 5D CLBIZEE 4 By ha A7)
AR TEET, LC OEHEAI (D) X MUXCY.D @ DI AAIZHEKEL, LC OF v — AF (CI) (£ MUXCY.D @ CI
ANNZEERLET, BLIZIAT () 1E vy T vy 7—7 0 (LUT) O/ I CTHEEIL, XOR 77> 7varélTtay
T4F¥ab—rarLET, F¥U—MH (0 & LO) ITITBBIRSNIZ AN OMENH 1S, & LC OF¥V—H 177>
gvark A FIUACRLET, SO Low DA DI 2NEIRE A, High AT Cl NEIRESHET,

H71 0 & LO iE, BERERIIZIRIL T, ) Ol — M/ X —ax/h T, IMUXCYJBIWIMUXCY L|H%H
BL L&,

=4O
o I 3R

AR H 5

S DI Cl (0} LO
0 1 1 1
0 0 0 0
1 X 1 1 1
1 X 0 0 0
THALDANE®

AVARBE v —ay )

CORE Generator™ BX Uy 4% —K NG

~7udHR—h R
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& XILINXe

VHDL Bk (A2 RAVL T —23Y)
WD 2 SO CRFEIEL2 WA IZae — L, = T4 T 4B = QRN HFEF,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXCY_D: Carry-Chain MUX with general and local outputs
-- Xilinx HDL Libraries Guide, version 11.2

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 =>S§ -- MUX select, tie to "1’ or LUT4 out

s
-- End of MUXCY_D_inst instantiation

Verilog itk (2 RA T —3Y)

// MUXCY_D: Carry-Chain MUX with general and local outputs
// For use with All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

MUXCY_D MUXCY_D_inst (
_.LO(LO), // Carry local output signal
.0(0), // Carry general 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_D_inst instantiation

EX LR
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£ XILINX: EBA4E . FHAY ILAVE

MUXCY_L

T1JSF 4T : 2-to—1 Multiplexer for Carry Logic with Local Output

LO

DI G

M=

ZDOTHAL TLAUNI, I EvMOEES Y — BT 7o 7 arm A VAV NTAOIERALET, Z0LH7%
Trrrvasii.l ooadyr B (LO)IZ 1 DT oA TUARTELED T, 1 DD CLBIZE&E 4 v EA 7
AR TEET, LC OEREAS (DD X MUXCY_L @ DI AJjic#E#i L. LC %+ U— AJ) (CD) X MUXCY_L @ CI
ANTEEGLEST, BLIZMAS ) X vy o7y 7 5—7 0 (LUT) O TEREIL, XOR 7727 aréLTay
T4F¥ a2l —varLET, FrUV—HD LCO) ITITBRNENTZADOMERHIEN, % LC OXFxV—H 177273
EaRATVACRUET, S AN Low D341 DI 28R E L, High DA 13 Cl @RS £,

TMUXCY ] BELOIMUXCY Db B L TEE N,

HE%
AN WA
S DI Cl LO
0 1 X 1
0 0 X 0
1 X 1 1
1 X 0 0

FHEALDAN
AVAB v T—ay T

A HESE
CORE Generator™ B L O\ 4 —FK A ]
~7udYR—h A
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& XILINXe

VHDL Bk (A2 RAVL T —23Y)

WD 2 SOETHIFIEL VWS ITat— L, TV T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXCY_L: Carry-Chain MUX with local output
-— Xilinx HDL Libraries Guide, version 11.2

MUXCY_L_inst : MUXCY_L

port map (

LO => LO, -- Carry local output signal

Cl => Cl, -- Carry input signal

Dl => DI, -- Data input signal

S =S5 -- MUX select, tie to “1” or LUT4 out
):

-- End of MUXCY_L_inst instantiation

Verilog 52k (A2 XAV T—3Y)

// MUXCY_L: Carry-Chain MUX with local output
// For use with All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

MUXCY_L MUXCY_L_inst (
.LO(LO), // Carry local 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_L_inst instantiation

=3 ==
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£ XILINX: EBA4E . FHAY ILAVE

MUXF3

T1YSF 4T : 2-to—1 Look-Up Table Multiplexer with General Output
MUXF5

ME

CDOTFHAY TV ANI NI T T T—=TNEBEDE T 5 77 7var Oyl T v T—T7 )VERT 4:1
< NF T LIV BT A0 D~V F I Loy T7 o ark CLB AF9A42% 1 DAL TAFIARLET,
0 BEOI ADICIE. 2 oDy Ty F—7Oa—HVH 1) (LO) 286 LET, BELZRAT (9) 11X, EoWN
Ry N CHEREN TEXET, S 2% Low DEAIE 10 2BINEHL, High DA 11 2BIRESNET,

ZDIEN, m— BV 2D MUXES D 8L MUXFES L WY BApAZAI T BT IV TLATINIOZAIL T
FHZ LV EMIZITOVNENS LGSR TEET,

mIER

AR HAh
S I0 I 0}
0 1 1
0 0 0
1 X 1 1
1 X 0 0
THALDANEE

AVAB S T—ay Tl

CORE Generator™ BL U 4% —K Nl
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F4E . THAY ILAVE & XILINX:
VHDL f2it (A RAV L T—23Y)
WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;
use UNISIM.vcomponents.all;
-- MUXF5: Slice MUX to tie two LUT4’s together with general output
- For use with Virtex-4, Spartan3/3E/3A/3A DSP
—-- Xilinx HDL Libraries Guide, version 11.2
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 8t (A RA T IT—23Y)
// MUXF5: Slice MUX to tie two LUT4’s together with general output
// For use with Virtex-4, Spartan-3/3E/3A/3A DSP
// Xilinx HDL Libraries Guide, version 11.2
MUXF5 MUXF5_inst (
.0(0), // Output of MUX to general routing
_10(10), /7 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
= =
2 MR R
Spartan-3 ¥ = %L —<g. FPGA —H%— HAK
Spartan—-3A FPGA 773V 5 —&> —Fh
Spartan—-3A 5 kU Spartan-3A DSP 54 J5") #H 4K (HDL A)
UG613 (v11.3) 2009 &£ 9 A 16 H http://japan.xilinx.com 129


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

£ XILINX: EBA4E . FHAY ILAVE

MUXF3_D

ST 4T : 2-to—1 Look-Up Table Multiplexer with Dual Output
MUXF5_D
0 o

o]
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X10678

M=E
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& XILINXe

VHDL f2it (A RAV L T—23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF5_D: Slice MUX to tie two LUT4”s together with general and local outputs
- For use with Virtex-4, Spartan3/3E/3A/3A DSP

-- Xilinx HDL Libraries Guide, version 11.2

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 =S -- Input select to MUX

):

-- End of MUXF5_D_inst instantiation

Verilog &8t (A2 RA IT—23Y)

// MUXF5_D: Slice MUX to tie two LUT4’s together with general and local outputs
// For use with Virtex-4, Spartan-3/3E/3A/3A DSP
// Xilinx HDL Libraries Guide, version 11.2

MUXF5_D MUXF5_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
_10(10), /7 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
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£ XILINX: EBA4E . FHAY ILAVE

MUXFo_L

J1JSF 4T : 2-to—1 Look-Up Table Multiplexer with Local Output

MUXF5_L
10 Lo

11

X1068C
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< NVF IV IV EER T DD~ VF T LIV Ty ria%, CLB AT 2% 1 DL TA 7Y A RLE T,
[0 BERIL AAICIT, 2 20Oy T v F—70ua—hV 5 (LO) 2k LET, BELIZRAS ) 1X. EON
Ay P CTHEREI T £, S 2% Low DA 10 ANBIRE AL, High DA IE 11 N@EIREN £,
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F4E . THAY ILAVE & XILINX:
VHDL f2it (A RAV L T—23Y)
WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;
use UNISIM.vcomponents.all;
-- MUXF5_L: Slice MUX to tie two LUT4’s together with local output
- For use with Virtex-4, Spartan3/3E/3A/3A DSP
-- Xilinx HDL Libraries Guide, version 11.2
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 =S -- Input select to MUX
):
-- End of MUXF5_L_inst instantiation
Verilog 8t (A RAV IT—23Y)
// MUXF5_L: Slice MUX to tie two LUT4’s together with local output
// For use with Virtex-4, Spartan-3/3E/3A/3A DSP
// Xilinx HDL Libraries Guide, version 11.2
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), // Input (tie directoy to the output of LUT4)
.S(S) // Input select to MUX
// End of MUXF5_L_inst instantiation
= ==
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Spartan—-3A FPGA 773V 5 —&3 —Fh
Spartan—-3A 5 kU Spartan-3A DSP 54 J5") #H 4K (HDL A)
UG613 (v11.3) 2009 &£ 9 A 16 H http://japan.xilinx.com 133


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

£ XILINX: EBA4E . FHAY ILAVE

MUXF6

)25 47 : 2-to—1 Look-Up Table Multiplexer with General Output
MUXF6

X1068%
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& XILINXe

VHDL i (A RAVL T —23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF6: CLB MUX to tie two MUXF5°s together with general output

- For use with Virtex-4, Spartan3/3E/3A/3A DSP

-- Xilinx HDL Libraries Guide, version 11.2

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 8t (A RA T IT—23Y)
// MUXF6: CLB MUX to tie two MUXF5”s together with general output
// For use with Virtex-4, Spartan-3/3E/3A/3A DSP
// Xilinx HDL Libraries Guide, version 11.2
MUXF6 MUXF6_inst (
.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_inst instantiation
& M 1F R
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£ XILINX: EBA4E . FHAY ILAVE

MUXF6_D

ST 4T : 2-to—1 Look-Up Table Multiplexer with Dual Output
MUXF6_D
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H7) 0 & LO T, BeeEmIiCRU Y, ) O lx—Mmie A2 —axshTd, LO H11%. R CLB A7 A AHN
WZHARD NN L E3,

am B AR

AN H A

S I0 I (6} LO
0 1 X 1 1
0 0 0 0
1 X 1 1 1
1 X 0 0 0
THAODANEE

L RB T Ay -

HE e

CORE Generator™ BX U 4% —K NG

~7adH%R—h NGl

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
136 http://japan.xilinx.com UG613 (v11.3) 2009 &£ 9 A 16 H



& XILINXe

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXF6_D: CLB MUX to tie two MUXF5’s together with general and local outputs
- For use with Virtex-4, Spartan3/3E/3A/3A DSP
-- Xilinx HDL Libraries Guide, version 11.2

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 =S -- Input select to MUX

)

-- End of MUXF6_D_inst instantiation

Verilog &8t (A2 RA IT—23Y)

// MUXF6_D: CLB MUX to tie two MUXF5’s together with general and local outputs
// For use with Virtex-4, Spartan-3/3E/3A/3A DSP
// Xilinx HDL Libraries Guide, version 11.2

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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£ XILINX: EBA4E . FHAY ILAVE

MUXF6_L
T1)2F 47T : 2-to—1 Look-Up Table Multiplexer with Local Output
MUXF6_L

M=E

ZDOTFHAY TLAUNI ®ISTDH 40Dy IT T T—T )L 2 5D MUXFS ZflAGbE T, 6 777 ay
DN IT 7 T—TNEIL 81 v VT T VIV EAER T DI D~ NVNT TV I% T rvarwATIARLUE
T, 10 BEOVIL AAIZIE. WU CLB NIZH 5D 2 5D MUXFES or—Hu ) (LO) a4kt LES, BELZRAT (S)
1. ORI N THEREITEXET, S 2 Low DA IE [0 2NBIREN, High DIBA1T 11 B@EIRENET,

LO A, R CLB AZAANIZH DD AN LDk L £,

i I 3R
AR H A
s 10 I Lo
0 1 X 1
0 0 0
1 X 1 1
1 X 0 0

_"‘5"(/0))\737'5&

AVAZ =gy af

HeTR 0
CORE Generator™ LU\ 4% —K Nl
< 7aDYR—k ]

VHDL fih (1Y REV LT —23Y)
WD 2 DORESLPFELRWGRITaE — L, = T4 T4 H 5 ORI AHT ET,
Library UNISIM;
use UNISIM.vcomponents.all;
-- MUXF6_L: CLB MUX to tie two MUXF5’s together with local output
- For use with Virtex-4, Spartan3/3E/3A/3A DSP

-— Xilinx HDL Libraries Guide, version 11.2

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
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E4E . THAY ILAVE & XILINX:

Verilog i2it (A REAV T —3Y)

// MUXF6_L: CLB MUX to tie two MUXF5’s together with local output
// For use with Virtex-4, Spartan-3/3E/3A/3A DSP
// Xilinx HDL Libraries Guide, version 11.2

MUXF6_L MUXF6_L_inst (
.LO(LO), // Output of MUX to local 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_L_inst instantiation
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£ XILINX: EBA4E . FHAY ILAVE

MUXF7

T1)2F 47 : 2-to—-1 Look-Up Table Multiplexer with General Output
MUXF7

ME
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& XILINXe

VHDL f2it (A RAV L T—23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7: CLB MUX to tie two MUXF6”s together with general output

- For use with all FPGAs

-- Xilinx HDL Libraries Guide, version 11.2

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 itk (2 RA T —3Y)

// MUXF7: CLB MUX to tie two LUT6”s or MUXF6’s together with general output
// For use with all FPGAs
// Xilinx HDL Libraries Guide, version 11.2

MUXF7 MUXF7_inst (
.0(0), // Output of MUX to general routing
-10(10), /7 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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£ XILINX: EBA4E . FHAY ILAVE

MUXF7_D

ST 4T : 2-to—1 Look-Up Table Multiplexer with Dual Output
MUXF7_D
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F4E . THAY ILAVE & XILINX:
VHDL f2it (A RAV L T—23Y)
WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;
use UNISIM.vcomponents.all;
-- MUXF7_D: CLB MUX to tie two MUXF6’s together with general and local outputs
- For use with all FPGAs
-- Xilinx HDL Libraries Guide, version 11.2
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 =S -- Input select to MUX
):
-- End of MUXF7_D_inst instantiation
Verilog FBi ({2 XAV T—23Y)
// MUXF7_D: CLB MUX to tie two LUT6”’s or MUXF6’s together with general and local outputs
// For use with all FPGAs
// Xilinx HDL Libraries Guide, version 11.2
MUXF7_D MUXF7_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
-10(10), /7 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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£ XILINX: EBA4E . FHAY ILAVE

MUXF7_L

ST 4T : 2-to—1 look-up table Multiplexer with Local Output
MUXF7_L
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& XILINXe

VHDL f2it (A RAV L T—23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7_L: CLB MUX to tie two MUXF6’s together with local output

- For use with all FPGAs

-- Xilinx HDL Libraries Guide, version 11.2

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 =S -- Input select to MUX

):

-- End of MUXF7_L_inst instantiation

Verilog itk ([ RA T —3Y)

// MUXF7_L: CLB MUX to tie two LUT6”s or MUXF6’s together with local output
// For use with all FPGAs
// Xilinx HDL Libraries Guide, version 11.2

MUXF7_L MUXF7_L_inst (
.LO(LO), // Output of MUX to local routing
-10(10), /7 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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£ XILINX: EBA4E . FHAY ILAVE

MUXF8

)25 47 : 2-to—1 Look-Up Table Multiplexer with General Output
MUXF8
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E4E . THAY ILAVE & XILINX:

VHDL f2it (A RAV L T—23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8: CLB MUX to tie two MUXF7°s together with general output

- For use with all FPGAs

-- Xilinx HDL Libraries Guide, version 11.2

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 8t (A RA T IT—23Y)
// MUXF8: CLB MUX to tie two MUXF7”s together with general output
// For use with all FPGAs
// Xilinx HDL Libraries Guide, version 11.2
MUXF8 MUXF8_inst (
.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_inst instantiation
& M 1F R

Spartan-3 ¥ = %l —3a FPGA & —H%— HAK
Spartan—-3A FPGA 773V 5 —&3 —Fh

Spartan—3A £ & U Spartan—3A DSP 5S4 75" H (K (HDL )
UG613 (v11.3) 2009 &£ 9 A 16 H http://japan.xilinx.com 147


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

£ XILINX: EBA4E . FHAY ILAVE

MUXF8_D

ST 4T : 2-to—1 Look-Up Table Multiplexer with Dual Output
MUXF8_D

ME

TOTFHAY L AUNE, RUET ALY I T T F—T ) 4 Dk MUXFS % 2 DA EDE T, 8 777 ardily
IT 7 T—TNVERE 32:1 v VF VLIV EERNR TR0 D~VF T LI 77 s a%, CLB 2 il (AT A A8
) \ZA T UARNUET, 10 BEO AN MUXET ©a—A 0 ) (LO) 28k LEd. BELZRATI (S) 1.
EONE Ry M THLEREI TEE 3, S 2 Low DFAIL 10 23EIN S, High OFA 1T 11 2AEINSHET,

H7) 0 & LO T, BeeEmicRU Y, ) O lx—Mmi A Z—ax/hTd, LO H11%. FIL CLB A7 A AN
WZHARD NN DRI AL E3,

mIER

AR HAh

S I0 I 0 LO
0 10 X 10 10
1 X 5l 1§l 5l

0 0 0 0

X 1 1 1 1
R—h 0D 3B

rR—r4 A [ g HEE

O 7 1 AR ~D MUX O

LO H A 1 o— B LR A~D MUX O H

10 AH 1 A1 (MUXF7 LO H ik

11 A 1 A1 (MUXFT LO H iz #s8s)

S AJ 1 MUX ~D AJjELV 7K
THALDANFE

AVAR Y T—gy wJ

Hedf HE2E

CORE Generator™ 8L N7 4 —F A Af

~7adPR—hk Nl
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E4E . THAY ILAVE & XILINX:

VHDL f2it (A RAV L T—23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
- For use with all FPGAs

-- Xilinx HDL Libraries Guide, version 11.2

MUXFS_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 =S -- Input select to MUX

):

-- End of MUXF8_D_inst instantiation

Verilog &8t (A2 RA IT—23Y)

// MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
// For use with all FPGAs
// Xilinx HDL Libraries Guide, version 11.2

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

= =

MR IR
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£ XILINX: EBA4E . FHAY ILAVE

MUXF8_L

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

MUXF8_L
10 Lo

3]

X10685

M=

ZOTHAY ZUANE, SR T HN I T v T—T 0 4 D& MUXF8 % 2 D#LAGHLE T, 8 77 /vardily
IT T T—TNEE 3211 v AT T VIV EERT D20~ VT TV I 7y riark, CLB 2 il (R A4 A8
) IZA FIVARLET, 10 BII ASITIZ MUXET oa—h i (LO) 28 L4, BL2ZRMA (S) 1E.
EONE Ry M CTHEREN TEE T, S 2% Low DAL 10 238N SFL, High OEATT 11 2SR INSET,

LO /1%, R CLB ZAFA ARNIZHDRID A S E D AL £,

i &R
AN N
S 10 n LO
0 10 X 10
1 X 11 11
X 0 0
X 1 1 1

H— D B

R—r% H 8 HHe

LO A 1 2— VIR ~D MUX D H
10 AT 1 A1 (MUXF7 LO )i ##6%)
1 AF 1 AJ3 (MUXF7 LO H I #2#5)
S AT 1 MUX ~D AL 27k
THAODANEE

AVAF = |

e i

CORE Generator™ LW 4P —FR 2l

~7aOHPR—k ]
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E4E . THAY ILAVE & XILINX:

VHDL f2it (A RAV L T—23Y)

WD 2 SO TP FELRVB S ITar —L, =0T 4T 45 S ORI AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8_L: CLB MUX to tie two MUXF7’s together with local output

- For use with all FPGAs

-- Xilinx HDL Libraries Guide, version 11.2

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 =S -- Input select to MUX
):

-- End of MUXF8_L_inst instantiation

Verilog 8t (A RAV IT—23Y)
// MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
// For use with all FPGAs
// Xilinx HDL Libraries Guide, version 11.2
MUXF8_L MUXF8_L_inst (
.LO(LO), // Output of MUX to local 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_L_inst instantiation
& M 1F R
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£ XILINX: EBA4E . FHAY ILAVE

OBUF

72T 47 : Output Buffer
OBUF

o

%9445

ME

ZOT WAL TV ACNMIEMARH )Ny 77T MMERE, FIAAT —R TR\ FPGA 7 /3 A B UAZBREN T 572
WIHERALET, T A DT _TDH SJ7AR—KZ OBUF, OBUFT, OBUFDS, OBUFTDS DWW Z #9524
EWRHVFET,

ZOZL A NMIWNEEIEEZSNE D BEL . T 7 b1 5E B OB ER A MG L ET, /0 7 ryZ (10B) N
WZHVET, H) (0) 1%, OPAD F721d IOPAD [ZHeSNET, ZO=L A NCiE, LVTTL Mg 23M# H <41, DRIVE
HI%9 & SLOW F721% FAST 502 L CERENE i AL — L — R RIRCXx$9, F74/LNClE, DRIVE=12mA,
A — L —MZE SLOW IZRTESNTWET,

R—bDEREA

R—r% 1 iz Hae

o i) 1 B A )R — M B BERES LD OBUF 0 )

! AT] 1 OBUF O AJ), HR— I EEREIT By 7 T8
THALD AN A

AARR =gy )

Hewm HEdE

CORE Generator™ 3 L7 4H—K PN

~7udHR—h ]

EARTRET R 1%

B 24T & FI4IE 55 B8R
DRIVE LSy 2,4.6.8,12,16, |12 HA OB EREZECLUET, AR Cx
24 BARVMEZ AL TUIEEN,
IOSTANDARD A | F—xo—r4% B | DEFAULT /O Mt a1 A MZEIN YT
SLEW =% | SLOW, FAST SLOW HARIGANRD AL — L— 48 E, OB
DEERFREITEZ., T —F2— B BLT
<TEEW,

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
152 http://japan.xilinx.com UG613 (v11.3) 2009 &£ 9 A 16 H



& XILINXe

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUF: Single-ended Output Buffer
- All devices
-- Xilinx HDL Libraries Guide, version 11.2

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 8t (A2 RA IT—23Y)

// OBUF: Single-ended Output Buffer
// All devices
// Xilinx HDL Libraries Guide, version 11.2

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 (
.0(0), // Buffer output (connect directly to top-level port)
D // Buffer input

);

// End of OBUF_inst instantiation

= ==

¥ 1F
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£ XILINX: EBA4E . FHAY ILAVE

OBUFDS

Z1JSF 47 : Differential Signaling Output Buffer

| )

e
OBUFDS

X955

ME

ZOTFHA mL AN IREBEDOZEFE S (1.8V CMOS) W R —hTHH —DH h Ay 77 T4, WNEEIEZS
BNOLBEEL . Fy 7o T AE OB EREZ MG LET, B 2 2ORRLHR—K (0 BELD OB) 2
HY, INEOR—bEeZENETNIwAZ | AL —T | EREONET, v AXEAL—713 MYNET & MYNETB @D X512,
[FICEMEUE 5 DX DIRAEZ R L ET,

IR

AHB HAh

I o] OB

0 0 1

1 1 0
R—k D5

R—r% A @ B HEEE

0 H 7 1 Diff p /7 (U LALAR— M B8 k7)
OB H 1 Diff n H /7 (Bx AL — M E B 86¢)
I AT 1 Ny 77D AT
FHALD AN

AUAR =g e

Hem NG

CORE Generator™ BJX U 4% —K NG

~7udHR—h A
ERAGE M

B /AT E TI4ILE 5587

IOSTANDARD XFH | T2 —raBR DEFAULT 1[/O Ak E L AL MTE Y T
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& XILINXe

VHDL Bk (A2 RAVL T —23Y)

WD 2 SOETHIFIEL VWS ITat— L, TV T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFDS: Differential Output Buffer
- Spartan-3/3E/3A
-- Xilinx HDL Libraries Guide, version 11.2

OBUFDS_inst : OBUFDS
generic map (
10STANDARD => "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)
[ | -- Buffer input

):

-- End of OBUFDS_inst instantiation

Verilog it (A RAV L T—23Y)

// OBUFDS: Differential Output Buffer

// Virtex-4/5, Spartan-3/3E/3A

// Xilinx HDL Libraries Guide, version 11.2

OBUFDS #(

- 10STANDARD(*'DEFAULT") // Specify the output 1/0 standard

) OBUFDS_inst (

.0(0), // Diff_p output (connect directly to top-level port)
.0B(0B), // Diff_n output (connect directly to top-level port)

1D // Buffer input

// End of OBUFDS_inst instantiation

E3 AR
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£ XILINX: EBA4E . FHAY ILAVE

OBUFT

J1JSF 4T : 3-State Output Buffer with Active Low Output Enable
OBUFT
T

&

X9449

M=

ZOTHAy =LA AT O, 11 (0), 77747 Low A F—T 1 (T) & OH—DI A AT — M)
NyTZ77TY, TOTLAMTIE, LVTTL #1223 H & 41, DRIVE fil#& SLOW F721% FAST Hil#9%f# f L CHXED
BRE AN — L —FBRINTXET, 5 74/LRTlL. DRIVE=12mA, AL — L —R I SLOW IR TESNTWET,

T 28 Low O%E . Ny 7 7IC ANENTEN RIS T HHIESNET, T 2 High OFE&IE. BB AA 08—
B A (T ENX Z AT —1) 1Z720E T, OBUFT i, W5 /O Z1ER T H72E, MM AT —MERRICT 7 1=
VR 1A AT AL ERSLEAEIEALET,

i &R

AN Hh
T I 0

1 X

0 I f

R—bDEREA

R—r% A [ ] HRE
© H7 1 P77 ) (e A — NS I B
I AT 1 Ny T 7DNT)
T AT L FIAART—h A =T IV AT
FHALLD AN
AVARB =gy wJ
o HE4%
CORE Generator™ 3L O\ 4 —FK A ]
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& XILINXe

AR R 1%

Bt 547 f FIAILb 55

DRIVE ELEs 2,4,6,8,12,16,24 | 12 Hi ) BB A L S, R C
LR EE R AT L TS,

IOSTANDARD gl | Fopv—1EBE | DEFAULT /O Bk =L AL MBI % C

SLEW TS SLOW, FAST SLOW HARFGARDAN— L— AR E, DR
VEDIE AR E TR, 7 —ry— B
L TL7Z&E,

VHDL g2k (A2 RAVS T —23Y)

KD 2 DOWINFELZWGE BTt —L, =0T 47 4535 ORIV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFT: Single-ended 3-state Output Buffer
- All devices
-— Xilinx HDL Libraries Guide, version 11.2

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 itk (/2 RA L T—3Y)

// OBUFT: Single-ended 3-state Output Buffer
// All devices
// Xilinx HDL Libraries Guide, version 11.2

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

&% 15
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£ XILINX: EBA4E . FHAY ILAVE

OBUFTDS

J1)SF 47 : 3-State Output Buffer with Differential Signaling, Active—Low Output Enable

T

| (o]
T
OBUFTDS

XO2600

M=

ZOFFAL T A NI ARBEEBIE S AT Y77 T, OBUFTDS Tl 7H AL L-boAw
B —T oA RMERIL. —FNRE | T 89— N AL —T |25 2 DD RABFR—K (0O, OB) TRINFT, ¥R
HEAL —T X MYNET P & MYNET N O X912, RICiHEE 5O OREEZ RLET,

WEX

AN HA

I T (0] OB

X 1 Z Z

0 0 0 1

1 0 1 0
R—h 0 35

R—r% A ] B RE

¢ H 77 1 Diff p 177 (B EALAR — M E BT
OB 7 1 Diff n H 77 (B BN — M B #4550
I ATJ 1 Ny 77 DNT]

T ATJ 1 NFPART—h AFX—T IV AT)
THAUDANEE

A VARR L T—gy e

Hed A

CORE Generator™ BX U 4% —K NGl

~7udHR—h A

ARG E™

B Ew & T4k 5 BA

IOSTANDARD T | T—F—bhEsE | DEFAULT [/O Bt a1 A NMIED T
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E4E . THAY ILAVE & XILINX:

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- OBUFTDS: Differential 3-state Output Buffer
- Spartan-3/3E/3A
-- Xilinx HDL Libraries Guide, version 11.2

OBUFTDS_inst : OBUFTDS
generic map (
10STANDARD => "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

s

-- End of OBUFTDS_inst instantiation

Verilog 8t (A2 RAV IT—23Y)

// OBUFTDS: Differential 3-state Output Buffer
// Virtex-4/5, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 11.2

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)
RIOF // Buffer input

T(D // 3-state enable input

);

// End of OBUFTDS_inst instantiation

= ==
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£ XILINX: EBA4E . FHAY ILAVE

ODDR2

71)2F 47 : Dual Data Rate Output D Flip—Flop with Optional Data Alignment, Clock Enable and Programmable
Synchronous or Asynchronous Set/Reset

ODDR2

WI0236

ZOFYA L AUMI MW AIF TV F—% L—k (DDR) LY AZ T, FPGA WO HENAZ 7V 5 —% L—h
EEEAERTHEDIEHALET, ODDR21Z. CO L Cl D 2 SO ruy iR CTar R R— ko MIEFSNLLD
T, COBIVCL O GOSN ENVTy P TT —2RHNSIET, ODDR2 (X, LY AXOEMEEAE LT 572012
EHT&57 /747 High D/ay s Ax—7 )L (CE) R—h, ®InT 2570y 7 2R E 3 FERBNC /22895 E T
x5y UEyh R—reHz TWET, ODDR2 (21, 1 /7y CTHRVIAENEZT —%% 2 7yuy s CH 247
Tar OFHEEEDRHVET,

mIER

AR A

S R CE DO D1 co ct 0

1 X X X X X

0 1 X X X not INIT
’ 0 0 X X EisL
0 0 1 DO 0 X DO

0 0 1 X D1 X 0 D1

T /Uty ML SRTYPE E CRIMNIER E A hE

THAUDANAE

AVAB v E—ay HEAR

HE 7 ]

CORE Generator™ 3L U\w 4 —K AT

~ /DY R—K T
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E4E . THAY ILAVE & XILINX:

AR R 1%

B 847 | 1E TIHIE FiEA

DDR_ALIGNMENT %] | NONE, C0, C1 NONE DDR LI REZD AN ¥ T F v E~AET %
HELET, NONE IZERET DL, COrvmyy
M Low 25 High ([ZH)V B L& X DO AT
12, Cl Z7aw 778 Low 736 High I28I0 &%
LEIDLIC T—%EANLET, CO T,
DO & D1 @i F~DATJH CO 7y D H F
Nz ICFEBILET, C1 T, DO & DI
Wi ~DANSH Cl rayrdDIh BTy
JIZFE#LET,

INIT i 0.1 0 QO HI A DWIMEA 0 £/ 1 ITBIE

SRTYPE ScF) | SYNCL ASYNC SYNC tyh/Vty e SYNC £721% ASYNC IZ3RAE

VHDL i2ilk (A2 RAVT— 7))
WD 2 ODOWEXNHFEELLWGEEIFa—L, = T4 7 4B S ORNZIE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ODDR2: Output Double Data Rate Output Register with Set, Reset
- and Clock Enable.

- Spartan-3E/3A/6

-— Xilinx HDL Libraries Guide, version 11.2

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 &8t (A2 RA IT—23Y)

// ODDR2: Output Double Data Rate Output Register with Set, Reset
// and Clock Enable.

// Spartan-3E/3A/6

// Xilinx HDL Libraries Guide, version 11.2

ODDR2 #(
-DDR_ALIGNMENT(*'"NONE'), // Sets output alignment to "NONE", "CO" or '"C1"
-INIT(17b0), // 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(D0), // 1-bit data input (associated with CO)
.D1(D1), // 1l-bit data input (associated with C1l)
-R(R), // 1-bit reset input
.S(S) // 1-bit set input
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UG613 (v11.3) 2009 &£ 9 A 16 H http://japan.xilinx.com 161



& XILINXs EA4E . THAY TLAVE

// End of ODDR2_inst instantiation
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E4E . THAY ILAVE & XILINX:

PULLDOWN
J1JS=F 47 : Resistor to GND for Input Pads, Open—Drain, and 3—-State Outputs
PULLDOWN

X10650

BZ=
ZOWPLT L ANI, AT ) B ROARYRICERL, 7a—h T 5 EEOH L/ —RDuyy s L~L%k Low
[ = N

R—rDERBA

R—k% A [ B HEHE

0 7 1 FAHE TS (e B — M

3

THAVDANAE

AVAB v T—ay T

A HESE
CORE Generator™ B L O\ 4 —FK A ]
~7adHR—h AA]

VHDL FEif (A RAVI T —23Y)

WD 2 SOORESLPFEELRWE AT =L, =0 T4 T4 E S ORIV £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- PULLDOWN: 1/0 Buffer Weak Pull-down

- All FPGA

-— Xilinx HDL Libraries Guide, version 11.2

PULLDOWN_inst : PULLDOWN

port map (
0=>0 -- Pulldown output (connect directly to top-level port)
):

-- End of PULLDOWN_inst instantiation

Verilog 2k ({1 RAV L T—23Y)
// PULLDOWN: 1/0 Buffer Weak Pull-down
// All FPGA
// Xilinx HDL Libraries Guide, version 11.2
PULLDOWN PULLDOWN_inst (
.0(0) // Pulldown output (connect directly to top-level port)
)

// End of PULLDOWN_inst instantiation
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= =

EEHAE IR
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E4E . THAY ILAVE & XILINX:

PULLUP

)25 417 : Resistor to VCC for Input PADs, Open-Drain, and 3-State Outputs
PULLUP

X1069%

M=

ZOTHAY TV AVME L DD AT STAAT = I TR F AR — RSN E E 71355 — A THRE X U
TRNEX|T, fE, weak High TEREITEXE T, ZOTLAUNI, TRTORITANBEHEINLTWRNWEXIZA—T R
LAy ZLAVRBIR=Zaoayyr L% 1 (High) I2LU%4,

R—b DA
H— G g 8
0 ) 1 77 7 W) Gk AR — N B )

THALDANAE

ARG =gy aJ
i i

CORE Generator™ 3L O\ 4 —FK A ]

~ /DY AR—k Pt

VHDL ik (A RAVLIT—3Y)

WD 2 DO LBFELRWIGEITaE =L, =0 T4 T H 5 ORIV AHT ET,
Library UNISIM;

use UNISIM.vcomponents.all;

-- PULLUP: 1/0 Buffer Weak Pull-up

-— All FPGA, CoolRunner-11

-— Xilinx HDL Libraries Guide, version 11.2

PULLUP_inst : PULLUP

port map (
0=>0 -- Pullup output (connect directly to top-level port)
)s

-- End of PULLUP_inst instantiation

Verilog 8t (A2 RA IT—23Y)
// PULLUP: 1/0 Buffer Weak Pull-up
// All FPGA, CoolRunner-11
// Xilinx HDL Libraries Guide, version 11.2
PULLUP PULLUP_inst (
.0(0) // Pullup output (connect directly to top-level port)
)

// End of PULLUP_inst instantiation
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EA4E . FHALY ILAVE & XILINXs

RAM16X1D

J1)25 47 : 16-Deep by 1-Wide Static Dual Port Synchronous RAM

RAM16X1D
WE SPO

D |
WCLK DPO
b
.fL
A2 |
A3 |
DPRAO |
DPRA1 |
DPRA2 |

DPRA3 |

AR50

M=

ZOTLAVMI L6 TU—R X 1 EYRDF 27 )L BR—k SRAM T, F#IEZALMEELHZ TWET, T AL ZIZIT
FAHLTRL A (DPRA3 ~ DPRAOD) L EXIALTRL A (A3 ~ A0) D 2 FEEHDOTRL A R—R3HVET, 2 2 &
HOTRLZ R—NMIFERBITT, FHAHLTRLRICE>TH ALY DPO) ICH HENAENFEESIL, EXIAL
TRV AL LS TESABEITINENEESNET, T4 A F—T /L (WE) 28 Low DIFE, T4k 7av 7 (WCLK)
OB TR I, RAM TSN TWAIIZE L LR A,

WE 23 High @54, WCLK 73 Low 2> High IZ8IW b2 LEIZ, T —X AT (D) DIED 4 EvhOEZIALTRL A
TEIRENTZU—RIZe—REhET, EXIALEZELATHITIE, WCLK 23 Low 25 High IZUID DD EIIZ, EXIA
BT RLVALT —Z N OEZ B ESEDLMLENHVET, WCLK 127 74 /VhTIlE T 7747 High TT A, A2 /3—
AR CT 7747 Low IZT52L8 TEET, WCLK DA SRy MIREBESNIZA L 3—Z% RAM 7oy 7N
MARENET,

SPO H{771Zi%, A3 ~ A0 THREXINTATY EADENRH IS ET, DPO H J112id, DPRA3 ~ DPRAO THE
XNTFAEY BAOMEBIEDENET,

AE FBZALLHIL, HAHLT LA R—=FOT LRI EINEE A,

INIT J@EafE 4 5L, RAM ZEZEHI L TEF1, fEIZ. INITEABAC X912, 16 EEHTHREL TSV, INIT
BIEAIRELRWESIT. RAM X 0 128 ban x4,

i I R

—FERZROmEELITRLET,
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& XILINXs EA4E . THAY TLAVE

AR 5

WE (E—F) WCLK D SPO DPO
0 (A L) X X data_a data_d
1 GeAaHL) 0 X data_a data d
1 GFEA ML) 1 X data_a data_d
1 (FEZ1AH) T D D data_d
1 GEA L) ! X data_a data_d
dataa = A3 ~ A0 CHRESh7T—K

data_d = DPRA3 ~ DPRAO0 CHEESh =V —F

THAODANFE

AVAB v T—ay T

i i
CORE Generator™ B L O\ 4 —FK A
~7udY R —h R Ay

ERATELE M
B BT & TIAIE EREA
INIT 16 %K% 16 £ ME T TR RAM, LY 2% LUT OHIHME A5 &

VHDL 82k (/2 RESIT—3Y)
WD 2 SORETHIFIELWVWES T — L, T T AT 4B = ORI T E 3,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM16X1D: 16 x 1 positive edge write, asynchronous read dual-port distributed RAM
- All FPGAs
—-- Xilinx HDL Libraries Guide, version 11.2

RAM16X1D_inst : RAM16X1D
generic map (
INIT => X"0000')

port map (
DPO => DPO, -- Read-only 1-bit data output for DPRA
SPO => SPO, -- R/W 1-bit data output for A0-A3
A0 => AO, -- 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 => DPRAl, -- 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
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E4E . THAY ILAVE & XILINX:

Verilog 8t (A2 RA T —23Y)

// RAM16X1D: 16 x 1 positive edge write, asynchronous read dual-port distributed RAM
// All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

RAM16X1D #(
_INIT(16”h0000) // Initial contents of RAM
) RAM16X1D_inst (

_.DPO(DPO), // Read-only 1-bit data output for DPRA
-SPO(SPO), // R/W 1-bit data output for AO-A3
_A0OCAO), // R/W address[0] input bit

_A1(ALl), // R/W address[1] input bit

_A2(A2), // R/W address[2] input bit

-A3(A3), // R/W address[3] input bit

.D(D), // Write 1-bit data input

.DPRAO(DPRAO), // Read address[0] input bit
_DPRA1(DPRA1), // Read address[1] input bit
_DPRA2(DPRA2), // Read address[2] input bit
_DPRA3(DPRA3), // Read address[3] input bit
_WCLK(WCLK), // Write clock input
-WEQWE) // Write enable input

)

// End of RAM16X1D_inst instantiation

EF
Spartan-3 ¥ = %L —39 FPGA .—H%— HAK
Spartan-3A FPGA 773V 5 —& 3 —h
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£ XILINX: EBA4E . FHAY ILAVE

RAM16X1S

J1)2F 47 : 16-Deep by 1-Wide Static Synchronous RAM

RAM16X1S
WE o]

Xagaz

M=

IOTLACMNE 16 T—R X 1 Ev R SRAM T, [A#EZALEELZH L TWET, F48 A 3x—7 /L (WE) 23 Low
DA TAh 71w (WCLK) DEBITER S RAM IS TOAIIZZE L £ A, WE 2 High (2725 &,
WCLK 7% Low 26 High (2810 b HEXIZ, 7 —% AT (D) DEN 4 B hDOTRL A (A3 ~ A0) TiEIRENTZT—
Fize—RENE9, WCLK 1T 74 /LN TIET 7T 47 High TTN, A X—ZZFHLTT 7T 47 Low 12T 5Z&
HTEFET, WCLK DA TRy MIEESNIZA 2 /3 —H %, RAM 7 ay 7 NIZH A ENE T,

HAE (O) I HENAEIZ., TRUVA B THRESNTZ RAM WO B IZEMNEN TWAE T, INIT BIrEd
AT 5E, a7 4Fal—a 2 RAMI6X1S ¥ L TXF1,

amIE R

A% i
WE (E—F) WCLK D o

0 (77 HL) X X =y
1A HL) 0 X =
1 (FEA L) 1 X S
L (FEZAR) T D D

1 (FEAHL) ! X =y
T —4# =A3 ~ A0 THREINT—FK

THAODANEE

AVAB = ]

H#H 7 Eifs

CORE Generator™ LW 4 —F ARy

~7aDYE—R A

FERATRELEN

B B4 ® TI4ILE tEA

INTT 16 i # 16 £ M TR RAM O ¥ 445 72
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VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM16X1S: 16 x 1 posedge write distributed => LUT RAM
- All FPGA
-- Xilinx HDL Libraries Guide, version 11.2

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 itk (A RA L T—3Y)

// RAM16X1S: 16 x 1 posedge write distributed (LUT) RAM
// All FPGA
// Xilinx HDL Libraries Guide, version 11.2

RAM16X1S #(
_INIT(16°h0000) // Initial contents of RAM
) RAM16X1S_inst (

.0(0), // RAM output

-A0O(AO), // RAM address[0] input
_A1(ALD), // RAM address[1] input
_A2(A2), // RAM address[2] input
_A3(A3), // RAM address[3] input
.bD(D), // RAM data input
_WCLK(WCLK), 7/ Write clock input
_WE(WE) // Write enable input

);

// End of RAM16X1S_inst instantiation

= =

=5 H1F ¥R
Spartan-3 ¥ = (XL —I3. FPGA —H%— H AR
Spartan—-3A FPGA 773 & —X%> —h
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£ XILINX: EBA4E . FHAY ILAVE

RAM32X1S
)27 47 : 32-Deep by 1-Wide Static Synchronous RAM
RAM32X1S
WE | | O
o
wouk
A0 |
A1 |
A2 |
A3
Ad

ZOTHA T AMNE 32U —K X 1 Evho SRAM T, RIMEZALERELZHZTHOET, 748 32—/ (WE)
2 Low D5 A 7av7 (WCLK) OEB TSI, RAM TSI TWODIEIEZE /L E8 A, WE 23 High (2
72%L, WCLK 23 Low 75 High (280 RbHEXIZ, 7 —HX AJ) (D) DAEN 5 EvROT R A (A4 ~ A0) TiEIRS4
FU—Rice—RENET, BXIALEZELATICIE, WCLK 28 Low 735 High 12810 L ARTIC, EBXALTRL A
ETF — A AT DEE L ESEDLVLENHVET, WCLK 13T 74V T T 7747 High T MR, A3 —Z%&f
LCT 7747 Low IZT5ZEHTEET, WCLK DA Ry MIELE SN T-A L /3 —F X, RAM 7 a7 NIZHL A
FNET,

HAE (0) I HENAEIZ., TRLVA B THRESN T2 RAM WO EIZERNEN TWAE T, INIT BIrEd
AT 5E, a7 4Fal—aJ12 RAM32X1S Z¥IH{L TE £,

iR

AR A
WE (E—F) WCLK D o]

0 (FEAHL) X X ey
1A HL) 0 X =y
1 (FEA L) 1 X 5
1 (FEZAZ) l D D

1 (FEAHL) 1 X =y
THAODANEE

A UAB =gy 7T

A HeSt
CORE Generator™ LW 44 —F R
~7uDY R —k NG
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E4E . THAY ILAVE & XILINX:

FEARRELTREM
B BT E T4k | SREA
INIT 16 %K 32 B M# FTR_RTFr | RAM O ¥ HEE 15 &

VHDL 52k (/> REVSIT—3Y)
KD 2 OORESTNFELLEWVEEAITar — L., T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X1S: 32 x 1 posedge write distributed => LUT RAM
- All FPGA
-— Xilinx HDL Libraries Guide, version 11.2

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 it (A2 RAV T —23Y)

// RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
// All FPGA
// Xilinx HDL Libraries Guide, version 11.2

RAM32X1S #(
- INIT(327h00000000) // Initial contents of RAM
) RAM32X1S_inst (

.0(0), // RAM output

-A0O(AO), // RAM address[0] input
_A1(AD), // 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
-WEQWE) // Write enable input

);

// End of RAM32X1S_inst instantiation

= TE R
Spartan-3 ¥ = %L —<g FPCGA . —H%— HAK
Spartan-3A FPGA 773V 5 —Z —h
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& XILINXs %4E

RAM64X1S

J1)2F 47 : 64-Deep by 1-Wide Static Synchronous RAM

2
m

RAMB4x1S

o]

o]

2
o
Q
Y

=
o

BE[B R =]
o & (W || =

X9265

M=

ZOTHAY mLANT 64 T—R X 1 Evh®D SRAM T, R ESALEREZHZ TNOET, T4 A 32—7 /L (WE)
2 Low DA, T4k 7y (WCLK) OEBITER I, RAM IS TWDIEIZZE(LLEH A, WE 28 High 12
725E, WCLK 23 Low 75 High ([ZHID DL L&, T —% A J1 (D) DEDS 6 B RO T RLA (A5 ~ A0) TEIRZL
72U —Rice—RE3nFET, WCLK IZT 74NV NTIET 7747 High TTN, A X=X FHLTT 27747 Low IZ
THIELTEET, WCLK D AN Ry MIBLE SN TZA /3 =213, RAM 7y 7 NI A EFNE T,

HAE Y (0) ICH 1SN EIZ. TRV A B THRES L2 RAM WO EIZHEANS L TOAIE T,
INIT JBYEZRE T e, ar 74X 2l —arPICZO L AU MNP L T E4,

MR
EF-RNEREZROGwmEERITRLET,

AF HAh

WE (E—R) WCLK D o]

0 (FEAHL) X X T—H

1 (FEAHIL) 0 X T—x

1 (FEAHL) 1 X T—H

1 (FEEIAL) ) D D

1 (FEAHIL) l X T—X

T —H& = A5 ~ A0 CHREINY—F

THAODANFE

AVAB Y E—ay nJ

At HE 2%

CORE Generator™ 33U\ 4¥ —K 2l

~7a@HR—h ANH]
FRARELTREMN

B 47 & TI4IE BZL:L

INIT 16 #:%K 64 £ M FTRTER ROM, RAM, L' 2% LUT O F8 &
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& XILINXe

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM
- Virtex-4/5, Spartan-3/3E/3A
—-- Xilinx HDL Libraries Guide, version 11.2

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
A4 => A4, -- Address[4] input bit
A5 => A5, -- Address[5] input bit
D => D, -- 1-bit data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

)
-- End of RAM64X1S_inst instantiation

Verilog 8t (A2 RA IT—23Y)

// RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM
// All FPGA
// Xilinx HDL Libraries Guide, version 11.2

RAMB4X1S #(
- INIT(64>h0000000000000000) // Initial contents of RAM
) RAM64X1S_inst (
.0(0), // 1-bit data output
-A0O(AO), // Address[0] input bit
_A1(AD), // Address[1] input b
_A2(A2), // Address[2] input b
_A3(A3), // Address[3] input b
_A4(AL), // Address[4] input b
.A5(A5), // Address[5] input b
.D(D), // 1-bit data input
_WCLK(WCLK), // Write clock input
_WE(WE) // Write enable input

)

// End of RAM64X1S_inst instantiation

=3 ==

&¥ HH 1R ¥R
Spartan-3 ¥ = XL —3I 3. FPGA . —H#— H AR
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£ XILINX: EBA4E . FHAY ILAVE

RAMB16BWE

J1)2F 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] j—

WEA[3:0]
ENA
SSRA

— DOPA[3:0]
CLKA

DIB(31:0]

DOB[31:0]
DIPB[3:0] f—
ADDRB[13:0]
WEB[3:0]
DOPB[3:0]
j—
ENB
SSRB
CLKB >

X031

M=E

ZOTHAL TV AVMEL I EYR X 16K U—R~ 36 Bk X512 T—RD 7L R—h RAM F721d7 27 /b R —
FRAM LTIy 74Xzl —arTEET, 2R —R MBI ND 7o Z7IZZ2ICRMIL T, St L EES
IABNRIFFICEITIIET, 7277 L A —FA ER—bF BIZAWIIINLLTEY, RICAEY TLAIZT 72 AT 51
FERBNRVET, T—HEDIENE—RTar 7 Xalb—ar 7L, A A X —T I EZIALRBRIENARET
T, ZOT vy RAM IZiE, KEOA T v7 7 —F @m0 DRI N TEET,

AR— D 5t 5

R—hr% H [ =] HERE

DOA. DOB H A 32 R—hA/B OF —H#HF13%

DOPA, DOPB tH 4 R—k A/B D/RYF 4 IR R

DIA, DIB AT 32 RN—=FA/B DT —H ANTj/NA

DIPA, DIPB AT 4 R—R A/B D/RYF 4 NFJ/SA

ADDRA, ADDRB AT 14 R—F A/B DT FLAANH A, MSB
1% 12 ADDRA/B T 2%, LSB IZ
DATAWIDTH.A/B ®#&EICE>THF
DET,
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R—r4& A ] T HE

WEA, WEB AT 4 =R A/B DNXANMEFAN AR —T )V
ENA. ENB AT 1 A—kA/B DA F—T )L

SSRA., SSRB A 1 R—F A/B DALY AZ ORI
CLKA, CLKB AT 1 A—kMA/B OZays N7
THAODANFE

Y VS N A

CORE Generator™ BX Uy 4% —K nJ

~7udHR—h A

ZDITLAUMI, EHED RTL 2k T RAM OENAE T E2FIRTHZLICED IZEAEDEKY — /L THR T F
T, ML, B — NV DO~=aT NV EBSBLTLIEE, £721%. CORE Generator™ T2 RAMB O~ /7% {E
BCEET, EHALV AL YT —hL T, ZOAVR—K MDA TVA T — g - IR E 2 < #+ 52
EHLA[BETT, ZDAVR—R N AL AX =T B2 ISE® T HDL 7o 7' L —hafif 32570, F2idko
AVARB =gy T L= ea— NI T ET, SR AT T R CEDRE BT L TIEE N,
CLKA/CLKB Zuv 27125477547 7uv 712, SSRA/SSRB Uy MEBZRFME 0 1302 By ME B 108
BT HMENHVET, ENA/ENB 1L, GnBE 1 £7213E U172 RAM R —h A R—T7 VG 5OV I L ET,
ZNHDIE S B B L DATAWIDTH O EIZINE DD, IRDET, BT —X AN, T—2H1. 7
AN AR =T N TRV AD GG AR L TTZEW, IZDOHENE FIT T X TERLRWVWEEThENEE A,
S TOZRW ATE B IRFRERAE 0 (285 L TL7Z a0y,

WDOFIZ, AR—h A F/21TAR—F B ® DATAWIDTH Ofiis | FRUC B2 A kil iR~ L £1,

TR AR TAN A X —T )V
g

DATAWIDTH {i& DI, DIP ¥#% ADDR #£#5: WE % DO. DOP ###:
1 DI[0] ADDRI[13:0] WE[3:0] #3 > 7L =— | DO[0]
W— WE 5 = 128kt
2 DI[1:0] ADDRI[13:1] WE[3:0] 232V =— | DO[1:0]
W — WE 15 Z 12
4 DI[3:0] ADDRI[13:2] WE[3:0] 2327 =— | DO[3:0]
Y— WE {5 5 I
9 DI[7:0]. DIP[0] ADDR[13:3] WE[3:0] #3 > 7/L =— | DO[7:0]. DOP[0]
W — WE 15 =12t
18 DI[15:0], DIP[1:0] ADDR[13:4] WEI0] 3L WE[2] % DO[15:0], DOP[1:0]
Z—H— WE[0] (2, WE[1]
BIOWEB] 22— —
WE[1] Iz 8¢
36 DI[31:0], DIP[3:0] ADDR[13:5] 7 WEL3:0] {8 % &L | DO[31:0], DOP[3:0]
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INAR A =T NVARER LB T AP YIZ RAMBL6.Sm.Sn T H Ay TL ALV N A L AR T— N TCEET, F
7=, FL\ =271 RAMBI6BWE Sm_Sn 2 H§25&, NAN A2 —T VEANEEZFEITTHIDO RAM DA AKX T—
arEBBICETTEET, INH0ar R =3 hOWT RN ERAI O, Y7y =7 THEIIZ, @)
274X 2l — a0 872 RAMBI6BWE ot AR — R MIEHEEINET,

EAARTRMSE

B 247 [} T4k 55 BA
DATA_WIDTH_A, FHr 0,1.,2,4,9.18, [0 R—hABIOB OF —ZEERE
DATA_WIDTH_B 36
INIT_A, 16 % 36 B M 4+ _C¥nm a 74X al—iargOR—k B O HOgHE
INIT_B PHRELET,
SIM_COLLISION_ CFF ALL, ALL AEYDBANEELEHAICYIaL —iar0H)
CHECK OARNING- EREETEET, FEMIROLBYTT,
GENERATE_X_ . r e e 2 D
ONLY . F713 ALL [ZERET HE, BEE A& v/ﬁ%tljjjéa%\
NONE F%@Tétﬂﬁioi()\){%U@ﬂEﬁ‘Kﬂi X) 1272
nEd,
WARNING ONLY (ZERETHE, #iEAyE—T
OIS, F%ﬁ@*f%thjjioi(ﬁ%%v@@
XD FERFEINET,

GENERATE_X_ONLY IZFRETHE, Eih Ay
—JiIF s, BETAH I BIOAE
VDENRRE X) 12720 FE T,

NONE IR ETDE, BERAyZ—VITH NS
NI, BEETAIHNDBLOATIOHIZZFDE
FREINET,
A ALL LISt OfREL _;)%”E?%}:\ PRal—iay
FIZT VA ORBEEFRHRCTE b lzd, Ol
%%Eﬁ“é%ﬁti}‘iﬁﬁw\%f‘% FEAE, [ B R/
Rzl —vary FTHAL TARIESRLTLIEE N,

SRVAL A, 16 #E# 36 ' Ml TRCER EIIVE Y ME B (SSRB) N7 —hEni=L& DR —
SRVAL_B B OHNEEZEELET,
WRITE_ MODE_A LFF WRITE_FIRST | WRITE_ HXALNEITENDLEEDR—FOIEZRIEEL
WRITE_.MODE_B READ_FIRST . FIRST 4

NO_CHANGE °

WRITE FIRST (ZF% ET D&, EXIAENZMEN
HAOR—MoHEahEd,

READ _FIRST |ZF%ETDE, TDAEY vir—
LA E NS LT B2 H J3AR—b
ICH1EnFET,

NO_CHANGE ([ZRETDHE, HITR—FpHHE
BT A SRR S IVET,

INIT_00 ~ 16 % 256 ' M T _RTPu 16kb DT —% AEV T LA OYIHIEE 5 E
INIT_3F

INITP_00 ~ 16 % 256 £ Ml T _TPr kb DARVT 4 F—H AEY TLADOWEEZIET
INITP_07
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VHDL Bk (A2 RAVL T —23Y)
WD 2 SOETHIFIEL VWS ITat— L, TV T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16BWE: 16k+2k Parity Paramatizable, byte-wide enable BlockRAM
- Spartan-3A
—-- Xilinx HDL Libraries Guide, version 11.2

RAMB16BWE_inst : RAMB16BWE
generic map (

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

INIT_A => X"000000000"", -- Initial values on A output port

INIT_B => X"000000000", -- Initial values on B output port

SIM_COLLISION_CHECK => "ALL"™, -- Collision check enable "ALL"™, "WARNING_ONLY",
—— "GENERATE_X_ONLY" or "NONE"

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_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 => 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""
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**
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"

Spartan—3A £ & U Spartan—3A DSP 5S4 75" H (K (HDL )
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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_0O0 => X'*0000000000000000000000000000000000000000000000000000000000000000""
INITP_O1 => X"OOO00OOOO00000OO00OOOOOOOOOOO00OOOOO00000OOOOOOOOOOOOOOOOOOOOOOO"
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 port Data Input
DIB => DIB, -- 32-bit port Data Input
DIPA => DIPA, -- 4-bit port parity Input
DIPB => DIPB, -- 4-bit port parity Input

Wr>wW>wW>w>w>
e}
o
!
H

ENA => ENA, -- 1-bit Enable Input
ENB => ENB, -- 1-bit port Enable Input
SSRA => SSRA, -- 1-bit port Synchronous Set/Reset Input
SSRB => SSRB, -- 1-bit port Synchronous Set/Reset Input
WEA => WEA, -- 4-bit port Write Enable Input
WEB => WEB -- 4-bit port Write Enable Input
):
-- End of RAMB16BWE_inst instantiation
Verilog itk (/2 RA L T—3Y)
// RAMB16BWE: 16k+2k Parity Paramatizable, byte-wide enable BlockRAM
// Spartan-3A

// Xilinx HDL Libraries Guide, version 11.2

RAMB16BWE #(

_.DATA_WIDTH_A(O), // 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(367h000000000), // Initial values on B output port

-SIM_COLLISION_CHECK(''ALL"™), // Collision check enable "ALL",
//  "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

_WRITE_MODE_B("'WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or

"WARNING_ONLY",

"'NO_CHANGE"*
""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) ,

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
UG613 (v11.3) 2009 &£ 9 A 16 H

180 http://japan.xilinx.com



E4E . THAY ILAVE & XILINX:

-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_OC(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) ,
- 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" h00OOOOO000000OOOOO00000000000OOOOO000000OOOOOOOOOOOOOOOOOOOOOOOO)
- 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)
) RAMB16BWE_inst (

DOA(DOA) // 32-bit A port data output
.DOB(DOB), // 32-bit B port data output
.DOPA(DOPA), // 4-bit A port parity data output
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.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-bit B port parity data input
-ENA(ENA), // 1-bit A port enable input
_ENB(ENB), // 1-bit B port enable input
.SSRA(SSRA), // 1-bit A port set/reset input
_.SSRB(SSRB), // 1-bit B port 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

=3 ==

&¥ HB IR ¥R
Spartan-3 ¥ = XL — g FPGA = —H%— H AR
Spartan—3A FPGA 773U 7 —# 3 —h
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RAMB16BWE_S18

J1)SF 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]
—
ADDR[9:0]
WE[1:0]
EN
SSR
DOP[1:0]
c —
LK >
X10327

ZDOTHA TLUAUMIL I EYR X 16K V—R~ 36 b X512 V=KD 7L IR—hk RAM F7213 7 27 /L R —
FRAM LLCar 74Xzl —arTEET, av R — R MU Shb7ay 712 2IZFEIL T, AL EEX
IABRRIRFIZEITESNET, 72720 A —FA ER—FBIXAWZMILLTEY, FCAEY TLAIZT 78R T A%
FERNRVET, T—HEDIENE—RTar 7 Xalb—ar T, A A X —T L EZALRBRIENARET
T, 20T vy RAM IZiE, KEOA T v7 7 —F e @l DRI M TEET,

SN L

e A ] HRE

DOA, DOB H 32 R—KA/B DT —HZH IR

DOPA, DOPB 7 4 R—R A/B DRYF 4 F 8 A

DIA, DIB AT 32 R—KA/B DT —HANTJNA

DIPA, DIPB AT 4 R—R A/B D/RYF 4 N FJ/RA

ADDRA, ADDRB AS 14 F—k A/B DT KL ZA )N A, MSB
IXH 12 ADDRA/B T4 2%, LSB X
DATA WIDTH A/B O EICL > TR E
nET,

WEA, WEB AD 4 =K A/B ODNANMETAN A X —T )V

ENA, ENB AFH 1 A—kA/B DAF—T )L

SSRA, SSRB A 1 R—F A/B DH AL ZE DRV b

CLKA, CLKB AH 1 R—kA/B Dy NF
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THAVDANTE

AAR =g E
HHE R Helg
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
RTEET, HFEALAZL VT —R LT, 2OV R R—R DAL TVA T — g F- B E A< I35 2
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 HMENHYET, ENA/ENB 1L, iGEHE 1 F23# 972 RAM AR —h A R —T7 NG BN T NNITERLET,
INHDE B I E B Y DATAWIDTH O EICEINVE DA IRDF T, BT —X AT, T —%H . 7
AN AR =T N TRV ADEFIE R AR L TLTZEW, IZDOHENEFIT T X TERLRWVWEEThENEE A,
fE SN TWZ2W A E B IXFBUE 0 1285 L TL7E&0,
WDOFIZ, A—hFA F/21TAR—F B ® DATAWIDTH Ofiid | FRUC B2 A kil iz R~ L £1,
DATAWIDTH {i& DI, DIP ¥#% ADDR #£#5: WE 5% DO. DOP ##:

1 DI[0] ADDRI[13:0] WE[3:0] 3> 27 v =— | DO[0]
W — WE 15 Z 12
2 DI[1:0] ADDR[13:1] WE[3:0] #3 > 27 =— | DO[1:0]
W — WE 15 Z 2B
4 DI[3:0] ADDR[13:2] WE[3:0] #3 > 27 v =— | DO[3:0]
Y— WE {5 5 I
9 DI[7:0]. DIP[0] ADDR[13:3] WE[3:0] Z3 >/l =— | DO[7:0]. DOP[0]
W — WE {5 518
18 DI[15:0], DIP[1:0] ADDR[13:4] WE[0] 3L WE[2] % DO[15:0], DOP[1:0]
——%— WE[0] |2, WE[1]
BLXOWER] 22— —
WE1] (28t
36 DI[31:0], DIP[3:0] ADDR[13:5] 7 WEL3:0] {5 % &L | DO[31:0], DOP[3:0]
7oA FA A —T
237

INAR A R—T NVARER LB T T APV RAMBL6.Sm.Sn T H Ay TL ALV N AL AR T—NTEET, F
7=, FL\ =271 RAMBI6BWE Sm_Sn 3 25&, NAN A2 —T NVEAEEZFEITTHID RAM DA AKX T—
arEBICEITTEET, INHOar R =3k hOWTAME SO, Y7 =7 THEIIC, d#EY)
1237 4F 2l —3ar E7- RAMBL6BWE 2t iR — R MIEEINE T,
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AR R 1%

B BT & T4k 55 BA
DATA WIDTH_A, Eicd 0.1.2,4.9.18, |0 A—hABLYB OF —XIgEEE
DATA_WIDTH_B 36
INIT_A, 16 HE% 36 £y MHE T RCEr a T 4X 2l —ar EORE—k B OHHOHE
INIT_B FRELET,
SIM_COLLISION_ a2l ALL, ALL AEYDFANEAELTZBEIYIaL —arDf)
CHECK DARNING- EAEECXET, 2 i&@&j@@f%
GENERATE_X_ e B 4
ONLY. 71 ALL [ZBRET HE, BE A& \‘/ﬁ%ﬁjj}éh\
NONE BT AH N BIOARIDMENAE X) 1272
nET,
WARNING ONLY (ZERET DL, BiERXy—Y
DOIHBH NS, F‘aﬁ@féﬁﬁki(ﬁf%U@ﬁ
XEDOFEERFFEINET,
GENERATE_X_ONLY TR ETHE, i Ay
-V AEN T, BETAH B L OAE
UVDMENARE (X) 12720 E 7,
NONE I[ZRRET DL, BiEAy—JI I AE
N EETIH N BLOARVOMEITZFOE
FREESNET,
AE: ALL DA OEICHRETHE, v Ialb—ay
HFIZT VA OREE R CTERIRDT-0, O
PREETDEAITEESLE T, B, AR/
3ol —iay FHAL HARIZBRLU TS,
SRVAL A, 16 4 | 36 B M TTER | AHYEYME S (SSRB) A7 —h&h e L& DR —
SRVAL_B FBOHNEERRELET,
WRITE_.MODE_A ezl WRITE_FIRST . WRITE._ EXALREFINALEZOFE - OBERIEE
WRITE_MODE_B READ_FIRST . FIRST _—
NO_CHANGE e
WRITE_FIRST (2% ET D&, B IAFE AN
HOR =M Ean g,
READ FIRST IZERETHE, FDAEY mlr—
TaNEBNIEMNE N W ER AR —b
W hEnET,
NO_CHANGE |ZHET 5L, AR —bE
B SN E MR B SV ET,
INIT_00 ~ 16 #4K 256 £ M T _RTEH 16kb OF —% AEY T LA DO E TR E
INIT_3F
INITP_00 ~ 16 % 256 ' M T RTEr 2kb DRYT ¢ F—H AFY TLADYHEETEE
INITP_07

VHDL &g it

Library UNISIM;

use UNISIM.vcomponents.all;

AVRBEVT—23Y)

KD 2 OO SN FEELLWEESITa— L. =T AT A BESD

ATZAED AT £
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-- RAMB16BWE_S18: 1k x 16 + 2 Parity bits Single-Port byte-wide write RAM
-— Spartan-3A
-- Xilinx HDL Libraries Guide, version 11.2

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_O1 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_03 => X"

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"",

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO":

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**
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*",

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
186 http://japan.xilinx.com UG613 (v11.3) 2009 &£ 9 A 16 H



E4E . THAY ILAVE & XILINX:

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
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
WE => WE -- 2-bit Write Enable Input
);

End of RAMB16BWE_S18_inst instantiation

Verilog 8t (A2 RA L IT—23Y)

//
//
//

RAMB16BWE_S18: 1k x 16 + 2 Parity bits Single-Port byte-wide write RAM
Spartan-3A
Xilinx HDL Libraries Guide, version 11.2

RAMB16BWE_S18 #(

- INIT(18”h00000), // Value of output RAM registers at startup
_.SRVAL(187h00000), // 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(2567h0000_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(2567h0000_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(2567h0000_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_0C(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_OD(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_OE(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
. INIT_OF(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

// 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(2567h0000_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(2567h0000_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(2567h0000_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),
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- 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(2567h0000_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” hOOOO 0000 0000 OOOO 0000 0000 OOOO 0000 0000 0000 0000 OOOO 0000 0000 0000_0000),
_INIT_23(256” h000O_OOO0_0000_00OO_O000_0000_0OOO_OOOO_OO0O_OOO0_0000_0OOO_OOOO_OOOO_OOOO_OOOO)
- INIT_24(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_25(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_26(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_27(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_28(256~ hOOOO 0000 0000 0000 0000 0000 OOOO 0000 0000 0000 0000 0000 0000 0000 0000_0000),
_INIT_29(256” h0OOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO)
- INIT_2A(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_2B(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_2C(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_2D(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_2E(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
_INIT_2F(256°h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
// Address 768 to 1023

- INIT_30(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_31(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
_INIT_32(256~ hOOOO 0000 0000 OOOO 0000 0000 OOOO 0000 0000 0000 0000 OOOO 0000 0000 0000_0000),
_INIT_33(256" h000O_OOO0_0000_00OO_O000_0000_0OOO_OOOO_OO0O_OOO0_0000_0OOO_OOOO_OOOO_OOOO_OOOO)
- 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~ hOOOO 0000 0000 0000 0000 0000 OOOO 0000 0000 0000 0000 0000 0000 0000 0000_0000),
_INIT_39(256” h0OOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO)
- INIT_3A(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_3B(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_3C(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_3D(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_3E(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_3F(256>h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

// 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
_WE(WE) // 2-bit Write Enable Input

)
// End of RAMB16BWE_S18_ inst instantiation
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RAMB16BWE_S18_S18

T1)SF 47 : 16K-bit Data and 2K-bit Parity Synchronous Dual Port Block RAM with 18-bit Ports

DIA[15:0] | RAMB16BWE_S18_S18
DIPA[1:0]
— DOA[15:0]
j—
ADDRA[9:0]
WEA[1:0]
ENA
SSRA
DOPA[1:0]
|
CLKA
=5
DIB[15:0
DOB[15:0]
j—
DIPB[1:0]
(|
ADDRB[9:0]
|
WEB[1:0]
DOPB[1:0]
j—
ENE |
SSR8 |
CLKB
=P

x10328

M=

IDOTHAY ZLAVNMNEI 1 EYR X 16K U —R~ 36 b X 512 T—RDT > 7 )b IR—h RAM £33 7 27 /v R —
FRAM ELTar74F 2l —aTEET, IR —RUMUEEND 7y ZIZERIZFBIL T, AL e EX
ABRFEFICEITENET, 72770, R—F A ER—FBIZAEWTHMNLTEY, FLAEY 7L AT 72T HMIE
FERBNRVET, F—HEBDOENE—RTar 7 Fal —arid. MM A X — 7 NV EXALBIENRTTRET
T, ZOT7uvZ RAM IZIiX, KEOA T 7 T —2 % @O I M TEET,
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AR— D 5t 5

R—+4& A E ] T RE

DOA, DOB H 32 A—KA/B OF —HHJj A

DOPA, DOPB A 4 A=k A/B ORUT 4 T8

DIA, DIB AT 32 R—KA/B DT —HZANJJRA

DIPA, DIPB A 4 R—F A/B DRUF 4 A SRR
ADDRA, ADDRB AT 14 A—FA/B DT RLAANTJ/NZ, MSB

1% 12 ADDRA/B T 2%, LSB IZ
DATAWIDTH.A/B ®# EICE>TF

nET,
WEA, WEB AT 4 R—hk A/B DNAMETAS A3 —T )L
ENA. ENB A 1 A—KA/B DA F—T )L
SSRA, SSRB AH 1 R—1 A/B O ALY 2ZO RV &R
CLKA, CLKB AT 1 A=k A/B OZays A7

FHEALDANF &

AAR =g Tl
HERR Hedw
CORE Generator™ LY % —R aJ
~ZudDYR—h K]

ZOTL AN, EHED RTL 5278 T RAM OESNAE T 2GR T 52 ICED FEAE DB — NV THEm CT&
T, FHIT. ALY — NV DO~=aT L EBRL TS, £721%. CORE Generator™ THZ D RAMB O~ 27z {E
BCEET, BEHEALVAZ YT —R LT, ZOAVR—RK MDA TFVA T =g - TR E 2 < #+ 52
ELR[AETT, ZOAVR—RNEA LA 2— T BIZIL ISE® T HDL 7> 7' L —brafE 320, F2idko
A AR —ay T L= Nea— R ET, SER AN T N CHEERE B IR L TEE0,
CLKA/CLKB Z7uv {2 5% 77547 Zav 712, SSRA/SSRB Uy ME B2 M 0 £3589 vy ME B1c#s
T HMENHVET, ENA/ENB 1, aPRE 1 F721L#@ 0172 RAM AR —F A R —T7 W E 5 OWNT I IC#ERLET,
INHDEBIZHE BT DATA WIDTH O EICINE DD IROFE T, BT —X AN, 7 —%H . 7
Ab AR =T, TRUADEEIF R EMERL TIZEW, E0OHIEBITT R TERLRAVEETOhrENEE A,
fE RSN TWZ2W A NE B I3FRBUE 0 128 L T7E&0,

WDOERIZ, B—F A F21TR—F B D DATAWIDTH DL, FHIC KB A ke B s 2R~ LE T,

DATA_WIDTH {i& DI. DIP #£#x ADDR #£#5 WE 4 DO. DOP &
1 DI[0] ADDRI[13:0] WE[3:0] 3> v =— | DO[0]
W — WE 15 52
2 DI[1:0] ADDR[13:1] WE[3:0] 3> v =— | DO[1:0]
W— WE {5 & 128kt
4 DI[3:0] ADDR[13:2] WE[3:0] 3> 7/L =— | DO[3:0]
W— WE {5 =28k
9 DI[7:0]. DIP[0] ADDRI[13:3] WE[3:0] 23> 7 =— | DO[7:0]. DOP[0]
Y WE {5 5 I
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DATA_WIDTH f&

DI. DIP 1&#5

ADDR #%i#t

WE i

DO. DOP ik

18

DI[15:0], DIP[1:0]

ADDR[13:4]

WEL0] 35 L OF WE[2] %
2 —H#— WE[0] |2, WE[1]
BEIUWEB] 22—+ —
WELL] (82

DO[15:0], DOP[1:0]

36

DI[31:0], DIP[3:0]

ADDRI[13:5]

% WE[3:0] {5 5 & B L

DO[31:0], DOP[3:0]

T2 AR TAN A X —T )V
W HERE

INAR A F—T VRIER KT T fAPYIZ RAMB16.Sm_Sn 7 Ay T ALV N A L AR LS T— N CEXET, F
7=, FL\ <271 RAMBI6BWE Sm_Sn 2 H§25&, NAN AR —T VEANEZFEITTDHID RAM DA AKX T—
arEFBICETTEET, INHDOar R =R rOWTRRNEHSH WL, Y7y =7 THBIRYIC, )

a7 4F 2 —3 387~ RAMBI6BWE 2 iR — R MIEHINET,
AT RE A R
B 247 & TI+ILE 55 BA
DATAWIDTH A, B 0.1.2, 4,9, 18, 0 R—=FABIOB OTF —HXIguETE
DATA_WIDTH_B 36
INIT_A, 16 #E% 36 £ ME 4 _CEn a7 4F¥al—rargOR—h B O OHE
INIT_B ERRELET,
SIM_COLLISION_ pasadl ALL, ALL AEVOBANEAELI-SEIC 2l — a0
CHECK OARNING. BB ECXET, 2 :Mmamrfo
GENERATE_X_ . i e TS
ONLY. 3713 ALL [ZERET HE, BERAyE—UN Hjjjéa%
NONE BETAHANBIOAERIDOMEBRAE X) 127
nET,
WARNING_ ONLY |2 ETHE, Ay —
OHZMHDEN, B#ETAHBIOATYOMHE
XD FERFENET,
GENERATE_X_ONLY IZFRET D&, & Ay
=V AEN T, BEETAH I BIOAE
VOB RE X) 1220 ET,
NONE (ZRRET DE, BiEAyE—JITH X
NI, BEETAIHNDBLOARVOHIZZFDE
FREFFSnET,
AE . ALL USNDOEIZERETHE, V32l —Tay
FIZT VA ORBEEFRHR CTE bz, ZOfE
A E A A AT, S, [ o/
TRalb—vay FHPEA ﬁ%F‘JI%%%H{iLTQE‘éb‘O
SRVAL_A, 16 %% 36 v Ml T _RCERm EIHVE Y ME 5 (SSRB) N7 —hENi=E& DR —
SRVAL_B FB OHNEERRELET,
WRITE_MODE_A CFF WRITE_FIRST | WRITE. FXALNETENDEEDR - OIEERIEEL
WRITE_MODE_B READ_FIRST . FIRST o
NO_CHANGE °
WRITE_FIRST |ZREE T H &, EXIAENIMED
AR =N s ET,
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B BT & T4k ]
READ FIRST [ZERTETHE, FDAEY alr—
LA NE RN SN TWO T EA R —b
W& ET,
NO_CHANGE IZBR ET &, 1R —FnbiE
BT SN B RER S NE T,
INIT_00 ~ 16 #E¥ 256 & M TRTPr 16kb DOF —% AEY 7L A DYIWIE AT E
INIT_3F
INITP_00 ~ 16 %k 256 £ MH T_RCER 2kb DRVT ¢ F—H AEY TLADOYHEZIEE
INITP_07

VHDL ik (A RAVS T —23Y)

WD 2 OOREIPFELLRVWB A ITat—L, =T 4T 4B 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 11.2

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 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'00000", -- Port B ouput value upon SSR assertion

WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE

-- The following INIT_xx declarations specify the intiial contents of the RAM
-- Address 0 to 255

INIT_OO0 => 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_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"",

-- 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"",
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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"",
**0000000000000000000000000000000000000000000000000000000000000000,

INIT_28 => X

INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_2E => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000""
-- Address 768 to 1023

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_32 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_34 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X""0000000000000000000000000000000000000000000000000000000000000000*",
-- The next set of INITP_xx are for the parity bits

-- Address 0 to 255

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000,
-- Address 256 to 511

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000*",
-- Address 512 to 767

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Address 768 to 1023

INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000 ")

port map (
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
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
)N

End of RAMB16BWE_S18_S18_inst instantiation
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Verilog itk (A RA L T—3Y)

// RAMB16BWE_S18 S18: 1k x 16 + 2 Parity bits Dual-Port byte-wide write RAM
// Spartan-3A
// Xilinx HDL Libraries Guide, version 11.2

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(18~7h00000), // 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(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(256h0000_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_0C(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_0D(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
. INIT_OE(256”h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- 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),
JINIT_12(256” hOOOO 0000 0000 0000 0000 0000 OOOO 0000 0000 0000 0000 0000 0000 0000 0000_0000),
_INIT_13(256” h000O_OOOO_OOOO_OOOO_O000_00OO_OO00_0000_000O_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO)

- 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”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~ hOOOO 0000 0000 0000 0000 0000 OOOO 0000 0000 0000 0000 0000 0000 0000 0000_0000),
_INIT_23(256” h000O_OOOO_OOOO_OOOO_O000_00OO_OOOO_OOOO_OO0O_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO_OOOO)

- INIT_24(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_25(2567h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

- INIT_26(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_27(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_28(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_29(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),

. INIT_2A(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_2B(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
. INIT_2C(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_2D(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_2E(2567h0000_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~ hOOOO 0000 0000 OOOO 0000 0000 OOOO 0000 0000 0000 0000 OOOO 0000 0000 0000_0000),
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. 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(2567h0000_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(2567h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_3A(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_3B(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_3C(256~h0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000_0000),
- INIT_3D(2567h0000_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(2567h0000_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
.boB(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

A

_DIPA(DIPA), // Port
.DIPB(DIPB), // Port-B 2-bit
-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
1-bit
2-bit
2-bit

2-bit parity Input
parity Input

-SSRB(SSRB), // Port B Synchronous Set/Reset Input
_WEA(WEA), // Port A Write Enable Input
-WEB(WEB) // Port B Write Enable Input

):

// End of RAMB16BWE_S18_S18_ inst instantiation

& M 1F R
Spartan-3 ¥ = %l —3a FPGA & —H%— HAK
Spartan-3A FPGA 773V 5 —&3 —h
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RAMB16BWE_S18_S9

1S5 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_59
DIPA[1:0] DOA[15:0]
=
ADDRA[9:0]
WEA[1:0]
ENA DOPA[1:0]
SSRA .
CLKA
DIB[7:0
DOB[7:0]
DIFB[0:0
ADDRB[10:0
WEB DOPB[0:0]
ENB -
SSR
CLKB

X10481

ME

ZDOTHAY ZLAVNMNEI, 1 EYR X 16K U —R~ 36 b X 512 T—RD 7L IR—h RAM F720137 27 /v R —
FRAM ELCar 74 ¥zl —arTEEd, avR—Rx MU RShb7ay ZIZERIZFEBIL T, @A LEEE
ABRFEFICEITENET, 72770, R—F A ER—FBIZAEWIHMNLTEY, FLAEY TLAICT 72T HMIE
FERBICRVET, T —HRDOIENE—RTar74Falb—al T ud, SMh AR =T NV EXIALBENAHET
T, ZOT7vvy RAM IZiX, KEOA T 7 T —2 % @0 I M TEET,

A — 0D B8

R—r4& Hm ] T RE

DOA, DOB H 32 BA—KA/B OF —HH JjRA

DOPA, DOPB H 4 R—KA/B ORUT 4 HF1/52

DIA, DIB AT 32 R—=KFA/B DF —FANTjRA

DIPA, DIPB AT 4 R—F A/B DRUT 4 ANFIRA
ADDRA. ADDRB AS 14 F—k A/B OFTRLRAJI/NZ, MSB

1% 12 ADDRA/B T4 2%, LSB IZ
DATAWIDTH.A/B O EICE>TkFE

DET,
WEA, WEB AD 4 A=k A/B DNSAMETAN AF—T L
ENA. ENB AF 1 A=k A/B DAF—T )1
SSRA. SSRB A 1 R—F A/B DALY AZ ORI £
CLKA, CLKB A 1 R—hA/B DIy AT
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THAVDANTE

AAR =g E
HHE R Helg
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
RTEET, HFEALAZL VT —R LT, 2OV R R—R DAL TVA T — g F- B E A< I35 2
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 HMENHYET, ENA/ENB 1L, iGEHE 1 F23# 972 RAM AR —h A R —T7 NG BN T NNITERLET,
INHDE B I E B Y DATAWIDTH O EICEINVE DA IRDF T, BT —X AT, T —%H . 7
AN AR =T N TRV ADEFIE R AR L TLTZEW, IZDOHENEFIT T X TERLRWVWEEThENEE A,
fE SN TWZ2W A E B IXFBUE 0 1285 L TL7E&0,
WDOFIZ, A—hFA F/21TAR—F B ® DATAWIDTH Ofiid | FRUC B2 A kil iz R~ L £1,
DATAWIDTH {i& DI, DIP ¥#% ADDR #£#5: WE 5% DO. DOP ##:

1 DI[0] ADDRI[13:0] WE[3:0] 3> 27 v =— | DO[0]
W — WE 15 Z 12
2 DI[1:0] ADDR[13:1] WE[3:0] #3 > 27 =— | DO[1:0]
W — WE 15 Z 2B
4 DI[3:0] ADDR[13:2] WE[3:0] #3 > 27 v =— | DO[3:0]
Y— WE {5 5 I
9 DI[7:0]. DIP[0] ADDR[13:3] WE[3:0] Z3 >/l =— | DO[7:0]. DOP[0]
W — WE {5 518
18 DI[15:0], DIP[1:0] ADDR[13:4] WE[0] 3L WE[2] % DO[15:0], DOP[1:0]
——%— WE[0] |2, WE[1]
BLXOWER] 22— —
WE1] (28t
36 DI[31:0], DIP[3:0] ADDR[13:5] 7 WEL3:0] {5 % &L | DO[31:0], DOP[3:0]
7oA FA A —T
237

INAR A R—T NVARER LB T T APV RAMBL6.Sm.Sn T H Ay TL ALV N AL AR T—NTEET, F
7=, FL\ =271 RAMBI6BWE Sm_Sn 3 25&, NAN A2 —T NVEAEEZFEITTHID RAM DA AKX T—
arEBICEITTEET, INHOar R =3k hOWTAME SO, Y7 =7 THEIIC, d#EY)
1237 4F 2l —3ar E7- RAMBL6BWE 2t iR — R MIEEINE T,
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AR R 1%

B BT & T4k 55 BA
DATA WIDTH_A, Eicd 0.1.2,4.9.18, |0 A—hABLYB OF —XIgEEE
DATA_WIDTH_B 36
INIT_A, 16 HE% 36 £y MHE T RCEr a T 4X 2l —ar EORE—k B OHHOHE
INIT_B FRELET,
SIM_COLLISION_ a2l ALL, ALL AEYDFANEAELTZBEIYIaL —arDf)
CHECK DARNING- EAEECXET, 2 i&@&j@@f%
GENERATE_X_ e B 4
ONLY. 71 ALL [ZBRET HE, BE A& \‘/ﬁ%ﬁjj}éh\
NONE BT AH N BIOARIDMENAE X) 1272
nET,
WARNING ONLY (ZERET DL, BiERXy—Y
DOIHBH NS, F‘aﬁ@féﬁﬁki(ﬁf%U@ﬁ
XEDOFEERFFEINET,
GENERATE_X_ONLY TR ETHE, i Ay
-V AEN T, BETAH B L OAE
UVDMENARE (X) 12720 E 7,
NONE I[ZRRET DL, BiEAy—JI I AE
N EETIH N BLOARVOMEITZFOE
FREESNET,
AE: ALL DA OEICHRETHE, v Ialb—ay
HFIZT VA OREE R CTERIRDT-0, O
PREETDEAITEESLE T, B, AR/
3ol —iay FHAL HARIZBRLU TS,
SRVAL A, 16 4 | 36 B M TTER | AHYEYME S (SSRB) A7 —h&h e L& DR —
SRVAL_B FBOHNEERRELET,
WRITE_.MODE_A ezl WRITE_FIRST . WRITE._ EXALREFINALEZOFE - OBERIEE
WRITE_MODE_B READ_FIRST . FIRST _—
NO_CHANGE e
WRITE_FIRST (2% ET D&, B IAFE AN
HOR =M Ean g,
READ FIRST IZERETHE, FDAEY mlr—
TaNEBNIEMNE N W ER AR —b
W hEnET,
NO_CHANGE |ZHET 5L, AR —bE
B SN E MR B SV ET,
INIT_00 ~ 16 #4K 256 £ M T _RTEH 16kb OF —% AEY T LA DO E TR E
INIT_3F
INITP_00 ~ 16 % 256 ' M T RTEr 2kb DRYT ¢ F—H AFY TLADYHEETEE
INITP_07

VHDL &g it

Library UNISIM;

use UNISIM.vcomponents.all;

AVRBEVT—23Y)

KD 2 OO SN FEELLWEESITa— L. =T AT A BESD

ATZAED AT £
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-- 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 11.2

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 0 to 127

INIT_OO0 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_03 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_O05 => 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"*,
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*",

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
200 http://japan.xilinx.com UG613 (v11.3) 2009 &£ 9 A 16 H



& XILINXe

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 16-bit Data Output

DOB => DOB, -- Port B 8-bit Data Output

DOPA => DOPA, -- Port A 2-bit Parity Output

DOPB => DOPB, -- Port 1-bit Parity Output

ADDRA => ADDRA, -- Port 10-bit Address Input

ADDRB => ADDRB, -- Port 11-bit Address Input

CLKA => CLKA, -- Port A 1-bit Clock

CLKB => CLKB, -- Port B 1-bit Clock

DIA => DIA, -- Port 16-bit Data Input

DIB => DIB, -- Port B 8-bit Data Input

DIPA => DIPA, -- Port bit parity Input

DIPB => DIPB, -- Port bit parity Input

ENA => ENA, -- Port bit RAM Enable Input

ENB => ENB, -- Port bit RAM Enable Input

SSRA => SSRA, -- Port -bit Synchronous Set/Reset Input
SSRB => SSRB, -- Port bit Synchronous Set/Reset Input
WEA => WEA, -- Port bit Write Enable Input

WEB => WEB -- Port bit Write Enable Input

TWP>WP>W>W>W>wW>W>wW>

RPNRRRERREN

End of RAMB16BWE_S18_S9_inst instantiation

Verilog itit (/2 RBAV T—3Y)

//
//
//

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 11.2

RAMB16BWE_S18_S9 #(

_INIT_A(187h00000), // 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 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) ,
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- 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(256h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_36(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_37(256h0000000000000000000000000000000000000000000000000000000000000000) ,
- 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_S18 S9_inst (

_.DOA(DOA), // Port A 16-bit Data Output
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.boB(boB), // 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

s

// End of RAMB16BWE_S18 S9 inst instantiation

5 MR 1R ¥R
Spartan—3 ¥ = flL—3a FPGA —H%— HAK
Spartan—3A FPGA 773V F =K —h
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RAMB16BWE_S36

Z1)SF 47 : 16K-bit Data and 2K-bit Parity Synchronous Single Port Block RAM with 36-Bit Port

DI31:0] RAMB16BWE_S36

DIP[3:0]

DO[31:0]
]
ADDR[8:0]
WE[3:0]
EN
S5R
DOP[3:0]
|
CLK

X10330

M=

ZDOTHA TLUAUMIL I EYR X 16K V—R~ 36 b X512 V=KD 7L IR—hk RAM F7213 7 27 /L R —
FRAM LLCar 74Xzl —arTEET, av R — R MU Shb7ay 712 2IZFEIL T, AL EEX
IABRRIRFIZEITESNET, 72720 A —FA ER—FBIXAWZMILLTEY, FCAEY TLAIZT 78R T A%
FERNRVET, T—HEDIENE—RTar 7 Xalb—ar T, A A X —T L EZALRBRIENARET
T, 20T vy RAM IZiE, KEOA T v7 7 —F e @l DRI M TEET,

SN L

e A ] T AE

DOA, DOB 7 32 A=k A/B OF —ZHTjRR

DOPA, DOPB 7 4 R—R A/B DRYF 4 F 8 A

DIA, DIB AT 32 BR—RNA/B DT —HANJjRA

DIPA, DIPB Ay 4 R—R A/B D/RYF 4 N FJ/RA
ADDRA, ADDRB AT 14 R—F A/B DT L AAH /N2, MSB

12 % 12 ADDRA/B T 2%, LSB IZ
DATAWIDTH.A/B D& EICL>TH-F

nET,
WEA, WEB AD 4 =K A/B ODNANMETAN A X —T )V
ENA, ENB AFH 1 A—kA/B DAF—T )L
SSRA, SSRB A 1 R—F A/B DH AL ZE DRV b
CLKA, CLKB AH 1 R—kA/B Dy NF
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THAVDANTE

AAR =g E
HHE R Helg
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
RTEET, HFEALAZL VT —R LT, 2OV R R—R DAL TVA T — g F- B E A< I35 2
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 HMENHYET, ENA/ENB 1L, iGEHE 1 F23# 972 RAM AR —h A R —T7 NG BN T NNITERLET,
INHDE B I E B Y DATAWIDTH O EICEINVE DA IRDF T, BT —X AT, T —%H . 7
AN AR =T N TRV ADEFIE R AR L TLTZEW, IZDOHENEFIT T X TERLRWVWEEThENEE A,
fE SN TWZ2W A E B IXFBUE 0 1285 L TL7E&0,
WDOFIZ, A—hFA F/21TAR—F B ® DATAWIDTH Ofiid | FRUC B2 A kil iz R~ L £1,
DATAWIDTH {i& DI, DIP ¥#% ADDR #£#5: WE 5% DO. DOP ##:

1 DI[0] ADDRI[13:0] WE[3:0] 3> 27 v =— | DO[0]
W — WE 15 Z 12
2 DI[1:0] ADDR[13:1] WE[3:0] #3 > 27 =— | DO[1:0]
W — WE 15 Z 2B
4 DI[3:0] ADDR[13:2] WE[3:0] #3 > 27 v =— | DO[3:0]
Y— WE {5 5 I
9 DI[7:0]. DIP[0] ADDR[13:3] WE[3:0] Z3 >/l =— | DO[7:0]. DOP[0]
W — WE {5 518
18 DI[15:0], DIP[1:0] ADDR[13:4] WE[0] 3L WE[2] % DO[15:0], DOP[1:0]
——%— WE[0] |2, WE[1]
BLXOWER] 22— —
WE1] (28t
36 DI[31:0], DIP[3:0] ADDR[13:5] 7 WEL3:0] {5 % &L | DO[31:0], DOP[3:0]
7oA FA A —T
237

INAR A R—T NVARER LB T T APV RAMBL6.Sm.Sn T H Ay TL ALV N AL AR T—NTEET, F
7=, FL\ =271 RAMBI6BWE Sm_Sn 3 25&, NAN A2 —T NVEAEEZFEITTHID RAM DA AKX T—
arEBICEITTEET, INHOar R =3k hOWTAME SO, Y7 =7 THEIIC, d#EY)
1237 4F 2l —3ar E7- RAMBL6BWE 2t iR — R MIEEINE T,
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AR R 1%

B BT & T4k 55 BA
DATA WIDTH_A, Eicd 0.1.2,4.9.18, |0 A—hABLYB OF —XIgEEE
DATA WIDTH_B 36
INIT_A, 16 #¥K 36 B ME T _CE¥n Oy 74X al—arBOR—k B OH SO HE
INIT_B FRELET,
SIM_COLLISION_ T ALL, ALL AEYDFANEAELTZBEIYIaL —arDf)
CHECK DARNING- EAEECEET, M i&@&j@@f%
GENERATE_X_ . Je e 2t 7S
ONLY. F7-12 ALL IZRRET DL, B Ay © \\/ﬁ%ﬁjj}éh\
NONE BT AH N BIOARIDMENAE X) 1272
DET,
WARNING ONLY (ZERET DL, BiERXy—Y
DOIHBH NS, F‘aﬁ@féﬁﬁki(ﬁf%U@ﬁ
XEDOFEERFFEINET,

GENERATE_X_ONLY TR ETHE, i Ay
-V AEN T, BETAH B L OAE
UVDMENARE (X) 12720 E 7,

NONE I[ZRRET DL, BiEAy—JI I AE
N EETIH N BLOARVOMEITZFOE
FREESNET,
AE: ALL DA OEICHRETHE, v Ialb—ay
T A OREE R CE b2, ZOfE

PREETDEAITEESLE T, B, AR/
3ol —iay FHAL HARIZBRLU TS,

SRVAL.A, 16 % 36 £ ME T_RT¥n RV ME S (SSRB) N7 —hENZEEDR—
SRVAL_B NB O NEEREELET,
WRITE_MODE_A ezl WRITE_FIRST . WRITE._ EXALREFINALEZOFE - OBERIEE
WRITE_MODE_B READ_FIRST . FIRST _—

NO_CHANGE e

WRITE_FIRST (2% ET D&, B IAFE AN
HOR =M Ean g,

READ_FIRST |ZF%ET D&, TDAEY vr—
AV ZE AN AS IV TW S H 1R —b
W ENET,

NO_CHANGE I[Zg%ET 5L, AR —M1HHE
B SN E MR B SV ET,

INIT_00 ~ 16 %% 256 £ M T _RTEH 16kb OF —% AEY T LA DO E TR E
INIT_3F

INITP_00 ~ 16 % 256 B M T RTEr 2kb DRYT ¢ F—H AFY TLADYHEETEE
INITP_07

VHDL Bk (A2 RAVL T —23Y)
WD 2 SDORESTNIFELLEWEAIFTar — L., T4 T4 B = OB AT £,

Library UNISIM;
use UNISIM.vcomponents.all;
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-- RAMB16BWE_S36: 512 x 32 + 4 Parity bits Single-Port byte-wide write RAM

Spartan-3A

-— Xilinx HDL Libraries Guide, version 11.2

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
INIT_00 =>
INIT_01 =>
INIT_02 =>
INIT_03 =>
INIT_04 =>
INIT_05 =>
INIT_06 =>
INIT_O07 =>
INIT_08 =>
INIT_09 =>
INIT_OA =>
INIT_OB =>
INIT_OC =>
INIT_OD =>
INIT_OE =>
INIT_OF =>
-- Address
INIT_10 =>
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 =>

0

X
X
X+
X

X'

to 127

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™

12
X"

X
X
X+
X
X

X'

8 to 255

'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™

25
X'

X
X
X
X
X

X'

6 to 383

'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™

38
X'

X
X
X+
X
X

X'

4 to 511

'0000000000000000000000000000000000000000000000000000000000000000™
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™"
0000000000000000000000000000000000000000000000000000000000000000*"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
0000000000000000000000000000000000000000000000000000000000000000*"

X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000™,

X""*0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000**
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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

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
WE => WE -- 4-bit Write Enable Input

)
-- End of RAMB16BWE_S36_inst instantiation

Verilog 8t (A2 RA L IT—23Y)

// RAMB16BWE_S36: 512 x 32 + 4 Parity bits Single-Port byte-wide write RAM
// Spartan-3A
// Xilinx HDL Libraries Guide, version 11.2

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) ,
- 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_0B(256~h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_OC(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”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
// 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) ,
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-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(2567h00000000_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” hOOOOOOOO 00000000 00000000 OOOOOOOO 00000000 00000000 00000000_00000000),
- INIT_23(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_24(256~ hOOOOOOOO 00000000 OOOOOOOO OOOOOOOO 00000000 OOOOOOOO 00000000_00000000),
- INIT_25(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_26(256~ hOOOOOOOO 00000000 00000000 OOOOOOOO 00000000 00000000 00000000_00000000),
- INIT_27(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_28(256~ hOOOOOOOO 00000000 00000000 00000000 00000000 00000000 00000000_00000000),
- INIT_29(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_2A(256” h00000000_00000000_00000000_00000000_00000000_00000000_00000000 00000000),
_INIT_2B(256~ hOO00OOOO_OOOOOOOO_OOOO0000_0OOO0OOO_OOOOOOOO_OOOOOOOO_OOOOOOOO_OOOOOOOO)

- 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(256”h00000000_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(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
- INIT_34(256~ hOOOOOOOO 00000000 OOOOOOOO OOOOOOOO 00000000 00000000 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(256h00000000_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_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
_WE(WE) // 4-bit Write Enable Input

// End of RAMB16BWE_S36_inst instantiation
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EA4E . FHALY ILAVE & XILINXs

RAMB16BWE_S36_S18

1S5 47 : 16K-bit Data and 2K-bit Parity Synchronous Dual Port Block RAM with 36-bit and 18—bit Ports

DIAG1:0] RAMB16BWE_S36_518
DIPA[3:0]
DOA[31:0]
j—
ADDRA[8:0]
WEA[3:0]
ENA
SSRA
DOPA[3:0]
—
CLKA
—>
DIB[15:0
DOB[15:0]
—
DIPB[1:0]
-
ADDRB[9:0]
|
WEB[1:0]
| DOPBI[1:0]
—
ENB |
SSRB_
LKB
CLkB 1

X033

M=

ZOTH A L AVMEI I EYR X 16K U—R~ 36 Bk X 512 U—RDT 7L iR—hk RAM F7/21357 270 AR—
FRAM LTIy 74Xzl —aTEET, R —RMUHEEIND 700 Z7IZZBICRMIL T, AL EES
ABDRFFIZEZITENE T, 2770, A—FA ER—FBIXAEVWIZHNLTEBY, FICAEY 7L A7 72150
FERBNCRVET, T —HRBDANE—RTar 7 Fal— a7, SAh A X —T L EBXALBIENTFTFET
T, 20T vy RAM IZiE, KEOA T vT 7 —F e @ DRI M TEET,
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AR— D 5t 5

R—+4& A E ] T RE

DOA, DOB H 32 A—KA/B OF —HHJj A

DOPA, DOPB A 4 A=k A/B ORUT 4 T8

DIA, DIB AT 32 R—KA/B DT —HZANJJRA

DIPA, DIPB A 4 R—F A/B DRUF 4 A SRR
ADDRA, ADDRB AT 14 A—FA/B DT RLAANTJ/NZ, MSB

1% 12 ADDRA/B T 2%, LSB IZ
DATAWIDTH.A/B ®# EICE>TF

nET,
WEA, WEB AT 4 R—hk A/B DNAMETAS A3 —T )L
ENA. ENB A 1 A—KA/B DA F—T )L
SSRA, SSRB AH 1 R—1 A/B O ALY 2ZO RV &R
CLKA, CLKB AT 1 A=k A/B OZays A7

FHEALDANF &

AAR =g Tl
HERR Hedw
CORE Generator™ LY % —R aJ
~ZudDYR—h K]

ZOTL AN, EHED RTL 5278 T RAM OESNAE T 2GR T 52 ICED FEAE DB — NV THEm CT&
T, FHIT. ALY — NV DO~=aT L EBRL TS, £721%. CORE Generator™ THZ D RAMB O~ 27z {E
BCEET, BEHEALVAZ YT —R LT, ZOAVR—RK MDA TFVA T =g - TR E 2 < #+ 52
ELR[AETT, ZOAVR—RNEA LA 2— T BIZIL ISE® T HDL 7> 7' L —brafE 320, F2idko
A AR —ay T L= Nea— R ET, SER AN T N CHEERE B IR L TEE0,
CLKA/CLKB Z7uv {2 5% 77547 Zav 712, SSRA/SSRB Uy ME B2 M 0 £3589 vy ME B1c#s
T HMENHVET, ENA/ENB 1, aPRE 1 F721L#@ 0172 RAM AR —F A R —T7 W E 5 OWNT I IC#ERLET,
INHDEBIZHE BT DATA WIDTH O EICINE DD IROFE T, BT —X AN, 7 —%H . 7
Ab AR =T, TRUADEEIF R EMERL TIZEW, E0OHIEBITT R TERLRAVEETOhrENEE A,
fE RSN TWZ2W A NE B I3FRBUE 0 128 L T7E&0,

WDOERIZ, B—F A F21TR—F B D DATAWIDTH DL, FHIC KB A ke B s 2R~ LE T,

DATA_WIDTH {i& DI. DIP #£#x ADDR #£#5 WE 4 DO. DOP &
1 DI[0] ADDRI[13:0] WE[3:0] 3> v =— | DO[0]
W — WE 15 52
2 DI[1:0] ADDR[13:1] WE[3:0] 3> v =— | DO[1:0]
W— WE {5 & 128kt
4 DI[3:0] ADDR[13:2] WE[3:0] 3> 7/L =— | DO[3:0]
W— WE {5 =28k
9 DI[7:0]. DIP[0] ADDRI[13:3] WE[3:0] 23> 7 =— | DO[7:0]. DOP[0]
Y WE {5 5 I
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DATA_WIDTH f&

DI. DIP 1&#5

ADDR #E#: WE $##x

DO. DOP ik

18

DI[15:0], DIP[1:0]

ADDR[13:4] WE[0] L0t WE[2] %
Z—#— WE[0] {2, WE[1]
BLOWERB] 22 —¥—

WELL] (28 H5e

DO[15:0], DOP[1:0]

36

DI[31:0], DIP[3:0]

ADDRI[13:5] % WE[3:0] {§ 5 & B L
T2 AR TAN A X —T )V

W HERE

DO[31:0], DOP[3:0]

PAR A

TNVEMEN LB UE, fYIZ RAMBL6.Sm. Sn T 9 Ay T AV R A L AR — b CEET, £

7=, FL\ <271 RAMBI6BWE Sm_Sn 2 H§25&, NAN AR —T VEANEZFEITTDHID RAM DA AKX T—

arEBIZEITTEET, INbLOAVR—RhOWF BN FEHSh TR, Y7y =7 THBRIC, 1Y)

a7 4F 2 —3 387~ RAMBI6BWE 2 iR — R MIEHINET,
AT RE A R
B 247 & TI+ILE 55 BA
DATAWIDTH A, B 0.1.2, 4,9, 18, 0 R—=FABIOB OTF —HXIguETE
DATA_WIDTH_B 36
INIT_A, 16 #E% 36 £ ME 4 _CEn a7 4F¥al—rargOR—h B O OHE
INIT_B ERRELET,
SIM_COLLISION_ pasadl ALL, ALL AEVOBANEAELI-SEIC 2l — a0
CHECK OARNING. BB ECXET, 2 :Mmamrfo
GENERATE_X_ . i e TS
ONLY. 3713 ALL [ZERET HE, BERAyE—UN Hjjjéa%
NONE BETAHANBIOAERIDOMEBRAE X) 127
nET,
WARNING_ ONLY |2 ETHE, Ay —
OHZMHDEN, B#ETAHBIOATYOMHE
XD FERFENET,
GENERATE_X_ONLY IZFRET D&, & Ay
=V AEN T, BEETAH I BIOAE
VOB RE X) 1220 ET,
NONE (ZRRET DE, BiEAyE—JITH X
NI, BEETAIHNDBLOARVOHIZZFDE
FREFFSnET,
AE . ALL USNDOEIZERETHE, V32l —Tay
FIZT VA ORBEEFRHR CTE bz, ZOfE
A E A A AT, S, [ o/
TRalb—vay FHPEA ﬁ%F‘JI%%%H{iLTQE‘éb‘O
SRVAL_A, 16 %% 36 v Ml T _RCERm EIHVE Y ME 5 (SSRB) N7 —hENi=E& DR —
SRVAL_B FB OHNEERRELET,
WRITE_MODE_A CFF WRITE_FIRST | WRITE. FXALNETENDEEDR - OIEERIEEL
WRITE_MODE_B READ_FIRST . FIRST o
NO_CHANGE °
WRITE_FIRST |ZREE T H &, EXIAENIMED
AR =N s ET,
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B BT & T4k ]
READ FIRST IZERTETHE, D AEY vy —
LA NE RN SN TWO T EA R —b
W& ET,
NO_CHANGE IZBR ET &, 1R —FnbiE
BT SN B RER S NE T,
INIT_00 ~ 16 #E¥ 256 & M TRTPr 16kb DOF —% AEY 7L A DYIWIE AT E
INIT_3F
INITP_00 ~ 16 % 256 £ MH T_RCER 2kb DANVT ¢ F—& AEY TLADOYMEETEE
INITP_07
VHDL it (A REALIT—3Y)

WD 2 DO XNFEELZVGAIFIE—L, TV T AT AEED

ATZAED AT £

Library UNISIM;
use UNISIM.vcomponents.all;

-- 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 11.2

RAMB16BWE_S36_S18_

generic map (

INIT_A => X"000000000",
INIT_B => X"00000",
SIM_COLLISION_CHECK => “ALL",
SRVAL_A => X"
SRVAL_ B => X"
WRITE_MODE_A
WRITE_MODE_B

inst : RAMB16BWE_S36_S18

-- Value of output RAM registers on Port A at startup
Value of output RAM registers on Port B at startup
"“NONE", "WARNING", "GENERATE_X_ONLY', "ALL"
000000000*, Port A ouput value upon SSR assertion

00000", Port B ouput value upon SSR assertion

=> "WRITE_FIRST", WRITE_FIRST, READ_FIRST or NO_CHANGE

=> "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_OO0 => 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"",
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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*"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT 29 =>
INIT 2A =>
INIT 2B =>

X
X
X
INIT_2C => X

-- 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*"
*0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
**0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT 39 =>
INIT_3A =>
INIT_3B =>

X
X
X
INIT_3C => X

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 O to 127

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_O1 => 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 (

);
-- End

DOA => DOA,

DOB => DOB,
DOPA => DOPA,
DOPB => DOPB,
ADDRA => ADDRA,
ADDRB => ADDRB,
CLKA => CLKA,
CLKB => CLKB,
DIA => DIA,

DIB => DIB,
DIPA => DIPA,
DIPB => DIPB,
ENA => ENA,

ENB => ENB,
SSRA => SSRA,
SSRB => SSRB,
WEA => WEA,

WEB => WEB

Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port

A

W>WI>W>W>W>W>W>wW>w

32-bit Data Output
16-bit Data Output

4-bit
2-bit
9-bit

Parity Output
Parity Output
Address Input

10-bit Address Input

1-bit
1-bit

Clock
Clock

32-bit Data Input
16-bit Data Input

4-bit

parity Input

parity Input

RAM Enable Input

RAM Enable Input
Synchronous Set/Reset Input
Synchronous Set/Reset Input
Write Enable Input

Write Enable Input

of RAMB16BWE_S36_S18_inst instantiation
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Verilog itk (A RA L 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 11.2

RAMB16BWE_S36_S18 #(
- INIT_A(367h000000000), // Value of output RAM registers on Port A at startup
- INIT_B(18~h00000), // Value of output RAM registers on Port B at startup
-SIM_COLLISION_CHECK('*ALL"™), // "NONE'", "WARNING_ONLY", *"GENERATE_X_ ONLY", "ALL"
.SRVAL_A(36~h000000000), 7/ 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 0 to 255, Port B Address 0 to 127

- INIT_00(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_02(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_05(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_06(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_07(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_08(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_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) ,
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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

// Port A Address 0 to 255, Port B Address O 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 (

-DOA(DOA), // Port A 32-bit Data Output

.boB(DbOB), // 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-b RAM Enable Input

-ENB(ENB), // Port B 1-bit RAM Enable Input

_.SSRA(SSRA), // Port A 1-b 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
L
Spartan-3 ¥ = %L —g FPGA .—H%— HAK
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RAMB16BWE_S36_S36

T1)SF 47 : 16K-bit Data and 2K-bit Parity Synchronous Dual Port Block RAM with 36-bit Ports

DIA31:0] | RAMB16BWE_S36_S36
DIPA[3:0]
DOA[31:0]
]
ADDRA[8:0]
WEA[3:0]
ENA
SSRA
DOPA[3:0]
CLKA
—P
DIB[31:0
DOB[31:0]
DIPB{3:0 -
ADDRB[8:0]
||
WEB[3:0]
— DOPB[3:0]
]
ENB |
SSR8 |
CLKB
—P

w1032

M=

IDOTHAY ZLAVNMNEI 1 EYR X 16K U —R~ 36 b X 512 T—RDT > 7 )b IR—h RAM £33 7 27 /v R —
FRAM ELCar 74Xzl —arTEEd, avR—Rx U MUHRSn b7y ZIZERIZFEHIL T, fA L EEE
ABRFEFICEITENET, 72770, R—F A ER—FBIZAEWTHMNLTEY, FLAEY 7L AT 72T HMIE
FERBNRVET, F—HEBDOENE—RTar 7 Fal —arid. MM A X — 7 NV EXALBIENRTTRET
T, ZOT7uvZ RAM IZIiX, KEOA T 7 T —2 % @O I M TEET,
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E4E . THAY ILAVE & XILINX:

AR— D 5t 5

R—+4& A E ] T RE

DOA, DOB H 32 A—KA/B OF —HHJj A

DOPA, DOPB A 4 A=k A/B ORUT 4 T8

DIA, DIB AT 32 R—KA/B DT —HZANJJRA

DIPA, DIPB A 4 R—F A/B DRUF 4 A SRR
ADDRA, ADDRB AT 14 A—FA/B DT RLAANTJ/NZ, MSB

1% 12 ADDRA/B T 2%, LSB IZ
DATAWIDTH.A/B ®# EICE>TF

nET,
WEA, WEB AT 4 R—hk A/B DNAMETAS A3 —T )L
ENA. ENB A 1 A—KA/B DA F—T )L
SSRA, SSRB AH 1 R—1 A/B O ALY 2ZO RV &R
CLKA, CLKB AT 1 A=k A/B OZays A7

FHEALDANF &

AAR =g Tl
HERR Hedw
CORE Generator™ LY % —R aJ
~ZudDYR—h K]

ZOTL AN, EHED RTL 5278 T RAM OESNAE T 2GR T 52 ICED FEAE DB — NV THEm CT&
T, FHIT. ALY — NV DO~=aT L EBRL TS, £721%. CORE Generator™ THZ D RAMB O~ 27z {E
BCEET, BEHEALVAZ YT —R LT, ZOAVR—RK MDA TFVA T =g - TR E 2 < #+ 52
ELR[AETT, ZOAVR—RNEA LA 2— T BIZIL ISE® T HDL 7> 7' L —brafE 320, F2idko
A AR —ay T L= Nea— R ET, SER AN T N CHEERE B IR L TEE0,
CLKA/CLKB Z7uv {2 5% 77547 Zav 712, SSRA/SSRB Uy ME B2 M 0 £3589 vy ME B1c#s
T HMENHVET, ENA/ENB 1, aPRE 1 F721L#@ 0172 RAM AR —F A R —T7 W E 5 OWNT I IC#ERLET,
INHDEBIZHE BT DATA WIDTH O EICINE DD IROFE T, BT —X AN, 7 —%H . 7
Ab AR =T, TRUADEEIF R EMERL TIZEW, E0OHIEBITT R TERLRAVEETOhrENEE A,
fE RSN TWZ2W A NE B I3FRBUE 0 128 L T7E&0,

WDOERIZ, B—F A F21TR—F B D DATAWIDTH DL, FHIC KB A ke B s 2R~ LE T,

DATA_WIDTH {i& DI. DIP #£#x ADDR #£#5 WE 4 DO. DOP &
1 DI[0] ADDRI[13:0] WE[3:0] 3> v =— | DO[0]
W — WE 15 52
2 DI[1:0] ADDR[13:1] WE[3:0] 3> v =— | DO[1:0]
W— WE {5 & 128kt
4 DI[3:0] ADDR[13:2] WE[3:0] 3> 7/L =— | DO[3:0]
W— WE {5 =28k
9 DI[7:0]. DIP[0] ADDRI[13:3] WE[3:0] 23> 7 =— | DO[7:0]. DOP[0]
Y WE {5 5 I
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£ XILINX: EBA4E . FHAY ILAVE

DATAWIDTH {& DI, DIP ¥t ADDR E#: WE $E#5t DO. DOP {£#:

18 DI[15:0], DIP[1:0] ADDRI[13:4] WE[0] 3L WE[2] % DO[15:0], DOP[1:0]
Z—H— WE[0] {2, WE[1]
BELOWE[3] &= —H—
WE[1] Iz 8k

36 DI[31:0], DIP[3:0] ADDR[13:5] % WE[3:0] {5 B L | DO[31:0], DOP[3:0]
TeSAh FA D AR =T L
(B

A A =T WVENER LB T UE, A YIZ RAMBL6.Sm. Sn 7 Ay LAV R A L RAZ L T — R TEET, F
72, FL\ <271 RAMBI6BWE Sm_Sn il §2&, NAN A 2 —T NWVEANEEFEITTHID RAM DA AF L E—
TarEBICEITTEET, Inboar R —3xrrOWTenME S TR, Y7y =7 THBEIRNIZ, @)
I3 7 4F 2l —a 87 RAMBI6BWE i R — R MIEFHINET,

VHDL ik (A2 RAVS T —23Y)

WD 2 DORELPHFAEL WG E T =L =TT H 5 ORIV T ET,
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 11.2

RAMB16BWE_S36_S36_inst : RAMB16BWE_S36_S36
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_O1 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_O5 => 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"",
-- 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"",
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& XILINXe

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""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""

INIT_25 =>
INIT_26 =>
INIT 27 =>
INIT_28 =>
INIT_29 =>
INIT_2A =>

XX X X XX

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""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
**0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™",

INIT_35 =>
INIT_36 =>
INIT_37 =>
INIT_38 =>
INIT_39 =>
INIT_3A =>

XXX X XX

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_O0 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_O01 => 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 (

)s

-- End

DOA => DOA,

DOB => DOB,
DOPA => DOPA,
DOPB => DOPB,
ADDRA => ADDRA,
ADDRB => ADDRB,
CLKA => CLKA,
CLKB => CLKB,
DIA => DIA,

DIB => DIB,
DIPA => DIPA,
DIPB => DIPB,
ENA => ENA,

ENB => ENB,
SSRA => SSRA,
SSRB => SSRB,
WEA => WEA,

WEB => WEB

Port A
Port B
Port A
Port B
Port A
Port B
Port A
Port B
Port A
Port B
Port A
Port-B
Port A
Port B
Port A
Port B
Port A
Port B

32-bit Data Output
32-bit Data Output
4-bit Parity Output
4-bit Parity Output

Address Input

Clock

Clock
t Data Input
t 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

o e o

of RAMB16BWE_S36_S36_inst instantiation

Spartan—-3A # &1 Spartan-3A DSP S42J5!) 4K (HDL A)
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£ XILINX: EA4E . FHAY ILAVE

Verilog 81t (A2 RA IT—23Y)

// RAMB16BWE_S36_S36: 512 x 32 + 4 Parity bits byte-wide write Dual-Port RAM
// Spartan-3A
// Xilinx HDL Libraries Guide, version 11.2

RAMB16BWE_S36_S36 #(
CINIT A(36 h000000000), // 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(36~7h000000000), // Port A output value upon SSR assertion
-SRVAL_B(367h000000000), // 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

// 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(256h00000000_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),
- 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_OC(256>h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
_INIT_0OD(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

- 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~h00000000_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(256h00000000_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),
- 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(256~h00000000_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) ,

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
222 http://japan.xilinx.com UG613 (v11.3) 2009 &£ 9 A 16 H



& XILINXe

- 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”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_3A(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- INIT_3B(256”h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000) ,
- 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
.DOB(DOB), // Port
_DOPA(DOPA) , // Port
.DOPB(DOPB), // Port
.ADDRA(ADDRA), // Port
.ADDRB(ADDRB), // Port
.CLKA(CLKA), // Port
_CLKB(CLKB), // Port
.DIA(DIA), // Port
.DIB(DIB), // Port
_.DIPA(DIPA), // Port
_DIPB(DIPB), // Port-B
_ENA(ENA), // Port A
_ENB(ENB), // Port B
.SSRA(SSRA) , // Port A
_SSRB(SSRB), // Port B
_WEA(WEA), // Port A
_WEB(WEB) // Port B

32-bit Data Output
32-bit Data Output
4-bit Parity Output
4-bit Parity Output
t Address Input
t Address Input
t Clock

UUO’U
' =
(@]
-—
o
(9]
=

it Data Input

it Data Input

t parity Input

t parity Input

t RAM Enable Input
t RAM Enable Input
t

t

t

t

>WPrW>rO>0>m>

Synchronous Set/Reset Input
Synchronous Set/Reset Input
Write Enable Input

9-
9-
1-
1
32-
3
4-
4-
1-
1-
1-
1-
4-
4- Write Enable Input

-'--'--—--—-UU--I--'

UUUUUUUUI

// End of RAMB16BWE_S36_S36_inst instantiation

EE3 R

Spartan-3 ¥ = %l —3a FPGA & —H%— HAK
Spartan-3A FPGA 773V 5 —&3 —h
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£ XILINX: EBA4E . FHAY ILAVE

RAMB16BWE_S36_S9

1S5 47 : 16K-bit Data and 2K-bit Parity Synchronous Dual Port Block RAM with 36-bit and 9—bit Ports

DIA31:0] | RAMB16BWE_S36_5S9
DIPA[3:0] DOA[31:0]
|
ADDRA[B:0]
WEA[3:0]
s DOPA[3:0]
SSRA ]
CLKA
DIB(7:0
DOB[7:0]
DIPB[0:0]
ADDRB[10:0
WEB DOPB[0:0]
ENB —
SSRB
CLKB

X10067

ME

ZDOTHAY ZLAVNMNEI, 1 EYR X 16K U —R~ 36 b X 512 T—RD 7L IR—h RAM F720137 27 /v R —
FRAM ELCar 74 ¥zl —arTEEd, avR—Rx MU RShb7ay ZIZERIZFEBIL T, @A LEEE
ABRFEFICEITENET, 72770, R—F A ER—FBIZAEWIHMNLTEY, FLAEY TLAICT 72T HMIE
FERBNRVET, T—HEDILNE—RTar 7 FXalb —ar 7L, A AR =T NV EXALBRIENARET
T, ZOT7vvy RAM IZiX, KEOA T 7 T —2 % @0 I M TEET,

A — 0D B8

R—r4& Hm ] T RE

DOA, DOB H 32 BA—KA/B OF —HH JjRA

DOPA, DOPB H 4 R—KA/B ORUT 4 HF1/52

DIA, DIB AT 32 R—=KFA/B DF —FANTjRA

DIPA, DIPB AT 4 R—F A/B DRUT 4 ANFIRA
ADDRA. ADDRB AS 14 F—k A/B OFTRLRAJI/NZ, MSB

1% 12 ADDRA/B T4 2%, LSB IZ
DATAWIDTH.A/B O EICE>TkFE

DET,
WEA, WEB AD 4 A=k A/B DNSAMETAN AF—T L
ENA. ENB AF 1 A=k A/B DAF—T )1
SSRA. SSRB A 1 R—F A/B DALY AZ ORI £
CLKA, CLKB A 1 R—hA/B DIy AT
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E4E . THAY ILAVE & XILINX:

THAVDANTE

AAR =g E
HHE R Helg
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
RTEET, HFEALAZL VT —R LT, 2OV R R—R DAL TVA T — g F- B E A< I35 2
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 HMENHYET, ENA/ENB 1L, iGEHE 1 F23# 972 RAM AR —h A R —T7 NG BN T NNITERLET,
INHDE B I E B Y DATAWIDTH O EICEINVE DA IRDF T, BT —X AT, T —%H . 7
AN AR =T N TRV ADEFIE R AR L TLTZEW, IZDOHENEFIT T X TERLRWVWEEThENEE A,
fE SN TWZ2W A E B IXFBUE 0 1285 L TL7E&0,
WDOFIZ, A—hFA F/21TAR—F B ® DATAWIDTH Ofiid | FRUC B2 A kil iz R~ L £1,
DATAWIDTH {i& DI, DIP ¥#% ADDR #£#5: WE 5% DO. DOP ##:

1 DI[0] ADDRI[13:0] WE[3:0] 3> 27 v =— | DO[0]
W — WE 15 Z 12
2 DI[1:0] ADDR[13:1] WE[3:0] #3 > 27 =— | DO[1:0]
W — WE 15 Z 2B
4 DI[3:0] ADDR[13:2] WE[3:0] #3 > 27 v =— | DO[3:0]
Y— WE {5 5 I
9 DI[7:0]. DIP[0] ADDR[13:3] WE[3:0] Z3 >/l =— | DO[7:0]. DOP[0]
W — WE {5 518
18 DI[15:0], DIP[1:0] ADDR[13:4] WE[0] 3L WE[2] % DO[15:0], DOP[1:0]
——%— WE[0] |2, WE[1]
BLXOWER] 22— —
WE1] (28t
36 DI[31:0], DIP[3:0] ADDR[13:5] 7 WEL3:0] {5 % &L | DO[31:0], DOP[3:0]
7oA FA A —T
237

INAR A R—T NVARER LB T T APV RAMBL6.Sm.Sn T H Ay TL ALV N AL AR T—NTEET, F
7=, FL\ =271 RAMBI6BWE Sm_Sn 3 25&, NAN A2 —T NVEAEEZFEITTHID RAM DA AKX T—
arEBICEITTEET, INHOar R =3k hOWTAME SO, Y7 =7 THEIIC, d#EY)
1237 4F 2l —3ar E7- RAMBL6BWE 2t iR — R MIEEINE T,
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£ XILINX: EBA4E . FHAY ILAVE

AR R 1%

B BT & T4k 55 BA
DATA WIDTH_A, Eicd 0.1.2,4.9.18, |0 A—hABLYB OF —XIgEEE
DATA WIDTH_B 36
INIT_A, 16 #¥K 36 B ME T _CE¥n Oy 74X al—arBOR—k B OH SO HE
INIT_B FRELET,
SIM_COLLISION_ T ALL, ALL AEYDFANEAELTZBEIYIaL —arDf)
CHECK DARNING- EAEECEET, M i&@&j@@f%
GENERATE_X_ . Je e 2t 7S
ONLY. F7-12 ALL IZRRET DL, B Ay © \\/ﬁ%ﬁjj}éh\
NONE BT AH N BIOARIDMENAE X) 1272
DET,
WARNING ONLY (ZERET DL, BiERXy—Y
DOIHBH NS, F‘aﬁ@féﬁﬁki(ﬁf%U@ﬁ
XEDOFEERFFEINET,

GENERATE_X_ONLY TR ETHE, i Ay
-V AEN T, BETAH B L OAE
UVDMENARE (X) 12720 E 7,

NONE I[ZRRET DL, BiEAy—JI I AE
N EETIH N BLOARVOMEITZFOE
FREESNET,
AE: ALL DA OEICHRETHE, v Ialb—ay
T A OREE R CE b2, ZOfE

PREETDEAITEESLE T, B, AR/
3ol —iay FHAL HARIZBRLU TS,

SRVAL.A, 16 % 36 £ ME T_RT¥n RV ME S (SSRB) N7 —hENZEEDR—
SRVAL_B NB O NEEREELET,
WRITE_MODE_A ezl WRITE_FIRST . WRITE._ EXALREFINALEZOFE - OBERIEE
WRITE_MODE_B READ_FIRST . FIRST _—

NO_CHANGE e

WRITE_FIRST (2% ET D&, B IAFE AN
HOR =M Ean g,

READ_FIRST |ZF%ET D&, TDAEY vr—
AV ZE AN AS IV TW S H 1R —b
W ENET,

NO_CHANGE I[Zg%ET 5L, AR —M1HHE
B SN E MR B SV ET,

INIT_00 ~ 16 %% 256 £ M T _RTEH 16kb OF —% AEY T LA DO E TR E
INIT_3F

INITP_00 ~ 16 % 256 B M T RTEr 2kb DRYT ¢ F—H AFY TLADYHEETEE
INITP_07

VHDL Bk (A2 RAVL T —23Y)
WD 2 SDORESTNIFELLEWEAIFTar — L., T4 T4 B = OB AT £,

Library UNISIM;
use UNISIM.vcomponents.all;
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-- 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 11.2

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 0 to 127

INIT_OO0 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_03 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_O05 => 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"*,
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*",
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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 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
);

-- End of RAMB16BWE_S36_S9_inst instantiation

Verilog itit (/2 RBAV T—3Y)

// 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 11.2

RAMB16BWE_S36_S9 #(
_INIT_A(36~h000000000), // 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(36”h000000000), // 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 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) ,
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- 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(256h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_36(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
_INIT_37(256h0000000000000000000000000000000000000000000000000000000000000000) ,
- 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_S9_inst (
_.DOA(DOA), // Port A 32-bit Data Output
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.boB(boB), // 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

s

// End of RAMB16BWE_S36_S9 inst instantiation

5 MR 1R ¥R
Spartan—3 ¥ = flL—3a FPGA —H%— HAK
Spartan—3A FPGA 773V F =K —h
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E4E . THAY ILAVE & XILINX:

RAMB16BWER

)25 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) jummm

11174

ME

BEOT oy 7RAM AEVMNE I TWET A, ZHUTILH 16kb 7 —4 + 2kb /U7 RAM/ROM AEVEL T 7 ¢
Fal—raryTEET, INHDOTrys RAM IZIE, KEDOA U TF v T —H e @i oORITEMTEET, Z0
I R—FUMEI L EYR X 16K V—R~ 36 Bk X 512 U—RD 7L 38—k RAM 72137 27 /L /R—k RAM &
LTar74¥al—arC&ET, arfA—rrMIBENS7ay 72582 RL T, FiA ML EEZIAL DA
BRICHITENE T, 72720, R—F A ER—F BIXAWIIHYILTEY, RCAEY TL A7 72T 5MIEIERIIC
R0ET, THEDINNE—RTar 7ol —Tar 3L, S A3 =T N EEZALBENATRETT, 2D
RAM IZIX, A 74 ¥ ab—a AR VU AZEHY) | G UEER 1 7y FATNV DU AT 2 N384
T HLEEIZ RAM O clock—to—out A L& (] ESEHZENTEET,

A — 0D B8
WOFRIZ, R—F A F/21ZAR—F B ® DATAWIDTH Ofii &, Fic B3 ANkt 18 a rLUE9,
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DATA WIDTH {& DI, DIP #%#5% ADDR #%#5 WE 1£#%

1 DI[0] ADDRI[13:0] WE[3:0] 23> 2L o—%F— WE {5 512 #¢

2 DI[1:0] ADDRI[13:1] WE[3:0] &3> 7V =—H— WE {3 5128kt

4 DI[3:0] ADDR[13:2] | WE[3:0] &> 7 )V 2—+— WE (5 5|2 Bt

9 DI[7:0], DIP[0] ADDR[13:3] WE[3:0] 23> 7L o—H— WE {5 512 H e

18 DI[15:0], DIP[1:0] ADDR[13:4] | WE[0] BXLT* WE[2] &=—¥— WE[0] 2, WE[1] X T WE[3]
% o—4— WE[1] I HE

36 DI[31:0], DIP[3:0] ADDR[13:5] % WE[3:0] E 5 ZBIH L 723 Ak TAh A3 — 7 AT HEfE

WAL ZE RN EI2NES 1T 812V RAMBL6_Sm_Sn 38X T8 RAMB16BWER Sm_Sn =L AL e A L A3
T—hTEET, INHDOALF—RFOWNT I BNFEHAINTWOIIR, Y7 =7 THEIIZ, BElar 74F=
L —3ia &7 RAMBI6BWE =L AL MIAEFEINET,

R—r4£ palL & T RE

DOA, DOB A 32 A=K A/B DT —ZH IR

DOPA, DOPB H 4 A—KA/B ORUF 4 H SR 2

DIA, DIB AT 32 K=k A/B OF —HZ ANFjRA

DIPA, DIPB AT 4 A=k A/B D/RUF 4 AJJRA

ADDRA, ADDRB A 14 —hA/B DT RV AATI/NA, MSB (3H 12 ADDRA/B[13] T
75> LSB i% DATAWIDTH.A/B D% E L > TR FVE T,

WEA ., WEB A7 4 AR—FA/B DNXAMETFAN AR —T )V

ENA. ENB AF 1 AR—KA/B DAFX—T )V

REGCEA, REGCEB | A/ 1 WAL AZ ray s A5 —T )L

RSTA, RSTB AD 1 R—FA/B OH AL 2EZOEY N VB, ZOVEY NI,
RSTTYPE BYEDEIZHEW R /3R 74X 2L —
var TEET,

CLKA, CLKB A 1 A—hMA/B OIavy7 A7

_“'U"f/ DA jj 73_ /i

AVARB =3y ]

i) i

CORE Generator™ 33X\ ¥ —k AJ

~7rdOHR—h K]

MBI A NE T N CTEYRE 5128 m L C7Z&V, CLKA/CLKB Zuy 7§ 5% 7 7747 7y 72, RSTA/RSTB
Uy ME S ZmEBUE 0 £V By ME B It T2 ERHYET, ENA/ENB (X, fmPRE 1 £7213EY)
72 RAM iIR—h A X =T W EBDOWT NI HEF L £9°, REGCEA X REGCEB (%, %fita95 DOAREG £7-1%
DOB REG B2 1 IZERESNTWAIEE, MU AL RAXD 7y A RX—T7 VERITREME | \ZHEFi 754
ERHVET, DOAREG 2 0 ITRESNTWDHEE 1L, REGCEA 3L REGCEB 33l 0 ICFRETOMLENDHY
F7,

INHDE FIT B L DATAWIDTH O EICLVE DD, FELOR— DFE T, LB RT —H AN, T—
KT TAN AR —T N TRUAOERG G HREHRL TESW, E0OENEBIZ T X TEFELAWEETHE
WER A, RSN TORWATIE S IZGEME 0 I28 L T,
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AR R 1%

B 2L fi& TIHILE SR ER
DATA_WIDTH_A I 0.1.,2,4.9,18, 36 0 R—hA OTF—XIgEHETE
DATA_WIDTH_B H K 0.1.2,4,9,18, 36 0 R—kB OF —ZIEEFEE
DOA_REG B 0.1 0 RAM DAV AE &R T 20, /N
AT A RELET,
DOB_REG I 0.1 0 RAM O VP AZ &R 50, /A%
AERe T AR ELE T,
INIT_A 16 %K 36" h000000000 ~ T _TEr ar 74X al—arBoR—rA DM
36 h68719476735 ONEERRELET,
INIT_B 16 %K 36°h000000000 ~ 4+ _C¥n a7 4¥al—argoOR—sB OHS
36’ h68719476735 DOYIMEZEELET,
INIT_FILE pedl 0 B> h3CFF NONE vy 7 RAM OWHIEE R E T D200
TrANLERELET,
INIT_00 ~ 16 %K 256 £ Ml T _TERm 16kb DT —X% AEY TLADPIHNE S
INIT_3F FBELET,
INITP_00 ~ 16 %% 256 B Ml T _RCEn 2kb D RYT 4 AEY TLADHIHINEE
INITP_07 HBELET,
RSTTYPE Pl SYNC. ASYNC SYNC Vevh, R#, 3 ERPEEELET,
SIM_COLLISION_ ==v1l ALL, ALL AEYDOBEAMNIE LAY Ial —
CHECK SEIEERATE_X_ v OBER ST C %iﬂ
\éVgE\I;IING_ ALL IZRRET DL, Bl Ay — VN
NONE HEN, BET B BLOATYOfE
DARE X) 220 ET,
WARNING_ONLY (ZERETHE, i
Ay —OHNBHIE ., BEETS
HABLOARYOEIZZ DO EEREF
EhEd,
GENERATE_X_ONLY TR ET 5L,
Bl Xy —DI &S, B
HHIBIOATIOMERARE X) 12
R0ET,
NONE [ZRET DL, BE Ay -V
HAsn g, BhET2H I BLOAEY
DEIXZTOFEHEFENES,
AE: ALL DAAOEICRETHE, V32
=g ;7“5“4’/@%%%%?&(%
RIRBT0, ZOEEEETLHE1TE
BENRNLETT,
SRVAL_A 16 % 36°h000000000 ~ T _RTEm Uty MEB (RSTA) N7 —hrShizE& D
36’ h68719476735 R—F A OHNEERTE
SRVAL_B 16 HE% 36”h000000000 ~ T _RTPu Vv Mg (RSTB) N7 —h&SniztED

36’ h68719476735

A—h B OHIEEFRRELET,
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B BAS & T4k & EA

WRITE_MODE_A ST | WRITE_FIRST . WRITE_FIRST FK—FADOHHE~AETEEELET,
READ_FIRST .
NO_CHANGE - WRITEFIRST ([ZRRE T DL, BEIAE

NI AR —MTH s ET,

READ FIRST IZEXET DL, EDAEY
2/ — 3 a N E AN S VT T fE
B IR —NMIH hEnET,

NO_CHANGE |ZRXETHE, H 1R —
DB AT A ST E AR SN

jﬁj—o
WRITE_MODE_B SCEEH WRITE_FIRST | WRITE_FIRST R—rB OHIIE~AETEZIRELET,
READ_FIRST |
NO_CHANGE - WRITEFIRST I[Z% T HE, EXIAE

NWIERH IR —MZH & E T,

READ_FIRST IZ§% ET 5L, TDAEY
1 — 3 N\ ZE AN S I TNl
NH IR —NMIHhEnET,

NO_CHANGE IZg%ET DL, H1A—
IS IE TS S ST E R RFES L
3

=3 =3

EE TR R
Spartan—3 ¥ = L —3> FPGA & —H%— H AR
Spartan—3A FPGA 773U & —# 3 —h
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ROM128X1

ST 17 : 128-Deep by 1-Wide ROM

40| ROM128X1 o

Al

waan

ME

ZOTHAY ZLAUNMI 128 V—R X 1 Evhd ROM TF, 7 —%H 7] (0) 121X, 7T EYhDTRL R (A6 ~ A0)
TEBRENZZT—FBHASNET, ROM iE, 274X 2l — a2 OB INIT=value TR E LB I LS
T3, PIHMEIT 32 #7016 #HEL T, ROM (213 EAZE v b A=FH 7B FALE vk A=0H DJEICEZIAFNET,
INIT=value ZfEE L2\ &, =T —{TRVET,

miER
AR tHh
10 I 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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£ XILINX: EBA4E . FHAY ILAVE

THAVDANFE

AARBE v —ay Gl
CORE Generator™ BL O 4 —FK ARA]
~7udHR—h ]

ERAARELE &
Bt 847 & TI4IE Bl
INIT 16 % 128 £ ME T _RCE¥e ROM DEZ I8 E

VHDL it (2 RAVT—23Y)
WD 2 SDOWEXNFEELLWGEEIFaE—L, = T4 7 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM128X1: 128 x 1 Asynchronous Distributed => LUT ROM
- Virtex-4/5/6, Spartan-3/3E/3A/6
-- Xilinx HDL Libraries Guide, version 11.2

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 S8k (/Y REL T —23Y)

// ROM128X1: 128 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-4/5/6, Spartan-3/3E/3A/6
// Xilinx HDL Libraries Guide, version 11.2

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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£ XILINX: EBA4E . FHAY ILAVE

ROM16X1

T1ST47 : 16-Deep by 1-Wide ROM
ROM16X1

A0 | [0

Al

A2

A3

ZOTHA TVAVME 16 V=R X 1 Evh® ROM TF, 7 —%H 711 (0) (21X, 4 EYRDTRL A (A3 ~ A0) T
BIRENEZT—FRAHAIENET, ROM 1L, 20 74F 2L — a0 OFRIC INIT=value T E LB IS E
9, FIHME 4 H7D 16 XL T, ROM (213 EALE v A=FH 75 FALE vk A=0H DJEICEXIATNET, =&
Z1E . INIT=10A7 L¥EET2&. 0001 0000 1010 0111 &WVVHTF —Z AR — AN ERKRESIVE T, INIT=value ZF5EL
W, 27— ET,

am R
AT 5
10 I 12 13 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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& XILINXe

THAVDANFE

ARG =g AJ

CORE Generator™ BL O 4 —FK ARA]

~7udHR—h ]

AR R 1%

=i B4T [} TIHIE

5t B3

INIT 16 % 16 B ME T RT¥e

ROM Dz 8 &

VHDL 21k (A REVS T—23Y)

WD 2 SDOWEXNFEELLWGEEIFaE—L, = T4 7 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM16X1: 16 x 1 Asynchronous Distributed => LUT ROM
-— Xilinx HDL Libraries Guide, version 11.2

ROM16X1_inst : ROM16X1
generic map (
INIT => X"0000'")
port map (
0 =0, -- ROM output
AO => A0, -- ROM address[0]
Al => Al, -- ROM address[1]
A2 => A2, -- ROM address[2]
A3 => A3 -- ROM address[3]
):

-- End of ROM16X1_inst instantiation

Verilog &8t (A2 RA IT—23Y)

// ROM16X1: 16 x 1 Asynchronous Distributed (LUT) ROM
// All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

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

FFE R
Spartan-3 ¥ = %L —<9 FPGA .—H%— HAK
Spartan—3A FPGA 773U 5 —%3 —h
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£ XILINX: EA4E . FHAY ILAVE

ROM256X1

TS5 17 : 256-Deep by 1-Wide ROM

ROM256X1
AD O

A1
Az |
A3 |
Ad
AS |
A6

d

9733

M=

ZDOTHFAL TLAVME 256 U—K X 1 B D ROM TY, T—#H 71 (0) IZiZ,. SEYRDTRL A (AT ~ A0) T
BIRESNFET—RONHEAENET, ROM 1F. 20 74X 2L — a3 DOERIC INIT=value CHEELAMEICHE LI E
T, FIHIMEL 64 MTD 16 EH T, ROM ([Zidfk B E v A=FH 268 FAZE vk A=0H DJEICEZAEFNFET,

INIT=value 2§ E LRV &, =T —|TRVET,

i 3 2R
AR 5
10 I 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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E4E . THAY ILAVE & XILINX:

THAVDANFE

AR = aJ

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

ERAARELE &
B 2L & TIHILE ERER
INIT 16 %K 256 £ Ml T RTCEH ROM Dl %5 7E

VHDL 82k (/> RES T —3Y)
WD 2 SOWEINEFEELLWESIIat— L, m T4 T4 B S ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM256X1: 256 x 1 Asynchronous Distributed => LUT ROM
- Virtex-4/5/6, Spartan-3/3E/3A/6
-- Xilinx HDL Libraries Guide, version 11.2

ROM256X1_inst : ROM256X1
generic map (
INIT => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (
0 =>0, -- ROM output
AO => 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]
A7 => A7 -- ROM address[7]

)
-- End of ROM256X1_inst instantiation

Verilog ieit (A RAV T—3Y)

// ROM256X1: 256 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-4/5/6, Spartan-3/3E/3A/6
// Xilinx HDL Libraries Guide, version 11.2

ROM256X1 #(
- INIT(256~h0000000000000000000000000000000000000000000000000000000000000000) // Contents of ROM
) ROM256X1_inst (
.00, // 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]
.A6(A6), // ROM address[6]
_A7(A7) // ROM address[7]

);
// End of ROM256X1_inst instantiation
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& XILINXe

ROM32X1

TST 47 : 32-Deep by 1-Wide ROM

ROM3ZX1
A0 o

W=

ZOTHAL L AUME 32T —K X1 EYh®d ROM TF, T—%H71 (0) IZIL, 5 EYFDTRL X (A4 ~ A0) Tz
WEN7=T—FRHE SN ET, ROM 1L, 274X 2l —3ar ORI INIT=value I E L7~ E IC OB LS ET,
FIHE L 8 H7D 16 HEr T, ROM 121 FAZE v b A=1FH 225 FALE v b A=00H DJEIZEZAENET,

7=& 20X INIT=10AT8F39 LIRET DL, IRODT —H AR — L3R &SV ES, 0001 0000 1010 0111 1000 1111 0011
1001. INIT=value 5 EL72\W\E, =T —|T720FET,

a3 R
AR A
10 I 12 13 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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£ XILINX: EBA4E . FHAY ILAVE

THAODANFE

AAR =gy 7]
£ HesE

CORE Generator™ BL O 4 —FK ARA]

~7udHR—h ]

ERATREG R

B BT & TIA4ILE Ll

INIT 16 1%L 32 By Miff FRTER ROM D fl% 57

VHDL it (2 RAVT—23Y)
WD 2 SDOWEXNFEELLWGEEIFaE—L, = T4 7 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM32X1: 32 x 1 Asynchronous Distributed => LUT ROM
-— Xilinx HDL Libraries Guide, version 11.2

ROM32X1_inst : ROM32X1

generic map (
INIT => X"00000000"")

port map (
0 =0, -- ROM output
AO => A0, -- ROM address[0]
Al => Al, -- ROM address[1]
A2 => A2, -- ROM address[2]
A3 => A3, -- ROM address[3]
A4 => A4 -- ROM address[4]

22 End of ROM32X1_inst instantiation

Verilog &8t (A2 RA IT—23Y)

// ROM32X1: 32 x 1 Asynchronous Distributed (LUT) ROM
// All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

ROM32X1 #(

- INIT(32”h00000000) // Contents of ROM
) ROM32X1_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]

)

// End of ROM32X1_inst instantiation

= =

25 H1F 2R
Spartan-3 ¥ =Rl — 3 FPGA —W— HAK
Spartan—-3A FPGA 773 & —X%> —h
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E4E . THAY ILAVE & XILINX:

ROM64X1

T1ST 47 : 64-Deep by 1-Wide ROM

ROMEB4X1
A0 | 0

Al
A2
A3 |
Ad

A5

HATI0

M=

ZOTHAY TLACNE 64 U—K X 1 EYR®D ROM TF, T —#H 77 (0) IZiE, 6 EY DT RLA (A5 ~ A0) TR
ENFET—RBHAENFET, ROM (F, 22 7 4Fal—1arOBEIZ INIT=value TIEELIBEICHIHLENET, 4
HIMEIE 16 M7 oD 16 #E%L T, ROM (1213 EAZE v b A=FH 7blx FAZE v s A=0H DOJEICEZIAENET, INIT=value
ERELRNWE, =T — |20 ET,

am R
AA H A
10 I 12 13 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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£ XILINX: EBA4E . FHAY ILAVE

THAVDANFE

AARR S T—ay Gl
£ HesE

CORE Generator™ BL O 4 —FK ARA]

~7udHR—h ]

ERAGE M
B /AT & T4k &5 BA
INIT 16 % 64 £ ME T _RTEm ROM D{EA 5 E

VHDL it (2 RAVT—23Y)
WD 2 SDOWEXNFEELLWGEEIFaE—L, = T4 7 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ROM64X1: 64 x 1 Asynchronous Distributed => LUT ROM
- Virtex-4/5/6, Spartan-3/3E/3A/6
-- Xilinx HDL Libraries Guide, version 11.2

ROM64X1_inst : ROM64X1
generic map (
INIT => X"0000000000000000'")
port map (
0 =0, -- ROM output
AO => 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]

)
-- End of ROM64X1_inst instantiation

Verilog 2k (A AR T—3Y)

// ROM64X1: 64 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-4/5/6, Spartan-3/3E/3A/6
// Xilinx HDL Libraries Guide, version 11.2

ROM64X1 #(

- INIT(64”h0000000000000000) // Contents of ROM
) ROMB4X1_inst (

.0(0), // ROM output

.AO(AO0), // 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]

)
// End of ROM64X1_inst instantiation
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£ XILINX: EBA4E . FHAY ILAVE

SPI_ACCESS
T1JSF 47 : Internal Logic Access to the Serial Peripheral Interface (SPI) PROM Data
SPI_ACCESS
MOSI MISO
CsB
CLK
ME

ZOTYAY T AN AT AL, FPGA ONEIa Y v 75 SPL TV PabhaLz LT, T ARIZE 1
TWAALL VAT AN 7Fvi 2 (ISF) AEVIZERE TXE4,

H— D B

R—r4% H A 2 1 e
MISO o 1 ISF A=Y DLV T VI T — 4
MOSI AT 1 ISF AEY~DIIVT VAT s /7 — 4
CSB AT 1 ISF AEY A R —T )V
CLK AF 1 ISF A®Y Zays
THAODARNAE
A VAL =gy Heus
s )
CORE Generator™ B L7 4 —FK ]
< 7aDYR—k A ]

AR IR 1%

B rE & TI4ILE &5 B8R
SIM_DEVICE %] | 3S50AN, 3S200AN ., UNSPECIFIED W2 A XD ISF AR UNMEAEIND I
3S400AN. 3S700AN, B =N TNRARERELET, ZORMEIT
3S1400AN VT RETDHILERHVET,
SIM_USER_ID 16 ## | 64 £ M 0xFF ISF AEVIZXIL T BT T L8N TCWA, BXx 2l
T4 LIPARZNDO 22— — 1D #fgELET,
SIM_MEM_FILE ) | fRESNTT7 7 A04 | NONE ISF AEV DO ATYONEFZE Te HEX 77
BIOTALI7N4 ANEF TS ar THEELET,
SIM.FACTORY.ID | 16 #3 | 64 &> M 0xFF Ralb—raEHTA, XU T o LUR
ZRNO BB WEAF OEZHE (ZERO
HW 1T /A R E D)
SIMDELAY_TYPE | sc=%| | ACCURATE, SCALED | SCALED Rab—varOlEE 570, oy
AT RBIEE RS ET,
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E4E . THAY ILAVE & XILINX:

B "84T f

Tmf

FTIAILE ]

ACCURATE Z#ELHE. #4307
BIEITT —# —FDHAEE BV T,
SCALED {5 E T 5L, Il —ard
WA BB TR &
FITB, ENAET TR EIIHVET A,

VHDL 8t ([ RAV T—23Y)
WD 2 SORETHIFIELE WSS ITa— L, T T AT 4B = 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 11.2

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 1D
-- 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

Verilog ieik (A RAV L T—3Y0)

// SP1_ACCESS: Internal Logic Access to the Serial Peripheral
// Interface (SPI) PROM Data

// Spartan-3AN

// Xilinx HDL Libraries Guide, version 11.2

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(64h0), // Specifies the Pre-programmed factory ID value
-SIM_MEM_FILE('NONE™), // 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 SPI PROM
.CLK(CLK), // SPI PROM clock input
.CSB(CSB), // SP1 PROM enable input
-MOSI(MOSI)  // Serial input data to SP1 PROM

):
// End of SPI_ACCESS_inst instantiation
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E4E . THAY ILAVE & XILINX:

71)2F 47 : 16-Bit Shift Register Look-Up Table (LUT)

SRLI6 |

o

=

x|o
~

[5]%]= 3]
Wik = O

2

£

ZOTHAL TV ANE, VTR VYA VI Ty T =T (LUT) TH, ¥ 7h LUV REZOEEIE, AT A3, A2,
Al, A0 DIEIZE > TIRESNET,

VIR ULV AADOESZ, EETAIEL, BEISEAILLTEET,

BEEEDI TN UIRFEERTDBIZIE : AN A3 ~ A0 DfEEZ—EDMEIZLET, 7R LI T 1 ~
16 EYFDOESICERETEE T, TRLAATOEIZEDY 7R LIV RZDOESIT, EEX=8xA3)+ (@ x A2) +
(2 x AD + A0 +1 WO THEHTEET, A3, A2, Al, A0 3T X TErDOHA (0000) (T 7k LI AZD
FEXFI 1 EyMIRy, T 1 oH4E (1111) 1% 16 B MIR0ET,

TN UVPREEEBIMICELEEARITIT : AT A3 ~ A0 DEEZELSEE T, 722213, A2, AL, A0 A
TRT1LOHAE UIDIZA3ZE 105 0 IZUVBEZLE, V7N LUAXOEST 16 B b 8 By ML
LET, NERIZIE, 7 LY ZAZOEZITFIC 16 EYR T, EFOEYROENRH IEND0IT AT A3 ~
A0 DIEIZ L > TIRESNVET,

U7 LAY LUT OFIEMEE TR E 32121, INIT JBIEIZ 4 M1 16 EEEE Y CTET, —FBEOHT &K BN
EyMIZA0ET, INIT DEZFEELRWESIT. 78 LYV LUT ORNRIZI 74X 2 — a0 F12Fa (0000)
27T ENnNE,

w7 (CLK) 28 Low 235 High 1280 & HALEIZ, D DEN 7R LI RAEZDOE 1 EyhMia—RShEd, RIZY
w778 Low 5 High (28I bA L, 7 LURFDEIFIKOBALE Yy MIT 7 S, FILWESe—REShET,
TRVAATIOEIZE ST TR LU RAZOEINIRED, Q ITFOENP 1S ET,

mER

AF o
Am CLK 5 5

- - X QAm)
- ! b Q(Am - 1)
m=0,1,2.3
FHALDANF K

A AR T ay -

HE R e

CORE Generator™ }3 L7 44 —FK NG

~7adDYR—h )
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£ XILINX: EBA4E . FHAY ILAVE

AR R 1%

B 847 ] TIAIE el
INIT 16 1% 16 & M FTTER ar74¥al—vario Q HADRHEE
i

VHDL et (f2RA L T—23Y)
WD 2 OORELPFELRWG BT —L, =T 47 E S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRL16: 16-bit shift register LUT operating on posedge of clock
- All FPGAs
-- Xilinx HDL Libraries Guide, version 11.2

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 i2t (A RBAV T —33Y)

// SRL16: 16-bit shift register LUT operating on posedge of clock
// All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

SRL16 #(
-INIT(16”h0000) // Initial Value of Shift Register
) SRL16_inst (

Q(Q, // SRL data output
.A0CAO), // Select[0] input
_A1(ALl), // 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

= =

25 H1F 2R
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E4E . THAY ILAVE & XILINX:

SRL16_1
J1)2F 47 : 16-Bit Shift Register Look-Up Table (LUT) with Negative—Edge Clock
o | sRe1 | g
CL_K_O |
A0 |
Al
A2 |
A3

ZOFHAL TLAVNME, VTR VLV RE LT T F—T L (LUT) T, ¥ 7h LIZZDOESIE, AT A3, A2,
Al A0 DfEICE > TIRESNET,
VIRV AFDOESZ EETAIEL, BESEAILLTEET,
BEEDI IR VIREZEFERTBICIE : A A3 ~ A0 DfEE —EDMEIZLET, VIR LIAF T 1 ~
16 YO RESIZHRETEET, TRLAATTOEIZEDY 7R LA OESITZ, EX=8xA3)+ (@ xA2)+
(2 x A1) + A0 +1 LVVHRTEHTXET, A3, A2, Al, A0 BT RTErOHA (0000) 1T 78 LI AZD
EXZ1EYMIRY, T 1 OHA (111D (X 16 By MRV ET,
TNV REEERBIMICELEEARITIT : AT A3 ~ A0 DEEZZE ST E T, 722213, A2, AL, A0 A
TA_T1IOHAE A1) ITA3Z 15 01TV EZDE VTR LYAZDOESIL 16 B bbb 8 By MIZ 1L
LET, NEMICIE. 7R L AFZOESITIFIC 16 EYRT, EOEYNOBENH AESND0MTIAN T A3 ~
A0 DEIZE > TIREINET,
U7 LAY LUT OFIHMEA T E T 21213, INIT BIEIZ 4 10 16 A B Y CTEd, —FBLEOHT &K BN
By MZZR0ET, INIT OfEEZFEELRWEEIX. 7 1//2& LUT ONEITZ 74X 2L —3 a2 (0000)
W2V T ENET,
w7 (CLK) 28 High 75 Low [ZHIVEDLALEIZ, D DEN 7R LI RAEZOE 1 EyhMia—RShEd, RIZY
273 High 205 Low 28IV AL, 71 I/“/\‘X?@fﬁ FROBALE Y MY 7 REH, FllvER e —RShET,
TRUVAATDEIZE ST T LUVAZORINRED, Q IZEOMEMBH TSI ET,

mER

AR H
Am CLK D Q

Am X X Q(Am)
Am ! D QAm - 1)
m=0,1,2.3

FHALDAN T &

AVAB = ]

HE R HELE

CORE Generator™ L w4 —F ARy

~7aDFHE—k D)
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£ XILINX: EBA4E . FHAY ILAVE

AR R 1%

B 24T [} TI#Ib EiER
INIT 16 5K 16 & M JTRTER AT 4Fal—ago Q MDY E
wieE

VHDL et (f2RA L T—23Y)
WD 2 OORELPFELRWG BT —L, =T 47 E S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRL16_1: 16-bit shift register LUT operating on negedge of clock
- All FPGAs
-- Xilinx HDL Libraries Guide, version 11.2

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 i2t (A RBA T —3Y)

// SRL16_1: 16-bit shift register LUT operating on negedge of clock
// All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

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

= =
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E4E . THAY ILAVE & XILINX:

SRL16E

J1J=F 47 : 16-Bit Shift Register Look—-Up Table (LUT) with Clock Enable
p | sAuee a

CE |

CLK_ |

A0_|

Al |

|

A3_|

ZOFWA TV AUMIL VTNV RE LT T —7 0 (LUT) T, 7 LIPREZOESIL. AT A3, A2,
Al. A0 DEIZ L > T EESNET,

VIZMLUAFOESIL, BETAHILL BEEEDLELTEET,

BEEDY I UIPREEERTHITIE : AT A3 ~ A0 DfEZ —EDEICLET, Y T7hLYVRZIT L ~
16 EYFORIICHETEET, TRLVAANDEIZELZT TR LYV AZOESIE, BE=8x A3+ (4 x A2) +
(2 x Al) + A0 +1 LVHYRTEHTEXE T, A3, A2, Al, A0 BT RTErODEA (0000) 1Z>7h LIRZD
FEXF 1 EyMIRY, T 1 0HA (1111) 1% 16 B MIR0ET,

DAY vv‘x&ﬁ%@mtzﬁﬂséﬁakm AT A3 ~ A0 DIEZZ(LSEET, 72ex1F, A2, AL, A0 2%
TRT1OEA Q1D IZA3 % 105 0128 EXDE, 7 LYVAXDOEST 16 Ev b 8 By MO
LET, V\PBE’J I, V7N L VA DOEIIHEIC 16 BT, EOEYROMERH SN0 F AT A3 ~

A0 DIEICL > TIRESNET,

VTR LUAS LUT OFIHHEZ T E 42120, INIT B 4 700 16 HEEED Y CTET, —FLDOH 1 i AL
EyMIZ2VET, INIT OEZIEELLWESIT. 7 LPZZ LUT ORNFITZI 74X 2 —arFizEa (0000)
W2V TENET,

CE 2 High @A, Z7uyZ (CLK) 2 Low 25 High I8V HHEEIZ, D DENT 7R LUAXDE 1 By Mla—
RERnEd, RITZav 70 Low 25 High (2805 L&(Z CE 2 ngh DIFE TR LU RAZOEITR DO ENE Y
MZY 7 RS, FILVMERe—RSET, TRVAATNOEIZES T 7N LURAFOEIBRIRED, Q IZEDOENH
NENFET, CE N Low DEE . Z7uyV/EBITHEINET,

WK

AT Hh

Am CE CLK D Q

Am 0 X X Q(Am)
Am 1 1 D QAm - 1)
m=0,1,2,3
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& XILINXe

AR— D 5t 5

R—+4% [ U] T RE
Q 7 1 I LY F—2 T
D A 1 VIR VVRARE F—HNT]
CLK AS 1 V=2
CE A7 1 TUT 47 High Drvayy A x—T v
A AT 4 SRL DU —REDH AF 73R
A=0000 ==> 1 Ev~ 7R E
A=1111==> 16 EvF v 7
THAVDANAE
AVAR L T—gy wJ
HE HE 0
CORE Generator™ 8L 4 —FK AH]
~ /DY R—k A ]
AR E
B BT & TI4IE EREA
INIT 16 %L 16 > M# T _RCT¥u AT AFK 2l —al B DY TR LIREEH IO
P2 F8 &

VHDL it ([ RAVS T —23Y)
WD 2 OORESENFIELLRWE AT — L, =TT 4B S ORI £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock
- All FPGAs
-- Xilinx HDL Libraries Guide, version 11.2

SRL16E_inst :
generic map (
INIT => X0000'")

SRL16E

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_inst instantiation

Spartan-3A & & U\ Spartan-3A DSP 5S4 75! A4 K (HDL F)
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& XILINXe

Verilog i2it (A REAV T —3Y)

// SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock

// All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

SRL16E #(
- INIT(16~h0000)

) SRL16E_inst (
-Q(Q, //
-A0O(AD), //
_A1(AL), //
_A2(A2), //
.A3(A3), //
.CE(CBE), //
.CLK(CLK), 7/
.D(D) //

)

// 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

s HIEHR

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

Spartan—3A FPGA 773U & —H# 3 —h
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£ XILINX: EBA4E . FHAY ILAVE

SRL16E_1

)25 47 : 16-Bit Shift Register Look—Up Table (LUT) with Negative—Edge Clock and Clock Enable

SRLC16E_1
1Q
o

3 Aein

B [2 B[R o

M=

TDOFYAL TLAVNE, Zayl A F—T )V (CE) BNDHY TR VI ARZ vy T w7 T —7 1 (LUT) T, 7y 70
SH FRVTy U TEMELE T, V7N LURAXOESE, AT A3, A2, Al, A0 DfEIZE > TIRESNET,

VIZMLPAFOESIL, BETAHILL, BEFEELELTEET,

BEEDY I UPREZERTHITIE : AT A3 ~ A0 DfEZ —EDEICLET, YT7hLVRFT 1 ~
16 EYFORESICRETEET, TRLAANDHEIZEDY 7R LIV AXOESIZ, BRE=8xA3) + (4 x A2) +
(2 x AD) + A0 +1 LVWIHRTHEITEE T, A3, A2, Al, A0 BT _RTEEDEHA (0000) (F27H LI AZD
BT 1 EYMIRY, 3T 1 054 (111D 1T 16 By MIRVET,

TN VPREREBMICELEEBITIE : AT A3 ~ A0 DEZE ST E T, 722213, A2, AL, A0 2
TRT1LOHEA AID IZA3 Z 1255 0 IZW0EZHE, V7 LY AFOESIL 16 E bbb 8 By MIZ&1k
LET, NEEIZIE. 7 LY ZAZOESIIFICT 16 EYR T, EOEYROENH IENLDITI AT A3 ~

A0 DfEIZ K> THIESNET,

V7 LA LUT OFIEMEETEE 321213, INIT BIEIZ 4 M1 16 EEEEV Y CTEd, —FBLEOH V& EAL
EyMI2VET, INIT OEZIREELZWEASIT, 7 LP2Z LUT ONEITZa 7 4F 2l — a2 a (0000)
W2 TENET,

CE 2 High @&, vy (CLK) 2 High 705 Low IZ8IV DO HEEIZ,. D DENT TR LUAXDE 1 By Mia—
RENFET, KIZZay 7 High 235 Low (281054 %2 CE ngh DA VTN LU RZOEIZIR D EALE
MZTZRE, FILWERE—RERET, TRVAANDEIZES T 7 LYRZOEINRED, Q IZZFDEHH
HSET, CE W Low DIGE, Z7uay 7 @B IXEHAINET,

IR

AR T
Am CE CLK D a

- ° X X Q(Am)
- : ! D Q(Am - 1)
m=0,1,2,3

THAODANFE

Y S e N o

HERR HELE

CORE Generator™ 3 LU 4 —F A

~7adPR—h i
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E4E . THAY ILAVE & XILINX:

AR R 1%

B 24T & T4k | EREA
INIT 16 %% 16 £y MiE T_RCE¥e | ar74Fal—alBOy 7 LY RZEH FTOAH
Ex$EE

VHDL et (f2RA L T—23Y)
WD 2 OORELPFELRWG BT —L, =T 47 E S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRL16E_1: 16-bit shift register LUT with clock enable operating on negedge of clock
- All FPGAs
-- Xilinx HDL Libraries Guide, version 11.2

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

Verilog 8t (A2 RA IT—23Y)

// SRL16E_1: 16-bit shift register LUT with clock enable operating on negedge of clock
// All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

SRL16E_1 #(
-INIT(16°h0000) // Initial Value of Shift Register
) SRL16E_1_inst (

-Q(Q, // SRL data output
-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 SRL16E_1 inst instantiation

=y ==

& il 15
Spartan-3 ¥ = L —3<3. FPGA . —H#— H AR
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& XILINXe

SRLC16

71)325 47 : 16-Bit Shift Register Look-Up Table (LUT) with Carry

_Pl sRLc1s

2o
th

CLK
b
A1
A2
A3

BZE
TOFHAY L AVNI. FHV—BBHARY TN L IRZ LTy F—7 L (LUT) T, V7 LIURZDOEXT,
AT A3, A2, Al, A0 DIEIZE» TIRESNET,
VI UVLPAFOESIT, BETAHIEL, BEFISEHZEL TEET,
BERDI TN VIPREEERTBITIT : A A3 ~ A0 DfEE—EDMEIZLET, P T7FLIPAZT 1 ~
16 EYRDOREIICRETEET, TRLAANOEIZEDV 7N LYV AZOESE, £ =8 xA3) + (4 x A2) +
(2 x AD) + A0 +1 VO TEHTXFE T, A3, A2, Al. A0 T _XTErOES (0000) 1Z 7 LI AZD
EXZ1EYMIRD, T 1 OHA (111D (X 16 B v MR ET,
IR UVPREEEFBIMICELESEAITIE : AT A3 ~ A0 DEEZELESEE T, 722213, A2, AL, A0 A
TR_RTIOHA A1) ITASZ 15 0 EZDE V7 LYV RAZOESIT 16 B bbb 8 By MIZE1L
LET. NEIZIZ. 7 LY AZOESIZHIC 16 EYR T, POEYNOERH IENDIEANT) A3 ~
A0 DIEIC L > THIESNET,
VTR LUAS LUT OB E 42120, INIT B 4 700 16 HEEED Y TET, —HFLDOH 1 i EAL
By MIZE0ET, INIT OEEZIEELAAWVES . V7 LUAK LUT ORNRITZZ L 7452 — a2 F12F e (0000)
W77 ENET,
7y (CLK) 73 Low 226 High IZUIV K DOLHEXIZ, D OENRT T LYVRAZOE 1 EyMIie—REnEd, RIZY
2y 775 Low 7226 High IZBIV 5L, 78 LY AZOEIZIROEALE Y MIT 7RS4, HrLWVERR—RSET,
TRUVAANDEIZESTU T LPAZDOESHIRED, Q IZEDOMENHDEINET,
AE: Q5 D IEFERATAE BHOL TN LIUAK LUT 2 WA —RNEEETEX LV KREARS 7N LU RZEERR
TEET,

iR R
AT H
Am CLK Q
Am X Q(Am)
Am 7 D QAm - 1)
m=0,1,2,3
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E4E . THAY ILAVE & XILINX:

THAVDANFE

AARR S T—ay Gl
£ HesE

CORE Generator™ BL O 4 —FK ARA]

~7udHR—h ]

AR R 1%

B B4 E T4k SRER
INIT 16 HEH 16 B ME T _CE¥n LT 4K AL —ar BV TR LI RZEH I OW)
WMEEfEE

VHDL Bk (A2 RAVL T —23Y)
WD 2 OOREINPEELE WSS ITa— L, T T AT B S ORNCAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRLC16: 16-bit cascadable shift register LUT operating on posedge of clock
- Spartan-3/3E/3A
—-- Xilinx HDL Libraries Guide, version 11.2

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

Verilog it (A REAV T —3Y)

// SRLC16: 16-bit cascadable shift register LUT operating on posedge of clock
// Virtex-4, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 11.2

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
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E4E . THAY ILAVE & XILINX:

SRLC16_1

712547 : 16-Bit Shift Register Look—-Up Table (LUT) with Carry and Negative—Edge Clock

SRALC16_1

> | —~

BIRE[E~ |°

ME

ZDTHAy TLAVNMEI, XYV —RHDV TNV UARZ v T v T—7 0 (LUT) T, 70y ZDAhH FRYTyY
TEMELET, V7R LIPAFORESIZ. AT A3, A2, Al, A0 DfEIZ L > TIREENET,

VIRV AADOESZ, EETAILL, BESEAILLTEET,

BERDI I VIPREEERTBITIT : AT A3 ~ A0 DfExE—EDMEIZLEST, V7P LIP2ZFT 1 ~
16 EYFDOESICERETEET, TRLAANDOEIZEDY 7R LIV RAZDOESIT, EEX=8xA3)+ (@ xA2)+
(2 x A1) + A0 +1 EVWHXTHHTEXET, A3, A2, Al, A0 BT X TErOHEA (0000) [T 7 LY AZD
FEXF 1 EyMIRY, T 1 0H4A (1111) 1% 16 B MIR0ET,

IR VP REREBMICELESEARITIT : AT A3 ~ A0 DEZLE ST ET, 722213, A2, AL, A0 2
TRTLIOHEE D ITASEZ 1S 0N EZDE, V7 LURFOESIL 16 B b 8 By MIE1L
LET., AEMICIZ. V7R LY RAFOESITFIZ 16 EYRT EOEYNDOENH HESHADIIA S A3 ~
A0 DIEIC L > CIRESNET,
VTR LUAS LUT OB &3 2I20%, INIT B 4 700 16 HEAEED Y TET, —FLOH 1 & AL
Bk Ed, INIT DfEZIEELLRWESIT. 7 LY RAZ LUT ONEITZ L 74X 2L — g5 2Fa (0000)
227V 7EnEY,

AE: Q5 O NIEFERATAE BHOL TN LUK LUT 2 WA —NEEETEX LV KREARS 7N LU RZEERR
T&EET,

IR

AF H

Am CLK D Q Q15
Am X X Q(Am) kL
Am ! D QAm - 1) Q14
m=0,1,2,3

THAVDANEE

AVAB = ]

e e

CORE Generator™ L w4 —F ARy

~7adYR—h NGl
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& XILINXs %4

AR R 1%

B B4 E T4k | BHER
INIT 16 % 16 E M TR_RTEr | a7 Fal—ar B 7 LYRZEH oY
ExfE

VHDL et (f2RA L T—23Y)
WD 2 OORELPFELRWG BT —L, =T 47 E S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRLC16_1: 16-bit cascadable shift register LUT operating on negedge of clock
- Spartan-3/3E/3A
-- Xilinx HDL Libraries Guide, version 11.2

SRLC16_1_inst : SRLC16_1
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_1_inst instantiation

Verilog 8t (A2 RA IT—23Y)

// SRLC16_1: 16-bit cascadable shift register LUT operating on negedge of clock
// Virtex-4, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 11.2

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)
_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_1 inst instantiation
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E4E . THAY ILAVE & XILINX:

J1)2F 47 : 16-Bit Shift Register Look—Up Table (LUT) with Carry and Clock Enable

SRLC16E

fal
m |D

Q
Q

(4]

(o]

=

=
R

Bl Z[5]
W= O

ME

ZOTFHA TV AUME FXY) =Ty AR—=TINRHEY TN VIAE VI T T T —T )L (LUT) T, ¥ 7
MU URAZOESIZ, AT A3, A2, Al, A0 DEIZE > TIRESNET,

VIR LVAZORSIE BEETLHILE, ABSELILLTEET,

BEEDI TN UIPREZEERTHITIZ : AT A3 ~ A0 DEEZ—EDEIZLET, Y7 LIRAZT 1 ~
16 EYFDRSICRETEET, TRLAANDOHEICEDZY 7R LYV RO ESIZ, BEE=8xA3)+ (@ x A2) +
(2 x Al) + A0 +1 EWWOHRTE I TEXE T, A3, A2, AL, A0 3T _XTErDOES (0000) 1T 7k LIZZD
EXT1EYMIRY, T 1 054 (111D X 16 B MR ET,

7R LPREEFBIMICELEEBITIE : A A3 ~ A0 DEEE(LESEET, 21T A2, Al A0 8
TRT1IOEE UIDITA3Z 106 0128 EZAE 7 LV AXOEIIT 16 B bbb 8 B MIZE1L
LET, NEEIZIE. 7 LY ZAZOEZITIFICT 16 EYR T, EOEYROENH IENE0IT AT A3 ~

A0 DEICE > TIREENET,
U7 LA LUT OFIMMEE T E T 21213, INIT JBIEIZ 4 M1 16 A B Y CTEd, —FBEOHT &K BN
EMIZR0ET, INIT OfEEIEELRWEAIE. 71 v/x& LUT ONEIFZZr 742 —TarfizEa (0000)
W22V T ENET,
zv7 (CLK) 73 Low 75 High 18I0 b B X2, D @f MY TR LPREZDOFE 1 EyMin—REnEd, RIZ7
7 Low 25 High (280 E AL =2 CE 28 ngh DG VTR VP AZOEIZIR OB E Y MI 7 RS, Bl
WTF =B —REINnET, TRLVAATOfE] ctof/ﬂ v/xémﬁéwkib\c) ZEOEBEhENET,

xgig_w DHNEFRTHE  EEDOL TR LR LUT 2 H A — iR T TV RERT TR LY RZ 2B
’C“ o

am &

AR A

Am CLK CE D Q Q15
Am X 0 X Q(Am) Q(15)
Am X 1 X Q(Am) Q(15)
Am 1 1 D Q(Am - 1) Q15
m=0,1,2,3
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£ XILINX: EBA4E . FHAY ILAVE

THAVDANFE

ALVAB Y T—g ]

e Heum
CORE Generator™ B L O\ 4 —FK AR ]
~7udHFR—h R

ARG IR 1%

=43 847 & TIAE | B
INIT 16 ¥ 16 £y M FTARTER | 274 Fal—var B OV T LYRZEHTIOY)
WifE 248 E

VHDL g2k (A2 RAVS T —23Y)
WD 2 SOREIHIFIELE VWSS IIat— L, TV T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRLC16E: 16-bit cascable shift register LUT with clock enable operating on posedge of clock
- Spartan-3/3E/3A
—-- Xilinx HDL Libraries Guide, version 11.2

SRLC16E_inst : SRLC16E
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
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
D=>D -- SRL data input

);

-- End of SRLC16E_inst instantiation

Verilog itk (A REAV S T—3Y)

// SRLC16E: 16-bit cascadable shift register LUT with clock enable operating on posedge of clock
// Virtex-4, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 11.2

SRLC16E #(
-INIT(16”h0000) // Initial Value of Shift Register
) SRLC16E_inst (

-Q(Q, // SRL data output

.Q15(Q15), // Carry output (connect to next SRL)
-A0OCAO), // 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
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EA4E . FHALY ILAVE & XILINXs
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£ XILINX: EBA4E . FHAY ILAVE

SRLC16E_1

1S5 47 : 16-Bit Shift Register Look—Up Table (LUT) with Carry, Negative—Edge Clock, and Clock Enable

SRLC16E_1
1Q_
Q

» Aein

BB 2 [3g=[7 |

ME

ZOFTYA TLAUMNI XV —BIONay s A R—T N NHEY TN VI ARE VT F—7 )L (LUT) T, 7
Ty DONL PRy TEMELET, 7R LUAXOESII, AT A3, A2, Al, A0 DfEIZE > TIRESNFET,

VIR LVAZORSIE BETLHILE AESELILLTEET,

BEEDI IR UVIRFZEERT DI : AN A3 ~ A0 DEEZ—EDEIZLET, TR LI2AF T 1 ~
16 EYMDOESIZRETEET, TRLAANOMEIZLDY 7N LPAXDOES T, £ =8 xA3) + (@ xA2) +
(2 x Al) + A0 +1 EWOHRTE I TEXE T, A3, A2, AL, A0 T _XTErOES (0000) 1T 7 LI2ZD
EXT1EYMIRY, 3T 1 054 (111D X 16 B MR ET,

TN UVPREREBIMICELESEARITIT : AT A3 ~ A0 DEZLELESEET, 722213, A2, AL, A0 2
TRTLIOEE QLD ITA3 Z 1 05 012802 2L, 7 LUAXDOESIT 16 B IG 8 By MIZ4L
LET, NEMICIZ. 7 LPAFZDOESIZFEIZ 16 EYRT, COE YDA AASHDEDITIA ST A3 ~

A0 DIEIZE > TIRESNE T,

U7 LA LUT OFIHMEE TR E T 2121, INIT JBIEIZ 4 M1 16 A B Y CTEd, —FBLEOHT &K BN
By MIZ0ET, INIT DfEEEELRWEAIE. 71 1//251 LUT ONEIZIr 74X 2L — a0 H128 e (0000)
W27 ENET,

CE 78 High ®¥4& . 7vv 27 (CLK) 23 High 75 Low (28052, D a)f MWL TRLPRAEOE 1 Eyhor—
RFENET, &ICZay 27 High 725 Low (B0 S L2 CE 28 ngh DOBA VTN LR DIEIZIR D EAE Y
MZTZhEN, FILWERe—RENET, TRLVAANOEIZE->TY7h v/x&@ﬁéﬂﬁ%im Q IZZFDEMN
HhEhEd,

xgig_w DHNEFERTHE  EEDOL TR LR LUT 2 H A — iR T TV RERT TR LY RZ 2B
¢C“ [e]

o I R
AT A
Am CE CLK D Q Q15
Am 0 X X Q(Am) AL
Am 1 X Q(Am) EAbeL
Am 1 | D Q(Am-1) Q14
=0,1,2,3
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E4E . THAY ILAVE & XILINX:

THAVDANFE

ALVAB Y T—g ]

e Heum
CORE Generator™ B L O\ 4 —FK AR ]
~7udHFR—h R

ARG IR 1%

B 547 & T4k B
INIT 16 34 16 £ ME FTRTERr AT 4Kl =g BDT TR LYRZEH ) OFIHIE
ZHRE

VHDL g2k (A2 RAVS T —23Y)
WD 2 SOREIHIFIELE VWSS IIat— L, TV T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRLC16E_1: 16-bit shift register LUT with clock enable operating on negedge of clock
- Spartan-3/3E/3A
—-- Xilinx HDL Libraries Guide, version 11.2

SRLC16E_1_inst : SRLC16E_1
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
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
D=>D -- SRL data input

);

-- End of SRLC16E_1_ inst instantiation

Verilog iet (A REAV S T—33Y)

// SRLC16E_1: 16-bit shift register LUT with clock enable operating on negedge of clock
// Virtex-4, Spartan-3/3E/3A
// Xilinx HDL Libraries Guide, version 11.2

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)
-A0CAO), // 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
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E4E . THAY ILAVE & XILINX:

STARTUP_SPARTANS3A

J1)SF 47 : Spartan®-3A Global Set/Reset, Global 3—-State and Configuration Start-Up Clock Interface

STARTUP_SPARTAN3A
CLK

GSR

GTS

H10334

M=

ZOTHFAY TLAVNE, THAAA BV BRI m— ULy b/ Uy (GSR EH~DRYy I —T 2 A A
B0, FEIFEARBOZDICHERALET, T, T ADAL 74X 2 —2a DK T, A2 — Ty
AR Day ERETHIELTEET,

R—rDERHA

R—+4% F = eaE

SR A L Ja—r b /Uty b (GSR) B ~D AT Befk

GTS A ! Ja—s8 kA AT —h (GTS) Blft~0 A Bk

CLK AT 1 ALTAX 2L —ay AA— T v = A yay 7 (GSR) B
~D N T Heft

THAUDARNAE

AVAR S =g Hedw

e RA]

CORE Generator™ L O ¥ —F RA]

< 7adYR—hk AR A]

HHA® GSR &Y —A B EidnYy 7% GSR o T IS cE £, Zoar R —xRrbD GSR
[B O FICIE, B OEBNSHETT, GSR Ry hDAF 2 —([FHEE TEXRWD T, By b/ Uy M50 —f%E
BAEMHL T, BAREBIE AT 22— % T P AL DXAI T IT O —FEL TEHE TELINTT D0, rayy A4 7v
DVY—ARFIZAF 2 — DA OBMEZEEL 72\ L9 72 [l R 2 &> TTE S0,

FRIC, EHOZ7 0 — 3L "L AT = BEH SN 5 A 1, #0Y —A B Eiinly a2 07 VIT 47 O
GTS AT AZHERLET, 274X a2l —2a DAY —NT v = A7y 7T T A0, T A0
S50y IEZOF AL L ALRD CLK B A LET,
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£ XILINX: EBA4E . FHAY ILAVE

VHDL Bk (A2 RAVL T —23Y)
WD 2 SOOI NFEEL WIS ITat— L, 2o T4 T 4B 2 ORINICHAEV I £,

Library UNISIM;

use UNISIM.vcomponents.all;
-- STARTUP_SPARTAN3A: Startup primitive for GSR, GTS or startup sequence
- control .

-— Spartan-3A
-— Xilinx HDL Libraries Guide, version 11.2

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)
s

-— End of STARTUP_SPARTAN3A_inst instantiation

Verilog itk (2 RA T —3Y)

// STARTUP_SPARTAN3A: Startup primitive for GSR, GTS or startup sequence
// control.

// Spartan-3A

// Xilinx HDL Libraries Guide, version 11.2

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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E4E . THAY ILAVE & XILINX:

XORCY

J1)2F 47 : XOR for Carry Logic with General Output
XORCY

LI
Q
S
X10725

ME

ZOFPAL LA NE, ) (0) DBHDFERT XOR 7 — T, Bl C/INEOBRE Y 7o a2 ERT b
WIHERALET, ZOFVIT47NE ATFAADF ) —F 2—r Py I/NOBHEM XOR 770 7var T, MET 7
vrvary ONEERITIRE) £2132 A hayyr 77 7ay (6 A1 AND £721% OR 7 —1) & @&l D20 R
WZHERRCTEET,

i IR R

A7 5
LI cl 5
0 0 0
0 1 )
1 0 )
1 1 0
THAVDARNEE

AVAB = p

HE R e

CORE Generator™ }3 L OV 44 —FK [
~7adYR—h R

VHDL g2k (A REVI T —23Y)
WD 2 DOWELHPFAELRW GBI — L, =0 T4 T4 E S ORNTEV T £,
Library UNISIM;

use UNISIM.vcomponents.all;

—-- XORCY: Carry-Chain XOR-gate with general output
-- Xilinx HDL Libraries Guide, version 11.2

XORCY_inst : XORCY

port map (
0 =0, -- XOR output signal
Cl => Cl, -- Carry input signal
LI => LI -- LUT4 input signal
):

-- End of XORCY_inst instantiation
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& XILINXe

Verilog i2it (A REAV T —3Y)

// XORCY: Carry-Chain XOR-gate with general output
// For use with All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

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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& XILINXe

XORCY_D

71)2F 47 : XOR for Carry Logic with Dual Output
XORCY_D

x10728

M=

ZOTH Ay TV AUNE, — ) (0O) Lu—H v H T (LO) DH 25455872 XOR 7 —F T, @i T/NUOEE 7 7

I arEAERTATEOIERLET,

mIER

AR A

LI Cl 0 B&ULO
0 0 0

0 1 1

1 0 1

1 1 0

THAVDANAFE

AU ARB =gy A

i i
CORE Generator™ 8L U 4 —K A~A]
< 7aDYR— ]

VHDL Bk (A2 RAVL T —23Y)

WD 2 OOREINPEELEWESITa— L, T T AT B S OFNCAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- XORCY_D: Carry-Chain XOR-gate with local and general outputs

-— Xilinx HDL Libraries Guide, version 11.2

XORCY_D_inst : XORCY_D

port map (
LO => LO, -- XOR local output signal
0=>0, -- XOR general output signal
Cl => Cl, -- Carry input signal
Ll => LI -- LUT4 input signal

)

-- End of XORCY_D_inst instantiation
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£ XILINX: EBA4E . FHAY ILAVE

Verilog i2it (A REAV T —3Y)

// XORCY_D: Carry-Chain XOR-gate with local and general outputs
// For use with All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

XORCY_D XORCY_D_inst (
.LO(LO), // XOR local output signal
.0(0), // XOR general output signal
_.CI(Cl), // Carry input signal
_LI(L1) 7/ LUT4 input signal

);

// End of XORCY_D_inst instantiation
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& XILINXe

XORCY_L
Z1JSF 47 : XOR for Carry Logic with Local Output
XORCY_L

54

X10720

M=

ZOTHAY mLANE, v—HV T (LO) D& 555872 XOR 77— R T, Wl C/NUOEE 7 77 v a4k

FTHEOIHERLET,

WER
ARB H A
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0 0 0
0 1 1
1 0 1
1 1 0
THALDANE®
AVARB =AY Al

i e
CORE Generator™ L7 4V —K ARA]

VHDL 2t ([ RAVS T —23Y)
WD 2 SO XNFHAELEWGEEIFaE—L, 0 T4 7B E ORI T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

—-— XORCY_L: Carry-Chain XOR-gate with local => direct-connect ouput
-— Xilinx HDL Libraries Guide, version 11.2

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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£ XILINX: EBA4E . FHAY ILAVE

Verilog i2it (A REAV T —3Y)

// XORCY_L: Carry-Chain XOR-gate with local (direct-connect) output
// For use with All FPGAs
// Xilinx HDL Libraries Guide, version 11.2

XORCY_L XORCY_L_inst (
.LO(LO), // XOR local output signal
.CI(Cl), // Carry input signal
_LI(LI) // LUT4 input signal

// End of XORCY_L_inst instantiation
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