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AFGAR/CLB 7VIT7 47

mAaEE 793y

FHAY TLAVR

At BA

MULT18X18

U747 : 18 x 18 Signed Multiplier

MULT18X18S

VX747 : 18 x 18 Signed Multiplier —— Registered Version

H0yy avR—x2k

THAY TLAVK &t BA

BUFG Y5 47 : Global Clock Buffer

BUFGCE U5 47 : Global Clock Buffer with Clock Enable

BUFGCE_1 Z’UF (7 : Global Clock Buffer with Clock Enable and
Output State 1

BUFGMUX Z'UST 47 : Global Clock MUX Buffer

BUFGMUX 1 VX747 : Global Clock MUX Buffer with Output State 1

DCM V7 47 . Digital Clock Manager

IBUFG V7 47 : Dedicated Input Clock Buffer

IBUFGDS U7 17 : Differential Signaling Dedicated Input Clock
Buffer and Optional Delay
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a2 J4% a2l —23>/BSCAN aVR—R2k

FHALY TLAVE

AR

BSCAN_SPARTAN3

V37 47 : Spartan®-3 and Spartan—-3E JTAG Boundary
Scan Logic Access Circuit

CAPTURE_SPARTAN3

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

STARTUP_SPARTAN3

U7 47 . Spartan®-3 User Interface to Global Clock,

Reset, and 3—State Controls

I/0 AvR—%2 b

FHAY TLAVE

a8

[BUF

VX747 : Input Buffer

IBUFDS

7'U3F 47 : Differential Signaling Input Buffer

IBUFG

7'V 47 : Dedicated Input Clock Buffer

IBUFGDS

V37 47 : Differential Signaling Dedicated Input Clock
Buffer and Optional Delay

[OBUF

7Y 47 . Bi-Directional Buffer

IOBUFDS

Y7 (7 : 3-State Differential Signaling I/O Buffer with
Active Low Output Enable

KEEPER

VX747 : KEEPER Symbol

OBUF

U374~ : Output Buffer

OBUFDS

V7 47 : Differential Signaling Output Buffer

OBUFT

VT 47+ 3-State Output Buffer with Active Low Output
Enable

OBUFTDS

ZYIF 47+ 3-State Output Buffer with Differential Signaling,
Active—Low Output Enable

PULLDOWN

7'UST 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

RAM/ROM

FHALY TLAVE

A EA

RAM16X1D

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

RAM16X1D_1

V747 : 16-Deep by 1-Wide Static Dual Port Synchronous
RAM with Negative—Edge Clock

RAM16X1S

ZVITF 47 : 16-Deep by 1-Wide Static Synchronous RAM

RAM16X1S_1

7V T 47 1 16-Deep by 1-Wide Static Synchronous RAM
with Negative—Edge Clock

RAM16X2S

V747 : 16-Deep by 2-Wide Static Synchronous RAM
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RAM16X4S U747 : 16-Deep by 4-Wide Static Synchronous RAM
RAM16X8S 7VIT 47 : 16-Deep by 8-Wide Static Synchronous RAM
RAM32X1S VT 47 : 32-Deep by 1-Wide Static Synchronous RAM
RAM32X15_1 V747 : 32-Deep by 1-Wide Static Synchronous RAM
with Negative—Edge Clock
RAM32X2S V547 1 32-Deep by 2-Wide Static Synchronous RAM
RAM32X4S V3T 47 : 32-Deep by 4-Wide Static Synchronous RAM
RAM32X8S 7U3IT5 47 : 32-Deep by 8-Wide Static Synchronous RAM
RAM64X1S 7VIT 47 : 64-Deep by 1-Wide Static Synchronous RAM
RAM64X1S_1 Z'UST 47 : 64-Deep by 1-Wide Static Synchronous RAM
with Negative—Edge Clock
RAM64X2S VT 47 : 64-Deep by 2-Wide Static Synchronous RAM
RAMB16_51 ZU3T 47 : 16K-bit Data and 2K-bit Parity Single-Port

Synchronous Block RAM with 1-bit Port

RAMB16_S1_S1

V747 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit Ports

RAMB16_51_518

7YX T7 47 1 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit and 18-bit Ports

RAMB16_51_52

V37 47 ¢ 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit and 2-bit Ports

RAMB16_S1_S36

V747 ¢ 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit and 36-bit Ports

RAMB16_S1_S4

ZUSF 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 1-bit and 4-bit Ports

RAMB16_51_59

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

RAMB16_S18

Z*UIT 47 ¢ 16K-bit Data + 2K-bit Parity Memory,
Single—Port Synchronous Block RAM with 18-bit Port

RAMB16_S18_S18

V747 ¢ 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 18-bit Ports

RAMB16_S18_S36

Z’UST 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 18-bit and 36-bit Ports

RAMB16_52

YIF7 47 : 16K-bit Data and 2K-bit Parity Single-Port
Synchronous Block RAM with 2—bit Port

RAMB16_52 S18

V7 47 ¢ 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 2-bit and 18-bit Ports

RAMB16_52_52

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

RAMB16_52_S36

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

RAMB16_52_54

7'YX7 47 1 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 2-bit and 4-bit Ports

RAMB16_52_5S9

V37 47 ¢ 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 2-bit and 9-bit Ports
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RAMB16_536

7VIF7 47 : 16K-bit Data and 2K-bit Parity Single-Port
Synchronous Block RAM with 36-bit Port

RAMB16_536_S36

V37 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with Two 36-bit Ports

RAMB16_54

7'UI7 47 : 16K-bit Data and 2K-bit Parity Single-Port
Synchronous Block RAM with 4-bit Port

RAMB16_54_518

ZUSF 47 : 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 4-bit and 18-bit Ports

RAMB16_54 536

V7 47+ 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 4-bit and 36-bit Ports

RAMB16_54 54

7YX T7 47 1 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 4-bit Ports

RAMB16_54 S9

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

RAMB16_S9

V747 : 16K-bit Data and 2K-bit Parity Single-Port
Synchronous Block RAM with 9-bit Port

RAMB16_59_518

V7 47+ 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 9-bit and 18-bit Ports

RAMB16_59_536

7'YXT7 47 1 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 9-bit and 36-bit Ports

RAMB16_59_S9

V747 ¢ 16K-bit Data and 2K-bit Parity Dual-Port
Synchronous Block RAM with 9-bit Ports

ROM128X1 VT 47 : 128-Deep by 1-Wide ROM
ROM16X1 Y747 : 16-Deep by 1-Wide ROM
ROM256X1 VT 47 1 256-Deep by 1-Wide ROM
ROM32X1 VT 47 : 32-Deep by 1-Wide ROM
ROM64X1 VT 47 : 64-Deep by 1-Wide ROM

12
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FDCE 7°Y27 47 : D Flip-Flop with Clock Enable and Asynchronous
Clear

FDCE_1 U747 : D Flip-Flop with Negative-Edge Clock, Clock
Enable, and Asynchronous Clear

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

FDCPE_1L Y27+~ : 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 Y27 47 : D Flip-Flop with Negative-Clock Edge,
Synchronous Reset and Set, and Clock Enable

IFDDRCPE U274~ : Dual Data Rate Input D Flip-Flop with Clock
Enable and Asynchronous Preset and Clear

[FDDRRSE U374~ : Dual Data Rate Input D Flip-Flop with
Synchronous Reset and Set and Clock Enable

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

OFDDRCPE U35 47 : Dual Data Rate Output D Flip-Flop with Clock
Enable and Asynchronous Preset and Clear

OFDDRRSE Y5 47 : Dual Data Rate Output D Flip-Flop with
Synchronous Reset and Set and Clock Enable

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

OFDDRTRSE VX747 : Dual Data Rate D Flip—Flop with Active-Low
3-State Output Buffer, Synchronous Reset and Set, and Clock
Enable
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SRL16

U35 47 : 16-Bit Shift Register Look—Up Table (LUT)

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

SRL16E U347 : 16-Bit Shift Register Look-Up Table (LUT) with
Clock Enable

SRLI16E_1 Z"VIT7 47 : 16-Bit Shift Register Look-Up Table (LUT) with
Negative—Edge Clock and Clock Enable

SRLC16 U7 (7 : 16-Bit Shift Register Look—Up Table (LUT)
with Carry

SRLC16_1 U35 47 : 16-Bit Shift Register Look—Up Table (LUT) with
Carry and Negative—Edge Clock

SRLC16E U747 : 16-Bit Shift Register Look-Up Table (LUT) with
Carry and Clock Enable

SRLCI6E_1 V7 47 : 16-Bit Shift Register Look-Up Table (LUT) with

Carry, Negative—Edge Clock, and Clock Enable

ASAR/CLB FYZT4T

THAL TLAVE

B

BUFCF

Y37 47 : Fast Connect Buffer

LUTI1 V3747 : 1-Bit Look-Up Table with General Output

LUTIL.D VX747 : 1-Bit Look—Up Table with Dual Output

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

LUT2 TVIT7 47 : 2-Bit Look-Up Table with General Output

LUT2_.D U35 47 : 2-Bit Look-Up Table with Dual Output

LUT2_L YT 47 : 2-Bit Look-Up Table with Local Output

LUT3 U35 47 : 3-Bit Look-Up Table with General Output

LUT3.D U35 47 : 3-Bit Look-Up Table with Dual Output

LUT3_L VX747 : 3-Bit Look—Up Table with Local Output

LUT4 V747 : 4-Bit Look-Up-Table with General Output

LUT4.D VT 47 1 4-Bit Look-Up Table with Dual Output

LUT4_L V35 47 : 4-Bit Look-Up Table with Local Output

MULT_AND 7YI7 47 : Fast Multiplier AND

MUXCY V7 47 1 2-to—1 Multiplexer for Carry Logic with General
Output

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

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

Output

14
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MUXF5 VX747 : 2-to—1 Look-Up Table Multiplexer with General
Output

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

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

MUXF6 VX7 47 : 2-to-1 Look-Up Table Multiplexer with General
Output

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

MUXF6_L V7 47 : 2-to—1 Look-Up Table Multiplexer with Local
Output

MUXF7 TVIT7 47+ 2-to—1 Look-Up Table Multiplexer with General
Output

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

MUXF7_L U747 1 2-to—1 look—up table Multiplexer with Local
Output

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

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

MUXFS8_L U7 47 : 2-to—1 Look-Up Table Multiplexer with Local
Output

XORCY ZYXF7 47 : XOR for Carry Logic with General Output

XORCY_D 7'V 47 : XOR for Carry Logic with Dual Output

XORCY_L V747 : XOR for Carry Logic with Local Output
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BSCAN_SPARTAN3

: Spartan®-3 and Spartan-3E JTAG Boundary Scan Logic Access Circuit
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| CAPTURE
X10183

ZOT WAy L AUNEMATBE, JTAG NTUFY AF v vlyy arhm—J% L TR Y v I ~T 78 AT
XHDT, WEFEITT YA & FPGA OFH JTAG BB O@EEE I fEICLE£7,

A BT =X TIF X DONRTUEY ZX Y DFEMIIOWTL, T — Y — SR TN,

AR— D 5t 5

R—r4 AF B e
TDI H A 1 FPGA @ TDI A ERICEEH ILET,
DRCK1, DRK2 H 1 JTAG USER G DNat RIAENDET 7T 4712720, JTAG TAP =

> —F 78 SHIFT-DR A7 —hMZ7425E TCK B LR UfE % H
SHLE9, DRKI % USER1 vy 725 &4+, DRK2 1% USER2

AN ET,
RESET 7 1 USER A8 MR IAENDET 774712720, JTAG TAP 2 h—5
H TEST-LOGIC-RESET A7 —hZ725 ¢ High I 7V —hEHFET,
SEL1. SEL2 H 1 JTAG f L A#|Z USER] %7213 USER2 fy S Vae A EN -2 &

ZoRLET, UPDATE-IR AT —MIRDET 7T 471720 H L
BRHPIAENDETTIT A7 DEFITRVET,

SHIFT H D 1 USER i 3 N Rt RIAENDBET 7T 4712720, JTAG TAP =i b —
ZH SHIFT-DR A7 —RNZ725& High (27 —hrSnvEd,
CAPTURE H 7 1 USER i A DBt AIAENDET 7T 47127320, JTAG TAP 2 ha—
Z 7% CAPTURE-DR A7 —hZ72% & High 1279 —hEHET,
UPDATE H 7 1 USER 5 Gt A ENDET 7T 4712720, JTAG TAP 22 ha—
Z 53 UPDATE-DR A7 —hZ72% & High (27 —hSLET,
TDO1, TDO2 AH 1 USER1 %7213 USER2 S NFtHIAENDET 7T 471220, 4

#5 JTAG TDO B lzar R —3xr ko> TDO1 (USER1) F7-1% TDO2
(USER2) B> ~DF —Z AT DEN R RENET,
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E28: FHAY ILAVK
— S N IS
THAVDANFE
AARB =g HeAE
H i ol
CORE Generator™ 8L 4 —FK NGl
~7adH+R—h A ]
2 -, ~ ~
VHDL &Rk (/2 REVS T —23Y)
KD 2 DO PFAELRNEAITE — L, 20T 4T 4B S ORI T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- BSCAN_SPARTAN3: Boundary Scan primitive for connecting internal logic to
- JTAG interface.
-— Spartan-3
-- Xilinx HDL Libraries Guide, version 12.2
BSCAN_SPARTAN3_inst : BSCAN_SPARTAN3
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
TDI => TDI, -- TDI 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_SPARTAN3_inst instantiation
. = ~ -~ N > ~
Verilog 58t (f > RAV L T—30)
WD 2 SOMLBIAELR VA IEaE — L, U747 4 HE ORI T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- BSCAN_SPARTAN3: Boundary Scan primitive for connecting internal logic to
- JTAG interface.
-— Spartan-3
-- Xilinx HDL Libraries Guide, version 12.2
BSCAN_SPARTAN3_inst : BSCAN_SPARTAN3
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
TDI => TDI, -- TDI 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_SPARTAN3_inst instantiation
Spartan-3 547 3!) 54K (HDL F)
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£ XILINX: w9 .

use UNISIM.vcomponents.all;

-- RAMB16_S1 S2: 16k/8k x 1/2 Dual-Port RAM
-- Spartan-3
-- Xilinx HDL Libraries Guide, version 12.2

RAMB16_S1_S2_inst : RAMB16_S1_S2
generic map (

INIT_A => "0", -- Value of output RAM registers on Port A at startup

INIT_B => X"0", -- Value of output RAM registers on Port B at startup
SRVAL_A => "0", -- Port A ouput value upon SSR assertion

SRVAL_B => X"0", -- Port B ouput value upon SSR assertion

WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING"™, "GENERATE_X_ONLY", "ALL"

-- The following INIT_xx declarations specify the initial contents of the RAM
-- Port A Address 0 to 4095, Port B Address O to 2047

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_O1 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000**

X
X
X
INIT_O07 => X"0000000000000000000000000000000000000000000000000000000000000000""
X
X

INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000""
-- Port A Address 4096 to 8191, Port B Address 2048 to 4095

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000""
--Port A Address 8192 to 12287, Port B Address 4095 to 6143

INIT_20 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_22 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000""
-- Port A Address 12288 to 16383, Port B Address 6144 to 8091

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000""

Spartan-3 547 3!) 54K (HDL F)
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INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_39 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3B => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X""0000000000000000000000000000000000000000000000000000000000000000'")
port map (

DOA => DOA, -- Port A 1-bit Data Output

DOB => DOB, -- Port B 2-bit Data Output

ADDRA => ADDRA, -- Port A 14-bit Address Input

ADDRB => ADDRB, -- Port B 13-bit Address Input

CLKA => CLKA, -- Port A Clock

CLKB => CLKB, -- Port B Clock

DIA => DIA, -- Port A 1-bit Data Input

DIB => DIB, -- Port B 2-bit Data Input

ENA => ENA, -- Port A RAM Enable Input

ENB => ENB, -- PortB RAM Enable Input

SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA => WEA, -- Port A Write Enable Input

WEB => WEB -- Port B Write Enable Input

)
-- End of RAMB16_S1 S2_inst instantiation

Verilog F8if (1 RAVLIT—23Y)

WD 2 OO FELRWGAITaE —L, T T 4T E S ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S1 S2: 16k/8k x 1/2 Dual-Port RAM

-— Spartan-3
-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S1_S2_inst : RAMB16_S1_S2
generic map (

INIT_A => "0", -- Value of output RAM registers on Port A at startup

INIT_B => X"0", -- Value of output RAM registers on Port B at startup
SRVAL_A => "0", -- Port A ouput value upon SSR assertion

SRVAL_B => X"0", -- Port B ouput value upon SSR assertion

WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL"™, -- "NONE'", "WARNING', "GENERATE_X_ONLY'", "ALL"

-- The following INIT_xx declarations specify the initial contents of the RAM
-- Port A Address 0 to 4095, Port B Address 0 to 2047

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000*,
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_03 => X"'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_07 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000**
-- Port A Address 4096 to 8191, Port B Address 2048 to 4095

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"",

Spartan-3 54751 H4K (HDL A)
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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 =>

INIT_20 =>
INIT_ 21 =>
INIT_ 22 =>
INIT 23 =>
INIT 24 =>
INIT_25 =>
INIT_26 =>
INIT_ 27 =>
INIT_28 =>
INIT_29 =>
INIT_2A =>
INIT_2B =>
INIT_2C =>
INIT_2D =>
INIT_2E =>
INIT_2F =>

INIT_30 =>
INIT_31 =>
INIT_32 =>
INIT_33 =>
INIT_34 =>
INIT_35 =>
INIT_36 =>
INIT_37 =>
INIT_38 =>
INIT_39 =>
INIT_3A =>
INIT_3B =>
INIT_3C =>
INIT_3D =>
INIT_3E =>
INIT_3F =>
port map (
DOA => DOA,
DOB => DOB,

X**0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""

X"'0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000**
X"'0000000000000000000000000000000000000000000000000000000000000000*"
X**0000000000000000000000000000000000000000000000000000000000000000*"
X"'0000000000000000000000000000000000000000000000000000000000000000*"
X**0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
--Port A Address 8192 to 12287, Port B Address 4095 to 6143

X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000*,
X**0000000000000000000000000000000000000000000000000000000000000000",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""

X"'0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000*"
X"'0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000**
X"'0000000000000000000000000000000000000000000000000000000000000000*"
X**0000000000000000000000000000000000000000000000000000000000000000*"
X"'0000000000000000000000000000000000000000000000000000000000000000*"
X**0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"'0000000000000000000000000000000000000000000000000000000000000000*"
X**0000000000000000000000000000000000000000000000000000000000000000*"
-- Port A Address 12288 to 16383, Port B Address 6144 to 8091

X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000",
X"*0000000000000000000000000000000000000000000000000000000000000000™",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000""

X""*0000000000000000000000000000000000000000000000000000000000000000™"
X"'0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000™"
X'*0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"
X''0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"
X"'0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"
X"'0000000000000000000000000000000000000000000000000000000000000000™"

X**0000000000000000000000000000000000000000000000000000000000000000")

-- Port
-- Port

ADDRA => ADDRA, -- Port
ADDRB => ADDRB, -- Port
CLKA => CLKA, -- Port
CLKB => CLKB, -- Port

DIA => DIA,
DIB => DIB,
ENA => ENA,
ENB => ENB,

WEA => WEA,
WEB => WEB
);

-- Port
-- Port
-- Port

A

>W>W>W>w

1-bit Data Output
2-bit Data Output
14-bit Address Input
13-bit Address Input
Clock

Clock

1-bit Data Input
2-bit Data Input

RAM Enable Input

-- PortB RAM Enable Input
SSRA => SSRA, -- Port
SSRB => SSRB, -- Port

-- Port
-- Port

o> w >

Synchronous Set/Reset Input
Synchronous Set/Reset Input
Write Enable Input
Write Enable Input

-- End of RAMB16_S1_S2_inst instantiation

EER AR
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RAMB16_S1_S36

: 16K-bit Data and 2K-bit Parity Dual-Port Synchronous Block RAM with 1-bit and 36-bit Ports

wea [RAMB16_S1_836

ENA
SSRA

CLKA
ADDRA [13:0]

DIA [0:0]

WEB
ENB
SSRB

CLKB
ADDRB [8:0]

DIB [31:0]

DIPB [3:0]

M=

DOA [0:0]
—

DOPB [3:0]

DOB [31:0]

A10883

ZOTHAY TV AN, FMIESALEREAHA T, 727V A—FOHEH RAM 71y 7T, £71ys RAM
DFR—MIIL 16384 B DT —H AFUNHNET, RN—MEN 9, 18, 36 v hMIar 7 4Fal—arIizR—h
WX, 512 2048 B bR T4 AFRUNHNET, £R—MIE, FIL 16384 DT —H AE) B LTT 7
ALET, ER—FOT —ZMEX, ZNENAEBICERE TEET, TOTL AV RDOR MBIV ORERILIHA—

FOFHIDORITRSNTVET,
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=D
o I 3R
MR A
AR H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM DA
7—#
RAM /N7 4 RAM
1 X X |x X X X INIT_A INIT_A AL AL
0 X X X X X b7l b7l ezl ezl
0 1 1 0 1 X X |x SRVAL A SRVAL A Lkl Bkl
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7211, X PN RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT A = L 22 HIZ INIT A B CRESNIZE, 7740 MNITXTO0 T,
SRVAL A = LY AHX Dl
addr = RAM 7RL &
RAM(addr) = 7KL 2 ADDR @ RAM OWNE
data = RAM O A 17 —#
pdata = RAM O )T ¢ 5 —X
I WRITE_MODE_A=NO_CHANGE
2 WRITE_.MODE_A=READ_FIRST
3 WRITE_MODE_A=WRITE_FIRST
Spartan-3 547 3!) 54K (HDL F)
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FT2E: THAY ILAVE
FmEE B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DRAZAE
T—5 T4
RAM RAM
1 X X X X X |x INIT B INIT B el | sl
0 X X X X X ZEib7eL AL AL ikl
0 1 1 0 1 X X |x SRVAL. B SRVAL B AL | B kAL
0 1 1 1 1 addr data | pdata | SRVAL B SRVAL B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 0 addr X X RAM(addr) RAM(addr) A/l 7zl
0 1 0 1 0 addr data | pdata | Z={k 7211, izl RAM(addr) | RAM(addr)
RAM(addr)? , RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = 1 )L P22 FIC INIT B JBMECRIESNTE, 774/ MITXTO0 TY,
SRVAL B = LY AZ D
addr = RAM 7RL &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O YT ¢ 5 —X
I WRITE_MODE_B=NO_CHANGE
2 WRITE_.MODE_B=READ_FIRST
3 WRITE_MODE_B=WRITE_FIRST
R—bDEREA
R—hk A K—hk B
74y | F—4 s FRLR [ Fo8 | T | Fo5 [uFe | 7L [F5 | 054
IL AV )L (a) | #IL(a) | /AR INR INR tJL(a) | BIL(@) | R/NR | WX INR
RAMB16.S1.536 | 16384 x 1 | = as:0 (oo |- 512x32 [512x4 | (8:0 6100 | (3:0
() 7—R¥ X g

Spartan-3 547 35') HAK (HDL )
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BR—NI, ZNEThor/ay 7 B2 F/PLET, F—hA DOKT—Z AL DIA) OBy sT v ZA L B
FOF =2 H #7132 (DOA) @ clock—to—out ZA A%, CLKA AL LET, R—F B OFKF—Z AL (DIB) D
BTV BAL BIOF —2H 132 (DOB) @ clock—to—out #A A%, CLKB #HHELLF4, f 32— L vV
ENA (%, R —hF A OFiA L, EZIAL, Uy MHIIL ET, ENA 23 Low 4, 7 —XITEZIAENT, 1
(DOA BX T DOPA) IZZ (kL £H A, ENA &Ut vk (SSRA) 2 High D34 . 72 (CLKA) 28 Low 75 High (24
DEHHEZXIZ DOA :«toJ:U DOPA 73 SRVALA (v S ET, 74 A 1x—7 /v (WEA) & High ®3541%. DIA B
LN DIPA DB RAM IZEZXAENFT, ENA 28 High T SSRA & WEA 28 Low D34, 72y 7 Low 25 High 12
PR HLEEIZ, RAM 7% LA (ADDRA) IZHEMIS VTS T —H R Fe A HELET, SSRA 23 Low T ENA & WEA
23 High OA ., 7av )3 Low 5 High I8V O HEXIT, EXIAALT R A (ADDRA) TERINLTWDHT—RIZ
T —4 N JJ (DIA 3L DIPA) DfED FE A ENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEE, EXIA
FHE—RIZE- TRV ET, EXAHRT—RIL, 7 74/ TlE WRITE MODE=WRITE_FIRST IZ3% ESNTWET,

AF—7 )L B ENB (X, R—h B OFiAHL, EXIAL Vb HIfILE3, ENB 28 Low DA, 7 —X 3 EX
AENT . 1 (DOB 3L DOPB) 12k L FH A, ENB &Ytk (SSRB) A% High ¥4, a2 (CLKB) 7% Low
5 High 12810 &b A LX(Z, DOB :JactU“ DOPB 7 SRVAL B (ZEvhESEd, 74 A F—7 /L (WEB) &, High @
BA1%. DIB 8L DIPB DfEE)Y RAM ([Z#EZIAEN £, ENB 23 High T SSRB & WEB 7% Low D&, 7y 7N
Low 75 High (2 @U*Ebét% RAM 7% L A (ADDRB) IZMISNTWDT — X H 1&3FE T, SSRB 28 Low T
ENB & WEB 728 High @354, 710y Low 75 High IZUIN DAL, EEIALTRL A (ADDRB) TiEREN T
WAD—RIZT —H A T) (DIB BL O DIPB) ODERFEAAEINET, ‘—ﬁtljjj (DOB L1 DOPB) i &5l
1L, BXIAHLET—RICL-TRARVET, EXIALE—RIX, 7 74/VETlE WRITEMODE=WRITE _FIRST (Z5% E X4
TWET, BHROFEATIL, HI#EE Y (ENA, WEA, SSRA, CLKA, ENB, WEB, SSRB, CLKB) 23777 4+~ High T
HETELTCWETN, R—MIA L NN—FERELTT T 47 Low IZTHZELTEET, RAMBI6 DR —MIALE
LTeA v R—=237 0y NI AIAENDD T, CLB VY —A I EHINET A,

TRL X <wwbe' s
R —MI, R —FDIEIZL > TRRAT RV RIEE T EEH AL T, [FIL 18432 D AT BMZT 7EALET,
[F—ZHADOR—F TRL A =7 [NWRT I, TRTOR—IMET 16384 [HDOAEY w/LE2T —ZDOKHIAEH

TEEJ, 9,18, BX 36 Y MEDKR—RIZ i [NUF L HDOR—K TRVA =7 JIZRT I, 2408 fHD /N
T4 AEY BALHVET, FEOR—METOWILAR RAM OLE L, IRORUTL > TIREESHET,

Start=((ADDR port+1)*(Widthport)) -1
End=(ADDRport)*(Widthport)

ROKIZ, HER—MEOT RV R w7 2RLET,
T=IHOKR—=F TRV A ~v

T ‘ ‘
g [R—+tDODT—% PKLR
1 16384 | <— |31]30(29|28|27|26]|25|24]|23|22|21|20]19|18|17|16|15]14]13[12]111]11019|8]7|6]514]312]|11]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—] 3 2 1 0
16 1024 | <— |1 0

32 512 | <—|0
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NITAHDKR—F TRVAR =

N)TA8 | R—bD/RYT4 TFLR

1 2048 | <—| 3 2 1 0
2 1024 | <—| 1 0
4 512 {——10

F 27 /L R—h RAMB16 O AEYNEDOHIHL

INIT xx BHEAEHRATHIE, TR ADIL T X2 — a2 RAMB16 O ATYVONEEZHHLTXET, &
RAMB16_Sm_Sn O #IHIE 1%, 64 FEIEO WL B INIT.00 ~ INIT 3F) TIHREL X7, £EIEIL. 64 @ 16 A
MHARY ., & EF 16384 By M AR ETEXET,

INITP.xx JBIEZE T 2L, TARAAL RO T4 XK a2l —2ar F3 7 — R R T 0 ARV EZPIHETEET,
9. 18,36 By MEIZay 74X a2l —ar&NR—bo T A0 WIHME I, 8 fED#HA{L)EME INITP.00 ~
INITP.07) TIHREL T, K BMIL 64 D 16 HEEfEORY ., A 2048 By ha4RE TEET,

INIT xx £721% INITPxx JBIEZFRELARWEEEIL. TOTRLVADMEIL 0 IR ESNET, BME2 TR ET5
L. BEAIE YR 0 120 ET,

F 2T L R—k RAMB16 O H /1L 2% O #IHL,

Spartan®-3A LARED T S A XTI, EIREEARE (GSR 2% High 0 L&) ICH IV AZ DA E Y M 0 F7203 1 191 H#]
fbc&xEd, £, By N Uy TV L7tk OE%E ., BIRHEAREOYELI LB RHEICHE TEET, T2
7L AR—k RAMB16 O H /1L 2% 24145 @M1 iE, INIT_A, INIT_B, SRVAL_A, SRVAL B @ 4 fi¥E3%0 %
9, INIT A BMEILERBAREOR—R A OH L AZOMEMEZEFEEL ., INIT B BT ERBEAREOR—KB O
WAL o2 OMEEEELET, SRVALA EIEIZAR—K A TSSRA (v NVUEyh) AT —RLizt&DF)]
HEZFEEL. SRVALB J&M: 34—k B T SSRB (Bv /Uty ANETH—h lztxomEEIEELET,

INIT_A, INIT_B, SRVAL A, SRVAL B J&#: 1%, 16 EH THELE T, ZOMBEIZR—MEIZL>TRRVET, =
EZIE. A=A DIEN 1, H—F B OIEN 4 ® RAMB16.S1.54 D4 R—F A O LI ZAZ1T 1 B e DT,
INIT A F721% SRVAL A IZIE 1 7 0 LMEETEEH A, A—FB OHILIAZIL 4 Y MedD T, INIT B F721%
SRVALB IZ0 ~F ® 16 #HEAfE TEXET,

NUT 4 EwhEE iR —hTlL, HAOLAZO YT 08 451% . INIT_A. INIT_B, SRVAL_A., SRVAL B DfE®D EArE
NCHRELET,

INIT BE SRVAL BIEAIEELRWEAIE. T 74V RT 0 I8 LS E 1,
EXIAHLET—RDOER

WRITEMODE_A EM:1%, =27 /v 7R—hk RAMB16 DR —h A DATVRBLOH IO E AL . WRITE MODE_B
B, A —FB OAERVBIOH I ORNEEZHIEILET, 7 74/LFTliX, WRITEMODE A & WRITE MODE B |
W7t WRITE FIRST IR ESNVTWET, ZOHAE . ANEPRAEVICEZIAENT-ZRICEOESH IENET,
READ_FIRST |2 ET DL, AREVONEN M IS, ASMEBAEVICEZIAENET, NOCHANGE IZERET
HECATMEIFAEVICEZAENE T, HITOMEITE{LEE AL, F—FA LR —F B TRICAEY B/ITHE A H
L/ EBXAREITEIELIESEA OB ORI ITIEIZODWTIE, [R—F A LR —F B BBE T8ROI 1%
L TLTEE N,

AR—h A ER—b B BBAE T HHE ORI E
Spartan—3A 7 w7 SelectRAM™ X, 5848727 27 /L AIR—hk RAM T, 2 DDA — MR EIRFIZFEICAEY BT 7B

TEFET, 2L, —HOR—=IRHDHAEY BNVICEZABLZIToTWDEAE. ) — F DR —KIT clock-to—clock
T NT VT HALRNIT, FDAEY BAICH L CTESIALFLITHAH L ZEZIT LW T AL ERHVET,
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WDOFRIZ, T 27 /v R—h RAMBL6 THAVRRAELZEG S OEELZ, WRITEMODE A & WRITEMODE B D% & 5]
WCRLET,

WRITE MODE_A=NO_CHANGE, WRITE MODE B=NO_CHANGE O ;#&

T=52 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA DOB DOPA | DOPB | RAM RAM
0 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM 2ie7el | b7
1 0 1 1 DIA DIB DIPA DIPB =1k X =1k X DIA DIPA
L oL
0 1 1 1 DIA DIB DIPA DIPB X =1k X =1k DIB DIPB
L L
1 1 1 1 piaA | DB |pwea [pieB | s |z | e |20 [x X
7oL L 7oL L
WRITE_.MODE_A=READ_FIRST . WRITE_MODE_B=READ_FIRST D&
T8 | \UTA
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA |DIB |DpIPA | DIPB [ RaM [RAM [RAM [RAM | sl |zl
1 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA
0 1 ) 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIB DIPB
1 1 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM X X
WRITE_.MODE_A=WRITE_FIRST . WRITE_.MODE_B=WRITE_FIRST O34
T2 | N7«
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB | RAM RAM
0 0 1 1 DIA | DB |piPA [DIPB |RaM [ RAM | RAM | RaM | 2zl | zsipzel
1 0 1 1 DIA DIB DIPA DIPB DIA X DIPA X DIA DIPA
0 1 1 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB
1 1 1 1 DIA DIB DIPA DIPB X X X X X X
WRITE_.MODE_A=NO_CHANGE., WRITE_.MODE_B=READ_FIRST ®#;4&
T8 | \UTA
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA |DIB |DIPA | DIPB [ RaM [RAM [RAM [RAM | szl | ezl
1 0 1 1 DIA DIB DIPA DIPB =1k X =1k X DIA DIPA
7L 7L
0 1 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIB DIPB
1 1 T 1 DIA DIB DIPA DIPB =1k X =1k X DIB DIPB
7L 7L
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WRITE MODE_A=NO_CHANGE, WRITE MODE B=WRITE FIRST O34

T—5 | \UT«
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB | DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 0 0 DIA DIB DIPA | DIPB |RAM |[RAM |RAM |RAM | Z5{p72L | 25kl
1 0 0 1 DIA DIB DIPA [ DIPB | zfp | X i | X DIA DIPA
L L
0 1 1 7 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA [ DIPB | zfp | X i | X X X
L L

WRITE.MODE_A=READ _FIRST X T" WRITE MODE_B=WRITE_FIRST

T—8 | \)T4
WEA | WEB | CLKA | CLKB |DIA [DIB |DIPA |DIPB |DOA |DOB [DOPA|DOPB|RAM | RAM

0 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM Bzl | b7l
1 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA
0 1 1 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB
1 1 1 1 DIA DIB DIPA DIPB X DIB X DIPB DIA DIPA
THAODANFE
AVAB v T—ay af
i HEAE
CORE Generator™ L7 % —K nJ
~7ua@HR—h A A]

EAARTRERMSE

B BAT {[E] T4k SR BH
INIT_00 ~ 2 HH/ L&D T T Pr RAM B 0D T — 2885y D W) I % 5 &
INIT_3F 16 £
INIT_A 2 %/ fEEDE EREA NG = a7 4F¥ a2l —ar %o DOA/DOB H AR —h
16 ##K OYHEZFRE, Y MEIX, RAM O A R—FE=
X BAR—FOIEICL>THRFEDET,
INIT_B 2 s/ fEEDME EREA NG = a7 4¥ 2l —ar %o DOA/DOB H AR —Fh
16 %% OYHEEZIEE, B MEIZ, RAM O A R—FE7-
IZ B AR—FDIFEICE>THREVET,
INITP_00 ~ 2 ¥/ L&D T _NTERm RAM L5 D /U7 135553 O R HE % F6 E
INITP_07 16 1%L
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B "84T

=}

T4k

=5t BA

SIM_COLLISION_
CHECK

Pl

ALL,
WARNING_
ONLY|

GENERATE_X_

ONLY,
NONE

ALL

AEVDFANRAELIZG A2 —ar D)
VR B CEET, M i/k@tk@fﬁo

ALL IZERETHE, BhE Ao —U N A&
. BETHHEABLOARVOENRE X)
2720 ET,

WARNING_ONLY (ZERET DL, BiEAyZ—
COHRNPH DS, BETLIHIBLOAEY
DEIFZEOFERFFSNET,

GENERATE_X_ONLY IZF%E T 5L, EiE Xy
=V, BEETIH B L OAE
VDN ARE (X) 12780 FET,

NONE IZF%ET D&, BE Ay — I H &
N, BEETIHABIOARVIOMEITFOE
FREINET,

AE: ALL UAOMEICRETDHE, v Ial— /a
VHIZT A ORMEE B TE R0
DEEEETIHGEITEENLIETT, .ﬁ?fﬂi
[&k/>ab—yay FHEAL ﬁ%]\“j%?ﬁﬁﬁ
LTLEE W,

SRVAL A 2 ¥/

16 %

T_RCEnm

RSTA ¥ &7 % —h3 %L, DOA/DOB /1R —
F23 v b (1) £330 By MO) IR ESNDLHFE
ETEET, EvMMEIZ. RAM O A R—FDIREIZ
FoTIEVET,

SRVAL_ B 2 ¥/

16 %

TR_RCEnm

RSTB "> %7 % —h9 5L, DOA/DOB H /iR —
F23Ew b (1) F2130 8y MNO) IR ESNDEHHE
ETEET, EvMMEIX, RAM © B R—hDIEIC
Ko THEVET,

WRITE MODE A | <05

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EXAZB TR DOA/DOB R—hTEITEND
ggwﬁ~}@@11@%#§ﬁb1ﬂ WRITE_FIRST (2
RETDHE, ENAR—NIEZIAENTHLH NS
AUET, READ_FIRST _prffrék Bl E
TIAENBHIIZ, RAM O LARTOENH F1R—FMZ

HAsnEd, NO CHANGE IZEXET DL, 1)
AR—bDO LT OMEIHERFS U, H AR —FOEAE
{LLERE A, RAM OR—INBAEZ G A EHS 720
AT, ZOE—RIIRETHILEBEIDLET,

WRITE MODE B | <r241

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EFHXAHTw R DOA/DOB AR —hCHEITEND
ké%@n“i’—h@ihf’ﬁé#éﬁébifh WRITE_FIRST (Z
WETHEAMENR—MIESIATN TS
FUFET. READ_FIRST | _prﬁ“ﬁ”é& T E
FIAFENDHIIZ, RAM O LLRTOE A 1R —RMZ
H &N ET, NOCHANGE IZHRETHE, H
R—bDOLIFIOEI MRS, AR —hDEAZE
muiﬁ/u RAM DR — BB Z FE A H & a0
BlE, ZOE—RNICRETHILERBEIDLET,

VHDL &2k

Library UNISIM;

(AVRZVTT

WD 2 OOREXNFLELLWIESITat—L . =T AT 4 BSD

—3Y)

AT AR AT £
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use UNISIM.vcomponents.all;

-- RAMB16_S1 S36: 16k/512 x 1/32 + 0/4 Parity bits Dual-Port RAM
-- Spartan-3
-- Xilinx HDL Libraries Guide, version 12.2

RAMB16_S1_S36_inst : RAMB16_S1_S36

generic map (
INIT_A => "0", -- Value of output RAM registers on Port A at startup
INIT_B => X"000000000", -- Value of output RAM registers on Port B at startup
SRVAL_A => "0", -- Port A ouput value upon SSR assertion
SRVAL_B => X''000000000", -- Port B ouput value upon SSR assertion
WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL"™, -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"
-- The following INIT_xx declarations specify the initial contents of the RAM
-- Port A Address 0 to 4095, Port B Address O to 127
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_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 4096 to 8191, Port B Address 128 to 255

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000**

X
X
X
INIT_O07 => X"0000000000000000000000000000000000000000000000000000000000000000""
X
X

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 8192 to 12287, Port B Address 256 to 383

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_22 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_2A => X""0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_2F => X"'0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 12288 to 16383, Port B Address 384 to 512

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_31 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_32 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_34 => X""0000000000000000000000000000000000000000000000000000000000000000"",

Spartan-3 54751 H4K (HDL A)
250 http://japan.xilinx.com UG607 (v12.2) 2010 &£ 7 A 23 H




€ XILINX: %0 E .

INIT_35 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_36 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_38 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_39 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3B => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- The next set of INITP_xx are for the parity bits
--Port B Address 0 to 127
INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_O01 => X'""0000000000000000000000000000000000000000000000000000000000000000™",
-- Port B Address 128 to 255
INITP_02 => X""0000000000000000000000000000000000000000000000000000000000000000™",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000,
-- Port B Address 256 to 383
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port B Address 384 to 512
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (

DOA => DOA, -- Port A 1-bit Data Output

DOB => DOB, -- Port B 32-bit Data Output

DOPB => DOPB, -- Port B 4-bit Parity Output

ADDRA => ADDRA, -- Port A 14-bit Address Input

ADDRB => ADDRB, -- Port B 9-bit Address Input

CLKA => CLKA, -- Port A Clock

CLKB => CLKB, -- Port B Clock

DIA => DIA, -- Port A 1-bit Data Input

DIB => DIB, -- Port B 32-bit Data Input

DIPB => DIPB, -- Port-B 4-bit parity Input

ENA => ENA, -- Port A RAM Enable Input

ENB => ENB, -- PortB RAM Enable Input

SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA => WEA, -- Port A Write Enable Input

WEB => WEB -- Port B Write Enable Input

);
-- End of RAMB16_S1 S36_inst instantiation

Verilog 81k (A RAV T —3Y)
WD 2 SO CRFEIELR WA IZae — L, = T4 T4 B = ORI T EF,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S1_S36: 16k/512 x 1/32 + 0/4 Parity bits Dual-Port RAM
-— Spartan-3
-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S1_S36_inst : RAMB16_S1_S36

generic map (
INIT_A => "0", -- Value of output RAM registers on Port A at startup
INIT_B => X"000000000", -- Value of output RAM registers on Port B at startup
SRVAL_A => 0", -- Port A ouput value upon SSR assertion
SRVAL_B => X''000000000*", -- Port B ouput value upon SSR assertion
WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL"™, -- "NONE'", "WARNING', "GENERATE_X_ONLY", "ALL"
-- The following INIT_xx declarations specify the initial contents of the RAM
-- Port A Address 0 to 4095, Port B Address 0 to 127
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
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INIT_O4
INIT_O5
INIT_06
INIT_O7
INIT_08
INIT_09
INIT_OA
INIT_OB
INIT_OC
INIT_OD
INIT_OE
INIT_OF
-- Port
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

=>
=>
=>
=>

X**0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™"

A Address 4096 to 8191, Port B Address 128 to 255

=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™

-- Port A Address 8192 to 12287, Port B Address 256 to 383

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
-- Port
INIT_30
INIT_31
INIT_32
INIT_33
INIT_34
INIT_35
INIT_36
INIT_37
INIT_38
INIT_39
INIT_3A
INIT_3B
INIT_3C
INIT_3D
INIT_3E
INIT_3F

=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

X""0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000*,
X'"0000000000000000000000000000000000000000000000000000000000000000™,

X''0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"
X"'0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"

A Address 12288 to 16383, Port B Address 384 to 512

=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

X""0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000"*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000™"
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000*,
X'"0000000000000000000000000000000000000000000000000000000000000000™,

X''0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"

-- The next set of INITP_xx are for the parity bits

--Port B Address 0 to 127

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000,
-- Port B Address 128 to 255

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port B Address 256 to 383

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000,
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-- Port B Address 384 to 512

INITP_06 => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000"")

port map (
DOA => DOA,
DOB => DOB,
DOPB => DOPB,
ADDRA => ADDRA,
ADDRB => ADDRB,
CLKA => CLKA,
CLKB => CLKB,
DIA => DIA,
DIB => DIB,
DIPB => DIPB,
ENA => ENA,
ENB => ENB,
SSRA => SSRA,
SSRB => SSRB,
WEA => WEA,
WEB => WEB

);

Port
Port
Port
Port
Port
Port
Port
Port
Port

A

B
B
A
B
A
B
A
B

Port-B

Port

A

1-bit Data Output
32-bit Data Output
4-bit Parity Output
14-bit Address Input
9-bit Address Input
Clock

Clock

1-bit Data Input
32-bit Data Input
4-bit parity Input
RAM Enable Input

PortB RAM Enable Input

Port A Synchronous Set/Reset Input
Port B Synchronous Set/Reset Input
Port A Write Enable Input

Port B Write Enable Input

-- End of RAMB16_S1 S36_inst instantiation

M IE R

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

Spartan—3 FPGA 773 & —4&3 —h
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E2E . FHAY ILAVE £ XILINX.

RAMB16_S1_S4

: 16K-bit Data and 2K-bit Parity Dual-Port Synchronous Block RAM with 1-bit and 4-bit Ports

WEA | RAMB16_S1_S4

ENA
SSRA DOA [0:0]
CLKA f—
ADDRA [13:0]

DIA [0:0]

WEB
ENB
SSRe DOB [3:0]
CLKB
ADDRB [11:0]

DIB [3:0]

M=

IOTHAY L ANT, A ESAREELFH AT, 7270 R—hOHEH RAM 70y TH, £71y27 RAM
DFR—MIIL 16384 B hDT —H AFUNRHVET, A—MED 9, 18, 36 EwhMIar 71 Fal —TarSifzi—h
WL, B2 2048 B b YT ARURHDET, KR —ME, [T 16384 HDT —& AEY /LML TT /&
ALFET, HER—bOT —HXilEIL, ZNENEBNCHETEET, ZOTL A MDOR—FBI OBV ORI TR —
FOFHA ] ORITRENTWVET,
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=D
o I 3R
MR A
AR H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM DA
7 —4
RAM /N7 4 RAM
1 X X |x X X |x INIT_A INIT_A AL AL AL L
0 X X X X X AL b7 AL AL
0 1 1 0 1 X X [x SRVAL A SRVAL A il | L
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7211, X PN RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT A = L 22 HIZ INIT A B CRESNIZE, 7740 MNITXTO0 T,
SRVAL A = LY AHX Dl
addr = RAM 7RL &
RAM(addr) = 7KL 2 ADDR @ RAM OWNE
data = RAM O A 17 —#
pdata = RAM O )T ¢ 5 —X
I WRITE_MODE_A=NO_CHANGE
2 WRITE.MODE_A=READ_FIRST
3 WRITE_MODE_A=WRITE_FIRST
Spartan-3 547 3!) 54K (HDL F)
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FmEE B

AR H A

GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DRAZAE
T—5 T4
RAM RAM

1 X X X X X |x INIT B INIT B Bkl | Bl

0 X X X X X ZEib7eL AL AL k7L

0 1 1 0 1 X X |x SRVAL B SRVAL B kAL | 2L

0 1 1 1 1 addr data | pdata | SRVAL B SRVAL B RAM(addr) | RAM(addr)
=>data =>pdata

0 1 0 0 i addr X X RAM(addr) RAM(addr) AL kL

0 1 0 1 0 addr data | pdata | Z={k 7211, izl RAM(addr) | RAM(addr)

RAM(addr)? , RAM(addr)2, =>data =>pdata
data3 pdata3

GSR=Zm— )L vk Uy MEE

INIT B = 1 )L P22 FIC INIT B JBMECRIESNTE, 774/ MITXTO0 TY,

SRVAL B = LY AZ D

addr = RAM 7RL &

RAM(addr) = 7KL 2 ADDR ® RAM ORNE

data = RAM O A 17 —#

pdata = RAM O YT ¢ 5 —X

I WRITE_MODE_B=NO_CHANGE

2 WRITE.MODE_B=READ_FIRST

3 WRITE_MODE_B=WRITE_FIRST

R—bDEREA

R—k A R—rB

THA T=8 [/NUTa | TRLR [ T=5 [ \UTq [ T=5 [/XUTq | TRLR | T=5 [ N)T«

IL AV L@ | EIL@) | NR INR | AR )L @) | EIL@) | NR AV S AV 4

RAMB16_S1_54 16384 x1 | — (13:0) (0:0) - 4096 x4 |~ (11:0) (3:0) -

() 7—R¥ X g
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BR—NI, ZNEThor/ay 7 B2 F/PLET, F—hA DOKT—Z AL DIA) OBy sT v ZA L B
FOF =2 H #7132 (DOA) @ clock—to—out ZA A%, CLKA AL LET, R—F B OFKF—Z AL (DIB) D
BTV BAL BIOF —2H 132 (DOB) @ clock—to—out #A A%, CLKB #HHELLF4, f 32— L vV
ENA (%, R —hF A OFiA L, EZIAL, Uy MHIIL ET, ENA 23 Low 4, 7 —XITEZIAENT, 1
(DOA BX T DOPA) IZZ (kL £H A, ENA &Ut vk (SSRA) 2 High D34 . 72 (CLKA) 28 Low 75 High (24
DEHHEZXIZ DOA :«toJ:U DOPA 73 SRVALA (v S ET, 74 A 1x—7 /v (WEA) & High ®3541%. DIA B
LN DIPA DB RAM IZEZXAENFT, ENA 28 High T SSRA & WEA 28 Low D34, 72y 7 Low 25 High 12
PR HLEEIZ, RAM 7% LA (ADDRA) IZHEMIS VTS T —H R Fe A HELET, SSRA 23 Low T ENA & WEA
23 High OA ., 7av )3 Low 5 High I8V O HEXIT, EXIAALT R A (ADDRA) TERINLTWDHT—RIZ
T —4 N JJ (DIA 3L DIPA) DfED FE A ENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEE, EXIA
FHE—RIZE- TRV ET, EXAHRT—RIL, 7 74/ TlE WRITE MODE=WRITE_FIRST IZ3% ESNTWET,

AF—7 )L B ENB (X, R—h B OFiAHL, EXIAL Vb HIfILE3, ENB 28 Low DA, 7 —X 3 EX
AENT . 1 (DOB 3L DOPB) 12k L FH A, ENB &Ytk (SSRB) A% High ¥4, a2 (CLKB) 7% Low
5 High 12810 &b A LX(Z, DOB :JactU“ DOPB 7 SRVAL B (ZEvhESEd, 74 A F—7 /L (WEB) &, High @
BA1%. DIB 8L DIPB DfEE)Y RAM ([Z#EZIAEN £, ENB 23 High T SSRB & WEB 7% Low D&, 7y 7N
Low 75 High (2 @U*Ebét% RAM 7% L A (ADDRB) IZMISNTWDT — X H 1&3FE T, SSRB 28 Low T
ENB & WEB 728 High @354, 710y Low 75 High IZUIN DAL, EEIALTRL A (ADDRB) TiEREN T
WAD—RIZT —H A T) (DIB BL O DIPB) ODERFEAAEINET, ‘—ﬁtljjj (DOB L1 DOPB) i &5l
1L, BXIAHLET—RICL-TRARVET, EXIALE—RIX, 7 74/VETlE WRITEMODE=WRITE _FIRST (Z5% E X4
TWET, BHROFEATIL, HI#EE Y (ENA, WEA, SSRA, CLKA, ENB, WEB, SSRB, CLKB) 23777 4+~ High T
HETELTCWETN, R—MIA L NN—FERELTT T 47 Low IZTHZELTEET, RAMBI6 DR —MIALE
LTeA v R—=237 0y NI AIAENDD T, CLB VY —A I EHINET A,

TRL A =

R —NI, F—FDIBIZE > TRERRDZTRVREE FIEEZFE AL T, FU 18432 HDOAEY EAIZT 7EALET,
[F—FHOR—F TRL A =v 7 IR T I, T_RTOR—MET 16384 [HDOAEY B E2T —Z ORI H
TEET, 9,18, BLO 36 B MEDOR—NMZIE, [NUT A HOKR—K TRLR =7 IR T EH1Z, 2408 ED /Y
T4 AEY BALHVET, FEDOR—METCOWILAR RAM OLE L, IROXUTL > TIREESHET,

Start=((ADDR port+1)%(Widthport)) —1
End=(ADDRport)*(Widthport)

WKDOFEINZ, HEHR—MEDOT RV A w7 RLET,
T —H DR —K TRLVA ~v

T2 ‘ ‘
g |K—r0F—5 FELZ
1 16384 | <— | 31130]29]28]|27]26]|25]|24]|23]122121]120]19]18|17)16]|15]14|13]12]111]10]19|8]7]16]|5|141312]1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <—| 7 6 5 4 3 2 1 0
8 2048 | <— |3 2 1 0

16 1024 | <— |1 0

32 512 | <—|0

Spartan-3 547 3!) 54K (HDL F)
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E2E . FHAY ILAVE £ XILINX:

NITAHDKR—F TRVAR =

N)TA8 | R—bD/RYT4 TFLR

1 2048 | <——| 3 2 1 0
2 1024 [ <—| 1 0
4 512 [ <—— O

F 27 /L R—h RAMB16 O AEYNEDOHIHL

INIT xx BHEAEHRATHIE, TR ADIL T X2 — a2 RAMB16 O ATYVONEEZHHLTXET, &
RAMB16_Sm_Sn O #IHIE 1%, 64 FEIEO WL B INIT.00 ~ INIT 3F) TIHREL X7, £EIEIL. 64 @ 16 A
MHARY ., & EF 16384 By M AR ETEXET,

INITP.xx JBIEZE T 2L, TARAAL RO T4 XK a2l —2ar F3 7 — R R T 0 ARV EZPIHETEET,
9. 18,36 By MEIZay 74X a2l —ar&NR—bo T A0 WIHME I, 8 fED#HA{L)EME INITP.00 ~
INITP.07) TIHREL T, K BMIL 64 D 16 HEEfEORY ., A 2048 By ha4RE TEET,

INIT xx £721% INITPxx JBIEZFRELARWEEEIL. TOTRLVADMEIL 0 IR ESNET, BME2 TR ET5
L. BEAIE YR 0 120 ET,

F 2T L R—k RAMB16 O H /1L 2% O #IHL,

Spartan®-3A LARED T S A XTI, EIREEARE (GSR 2% High 0 L&) ICH IV AZ DA E Y M 0 F7203 1 191 H#]
fbc&xEd, £, By N Uy TV L7tk OE%E ., BIRHEAREOYELI LB RHEICHE TEET, T2
7L AR—k RAMB16 O H /1L 2% 24145 @M1 iE, INIT_A, INIT_B, SRVAL_A, SRVAL B @ 4 fi¥E3%0 %
9, INIT A BMEILERBAREOR—R A OH L AZOMEMEZEFEEL ., INIT B BT ERBEAREOR—KB O
WAL o2 OMEEEELET, SRVALA EIEIZAR—K A TSSRA (v NVUEyh) AT —RLizt&DF)]
HEZFEEL. SRVALB J&M: 34—k B T SSRB (Bv /Uty ANETH—h lztxomEEIEELET,

INIT_A, INIT_B, SRVAL A, SRVAL B J&#: 1%, 16 EH THELE T, ZOMBEIZR—MEIZL>TRRVET, =
EZIE. A=A DIEN 1, H—F B OIEN 4 ® RAMB16.S1.54 D4 R—F A O LI ZAZ1T 1 B e DT,
INIT A F721% SRVAL A IZIE 1 7 0 LMEETEEH A, A—FB OHILIAZIL 4 Y MedD T, INIT B F721%
SRVALB IZ0 ~F ® 16 #HEAfE TEXET,

NUT 4 EwhEE iR —hTlL, HAOLAZO YT 08 451% . INIT_A. INIT_B, SRVAL_A., SRVAL B DfE®D EArE
NCHRELET,

INIT BE SRVAL BIEAIEELRWEAIE. T 74V RT 0 I8 LS E 1,
EXIAHLET—RDOER

WRITEMODE_A EM:1%, =27 /v 7R—hk RAMB16 DR —h A DATVRBLOH IO E AL . WRITE MODE_B
B, A —FB OAERVBIOH I ORNEEZHIEILET, 7 74/LFTliX, WRITEMODE A & WRITE MODE B |
W7t WRITE FIRST IR ESNVTWET, ZOHAE . ANEPRAEVICEZIAENT-ZRICEOESH IENET,
READ_FIRST |2 ET DL, AREVONEN M IS, ASMEBAEVICEZIAENET, NOCHANGE IZERET
HECATMEIFAEVICEZAENE T, HITOMEITE{LEE AL, F—FA LR —F B TRICAEY B/ITHE A H
L/ EBXAREITEIELIESEA OB ORI ITIEIZODWTIE, [R—F A LR —F B BBE T8ROI 1%
L TLTEE N,

AR—h A ER—b B BBAE T HHE ORI E
Spartan—3A 7 w7 SelectRAM™ X, 5848727 27 /L AIR—hk RAM T, 2 DDA — MR EIRFIZFEICAEY BT 7B

TEFET, 2L, —HOR—=IRHDHAEY BNVICEZABLZIToTWDEAE. ) — F DR —KIT clock-to—clock
T NT VT HALRNIT, FDAEY BAICH L CTESIALFLITHAH L ZEZIT LW T AL ERHVET,
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WDOFRIZ, T 27 /v R—h RAMBL6 THAVRRAELZEG S OEELZ, WRITEMODE A & WRITEMODE B D% & 5]
WCRLET,

WRITE MODE_A=NO_CHANGE, WRITE MODE B=NO_CHANGE O ;#&

T=52 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA DOB DOPA | DOPB | RAM RAM
0 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM 2ie7el | b7
1 0 1 1 DIA DIB DIPA DIPB =1k X =1k X DIA DIPA
L oL
0 1 1 1 DIA DIB DIPA DIPB X =1k X =1k DIB DIPB
L L
1 1 1 1 piaA | DB |pwea [pieB | s |z | e |20 [x X
7oL L 7oL L
WRITE_.MODE_A=READ_FIRST . WRITE_MODE_B=READ_FIRST D&
T8 | \UTA
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA |DIB |DpIPA | DIPB [ RaM [RAM [RAM [RAM | sl |zl
1 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA
0 1 ) 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIB DIPB
1 1 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM X X
WRITE_.MODE_A=WRITE_FIRST . WRITE_.MODE_B=WRITE_FIRST O34
T2 | N7«
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB | RAM RAM
0 0 1 1 DIA | DB |piPA [DIPB |RaM [ RAM | RAM | RaM | 2zl | zsipzel
1 0 1 1 DIA DIB DIPA DIPB DIA X DIPA X DIA DIPA
0 1 1 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB
1 1 1 1 DIA DIB DIPA DIPB X X X X X X
WRITE_.MODE_A=NO_CHANGE., WRITE_.MODE_B=READ_FIRST ®#;4&
T8 | \UTA
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA |DIB |DIPA | DIPB [ RaM [RAM [RAM [RAM | szl | ezl
1 0 1 1 DIA DIB DIPA DIPB =1k X =1k X DIA DIPA
7L 7L
0 1 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIB DIPB
1 1 T 1 DIA DIB DIPA DIPB =1k X =1k X DIB DIPB
7L 7L
Spartan-3 547 3!) 54K (HDL F)
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WRITE MODE_A=NO_CHANGE, WRITE MODE B=WRITE FIRST O34

T—5 | \UT«
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 0 0 DIA DIB DIPA | DIPB |RAM |[RAM |RAM |RAM | Z5{p72L | 25kl
1 0 0 1 DIA DIB DIPA [ DIPB | zfp | X i | X DIA DIPA
7oL L
0 1 1 7 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | zs4p | X B | X X X
7L L
WRITE_MODE_A=READ_FIRST $ X T* WRITE_.MODE_B=WRITE_FIRST
T—8 | \)T4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | zsfp72L | vl
1 0 1 7 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | DIA DIPA
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 0 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
THADADAE
AVAR T —g E)
B HeLE
CORE Generator™ L N7 4 —F A
~7ua@HR—h A A]
£ ~ y
ERAA R E M
B BA4T {[E] T4 | ERBA
INIT_00 ~ INIT_3F 2 ¥/ & D fiE T _CEu | RAM BH O F — 2545 O I EIEE 15 E
16 %K
INIT_A 2 S/ & D fil FTR_RCPr | ar74Fal—ar %o DOA/DOB H
16 % TR —bOWHEEEE, By MEIX,
RAM @ A R—FFE721E B R —FOBEIZ
Ko THFEVES,
INIT_B 2 s/ EE O FTRTPr | ar7s¥2L—3a0%0 DOA/DOB H
16 % NAR—FOHIHEZIEE, By MEIE,
RAM @ A R—bhFE721E B R —FDOIRIZ
FoTRFVES,
INITP_.00 ~ INITP.07 2 e/ 8 DfiE T _CTEr | RAM BCH DY T 54y D) il % Fg iE
16 #E%
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B

847

&

T4k

At EA

CHECK

SIM_COLLISION_

Pl

ALL, WARNING_

ONLY,
GENERATE_
X_ONLY,
NONE

ALL

ARVDOBANEELZHG AT I=L—
/a/@@ﬂ”ﬁ%%%’(%i‘% SRR VR
DEBYTT,

ALL IZRRET DL, BHE Ay —
A Ei, BT 5B L UA
FVDOMEMRRE X) IZ720ET,

WARNING_ONLY IZRRET D&,
A= OB N EN, BE
TAHHDBIOARIOMIZZED X
FRFEFSNET,

GENERATE_X_ONLY {Z#% &7 %
LVEE A=Y iu“jjjé%m“\ £
TS H N BIOAE)DENRAE
X) 2 ES,

NONE ([ZFRETHE, Eh Ay —
W En T, BETAH I BLW
ARV OEITZFDOEEREFEINET,

AE . ALL DANOMEICRETDHE, &
a2l —ar T A O EE Bk
TERLRDBID . ZOWEEFT 5
BIXEENLETT, ST, T k/
Yiab—vary YA HAR =S
LTLEE W,

SRVAL_A

2 %/
16 HE%

T_RTCEn

RSTA > %7 % —hr95L, DOA/DOB

HAR—= 3y (1) £72130 By MN0) 12
RESNAIHIEETEET, EvME,
RAM @ A 7R —RDIEIZE > TR EVE T,

SRVAL_B

2 S/
16 %%

ER NG

RSTB ¥’ %7 % —hr3 5L, DOA/DOB
H IR = vk (1) £72130 2o 1R0) 12
BESNDIO/ETEET, EvMEx
RAM @ B AR —rDIBIZ L > TR FEVET,

WRITE_MODE_A

LB

WRITE_FIRST |
READ_FIRST .
NO_CHANGE

WRITE_
FIRST

FEXAH < RH DOA/DOB /‘ﬁ’HI\’C“
EITENLLEXDOR—rOEMEL TR E
F*4, WRITEFIRST IZFRET S, 1‘9%
AR—=MIEIAENTOOHIENET,
READ FIRST {Z3%E T DL, F7-ITMEMN
EXIAFENDEIT, RAM O LLRTOAE A H
TR —MZH ishvET, NO_CHANGE
IR ETDE H IR =D LLRTOE D
HEFRS L, H IR — DN L ER
/u RAM DR —ENBEEFE A HSZR
ABlX,. ZOF—RIIRETDHIEER
@J&)Liﬁ”
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B B2A4T & T4k | ERBA

WRITE_.MODE_B gl WRITE_FIRST ., WRITE._ XA < R DOA/DOB ﬁ_m‘
READ_FIRST, FIRST FEITENHLXDOR— OBERTEE
NO_CHANGE F*4, WRITEFIRST IC3RET S, 1ﬁ7b>

AR—MIEIAENTOOH IENET,

READ_FIRST IZ5% &4 5L, - fEmn
EXIAENDEIIC, RAM O LLRTOAE A H
HFR—MZH1shvET, NO_CHANGE
IR ET DE HIIR =D LLRTOE D
HEFRS L, H IR — DN (LU ER
Ao RAM DR — I BAEZ Gt A HES720
BEX, ZOT—RIIRETDHIILER

BoLET,

VHDL 8t (/2 RE2 T —23Y)
KD 2 SOORESTNFELEWVWEEAITar — L., T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

RAMB16_S1 S4: 16k/4k x 1/4 Dual-Port RAM
Spartan-3
Xilinx HDL Libraries Guide, version 12.2

RAMB16_S1_S4 inst : RAMB16_S1_S4
generic map (

INIT_A => "0", -- Value of output RAM registers on Port A at startup

INIT_B => X"0", -- Value of output RAM registers on Port B at startup
SRVAL_A => "0", -- Port A ouput value upon SSR assertion

SRVAL_B => X"0", -- Port B ouput value upon SSR assertion

WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL"™, -- "NONE", "WARNING'", "GENERATE_X_ONLY", "ALL"

-- The following INIT_xx declarations specify the initial contents of the RAM
-- Port A Address 0 to 4095, Port B Address 0 to 1023

INIT_O00 => 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 4096 to 8191, Port B Address 1024 to 2047

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_12 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000"",
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INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000*",
-- Port A Address 8192 to 12287, Port B Address 2048 to 3071

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"",

-- Port A Address 12288 to 16383, Port B Address 3072 to 4095

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"")
port map (

DOA => DOA, -- Port A 1-bit Data Output

DOB => DOB, -- Port B 4-bit Data Output

ADDRA => ADDRA, -- Port A 14-bit Address Input

ADDRB => ADDRB, -- Port B 12-bit Address Input

CLKA => CLKA, -- Port A Clock

CLKB => CLKB, -- Port B Clock

DIA => DIA, -- Port A 1-bit Data Input

DIB => DIB, -- Port B 4-bit Data Input

ENA => ENA, -- Port A RAM Enable Input

ENB => ENB, -- PortB RAM Enable Input

SSRA => SSRA, -- Port A Synchronous Set/Reset Input

SSRB => SSRB, -- Port B Synchronous Set/Reset Input

WEA => WEA, -- Port A Write Enable Input

WEB => WEB -- Port B Write Enable Input

);

-- End of RAMB16_S1_S4 inst instantiation

Verilog 8k (A RAV T —3Y)

WD 2 DORELPIFAEL WG H T — L =TT H 5 ORIV T ET,

Library UNISIM;
use UNISIM.vcomponents.all;
-- RAMB16_S1 S4: 16k/4k x 1/4 Dual-Port RAM

-- Spartan-3
--— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S1_S4_inst : RAMB16_S1_S4
generic map (

INIT_A => 0", -- Value of output RAM registers on Port A at startup
INIT_B => X"0", -- Value of output RAM registers on Port B at startup
SRVAL_A => "0", -- Port A ouput value upon SSR assertion
SRVAL_B => X"0", -- Port B ouput value upon SSR assertion

Spartan-3 547 3!) 54K (HDL F)
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WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL"™, -- "NONE", "WARNING'", "GENERATE_X_ONLY", "ALL"

-- The following INIT_xx declarations specify the initial contents of the RAM
-- Port A Address 0 to 4095, Port B Address O to 1023

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_OB => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_OD => X"'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 4096 to 8191, Port B Address 1024 to 2047

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
**0000000000000000000000000000000000000000000000000000000000000000™,

INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_16 => X

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 8192 to 12287, Port B Address 2048 to 3071

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_22 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_24 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 12288 to 16383, Port B Address 3072 to 4095

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_31 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"*,

INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3A => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"")
port map (
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DOA => DOA,

DOB => DOB,
ADDRA => ADDRA,
ADDRB => ADDRB,
CLKA => CLKA,
CLKB => CLKB,
DIA => DIA,

DIB => DIB,

ENA => ENA,

ENB => ENB,
SSRA => SSRA,
SSRB => SSRB,
WEA => WEA,
WEB => WEB

);

Port
Port
Port
Port
Port
Port
Port
Port
Port

A
B
A
B
A
B
A
B

A

1-bit Data Output
4-bit Data Output
14-bit Address Input
12-bit Address Input
Clock

Clock

1-bit Data Input
4-bit Data Input

RAM Enable Input

PortB RAM Enable Input

Port A Synchronous Set/Reset Input
Port B Synchronous Set/Reset Input
Port A Write Enable Input

Port B Write Enable Input

-- End of RAMB16_S1_S4_inst instantiation

FF AR

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

Spartan-3 FPGA 7731 & —X# < —}h
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28 FHAY ILAVE & XILINXs

RAMB16_S1_S9

: 16K-bit Data and 2K-bit Parity Dual-Port Synchronous Block RAM with 1-bit and 9-bit Ports

WEA | RAMB16_S1_59
ENA

SSRA DOA [0:0]

CLKA

ADDRA [13:0]

DIA [0:0]

L

WEB
ENB

SSRB DOPB [0:0]

| DOB [7:0]

CLKB
ADDRB [10:0]

DiB [7:0)

DIPB [0:0)

X10626

M=E

ZOTYAL ZUACMNT, AMEHESARERREM A T2, 727V K—FOHEF RAM 7y 7 T3, %7 1y2 RAM
DAR—NMIIL 16384 VRO T —X AEUNRHVET, A—MEN 9, 18, 36 EvMIar74Fal —arIifch—h
WX, B2 2048 B b YT AFRURHDET, KR —MI, [T 16384 HDT —& AEY /LML TT /&
ALET, ER—FOT XX, ZNENEBICERE TEET, ZOTLAVRDOR—FBI BV OREARILIHR—
rOFI | DFITTREINTOVET,

Spartan-3 54751 H4K (HDL A)
266 http://japan.xilinx.com UG607 (v12.2) 2010 &£ 7 A 23 H




£ XILINX: E2E: FTHAY ILAVE
=D
o I 3R
MR A
AR H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM DA
7 —4
RAM /N7 4 RAM
1 X X |x X X |x INIT_A INIT_A AL AL AL L
0 X X X X X AL b7 AL AL
0 1 1 0 1 X X [x SRVAL A SRVAL A il | L
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7211, X PN RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT A = L 22 HIZ INIT A B CRESNIZE, 7740 MNITXTO0 T,
SRVAL A = LY AHX Dl
addr = RAM 7RL &
RAM(addr) = 7KL 2 ADDR @ RAM OWNE
data = RAM O A 17 —#
pdata = RAM O )T ¢ 5 —X
I WRITE_MODE_A=NO_CHANGE
2 WRITE.MODE_A=READ_FIRST
3 WRITE_MODE_A=WRITE_FIRST
Spartan-3 547 3!) 54K (HDL F)
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FT2E: THAY ILAVE
K B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM D RZA
T—4 N T4
RAM RAM
1 X X X X X X INIT_B INIT_B D AL
0 X X X X X ZEib7eL AL AL ikl
0 1 1 0 0 X X X SRVAL_B SRVAL B Z5{k7a Ikl
0 1 1 1 1 addr data | pdata | SRVAL B SRVAL B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 0 addr X X RAM(addr) RAM(addr) A/l 7zl
0 1 0 1 0 addr data | pdata | Z={k 7211, izl RAM(addr) | RAM(addr)
RAM(addr)? , RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— 3L vk UV MER
INITB = tH J L A2 HIZ INIT B BHECRESNIE, 774V METXTO0 TT,
SRVAL B = LY AZ D
addr = RAM 7RL &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A )5 —#
pdata = RAM O YT ¢ 5 —X
I WRITE_MODE_B=NO_CHANGE
2 WRITE.MODE_B=READ_FIRST
3 WRITE.MODE_B=WRITE_FIRST
R—b+ D ERBAR
R—k A "R—kB
THA T=8 [/NUTa | TRLR [ T=5 [ \UTq [ T=5 [/XUTq | TRLR | T=5 [ N)T«
ILAVE )L @) | EIL@) | /AR INK INR )L @) | EIL@) | /AR INK INR
RAMB16.S1.S9 | 16384 x1 |~ (13:0) (0:0) - 2048 x 8 | 2048 x 1 | (10:0) (7:0) (0:0)
() 7—R¥ X g
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BR—NI, ZNEThor/ay 7 B2 F/PLET, F—hA DOKT—Z AL DIA) OBy sT v ZA L B
FOF =2 H #7132 (DOA) @ clock—to—out ZA A%, CLKA AL LET, R—F B OFKF—Z AL (DIB) D
BTV BAL BIOF —2H 132 (DOB) @ clock—to—out #A A%, CLKB #HHELLF4, f 32— L vV
ENA (%, R —hF A OFiA L, EZIAL, Uy MHIIL ET, ENA 23 Low 4, 7 —XITEZIAENT, 1
(DOA BX T DOPA) IZZ (kL £H A, ENA &Ut vk (SSRA) 2 High D34 . 72 (CLKA) 28 Low 75 High (24
DEHHEZXIZ DOA :«toJ:U DOPA 73 SRVALA (v S ET, 74 A 1x—7 /v (WEA) & High ®3541%. DIA B
LN DIPA DB RAM IZEZXAENFT, ENA 28 High T SSRA & WEA 28 Low D34, 72y 7 Low 25 High 12
PR HLEEIZ, RAM 7% LA (ADDRA) IZHEMIS VTS T —H R Fe A HELET, SSRA 23 Low T ENA & WEA
23 High OA ., 7av )3 Low 5 High I8V O HEXIT, EXIAALT R A (ADDRA) TERINLTWDHT—RIZ
T —4 N JJ (DIA 3L DIPA) DfED FE A ENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEE, EXIA
FHE—RIZE- TRV ET, EXAHRT—RIL, 7 74/ TlE WRITE MODE=WRITE_FIRST IZ3% ESNTWET,

AF—7 )L B ENB (X, R—h B OFiAHL, EXIAL Vb HIfILE3, ENB 28 Low DA, 7 —X 3 EX
AENT . 1 (DOB 3L DOPB) 12k L FH A, ENB &Ytk (SSRB) A% High ¥4, a2 (CLKB) 7% Low
5 High 12810 &b A LX(Z, DOB :JactU“ DOPB 7 SRVAL B (ZEvhESEd, 74 A F—7 /L (WEB) &, High @
BA1%. DIB 8L DIPB DfEE)Y RAM ([Z#EZIAEN £, ENB 23 High T SSRB & WEB 7% Low D&, 7y 7N
Low 75 High (2 @U*Ebét% RAM 7% L A (ADDRB) IZMISNTWDT — X H 1&3FE T, SSRB 28 Low T
ENB & WEB 728 High @354, 710y Low 75 High IZUIN DAL, EEIALTRL A (ADDRB) TiEREN T
WAD—RIZT —H A T) (DIB BL O DIPB) ODERFEAAEINET, ‘—ﬁtljjj (DOB L1 DOPB) i &5l
1L, BXIAHLET—RICL-TRARVET, EXIALE—RIX, 7 74/VETlE WRITEMODE=WRITE _FIRST (Z5% E X4
TWET, BHROFEATIL, HI#EE Y (ENA, WEA, SSRA, CLKA, ENB, WEB, SSRB, CLKB) 23777 4+~ High T
HETELTCWETN, R—MIA L NN—FERELTT T 47 Low IZTHZELTEET, RAMBI6 DR —MIALE
LTeA v R—=237 0y NI AIAENDD T, CLB VY —A I EHINET A,

TRL R =o'
R —MI, R —FDIEIZL > TRRAT RV RIEE T EEH AL T, [FIL 18432 D AT BMZT 7EALET,
[F—ZHADOR—F TRL A =7 [NWRT I, TRTOR—IMET 16384 [HDOAEY w/LE2T —ZDOKHIAEH

TEEJ, 9,18, BX 36 Y MEDKR—RIZ i [NUF L HDOR—K TRVA =7 JIZRT I, 2408 fHD /N
T4 AEY BALHVET, FEOR—METOWILAR RAM OLE L, IRORUTL > TIREESHET,

Start=((ADDR port+1)*(Widthport)) -1
End=(ADDRport)*(Widthport)

ROKIZ, HER—MEOT RV R w7 2RLET,
T=IHOKR—=F TRV A ~v

T ‘ ‘
g [R—+tDODT—% PKLR
1 16384 | <— |31]30(29|28|27|26]|25|24]|23|22|21|20]19|18|17|16|15]14]13[12]111]11019|8]7|6]514]312]|11]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—] 3 2 1 0
16 1024 | <— |1 0

32 512 | <—|0
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NITLHDOR = TRV A vy

N)TA8 | R—bD/RYT4 TFLR

1 2048 | <——| 3 2 1 0
2 1024 [ <—| 1 0
4 512 [ <—— O

F 27 A —k RAMB16 O AEYNE DA HL

INIT xx BYEEFHT AL, TAALADAL T 4F 2L — a2 T RAMB16 D AFVONEEZ ML TExET, &
RAMB16_Sm_Sn O#IHIE %, 64 FEIEO WL BME (INIT .00 ~ INIT 3F) TIEELE T, & BIET. 64 @ 16 HEHE
MBRY . A FF 16384 By MR ETEE T,

INITP.xx BIERE T AL, TAALRADIL 74X a2l —ar T 7T — MR T 0 ARV R TXxET,
9. 18,36 By MMEIZay 74X a2l —ar&NR—bD T4 ATV OWIHE L. 8 fH D ##A{L)EME INITP.00 ~
INITP.07) THELET, K EMEIT 64 (HD 16 EEENHEY . A FF 2048 B M EfEE T&E £,

INIT xx £72(3 INITP xx JBEZFRE LRV G A1, TOTFLVAOEL 0 IR ESNET, BIEE —HEZTRET D
& BEALE YRS 01220 £ T,

F 2T )L B—k RAMB16 O H AL 2&Z D)L

Spartan®-3A DG4, BIRE ARE (GSR 23 High ©&X) I NV P AZ DALY v 0 F203 1 ok cEEd,
e by Uy ET =L O L EIFERR AR ONYEL IR REICHETEET, 7270 A—h
RAMBL16 @ 7)1V 24 % WL 2@ ICIE, INITA, INIT_B, SRVAL_A, SRVALB @ 4 FE R’ HYET, INITA
BT ARFOR—F A DTV AS OYIMEZ G EL | INIT B JBIEIZERZARFOR—k B OH LA
ZOYYEZEELET, SRVALA BIEIR—R A TSSRA (B /Uy M) ANETH—R LIz &E ORI E

L. SRVAL B B3R —F B TSSRB (v /Uty h) ANa7H—hLictEOHEERELET,

INIT_A, INIT_B, SRVAL A, SRVAL B JE#: 1%, 16 EH THELET, ZOMIEIZR—MEIZL>TERRVET, =
EZIT. AN A DIEMN 1, A—F B OIEN 4 ® RAMB16.S1.54 D4 R—F A ODH LI ZZ1T 1 BV DT,
INIT A F721Z SRVALA 21X 1 22 0 LB ETEEF A, R—FB OHNIL I RZT 4 Ew2® T, INIT.B $721%
SRVALB IZ 0 ~ F @ 16 # iz e c&£d,

RNUT 4 B hegTe R —M Tt HAL P AZ DO RUT 084518, INIT_A, INIT_B, SRVAL_A, SRVAL B DfED _EfrE >
rCHRRELET,

INIT B3X O SRVAL EMEZIEELRWEAIEL, 7 74V T 0 Ik EnET,
EXAHLT—FDOER

WRITE MODE A J@#:1%, 7 27 /v ;"R—h RAMB16 OFR—k A DATVEB IO A ONEZFHIEL . WRITEMODE_B
BYEIL, A—F B OATRVBIOH I ONEEZHIELET, 7 74+/L M Tk, WRITEMODE A & WRITE MODE B 1%
il 5Lt WRITE FIRST IZEBRBESNTWET, ZOHE ATMEBAENCEZAENT-RICEOEN IS ET,
READ_FIRST IZERET D& ARVONEN M Isivicth, ASMERAEVNICEEIAENET, NO_CHANGE |25 ET
BHE, ATMEIFAEVNIZEZIAEINE TN, HITOMEITELLEEA, F—FA LR —F B TRILAEY BIVIZHEAH
L/EBEXIABEITEIELZBE OB A ORI TFTIEICOWTIL, [R—h A LR—F B BEAETH55EO UL ik 1%
ZMRLTLIEE,

A—FA LR —h B BBETDEHE DOXALTF L

Spartan—3A 7127 ® SelectRAM™ [, 522727 27 /L AR—hk RAM T, 2 DOR—rRFEIFHCFEICAEY BT /&
ATEET, 72720, —FHFDOR—IRHDHIAEY B EEIALEI T TCWDEEIL. ) — DR —KT clock—to—clock
BT T ZALNIZ, FDOAEY BIVICH L TEZIALEZIETHAHLELZITLARNWIDICT AL ERHYET,
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WDOFRIZ, T 27 /v R—h RAMBL6 THAVRRAELZEG S OEELZ, WRITEMODE A & WRITEMODE B D% & 5]
WCRLET,

WRITE MODE_A=NO_CHANGE, WRITE MODE B=NO_CHANGE O ;#&

T=52 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA DOB DOPA | DOPB | RAM RAM
0 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM 2ie7el | b7
1 0 1 1 DIA DIB DIPA DIPB =1k X =1k X DIA DIPA
L oL
0 1 1 1 DIA DIB DIPA DIPB X =1k X =1k DIB DIPB
L L
1 1 1 1 piaA | DB |pwea [pieB | s |z | e |20 [x X
7oL L 7oL L
WRITE_.MODE_A=READ_FIRST . WRITE_MODE_B=READ_FIRST D&
T8 | \UTA
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA |DIB |DpIPA | DIPB [ RaM [RAM [RAM [RAM | sl |zl
1 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA
0 1 ) 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIB DIPB
1 1 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM X X
WRITE_.MODE_A=WRITE_FIRST . WRITE_.MODE_B=WRITE_FIRST O34
T2 | N7«
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB | RAM RAM
0 0 1 1 DIA | DB |piPA [DIPB |RaM [ RAM | RAM | RaM | 2zl | zsipzel
1 0 1 1 DIA DIB DIPA DIPB DIA X DIPA X DIA DIPA
0 1 1 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB
1 1 1 1 DIA DIB DIPA DIPB X X X X X X
WRITE_.MODE_A=NO_CHANGE., WRITE_.MODE_B=READ_FIRST ®#;4&
T8 | \UTA
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA |DIB |DIPA | DIPB [ RaM [RAM [RAM [RAM | szl | ezl
1 0 1 1 DIA DIB DIPA DIPB =1k X =1k X DIA DIPA
7L 7L
0 1 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIB DIPB
1 1 T 1 DIA DIB DIPA DIPB =1k X =1k X DIB DIPB
7L 7L
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WRITE MODE_A=NO_CHANGE, WRITE MODE B=WRITE FIRST O34

T—5 | \UT«
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB | DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 0 0 DIA DIB DIPA | DIPB |RAM |[RAM |RAM |RAM | Z5{p72L | 25kl
1 0 0 1 DIA DIB DIPA [ DIPB | zfp | X i | X DIA DIPA
L L
0 1 1 7 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA [ DIPB | zfp | X i | X X X
L L

WRITE.MODE_A=READ _FIRST X T" WRITE MODE_B=WRITE_FIRST

T—8 | \)T4
WEA | WEB | CLKA | CLKB |DIA [DIB |DIPA |DIPB |DOA |DOB [DOPA|DOPB|RAM | RAM

0 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM Bzl | b7l
1 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA
0 1 1 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB
1 1 1 1 DIA DIB DIPA DIPB X DIB X DIPB DIA DIPA
THAODANFE
AVAB v T—ay af
i HEAE
CORE Generator™ L7 % —K nJ
~7ua@HR—h A A]

EAARTRERMSE

B BAT {[E] T4k SR BH
INIT_00 ~ 2 HH/ L&D T T Pr RAM B 0D T — 2885y D W) I % 5 &
INIT_3F 16 £
INIT_A 2 %/ fEEDE EREA NG = a7 4F¥ a2l —ar %o DOA/DOB H AR —h
16 ##K OYHEZFRE, Y MEIX, RAM O A R—FE=
X BAR—FOIEICL>THRFEDET,
INIT_B 2 s/ fEEDME EREA NG = a7 4¥ 2l —ar %o DOA/DOB H AR —Fh
16 %% OYHEEZIEE, B MEIZ, RAM O A R—FE7-
IZ B AR—FDIFEICE>THREVET,
INITP_00 ~ 2 ¥/ L&D T _NTERm RAM L5 D /U7 135553 O R HE % F6 E
INITP_07 16 1%L
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B "84T

=}

T4k

=5t BA

SIM_COLLISION_
CHECK

Pl

ALL,
WARNING_
ONLY|

GENERATE_X_

ONLY,
NONE

ALL

AEVDFANRAELIZG A2 —ar D)
VR B CEET, M i/k@tk@fﬁo

ALL IZERETHE, BhE Ao —U N A&
. BETHHEABLOARVOENRE X)
2720 ET,

WARNING_ONLY (ZERET DL, BiEAyZ—
COHRNPH DS, BETLIHIBLOAEY
DEIFZEOFERFFSNET,

GENERATE_X_ONLY IZF%E T 5L, EiE Xy
=V, BEETIH B L OAE
VDN ARE (X) 12780 FET,

NONE IZF%ET D&, BE Ay — I H &
N, BEETIHABIOARVIOMEITFOE
FREINET,

AE: ALL UAOMEICRETDHE, v Ial— /a
VHIZT A ORMEE B TE R0
DEEEETIHGEITEENLIETT, .ﬁ?fﬂi
[&k/>ab—yay FHEAL ﬁ%]\“j%?ﬁﬁﬁ
LTLEE W,

SRVAL A 2 ¥/

16 %

T_RCEnm

RSTA ¥ &7 % —h3 %L, DOA/DOB /1R —
F23 v b (1) £330 By MO) IR ESNDLHFE
ETEET, EvMMEIZ. RAM O A R—FDIREIZ
FoTIEVET,

SRVAL_ B 2 ¥/

16 %

TR_RCEnm

RSTB "> %7 % —h9 5L, DOA/DOB H /iR —
F23Ew b (1) F2130 8y MNO) IR ESNDEHHE
ETEET, EvMMEIX, RAM © B R—hDIEIC
Ko THEVET,

WRITE MODE A | <05

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EXAZB TR DOA/DOB R—hTEITEND
ggwﬁ~}@@11@%#§ﬁb1ﬂ WRITE_FIRST (2
RETDHE, ENAR—NIEZIAENTHLH NS
AUET, READ_FIRST _prffrék Bl E
TIAENBHIIZ, RAM O LARTOENH F1R—FMZ

HAsnEd, NO CHANGE IZEXET DL, 1)
AR—bDO LT OMEIHERFS U, H AR —FOEAE
{LLERE A, RAM OR—INBAEZ G A EHS 720
AT, ZOE—RIIRETHILEBEIDLET,

WRITE MODE B | <r241

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EFHXAHTw R DOA/DOB AR —hCHEITEND
ké%@n“i’—h@ihf’ﬁé#éﬁébifh WRITE_FIRST (Z
WETHEAMENR—MIESIATN TS
FUFET. READ_FIRST | _prﬁ“ﬁ”é& T E
FIAFENDHIIZ, RAM O LLRTOE A 1R —RMZ
H &N ET, NOCHANGE IZHRETHE, H
R—bDOLIFIOEI MRS, AR —hDEAZE
muiﬁ/u RAM DR — BB Z FE A H & a0
BlE, ZOE—RNICRETHILERBEIDLET,

VHDL &2k

Library UNISIM;

(AVRZVTT

WD 2 OOREXNFLELLWIESITat—L . =T AT 4 BSD

—3Y)

AT AR AT £
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use UNISIM.vcomponents.all;

-- RAMB16_S1 S9: 16k/2k x 1/8 + 0/1 Parity bit Dual-Port RAM
-- Spartan-3
-- Xilinx HDL Libraries Guide, version 12.2

RAMB16_S1_S9_inst : RAMB16_S1_S9
generic map (

INIT_A => "0", -- Value of output RAM registers on Port A at startup

INIT_B => X"000", -- Value of output RAM registers on Port B at startup
SRVAL_A => "0", -- Port A ouput value upon SSR assertion

SRVAL_B => X"000", -- Port B ouput value upon SSR assertion

WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING"™, "GENERATE_X_ONLY", "ALL"

-- The following INIT_xx declarations specify the initial contents of the RAM
-- Port A Address 0 to 4095, Port B Address O to 511

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_O1 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_06 => 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 4096 to 8191, Port B Address 512 to 1023

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000**

X
X
X
INIT_O07 => X"0000000000000000000000000000000000000000000000000000000000000000""
X
X

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 8192 to 12287, Port B Address 1024 to 1535

INIT_20 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_22 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2D => X"'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2E => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 12288 to 16383, Port B Address 1535 to 2047

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_31 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_32 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_34 => X""0000000000000000000000000000000000000000000000000000000000000000"",
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INIT_35 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_36 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_38 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_39 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3B => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- The next set of INITP_xx are for the parity bits
-- Port B Address 0 to 511
INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_O01 => X'""0000000000000000000000000000000000000000000000000000000000000000™",
-- Port B Address 512 to 1023
INITP_02 => X""0000000000000000000000000000000000000000000000000000000000000000™",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000,
-- Port B Address 1024 to 1535
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port B Address 1535 to 2047
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (

DOA => DOA, -- Port A 1-bit Data Output

DOB => DOB, -- Port B 8-bit Data Output

DOPB => DOPB, -- Port B 1-bit Parity Output

ADDRA => ADDRA, -- Port A 14-bit Address Input

ADDRB => ADDRB, -- Port B 11-bit Address Input

CLKA => CLKA, -- Port A Clock

CLKB => CLKB, -- Port B Clock

DIA => DIA, -- Port A 1-bit Data Input

DIB => DIB, -- Port B 8-bit Data Input

DIPB => DIPB, -- Port-B 1-bit parity Input

ENA => ENA, -- Port A RAM Enable Input

ENB => ENB, -- PortB RAM Enable Input

SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA => WEA, -- Port A Write Enable Input

WEB => WEB -- Port B Write Enable Input

);
-- End of RAMB16_S1_S9_inst instantiation

Verilog 58k ([ RA T —3Y)

WD 2 SO INEELRVBE A —L, 2 T4 T4 B S ORI £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S1_S9: 16k/2k x 1/8 + 0/1 Parity bit Dual-Port RAM

-— Spartan-3
-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S1_S9 inst : RAMB16_S1_S9
generic map (

INIT_A => "0", -- Value of output RAM registers on Port A at startup

INIT_B => X"000", -- Value of output RAM registers on Port B at startup
SRVAL_A => 0", -- Port A ouput value upon SSR assertion

SRVAL_B => X"000", -- Port B ouput value upon SSR assertion

WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL"™, -- "NONE'", "WARNING", "GENERATE_X_ONLY", "ALL"

-- The following INIT_xx declarations specify the initial contents of the RAM
-- Port A Address 0 to 4095, Port B Address O to 511

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_O1 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
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INIT_O4
INIT_O5
INIT_06
INIT_O7
INIT_08
INIT_09
INIT_OA
INIT_OB
INIT_OC
INIT_OD
INIT_OE
INIT_OF
-- Port
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
-- Port
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
-- Port
INIT_30
INIT_31
INIT_32
INIT_33
INIT_34
INIT_35
INIT_36
INIT_37
INIT_38
INIT_39
INIT_3A
INIT_3B
INIT_3C
INIT_3D
INIT_3E
INIT_3F

=>
=>
=>
=>

X**0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™"

A Address 4096 to 8191, Port B Address 512 to 1023

=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™

A Address 8192 to 12287, Port B Address 1024 to 1535

=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

X""0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000*,
X'"0000000000000000000000000000000000000000000000000000000000000000™,

X''0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"
X"'0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"

A Address 12288 to 16383, Port B Address 1535 to 2047

=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

X""0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000"*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000™"
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000*,
X'"0000000000000000000000000000000000000000000000000000000000000000™,

X''0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"

-- The next set of INITP_xx are for the parity bits

-- Port B Address 0 to 511

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000,
-- Port B Address 512 to 1023

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port B Address 1024 to 1535

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000,
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-- Port B Address 1535 to 2047

INITP_06 => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000"")

port map (
DOA => DOA, -
DOB => DOB, -
DOPB => DOPB, -
ADDRA => ADDRA, --
ADDRB => ADDRB, --
CLKA => CLKA, -
CLKB => CLKB, -
DIA => DIA, -
DIB => DIB, -
DIPB => DIPB, -
ENA => ENA, -
ENB => ENB, -
SSRA => SSRA, -
SSRB => SSRB, -
WEA => WEA, -
WEB => WEB -

);

-- End of RAMB16_S1_S9_

M IE R

Port A 1-bit Data Output

Port B 8-bit Data Output

Port B 1-bit Parity Output

Port A 14-bit Address Input

Port B 11-bit Address Input

Port A Clock

Port B Clock

Port A 1-bit Data Input

Port B 8-bit Data Input

Port-B 1-bit parity Input

Port A RAM Enable Input

PortB RAM Enable Input

Port A Synchronous Set/Reset Input
Port B Synchronous Set/Reset Input
Port A Write Enable Input

Port B Write Enable Input

inst instantiation
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RAMB16_S18

: 16K-bit Data + 2K-bit Parity Memory, Single-Port Synchronous Block RAM with 18-bit Port

we [RAMB16_S18

DOP [1:0]
SSR
DO [15:0]
CLK

ADDR [9:0]
DI [15:0]

DIP [1:0]

10856

M=E

ZOTHAY ZUACNI, A ESIALBEREZ (728 H RAM 70y T4, 7'Hy7 RAM O —MIE 16384 £
DT = ARUNHHET, A OHRE, KROKRITRLET,

—5 )L

AUL P 31V

7—F#

]

7—F

TRELR AR

T—R INR

INYT o INR

1024

16

1024

(9:0)

(15:0)

(1:0)

AF—T N Y EN I, R—bDie AL, BEAHR, Ve 2HEILET, EN 2 Low D&, T —XITEXIAEN
4. (DO BLODOP) & kL EH A, EN LUty (SSR) 23 High D&, Z7uayy (CLK) 23 Low 7»5 High (2
PBbBHEXI DO BLO'DOP 2 SRVAL Iy &N FET, TAF 1 — 7“1» (WE) & High ®541%. DI BILW
DIP D7 RAM ICEZZAENET, EN 28 High T SSR & WE 728 Low D34, 7w 7 Low 75 High I8V b5
L2, RAM 77% L & (ADDR) IZA IS WD T — R A S ET, SSR 2 Low < EN & WE 7% High O34 .
Jay 73 Low 225 High (IZHUIN DB EXIT, EXIAAZTRL A (ADDR) TEINRENTWAY—RIZT—4 AT DI B
L ODIP) OERFEAIAENET, T —#H 11 (DO BLIODOP) ICH HENAEIT, EXIALET—RICL->THRARVE
T, BXALE—RIL, T 74/ FTIE WRITEMODE=WRITE_FIRST (2R ES N CTVET,

B ORI T, HIfEIE Y (EN, WE, SSR, CLK) 3727747 High THALIEEL TWET N, R—hMIA L N—Z%
BELTT 7747 Low 12T A2 TEXE9, RAMBI6 OR—RMNIEE LA RN —Z 37 ay 7 NIZHIIAENS
DT, CLBYY—RIIMEHINEE A,
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=D
i IR 3=
AR H
GSR| EN | SSR | WE | CLK| ADDR DI DIP DO DOP RAM O AE
T—4 NYTq
RAM RAM
1 X | X X X X X X INIT INIT AL AL
0 0 |X X X X X X Bl kel A7l i/l
0 1 1 0 1 X X X SRVAL SRVAL AR L AR L
0 1 1 1 1 addr data pdata | SRVAL SRVAL RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) A/l k2L
0 1 0 1 1 addr data pdata | Z={k7pL1, Y| RN RAM(addr) RAM(addr)
RAM(addr)2 . RAM(addr)2 ., =>data =>pdata
data3 pdata3

GSR=/'ua— )L v bk Uy ME &

INIT = 7 —# XY HIZ INIT B TRESNME, 774/ MNETXTO0 T,
SRVAL = SRVAL J& M Ca&ES#L7z SSR DT H — Mg Dl

addr = RAM 7RL- &

RAM(addr) = 7KL A ADDR @ RAM DN E

data = RAM O A 17 —#

pdata = RAM OV F ¢ F—X

L WRITE MODE=NO_CHANGE

2 WRITE_.MODE=READ _FIRST

3 WRITE_MODE=WRITE_FIRST

1L

ATUNEDOFHL

INIT xx BIEEER TR, AL ZADAL T 4FX 2l — 3 F2 RAMBI6 DAEVONEEZH L TEEST, &
RAMB16 O #IHMEI%., 64 FERE O #HIHILJEYE (INIT_00 ~ INIT 3F) T ELET., & BMIL,. 64 @ 16 EEEI DL
. ABE 16384 B AR E TEET,

INITP.xx JBIEAEH T 2L, TARAALADIL T4 Fal —ar FRE 7 — IR T ARVEFIEETEXET,
9. 18,36 EwMEIZZ 74X 2l —a SR —rDO T4 AEYOPIHEIL. 8 O FHI{LJETE INITP.00 ~
INITP.07) THEEL £, K EMEIT 64 (HD 16 #EEENAHEY . A FF 2048 B e E TE £,

INIT xx £721% INITPxx JBIEZFRELARWEEEIL. TOTRLVADMEIL 0 IR ESNET, BME2 TR ET5
L. BEAIE YR 0 120 ET,

Hh Lo 220 41H4E,
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Spartan®-3A LLFED T NRAATIL, BB ARICH L DAZOZE Y N 0 F203 1 Ik cxE4, £7-. &b
/Uy NET =R L% OEL, ERBEAROMIESIIRRAEICHRETEET, 70—k RAMB16 @
TV 2REZDOHHUBIE T ABMEICIE, INIT & SRVAL @ 2 fEfERHYET, INIT @I, BEFEAROH LY
AFOEEEELET, SRVAL JEMIX, SSR (B b/ Uk A% T H— mm%@ﬁm ELET,

INIT BEIOVSRVAL EMEIX, I LEE, HOAR—bOKE YR 1 Ev g Te 16 EBECTHIELTIRELET, L
ZIE. R—FEA 1 © RAMB16.S1 4. H ALV A% 1 EybMad T, NIT BLOSRVAL 1213 1 7213 0 245
FELET, B—MEM 4 O RAMB16.S4 OBAIZ. H LU AZN 4 Y NM2D T, 0 ~F O 16 #EIEELET,

NUT 4 By haeg e AR —MTiE, HAL T AZO/RUT 45551, INIT £7201% SRVAL OfED By N CHRELET,
FXIABET—RDFER

WRITE_MODE J&#:1%, RAMB16 AEVIB LN ONEEZFIFEILET, 7 74/Lh T, WRITE MODE | WRITE_FIRST

WICEREINTWET, ZOHE, ATVENRATNCEIAENZRICEOMEI B IENET, WRITEMODE %
READ FIRST IZRETH& ARVONRF N H ISt AJMENRAEVIZEZIAENET, WRITEMODE %
NO_CHANGE IZERET D&, AMMEIZAENIEZAETNE T, HOOEITEILLET A,

_\\'U- 12D A A 73_ /ﬁ

AVAB Y E—ay T
i e 17

CORE Generator™ BL 74—k T

~7adHR—h A

EARLT RS

B  Ew) {[E] T4k E
INIT 2 ¥/ & DfiE R NG = T 4X 2l — 9% 0 DO H R —
16 #%% rOWIHMEZTEE, E Y MEIX. RAM O A
R—=PFEZIE B R —TrOIEICE>TkEVE
T
INIT_00 ~ 2 W%/ LD T _TEnm RAM BECF 0D T — 05y O )i % 8
INIT_3F 16 %
INITP.00 ~ 2 HE S/ B FRTER RAM BLFI 0/ U 78 53 DX A 7
INITP_07 16 %
SRVAL 2 S/ EEDE T _CEn SSRE v ZTH—h3 5L, DO HAR—IR
16 %K b (D) £33V MNO) IZERESNDLD
FBET&ET, B MEIX. RAM O A FR—
MEZIL B A —FDIRIZ L > TR EVET,
WRITE_.MODE ==Yl WRITE_FIRST, WRITE_FIRST AL a<wL R DO F—hTEFE
READ_FIRST, NHEEOR— OEEEEELET,
NO_CHANGE WRITE,FIRST IR ETHE, ENR—
%ﬁ\iﬂfﬁ bH IS ET,
READ FIRST IZF% E T DL, Bl EMAE
TIAENDHINT, RAM O LARTOAE DS H 7
S— GZHjjjé’i’LiTo NO_CHANGE 2%
ETHE, HIR—=FOLLRTOE AR &
. AR =N ZE{LLEE A, RAM
DR — IO E GRS NGAX, 20
E—RIZRETHIELERBEIOLET,
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VHDL fEift ({2 RA2 L T—23Y)

WD 2 DOLNFAELZNG BT =L, =T 47 4 EF ORIV £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S18: 1k x 16 + 2 Parity bits Single-Port RAM

-— Spartan-3
-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S18_inst : RAMB16_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"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_08 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000""
-- Address 256 to 511

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000""
-- Address 512 to 767

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_23 => X""0000000000000000000000000000000000000000000000000000000000000000"",

INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_28 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2B => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000""
-- Address 768 to 1023

INIT_30 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_32 => X""0000000000000000000000000000000000000000000000000000000000000000*"

Spartan-3 547 3!) 54K (HDL F)
UG607 (v12.2) 2010 &£ 7 A 23 H http://japan.xilinx.com

281



E2E . FHAY ILAVE £ XILINX:

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_0O0 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Address 256 to 511
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000**,
-- Address 512 to 767
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Address 768 to 1023
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (

DO => DO, -- 16-bit Data Output

DOP => DOP, -- 2-bit parity Output

ADDR => ADDR, -- 10-bit Address Input

CLK => CLK, -- Clock

DI => DI, -- 16-bit Data Input

DIP => DIP, -- 2-bit parity Input

EN => EN, -- RAM Enable Input

SSR => SSR, -- Synchronous Set/Reset Input
WE => WE -- Write Enable Input

s
-- End of RAMB16_S18_inst instantiation

Verilog 581t (A2 RE2 T —23Y)

WD 2 OORESTDIFELR WA IZat — L, T T T4 H S ORIV AHT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S18: 1k x 16 + 2 Parity bits Single-Port RAM

-— Spartan-3

-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S18_inst : RAMB16_S18
generic map (

INIT => X"00000", -- Value of output RAM registers at startup
SRVAL => X"00000", -- Ouput value upon SSR assertion
WRITE_MODE => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE

-- The following INIT_xx declarations specify the intial contents of the RAM
-- Address 0 to 255

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_O07 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000"",

Spartan-3 54751 H4K (HDL A)
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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_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_16 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_2C => X"'0000000000000000000000000000000000000000000000000000000000000000""
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Address 768 to 1023

INIT_30 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_32 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_3E => X"'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X""0000000000000000000000000000000000000000000000000000000000000000*"
-- The next set 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_O5 => X""0000000000000000000000000000000000000000000000000000000000000000™",
-- Address 768 to 1023

INITP_06 => X'"0000000000000000000000000000000000000000000000000000000000000000™",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (
DO => DO, -- 16-bit Data Output
DOP => DOP, -- 2-bit parity Output
ADDR => ADDR, -- 10-bit Address Input
CLK => CLK, -- Clock
DI => DI, -- 16-bit Data Input
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DIP => DIP, -- 2-bit parity Input

EN => EN, -- RAM Enable Input

SSR => SSR, -- Synchronous Set/Reset Input
WE => WE -- Write Enable Input

-—- End of RAMB16_S18_inst instantiation

EER N

Spartan-3 Y= Rl —3 32 FPGA &t —H — AR

Spartan-3 FPGA 7731 & —X 3 —}

Spartan-3 54751 H4K (HDL A)
284 http://japan.xilinx.com UG607 (v12.2) 2010 &£ 7 A 23 H



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

£ XILINX. BL2E . FTHAY TLAVE

RAMB16_S18_S18

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

WEA |FAMB16_S18_S18
ENA
SSRA

CLKA
ADDRA [9:0]

DOPA [1:0]

EA [15:0]

DIA [15:0]

DIPA [1:0]

WEB
ENB
S5RB

CLKB
ADDRB [2:0]

DOPB [1:0]

Eﬂ [15:0]

DIB [15:0]

DIPB [1:0]

H10641

ME

ZOTH Ay L ACMT, RMESALEEL AT, 727V A—FDOHEH RAM 7 avy /T4, £71v7 RAM
DFR—MIIL 16384 B DT —X AFUNHNET, R—MEN 9, 18, 36 v hMIar 7 4Fal—TarIhizi—h
W&, SHI2 2048 B b XY T 4 AFURHDET, AR —ME, FIL 16384 DT —& A AIMISILTT /&
ALET, ER—FOT —ZMEX, TNENEBICERE TEET, ZOTLAVROR—FBI PV ORERILIHR—
FOFH DFRITRENTWVET,
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E2E . FHAY ILAVE £ XILINX:

=D
& I 5%
IR A
AHB H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM DA
7 —4
RAM /N7 4 RAM
1 X X X X X X INIT_A INIT_A B2 Akl
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A VAL B AL
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7211, X PN RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

GSR=Z7m— 3L £y UEYMER

INIT A = L 22 HIZ INIT A B CRESNIZE, 7740 MNITXTO0 T,
SRVALA = L Y RZ DA

addr = RAM 7RL &

RAM(addr) = 7KL 2 ADDR & RAM O E

data = RAM ® A S 7 —#

pdata = RAM O )T ¢ 5 —X

I WRITE MODE_A=NO_CHANGE

2 WRITE_ MODE_A=READ _FIRST

3 WRITE_.MODE_A=WRITE _FIRST
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£ XILINX: E2E: THAY ILAVE
FmEE B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DRAZAE
T—5 T4
RAM RAM
1 X X X X X |x INIT B INIT B Bl | el
0 X X X X X ZEib7eL AL AL k7L
0 1 1 0 1 X X |x SRVAL B SRVAL_B kAL | 2L
0 1 1 1 1 addr data | pdata | SRVAL B SRVAL B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 i addr X X RAM(addr) RAM(addr) AL kL
0 1 0 1 0 addr data | pdata | Z={k 7211, izl RAM(addr) | RAM(addr)
RAM(addr)2 ., RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = 1 )L P22 FIC INIT B JBMECRIESNTE, 774/ MITXTO0 TY,
SRVAL B = LY AZ D
addr = RAM 7RL &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O YT ¢ 5 —X
I WRITE_MODE_B=NO_CHANGE
2 WRITE.MODE_B=READ_FIRST
3 WRITE.MODE_B=WRITE_FIRST
R—bDEREA
R—k A R—kB
FHA 7—5 [ur4[7EL [ F—8|Ru7¢|7—5 [0z« [ 7FL [7—8] 07+
ILAVE L@ | EIL@ | R/NR | /R INR il @ | EIL@ | R /NR | /R INR
RAMB16.518.518| 1024 x | 1024 x 2 | (9:0) as:0 | a:0 1024 x| 1024 x2 | 9:0) 15:00 | (1:0)
16 16
(@) 7—R¥ X g
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E2E . FHAY ILAVE £ XILINX:

BR—NI, ZNEThor/ay 7 B2 F/PLET, F—hA DOKT—Z AL DIA) OBy sT v ZA L B
FOF =2 H #7132 (DOA) @ clock—to—out ZA A%, CLKA AL LET, R—F B OFKF—Z AL (DIB) D
BTV BAL BIOF —2H 132 (DOB) @ clock—to—out #A A%, CLKB #HHELLF4, f 32— L vV
ENA (%, R —hF A OFiA L, EZIAL, Uy MHIIL ET, ENA 23 Low 4, 7 —XITEZIAENT, 1
(DOA BX T DOPA) IZZ (kL £H A, ENA &Ut vk (SSRA) 2 High D34 . 72 (CLKA) 28 Low 75 High (24
DEHHEZXIZ DOA :«toJ:U DOPA 73 SRVALA (v S ET, 74 A 1x—7 /v (WEA) & High ®3541%. DIA B
LN DIPA DB RAM IZEZXAENFT, ENA 28 High T SSRA & WEA 28 Low D34, 72y 7 Low 25 High 12
PR HLEEIZ, RAM 7% LA (ADDRA) IZHEMIS VTS T —H R Fe A HELET, SSRA 23 Low T ENA & WEA
23 High OA ., 7av )3 Low 5 High I8V O HEXIT, EXIAALT R A (ADDRA) TERINLTWDHT—RIZ
T —4 N JJ (DIA 3L DIPA) DfED FE A ENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEE, EXIA
FHE—RIZE- TRV ET, EXAHRT—RIL, 7 74/ TlE WRITE MODE=WRITE_FIRST IZ3% ESNTWET,

AF—7 )L B ENB (X, R—h B OFiAHL, EXIAL Vb HIfILE3, ENB 28 Low DA, 7 —X 3 EX
AENT . 1 (DOB 3L DOPB) 12k L FH A, ENB &Ytk (SSRB) A% High ¥4, a2 (CLKB) 7% Low
5 High 12810 &b A LX(Z, DOB :JactU“ DOPB 7 SRVAL B (ZEvhESEd, 74 A F—7 /L (WEB) &, High @
BA1%. DIB 8L DIPB DfEE)Y RAM ([Z#EZIAEN £, ENB 23 High T SSRB & WEB 7% Low D&, 7y 7N
Low 75 High (2 @U*Ebét% RAM 7% L A (ADDRB) IZMISNTWDT — X H 1&3FE T, SSRB 28 Low T
ENB & WEB 728 High @354, 710y Low 75 High IZUIN DAL, EEIALTRL A (ADDRB) TiEREN T
WAD—RIZT —H A T) (DIB BL O DIPB) ODERFEAAEINET, ‘—ﬁtljjj (DOB L1 DOPB) i &5l
1L, BXIAHLET—RICL-TRARVET, EXIALE—RIX, 7 74/VETlE WRITEMODE=WRITE _FIRST (Z5% E X4
TWET, BHROFEATIL, HI#EE Y (ENA, WEA, SSRA, CLKA, ENB, WEB, SSRB, CLKB) 23777 4+~ High T
HETELTCWETN, R—MIA L NN—FERELTT T 47 Low IZTHZELTEET, RAMBI6 DR —MIALE
LTeA v R—=237 0y NI AIAENDD T, CLB VY —A I EHINET A,

TRL X <wwbe' s
R —MI, R —FDIEIZL > TRRAT RV RIEE T EEH AL T, [FIL 18432 D AT BMZT 7EALET,
[F—ZHADOR—F TRL A =7 [NWRT I, TRTOR—IMET 16384 [HDOAEY w/LE2T —ZDOKHIAEH

TEEJ, 9,18, BX 36 Y MEDKR—RIZ i [NUF L HDOR—K TRVA =7 JIZRT I, 2408 fHD /N
T4 AEY BALHVET, FEOR—METOWILAR RAM OLE L, IRORUTL > TIREESHET,

Start=((ADDR port+1)*(Widthport)) -1
End=(ADDRport)*(Widthport)

ROKIZ, HER—MEOT RV R w7 2RLET,
T=IHOKR—=F TRV A ~v

T—5
g | R—=bDT—2 FELZ
1 16384 | <— |3130129|28)27(26125(24 2322|2120 | 1918|1716 (15| 14|13 [12]11[10])9|8]|7|6]|5]4|3]2|1]0

2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
4 4096 | <— | 7 6 5 4 3 2 1 0

8 2048 | <— | 3 2 1 0

16 1024 | <— |1 0

32 512 | <— 0
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£ XILINX: BL2E . FTHAY TLAVE

NITAHDKR—F TRVAR =

N)TA8 | R—bD/RYT4 TFLR

1 2048 | <— -3 2 1 0
2 1024 | <— -1 0
4 512 | <— - 0

F 27 /L R—h RAMB16 O AEYNEDOHIHL

INIT xx BHEAEHRATHIE, TR ADIL T X2 — a2 RAMB16 O ATYVONEEZHHLTXET, &
RAMB16_Sm_Sn O #IHIE 1%, 64 FEIEO WL B INIT.00 ~ INIT 3F) TIHREL X7, £EIEIL. 64 @ 16 A
MHARY ., & EF 16384 By M AR ETEXET,

INITP xx JBMEEFE AT AL, TAALRADAL 74X al —2ar Fidz T — NI UTF 4 ATV R L X E T,
9. 18,36 By MEIZay 74X a2l —ar&NR—bo T A0 WIHME I, 8 fED#HA{L)EME INITP.00 ~
INITP.07) TIHREL T, K BMIL 64 D 16 HEEfEORY ., A 2048 By ha4RE TEET,

INIT xx £721% INITPxx JBIEZFRELARWEEEIL. TOTRLVADMEIL 0 IR ESNET, BME2 TR ET5
L. BEAIE YR 0 120 ET,

F 2T L R—k RAMB16 O H /1L 2% O #IHL,

Spartan®-3A LA DT A ZTiL, EIRIER AR (GSR 28 High D &X) ICH ALV AX DK E YR 0 £7201% 1 ICHIHA
fbc&xEd, £, By N Uy TV L7tk OE%E ., BIRHEAREOYELI LB RHEICHE TEET, T2
7L AR—k RAMB16 O H /1L 2% 24145 @M1 iE, INIT_A, INIT_B, SRVAL_A, SRVAL B @ 4 fi¥E3%0 %
9, INIT A BMEILERBAREOR—R A OH L AZOMEMEZEFEEL ., INIT B BT ERBEAREOR—KB O
WAL o2 OMEEEELET, SRVALA EIEIZAR—K A TSSRA (v NVUEyh) AT —RLizt&DF)]
HEZFEEL. SRVALB J&M: 34—k B T SSRB (Bv /Uty ANETH—h lztxomEEIEELET,

INIT_A, INIT_B, SRVAL A, SRVAL B J&#: 1%, 16 EH THELE T, ZOMBEIZR—MEIZL>TRRVET, =
EZIE. A=A DIEN 1, H—F B OIEN 4 ® RAMB16.S1.54 D4 R—F A O LI ZAZ1T 1 B e DT,
INIT A F721% SRVAL A IZIE 1 7 0 LMEETEEH A, A—FB OHILIAZIL 4 Y MedD T, INIT B F721%
SRVALB IZ0 ~F ® 16 #HEAfE TEXET,

NUT 4 EwhEE iR —hTlL, HAOLAZO YT 08 451% . INIT_A. INIT_B, SRVAL_A., SRVAL B DfE®D EArE
NCHRELET,

INIT BE SRVAL BIEAIEELRWEAIE. T 74V RT 0 I8 LS E 1,
EXIAHLET—RDOER

WRITEMODE_A EM:1%, =27 /v 7R—hk RAMB16 DR —h A DATVRBLOH IO E AL . WRITE MODE_B
B, A —FB OAERVBIOH I ORNEEZHIEILET, 7 74/LFTliX, WRITEMODE A & WRITE MODE B |
W7t WRITE FIRST IR ESNVTWET, ZOHAE . ANEPRAEVICEZIAENT-ZRICEOESH IENET,
READ_FIRST |2 ET DL, AREVONEN M IS, ASMEBAEVICEZIAENET, NOCHANGE IZERET
HECATMEIFAEVICEZAENE T, HITOMEITE{LEE AL, F—FA LR —F B TRICAEY B/ITHE A H
L/ EBXAREITEIELIESEA OB ORI ITIEIZODWTIE, [R—F A LR —F B BBE T8ROI 1%
L TLTEE N,

AR—h A ER—b B BBAE T HHE ORI E
Spartan—3A 7 w7 SelectRAM™ X, 5848727 27 /L AIR—hk RAM T, 2 DDA — MR EIRFIZFEICAEY BT 7B

TEFET, 2L, —HOR—=IRHDHAEY BNVICEZABLZIToTWDEAE. ) — F DR —KIT clock-to—clock
T NT VT HALRNIT, FDAEY BAICH L CTESIALFLITHAH L ZEZIT LW T AL ERHVET,
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E2E . FHAY ILAVE £ XILINX:

WDOFRIZ, T 27 /v R—h RAMBL6 THAVRRAELZEG S OEELZ, WRITEMODE A & WRITEMODE B D% & 5]
WCRLET,

WRITE MODE_A=NO_CHANGE, WRITE MODE B=NO_CHANGE O ;&

FT—4% | XUT~4
WEA | WEB | CLKA | CLKB [ DIA |DIB |DIPA | DIPB | DOA | DOB | DOPA|DOPB | RAM RAM

0 0 1 7 DIA DIB DIPA DIPB RAM RAM RAM RAM skl | &L
1 0 1 1 DIA DIB DIPA DIPB It X L X DIA DIPA
L L
0 1 1 7 DIA DIB DIPA DIPB X =AY X =AY DIB DIPB
7oL 7oL
1 1 1 1 DIA DIB DIPA DIPB 24l b, 24l b, X X

L 7oL L 7oL

WRITE MODE_A=READ _FIRST, WRITE MODE_B=READ _FIRST O34

T—43 [ RUTa
WEA | WEB | CLKA | CLKB [ DIA |DIB |DIPA | DIPB | DOA | DOB | DOPA|DOPB | RAM RAM

0 0 1 1 DIA DIB DIPA |DIPB | RAM |RAM |RAM | RAM | kil | 2L
1 0 1 1 DIA DIB DIPA | DIPB [RAM |[RAM |[RAM [RAM | DIA DIPA

0 1 1 1 DIA DIB DIPA |DIPB |RAM |RAM |RAM |RAM | DIB DIPB

1 1 1 1 DIA DIB DIPA |DIPB |RAM |RAM |RAM |RAM |X X

)

WRITE MODE_A=WRITE_FIRST, WRITE MODE _B=WRITE_FIRST D&

T—5 | \)T4
WEA |WEB [ CLKA [ CLKB [DIA |DIB |DIPA |DIPB |DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 1 1 DIA DIB DIPA |DIPB |RAM |RAM |RAM | RAM | kil | 2L
1 0 1 1 DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA

0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB

1 1 1 1 DIA DIB DIPA | DIPB | X X X X X X

WRITE MODE_A=NO_CHANGE, WRITE MODE_B=READ _FIRST O34

T—32 | \UT~«
WEA |WEB | CLKA |CLKB |DIA |DIB |DIPA |DIPB | DOA |DOB |DOPA|DOPB|RAM RAM

0 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM =il | el

1 0 1 1 DIA DIB DIPA DIPB 24 X |4 X DIA DIPA
L L

0 1 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIB DIPB

1 1 1 7 DIA DIB DIPA DIPB A X b X DIB DIPB
L L
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€ XILINX: E2E . FHAY ILAVE
WRITE_MODE_A=NO_CHANGE, WRITE_ MODE_B=WRITE_FIRST D&
T—4 [ R\UT~«
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM skl | &L
1 0 1 1 DIA DIB DIPA | DIPB 21k X 1k X DIA DIPA
L L
0 1 1 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB
1 1 1 1 DIA DIB DIPA DIPB X4 X (4 X X X
L L
WRITE_MODE_A=READ _FIRST %Xt WRITE_ MODE_B=WRITE_FIRST
T8 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM el | el
1 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA
0 1 ) 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB
1 1 1 1 DIA DIB DIPA DIPB X DIB X DIPB DIA DIPA
THAUDANFE
AAR L T— gy T
HE HELE
CORE Generator™ BL O 4 —FK )
~ZudDYR—h il
oLl ~ |,
ERARELE M
B BT E T4k ERBA
INIT_00 ~ 2 #ES/ {TE DE I _TEnR RAM B DT — 2385y D ) % +5 &
INIT_3F 16 ¥
INIT_A 2 5/ fEE O ERA NG =! a7 4¥ a2l —ar %o DOA/DOB H AR —h
16 #EK OMHMEZFEE, By M&EiX, RAM @ A R—FE
X B AR—FDIEIC k> THREVET,
INIT_B 2 K/ fEE O T _RCPr a7 4Fal—ar%0 DOA/DOB H iR —k
16 ¥ DOWMEAFEE, v MEIX. RAM O A R—RE7-
X B AR—FDIEIZ k> THREVET,
INITP_00 ~ 2 W/ & DOfl T R_RCEnm RAM B D SY T 135 5y D W) HE 2 F6 &
INITP_07 16 ¥

Spartan-3 547 3!) 54K (HDL F)
UG607 (v12.2) 2010 &£ 7 A 23 H

http://japan.xilinx.com

291




& XILINXe

B

"84T

=}

T4k

=5t BA

CHECK

SIM_COLLISION_

Pl

ALL,
WARNING_
ONLY|

GENERATE_X_

ONLY,
NONE

ALL

AEVDFANRAELIZG A2 —ar D)
VR B CEET, M i/k@tk@fﬁo

ALL IZERETHE, BhE Ao —U N A&
. BETHHEABLOARVOENRE X)
2720 ET,

WARNING_ONLY (ZERET DL, BiEAyZ—
COHRNPH DS, BETLIHIBLOAEY
DEIFZEOFERFFSNET,

GENERATE_X_ONLY IZF%E T 5L, EiE Xy
=V, BEETIH B L OAE
VDN ARE (X) 12780 FET,

NONE IZF%ET D&, BE Ay — I H &
N, BEETIHABIOARVIOMEITFOE
FREINET,

AE: ALL UAOMEICRETDHE, v Ial— /a
VHIZT A ORMEE B TE R0
DEEEETIHGEITEENLIETT, .ﬁ?fﬂi
[&k/>ab—yay FHEAL ﬁ%]\“j%?ﬁﬁﬁ
LTLEE W,

SRVAL_A

2 %5/
16 %

T_RCEnm

RSTA ¥ &7 % —h3 %L, DOA/DOB /1R —
F23 v b (1) £330 By MO) IR ESNDLHFE
ETEET, EvMMEIZ. RAM O A R—FDIREIZ
FoTIEVET,

SRVAL_ B

2 s/
16 %

TR_RCEnm

RSTB "> %7 % —h9 5L, DOA/DOB H /iR —
F23Ew b (1) F2130 8y MNO) IR ESNDEHHE
ETEET, EvMMEIX, RAM © B R—hDIEIC
Ko THEVET,

WRITE_MODE_A

Pl

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EXAZB TR DOA/DOB R—hTEITEND
ggwﬁ~}@@11@%#§ﬁb1ﬂ WRITE_FIRST (2
RETDHE, ENAR—NIEZIAENTHLH NS
AUET, READ_FIRST _prffrék Bl E
TIAENBHIIZ, RAM O LARTOENH F1R—FMZ

HAsnEd, NO CHANGE IZEXET DL, 1)
AR—bDO LT OMEIHERFS U, H AR —FOEAE
{LLERE A, RAM OR—INBAEZ G A EHS 720
AT, ZOE—RIIRETHILEBEIDLET,

WRITE_MODE_B

Pl

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EFHXAHTw R DOA/DOB AR —hCHEITEND
ké%@n“i’—h@ihf’ﬁé#éﬁébifh WRITE_FIRST (Z
WETHEAMENR—MIESIATN TS
FUFET. READ_FIRST | _prﬁ“ﬁ”é& T E
FIAFENDHIIZ, RAM O LLRTOE A 1R —RMZ
H &N ET, NOCHANGE IZHRETHE, H
R—bDOLIFIOEI MRS, AR —hDEAZE
muiﬁ/u RAM DR — BB Z FE A H & a0
BlE, ZOE—RNICRETHILERBEIDLET,

VHDL &2k

Library UNISIM;

(AVRZVTT

WD 2 OOREXNFLELLWIESITat—L . =T AT 4 BSD

—3Y)

AT AR AT £

292

http://japan.xilinx.com

Spartan-3 54751 H4K (HDL A)
UG607 (v12.2) 2010 £ 7 A 23 H



& XILINXe

use UNISIM.vcomponents.all;

-- RAMB16_S18_S18: 1k x 16 + 2 Parity bits Dual-Port RAM

-- Xilinx HDL

Spartan-3
Libraries Guide, version 12.2

RAMB16_S18_S18_inst : RAMB16_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

SRVAL_A =>
SRVAL_B =>

X''00000**, -- Port A ouput value upon SSR assertion
X''00000", -- Port B ouput value upon SSR assertion

WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING"™, "GENERATE_X_ONLY", "ALL"
-- The follosing INIT_xx declarations specify the intiial contents of the RAM

-- Address
INIT_00 =>
INIT_01 =>
INIT_02 =>
INIT_03 =>
INIT_04 =>
INIT_05 =>
INIT_06 =>
INIT_07 =>
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 =>

0 to 255

X"*0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000"
X**0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X**0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"

X""*0000000000000000000000000000000000000000000000000000000000000000™,

X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
256 to 511

X"'0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000""
X"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000""
X"0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"

X""*0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000"",
X""0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™",

X''0000000000000000000000000000000000000000000000000000000000000000™
512 to 767

X"'0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"

X"'0000000000000000000000000000000000000000000000000000000000000000"",

X""0000000000000000000000000000000000000000000000000000000000000000""

X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,

X'"0000000000000000000000000000000000000000000000000000000000000000™
768 to 1023

X"'0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
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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_O01 => 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,

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
Port
Port
Port
Port
Port
Port
Port
Port

Port-

Port

>W>W>W>m>

B
A

16-bit Data Output
16-bit Data Output
2-bit Parity Output
2-bit Parity Output
10-bit Address Input
10-bit Address Input
Clock

Clock

16-bit Data Input
16-bit Data Input
2-bit parity Input
2-bit parity Input
RAM Enable Input

PortB RAM Enable Input

Port A Synchronous Set/Reset Input
Port B Synchronous Set/Reset Input
Port A Write Enable Input

Port B Write Enable Input

-- End of RAMB16_S18 S18 inst instantiation

Verilog

Bt (AVARFOT—23Y)

WD 2 S>ORELDFIELR WS IZat — L, = T4 T4 B EORNCAN T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S18_S18: 1k x 16 + 2 Parity bits Dual-Port RAM

Spartan-3

-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S18_S18_inst :
generic map (
INIT_A => X"00000",
INIT_B => X"00000", --
SRVAL_A => X'00000", --
SRVAL_B => X'00000", --

WRITE_MODE_A => "WRITE_FIRST", --
WRITE_MODE_B => "WRITE_FIRST", --
SIM_COLLISION_CHECK => "ALL'™, -- "NONE'", "WARNING'", "GENERATE_X_ONLY', "ALL"
-- The follosing INIT_xx declarations specify the intiial contents of the RAM

-- Address 0 to 255

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_O1 => X"0000000000000000000000000000000000000000000000000000000000000000"",

RAMB16_S18_S18

-- Value of output RAM registers on Port A at startup

Value of output RAM registers on Port B at startup

Port A ouput value upon SSR assertion
Port B ouput value upon SSR assertion

WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_FIRST, READ_FIRST or NO_CHANGE
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INIT_02 =>
INIT_03 =>
INIT_04 =>
INIT_O05 =>
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 =>
INIT_3B =>
INIT_3C =>
INIT_3D =>
INIT_3E =>
INIT_3F =>

X**0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'0000000000000000000000000000000000000000000000000000000000000000™"
256 to 511

X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000*,
X**0000000000000000000000000000000000000000000000000000000000000000",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000""
X""0000000000000000000000000000000000000000000000000000000000000000™"
512 to 767

X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000",
X"*0000000000000000000000000000000000000000000000000000000000000000™",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000*,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000™,

X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™"
768 to 1023

X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000*,
X"*0000000000000000000000000000000000000000000000000000000000000000",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000*,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000*,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000*,
X'"0000000000000000000000000000000000000000000000000000000000000000",

-- The next set of INITP_xx are for the parity bits

-- Address

INITP_O0 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_O01 => X"0000000000000000000000000000000000000000000000000000000000000000**,

-- Address

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INITP_03 => X'0000000000000000000000000000000000000000000000000000000000000000**,

-- Address

0 to 255

256 to 511

512 to 767
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INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INITP_05 => X'0000000000000000000000000000000000000000000000000000000000000000**,

-- Address 768 to 1023

INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (

)

DOA => DOA,

DOB => DOB,
DOPA => DOPA,
DOPB => DOPB,
ADDRA => ADDRA,
ADDRB => ADDRB,
CLKA => CLKA,
CLKB => CLKB,
DIA => DIA,

DIB => DIB,
DIPA => DIPA,
DIPB => DIPB,
ENA => ENA,

ENB => ENB,
SSRA => SSRA,
SSRB => SSRB,
WEA => WEA,
WEB => WEB

Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port-
Port

A

T>W>W>W>T>m

A

16-bit Data Output
16-bit Data Output
2-bit Parity Output
2-bit Parity Output
10-bit Address Input
10-bit Address Input
Clock

Clock

16-bit Data Input
16-bit Data Input
2-bit parity Input
2-bit parity Input
RAM Enable Input

PortB RAM Enable Input

Port A Synchronous Set/Reset Input
Port B Synchronous Set/Reset Input
Port A Write Enable Input

Port B Write Enable Input

End of RAMB16_S18_S18_inst instantiation

s HIE R

Spartan-3 ¥ = %L —3ar FPGA = —H%— HAK

Spartan—3 FPGA 7731 & —&3 —h
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£ XILINX. BL2E . FTHAY TLAVE

RAMB16_S18_S36

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

WEA | RAMB16_518_536
ENA

SSRA DOPA [1:0]
CLKA
ADDRA [9:0]

‘ DOA [15:0]

DIA [15:0]

DIPA[1:0]

WEB

ENB

SSRB DOPB [3:0]

CLKB
ADDRB [8:0]

DOB [31:0]

DIB [31:0]

DIPB [3:0]

0642

ME

ZOTHAY TL AN, FIESALEREAHA T, 727V R—FOHEH RAM 71y 7T, £71ys RAM
DFR—MTIL 16384 B DT —X AFUNHNET, RN—MEN 9, 18, 36 EvhIar 7 4Fal—TarShizi—h
Wi, 512 2048 B bR T 4 ARUNSHNET, £AR—ML, FIL 16384 DT —H AE) B LTT 7+
ALET, HER—FOT —ZMEX, TNENEBICERE TEET, ZOTL AV RDOR MBIV ORERILIHR—
FOFH DFRITRENTWET,
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=D
& I 5%
IR A
AHB H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM DA
7 —4
RAM /N7 4 RAM
1 X X X X X X INIT_A INIT_A B2 Akl
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A VAL B AL
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7211, X PN RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

GSR=Z7m— 3L £y UEYMER

INIT A = L 22 HIZ INIT A B CRESNIZE, 7740 MNITXTO0 T,
SRVALA = L Y RZ DA

addr = RAM 7RL &

RAM(addr) = 7KL 2 ADDR & RAM O E

data = RAM ® A S 7 —#

pdata = RAM O )T ¢ 5 —X

I WRITE MODE_A=NO_CHANGE

2 WRITE_ MODE_A=READ _FIRST

3 WRITE_.MODE_A=WRITE _FIRST

Spartan-3 547 35') HAK (HDL )
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FmEE B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DRAZAE
T—5 T4
RAM RAM
1 X X X X X |x INIT B INIT B ZAeAL | B AL
0 X X X X X ZEib7eL AL AL k7L
0 1 1 0 1 X X |x SRVAL. B SRVAL B AL | B kAL
0 1 1 1 1 addr data | pdata | SRVAL B SRVAL B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 0 addr X X RAM(addr) RAM(addr) A/l 7zl
0 1 0 1 0 addr data | pdata | Z={k 7211, izl RAM(addr) | RAM(addr)
RAM(addr)2 ., RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = 1 )L P22 FIC INIT B JBMECRIESNTE, 774/ MITXTO0 TY,
SRVAL B = LY AZ D
addr = RAM 7RL &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O YT ¢ 5 —X
I WRITE_MODE_B=NO_CHANGE
2 WRITE_.MODE_B=READ_FIRST
3 WRITE_MODE_B=WRITE_FIRST
R—bDEREA
R—k A R—kB
FHAL F—5 |uzq | 7RL [F=5|u5q | F=5 [ume | 7EL [ F=5 |71
ILAVE )L (a) | BIL(@) | R /AR | AR INR TIL @) | EIL@ | R/INR | /R INR
RAMB16.518.536| 1024 x | 1024 x 2 | (9:0) as5:00 | (1:0) 512x32 | 512x4 | (s:0 G110 | G:0)
16
() V—F% X 1§
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BR—NI, ZNEThor/ay 7 B2 F/PLET, F—hA DOKT—Z AL DIA) OBy sT v ZA L B
FOF =2 H #7132 (DOA) @ clock—to—out ZA A%, CLKA AL LET, R—F B OFKF—Z AL (DIB) D
BTV BAL BIOF —2H 132 (DOB) @ clock—to—out #A A%, CLKB #HHELLF4, f 32— L vV
ENA (%, R —hF A OFiA L, EZIAL, Uy MHIIL ET, ENA 23 Low 4, 7 —XITEZIAENT, 1
(DOA BX T DOPA) IZZ (kL £H A, ENA &Ut vk (SSRA) 2 High D34 . 72 (CLKA) 28 Low 75 High (24
DEHHEZXIZ DOA :«toJ:U DOPA 73 SRVALA (v S ET, 74 A 1x—7 /v (WEA) & High ®3541%. DIA B
LN DIPA DB RAM IZEZXAENFT, ENA 28 High T SSRA & WEA 28 Low D34, 72y 7 Low 25 High 12
PR HLEEIZ, RAM 7% LA (ADDRA) IZHEMIS VTS T —H R Fe A HELET, SSRA 23 Low T ENA & WEA
23 High OA ., 7av )3 Low 5 High I8V O HEXIT, EXIAALT R A (ADDRA) TERINLTWDHT—RIZ
T —4 N JJ (DIA 3L DIPA) DfED FE A ENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEE, EXIA
FHE—RIZE- TRV ET, EXAHRT—RIL, 7 74/ TlE WRITE MODE=WRITE_FIRST IZ3% ESNTWET,

AF—7 )L B ENB (X, R—h B OFiAHL, EXIAL Vb HIfILE3, ENB 28 Low DA, 7 —X 3 EX
AENT . 1 (DOB 3L DOPB) 12k L FH A, ENB &Ytk (SSRB) A% High ¥4, a2 (CLKB) 7% Low
5 High 12810 &b A LX(Z, DOB :JactU“ DOPB 7 SRVAL B (ZEvhESEd, 74 A F—7 /L (WEB) &, High @
BA1%. DIB 8L DIPB DfEE)Y RAM ([Z#EZIAEN £, ENB 23 High T SSRB & WEB 7% Low D&, 7y 7N
Low 75 High (2 @U*Ebét% RAM 7% L A (ADDRB) IZMISNTWDT — X H 1&3FE T, SSRB 28 Low T
ENB & WEB 728 High @354, 710y Low 75 High IZUIN DAL, EEIALTRL A (ADDRB) TiEREN T
WAD—RIZT —H A T) (DIB BL O DIPB) ODERFEAAEINET, ‘—ﬁtljjj (DOB L1 DOPB) i &5l
1L, BXIAHLET—RICL-TRARVET, EXIALE—RIX, 7 74/VETlE WRITEMODE=WRITE _FIRST (Z5% E X4
TWET, BHROFEATIL, HI#EE Y (ENA, WEA, SSRA, CLKA, ENB, WEB, SSRB, CLKB) 23777 4+~ High T
HETELTCWETN, R—MIA L NN—FERELTT T 47 Low IZTHZELTEET, RAMBI6 DR —MIALE
LTeA v R—=237 0y NI AIAENDD T, CLB VY —A I EHINET A,

TRL X <wwbe' s
R —MI, R —FDIEIZL > TRRAT RV RIEE T EEH AL T, [FIL 18432 D AT BMZT 7EALET,
[F—ZHADOR—F TRL A =7 [NWRT I, TRTOR—IMET 16384 [HDOAEY w/LE2T —ZDOKHIAEH

TEEJ, 9,18, BX 36 Y MEDKR—RIZ i [NUF L HDOR—K TRVA =7 JIZRT I, 2408 fHD /N
T4 AEY BALHVET, FEOR—METOWILAR RAM OLE L, IRORUTL > TIREESHET,

Start=((ADDR port+1)*(Widthport)) -1
End=(ADDRport)*(Widthport)

ROKIZ, HER—MEOT RV R w7 2RLET,
T=IHOKR—=F TRV A ~v

ol I
& R—bDT—2 7ELR
1 16384 [ <—=131[30129]28|27]|26(25|24]23(22]21(201 19| 18| 17| 16{ 15| 14| 13| 12] 11 10|98 7[6[5|4[3[2[ L]0

2 8192 | <—[15 14 13 12 11 10 9 8 7 6 5 41 |3] |2 1] |0
4 4096 | <— | 7 6 5 4 3 2 1 0

8 2048 | <— |3 2 1 0

16 1024 | <— |1 0

32 512 | <—|0
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£ XILINX: BL2E . FTHAY TLAVE

NITAHDKR—F TRVAR =

N)TA8 | R—bD/RYT4 TFLR

1 2048 | <— 3 2 1 0
2 1024 | <— 1 0
4 512 {— 0

F 27 /L R—h RAMB16 O AEYNEDOHIHL

INIT xx BHEAEHRATHIE, TR ADIL T X2 — a2 RAMB16 O ATYVONEEZHHLTXET, &
RAMB16_Sm_Sn O #IHIE 1%, 64 FEIEO WL B INIT.00 ~ INIT 3F) TIHREL X7, £EIEIL. 64 @ 16 A
MHARY ., & EF 16384 By M AR ETEXET,

INITP xx JBMEEFE AT AL, TAALRADAL 74X al —2ar Fidz T — NI UTF 4 ATV R L X E T,
9. 18,36 By MEIZay 74X a2l —ar&NR—bo T A0 WIHME I, 8 fED#HA{L)EME INITP.00 ~
INITP.07) TIHREL T, K BMIL 64 D 16 HEEfEORY ., A 2048 By ha4RE TEET,

INIT xx £721% INITPxx JBIEZFRELARWEEEIL. TOTRLVADMEIL 0 IR ESNET, BME2 TR ET5
L. BEAIE YR 0 120 ET,

F 2T L R—k RAMB16 O H /1L 2% O #IHL,

Spartan®-3A LA DT A ZTiL, EIRIER AR (GSR 28 High D &X) ICH ALV AX DK E YR 0 £7201% 1 ICHIHA
fbc&xEd, £, By N Uy TV L7tk OE%E ., BIRHEAREOYELI LB RHEICHE TEET, T2
7L AR—k RAMB16 O H /1L 2% 24145 @M1 iE, INIT_A, INIT_B, SRVAL_A, SRVAL B @ 4 fi¥E3%0 %
9, INIT A BMEILERBAREOR—R A OH L AZOMEMEZEFEEL ., INIT B BT ERBEAREOR—KB O
WAL o2 OMEEEELET, SRVALA EIEIZAR—K A TSSRA (v NVUEyh) AT —RLizt&DF)]
HEZFEEL. SRVALB J&M: 34—k B T SSRB (Bv /Uty ANETH—h lztxomEEIEELET,

INIT_A, INIT_B, SRVAL A, SRVAL B J&#: 1%, 16 EH THELE T, ZOMBEIZR—MEIZL>TRRVET, =
EZIE. A=A DIEN 1, H—F B OIEN 4 ® RAMB16.S1.54 D4 R—F A O LI ZAZ1T 1 B e DT,
INIT A F721% SRVAL A IZIE 1 7 0 LMEETEEH A, A—FB OHILIAZIL 4 Y MedD T, INIT B F721%
SRVALB IZ0 ~F ® 16 #HEAfE TEXET,

NUT 4 EwhEE iR —hTlL, HAOLAZO YT 08 451% . INIT_A. INIT_B, SRVAL_A., SRVAL B DfE®D EArE
NCHRELET,

INIT BE SRVAL BIEAIEELRWEAIE. T 74V RT 0 I8 LS E 1,
EXIAHLET—RDOER

WRITEMODE_A EM:1%, =27 /v 7R—hk RAMB16 DR —h A DATVRBLOH IO E AL . WRITE MODE_B
B, A —FB OAERVBIOH I ORNEEZHIEILET, 7 74/LFTliX, WRITEMODE A & WRITE MODE B |
W7t WRITE FIRST IR ESNVTWET, ZOHAE . ANEPRAEVICEZIAENT-ZRICEOESH IENET,
READ_FIRST |2 ET DL, AREVONEN M IS, ASMEBAEVICEZIAENET, NOCHANGE IZERET
HECATMEIFAEVICEZAENE T, HITOMEITE{LEE AL, F—FA LR —F B TRICAEY B/ITHE A H
L/ EBXAREITEIELIESEA OB ORI ITIEIZODWTIE, [R—F A LR —F B BBE T8ROI 1%
L TLTEE N,

AR—h A ER—b B BBAE T HHE ORI E
Spartan—3A 7 w7 SelectRAM™ X, 5848727 27 /L AIR—hk RAM T, 2 DDA — MR EIRFIZFEICAEY BT 7B

TEFET, 2L, —HOR—=IRHDHAEY BNVICEZABLZIToTWDEAE. ) — F DR —KIT clock-to—clock
T NT VT HALRNIT, FDAEY BAICH L CTESIALFLITHAH L ZEZIT LW T AL ERHVET,
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WDOFRIZ, T 27 /v R—h RAMBL6 THAVRRAELZEG S OEELZ, WRITEMODE A & WRITEMODE B D% & 5]
WCRLET,

WRITE MODE_A=NO_CHANGE, WRITE MODE B=NO_CHANGE O ;#&

FT—4% | XUT~4
WEA | WEB | CLKA | CLKB [ DIA |DIB |DIPA | DIPB | DOA | DOB | DOPA|DOPB | RAM RAM

0 0 0 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM [RAM | Z5{b72L | Z5{b7L
1 0 1 1 DIA DIB DIPA | DIPB | z5qk | X =i | X DIA DIPA
Bl Bl
0 1 1 1 DIA DIB DIPA | DIPB | X B | X 754k, | DIB DIPB
L L
1 1 0 1 DIA DIB DIPA | DIPB | zqk | 24k | &4k | 251k | X X

2L Rl L L

WRITE MODE_A=READ _FIRST, WRITE MODE_B=READ _FIRST D&

T—45 [ \)Fq
WEA |WEB | CLKA | CLKB |DIA [DIB |DIPA |DIPB | DOA |DOB | DOPA|DOPB | RAM RAM

0 0 1 1 DIA [DIB |DIPA |DIPB |RAM |RAM |[RAM |RAM | Zsfpzel | Z5qb7el
1 0 1 1 DIA [DIB |[DIPA |DIPB |RAM |RAM |[RAM |RAM |DIA DIPA

0 1 1 1 DIA [DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |DIB DIPB

1 1 1 1 DIA [DIB [DIPA |DIPB [RAM |RAM [RAM |RAM [X X

WRITE_MODE_A=WRITE_FIRST, WRITE_ MODE _B=WRITE_FIRST ®O#;4&

T—43 | 1\)T«
WEA |WEB | CLKA [ CLKB |DIA |[DIB | DIPA | DIPB | DOA | DOB | DOPA| DOPB| RAM RAM

0 0 1 1 DIA |DIB [DIPA [DIPB |RAM |RAM |RAM |RAM | Zsibrel | Z5fbzeL
1 0 1 1 DIA |DIB [DIPA |DIPB |DIA |X DIPA | X DIA DIPA

0 1 1 1 DIA |DIB [DIPA [DIPB |X DIB | X DIPB | DIB DIPB

1 1 1 1 DIA |DIB  |DIPA [DIPB | X X X X X X

WRITE MODE_A=NO_CHANGE, WRITE MODE _B=READ FIRST O34

T—=45 [ \)Fq

WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM

0 0 0 0 DIA DIB DIPA | DIPB |RAM |[RAM |RAM |RAM | Z5p72L | Z5qb72L

1 0 0 1 DIA DIB DIPA [DIPB | zfr | X i | X DIA DIPA
7oL 7oL

0 1 1 7 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | DIB DIPB

1 1 0 1 DIA DIB DIPA | DIPB | zs4p | X B | X DIB DIPB
7oL 7ol
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€ XILINX: 2B FTHAY ILAVE
WRITE_MODE_A=NO_CHANGE., WRITE_ MODE_B=WRITE_FIRST ®#&
T8 | \UTA
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 0 0 DIA DIB DIPA | DIPB |RAM |[RAM |RAM |RAM | Z5{p72L | 25kl
1 0 0 1 DIA DIB DIPA | DIPB | zs4p | X i | X DIA DIPA
L L
0 1 1 7 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | zs4p | X B | X X X
L L
WRITE_MODE_A=READ_FIRST $ X T* WRITE_.MODE_B=WRITE_FIRST
T—8 | \)T4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | zsfp72L | vl
1 0 1 7 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | DIA DIPA
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 0 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
THADADAE
AR T— g E)
B HeLE
CORE Generator™ L N7 4 —F A
~7ua@HR—h A A]
£ ~ y
ERAA R E M
B BAT {[E] T4k SR BH
INIT_00 ~ 2 HH/ L&D T T Pr RAM L% DT — 2585y O HE % F6 &
INIT_3F 16 #EH
INIT_A 2 %/ fEEDE EREA NG = a7 4F¥ a2l —ar %o DOA/DOB H AR —h
16 % OYHEZFRE, Y MEIX, RAM O A R—FE=
IZ B AR—FDOIFEICE>THREVE T,
INIT_B 2 %/ fEEDME EREA NG = a7 4¥ 2l —ar %o DOA/DOB H AR —Fh
16 #E#K OWMIMEZ T E, B M&EIX, RAM © A R—FEk
IZ B AR—FDIFEICE>THREVET,
INITP_00 ~ 2 %/ fEEDME FTRTErm RAM Bl D <Y T 43553 D W) Z F6 &
INITP_07 16 ¥
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B

"84T

=}

T4k

=5t BA

CHECK

SIM_COLLISION_

Pl

ALL,
WARNING_
ONLY|

GENERATE_X_

ONLY,
NONE

ALL

AEVDFANRAELIZG A2 —ar D)
VR B CEET, M i/k@tk@fﬁo

ALL IZERETHE, BhE Ao —U N A&
. BETHHEABLOARVOENRE X)
2720 ET,

WARNING_ONLY (ZERET DL, BiEAyZ—
COHRNPH DS, BETLIHIBLOAEY
DEIFZEOFERFFSNET,

GENERATE_X_ONLY IZF%E T 5L, EiE Xy
=V, BEETIH B L OAE
VDN ARE (X) 12780 FET,

NONE IZF%ET D&, BE Ay — I H &
N, BEETIHABIOARVIOMEITFOE
FREINET,

AE: ALL UAOMEICRETDHE, v Ial— /a
VHIZT A ORMEE B TE R0
DEEEETIHGEITEENLIETT, .ﬁ?fﬂi
[&k/>ab—yay FHEAL ﬁ%]\“j%?ﬁﬁﬁ
LTLEE W,

SRVAL_A

2 %5/
16 %

T_RCEnm

RSTA ¥ &7 % —h3 %L, DOA/DOB /1R —
F23 v b (1) £330 By MO) IR ESNDLHFE
ETEET, EvMMEIZ. RAM O A R—FDIREIZ
FoTIEVET,

SRVAL_ B

2 s/
16 %

TR_RCEnm

RSTB "> %7 % —h9 5L, DOA/DOB H /iR —
F23Ew b (1) F2130 8y MNO) IR ESNDEHHE
ETEET, EvMMEIX, RAM © B R—hDIEIC
Ko THEVET,

WRITE_MODE_A

Pl

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EXAZB TR DOA/DOB R—hTEITEND
ggwﬁ~}@@11@%#§ﬁb1ﬂ WRITE_FIRST (2
RETDHE, ENAR—NIEZIAENTHLH NS
AUET, READ_FIRST _prffrék Bl E
TIAENBHIIZ, RAM O LARTOENH F1R—FMZ

HAsnEd, NO CHANGE IZEXET DL, 1)
AR—bDO LT OMEIHERFS U, H AR —FOEAE
{LLERE A, RAM OR—INBAEZ G A EHS 720
AT, ZOE—RIIRETHILEBEIDLET,

WRITE_MODE_B

Pl

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EFHXAHTw R DOA/DOB AR —hCHEITEND
ké%@n“i’—h@ihf’ﬁé#éﬁébifh WRITE_FIRST (Z
WETHEAMENR—MIESIATN TS
FUFET. READ_FIRST | _prﬁ“ﬁ”é& T E
FIAFENDHIIZ, RAM O LLRTOE A 1R —RMZ
H &N ET, NOCHANGE IZHRETHE, H
R—bDOLIFIOEI MRS, AR —hDEAZE
muiﬁ/u RAM DR — BB Z FE A H & a0
BlE, ZOE—RNICRETHILERBEIDLET,

VHDL &2k

Library UNISIM;

(AVRZVTT

WD 2 OOREXNFLELLWIESITat—L . =T AT 4 BSD

—3Y)

AT AR AT £
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use UNISIM.vcomponents.all;

-- RAMB16_S18_S36: 1k/512 x 16/32 + 2/4 Parity bits Dual-Port RAM

Spartan-3

-- Xilinx HDL Libraries Guide, version 12.2

RAMB16_S18_S36_inst : RAMB16_S18_S36
generic map (

INIT_A => X"00000", -- Value of output RAM registers on Port A at startup
INIT_B => X"000000000", -- Value of output RAM registers on Port B at startup
SRVAL_A => X'00000", -- Port A ouput value upon SSR assertion

SRVAL_B => X''000000000", -- Port B ouput value upon SSR assertion
WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL"™, -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"

-- The following INIT_xx declarations specify the initial contents of the RAM
-- Port A Address 0 to 255, Port B Address 0O to 127

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_O1 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000**

X
X
X
INIT_O07 => X"0000000000000000000000000000000000000000000000000000000000000000""
X
X

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""
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INIT_35 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_36 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_38 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_39 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3B => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_3C => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_3E => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"*,
-- The next set of INITP_xx are for the parity bits
-- Port A Address 0 to 255, Port B Address 0 to 127
INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 256 to 511, Port B Address 128 to 255
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000,
-- Port A Address 512 to 767, Port B Address 256 to 383
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 768 to 1023, Port B Address 384 to 511
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (

DOA => DOA, -- Port A 16-bit Data Output

DOB => DOB, -- Port B 32-bit Data Output

DOPA => DOPA, -- Port A 2-bit Parity Output

DOPB => DOPB, -- Port B 4-bit Parity Output

ADDRA => ADDRA, -- Port A 10-bit Address Input

ADDRB => ADDRB, -- Port B 9-bit Address Input

CLKA => CLKA, -- Port A Clock

CLKB => CLKB, -- Port B Clock

DIA => DIA, -- Port A 16-bit Data Input

DIB => DIB, -- Port B 32-bit Data Input

DIPA => DIPA, -- Port A 2-bit parity Input

DIPB => DIPB, -- Port-B 4-bit parity Input

ENA => ENA, -- Port A RAM Enable Input

ENB => ENB, -- PortB RAM Enable Input

SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA => WEA, -- Port A Write Enable Input

WEB => WEB -- Port B Write Enable Input

)
-- End of RAMB16_S18 S36_inst instantiation

Verilog F8if (1 RAVL IT—23Y)

WD 2 SOELPFEELRVE R ITar —L, T T4 T4 B S ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S18_S36: 1k/512 x 16/32 + 2/4 Parity bits Dual-Port RAM

-— Spartan-3
-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S18_S36_inst : RAMB16_S18_ S36
generic map (

INIT_A => X"00000", -- Value of output RAM registers on Port A at startup
INIT_B => X"000000000", -- Value of output RAM registers on Port B at startup
SRVAL_A => X'00000", -- Port A ouput value upon SSR assertion

SRVAL_B => X''000000000*", -- Port B ouput value upon SSR assertion
WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL", -- "NONE'", "WARNING", "GENERATE_X_ONLY", "ALL"

-- The following INIT_xx declarations specify the initial contents of the RAM
-- Port A Address 0 to 255, Port B Address 0 to 127

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_O1 => X"0000000000000000000000000000000000000000000000000000000000000000"",

Spartan-3 54751 H4K (HDL A)
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INIT_02 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_03 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_05 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OB => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000*"
-- Port A Address 256 to 511, Port B Address 128 to 255

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_13 => X"'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_15 => X"'0000000000000000000000000000000000000000000000000000000000000000""
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_18 => X""0000000000000000000000000000000000000000000000000000000000000000*"
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000""
-- Port A Address 512 to 767, Port B Address 256 to 383

INIT_20 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_23 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_25 => X"'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_27 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000"*,

INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000""
-- Port A Address 768 to 1023, Port B Address 384 to 511

INIT_30 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_32 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_33 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_34 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_35 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_36 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_37 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_38 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_39 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_3B => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_3F => X""0000000000000000000000000000000000000000000000000000000000000000"",
-- The next set of INITP_xx are for the parity bits

-- Port A Address 0 to 255, Port B Address 0 to 127

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000,
-- Port A Address 256 to 511, Port B Address 128 to 255

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 512 to 767, Port B Address 256 to 383

Spartan-3 547 3!) 54K (HDL F)
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)

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,

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

A

T>W>W>W0W>T>m

A

16-bit Data Output
32-bit Data Output
2-bit Parity Output
4-bit Parity Output
10-bit Address Input
9-bit Address Input

Clock
Clock

16-bit Data Input
32-bit Data Input
2-bit parity Input
4-bit parity Input

RAM Enable Input

PortB RAM Enable Input

Port A Synchronous Set/Reset Input
Port B Synchronous Set/Reset Input
Port A Write Enable Input
Port B Write Enable Input

End of RAMB16_S18_S36_inst instantiation

s HIE R

Spartan-3 ¥ = %L —3ar FPGA = —H%— HAK

Spartan—3 FPGA 7731 & —&3 —h
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RAMB16_S2

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

we | RAMB16_52

EN
S5R
CLK

ADDR [12:0]

DI [1:0]

DO [1:0]
I

X10853

BE
ZOTFHAL L AUME, AEAEZASMEA K 2 2B RAM 7' 1y 7 T3, 7oy Z RAM OR—RMII% 16384 £
rDOF =& AFYNRHVET, BLOMHEE, IROFITRLET,

T—% )L RUE &I

J—F# g J—K# ] FELR NR | F—H AR INYT 4 INR
8192 2 - (12:0) (1:0) B
A X —T ) B BN E, R—bDFAHL, EXAL, Uy MHEILET, EN S Low DA, T —XITEZAEN

9, H 5 (DO BL O DOP) 1ZE/LLEH A, EN EUtvh (SSR) 28 High D4, ZrwZ (CLK) 28 Low 5 High 12
PR bBHEXI DO BLODOP 28 SRVAL (v SET, TA48 £ 3x—7 /v (WE) & High &%, DI BLO
DIP OfE Y RAM IZEXIAEILE T, EN 23 High T SSR & WE 23 Low D4, Z7aw 728 Low 2°5 High (28102
L2, RAM 7% LA (ADDR) IZE S CWND T — 2 M3 Fe A S E T, SSR 2% Low T EN & WE 23 High O34,
77 H Low 225 High (UL A EXIT, BEEXIAHLTRL A (ADDR) TIEIREN TWAY—RIZT—Z AN DI B
L OVDIP) OfENFEHRAENE T, T —FH 1 (DO BLODOP) I HENDEIL, EXIAAET—RICE-oTHRARDE
T, BXALE—RIL, T 74/ TlL WRITEMODE=WRITE_FIRST TR ESNTWET,

AR OFLHATIX, HlEE > (EN, WE, SSR, CLK) 7277+~ High THHEREL TWET N, R—MIA > "—F%
BELTT 7T 47 Low ICTAHZELTEET, RAMBI6 DR —NMIFE LA N—XIT7 v I NICHAAEND
DT, CLBYY—RAIFEHEINET A,

Spartan-3 547 3!) 54K (HDL F)

UG607 (v12.2) 2010 &£ 7 A 23 H http://japan.xilinx.com 309




E2E . FHAY ILAVE £ XILINX:

=D
o I 3R
AHB H A
GSR| EN | SSR | WE | CLK| ADDR | DI DIP DO DOP RAM O AR
T—4 NYTq
RAM RAM
1 X X X X X X X INIT INIT AL X
0 0 |X X X X X X Bl k7L AbieL A7zl
0 1 |1 0 Tl x X X SRVAL SRVAL AL 2
0 1 1 1 1 addr data pdata | SRVAL SRVAL RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) A/l k2L
0 1 0 1 1 addr data pdata | Z={k7pL1, Y| RN RAM(addr) RAM(addr)
RAM(addr)2 . RAM(addr)2 ., =>data =>pdata
data3 pdata3

GSR=/'ua— )L v bk Uy ME &

INIT = 7 —# XY HIZ INIT B TRESNME, 774/ MNETXTO0 T,
SRVAL = SRVAL J& M Ca&ES#L7z SSR DT H — Mg Dl

addr = RAM 7RL- &

RAM(addr) = 7KL A ADDR @ RAM DN E

data = RAM O A 17 —#

pdata = RAM OV F ¢ F—X

L WRITE MODE=NO_CHANGE

2 WRITE_.MODE=READ _FIRST

3 WRITE_MODE=WRITE_FIRST

1L

ATUNEDOFHL

INIT xx BIEEER TR, AL ZADAL T 4FX 2l — 3 F2 RAMBI6 DAEVONEEZH L TEEST, &
RAMB16 O #IHMEI%., 64 FERE O #HIHILJEYE (INIT_00 ~ INIT 3F) T ELET., & BMIL,. 64 @ 16 EEEI DL
. ABE 16384 B AR E TEET,

INITP.xx JBIEAEH T 2L, TARAALADIL T4 Fal —ar FRE 7 — IR T ARVEFIEETEXET,
9. 18,36 EwMEIZZ 74X 2l —a SR —rDO T4 AEYOPIHEIL. 8 O FHI{LJETE INITP.00 ~
INITP.07) THEEL £, K EMEIT 64 (HD 16 #EEENAHEY . A FF 2048 B e E TE £,

INIT xx £721% INITPxx JBIEZFRELARWEEEIL. TOTRLVADMEIL 0 IR ESNET, BME2 TR ET5
L. BEAIE YR 0 120 ET,

Hh Lo 220 41H4E,
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Spartan®-3A LLFED T NRAATIL, BB ARICH L DAZOZE Y N 0 F203 1 Ik cxE4, £7-. &b
/Uy NET =R L% OEL, ERBEAROMIESIIRRAEICHRETEET, 70—k RAMB16 @
TV 2REZDOHHUBIE T ABMEICIE, INIT & SRVAL @ 2 fEfERHYET, INIT @I, BEFEAROH LY
AFOEEEELET, SRVAL JEMIX, SSR (B b/ Uk A% T H— mm%@ﬁm ELET,

INIT BEIOVSRVAL EMEIX, I LEE, HOAR—bOKE YR 1 Ev g Te 16 EBECTHIELTIRELET, L
ZIE. R—FEA 1 © RAMB16.S1 4. H ALV A% 1 EybMad T, NIT BLOSRVAL 1213 1 7213 0 245
FELET, B—MEM 4 O RAMB16.S4 OBAIZ. H LU AZN 4 Y NM2D T, 0 ~F O 16 #EIEELET,

NUT 4 By haeg e AR —MTiE, HAL T AZO/RUT 45551, INIT £7201% SRVAL OfED By N CHRELET,
FXIABET—RDFER

WRITE_MODE J&#:1%, RAMB16 AEVIB LN ONEEZFIFEILET, 7 74/Lh T, WRITE MODE | WRITE_FIRST

WICEREINTWET, ZOHE, ATVENRATNCEIAENZRICEOMEI B IENET, WRITEMODE %
READ FIRST IZRETH& ARVONRF N H ISt AJMENRAEVIZEZIAENET, WRITEMODE %
NO_CHANGE IZERET D&, AMMEIZAENIEZAETNE T, HOOEITEILLET A,

_\\'U- 12D A A 73_ /ﬁ

AVAB Y E—ay T
i e 17

CORE Generator™ BL 74—k T

~7adHR—h A

EARLT RS

B  Ew) {[E] T4k E
INIT 2 S/ LB DE T _RTEnm T4 F a2l —ar %O DO HHR—
16 #%% rOWIHMEZTEE, E Y MEIX. RAM O A
R—FFEIE B AR—FDORICE->TIREVE
T
INIT_00 ~ 2 W%/ LD T _TEnm RAM BECF 0D T — 05y O )i % 8
INIT_3F 16 %
INITP_00 ~ 2 W%/ LB DfE T _TEnr RAM BN DU T 4585 DRI MEZ 5 &
INITP_07 16 %
SRVAL 2 S/ EEDE T _CEn SSRE v ZTH—h3 5L, DO HAR—IR
16 H%x b (D) £33V MNO) IZERESNDLD
FBET&ET, B MEIX. RAM O A FR—
FEFIX B AR —FDIRIZE S TR EVE T,
WRITE_.MODE ==Yl WRITE_FIRST, WRITE_FIRST AL a<wL R DO F—hTEFE
READ_FIRST, NoHEEOR—POBIELIRELET,
NO_CHANGE WRITE,FIRST IRETDE, HNR—
%ﬁ\iﬂfﬁ b hEhET,
READ FIRST IZF% E T DL, Bl EMAE
FIAENDHIT, RAM O LLETOE AN H 7
S— GZHjjjé’i’LiTo NO_CHANGE 2%
ETBHE HR—r0LLRT O S HEFF S
. AR =N ZE{LLEE A, RAM
DR — IO E GRS NGAX, 20
T—RICRETAILEBBIDLET,
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VHDL

Rt (A REVT—23Y)

WD 2 OO SCINFLELRWE AT —L, T4 T 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S2: 8k x 2 Single-Port RAM

Spartan-3

-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S2_inst : RAMB16_S2
generic map (

INIT => X"0", -- Value of output RAM registers at startup
‘0", -- Ouput value upon SSR assertion
=> "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE

SRVAL => X'

WRITE_MODE

-- The following INIT_xx declarations specify the initial contents of the RAM

-- Address
INIT_00 =>
INIT_01 =>
INIT_02 =>
INIT_03 =>
INIT_04 =>
INIT_O5 =>
INIT_06 =>
INIT_O07 =>
INIT_08 =>
INIT_09 =>
INIT_OA =>
INIT_OB =>
INIT_OC =>
INIT_OD =>
INIT_OE =>
INIT_OF =>

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 =>

0 to 2047

X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000*,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""*0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000",
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X"*0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"

X''0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"
X"'0000000000000000000000000000000000000000000000000000000000000000™"

X"0000OOOOOO0000000OOOOOO0000000OOOOOOO0000000OOOOOOOOOOOOOOOOOOOO":

X"*0000000000000000000000000000000000000000000000000000000000000000*"
-- Address 2048 to 4095
X**0000000000000000000000000000000000000000000000000000000000000000,
X"*0000000000000000000000000000000000000000000000000000000000000000"",
X**0000000000000000000000000000000000000000000000000000000000000000,
X"'0000000000000000000000000000000000000000000000000000000000000000"",
X**0000000000000000000000000000000000000000000000000000000000000000,
X'"0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000**
X"'0000000000000000000000000000000000000000000000000000000000000000*"
X**0000000000000000000000000000000000000000000000000000000000000000*"
X"'0000000000000000000000000000000000000000000000000000000000000000*"
X**0000000000000000000000000000000000000000000000000000000000000000**

X"'0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"
X"'0000000000000000000000000000000000000000000000000000000000000000™"

X"0000OOOOOO0000000OOOOOO0000000OOOOOOO0000000OOOOOOOOOOOOOOOOOOOO":

X'"0000000000000000000000000000000000000000000000000000000000000000™"

4096 to 6143

X'"0000000000000000000000000000000000000000000000000000000000000000™",
X**0000000000000000000000000000000000000000000000000000000000000000*,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000*,
X""0000000000000000000000000000000000000000000000000000000000000000",
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"

X''0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"
X"'0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"

X"0000OOOOOO0000000OOOOOO00000000OOOOOO0000000OOOOOOOOOOOOOOOOOOOO":

6143 to 8191

X""0000000000000000000000000000000000000000000000000000000000000000™",
X"*0000000000000000000000000000000000000000000000000000000000000000*,
X""0000000000000000000000000000000000000000000000000000000000000000™,
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INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"™"
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (
DO => DO, -- 2-bit Data Output
ADDR => ADDR, -- 13-bit Address Input
CLK => CLK, -- Clock
DI => DI, -- 2-bit Data Input
EN => EN, -- RAM Enable Input
SSR => SSR, -- Synchronous Set/Reset Input
WE => WE -- Write Enable Input
):

-- End of RAMB16_S2_inst instantiation

Verilog 58t ([ RBA L T—23Y)

KD 2 SO T HFIELE VAT — L, T T4 T4 B =S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;
-- RAMB16_S2: 8k x 2 Single-Port RAM

-— Spartan-3
-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S2_inst : RAMB16_S2
generic map (

INIT => X"0", -- Value of output RAM registers at startup
SRVAL => X"0'", -- Ouput value upon SSR assertion
WRITE_MODE => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE

-- The following INIT_xx declarations specify the initial contents of the RAM

-- Address 0 to 2047

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_07 => X

INIT_08 => X*0000000000000000000000000000000000000000000000000000000000000000*

INIT_09

>
> X'"0000000000000000000000000000000000000000000000000000000000000000

INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000"",

-- Address 2048 to 4095

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000™"

"00000OOO0000000OOOOOOOO00000OOOOOOO00000000OOOOOOOOOOOOOOOOOOOOO":

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"",

Spartan-3 547 3!) 54K (HDL F)
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INIT_1B =>
INIT_1C =>
INIT_1D =>
INIT_1E =>
INIT_1F =>
-- Address
INIT_20 =>
INIT 21 =>
INIT 22 =>
INIT_23 =>
INIT 24 =>
INIT_25 =>
INIT 26 =>
INIT_27 =>
INIT 28 =>
INIT_29 =>
INIT_2A =>
INIT_2B =>
INIT_2C =>
INIT_2D =>
INIT_2E =>
INIT_2F =>
-- Address
INIT_30 =>
INIT_31 =>
INIT 32 =>
INIT_33 =>
INIT 34 =>
INIT_35 =>
INIT 36 =>
INIT_37 =>
INIT 38 =>
INIT_39 =>
INIT_3A =>
INIT_3B =>
INIT_3C =>
INIT_3D =>
INIT_3E =>
INIT_3F =>

port map (
DO => DO,

ADDR => ADDR,

CLK => CLK,
DI => DI,
EN => EN,
SSR => SSR,
WE => WE

)

X**0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000™",
4096 to 6143
X"*0000000000000000000000000000000000000000000000000000000000000000"

X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
0000000000000000000000000000000000000000000000000000000000000000*"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
0000000000000000000000000000000000000000000000000000000000000000"
X"*0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000"

X'

X
X
X
X

X'

X'"0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000",
6143 to 8191
X**0000000000000000000000000000000000000000000000000000000000000000*"

X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
0000000000000000000000000000000000000000000000000000000000000000*"
*0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
**0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
0000000000000000000000000000000000000000000000000000000000000000"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000"

X'

X
X
X
X

X'

X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000')

-- 2-bit Data Output

-- 13-bit Address Input

-- Clock

-- 2-bit Data Input

-- RAM Enable Input

-- Synchronous Set/Reset Input
-- Write Enable Input

-- End of RAMB16_S2_inst instantiation

A MR
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RAMB16_S2_S18

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

WEA |RAMB16_S2_518
ENA
SSRA

CLKA
ADDRA [12:0]

DIA [1:0]

WEB

ENB

SSRB
CLKB
ADDRB [9:0]
DIB [15:0]
DIPB [1:0]

M=

DOA [1:0]
|

DOPB [1:0]

EEI [15:0]

ZOTYHAy ZLAUNME, R EEIADMEAEEZH A T-. T 27V R—rDEH RAM 7y /T3, £71v7 RAM
DFR—MIIL 16384 B DT —H AFUNHVET, RN—MEN 9, 18, 36 v hMIar 7 4Fal—TarShizi—h
WX, 512 2048 B bR T4 ARUNHNET, £R—ME, FIL 16384 DT —H AEY ML TCT 7
ALET, ER—FOT —ZMEX, TNENEBICERETEET, ZOTLAVRDOR—FB IV ORFERILIHA—

FOFHIDRITRSNTNET,
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E2E . FHAY ILAVE £ XILINX:

=D
& I 5%
IR A
AHB H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM DA
7 —4
RAM /N7 4 RAM
1 X X X X X X INIT_A INIT_A B2 Akl
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A VAL B AL
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7211, X PN RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

GSR=Z7m— 3L £y UEYMER

INIT A = L 22 HIZ INIT A B CRESNIZE, 7740 MNITXTO0 T,
SRVALA = L Y RZ DA

addr = RAM 7RL &

RAM(addr) = 7KL 2 ADDR & RAM O E

data = RAM ® A S 7 —#

pdata = RAM O )T ¢ 5 —X

I WRITE MODE_A=NO_CHANGE

2 WRITE_ MODE_A=READ _FIRST

3 WRITE_.MODE_A=WRITE _FIRST

Spartan-3 547 35') HAK (HDL )
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PR B
AHB H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM O A&
T—5 T4
RAM RAM
1 X X X X X X INIT B INIT B B2 Bl
0 X X X X X el ZEAb7eL ezl ikl
0 1 1 0 1 X X |x SRVAL B SRVAL_B kAL | 2L
0 1 1 1 1 addr data | pdata | SRVAL B SRVAL B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 0 addr X X RAM(addr) RAM(addr) A/l 7zl
0 1 0 1 0 addr data | pdata | Z={k 7211, izl RAM(addr) | RAM(addr)
RAM(addr)? , RAM(addr)2, =>data =>pdata
data3 pdata3

SRVAL B = L'V 2Z D1

addr = RAM 7RL &

data = RAM O A J15 —#

GSR=Zm— 3L vk UV MER

pdata = RAM OV F ¢ F—X
I WRITE_MODE_B=NO_CHANGE
2 WRITE_.MODE_B=READ_FIRST

3 WRITE_.MODE_B=WRITE_FIRST

RAM(addr) = 7 RL- A ADDR ® RAM O NE

INIT B = H /7L P AZ HIZ INIT B JBHECTRESNIZE, T 7A/VMNITXT0 TY,

R—b D &R A

R—k A R—k B

THAY T=2 [T | TELR | T=3 | N\UT4 | T—=3 | /N)T4 [ TELR [ T—=5 [ 1\UT«
ILAVE tJL(a) | EIL(a) | /18R INR INR tJL(a) | EIL(a) | /18R INR INR
RAMB16.S2.S18| 8192 x 2 | — (12:0) (1:0) - 1024 x 16 | 1024 x 2 | (9:0) (15:0) | (1:0)

(a) V—R% X &

Spartan-3 547 3!) 54K (HDL F)
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E2E . FHAY ILAVE £ XILINX:

BR—NI, ZNEThor/ay 7 B2 F/PLET, F—hA DOKT—Z AL DIA) OBy sT v ZA L B
FOF =2 H #7132 (DOA) @ clock—to—out ZA A%, CLKA AL LET, R—F B OFKF—Z AL (DIB) D
BTV BAL BIOF —2H 132 (DOB) @ clock—to—out #A A%, CLKB #HHELLF4, f 32— L vV
ENA (%, R —hF A OFiA L, EZIAL, Uy MHIIL ET, ENA 23 Low 4, 7 —XITEZIAENT, 1
(DOA BX T DOPA) IZZ (kL £H A, ENA &Ut vk (SSRA) 2 High D34 . 72 (CLKA) 28 Low 75 High (24
DEHHEZXIZ DOA :«toJ:U DOPA 73 SRVALA (v S ET, 74 A 1x—7 /v (WEA) & High ®3541%. DIA B
LN DIPA DB RAM IZEZXAENFT, ENA 28 High T SSRA & WEA 28 Low D34, 72y 7 Low 25 High 12
PR HLEEIZ, RAM 7% LA (ADDRA) IZHEMIS VTS T —H R Fe A HELET, SSRA 23 Low T ENA & WEA
23 High OA ., 7av )3 Low 5 High I8V O HEXIT, EXIAALT R A (ADDRA) TERINLTWDHT—RIZ
T —4 N JJ (DIA 3L DIPA) DfED FE A ENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEE, EXIA
FHE—RIZE- TRV ET, EXAHRT—RIL, 7 74/ TlE WRITE MODE=WRITE_FIRST IZ3% ESNTWET,

AF—7 )L B ENB (X, R—h B OFiAHL, EXIAL Vb HIfILE3, ENB 28 Low DA, 7 —X 3 EX
AENT . 1 (DOB 3L DOPB) 12k L FH A, ENB &Ytk (SSRB) A% High ¥4, a2 (CLKB) 7% Low
5 High 12810 &b A LX(Z, DOB :JactU“ DOPB 7 SRVAL B (ZEvhESEd, 74 A F—7 /L (WEB) &, High @
BA1%. DIB 8L DIPB DfEE)Y RAM ([Z#EZIAEN £, ENB 23 High T SSRB & WEB 7% Low D&, 7y 7N
Low 75 High (2 @U*Ebét% RAM 7% L A (ADDRB) IZMISNTWDT — X H 1&3FE T, SSRB 28 Low T
ENB & WEB 728 High @354, 710y Low 75 High IZUIN DAL, EEIALTRL A (ADDRB) TiEREN T
WAD—RIZT —H A T) (DIB BL O DIPB) ODERFEAAEINET, ‘—ﬁtljjj (DOB L1 DOPB) i &5l
1L, BXIAHLET—RICL-TRARVET, EXIALE—RIX, 7 74/VETlE WRITEMODE=WRITE _FIRST (Z5% E X4
TWET, BHROFEATIL, HI#EE Y (ENA, WEA, SSRA, CLKA, ENB, WEB, SSRB, CLKB) 23777 4+~ High T
HETELTCWETN, R—MIA L NN—FERELTT T 47 Low IZTHZELTEET, RAMBI6 DR —MIALE
LTeA v R—=237 0y NI AIAENDD T, CLB VY —A I EHINET A,

TRL A =

R —NI, F—FDIBIZE > TRERRDZTRVREE FIEEZFE AL T, FU 18432 HDOAEY EAIZT 7EALET,
[F—FHOR—F TRL A =v 7 IR T I, T_RTOR—MET 16384 [HDOAEY B E2T —Z ORI H
TEET, 9,18, BLO 36 B MEDOR—NMZIE, [NUT A HOKR—K TRLR =7 IR T EH1Z, 2408 ED /Y
T4 AEY BALHVET, FEDOR—METCOWILAR RAM OLE L, IROXUTL > TIREESHET,

Start=((ADDR port+1)%(Widthport)) —1
End=(ADDRport)*(Widthport)

WKDOFEINZ, HEHR—MEDOT RV A w7 RLET,
T —H DR —K TRLVA ~v

T2 ‘ ‘
g |K—r0F—5 FELZ
1 16384 | <— | 31130]29]28]|27]26]|25]|24]|23]122121]120]19]18|17)16]|15]14|13]12]111]10]19|8]7]16]|5|141312]1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <—| 7 6 5 4 3 2 1 0
8 2048 | <— |3 2 1 0

16 1024 | <— |1 0

32 512 | <—|0
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£ XILINX: BL2E . FTHAY TLAVE

NITLHDOR = TRV A vy

N)TA8 | R—bD/RYT4 TFLR

1 2048 | <——| 3 2 1 0
2 1024 [ <—| 1 0
4 512 [ <—— O

F 27 A —k RAMB16 O AEYNE DA HL

INIT xx BYEEFHT AL, TAALADAL T 4F 2L — a2 T RAMB16 D AFVONEEZ ML TExET, &
RAMB16_Sm_Sn O#IHIE %, 64 FEIEO WL BME (INIT .00 ~ INIT 3F) TIEELE T, & BIET. 64 @ 16 HEHE
MBRY . A FF 16384 By MR ETEE T,

INITP.xx BIERE T AL, TAALRADIL 74X a2l —ar T 7T — MR T 0 ARV R TXxET,
9. 18,36 By MMEIZay 74X a2l —ar&NR—bD T4 ATV OWIHE L. 8 fH D ##A{L)EME INITP.00 ~
INITP.07) THELET, K EMEIT 64 (HD 16 EEENHEY . A FF 2048 B M EfEE T&E £,

INIT xx £72(3 INITP xx JBEZFRE LRV G A1, TOTFLVAOEL 0 IR ESNET, BIEE —HEZTRET D
& BEALE YRS 01220 £ T,

F 2T )L B—k RAMB16 O H AL 2&Z D)L

Spartan®-3A LARED T A AT, BIEHE AR (GSR 23 ngh DEX) I AV P AZDOEE YN 0 £ 1 ICHIH#
b Tc&FET, £, By N Uy TV —bL72tkOfE%E BIFRH ARO I ME IR EICHETEET, T2
TV IR—h RAMB16 O H L P22 2 L35 @M, INIT_A, INIT_B, SRVAL_A, SRVAL B @ 4 FE¥ENHY F
4, INIT A BHIZEREHABEOR—FA O HL 22O MEESE L. INIT B BHEITERBEABEOR—KFB O
HAOL 22D PIHEZREELET, SRVALA @M I13R—k A TSSRA (v h/Utvh) ANETH—RLT-LEDH)
HIfEA R T L., SRVALB EM:IXA—h B TSSRB (v h/VEvh) AJ1%7H—bLiztE0WEEZfRELET,

INIT_A, INIT_B, SRVAL A, SRVAL B JE#: 1%, 16 EH THELE T, ZOMIPEIZR—MEIZL>TRRVET, =
EZIT. A=A DIEN 1, A—F B OIEN 4 ® RAMB16.S1.54 D4 R—F A DAL ZZ1T 1 B e DT,
INIT A F721Z SRVALA 21X 1 22 0 LOMBEETEEF A, R—FB OHNIL I RZT 4 Ew2® T, INIT.B F721%
SRVALB IZ 0 ~ F @ 16 # iz e c&£d,

RNUT 4 B g el —h Tt HAL P AZ DO RUT 484518, INIT_A, INIT_B, SRVAL_A, SRVAL B DfED _EfrE >
rCHRELET,

INIT B3X O SRVAL EMEEIEELR WAL, 7 74V T 0 Ik EnET,
EXAHLT—FDOER

WRITE MODE A @M%, 7 27 /v ;"R—h RAMB16 OFR—k A DATVEB IO A ONEZHIEL . WRITELMODE_B
BYEIL, A—F B OATRVBIOH I ONEEZFHIELET, 7 74+/L M Tk, WRITEMODE A & WRITE MODE B 1%
i 5 et WRITE FIRST IZERBESINTWET, ZOHE ATMEBAENCEZIAENT-RICEOEN I ISNET,
READ_FIRST IZERET D&, ARVONENR M Isivict, AJMERAEVICEEIAENET, NO_CHANGE |25 E T
BHE, ATMEIFAEVNZEZIAENE TN, HITOMEITELLEEA, F—FA LR —F B TRILAEY BIVIZFEAH
L/ EBEXIABEITEIELZBE OB A ORI TIEIZOWTIL, [R—h A LR —F B RBAETH55 80Ok %
ZMRLTLIEE,

A—FA LR —b B BBETDHE DOXALTF L

Spartan—3A 72w 7 ® SelectlO™ [X, 7272 T 27 /L iIR—hk RAM T, 2 DOR—rNEIFIZFECAETY BT 78 A
TEET, L, —HOR—IRHDHATY BNVICEZIAHLEI T TWVDEAIX. 9 — F DR —KT clock-to—clock
O NT T ZALNIZ, ZEDOAEY BICH L TEXIALEITHAN L ZEZITLRWNIIICTOMLERHVET,
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E2E . FHAY ILAVE £ XILINX:

WDOFRIZ, T 27 /v R—h RAMBL6 THAVRRAELZEG S OEELZ, WRITEMODE A & WRITEMODE B D% & 5]
WCRLET,

WRITE MODE_A=NO_CHANGE, WRITE MODE B=NO_CHANGE O ;#&

FT—4% | XUT~4
WEA | WEB | CLKA | CLKB [ DIA |DIB |DIPA | DIPB | DOA | DOB | DOPA|DOPB | RAM RAM

0 0 0 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM [RAM | Z5{b72L | Z5{b7L
1 0 1 1 DIA DIB DIPA | DIPB | z5qk | X =i | X DIA DIPA
Bl Bl
0 1 1 1 DIA DIB DIPA | DIPB | X B | X 754k, | DIB DIPB
L L
1 1 0 1 DIA DIB DIPA | DIPB | zqk | 24k | &4k | 251k | X X

2L Rl L L

WRITE MODE_A=READ _FIRST, WRITE MODE_B=READ _FIRST D&

T—45 [ \)Fq
WEA |WEB | CLKA | CLKB |DIA [DIB |DIPA |DIPB | DOA |DOB | DOPA|DOPB | RAM RAM

0 0 1 1 DIA [DIB |DIPA |DIPB |RAM |RAM |[RAM |RAM | Zsfpzel | Z5qb7el
1 0 1 1 DIA [DIB |[DIPA |DIPB |RAM |RAM |[RAM |RAM |DIA DIPA

0 1 1 1 DIA [DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |DIB DIPB

1 1 1 1 DIA [DIB [DIPA |DIPB [RAM |RAM [RAM |RAM [X X

WRITE_MODE_A=WRITE_FIRST, WRITE_ MODE _B=WRITE_FIRST ®O#;4&

T2 | N7«
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB | DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 1 1 DIA |DIB |[DIPA [DIPB [RAM [RAM [RAM |[RAM | Z5fprel | Z5ip7eL
1 0 1 1 DIA [DIB |[DIPA |DIPB |[DIA |X DIPA | X DIA DIPA

0 1 1 1 DIA |DIB |[DIPA [DIPB |X DIB | X DIPB | DIB DIPB

1 1 1 1 DIA |DIB |DIPA |DIPB | X X X X X X

WRITE MODE_A=NO_CHANGE, WRITE MODE _B=READ FIRST O34

T—=45 [ \)Fq

WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM

0 0 0 0 DIA DIB DIPA | DIPB |RAM |[RAM |RAM |RAM | Z5p72L | Z5qb72L

1 0 0 1 DIA DIB DIPA [DIPB | zfr | X i | X DIA DIPA
7oL 7oL

0 1 1 7 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | DIB DIPB

1 1 0 1 DIA DIB DIPA | DIPB | zs4p | X B | X DIB DIPB
7oL 7ol

Spartan-3 54751 H4K (HDL A)
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€ XILINX: 2B FTHAY ILAVE
WRITE_MODE_A=NO_CHANGE., WRITE_ MODE_B=WRITE_FIRST ®#&
T8 | \UTA
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 0 0 DIA DIB DIPA | DIPB |RAM |[RAM |RAM |RAM | Z5{p72L | 25kl
1 0 0 1 DIA DIB DIPA | DIPB | zs4p | X i | X DIA DIPA
L L
0 1 1 7 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | zs4p | X B | X X X
L L
WRITE_MODE_A=READ_FIRST $ X T* WRITE_.MODE_B=WRITE_FIRST
T—8 | \)T4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | zsfp72L | vl
1 0 1 7 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | DIA DIPA
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 0 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
THADADAE
AR T— g E)
B HeLE
CORE Generator™ L N7 4 —F A
~7ua@HR—h A A]
£ ~ y
ERAA R E M
B BAT {[E] T4k SR BH
INIT_00 ~ 2 HH/ L&D T T Pr RAM L% DT — 2585y O HE % F6 &
INIT_3F 16 #EH
INIT_A 2 %/ fEEDE EREA NG = a7 4F¥ a2l —ar %o DOA/DOB H AR —h
16 % OYHEZFRE, Y MEIX, RAM O A R—FE=
IZ B AR—FDOIFEICE>THREVE T,
INIT_B 2 %/ fEEDME EREA NG = a7 4¥ 2l —ar %o DOA/DOB H AR —Fh
16 #E#K OWMIMEZ T E, B M&EIX, RAM © A R—FEk
IZ B AR—FDIFEICE>THREVET,
INITP_00 ~ 2 %/ fEEDME FTRTErm RAM Bl D <Y T 43553 D W) Z F6 &
INITP_07 16 ¥
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B

"84T

=}

T4k

=5t BA

SIM_COLLISION_

CHECK

Pl

ALL,
WARNING_
ONLY|

GENERATE_X_

ONLY,
NONE

ALL

AEVDFANRAELIZG A2 —ar D)
VR B CEET, M i/k@tk@fﬁo

ALL IZERETHE, BhE Ao —U N A&
. BETHHEABLOARVOENRE X)
2720 ET,

WARNING_ONLY (ZERET DL, BiEAyZ—
COHRNPH DS, BETLIHIBLOAEY
DEIFZEOFERFFSNET,

GENERATE_X_ONLY IZF%E T 5L, EiE Xy
=V, BEETIH B L OAE
VDN ARE (X) 12780 FET,

NONE IZF%ET D&, BE Ay — I H &
N, BEETIHABIOARVIOMEITFOE
FREINET,

AE: ALL UAOMEICRETDHE, v Ial— /a
VHIZT A ORMEE B TE R0
DEEEETIHGEITEENLIETT, .ﬁ?fﬂi
[&k/>ab—yay FHEAL ﬁ%]\“j%?ﬁﬁﬁ
LTLEE W,

SRVAL_A

2 %5/
16 %

T_RCEnm

RSTA ¥ &7 % —h3 %L, DOA/DOB /1R —
F23 v b (1) £330 By MO) IR ESNDLHFE
ETEET, EvMMEIZ. RAM O A R—FDIREIZ
FoTIEVET,

SRVAL_ B

2 s/
16 %

TR_RCEnm

RSTB "> %7 % —h9 5L, DOA/DOB H /iR —
F23Ew b (1) F2130 8y MNO) IR ESNDEHHE
ETEET, EvMMEIX, RAM © B R—hDIEIC
Ko THEVET,

WRITE_MODE_A

Pl

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EXAZB TR DOA/DOB R—hTEITEND
ggwﬁ~}@@11@%#§ﬁb1ﬂ WRITE_FIRST (2
RETDHE, ENAR—NIEZIAENTHLH NS
AUET, READ_FIRST _prffrék Bl E
TIAENBHIIZ, RAM O LARTOENH F1R—FMZ

HAsnEd, NO CHANGE IZEXET DL, 1)
AR—bDO LT OMEIHERFS U, H AR —FOEAE
{LLERE A, RAM OR—INBAEZ G A EHS 720
AT, ZOE—RIIRETHILEBEIDLET,

WRITE_MODE_B

Pl

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EFHXAHTw R DOA/DOB AR —hCHEITEND
ké%@n“i’—h@ihf’ﬁé#éﬁébifh WRITE_FIRST (Z
WETHEAMENR—MIESIATN TS
FUFET. READ_FIRST | _prﬁ“ﬁ”é& T E
FIAFENDHIIZ, RAM O LLRTOE A 1R —RMZ
H &N ET, NOCHANGE IZHRETHE, H
R—bDOLIFIOEI MRS, AR —hDEAZE
muiﬁ/u RAM DR — BB Z FE A H & a0
BlE, ZOE—RNICRETHILERBEIDLET,

B3 R

Spartan—-3 ¥ = XL —3i3 FPGA 2 —H — HAF

Spartan-3 FPGA 773 & — & —}h

322

http://japan.xilinx.com

Spartan-3 54751 H4K (HDL A)
UG607 (v12.2) 2010 £ 7 A 23 H


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

£ XILINX. BL2E . FTHAY TLAVE

RAMB16_S2_S2

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

WEA | RAMB16_S2_52
ENA

SSRA DOA [1:0]
CLKA -
ADDRA [12:0)
DIA [1:0]
WEB
ENB
SSRB DOB [1:0]
| =]

CLKB
ADDRB [12:0]

DIB [1:0]

X10629

M=

ZOTFHAy mLACNMT, RMESALEEZH -, TaT7 /L R—FrOEH RAM 7 av 7 T4, £71v27 RAM
DFR—MTIL 16384 B DT —H AFUNHNET, A—MEN 9, 18, 36 EvhMIar 7 4Fal—TarIhizR—h
WX, 512 2048 B bR T4 AFUNHNET, £R—MIE, FIL 16384 DT —H AE) B LTT 7%
ALET, ER—FOT —ZMEX, TNENEBICERE TEET, ZOTLAVRDOR =MLV ORERILTHA—
FOFH DFRITRENTWET,

Spartan-3 547 3!) 54K (HDL F)
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E2E . FHAY ILAVE £ XILINX:

=D
& I 5%
IR A
AHB H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM DA
7 —4
RAM /N7 4 RAM
1 X X X X X X INIT_A INIT_A B2 Akl
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A VAL B AL
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7211, X PN RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

GSR=Z7m— 3L £y UEYMER

INIT A = L 22 HIZ INIT A B CRESNIZE, 7740 MNITXTO0 T,
SRVALA = L Y RZ DA

addr = RAM 7RL &

RAM(addr) = 7KL 2 ADDR & RAM O E

data = RAM ® A S 7 —#

pdata = RAM O )T ¢ 5 —X

I WRITE MODE_A=NO_CHANGE

2 WRITE_ MODE_A=READ _FIRST

3 WRITE_.MODE_A=WRITE _FIRST

Spartan-3 547 35') HAK (HDL )
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FmEE B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DRAZAE
T—5 T4
RAM RAM
1 X X X X X X INIT_B INIT B B2 Bl
0 X X X X X ZEib7eL AL AL k7L
0 1 1 0 1 X X |x SRVAL B SRVAL B Evil | Z L
0 1 1 1 1 addr data | pdata | SRVAL B SRVAL B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 0 addr X X RAM(addr) RAM(addr) A/l 7zl
0 1 0 1 0 addr data | pdata | Z={k 7211, izl RAM(addr) | RAM(addr)
RAM(addr)? , RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INITB = (HJL P RAZ HIZ INIT B BHETRESNTME, 774V MNIT<TO TY,
SRVAL B = LY AZ D
addr = RAM 7RL &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O YT ¢ 5 —X
I WRITE_MODE_B=NO_CHANGE
2 WRITE.MODE_B=READ_FIRST
3 WRITE.MODE_B=WRITE_FIRST
R—bDEREA
R—k A R—rB
THA T=8 [/NUTa | TRLR [ T=5 [ \UTq [ T=5 [/XUTq | TRLR | T=5 [ N)T«
IL AV L@ | EIL@) | NR INR | AR )L @) | EIL@) | NR AV S AV 4
RAMB16.52.52 | 8192x 2 |~ (12:0) (1:0) - 8192x2 |~ (12:0) (1:0) -
() 7—R¥ X g
Spartan-3 547 3!) 54K (HDL F)
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E2E . FHAY ILAVE £ XILINX:

BR—NI, ZNEThor/ay 7 B2 F/PLET, F—hA DOKT—Z AL DIA) OBy sT v ZA L B
FOF =2 H #7132 (DOA) @ clock—to—out ZA A%, CLKA AL LET, R—F B OFKF—Z AL (DIB) D
BTV BAL BIOF —2H 132 (DOB) @ clock—to—out #A A%, CLKB #HHELLF4, f 32— L vV
ENA (%, R —hF A OFiA L, EZIAL, Uy MHIIL ET, ENA 23 Low 4, 7 —XITEZIAENT, 1
(DOA BX T DOPA) IZZ (kL £H A, ENA &Ut vk (SSRA) 2 High D34 . 72 (CLKA) 28 Low 75 High (24
DEHHEZXIZ DOA :«toJ:U DOPA 73 SRVALA (v S ET, 74 A 1x—7 /v (WEA) & High ®3541%. DIA B
LN DIPA DB RAM IZEZXAENFT, ENA 28 High T SSRA & WEA 28 Low D34, 72y 7 Low 25 High 12
PR HLEEIZ, RAM 7% LA (ADDRA) IZHEMIS VTS T —H R Fe A HELET, SSRA 23 Low T ENA & WEA
23 High OA ., 7av )3 Low 5 High I8V O HEXIT, EXIAALT R A (ADDRA) TERINLTWDHT—RIZ
T —4 N JJ (DIA 3L DIPA) DfED FE A ENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEE, EXIA
FHE—RIZE- TRV ET, EXAHRT—RIL, 7 74/ TlE WRITE MODE=WRITE_FIRST IZ3% ESNTWET,

AF—7 )L B ENB (X, R—h B OFiAHL, EXIAL Vb HIfILE3, ENB 28 Low DA, 7 —X 3 EX
AENT . 1 (DOB 3L DOPB) 12k L FH A, ENB &Ytk (SSRB) A% High ¥4, a2 (CLKB) 7% Low
5 High 12810 &b A LX(Z, DOB :JactU“ DOPB 7 SRVAL B (ZEvhESEd, 74 A F—7 /L (WEB) &, High @
BA1%. DIB 8L DIPB DfEE)Y RAM ([Z#EZIAEN £, ENB 23 High T SSRB & WEB 7% Low D&, 7y 7N
Low 75 High (2 @U*Ebét% RAM 7% L A (ADDRB) IZMISNTWDT — X H 1&3FE T, SSRB 28 Low T
ENB & WEB 728 High @354, 710y Low 75 High IZUIN DAL, EEIALTRL A (ADDRB) TiEREN T
WAD—RIZT —H A T) (DIB BL O DIPB) ODERFEAAEINET, ‘—ﬁtljjj (DOB L1 DOPB) i &5l
1L, BXIAHLET—RICL-TRARVET, EXIALE—RIX, 7 74/VETlE WRITEMODE=WRITE _FIRST (Z5% E X4
TWET, BHROFEATIL, HI#EE Y (ENA, WEA, SSRA, CLKA, ENB, WEB, SSRB, CLKB) 23777 4+~ High T
HETELTCWETN, R—MIA L NN—FERELTT T 47 Low IZTHZELTEET, RAMBI6 DR —MIALE
LTeA v R—=237 0y NI AIAENDD T, CLB VY —A I EHINET A,

TRL A =

R —NI, F—FDIBIZE > TRERRDZTRVREE FIEEZFE AL T, FU 18432 HDOAEY EAIZT 7EALET,
[F—FHOR—F TRL A =v 7 IR T I, T_RTOR—MET 16384 [HDOAEY B E2T —Z ORI H
TEET, 9,18, BLO 36 B MEDOR—NMZIE, [NUT A HOKR—K TRLR =7 IR T EH1Z, 2408 ED /Y
T4 AEY BALHVET, FEDOR—METCOWILAR RAM OLE L, IROXUTL > TIREESHET,

Start=((ADDR port+1)*(Widthport)) —1
End=(ADDRport)*(Widthport)

WRDORINZ, BHR—MEDT VA =y 7 2RLET,
T—=HHDOR—=F TRV A =

T—% \ ‘
' |K—r0F—5 FELR
1 16384 | <— | 31130129]28]|27]26]|25]|24]|23]122121120]19]18|17|16]|15]14|13]12|111]10]19|8]|7]16]|5|14]1312]1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <—| 7 6 5 4 3 2 1 0
8 2048 | <— |3 2 1 0

16 1024 | <— |1 0

32 512 | <—|0
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£ XILINX: BL2E . FTHAY TLAVE

NITLHDOR = TRV A vy

N)TA8 | R—bD/RYT4 TFLR

1 2048 | <——| 3 2 1 0
2 1024 [ <—| 1 0
4 512 [ <—— O

F 27 A —k RAMB16 O AEYNE DA HL

INIT xx BYEEFHT AL, TAALADAL T 4F 2L — a2 T RAMB16 D AFVONEEZ ML TExET, &
RAMB16_Sm_Sn O#IHIE %, 64 FEIEO WL BME (INIT .00 ~ INIT 3F) TIEELE T, & BIET. 64 @ 16 HEHE
MBRY . A FF 16384 By MR ETEE T,

INITP.xx BIERE T AL, TAALRADIL 74X a2l —ar T 7T — MR T 0 ARV R TXxET,
9. 18,36 By MMEIZay 74X a2l —ar&NR—bD T4 ATV OWIHE L. 8 fH D ##A{L)EME INITP.00 ~
INITP.07) THELET, K EMEIT 64 (HD 16 EEENHEY . A FF 2048 B M EfEE T&E £,

INIT xx £72(3 INITP xx JBEZFRE LRV G A1, TOTFLVAOEL 0 IR ESNET, BIEE —HEZTRET D
& BEALE YRS 01220 £ T,

F 2T )L B—k RAMB16 O H AL 2&Z D)L

Spartan@ 3A BLOERROT ANAADE A, EIRFEARF (GSR 23 High DEE) | Hj)'jl/‘)}&d)%t“/]\% 0F-i 1
R ECEET, $7-, By N VYT — R B OfEE . EIRE ARO P HIE S TR A MBI ETEET,
7 27V R—k RAMB16 O H 1L A% & 4181632 @M iE, INIT_A, INIT B, SRVAL A, SRVAL B @ 4 fi¥E23%
DEJ, INITA BHIZEEHRAREOR—FA O HL 22O WHEZFEEL., INIT B BHIXEE R AEOR—K
B O LD REZOHHIEZ R ELET, SRVAL A BIEIZAR—K A TSSRA (B /Uty ANETH—RLi-L&xD
WA +8 E L. SRVAL B BYEIXAR—1 B T SSRB (v b/ Uty ANETH—hLiztE0HEEfEELET,

INIT_A, INIT_B, SRVAL A, SRVAL B JE#: 1%, 16 EH THELE T, ZOMIPEIZR—MEIZL>TRRVET, =
EZIT. A=A DIEN 1, A—F B OIEN 4 ® RAMB16.S1.54 D4 R—F A DAL ZZ1T 1 B e DT,
INIT A F721Z SRVALA 21X 1 22 0 LOMBEETEEF A, R—FB OHNIL I RZT 4 Ew2® T, INIT.B F721%
SRVALB IZ 0 ~ F @ 16 # iz e c&£d,

RNUT 4 B g el —h Tt HAL P AZ DO RUT 484518, INIT_A, INIT_B, SRVAL_A, SRVAL B DfED _EfrE >
rCHRELET,

INIT B3X O SRVAL EMEEIEELR WAL, 7 74V T 0 Ik EnET,
EXAHLT—FDOER

WRITE MODE A @M%, 7 27 /v ;"R—h RAMB16 OFR—k A DATVEB IO A ONEZHIEL . WRITELMODE_B
BYEIL, A—F B OATRVBIOH I ONEEZFHIELET, 7 74+/L M Tk, WRITEMODE A & WRITE MODE B 1%
i 5 et WRITE FIRST IZERBESINTWET, ZOHE ATMEBAENCEZIAENT-RICEOEN I ISNET,
READ_FIRST IZERET D&, ARVONENR M Isivict, AJMERAEVICEEIAENET, NO_CHANGE |25 E T
BHE, ATMEIFAEVNZEZIAENE TN, HITOMEITELLEEA, F—FA LR —F B TRILAEY BIVIZFEAH
L/ EBEXIABEITEIELZBE OB A ORI TIEIZOWTIL, [R—h A LR —F B RBAETH55 80Ok %
ZMRLTLIEE,

A—FA LR —b B BBETDHE DOXALTF L

Spartan—3A 7127 SelectRAM™ [, 522727 27 /L AIR—h RAM T, 2 DOR—FRFIFHCFEICAEY BT /&
ATEET, 2720, —TOR—=INHDHATY BICEEZIABLLZIToTWVBEEIL. 99— DR —FT clock-to—clock
BT T ZALNIZ, FDOAEY BIVICH L TEZIALEZIETHAHLEZITLARANWIDICT AL ERHYET,

Spartan-3 547 3!) 54K (HDL F)
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E2E . FHAY ILAVE £ XILINX:

WDOFRIZ, T 27 /v R—h RAMBL6 THAVRRAELZEG S OEELZ, WRITEMODE A & WRITEMODE B D% & 5]
WCRLET,

WRITE MODE_A=NO_CHANGE, WRITE MODE B=NO_CHANGE O ;#&

FT—4% | XUT~4
WEA | WEB | CLKA | CLKB [ DIA |DIB |DIPA | DIPB | DOA | DOB | DOPA|DOPB | RAM RAM

0 0 0 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM [RAM | Z5{b72L | Z5{b7L
1 0 1 1 DIA DIB DIPA | DIPB | z5qk | X =i | X DIA DIPA
Bl Bl
0 1 1 1 DIA DIB DIPA | DIPB | X B | X 754k, | DIB DIPB
L L
1 1 0 1 DIA DIB DIPA | DIPB | zqk | 24k | &4k | 251k | X X

2L Rl L L

WRITE MODE_A=READ _FIRST, WRITE MODE_B=READ _FIRST D&

T—45 [ \)Fq
WEA |WEB | CLKA | CLKB |DIA [DIB |DIPA |DIPB | DOA |DOB | DOPA|DOPB | RAM RAM

0 0 1 1 DIA [DIB |DIPA |DIPB |RAM |RAM |[RAM |RAM | Zsfpzel | Z5qb7el
1 0 1 1 DIA [DIB |[DIPA |DIPB |RAM |RAM |[RAM |RAM |DIA DIPA

0 1 1 1 DIA [DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |DIB DIPB

1 1 1 1 DIA [DIB [DIPA |DIPB [RAM |RAM [RAM |RAM [X X

WRITE_MODE_A=WRITE_FIRST, WRITE_ MODE _B=WRITE_FIRST ®O#;4&

T—8 | \)T4
WEA | WEB | CLKA | CLKB |DIA [DIB |DIPA |DIPB |DOA |DOB [DOPA|DOPB|RAM | RAM

0 0 1 1 DIA DIB DIPA | DIPB | RAM RAM RAM RAM Bzl | k7L
1 0 1 1 DIA DIB DIPA | DIPB | DIA X DIPA | X DIA DIPA

0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB

1 1 T 1 DIA DIB DIPA | DIPB | X X X X X X

WRITE MODE_A=NO_CHANGE, WRITE MODE _B=READ FIRST O ;&

T=48 | /ST«
WEA [WEB | CLKA | CLKB [DIA |DIB |DIPA [DIPB | DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 1 0 DIA DIB DIPA | DIPB |RAM |[RAM |RAM |RAM | Z5{p72L | Z5qb72L

1 0 0 0 DIA DIB DIPA [DIPB | zfr | X i | X DIA DIPA
7L 7L

0 1 0 7 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM [ DIB DIPB

1 1 0 0 DIA DIB DIPA [DIPB | zfr | X i | X DIB DIPB
L L

Spartan-3 54751 H4K (HDL A)
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WRITE MODE_A=NO_CHANGE, WRITE MODE B=WRITE FIRST O34

T8 | \UTA
WEA | WEB | CLKA | CLKB | DIA | DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 0 1 DIA DIB DIPA | DIPB [ RAM |RAM [RAM |[RAM | Z5fk7el | 2122l
1 0 0 1 DIA DIB DIPA | DIPB | zs4p | X =i | X DIA DIPA
7oL L
0 1 1 7 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | zs4p | X B | X X X
7L L
WRITE_MODE_A=READ_FIRST $ X T* WRITE_.MODE_B=WRITE_FIRST
T—8 | \)T4
WEA | WEB | CLKA | CLKB | DIA | DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | zsfp72L | vl
1 0 1 7 DIA DIB DIPA |DIPB [RAM |RAM |RAM |RAM | DIA DIPA
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 0 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
THADADAE
AVAR T —g E)
B HeLE
CORE Generator™ B LN 4 —FK A
~7ua@HR—h A A]
£ ~ y
ERAA R E M
B 2A4T {[E] FIAIE ERER
INIT_00 ~ 2 ¥/ fEEOE T _RCEn RAM BL 07 — 2853 O H HE % 45 &
INIT_3F 16 %
INIT_A 2 S/ & D fE FT_CPr a 74X al—ar %o DOA/DOB HY
16 ##K TR =L OHHEEEE, By MEIX,
RAM @ A R—FFE721E B R —FDOBEIZ
Ko THREVES,
INIT_B 2 A/ EEOME 4 _RC¥o T4 XK 2L —a %0 DOA/DOB H
16 # 4% NAR—FOHIHEZIEE, By MEIE,
RAM @ A R—bhFE721E B R —FDOIEIZ
XoTRFVES,
INITP_00 ~ 2 ¥/ EEOHE T _TCEr RAM B2A DU T 1555 DRI HMEZ 5 E
INITP.07 16 ¥

Spartan-3 547 3!) 54K (HDL F)
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=4k

847

e

T4k

At BA

CHECK

SIM_COLLISION_

Pl

ALL,
WARNING_
ONLY,

GENERATE_X_

ONLY, F7zi%
NONE

ALL

ARVDOBANEELZH AT I=L—
/a/®@wﬁ%ﬂiﬁf%i% SRR IR
DEBYTT,

ALL IZRRET DL, BEAYE—
A Ei, BT 5B LA
FIOMEMRARE X) IZ720ET,

WARNING_ONLY |ZRRET DL, 2
EAyE—UDBNH &, B
TAHHDBLIOARIOMIZZED X
FRFEFSNET,

GENERATE_X_ONLY 2R ET 5
L Sy ISR T, B
BIAHNBIOATIOERRE
X) 12720 ET,

NONE |ZRRET DL, B Ay —
ST, EETAH B LW
AEVDOEITFDOEEEF SN ET,

AE: ALL U%Mﬁmé&“”}:ﬁ*a‘& PR
V_:/H:/EP(:?'U—/]):/@FE mu;&‘(

XA TOMELEET LSS

ITEENSLETY, FEE. [ERk/>v

Ral—vary TYA HARIES L

TLIEEEW,

SRVAL_A

2 %/
16 %

T _CEn

RSTA %7 % —hr79 5L, DOA/DOB

HAR—=F3 o (1) £2130 B2 1H0) 12
BRESNAIHBETEET, EvMEIL,
RAM @ A 7R —FDIEIZE> TR EVET,

SRVAL_B

2 e/
16 %%

T _CE¥n

RSTB ¥ % 7% —h3 5L, DOA/DOB
HAOR—F3 vk (1) £330 B0 R0) 1
BESNDIOH/ETEET, EvMElX
RAM @ B AR —FDIBIZ X > TR EVET,

WRITE_MODE_A

pasl

WRITE_FIRST |

READ_FIRST |
NO_CHANGE

WRITE_
FIRST

EX AL~ RN DOA/DOB 7]‘5~]\'C“
FEITESNAHLEXDOR— OEEL TR E
F*4, WRITEFIRST ICFRET B, 1‘575\
AR—MIEIAENTOOHIENET,
READ,FIRST ICRRET D&, H-iEns
EXAENDENT, RAM O LLRTOfE A H
kit e Hjjvéirbi“rr NO_CHANGE
IR ETHE, HIIAR =D LLRETOfE N
HEFFS N, R — N LEE
/y RAM DR — " BEZ G H S22
BlE. ZOF—FIIRETDHILER
@W)Liff

330
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=4k

847

e

T4k

At BA

WRITE_MODE_B

Pl

WRITE_FIRST |
READ_FIRST |
NO_CHANGE

WRITE_
FIRST

FEX AL~ RN DOA/DOB 7]‘f~]\’6
FEITENAHLEXDOR— NOEEL TR E

F4, WRITEFIRST IC3RET S, 1E“75\
AR—MIEIAENTOOH IENET,
READ FIRST |ZG%E T D&, B ME@n
EXIAFENDHEIT, RAM O LLRTOAE L H
FIR—MZH & ET, NO_CHANGE
ICRET DL, H IR —bDLIRT DA
HEFFS L, AR — DN LEE
Ao RAM DR — Bl Z 5 2 HE220
LA, ZOE—RIZRETDHILER
EhoLEd,

VHDL fBi (A REVI T
KD 2 SDOWMIBHFAELR G RIEFAE—L, 2 TATAEFO

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S2_S2: 8k x 2 Dual-

Spartan-3

—<3V)

-— Xilinx HDL Libraries Guide, version 12.2

AT AED AT £

registers on Port A at startup
registers on Port B at startup
upon SSR assertion
upon SSR assertion

WRITE_FIRST, READ_FIRST or NO_CHANGE

RAMB16_S2_S2_inst : RAMB16_S2_S2

generic map (
INIT_A => X"0", -- Value of output RAM
INIT_B => X"0", -- Value of output RAM
SRVAL_A => X"0", -- Port A ouput value
SRVAL_B => X"0", -- Port B ouput value
WRITE_MODE_A => "WRITE_FIRST",
WRITE_MODE_B => "WRITE_FIRST",

SIM_COLLISION_CHECK => "ALL"™, --

""NONE™,

WRITE_FIRST, READ_FIRST or NO_CHANGE

"WARNING",

"GENERATE_X_ONLY", "ALL"

-- 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_07 =>
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 =>

0

to 2047

X"*0000000000000000000000000000000000000000000000000000000000000000,
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X**0000000000000000000000000000000000000000000000000000000000000000*,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000",
X'"0000000000000000000000000000000000000000000000000000000000000000™

X'

X
X
X
X
X
X

X'

0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
"*0000000000000000000000000000000000000000000000000000000000000000™"
0000000000000000000000000000000000000000000000000000000000000000**

X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™,

2

048 to 4095

X""0000000000000000000000000000000000000000000000000000000000000000"

X''0000000000000000000000000000000000000000000000000000000000000000™
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
**0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
'0000000000000000000000000000000000000000000000000000000000000000
'0000000000000000000000000000000000000000000000000000000000000000*
'0000000000000000000000000000000000000000000000000000000000000000°
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
**0000000000000000000000000000000000000000000000000000000000000000™,

X X X X X X X X X
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UG607 (v12.2) 2010 £ 7 A 23 B

http://japan.xilinx.com

331



& XILINXe

INIT_1F =>
-- Address
INIT_20 =>
INIT 21 =>
INIT_22 =>
INIT_23 =>
INIT 24 =>
INIT_25 =>
INIT 26 =>
INIT 27 =>
INIT 28 =>
INIT_29 =>
INIT_2A =>
INIT_2B =>
INIT_2C =>
INIT_2D =>
INIT_2E =>
INIT_2F =>
-- Address
INIT_30 =>
INIT_31 =>
INIT_32 =>
INIT_33 =>
INIT 34 =>
INIT_35 =>
INIT_36 =>
INIT_37 =>
INIT_38 =>
INIT_39 =>
INIT_3A =>
INIT_3B =>
INIT_3C =>
INIT_3D =>
INIT_3E =>
INIT_3F =>

port map (
DOA => DOA,
DOB => DOB,

X"*0000000000000000000000000000000000000000000000000000000000000000™"

4096 to 6143

X""0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000"

XX X X XX

6143 to 8191

X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
**0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™"

XXX X XX

X"'0000000000000000000000000000000000000000000000000000000000000000"",

X*"0000000000000000000000000000000000000000000000000000000000000000)

-- Port

-- Port B

ADDRA => ADDRA, -- Port
ADDRB => ADDRB, -- Port
CLKA => CLKA, -- Port
CLKB => CLKB, -- Port

DIA => DIA,
DIB => DIB,
ENA => ENA,
ENB => ENB,

-- Port
-- Port
-- Port
-- Port

SSRA => SSRA, -- Port
SSRB => SSRB, -— Port

WEA => WEA,
WEB => WEB
);

-- Port
-- Port

-- End of RAMB16_S2_S2_inst

A 2-bit Data Output

2-bit Data Output

13-bit Address Input

13-bit Address Input

Clock

Clock

2-bit Data Input

2-bit Data Input

RAM Enable Input

RAM Enable Input
Synchronous Set/Reset Input
Synchronous Set/Reset Input
Write Enable Input

Write Enable Input

T>W>W>W>T>m>

instantiation

Verilog 8k (A RAV T —3Y)

WD 2 DORELPIFAEL WG H T — L =TT H 5 ORIV T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S2_S2: 8k x 2 Dual-Port RAM

Spartan-3

--— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S2_S2_i
generic map (

INIT_A => X"0", --
INIT_B => X"0", --

SRVAL_A =>
SRVAL_B =>

nst : RAMB16_S2_S2

Value of output RAM
Value of output RAM
X"0", -- Port A ouput value
X"0", -- Port B ouput value

registers on Port A at startup
registers on Port B at startup
upon SSR assertion
upon SSR assertion
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WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST', -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL", -- "NONE", "WARNING"™, "GENERATE_X_ONLY", "ALL"
-- The following INIT_xx declarations specify the initial contents of the RAM

-- Address
INIT_00 =>
INIT_O01 =>
INIT_02 =>
INIT_03 =>
INIT_04 =>
INIT_05 =>
INIT_06 =>
INIT_07 =>
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 =>
INIT_3B =>
INIT_3C =>
INIT_3D =>
INIT_3E =>
INIT_3F =>
port map (

0

to 2047

X'"0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™

X

0000000000000000000000000000000000000000000000000000000000000000™"

X"*0000000000000000000000000000000000000000000000000000000000000000™"
X"'0000000000000000000000000000000000000000000000000000000000000000™"
X
X
X

0000000000000000000000000000000000000000000000000000000000000000"

**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*

X"'0000000000000000000000000000000000000000000000000000000000000000™"

X'

'0000000000000000000000000000000000000000000000000000000000000000

X'"0000000000000000000000000000000000000000000000000000000000000000™,

X'

X'"0000000000000000000000000000000000000000000000000000000000000000™
2048 to 4095
X'"0000000000000000000000000000000000000000000000000000000000000000™

X'

'0000000000000000000000000000000000000000000000000000000000000000™"

X""0000000000000000000000000000000000000000000000000000000000000000™

X'

'0000000000000000000000000000000000000000000000000000000000000000™"

X'"0000000000000000000000000000000000000000000000000000000000000000™"

X

0000000000000000000000000000000000000000000000000000000000000000™"

X**0000000000000000000000000000000000000000000000000000000000000000™"
X"'0000000000000000000000000000000000000000000000000000000000000000™"
X
X
X

0000000000000000000000000000000000000000000000000000000000000000"

**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*

X"'0000000000000000000000000000000000000000000000000000000000000000™"

X'

'0000000000000000000000000000000000000000000000000000000000000000°

'0000000000000000000000000000000000000000000000000000000000000000™,

X'"0000000000000000000000000000000000000000000000000000000000000000™,

X'

X""0000000000000000000000000000000000000000000000000000000000000000™
4096 to 6143
X""0000000000000000000000000000000000000000000000000000000000000000™

X'

'0000000000000000000000000000000000000000000000000000000000000000™"

X'"0000000000000000000000000000000000000000000000000000000000000000™

X'

'0000000000000000000000000000000000000000000000000000000000000000™"

X'"0000000000000000000000000000000000000000000000000000000000000000™"

X'

X
X
X
X
X
X

'0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
"*0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"
X

0000000000000000000000000000000000000000000000000000000000000000*"

'0000000000000000000000000000000000000000000000000000000000000000™,

X""0000000000000000000000000000000000000000000000000000000000000000™,

X'

X'"0000000000000000000000000000000000000000000000000000000000000000™
6143 to 8191
X""0000000000000000000000000000000000000000000000000000000000000000™

X'

'0000000000000000000000000000000000000000000000000000000000000000™"

X'"0000000000000000000000000000000000000000000000000000000000000000™"

X'

'0000000000000000000000000000000000000000000000000000000000000000™"

X'"0000000000000000000000000000000000000000000000000000000000000000™

X'

X
X
X
X
X
X

0000000000000000000000000000000000000000000000000000000000000000™"

**0000000000000000000000000000000000000000000000000000000000000000°"
**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
"*0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
"*0000000000000000000000000000000000000000000000000000000000000000™"
X

0000000000000000000000000000000000000000000000000000000000000000*"

'0000000000000000000000000000000000000000000000000000000000000000™,

X""0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™",
X*'0000000000000000000000000000000000000000000000000000000000000000)
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);

=S

DOA => DOA,

DOB => DOB,
ADDRA => ADDRA,
ADDRB => ADDRB,
CLKA => CLKA,
CLKB => CLKB,
DIA => DIA,

DIB => DIB,

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

End of RAMB16_S2_S2_inst

HIFER

Clock
Clock

T>W>W>W>T>W>T>

instantiation

2-bit Data Output
2-bit Data Output
13-bit Address Input
13-bit Address Input

2-bit Data Input

2-bit Data Input

RAM Enable Input

RAM Enable Input
Synchronous Set/Reset Input
Synchronous Set/Reset Input
Write Enable Input

Write Enable Input

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

Spartan-3 FPGA 7731 & —X# < —}h
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& XILINXe

RAMB16_S2_S36

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

WEA |RAMB16_S52_536
ENA
SSRA

CLKA
ADDRA [12:0]

DIA [1:0]

WEB
ENB
SSRB

CLKB
ADDRB [8:0]

DIB [31:0]

DIPB [3:0]

M=

ZOTHAY T AN, A E XA LB REA i 2 7=

DOA [1:0]
|

DOPB [3:0]

EB [31:0]

X063

LT aT )L AR—FOEH RAM Ty T, £ 71y RAM

DR =ML 16384 B DT —X AEUNRHVET, RN—M@EHN 9, 18, 36 B MIar 74X ol —arInf-iR—h
21X, EHI2 2048 B b RUT 4 AEUMNHVET, KR —RMI, [T 16384 [HDOT —H AEY /ML TT 7
ALET, ER—bOT—HIEIL, TNENENNCRETEET, ZOZLAMDOR—FBI N VOBEERILH—

FOFA ] DRITRENTHET,

Spartan-3 547 3!) 54K (HDL F)
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E2E . FHAY ILAVE £ XILINX:

=D
& I 5%
IR A
AHB H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM DA
7 —4
RAM /N7 4 RAM
1 X X X X X X INIT_A INIT_A B2 Akl
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A VAL B AL
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7211, X PN RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

GSR=Z7m— 3L £y UEYMER

INIT A = L 22 HIZ INIT A B CRESNIZE, 7740 MNITXTO0 T,
SRVALA = L Y RZ DA

addr = RAM 7RL &

RAM(addr) = 7KL 2 ADDR & RAM O E

data = RAM ® A S 7 —#

pdata = RAM O )T ¢ 5 —X

I WRITE MODE_A=NO_CHANGE

2 WRITE_ MODE_A=READ _FIRST

3 WRITE_.MODE_A=WRITE _FIRST

Spartan-3 547 35') HAK (HDL )
336 http://japan.xilinx.com UG607 (v12.2) 2010 &£ 7 A 23 H




& XILINXe

PR B
AHB H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM O A&
T—5 T4
RAM RAM
1 X X X X X X INIT B INIT B B2 Bl
0 X X X X X el ZEAb7eL ezl ikl
0 1 1 0 1 X X |x SRVAL B SRVAL_B kAL | 2L
0 1 1 1 1 addr data | pdata | SRVAL B SRVAL B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 0 addr X X RAM(addr) RAM(addr) A/l 7zl
0 1 0 1 0 addr data | pdata | Z={k 7211, izl RAM(addr) | RAM(addr)
RAM(addr)? , RAM(addr)2, =>data =>pdata
data3 pdata3

SRVAL B = L'V 2Z D1

addr = RAM 7RL &

data = RAM O A J15 —#

GSR=Zm— 3L vk UV MER

pdata = RAM OV F ¢ F—X
I WRITE_MODE_B=NO_CHANGE
2 WRITE_.MODE_B=READ_FIRST

3 WRITE_.MODE_B=WRITE_FIRST

RAM(addr) = 7 RL- A ADDR ® RAM O NE

INIT B = H /7L P AZ HIZ INIT B JBHECTRESNIZE, T 7A/VMNITXT0 TY,

R—b D &R A

R—k A R—k B

THAY T=2 [T | TELR | T=3 | N\UT4 | T—=3 | /N)T4 [ TELR [ T—=5 [ 1\UT«
ILAVE tJL(a) | EIL(a) | /18R INR INR tJL(a) | EIL(a) | /18R INR INR
RAMB16.S2.S36 | 8192 x2 | — (12:0) (1:0) - 512x 32 | 512x4 | (8:0) (31:0) | (3:0)

(a) V—R% X &

Spartan-3 547 3!) 54K (HDL F)
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E2E . FHAY ILAVE £ XILINX:

BR—NI, ZNEThor/ay 7 B2 F/PLET, F—hA DOKT—Z AL DIA) OBy sT v ZA L B
FOF =2 H #7132 (DOA) @ clock—to—out ZA A%, CLKA AL LET, R—F B OFKF—Z AL (DIB) D
BTV BAL BIOF —2H 132 (DOB) @ clock—to—out #A A%, CLKB #HHELLF4, f 32— L vV
ENA (%, R —hF A OFiA L, EZIAL, Uy MHIIL ET, ENA 23 Low 4, 7 —XITEZIAENT, 1
(DOA BX T DOPA) IZZ (kL £H A, ENA &Ut vk (SSRA) 2 High D34 . 72 (CLKA) 28 Low 75 High (24
DEHHEZXIZ DOA :«toJ:U DOPA 73 SRVALA (v S ET, 74 A 1x—7 /v (WEA) & High ®3541%. DIA B
LN DIPA DB RAM IZEZXAENFT, ENA 28 High T SSRA & WEA 28 Low D34, 72y 7 Low 25 High 12
PR HLEEIZ, RAM 7% LA (ADDRA) IZHEMIS VTS T —H R Fe A HELET, SSRA 23 Low T ENA & WEA
23 High OA ., 7av )3 Low 5 High I8V O HEXIT, EXIAALT R A (ADDRA) TERINLTWDHT—RIZ
T —4 N JJ (DIA 3L DIPA) DfED FE A ENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEE, EXIA
FHE—RIZE- TRV ET, EXAHRT—RIL, 7 74/ TlE WRITE MODE=WRITE_FIRST IZ3% ESNTWET,

AF—7 )L B ENB (X, R—h B OFiAHL, EXIAL Vb HIfILE3, ENB 28 Low DA, 7 —X 3 EX
AENT . 1 (DOB 3L DOPB) 12k L FH A, ENB &Ytk (SSRB) A% High ¥4, a2 (CLKB) 7% Low
5 High 12810 &b A LX(Z, DOB :JactU“ DOPB 7 SRVAL B (ZEvhESEd, 74 A F—7 /L (WEB) &, High @
BA1%. DIB 8L DIPB DfEE)Y RAM ([Z#EZIAEN £, ENB 23 High T SSRB & WEB 7% Low D&, 7y 7N
Low 75 High (2 @U*Ebét% RAM 7% L A (ADDRB) IZMISNTWDT — X H 1&3FE T, SSRB 28 Low T
ENB & WEB 728 High @354, 710y Low 75 High IZUIN DAL, EEIALTRL A (ADDRB) TiEREN T
WAD—RIZT —H A T) (DIB BL O DIPB) ODERFEAAEINET, ‘—ﬁtljjj (DOB L1 DOPB) i &5l
1L, BXIAHLET—RICL-TRARVET, EXIALE—RIX, 7 74/VETlE WRITEMODE=WRITE _FIRST (Z5% E X4
TWET, BHROFEATIL, HI#EE Y (ENA, WEA, SSRA, CLKA, ENB, WEB, SSRB, CLKB) 23777 4+~ High T
HETELTCWETN, R—MIA L NN—FERELTT T 47 Low IZTHZELTEET, RAMBI6 DR —MIALE
LTeA v R—=237 0y NI AIAENDD T, CLB VY —A I EHINET A,

TRL A =

R —NI, F—FDIBIZE > TRERRDZTRVREE FIEEZFE AL T, FU 18432 HDOAEY EAIZT 7EALET,
[F—FHOR—F TRL A =v 7 IR T I, T_RTOR—MET 16384 [HDOAEY B E2T —Z ORI H
TEET, 9,18, BLO 36 B MEDOR—NMZIE, [NUT A HOKR—K TRLR =7 IR T EH1Z, 2408 ED /Y
T4 AEY BALHVET, FEDOR—METCOWILAR RAM OLE L, IROXUTL > TIREESHET,

Start=((ADDR port+1)%(Widthport)) —1
End=(ADDRport)*(Widthport)

WKDOFEINZ, HEHR—MEDOT RV A w7 RLET,
T —H DR —K TRLVA ~v

T2 ‘ ‘
g |K—r0F—5 FELZ
1 16384 | <— | 31130]29]28]|27]26]|25]|24]|23]122121]120]19]18|17)16]|15]14|13]12]111]10]19|8]7]16]|5|141312]1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <—| 7 6 5 4 3 2 1 0
8 2048 | <— |3 2 1 0

16 1024 | <— |1 0

32 512 | <—|0

Spartan-3 547 35') HAK (HDL )
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£ XILINX: BL2E . FTHAY TLAVE

NITFLHDOR—K TRVRA =

N)TA8 | R—bD/RYT4 TFLR

1 2048 | <——| 3 2 1 0
2 1024 [ <—| 1 0
4 512 [ <—— O

F 27 A —k RAMB16 O AEYNE DA HL

INIT xx BYEEFHT AL, TAALADAL T 4F 2L — a2 T RAMB16 D AFVONEEZ ML TExET, &
RAMB16_Sm_Sn O#IHIE %, 64 FEIEO WL BME (INIT .00 ~ INIT 3F) TIEELE T, & BIET. 64 @ 16 HEHE
MBRY . A FF 16384 By MR ETEE T,

INITP.xx BIERE T AL, TAALRADIL 74X a2l —ar T 7T — MR T 0 ARV R TXxET,
9. 18,36 By MMEIZay 74X a2l —ar&NR—bD T4 ATV OWIHE L. 8 fH D ##A{L)EME INITP.00 ~
INITP.07) THELET, K EMEIT 64 (HD 16 EEENHEY . A FF 2048 B M EfEE T&E £,

INIT xx £72(3 INITP xx JBEZFRE LRV G A1, TOTFLVAOEL 0 IR ESNET, BIEE —HEZTRET D
& BEALE YRS 01220 £ T,

F 2T )L B—k RAMB16 O H AL 2&Z D)L

Spartan®-3A LARED T A AT, BIEHE AR (GSR 23 ngh DEX) I AV P AZDOEE YN 0 £ 1 ICHIH#
b Tc&FET, £, By N Uy TV —bL72tkOfE%E BIFRH ARO I ME IR EICHETEET, T2
TV IR—h RAMB16 O H L P22 2 L35 @M, INIT_A, INIT_B, SRVAL_A, SRVAL B @ 4 FE¥ENHY F
4, INIT A BHIZEREHABEOR—FA O HL 22O MEESE L. INIT B BHEITERBEABEOR—KFB O
HAOL 22D PIHEZREELET, SRVALA @M I13R—k A TSSRA (v h/Utvh) ANETH—RLT-LEDH)
HIfEA R T L., SRVALB EM:IXA—h B TSSRB (v h/VEvh) AJ1%7H—bLiztE0WEEZfRELET,

INIT_A, INIT_B, SRVAL A, SRVAL B JE#: 1%, 16 EH THELE T, ZOMIPEIZR—MEIZL>TRRVET, =
EZIT . R—FA DIENR 1. B—hF B OIEA 4 ® RAMB16.S1.54 OIS . R—FA DH AL AZIT 1 B2 DT,
INIT A F721Z SRVALA 21X 1 22 0 LOMBEETEEF A, R—FB OHNIL I RZT 4 Ew2® T, INIT.B F721%
SRVALB IZ 0 ~ F @ 16 # iz e c&£d,

RNUT 4 B g el —h Tt HAL P AZ DO RUT 484518, INIT_A, INIT_B, SRVAL_A, SRVAL B DfED _EfrE >
rCHRELET,

INIT B3X O SRVAL EMEEIEELR WAL, 7 74V T 0 Ik EnET,
EXAHLT—FDOER

WRITE MODE A @M%, 7 27 /v ;"R—h RAMB16 OFR—k A DATVEB IO A ONEZHIEL . WRITELMODE_B
BYEIL, A—F B OATRVBIOH I ONEEZFHIELET, 7 74+/L M Tk, WRITEMODE A & WRITE MODE B 1%
i 5 et WRITE FIRST IZERBESINTWET, ZOHE ATMEBAENCEZIAENT-RICEOEN I ISNET,
READ_FIRST IZERET D&, ARVONENR M Isivict, AJMERAEVICEEIAENET, NO_CHANGE |25 E T
BHE, ATMEIFAEVNZEZIAENE TN, HITOMEITELLEEA, F—FA LR —F B TRILAEY BIVIZFEAH
L/ EBEXIABEITEIELZBE OB A ORI TIEIZOWTIL, [R—h A LR —F B RBAETH55 80Ok %
ZMRLTLIEE,

A—FA LR —b B BBETDHE DOXALTF L

Spartan—3A 7127 SelectRAM™ [, 522727 27 /L AIR—h RAM T, 2 DOR—FRFIFHCFEICAEY BT /&
ATEET, 2720, —TOR—=INHDHATY BICEEZIABLLZIToTWVBEEIL. 99— DR —FT clock-to—clock
BT T ZALNIZ, FDOAEY BIVICH L TEZIALEZIETHAHLEZITLARANWIDICT AL ERHYET,
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E2E . FHAY ILAVE £ XILINX:

WDOFRIZ, T 27 /v R—h RAMBL6 THAVRRAELZEG S OEELZ, WRITEMODE A & WRITEMODE B D% & 5]
WCRLET,

WRITE MODE_A=NO_CHANGE, WRITE MODE B=NO_CHANGE O ;#&

FT—4% | XUT~4
WEA | WEB | CLKA | CLKB [ DIA |DIB |DIPA | DIPB | DOA | DOB | DOPA|DOPB | RAM RAM

0 0 0 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM [RAM | Z5{b72L | Z5{b7L
1 0 1 1 DIA DIB DIPA | DIPB | z5qk | X =i | X DIA DIPA
Bl Bl
0 1 1 1 DIA DIB DIPA | DIPB | X B | X 754k, | DIB DIPB
L L
1 1 0 1 DIA DIB DIPA | DIPB | zqk | 24k | &4k | 251k | X X

2L Rl L L

WRITE MODE_A=READ _FIRST, WRITE MODE_B=READ _FIRST D&

T—45 [ \)Fq
WEA |WEB | CLKA | CLKB |DIA [DIB |DIPA |DIPB | DOA |DOB | DOPA|DOPB | RAM RAM

0 0 1 1 DIA [DIB |DIPA |DIPB |RAM |RAM |[RAM |RAM | Zsfpzel | Z5qb7el
1 0 1 1 DIA [DIB |[DIPA |DIPB |RAM |RAM |[RAM |RAM |DIA DIPA

0 1 1 1 DIA [DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |DIB DIPB

1 1 1 1 DIA [DIB [DIPA |DIPB [RAM |RAM [RAM |RAM [X X

WRITE_MODE_A=WRITE_FIRST, WRITE_ MODE _B=WRITE_FIRST ®O#;4&

T2 | N7«
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB | DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 1 1 DIA |DIB |[DIPA [DIPB [RAM [RAM [RAM |[RAM | Z5fprel | Z5ip7eL
1 0 1 1 DIA [DIB |[DIPA |DIPB |[DIA |X DIPA | X DIA DIPA

0 1 1 1 DIA |DIB |[DIPA [DIPB |X DIB | X DIPB | DIB DIPB

1 1 1 1 DIA |DIB |DIPA |DIPB | X X X X X X

WRITE MODE_A=NO_CHANGE, WRITE MODE _B=READ FIRST O34

T—=45 [ \)Fq

WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM

0 0 0 0 DIA DIB DIPA | DIPB |RAM |[RAM |RAM |RAM | Z5p72L | Z5qb72L

1 0 0 1 DIA DIB DIPA [DIPB | zfr | X i | X DIA DIPA
7oL 7oL

0 1 1 7 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | DIB DIPB

1 1 0 1 DIA DIB DIPA | DIPB | zs4p | X B | X DIB DIPB
7oL 7ol

Spartan-3 54751 H4K (HDL A)
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€ XILINX: 2B FTHAY ILAVE
WRITE_MODE_A=NO_CHANGE., WRITE_ MODE_B=WRITE_FIRST ®#&
T8 | \UTA
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 0 0 DIA DIB DIPA | DIPB |RAM |[RAM |RAM |RAM | Z5{p72L | 25kl
1 0 0 1 DIA DIB DIPA | DIPB | zs4p | X i | X DIA DIPA
L L
0 1 1 7 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA | DIPB | zs4p | X B | X X X
L L
WRITE_MODE_A=READ_FIRST $ X T* WRITE_.MODE_B=WRITE_FIRST
T—8 | \)T4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB | RAM |RAM |RAM |RAM | zsfp72L | vl
1 0 1 7 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | DIA DIPA
0 1 1 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 0 1 DIA DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
THADADAE
AR T— g E)
B HeLE
CORE Generator™ L N7 4 —F A
~7ua@HR—h A A]
£ ~ y
ERAA R E M
B BAT {[E] T4k SR BH
INIT_00 ~ 2 HH/ L&D T T Pr RAM L% DT — 2585y O HE % F6 &
INIT_3F 16 #EH
INIT_A 2 %/ fEEDE EREA NG = a7 4F¥ a2l —ar %o DOA/DOB H AR —h
16 % OYHEZFRE, Y MEIX, RAM O A R—FE=
IZ B AR—FDOIFEICE>THREVE T,
INIT_B 2 %/ fEEDME EREA NG = a7 4¥ 2l —ar %o DOA/DOB H AR —Fh
16 #E#K OWMIMEZ T E, B M&EIX, RAM © A R—FEk
IZ B AR—FDIFEICE>THREVET,
INITP_00 ~ 2 %/ fEEDME FTRTErm RAM Bl D <Y T 43553 D W) Z F6 &
INITP_07 16 ¥
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B

"84T

=}

T4k

=5t BA

CHECK

SIM_COLLISION_

Pl

ALL,
WARNING_
ONLY|

GENERATE_X_

ONLY,
NONE

ALL

AEVDFANRAELIZG A2 —ar D)
VR B CEET, M i/k@tk@fﬁo

ALL IZERETHE, BhE Ao —U N A&
. BETHHEABLOARVOENRE X)
2720 ET,

WARNING_ONLY (ZERET DL, BiEAyZ—
COHRNPH DS, BETLIHIBLOAEY
DEIFZEOFERFFSNET,

GENERATE_X_ONLY IZF%E T 5L, EiE Xy
=V, BEETIH B L OAE
VDN ARE (X) 12780 FET,

NONE IZF%ET D&, BE Ay — I H &
N, BEETIHABIOARVIOMEITFOE
FREINET,

AE: ALL UAOMEICRETDHE, v Ial— /a
VHIZT A ORMEE B TE R0
DEEEETIHGEITEENLIETT, .ﬁ?fﬂi
[&k/>ab—yay FHEAL ﬁ%]\“j%?ﬁﬁﬁ
LTLEE W,

SRVAL_A

2 %5/
16 %

T_RCEnm

RSTA ¥ &7 % —h3 %L, DOA/DOB /1R —
F23 v b (1) £330 By MO) IR ESNDLHFE
ETEET, EvMMEIZ. RAM O A R—FDIREIZ
FoTIEVET,

SRVAL_ B

2 s/
16 %

TR_RCEnm

RSTB "> %7 % —h9 5L, DOA/DOB H /iR —
F23Ew b (1) F2130 8y MNO) IR ESNDEHHE
ETEET, EvMMEIX, RAM © B R—hDIEIC
Ko THEVET,

WRITE_MODE_A

Pl

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EXAZB TR DOA/DOB R—hTEITEND
ggwﬁ~}@@11@%#§ﬁb1ﬂ WRITE_FIRST (2
RETDHE, ENAR—NIEZIAENTHLH NS
AUET, READ_FIRST _prffrék Bl E
TIAENBHIIZ, RAM O LARTOENH F1R—FMZ

HAsnEd, NO CHANGE IZEXET DL, 1)
AR—bDO LT OMEIHERFS U, H AR —FOEAE
{LLERE A, RAM OR—INBAEZ G A EHS 720
AT, ZOE—RIIRETHILEBEIDLET,

WRITE_MODE_B

Pl

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EFHXAHTw R DOA/DOB AR —hCHEITEND
ké%@n“i’—h@ihf’ﬁé#éﬁébifh WRITE_FIRST (Z
WETHEAMENR—MIESIATN TS
FUFET. READ_FIRST | _prﬁ“ﬁ”é& T E
FIAFENDHIIZ, RAM O LLRTOE A 1R —RMZ
H &N ET, NOCHANGE IZHRETHE, H
R—bDOLIFIOEI MRS, AR —hDEAZE
muiﬁ/u RAM DR — BB Z FE A H & a0
BlE, ZOE—RNICRETHILERBEIDLET,

VHDL &2k

Library UNISIM;

(AVRZVTT

WD 2 OOREXNFLELLWIESITat—L . =T AT 4 BSD

—3Y)

AT AR AT £
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use UNISIM.vcomponents.all;

-- RAMB16_S2_S36: 8k/512 x 2/32 + 0/4 Parity bits Dual-Port RAM

Spartan-3

-- Xilinx HDL Libraries Guide, version 12.2

RAMB16_S2_S36_inst : RAMB16_S2_S36
generic map (
INIT_A => X"0", -- Value of output RAM registers on Port A at startup

INIT:B => X"'000000000", -- Value of output RAM registers on Port B at startup

SRVAL_A => X"0", -- Port A ouput value upon SSR assertion

SRVAL_B => X''000000000", -- Port B ouput value upon SSR assertion
WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL"™, -- "NONE", "WARNING'", *"GENERATE_X_ONLY", "ALL"

-- The following INIT_xx declarations specify the initial contents of the RAM
-- Port A Address 0 to 2047, Port B Address O to 127
X"*0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000",

INIT_OO
INIT_O1
INIT_02
INIT_O3
INIT_0O4
INIT_O5
INIT_06
INIT_O7
INIT_O8
INIT_09
INIT_OA
INIT_OB
INIT_OC
INIT_OD
INIT_OE
INIT_OF
-- Port
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
-- Port
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
-- Port
INIT_30
INIT_31
INIT_32
INIT_33
INIT_34

=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

=>
=>
=>
=>
=>

X
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™"
X
X
X

0000000000000000000000000000000000000000000000000000000000000000™"

0000000000000000000000000000000000000000000000000000000000000000™"

**0000000000000000000000000000000000000000000000000000000000000000°*
"*0000000000000000000000000000000000000000000000000000000000000000"
X

0000000000000000000000000000000000000000000000000000000000000000*"

X""*0000000000000000000000000000000000000000000000000000000000000000™,

X'

'0000000000000000000000000000000000000000000000000000000000000000°

X'"0000000000000000000000000000000000000000000000000000000000000000™

X'

'0000000000000000000000000000000000000000000000000000000000000000°

X"'0000000000000000000000000000000000000000000000000000000000000000*"
A Address 2048 to 4095, Port B Address 128 to 255
X"'0000000000000000000000000000000000000000000000000000000000000000*"

X'

'0000000000000000000000000000000000000000000000000000000000000000™"

X'"0000000000000000000000000000000000000000000000000000000000000000™

X
X"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000""
X"0000000000000000000000000000000000000000000000000000000000000000™"
X
X
X

0000000000000000000000000000000000000000000000000000000000000000™"

0000000000000000000000000000000000000000000000000000000000000000™"

**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"
X

0000000000000000000000000000000000000000000000000000000000000000""

X""*0000000000000000000000000000000000000000000000000000000000000000™,

X'

'0000000000000000000000000000000000000000000000000000000000000000™,

X""0000000000000000000000000000000000000000000000000000000000000000™",

X'

X"'0000000000000000000000000000000000000000000000000000000000000000*"
A Address 4096 to 6143, Port B Address 256 to 383
X"'0000000000000000000000000000000000000000000000000000000000000000*"

X'

'0000000000000000000000000000000000000000000000000000000000000000™"

X"0000000000000000000000000000000000000000000000000000000000000000™"

X
X"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'0000000000000000000000000000000000000000000000000000000000000000™"
X
X
X

0000000000000000000000000000000000000000000000000000000000000000™"

0000000000000000000000000000000000000000000000000000000000000000™"

**0000000000000000000000000000000000000000000000000000000000000000°*
"*0000000000000000000000000000000000000000000000000000000000000000™"
X

0000000000000000000000000000000000000000000000000000000000000000"

'0000000000000000000000000000000000000000000000000000000000000000™,

X"'0000000000000000000000000000000000000000000000000000000000000000"",

X'

'0000000000000000000000000000000000000000000000000000000000000000°

X'"0000000000000000000000000000000000000000000000000000000000000000™",

X'

X"'0000000000000000000000000000000000000000000000000000000000000000*"
A Address 6144 to 8191, Port B Address 384 to 511
X"'0000000000000000000000000000000000000000000000000000000000000000**

X'

'0000000000000000000000000000000000000000000000000000000000000000™"

X"0000000000000000000000000000000000000000000000000000000000000000™

X'
X'

*0000000000000000000000000000000000000000000000000000000000000000""
'0000000000000000000000000000000000000000000000000000000000000000"

'0000000000000000000000000000000000000000000000000000000000000000™,
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)

Verilog

INIT_35 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_36 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_38 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_39 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3B => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- The next set of INITP_xx are for the parity bits
-- Port B Address 0 to 127
INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_O01 => X'""0000000000000000000000000000000000000000000000000000000000000000™",
-- Port B Address 128 to 255
INITP_02 => X""0000000000000000000000000000000000000000000000000000000000000000™",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000,
-- Port B Address 256 to 383
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port B Address 384 to 511
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (

DOA => DOA, -
DOB => DOB, -
DOPB => DOPB, -
ADDRA => ADDRA, --
ADDRB => ADDRB, --
CLKA => CLKA, -
CLKB => CLKB, -
DIA => DIA, -
DIB => DIB, -
DIPB => DIPB, -
ENA => ENA, -
ENB => ENB, -
SSRA => SSRA, -
SSRB => SSRB, -
WEA => WEA, -
WEB => WEB -

Port
Port
Port
Port
Port
Port
Port
Port
Port

A

B
B
A
B
A
B
A
B

Port-B

Port

A

2-bit Data Output
32-bit Data Output
4-bit Parity Output
13-bit Address Input
9-bit Address Input
Clock

Clock

2-bit Data Input
32-bit Data Input
4-bit parity Input
RAM Enable Input

PortB RAM Enable Input

Port A Synchronous Set/Reset Input
Port B Synchronous Set/Reset Input
Port A Write Enable Input

Port B Write Enable Input

End of RAMB16_S2_S36_inst instantiation

Bt (AVARFT—23Y)

WD 2 SORETHIFIELEWVWEASITa— L, TV T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S2_S36: 8k/512 x 2/32 + 0/4 Parity bits Dual-Port RAM

RAMB16_S2_S36_inst :

Spartan-3
-— Xilinx HDL Libraries Guide, version 12.2

generic map (

INIT_A => X"0", --

RAMB16_S2_S36

Value of output RAM registers on Port A at startup

INIT_B => X'"000000000",

SRVAL_A => X"0", --

SRVAL_B => X'000000000", --
WRITE_MODE_A => "WRITE_FIRST", -

Port A ouput value upon SSR assertion
Port B ouput value upon SSR assertion
WRITE_FIRST, READ_FIRST or NO_CHANGE

Value of output RAM registers on Port B at startup

WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE

SIM_COLLISION_CHECK => "ALL"™, --

"NONE™, "WARNING", "GENERATE_X_ONLY", "ALL"

-- The following INIT_xx declarations specify the initial contents of the RAM
-- Port A Address 0 to 2047, Port B Address 0 to 127
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_O1 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
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INIT_04 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_05 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000""
-- Port A Address 2048 to 4095, Port B Address 128 to 255

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_15 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000""
-- Port A Address 4096 to 6143, Port B Address 256 to 383

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_22 => X""0000000000000000000000000000000000000000000000000000000000000000*"
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_25 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_26 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_27 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_2B => X""0000000000000000000000000000000000000000000000000000000000000000"",

INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_2F => X""0000000000000000000000000000000000000000000000000000000000000000""
-- Port A Address 6144 to 8191, Port B Address 384 to 511

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_32 => X""0000000000000000000000000000000000000000000000000000000000000000*"
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_34 => X""0000000000000000000000000000000000000000000000000000000000000000™"
INIT_35 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_37 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_38 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_39 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3A => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_3F => X""0000000000000000000000000000000000000000000000000000000000000000""
-- The next set of INITP_xx are for the parity bits

-- Port B Address 0 to 127

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000,
-- Port B Address 128 to 255

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port B Address 256 to 383

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000,
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)

-- Port B Address 384 to 511
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (

DOA => DOA,

DOB => DOB,
DOPB => DOPB,
ADDRA => ADDRA,
ADDRB => ADDRB,
CLKA => CLKA,
CLKB => CLKB,
DIA => DIA,

DIB => DIB,
DIPB => DIPB,
ENA => ENA,

ENB => ENB,
SSRA => SSRA,
SSRB => SSRB,
WEA => WEA,
WEB => WEB

Port
Port
Port
Port
Port
Port
Port
Port
Port

A

B
B
A
B
A
B
A
B

Port-B

Port

A

2-bit Data Output
32-bit Data Output
4-bit Parity Output
13-bit Address Input
9-bit Address Input
Clock

Clock

2-bit Data Input
32-bit Data Input
4-bit parity Input
RAM Enable Input

PortB RAM Enable Input

Port A Synchronous Set/Reset Input
Port B Synchronous Set/Reset Input
Port A Write Enable Input

Port B Write Enable Input

-- End of RAMB16_S2_S36_inst instantiation

M IE R

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

Spartan—3 FPGA 773 & —4&3 —h
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RAMB16_S2_S4

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

WEA
ENA
S5RA

CLKA
ADDRA [12:0]

DIA [1:0]

WEB

ENB

S5RB

CLKB
ADDRE [11:0]

DIB [3:0]

M=

RAMB16_S2_S4

DOA [1:0]
|

DOB [3:0]
|

X10630

ZOTH A 2L ACMT, RAMESALEEL AT, T 27 /v R—rDOHEH RAM 7 uvy /T4, £71v7 RAM
DOFR—NMIIL 16384 B hDT —H AFUNRHVET, A—MED 9, 18, 36 EwhMIar 71 Fal—TarSifzi—h
WX, B2 2048 B b YT ARUNRHDET, KR —ME, [T 16384 HDOT —& AEY /LML TT /&
ALET, HER—FOT XX, ZNENEBICRETEET, ZOTLAVROR—FBI BV OREARILIHR—

FOFA ] DRITRENTHET,
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=D
& I 5%
IR A
AHB H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM DA
7 —4
RAM /N7 4 RAM
1 X X X X X X INIT_A INIT_A B2 Akl
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A VAL B AL
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7211, X PN RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

GSR=Z7m— 3L £y UEYMER

INIT A = L 22 HIZ INIT A B CRESNIZE, 7740 MNITXTO0 T,
SRVALA = L Y RZ DA

addr = RAM 7RL &

RAM(addr) = 7KL 2 ADDR & RAM O E

data = RAM ® A S 7 —#

pdata = RAM O )T ¢ 5 —X

I WRITE MODE_A=NO_CHANGE

2 WRITE_ MODE_A=READ _FIRST

3 WRITE_.MODE_A=WRITE _FIRST

Spartan-3 547 35') HAK (HDL )
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FmEE B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DRAZAE
T—5 T4
RAM RAM
1 X X X X X X INIT B INIT B B2 Bl
0 X X X X X ZEib7eL AL AL k7L
0 1 1 0 1 X X |x SRVAL B SRVAL B wieiel |zl
0 1 1 1 1 addr data | pdata | SRVAL B SRVAL B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 0 addr X X RAM(addr) RAM(addr) A/l 7zl
0 1 0 1 0 addr data | pdata | Z={k 7211, izl RAM(addr) | RAM(addr)
RAM(addr)? , RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INITB = (HJL P RAZ HIZ INIT B BHETRESNTME, 774V MNIT<TO TY,
SRVAL B = LY AZ D
addr = RAM 7RL &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O YT ¢ 5 —X
I WRITE_MODE_B=NO_CHANGE
2 WRITE_.MODE_B=READ_FIRST
3 WRITE_MODE_B=WRITE_FIRST
R—bDEREA
R—k A R—rB
THA T=8 [/NUTa | TRLR [ T=5 [ \UTq [ T=5 [/XUTq | TRLR | T=5 [ N)T«
IL AV L@ | EIL@) | NR INR | AR )L @) | EIL@) | NR AV S AV 4
RAMB16.52.54 | 8192x 2 |~ (12:0) (1:0) - 4096 x4 |~ (11:0) (3:0) -
(@) V—F% X g
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BR—NI, ZNEThor/ay 7 B2 F/PLET, F—hA DOKT—Z AL DIA) OBy sT v ZA L B
FOF =2 H #7132 (DOA) @ clock—to—out ZA A%, CLKA AL LET, R—F B OFKF—Z AL (DIB) D
BTV BAL BIOF —2H 132 (DOB) @ clock—to—out #A A%, CLKB #HHELLF4, f 32— L vV
ENA (%, R —hF A OFiA L, EZIAL, Uy MHIIL ET, ENA 23 Low 4, 7 —XITEZIAENT, 1
(DOA BX T DOPA) IZZ (kL £H A, ENA &Ut vk (SSRA) 2 High D34 . 72 (CLKA) 28 Low 75 High (24
DEHHEZXIZ DOA :«toJ:U DOPA 73 SRVALA (v S ET, 74 A 1x—7 /v (WEA) & High ®3541%. DIA B
LN DIPA DB RAM IZEZXAENFT, ENA 28 High T SSRA & WEA 28 Low D34, 72y 7 Low 25 High 12
PR HLEEIZ, RAM 7% LA (ADDRA) IZHEMIS VTS T —H R Fe A HELET, SSRA 23 Low T ENA & WEA
23 High OA ., 7av )3 Low 5 High I8V O HEXIT, EXIAALT R A (ADDRA) TERINLTWDHT—RIZ
T —4 N JJ (DIA 3L DIPA) DfED FE A ENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEE, EXIA
FHE—RIZE- TRV ET, EXAHRT—RIL, 7 74/ TlE WRITE MODE=WRITE_FIRST IZ3% ESNTWET,

AF—7 )L B ENB (X, R—h B OFiAHL, EXIAL Vb HIfILE3, ENB 28 Low DA, 7 —X 3 EX
AENT . 1 (DOB 3L DOPB) 12k L FH A, ENB &Ytk (SSRB) A% High ¥4, a2 (CLKB) 7% Low
5 High 12810 &b A LX(Z, DOB :JactU“ DOPB 7 SRVAL B (ZEvhESEd, 74 A F—7 /L (WEB) &, High @
BA1%. DIB 8L DIPB DfEE)Y RAM ([Z#EZIAEN £, ENB 23 High T SSRB & WEB 7% Low D&, 7y 7N
Low 75 High (2 @U*Ebét% RAM 7% L A (ADDRB) IZMISNTWDT — X H 1&3FE T, SSRB 28 Low T
ENB & WEB 728 High @354, 710y Low 75 High IZUIN DAL, EEIALTRL A (ADDRB) TiEREN T
WAD—RIZT —H A T) (DIB BL O DIPB) ODERFEAAEINET, ‘—ﬁtljjj (DOB L1 DOPB) i &5l
1L, BXIAHLET—RICL-TRARVET, EXIALE—RIX, 7 74/VETlE WRITEMODE=WRITE _FIRST (Z5% E X4
TWET, BHROFEATIL, HI#EE Y (ENA, WEA, SSRA, CLKA, ENB, WEB, SSRB, CLKB) 23777 4+~ High T
HETELTCWETN, R—MIA L NN—FERELTT T 47 Low IZTHZELTEET, RAMBI6 DR —MIALE
LTeA v R—=237 0y NI AIAENDD T, CLB VY —A I EHINET A,

TRL A =

R —NI, F—FDIBIZE > TRERRDZTRVREE FIEEZFE AL T, FU 18432 HDOAEY EAIZT 7EALET,
[F—FHOR—F TRL A =v 7 IR T I, T_RTOR—MET 16384 [HDOAEY B E2T —Z ORI H
TEET, 9,18, BLO 36 B MEDOR—NMZIE, [NUT A HOKR—K TRLR =7 IR T EH1Z, 2408 ED /Y
T4 AEY BALHVET, FEDOR—METCOWILAR RAM OLE L, IROXUTL > TIREESHET,

Start=((ADDR port+1)%(Widthport)) —1
End=(ADDRport)*(Widthport)

WKDOFEINZ, HEHR—MEDOT RV A w7 RLET,
T —H DR —K TRLVA ~v

T2 ‘ ‘
g |K—r0F—5 FELZ
1 16384 | <— | 31130]29]28]|27]26]|25]|24]|23]122121]120]19]18|17)16]|15]14|13]12]111]10]19|8]7]16]|5|141312]1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <—| 7 6 5 4 3 2 1 0
8 2048 | <— |3 2 1 0

16 1024 | <— |1 0

32 512 | <—|0
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NITFLHDOR—K TRVRA =

N)TA8 | R—bD/RYT4 TFLR

1 2048 | <——| 3 2 1 0
2 1024 [ <—| 1 0
4 512 [ <—— O

F 27 A —k RAMB16 O AEYNE DA HL

INIT xx BYEEFHT AL, TAALADAL T 4F 2L — a2 T RAMB16 D AFVONEEZ ML TExET, &
RAMB16_Sm_Sn O#IHIE %, 64 FEIEO WL BME (INIT .00 ~ INIT 3F) TIEELE T, & BIET. 64 @ 16 HEHE
MBRY . A FF 16384 By MR ETEE T,

INITP.xx BIERE T AL, TAALRADIL 74X a2l —ar T 7T — MR T 0 ARV R TXxET,
9. 18,36 By MMEIZay 74X a2l —ar&NR—bD T4 ATV OWIHE L. 8 fH D ##A{L)EME INITP.00 ~
INITP.07) THELET, K EMEIT 64 (HD 16 EEENHEY . A FF 2048 B M EfEE T&E £,

INIT xx £72(3 INITP xx JBEZFRE LRV G A1, TOTFLVAOEL 0 IR ESNET, BIEE —HEZTRET D
& BEALE YRS 01220 £ T,

F 2T )L B—k RAMB16 O H AL 2&Z D)L

Spartan®-3A LARED T A AT, BIEHE AR (GSR 23 ngh DEX) I AV P AZDOEE YN 0 £ 1 ICHIH#
b Tc&FET, £, By N Uy TV —bL72tkOfE%E BIFRH ARO I ME IR EICHETEET, T2
TV IR—h RAMB16 O H L P22 2 L35 @M, INIT_A, INIT_B, SRVAL_A, SRVAL B @ 4 FE¥ENHY F
4, INIT A BHIZEREHABEOR—FA O HL 22O MEESE L. INIT B BHEITERBEABEOR—KFB O
HAOL 22D PIHEZREELET, SRVALA @M I13R—k A TSSRA (v h/Utvh) ANETH—RLT-LEDH)
HIfEA R T L., SRVALB EM:IXA—h B TSSRB (v h/VEvh) AJ1%7H—bLiztE0WEEZfRELET,

INIT_A, INIT_B, SRVAL A, SRVAL B JE#: 1%, 16 EH THELE T, ZOMIPEIZR—MEIZL>TRRVET, =
EZIT . R—FA DIENR 1. B—hF B OIEA 4 ® RAMB16.S1.54 OIS . R—FA DH AL AZIT 1 B2 DT,
INIT A F721Z SRVALA 21X 1 22 0 LOMBEETEEF A, R—FB OHNIL I RZT 4 Ew2® T, INIT.B F721%
SRVALB IZ 0 ~ F @ 16 # iz e c&£d,

RNUT 4 B g el —h Tt HAL P AZ DO RUT 484518, INIT_A, INIT_B, SRVAL_A, SRVAL B DfED _EfrE >
rCHRELET,

INIT B3X O SRVAL EMEEIEELR WAL, 7 74V T 0 Ik EnET,
EXAHLT—FDOER

WRITE MODE A @M%, 7 27 /v ;"R—h RAMB16 OFR—k A DATVEB IO A ONEZHIEL . WRITELMODE_B
BYEIL, A—F B OATRVBIOH I ONEEZFHIELET, 7 74+/L M Tk, WRITEMODE A & WRITE MODE B 1%
i 5 et WRITE FIRST IZERBESINTWET, ZOHE ATMEBAENCEZIAENT-RICEOEN I ISNET,
READ_FIRST IZERET D&, ARVONENR M Isivict, AJMERAEVICEEIAENET, NO_CHANGE |25 E T
BHE, ATMEIFAEVNZEZIAENE TN, HITOMEITELLEEA, F—FA LR —F B TRILAEY BIVIZFEAH
L/ EBEXIABEITEIELZBE OB A ORI TIEIZOWTIL, [R—h A LR —F B RBAETH55 80Ok %
ZMRLTLIEE,

A—FA LR —b B BBETDHE DOXALTF L

Spartan—3A 7127 SelectRAM™ [, 522727 27 /L AIR—h RAM T, 2 DOR—FRFIFHCFEICAEY BT /&
ATEET, 2720, —TOR—=INHDHATY BICEEZIABLLZIToTWVBEEIL. 99— DR —FT clock-to—clock
BT T ZALNIZ, FDOAEY BIVICH L TEZIALEZIETHAHLEZITLARANWIDICT AL ERHYET,
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E2E . FHAY ILAVE £ XILINX:

WDOFRIZ, T 27 /v R—h RAMBL6 THAVRRAELZEG S OEELZ, WRITEMODE A & WRITEMODE B D% & 5]
WCRLET,

WRITE MODE_A=NO_CHANGE, WRITE MODE B=NO_CHANGE O ;#&

FT—4% | XUT~4
WEA | WEB | CLKA | CLKB [ DIA |DIB |DIPA | DIPB | DOA | DOB | DOPA|DOPB | RAM RAM

0 0 0 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM [RAM | Z5{b72L | Z5{b7L
1 0 1 1 DIA DIB DIPA | DIPB | z5qk | X =i | X DIA DIPA
Bl Bl
0 1 1 1 DIA DIB DIPA | DIPB | X B | X 754k, | DIB DIPB
L L
1 1 0 1 DIA DIB DIPA | DIPB | zqk | 24k | &4k | 251k | X X

2L Rl L L

WRITE MODE_A=READ _FIRST, WRITE MODE_B=READ _FIRST D&

T—45 [ \)Fq
WEA |WEB | CLKA | CLKB |DIA [DIB |DIPA |DIPB | DOA |DOB | DOPA|DOPB | RAM RAM

0 0 1 1 DIA [DIB |DIPA |DIPB |RAM |RAM |[RAM |RAM | Zsfpzel | Z5qb7el
1 0 1 1 DIA [DIB |[DIPA |DIPB |RAM |RAM |[RAM |RAM |DIA DIPA

0 1 1 1 DIA [DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |DIB DIPB

1 1 1 1 DIA [DIB [DIPA |DIPB [RAM |RAM [RAM |RAM [X X

WRITE_MODE_A=WRITE_FIRST, WRITE_ MODE _B=WRITE_FIRST ®O#;4&

T2 | N7«
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB | DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 1 1 DIA |DIB |[DIPA [DIPB [RAM [RAM [RAM |[RAM | Z5fprel | Z5ip7eL
1 0 1 1 DIA [DIB |[DIPA |DIPB |[DIA |X DIPA | X DIA DIPA

0 1 1 1 DIA |DIB |[DIPA [DIPB |X DIB | X DIPB | DIB DIPB

1 1 1 1 DIA |DIB |DIPA |DIPB | X X X X X X

WRITE MODE_A=NO_CHANGE, WRITE MODE _B=READ FIRST O34

T—=45 [ \)Fq

WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM

0 0 0 0 DIA DIB DIPA | DIPB |RAM |[RAM |RAM |RAM | Z5p72L | Z5qb72L

1 0 0 1 DIA DIB DIPA [DIPB | zfr | X i | X DIA DIPA
7oL 7oL

0 1 1 7 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | DIB DIPB

1 1 0 1 DIA DIB DIPA | DIPB | zs4p | X B | X DIB DIPB
7oL 7ol
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€ XILINX: 2B FTHAY ILAVE
WRITE_MODE_A=NO_CHANGE. WRITE_MODE_B=WRITE_FIRST D&
T8 | \UTA
WEA | WEB | CLKA | CLKB | DIA | DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB | RAM RAM
0 0 0 1 DIA | DIB DIPA | DIPB [ RAM |RAM [RAM |[RAM | Z5fk7el | 2122l
1 0 0 1 DIA | DIB DIPA | DIPB | zqp | X 4 | X DIA DIPA
L L
0 1 1 1 DIA | DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA | DIB DIPA | DIPB | 4 | X 4 | X X X
L L
WRITE_ MODE_A=READ_FIRST 3 X U* WRITE_MODE_B=WRITE_FIRST
T—8 | \)T4
WEA | WEB | CLKA | CLKB | DIA | DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB | RAM RAM
0 0 1 1 DIA | DIB DIPA | DIPB [ RAM |RAM [RAM |RAM | z5fk7el | Z1k72L
1 0 1 1 DIA | DIB DIPA |DIPB [RAM |RAM |RAM |RAM | DIA DIPA
0 1 1 1 DIA | DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 0 1 DIA | DIB DIPA | DIPB | X DIB X DIPB | DIA DIPA
THADADAE
AVAR T —g E)
i HELE
CORE Generator™ L N7 4 —F A
~7ua@HR—h A A]
£ ~ y
ERAA R E M
B BALT [l FTIAILE | EREA
INIT_00 ~ 2 ¥/ fEEOHE T_CTEr | RAM BH O T — X545y O W) HE % 5 &
INIT_3F 16 ¥
INIT_A 2 ¥/ EEDE FTRCEr | ar7Falb—a %0 DOA/DOB H AR —
16 % NOFIIEZFEE, By MEIX, RAM O A R—F
FIE B AR —FDOMRICE S TREVE T,
INIT_B 2 EEOHE FTRCPr | ar 74Xl —ar %o DOA/DOB H AR —
16 4 FOWIHMEZFEE, B MEIX, RAM © A AR—h
FIE B AR —FDOMRICE S THREVE T,
INITP_00 ~ 2 S/ {LEDfE T _RCE RAM EEH D /YT 1353 DR HE % 45 7E
INITP_07 16 ML
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=4k

"84T

fE

T4k

atBA

CHECK

SIM_COLLISION_

Pl

ALL, NONE,
WARNING,
GENERATE_
X_ONLY

ALL

AEVDOBAENRELIZHAEITII=L—aro
IEZZE R TEET, uirf\lﬂ i/k@k:lb@’(?”o

ALL IR ETHE, BiE XAy b—URH X
., BET % Hjmaotw:amﬁzmﬁz
X) 12 E9,

WARNING_ONLY |ZFRET DL, EiE Ay
t—CoHPH IS, BETAIH N BLIW
AEYDOEIFZDEERFFINET,

GENERATE_X_ONLY 2R ETHE, &
Aye— i EN T, HETAHIBE
UAERVOENRARE X) 12720FET,

NONE I[ZFEET DL, BhHEAy— I H T
g, Fﬁ@#éhﬂﬁkiwx%ummi%
DFEERFENET,

AE: ALL U\ﬂ‘@1 \—FIX’_‘/:ET%)& vIial—
/a/EP T AL OREEZ R CE b1z
. ZOMEEERTAGAITEENLETT,
uiﬁﬂii TEpk/>Iab—ay FHA A

KlZSRLTLIZEN,

SRVAL_A

2 5/
16 %

T _RTCEn

RSTA %7 % —hr4%&, DOA/DOB H /)R —
r2s bk (1) £330y MNO) ICRESND LD
BETEET, EYMEIX. RAM ® A R—FD
MEIZ > TIREVET,

SRVAL_ B

2 e/
16 %

T _RTCEn

RSTB > %7 —h35&, DOA/DOB /18—
F3 v (1) F203 02y M) IR ESND LD
fEETEET, EYMEIX, RAM @ B AR —LD
rpgb:io(y%i@ijﬁo

WRITE_MODE_A

P2

WRITE_FIRST,

READ_FIRST
NO_CHANGE

WRITE_
FIRST

EBXAHa<w R DOA/DOB AR—hTH
ITENAHLEDR—F OB EL R ﬁébiﬁ“o
WRITE_FIRST (ZER EET B &, EDBR—MIEZIA
FnToLHEhENnET, READ_FIRST _.ﬂﬁa“
Be FTIMENEZTIAZNAETIC, RAM O LLIH]
DOENH AR —NMZH SN FET, NO_CHANGE
WCRETDE, H IR =D LABTOfE D HERR &S
W, HAR—=FOER L EE A, RAM O
RN—=FBEEF A HSRWGEEIL, ZOF—F
WICRETDHILEBEIOLET,

WRITE_MODE_B

Pl

WRITE_FIRST |

READ_FIRST |
NO_CHANGE

WRITE_
FIRST

EXAHa< R DOA/DOB AR—hTH
TFENBEEXOR—FNOBERIEELET.
WRITE_FIRST (2R E T B L. ERAR—MIEEA
FH OB 1SN EY, READ_FIRST _mnz?‘
HEHTIENEXIAENDETIC, RAM O LLH]
DOENH SR —MZH & FE 9, NO_CHANGE
IR ETHE, HIR =D LLRTOME A HERFS
. IR —=bOENELEE A, RAM O
RN—=FPBEZHAHSIRNVGEEIL, ZOF—F
ISR ETAILERBHOLET,

VHDL &2t

(A RRT—3Y)

WD 2 OO LNIFIELRNWGE A ITa —L, T 4T 4 H S DHil

ZREOAHT ET
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& XILINXs E2E: THAY TLAVE

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S2_S4: 8k/4k x 2/4 Dual-Port RAM

-- Spartan-3

-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S2_S4_inst : RAMB16_S2_S4

generic map (
INIT_A => X"0", -- Value of output RAM registers on Port A at startup
INIT_B => X"0", -- Value of output RAM registers on Port B at startup
SRVAL_A => X"0", -- Port A ouput value upon SSR assertion
SRVAL_B => X"0", -- Port B ouput value upon SSR assertion
WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL"™, -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"

-- The following INIT_xx declarations specify the initial contents of the RAM
-- Port A Address 0 to 2047, Port B Address O to 1023

INIT_00
INIT_01
INIT_02
INIT_03
INIT_04
INIT_05
INIT_06
INIT_07
INIT_08
INIT_09
INIT_OA
INIT_OB
INIT_OC

INIT_OD =
INIT_OE =

INIT_OF
-- Port
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
-- Port
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
-- Port
INIT_30
INIT_31
INIT_32
INIT_33

=>
=>
=>
=>

=>

X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000*,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
**0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000™"
X""0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,

X
X
X
X
X
X

A Address 2048 to 4095, Port B Address 1024 to 2047

=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X**0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
**0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000™"
X""0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,

X
X
X
X
X
X

A Address 4096 to 6143, Port B Address 2048 to 3071

=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
**0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000™"
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™,

X
X
X
X
X
X

A Address 6144 to 8191, Port B Address 3072 to 4095

=>
=>
=>
=>

X"*0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™,

Spartan-3 547 3!) 54K (HDL F)

UG607 (v12.2) 2010 £ 7 A 23 B

http://japan.xilinx.com

355



& XILINXe

INIT_34 =>
INIT 35 =>
INIT_36 =>
INIT_37 =>
INIT_38 =>
INIT 39 =>
INIT_3A =>
INIT_3B =>

X**0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000™",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000,
X""0000000000000000000000000000000000000000000000000000000000000000™,

INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"")
port map (

DOA => DOA, -- Port A 2-bit Data Output

DOB => DOB, -- Port B 4-bit Data Output

ADDRA => ADDRA, -- Port A 13-bit Address Input

ADDRB => ADDRB, -- Port B 12-bit Address Input

CLKA => CLKA, -- Port A Clock

CLKB => CLKB, -- Port B Clock

DIA => DIA, -- Port A 2-bit Data Input

DIB => DIB, -- Port B 4-bit Data Input

ENA => ENA, -- Port A RAM Enable Input

ENB => ENB, -- Port B RAM Enable Input

SSRA => SSRA, -- Port A Synchronous Set/Reset Input

SSRB => SSRB, -- Port B Synchronous Set/Reset Input

WEA => WEA, -- Port A Write Enable Input

WEB => WEB -- Port B Write Enable Input
):

-- End of RAMB16_S2_S4_inst instantiation

Verilog EC 1k

WD 2 SORESINGFEELEWEE S IFat— L, TV T AT A4 HBEED

AVREZVOT—23Y)

DRNZHE AT 97,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16_S2_S4: 8k/4k x 2/4 Dual-Port RAM

-- Spartan-3
-- Xilinx HDL

Libraries Guide, version 12.2

RAMB16_S2_S4_inst :

generic map (

INIT_A => X"0",
INIT_B => X"0",
SRVAL_A => X"0",
SRVAL_B => X"0",

RAMB16_S2_S4

-- Value of output RAM registers on Port A at startup
-- Value of output RAM registers on Port B at startup
-- Port A ouput value upon SSR assertion

Port B ouput value upon SSR assertion

WRITE_MODE_A => "WRITE FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL™, -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"

-- The foIIOW|ng INIT_Xxx declarations specify the initial contents of the RAM
-- Port A Address O to 2047, Port B Address O to 1023

INIT_00 =>
INIT_01 =>
INIT 02 =>
INIT_03 =>
INIT_04 =>
INIT_05 =>
INIT_06 =>
INIT_07 =>
INIT_08 =>
INIT_09 =>
INIT_0A =>
INIT_OB =>
INIT_OC =>
INIT_OD =>
INIT_OE =>
INIT_OF =>

X**0000000000000000000000000000000000000000000000000000000000000000*,
X"*0000000000000000000000000000000000000000000000000000000000000000"

X"00OOOOOOOO00000OOO0OOOO00000OOOOOOOOO00000OOOOOOOOOOOOOOOOOOOOOO",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"'0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X""0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"

-- Port A Address 2048 to 4095, Port B Address 1024 to 2047

INIT_10 =>

X"'0000000000000000000000000000000000000000000000000000000000000000"",
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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 =>

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 =>

X**0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""

X**0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000"
X**0000000000000000000000000000000000000000000000000000000000000000""
X"'0000000000000000000000000000000000000000000000000000000000000000"
X**0000000000000000000000000000000000000000000000000000000000000000""
X"'0000000000000000000000000000000000000000000000000000000000000000"
X**0000000000000000000000000000000000000000000000000000000000000000""
X"'0000000000000000000000000000000000000000000000000000000000000000""
X""*0000000000000000000000000000000000000000000000000000000000000000""
X""0000000000000000000000000000000000000000000000000000000000000000""
-- Port A Address 4096 to 6143, Port B Address 2048 to 3071

X"*0000000000000000000000000000000000000000000000000000000000000000*,
X**0000000000000000000000000000000000000000000000000000000000000000",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""

X**0000000000000000000000000000000000000000000000000000000000000000""
X**0000000000000000000000000000000000000000000000000000000000000000"
X**0000000000000000000000000000000000000000000000000000000000000000""
X**0000000000000000000000000000000000000000000000000000000000000000"
X**0000000000000000000000000000000000000000000000000000000000000000""
X"'0000000000000000000000000000000000000000000000000000000000000000"
X**0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000"
X**0000000000000000000000000000000000000000000000000000000000000000""
X"'0000000000000000000000000000000000000000000000000000000000000000""
X'"*0000000000000000000000000000000000000000000000000000000000000000""
X"'0000000000000000000000000000000000000000000000000000000000000000""
-- Port A Address 6144 to 8191, Port B Address 3072 to 4095

X"*0000000000000000000000000000000000000000000000000000000000000000",
X"*0000000000000000000000000000000000000000000000000000000000000000™",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000""
X""0000000000000000000000000000000000000000000000000000000000000000™
X**0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™

X'"0000000000000000000000000000000000000000000000000000000000000000™"

X"'0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"

X"'0000000000000000000000000000000000000000000000000000000000000000™"

X"000OOOOOO000000OO0OOO00000000O00OOO000000000OOOOOOOOOOOOOOOOOOOO":

X**0000000000000000000000000000000000000000000000000000000000000000**
X**0000000000000000000000000000000000000000000000000000000000000000')

INIT_30 =>
INIT 31 =>
INIT_32 =>
INIT_33 =>
INIT 34 =>
INIT_35 =>
INIT 36 =>
INIT 37 =>
INIT 38 =>
INIT 39 =>
INIT 3A =>
INIT 3B =>
INIT_3C =>
INIT_3D =>
INIT_3E =>
INIT_3F =>

port map (
DOA => DOA, -- Port
DOB => DOB, -- Port
ADDRA => ADDRA, -- Port
ADDRB => ADDRB, -- Port
CLKA => CLKA, -- Port
CLKB => CLKB, -- Port
DIA => DIA, -- Port
DIB => DIB, -- Port
ENA => ENA, -- Port
ENB => ENB, -- Port
SSRA => SSRA, -- Port
SSRB => SSRB, -- Port
WEA => WEA, -- Port
WEB => WEB -- Port

)

-- End of RAMB16_S2 S4_inst

A 2-bit Data Output

4-bit Data Output

13-bit Address Input

12-bit Address Input

Clock

Clock

2-bit Data Input

4-bit Data Input

RAM Enable Input

RAM Enable Input
Synchronous Set/Reset Input
Synchronous Set/Reset Input
Write Enable Input

Write Enable Input

W>>WP>W>Wr>wWw>w>w

instantiation
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s HIE R

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

Spartan—3 FPGA 773 5 —4& —h
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£ XILINX. BL2E . FTHAY TLAVE

RAMB16_S2_S9

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

WEA | RAMB16_S2_S9
ENA
SSRA DOA [1:0]
CLKA
ADDRA [12:0)

DIA [1:0]

WEB
ENB
SSRB DOPB [0:0]
CLKB

EB [7:0]
ADDRB [10:0]

DIB [7:0]

DIFB [0:0]

M=

ZOTHAy U ACNMT, RMESIALEELZ AT, 727V A— DOHEH RAM 7y /T4, %7 av7 RAM
DFR—MIIL 16384 B hDT —X AFUNRHNET, A—MED 9, 18, 36 EwhMIar 71 Fal—TarSfzi—h
WX, B2 2048 B b YT ARURHDET, KR —MI, [T 16384 HDOT —& AEY /LTSI LTT /&
ALFET, HER—bOT —HXilE L, ZNENMEBNCHETEET, ZOTL A MDOR—FBI OBV OHERRIT TR —
FOFLB | DRITRENTOET,
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E2E . FHAY ILAVE £ XILINX:

=D
& I 5%
IR A
AHB H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM DA
7 —4
RAM /N7 4 RAM
1 X X X X X X INIT_A INIT_A B2 Akl
0 X X X X X AL b7 AL ezl
0 1 1 0 1 X X X SRVAL_A SRVAL_A VAL B AL
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7211, X PN RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3

GSR=Z7m— 3L £y UEYMER

INIT A = L 22 HIZ INIT A B CRESNIZE, 7740 MNITXTO0 T,
SRVALA = L Y RZ DA

addr = RAM 7RL &

RAM(addr) = 7KL 2 ADDR & RAM O E

data = RAM ® A S 7 —#

pdata = RAM O )T ¢ 5 —X

I WRITE MODE_A=NO_CHANGE

2 WRITE_ MODE_A=READ _FIRST

3 WRITE_.MODE_A=WRITE _FIRST

Spartan-3 547 35') HAK (HDL )
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£ XILINX: E2E: THAY ILAVE
FmEE B
AR H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DRAZAE
T—5 T4
RAM RAM
1 X X X X X |x INIT_B INIT_B ZAeAL | B AL
0 X X X X X ZEib7eL AL AL k7L
0 1 1 0 1 X X |x SRVAL_B SRVAL B L | el
0 1 1 1 1 addr data | pdata | SRVAL B SRVAL B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 0 addr X X RAM(addr) RAM(addr) A/l 7zl
0 1 0 1 0 addr data | pdata | Z={k 7211, izl RAM(addr) | RAM(addr)
RAM(addr)? , RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = 1 )L P22 FIC INIT B JBMECRIESNTE, 774/ MITXTO0 TY,
SRVAL B = LY AZ D
addr = RAM 7RL &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O YT ¢ 5 —X
I WRITE_MODE_B=NO_CHANGE
2 WRITE_.MODE_B=READ_FIRST
3 WRITE_MODE_B=WRITE_FIRST
R—bDEREA
R—k A R—rB
THA T=8 [/NUTa | TRLR [ T=5 [ \UTq [ T=5 [/XUTq | TRLR | T=5 [ N)T«
IL AV L@ | EIL@) | NR INR | AR )L @) | EIL@) | NR AV S AV 4
RAMB16.52.59 | 8192x2 |~ (12:0) (1:0) - 2048 x 8 | 2048 x 1 [ (10:0) (7:0) (0:0)
(@) V—F% X g
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E2E . FHAY ILAVE £ XILINX:

BR—NI, ZNEThor/ay 7 B2 F/PLET, F—hA DOKT—Z AL DIA) OBy sT v ZA L B
FOF =2 H #7132 (DOA) @ clock—to—out ZA A%, CLKA AL LET, R—F B OFKF—Z AL (DIB) D
BTV BAL BIOF —2H 132 (DOB) @ clock—to—out #A A%, CLKB #HHELLF4, f 32— L vV
ENA (%, R —hF A OFiA L, EZIAL, Uy MHIIL ET, ENA 23 Low 4, 7 —XITEZIAENT, 1
(DOA BX T DOPA) IZZ (kL £H A, ENA &Ut vk (SSRA) 2 High D34 . 72 (CLKA) 28 Low 75 High (24
DEHHEZXIZ DOA :«toJ:U DOPA 73 SRVALA (v S ET, 74 A 1x—7 /v (WEA) & High ®3541%. DIA B
LN DIPA DB RAM IZEZXAENFT, ENA 28 High T SSRA & WEA 28 Low D34, 72y 7 Low 25 High 12
PR HLEEIZ, RAM 7% LA (ADDRA) IZHEMIS VTS T —H R Fe A HELET, SSRA 23 Low T ENA & WEA
23 High OA ., 7av )3 Low 5 High I8V O HEXIT, EXIAALT R A (ADDRA) TERINLTWDHT—RIZ
T —4 N JJ (DIA 3L DIPA) DfED FE A ENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEE, EXIA
FHE—RIZE- TRV ET, EXAHRT—RIL, 7 74/ TlE WRITE MODE=WRITE_FIRST IZ3% ESNTWET,

AF—7 )L B ENB (X, R—h B OFiAHL, EXIAL Vb HIfILE3, ENB 28 Low DA, 7 —X 3 EX
AENT . 1 (DOB 3L DOPB) 12k L FH A, ENB &Ytk (SSRB) A% High ¥4, a2 (CLKB) 7% Low
5 High 12810 &b A LX(Z, DOB :JactU“ DOPB 7 SRVAL B (ZEvhESEd, 74 A F—7 /L (WEB) &, High @
BA1%. DIB 8L DIPB DfEE)Y RAM ([Z#EZIAEN £, ENB 23 High T SSRB & WEB 7% Low D&, 7y 7N
Low 75 High (2 @U*Ebét% RAM 7% L A (ADDRB) IZMISNTWDT — X H 1&3FE T, SSRB 28 Low T
ENB & WEB 728 High @354, 710y Low 75 High IZUIN DAL, EEIALTRL A (ADDRB) TiEREN T
WAD—RIZT —H A T) (DIB BL O DIPB) ODERFEAAEINET, ‘—ﬁtljjj (DOB L1 DOPB) i &5l
1L, BXIAHLET—RICL-TRARVET, EXIALE—RIX, 7 74/VETlE WRITEMODE=WRITE _FIRST (Z5% E X4
TWET, BHROFEATIL, HI#EE Y (ENA, WEA, SSRA, CLKA, ENB, WEB, SSRB, CLKB) 23777 4+~ High T
HETELTCWETN, R—MIA L NN—FERELTT T 47 Low IZTHZELTEET, RAMBI6 DR —MIALE
LTeA v R—=237 0y NI AIAENDD T, CLB VY —A I EHINET A,

TRL A =

R —NI, F—FDIBIZE > TRERRDZTRVREE FIEEZFE AL T, FU 18432 HDOAEY EAIZT 7EALET,
[F—FHOR—F TRL A =v 7 IR T I, T_RTOR—MET 16384 [HDOAEY B E2T —Z ORI H
TEET, 9,18, BLO 36 B MEDOR—NMZIE, [NUT A HOKR—K TRLR =7 IR T EH1Z, 2408 ED /Y
T4 AEY BALHVET, FEDOR—METCOWILAR RAM OLE L, IROXUTL > TIREESHET,

Start=((ADDR port+1)%(Widthport)) —1
End=(ADDRport)*(Widthport)

WKDOFEINZ, HEHR—MEDOT RV A w7 RLET,
T —H DR —K TRLVA ~v

T2 ‘ ‘
g |K—r0F—5 FELZ
1 16384 | <— | 31130]29]28]|27]26]|25]|24]|23]122121]120]19]18|17)16]|15]14|13]12]111]10]19|8]7]16]|5|141312]1]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <—| 7 6 5 4 3 2 1 0
8 2048 | <— |3 2 1 0

16 1024 | <— |1 0

32 512 | <—|0
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£ XILINX: BL2E . FTHAY TLAVE

NITFLHDOR—K TRVRA =

N)TA8 | R—bD/RYT4 TFLR

1 2048 | <——| 3 2 1 0
2 1024 [ <—| 1 0
4 512 [ <—— O

F 27 A —k RAMB16 O AEYNE DA HL

INIT xx BYEEFHT AL, TAALADAL T 4F 2L — a2 T RAMB16 D AFVONEEZ ML TExET, &
RAMB16_Sm_Sn O#IHIE %, 64 FEIEO WL BME (INIT .00 ~ INIT 3F) TIEELE T, & BIET. 64 @ 16 HEHE
MBRY . A FF 16384 By MR ETEE T,

INITP.xx BIERE T AL, TAALRADIL 74X a2l —ar T 7T — MR T 0 ARV R TXxET,
9. 18,36 By MMEIZay 74X a2l —ar&NR—bD T4 ATV OWIHE L. 8 fH D ##A{L)EME INITP.00 ~
INITP.07) THELET, K EMEIT 64 (HD 16 EEENHEY . A FF 2048 B M EfEE T&E £,

INIT xx £72(3 INITP xx JBEZFRE LRV G A1, TOTFLVAOEL 0 IR ESNET, BIEE —HEZTRET D
& BEALE YRS 01220 £ T,

F 2T )L B—k RAMB16 O H AL 2&Z D)L

Spartan®-3A LARED T A AT, BIEHE AR (GSR 23 ngh DEX) I AV P AZDOEE YN 0 £ 1 ICHIH#
b Tc&FET, £, By N Uy TV —bL72tkOfE%E BIFRH ARO I ME IR EICHETEET, T2
TV IR—h RAMB16 O H L P22 2 L35 @M, INIT_A, INIT_B, SRVAL_A, SRVAL B @ 4 FE¥ENHY F
4, INIT A BHIZEREHABEOR—FA O HL 22O MEESE L. INIT B BHEITERBEABEOR—KFB O
HAOL 22D PIHEZREELET, SRVALA @M I13R—k A TSSRA (v h/Utvh) ANETH—RLT-LEDH)
HIfEA R T L., SRVALB EM:IXA—h B TSSRB (v h/VEvh) AJ1%7H—bLiztE0WEEZfRELET,

INIT_A, INIT_B, SRVAL A, SRVAL B JE#: 1%, 16 EH THELE T, ZOMIPEIZR—MEIZL>TRRVET, =
EZIT . R—FA DIENR 1. B—hF B OIEA 4 ® RAMB16.S1.54 OIS . R—FA DH AL AZIT 1 B2 DT,
INIT A F721Z SRVALA 21X 1 22 0 LOMBEETEEF A, R—FB OHNIL I RZT 4 Ew2® T, INIT.B F721%
SRVALB IZ 0 ~ F @ 16 # iz e c&£d,

RNUT 4 B g el —h Tt HAL P AZ DO RUT 484518, INIT_A, INIT_B, SRVAL_A, SRVAL B DfED _EfrE >
rCHRELET,

INIT B3X O SRVAL EMEEIEELR WAL, 7 74V T 0 Ik EnET,
EXAHLT—FDOER

WRITE MODE A @M%, 7 27 /v ;"R—h RAMB16 OFR—k A DATVEB IO A ONEZHIEL . WRITELMODE_B
BYEIL, A—F B OATRVBIOH I ONEEZFHIELET, 7 74+/L M Tk, WRITEMODE A & WRITE MODE B 1%
i 5 et WRITE FIRST IZERBESINTWET, ZOHE ATMEBAENCEZIAENT-RICEOEN I ISNET,
READ_FIRST IZERET D&, ARVONENR M Isivict, AJMERAEVICEEIAENET, NO_CHANGE |25 E T
BHE, ATMEIFAEVNZEZIAENE TN, HITOMEITELLEEA, F—FA LR —F B TRILAEY BIVIZFEAH
L/ EBEXIABEITEIELZBE OB A ORI TIEIZOWTIL, [R—h A LR —F B RBAETH55 80Ok %
ZMRLTLIEE,

A—FA LR —b B BBETDHE DOXALTF L

Spartan®-3A 7117 D SelectRAM™ (L, 528727 2.7 /b iR —k RAM C, 2 DDOR—bRREIIRFIZFECAEY v T 7+¢
ATEET, 727 L, —HOR—IRHDHAEY BIVZEZIAHREI TS TODEEIL, 99— DR —R T clock-to—clock
YT YT ZALNIZ, EDOAEY B/VIZK L TEEIALEITFTH AN LEZEITLRWIDICT M ERHVET,
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E2E . FHAY ILAVE £ XILINX:

WDOFRIZ, T 27 /v R—h RAMBL6 THAVRRAELZEG S OEELZ, WRITEMODE A & WRITEMODE B D% & 5]
WCRLET,

WRITE MODE_A=NO_CHANGE, WRITE MODE B=NO_CHANGE O ;#&

FT—4% | XUT~4
WEA | WEB | CLKA | CLKB [ DIA |DIB |DIPA | DIPB | DOA | DOB | DOPA|DOPB | RAM RAM

0 0 0 1 DIA DIB DIPA | DIPB | RAM | RAM | RAM [RAM | Z5{b72L | Z5{b7L
1 0 1 1 DIA DIB DIPA | DIPB | z5qk | X =i | X DIA DIPA
Bl Bl
0 1 1 1 DIA DIB DIPA | DIPB | X B | X 754k, | DIB DIPB
L L
1 1 0 1 DIA DIB DIPA | DIPB | zqk | 24k | &4k | 251k | X X

2L Rl L L

WRITE MODE_A=READ _FIRST, WRITE MODE_B=READ _FIRST D&

T—45 [ \)Fq
WEA |WEB | CLKA | CLKB |DIA [DIB |DIPA |DIPB | DOA |DOB | DOPA|DOPB | RAM RAM

0 0 1 1 DIA [DIB |DIPA |DIPB |RAM |RAM |[RAM |RAM | Zsfpzel | Z5qb7el
1 0 1 1 DIA [DIB |[DIPA |DIPB |RAM |RAM |[RAM |RAM |DIA DIPA

0 1 1 1 DIA [DIB |DIPA |DIPB |RAM |RAM |RAM |RAM |DIB DIPB

1 1 1 1 DIA [DIB [DIPA |DIPB [RAM |RAM [RAM |RAM [X X

WRITE_MODE_A=WRITE_FIRST, WRITE_ MODE _B=WRITE_FIRST ®O#;4&

T2 | N7«
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB | DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 1 1 DIA |DIB |[DIPA [DIPB [RAM [RAM [RAM |[RAM | Z5fprel | Z5ip7eL
1 0 1 1 DIA [DIB |[DIPA |DIPB |[DIA |X DIPA | X DIA DIPA

0 1 1 1 DIA |DIB |[DIPA [DIPB |X DIB | X DIPB | DIB DIPB

1 1 1 1 DIA |DIB |DIPA |DIPB | X X X X X X

WRITE MODE_A=NO_CHANGE, WRITE MODE _B=READ FIRST O34

T—=45 [ \)Fq

WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB| RAM RAM

0 0 0 0 DIA DIB DIPA | DIPB |RAM |[RAM |RAM |RAM | Z5p72L | Z5qb72L

1 0 0 1 DIA DIB DIPA [DIPB | zfr | X i | X DIA DIPA
7oL 7oL

0 1 1 7 DIA DIB DIPA | DIPB | RAM | RAM | RAM | RAM | DIB DIPB

1 1 0 1 DIA DIB DIPA | DIPB | zs4p | X B | X DIB DIPB
7oL 7ol

Spartan-3 54751 H4K (HDL A)
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WRITE MODE_A=NO_CHANGE, WRITE MODE B=WRITE FIRST O34

WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA | DOPB | RAM RAM

T8 | \UTA

0 0 0 0 DIA DIB DIPA | DIPB |RAM |[RAM |RAM |RAM | Z5{p72L | 25kl
1 0 0 1 DIA DIB DIPA [ DIPB | zfp | X i | X DIA DIPA
L L
0 1 1 7 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA [ DIPB | zfp | X i | X X X
L L

WRITE.MODE_A=READ _FIRST X T" WRITE MODE_B=WRITE_FIRST

WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB | DOPA| DOPB | RAM RAM

T—8 | \)T4

0 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM Bzl | b7l
1 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA
0 1 1 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB
1 1 1 1 DIA DIB DIPA DIPB X DIB X DIPB DIA DIPA
THAODANFE
AVAB v T—ay af
i HEAE
CORE Generator™ L7 % —K nJ
~7ua@HR—h A A]

EAARTRERMSE

B 24T {[E] T4k | ERBH
INIT_00 ~ 2 ¥/ EEOHE 9 _CEe | RAM BRSO T — 2545y OHIWEE 8 E
INIT_3F 16 %
INIT_A 2 S/ & D fil FTRCPr | ar74Xal—ar#%o DOA/DOB HY
16 %5 FFR—rOMEZIEE, EyM&Eid, RAM
D AR—FEFITI B R—FDOIEIZE ST
WEVET,
INIT_B 2 HH/ EE O TR | ar74¥alb—3i 3% DOA/DOB H
16 %L IR —FOMEEFE, By MEIX, RAM
D AR—=FEZILIB AR—FDIRIZE->T
WEVET,
INITP_00 ~ 2 %/ fEEOHE T _XTERr | RAM BRSO XU T 555 O H U A 45 &
INITP_07 16 4K

Spartan-3 547 3!) 54K (HDL F)
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=4k

847

=}

T4k

&t B3

SIM_COLLISION_
CHECK

Pl

ALL, NONE,
WARNING,

GENERATE_X_

ONLY

ALL

RAM @ 2 SDR—k0b 1 DOT KL R
st U CIRIEEIS %a&@/m%&ﬂjw\%ﬁé
NHENDT —ZDE AN AL
Ralb—TarOMEERELET, 7
TANVED ALL IZERTETHE, 2V —)v
\ZEE A — U R &N, REEE R
T X DERSNET, FIHERRYZ O E
ZH LT &V, WARNING (2R ET
Dl BIE A — DR PHIIEINET,
GENERATE_X_ONLY IZ3RETHE . RiE
EEERT X BERINETRN, a2y —L
Wi b H & EE A, NONE ICRET
Hé, mT—NERINET, BHANEAL
f:k%@?j‘—&%ﬁﬁnmj_éia/\ \ \—@E
MWOHREEETHIEEBEIODLET,

SRVAL_A

2 S/
16 %

T RCE¥n

RSTA V%7 % —hr3 %L, DOA/DOB H}
TR = Eb (1) £7213V B2 MNO) 1ITF%
ESNDHIHWETEET, EvhMEix,
RAM @ A R —FDIBIZE > TIREVET,

SRVAL B

2 %/
16 %K

T _RC¥o

RSTB "> %7 ¥ —h9 5L, DOA/DOB H
IR—= 3y Q) £33V H0) 12FR
ESNDIHETEET, EvhMEix.
RAM @ B R —FDIRIZE > TR EVE T,

WRITE_ MODE_A

Pl

WRITE_FIRST .
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

#EX AL TR DOA/DOB n“:’—m‘
EITENDLEEDR—FOEMEEFETE
F*4., WRITEFIRST IZRET 5L, 1‘5%
R—hMIEZAETN TOHLHEIENET,
READ_FIRST IZF% E T D&, Hr-lflmE
ZIAENSHTIT, RAM D LARTOE S H /1
—M:Hjjjémi% NO_CHANGE {Z3%
ETHE AR =D LI OE S HERF S
. HAR—=FDENZELLEE A, RAM
DR —INOEEFAHS WG EIX, 20
ET—RICRETDHIEEBEIDLET,

WRITE_MODE_B

Pl

WRITE_FIRST
READ_FIRST
NO_CHANGE

WRITE_
FIRST

EXALa~ R DOA/DOB ﬂf*—]\’C“
EITENLEXDOR—FOEIELTE E
F9, WRITE_FIRST IZZR ET 5L, 1?-‘73:
R—MIEBXREN TS AENET,
READ FIRST (Z5% /E T D&, F-IMlnE
ZIAFENARTT. RAM O LLETOAE S H 77
»—M:mﬁéﬂia‘o NO_CHANGE (2
ETHE HIR—+OLLRTOE A HERF S
n, AR —=FOENELLEE A, RAM
DR —=IPOEZFAHIRWGEIE, 20
ET—RICRETDHIEEBEIDLET,

VHDL 523k

Library UNISIM;

use UNISIM.vcomponents.all;

Bliar—L,. =T AT A BESD

(AVREZT—3Y)
WD 2 SORETHIELELRN S

-- RAMB16_S2 S9: 8k/2k x 2/8 + 0/1 Parity bit Dual-Port RAM

- Spartan-3

-- Xilinx HDL Libraries Guide, version 12.2

RAMB16_S2_S9 inst :
generic map (

RAMB16_S2_S9

AT BED AT £
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http://japan.xilinx.com

Spartan-3 547 35') HAK (HDL )
UG607 (v12.2) 2010 £ 7 A 23 H



£ XILINXs R IL AV
INIT_A => X"0", -- Value of output RAM registers on Port A at startup
INIT_B => X"000", -- Value of output RAM registers on Port B at startup
SRVAL_A => X"0", -- Port A ouput value upon SSR assertion
SRVAL_B => X"000", -- Port B ouput value upon SSR assertion
WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL"™, -- "NONE", "WARNING'", "GENERATE_X_ONLY", "ALL"
-- The following INIT_xx declarations specify the initial contents of the RAM
-- Port A Address 0 to 2047, Port B Address 0O to 511
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000*,
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 2048 to 4095, Port B Address 512 to 1023
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000*,
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 4096 to 6143, Port B Address 1024 to 1535
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 6144 to 8191, Port B Address 1536 to 2047
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_3B => X"'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"*,

Spartan-3 547 3!) 54K (HDL F)
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INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"",

-- The next set of INITP_xx are for the parity bits
-- Port B Address 0 to 511

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_O1 => X"0000000000000000000000000000000000000000000000000000000000000000"",

-- Port B Address 512 to 1023

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",

-- Port B Address 1024 to 1535

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"",

-- Port A Address 6144 to 8191, Port B Address 1536 to 2047

INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000"")

port map (
DOA => DOA, -- Port A 2-bit Data Output
DOB => DOB, -- Port B 8-bit Data Output
DOPB => DOPB, -- Port B 1-bit Parity Output
ADDRA => ADDRA, -- Port A 13-bit Address Input
ADDRB => ADDRB, -- Port B 11-bit Address Input
CLKA => CLKA, -- Port A Clock
CLKB => CLKB, -- Port B Clock
DIA => DIA, -- Port A 2-bit Data Input
DIB => DIB, -- Port B 8-bit Data Input
DIPB => DIPB, -- Port-B 1-bit parity Input
ENA => ENA, -- Port A RAM Enable Input
ENB => ENB, -- Port B RAM Enable Input
SSRA => SSRA, -- Port A Synchronous Set/Reset Input
SSRB => SSRB, -- Port B Synchronous Set/Reset Input
WEA => WEA, -- Port A Write Enable Input
WEB => WEB -- Port B Write Enable Input
);

Verilog ¢ ik
WD 2 DORESINFIELRNG A

End of RAMB16_S2_S9_inst instantiation

AREVOT—23Y)

o —L, =TT B E

Library UNISIM;
use UNISIM.vcomponents.all;

RAMB16_S2 S9: 8k/2k x 2/8 + 0/1 Parity bit Dual-Port RAM
Spartan-3
Xilinx HDL Libraries Guide, version 12.2

RAMB16_S2_S9_inst : RAMB16_S2_S9
generic map (

INIT_A => X"0", -- Value of output RAM registers on Port A at startup
INIT_B => X"000", -- Value of output RAM registers on Port B at startup
SRVAL_A => X"0", -- Port A ouput value upon SSR assertion

SRVAL_B => X"000", -- Port B ouput value upon SSR assertion
WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL"™, -- "NONE", "WARNING", "GENERATE_X_ONLY",

DRNZEEOAH T E£9,

“ALL™

-- The following INIT_xx declarations specify the initial contents of the RAM

-- Port A Address 0 to 2047, Port B Address 0 to 511

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_O1 => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_02 => X"000000OOOO000000000OOOO0000000OOOOOO0000000000000000000000000000"
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"",
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INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_OD => X"'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OE => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Port A Address 2048 to 4095, Port B Address 512 to 1023
X"'0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000,
X"'0000000000000000000000000000000000000000000000000000000000000000,
X**0000000000000000000000000000000000000000000000000000000000000000",
X"'0000000000000000000000000000000000000000000000000000000000000000,
**0000000000000000000000000000000000000000000000000000000000000000™"

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 =>

INIT_20 =>
INIT 21 =>
INIT_ 22 =>
INIT_23 =>
INIT 24 =>
INIT_25 =>
INIT_26 =>
INIT 27 =>
INIT_28 =>
INIT_29 =>
INIT_2A =>
INIT_2B =>
INIT_2C =>
INIT_2D =>
INIT_2E =>
INIT_2F =>

INIT_30 =>
INIT_31 =>
INIT_32 =>
INIT_33 =>
INIT_34 =>
INIT_35 =>
INIT_36 =>
INIT_37 =>
INIT_38 =>
INIT_39 =>
INIT_3A =>
INIT_3B =>
INIT_3C =>
INIT_3D =>
INIT_3E =>
INIT_3F =>

INITP_O0 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_O01 => X"0000000000000000000000000000000000000000000000000000000000000000"",

XX X X XX

*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000"

X'0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000,
X"'0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 4096 to 6143, Port B Address 1024 to 1535

X"'0000000000000000000000000000000000000000000000000000000000000000™"

X"'0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"
X"'0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000™"
*0000000000000000000000000000000000000000000000000000000000000000°*
"*0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
X"'0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000**

XXX X XX

X'*0000000000000000000000000000000000000000000000000000000000000000",
X**0000000000000000000000000000000000000000000000000000000000000000,
X"'0000000000000000000000000000000000000000000000000000000000000000",
-- Port A Address 6144 to 8191, Port B Address 1536 to 2047

X"'0000000000000000000000000000000000000000000000000000000000000000™"

X'*0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"
X''0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000™"
0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
"*0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"
0000000000000000000000000000000000000000000000000000000000000000**

X'

X
X
X
X
X
X

X'

X**0000000000000000000000000000000000000000000000000000000000000000",
X"*0000000000000000000000000000000000000000000000000000000000000000™",
X"*0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP_xx are for the parity bits
-- Port B Address 0 to 511

-- Port B Address 512 to 1023

INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000"",

-- Port B Address 1024 to 1535

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000"*,

-- Port A Address 6144 to 8191, Port B Address 1536 to 2047

INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (
DOA => DOA, -- Port A 2-bit Data Output
DOB => DOB, -- Port B 8-bit Data Output
DOPB => DOPB, -- Port B 1-bit Parity Output
ADDRA => ADDRA, -- Port A 13-bit Address Input
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);

ADDRB => ADDRB,
CLKA => CLKA,
CLKB => CLKB,
DIA => DIA,
DIB => DIB,
DIPB => DIPB,
ENA => ENA,
ENB => ENB,
SSRA => SSRA,
SSRB => SSRB,
WEA => WEA,
WEB => WEB

Port B
Port A
Port B
Port A
Port B
Port-B
Port A
Port B
Port A
Port B
Port A
Port B

11-bit Address Input

Clock

Clock

2-bit Data Input

8-bit Data Input

1-bit parity Input

RAM Enable Input

RAM Enable Input
Synchronous Set/Reset Input
Synchronous Set/Reset Input
Write Enable Input

Write Enable Input

End of RAMB16_S2_S9_inst instantiation
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RAMB16_S36

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

we | RAMB16_S36

EN

SSR
CLK
ADDR [8:0]

DI [31:0]

DIP [3:0]

DOP [3:0]

DO [31:0]

BE
ZOFHAy L AUNME, R ESALEEAR 2 -5 H RAM 71y 27 T3, 7 uyZ RAM OFR—RIIT 16384 £
DT —% AEUNHVET, BLOHREY, IROFITRLET,
T—4 )L RUE P&
—K# ] J—K# g FELA ISR | T—H "R ISUTF 4 INR
512 32 512 4 (8:0) (31:0) (3:0)
A3 =T B EN L, R—bDFHAHAHL, EXIAHR, Uy bEHlEHILET, EN 28 Low OFA. T —XidEEAEH

95, 71 (DO B DOP) 1L LEH A, EN EUtEwh (SSR) 28 High D4, 7rv7 (CLK) 23 Low 7>5 High 12
P baEXI DO BLODOP 28 SRVAL (v SET, TA48 A 3x—7 /v (WE) & High &%, DI BLW
DIP MOfE S RAM IZEEAFILET, EN 2 High T SSR & WE 28 Low D&, 70w 70 Low 55 High (285
L2, RAM 7% LA (ADDR) IZEHS I CWND T — 2 M Fe A S E T, SSR 2% Low T EN & WE 23 High O34
vy 70 Low 75 High (I8 ALE|IZ, EXIAALTRL A (ADDR) TEININ TWAY—RIZT —Z A5 DI
X DIP) OENFEAAIAENET, ?—&Hjjj (DO BLDOP) ICH HENHEIT, EXIALE—RICL-TRAVE
T, EBXALE—RIL, T 74/ TlE WRITEMODE=WRITE FIRST (TR ESNTVWET,

AR OFLHATIX, HlEE > (EN, WE, SSR, CLK) 7277+~ High THHEREL TWET N, R—MIA > "—F%
BELTT 7T 47 Low ICTAHZELTEET, RAMBI6 DR —NMIFE LA N —ZIT7 a7 NICHIAAEND
DT, CLBYVY—RAIfFEHEINFET A,
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=D
o I 3R
AHB H A
GSR| EN | SSR | WE | CLK| ADDR | DI DIP DO DOP RAM O AR
T—4 NYTq
RAM RAM
1 X X X X X X X INIT INIT AL X
0 0 |X X X X X X Bl k7L AbieL A7zl
0 1 |1 0 Tl x X X SRVAL SRVAL AL 2
0 1 1 1 1 addr data pdata | SRVAL SRVAL RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) A/l k2L
0 1 0 1 1 addr data pdata | Z={k7pL1, Y| RN RAM(addr) RAM(addr)
RAM(addr)2 . RAM(addr)2 ., =>data =>pdata
data3 pdata3

GSR=/'ua— )L v bk Uy ME &

INIT = 7 —# XY HIZ INIT B TRESNME, 774/ MNETXTO0 T,
SRVAL = SRVAL J& M Ca&ES#L7z SSR DT H — Mg Dl

addr = RAM 7RL- &

RAM(addr) = 7KL A ADDR @ RAM DN E

data = RAM O A 17 —#

pdata = RAM OV F ¢ F—X

L WRITE MODE=NO_CHANGE

2 WRITE_.MODE=READ _FIRST

3 WRITE_MODE=WRITE_FIRST

1L

ATUNEDOFHL

INIT xx BIEEER TR, AL ZADAL T 4FX 2l — 3 F2 RAMBI6 DAEVONEEZH L TEEST, &
RAMB16 O #IHMEI%., 64 FERE O #HIHILJEYE (INIT_00 ~ INIT 3F) T ELET., & BMIL,. 64 @ 16 EEEI DL
. ABE 16384 B AR E TEET,

INITP.xx JBIEAEH T 2L, TARAALADIL T4 Fal —ar FRE 7 — IR T ARVEFIEETEXET,
9. 18,36 EwMEIZZ 74X 2l —a SR —rDO T4 AEYOPIHEIL. 8 O FHI{LJETE INITP.00 ~
INITP.07) THEEL £, K EMEIT 64 (HD 16 #EEENAHEY . A FF 2048 B e E TE £,

INIT xx £721% INITPxx JBIEZFRELARWEEEIL. TOTRLVADMEIL 0 IR ESNET, BME2 TR ET5
L. BEAIE YR 0 120 ET,

Hh Lo 220 41H4E,
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Spartan®-3A LLFED T NRAATIL, BB ARICH L DAZOZE Y N 0 F203 1 Ik cxE4, £7-. &b
/Uy NET =R L% OEL, ERBEAROMIESIIRRAEICHRETEET, 70—k RAMB16 @
TV 2REZDOHHUBIE T ABMEICIE, INIT & SRVAL @ 2 fEfERHYET, INIT @I, BEFEAROH LY
AFOEEEELET, SRVAL JEMIX, SSR (B b/ Uk A% T H— mm%@ﬁm ELET,

INIT BEIOVSRVAL EMEIX, I LEE, HOAR—bOKE YR 1 Ev g Te 16 EBECTHIELTIRELET, L
ZIE. R—FEA 1 © RAMB16.S1 4. H ALV A% 1 EybMad T, NIT BLOSRVAL 1213 1 7213 0 245
FELET, B—MEM 4 O RAMB16.S4 OBAIZ. H LU AZN 4 Y NM2D T, 0 ~F O 16 #EIEELET,

NUT 4 By haeg e AR —MTiE, HAL T AZO/RUT 45551, INIT £7201% SRVAL OfED By N CHRELET,
FXIABET—RDFER

WRITE_MODE J&#:1%, RAMB16 AEVIB LN ONEEZFIFEILET, 7 74/Lh T, WRITE MODE | WRITE_FIRST

WICEREINTWET, ZOHE, ATVENRATNCEIAENZRICEOMEI B IENET, WRITEMODE %
READ FIRST IZRETH& ARVONRF N H ISt AJMENRAEVIZEZIAENET, WRITEMODE %
NO_CHANGE IZERET D&, AMMEIZAENIEZAETNE T, HOOEITEILLET A,

_\\'U- 12D A A 73_ /ﬁ

AVAB Y E—ay T
i e 17

CORE Generator™ BL 74—k T

~7adHR—h A

EARLT RS

B  Ew) {[E] T4k E
INIT 2 S/ LB DE T _RTEnm T4 F a2l —ar %O DO HHR—
16 #%% rOWIHMEZTEE, E Y MEIX. RAM O A
R—FFEIE B AR—FDORICE->TIREVE
T
INIT_00 ~ 2 W%/ LD T _TEnm RAM BECF 0D T — 05y O )i % 8
INIT_3F 16 %
INITP_00 ~ 2 W%/ LB DfE T _TEnr RAM BN DU T 4585 DRI MEZ 5 &
INITP_07 16 %
SRVAL 2 S/ EEDE T _CEn SSRE v ZTH—h3 5L, DO HAR—IR
16 H%x b (D) £33V MNO) IZERESNDLD
FBET&ET, B MEIX. RAM O A FR—
FEFIX B AR —FDIRIZE S TR EVE T,
WRITE_.MODE ==Yl WRITE_FIRST, WRITE_FIRST AL a<wL R DO F—hTEFE
READ_FIRST, NoHEEOR—POBIELIRELET,
NO_CHANGE WRITE,FIRST IRETDE, HNR—
%ﬁ\iﬂfﬁ b hEhET,
READ FIRST IZF% E T DL, Bl EMAE
FIAENDHIT, RAM O LLETOE AN H 7
S— GZHjjjé’i’LiTo NO_CHANGE 2%
ETBHE HR—r0LLRT O S HEFF S
. AR =N ZE{LLEE A, RAM
DR — IO E GRS NGAX, 20
T—RICRETAILEBBIDLET,
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VHDL fEift ({2 RA2 L T—23Y)

WD 2 DOLNFAELZNG BT =L, =T 47 4 EF ORIV £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S36: 512 x 32 + 4 Parity bits Single-Port RAM

-— Spartan-3
-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S36_inst : RAMB16_S36
generic map (

INIT => X"000000000", -- Value of output RAM registers at startup
SRVAL => X"000000000', -- Ouput value upon SSR assertion
WRITE_MODE => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE

-- The following INIT_xx declarations specify the initial contents of the RAM
-- Address 0 to 127

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000*,
INIT_O1 => 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 128 to 255

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_18 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1A => X""0000000000000000000000000000000000000000000000000000000000000000°",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Address 256 to 383

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_28 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2A => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"*,
-- Address 384 to 511

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_31 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
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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_3C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000*
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_3B => X"00000OOOO0000000OO0OO0000000OO00OOOOO0000000OOOOOOOOOOOOOOOOOOOO":

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 (
DO => DO, -- 32-bit Data Output
DOP => DOP, -- 4-bit parity Output
ADDR => ADDR, -- 9-bit Address Input
CLK => CLK, -- Clock
DI => DI, -- 32-bit Data Input
DIP => DIP, -- 4-bit parity Input
EN => EN, -- RAM Enable Input
SSR => SSR, -- Synchronous Set/Reset Input
WE => WE -- Write Enable Input
):

-- End of RAMB16_S36_inst instantiation

Verilog 581t (A2 RE2 T —23Y)

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

Library UNISIM;
use UNISIM.vcomponents.all;
-- RAMB16_S36: 512 x 32 + 4 Parity bits Single-Port RAM

-— Spartan-3
-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S36_inst : RAMB16_S36
generic map (

INIT => X"000000000"", -- Value of output RAM registers at startup
SRVAL => X"000000000*, -- Ouput value upon SSR assertion
WRITE_MODE => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE

-- The following INIT_xx declarations specify the initial contents of the RAM

-- Address 0 to 127

INIT_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_07 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_OC => X"0000000000000000000000000000000000000000000000000000000000000000"",
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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_1C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Address 256 to 383

INIT_20 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_22 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000*"

INIT_2C => X"'0000000000000000000000000000000000000000000000000000000000000000""
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Address 384 to 511

INIT_30 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_32 => X""0000000000000000000000000000000000000000000000000000000000000000"
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_3E => X"'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X""0000000000000000000000000000000000000000000000000000000000000000*"
-- The next set of INITP_xx are for the parity bits

-- Address 0 to 127

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INITP_01 => X'0000000000000000000000000000000000000000000000000000000000000000",
-- Address 128 to 255

INITP_02 => X""0000000000000000000000000000000000000000000000000000000000000000™",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000*",
-- Address 256 to 383

INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000,
INITP_O5 => 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, -- Clock
DI => DI, -- 32-bit Data Input

Spartan-3 54751 H4K (HDL A)
376 http://japan.xilinx.com UG607 (v12.2) 2010 &£ 7 A 23 H




£ XILINX. BL2E . FTHAY TLAVE

DIP => DIP, -- 4-bit parity Input

EN => EN, -- RAM Enable Input

SSR => SSR, -- Synchronous Set/Reset Input
WE => WE -- Write Enable Input

s
-—- End of RAMB16_S36_inst instantiation

EER N

Spartan-3 Y= Rl —3 32 FPGA &t —H — AR

Spartan-3 FPGA 7731 & —X 3 —}
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RAMB16_S36_S36

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

WEA |RAMB16_S36_S36
ENA

SSRA DOPA [3:0]
CLKA ‘ DOA [31:0]
ADDRA [8:0]

DIA [31:0]

DIPA [3:0]

WEB
ENB

SSRB DOPB [3:0]
CLKB

EB [31:0]
ADDRB [8:0]

DIB [31:0]

DIPB [3:0]

X10643

M=

ZOTYAY L ANE, A EZAAERELHA T2, 727V R—FOFH RAM 71y TH, £71y7 RAM
DFR—NMIIL 16384 B hDT —H AFUNRHVET, A—MMED 9, 18, 36 EwhMIar 71 Fal —TarSifzi—h
WX, 6122048 B b YT AFURHDET, KR —ME, [T 16384 fHDOT —& AEY /LML TT /&
ALET, HER—FOT XX, ZNENEBICERETEET, ZOTLAVRDOR =B ORERILIHR—
FOFHA ] DORITIRENTWVET,

Spartan-3 54751 H4K (HDL A)
378 http://japan.xilinx.com UG607 (v12.2) 2010 &£ 7 A 23 H




£ XILINX: E2E: FTHAY ILAVE
=D
o I 3R
MR A
AR H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM DA
7 —4
RAM /N7 4 RAM
1 X X |x X X |x INIT_A INIT_A AL AL AL L
0 X X X X X AL b7 AL AL
0 1 1 0 1 X X [x SRVAL A SRVAL A il | L
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7211, X PN RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT A = L 22 HIZ INIT A B CRESNIZE, 7740 MNITXTO0 T,
SRVAL A = LY AHX Dl
addr = RAM 7RL &
RAM(addr) = 7KL 2 ADDR @ RAM OWNE
data = RAM O A 17 —#
pdata = RAM O )T ¢ 5 —X
I WRITE_MODE_A=NO_CHANGE
2 WRITE.MODE_A=READ_FIRST
3 WRITE_MODE_A=WRITE_FIRST
Spartan-3 547 3!) 54K (HDL F)
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ETL2E: THAY ILAVE
PR B
AHB H A
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM DRAZAE
T—4 N7+
RAM RAM
1 X X X X X |x INIT B INIT B el | sl
0 X X X X X ZEib7eL AL AL ikl
0 1 1 0 1 X X |x SRVAL B SRVAL B Eivrel | el
0 1 1 1 1 addr data | pdata | SRVAL B SRVAL B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 0 addr X X RAM(addr) RAM(addr) A/l 7zl
0 1 0 1 0 addr data | pdata | Z={k 7211, izl RAM(addr) | RAM(addr)
RAM(addr)2 ., RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT B = 1 )L P22 FIC INIT B JBMECRIESNTE, 774/ MITXTO0 TY,
SRVAL B = L' AZ DA
addr = RAM 7RL &
RAM(addr) = 7KL 2 ADDR ® RAM ORNE
data = RAM O A 17 —#
pdata = RAM O YT ¢ 5 —X
I WRITE_MODE_B=NO_CHANGE
2 WRITE_.MODE_B=READ_FIRST
3 WRITE_MODE_B=WRITE_FIRST
R—brDEREA
R—k A R—+B
THA et B WAUL 2% 7|‘l/ 7_‘_’5‘ /ﬁj')7_"f T—3 | N\)T« 7|:lg 7_'—/5‘ /ﬁjU7_"f
ILAVE )L (a) | BIL(@) | R /AR | AR INR tiL(a) | EIL(@) | R/NR | \R INR
RAMB16_S36_.S36| 512 x 32 | 512x 4 (8:0) (31:0) (3:0) 512x32 | 512x4 (8:0) (31:0) (3:0)
() 7—R¥ X g
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BR—NI, ZNEThor/ay 7 B2 F/PLET, F—hA DOKT—Z AL DIA) OBy sT v ZA L B
FOF =2 H #7132 (DOA) @ clock—to—out ZA A%, CLKA AL LET, R—F B OFKF—Z AL (DIB) D
BTV BAL BIOF —2H 132 (DOB) @ clock—to—out #A A%, CLKB #HHELLF4, f 32— L vV
ENA (%, R —hF A OFiA L, EZIAL, Uy MHIIL ET, ENA 23 Low 4, 7 —XITEZIAENT, 1
(DOA BX T DOPA) IZZ (kL £H A, ENA &Ut vk (SSRA) 2 High D34 . 72 (CLKA) 28 Low 75 High (24
DEHHEZXIZ DOA :«toJ:U DOPA 73 SRVALA (v S ET, 74 A 1x—7 /v (WEA) & High ®3541%. DIA B
LN DIPA DB RAM IZEZXAENFT, ENA 28 High T SSRA & WEA 28 Low D34, 72y 7 Low 25 High 12
PR HLEEIZ, RAM 7% LA (ADDRA) IZHEMIS VTS T —H R Fe A HELET, SSRA 23 Low T ENA & WEA
23 High OA ., 7av )3 Low 5 High I8V O HEXIT, EXIAALT R A (ADDRA) TERINLTWDHT—RIZ
T —4 N JJ (DIA 3L DIPA) DfED FE A ENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEE, EXIA
FHE—RIZE- TRV ET, EXAHRT—RIL, 7 74/ TlE WRITE MODE=WRITE_FIRST IZ3% ESNTWET,

AF—7 )L B ENB (X, R—h B OFiAHL, EXIAL Vb HIfILE3, ENB 28 Low DA, 7 —X 3 EX
AENT . 1 (DOB 3L DOPB) 12k L FH A, ENB &Ytk (SSRB) A% High ¥4, a2 (CLKB) 7% Low
5 High 12810 &b A LX(Z, DOB :JactU“ DOPB 7 SRVAL B (ZEvhESEd, 74 A F—7 /L (WEB) &, High @
BA1%. DIB 8L DIPB DfEE)Y RAM ([Z#EZIAEN £, ENB 23 High T SSRB & WEB 7% Low D&, 7y 7N
Low 75 High (2 @U*Ebét% RAM 7% L A (ADDRB) IZMISNTWDT — X H 1&3FE T, SSRB 28 Low T
ENB & WEB 728 High @354, 710y Low 75 High IZUIN DAL, EEIALTRL A (ADDRB) TiEREN T
WAD—RIZT —H A T) (DIB BL O DIPB) ODERFEAAEINET, ‘—ﬁtljjj (DOB L1 DOPB) i &5l
1L, BXIAHLET—RICL-TRARVET, EXIALE—RIX, 7 74/VETlE WRITEMODE=WRITE _FIRST (Z5% E X4
TWET, BHROFEATIL, HI#EE Y (ENA, WEA, SSRA, CLKA, ENB, WEB, SSRB, CLKB) 23777 4+~ High T
HETELTCWETN, R—MIA L NN—FERELTT T 47 Low IZTHZELTEET, RAMBI6 DR —MIALE
LTeA v R—=237 0y NI AIAENDD T, CLB VY —A I EHINET A,

TRL X <wwbe' s
R —MI, R —FDIEIZL > TRRAT RV RIEE T EEH AL T, [FIL 18432 D AT BMZT 7EALET,
[F—ZHADOR—F TRL A =7 [NWRT I, TRTOR—IMET 16384 [HDOAEY w/LE2T —ZDOKHIAEH

TEEJ, 9,18, BX 36 Y MEDKR—RIZ i [NUF L HDOR—K TRVA =7 JIZRT I, 2408 fHD /N
T4 AEY BALHVET, FEOR—METOWILAR RAM OLE L, IRORUTL > TIREESHET,

Start=((ADDR port+1)*(Widthport)) -1
End=(ADDRport)*(Widthport)

ROKIZ, HER—MEOT RV R w7 2RLET,
T=IHOKR—=F TRV A ~v

T ‘ ‘
g [R—+tDODT—% PKLR
1 16384 | <— |31]30(29|28|27|26]|25|24]|23|22|21|20]19|18|17|16|15]14]13[12]111]11019|8]7|6]514]312]|11]0
2 8192 | <— |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—] 3 2 1 0
16 1024 | <— |1 0

32 512 | <—|0
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NITAHDKR—F TRVAR =

N)TA8 | R—bD/RYT4 TFLR

1 2048 | <{—- 3 2 1 0
2 1024 | <—- 1 0
4 512 | <{— 0

F 27 /L R—h RAMB16 O AEYNEDOHIHL

INIT xx BHEAEHRATHIE, TR ADIL T X2 — a2 RAMB16 O ATYVONEEZHHLTXET, &
RAMB16_Sm_Sn O #IHIE 1%, 64 FEIEO WL B INIT.00 ~ INIT 3F) TIHREL X7, £EIEIL. 64 @ 16 A
MHARY ., & EF 16384 By M AR ETEXET,

INITP.xx JBIEZE T 2L, TARAAL RO T4 XK a2l —2ar F3 7 — R R T 0 ARV EZPIHETEET,
9. 18,36 By MEIZay 74X a2l —ar&NR—bo T A0 WIHME I, 8 fED#HA{L)EME INITP.00 ~
INITP.07) TIHREL T, K BMIL 64 D 16 HEEfEORY ., A 2048 By ha4RE TEET,

INIT xx £721% INITPxx JBIEZFRELARWEEEIL. TOTRLVADMEIL 0 IR ESNET, BME2 TR ET5
L. BEAIE YR 0 120 ET,

F 2T L R—k RAMB16 O H /1L 2% O #IHL,

Spartan®-3A LARED T S A XTI, EIREEARE (GSR 2% High 0 L&) ICH IV AZ DA E Y M 0 F7203 1 191 H#]
fbc&xEd, £, By N Uy TV L7tk OE%E ., BIRHEAREOYELI LB RHEICHE TEET, T2
7L AR—k RAMB16 O H /1L 2% 24145 @M1 iE, INIT_A, INIT_B, SRVAL_A, SRVAL B @ 4 fi¥E3%0 %
9, INIT A BMEILERBAREOR—R A OH L AZOMEMEZEFEEL ., INIT B BT ERBEAREOR—KB O
WAL o2 OMEEEELET, SRVALA EIEIZAR—K A TSSRA (v NVUEyh) AT —RLizt&DF)]
HEZFEEL. SRVALB J&M: 34—k B T SSRB (Bv /Uty ANETH—h lztxomEEIEELET,

INIT_A, INIT_B, SRVAL A, SRVAL B J&#: 1%, 16 EH THELE T, ZOMBEIZR—MEIZL>TRRVET, =
EZIE. A=A DIEN 1, H—F B OIEN 4 ® RAMB16.S1.54 D4 R—F A O LI ZAZ1T 1 B e DT,
INIT A F721% SRVAL A IZIE 1 7 0 LMEETEEH A, A—FB OHILIAZIL 4 Y MedD T, INIT B F721%
SRVALB IZ0 ~F ® 16 #HEAfE TEXET,

NUT 4 EwhEE iR —hTlL, HAOLAZO YT 08 451% . INIT_A. INIT_B, SRVAL_A., SRVAL B DfE®D EArE
NCHRELET,

INIT BE SRVAL BIEAIEELRWEAIE. T 74V RT 0 I8 LS E 1,
EXIAHLET—RDOER

WRITEMODE_A EM:1%, =27 /v 7R—hk RAMB16 DR —h A DATVRBLOH IO E AL . WRITE MODE_B
B, A —FB OAERVBIOH I ORNEEZHIEILET, 7 74/LFTliX, WRITEMODE A & WRITE MODE B |
W7t WRITE FIRST IR ESNVTWET, ZOHAE . ANEPRAEVICEZIAENT-ZRICEOESH IENET,
READ_FIRST |2 ET DL, AREVONEN M IS, ASMEBAEVICEZIAENET, NOCHANGE IZERET
HECATMEIFAEVICEZAENE T, HITOMEITE{LEE AL, F—FA LR —F B TRICAEY B/ITHE A H
L/ EBXAREITEIELIESEA OB ORI ITIEIZODWTIE, [R—F A LR —F B BBE T8ROI 1%
L TLTEE N,

AR—h A ER—b B BBAE T HHE ORI E
Spartan—3A 7 w7 SelectRAM™ X, 5848727 27 /L AIR—hk RAM T, 2 DDA — MR EIRFIZFEICAEY BT 7B

TEFET, 2L, —HOR—=IRHDHAEY BNVICEZABLZIToTWDEAE. ) — F DR —KIT clock-to—clock
T NT VT HALRNIT, FDAEY BAICH L CTESIALFLITHAH L ZEZIT LW T AL ERHVET,
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WDOFRIZ, T 27 /v R—h RAMBL6 THAVRRAELZEG S OEELZ, WRITEMODE A & WRITEMODE B D% & 5]
WCRLET,

WRITE MODE_A=NO_CHANGE, WRITE MODE B=NO_CHANGE O ;#&

T=52 | \UT4
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB DOPA | DOPB | RAM RAM
0 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM 2ie7el | b7
1 0 1 1 DIA DIB DIPA DIPB =1k X =1k X DIA DIPA
L oL
0 1 1 1 DIA DIB DIPA DIPB X =1k X =1k DIB DIPB
L L
1 1 1 1 DIA [DIB [DiPA |DIPB | zqp | v | = |z | X X
7oL L 7oL L
WRITE_MODE_A=READ_FIRST . WRITE_ MODE_B=READ_FIRST D&
T8 | \UTA
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB DOPA | DOPB | RAM RAM
0 0 1 1 DIA [DIB |DIPA |DIPB [RAM |RAM |[RAM |RAM | z5qprel | 257l
1 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA
0 1 ) 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIB DIPB
1 1 7 1 DIA DIB DIPA | DIPB RAM RAM RAM RAM X X
WRITE_.MODE_A=WRITE_FIRST . WRITE_.MODE_B=WRITE_FIRST O34
T2 | N7«
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB DOPA | DOPB | RAM RAM
0 0 1 1 DIA DIB DIPA | DIPB RAM RAM RAM RAM el | 2kl
1 0 1 1 DIA DIB DIPA DIPB DIA X DIPA X DIA DIPA
0 1 1 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB
1 1 1 1 DIA DIB DIPA DIPB X X X X X X
WRITE_MODE_A=NO_CHANGE ., WRITE_.MODE_B=READ _FIRST D&
T8 | \UTA
WEA | WEB | CLKA | CLKB | DIA DIB DIPA | DIPB | DOA | DOB DOPA | DOPB | RAM RAM
0 0 1 1 DIA [DIB |DIPA |DIPB [RAM |RAM |[RAM |RAM | z5qprel | 257l
1 0 1 1 DIA DIB DIPA DIPB =1k X =1k X DIA DIPA
7L 7L
0 1 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIB DIPB
1 1 T 1 DIA DIB DIPA DIPB =1k X =1k X DIB DIPB
7L 7L
Spartan-3 547 3!) 54K (HDL F)
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WRITE MODE_A=NO_CHANGE, WRITE MODE B=WRITE FIRST O34

T—5 | \UT«
WEA |WEB | CLKA | CLKB |DIA |DIB |DIPA |DIPB | DOA |DOB |DOPA|DOPB|RAM | RAM

0 0 0 0 DIA DIB DIPA | DIPB |RAM |[RAM |RAM |RAM | Z5{p72L | 25kl
1 0 0 1 DIA DIB DIPA [ DIPB | zfp | X i | X DIA DIPA
L L
0 1 1 7 DIA DIB DIPA | DIPB | X DIB X DIPB | DIB DIPB
1 1 1 1 DIA DIB DIPA [ DIPB | zfp | X i | X X X
L L

WRITE.MODE_A=READ _FIRST X T" WRITE MODE_B=WRITE_FIRST

T—8 | \)T4
WEA | WEB | CLKA | CLKB |DIA [DIB |DIPA |DIPB |DOA |DOB [DOPA|DOPB|RAM | RAM

0 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM Bzl | b7l
1 0 1 1 DIA DIB DIPA DIPB RAM RAM RAM RAM DIA DIPA
0 1 1 1 DIA DIB DIPA DIPB X DIB X DIPB DIB DIPB
1 1 1 1 DIA DIB DIPA DIPB X DIB X DIPB DIA DIPA
THAODANFE
AVAB v T—ay af
i HEAE
CORE Generator™ L7 % —K nJ
~7ua@HR—h A A]

EAARTRERMSE

B BAT {[E] T4k SR BH
INIT_00 ~ 2 HH/ L&D T T Pr RAM B 0D T — 2885y D W) I % 5 &
INIT_3F 16 £
INIT_A 2 %/ fEEDE EREA NG = a7 4F¥ a2l —ar %o DOA/DOB H AR —h
16 ##K OYHEZFRE, Y MEIX, RAM O A R—FE=
X BAR—FOIEICL>THRFEDET,
INIT_B 2 s/ fEEDME EREA NG = a7 4¥ 2l —ar %o DOA/DOB H AR —Fh
16 %% OYHEEZIEE, B MEIZ, RAM O A R—FE7-
IZ B AR—FDIFEICE>THREVET,
INITP_00 ~ 2 ¥/ L&D T _NTERm RAM L5 D /U7 135553 O R HE % F6 E
INITP_07 16 1%L
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B "84T

=}

T4k

=5t BA

SIM_COLLISION_
CHECK

Pl

ALL,
WARNING_
ONLY|

GENERATE_X_

ONLY,
NONE

ALL

AEVDFANRAELIZG A2 —ar D)
VR B CEET, M i/k@tk@fﬁo

ALL IZERETHE, BhE Ao —U N A&
. BETHHEABLOARVOENRE X)
2720 ET,

WARNING_ONLY (ZERET DL, BiEAyZ—
COHRNPH DS, BETLIHIBLOAEY
DEIFZEOFERFFSNET,

GENERATE_X_ONLY IZF%E T 5L, EiE Xy
=V, BEETIH B L OAE
VDN ARE (X) 12780 FET,

NONE IZF%ET D&, BE Ay — I H &
N, BEETIHABIOARVIOMEITFOE
FREINET,

AE: ALL UAOMEICRETDHE, v Ial— /a
VHIZT A ORMEE B TE R0
DEEEETIHGEITEENLIETT, .ﬁ?fﬂi
[&k/>ab—yay FHEAL ﬁ%]\“j%?ﬁﬁﬁ
LTLEE W,

SRVAL A 2 ¥/

16 %

T_RCEnm

RSTA ¥ &7 % —h3 %L, DOA/DOB /1R —
F23 v b (1) £330 By MO) IR ESNDLHFE
ETEET, EvMMEIZ. RAM O A R—FDIREIZ
FoTIEVET,

SRVAL_ B 2 ¥/

16 %

TR_RCEnm

RSTB "> %7 % —h9 5L, DOA/DOB H /iR —
F23Ew b (1) F2130 8y MNO) IR ESNDEHHE
ETEET, EvMMEIX, RAM © B R—hDIEIC
Ko THEVET,

WRITE MODE A | <05

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EXAZB TR DOA/DOB R—hTEITEND
ggwﬁ~}@@11@%#§ﬁb1ﬂ WRITE_FIRST (2
RETDHE, ENAR—NIEZIAENTHLH NS
AUET, READ_FIRST _prffrék Bl E
TIAENBHIIZ, RAM O LARTOENH F1R—FMZ

HAsnEd, NO CHANGE IZEXET DL, 1)
AR—bDO LT OMEIHERFS U, H AR —FOEAE
{LLERE A, RAM OR—INBAEZ G A EHS 720
AT, ZOE—RIIRETHILEBEIDLET,

WRITE MODE B | <r241

WRITE_FIRST,
READ_FIRST,
NO_CHANGE

WRITE_
FIRST

EFHXAHTw R DOA/DOB AR —hCHEITEND
ké%@n“i’—h@ihf’ﬁé#éﬁébifh WRITE_FIRST (Z
WETHEAMENR—MIESIATN TS
FUFET. READ_FIRST | _prﬁ“ﬁ”é& T E
FIAFENDHIIZ, RAM O LLRTOE A 1R —RMZ
H &N ET, NOCHANGE IZHRETHE, H
R—bDOLIFIOEI MRS, AR —hDEAZE
muiﬁ/u RAM DR — BB Z FE A H & a0
BlE, ZOE—RNICRETHILERBEIDLET,

VHDL &2k

Library UNISIM;

(AVRZVTT

WD 2 OOREXNFLELLWIESITat—L . =T AT 4 BSD

—3Y)

AT AR AT £
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use UNISIM.vcomponents.all;

-- RAMB16_S36_S36: 512 x 32 + 4 Parity bits Dual-Port RAM
-- Spartan-3
-- Xilinx HDL Libraries Guide, version 12.2

RAMB16_S36_S36_inst : RAMB16_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
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
SIM_COLLISION_CHECK => "ALL"™, -- "NONE", "WARNING", "GENERATE_X_ONLY", "ALL"

-- 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_05 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_06 => 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**

X
X
X
INIT_O07 => X"0000000000000000000000000000000000000000000000000000000000000000""
X
X

INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_1B => X"'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Address 256 to 383

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_22 => X""0000000000000000000000000000000000000000000000000000000000000000""
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000**

INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000*"
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_2A => X""0000000000000000000000000000000000000000000000000000000000000000*"
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_2F => X"'0000000000000000000000000000000000000000000000000000000000000000"",
-- Address 384 to 511

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_31 => X""0000000000000000000000000000000000000000000000000000000000000000*",
INIT_32 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_34 => X""0000000000000000000000000000000000000000000000000000000000000000"",

Spartan-3 54751 H4K (HDL A)
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INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_36 => X"'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000*,
INIT_38 => X"'0000000000000000000000000000000000000000000000000000000000000000"",
INIT_39 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3B => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- The next set of INITP_xx are for the parity bits
-- Address 0 to 127

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INITP_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 (
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
Port
Port
Port
Port
Port
Port
Port
Port

Port-

Port

>W>W>W>m>

B
A

32-bit Data Output
32-bit Data Output
4-bit Parity Output
4-bit Parity Output
9-bit Address Input
9-bit Address Input
Clock

Clock

32-bit Data Input
32-bit Data Input
4-bit parity Input
4-bit parity Input
RAM Enable Input

PortB RAM Enable Input

Port A Synchronous Set/Reset Input
Port B Synchronous Set/Reset Input
Port A Write Enable Input

Port B Write Enable Input

-- End of RAMB16_S36_S36_inst instantiation

Verilog i8it (A2 RAZ LT —23Y)

WD 2 S>ORELDFIELR WS IZae —L, = T4 T4 B E ORI T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S36_S36: 512 x 32 + 4 Parity bits Dual-Port RAM

Spartan-3

-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S36_S36_inst :

generic map (

INIT_A => X"000000000*,
INIT_B => X"000000000",

SRVAL_A => X"000000000*", --
SRVAL_B => X'000000000", --

WRITE_MODE_A => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
WRITE_MODE_B => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE
SIM_COLLISION_CHECK => "ALL"™, -- "NONE'", "WARNING", "GENERATE_X_ ONLY"', "ALL"

-- The following INIT_xx declarations specify the initial contents of the RAM

-- Address 0 to 127
INIT_OO0 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",

RAMB16_S36_S36

Value of output RAM registers on Port A at startup
Value of output RAM registers on Port B at startup

Port A ouput value upon SSR assertion
Port B ouput value upon SSR assertion

Spartan-3 547 3!) 54K (HDL F)
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INIT_02 =>
INIT_03 =>
INIT_04 =>
INIT_O05 =>
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 =>
INIT_3B =>
INIT_3C =>
INIT_3D =>
INIT_3E =>
INIT_3F =>

X**0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'*0000000000000000000000000000000000000000000000000000000000000000™"
128 to 255

X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000*,
X**0000000000000000000000000000000000000000000000000000000000000000",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000""
X""0000000000000000000000000000000000000000000000000000000000000000™"
256 to 383

X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000",
X"*0000000000000000000000000000000000000000000000000000000000000000™",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™",
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000*,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000™,

X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
384 to 511

X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000*,
X"*0000000000000000000000000000000000000000000000000000000000000000",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000*,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000*,
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000*,
X'"0000000000000000000000000000000000000000000000000000000000000000",

-- The next set of INITP_xx are for the parity bits

-- Address

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

388
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INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INITP_05 => X'0000000000000000000000000000000000000000000000000000000000000000**,

-- 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

s HIE R

Spartan-3 ¥ = %L —3ar FPGA = —H%— HAK

Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port
Port-
Port

A

T>W>W>W>T>m

A

32-bit Data Output
32-bit Data Output
4-bit Parity Output
4-bit Parity Output
9-bit Address Input
9-bit Address Input
Clock

Clock

32-bit Data Input
32-bit Data Input
4-bit parity Input
4-bit parity Input
RAM Enable Input

PortB RAM Enable Input

Port A Synchronous Set/Reset Input
Port B Synchronous Set/Reset Input
Port A Write Enable Input

Port B Write Enable Input

of RAMB16_S36_S36_inst instantiation
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E2E . FHAY ILAVE £ XILINX:

RAMB16_S4

: 16K-bit Data and 2K-bit Parity Single-Port Synchronous Block RAM with 4-bit Port

WE RAMB16_S4

EN
SSR DO [3:0]
— =

ADDR [11:0]

DI (3:0]

10854

M=E

ZOTHA ZUACNT, A ESIABBEREZ A 7-FH RAM 70y T4, 7' Hy7 RAM O —MIE 16384 £
ROT =5 ZERURHVET, BV OMME, ROFITRLET,

T—2 €I RUE &I
J—F# =] D —K#k g FELRA IR | T—R \R INYT 4 ISR
4096 4 - - (11:0) (3:0) -

AFX—T )V B EN L, A—hOFA ML, EXAL, Ve ML ET, EN 2 Low DG, 7T —XILEZIAEN
T, 7 (DO BLODOP) 1FE{LLER A, EN EUE>R (SSR) 28 High D4, Z7av2 (CLK) 23 Low 235 High 12
T bsExIT DO BELWDOP 2 SRVAL 2y bENET, T4 41— 7/1/ (WE) % High ®#4&1%. DI BLW
DIP OfEiAY RAM IZEXAENE T, EN 2% High T SSR & WE 78 Low D334 . 72778 Low 75 High | @J@%’%é
L2, RAM 77% L A (ADDR) IZA IS CNDT — X N5t A S ET, SSR 23 Low T EN & WE 23 High ™

Jv 73 Low 2>5 High IZHID DB EXIT, EEXIALTRL A (ADDR) CTEHEINEN TWAT —RIZT —H# A J) (DI :i‘o
L ODIP) OERFHEAIAENET, T —#H 11 (DO BLODOP) ICH HENAEIT, EXIALET—RICL->THRARVE
T, BXALE—RIL, T 74/ FTiE WRITEMODE=WRITE_FIRST (2R ES N TCVET,

BiTR OF A TIX. HEIE Y (EN. WE, SSR. CLK) 2872517 High THHEMEL TWETH, R—MIAN—F%
BELTCT 7747 Low 12T A2 TEXE9, RAMBI6 OR—RMIEE LA RN —Z 37 ay 7 NIZHIAENS
DT, CLB VY —RIFEHINEEA,
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£ XILINX: BL2E . FTHAY TLAVE

=D
i IR 3=
AR H
GSR| EN | SSR | WE | CLK| ADDR DI DIP DO DOP RAM O AE
T—4 NYTq
RAM RAM
1 X | X X X X X X INIT INIT AL AL
0 0 |X X X X X X Bl kel A7l i/l
0 1 1 0 1 X X X SRVAL SRVAL AR L AR L
0 1 1 1 1 addr data pdata | SRVAL SRVAL RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) A/l k2L
0 1 0 1 1 addr data pdata | Z={k7pL1, Y| RN RAM(addr) RAM(addr)
RAM(addr)2 . RAM(addr)2 ., =>data =>pdata
data3 pdata3

GSR=/'ua— )L v bk Uy ME &

INIT = 7 —# XY HIZ INIT B TRESNME, 774/ MNETXTO0 T,
SRVAL = SRVAL J& M Ca&ES#L7z SSR DT H — Mg Dl

addr = RAM 7RL- &

RAM(addr) = 7KL A ADDR @ RAM DN E

data = RAM O A 17 —#

pdata = RAM OV F ¢ F—X

L WRITE MODE=NO_CHANGE

2 WRITE_.MODE=READ _FIRST

3 WRITE_MODE=WRITE_FIRST

1L

ATUNEDOFHL

INIT xx BIEEER TR, AL ZADAL T 4FX 2l — 3 F2 RAMBI6 DAEVONEEZH L TEEST, &
RAMB16 O #IHMEI%., 64 FERE O #HIHILJEYE (INIT_00 ~ INIT 3F) T ELET., & BMIL,. 64 @ 16 EEEI DL
. ABE 16384 B AR E TEET,

INITP.xx JBIEAEH T 2L, TARAALADIL T4 Fal —ar FRE 7 — IR T ARVEFIEETEXET,
9. 18,36 EwMEIZZ 74X 2l —a SR —rDO T4 AEYOPIHEIL. 8 O FHI{LJETE INITP.00 ~
INITP.07) THEEL £, K EMEIT 64 (HD 16 #EEENAHEY . A FF 2048 B e E TE £,

INIT xx £721% INITPxx JBIEZFRELARWEEEIL. TOTRLVADMEIL 0 IR ESNET, BME2 TR ET5
L. BEAIE YR 0 120 ET,

Hh Lo 220 41H4E,
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Spartan®-3A LLFED T NRAATIL, BB ARICH L DAZOZE Y N 0 F203 1 Ik cxE4, £7-. &b
/Uy NET =R L% OEL, ERBEAROMIESIIRRAEICHRETEET, 70—k RAMB16 @
TV 2REZDOHHUBIE T ABMEICIE, INIT & SRVAL @ 2 fEfERHYET, INIT @I, BEFEAROH LY
AFOEEEELET, SRVAL JEMIX, SSR (B b/ Uk A% T H— mm%@ﬁm ELET,

INIT BEIOVSRVAL EMEIX, I LEE, HOAR—bOKE YR 1 Ev g Te 16 EBECTHIELTIRELET, L
ZIE. R—FEA 1 © RAMB16.S1 4. H ALV A% 1 EybMad T, NIT BLOSRVAL 1213 1 7213 0 245
FELET, B—MEM 4 O RAMB16.S4 OBAIZ. H LU AZN 4 Y NM2D T, 0 ~F O 16 #EIEELET,

NUT 4 By haeg e AR —MTiE, HAL T AZO/RUT 45551, INIT £7201% SRVAL OfED By N CHRELET,
FXIABET—RDFER

WRITE_MODE J&#:1%, RAMB16 AEVIB LN ONEEZFIFEILET, 7 74/Lh T, WRITE MODE | WRITE_FIRST

WICEREINTWET, ZOHE, ATVENRATNCEIAENZRICEOMEI B IENET, WRITEMODE %
READ FIRST IZRETH& ARVONRF N H ISt AJMENRAEVIZEZIAENET, WRITEMODE %
NO_CHANGE IZERET D&, AMMEIZAENIEZAETNE T, HOOEITEILLET A,

_\\'U- 12D A A 73_ /ﬁ

AVAB Y E—ay T
i e 17

CORE Generator™ BL 74—k T

~7adHR—h A

EARLT RS

B  Ew) {[E] T4k E
INIT 2 ¥/ & DfiE R NG = T 4X 2l — 9% 0 DO H R —
16 #%% rOWIHMEZTEE, E Y MEIX. RAM O A
R—=PFEZIE B R —TrOIEICE>TkEVE
T
INIT_00 ~ 2 W%/ LD T _TEnm RAM BECF 0D T — 05y O )i % 8
INIT_3F 16 %
INITP.00 ~ 2 HE S/ B FRTER RAM BLFI 0/ U 78 53 DX A 7
INITP_07 16 %
SRVAL 2 S/ EEDE T _CEn SSRE v ZTH—h3 5L, DO HAR—IR
16 %K b (D) £33V MNO) IZERESNDLD
FBET&ET, B MEIX. RAM O A FR—
MEZIL B A —FDIRIZ L > TR EVET,
WRITE_.MODE ==Yl WRITE_FIRST, WRITE_FIRST AL a<wL R DO F—hTEFE
READ_FIRST, NHEEOR— OEEEEELET,
NO_CHANGE WRITE,FIRST IR ETHE, ENR—
%ﬁ\iﬂfﬁ bH IS ET,
READ FIRST IZF% E T DL, Bl EMAE
TIAENDHINT, RAM O LARTOAE DS H 7
S— GZHjjjé’i’LiTo NO_CHANGE 2%
ETHE, HIR—=FOLLRTOE AR &
. AR =N ZE{LLEE A, RAM
DR — IO E GRS NGAX, 20
E—RIZRETHIELERBEIOLET,
Spartan-3 547 35') HAK (HDL )
392 http://japan.xilinx.com UG607 (v12.2) 2010 &£ 7 A 23 H



£ XILINX: BL2E . FTHAY TLAVE

VHDL fEift ({2 RA2 L T—23Y)

WD 2 OOEXNFAELIRW GBI —L, 2T AT 4 EE ORI £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- RAMB16_S4: 4k x 4 Single-Port RAM

-— Spartan-3
-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S4_inst : RAMB16_S4
generic map (

INIT => X"0", -- Value of output RAM registers at startup
SRVAL => X"0'", -- Ouput value upon SSR assertion
WRITE_MODE => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE

-- The following INIT_xx declarations specify the initial contents of the RAM
-- Address 0 to 1023

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000*,
INIT_O1 => 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 1024 to 2047

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000*",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_18 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1A => X""0000000000000000000000000000000000000000000000000000000000000000°",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000"",
-- Address 2048 to 3071

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000**,
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_28 => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2A => X""0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000"*,
-- Address 3072 to 4095

INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
INIT_31 => X""0000000000000000000000000000000000000000000000000000000000000000"",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000"*,
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INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000"™"
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000""

INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000")

port map (
DO => DO, -- 4-bit Data Output
ADDR => ADDR, -- 12-bit Address Input
CLK => CLK, -- Clock
DI => DI, -- 4-bit Data Input
EN => EN, -- RAM Enable Input
SSR => SSR, -- Synchronous Set/Reset Input
WE => WE -- Write Enable Input
):

-—- End of RAMB16_S4 inst instantiation

Verilog 58t ([ RBA L T—23Y)

KD 2 SO T HFIELE VAT — L, T T4 T4 B =S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;
-- RAMB16_S4: 4k x 4 Single-Port RAM

-— Spartan-3
-— Xilinx HDL Libraries Guide, version 12.2

RAMB16_S4_inst : RAMB16_S4
generic map (

INIT => X"0", -- Value of output RAM registers at startup
SRVAL => X"0'", -- Ouput value upon SSR assertion
WRITE_MODE => "WRITE_FIRST", -- WRITE_FIRST, READ_FIRST or NO_CHANGE

-- The following INIT_xx declarations specify the initial contents of the RAM

-- Address 0 to 1023

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_07 => X

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 1024 to 2047

INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000™"

"00000OOO0000000OOOOOOOO00000OOOOOOO00000000OOOOOOOOOOOOOOOOOOOOO":

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"",
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INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000"",
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,

INIT_1C =>
INIT_1D =>
INIT_1E =>
INIT_1F =>
-- Address
INIT_20 =>
INIT 21 =>
INIT 22 =>
INIT_23 =>
INIT 24 =>
INIT_25 =>
INIT 26 =>
INIT_27 =>
INIT 28 =>
INIT_29 =>
INIT_2A =>
INIT_2B =>
INIT_2C =>
INIT_2D =>
INIT_2E =>
INIT_2F =>
-- Address
INIT_30 =>
INIT_31 =>
INIT 32 =>
INIT_33 =>
INIT 34 =>
INIT_35 =>
INIT 36 =>
INIT_37 =>
INIT 38 =>
INIT_39 =>
INIT_3A =>
INIT_3B =>
INIT_3C =>
INIT_3D =>
INIT_3E =>
INIT_3F =>

port map (
DO => DO,

ADDR => ADDR,

CLK => CLK,
DI => DI,
EN => EN,
SSR => SSR,
WE => WE

)

X'

'0000000000000000000000000000000000000000000000000000000000000000™"

2048 to 3071

X'

'0000000000000000000000000000000000000000000000000000000000000000™"

X""0000000000000000000000000000000000000000000000000000000000000000™

X'

*0000000000000000000000000000000000000000000000000000000000000000"

X""0000000000000000000000000000000000000000000000000000000000000000™

X
**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"
X

X
X
X
X

0000000000000000000000000000000000000000000000000000000000000000™"

0000000000000000000000000000000000000000000000000000000000000000"

X"'0000000000000000000000000000000000000000000000000000000000000000™"

X'

'0000000000000000000000000000000000000000000000000000000000000000

X'"0000000000000000000000000000000000000000000000000000000000000000™,

X'

X'"0000000000000000000000000000000000000000000000000000000000000000™

X'

'0000000000000000000000000000000000000000000000000000000000000000™"

3072 to 4095

X'

'0000000000000000000000000000000000000000000000000000000000000000™"

X""0000000000000000000000000000000000000000000000000000000000000000™

X'

*0000000000000000000000000000000000000000000000000000000000000000

X'"0000000000000000000000000000000000000000000000000000000000000000™"

X+
*0000000000000000000000000000000000000000000000000000000000000000°*
"*0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"
X

X
X
X
X

0000000000000000000000000000000000000000000000000000000000000000™"

0000000000000000000000000000000000000000000000000000000000000000"

X"'0000000000000000000000000000000000000000000000000000000000000000™"

X'

'0000000000000000000000000000000000000000000000000000000000000000°

'0000000000000000000000000000000000000000000000000000000000000000™,

X'"0000000000000000000000000000000000000000000000000000000000000000™,

X'

X'"0000000000000000000000000000000000000000000000000000000000000000™

X**0000000000000000000000000000000000000000000000000000000000000000™)

-- 4-bit Data Output

-- 12-bit Address Input

-- Clock

-- 4-bit Data Input

-- RAM Enable Input

-- Synchronous Set/Reset Input
-- Write Enable Input

-- End of RAMB16_S4 inst instantiation

A MR

Spartan—3 ¥ =Xl —ia FPGA = —H%— HAK

Spartan—-3 FPGA 7731 5 —& 3 —h
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RAMB16_S4_S18

: 16K-bit Data and 2K-bit Parity Dual-Port Synchronous Block RAM with 4-bit and 18-bit Ports

WEA |RAMB16_S4_S18
ENA

SSRA DOA [3:0]
CLKA -
ADDRA[11:0]
DIA [3:0]
WEB
ENB
SSRB DOPB [1:0]
CLKB DOB [15:0]
ADDRB [9:0]
DIB [15:0)
DIPB [1:0]
XADEIE

M=E

ZOTHAY ZU AN, A E XA LB REA i 2 7=

LT aT )L AR—FOEH RAM Ty T, £ 71y RAM

DR =ML 16384 B DT —X AEUNRHVET, RN—MEHN 9, 18, 36 B MIar74F¥ ol —arInjf-iR—h
Wik, 5122048 B b RYT 4 ARUNRHDET, KA —ME, FC 16384 DT —4% AEY BV L TT 7+&
ALET, ER—bOT —HIEIL, TNENEDNCRETEET, 2OV AMDOR—FBI N VOEERILH—

FOFA ] DRITTRENTHET,
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=D
o I 3R
MR A
AR H A
GSR | ENA | SSRA| WEA| CLKA| ADDRA| DIA | DIPA | DOA DOPA RAM DA
7 —4
RAM /N7 4 RAM
1 X X |x X X |x INIT_A INIT_A AL AL AL L
0 X X X X X AL b7 AL AL
0 1 1 0 1 X X [x SRVAL A SRVAL A il | L
0 1 1 1 1 addr data | pdata | SRVAL_A SRVAL_A RAM(addr) RAM(addr)
=>data =>pdata
0 1 0 0 1 addr X X RAM(addr) RAM(addr) il b7z
0 1 0 1 1 addr data | pdata | Z8{k7211, X PN RAM(addr) RAM(addr)
RAM(addr)2, | RAM(addr)2. =>data =>pdata
data3 pdata3
GSR=Zm— )L vk Uy MEE
INIT A = L 22 HIZ INIT A B CRESNIZE, 7740 MNITXTO0 T,
SRVAL A = LY AHX Dl
addr = RAM 7RL &
RAM(addr) = 7KL 2 ADDR @ RAM OWNE
data = RAM O A 17 —#
pdata = RAM O )T ¢ 5 —X
I WRITE_MODE_A=NO_CHANGE
2 WRITE.MODE_A=READ_FIRST
3 WRITE_MODE_A=WRITE_FIRST
Spartan-3 547 3!) 54K (HDL F)
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FT2E: THAY ILAVE
K B
AR Hh
GSR | ENB | SSRB| WEB | CLKB| ADDRB| DIB | DIPB | DOB DOPB RAM D RZA
T—4 NYT4
RAM RAM
1 X X X X X X INIT_B INIT B AL AR L
0 X X X X X ZEib7eL EAb7aL k7L ikl
0 1 1 0 1 X X X SRVAL_B SRVAL_B AL AL
0 1 1 1 1 addr data | pdata | SRVAL B SRVAL B RAM(addr) | RAM(addr)
=>data =>pdata
0 1 0 0 0 addr X X RAM(addr) RAM(addr) A/l 7zl
0 1 0 1 0 addr data | pdata | Z={k 7211, izl RAM(addr) | RAM(addr)
RAM(addr)? , RAM(addr)2, =>data =>pdata
data3 pdata3
GSR=Zm— 3L vk UV MER
INITB = tH J L A2 HIZ INIT B BHECRESNIE, 774V METXTO0 TT,
SRVAL B = L Y AZ D1l
addr = RAM 7RL &
RAM(addr) = 7 RL- 2 ADDR ® RAM D N%
data = RAM O A )5 —#
pdata = RAM O YT ¢ 5 —X
I WRITE_MODE_B=NO_CHANGE
2 WRITE.MODE_B=READ_FIRST
3 WRITE_MODE_B=WRITE_FIRST
R—b+ D ERBAR
R—k A K—hk B
THAY T=8 [/NUTa | TRLR [ T=5 [ \UTq [ T=5 [/XUTq | TRLR | T=5 [ N)T«
ILAVE )L @) | EIL@) | /AR INK INR )L @) | EIL@) | /AR INK INR
RAMB16_S4.S18 | 4096 x 4 | — (11:0) (3:0) - 1024 x 16 | 1024 x 2 | (9:0) (15:0) | (1:0)

(a) V—R% X &
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BR—NI, ZNEThor/ay 7 B2 F/PLET, F—hA DOKT—Z AL DIA) OBy sT v ZA L B
FOF =2 H #7132 (DOA) @ clock—to—out ZA A%, CLKA AL LET, R—F B OFKF—Z AL (DIB) D
BTV BAL BIOF —2H 132 (DOB) @ clock—to—out #A A%, CLKB #HHELLF4, f 32— L vV
ENA (%, R —hF A OFiA L, EZIAL, Uy MHIIL ET, ENA 23 Low 4, 7 —XITEZIAENT, 1
(DOA BX T DOPA) IZZ (kL £H A, ENA &Ut vk (SSRA) 2 High D34 . 72 (CLKA) 28 Low 75 High (24
DEHHEZXIZ DOA :«toJ:U DOPA 73 SRVALA (v S ET, 74 A 1x—7 /v (WEA) & High ®3541%. DIA B
LN DIPA DB RAM IZEZXAENFT, ENA 28 High T SSRA & WEA 28 Low D34, 72y 7 Low 25 High 12
PR HLEEIZ, RAM 7% LA (ADDRA) IZHEMIS VTS T —H R Fe A HELET, SSRA 23 Low T ENA & WEA
23 High OA ., 7av )3 Low 5 High I8V O HEXIT, EXIAALT R A (ADDRA) TERINLTWDHT—RIZ
T —4 N JJ (DIA 3L DIPA) DfED FE A ENE T, 7 — &Hjjj (DOA BL W DOPA) I IS AMEE, EXIA
FHE—RIZE- TRV ET, EXAHRT—RIL, 7 74/ TlE WRITE MODE=WRITE_FIRST IZ3% ESNTWET,

AF—7 )L B ENB (X, R—h B OFiAHL, EXIAL Vb HIfILE3, ENB 28 Low DA, 7 —X 3 EX
AENT . 1 (DOB 3L DOPB) 12k L FH A, ENB &Ytk (SSRB) A% High ¥4, a2 (CLKB) 7% Low
5 High 12810 &b A LX(Z, DOB :JactU“ DOPB 7 SRVAL B (ZEvhESEd, 74 A F—7 /L (WEB) &, High @
BA1%. DIB 8L DIPB DfEE)Y RAM ([Z#EZIAEN £, ENB 23 High T SSRB & WEB 7% Low D&, 7y 7N
Low 75 High (2 @U*Ebét% RAM 7% L A (ADDRB) IZMISNTWDT — X H 1&3FE T, SSRB 28 Low T
ENB & WEB 728 High @354, 710y Low 75 High IZUIN DAL, EEIALTRL A (ADDRB) TiEREN T
WAD—RIZT —H A T) (DIB BL O DIPB) ODERFEAAEINET, ‘—ﬁtljjj (DOB L1 DOPB) i &5l
1L, BXIAHLET—RICL-TRARVET, EXIALE—RIX, 7 74/VETlE WRITEMODE=WRITE _FIRST (Z5% E X4
TWET, BHROFEATIL, HI#EE Y (ENA, WEA, SSRA, CLKA, ENB, WEB, SSRB, CLKB) 23777 4+~ High T
HETELTCWETN, R—MIA L NN—FERELTT T 47 Low IZTHZELTEET, RAMBI6 DR —MIALE
LTeA v R—=237 0y NI AIAENDD T, CLB VY —A I EHINET A,

TRL R =o'
R —MI, R —FDIEIZL > TRRAT RV RIEE T EEH AL T, [FIL 18432 D AT BMZT 7EALET,
[F—ZHADOR—F TRL A =7 [NWRT I, TRTOR—IMET 16384 [HDOAEY w/LE2T —ZDOKHIAEH

TEEJ, 9,18, BX 36 Y MEDKR—RIZ i [NUF L HDOR—K TRVA =7 JIZRT I, 2408 fHD /N
T4 AEY BALHVET, FEOR—METOWILAR RAM OLE L, IRORUTL > TIREESHET,

Start=((ADDR port+1)*(Widthport)) -1

End=(ADDRport)*(Widthport)
T=IHOR—=r TRV A ~v 7

T8 ‘ ‘
g [R—bDTF—2 7KL
1 16384 | <— |31|30]29|28|27|26|25|24|23| 22| 21| 20| 19| 18| 17| 16| 15| 14| 13| 12| 11| 10| 9| 8] 7[6]|5[4]|3[2|1]0
2 8192 [ <— |15 14 13 12 11 10 9 8 7 6 5 41 131 12| || [0

4 4096 | <— | 7 6 5 4 3 2 1 0
8 2048 [ <—| 3 2 1 0
16 1024 | <— |1 0

32 512 | <—|0
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E2E . FHAY ILAVE £ XILINX:

NITAHDKR—F TRVAR =

N)TA8 | R—bD/RYT4 TFLR

1 2048 | <——| 3 2 1 0
2 1024 [ <—| 1 0
4 512 [ <—— O

F 27 /L R—h RAMB16 O AEYNEDOHIHL

INIT xx BHEAEHRATHIE, TR ADIL T X2 — a2 RAMB16 O ATYVONEEZHHLTXET, &
RAMB16_Sm_Sn O #IHIE 1%, 64 FEIEO WL B INIT.00 ~ INIT 3F) TIHREL X7, £EIEIL. 64 @ 16 A
MHARY ., & EF 16384 By M AR ETEXET,

INITP.xx JBIEZE T 2L, TARAAL RO T4 XK a2l —2ar F3 7 — R R T 0 ARV EZPIHETEET,
9. 18,36 By MEIZay 74X a2l —ar&NR—bo T A0 WIHME I, 8 fED#HA{L)EME INITP.00 ~
INITP.07) TIHREL T, K BMIL 64 D 16 HEEfEORY ., A 2048 By ha4RE TEET,

INIT xx £721% INITPxx JBIEZFRELARWEEEIL. TOTRLVADMEIL 0 IR ESNET, BME2 TR ET5
L. BEAIE YR 0 120 ET,

F 2T L R—k RAMB16 O H /1L 2% O #IHL,

Spartan®-3A LARED T S A XTI, EIREEARE (GSR 2% High 0 L&) ICH IV AZ DA E Y M 0 F7203 1 191 H#]
fbc&xEd, £, By N Uy TV L7tk OE%E ., BIRHEAREOYELI LB RHEICHE TEET, T2
7L AR—k RAMB16 O H /1L 2% 24145 @M1 iE, INIT_A, INIT_B, SRVAL_A, SRVAL B @ 4 fi¥E3%0 %
9, INIT A BMEILERBAREOR—R A OH L AZOMEMEZEFEEL ., INIT B BT ERBEAREOR—KB O
WAL o2 OMEEEELET, SRVALA EIEIZAR—K A TSSRA (v NVUEyh) AT —RLizt&DF)]
HEZFEEL. SRVALB J&M: 34—k B T SSRB (Bv /Uty ANETH—h lztxomEEIEELET,

INIT_A, INIT_B, SRVAL A, SRVAL B J&#: 1%, 16 EH THELE T, ZOMBEIZR—MEIZL>TRRVET, =
EZIE. A=A DIEN 1, H—F B OIEN 4 ® RAMB16.S1.54 D4 R—F A O LI ZAZ1T 1 B e DT,
INIT A F721% SRVAL A IZIE 1 7 0 LMEETEEH A, A—FB OHILIAZIL 4 Y MedD T, INIT B F721%
SRVALB IZ0 ~F ® 16 #HEAfE TEXET,

NUT 4 EwhEE iR —hTlL, HAOLAZO YT 08 451% . INIT_A. INIT_B, SRVAL_A., SRVAL B DfE®D EArE
NCHRELET,

INIT BE SRVAL BIEAIEELRWEAIE. T 74V RT 0 I8 LS E 1,
EXIAHLET—RDOER

WRITEMODE_A EM:1%, =27 /v 7R—hk RAMB16 DR —h A DATVRBLOH IO E AL . WRITE MODE_B
B, A —FB OAERVBIOH I ORNEEZHIEILET, 7 74/LFTliX, WRITEMODE A & WRITE MODE B |
W7t WRITE FIRST IR ESNVTWET, ZOHAE . ANEPRAEVICEZIAENT-ZRICEOESH IENET,
READ_FIRST |2 ET DL, AREVONEN M IS, ASMEBAEVICEZIAENET, NOCHANGE IZERET
HECATMEIFAEVICEZAENE T, HITOMEITE{LEE AL, F—FA LR —F B TRICAEY B/ITHE A H
L/ EBXAREITEIELIESEA OB ORI ITIEIZODWTIE, [R—F A LR —F B BBE T8ROI 1%
L TLTEE N,

AR—h A ER—b B BBAE T HHE ORI E
Spartan—3A 7 w7 SelectRAM™ X, 5848727 27 /L AIR—hk RAM T, 2 DDA — MR EIRFIZFEICAEY BT 7B

TEFET, 2L, —HOR—=IRHDHAEY BNVICEZABLZIToTWDEAE. ) — F DR —KIT clock-to—clock
T NT VT HALRNIT, FDAEY BAICH L CTESIALFLITHAH L ZEZIT LW T AL ERHVET,

Spartan-3 54751 H4K (HDL A)
400 http://japan.xilinx.com UG607 (v12.2) 2010 &£ 7 A 23 H




