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= Spartan-3™ FPGA |i%, F v 7 FCABUMER ATV ZRELT 577V r—v a L CHEATE 59%
DX\ SelectRAM™ XEU Ty 7 BREFHEHINTWET, Sl Fhar 74 Fab—var it
TrarEMHT DI LT, SelectRAM 13, £/ T —ZiEE U — K #%» RAM,. ROM, FIFO, K%
7 LUT, T—#MEar =% RNy 7 7BIOV 7 LYAFELTHERATEES, 2077V
fr—gr J—hKTlX, 7av 7 SelectRAM O#E & #REIc DWW TCELBI L. Xilinx CORE Generator
VAT LEREHAL T, E£721% VHDL X Verilog 4‘/%5‘/“/I~—“/a YZEkoT, 7 ry 7 RAM OF
T arERETDHEIZOOWTHLMNILET, &b, Y=, TV r—vary J— el ss
EIZL, 7y 7 RAM Z2HHTE 8 FSERT 7 r—ra o ThiBL £,

[ZL&HIZ F T Spartan-3 754 AT, HECHEA DO T 1y 7 RAM AE U H Y £F, # 1 IRT LD
I, 7y 7 RAM A&V ORI Spartan-3 7 /3 A ADKE SIZ& - TRARD F7,

% 1: Spartan-3 T/AA 2N T Ov 4 RAM

Spartan-3 T T EnTOy wJowsy RAM @ RAM @
INA R RAM %1 2 RAM # RAM #k BEw K BWKEwYE

XC3S50 1 4 4 73,728 72K
XC3S200 2 6 12 221,184 216K
XC35400 2 8 16 294912 288K
XC3S1000 2 12 24 442,368 432K
XC381500 2 16 32 589,824 576K
XC3S2000 2 20 40 737,280 720K
XC3S4000 4 24 96 1,769,472 1,728K
XC3S5000 4 26 104 1,916,928 1,872K
AE:

1. IKEwk =1,024 Ew k (AT LHR)

%71y 7 RAM 1%, 18432 £ v F@ﬁiﬁ?(??/(/ﬁ RAM THERR S, AEY 207 4F¥ =2l —
varilEoT, 16K By MIT—HHERIZEIV S CoONET, £/, VDO 2K E Y MIRU T o
By hdHDZWEEMOT—4 B v b &L’Cﬁfﬁ’(%iﬁ“o 7 vy 7 RAM AE V2L, BRI L 7=
2007 A KR—K (F—F ABLOFR—bF B) B3H Y. TOHEEIIRFT, 2 2OR— N I5HLA]

BETT, /o, MA— N TCT—FDOEZIALGAHLEIT) ZENTEET, FATY F—MI %
ﬂ“L%ﬂ“w)ﬁ\:'/ﬁ\ sy AFZ—TN, BEIOTA N A F—TNMZRAML £, seAHL LR THE
1TENDTD, Jay s oy ray 7 A X—T)BUNETT,
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[E. TR FNOFREEIFFEL TOWET, IRTOAKRITEMNGELICERINDAHENHY ET,

REIIBROBA : Xilinx TETHFA>. a—F, Z0HOERE MTRREZORE] TRELTVET, SO, 775 —avFqFEFBRO—ERBHELTTFA>, a—F, %
DDEREIRBEL TEY FT A, Xilinx (L DOEEHAEFREDIL —LELLRITLRVNEWVNSI T LERATILDTEDHY FRA. BEHENCBH TRESNDIGEEICE. BER
BHOHEEZTHEEINHY ET, Xilinx [, REOZZHEICETIVALLIRIAELZTHEIBOTEDHY EFRA, CORIEGTEORMRELBIRIEICIE, EMBEOIL—LEZITHN
CEDRIEFERITRA. BLUTEEOHEDBMICKT 2 EEEITOVWTORTHERIELEFNET,
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ST XILINX® Spartan-3 FPGA T?®J A v 4~ RAM 0ff

71y 7 RAM ZWHHICT 270 R—F AV TR, K1 ITRT I, 1 207 7Y r— g
TV IV AR—F AFVELTCHHEHATEET, SHIZ, &7 ry 7 AEVIINLODDT A
JRIZar 7 X ab—varTEET, £ 212 SelectRAM DFiEEZRL £7,

Fo, HEOT7 ey 7 RAM # W A —RERTHIET, B MMBLIOT—-RFEOEZN AT #{E
L. FEBIZRBIRR Y Y —RAEMERAL T A IV VB R/RICT A ENTEET,

WEA RAM16_wa_ Wg
ENA
SSRA DOPA[ps—1:0
CLKA > [Pa—1:0]
ADDRA[ra—1:0] - DOA[w,—1:0]
r——
DIA[wa—1:0] -
DIPA[3:0]
>
WEB WE RAM16_Sw
ENB EN
iSRB DOPBI[pg-1:0] SSR DOP[p-1:0]
LKB > CLK
DOB[wg-1:0 .
ADDRBJ[rg—1:0] >> [We >] ADDR[r—1:0] P> DO[w-1:0]
DIB[wg—1:0] - DI[jw-1:0]
DIPB[3:0 DIP[p-1:0
[ ]> [p ]>
(a) Dual-Port (b) Single-Port

X463_01_040403

AE

1. waB&Uwg [, R—F A R—F BEZNZTNTORT—F NRRAB (N T4 EVREMR-T—42 Ev F)ERTEHR
2. paB&LUpglE. NUTFT 1 EvbELTHET DT —42 NRIBERTEH

3. BLUrglE. R—kF ALR—FBEZAETIADT KL R NRIEETTEH

4. FR—bI2HBEHEMEE CLK. WE, EN 8 LU SSR [, s RETEET,

1. Ta7IiR—Fk @ BLVIUFILR—F (b) D SelectRAM 18K 7 Aw %

% 2: SelectRAM 18K 7 Ow Y AEYHEHMESIUT IV r—ay
YT 4 kT RAM ORE v Rk | 18,432 (16K 5 — 4 + 2K /U 7 1)

AV HEE 16Kx1
8Kx2

4Kx4

2Kx8 (/ST 472 L)

2Kx9 (x8 + 73U F 1)

1Kx16 (/SV 7 1721 )
IKx18 (x16 +2 /XU T 1)

512x32 (/XU T 4721 )
512x36 (x32 +4 )Y 7 1)

256x72 (> I - R—F DR

NUT 4 F—HEN, 1 XA P LD REWFEEDORAE T a LT
fEATE, =% v b &L THLMEHARE
T e A 200 MHz (% )
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Spartan-3 FPGA TMO 7 0 v - RAM O fER

S XILINX®

J0ov%- RAM &2
=

# 2: SelectRAM 18K I Aw Y AEUHMEE LU T7 T r—2 3> (Continued)

BAIVT A B =T = AR B[R Ao 2 —T = A A, BEIARIZITEY T v
M, #EAH LICIE clock-to-output SBIERH Y . LI R E DD
DOFAHH U /EZ AR & [FEE,

UL R— b A[HE
True 7 = 7 /L iR — BLE
ROM, ###ifii%z 5> RAM QLS
BHOT — % R— NERE AIHE
E PP AR fE =P —ERT—H (T 74NV ETiIER)

ARE/R T ) = v o—H F—48 Z kL — FIFO, =5 AT ¢ v Z7{R-1F,
LIRS Ty AN, NoTZy RNy 757, V7KL TR
HBIET AV, T—HOWIARIF LK, XAV TN TV
ZEE, CAM, #EXEY 77 v ay T—7 ),
A VAV IAVES SIS N YN = VR A /A |
v, a—R ayRA—F xra—XF Fa—F HuLHx,
AT—h =y wArur=FrY 2Ty R T

vy IPHT RS I L AL —Y

¥ U > 7 % CORE Generator 27 Al%, Spartan-3 D7 1 v 7 RAM 2 G0 EHAEY 2 — L%
HHR— P LET, LRI, Z206TT,

* TURT YR FaTNVERIFVYI LA —F RAM £V 2—b

® ROM £ 2—/b

* A L OIERY FIFO £ = —/L

* CAM(HEAERAEV)EY2—/L

SO, AV I AT ALY TA4T7 7 VI2H 587 RAMBI6 E¥ a2 — Va2 EHT 5 &, G~ —
ADEDTY AL THL7 Ry 7 RAM 2R TE 9,

ZOT TV r—vary /—hTIiL, Spartan-3 7 2 v 7 RAM THEHATE A2E5 L BEICOWTIETT
2, 7y 7 RAM 77U r—ya A2 o0 THa L £97,

AR L 72 & 912, 77y 7 RAM IHECI< 50, ¥ 2 1279 XC3S200 (2%, T34 ADLET v VI
»25 CLB2AIDOBEIZT vy 7 RAM 231 Flld b £3, XC3S50 L W K& 7 Spartan-3 7 /34 A 2%, &
ADER, £y TZHbH /0O »H CLB 2 FInEEN-LiEIc7 a7 RAM M 1 FITF25H0 7, &
TyVIZHBHT ay s RAM (22 T, XC3S4000 F LT XC3S5000 CTid, = v VM E¥EICHEIT
HEowz2¥onT ey 7 RAMBHY, 63450 Ed, £ 1LICTAA AT LOFEKBIOT 12y
J RAM #& 1R LET, 20XHIZ, 7av s RAMAIREZy IZHAHT20IC, Ny 77 )7
IET N RO BHAZRDBRRIBNCIETICHEL T,
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SIXILINX®

Spartan-3 FPGA T® 7 0w ¥ RAM O {E/H

T—% 70—

Block RAM Columns

-
J

OO@MO00O0000O0OOO0O0OCCOm@oo
oo O000000000000000 oo
oo O000000000000000 oo
ool 00000ooOOooooooooMUOo
O0O@MO00O0000000O00OCOCOC@oo0
oo O000000000000000 oo
oo O000000000000000 oo
ool 0O0oooooOoOoooooooooMUOO
OO oO00000000000COOC@Maoa0

oo O000000000000000 oo XC3S50
oo O0000000O00000000 oo
OOMUOO00000O00OO00O0OCOCOOCoOMUIOO
2 oo oo0oo0o00oooO0ogooao oo
XC35200 00 0000000000000000 o0
XC3S400 00 O000000000000000 00
XC3S1000 ool oooooooooooooooocMUOo
XC3S1500 OO oO00000000000COOC@Maoa0
XC3S2000 oo O000000000000000 oo
ooBlld00000000000000aMUAD

OO@MN 000000000000 O0C0CCO@O0 XC354000

00 O000000000000000 00 XC3S5000
oo O000000000000000 oo
OOMINOOOODODOOODOOOOOOOOKRUOO
|<—>| — | ¢ » |

2 CLBs Embedded Multipliers 2 CLBs Xa5.02. 062503

2: XC3S200 @7 B4 RAM B2 &

K71y 7 RAM ICBHEL TWAH DT, 18x18 = R_F w NRER TS, 7uvy 7 RAM L _Fy
RRERBEZEY AL ET D2 LIk o T, TUXNMEEISREA T LS 2 N TE £,
a7 RAM EJEHOT 0y 7 ARSI ELZ2 LIk T, TRV ABLOTF —Z ~DIE55E
ERNRENATY ZENTE, EbIC, #HEOT vy 7 RAM & DA —RERTHE, V—F vy
FEOKRERAT) BERTEET,

Spartan-3 7' v 7 RAM X582 T 27/ A—h AEVUTHY, M3 IWRTT—F% 70—0DFT T
ERIFFIZCHPR =ML ET, WA—RMI, FLAET) By MITZ7EBALETHE, A—FDOT—FIRIZ
Lo TT MU ARBREAMRITR R 2560360 7,

. R=FAF 1B FDTRLVR TA AL, RFICGRAHL / HEERABEITOMILL 2
7V R—1F RAM & L THREL £7

2. W=FBIX 1Y FDOTRVATA2AL, FRHCHAHL / EXRABZTOMILL o2
7V R—1F RAM & L THREL £7

3. F—bh AFEZABRF—F, K=k BiF#EAHLE—FTHD, BHOT R L 2&2/HL 7,
R—h A LR—FBDOTFT—HXIRIERDZENHY ET,

4. R—F BIFESAHLR—F, F—=F AFFEAHLF=FTHY, HHIOT N A2 £,
R—FBEHR—FADOT—FIBIRRDZERHY £7,
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Spartan-3 FPGA TM7J 0y % RAM M {E A

S XILINX®

Write - Read(®)
@Read <] Write
é Spartan-3 o
e} Dual Port 5
% | Blockram |
Write —\> < __—+—— Write
Read —~af+—" [~ Read

X463_03_020503

K3 SoTLBEUVTaT7IR—F TO0vS9 RAM TOT—RERX

i
Jjn

Try 7 RAM 7Y X7 4 ZICHER S NDEFIE, RIRT L4 dicmpasnEd, £31iF, 7

ny 7 RAM AV A—T A AEE, VTN R—=r,TFaT /L iR—F AT VIHEHATIIEE4. B

FMEETMERL £7,
1. F=2ANBLOHN

2. RNUFTAAABIOHA (F—% B—MER 1 31 b U EOBEIHERAHE)
3. BEDOAEINMEEZEBIRTHI-2DOT KL AAT
4

AL, FEEIAL, ity /Yy MUERICERET 5 & S EREHEE 5

%3 JOYYRAM AU E2—TJ 4 RIES

TaT7ILR—b

&5 SUYNR—r| R—+rA | R—FB 71
S AP DI DIA DIB N
RYF 4 Fe B AR (F—ZIEHR 1A DIP DIPA DIPB AS
A N EDSE
F— F N R DO DOA DOB )
NYTF 4 F=FHIRA(F—=ZMEN 1A DOP DOPA DOPB H
A4 M EDBE DR
T RLANRZA ADDR ADDRA ADDRB AN
T4 AF—T N WE WEA WEB ATy
Iy A R—T N EN ENA ENB AH
Rty MUty b SSR SSRA SSRB AA
ray s CLK CLKA CLKB AT

T—2AABLVHEA

M4 RTHITIE, T—F B—=FEEEKICT =& RZAERY T 4 XAOMG2EHET, 12L& 2L,
512x36 DHA. 36 B h F—Z R—FEIZIZTMSB L T4 U5 4 By F3EEN. £hIZ LSB
LLTRF—FEy N xET,
F—2BLORY T A HATEZIE, FICRATYT, 2V, IE Y MEOa 7 4 X2l —v 3 T,
F—H AJMEFZIEDI[0] &72 0, F—XH{E 513 DO[0] &720 £,

XAPP463 (v1.1.2) 2003 % 7 A 23 B

www.xilinx.co.jp


http://www.xilinx.co.jp

ST XILINX® Spartan-3 FPGA T?®J A v 4~ RAM 0ff

F—#4 AH/ R — DI[#:0] (DIA[#:0]. DIB[#:0])
F—F ANARAE, RAM ICBERENEF—F Y —2TF,

DI ANNRRZH DT —HFE, 7av 7 AFx—T7/VENBIR 74 A3x—7/L WE 2 High ® & X
7y 7 AJJH Low 225 High ~DhH B Y =y TP R AAJJN A ADDRIC L » THES vz
RAM OfEICEZAENET,

512x36 [p3[P2]P1]Po]  Byte3 | Bye2 Byte 1 Byte 0
P3| P2 Byte 3 Byte 2
1Kx18 Y Y
o P1| PO Byte 1 Byte 0
Qr/,
Pk Dlis | oy,
/[S,O Qqp, 'Y P3 Byte 3
Q/‘/} g
4, P2 Byte 2
4 2K X9 Y
P1 Byte 1
/ PO Byte O
Byte
L]
4Kx4 .
L]
B\}\e 0
o
Q
>
m
— .
> © 8KX2 < { o
2 © °
50
o8 o
5 g
© o
~ A
]
2l
Y
>
il
o
16Kx1 < :
D
0
>~
N
" 1Y

X463_04_062503

4: Data Organization and Mapping Between Modes
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Spartan-3 FPGA TOJ 0 v 2 RAM Q&R ST XILINX®

T—4H /3R — DO[#:0] (DOA[#:0]. DOB[#:0])

AL TCIX. 7 7T 47 ay 7 Ty TT7 KL A2 N2 ADDR BEELZ AT Y BLORE
B, T—HHANNA DO CEESNET, FRICETIN TV A EZRALTIE, 7—4HNI0O7 v T
WRITE_MODE EMHIC L » Tl &S T ET (RIFEETAAFDHEAH L — WRITE_MODE, ~—
T4 EZRLTLLIEEN),

NYTAANBEUVHES

NYUF LI TFT—=F RNABN 1A MU EOBEORMEHNTE £,

NUF 4y MI, FZITEDR T —E 0D 52 LTI REZRZLETN, RUT A ANBLOH
HPEEEDMEELZ ST TIEH Y FHEADOT BMOTFT—Z By L THMHATE £, 22,
a—R E2ET—4, BA, HIRREDERET — XX 7T T 577 —4% U—FRIZET 5B
FHOTHIL, ZORVT 4 By M EFERAT D2 ERARETT,

7uy 7 RAMIZIZNRY T 4 28R ELIET =y 73572008 RBRITIH THA, 77V r—
TarTIDX) BREREAERTASEAICIE, CLBrY vy 7 U Y —2 &AL, ElRL TIE &N,

T—2 AR/ T 4 18X — DIP[#:0] (DIPA[#:0]. DIPB[#:0])

DIP AJJNAZHHT—21E, /vy 7 AFx—7/VENBIUT A~ 4 3x—7/L WE AJJ7 High ©
Lx, 7uay 7 ANH Low 726 High ~OSH B3 ) =y P TT R L AASR2 ADDR (2 & » THEE
Si72 RAM OALEICE AL ET,

F—&HH/8)F 4 AR — DOP[#:0] (DOPA[#:0]. DOPB[#:0])

SAH LM TIX. T 7T 477070y 7 2oV TTRLANZADDR BN EELZAEY BLOAKE
B, T—HHISIA DOP ICEFEENET, FFFICFITSIN TWIEZALTIE, T—4HN0T T
X WRITE MODE Bl ko CHlfiEh TWhWET (RABEETAATOHEAE L — WRITE_MODE,
N—=T 4 ZZRLTLLIEEN),

7ELARAAR
T 27 VIR —Kk RAM D2 SOR—MEI ML TCHR—D 18K E >y b AV BT /A TEET,

7 KL R /SZ — ADDR[#:0] (ADDRA[#:0]. ADDRB[#:0])

TRV AN, BEAHL EREEESALEZITI) AT BLEEIRLES, £517Tko1C, 7R
A NRAANINCE T, BERT RV A NRNZADOETRARY £,

HIEIA

28w % — CLK (CLKA. CLKB)

FER—MI, Zhthormy 7 EAZBZelZmfML£3, T XTOR—FDOANE 2Tty F Ty
T EALBHY, CLKECERELLET, £, 7 —F NAD clock-to-out # 1 L, FDHR— b
O CLK B>z ML LET, 7 ny 7 ORMERETE TS, 7740 b T, 5 ERY =y UTT,
ZOFT T AN RBEETIE, 7 a7 (CLK) AJ® Low 705 High TRiAH L, BEERAAL, BLOY &y
A S ET,

4 +—7 )L —EN (ENA. ENB)

AX—=7 VAT EN iF, BAHL, EEAA By MU By FEHEIL £, EN 25 Low © & &3,
T=AEEEAENT, 1) DO & DOP [FHTOIRIED 2R L 97, EN OMIEIRETE, 77 4
VN TIET 27 47 High T9,

EN 27 H—h&h, 77747 R2EAHEY M)y hANRLT A b A RX=FVANDBRVEE, 7
myZ/ RAMIE, 71y 7 ONE ERY =y P TT LA /32 ADDR 2MEE L 72L#EIChH 57— 5 %
AEYMNOHFAHL ET,
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SIXILINX®

Spartan-3 FPGA T® 7 0w ¥ RAM O {E/H

54 k A%&—7J )L — WE (WEA, WEB)

54k A %—7 AT WE 12 RAM ~DF— ¥ OBEXAHEHEL EF. 20y 705 By xy
CPTENBLIOWERTH—FENDE, TRLARRATIHRESNTZAEY BLICTF—ZBLOBNNY
FAAIDEREZAENET,

HAZ v FIZT =2 BREESINDNE 9, WRITE MODE EiEiIZk > TR £,

WE ORBMEIFERERRET, T 7 4/L N TIXT7 277 47 High T7,

BE#ity +/1J v —SSR (SSRA. SSRB)

FlEy MYy NASSSRICE ST, T—% 1T v F13 SRVAL BIEnNfEE L 72Eic2 0 £,
SSR & A x—7 V155 EN 2 High ®kf&ic72 % &, SRVAL M2k - T DO & DOP o5 —# th7;
FyFiE, 0 T L ICRMHRESNLET,

ZoORPEY MUY OEZOIZ RAM AEY ARELTHZ L3R, b)) —FDOR—FTOE
ZIARITHEE B2 FH8 A,

SSR DIBMEITFRE A HETT 7 4/ h TILT 7T 4 7 High T,

go—/mL ey k) ty b —GSR

Ja— Ly MUty MaRGSRIZ. TR AD AL 7 4 X 2L —1 3 VEZICABIMIIZT — b
EhET, STARTUP 7V 25 4 7% A AF v m—k L, GSR &7 ¥ — k95 & Spartan-3 DO
REICHICRTZENTEET, GSRIESEZMEMATS & HAT v FIi% INIT OMEICHIHE S U E 28,
NESAE Y ORNFICITREL 52 A,

GSRIZZ m— VUG5 THY |, HEIRIZT NA ARERICHER SN, 7ry 7 RAM 7 U I T 47
D GSR AW IHY A,

HlfE > 0 RER

£AR— kD4 SOHIffir’> - CLK, EN, WE 38X SSR - X, ENEAVERNKEETE £5, HlIfHE
XTIV T 47 Hight 7 77 47 LowDELLICHRETE . 72y 7ONE ERVNLHTFRY =y
VCTIT47ITEEY, KIETd72o0onyy 7 VY —20EMILEDH D 8,

READAS

KEROT =X FIET RV AANE, 0¥y 7 1 IZT20ERB Y £, KEMAD A% High (8
fid &, Low ([ZHf T 256 R0 b, T2 02y 7 LEBY V=200 £,

B4 #4127 T L 512, 78y 7 RAM I21% VHDL %7213 Verilog THATE 2% < ORMEARSH Y £5, 7=
72 L. CORE Generator ¥ 27 A CHEHT 2EIL, WITTRTH DO EOTITRARD £7,
£ 4: 70v %9 RAM B &K U VHDL/Verilog B4
Hhe VHDL F17=(% Verilog Btk TI4IHE
A— MK W72 RAMB16 7 U X7 4 T & A 7L
ARV E—RNT B ETER
AE Y K W72 RAMB16 7 U X7 4 T & A 7L
AB = T HT L TER
Ay 7 4 Fal—v gy —4 INIT_xx 0 124k
AEY ONEE UL
a7 4 F¥alb—va oo’y | INITP_xx 0 [ZWHik
AEY ONEE L
T—2WMN 7 v F O INIT (3> 7L B—1) 0 1Z#k
INIT_A, INIT B (F=7 /L &—})
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Spartan-3 FPGA TOJ 0 v 2 RAM Q&R ST XILINX®

£ 4. 70y Y RAM EMHE &K U VHDL/ Verilog EBf£4 (Continued)

HEBE VHDL % #=(% Verilog Ei% TIAHINE
FT—HHAT vy FREYEY bV | SRVAL (> 7L R—1}) 0z tyh
SRVAL A, SRVAL B (F =7/
A )
EXALTOTF— XN T v F WRITE._ MODE WRITE_FIRST
71wy 7 RAM Kdif LOC L

R— 3
7y 7 RAMIIMEIINZT 27 R—k AU TTR VTNV R—bEHET 2TV R—F AE
VELTHATEET, R—FROBEFEL. THFA L ANMEHT LY =itk > TRARY £,

CORE Generator & X7 L

512777 & 912, CORE Generator ZfifH L, SEZXERFZATDAEY Tuy 7HOEY 22—V %
ERRTEET, VU INVERRT 2TV K=k Tuy s AU ZBRT D0 A LI OBRER
FIL. FIFO. CAM GEAH AE V) 728 %Ak L &7,

4 ¥ilink CORE Generator

File FProject Core Tools Help

D Iﬁ'| CurrentF'rn:nject:|C:IDatalmﬁ_.r_designSItest'l j |E£( | @ =

Wiew Catalog: |t:n; Function ;I

Spartand ontents of; Memories & Storage Elements = BAMs & ROMs

o H1E]1
P ) Trig Functions = Mame Type Yarsion | W Tul\# A=
| Mermories & Storage Elerments Distributed Memary g FE B 0 % % %
o] CAMS Dwal Part Elock Memoary logicEFE 10 &
Cual Port Block Mermory [ &FE |snp ]
= Wsingle Port Block Memaory logicEFE 10

Single Port Block Mermory logiCEFE &)
Kl

ProtoType & Development Harifill
3

5: CORE Generator Y AFLTNT O - RAM #AEMDEIR

VHDL £7=( Verilog DAV A Z o T— 3>

PAV T ADTHFAL TATZVITEE LITRENTWDE LD EHEPL 2y v VBT 2T L
AR—h AFY FVITFT 4T 08HV ET, ATFVME, TAXT MEEF TR, v IV R"—FEE
3T 27V R—h AFRUDEREL, WURTVIT 4 7E28RLET, VU7V R—FrBLOTF 2
TIR—=FDT 1y 7 RAM 7V ST 4 71ICO0TiH, #5 £ 6E2BRLTLIIEE N,

AEVERIT AR ML

Ty 7 RAM @ AE VKT AT MHIE, Z 5 IORTEIICHETEET, 7—F NREN 1 A
A MUEDEA, 7ay 7 RAM IZIZ, N T 4 &Y R —1F T 5B Y BREAAL DT EIZHY £7,
LR TUIKXIS D AEY TR 16 E Y F QAL NDF—FEHZENAL T LIZIEy DR T 4
By hRHBHZ0, By MEN 18 Lo TWET, £/, R—FNBT7 7 BATE B AT OWEAZ
RESF, ATVHBEICL-TEARVET, | A MU EOAEY TIE, 18K E Y ERT 7 EAFEET
HY, ERENLUTOHEIL. NV T 4 Ey bRRWED 16K E Yy hOARIZT 78 ATE 4, K
BIZ, 18k By Fd7 vy 7 RAM TiX, 16K By b BRTF—ZIZHEID S ToHh, 2KE Yy R33N U T 4
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SIXILINX®

Spartan-3 FPGA T® 7 0w ¥ RAM O {E/H

WZEID S TonET, FATIVHRTO, T—F = U TIZONTOFEME, K4 250 TS
AN

x5 JOvY RAM T—8HRI/T7 AR b

UYL R—b RAM @
=10 J—K#% | ¥—4WE | 8yF4 | D/DO | DIP/DOP | ADDR FYIF4T  BKEwRH
512x36 32 4 (31:0) (3:0) (8:0) RAMB16_S36 18K
1Kx18 16 2 (15:0) (1:0) (9:0) RAMB16_S18 18K
2Kx9 8 1 (7:0) (0:0) (10:0) RAVB16_S9 18K
4Kx4 4 - (3:0) - (11:0) RAVB16_S4 16K
8Kx2 2 - (1:0) - (12:0) RAVB16_S2 16K
16Kx1 16384 1 - (0:0) - (13:0) RAVB16_S1 16K

CORE Generator VX7 L — AE) 4 X

CORE Generator #4252 212k > T, SESEFRT A FETHATES AE Y 21ELKTSHZ
LR TEET, EEOT oy 7 RAM 7Y 25 47 L1372 CORE Generator & A7 AlLT — 4
By b ERYT 4 By FERFIETICTRTOE Yy bEaT—F By M EHBFLET, FL T T 270
A=k AV OEFE, KR — MNMIENENOR E T ALY FeEFRETE £,

CORE Generator TIZX 6 17T X912, EELWAEY A X&2IFEL £,

Memory Size
Width |16 Valid Range 1..256
Depth |256 Valid Range 2..16384

6: CORE Generator VAT LTDAENIEET—RFHDIEE

VHDL £7=(&X Verilog DAV A BT — 3>

W7 SelectRAM =2 R—F > F&RIEEEIFA v AZ v — L, T AT ML EERLET, £
502> 7 R—F RAM O SelectRAM 22> R—3x> h&/RLET, V7 KR—F RAM 0
A, WERa AR =3 FPAITXRAMBLE_Sn £V FF, 2T, nidT—#E Yy RERUT L BV b
EatT—HMETT, mexiE, 1Kx18 7L R—hk RAM BMEHT 22 R—x% b
RAMB16_S18 T34, ZZ Tk, 16 7—4# Ewv b2 U F ¢ By bbb, n=18 L7720 £,
FaT NV R—F AEVTIE, 20D AFY R—FDT AT MNABRRRDZBENH DD, o7
R— b OBFE LV DFNICHEMECRY £, T 270 K—h RAM O ie = RK—F o k413,
RAMB16_Sm_Sm L7209, 22 TmBLVO L, K—F A, BENWEIOT —F RRFERL E
T, e ZX, ROITRENTWAEY T 4w 7 REMHHTH L, 2Kx9 DR — K A & 1Kx18 dAFR—F B
RO YT 2 7V A —F RAM =2 >R — %> kX RAMB16_S9_S18 (2720 3, Z OfFITIE,
m=9, n=18 72V ¥7,

10
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Spartan-3 FPGA TMO 7 0 v - RAM O fER

S XILINX®

% 6: RAMB16 T2 7/ R—F RAMaOVR—KU M H T4y H R

R—k A
16Kx1 8Kx2 4Kx4 2Kx9 1Kx18 512x36
16KxI | _SlL sl
8Kx2 | _S1.S2 | _S2.S2
O akx4 | sisa | _s2s4 | _s4_sa
qL 2Kx9 | _S1.S9 | S2.S9 | _S4.59 | _S9 s9
IKx18 | S1 S18 | S2.S18 | _S4 S18 | _S9 S18 | _Sl18 S18
512x36 | _S1_S36 | S2.S36 | _S4 S36 | _S9 S36 | _S18 S36 | _S36_S36

R—rRBEOTFRLABELUT—E2 TvEYS

T aT IV R—F FT—=RTlL, 2 2OFR—F CTRIFIZFAIC ATV BT 78 2T 52 ENAHETT N,
AEVERCT AT RIS T LLRICTIEH Y /A, 4T AT MR DZT—4% vy b
oL ET,

T—HEN, 1 A U EDOSHE, BRIy FEAEVORY T 0 By b ELTERATEET, XY
T4 By ME, FFEONA MIBEEL CEHEN, 7—% F—hDO MSBIZH Y 7, 72 & 21E, x36
FeB TR B2 F—RLA4RYTF L )YR2ODXI8N—TT—F (16 F—4 & 250F 1) TTR
VARESN TS L, T —F NA MIE#EL7Z/) T ¢ By bME, 7 vy 7 RAM N g <
VT4 By MZey B 7 EnEd ., x36 7T—F V—F%2450x9 UV —F LTy 7 LIzHALR
FECTHMN, x4, x2 F203x1 ELTHEATDERY T 4 By MIHHATE A,
2O0DKR—FNEIR D AT IVHEEDEAIC, BT FLABIOKRT T RL 22k 5k, ko Lo
W0, R—=F YDTRLVABIOFR—MEER—F X DR—FENSL, ZNHDOT KL ARHNY
3

ADDRESS,, ® WIDTHY)

START_ADDRESSy = INTEGER( WIDTH,

((ADDRESS, + 1) » WIDTHY)l)

END_ADDRESSy = INTEGER( WIDTH,

L. Ta7 Vv R=hT—FHDOR=FMZOHNRNYT 4 By b REENTOEEAICIE, ZoRyxy T
TEVERFAT—Z EY hOBREELEAMHEHAL THELTLZE Y, 8§ v FULTFOR—MMETIL,
NRYUF 4 By MIFEHTEEEA,

AEYRNEROHHE

FTZHNETEH, 780y Z7 RAM AEVIE, TRAADay 7 4 Falb—T gy V=7 AFICTRT
TricwifbsnEgTn, AEVAFL -V —EROT — X IZHILT 5 Z ERAEETT, S HIT,
RAM ORNEIZ, 207 4 F a2l —3 a PS> TEERAENDI 2 NV E ) ITEES N THET,

CORE Generator Y A7 L — it 77 A4 JLDOELY :AH

CORE Generator 7 2> 7 RAM 7 7> 73 a3 > I RAM OWIEINAEZEET 51213, coefficients
(.coe) 7 7 ANVELERL 7, T D coefficients (.coe) 7 7 A VOB EZ X TITRLET, T—F %
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ST XILINX® Spartan-3 FPGA T?®J A v 4~ RAM 0ff

HIUET 212i%, £7° 2, 10, 16 D XD REREREL ., 0 OALEICH 27 —Z 1 bIEK, RAM OW
BefiEL £,

menory_initialization_radi x=16;
menory_initialization_vector= 80, OF, 00, OB, 00, 0C, AE 81;

7. f5E7% COE 77 1L

COE 7 7 A /v & & telzi%, CORE Generator C it 72 [ % BA & | 8 1Z77% & 512, Load Init File
WCFzv 7B ANET, KRiCLoadFile #27 U > 27 L, COE 7 7 AV &EBRINL T &V,

— Initial Contents

Jv" Load Init File
Load File ... |

C:\MyProject\imy_ram_init.coe (.coe File)

8: CORE Generator £ L - RAM ORABE DO #H1E

VHDL F7=[& Verilog DA > X222 T—2 32 — INIT_xx. INITP_xx

VHDL B & O Verilog A > A% vy m—ya ilid, 2 2 A7ORMEEMBEHAL 3, | N T_xx B
F—4 AEVMEBOMNYMAEZEEL T, INTP_xx BYEZ Y T 4 A VLEOOMNEEZHE
LET,

INET_xx BEEIET —% A€ Y OFMAEEZFREL. INT_00 225 | NI T_3F @ 64 [EOFIH RN
HYET, INT xx BHIX64HT (256 v b)) DE v ks X7 LT, —#0 AT U ARENHLT S
ZEHLHERET. MIMMEA IR EL oW L. BEIICE il 5,

WIZH TN T_xx BHEOE y MiEZ RO LIREZRL £7,

yy 25 16 5L (xx) % 10 BB L MEOHAE. INT_Xx 1, RO LI R AT Y BLTHIEL £,
*  PBRMAALE : [(yy + 1) * 256] -1

o KTLE : (yy) * 256

72 & 242, INIT_IF Bk 13k & 5 IcE B S nEd,

*  yy=16% (0x1F) % 10 5L H L 721 = 31

o BHAATEE : [(31+1) * 256] -1 = 8191

*  WKTLE :31%*256=7936

W T

£ 7. 78v %9 RAM ® VHDL/NVerilog RAM 1 Y R4V T—L 3 VEH

B BHsR #®T
NI T_00 255 0
INIT_01 511 256
INIT_02 767 512
INIT_3F 16383 16128

I NI TP_xx J@MiX, DIP/DOP NAIZEEHREL TWD K57/ 7 ¢ By MIHIGLIZ AT Y BLONE
EIMMELET, 774 R TE, 2D AEY AL TRATERICYIHEENE T,
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Spartan-3 FPGA TOJ 0 v 2 RAM Q&R ST XILINX®

I NI TP_00 75 I NI TP_07 @ 8 SO #HIMLRMEX. XU 7 4 By hOAE IV NEERL ., & | Nl TP_xX
WL N T_xx JBE & RIARICHERE T2 16 HEELD 64 KT (256 B M) X7 Z B v T, FEED | Nl TP_xx
BTt o v MiEL, AUXTHETEET,

T—AH ATy FOHEEE

ar 7 4 Falb—varth, FEFse— Yy MUty MEE GSR BTV — b Eniziz, 7
2y 27 RAM W17 v F a2 a2 —F—fREOMEICHIL TE 7, &R — MNMIBRLUHEELHRET D Z
LHAMRETT N, HEFRELARWEAIEEeIz2 £,

CORE Generators A 74 — 5 O—/\)L |nit &

% 9 {% CORE Generator TOT —X 17 v FOWMEIEE®EE TY, 16 KX THRET 2MHEIL. T —F
EERUE Y FETRTERLT, Ta7 /b R —h A€ T, £8— b THlx OFHEZZRET
EE AN

— Initial Contents
Global Init Value:
0001 (Hex Value)

=

9: 7Oy Y RAM T—AH A5 v FOIEEIRE

VHDL #1=(% Verilog 4 v 24> > T —> 3> — INIT (INIT_A & & U INIT_B)

VHDL %7-21% Verilog TiZ, INIT B (F =7/ A—k A€ VU TIZINIT_ A L INIT B) T, 27 ¢
Fal—varBOMNT v FOMEHEL £, INIT (£7213 INIT_A & INIT_B) BMix, 7—#0
VHIME L, BRI T4 By b E2EELET, 4128 T4 By b agies AT UK
DEy N ZHx—~y bERLET, 22T, XV T4 By MIT—F By FOF], MSBIZH Y £,
722X, 2Kx9 AEVDOHHIEIZ 1 NV T 4 By b EZNICHLS 8T —X B MO IE Y METH
D, ZhoOEMET 16 EEOE v h XU X T HVMETERIZRY FT,

T—AEASYFREBEY FUEY F

Rz M/ VY BASSSR BT —hansd e, By MUy FMEMICE-T, 2B NT7vF
NEESI, TaT /KR —F AV TE, FFR—F TENTNOPIEEZRETE ET,
RELAVEHAI. ARRAME Y MYty bz, WAy F AT R £y b ERET,

CORE Generatory X 7L — Init {& SINIT)

10 {2 CORE Generator TO. 7 —4% 17 v FRE#Ey NI &y MEOTEFEERL £7°, SINIT
pin DF v 7 KRy 7 A%EA L, 16 #ET, Ffity MYy MEZREL T, ZOMEIF, 77—

AEELFEILE Y MRTRITNERLT., TaT7 L B—F AFY TIE, £R— b Thlx OYIHIEAE R E
TEET,

Output Register Options

o[l

]7 SINIT pin (sync. reset of output registers)

Init Value (Hex) [asasof

10 T—AHASYF £y MUty MEDEE
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SIXILINX®

Spartan-3 FPGA T® 7 0w ¥ RAM O {E/H

VHDL #7=[% Verilog 1 > 24> T—> 3> — SRVAL (SRVAL_A # & U SRVAL_B)

VHDL %713 Verilog Tl&. SRVAL B (7= 7L #—k A% U T SRVAL A & SRVAL B) T,
VT4 XL —va VKON T v FOMEAEEL £9. SRVAL (£7213 SRVAL_A & SRVAL B)
BPEIL, T OPEIEL . HECEoTINUT 4 By haEELET, 41U T4 By b &
GRHRAETYUMEOE Y h 74—~y FERLET, 22T, AUTF 4 By MEF—F By kO,
MSB b0 3, ZhoDEMkEE, 16 EHROE v b R 2T, F7 40 Ml 0 T,

RIBFEZTAHFODFHEAH L —WRITE_MODE

78y 7 RAM OFER—F TOERZIARIIILZ SDOF—RRNHY K7y 7 =y P TOTF—ZHEE
HEFRFREZRRKIZLET, 2O320F—FRICL-T, AOREZIAAL Iy 7 2o POHBOHT
TvFOT—HXRRY £, 57 4/ b O WRITE_FIRST 245 & Virtex™/E ¥ X O* Spartan-
IIE FPGA 7 —% 7 7 F ¥ L Bt Rif-v 2 Z LN T&, Zhit Virtex-1I/Pro /34 A TH T 7 # /L
FOBRELR->TWET, 7y 7 A7 LT DT ay 7 RAM O%HEE LIF, 7Y A2 TlrKRKON
v RiEE@#ACE % 5805, READ_FIRST £— K 23 b A TY, 2@ READ_FIRST €— K Tif, #
AT OMERLIC, 1520 7ay 7 Ty P TH—TRLADOHERAL EEXIALEITZET,

72 8 |2 WRITE_MODE ZE L Rl—AR— bt DA T v FOFT =220 T, BLORFKIZFEILT 7 KL A
T 78ALESGAED, 9 —FHOFR—FTOHAIT v TFOT —ZIZONTHEHERIIRL 7,

%8 E*AH WRITE_MODE &HNT Y FDF—4

EEFAAE—F

£5—FHOR—~DEE (F2T7LKR—FT
R—R—h~OEE A—7KLRIZ7 I 2RT BBEDH)

WRITE_FIRST
FEXIARZITH AL
(F741 1)

DI. DIP ® A /35— 4% % RAM DEFE SN I-ALE I
FEXIATeD L FEFZ, DO, DOP A

DO. DOP /17 — #1385

READ_FIRST
FEABANCHAH L
(HELE)

RAM DOIFE s i@ lcdh 57— % % DO, DOP
)

DI. DIP A1 DT — 2 DEE AL

RAM DOHE SNl d DT — X % DO, DOP
W2

NO_CHANGE DO. DOP 15— Z 132§ DO, DOP )7 — #1315
HEABROTHUL | pI DIP A OF— 2 DE X AR
L
IHHDEXALE—RNIZ, 274 X2l —a L THREL, BHEEAHEHRTHZ & TER— TR
IR ETE £, 574/ bk TiZ WRITE FIRST IR ESNTWET,
WRITE_FIRST £7/zl& F SV RARTFLYU N E—F (T74IILE)
DRIOT A v & B2 R85 2 N TE 579 WRITE FIRST £— R BT 7 4LV hEE L 2o
TWETH, FHOTV A IZIE READ FIRST T— R 2#ET 52 L2RBED L £7,
WRITE _FIRST £— R TiZ, AHWF—4%% RAM IZEEALO LFFICT =2 DT v FITEET B 72
D, IR TEIICR T AT L M EEARIRD ET, ZOF—RIZRET D &, Virtex'E B
14 www.xilinx.co.jp
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Spartan-3 FPGA TOJ 0 v 2 RAM Q&R ST XILINX®

L O Spartan-1I/E FPGA ® 4K v F 7 u v 7 RAM & BIMERH D, 51T Virtex-1I/Pro 7 1 > 7
RAM TIET 74NV FRE L RS> TWET,

Data_in = —P= Data_out
WE —
EN ———
CLK —
Address —T| RAM Location
WRITE_MODE = WRITE_FIRST X463_11_062503

11: WRITE_FIRST E—FEFRAHFDT—42 JH0—

2 ICHEEIAENTZE R 2T — 20, RRICT — 2 HNIGEE SN 2 HEEIALLBRZ R L £7,

CLK M

| |
| | | |
WE . /] | N
| | | |
Data_in oo X oum~ X | 22— X | XXXX
| | l | l |
paress. X X X X
I / I ! I ! I /
Data_out 0000 | Xewmem@a) | X w1 M N2222 T M e memo)
ENABLE _/ : : : :
DISABLED I READ I WRITE I WRITE I READ
I I MEM(bb)=1111 I MEM(cc)=2222 I

X463_12_020503

12: WRITE_FIRST €—F &

READ_FIRST F7#=(3 EEAAATIEHRAEL E—F

1312779 & 512, READ_FIRST £— R TiE, HFEIALANIHAH LA ZFITL T, ZOBA.
FHEIRABT RV RARESN TN DT =2 M7 v FICEET D LR, AT —2% AE VIR
fFLET, 22T IO RAM 77— BN &N, HLWT—Z BN EEINT L RARFESH
£, EXIAHLET—F &L TiE. Z» READ FIRST #H#42L T\ &4,

Data_in = — Data_out
WE ——
EN ——

CLK —

Address —T| RAM Location

WRITE_MODE = READ_FIRST X463_13_062503
13: READ_FIRST £E—F&ZAADT—% 70—
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ST XILINX® Spartan-3 FPGA T?®J A v 4~ RAM 0ff

B 14 1%, RRFICEZ AR THOA TN DIZH b b3, ZRUATDO RAM 7— 2 B35 M EhTn
LT EETRLET,

| | | |

] | |
| /| | A\
WE T | | T
Data_in pooox X . X 22 X XXXX

| | | |

Address X ! aa — X ! bb— X ! cc— X ! dd—

| / | L/ | /

Data_out 0000 | XL> MEM(aa) | old MEM(bb)l X»old MEM(cc)l XL>MEM(dd)
t T 1 T
ENABLE [ [ [ [
/ | | | |
pisasLep | READ I WRITE I WRITE I READ

! I Mempp=1111 | MEM(coj=2222 |

X463_14_020503

14: READ_FIRST €— K iE

ZOF—RI BICERAAYy 7 7 BL OB TT 2y 7 RAMRX—2ADY 7 b LY AX e+ 58
Bk, DSP 77U 7 —3 3 TFIR 7 4V E o TR FET 2By AEHATT, TWF—41%
RAM b ab— &, HilT—42 BN RAM IZEX AT E T,

NO_CHANGE £—FK

2 1512”9 & 912, NO_CHANGE £—F T, RIFICETSN TV L EZSAHLTITHA T v FI3E
fELEEA, ZHIE 1 78y 7 A TNV THRPAR/EZEEHLOLE L LA FATT LM HRRH AE Y

WHEPIL ThEd,
Data_in —® \ Data_out
WE —
EN ——
CLK ——
Address —T| RAM Location
WRITE_MODE = NO_CHANGE X463_15_062503

15: NO_CHANGE E—FE&FRAH#DT—4% 70—

NO CHANGE E—Ri%, 7oy 7 RAM IZEE, 777y ay T—7 RERENGEND T
Vor—ar TS EATT, £o, MOICHBEZEAFICAT Y 2HHFTE LT,
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Spartan-3 FPGA TOJ 0 v 2 RAM Q&R ST XILINX®

T2 HNE, LR - COFZRLOFELZ T T, BRICHALINET — 2B RSN TN
ZE&H K16 1ITRLET,

ok —" N S S

| | |
| | | |
WE t / | | \ t
L L L L
Data_in | XXXX X | 1111 X | 2222 X | XXXX

| | | |

Address j : aa — X : bb X : cc X : dd—

| / | | | /

Data_out o000 | X' mEmea) | [ I X 'mEmda)
T T T T
ENABLE _/ | | | |
pisaBLED | READ I WRITE I WRITE I READ

| I MEM@b)=1111 | MEM(o)=2222 |
I I I I

X463_16_020503

16: NO_CHANGE ®&—F &#

CORE Generator & X7l — EZRAHFE—F

CORE Generator ¥ A7 A Tl, 17 X5 7pEEALE— N EMH R Z K~ L, Read After Write
(WRITE_FIRST), Read Before Write (READ _FIRST), #72i% No Read On Write (NO_CHANGE) 7>
LIERL £,

Write Mode
’7 7~ Read After Write @ Read Before Write 7~ No Read On Write

17: CORE Generator TOZ&EAHE—FEIR

VHDL F7=[& Verilog DA > X2 > T—Y 3> — WRITE_MODE

Tay 7 RAM # AV AZ v o— g% & &2 WRITE MODE B AL, HEXIALE—FR
ZiEE L £, WRITE_FIRST, READ_FIRST 3 L U'NO_CHANGE @ X 5 7248/ FIRE7Z2 fEIZ DV T
L ATEOBINTRL £,

BoE %9 (LOC)
WEIE, VAV 27 RAISEY 7 by =72 FEHL T ry 7 RAM 2EET 500K LWHIETT
2, LOC 7 m X7 4w L, Spartan-3 734 A L TCOREZHNTAHZ b TEET, 7y
RAM OELE 0 7 —3 3 ORI TIEIZT NSA AT LICR2 Y | CLB EEEOMAL HIEL L RARLED,
EPOT L ATHRESIZLOC Fu T 4 A TE £,
LOC 7 m /37 1%, OEXTHEAL E7

LOC = RAMBL6_X#Y#
4 18 127737 & 512, RAMBL6_XOYO I%, A ADEFIH A7 1y 7 RAM O ETT, A Eich D
7 vy 7 RAM OffiEiL. £ 1 ITREINTVDH 7 1y 7 RAM OF%n 8L OZEOTHE mIZ L > TRE
SNET,
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S XILNX®

Spartan-3 FPGA T 7 R v Y RAM O fEH

i ot
RAMB16_X0Y(m-1) ~ HD H 0 D | RAMB16_X(n-1)Y(m-1)
og |:| O oo
5oHLg) ... (RELEE
oo a oo XC3S50
oog O oo
oo 0 oa
n = total columns : coe
m = total rows °

H H H H H XC3S200 XC3S4000
oo O oo XC3S400 XC3S5000
oo eee (U ao XC3S1000

ao 0 ano XC3S1500

aad 0 aoad XC3S2000

a H a

=

ES

RAMB16_X0Y0 —] — RAMB16_X(n-1)Y(m-1)

Lower Lower
Left Ri g ht X463_18_062503

B 18: 7Av %Y RAM T® LOC FEEZ

CORE Generator T, 24— g ZHl#+ 2 @2 EE, ETHZ LT E¥A, VHDL 72
i Verilog > A& v m—3 3 CIGBMNARETT,

J oy %y RAM #9127y 7 RAMOESNAET 2R LET, 22T, $RCOFEMES T 7 4L OT 77 ¢

7 High TEIET 2 &0 ) RIHETT Y, HIEME 513, HEISU TR TE 9, KIZ, Y7L 2E
U R—=FIZOWCTHBHALET, 727/ R—F =K TlE, WR—FBZENLTIHRSLL 2V 7L
R—h ATV L L THEL T,

a7 RAM KT 5 TR COFAH L/EZALZIFAY T, TXTOANIZay 7~y T v
T EALDBHY . TRTOHIITIE clock-to-output ¥ A L0381 £,

&9 70y Y RAM DOHgE

ANES HAES RAM R&

GSR EN

SSR | WE CLK | ADDR | DIP DI DOP DO N T4 Data

AT 4XalL—>arvhmiEE X X INITP_xx2 INIT xx2

X X X X X X INIT3 INIT No Chg No Chg

X X X X X X No Chg No Chg No Chg No Chg

1 0 T X X X SRVAL4 SRVAL No Chg No Chg

0 1 1 1 7 addr | pdata | Data SRVAL SRVAL RAM(addr) RAM(addr)
<pdata & data
18 www.xilinx.co.jp XAPP463 (v1.1.2) 2003 %7 B 23 B
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Spartan-3 FPGA TOJ 0 v 2 RAM Q&R ST XILINX®

% 9. 70y % RAM D#gE (Continued)

ANES HAES RAM A&
GSR EN SSR | WE CLK | ADDR | DIP DI DOP DO N T4 Data
RAM DA+ L DA (EERAAHLEL)
0 1 0 0 7 addr X X RAM(pdata) | RAM(data) No Chg No Chg
REFIZITHh 5 RAM DA H L/EEAH
0 1 0 1 7 addr | pdata | Data WRITE_MODE = WRITE _FIRST5 (T 74/ k)
pdata data RAM(addr) RAM(addr)
<pdata < data
WRITE_MODE = READ FIRST6 ( #& )
RAM(data) RAM(data) | RAM(addr) RAM(addr)
<pdata <pdata
WRITE_MODE = NO CHANGE7
No Chg No Chg RAM(addr) RAM(addr)
<pdata <pdata
FE

N o o kb=

No Chg = Z£{t# L. addr=RAM ~AD7 KL X, data=RAM 7¥—%4 . pdata=RAM /R F 1 T—4
AEYHNBOMEL, R—2 11 258

T—HAS v FONHL. R—2 13 58

T—AHASYFRBAEY /Uy b R—=D 13 58

WRITE_FIRST £1zl& SV ARTL UM E=F (TI74ILbE), R—=D 14 %258

READ_FIRST #7:ld EFRAHATNHRAHLE—F. R—=T 15 288

NO_CHANGE E—F., XR—2 16 #8E

AV 74FaL— 3050 RAM RBEQ#HE

Spartan-3 =7 4 ¥ 2L —3 5 »FATHIC RAM ONAEZ LT 5 2 L3 TE, EEDRWEE,
RAM E/MFEaIZe D £F, 512, RAM OAFIL, a7 4Falb—rva r PIZBE-oTEEAEN
DT ENROEIITRES N TWET,

go—nLeyh)ey b EFERALEZEDS Y FOMHEE

v 7 4 X2l —va TR, Spartan-3 TNA AFAX— T v FERBL, Fa—sL By B/
Uy MgB, GSREZ7H—FL T, 7V w770y 7BIRL VRAZOREZIHLL T, T vy
7 RAM 717 v Fofi, INIT (ZEE#cifbtEsnEd, £/, GSR {557 RAM ONEICHEL
Hx7120, BUELEITS & ixdH 0 FHA,

A %+—TILAS
72EZIE. ENB Low X517 8y 7 RAMMWRT 4 A—7 )V THHEE, 70y 7 RAM IZHRIED
BEMERL 9, A F—7 VAN EFHL COEEFEITTS720121%, High l2T20ER”H D £9°,

Bty b)Y MZKBT—2HAS Yy FOHHE

7 vy 7 RAM 234 x—7 /v (EN 28 High) ., Ry MV &y MEHE2 High I 7% —F & TW
DG, T—F AT TR KON ERY ey s oy DTS E T, SRVAL iM%
LT, 7—4HNT7 v TRty MUty hEHELETHS, 2 e—nL ty MUty M
5. .GSR 2T 255G L1F 8D £7, GSREFIEIT A ABEEGFEL TR FAllEy MY &y
FANZ, BEDORAM 7 0y 7 ORI EL 52 9,
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Spartan-3 FPGA T® 7 0w ¥ RAM O {E/H

FTaT7IL R—F
RAM D#R& &%
DFEH

FRIRZEEAASLURBEY /Y EY F

Rty kU &y b OEfFHRICREE X AR E 54795 &, DI 350 DIP A2 ADDR AHIC L -
THESNE RAM O7 FL ACBESAETS, FRLEL 51, F—2 AT v i3 SRVAL &k
THEShEICTEE S hE T,

EENRTH—FEIhTWBEE, 709y TyP T EICHEAHLEEST
HAHLIZREMTHEITEND =D, Zuy 2y 2y brnay 7 A RX—7ARKETT, F—& HHIE,
FEIALB L OHERH L ZFREHIFITT AN I > TERY £,

FAH L ERIRFICEZIADDIATEIN TV DA, SEAHLEA—FOT R L ARV iAEIL, RAM ~
DT 7B ARHBICZEDOT RV AREESNTNDT =20, AT v FICkEEnET,

oL, T—ZDOHNERHIEZ ALY A TIVREITEINTWATD, RIRT 3 DOEXALE—
Fick-» T, ToHNIEILL £7,

EZTAHBFOHEAHLIET—2HAT Y FICFEE

EXAL L ERICHAE L 21T 9 %4, WRITE MODE BH:AHRL T, AT v FOF—F & %E
LT (ABZEA&FHP0HEAHL — WRITE MODE, *—2 14 %8B , T74+1LFD
WRITE MODE /% WRITE FIRST TV, EXiATed LRIEHZ, AHWT—FTHAT v FETRL A
ESNZ RAM 0F —&Z 2% #H L £9, WRITE_ MODE 738 READ FIRST O34, 7 K L RITREFES
NTWAEF—2&%HNHT v FITEEL, DIBLODIP OFH L WASLT—4 % RAM IZIRIFEL £7°,
NO_CHANGE &— R TiZ, 17 v FIFEZRAHOEEIIZT T, T—XIXZOEEHERINET,

— AR EEE

e ETEAARIMEUZLE, /uvy s Ty VN1 DHETT,

e WMAHL 1ENCSEX, Jmy s =y U1 DHETT,

* FTRTOANIF—L 7oy ZIZFEBL THYVIAEI, setup-to-clock % A I 7 AR H 0 F
j‘o

e FTRTOWMIL, WEEVDIREIZE - T, HAHL FHI3EBSAAPIZHEAHT 3 2OE—FKD
IHLOWNTNNTR Y F3, /2, A—F 7y ZIZBEEL =1, clock-to-out # A I > 7
WZHEZTT,

* JuvyZ RAM BT, FHIRAM AEUTHY, 7KL ANLHIMICHAGDE SR TIH Y £
A,

¢ BR—MIRBEIMSIL, ThENO 7y 7 §ilf#l, 7RV A, FiAHU/EZAL, I
. BXOTF—XIEEHLET,

o HIFR—NZEF, FAIVTEACHETZRKOH LT v T RNH0, BiAHLIZT Y v F 354
LEth, £, HOFHANL/EEAAREZFATT L ETIE, HAIFR—NOHEIEF—ETT,

A1) X FPGA 77 2 ) TOHERE

Spartan-3 FPGA ©~7' 1 v 7 RAM OBHEIX. 1 U > 7 X Virtex-II/Pro FPGA 7 7 I VD7 v v 7
RAM ELFEEIL TV 572, Virtex-1I 38 L O Virtex-11 Pro 7 2 v 7 RAM &% 4R — 325> —/Lid, [
ERIZ Spartan-3 & AR—F L 7,

FaT N AR—=FDT vy 7 RAM L, 2 2OKR—hF T, FFFICZFEAC AEY 2T 7B ATE ET,

WD XD 7R TIE, BRADRBETHEHEENRH Y F7,

. 29o0FR—br~O7ay 7 ANPRERYT, B v T o7 XA LCERDDHD & BHEVPREL F
7T

2. EEXRABY AL, 20D AFY R—F1n5H RAM OEICIEICR R DT — X 2 EE ALY
AL BmANBEAELET,

20
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Spartan-3 FPGA TOJ 0 v 2 RAM Q&R ST XILINX®

3. 1 >®»xR—F® WRITE_MODE % NO_CHANGE %723 WRITE_FIRST I[ZEL , H ZiAL % E
792&, 5 —FHDOKR—FTOHNT—ZBENTRD F7,

HRPIRDORR DR = ABIOR—F B THENBELZLEE. BEETLIE Y M OLHBEHITRY

£7,

RAIVTERBE

Spartan-3 5 — % ' — MR E SN TS clock-to-clock > v 7 v 7 7 4V RUNTIE, — DR~
FTLHDAEY BVMCEZRLEIT) LEIT ) —OR—F T, FEZIRALEZFHAHLOT R
UV ZAZIREL TIWT A, KM 1912, WA— 2R 7 vy 7 TIET 261270 £,

B A B A
[ | |
|

aa bb

WE_A

Data_out_A

|

|
(| | |
Ll | |
Data_in_B X | | 3333 X | 4444 | X 2222
Ll ] ]
Address_B >( I laa X HEED ¢ cc
T 1 T T
L | |
WE_B _/ | | MEM@a= | MEM(bb)=| MEM(cc)=
L 3333 | 4444 | 2222
Clock-to-clock
setup violation X463_19_020503

19: Clock-to-Clock 2 4 S VU 8B&

CLK B D7 v 7 v Pk ORI, CLK A ORGIOSS ERY =y Sidty k7 o7
NT A—2TEK L ET, Data_in B, Address B, 83X O'WE B, CLK B OVH ERY =y D
AN, By b7 o7 A L% WL, A—F B COEZRAMIANZY T8, F—h A TORH
HUIRER 9, Zhid, Address BICEZIAEINT-T — XL o CTRAED L #HEiAHLIvv D
CLK B ogisatl7ry 7 CLK A ETORBNETE 20T,

CLK BD 2 DHDNL ERY =y VTEH, A—F B~ORHOEZRALPAENT, AEY 7KL X (bb)
24444 B0 £, CLK_A iF, FEEH ER YTy V2725 TWRWOT, Data_out A R—h D
F—H 3TN, CLK A © 2 FHOS BB D Ty DT, (bb) I0hHH LT — 4 4444 35
HHEINET, ZOF. CLK B & CLK ARy b7 o7 ZALNRH D720, FATS 3
LA TT,

MR—FDNORBEICRELEZT—4242EZTALBEDEHE
F 10 ITRLTWA LD IZ, MiAR— N TRFFICFET AE®Y) BVCERD T =22 EXADEES. Tt
JNCEXAENT-T — X ITEHIR 0 £,
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£ 10: E—7 F L ANEZRATHED RAM 3iE

ANES
R—F A R—+ B RAM R&
WEA | CLKB | DIPA | DIA | WEB | CLKA | DIPB | DIB | /8y 57« Data
1 T DIPA | DIA 1 7 DIPB | DIB ? ?

AE

1. ADDRA=ADDRB. ENA=1, ENB=1, DIPA ... DIPB. DIA ... DIB, ?=FEAF =T EH%E
)

HASYFTOEZTAAGHE

—HOR—bEPEXIAR, b IR - PHRAN L ZFATT D EHADRETL2HARH Y T, =
DA, BERALIIEICKDLETH, EBERAAR—PFNOHD T v FIZEREIND T — X I,
WRITE_MODE B2 X W 28{k L £9, WRITE_MODE % NO_CHANGE #7z(% WRITE_FIRST |
HEL TWAEE, M7y FOTF—23hicen 3, £ 11 2R TEEW,

Fio, #EIALD READ _FIRST ©— K OEA1T, siAHLA—MNIEEEr 52 $HA,

# 11: WRITE_MODE IZ& ATy FTOHRE

ANES HAES
R—FA R—FB R—FA R—FB
WEA CLKB DIPA DIA WEB CLKA DIPB DIB DOPA DOA DOPB DOB

WRITE_MODE_A=NO_CHANGE

1 7 DIPA DIA 0 7 DIPB DIB No Chg No Chg ? ?
WRITE_MODE_B=NO_CHANGE

0 ) DIPA | DIA 1 ) DIPB | DIB ? ? No Chg No Chg
WRITE_MODE_A=WRITE_FIRST

1 7 DIPA DIA 0 7 DIPB DIB DIPA DOA ? ?
WRITE_MODE_B=WRITE_FIRST

0 7 DIPA DIA 1 7 DIPB DIB ? ? DIPB DIB

WRITE_MODE_A=WRITE_FIRST, WRITE_MODE_B=WRITE_FIRST
0 T DIPA DIA 1 T DIPB DIB ? ? ? ?
FE

1. ADDRA=ADDRB. ENA=1

JOov 49 RAM 7
HA AN

ENB=1. 7=FEAFEENLGT—4

BE DR

WA= RFRECT RV AT 7B A LIS, Z2OFEEITI TCDOFEADOE=XEH Y A, 2
Oray7iE, TV r—yva r THYICEE I NI e v FEAN, FEFZER—O7T R L 20
TIAHLEITH Z LT, WENARBRIEIS 0 A,

# AV 7 A CORE Generator > A7 LB L YR 7 A7 7Y 7SV I7 47 %A L7 VHDL X
Verilog A > A% v vm—3 3 0 &E%, Spartan-3 7' 2 v 7 RAM O%aHIIE, S8 Y —1%f
AcxEd,

22
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Spartan-3 FPGA TOJ 0 v 2 RAM Q&R ST XILINX®

H41)> 4 X CORE Generator & AT L

B 5 1ZRT LI, A Y 7 &2 CORE Generator ¥ AT AL, Vv 7 NAVBIRT a7V R—k Ty
7 AEY TV a—VOWFEERTEE Y=L TT, EHLLDEY 2 — L EZERLEEETH, BIRL
FHIFEE R I2 L > TRAM, ROM, EXABLDOLD T 77 avkwPR—FL, FOT—FTF 7 F %
TERAREZR T _XTCOAEY 2V R—F L ET,

INHEY 2—E, 1FEAE D CORE Generator £ 22— /L L REEIC/RT A—Z 2 ETDHZLENT
XET, BV a— N EBERT OB, a R R—%2 MAEIREL., HHEESOAELRIRL =%, #Hi
BEOBMEEZREL £, £, TaT7 VR —F 7oy 7 AT Y EZERTHEIC. AT UK —
FAOTARY NERETSHE, BR—F BIZH L TAEDRA T a L ORRFRENET,
FTarELTAEY OPIMEEZIEECTE ETH, HIHEORWESIEERIZRY £, AEVUH)
W7 7 AT, ZOUHMEEZIEEL ETH, ZOT7 7 AL TIEE, HFAEY TRLAZT LT 11TOA
FVU F—=2EEIRL 9, T 740 DT 7 A5 CORE Generator & A7 AL » TAKENAD
iz, COE 7 7 AV (.coe) ZAERT HHENRH Y £3, 2D COE 7 7 A /NTiE, #IHIMmD L (2.
10, 16) 7217 <72 <. CORE Generator D% DM OHIE AT A —F 2T TEFEL 1,

CORE Generator 2>5DHNIE, BERLIZA TV a VB LI ORBERTNA A U Y =R 2OV THOLR—
FNaERLET, o, V—RNEOFEEICZW AT ZERT S &, INBICw LT T L 7 R GE
BHY, ZNHOU Y —RAFIME Ry I ATAALELTLR—FINET, IHIT, £72100% 1x
ERINLTW 2T ay 7 RAM IZhH LFERARERE ~ M b o220 £9°, CORE Generator A L
T, ¥Iab— a3 U HIZ VHDL /213 Verilog E~AET EFLVEERTE ET,

* CORE Generator: > 7 )V R—h 7y 7 AEY ¥ a—/L (RAM £721F ROM)

* CORE Generator: 72 7/)V "A—h 7y 7 AEY ¥ a—/L (RAM £721F ROM)

VHDL 8 & U Verilog DA RA2T—2 3>

VHDL ¥ X O Verilog TRlid &N G EEAL T LT A 0E, 7' vy 7 RAM ZHiia £ 72 IXEHE A
VARG YT TEETR, CHIEALEe Yy ZARY Mk o TR Y £,
70y RAM Dt

PA Y27 ZAERY —/V (XST) £ 721 Synplicity Synplify @ & 9 72 VHDL 3 L O Verilog 12w 7 &
Y —iE, Rk & =Ko o737 ry 7 RAM ## L £97, ¥ U > 27 ISE Project
Navigator (ZiX, 77y 7 RAM #GaHO 7 7L — b 3 F £4LE T, Project Navigator TZ D7
L — b &2HAT 5121, £9 2==—7T Edit 2»5 Language Templates #3&{R L £9, &iZ VHDL F
7-1% Verilog Z3#IR L, =D FIZF~EN D Synthesis Templates 7>5 RAM Z RBBAF <L, @7
2y 7 RAM 77— h &2 BIRL £7,

THEANHR L7277 vy 7 RAMDBHL5ETH, HEHEA LAY — 52 LHWRETT,
ARV I—ay FUTL—Fh

THA L DAY =R &0 L9 572912, VHDL BL O Verilog TRk SN7=T A TEHATE 5, &
FIERARZ V=V ay TS L= BB Y EF, 1Y 27 A ISE Project Navigator d 2
== —TC Edit 2»5 Language Templates Z##R L £3, &2 VHDL E£7-1% Verilog Z&RL . €D T
IZFR S5 Component Instantiation % EBiZ¢7~ L Block RAM %R L £,

f+$%Z VHDL £ X O Verilog T7 1 > 7 RAM #Hiiad 5700 a—RKflzRrL £7,

VHDL I2i3 &7 v 7L —MIavR—X U NESET—F T 7 F ¥ 7 a vBEENLET, VHDL
THAL T AN, T T —bDOEN— N EFATILERHY ET, 7SV r—ra s TERE
NBEBLIE, T—XT27F % ¥/ avOR— b~y FCHIVERD Y £

SelectRAM _Ax 7> 7L —hk (x=1, 2,4, 9, 18, 36) (IZ > 7/ R—F TV 2— L THY | X5
5 RAMBI6 Sx EV a— NV E A AL 2— N LET,

SelectRAM Ax By 7> 7L —bF (x=1, 2, 4, 9, 18, 36 8L Wy=1, 2, 4, 9, 18, 36) 137 =
THAR—h TV 2= ThHO, 5T 5 RAMBI6 Sx Sy EV a— i A AF v 2— R LET,
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Spartan-3 FPGA T® 7 0w ¥ RAM O {E/H

JAav%Y RAM 7

VHDL & & U Verilog a—F O #1431t

71y 7 RAM AE VX GRBIOT I =2 — 3 HIZ VHDL F721% Verilog = — K THI#{L T
FT, AKEITOHBE, 70y 7 RAM DAV AZ Y x—v g VICRUEIEET D L. TORME,
P AU 7 A Alliance ¥V —RX YV — L Tarv (A rsinbd EDIF 117 7 A viza—ShvEd,
VHDL =—F ¥ I =L —vayid, generic T A—X&{HHAL C@EMEE2EL £7, Verilog = —K
Valb— gL, defparam T A—FEFEHAL CBHEZEL £1,

B oRNE, ke VHDL 3 X O Verilog = — R IR SN TWET,

—REIZ, Va7 RAMIIa— OV TCRIET 7 U r—va L CTERAESNETHS, koI 3

TJYhr—3y Tk, HEVAMBNTIIVEREAN, FHFEICEL > IR AL 257 1y 7 RAM OENKERE
IZOWTHRML 7,
KE RAM #EEDERK
7' 1w 7 SelectRAM DFIFHFRIZR FE TR SN D720, /NOFRBHELE TH Ay — R ki 25 2 &
MBARETT, L7z o> T, D7RVEBIET, By MBI OY —FEDZ\W RAM 21E & 9,
Read-Only Memory (ROM) &L T?h 7 0w o RAM
TAh AF—=T NV AN %Z Low iZT25 L, A7 ar LT, 7uy 7 RAM LU RAf&ETay s
ROM &L CEACEEY, RHL, Z7uavy 7 AAENKIELT S ROM OHAIE, 7 vy 7 RAM O
HFHL LIEEFERBICEIEL £, ROM ONFIZT VA OfEIC L > THRESh, TH A oar
A NARIZ Data2BRAM =—7 0 U7 4 AL CTHEHTX £,
FIFO
TITRAT 4y VLT —HERET DD L L THLATWD First-In First-Out (FIFO) 1%, fEEIZT —
BERARFETHLUANOBHITHAT A7 2y 7 RAM Ofb — ki 7 7Y — 3 ¢%, FIFO IZ. 2
OORNB /vy RALVMOT—4%, Fi2i3, AL 7 vy 7 TEHEL TWETHS, L—hrDRRD
F— A2 EBREHT ORI TT, AU 27 2 CORE Generator > A7 A TlE, /ST A—XIEEF
B2 2 DD FIFO &Y 2 — L AERTE £, 1 DIEFHAHL/EZALZ oy ZREWIREBIL TWb
R FIFO TH Y. &5 1 DidiAH L/EZ ALY vy 7 838 5 IERY FIFO T,
77V r—ar J—bh XAPP261 Tix, FIFO Ot L/EXIAHRR— K ~DRL 5T — ZIEORE
IZOWTHAL TV ET,
TFVir—3ay J—k XAPP291 Tik, @il 72T—% AU —ATOFT—Z 2uy b 710K
I HET KL w2 FIFO IZHOW B L TV E,
* CORE Generator: [Fi#f] FIFO £ =—/V
* CORE Generator: FE[F#] FIFO £ =2 —/L
*  XAPP258: 711w 7 RAM % L 7= FIFO (V) 7 7 L > A FH A v &5 i)
*  XAPP261: 7't 7 RAM # A L7157 — X WEEW FIFO (V7 7L > A THA U &2 ETr)
*  XAPP291: HEN 7 KL v 7 FIFO
IRTy R JOovyHYmEITA ML —UHEE
7y RAMIZ, =0 _F oy R Favy P TRIRT L) RiEER-L. 77V r—varadb
RENCT D2 ENTEET,
* FobyH LIVRZ By FHDLIYREZ Ty A AL — (5 RAM OB L TWE 7 1
vy HbHD)
¢ RE I NR—ADT—FTI7F¥YEBLORAY 7 a—)VHDOR%Z v 7 £7-1% LIFO
s mEHr—HL a—R A=Y (RNHTrY 7 RAMIZEEIZT 7EATLHZ EiICk-T, =
RFy R Ty Vormighimt, =720, Fy 7 ETHEHATE ST 1y 7 RAM I i
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Spartan-3 FPGA TOJ 0 v 2 RAM Q&R ST XILINX®

&)
* AT uby Y EIDSP TAAL A LA L THEM SO RKUOT 270 = A=Ky 7
A AT

s TTUT—varDOT Ny T ERGIZTHREHR N — A Ny Ty (BRI T, VTR L
DRE BLUVEES MY 23R

EvbhRbU—LOEHEEEIZEST A Y- RAMROM OREEH

— 2T — % T u—Ti%, T AL DEMETT uy 7 RAM/ROM ONERREL, T/XA ADE v
FARU—=AIZa /A&, £OE y b A kU —2A4% Spartan-3 FPGA (¥ U r—REBLI 0=
T 4F¥alb—varInEd,

LML, 77V —va ko> TiE, By b AU —LAREREND B TIEERD A€ ) NERA
ARG ARRICEFR SN AN H Y £¥, Spartan-3 ITHARAENTZTuky ¥, T rs T L a—
R &I D720i1c7 vy 7 RAM AT 284508, 06T, ¥+ U 27 ZAD Data2BRAM %
HHTZHE, BEFOFPGAE v h A MY —2a&x#H LT ry 7 RAM/ROM NWETHEFH TE, a—FD
EHEDOIZDIZFPGA THA LT RTEFI U ANANT HLERRL 2D F9,

X 20 {ZRT &L 912, Data2BRAM ~D AL, = _XF v K Fukydh ar 47/ hhb0H
B BEOFPGAE Yy AR —A, BIOVATA TRV A AR—ZR LK T 1y 7 RAM TEH &
NO7RLV oy THO~y U T ERELT 1y 7 RAM OB RLE R Y O RAM (BT 58 L
WX EEHET,

Present FPGA Bitstream
(. bi t file)

New Block RAM Data ngping getween gyletenll
i i ress Space an oc
(elf CgTﬂﬁﬁ%ﬂfrOMpm’ RAM. Block RAM Location
’ (. brmfile)
Data2BRAM
Utility

New FPGA Bitstream with
Updated Block RAM Contents

(- bi t file) X463_20_062503

20: Ev bR+ 1) —LT Data2BRAM 2—F ¢ T« #EAL-T7 B8y Y RAM OFEF

178y RAM%Z 2 DMLz 25 )L FR—k RAM & L TEA

TFV =y a i oTE, TRAALICHDARAM 72y 7 LD EHIZEL DY 70 R— b
RAM BNMERIGENH D £T0, 7N 7y RAM % 2 DOERITMINL L T-v v 70 R— b
ATV ELTHERATAZET, T4 A LD RAM 7'y 7B EHRMIC 2 fEFICTEET, 2L, &
RAM 7y 70OH A XL, JtOT 0y 704312780, KK TIKE Y FTT,
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P21 17 mryZ RAMM» D 2 DO LTz 70 AR— bk RAM 2 1ET 5 FiEERLET, 1D
DR—=KrD7 KL ZAMSB % High IZ, & 9 —F DA — b iX Low IZ#kE L . A — h[ET RAM & %% |2
HELET,

T— ADDR[m]
 —| ADDR[m -1:0]
—»| DIA DOA [—»
— WEA
— ENA

SSRA
CLKA

Single-Port A
A

4 CLKB
SSRB
ENB
WEB

—»| DIB DOB
—| ADDR[n-1:0]

ADDRI[n]
<£ X463_21_062503

21: 17899 RAMA5 2 DDOMIIL 2> F )L R— bk RAM % £/

Single-Port B

AR — M2, ZREND AT VR, T—FHAD, 7avy 7 A, BXUOHEBEEERHD ., BRI
FSEL CWET, 72E 20, A—1 A 256x36 T, R"—F B2 2Kx4 D AEY ZERTE £,

21 CTIHERAARER ATV &2 2 DOKR— F THEIIHEIL CV0VET, EOTRLR T4 0cayy
BBNTLE, BARLETCAEY EHETEET,

178v%9 RAM AL T 256x72 >~ 7 )L iRi— b RAM Z4ER

2027 vy 7 RAM &2 L7, 256X72 2270 K— |k RAM OfERlika = L £, b L 7=
FILFBEC, AEY TUAE-ARESAET, TRAZRBE 36 Ly hTHY | R T2 € v MFO A
Y ZERLET
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L ADDR([8]
ADDR[7:0] —————| ADDRA[7:0]
DI[71:36] =f—®(DIA DOA —# DOJ[71:36]
WE WEA
ENA ENA
SSR SSRA
CLK CLKA
] | E—
—
CLKB
SSRB
ENB
WEB
DI[35:0] =—=——|DIB DOB [—# DO[35:0]
| ADDRBJ[7:0]
ADDRBI[8]
g X463_22_062403

22: 178y %Y RAM #{HRL T 256x72 > >4 )L R—k RAM Z1ERK

7KL % 542 MSB Téb 5 ADDR[8] 1. 150H— kT High 284S, b9 5 Tik Low 12
BishET, 2, miA— M, TRVRAAT, $lf#IAT, BLOI ey 7 AE2LEL T,

BIRNYIT7. VT LOVRE, BLUVEET TV

PEER N> 7 71X, Finite Impulse Response (FIR) 7 4 L& | =/ F F v RV 7 4 F | ZHITHHBIBK
M AR D & 5 ki T VG BT ) =Y a VICERENET, £, T—F %
L, 1IN0 T—X ERRAMT L OIERANy 7 7 AT HZ L b ARETT,

M 23 13 EER Ny 7 7 O T, T—F B3Ny 7 7 ICEEAENTn Ty 7 A I NRIZ, O
TAREEIN., FUMEICHLWT — 2 REXIAENET,

X463_20_020503

TR
«
&-‘9

23: BRN\Y I 7

2412, 7ry 7 RAM 2L THEEANY 7 7 2B T 25 E60ON—R U =27 AT Y AT —
arvERLET, BV an pHEMICLEST, YUV R —F Ty 7 RAMIZTRL ANRANE
. Bfias — RIS A 2RI T, 7uy 7 RAMiZZ ey 7 A 7V LICHLWT—4 & E
XIABFET,

T, BERAY 7 7R, vy o VD LICBIET — X EHEARL 9, 7 uy 7 RAM OFEIAL
E—RK% READ FIRST IZRETH L AL 7uy 7 ANWBLO0Iany 7 2y P TANT—ZREZIA
FN, WHT—2BREEIND D, THAUPBEREL, REORT r—~vr Abm ELE9, EEE
DEX AR LIZONTER 17 IR L ET,
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DI DO [ OUT)

— ADDR

WE
EN

— SSR
r CLK

WRITE_MODE=READ_FIRST

X463_24_020503

Counter

24: 7Oy RAM 8LV AY U 2 2ERALEBRN\YI7DAVTY AoT—ay

24 TIXFINB LG OUT F—4% R—MEIT—FHL TWETHA, B FLLR—THHLETRL, T =
T R—F =N TEER— MENRRZBANRDH Y £, M 25123, 1 A hOF—2R5Tay 2
RAMIZAY, 2ty s U=RDOF—X L LTHIENDEHEZRLTWET, 228, k2,048 70w
J BV AINETT—HERLETEETEET,

Byte 3
Byte 2
Byte 1
Byte 0

@

Block RAM
Circular Buffer/
Delay Buffer

[  Byte3 [ Byte2 [ Byte1 [  Byteo |

X463_25_020503

25: 5L 7Ry Y RAM CHERT 3ER/ Y 77 £R— MBEHRES

Data delayed up to
2,048 clock cycles

N Tay 7 RAMIZT a7/ R—h AV ELTHBHTEET, 1 XA FDOAFT—HN.2k
X9Wary74F¥alb—raryENiAh—hrBIZAD, A—F A X322y hOHTIT—#REES
NH7-0, fERELT, A—F AIZS512x36 AEVICary 7 4Falb—varySnEd,
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512x36

o »{ ADDRA[8:0]

EN DOA[31:0] (=t
<o | WEA

ENA

CLKA

CLKB

ENB
WEB

»| DIB[7:0]

Tc »| ADDRB[11:2]
-4 »| ADDRBIL:0]

L 2Kx9

X463_26_062503

26: 1 NA MEDT—4D4n 20y Y AU ILRIZ2E Y b T—RIZEH#H

HAR—RMIANENDT RV AZEETHZ LICE 2T dn XA ZJuay 7B THIITEET, 32
By hOHANT—RZT L2450 1 XA NATBPYBETHY, 45807 ZiE, 2 OO FAT RV A
v b ADDRB[1:0] Z AL £9, 4 XA FBREFEINTH, TIZHDIIT U ENEDF—IF )/ T
TN (TCO) DR —=F AL nNEI T B AFX—TNILET, A X—T NV EZFIZL>T, "= B
TEREY "OHIT—ENT v FICEEFEIN, LoD 2347 ) A EnET, 20k)
N, ABEAT B E n 3BT X ERAEDED L BRI 4n HEIH Y XL L THERATE
T, n FEH T ENSOHNIE, R—F BOTRFL X E vy hdMSB Ths ADDRB[11:2] 8L
A=K ADOTRLVALEEOE v F THDH ADDRA[9:0] 12720 £9°,

BETEMLGRT—F I UELUTA4 70— 0H

7 uy 7 RAM OYIMEIMEBICIEE TE 5720, ZOAF IV EFEHL, A7 —h v —2 & L THRR
THT 2T N R—hDL T RAZfE ROM 2ERTE £, 7L z2E, K27 IRTEH12, 1 207
7y 7 RAMZHERHL, 128 A7 —FBIXOR8 77 FC, 38 AT — " HIOHFRAT— < & 1E
mTEET,
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[\ A
_ 7 bits 1Kx9 7+2 bits
< —/| State Machine
‘g or Sequencer
O
<
% 7 State Bits
& 38 Output Bits

256x36
[\
7 bits State Outputs 36bits )

—— —
> 9
[oXp=]
8 é X463_27_062503

®27: o4 JAayvy RAM THERTES 128 RT— B LU 3B HAIDERXT—F v

X 21 EFEERIC, a7 AR—h 7y 27 RAM A€V (E, 1 DOFR—FDT KL A E > s MSB %
High 12856t L. &9 — % Low Ik T2 2 & T, A X0, BRIIMNL LI 2 2D¥ 7 v
AR=FAEVELTHEATEET, F—F AL 2Kx9 a7 44X alb—varan, IKx9v o7
A=K ROM L THEMATEET, 22C, THARTRLAELTHANL, 128 DAT— &k
HFETH, IKXOROM IZHB 10T RL R FA4oD5E, TONRBIEDOARAT— KA LR, EOVD3
TRLUVZANNES SOT F o FrHIRELET, 128 27 —hE, 26D 3 7RV ZAANITHIBE S 1,
—EFRFEO T T8 2OHLVWAT— DL, EORAT—MIb#ERZ LN TEET,

A=k B, 512x36iIcary74Falb—ar&h, 256x36 7L "—k ROM & L CEAT
EET, R—F AMNSHEDRAT—F TRLANRTE Yy hTAHEN, 36y MRS ES, H
TNIEAT—RZE > TEBICERS N, B0 30, 7y 7 ROM IIAKFE AEY TH D70,
256x36 ROM 225HD 36 HE 1 7uy 7 A 7V EATHET, /2, 8 TRLAANICR DL L, 36
WAL ZELET, IKX9 7y 7006 2 25—k By FEZBEMTEETN, by MIlrZry
T WA TN OBIEILH Y EH AL

ORI 2T =X T 7 F v 21T DL 4T 7 0F D256 AT —FOHBRAT—F v, F7=
F16 773 FD64AT— b DAT—hF vV U EERTE, 77 o FHIE TN S HICHERGEIT,
~YNF TV IV EERTEET, ZOTFA L OREEL TR, K= A Y7V 7 ry 7 RAM) T
HDHT L, FEETH D L (125+MHz), BEEEMOBENR 2N &, BXOMTERIZERHTEL 2 L
MEZLNET,

RAM #EFRHLI-E8&RAD 4

B BIE, BIEO AT — ML > TRO AT — s BELT B HM AT — K~ <2 O—fITY, =&
ZWE NATY AT ZFBREDOAT— e A7V AL, ROAT—REAEKL FT, K281
sy 7 AF—=TNERBU By FRL UL Ty RAMIZA YT Y AV REATWHWS20E v k
NAFY Ao ZERLET,
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S XILINX®

TC

CNT[9:0]

EN

| 1Kx18
. ADDRB[9:0]

DOA[9:0]
DOA[10]
DOA[17:11]

‘:E:--" WEA

SSR

ENA

SSRA
CLKA

CLK

TC

CNT[9:0]

EN

|
—

CLKB

SSRB

» ENA

ENB

‘<£:———" WEB

DOBI[17:11]
DOBI[10]
DOBI[9:0]

» COUNT[19:11]

(unused)

(unused)

TERM_COUNT

Terminal Count
from Port B enables
Port A every 1024
clock cycles.

ADDRB[9:0]
| 1Kx18

» COUNTI[9:0]

X463_28_062503

E28: ¥y RAMZEZERL. 220 10EY k A9V A0S 12D 20E Y b INAFY) AV ZEER

208y hDONRAFTY T, 2O00R—10E Y N XAFY A7 ENBERTEET, ZhbH
DA RZE, 1024 7y 7 A I NVT EICTFMO 10y b BTN Ei0 10y N Ao X
EAX=TNCTHEOTT, ZOHITHE, A—bF BIEFUo 108y b Ay ¥ &2ERT 5 1Kx18
ROM (WEB iZ Low) T, BIfEO AT — TGS L2 I0LSB F— 2 hid, 2O EE 10y DT R
L A A7 ADDRB[9:0] ic72 Y £3, ROM Tix, TRV A VUV ICEEENEBEOAT—F 2L
T, WOATF— P REEENET, 11 EFAOFT—FZTH 5 D[I0] N, AT ENSEDEZ—IF/L T
A RY . ZoFITIE, F—% By~ DOB[17:11] 13 & v ER A,

RKI2WENRAFTY AV EZDOARAT—h By Z&ERLET, BTV Z1E,0 £7213 INIT R SRVAL B
THELZMENOHGL, F—IFT AV I M7 77 47T, 2 hr—78 012K % 0x3FF (1023

10i) ETHZ > R LET,

K122 NMF) TYT AV EAORODAT—F AT Y Y

BAEDRT—hF AT—rHA | RORXT—F

TC COUNT
ADDR[9:0] D[9:0]
(Hex) D[10] (Hex)

0 0 1

1 0 2

2 0 3

3FFF 1 0

R=h Alx, R=hB0oDF—=IF N A7 FHNCL > TA R =T MIRDREZD 10 B Y |
DI EDA 7 ) A RRNR—F B O 1/1024FH Th 5 H&2BRNT, A—b B LFEETT,
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COBNEHBRMEEZMZADZET. 208y N Ty T o206 188y N Ty IX Ty hoH
EERCEET, TR AEFEEO MSB 2 HINEHT 5 &, & 13 IR T X512, Rk hw %
T—=XTI7F % T, APV AVPERET 7YV A NTEES, 2OBE, AV X2iE, Ty 7 /FY
varvia—GEN Low TA>» 27U A ML, High 727U A MLET, ROM AE VX, KO
AT—=h Vv I DAL T A RNET Y A NORITHEISNET,

=13 NAFY) FyTIEHOU AV AORT—F OD Y Y

Ty 715 I HEDRAT—k AT—hHA RORAT—k
TC COUNT

ADDR[8:0] DI[9:0]

ADDR[9] (Hex) D[10] (Hex)
0 0 0 1

(Up)

1 0 2
2 0 3
1FFF 1 0

1 1FFF 0 1FFE

(Down)

IFFE 0 1FFD

1FFD 0 1FFC

0 1 1FFF

WICHlERmT Lo 2L THEHTEET,

* KR—=PFABIOEBTALVTI AV FENTEIT U EZDEY anb bbbz "(F) Tv7E
XOT7vFIxo X

s HHISL A a—F W E2EElt, TOMDAL TV A RNET IV AN RXE— BFRolmh
A4

e 512x36 7uv ZROM & 1 2O CLBICa2> 7 4 Fal— a3k 64#io BCD v #

4 R—k AEY

71y 7 RAMIZWHRNCT 27 )V A=k AV TIN, 70y Z7 RAM DT 7EA AL —R i35
HTHDHID, AEY~OHANEEERESERIL, EER—1FDAT) 2ERTEET, 7uy
RAM (ZW< ooy y 7 2BMT5E 4 R—FETHR—F T ENTEETA, HFHR— M
SHITITEA VATV EROZ LRV ET, GBI Y 77 L X TH A 2O TE, RO
TTVr—vay J—hEZBRL TLIEEN,

*  XAPP228: Virtex 7/ XA ATD 4K —F AEV (V7 7L A THA U EET)

CAM (GER AE1))

B XEY L LTHA BN S Content-Addressable Memory (CAM) (3, 8k %> b U — 27 B X T —
2 Taky 7 TV —va r CERESNET FEALEDESE. AEY TT U S— 5 ON
HEIT7 R L RZEoTBRENETH, CAMTF U 5 —ra Tk, ATRINEDATIERD, 2D
HANZE S TAERVRNIZT —EZBH50EI B, baGaidiinr—raryvyiihshEzd,
22T CAM OFEIZOWT R VBT D701, KDA LT v 7 A BUVENPITH TS, b
DT AT LERBTDHHAIC, T, WA Ty 7 ACEEN TV DI EHRL T, HIOHAIC
i, TR INTWEN—VESRENLNEESRL 9,
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* CORE Generator: Content-Addressable Memory €3 = —/ 1
e XAPP260: [7 m v 7 RAM Z{EH L 7@ tEaEsi At L/Z XA CAM]

*  XAPP201: [CAM TH¥ A v OME] Z o7 7Y sr— 3 /— ki Virtex/E 8 £ O Spartan-II/E
T—X%7 7 Fx HITENNTHET A, Spartan-3 TH A AR FENTEH I TOET,

JOovyY  RAMZERAL-OYSY Y 27093y

9 _XCO Spartan-3 2V v 7 wAIZE, vy T Ty T T—7 0 (LUT) EMEE % 4 AJ) RAM/ROM

BHY, ZOo4dANhoueYy s 7y rarE UTHET S LUT 23, Spartan-3 7—X%7 7 F v O

ALY F4,

F72. RAM iZANEDOL W LUT E L TRIOMRGERSH Y £, AT VHEKRDO 1 2L LT, RAM %

ROM ¢ LTERAL. 4 AN 1O oy 7 RAM bERTXET, 20 L5Ic, 772w 7 RAM I,

ANIHMEF OB S SOEEEICBAR R, 4 ADWETORBOuY vy 7 Ty rvavk AT R

VETEFETH, ZOBEIZ, WS O0OHIERH Y F7,

* Yy INTIE, FyTFEERT DI RIERYT A —F w7 X2EEHTEEHA,

o WL, suyv I AN ELTRBTHAILERHY £, 7y 7 RAM %, ERBFEAHLHS
Y R—FLEEA,

NSO EHELERY y ) Ty s TR, Y/ Ty 7 RAM TIRO X 9 e fghE

AT YA NTEET,

s ERKI4ANFECTOT—N Yy 7K

e 1l ANEEAFAL AT 9071 vy 7B

* ZOMOMAARDLELFRETT N, ASE, WEATE, FE3nYy s 777y a0
SR EITHIBRN S DA NRH Y £,

CLB ¥y 7 OF#MMEE ALY —FE2EBETH L, 7oy 7 RAMIZ., #E A% AND 7 — b Tkt

HT7RLVRAFa—2prinbiinayy s 7y riailid, B TULLEERMTIIH Y THAD.

FHARTFa—& MHERO LI REMe Yy Ty a il o T, EETIEFICENTT,

77— <y FEIEKH

X 29 12, EMEC—FHL7ZRESIFFE B LZEEMEZRL TWET, FANE v M IS EZ MATCH

RE—= =L, ¥y JHICHNETIERWE Yy NI~ A7 795720, FFEOE v MIFIZ—%

LTWLZEIZRVET, 2o —H LAYy M ITHh U P BIOEEIL VE L i S, 2
DN L EVEL Y KEWEE, AT —ZIZFELER R Z — 12— L., MATCH Hi /1% High i

R0 FET,
Compare bit to MASK any don't
MATCH pattern care bits

MATCH

Is number of

matching bits

greater than
threshold?

Threshold

Number of bits
that must match X463_29_040403

K29 o4 JAavs RAMTD 14 AR 77— Ty FUoIEK

HHO—FB R — B ZaY y y T 7y a yNREREAIT. b —FHDAEY R— &
AL THYATeZ ETEET,
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Spartan-3 FPGA T® 7 0w ¥ RAM O {E/H

CLBueYy 7 THERAENDLT-D, ZOT7 707y a s lidiiondy 7 L ERL A v RLEL
720 £92, MATCH, MASK, BXOLEWMEEHENTODLN-oTNWDEZD, 777y awH
ANZFRAL, 77y 7 RAMIZELS 2 EBAETT, 72& 2, FEANBT R LR 0 NBHEL, AE
VBRIZA 7 ) A FENDEE, COHNEH LN UOFHETEET, Y ATTOT7 7o —< v T
JREIZIE, Yo7 Tay 7 RAMAKRETHD, 1 7ay 7 A7)V TEITENET,
MAP -bp # 7Y avE@ERALETOY Y RAMADOY Y Y TyELY
PAVIRAISEY 7 by =TT, Yy 7 7y rvayidzaey 7 RAMICHEINIZY Yy 7 &
NN, v F T a B FERAL T,
o7 uay RAM O=y B TN A T ay B, MAP -bp 27> a > T3, A7 v a VN ED)
REE. YAV Z7AISEDuY vy 7 wv o7 V—id, LUT BLORFERICEESN-7 ) v 77
ny7E 1Mo 7R —F ey 7 RAMICEEL £9, &7 ) v FX7ey 7Bk 7
7y 7 RAM BEATH D70, VIRZNEZOHMDIZRD 5, £/, v v 7 VY T7 b =TI
U7y 7 LUT By ZRBET AL 02y 7 LET, LUT BY v 7R LT, LY AL
ZTuy 7 RAMIZNSy 7552 L3 TEP, W LUT ¥y 703G 58A1E. 4Ty 7 SNET,
71y 7 RAM HICEBREN DL D AZ M ERET 2120, VORI AICER SNy V4D
VAN EGLT7 7 AVEERLET, BREZHX L MAP BRAMFILEZ 7 7 A VAICRETDHZ &
T, v BT VTN TIMER L7 7 AVEFHL, A7 arRNEESND &, T OREE
ERBEL MAP BRETSINET, 77 ANMZH LM Ry hOBRT By 7 RAM BRI LET,
* PCDiFAE:

set XIL_MAP_BRAM FI LE=fi | e_name

* UNIX Dig&:
setenv Xl L_MAP_BRAM FI LE fil e_nane

JAv Yy RAM Z#RALERBANL—D, J7209930 T—T,
Direct Digital Synthesis (DDS)

P ARat A W) ZABRBO LD RBEEEGEOEEA N L -7 vy 7 RAM OIS NET 7
Vor—rarol 5T, ArBXPatAid, DDS D LS 77U r—y a O EE1E
B DR AW L 720 £, 1 U 7 &2 CORE Generator & 25 ALIZIE, IRD 2 DD/RT A—4
WBEARRREY 2—1A0b 0 £7,

* CORE Generator: Sine/Cosine Look-Up Table €3 = — /1

* CORE Generator: Direct Digital Synthesizer (DDS) & = —/V

WA R L =D, SESFRERTa L U X (a7 Ly H/aF 2308) L OESLEIRN T, &%
G NR U RIECREERESE T —ANTHEOERAENET 7Y r—ra L TCHLRAMETY,
Bl LT, BT —4, u-Law Ty a—RN ST —#BI W A-Law Tz a—R ST —4 [l
FWIRNHY , —RIcTF L ala=br—a vy CHEHINET,

FaT N KR—=bDT a7 RAMIZE > T, AN —URERITRBIET TR, BELHFHRT —
X FTIIEEREREEINTT —F CHEEZREH T2 N TEET, K30 OFITIEH, A—HF Al
WET 7T 4 7 REENRHY ., A—F B THLWIEEAZIY AL ET,
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~ PortA
Active Waveform

DOA [—

dll

—| ADDRA

—| DIB
—p» | ADDRB
Port B

Update Waveform  xae3_3o_os2503
30: Ta7IAR—F JAYY RAM Z2EALEEBA L —C B LUESH

TV =T VT OWMRT, B2 EEEHT LV ETIRRGRGENSH D LI, TUXN THA
CTHEBRDZ ENFRET, 7Ry 7 RAM X, Hhy 7 AJix £7idy=f (x) OB THLIHA.
HOMPUOHE SN T — 7 VOBRIEIESLD 5,
e 2IE ROBHERE ATV AL NTACLB Yy ZRERT A0 0VIC, ZoBEHEL, 7
2y 7 RAMIZIRETE £,

Y = A3 - Bx2 + Cx + D
A B. C. BLUDDHEIZ, T XTEHTHY., iy ld. ANxIZL-oTORERL ET, Lizdio
T, HMEREATME X ZEIZHO0 LOFETE, AEVIRGFEINET, 720, A1 x O E
TIIHEA Yy ORESIZESTHE, 1 20ouyy 7 7ay 7 TEHSTRWEAERH Y £7, 512x36 7
2y 27 RAM ZfEHA L, AJ123 005 511 O T, EOEXE A7) A2 N T 5846, x OfEITHE
BETY ICHBEEZ D00, TORMICIBARDHY 3, ZOFIT, x DKz Es L, y i3k
ey 28MHE Yy FBKEIZR D £,
Rk, 70 7mry 7 RAMTIE, ROXH> 777007y a 2R B TEET,

*  log(x) REFM(KX) D &R OMAGDEEET, 1| ASIOEMERBE, 2 SOEOREIE o]
RRTTH, —MIZ7 vy 7 RAM ANEIC L HHIRA & 0 . Bz #HEAEIZIX, Spartan-3 @
18x18 = _"F y REHEEN I VI NIV Y 22— 3T,

* IKx187nmyZ RAM AL 11 By b XA T U5 4 47 BCD ~® 2 DO L 7= H#igs,
K _X—20 LSB X, ROM Z A XA L, ZDOFERIMBEFEN E Vo et U T Lo
ERI—0ERLET,

e 2Kx97nmvZ RAMEZHEHALZ2 oOMN L7347 BCD M5 10y k XA F A N—
4, LSB I3 #agsm N A /XA L £,

o —FOR—F EFAIT, b —Fradr A AL, 0 ES 7R LETRLA, I8EY FD
RBiE, 10y hoAELE LSV A -y 12 LUT,

* IKxI8 71y 7 RAM TO 10 E v k /SAF YU 225 347, 7€2 22 b LED HF1~0 2 SOAlsr
L2 iR, 72750, BridT 72 7 TRRSNET, ANB, 1023 ETIREShTO 570,
LED 0F 1% 0 725 3FF £TLA D, MSB 01y 710id, 4 AJI (27 Ax b a=d=g, 7 A
v b fiE-o4IC High) OBARE L7 Y £,
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%ﬁiﬁﬁ&U%

EnYIC

{+& A: VHDL a4
VARBET—
V=2

* iUsing Leftover Multipliers and Block RAM in Your Designi Peter Alfke, Xilinx, Inc.
http://www.xilinx.co.jp/support/techxclusives/leftover-techX11.htm

* iThe Myriad Uses of Block RAM1 Jan Gray, Gray Research, LLC.
http://www.fpgacpu.org/usenet/bb.html

e HF AV I RISES2154TZ5Y HAFK
- Adobe Acrobat [PDF]
http://toolbox.xilinx.com/docsan/xilinx5/pdf/docs/lib/lib.pdf, 1593 + 640 ~X—3~

ISE520 % F 74N FDF 4L 7 M VIZA L A=A LTWEEE, ZDFATFY HAR
1. RO/SAFET21F, Project Navigator TNILTMEF US4 I aTFILEEIRT 25 L5
TEFET, Acrobat TRF o XY M MFREINTZH, ERANZH 5 HIK T Libraries Guide % 7
Uy Z7 LTLTEEN,
C\ Xi l'i nx\' doc\usengl i sh\docs\Iib\lib. pdf

- RAMB16_Sn 7'V I 7 ¢ 7 [HTML]
http://toolbox.xilinx.com/docsan/xilinx5/data/docs/lib/lib0371_355.html

- RAMB16_Sm Sn 7'V I 7. 7 [HTML]
http://toolbox.xilinx.com/docsan/xilinx5/data/docs/lib/lib0372_356.html

Spartan-3 FPGA (2i%, &%, mif, o7 oy 7 RAM23b 0, 2k, v F v 7DA ML —
VELT, A2 F v F Ry R A€V, FIFO, Ny 77, LUT 2 EICHEFITHIETY, 77y 7 RAM
MAOHWREEZEMNT2L, V7 LoRZ BET A, AV E, BEOMMANTHEM R n Y v
TrvrvarkAr ) AR TEET,

71w 7 RAM (%, CORE Generator Z & #e¥ AU 7 A ISEBAFY 7 b0 = 7 DRI AN Y b L% Af
AT277Vr—varTHR—b S, GROEIC. VHDL F721% Verilog THEGRSCHEEEA A X v
VE—RTBHIENTEET,

Ri%. Synopsys FPGA Express ' 27 LA D& D, VHDL A AZ vx— a BT, ZOHICH
% XC3S_RAMB_1 PORT £ a—JLI&, SelectRAM_A36.vhd VHDL 7> 7L — h i L 7,
Fo, ZOTFUT L= EELREOMOT L FL— NI, RO =T YA b E Y n—RAHET
o ZZT/RLTWD VHDL =2 — R, lTATHY . BERbDOTEH Y FEA,

e ftp://ftp.xilinx.com/pub/applications/xapp/xapp463_vhdl.zip

-- Modul e: XC3S_RAMB_1_PORT

-- Description: 18Kb Bl ock Sel ect RAM exanpl e
-- Single Port 512 x 36 bits

-- Use tenplate “Sel ect RAM A36. vhd"

-- Device: Spartan-3 Famly

l'i brary | EEE;

use | EEE. std_l ogic_1164.all;

-- Syntax for Synopsys FPGA Express

-- pragma translate_off

library UNI SI M

use UNI SI M VCOVPONENTS. ALL;

-- pragma translate_on

entity XC3S_ RAMB 1 PORT is

port (
DATA_IN : in std_logic_vector (35 downto 0);
ADDRESS . in std_logic_vector (8 downto 0);
ENABLE :in std_l ogic;
VRI TE_EN :in std_l ogic;
SET_RESET : in std_logic;
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CLK . in std_logic;

DATA_OUT . out std_logic_vector (35 downto 0)
)
end XC3S_RAMB_1_PORT;

architecture XC3S_RAMB_1 PORT_arch of XC3S_RAMB_1 PORT is

-- Components Decl arations:
conmponent BUFG
port (
I : in std_l ogic;
O: out std_logic
)
end conponent;
-- Syntax for Synopsys FPGA Express
conmponent RAMB16_S36
-- pragma translate_off

generic (

-- "Read during Wite" attribute for functional sinmulation

WRI TE_MODE : string := "READ_FIRST" ; -- WRI TE_FI RST(default)/ READ_FI RST/
NO_CHANGE

-- Qutput value after configuration

INIT : bit_vector (35 downto 0) := X"000000000"

-- Qutput value if SSR active

SRVAL : bit_vector (35 downto 0) := X'012345678"

-- Initialize parity menory content

INITP_00 : bit_vector (255 downto 0) :=

X" 000000000000000000000000000000000000000000000000FEDCBA9876543210"

INITP_O1 : bit_vector (255 downto 0) :=

X" 0000000000000000000000000000000000000000000000000000000000000000"
('snip)

INl TP_O7 : bit_vector (255 downto 0) :=

X" 0000000000000000000000000000000000000000000000000000000000000000"

-- Initialize data nmenory content

INIT_OO0 : bit_vector(255 downto 0) :=

X" 000000000000000000000000000000000000000000000000FEDCBA9876543210"

INIT_O1 : bit_vector(255 downto 0) :=

X" 0000000000000000000000000000000000000000000000000000000000000000"
(snip)

INIT_3F : bit_vector(255 downto 0) :=

X" 0000000000000000000000000000000000000000000000000000000000000000"

)

-- pragnma translate_on

port (
DI in std_logic_vector (31 downto 0);
DI P in std_|logic_vector (3 downto 0);
ADDR in std_|logic_vector (8 downto 0);
EN . in STD_LQG C;
VE in STD LOG C
SSR in STD LOG C
CLK in STD LOG G,
DO : out std_logic_vector (31 downto 0);
DOP : out std_logic_vector (3 downto 0)

)
end conponent;
-- Attribute Declarations:
attribute WRITE_MODE : string;
attribute INIT: string;
attribute SRVAL: string;
-- Parity nenory initialization attributes
attribute INITP_00: string;
attribute INITP_01: string;
('sni p)
attribute INITP_O07: string;
-- Data nmenory initialization attributes
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attribute INIT_00: string;
attribute INNT_01: string;
('sni p)
attribute INIT_3F: string;
-- Attribute "Read during Wite nopde"
NO_CHANGE
attribute WRI TE_MODE of U RAMB16_S36:
attribute INIT of U RAMB16_S36: | abel

attribute SRVAL of U_RAMB16_S36: | abel

= WRI TE_FI RST(def aul t)/ READ_FI RST/

| abel is
is "000000000";
is "012345678";

-- RAMB16 nenory initialization for Alliance
-- Default value is "0" / Partial initialization strings are padded

-- wWith zeros to the left

attribute INITP_00 of U RAMB16_S36: | abel
"000000000000000000000000000000000000000000000000FEDCBA9876543210" ;
attribute INITP_01 of U RAMB16_S36: | abel
"0000000000000000000000000000000000000000000000000000000000000000" ;

('snip)

attribute INITP_07 of U RAMB16_S36: | abel
"0000000000000000000000000000000000000000000000000000000000000000" ;

attribute INNT_00 of U RAMB16_S36: | abel
"000000000000000000000000000000000000000000000000FEDCBA9876543210" ;
attribute INIT_O01 of U RAMB16_S36: | abel

(snip)

attribute INIT_3F of U RAMB16_S36: | abel

-- Signal Declarations:

-- signal VCC: std_logic;

-- signal G\D : std_logic;

signal CLK_BUFG std_I ogic;
signal | NV_SET_RESET : std_l ogic;

begi n
-- VCC <= '1";
-- G\D <="'0";

-- Instantiate the clock Buffer
U BUFG BUFG
port map (
I => CLK,
O => CLK_BUFG
):

-- Use of the free inverter on SSR pin

I NV_SET_RESET <= NOT SET_RESET;

-- Block SelectRAM I nstantiation

U RAMB16_S36: RAMB16_S36

port map (
DI => DATA_IN (31 downto 0),
DIP => DATA IN (35 downto 32),

ADDR => ADDRESS (8 downto 0),
EN => ENABLE,

WE => WRI TE_EN,

SSR => | NV_SET_RESET,

CLK => CLK_BUFG

DO => DATA QUT (31 downto 0),
DOP => DATA OUT (35 downto 32)

)

end XC3S_RAMB 1 PORT_arch;

is

is

is

is

is
" 0000000000000000000000000000000000000000000000000000000000000000"
is
" 0000000000000000000000000000000000000000000000000000000000000000"

nsert
nsert

"READ_FI RST";

32 bits data-in bus (<31 downto 0>)
4 bits parity data-in bus (or <35

downt o 32>)

nsert
nsert
nsert
nsert
nsert
nsert
nsert

9 bits address bus

enabl e signal

write enabl e signal

set/reset signal

cl ock signal

32 bits data-out bus (<31 downto 0>)
4 bits parity data-out bus (or <35

downto 32>)
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1% B: Verilog «
VAR IT—
3 Ul

RiZ. Synopsys FPGA Express & A7 LDHE D, Verilog A A7 irm— a B TY, ZOFIC
%% XC3S RAMB 1 PORT £ a—/LI%, SelectRAM_A36.v Verilog 7> 7L —h &AL £3, £
oo ZOT T —bEZLEOMOT T L — NI ROU =T FA MPHE T n—RARETT,
T ZTRLTWD Verilog =—RiZ, BIABITHY ., BRRLEOTIEH Y FHA,

ftp://ftp.xilinx.com/pub/applications/xapp/xapp463_verilog.zip

/1 Mbdul e: XC3S_RAMB_1_PORT

/'l Description: 18Kb Bl ock Sel ect RAM || exanple
/1 Single Port 512 x 36 bits

/'l Use tenplate "Sel ect RAM A36. v"

I

/] Device: Spartan-3 Famly

modul e XC3S_RAMB_1_PORT (CLK, SET_RESET, ENABLE, WRI TE_EN, ADDRESS, DATA IN,

DATA_QUT) ;
input CLK, SET_RESET, ENABLE, WRI TE_EN,
input [35:0] DATA IN,
i nput [8:0] ADDRESS;
out put [35:0] DATA _OUT;
wire CLK_BUFG | NV_SET_RESET;
//Use of the free inverter on SSR pin
assign | NV_SET_RESET = ~SET_RESET,;
/1 initialize block ramfor sinmulation
/'l synopsys translate_off
def param
//Read during Witel attribute for functional sinmulation

U_RAMB16_S36. WRI TE_MODE = READ FI RSTi, //WRI TE_FI RST(default)/ READ FI RST/ NO CHANGE

/1 Qutput value after configuration
U RAMB16_S36. I NIT = 36' h000000000,
//Qutput value if SSR active
U RAMB16_S36. SRVAL = 36' h012345678,
/llnitialize parity menory content
U RAMB16_S36. 1 NI TP_00 =
256' h0123456789ABCDEF000000000000000000000000000000000000000000000000,
U RAMB16_S36. | NI TP_01 =
256' h0000000000000000000000000000000000000000000000000000000000000000,
(sni p)
U _RAMB16_S36. | NI TP_07 =
256' h0000000000000000000000000000000000000000000000000000000000000000,
/llnitialize data menory content
U RAMB16_S36. I NIT_00 =
256' h0123456789ABCDEF000000000000000000000000000000000000000000000000,
U RAMB16_S36. I NIT_01 =
256' h0000000000000000000000000000000000000000000000000000000000000000,
('sni p)
U RAMB16_S36. | NIT_3F =
256' h0000000000000000000000000000000000000000000000000000000000000000;
/'l synopsys translate_on
/llnstantiate the cl ock Buffer
BUFG U BUFG ( .1 (CLK), .Q(CLK_BUFQ);
/1Bl ock Sel ect RAM | nstanti ation
RAMB16_S36 U RAMB16_S36 (
. DI (DATA_IN[31:0]),
. DI P(DATA | N- PARI TY[ 35: 32]),
. ADDR( ADDRESS) ,
. EN( ENABLE) ,
. WE(WRI TE_EN),
. SSR( | NV_SET_RESET) ,
. CLK( CLK_BUFG ,
. DO( DATA_QUT[ 31:0]),
. DOP( DATA_OUT- PARI TY[ 35:32]));
/'l synthesis attribute declarations
/* synopsys attribute
WRI TE_MODE " READ_FI RST"
INI'T "000000000"
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ST XILINX® Spartan-3 FPGA T?®J A v 4~ RAM 0ff

SRVAL "012345678"

I NI TP_0O

" 0123456789ABCDEF000000000000000000000000000000000000000000000000"

INITP_O1

" 0000000000000000000000000000000000000000000000000000000000000000"
(snip)

INITP_O7

" 0000000000000000000000000000000000000000000000000000000000000000"

I NI T_00

" 0123456789ABCDEF000000000000000000000000000000000000000000000000"

INIT_01

*0000000000000000000000000000000000000000000000000000000000000000"
(snip)

INIT_3F

"0000000000000000000000000000000000000000000000000000000000000000"
*/

endnodul e
ETE WOEIT. = OTEOYETIBRES R L £,
Bt N—o3y HETHE

04/05/03 1.0 IR Y Y — =

05/12/03 1.1 XC3S50 734 BT 57 1y 7 RAM 16 # D BT
F1, K2, K18, K26 BIIELSHIZ LT Ay Y RAM BB ([CRI# L
T CEDO TR
F2lZ TN R—hE—K%ZBMN
EEXHE LK UER, 8 A VHDL 12X 402 I—2 a3 fl, BEW
{+8% B: Verilog 1 Y A2V T—2 3 Ul ONNAR—=FF A V7D
B
22 OIEIE, DIB %L N ADDRB 0% #H

06/25/03 1.1.1 ~ A T —HREYE

07/23/03 1.1.2 4 5 O H
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