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1 RTAT 11 FMA%E

m

1 s7xem

1.1 FHAR
Arora V 17 %% (BSRAM & SSRAM) F P F M EE iR = =@ 54k
Arora V BSRAM i1 SSRAM [retE . TAERER. JFiENE. IPEHESEAE
25 FH P BRI N FH A

1.2 HX30H

I B o SR M S www.gowinsemi.com B DL R#L. BE DL RAH
RS :
® DS981, GW5AT %1 FPGA 7= fh Bds F it
® DS1103, GW5A %1 FPGA 7 i Hii it
® DS1104, GW5AST #%1 FPGA = fi B it

SUG100, Gowin =VEHAEH 485

[ ]
1.3 Ri&. 45888
211 BT AT e A SR A0 B DR L
+ 1-1 RiE. 45088

RiE. HRugIE PR EP

BSRAM Block SRAM HOIRES LA if 3%

CFU Configurable Function Unit I W=RriL i

DP True Dual Port 16K Block SRAM | 16K XU 1 BSRAM

ECC Error Checking and Correction BRI A2 £

ROM Read-Only Memory REAF s

SDP Semi Dual Port 16K Block SRAM | 16K {lXiifi I BSRAM

SDP36KE Semi Dual Port 36K Block SRAM | i ECC ThfEH 36K P A ii
with ECC function 1 BSRAM

SP Single Port 16K Block SRAM 16K i 1 BSRAM

SSRAM Shadow SRAM oA R S Bk 2%
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2 WER 2.1 BSRAM #4148

2 it

oS4k Arora V FPGA 72 i@t T 3 & s ss TR, ALFEHURE:
SBENLAfE s (BSRAM) A NEF SPENL G 28 (SSRAMD.

1> BSRAM AIC & 5% 5 36 Kbits, Hdfi o7 ve AR E ATl E . &
> BSRAM BAEMALK AL B A0 H, BAMANLRR B, b, BdEaniz
HfES, TRASLREAT IS 84,  ELPA i L — BRAE i =2 1]

A fC B I REFIC(CFU) Mm-Sk Arora V FPGA 7= i N %K)
R IE, AN N 3 R E A SSRAM, 3 16 x 4 g S AL i
# (SRAM) = A7 itds (ROM16),

2.1 BSRAM 454148

® 3t BSRAM i KA E A 18 Kbits

i AT A B 380 MHz(7E Read-before-write 130 T 230 MHz)
SCRF B A (SP)

SCREX G A (DP)

SRRy R O (SDP)

SCHF ECC DRerI O X 53 (SDP36KE)

SRR B (ROMD

HH A7 95 e K SCHF 72 bits

XS 1S A B X iy AR QSRR 5 I BB ST. . Bl B 4 a7
TS SRR 27 A7 HH B 5%

® i3 #F Normal #ix(. read-before-write 131 write-through 15,

2.2 BSRAM P E#ER

k4 SDP36KE #h1 BSRAM HJ it & ji% 16 Kbits. 18 Kbits K/,
SDP36KE 1] 3+ 36 Kbits. Fo. /s =X m fe B ) st bk % B AN g o6 B a3k
2-1 Fizss
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2 WER 2.2 BSRAM [ B i,

#& 2-1 BSRAM ELEERFIR

ERER | RO | Rt | et | ECCRIEN s
16K x 1 16K x 1 16K x 1 - 16K x 1
8K x 2 8K x 2 8K x 2 - 8K x 2

16 Kbits 4K x 4 4K x 4 4K x 4 - 4K x 4
2K x 8 2K x 8 2K x 8 - 2K x 8
1K x 16 1K x 16 1K x 16 - 1K x 16
512 x 32 - 512 x 32 - 512 x 32
2K x 9 2K x 9 2Kx 9 - 2K x 9

18 Kbits 1K x 18 1K x 18 1K x 18 - 1K x 18
512 x 36 - 512 x 36 - 512 x 36

36 Kbits - - - 512 x 72 -

F4: SDP36KE #ME4~ BSRAM [yl 2647 %5 /& 14 47, El AD[13:0], #
KHHEVRRE 16,384, SDP36KE [fithhi- 2647 96 & 9 fiz, AD[8:0], & KIRSE
512, AN[EEHE AL 5846 H bk 28 A —FF, X8 RNk 2-2 Fr.

= 2-2 BSRAM #EFMU TR N X R

PER RS s fic B A A HhER HuhkA7 5
16K x 1 [0:0] 16,384 [13:0]
8K x 2 [1:0] 8,192 [13:1]
] 4K x 4 [3:0] 4,096 [13:2]
16 Kbits
2K x 8 [7:0] 2,048 [13:3]
1K x 16 [15:0] 1,024 [13:4]
512 x 32 [31:0] 512 [13:5]
2K x 9 [8:0] 2,048 [13:3]
18 Kbits 1K x 18 [17:0] 1,024 [13:4]
512 x 36 [35:0] 512 [13:5]
36 Kbits 512 x 72 [71:0] 512 [8:0]

KU T P00 RIS ECC T b 00 1R 5 i A1 e
W, R SRR R A . E XU TR R, A S A B i1
FEROHAR BT I 2-3 . EONRGH TR T, A BRI B 3 130 %
VR 5003 2-4 k. 7635 ECC ThASHI Dy NUR TR, A 3 1A B 3
SRR R 98 13 2-5 R
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2 WER

2.2 BSRAM [t & #i 5,

+® 2-3 Wim DR BB EE B

felt B % AT
16Kx1 | 8Kx2 | 4Kx4 | 2Kx8 | 1Kx16 | 2Kx9 | 1Kx 18
16K x 1 Yes Yes Yes Yes Yes N/A N/A
8K x 2 Yes Yes Yes Yes Yes N/A N/A
16 Kbits 4K x 4 Yes Yes Yes Yes Yes N/A N/A
2K x 8 Yes Yes Yes Yes Yes N/A N/A
1K x 16 Yes Yes Yes Yes Yes N/A N/A
_ 2Kx9 N/A N/A N/A N/A N/A Yes Yes
18 Kbits 1K x 18 N/A N/A N/A N/A N/A Yes Yes
& 2-4 AR OER BEFT ER E TR
A i [
AR BAH 16K 8K 4K 2K 1K 512 | 2K |1K 512 | 1K | 512
x1 X 2 x4 x 8 x16 | x32 x9 | x18 x36 | x36 | x72
16Kx1 | Yes |Yes |Yes |Yes |Yes | Yes N/A | N/A N/A | N/A | N/A
8K x 2 Yes |Yes |Yes |Yes |Yes | Yes N/A | N/A N/A | N/A | N/A
_ 4K x 4 Yes | Yes |Yes |Yes | Yes | Yes N/A I N/A | N/A | N/A | N/A
16 Kbits 2K x 8 Yes |Yes |Yes |Yes |Yes | Yes N/A | N/A N/A | N/A | N/A
1Kx16 | Yes |Yes |Yes |Yes |Yes | Yes N/A | N/A N/A | N/A | N/A
512x32 | Yes |Yes |Yes |Yes |Yes | Yes N/A | N/A N/A | N/A | N/A
_ 2K x 9 N/A | N/A | N/A | N/A | N/A | N/A |Yes|Yes |Yes | NA | NA
18 Kbits 1Kx18 |N/A | N/A | NA |N/A |[NJA [NA |Yes|Yes |Yes |N/A | NA
& 2-5 % ECC IEERM A RUER OBER BB EEETIR
i B 3L Al
512 x 72
36 Kbits 512x 72 Yes
UG300-1.3 5(67)




3 BSRAM Jiiif

3.1 Ry A5

BSRAM [FiE

Block SRAM =2 HUIREHASFENF s, BAFSTIIIRE. RE
BSRAM ({454 Sr 3K A AR T, ] 43S i A (SP/SPX9). X 1A
X, (DPB/DPX9B). X 1€, (SDPB/SDPX9B). # ECC IhRgfrIfl
i A0 (SDP36KE) Al H 430 (pROM/pROMX9).

3.1 Wim AR
FENE

UG300-1.3

DPB/DPX9B (True Dual Port 16K Block SRAM/True Dual Port 18K
Block SRAM), 16K/18K X 1 BSRAM.

ThaeHd

DPB/DPX9B [#47fif 21743119 16 Kbits/18 Kbits, I LA g 3
CURESE, 3801 A R3O B #5977 4 RIS Se i/ S 8 ED, 7 S0kr 2 Fhia
i (bypass #:0F1 pipeline #58) 1 3 F58 (normal #50. write-
through 15 2 il read-before-write #:(2).

!

(1] ASEE B Al — bk [ 647 5 B A

[2] 138K #31F A #F read-before-write 118

® I
it 2% READ_MODEO. READ_MODE1 k3 FHEZE ] A i, B i
i pipeline Z- /748, % pipeline ZF 7 28i, iS1E 75 BAIMY
N ] 44

® Hiil
f14% normal 38, write-through Al read-before-write &=, A
i, B B AE 2% WRITE_MODEO. WRITE_MODE1 3437l it
B, ASEE O B ) A % B an B 3-1 21&] 3-6 s .
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3 BSRAM Jiiif 3.1 B AR

[ 3-1 DPB/DPX9B Normal G FEIE (Bypass S#E5)

CEA ./

OCEA

WREA

ADA % ada 0 ¥ sde 1 ¥ sde 2 ¥ adal ¥ ads 1 ads3

DIA ® % oDiao ¥ Dia1 ¥ DAz ¥ ®

DOA Invalid Cata W DIAO YW DAl ¥ DAz

CLKBE A N A A A A A A A A

CEB ./

OCEB ___ /

WREB / AN

ADB W sdb 0 ¥ adb 1 ¥ sdb 2 ¥ adb0 ¥ sdb 1 ¥  sdb 2

B]]5] X W DBO ¥ DIE1 ¥ DEZ ¥ X

DoB Invalid Data % DE0 ¥ DB Y | DBEZ
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3 BSRAM Jiiif 3.1 B AR

[ 3-2 DPB/DPX9B Normal BRI HKIE (Pipeline iFER)
1 2 3 4 5 [ 7 -] g 10
CLKA AN AN AN AN AN AN AT AN A

CEA

OCEA

WREA / ",

ADA, %W sda0 ¥ sdai1¥ ada2? ¥ sda0 ¥ ads_1f adal

DIA X DIA_D Dia_1 DiA_Z ®

DOA Invalid Data W DIAD % DIA1 % DIAZ2

CKB AN A A AN A A A A A

CEB |/

OCEB  /

WREB

ADB % adb 0 W sdb 1 ¥ a=db 2 ¥ sdb 0 ¥ adb 1 ¥ =db 2

DIB X W DBoO ¥ DB_1 ¥ DB=2 ¥ X

DOB Invalid Data ¥ DIBO ¥ DIE_1 ¥ DIB_Z

UG300-1.3 8(67)




3 BSRAM Jiiif 3.1 B AR

[ 3-3 DPB/DPX9B Write-Through XM FHE (Bypass &)

1 2 3 4 5 [ T ] ] 10
CLKA | A N AN A S A AN A LA A A

CEA __/

OCEA

WREA s \

ADA % ads 0 ¥ ada 1 ¥ ads? ¥ sda0 ¥ sdsi¥ adal

DIA x W Diao ¥ DAt ¥ DAz ¥ X

DOA Invalid Dats W ooao ¥ oatd Deaz X Do X oia1 X Diaz

CLKB AT\ AT AT AT AT AT A AN A

CEB ./

ocEB ./

WREB / \

ADB % sdb 0 % adb 1 # adb 2 ¥ sdb 0 ¥ sdb 1 X sdb 2

DIB x W _DIBO ¥ DIBA1 ¥ DIB2 X X

DoB Invalid, Dats W o DiBO ¥ DB ¥ mez ¥ DE0 ¥ DIB1 X DIBZ
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3 BSRAM Jiiif 3.1 B AR

[ 3-4 DPB/DPX9B Write-Through BRI EHE (Pipeline S4ER)

CEA | ./

OCEA | ./

WREA / \,

ADA W eda 0 ¥ eds 1 ¥ sde 2 f adal ¥ sds 1 sdez

DIA X % oDiao ¥ Dia1 ¥ Dz ¥ X

DOA Invslid Dats W oo DAt X oz X oao X DAt K DAz

CLKB AN AN AN A A A A A A

CEB

OCEB

WREB N

ADB W sdb 0 ¥ sdb 1 ¥ sdb 2 ¥ =db 0 ¥ sdb 1 ¥ sdb 2

DIB X W DIED ¥ DIB1 ¥ DIE_2 ¥ X

DOB Invalid Dats W DIE0 Y DB ¥ DB Z ¥ DIBEOX DB14 DIBEZ
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3 BSRAM Jiiif 3.1 B AR

[ 3-5 DPB/DPX9B Read-before-Write GIEREIFHFZE (Bypass &)

CEA |/

OCEA | ./

WREA N,

ADA ada_0 ada_1 ada_2 ada_0 ada_1 ada_2
DIA ® WAoo W DAt DAz ¥ %

DOA Invalid Data ¥ MEMfocta (i Mt i MBM 2 DA 0 ¥ DA 1 X DAz

CKB A A A A A A A A A

CEB

OCEB

WREB i

ADB W sdb 0 ¥ adb 1 ¥ sdb 2 ¥ adb0 ¥ asdb1 ¥ adb 2
DIB ® W DIE0 ¥ DIE1 ¥ DIE_Z ¥ ®

DOB Invalid Data ol MEMfoch O MEM TP MM 2], (DIB_O W (DIB_1 ¥ | DIB_2
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3 BSRAM Jiiif 3.1 B AR

[ 3-6 DPB/DPX9B Read-before-Write GRA K FH B (Pipeline SR
7 2 9

1 2 3 4 5 8 10
CKA L AN AN A AN AN AN A
CEA
OCEA
WREA /
ADA % sds 0 ¥ =da 1 ¥ ads 2 f ads0 ¥ sds 1 ada2
DIA X W ooiao W Dia1 ¥ Daz ¥ ®
DOA Invalid Datsl i MEMjacia O MEM ek (Rad MEME 2 DIA O % DIA 1 %  DIA 2
CLKE A A A A A A A A A
CEB
OCEB
WREB ¢
ADB % sdb 0 W sdb 1 X =db 2 ¥ adb0 ¥ sdb 1 W adb 2
DB X W DIBO ¥ DIB_1 ¥ DIBZ X X
DoB Invalid,Data Yot MEW ok OB MEN ey o MENEs 2 DIE O ¥ DIB_1 ¥ DIB_2

o R
FFFEPEEAL. P EAME R E L.

EEXA
% 3-1 DPB/DPX9B ¥iEFE E ittt EEREXR
Xty A5 BSRAM % & HE i btk 55
1 14
2 13
DPB 16 Kbits 4 12
8 11
16 10
DPX9B 18 Kbits 2 "
18 10

UG300-1.3 12(67)




3 BSRAM Jiiif

3.1 Ry A5

UG300-1.3

mOREE
[& 3-7 DPB/DPX9B i (17~ 5 &

DIA ﬁ?b AT DIB DIA ﬁ%sb 47? DIB
ADA #» <7T ADB ADA #» <7T ADB
BLKSELA —z—P> 473; BLKSELB BLKSELA#D 473; BLKSELB
WREA ——P» DPB —— WREB WREA ——P» DPX9B ¢—— WREB
(Dual Port 16K Block (Dual Port 18K Block
CEA ——P SRAM) l¢—— CEB CEA ——P SRAM) e CEB
CLKA ———P» ——— CLKB CLKA ———» ———  CLKB
RESETA ——— ] l@¢——— RESETB RESETA ——— P l@——— RESETB
OCEA ——P» ——— OCEB OCEA ———— | 4———  OCEB
DOA 47‘T # DOB DOA <7T # DOB

w48
£ 3-2 DPB/DPX9B i [ /48
Ui 1144 /0 ik
DOA[15:0/DOA[17:0] | Output A SRR
DOBJ[15:0]/DOBJ[17:0] Output B mmBdEHi b {E S
DIA[15:0]/DIA[17:0] Input A SRR NS 2
DIB[15:0)/DIB[17:0] Input B BRI A [S
ADA[13:0] Input A SRS S
ADBI[13:0] Input B i b4 NS 5
Al SRR 5
WREA Input e 1. 5N
e 0: i
B Ui 5 fe A 5
WREB Input o 1. A
® O: liﬂj
CEA Input A i R REE T, RSP R
CEB Input B unf P REE S, T AL
CLKA Input A BN Sl A
CLKB Input B uiig I B4 A\ A5 5
A EANG S, KRS EALA R D
RESETA Input AL, mHPFAEN. RESETA BNAL7 17
a5, MAREN AR N EIME .
B i EAMING T, XFFFEDE AL
RESETB Input AL, = PFAER. RESETB BT
a5, MAREN AR N EIME .
A i I AP REAE 5, T A
OCEA Input - e e N
Py pipline 1, X} bypass #x0TE -
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3 BSRAM Jiiif 3.1 B AR

uE 4 11O ik

B iy I R AERERS 5, T B

Input " TR
OCEB npu pipline #5X,, %I bypass TRk

BSRAM A i O HUEFE S, HTHEE

ELA[2:0 Input NN
BLKSELA[2:0] npu /> BSRAM 77 fif 2 TC LS LA .
BSRAM B i HE#R(E 5, HTHEZ
ELB[2:0 Input Lo T
BLKSELB[2:0] npu /> BSRAM 77 i 2 TE B SC B A .
SHNE
% 3-3 DPB/DPX9B ¥ /+43
ZH 4 SHEA | BUEVEH BRIME iR
A i A A B
READ_MODEO | Integer 1'b0, 1'b1 1'b0 ® 1'b0: bypass
® 1'b1: pipeline 5
B iy AR UL B
READ_MODE1 | Integer 1'b0, 1'b1 1'b0 ® 1'b0: bypass
® 1'b1: pipeline 5
A i 5 A A
2'000, 2'b01 2'b00: normal iz,
WRITE_MODEO | Int hope ’ 2'b00 .
- nteger 2'b10 2'b01: write-through F=,
2'b10: read-before-write 1% =\,
B iy 5 A UL B
2'b00. 2'b01 ® 2'b00: normal #&z{
WRITE_MODE1 | Int hops ’ 2'b00 ) .
- neger 210 ® 2b01: write-through izt
® 2'h10: read-before-write fz
DPB:16
DPB: 1,2,4,8,16 _ i e
BIT_WIDTH_O Integer DPX9B: 9.18 ng95.1 A i v FE G B
DPB:1,2,4,8, | hop.16
BIT_WIDTH_1 Integer 16 DPBj 18 |B Uiy 548 T FE G B
DPX9B: 9, 18 :
BSRAM A i IHUEHFSHRE, 5
, o , Ui 1 BLKSELA #H%EH] % BSRAM 4
BLK_SEL_O Integer 3'b000~3'b111 | 3'b000 i, {5 1P Core Generator HE/T
LMY R KA H Bhidt A TH R A3
BSRAM B ij GRS E, 5
, , , 3 1 BLKSELB #1451 1% BSRAM #%
BLK_SEL_1 Integer 3'b000~3'b111 | 3'b000 . {5 1P Core Generator 47
TR RN A B Bhdt T4 R AL 3
o T e
RESET MODE | String ig\’\;ﬁc "SYNC" | e SYNC: FSEf
® ASYNC: ®RHEA
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3 BSRAM Jiiif 3.1 B AR

ZH 4 SRR | BUETEH BRINE iR

DPB:

256'h0...0~256' | DPB:256'
INIT_RAM_00~ Inteqer h1...1 ho0...0 H T & BSRAM {7t LTI 46
INIT_RAM_3F 9 DPX9B: DPX9B:2 | ft¥#E

288'h0...0~288' | 88'h0...0

h1...1

[REHIHE
A LB Sk JFiE, ALt IP Core Generator T 574z, Ak
AZEE 6 = IP A
JR 1551k LA DPB SN A4
Verilog B4t

DPB bram_dpb_0 (
.DOA({doa[15:8],doa[7:0]}),
.DOB({doa[15:8],dob[7:01]}),
.CLKA(clka),
.OCEA(ocea),
.CEA(cea),
.RESETA(reseta),
WREA(wrea),
.CLKB(clkb),
.OCEB(oceb),
.CEB(ceb),
.RESETB(resetb),
WREB(wreb),
.BLKSELA({3'b000}),
.BLKSELB({3'b000}),
.ADA({ada[10:0],3'b000}),
.DIA({{8{1'b0}},dia[7:0]})
.ADB({adb[10:0],3'b000}),
.DIB({{8{1'b0}},dib[7:01})

);

defparam bram_dpb 0.READ MODEO = 1'b0;
defparam bram_dpb_0.READ_MODE1 = 1'b0;
defparam bram_dpb 0.WRITE_MODEO = 2'b00;

UG300-1.3 15(67)




3 BSRAM Jiiif

3.1 Ry A5

UG300-1.3

defparam bram_dpb_0.WRITE_MODE1 = 2'b00;
defparam bram_dpb_0.BIT_WIDTH_0 = 8;
defparam bram_dpb_ 0.BIT_WIDTH_1 = 8§;
defparam bram_dpb_0.BLK_SEL_0 = 3'b000;
defparam bram_dpb 0.BLK SEL 1 = 3'b000;
defparam bram_dpb_0.RESET_MODE = "SYNC",

defparam bram_dpb_O.INIT_RAM_00 =
256'h00A000000000000BO0A000000000000BOOA000000000000BOOA0O0O
0000000000B;

defparam bram_dpb_O.INIT_RAM_3E =
256'h00A000000000000BOOA000000000000BOOA0O00000000000BOOA00
0000000000B;

defparam bram_dpb_O.INIT_RAM_3F =
256'h00A000000000000BO0A000000000000BOOA000000000000BOOA00
0000000000B;

Vhdl #i4k:
COMPONENT DPB
GENERIC (
BIT_WIDTH_O:integer:=16;
BIT_WIDTH_1:integer:=16;
READ_MODEQ:bit:="0";
READ_MODE1:bit:="0";
WRITE_MODEQO:bit_vector:="00";
WRITE_MODE1:bit_vector:="00";
BLK_SEL_0:bit_vector:="000";
BLK_SEL_1:bit_vector:="000";
RESET_MODE:string:="SYNC";

INIT_RAM_00:bit_vector:=X"000000000000000
0000000000000000000000000000000000000000000000000";

INIT_RAM_01:bit_vector:=X"000000000000000
0000000000000000000000000000000000000000000000000";

INIT_RAM_3F:bit_vector:=X"000000000000000
0000000000000000000000000000000000000000000000000"

);
PORT (

DOA,DOB:OUT std_logic_vector(15 downto 0):
=conv_std_logic_vector(0,16);

CLKA,CLKB,CEA,CEB,OCEA,OCEB,RESETA,
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3 BSRAM Jiiif 3.1 B AR

RESETB,WREA,WREB:IN std_logic;
ADA,ADB:IN std_logic_vector(13 downto 0);
BLKSELA:IN std_logic_vector(2 downto 0);
BLKSELB:IN std_logic_vector(2 downto 0);
DIA,DIB:IN std_logic_vector(15 downto 0)
);
END COMPONENT;
uut:DPB
GENERIC MAP(

BIT_WIDTH_0=>16,
BIT_WIDTH_1=>16,
READ_MODEO=>'0",
READ_MODE1=>'0",
WRITE_MODEOQO=>"00",
WRITE_MODE1=>"00",
BLK_SEL_0=>"000",
BLK_SEL_1=>"000",
RESET_MODE=>"SYNC",

INIT_RAM_00=>X"0000000000000000000000000000000000000000
000000000000000000000000",

INIT_RAM_01=>X"0000000000000000000000000000000000000000
000000000000000000000000",

INIT_RAM_3F=>X"0000000000000000000000000000000000000000
000000000000000000000000"

)

PORT MAP(
DOA=>doa,
DOB=>dob,
CLKA=>clka,
CLKB=>clkb,
CEA=>ceb,
CEB=>ceb,
OCEA=>0cea,
OCEB=>o0ceb,
RESETA=>reseta,
RESETB=>resetb,
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3 BSRAM Jiiif

3.2 Hum R

WREA=>wrea,
WREB=>wreb,
ADA=>ada,
ADB=>adb,
BLKSELA=>blksela,
BLKSELB=>blkselb,
DIA=>dia,
DIB=>dib

);

3.2 Bim O 4R

UG300-1.3

[RiBIT 4R

SP/SPX9 (Single Port 16K BSRAM/Single Port 18K
BSRAM) ,16K/18K .3 1 BSRAM.

IngEHAAR
SP/SPX9 #2554 16 Kbits/18 Kbits, JF: T/ X A Hm AR =,
FH AP ) Ly 1 52/ S A, RIS RE 2 PR (bypass AU
pipeline # ) 1 3 fiE# X (normal #i=.. write-through 1 read-
before-write #z1),
!
[1] 138K 8 1F A HF read-before-write 15\
® L
i 2% READ_MODE K5 22t Ml i pipeline 27 f7a%, 3%t
pipeline ZFf7 28I, TLHRAE TR ELAAN B SR 3
® HiHil
f14% normal #30. write-through 1 read-before-write =, i
Z¥ WRITE_MODE K/ & 18 .
F v 1 BSRAM A 7] 132 55 452 20OE B (9 P I 38 T [ AT 2528 X 1]
BSRAM A /B i i 7 B 3-1 21 E 3-6,
o Kl
XA EAL. SRR EAL

BEEXR
#< 3-4 SP/SPX9 BT EMMU TEERE XA
B A BSRAM % & A Hiu bk 5%
14
SP 16 Kbits
2 13
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3 BSRAM JFiE 3.2 g
B AR BSRAM % & ACITR N Hhuht 55
4 12
8 1
16 10
32 9
9 11
SPX9 18 Kbits 18 10
36 9
wOREE
3-8 SP/SPX9 i <&
DI T» DI W
AD Tb AD Tb
BLKSEL73;> BLKSEL 73;>
WRE —— (Singlflion 16K WRE —» (Sing?:égn 18K
Block SRAM)  —*—# DO Block SRAM ) —+=—» DO
CE — » 32 CE — » 36
CLK —» CLK —»
RESET— RESET —»
OCE —» OCE —»
wON4A
= 3-5 SP/SPX9 # O+ 48
i 44 /0 ik
DO[31:0)/DO[35:0] | Output s hfES
DI[31:0)/DI[35:0] Input HRmANGES
AD[13:0] Input HbHAGE S
ESEdi N R
WRE Input e 1. HA
® 0. i
CE Input RHEPERERIANG S, mREFA R
CLK Input PN RS
FAING S, XFFFEPEN ST EAL
RESET Input A M. RESET HA&74%, MARE
REAF it 25 A A -
HH A BEREES, HT pipline #3X, Xt
OCE Input e
neu bypass BT

UG300-1.3
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3 BSRAM Jiiif

3.2 Hum R

44 I/0 g
. BSRAM Bk #(55, H T/ E £/ BSRAM
BLKSEL[2:0] Input TERE TSI R
SENE
3 3-6 SP/SPX9 S¥ N
S 4 SRR | BUETEH BIME | b
AU
READ_MODE Integer 1'b0, 1'b1 1'b0 ® 1'b0: bypass f&i{
® 1'b1: pipeline =
AR B
® 2'b00: normal 1=
WRITE_MODE | Integer | 2'b00, 2601, 2'b10 2000 | ® 2%*"”‘ write-through £
I
® 2'b10: read-before-
write 53
SP: 1,2, 4,8,16, 32 SP:32 W
BIT_WIDTH Integer SPX9: 9 18, 36 SPX9-36 Kol vE i
BSRAM Bt HESHE, 5
i 1 BLKSEL #H&5 1 %
. L . BSRAM #iikH. fiH IP
BLK_SEL Integer 3'b000~3'b111 3'b000 Core Generator it 177 (4
I B B st AT R A
i,
B A E
RESET_MODE | String "SYNC", "ASYNC" "SYNC" | ® SYNC: [F:}E/fr
® ASYNC: w81
SP:256'h0...0~256'h1... | SP:256'
INIT_RAM_00~ | 1 ho...0 T B BSRAM i .70
INIT_RAM_3F 9 SPX9: SPX9:28 | HIHIaE L B
288'h0...0~288'h1...1 8'h0...0
REGHE
AT DL sk 5, AT LLiEst IP Core Generator T2 /=4, Hik
AS%EE 6= IP .
JFE G4 L SP A4
Verilog #l4t :
SP bram_sp_0 (
.DO({dout[31:8], dout[7:0]}),
.CLK(clk),
UG300-1.3 20(67)
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3.2 Hum R

UG300-1.3

.OCE(oce),

.CE(ce),

.RESET((reset),

WRE(wre),

.BLKSEL({3'b000}),

.AD({ad[10:0], 3'b000}),

.DI({{24{1'b0}}, din[7:01})
);
defparam bram_sp_0.READ_MODE = 1'b0;
defparam bram_sp_0.WRITE_MODE = 2'b00;
defparam bram_sp_0.BIT_WIDTH = 8;
defparam bram_sp_0.BLK_SEL = 3'b000;
defparam bram_sp_0.RESET_MODE = "SYNC";

defparam bram_sp_0.INIT_RAM_00 =
256'h00A000000000000BO0A000000000000BOOA0O00000000000B0O0O
A000000000000B;

defparam bram_sp_O0.INIT_RAM_01 =
256'h00A000000000000BO0A000000000000BOOA000000000000B0O0
A000000000000B;

defparam bram_sp_0.INIT_RAM_3F =
256'h00A000000000000BOOA000000000000BOOA000000000000B00
A000000000000B;

Vhdl §i4k.:

COMPONENT SP
GENERIC(

BIT_WIDTH:integer:=32;
READ_MODE:bit:='0";
WRITE_MODE:bit_vector:="01";
BLK_SEL.:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_00:bit_vector:=X"00A000000000000B

00A000000000000BOOA000000000000BOOA000000000000B *;

INIT_RAM_01:bit_vector:=X"00A000000000000B

00A000000000000BOOA000000000000BOOA000000000000B *;

INIT_RAM_3F:bit_vector:=X"00A000000000000B

00A000000000000BOOA000000000000BOOA000000000000B "

);
PORT(
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3 BSRAM Jiiif 3.2 g AR

DO:OUT std_logic_vector(31 downto 0):=conv_
std_logic_vector(0,32);

CLK,CE,OCE,RESET,WRE:IN std_logic;
AD:IN std_logic_vector(13 downto 0);
BLKSEL:IN std_logic_vector(2 downto 0);
DI:IN std_logic_vector(31 downto 0)
);
END COMPONENT,
uut:SP
GENERIC MAP(
BIT_WIDTH=>32,
READ_MODE=>'0',
WRITE_MODE=>"01",
BLK_SEL=>"000",
RESET_MODE=>"SYNC",

INIT_RAM_00=>X"00A000000000000BO0A00
0000000000BOOA000000000000BOOA000000000000B ",

INIT_RAM_01=>X"00A000000000000BO0A00
0000000000BOOA000000000000BOOA000000000000B ",

INIT_RAM_02=>X"00A000000000000BO0A00
0000000000BOOA000000000000BOOA000000000000B ",

INIT_RAM_3F=>X"00A000000000000BO0A00
0000000000BOOA000000000000BOOA000000000000B "

)

PORT MAP (
DO=>dout,
CLK=>clk,
OCE=>o0ce,
CE=>ce,
RESET=>reset,
WRE=>wre,
BLKSEL=>blksel,
AD=>ad,
Dl=>din
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3 BSRAM Jiiif 3.3 Dyl A

3.3 Aim A==

[RiB4B

SDPB/SDPX9B (Semi Dual Port 16K Block SRAM /Semi Dual Port
18K Block SRAM ), 16K/18K X 1 BSRAM.

ThaeHidk

SDPB/SDPX9B 7#fii == ] 73 7l v 16 Kbits/18 Kbits, F T AER XL
v R, e A TS EAE, o 0 B AT AR IEN, W SCRE 2 Pkt
(bypass 1 3 A1 pipeline 3% A1 1 FEH (normal #=).

I
[1]1 AT [R]— Rk [R) B 347158 5 $ A
® L

it 2% READ_MODE k5 H 82t H i it pipeline Zi /7 4%, i % H
pipeline 725, 1584 75 ERAMPI I B R 3

o EHik
SDPB/SDPX9B i 1 A AT 5#4E, il B #HATEE/E, SFF normal
o P 1 BSRAM AN [R] 1A% = . 1 A 8 B 5 B an 1] 3-9 i
3-10 iz,

3-9 A% O BSRAM Normal BERRXIFEEE (Bypass ##ER)

1 2 3 4 5 G 7 ] ] 10
CLKA . AN AN AN AN AN AN A AT A
CLKB = A N A A A AN A AN A A

CEA

CEB ./

ADA W sd 0 ¥ ad 1 ¥ adz ¥

ADB W sd0 % sd1 % sd2

DI X ¥ oo ¥ o1 ¥ oz ¥ X

Do Invalid Data W Do ¥ ot ¥ Dz
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[ 3-10 {AX %0 BSRAM Normal BRI FHKFE (Pipeline iFE5%)

CEB

ADA W oad0 ¥ sd1 ¥ sdz ¥

ADB W sdo A ad1 A sd2

] X Dl0 ol_1 ol_z P

0o Invalid Data W Do W o1 ¥ D2

® R
SFFRBEAL b R R EAL.

® byte_enable ThfE
byte_enable ZhfE HH 8 o7 Wi 15 15 By 14541 .

® ZJUkIhft

SCHRFRIR
EEXA
%% 3-7 SDPB/SDPX9B #iETE Bt EEER B X R
Dy Ry 1 A5 BSRAM % & KU v Hhhik 55 B
1 14
2 13
SDPB 16 Kbits 4 12
8 11
16 10
32 9
9 11
SDPX9B 18 Kbits 18 10
36 9
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mOREE
[& 3-11 SDPB/SDPX9B i [~ =
DI 7‘32—> —/§> DO DI W ‘—/%> DO
ADA —/T> <+T ADB ADA 7‘? <7‘T ADB
BLKSELA—;‘3—> SDPB <+3—BLKSELB BLKSELA+3—> SDPX9B 47‘3— BLKSELB
CEA —— »|PoriioK Biock le—— CEB CEA — | Port 1K Block le——  CEB
SRAM ) SRAM )
CLKA ———» —— CLKB CLKA ——» <—— CLKB
RESET —» RESET ——»|
<«—— OCE +—— OCE
w48
= 3-8 SDPB/SDPX9B i (143
¥ 4 /0 Eiipa
DO[31:0//DO[35:0] | Output | Hdfat 155
DI[31:0)/DI[35:0] Input HARMNE S
ADA[13:0] Input A b SN 5
ADBJ[13:0] Input B kb bk N5 5
CEA Input A BT EMEREE S, EHETAE R
CEB Input B I B REE T, m LA AL
CLKA Input A Uil i NG 5
CLKB Input ERGINEE TN RS
SANG S, IRRIPEAMRLEAL, &R
RESET Input 2. RESET BALarfEds, MAZEN AN
HOEIER
OCE Input i}g;ﬂﬁggiﬁﬁ%ﬁ%, H T pipline 3, XI bypass
i Mg (22 e N
D S 2 T gH A2 N
SENAR
22 3-9 SDPB/SDPX9B £ ¥ /43
ZH 4 SR | YA NN it
ER A B
READ_MODE Integer 1'60,1'b1 1'b0 ® 1'b0: bypass iz
® 1'b1: pipeline &=
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ZH 4 ZHRM | YA BRINE iR
SDPB:1,2,4,8,16,32 SDPB:32 ey s
BIT_ WIDTH_0 Integer SDPX9B:0 18 36 sppxos36 | A Ui 0 e G B
SDPB:1,2,4,8,16,32 SDPB:32 ey e T
BIT_ WIDTH_1 Integer SDPX9B:9 18 36 SDPX9B:36 B i &4 v P i B
BSRAM A i UL HFEZ
HikE, HimH
BLKSELA HHE5H} %
BLK _SEL 0 Integer 3'b000~3'b111 3'b000 BSRAM #ik . i H
IP Core Generator #:4T
FEREY RN i At A Btk
ITH AL,
BSRAM B i 1Lk #H S
HikE, HimH
BLKSELB #H%5 1%
BLK_SEL 1 Integer 3'b000~3'b111 3'b000 BSRAM #ik . i H
IP Core Generator #£47
TEREY R A A Btk
ITH AL,
FAE AR E
RESET_MODE | String "SYNC","ASYNC" "SYNC" ® SYNC: [FBEMN
® ASYNC: R ENr
SDPB:256'h0...0~256"' | SDPB:256'h0
INIT_RAM_00~ | h1...1 .0 HIT % & BSRAM 751
INIT_RAM_3F g SDPX9B:288'h0...0~2 | SDPX9B:288' | M TI¥IH L E
88'h1...1 h0...0
[RiERFIE
Al DL B Sk JFiE, Al LLiEid IP Core Generator T B4, EAk
%% 6 & IP A
JR BB LL SDPB A4
Verilog B4t
SDPB bram_sdpb_0 (
.DO({dout[31:16],dout[15:0]}),
.CLKA(clka),
.CEA(cea),
.CLKB(clkb),
.CEB(ceb),
.RESET(reset),
.OCE(oce),
.BLKSELA({3'b000}),
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.BLKSELB({3'b000}),
ADA({ada[9:0], 2'b00, byte_en[1:0]}),
.DI({{16{1'b0}},din[15:01}),
.ADB({adb[9:0],4'b0000})
);
defparam bram_sdpb_0.READ_MODE = 1'b1;
defparam bram_sdpb_0.BIT_WIDTH_0 = 16;
defparam bram_sdpb_0.BIT_WIDTH_1 = 16;
defparam bram_sdpb_0.BLK_SEL 0 = 3'b000;
defparam bram_sdpb_0.BLK_SEL_1 = 3'b000;
defparam bram_sdpb_0.RESET_MODE = "SYNC",

defparam bram_sdpb_0.INIT_RAM_00 =
256'h00A000000000000BOO0A000000000000BOOA0O00000000000B0O0
A0000000000008B;

defparam bram_sdpb_0.INIT_RAM_3F =
256'h00A000000000000BO0A000000000000BOOA000000000000B0O0
A000000000000B;

Vhdl #4k:

COMPONENT SDPB
GENERIC(

BIT_WIDTH_O:integer:=16;
BIT_WIDTH_1:integer:=16;
READ_MODE:bit:='0";
BLK_SEL_0:bit_vector:="000";
BLK_SEL_1:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_00:bit_vector:=X"00A000000000000

BOOA0O00000000000BOOA0O0O0000000000BOOAOO0000000000B";

INIT_RAM_01:bit_vector:=X"00A000000000000

BOOA0O00000000000BOOA0O0O0000000000BOOAOO0000000000B";

INIT_RAM_3F:bit_vector:=X"00A000000000000

BOOA000000000000BOOA000000000000BOOA000000000000B"

);
PORT(
DO:OUT std_logic_vector(31 downto 0):=conv_

std_logic_vector(0,32);

CLKA,CLKB,CEA,CEB:IN std_logic;
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OCE,RESET:IN std_logic;
ADA,ADB:IN std_logic_vector(13 downto 0);
BLKSELA:IN std_logic_vector(2 downto 0);
BLKSELB:IN std_logic_vector(2 downto 0);
DI:IN std_logic_vector(31 downto 0)
);
END COMPONENT;
uut:SDPB
GENERIC MAP(
BIT_WIDTH_0=>16,
BIT_WIDTH_1=>16,
READ_MODE=>'0',
BLK_SEL_0=>"000",
BLK_SEL_1=>"000",
RESET_MODE=>"SYNC",

INIT_RAM_00=>X"00A000000000000BO0A00
0000000000BOOA000000000000BOOA000000000000B",

INIT_RAM_01=>X"00A000000000000BO0A00
0000000000BOOA000000000000BOOA000000000000B",

INIT_RAM_3F=>X"00A000000000000BO0A00
0000000000BOOA000000000000BOOA000000000000B"

)

PORT MAP(
DO=>dout,
CLKA=>clka,
CEA=>cea,
CLKB=>clkb,
CEB=>ceb,
RESET=>reset,
OCE=>o0ce,
BLKSELA=>blksela,
BLKSELB=>blkselb,
ADA=>ada,
DI=>din,
ADB=>adb
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3.4 # ECC IhaERIfh Mim O R 3

[RiB4B

SDP36KE (Semi Dual Port 36K Block SRAM with ECC function), 7
ECC Zifieft) 36K £ H BSRAM.

B

% 3-10 SDP36KE &gt

S El it

e GWSAT GW5AT-138, B fift. GW5AT-138
GWSAST B fii GW5AST-138

Thaesmid

SDP36KE 17tz 8] A 36 Kbits, H TAEA A O 0t DA, o1 A
AT SRR, G B B TR EN, Rl S0Er 2 Mas (bypass AU
pipeline #3) 11 FE#HX (normal 0.

E!

[1] At [F)— Ho b [F i A7 15 5 4 1

® izl
#id 2% READ_MODE k5 H a2 H%i H pipeline 271725, 14 %t
pipeline ZifF a8, g AE 75 ELAA R I Bh R 3

® EiHsl
SDP36KE ¥ 1 A #ATE#AE, uH B #HA73E0E/E, ¥ normal 1
.

o Szt
R EAL. AR REN.
o HHHL
im0 2 64+8=72 (L v LA, 64 fifa N/t ¥dE (DI/DO) +8
frfa N/ & (DIP/DOP); b 8 £i7%: i) DIP/DOP Jyar i %k
N/ .
® ECC K
YR ECC K%, a9 72. ECC ¥ standard, encoder-only Al
decoder-only ==,
- Standard ECC: #mtd&s Mg as A 5 H, w7 LLdE IS Ad FH 2 i 25 A1
fifh 4 SLIL ECC Thg.
- Encoder-only ECC: #midss)aH, M#AEH, S EAZT#E
Fih A B ST B gy

- Decoder-only ECC: #mtasANEH, fEMSEEE .

UG300-1.3 29(67)




3 BSRAM Jiiif

3.4 77 ECC DRI Xty AR

® JURKIIfE

CRFLIR
BEXH
# 3-11 SDP36KE ¥iEFHE FI EERLEX R
By X 1A BSRAM & & EACITN Hhhl T
SDP36KE 36 Kbits 72 9
wOREE
3-12 SDP36KE i O REE
DI —IGTV W DO
DIP ﬁTb —;?» DOP
ADA —;9;> <7T ADB
CEA — <+«—— CEB
CLKA —¥ (Sgeljn?)iﬁgfal CLKB
BLKSELA —~—> Spﬁgﬁ%f'gg‘c <— BLKSELB
function )
DECClI —» —» DECCO
SECCI —» ——» SECCO
ECCP <75 <—— RESET
«—— OCE
wON4A
2 3-12 SDP36KE % 0 +43
BI04 /0 A
DO[63:0] Output | s (5
DI[63:0] Input s N5
DIP nf LMEAZ RIS . 3E ECC UK, DIP
DIP[7:0] Input AR ERIN; ECC #0F, ASnE %t
Ao
DOP mJ LMENAHER I It . dF ECC =T,
DOPJ[7:0] Output | DOP mI{ENE a4t : ECC BaUT, AnI1ER%
P
ECCPJ[7:0] Output | Ecc encoder #4617
ADA[8:0] Input A B NG 5
ADB[8:0] Input B i hE 5 A5 5
CEA Input A s iR E S, mHCEA R
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4 110 fhik
CEB Input B uif #PE REE 5, i HTA A
CLKA Input A i B NG 5
CLKB Input B sl #hm MG =
RESET Input M EAE S
N BEREE S, HT pipline #:, X bypass
OCE Input . o
U e
BSRAM A i LA (G 5, HTHEZA
BLKSELA[2:0 I t o e
[2:0] PUL | BSRAM 1tk TSI B
BSRAM B uii Ik #(E 5, HTHEZD
BLKSELB[2:0 I t o e
[2:0] PUL | BSRAM 1tk MIE LI R
DECCI Input FEN 2 47 error f55
SECCI Input TEN 147 error {55
DECCO Output | &l %] 2 bit error
SECCO Output | KWllF] 1 bit error
SHNE
7% 3-13 SDP36KE ¥4
4 SRR Hy {9 Bl BRIME Eia
B
READ_MODE Integer 1'00,1'b1 1'b0 ® 1'b0: bypass Kiz
® 1'b1: pipeline &z
BSRAM A i HHLiEHF S
B E, S
BLKSELA #2451} 1%
BLK_SEL A Integer 3'b000~3'b 111 3'b000 BSRAM #ik .
IP Core Generator #£47
TEREY R i At A Btk
ITH AL,
BSRAM B i O3k %%
B E, S
BLKSELB #H%5HT1%
BLK SEL B Integer 3'v000~3'b111 3'b000 BSRAM #ik . i H
IP Core Generator #£4T
TR I 3Rt E Btk
ITH AL
BAEARE
RESET_MODE String "SYNC","ASYNC" "SYNC" ® SYNC: [EBEN
® ASYNC: b8
ECC Encoder fit &
ECC_WRITE_EN | String "TRUE","FALSE" "FALSE" ® TRUE: ffifk ECC
Encoder

UG300-1.3
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3 BSRAM J5iE 3.4 77 ECC DRI Xty AR

SR SHRA | BUETEH FRINE Eiiipay

® FALSE: ik
ECC Encoder

ECC decoder it &

® TRUE: f#ift ECC

ECC_READ_EN | String "TRUE","FALSE" "FALSE" decoder

® FALSE: AMfiifg
ECC decoder

HTHeE 32kbit
Integer 256'n0...0~256'h1...1 | 256'h0...0 memory HIFI4E(E, H
DO #ith

INIT_RAM_00~
INIT_RAM_7F

INITP_RAM_00~
INITP_RAM_OF

FT455¢ 4kbit memory

Int 256'h0...0~256'h1...1 256'h0...0 .
neger (0UE 1, 1 DOP it

e E WIS
NONE: ¥ H ¥tk
4, memory fE LI HH
INIT_FILE String "NONE","*.ini" "NONE" INIT_RAM_00~
INIT_RAM_7F #
INITP_RAM_00~

INITP_RAM_OF #&5&

[REFIE
AT DA #2524k R E, AT LsEd IP Core Generator T H =4, Hik
2% 6 & P,
Verilog %4t
SDP36KE bram_sdp36ke 0 (
.DI({{28{1'b0}},din[35:01}),
.DO({dout[63:36],dout[35:01}),
.DIP({8{1'b0}}),
.DOP({dout[71:64]}),
.ECCP(eccp),
.ADA(ada),
.ADB(adb),
.CLKA(clka),
.CLKB(clkb),
.CEA(cea),
.CEB(ceb),
.OCE(oce),
.RESET((reset),
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3 BSRAM Jiiif

3.4 7 ECC Thagr W H K

UG300-1.3

.BLKSELA({3'b000}),

.BLKSELB({3'b000}),

.DECCI(decci),

.SECClI(secci),

.DECCO(decco),

.SECCO(secco)
);
defparam bram_sdp36ke 0.ECC_WRITE_EN = "FALSE";
defparam bram_sdp36ke 0. ECC_READ EN ="FALSE";
defparam bram_sdp36ke_0.READ_MODE = 1'b0;
defparam bram_sdp36ke_0.BLK _SEL_A = 3'b000;
defparam bram_sdp36ke 0.BLK _SEL_B = 3'b000;
defparam bram_sdp36ke 0.RESET MODE ="SYNC";
defparam bram_sdp36ke_O.INIT_FILE = "NONE";

defparam bram_sdp36ke_O.INIT_RAM_00 =
256'h00A000000000000BO0A000000000000BOOA000000000000B0O0
A0000000000008B;

defparam bram_sdp36ke O.INIT_RAM_7F =
256'h00A000000000000BOO0A000000000000BOOA0O00000000000B0O0
A0000000000008B;

defparam bram_sdp36ke_ O.INITP_RAM 00 =
256'h00A000000000000B0O0A000000000000BOOA000000000000B0O0
A0000000000008B;

defparam bram_sdp36ke_O0.INITP_RAM_OF =
256'h00A000000000000BOO0A000000000000BOOA0O00000000000B0O0
A000000000000B;

Vhdl $i4k:

COMPONENT SDP36KE
GENERIC(

ECC_WRITE_EN:string:="FALSE";
ECC_READ_EN:string:="FALSE";
READ_MODE:bit:="0",
BLK_SEL_A:bit vector:="000";
BLK_SEL_B:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_FILE:string:="NONE";
INIT_RAM_00:bit_vector:=X"00A000000000000

BOOA000000000000BOOA0O00000000000BOOA0O0O0000000000B",
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3 BSRAM Jiiif

3.4 7 ECC Thagr W H K

INIT_RAM_7F:bit_vector:=X"00A000000000000

BOOA0O00000000000BOOA0O0O0000000000BOOAO0O0000000000B";

INITP_RAM_00:bit_vector:=X"00A00000000000

0BOOAO0O0000000000BOOA0O0O0000000000BOOAOOO0O00000000B™;

INITP_RAM_OF:bit_vector:=X"00A00000000000

0BOOAO0O0000000000BOOAO0O0000000000BOOA0O0O0000000000B"

);
PORT(

std_logic_vector(0,64);
std_logic_vector(0,8);

_std_logic_vector(0,8);

);

DO:OUT std_logic_vector(63 downto 0):=conv_
DOP:OUT std_logic_vector(7 downto 0):=conv_
ECCP:OUT std_logic_vector(7 downto 0):=conv

DECCO,SECCO:OUT std_logic:=conv_std_logic;
DECCI,SECCI:IN std_logic;

ADA,ADB:IN std_logic_vector(9 downto 0);
CLKA,CLKB,CEA,CEB:IN std_logic;
OCE,RESET:IN std_logic;

BLKSELA:IN std_logic_vector(2 downto 0);
BLKSELB:IN std_logic_vector(2 downto 0);
DIP:IN std_logic_vector(7 downto 0);

DI:IN std_logic_vector(63 downto 0)

END COMPONENT;

uut:SDP36KE

GENERIC MAP(

ECC_WRITE_EN=>"FALSE";
ECC_READ_EN=>"FALSE":

READ MODE=>'0’;

BLK_SEL_A=>"000";

BLK_SEL_B=>"000";

RESET MODE=>"SYNC";
INIT_FILE=>"NONE";
INIT_RAM_00=>X"00A000000000000B00A00

0000000000BOOA000000000000BOOA000000000000B",

UG300-1.3

INIT_RAM_7F=>X"00A000000000000B0O0A00
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3 BSRAM J5iE 3.5 Rz

0000000000BOOA000000000000BOOA00O0000000000B",

INITP_RAM_00=>X"00A000000000000BO0A0
00000000000BOOA000000000000BOOA000000000000B",

INITP_RAM_OF=>X"00A000000000000BO0A0
00000000000BOOA000000000000BOOA000000000000B"

)
PORT MAP(

DI=>din,
DO=>dout,
DIP=>dip,
DOP=>dop,
ECCP=>eccp,
ADA=>ada,
ADB=>adb,
CLKA=>clka,
CLKB=>clkb,
CEA=>cea,
CEB=>ceb,
OCE=>o0ce,
RESET=>reset,
BLKSELA=>blksela,
BLKSELB=>blkselb,
DECCI=>decci,
SECCIl=>secci,
DECCO=>decco,
SECCO=>secco

3.5 RiEiR

JRIBT R
pROM/pROMX9 (16K/18K Block ROM), 16K/18K Btk R 1745 -

TheesiE

PROM/pROMX9 77if 7% [H] 43 74 16 Kbits/18 Kbits, H TAE#E AR
B, WIS R 2 AP (bypass # AN pipeline £ .

it 2% READ_MODE k)5 H 828 F%i i pipeline 27 /7-4%, d H %
pipeline 27725, R AE 75 BRI IE IR 3
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3 BSRAM Jiiif

3.5 Rz
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ROM AN [FJS2 A5 X 7 Y P SB35 TE AT 225 0 X ) BSRAM 1] B
s, K 3-13 fE 3-14 Fis.
3-13 ROM BfFFE 4B (Bypass #230)

1 2z 3 4 5 G T
CLK A N A N A AN A N AT

CE /
AD ¥ ado ¥ ad1 ¥ ad2 ¥
Do Invalid Dats HMEM[ad_0]HMEM[ad_1}{MEM[ad_ 2}

3-14 ROM KRB (Pipeline #3X)

1 2 3 4 5 G T
CLK AN AN AN AN A AT

CE o
AD :}{ ad d :}{: ad_1 :}: ad 2 :}:
DO Invalid Data SHIEM[2d_0LAVEM[ad_1]HMEM[sd_2]X,
® i
XHREFEPPRAL. RPEAMAEREA.
BEEXA
% 3-14 pPROM/pROMX9 ¥iBEE MM EEREX R
R BSRAM % & Hths i B2 ik o8
1 14
2 13
4 12
pROM 16 Kbits
8 11
16 10
32 9
9 1
PROMX9 18 Kbits
18 10
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3 BSRAM Jiiif

3.5 Atk

PASE T B BSRAM % & Hlls vi 5 ik 55
36 9

imAREE
[ 3-15 pROM/pROMX9 i [~ B &

AD 714 > AD T»

pROM ) pROMX9
(16K Block ROM K )
CLK ) :32. DO oLk (18K Block ROM 36> DO

RESET —— o

OCE ——P

RESET —— |

OCE ——P»|

w48
& 3-15 pROM/pROMXY ¥ 1143
i 4 I/0 g
DO[31:0)/DO[35:0] Output s S
AD[13:0] Input b N5 5
CE Input BHEMEREIANG S, AT AR
CLK Input IR TN R
SANAG S, SRR E AP E AL
RESET Input HEHCFE . RESET B & f7a%, MmARE
REAF 2% N A -
OCE Input i%iijf;l%ﬁ%ﬁf T pipeline #z, xf
SENAR

£ 3-16 pPROM/pROMX9 £¥ /143

ZH 4 SRR &G NN it
ER A B
READ_MODE Integer 1'b0,1'b1 1'b0 ® 1'b0: bypass 3l
® 1'b1: pipeline fz\
pROM:1,2,4,8,16,32 pROM:32 e e i
BIT_WIDTH Integer OROMX9:9.18.36 OROMX9:36 BT E
UG300-1.3
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3 BSRAM Jiiif

3.5 Atk

4 SRR H {3 BIME Py
S E
RESET_MODE String "SYNC","ASYNC" "SYNC" ® SYNC: [FPEAN
® ASYNC: REEAL
pROM:256'h0...0~256" | pPROM:256'h
INIT_RAM_00~ Inteqer h1...1 0...0 AT 1% & BSRAM 1#1if
INIT_RAM_3F 9 pROMX9:288'h0...0~28 | pPROMX9:28 | It HI¥I e EdE
8'h1...1 8'h0...0
[RiEFIE

UG300-1.3

A DL E sk EiE, WAl LLiE IP Core Generator T. B 774, HAk

MB%E 65 P,

JR 1510 L pROM il A-44
Verilog B4t
pROM bram_prom_0 (
.DO({dout[31:8],dout[7:0]}),
.CLK(clk),
.OCE(oce),
.CE(ce),
.RESET (reset),
.AD({ad[10:0],3'b000})
);
defparam bram_prom_0.READ_MODE = 1'b0;
defparam bram_prom_0.BIT_WIDTH = §;
defparam bram_prom_0.RESET_MODE = "SYNC";

defparam bram_prom_0.INIT_RAM _00 =
256'h9C23645D0F78986FFC3E36E141541B95C19F2F7164085E63
1A819860D8FF0000;

defparam bram_prom_0.INIT_RAM_01 =
256'h000000000000000000000000000000000000000000000000000
000FFFFFFBDCF;

Vhdl 54k

COMPONENT pROM
GENERIC(
BIT_WIDTH:integer:=1;
READ_MODE:bit:='0";
RESET_MODE:string:="SYNC";
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3 BSRAM J5iE 3.5 Rz

INIT_RAM_00:bit_vector:=X"9C23645D0F78986FF
C3E36E141541B95C19F2F7164085E631A819860D8FF0000";

INIT_RAM_01:bit_vector:=X"000000000000000000
000000000000000000000000000000000000FFFFFFBDCF"

);
PORT(

DO:OUT std_logic_vector(31 downto 0):=conv_std
_logic_vector(0,32);

CLK,CE,OCE,RESET:IN std_logic;
AD:IN std_logic_vector(13 downto 0)
);
END COMPONENT,
uut:pROM
GENERIC MAP(
BIT_WIDTH=>1,
READ_MODE=>'0',
RESET_MODE=>"SYNC",

INIT_RAM_00=>X"9C23645D0F78986FFC3E36
E141541B95C19F2F7164085E631A819860D8FF0000",

INIT_RAM_01=>X"000000000000000000000000
000000000000000000000000000000FFFFFFBDCF "

)

PORT MAP(
DO=>do,
AD=>ad,
CLK=>clk,
CE=>ce,
OCE=>o0ce,
RESET=>reset
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4 BSRAM #ii i & fir

UG300-1.3

4 BSRAM Hi E{i

RESET {5 S /F M T i, fmth SA80E 0, SWiEE Ik 4-1

ﬂ_\‘ o
4-1 Bt St

———» DO

Memory Output
Array Latch Register

! T

RESET 15 5 5 V- Ry H v D 4 0.

RESET frEEM A REE A, Y HE R EREN, Bids
¥ RESET_MODE W &. XM F{H IP Core Generator I, il & 1%
BEAR, VTEHRREHES 2SS 6 F IP .

RESET &5 8 Sifras Mt 27 A7 4y, K E RESET {55 A%
IF,  ANE P 2 2 A7 g AR A A S5 i RS, ot R4 O

Kl 4-2. K 4-3. K 4-4 F1E 4-5 NAFERN BAL e, Hr,
DO_RAM Kon A7 fifi 51 ) 8, DO 2ot o 1 A o

25 A7 S B A T R
R4 A0, DO £ CLK AR LN 0

FB A, DO B2 E A 0, AT CLK LM
SR, H OCE 55 %M, DO #ith DO_RAM:
SRIFEN F OCE 55 M, DO MRFF b — Vit HO ¥R
SR B R

o [N, DO TE CLK LFHEELH O;

DI —— P
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4 BSRAM #ii i & fir

UG300-1.3

o FWHEAAMN, DOREZRELNO0, AgZsEs| CLK LFHH;
o R, A OCE G5 2aA%, DO fiti DO_RAM.

42 FAFERFE (Pipeline 3)

Kk L AN AN AN AN AN A NN A A A

CE

OCE

RESET

DO_RAM Do D1 D2

D3

04

D7

]

DO Do o2

0000

4-3 ASENURFE (Bypass HhiER)
CLK | AN AN AN AN A A AN A A A

CE

OCE

RESET

DO_RAM Do D1 D2 D3 D4 D5 i) b7 D8 o8
DO Do o D2 @( D4 D5 @( D7 D8 o)

4-4 P ENUFE (Pipeline #3)

Ck AN AN AN AN AN AN A A AN A

CE

OCE

RESET

DO_RAM D0 D1 D2

D3

04

C7

C&

DO oo D2

0000

4-5 REEHRTFE (Bypass MihiER)
P N e P e e e P e P P e P e

CE

OCE

RESET

DO_RAM D0 D1 D2 D3 04 D5 06 b7 o] Dg
DO oo o o2 0000 D4 D5 0000 o7 os D9
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5 SSRAM Jii i 5.1 RAM16S1

5 SSRAM [HiE

Shadow SRAM & 73 Aii sUEH A REHLAF fifh &%, 7 PG B A i R, D
g RO B, 11k 5-1 Fows

% 5-1 SSRAM =R
JFiE Eiiipo
RAM16S1 HhEERPE 16, HdE T8N 1 1) 5m 1 SSRAM.
RAM16S2 HHEERPE 16, HE 58 B 2 1) G 1 SSRAM.
RAM16S4 HihEERPE 16, H T8N 4 1) i 1 SSRAM.
RAM16SDP1 HUBEVREE 16, 0 95 N 1 1O X 1 SSRAM.
RAM16SDP2 HHEERPE 16, HE 55 58 2 1R 1 SSRAM.
RAM16SDP4 HUHEVREE 16, 0 95 2N 4 1O X 1 SSRAM.
ROM16 HBEERPE 16, HE 5N 1 1) ROM.

5.1 RAM16S1
[FiEN R

RAM16S1 (16-Deep by 1-Wide Single-port SSRAM) & iR Ay
16, HHEAr % N 1 185G 1 SSRAM.

Dhesaik

RAM16S1 J2 ¥ 67 %5 4 1 H B 1 SSRAM, 54 [F, WRE
N ESEIN AT B ERE, 2 AE CLK [ B TR SR N 28 B A7 £ 28 56) B
Hihk o SEERAE bR E i RAM R4 B O %E . B SSRAM H CFU
) LUT BCESEI, [F2PEN, b, (Hunf M H&E, EHS5E
LUT SCBER 75 A7 28 RSBl [P St B Th g . 3 normal A= i B an 1
5-1 7w
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5 SSRAM JFiE 5.1 RAM16S1
& 5-1 RAM16S1 HER B R E
1 2 3 4 5
CLK AN A N A& A N A
WRE i
AD o AD_D W AD_ . AD_D ¥ AD_T
' Tad_do
"~
0l o DI_D o ol
Do Invalid Data }.E DI_0 e DI_1
im O REE
5-2 RAM16S1 i A r~EE
WRE ———»
CLK ——»
RAM16S1 — > DO
AD f——>
4
DI————»
Im O
£ 5-2 RAM16S1 i O 43
AN /0 iR
DI Input BARMNG 5
CLK Input RPN ERE)
WRE Input EifRERING 5
ADI[3:0] Input bk NG 5
DO Output ARG

UG300-1.3
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5 SSRAM Jii i 5.1 RAM16S1

SN B
%% 5-3 RAM16S1 ¥ /43

INIT_O 16'h0000~16'hffff 16'h0000 RAM16S1 4] 4414
RigH{it

Al DAE BesL b JEiE, WeT L@ IP Core Generator T H =42, HAk
AZ%% 6 & IP A,
Verilog #14t.:

RAM16S1 instName(
DI(DI),
WRE(WRE),
CLK(CLK),
AD(AD[3:0]),
.DO(DOUT)

);
defparam instName.INIT_0=16'h1100;
Vhdl 1k
COMPONENT RAM16S1
GENERIC (INIT:bit_vector:=X"0000");
PORT(
DO:OUT std_logic;
DI:IN std_logic;
CLK:IN std_logic;
WRE:IN std_logic;
AD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:RAM16S1
GENERIC MAP(INIT=>X"0000")
PORT MAP (
DO=>DOUT,
DI=>DlI,
CLK=>CLK,
WRE=>WRE,
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5 SSRAM Jii i 5.2 RAM16S2

AD=>AD

5.2 RAM1652

[RiBH 4R
RAM16S2 (16-Deep by 2-Wide Single-port SSRAM) & ik iR &N
16, HHEAL%E N 2 B 1 SSRAM.

Theehak

RAM16S2 J& #2752 i ¥ 1 SSRAM, 325 HihtbAHE, WRE
NE AN AT B AR, BT AE CLK A TSR 00 I 2 2 17 i 28 5%6F
Hihik o EEERAE bR 2 e RAM X A B A EEE . B SSRAM i CFU
) LUT BCE S, [F2PB AN, FPiit. (HuRNAHGEE, fEH S8
LUT SCHK I 25 A7 a8 RSB R D Se B T R o LA P i i 5-1 oo

i O~ E
[ 5-3 RAM16S2 i [ R

WRE ——»

CLK ———»

RAM16S2 ;> Do
AD g™
DI ———
Im O
% 5-4 RAM16S2 i 048
B 1 110 ik
DI[1:0] Input EIE IPNERE)
CLK Input PN RS
WRE Input EFRERING 5
AD[3:0] Input HHHAGE S
DO[1:0] Output s ES
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5 SSRAM Jii i 5.2 RAM16S2

SN B
%% 5-5 RAM16S2 ¥ /43

INIT_O~INIT_1 | 16'h0000~16'hffff | 16'h0000 RAM16S2 #1414
RigH{it

Al DAE BesL b JEiE, WeT L@ IP Core Generator T H =42, HAk
AZ%% 6 & IP A,
Verilog #14t.:

RAM16S2 instName(
DI(DI[1:0]),
WRE(WRE),
CLK(CLK),
AD(AD[3:0]),
.DO(DOUT[1:0])

);
defparam instName.INIT_0=16'h0790;
defparam instName.INIT_1=16'h0f00;

Vhdl #i4k:
COMPONENT RAM16S2
GENERIC (INIT_0:bit_vector:=X"0000";
INIT_1:bit_vector:=X"0000"
);
PORT(
DO:OUT std_logic_vector(1 downto 0);
DI:IN std_logic_vector(1 downto 0);
CLK:IN std_logic;
WRE:IN std_logic;
AD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:RAM16S2
GENERIC MAP(INIT_0=>X"0000",
INIT_1=>X"0000"
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5 SSRAM Jii i 5.3 RAM16S4

PORT MAP (
DO=>DOUT,
DI=>DI,
CLK=>CLK,
WRE=>WRE,
AD=>AD

);

5.3 RAM1654
[RiEN4R

RAM16S4 (16-Deep by 4-Wide Single-port SSRAM) &bk VR K
16, BEALTE N 4 ¥ 1 SSRAM.

IheesnA

RAM16S4 & ¥ A7 55 4 1) 58 11 SSRAM, B HihkAH[E, WRE
NE SN T B EAE, MBS CLK B A B N2k 247 ik 286 v
Hodik . EERAE b hEAA 2 5 RAM XN A7 B B EE . Bl SSRAM i1 CFU
) LUT FECES28, RSN, 52wl HumRNHFE, f[fiH58
LUT BRI B A7 e ok Se B R D e i e . Hom 7 e B an i 5-1 Fiors.

imnAREHE
5-4 RAM16S4 ¥ REE

WRE ——————p

CLK ———————»

RAM16S4 /4—> DO

AD

 —
4

DI

[———>
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5 SSRAM J5i iff 5.3 RAM16S4
ImOT4E
% 5-6 RAM16S4 i 0 /+43
3 e ik
DI[3:0] Input BN
CLK Input PN RS
WRE Input S PN RS
AD[3:0] Input NS 5
DO[3:0] Output Himt(ES
SRNAR
& 5-7 RAM16S4 ¥4
ZH iR EE BRI EiEipa
INIT_O~INIT_3 | 16'h0000~16'hffff | 16'h0000 RAM16S4 ¥k {E
[RigHIL
Al LAE Sk R 15, ALl IP Core Generator T Hy=4, Hik
AIZEH 6 & P .
Verilog #4t.:
RAM16S4 instName(
DI(DI[3:0]),
WRE(WRE),
CLK(CLK),
AD(AD[3:0]),
.DO(DOUT[3:0])

);

defparam instName.INIT_0=16'h0450;
defparam instName.INIT_1=16'h1ac3;
defparam instName.INIT_2=16'n1240;
defparam instName.INIT_3=16'h045c;

Vhdl 4k
COMPONENT RAM16S4
GENERIC (INIT_O:bit_vector:=X"0000";
INIT_1:bit_vector:=X"0000";
INIT_2:bit_vector:=X"0000";
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5 SSRAM Jii i 5.4 RAM16SDP1

INIT_3:bit_vector:=X"0000"

);
PORT(

DO:OUT std_logic_vector(3 downto 0);

DI:IN std_logic_vector(3 downto 0);

CLK:IN std_logic;

WRE:IN std_logic;

AD:IN std_logic_vector(3 downto 0)

);
END COMPONENT;
uut:RAM16S4

GENERIC MAP(INIT_0=>X"0000",

INIT_1=>X"0000",
INIT_2=>X"0000",
INIT_3=>X"0000"
)
PORT MAP (
DO=>DOUT,
DI=>DI,
CLK=>CLK,
WRE=>WRE,
AD=>AD
);
5.4 RAM16SDP1
[FENER

RAM16SDP1 (16-Deep by 1-Wide Semi Dual-port SSRAM) &tk
REE N 16, BRI 1 B X H SSRAM,

Thehid

RAM16SDP1 2% A% A 1 It X 0 SSRAM,  EA /ML,
ik WAD Fliszthtk RAD, 1% P~ Hbtik i 2 525 1. WRE iy ey B i
BT EEAE, MR SAE CLK B _EFA-HP B 2 4k 277 g 28 %0 B 5 bk . 152
FEAE N H e bR A E S RAM 6L B B8R . L normal 1520 i
Eltn& 5-5 fros.
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5 SSRAM Jii i

5.4 RAM16SDP1

UG300-1.3

& 5-5 RAM16SDP1 X R E

1 2 3 4 g
CLK A N A N A& N A N A
WRE i \
WAD i AD_D h AD_1 5
RAD s AD_D h o AD_1
V'Tad _do
—»
Dl >< DI_0 >{ DI ><
Do Invalid Dats }é DI_D },( DI_1
mOREE

5-6 RAM16SDP1 i O~ = E

WRE ——»

CLK ———»

——» DO

WAD —/4—> RAM16SDP1
RAD ——/—»|
4
DI ——»|

imONT4E

%= 5-8 RAM16SDP1 #5048
Al I/O iR
DI Input HIRmNGE S
CLK Input PN RS
WRE Input EFRERING 5
WADI[3:0] Input S5 URIR =R
RAD[3:0] Input B IS S
DO Output A E T R

50(67)




5 SSRAM Jii i 5.4 RAM16SDP1

SN B
% 5-9 RAM16SDP1 ¥+

INIT_O 16'h0000~16'hffff | 16'h0000 RAM16SDP1 #4518
RigH{it

A DL E B Sb )5 s, AT LLdt IP Core Generator T2 /=4, HAk
AZ%% 6 & IP A,
Verilog #14t.:

RAM16SDP1 instName(
DI(DI),
WRE(WRE),
CLK(CLK),
WAD(WADI[3:0]),
'RAD(RADI[3:0]),
.DO(DOUT)

);
defparam instName.INIT_0=16'h0100;
Vhdl #i4k:
COMPONENT RAM16SDP1
GENERIC (INIT_O:bit_vector:=X"0000");
PORT(
DO:OUT std_logic;
DI:IN std_logic;
CLK:IN std_logic;
WRE:IN std_logic;
WAD:IN std_logic_vector(3 downto 0);
RAD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:RAM16SDP1
GENERIC MAP(INIT_0=>X"0000")
PORT MAP (
DO=>DOUT,
DI=>Dl,
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5 SSRAM Jii i

5.5 RAM16SDP2

CLK=>CLK,
WRE=>WRE,
WAD=>WAD,
RAD=>RAD
);
5.5 RAM16SDP2
[RiEN4R

RAM16SDP2 (16-Deep by 2-Wide Semi Dual-port SSRAM) & HihE

WIEZN 16, Bdlahovi oy 2 KB - SSRAM.

Theshid

RAM16SDP2 2 {258 2 P XU 1 SSRAM, KA pM ik,
Gtk WAD Figzitiilk RAD, XNk C52 578 1. WRE s AP
AT EFRAE, MR SAE CLK 1 B TR Al i s 247 fili s X M5 ik o 32
HRAE U R e B R e ) RAM X AT B (0 8dE . LI PO BN 5-5 B

7N o

i AREE
5-7 RAM16SDP2 i [ R E

WRE ———»

CLK ——»

WAD —/4—» RAM16SDP2 —/2—> DO
RAD ——/—»]
4
DI ——/—»]
2
IO T8
% 5-10 RAM16SDP2 0 /44
Uity I 110 it
DI[1:0] Input HIMNGE S
CLK Input K PN EREs
WRE Input S g PN RS
WADI[3:0] Input bS5
RAD[3:0] Input PSS

UG300-1.3
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5 SSRAM Jii i 5.5 RAM16SDP2

oA I/O E1:3%
DO[1:0] Output HismihE s
SN B
% 5-1 RAM16SDP2 ¥4
INIT_O~INIT_1 | 16'h0000~16'hffff 16'h0000 RAM16SDP2 #4618
Rig614k

A LB Sk JFiE, ALt IP Core Generator T. 574z, Ak
A% 6 & IP A,
Verilog B4t

RAM16SDP2 instName(
DI(DI[1:0]),
WRE(WRE),
CLK(CLK),
WAD(WAD[3:0]),
'RAD(RAD[3:0]),
'DO(DOUT[1:0])

);
defparam instName.INIT_0=16'h5600;
defparam instName.INIT_1=16'h0af0;
Vhdl #i4k:
COMPONENT RAM16SDP2
GENERIC (INIT_0:bit_vector:=X"0000";
INIT_1:bit_vector:=X"0000"
);
PORT(
DO:OUT std_logic_vector(1 downto 0);
DI:IN std_logic_vector(1 downto 0);
CLK:IN std_logic;
WRE:IN std_logic;
WAD:IN std_logic_vector(3 downto 0);
RAD:IN std_logic_vector(3 downto 0)
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5 SSRAM Jii i 5.6 RAM16SDP4

);
END COMPONENT:;
uut: RAM16SDP2
GENERIC MAP(INIT_0=>X"0000",
INIT_1=>X"0000"
)
PORT MAP (
DO=>DOUT,
DI=>DI,
CLK=>CLK,
WRE=>WRE,
WAD=>WAD,
RAD=>RAD

5.6 RAM16SDP4

[FiEN 4
RAM16SDP4 (16-Deep by 4-Wide Semi Dual-port SSRAM) &tk
REEN 16, BHRALLYEA 4 Bt 1 SSRAM,

ThaeHd

RAM16SDP4 2% 55 4 X 1 SSRAM,  HAHANHUAL,
ik WAD Azt RAD, 3 AN bk O 2 2B ) . WRE Y H T i
AT BHEAE, MRS TE CLK B LT ibs B0 In 4k 2147 fif 43 00 B 5 ok . 152
EEAE ) Hh SRR e B RAM S N B FEOE . He i P i e o i 5-5 A
7No

mOREHE
5-8 RAM16SDP4 ¥ ==&

WRE ——»
CLK ————»
WAD —/4—> RAM16SDP4 —/4—> DO

RAD —/4—>

DI ——/—»
4
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5 SSRAM Jii i 5.6 RAM16SDP4

ImOT4

£ 5-12 RAM16SDP4 i [0 /43
it 1 /0 ik
DI[3:0] Input ARG S
CLK Input PN RS
WRE Input SN RS
WAD[3:0] Input HHihEE S
RAD[3:0] Input i E S
DO[3:0] Output HsmbfES

SHNE

#% 5-13 RAM16SDP4 ¥+ 4R

INIT_O~ INIT_3 16'h0000~16'hffff | 16'h0000 RAM16SDP4 #4618

[FigHlE
Al LAE Sk R 15, A DLl IP Core Generator T Hy=4, Hik
2% 6 & IP A,
Verilog #4t.:
RAM16SDP4 instName(
.DI(DI[3:0]),
WRE(WRE),
.CLK(CLK),
WAD(WAD[3:0]),
RAD(RADI[3:0]),
.DO(DOUT(3:0])

);

defparam instName.INIT _0=16'h0340;

defparam instName.INIT_1=16'h9065;

defparam instName.INIT _2=16'hac12,;

defparam instName.INIT_3=16'h034c;

Vhdl #i4k.:
COMPONENT RAM16SDP2
GENERIC (INIT_O:bit_vector:=X"0000";

INIT_1:bit_vector:=X"0000";
INIT_2:bit_vector:=X"0000";
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5 SSRAM Jii i 5.7 ROM16

INIT_3:bit_vector:=X"0000";
);
PORT(
DO:OUT std_logic_vector(3 downto 0);
DI:IN std_logic_vector(3 downto 0);
CLK:IN std_logic;
WRE:IN std_logic;
WAD:IN std_logic_vector(3 downto 0);
RAD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:RAM16SDP2
GENERIC MAP(INIT_0=>X"0000",
INIT_1=>X"0000",
INIT_2=>X"0000",
INIT_3=>X"0000"
)
PORT MAP (
DO=>DOUT,
DI=>DlI,
CLK=>CLK,
WRE=>WRE,
WAD=>WAD,
RAD=>RAD

5.7 ROM16

FRENE

ROM16 sEHHHARE N 16, FIRALTE N 1 B RiLfifE s, 58N
ZEEEE INIT TR .
ThaeHA

ROM16 e #idlifir 7 1 W A Sefeffas,  Htbhib s i fm A7 f# /£ ROM
Xf AL E A . L RO B AN 5-9 R .
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5 SSRAM J&iE 5.7 ROM16

& 5-9 ROM16 &K1 2 B
AD o AD_D i AD_1 i AD_Z o AD_3

Do W MEMAD O] ¥ MEM[AD_1] ¥ MEMIAD_2] ¥ MEM[AD_3]
wORERE
5-10 ROM16 im O~ =E

AD————/—» ROM16 ———» DO

4

wmONE
% 5-14 ROM16 #FOM+43

AN /0 Eiipa

AD[3:0] Input Hohb i N5 5

DO Output B ES
SHNER
< 5-15 ROM16 &¥N 45

ZH Bl LTI A

INIT_O 16'h0000~16'hffff 16'h0000 ROM16 ¥JiH1E
[REFIE

UG300-1.3

A DA B iS4k 5 iE, tha] LLilEit IP Core Generator T2 74k, Hik

2% 6 & 1P .
Verilog #4k:
ROM16 instName (
AD(AD[3:0]),
.DO(DOUT)

);

defparam instName.INIT_0=16'hfc00;

Vhdl #i4k.:

57(67)




5 SSRAM Jii i

5.7 ROM16

COMPONENT ROM16
GENERIC (INIT:bit_vector:=X"0000");
PORT(
DO:OUT std_logic;
AD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:ROM16
GENERIC MAP(INIT=>X"0000")
PORT MAP (
DO=>DOUT,
AD=>AD
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6 1P M

6.1 BSRAM X 45

IP 15 FH

2k SR S UEOH AT [ IP Core Generator 34 IP ¥R SR,
JUE R B EE TR . MRS . BRI, SRR e B
[ 1P ik, FH A AEAE AR RS R o] . A, 1A PR L
BSRAM. SSRAM jRe. — & M al LU Ui H = RS A E i, wE
Uit VAT S 504 TR B 1P B, — R ARSI IR R4S T Hah 45 ik
BSRAM. SSRAM 55,

IP Core Generator ', BSRAM it r] Sl B oy AL Oy Xy 145
. A ECC Thae Py FasE . X A DL R B, SSRAM 15
By s B R, Dy X0 DR URT R 0. N1 BSRAM DAX 3 1]
R ECC IhRERI D XU A, SSRAM LA AR A kA 44 IP
WA, HMeiX 2% BSRAM XU A A SSRAM B [T,

6.1 BSRAM Wi &R

UG300-1.3

BSRAM XU I TA/ER#E R, (DP), w[i#id DPB. DPX9B JFiEsLHl. 7
IP Core Generator A+, iy “DPB”, AAl< 5~ DPB [AH&(E
A%‘ﬁ%go

IP Bd &

7t IP Core Generator Ftifi#, X(ii “DPB”, 3 DPB f IP
Customization & 1. %% HALHE “File” B EAHE. “Options” B B HEM i
MErHER, WK 6-1 frx.
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6 1P 4 6.1 BSRAM X AR =,

& 6-1 DPB Y IP Customization & O %54

' |P Customization 7 X

DPB &

Device: | GWSAT-138 | Part Number: |GWSAT-LV138FPGE76AES |

Create In: ‘D:\gowin_dpb |

File Name: ‘gowin_dpb | Module Name: |Gowin_DPB |
Language: Verilog -
Options
Port A Port B
— cnalig) b1 Address Depth: [1024 3] Address Depth: [1024 3
] coutall O] chouth] 1) (= Data Width: |2 = | Data Width: |2 5 |
— 20 b 0) Read Mode: Bypass < Read Mode: Bypass -
Write Mode: Normal - Write Mode: Normal -
— clis clicts ot
Optimization: (® Area () Speed
— e et b—
Byte Enable
= e coby (—
Byte Size: 8bit 9bit
— eta il (l—
Resources Usage
— reseth i —
Calculate DPBE Usage: 1/ 344 DFF Usage: 0
LUT Usage: 0 MUX Usage: 0

Reset Mode: ® Synchronous (O Asynchronous

Initialization

Memary Initialization File: |

Dimension Match: Port A Port B

1. File Bt B HE
File fic & AEH T & =41 1P Bt U A O B o

® Device: ~CALE K Device 5 &
® Part Number: &7~ E ) Part Number {5 & ;

® Language: MCE =AM IP Wit AR FRIAE S . EBFELMT
FiHNRME, EFEIES, SCKF Verilog 1 VHDL;

® Module Name: Pt & =4 1 IP ¥ it 304 #) module name. 7451l
WAHKE ] B gm i B 4 5. Module Name A 685 J5 15 44 #r AH ]
FHAE, W Error 327K

® File Name: BCE AR IP it SCAFBISCF 44 . A U SCARHE AT
HrmE SCAFAARR

® Create In: BCE M IP Bt SO HARES R ATAEA I SCAAE
T EUE G E bR AR, AT I SOARHE A (3 B A 1 H bR i

/,
12

2. Options At & HE
Options Ft B HEF T H 7 E € X E 1P, MmO~ AL B #/ i

UG300-1.3 60(67)




6 IP i i 6.1 BSRAM XU [,
[1, Options BCEMEWIE 6-1 Fras.
® Data Width & Address Depth: At & ik (Address Depth) Al
il vifE (Data Width). 470 B 31k B2 AN KicHs v FE Jo ik i #
ARSI, IP Core 25244k 2 AMEEHLAH A S5
® Resource Usage: 1HHIFR/RYFIAENRE 5 MM Block Ram.
DFF. LUT. MUX F# JE 1 I
® Read/Write Mode: FCE 5. DPB SZRFLL FH:
- WFhiEERE: Bypass £l Pipeline;
- Z=MEL: Normal. Write-Through. Read-before-Write.
® Reset Mode: ELEEMEA, XLHFFDHEL “Synchronous” Hi%:
A2 “Asynchronous”;
® |Initialization: ACEAWIMHIE . WIGA(E LA EH] . 7St sy ik +
ANEEH RS S WG S . “Memory Initialization File” #EHL
IR EE A SO AT I F 5 53 IDE SEHF “File > New > Memory
Initialization File” ;=4:, HAK™4 75 il 2% R SUG100,
Gowin = JEH A 15, VISR ESEE 7 5 YIMG
L
® Options At B HEH A7 C E DPB (1) Port A #1 Port B F bR FE . Hds 58 25 A0
BEEHE,
® DPB [{] Port A fil Port B /&% [f]—t memory #4735, [Hit Port A #1 Port B 1]
Address Depth*Data Width )45 52 i [ .
® Options fic & ' IHIEA L CAE (Memory initialization File) % #s 5 15 K 5
Dimension Match i1 Port 4 56 FE — 2.
® {11 Port A £l Port B /) Address Depth*Data Width 145 AN, N <x3H Error
RRER.
® PRI A WA AER DPB S Init (EBRIAMIERE N 0, I HAE Output
wWOH, S RIREE: Error (MG2105): Initial values' width is unequal
to user's width.
3. Ui ORI HEE
® Ui R R HE B2 7R 247 IP Core FND & 25 onBIHER,  Fan N it
B FE MY Options BC & SChT 5%, WK 6-1 Fix;
® Options fic & 41 f¢) Port A 1 Port B [l & Address Depth Fi &
oM hE AL T, AT 5 Data Width Bic & 52 4 A\ s F i H 2L
I B
IP 4 3t
IP & ORCEERUE, e EELE SO “File Name” 44 1 =N S04,
PLERINBC BB 34T /241
® P it “gowin_dpb.v” SN5EEEH] verilog BB, ARHEF SR IP AL
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6 1P M

6.2 BSRAM i ECC Ihfig it 0y X AR 2,

B, roEsEplter) DPB;

® P il AR SCAE “gowin_dpb_tmp.v”, JyFH FHERAE IP B i A AR
WA S

® IPE ff: “gowin_dpb.ipc”, AP RIINEZ AN IP HEATHCE .
¥
Qe B R R RIE S & VHDL, WP AR RN S 4 JE 2808 .vhd

6.2 BSRAM 7 ECC Theg A Wim O35

UG300-1.3

BSRAM 77 ECC Zheg O X I TAERE . (SDP36KE), Wit
SDP36KE JFiEseHl. 7F IP Core Generator A, H.ii “SDP36KE”,
FLH A 2> 7~ SDP36KE [rAH 415 EHEEE .

IP Bi &

7f IP Core Generator i, X(ifi “SDP36KE”, 3 H SDP36KE [{]
IP Customization & . %% IHFE “File” ECEAME. “Options” Ht & HEF
st I RHER], ank 6-2 Fiis.

6-2 SDP36KE By IP Customization & 444

% IP Customization T X

SDP36KE T

Device:  |GWSAT-138 | Part Number: |GWSAT-LV138FPG676AES |

Create In: |D:\gnwin_sdp36ke |

File Name: |guwinisdp36ke | Module Name: |GDWiﬂ75DP36KE |

ada| 20|

b0

[] Error Injection

Reset Mode: 8 Synchronous (O Asynchronous
Initialization

Memory Initialization File:

Single Bit Errar Injection

Language: Verilog -
[ Options
— ks out(1 Port A Port B
— ik Address Depth: |1024 Address Depth: |1024 = |
ny dec Data Width: |2 Data Width: |2 = |
— e " Read Mode: Bypass -
i ey ECC_Mode
— sl ECC Mode: Standard -
—_
—

1. File Bd EME. File BLBEAER THCE =40 IP Bt S RIARE B o
SDP36KE [t File Bt BAE [#)18 FI A1 BSRAM XU IR, Bk 2
# 6.1 BSRAM XU L1451 File Bt & HE .
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6 IP 1] 6.2 BSRAM 75 ECC Ihfi i D X 1A
2. Options AL EHE. Options AL EAMEH T H /- A w XHLE IP, X
43R AL B AN T, Options Bt BHEWTE 6-1 s .
® Data Width & Address Depth: At & ik (Address Depth) Al
il % 2 (Data Width) o 570 B M0k AN E s w8 2 o2l B
AMEEHLSEILES, IP Core 2 SEAI 1k 2 ML & 523 5
® ECC Mode: 13 #f ECC Mode 1R :
- Standard: [FH 2% Encode F11 Decode;
- Encode-Only: H 3 #F Encode;
- Decode-Only: X % #F Decode;
® Error Injection: FLEIENFT RN E . SDP36KE SCHF LA T iENT %
(EAE
- Single Bit Error Injection: £ 1 f4fiR;
- Double Bit Error Injection: 7 2 5%,
- Single and Double Bit Error Injection:  [FJEyE N 1 A0 2 A7 4
o
® Reset Mode: FLERMHEA, SCRFFIPHEIZL “Synchronous” 15
A “Asynchronous”.
3. Ui BN HE
® i B RHE R R 2471 IP Core HIRCE 45 FonBIFER, i N % H i
AL FE AR $E Options FC & SLif 8538, Wil 6-2 fs;
® Options it & 11/ Port A 1 Port B il & Address Depth At &
Sk A 58, BEAL 58 Data Width B B 5 ma A S A H L
e KA
IP & RE3C i
IP & NECEERE, P AEUBCE ST “File Name” w44 1 =30 A
PABR AL & 9 ik 47 /41
® [P #it3Xff “gowin_sdp36ke.v” 45 #E ) verilog BLH, AR
IPACE, 7=A4 skt SDP36KE;
® P &ilf# A S “gowin_sdp36ke_tmp.v”, N EREE IP EitE
PR SCA: 5
® [P it E Y ff: “gowin_sdp36ke.ipc”, FIJEIINEZ SRS IP AT
Ho
!
We B Pk R I)IE F & VHDL, W= AR BRI AS SO 44 R 488 .vhd .
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6 IP JiH 6.3 SSRAM iy 1555

6.3 SSRAM Bim &=

RAM16S Jy SSRAM Hii 1 T /EME, ALl RAM16S1.
RAM16S2. RAM16S4 J5iEszHi, {F IP Core Generator Fiifi, i
“RAM16S”, FHAM < En RAM16S fHH (5 BNEE,

IP B0 &

7t IP Core Generator [ H', i “RAM16S”, i#iH RAM16S (1)
“IP Customization” % . %% HAFE “File” FCEAME. “Options” A&
MEFA 3 2 HER, il 6-3 P

& 6-3 RAM16S By IP Customization & O%5#

& IP Customization ? X
RAM16S
(55 ]
File
Device: | GWSAT-138 | Part Number: | GWSAT-Lv138FPG676AES |
Create In: ‘D:\gowin_ram]ﬁs ‘
File Name: ‘guwin_ram'lﬁs | Module Name: |Guwin_RAM165 |
Language: Verilog -
Options
O Width 8 Depth
Address Depth:
DataWidth:  [1 3]
—
o] f—l Resources Usage
— i Calculate RAM16S Usage: 1 MUX Usage: 0
LUT Usage: 0
= 20 Initialization
Memory Initialization File:
Concel

1. File Bt M. File ECEMEH TEE =400 IP Bt SCHIAHRE B
RAM16S 1] File F & HE 11 FH A1 BSRAM Xy A5 AL, EAM%
Z# 6.1 BSRAM XUt LI R [ File Bt BAE.

2. Options AL EHE. Options FLEMNER T H - H & XECE IP. Options it &
HEW P 6-3 fiizn. RAM16S [£) Options fic & HE )48 A1 BSRAM X I
KL, HAkiE 3% 6.1 BSRAM XU L= (] Options Bt B AE .

3. i H R IRHE K]

® i 1B RHEE BN 4R IP Core WD B 45 R BIFER], N i
B 5e AR 4 Options it & L 5587, 1k 6-3 Fiis:

® Options Mt & T HHHEAE “Address Depth” it & 50 ik H i 1
fr%E, HARAITE “Data Width” e B 520 f N\ s A0 % th 20 1 fr
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6 IP /1 6.3 SSRAM Huijii TR
B o
IP & p3c
IP & Ol & e s, reAE R E S “File Name” i 44 1 =4,
PLERAEC & AT 20
® IP %304 “gowin_ram16s.v” A5EHEM verilog FEEL, AR4EH R IP
BoE, 7F=AEsefibr RAM16S;
® P ¥itfd B T “gowin_ram16s_tmp.v”, AR FHRAE IP ¥t
FHARAR A
® IPE . “gowin_ram16s.ipc”, F /7 aln#EZ s cExt IP 3T
Ho
|
Qe B R R RE S 2 VHDL, WA RN SO 4 JE 2808 .vhd
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7 VISR 7.1 ZkfI#% =0 (Bin File)

7 a3

£ BSRAM. SSRAM #zr, nJ LUREAEfift s 1O BE— L 9126409 O B
1o WA LA Z3EH 7Nk Bty ik 7S 2k ] 10 ks 25 E WA 4k SO
H,

7.1 Zi#tHI#&3\ (Bin File)

Bin S i Rt E O A0 1 A SO SO, AT BUR AR A B ik
IRIE, BB AT & R dE 58 2

#File_format=Bin
#Address_depth=16
#Data_width=32
00001100000100000000100100010000
10000000010010000100000001000000
01000000100000001000000010000000
00100000100001001100000011000000

7.2 +77iEHI#&IN (Hex File)
Hex 3CfF 5 Bin SCFREASEL,  Hi-HoNkil %y O~F Ak, 478K AF
it oS ML HEIR B, A — 47 B it b 8, QR ATk 3% 1 B0 95 FE
#File_format=Hex
#Address_depth=8
#Data_width=16
3A40
A28E
0B52
1C49
D602
0801
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7 WAt 7.3 bkt /N k% (Address-Hex File)

03E6
4C18

7.3 Wit 7538, (Address-Hex File)

Address-Hex U2 1E U HOM A Edliic s 1 bk A5 s #0147 10 5%

i hEFIRCHE #R 2t /S b $ O~F 4pk, &ATHE Saim &bk, §5)5
AR, SO RO 5 NEARE bk F B AT ie 3%, WA e Sk 1 bk 2R
WY 0.

#File_format=AddrHex

#Address_depth=256

#Data_width=16

9:FFFF

23:00E0

2a:001F

30:1E00
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