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1 KT AT 1.1 FHA%E

m

1 srsem

1.1 FPARE
Gowin 7Efi5 %% (BSRAM & SSRAM) A P Tl F E#H AR &= =k 54k
BSRAM F1 SSRAM 451, TAEME. FIENA. P RSB EALAH P #7
HER U EA

1.2 HX 30

I 5 Ok B4R M3 www.gowinsemi.com T LA R # . &E LL R AR
RIS

DS100, GWIN #%1] FPGA 7= 5 B8 F it

DS117, GWINR #7%1 FPGA 7~ ki £k T it

DS102, GW2A %741 FPGA 7= fh s T /it

DS226, GW2AR %% FPGA 7= i B it

® SUG100, Gowin = JE#HH FF Mt

1.3 Rig. 4ER%iE

R 1-1 AN AT BRI ARG . Aims i AR IR X o
& 1-1 RiE. FEIE

ARiB . GEEE AR ERS

BSRAM Block SRAM PR A HEN LA fif 245
SSRAM Shadow SRAM oA A A EATLA A 25
SP Single Port 16K Block SRAM HH 1 16K BSRAM
DP True Dual Port 16K Block SRAM 16K X 1 BSRAM
SDP Semi Dual Port 16K Block SRAM | 16K {4X i -1 BSRAM
ROM Read-Only Memory Rt

CFU Configurable Function Unit RGBT RE T

CST Constraints VIR L RS
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1 RTATF 1.4 BORZHFr 5 )5t

14 BRI HERR

iz PRSI AT AL EOR SR, AR I RE A AR AR S 1) B
M EES A TR
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2 ik 2.1BSRAM AN

2 ma

3R FPGA P2 e (it 1 38 HA7 i 2% VR, IR PR ER SN
firdy (BSRAM) oA X ERSBENL T4y (SSRAM),

/> BSRAM 0]t & fiv =5 18 Kbits, a7 5 Al bR sy n il & . &
™~ BSRAM HAE MK Ay B AN I, EAAMSZRRSh, bl HdEfis
HMES, "TRIMSI I T e S5 4E, B D= —rag =S al.

A fc B N RE FLIC(CFU) 2 E = 54K FPGA 7= 5 W AZ I 3E A FR e,
AIAR 3 N 3750 & ) SSRAM, 35 16 x 4 AL ERASBEN LA i 2% (SRAM)
o Ak 2: (ROM16).

2.1 BSRAM 44148

— BSRAM 5 KA & 18Kbits

i Bk 4R 1A 31| 380MHz(7E Read-before-write f%3 ~ 230MHz)

CFF L AR (SP)

SCHPA R A (DP)

RO 1, (SDP)

SCHF R BRI (ROM)

A v oK SCHF 36 bits

XS 1 A2 A X 1 A8 X SRR 5 I o Sr L s A 5 ph s

A S A7 A7 A i 1 B5%

AR Normal #5X.. read-before-write £ f1 write-through # =X
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2.2BSRAM [t B # =

2.2 BSRAM e EtE=X

£/ BSRAM 1] it & fi%, 16Kbits B¢ 18Kbits K /J~, DU A e B 1%k
P Vi FE A HEVR FE R 2-1 Bl o

& 2-1 BSRAM ELE#ERF|R

PRl ENS BRI AR Ly A OyXm AR | Rt
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2

L6Kbits 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 2K x 9 2K x 9

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

£/ BSRAM FHbhE 2647 5 & 14 47, Bl AD[13:0], i KRR 16,384

AN AL 98 A A 2R AN —FF, X R R WK 2-2 PR .

= 2-2 BSRAM B TR R X R

ER RS fic B A A E T A H kR B Hhkfr 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]
16Kbits
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 x9 [8:0] 2,048 [13:3]
18Kbits 1K x 18 [17:0] 1,024 [13:4]
512 x 36 [35:0] 512 [13:5]

X 11 AR Dy X0 A 5 B B AT BRI B ST, S 525 45 A e o7 5
o AEX FREER A i VR B I 1 SRR HOEOE AL 56 4035 2-3 Fios. 72Dy
X FARE RS, A i U B I 1 SRR ECR AL 98 4035 2-4 Ps.
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2 ik

2.2BSRAM [t B # =
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+® 2-3 Wim QRN BB EE BT

e Ly A ﬁﬂuﬁ D
FiERE | BimH
16Kx1 | 8Kx2 | 4Kx4 | 2Kx8 | 1Kx16 | 2Kx9 | 1IKx 18
16K x 1 * * * * * N/A N/A
8K x 2 * * * * * N/A N/A
16Kbits 4K x 4 * * * * * N/A N/A
2K x 8 * * * * * N/A N/A
1K x 16 * * * * * N/A N/A
) 2K x 9 N/A N/A N/A N/A N/A * *
18Kbits
1K x 18 N/A N/A N/A N/A N/A * *
= 2-4 (AR OREXN BB EE E IR
A i
TEfgA R | B 8
: N < o) = S o = 2
v X > > > c>\|< > X o
© N 4 N4 N4 - N4 4 -
— [o'e] <t AN — Lo AN — Lo
16K x 1 * * * * * * N/A N/A N/A
8K x2 * * * * * * N/A | N/A | N/A
] 4K x 4 * * * * * * N/A | N/A | N/A
16Kbits
2K x 8 * * * * * * N/A | N/A | N/A
1K x 16 * * * * * * N/A | N/A | N/A
512 x 32 * * * * * * N/A N/A N/A
) 2K x9 N/A N/A N/A N/A N/A N/A * * *
18Kbits
1K x 18 N/A N/A N/A N/A N/A N/A * * *
E!

PREN 7 3RS SRR AR
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3BSRAM J5iE 3.1 X AR

BSRAM [EiE

Block Memory s HURE S BENLAF A, BA TSI IIRE. RikE
BSRAM HIRFE SRR, AT 43 4y B A (SP/SPX9) . X H S =
(DPB/DPX9B). X 1455 (SDPB/SDPX9B) Fl H 24515
(pROM/pROMX9).
e
e GWIN-9/GWINR-9/GWINS-2 RHIIGWINS-4 RF, SRR AR

o GWIN-9/GWINR-9/GWINS-2 ZFIIGWINS-4 %%, 32/36 H755 K SPISPX9 #iiF;
WA SPISPX9 528, [Kit4 5 WA BSRAM HIf & ;

GWINZ-1 A5 1/2/4/819 1yl AR, .

3.1 Wi 4=
RIEN

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

Thehid

DPB/DPX9B 77t 2= ] 43 7l 16K bit/18K bit, FL TEAE 2 A i 11
B, o A Flsg 0 B 2 n] 4 BT SEE S A, W SRR 2 R
(bypass 1A pipeline #3) 1 3 #5510 (normal £\, write-through
1 A read-before-write #z0) .

® i
it 2% READ_MODEO. READ_MODE1 K5 FIEiZ5F A Ui B Sk

1 pipeline 27 774%, i %t pipeline 2377, H/FE 75 B4 4 1 ZER &
.

® S

£14% normal Bz write-through # R 1 read-before-write =, A .
B % 5 1 0 iE i1 23 WRITE_MODEO. WRITE_MODE1 34 5 fic & 1 1 »
AN RIS O B ) A S IS 3 T Pl an P 3-1 211 3-6 o
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3BSRAM J5iE 3.1 X AR

[ 3-1 DPB/DPX9B Normal G FEIE (Bypass S#E5)
1 2 3 s 3 6 7 5 9 10
CLKA | = A N A N A N AN AN AN AN A A

CEA

OCEA

WREA \,

ADA W ede 0 ¥ sds 1 ¥ sde 2 f ads 0 ¥ sds 1 seds3

DIA X W oDiA0 W DAt ¥ DAz ¥ X

DOA Invslid Dats W DIAD Y DAt ¥ oA

CEB ./

OCEB ./

WREB / AN

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

DiB x W DBO ¥ DE_1 ¥ DEZ ¥ X

DoB Invalid Data W DIBO ¥ DIB1 ¥ |DBZ
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3BSRAM J5iE 3.1 X AR

[ 3-2 DPB/DPX9B Normal BRI HKIE (Pipeline &)
1 2 3 4 5 1 7 ] 9 10
CLKA | AN AN AN AN AN AN AN A A

CEA

QCEA 7

WREA / ,

ADA, % sds 0 % sde i ¥ sda? ¥ sde0 ¥ ada 1% ada 2

DI& * DIA_D DiA_1 DiA_Z ®

DOA Invalid Data W DIAD W DIA1 W DIA2

CKB A N AN A AN A A A A A

CEB [/

OCEB  /

WREB

ADB % sdb 0 ¥ sdb_1 ¥ sdb 2 ¥ sdb0 ¥ adb 1 #  adh 32

DIB X W_DIBO ¥ DIB_1 ¥ DIB2 ¥ X

DOB Irivalid Data W DIBO ¥ DIB_1 ¥ DIB=Z
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3BSRAM J5iE 3.1 X AR

[ 3-3 DPB/DPX9B Write-through B#&EXFIFHEFE (Bypass iEHER)

CEA ./

OCEA |/

WREA / N

ADA W eds 0 ¥ ada 1 ¥ ads 2 f sde0 X sds 1 sds 2

DIA x ¥ D0 ¥ DA 1 W Dmz ¥ %

DOA Invalid Data DIA_D DlA_1 DIA_2 DlA_0 DlA_1 DIA2

ClkB A A A A A A A A

ceB  /

OCEB __ /

WREB / \

ADB % sdb 0 ¥ adb1 ¥ =db 2 ¥ sdb 0 ¥ adb 1 H  sdb 2

DB X W _DIBO ¥ DIB1 ¥ DIBZ X x

DOB Invalid Data DIB_O DIE_1 CIB_2 CIB_O DIB_1 DiE_2
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3BSRAM J5iE 3.1 X AR

[ 3-4 DPB/DPX9B Write-through E&EXFFHEEE (Pipeline #4&3X)

CEA |

OCEA ./

WREA / A

ADA, % ada 0 ¥ sda1 ¥ sds? ¥ ads0 ¥ =dal1¥ =dal

DIA X WoDiA0 W DAt ¥ DAz ¥ X

DOA Invalid Dsta W oo DAt X Diaz X DA X DAY A DAz

CKB AN AN A A A A A A A

CEB [/

OCEB __ /

WREB / N

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

DiB X % DIE0 ¥ DIBEL1 ¥ DIE_2 ¥ X

DOB Invalid Dats % DIE0 W DB ¥ DB Z ¥ DIBEOX DB 1Y DBEZ
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3BSRAM J5iE 3.1 X AR

& 3-5 DPB/DPX9B Read-before-write BB FHEAE (Bypass HEER)

1 2 3 4 5 6 T & ] 10

ClKA . A S AN AN A A AN A AN A

CEA ./

OCEA ./

WREA / N

ADA W sda0 ¥ sds 1 ¥ ade 2 ads0 ¥ ads_ 1 ads 2
DIA X DIA_D DiA_1 Di4_2 X

DOA, Invalid Dats i MEM ety O pEnfcts i 2} DI 0 X ‘DA 1 K | DlAZ2

CLKB A AN A A A A A A A

CEB ./

OCEB

WREB

ADB W sdb 0 ¥ adb_ 1 ¥ sdb 2 ¥ adb0 W sdb 1 ¥ adb 2
DIB x W DIBLO ¥ DIB1 ¥ DIBZ X X

DOB Invalid Data {eid MEM st O MEMfch Hd B 2 (DIB_O ¥ (DIB_1 ¥ | DIB_2
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3BSRAM J5iE 3.1 X AR

[& 3-6 DPB/DPX9B Read-before-write SRR FFKEFE (Pipeline EER)

1 2 3 4 ] ] i i} ] 10
CkA AN AN AN A SN A
CEA ./
OCEA
WREA /
ADA, ¥ ada0 ¥ sda1 ¥ ada? ¥ ada0 ¥ ada 1} ads2
DIA X W ooiao W DA DAz ¥ ®
DOA Invalid Dats Wi MEM s 0 MEWfads T id MEMEds 3K DIA_D DlA_1 DBz

CLKB A AN A A A A A A A

CEB y
OCEB
WREB /
ADB ¥ sdb 0 W sdb 1 ¥ adb 2 ¥ adb0 ¥ sdb 1 ¥  adb 2
DIB X W DiBo ¥ DiB1 ¥ DB2 Y X
DoB Invalid,Data dd t.i:\.ij.-xl;._-Jj}g.cl t.i:\.i;—;l;._11}€;c| MEW ;-;:l;._zj;{ CIE_D DIE_1 DIE_2
BEXR
%< 3-1 DPB/DPX9B HEREE ML REREX R
Mo 1A 2 BSRAM % & Hdfs v e kR B
1 14
2 13
DPB 16Kbits 4 12
8 11
16 10
. 9 11
DPX9B 18Kbits
18 10

UG285-1.3.1 12(57)




3BSRAM Ji i

3.1 Xty AR

iwmAREE
[& 3-7 DPB/DPX9B i (17~ = &

DA —#—> <+ — DIB DIA —g> «~#g— DB
ADA ﬁTb <—/T ADB ADA —,T» <—/T ADB
BLKSELA —;%b 4# BLKSELB BLKSELA#) <—/T BLKSELB
WREA ———>| bPB [ «<—— WREB WREA —| DPX9B «——  \WREB

(Dual Port 16K (Dual Port 18K
CEA —>| gocksram) [€——— CEB CEA —>| ‘gocksram) (€ CEB
CLKA —> [«—— CLKB CLKA ——> «—— CLKB
RESETA ———— [«—— RESETB RESETA—> «—— RESETB
OCEA —> i «—— OCEB OCEA — > [ «<—— OCEB
DOA €5 — > DOB DOA <+ —#g> DOB
iw A4
%% 3-2 DPB/DPX9B #0143
i 44 I/O iR
DOA[15:0)/DOA[17:0] Output A R E S
DOB[15:0)/DOB[17:0] | Output B uh R S =
DIA[15:0]/DIA[17:0] Input A S BRI NS S
DIB[15:0]/DIB[17:0] Input B MBI NS 2
ADA[13:0] Input A s hE S =
ADBJ[13:0] Input B it d A5 5
A i 5 e\ 5
WREA Input 1: 5A
0: B
B i S RE NG &
WREB Input 1. 5A
0: ki
CEA Input A LR RS T, P A R
CEB Input B umift B RE(E 5, T A
CLKA Input A Ui BT NR 5
CLKB Input B i i Eh A NS 5
A BRI NAG 5, CREFRE E AR 728
RESETA Input B, mHEPFAR. RESETA AL A7
4, MAS R AR AN A
B i EALING T, XREFED R AN R
RESETB Input Hh, EHFER. RESETB EA 417
a5, MARE N AT N HME
A i P SRR (S 5, HT T A B pipline
OCEA Input N NGy
P 2, X} bypass #ATERL
OCEB Input B iy th B B8 5845 =, T B % pipline

UG285-1.3.1
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3BSRAM Ji i

3.1 X AR

UG285-1.3.1

144 I/O ik
B, *t bypass F TR
BSRAM A i IHREHES, HTFHEL
BLKSELA[2:0 Input e e
[2:0] bu /~ BSRAM 74t 870 SRS L ey J
BSRAM B i D HEHE S, HTHEL
BLKSELBJ[2:0 Input e
[2:0] P A BSRAM 121k 8 700 BE S ki
SRNE
£ 3-3 DPB/DPX9B ¥ /+43
SR SHERA | BUE Ve BiME | fiid
A s A B
READ_MODEO | Integer | 1'b0, 1'b1 1'b0 1'b0:bypass
1'b1:pipeline &3
B i e AR U HE
READ_MODE1 | Integer | 1'b0, 1'bl 1'b0 1'b0:bypass =
1'b1:pipeline #&zL
A ity 5 A A B
b0 2'b00: normal =t
WRITE_MODEDO | Integer 2‘b01: >b10 | 2000 2'b01: write-through £ =\,
2'b10: read-before-write &
7
B i 5 AR AU
00 2'b00: normal #z,
WRITE_MODEL1 | Integer 2,b01: 210 | 2000 2'b01: write-through f& =,
2'b10: read-before-write &
i
?25’{816 DPB:16
BIT_ WIDTH_O | Integer o DPX9B: | A ui 4 v B2 e &
DPX9B: 18
9,18
DPB: 1, 2,
4,8, 16 DPB:16 1 s
BIT_WIDTH_1 Integer DPX9B: 9 | DPB:18 B w0 v FE I
18
BSRAM A ¥fii 1 Huik £ 55
& H, 5ifl BLKSELA fH%:
3'h000~3b1 | ., 1% BSRAM #ikrb . i
BLK_SEL_0 Integer | 44 36000 IP Core Generator #4717
Y R B it AT R
pose!
BSRAM B i M8 ik #55
3'b000~3'b1 | ., PEE, 5 BLKSELB 2%
BLK SEL 1 Integer 3'b000 = L
_SEL_ 9 1 i} i% BSRAM #3541 . i

IP Core Generator #4747
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¥4 SRR | BUETE BiME | fiid
Y Rm 3 B AT
KbTH
) ) SR B
RESET_MODE | String i\s@rgc “SYNC” | SYNC: [H:BE 1T
ASYNC: R8N
DPB: DPB:25
256'h0...0~ | o ")
INIT_RAM_00~ Integer 256'h1...1 DPXéé- FlF ¥ & BSRAM f£4if #.t
INIT_RAM_3F g DPX9B: 28810 (ORI LA€7
288'h0...0~ 0
288'h1...1
REHE

A DL E sk EE, el LB IP Core Generator T E.j=4:, HAik
5% 6 % IP I

JREFI4LLL DPB il /44
Verilog #l4k.:
DPB bram_dpb_0 (

.DOA({doa[15:8],doa[7:0]}),
.DOB({doa[15:8],dob[7:0]}),
.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'b0003}),
.ADA({ada[10:0],3'b000}),
.DIA({{8{1'b0}},dia[7:0]})
.ADB({adb[10:0],3'b000}),
.DIB({{8{1'b0}},dib[7:0]})
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defparam bram_dpb_0.READ_MODEO = 1'b0;
defparam bram_dpb_0.READ_MODEL1 = 1'b0;
defparam bram_dpb_0.WRITE_MODEDO = 2'b00;
defparam bram_dpb_0.WRITE_MODEL1 = 2'b00;
defparam bram_dpb_0.BIT_WIDTH_O = 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'h00A000000000000BOOA000000000000BOOAO00000000000BOVANO
0000000000B;

defparam bram_dpb_O.INIT_RAM_3E =
256'h00A000000000000BO0A000000000000BOOA0O00000000000BOOAOO
0000000000B;

defparam bram_dpb_O.INIT_RAM_3F =
256'h00A000000000000BOO0A000000000000BOOA000000000000BOOA0O
0000000000B;

Vhdl #ilfk.:
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_MODEZ1:bit_vector:="00";
BLK_SEL_O0: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 (
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DOA,DOB:OUT std_logic_vector(15 downto 0):
=conv_std_logic_vector(0,16);

CLKA,CLKB,CEA,CEB,0CEA,OCEB,RESETA,
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=>186,
READ_MODEO=>'0",
READ_MODE1=>'0',
WRITE_MODEO=>"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=>0ceb,
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3.2 By AR

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

);

3.2 Bim O R

UG285-1.3.1

FiENE

SP/SPX9(Single Port 16K BSRAM/Single Port 18K BSRAM),16K/18K
ST BSRAM.
TheEdd

SP/SPX9 174i#%43 6] A 16K bit/18K bit, I T {E#E =M aim A, d—
AN B ) B 1S S A, AT SRR 2 P s (bypass U pipeline
) M3 MERR (normal =, write-through X1 read-before-write
SR
® iEfiz

i 24 READ_MODE K& HIERZEHI it pipeline 27 47d, i %t
pipeline ZFfF &8I, BLERAE 7R EAA I &R JA I .
o S

45 normal £z, write-through 15X 1 read-before-write 2\, i
Z ¥ WRITE_MODE Kt B¢ H] .

B 1 BSRAM AN [ 32 B AR 20 B2 ) P F I B T F&1 T 2528 X 1]
BSRAM A ¥i/B ¥ /77 &l 3-1 2] 3-6,

EEXA
3 3-4 SP/SPX9 BB E I RER B X R
B AR BSRAM % B i MRS
1 14
2 13
SP 16Kbits 4 12
8 11
16 10
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B AR 3 BSRAM & & A v T HhhE VR
32 9
9 11
SPX9 18Kbits 18 10
36 9
i O R EE
3-8 SP/SPX9 ik~ EE
DI 732;> DI ~36 "
AD 4T> AD 7>
BLKSEL /53— BLKSEL —~5—»
WRE ———» (SingleS’:’orlliiK WRE ——» <sm5|:)|§gn18r<
Block SRAM)  ——=» DO Block SRAM ) —~—» DO
CE 32 CE 36
CLK —» CLK ———>
RESET——»| RESET ——»|
OCE ———»| OCE —>»
iw A4
= 3-5 SP/SPX9 i O /4R
Ui 11 44 110 ik
DO[31:0]/DO[35:0] | Output HsmbfES
DI[31:0]/DI[35:0] Input HIMANE S
AD[13:0] Input HhHAGE S
SE R TN RS
WRE Input 1: 5A
0:
CE Input B EREING S, mHPARL
CLK Input RPN RS
BAANGE S, KRB EMMRLEAL, &
RESET Input HFH 2. RESET B #4748, MARENAT
fits % N 4
R EPERE(E S, FT pipline £, XI
OCE Input o N
P bypass B TR
BSRAM BUEH(E 5, T HEZ ) BSRAM f7
BLKSEL[2:0 Input OISR
[2:0] P A TS B
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BYNE
3 3-6 SP/SPX9 B¥NB
ZH 4 SHCERA | BUETEE BiIME EiEpa
A U A
READ_MODE | Integer 1'b0, 1'b1 1'b0 1'b0:bypass =
1'b1:pipeline &=L
R B
2'b00: normal #2 =
WRITE_MODE | Integer 2'b00, 2'b01, 2'b10 2'b00 2'b01:write-through #;
2'b10: read-before-write
A
SP:1,2,4,8,16,32 | SP:32 e i
BIT_ WIDTH Integer SPX9: 0 18, 36 SPX9:36 e I &
BSRAM HUxHFSH1x
B, 53 1 BLKSEL #H%%
, , , 1% BSRAM #ik . fif
BLK_SEL Integer 3'b000~3'b111 3'b000 Fi IP Core Generator it
ITAEAEY T A B 3)
HATY AL B
HAEARE
RESET_MODE | String “SYNC”, “ASYNC” “SYNC” | SYNC: [HE N
ASYNC: 84T
SP:256'h0...0~256'h1 | SP:256'h
INIT_RAM_00~ | o 0...0 Fl 1% % BSRAM 171
INIT_RAM_3F g SPX: SPX9:28 | fILHIHIMEAL KR
288'h0...0~288'h1...1 | 8'h0...0
[FiEHIL

A DL E RS R, AT L@ IP Core Generator T.Hp=4, Hik
A% 6 & P HH. JRIEGILLL SP NFINAH,

Verilog #ilfk:

SP bram_sp_0 (
.DO({dout[31:8], dout[7:0]}),
.CLK(clIKk),

.OCE(oce),

.CE(ce),
.RESET(reset),
WRE(wre),
.BLKSEL({3'b000}),
.AD({ad[10:0], 3'b000}),
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.DI({{24{1'b0}}, din[7:0]})
)i
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_O.INIT_RAM_00 =
256'h00A000000000000BOOA000000000000BOOA00O000000000B0O0
A000000000000B;

defparam bram_sp_O.INIT_RAM_01 =
256'h00A000000000000BOOA000000000000BOOA000000000000B0O0
A000000000000B;

defparam bram_sp_O.INIT_RAM_3F =
256'h00A000000000000BO0A000000000000BOOA00O000000000B0O0
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

00A000000000000BOOA000000000000BOOAOOOO0OO000000B *;

INIT_RAM_01:bit_vector:=X"00A000000000000B

00OA000000000000BOOA000000000000BOOAOOOO0OO0O00000B *;

INIT_RAM_3F:bit_vector:=X"00A000000000000B

00OA000000000000BOOA0O0O0O000000000BOOAOO0OO00000000B *

)i
PORT(
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)
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);
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"00A000000000000BOOA00
0000000000BOOA000000000000BOOAOOO0O00000000B “,

INIT_RAM_01=>X"00A000000000000BOOA00
0000000000BOOA000000000000BOOA0OO0O000000000B “,

INIT_RAM_02=>X"00A000000000000BOOA00
0000000000BOOA000000000000BOOAOOO0O00000000B “,

INIT_RAM_3F=>X"00A000000000000BO0A00
0000000000BOOA000000000000BOOAOOO0O00000000B *

)

PORT MAP (
DO=>dout,
CLK=>clk,
OCE=>0ce,
CE=>ce,
RESET=>reset,
WRE=>wre,
BLKSEL=>blksel,
AD=>ad,
Dl=>din
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3.3 A im OHE
FRiBENE

SDPB/SDPX9B(Semi Dual Port 16K Block SRAM /Semi Dual Port 18K
Block SRAM ),16K/18K {5 X 1 BSRAM.

TheeHiid

SDPB/SDPX9B {714 %5183 5l A 16K bit/18K bit, H: T A/EAE R A0y X
FAE R, i A BT SH0E, im0 B ST 184, 7] 2R 2 M xl (bypass
BN pipeline #ix) 1 1 M E R (normal #:0).

® LR

it 24 READ_MODE K3 F 82 f#i i pipeline 271745, i H%iH
pipeline ZFf7 a3, LERAE R ELAM AN 1) BB F 1

o S

SDPB/SDPX9B %ii [ A #H 4T 5 #:4F, ¥ B #4744, Z#F normal
R

£ X3 1 BSRAM AN [E] 245 0] 3 ) P 8 S e 3 72 B an 1l 3-9 AT 3-10
Fiom o

3-9 fA%i%0 BSRAM Normal E#EREFHEFE (Bypass &)

1 2 3 4 & [+ T 2 9 10
CLKA = AN AN AN AN AN AN AN AN A
CLKB.___ A N A N A A A N AN A AN A

CEA __

CEB

ADA W sao W =1 ¥ =iz ¥

ADB W ad0 ¥ =gt ¥  ad2

DI X X oo % o1 X b2 W X

0o Trvalid Dais W oo W o1 W oz
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B 3-10 {A%im0O BSRAM Normal ERARFEAE (Pipeline 8#83)

CEA  /
CEB
ADA ¥ ado ¥ ad1 ¥ sdz ¥
ADB W sdo A ad1 A sd2
] X oo ol_1 ol_z P
0o Invalid Data W Do W ot ¥ D2
BEEXHR
%= 3-7 SDPB/SDPX9B BT E Mt RE R E X R
Dy X A5 = BSRAM 7 & Hidfa TE HuhEVRE
1 14
2 13
SDPB 16Kbits 4 12
8 11
16 10
32 9
9 11
SDPX9B 18Kbits 18 10
36 9
i O R B E
3-11 SDPB/SDPX9B %O REE
DI > —#5> DO DI 5> —#5s> DO
ADA > «—7— ADB ADA £ —> «#7— ADB
BLKSELA —>  sppB <«#7—BLKSELB BLKSELA#z—> spPx9B [¢ 73— BLKSELB
CEA — >lPortieKBieck [«—— CEB CEA — | port 18K Block [ CEB
SRAM ) SRAM )
CLKA ——> «—— CLKB CLKA ——> «—— CLKB
RESETA——> «——RESETB  RESETA—> <—— RESETB
«—— OCE «—— OCE
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wONE
< 3-8 SDPB/SDPX9B i [1 /43
Ut 1 44 110 iR
DO[31:0//DO[35:0] | Output | FiE#iH{ES
DI[31:0]/DI[35:0] Input HHMNGET
ADA[13:0] Input A i B 5
ADBJ[13:0] Input B bk ii A5 5
CEA Input A B REE S, mHEPAE
CEB Input B i Pl REE 5, mH AR
CLKA Input A Ui B N5 5
CLKB Input B i B ANE 5
E NG S, YEESSEMMSSEA, &
RESETA Input /\A\/lﬁﬁ%MiﬁJ)W 5, XFERPEMASISEAL, S
PR
BB MNGE S, XFFFRBEAMRLEL,
RESETB Input P . RESETB AL %174, WA E A7 N
A
A S ok f22 1 . . e : e
OCE Input ﬁutljlij“’é*ﬁmnﬁ, F T pipline #&5, *f bypass 1%
TR
BSRAM A i AHUEFE S, AT HEZA BSRAM
BLKSELA[2:0 Input o T
SELA20] PUL | i T BT A R
BSRAM B uiif I HUEFE(E S, HTHEZ S BSRAM
BLKSELB[2:0 Input AN
SELB[2:0] PUL | i T BT A R
SHNE
%= 3-9 SDPB/SDPX9B £/ 43
ZH 4 SHRA | BUETEH ERINE Eiiipa
A U
READ_MODE | Integer 1'b0,1'b1 1'b0 1'b0:bypass #z{
1'b1:pipeline f&
SDPB:1,2,4,8,16,32 | SDPB:32 e e
BIT_ WIDTH_ O | Integer SDPX9B:0 18 36 SDPX9B-36 A Ui e L E
SDPB:1,2,4,8,16,32 | SDPB:32 e
BIT_WIDTH_1 | Integer SDPX9B-0.18 36 SDPX9B-36 B i £ 45 T L T B
BSRAM A 3 [k £
SHERE, Skl
BLKSEL & 1%
BLK_SEL_0 Integer 3'b000~3'b111 3'b000 BSRAM #ik . fii
IP Core Generator i#
1Ty R A H
AT RALHE,

UG285-1.3.1
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ZH 4 SRR | BUETEH BRINE iR
BSRAM B i 1 ik #%
ZHRE, il
BLKSEL #H%5H %
BLK_SEL 1 Integer 3'b000~3'b111 3'b000 BSRAM #fik . i H
IP Core Generator it
ITAEREY R At H
NHATY AL B
FAAAACE
RESET_MODE | String “SYNC”,”ASYNC” “SYNC” SYNC: [P EAL
ASYNC: R EN
SDPB:256'h0...0~2 | SDPB:256'h
INIT_RAM_00~ Inteqer 56'h1...1 0...0 T %% BSRAM 17
INIT_RAM_3F g SDPX9B:288'h0...0 | SDPX9B:28 | fif ¥ icHI#Iia L K
~288'h1...1 8'h0...0
[RiERHIL
Al DLE sk JETE, WAl LLES IP Core Generator T H =42, HAK
nS%E 6 & IP M. FiEFLLL SDPB N4,
Verilog #i4k:
SDPB bram_sdpb_0 (
.DO({dout[31:16],dout[15:0]}),
.CLKA(clka),
.CEA(cea),
.RESETA(reseta),
.CLKB(clkb),
.CEB(ceb),
.RESETB(resetb),
.OCE(oce),
.BLKSELA({3'b000}),
.BLKSELB({3'b000}),
ADA({ada[9:0], 2'b00, byte_en[1:0]}),
.DI({{16{1'b0}},din[15:0]}),
.ADB({adb[9:0],4'b0000})
);
defparam bram_sdpb_0.READ_MODE = 1'b1;
defparam bram_sdpb_0.BIT_WIDTH_O = 16;
defparam bram_sdpb_0.BIT_WIDTH_1 = 16;
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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_O0.INIT_RAM_00 =
256'h00A000000000000BOO0A000000000000BOOA0O0000000000B0O0O
A000000000000B;

defparam bram_sdpb_O.INIT_RAM_3F =
256'h00A000000000000BOO0A000000000000BOOA000000000000B0O0
A000000000000B;

Vhdl B4k
COMPONENT SDPB
GENERIC(
BIT_WIDTH_O:integer:=16;
BIT_WIDTH_1:integer:=16;
READ_MODE:bit:='0";
BLK _SEL_O0:bit_vector:="000";
BLK_SEL_1:bit_vector:="000";
RESET_MODE:string:="SYNC";

INIT_RAM_00:bit_vector:=X"00A000000000000
BOOA0O00000000000BOOA0O0O0000000000BOOAOO0O000000000B™;

INIT_RAM_01:bit_vector:=X"00A000000000000
BOOAO0O0000000000BOOA00000000000O0BOOAOO0O0O00000000B™,

INIT_RAM_3F:bit_vector:=X"00A000000000000
BOOA000000000000B00A000000000000B00A000000000000B"

);
PORT(

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

CLKA,CLKB,CEA,CEB:IN std_logic;
OCE,RESETA,RESETB: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)
)i
END COMPONENT;
uut:SDPB
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GENERIC MAP(

0000000000BOOA000000000000BOOA000000000000B",

0000000000BOOA000000000000BOOA000000000000B",

0000000000BOOA000000000000BOOA000000000000B"

BIT_WIDTH_0=>186,
BIT_WIDTH_1=>186,
READ_MODE=>'0,
BLK_SEL_0=>"000",
BLK_SEL_1=>"000",
RESET_MODE=>"SYNC",

INIT_RAM_00=>X"00A000000000000BO0A00

INIT_RAM_01=>X"00A000000000000BO0A00

INIT_RAM_3F=>X"00A000000000000BO0A00

)

PORT MAP(

DO=>dout,
CLKA=>clka,
CEA=>cea
RESETA=>reseta,
CLKB=>clkb,
CEB=>ceb,
RESETB=>resetb,
OCE=>o0ce,
BLKSELA=>blksela,
BLKSELB=>blkselb,
ADA=>ada,
Dl=>din,
ADB=>adb
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3.4 RIERA

[RENER
PROM/pROMX9(16K/18K Block ROM),16K/18K HuiR H Ll 77 4% .
IhaeER

PROM/pROMX9 774t %5 18] 43 9] 4 16K bit/18K bit, H: TR A H Ak
X, FHE 2 Mkl (bypass # 1 pipeline fE) .

i1t 24 READ_MODE K3 a2 F %t pipeline #7745, {8 A%
pipeline ZFf7 a3, LERAE 7R ELAM AN 1) BB F 1

ROM A~ [l A 6F 7 ) A S8 5 38 P ] 222% Oy Xl 11 BSRAM ] B
s FURF e, anfel 3-12 A1 3-13 fTR.

3-12 ROM BfFFE B (Bypass £83)

1 2 3 4 5 8 7
CLK AN A AN AN A A

CE A
AD :}l: ad 0 :}{ ad_1 :}{: ad_2 :}{:
Do Invalid Dats YMEM[ad_0]HMEM[ad_1]}{MEM[ad_ 2}

3-13 ROM BfFFE B (Pipeline R3)

1 2 3 s 5 6 7
CLK AN AN AN AN AN AT

CE A
AD W oad0 ¥ ad 1 ¥ ad2 X
DO Invslid Data SIEM[ad_0]HVMEM[ad_1]{MEM[ad_2]X
BEEXA
& 3-10 pROM/pROMX9 HiETEE b RER B XA
R BSRAM % Hths i B2 HhHETR B
1 14
PROM 16Kbits
2 13
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R BSRAM % & i e MR FE
4 12
8 11
16 10
32 9
9 11
pROMX9 18Kbits 18 10
36 9
IR OREE
3-14 pPROM/pROMXY 5 A~EE
AD AD >
G — CE —>
pROM pROMX9
CLK —— | (16K Block ROM )ﬁsT’ DO K — (18K Block ROM )W DO

RESET ———>»|

RESET ——— >

OCE — OCE —>»
s O 4R
£z 3-11 pROM/pROMX09 i 9+48
i 144 110 ik
DO[31:0/DO[35:0] | Output HimmihiE s
AD[13:0] Input bR R TP RS
CE Input P RERI NG 5, AR
CLK Input I B NS 5
FAENGE S, SRR E A
S ENL, mEFARN. RESET
RESET nput AP, TR RT 2
W IRE
fan th B B RE 5 5, T pipeline
OCE nput B, % bypass BT

UG285-1.3.1
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BYNR
£ 3-12 pROM/pROMX9 S/ 48
ZH 4 ZHRM | BUETE BiIME ik
AR AL B
READ_MODE | Integer | 1'b0,1'b1 1'b0 1'b0:bypass 1%z
1'b1:pipeline &=L
PROM:1,2,4,8,16,3 ,
BIT_WIDTH Integer | 2 pggmg% ot e i B
PROMX9:9,18,36 | P '
AR AL E
EESET—MOD Sting | “SYNC'"ASYNC" | “SYNC SYNC: FsBEf
ASYNC: 75 E 1
INIT_RAM_00 PROM:256'0...0~ | PROM:256" | - 41 o8 gSRAM
! rteger | 256N ho...0 i o s
NIT RAM 3F g PROMX9:288'h0... | pROMX9:28 4&%’&%&75 H
—~AM_ 0~288h1...1 8'h0...0
&G

Al LAE SR 15, ALl IP Core Generator T Hy=4, Hik
AZ%EE 6 & IP M. RiEHLLL pROM KB4,

Verilog #l4k.:

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 = 8;
defparam bram_prom_0.RESET_MODE ="SYNC";

defparam bram_prom_0.INIT_RAM_00 =
256'h9C23645D0F78986FFC3E36E141541B95C19F2F7164085E63
1A819860D8FF0000;

defparam bram_prom_O.INIT_RAM_01 =
256'h000000000000000000000000000000000000000000000000000
000FFFFFFBDCF;

Vhdl #i4k:
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COMPONENT pROM
GENERIC(
BIT_WIDTH:integer:=1,
READ_MODE:bit:='0";
RESET_MODE:string:="SYNC";

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)
)i
END COMPONENT;
uut:pROM
GENERIC MAP(
BIT_WIDTH=>1,
READ_MODE=>'0',
RESET_MODE=>"SYNC",

INIT_RAM_00=>X"9C23645D0OF78986FFC3E36
E141541B95C19F2F7164085E631A819860D8FF0000",

INIT_RAM_01=>X"000000000000000000000000
000000000000000000000000000000FFFFFFBDCF *

)

PORT MAP(
DO=>do,
AD=>ad,
CLK=>clk,
CE=>ce,
OCE=>0ce,
RESET=>reset
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4 BSRAM i E{i

RESET 15 5 /EH T4 BB, %y i 2 A7 500 0, 5 HE B an &l 4-1 A
& 4-1 S ERIER

Memory Latch Output

DI Array Register

A A

RESET

RESET 155 /& H 1A 200 i Hi ity 1 5 H O

RESET SC#r[FE EA ML E A, S B A ERIER, @idS
% RESET_MODE % #. XM/ ff ] IP Core Generator i, AT % ik
BEAE, VAR EESESE 6 E IP A

RESET 155 i fFas M i &5 7 4%, b, Mk E RESET G5 A
B, ANE P 12 Z A7 s B AR X 8 55 s B A, o RS HE O
|
BEEILFET RESET 55BN 0 CLRCIRE),

Kl 4-2. & 4-3. & 4-4 F1&] 4-5 AR S A2 7 &, Hd, DO_RAM
RRAERERER R 8, DO i i i 1 A
AT A A R BT R
A5 B A A R, DO £ CLK _EFHEE AL A 0;
SEEAH R, DOFEZEA N0, NFEELESR CLK LIS,
S, H OCE fE5 %, DO %t DO_RAM;
BT, H OCE 5513, DO 4r b — % i BuE
55 W AR 0 R BT
&5 B A %, DO £ CLK _EFHSE A 0;
S EAAH R, DO FEZEBAN 0, NFEELER CLK ETHE,
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o RAILMI, AE OCEfFS5EAAR, DO %ith DO_RAM.

42 AFERFE (Pipeline 3X)

CLK

AN AN AN A A A A A A A

CE

OCE

RESET

DO_RAM 00 o D2 D3 D4 D&

D7

[a:]

Do Do D2 0000 D4

0000

o]

[ 4-3 E S E (R FE (Bypass #itHiE)

K AT AN AT AN AN A A AN A A
CE

OCE

RESET

DO_RAM ] D1 D2 D3 04 D5 06 o7 2] DS

DO ] D1 Dz :)@( D4 D5 @ o7 D8 D9

4-4 P ENUFE (Pipeline 3)

CLK

AN AN A A AN A A A A A

CE

OCE

RESET

DO_RAM 0o o1 D2 o3 D4 o5

=

=]

Do 0o D2

0000 D4 D5

0000

C&

4-5 REE(RTFE (Bypass MihiER)

CLK AN AN AN AN A AN AN AN A
CE

OCE

RESET

DO_RAM DO D1 D2 o] o4 o] o] o7 o8 o)

Do DO o D2 0900 D4 D5 0300 o7 o] DS
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5SSRAM Ji i 5.1RAM16S1

5 SSRAM [HiE

Shadow SRAM & 73 Aii s\ A REHLAF fifh &5, 7 PG B A i IR, D
g RO B, 11 5-1 B

% 5-1 SSRAM =R
JEiE R
RAM16S1 HUhEREE 16, Hidls v E oy 1 #) 5 H SSRAM.
RAM16S2 HHEERPE 16, HHE 55 A 2 1 HRG 1 SSRAM.
RAM16S4 HUhEVREE 16, Hidls v 2 4 15 SSRAM.
RAM16SDP1 HUHEVREE 16, #0911 1 SSRAM.
RAM16SDP2 HuhbERPE 16, Hd T8 BN 2 B A I SSRAM.
RAM16SDP4 HUHEVREE 16, #0954 1O T SSRAM.
ROM16 HihbRFE 16, T8N 1 1) ROM.

!

GW1N-1. GWIN-1S. GW1N-4., GW1N-4B. GWINR-1. GW1NR-4. GW1NR-4B.
GWINRF-4B. GW1NS-4. GWI1NS-4C. GW1NSER-4C. GW1NSR-4. GW1NSR-4C.
GWI1N-4C. GWINR-4C 28f, A FF SSRAM,

5.1 RAM16S1
RENER
RAM16S1(16-Deep by 1-Wide Single-port SSRAM) & bR E A 16,
HARAL 9 1 1 SSRAM.
IhgesEid

RAM16S1 ZHHEAL 7 N 1 K 1 SSRAM, 5 ibkMHE, WRE A
15 P AT S A, BER 2 7E CLK b RIS B Ak 247 6l 28 6 B Hu ik
LB A B e i RAM 6 R B s . B SSRAM | CFU 1) LUT
BLESLHEL, FPEN, S0, HuRMHGEE, EH 584 LUT SCBk
()25 A7 28 RSB A B S B h e . L R B i B 5-1 s o
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5.1RAM16S1
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& 5-1 RAM16S1 &R F K 2 E
1 2

WRE s

AD W AD_D AD_1 AD_D i AD_1
DI o DI DI_1

Do YMEMIAD_OK DI_0  MEM[AD_1} D1 DI_O DI_1
im AR EE

& 5-2 RAM16S1 # O ==E

WRE ———

ClK ———»

RAM16S1
AD /4—>
Dl — >
w48
% 5-2 RAM16S1 i O/43
¥ /0 iR
DI Input HHIMNGE T
CLK Input KN R
WRE Input EEE PN ERS)
AD[3:0] Input HHHAE 5
DO Output HmHES
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5SSRAM Ji i 5.1RAM16S1

BYNE
%= 5-3 RAM16S1 S¥ 43

INIT_O 16'h0000~16'hffff 16'h0000 RAM16S1 #I4H1H
[RigHlL

A DA E sk 5 s, Wal L@ IP Core Generator T. B =4, HAK
A% E 6 = P EH.

Verilog #4t.:
RAM16S1 instName(
.DI(DI),
WRE(WRE),
.CLK(CLK),
AD(ADI[3:0]),
.DO(DOUT)
);
defparam instName.INIT_0=16'h1100;
Vhdl #ilfk.:

COMPONENT RAM16S1
GENERIC (INIT:bit_vector:=xX"0000");
PORT(
DO:OUT std_logic;
DL:IN std_logic;
CLK:IN std_logic;
WRE:IN std_logic;
AD:IN std_logic_vector(3 downto 0)
)i
END COMPONENT;
uut:RAM16S1
GENERIC MAP(INIT=>X"0000")
PORT MAP (
DO=>DOUT,
DI=>DlI,
CLK=>CLK,
WRE=>WRE,
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AD=>AD

5.2 RAM16S2
[RiBH 4R
RAM16S2(16-Deep by 2-Wide Single-port SSRAM) & MR E A 16,
el Ar 9o 2 11 5 H SSRAM.
IngEREAR

RAM16S2 s& ¥l o7 % 4 2 F ¥ 11 SSRAM, S HuhibAH[F], WRE K
P AT B AR, BER ST CLK B b TR B0 In Ak 2047 it 4% 2 oo ik o
e AE b o S RAM TR B 1 %dE . Bl SSRAM | CFU 7 LUT
FLESLEL, FPEN, FPmm. Hu RN HRRE, RS LUT S8k
()27 A7 28 K S B A B S B Th R . LB R T B i ] 5-1 s o

i O~ E
5-3 RAM16S2 i (R

WRE ———»

CLK ———»|

RAM16S2 | 'z 7 P°
AD 7"
Dl —/2—>
w48
7 5-4 RAM16S2 i /43
¥ /0 EiiTpa
DI[1:0] Input HIMNGE T
CLK Input I BRI NS 5
WRE Input SE PN R
AD[3:0] Input HHERAE 5
DOJ[1:0] Output HHmES
BHNE
# 5-5 RAM16S2 £¥ /48
INIT_O~INIT_1 | 16'h0000~16'hffff | 16'n0000 RAM16S2 #4H1{H
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5SSRAM Ji i 5.2RAM16S2

[REBIE
A LB Sk JFiE, ALt IP Core Generator T 274, Ak
25 6 & IP A
Verilog B4k
RAM16S2 instName(
.DI(DI[1:0]),
WRE(WRE),
.CLK(CLK),
AD(ADI3:0]),
.DO(DOUTI[1:0])
);
defparam instName.INIT_0=16'h0790;
defparam instName.INIT_1=16'h0f00;

Vhdl #ilfk.:
COMPONENT RAM16S2
GENERIC (INIT_O: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)
)i
END COMPONENT;
uut:RAM16S2
GENERIC MAP(INIT_0=>X"0000",
INIT_1=>X"0000"
)
PORT MAP (
DO=>DOUT,
DI=>DlI,
CLK=>CLK,
WRE=>WRE,
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AD=>AD
);
5.3 RAM1654
[RiENT4A

RAM16S4(16-Deep by 4-Wide Single-port SSRAM) & HihEiRE A 16,
el Ar 9 4 1 5 H SSRAM.

ThaeHidk

RAM16S4 s& 54l % 4 4 F ¥ 10 SSRAM, S5 HuhbM [, WRE R
P AT B AR, BER ST CLK B b TR B0 In Ak 2047 it 4% 2 oo ik o
e AE b o S RAM TR B 1 %dE . Bl SSRAM | CFU 7 LUT
FLESLEL, FPEN, FPmm. Hu RN HRRE, RS LUT S8k
()27 A7 28 K S B A B S B Th R . LB R T B i ] 5-1 s o

i O~ E
B 5-4 RAM16S4 i (R

WRE »
CLK »
RAM16S4 0o
AD /4—>
DI /4—>
iw O 4R
£ 5-6 RAM16S4 i O/ 43
AN I/0 E{iba
DI[3:0] Input NG
CLK Input PN EREs
WRE Input SR PN RS
AD[3:0] Input AN S
DO[3:0] Output B E T
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5SSRAM Ji i 5.3RAM16S4

BENE
%% 5-7 RAM16S4 ¥ /43

INIT_O~ INIT_3 16'h0000~16'hffff | 16'h0000 | RAM16S4 ¥k 1H

[REBIE
A LB Sk JFiE, ALt IP Core Generator T 274, Ak
W25 6 5 IP A
Verilog #4t.:
RAM16S4 instName(
.DI(DI[3:0]),
WRE(WRE),
.CLK(CLK),
AD(ADI[3:0]),
.DO(DOUT[3:0])
);
defparam instName.INIT_0=16'h0450;
defparam instName.INIT_1=16'hlac3;
defparam instName.INIT_2=16'n1240;
defparam instName.INIT_3=16'h045c;
Vhdl #ilfk.:
COMPONENT RAM16S4
GENERIC (INIT_0:bit_vector:=X"0000";
INIT_1:bit_vector:=X"0000";
INIT_2:bit_vector:=X"0000";
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)

)i
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5SSRAM Ji i

5.4RAM16SDP1

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

)i
5.4 RAM16SDP1
BB B

UG285-1.3.1

RAM16SDP1(16-Deep by 1-Wide Semi Dual-port SSRAM) 2 ik i &
16, HHEALTEH 1 B8R I SSRAM.,

ThaeHd

RAM16SDP1 2 A %6 N 1 I X 1 SSRAM, BEABA ML, 5
Hidik WAD Flisztii: RAD, XNk 2 555 1 . WRE A S i

ITHEAE, WA S7E CLK B B R g 20 1778 00 B 5 bk o 1528
D) 5 b ik o i HE RAML G A B s . L R iR R B a1 5-5 FTas o

5-5 RAM16SDP1 & ES B K E

WRE S 5,
WAD W AD 0 X AD_1 A
RAD Y ADD y AD_
DI Y Do e o7 Y
DO Y o0 y ]
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mAOREE
[&] 5-6 RAM16SDP1 % ==E

WRE ———
CLK ——
WAD ——/—>1 RAM16SDP1 —  *Pbo

RAD —/4—>

DI ———»
iw O 4
< 5-8 RAM16SDP1 #5043
AN 110 iR
DI Input BN E S
CLK Input K PN ERE?
WRE Input CEEE TN RS
WAD[3:0] Input b S
RADI[3:0] Input P b
DO Output B ES
SHNAR
%2 5-9 RAM16SDP1 £¥ /43
INIT_O 16'h0000~16'hffff | 16'h0000 RAM16SDP1 #4H{H
[RigHlE

A LB Sk JFiE, ALt IP Core Generator T 574z, Ak
WS 6 & IP .
Verilog #l4k:
RAM16SDP1 instName(
.DI(DI),
WRE(WRE),
.CLK(CLK),
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\WAD(WAD][3:0]),
.RAD(RADI3:0]),
.DO(DOUT)
);
defparam instName.INIT_0=16'h0100;
Vhdl B4k
COMPONENT RAM16SDP1
GENERIC (INIT_0:bit_vector:=X"0000");
PORT(
DO:OUT std_logic;
DL: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=>DlI,
CLK=>CLK,
WRE=>WRE,
WAD=>WAD,
RAD=>RAD

5.5 RAM16SDP2

FiEN4E

RAM16SDP2(16-Deep by 2-Wide Semi Dual-port SSRAM) A2 Huhk- 1%
16, FARALTE N 2 DR 1 SSRAM.
IheesEid

RAM16SDP2 &4l A7 %4 2 O X 1 SSRAM, HA WAL, 5
Hihk WAD Azl RAD, X AN ki 1152 45 1. WRE Jy i H P gk
ITEHAE, I 27E CLK B BTV B I 217 i 2 0 B 5 bk o 1A
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U e 1k e B Y RAM X I 7 BB A s o L e R i 81 5-5 s
im O~ EE
5-7 RAM16SDP2 i O R & E

WRE ———
CLK ———»
WAD —/4—> RAM16SDP2 —/2—> DO

RAD ——/—»
4

DI —/2—>

w48

£% 5-10 RAM16SDP2 50 /43
it [ 110 Eiiipa
DI[1:0] Input HHMNGET
CLK Input RPN RS
WRE Input CH TR YNERS
WADI3:0] Input HHihkE S
RADI[3:0] Input B LS
DO[1:0] Output KM ES

SENAR

% 5-11 RAM16SDP2 ¥+ 48

INIT_O~INIT_1 | 16'h0000~16'hffff | 16'h0000 RAM16SDP2 #J4H1H

[RiEHlE
AT DAE #2524k R 15, AT LUE IP Core Generator T H 74, Hik
W2FEE 6 IP A
Verilog B4t
RAM16SDP2 instName(
DI(DI[1:0]),
WRE(WRE),
.CLK(CLK),
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5.5RAM16SDP2

\WAD(WAD][3:0]),
.RAD(RADI3:0]),
.DO(DOUTI[1:0])
);
defparam instName.INIT_0=16'h5600;
defparam instName.INIT_1=16'h0af0;

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

UG285-1.3.1
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5.6RAM16SDP4

5.6 RAM16SDP4
[RiB4B

RAM16SDP4(16-Deep by 4-Wide Semi Dual-port SSRAM) & Hi ki i
16, BURALTEN 4 X I SSRAM.

ThaeHidk

RAM16SDP4 J& ¥l 7 % A 4 IO X 1 SSRAM, BB AL, 5
Hidik WAD Azl RAD, X /bbb 52 520 ) . WRE A i B S 3
ITEHEAE, BB &7E CLK [ BT A s 247 A 28 50 B 5 Hodik o SefE
D) EE 2 Mk A S B RAM X A B B« FLi R i e i 5-5 B

im QR EE

[&] 5-8 RAM16SDP4 i% [ R=E

WRE ——»

CLK ———»

WAD —/4—> RAM16SDP4 —/4—> DO
RAD —/4—>
DI —/4—>
i A T48
% 5-12 RAM16SDP4 0 /43
AN 110 E{iba
DI[3:0] Input NG5
CLK Input IR N ERe)
WRE Input SR PN RS
WAD[3:0] Input ik S
RADI[3:0] Input B RS 5
DO[3:0] Output HmEs
SENAR
2= 5-13 RAM16SDP4 ¥ /43
INIT_O~ INIT_3 16'h0000~16'hffff | 16'h0000 | RAM16SDP4 ¥J4A 1k
[RiEHL

o] DLE s R iE, WAl L& IP Core Generator T.E =4z, Hik

UG285-1.3.1
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WS 6 5 P .
Verilog #l4t.:
RAM16SDP4 instName(
.DI(DI[3:0]),
WRE(WRE),
.CLK(CLK),
WAD(WAD]I3:0]),
.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 4k,
COMPONENT RAM16SDP2
GENERIC (INIT_O:bit_vector:=X"0000";
INIT_1:bit_vector:=X"0000";
INIT_2:bit_vector:=X"0000";
INIT_3:bit_vector:=X"0000";
);
PORT(
DO:OUT std_logic_vector(3 downto 0);
DL: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)
)i
END COMPONENT;
uut:RAM16SDP2
GENERIC MAP(INIT_0=>X"0000",
INIT_1=>X"0000",
INIT_2=>X"0000",
INIT_3=>X"0000"
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5SSRAM Ji i

5.7ROM16

)
PORT MAP (

DO=>DOUT,
DI=>Dl,
CLK=>CLK,
WRE=>WRE,
WAD=>WAD,
RAD=>RAD

5.7 ROM16

UG285-1.3.1

FRENE

ROM16 &R E N 16, HHEA5E A 1 B HiEfifitss, e AR
B INIT AT HIUE1E .
IheesnA

ROM16 R AL 5 A 1 1) R Sefifikas, bk f 5 H A5 7E ROM X
ML B B . LR i B an E 5-9 k.

5-9 ROM16 &30 FrsB 2 B

AD i AD_D W AD_1 hid aD_2 i AD 2
Do e MEM[AD_O] % MEMAC_1] ¥ MEMIAD_2] ¥ MEM[AD_2]
mOREE

5-10 ROM16 A REE

AD—/4—> ROM16 > DO
ImOIT48
% 5-14 ROM16 i O /T+4R
it [ 110 Efiba
ADI[3:0] Input Uik TPNERS
DO Output e
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BYNE
%2 5-15 ROM16 S ¥ N+43

INIT_O 16'h0000~16'hffff 16'h0000 ROM16 #¥J4a{H
[RigHlL

A DA E sk 5 s, Wal L@ IP Core Generator T. B =4, HAK
A% E 6 = P EH.

Verilog #lfk.:
ROM16 instName (
AD(ADI[3:0]),
.DO(DOUT)
);
defparam instName.INIT_0=16'hfc00;
Vhdl 4k,
COMPONENT ROM16
GENERIC (INIT:bit_vector:=X"0000");
PORT(
DO:OUT std_logic;
AD:IN std_logic_vector(3 downto 0)
)i
END COMPONENT;
uut:ROM16
GENERIC MAP(INIT=>X"0000")
PORT MAP (
DO=>DOUT,
AD=>AD
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6P ] 6.1BSRAM X AR 2

IP 15 FH

B O SR A YECH 4 IP Core Generator 28 IP #Z S miE A,
FAULE SR P B R TR R MR . SRR, SO AR O
() 1P A, P 04 A A R P ASEER R AT b 4b, 8 PR 77 0S8 BSRAM,
SSRAM FIThEE . — & 7 ] DL I 2 U SR e S, B i 1 A2
AERCRR R IP R, TURARAL SR A I B LE S T H H 3h4E 4 i BSRAM,
SSRAM #3{,

IP Core Generator H, BSRAM e ] S B B iy AR 2 L O Xy AR 2
i AR LA H A, SSRAM FRHL b SZEl B DA, P WU H A5
AR s, T TH BSRAM PAX 20, SSRAM LA HR b A 2R 51 K A
P A, HAbMAZ% BSRAM Xk A SSRAM Hif 4R,

6.1 BSRAM XWim [1E5

BSRAM X 1 TAEAE R, (DP), Wit DPB. DPX9B JFiEscil, £
IP Core Generator i, fidy “DPB”, FiAl<s &~ DPB [ E B
ﬁ%gc

IP Bt 8

7E IP Core Generator %™, X “DPB”, #H DPB [f] IP
Customization & M. %% H3E “File” B BAHE. “Options” [t & HE AN [
SoaHERE, WK 6-1 A
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61P ¥ il 6.1BSRAM X 147
& 6-1 DPB &Y IP Customization & [1%#)
DPB
Device:  |GWIN-2 | Part Number: | GWIN-LV2MG132XC7/16 |
Create In: | EAfpga_project\src\gawin_dph | [=
File Name: | gowin dpb | Module Name: |Gowin DB |
= st e Adrdress Depth: |2 8 Adrdress Depth: |2 =
] s doutblan fe Dats Width: |1 3 pewwidi |1 =
™ e Optimiza tion: @ Area (O Speed
1 Lo
- - REC:I::I:ateU ) DPB Usage: 1/ 4 DFF Usage: 0
Reset Mode: @ Synchronous ) Asynchronous
Memory Initialization File: |
Cancel
1. File it EHME. File Bt BAEH THCE =4 K IP Bt SCHHIA S B .
® Device: E/nEEE K Device 15 5;
® Part Number: &2 E K Part Number {5 5 ;
® Language: BCE AR IP &1 SO RIE F .« LM N
PIFRHE, EBEHIRES, X Verilog A1 VHDL;
® Module Name: Bt & =410 IP ¥t S04 module name. fE45 1S
ANER] E iR 4 . Module Name g5 JFIEZFRF R, 2
FHE, R H Error 127,
® File Name: FCE =4 KT IP Bt ST ST 44 o 7845 I SCASHE ] 56 35T
Y SCAE R
® Create In: FCE AN IP Wt XA HAREEAE . AT EA I SCASHE A
g B i, Wl iE I SCARKE A MR B AL B B AR A
2. Options BCEHE. Options BLEHEAH T H ) HE LECE 1P, X HEE 5
N A. B HANEE, Options Ft BHEWE 6-1 s .
® Data Width & Address Depth: ECE HihERE (Address Depth)
BT (Data Width) . 2470 B A bk VR B RTECHE Te B o vk 5
AMEHLSEELE, 1P Core £ s2l4k 2 AN ERL2H & Sl
® Resource Usage: 1R IFRRYHTAERE A HE Block Ram.
DFF. LUT. MUX [F& U5 TE M
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6.1BSRAM X AR 2
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Read/Write Mode: FCE iZE#IX . DPB > #rLL I
- PifhiEtE: Bypass #1 Pipeline;
- =FEHEL: Normal. Write-Through. Read-before-Write;

Reset Mode: MoEEMAEI, HFFEPHER “Synchronous” His
A “ Asynchronous”;

Initialization: ECEVIGAME . WIGHE DL @k, 7Sk s bk +
ANBERI RS S ERTIE SO F . “Memory Initialization File” #EHX
HvIaa e S Tl F 5 8 IDE S “File > New > Memory
Initialization File” =42, HAxr= 477 i 2% 0 SUG100, Gowin
ZURHAFH P AR, WG s 9E 255 7 WIia st

Options At & HE 7] #h 7. B & DPB 1) Port A £ Port B fyH b v B . Hiodis 5 B sk
.

DPB ] Port A fl Port B J& %} [A]—Ht memory #1715, Kt Port A Al Port B [
Address Depth*Data Width )45 504 25 F A .

Options At & T I # G (Memory initialization File) H f%ds 5 B i 5
Dimension Match 1%+ ¥ Port i % £ — 24

11 Port A Al Port B ) Address Depth*Data Width ()45 AN, <3t Error 2
~ME R

U 5 A — 3, A2 1) DPB S Init 15 ERIARIEEAE N 0, I BAE Output &
e, £siditn MR8 Error (MG2105): Initial values' width is unequal to
user's width,

it 11 3 7 A [

Uiy 1142 7~ HE P 7R 4 1T IP Core FOTC B 45 SR/ BIHE B, Fan N\ i iy 1
[0 52 i 4 Options HiC B SEi %, WilEl 6-1 fi;

Options Bt & 1) Port A A1 Port B [}k % Address Depth fit &
S b A7 58, BYEALTE Data Width B & 520 N S Ay 4k
&L R AT

IP 4 RSt

IP & B SERUG, P EUBCE M “File Name” i 44 1 =/,

CAERIATC B9 B REAT /43 -

[ ]
V!

IP ¥ it 2 gowin_dpb.v” N 52 11 verilog E, ARTE i 1P B &,
PS4 ) DPB;

\P i AR S gowin_dpb_tmp.v, 9 P 8R4 1P 5 FAS AR S

IP it & S . “gowin_dpb.ipc”, F P AIN#EGZ ST 1P 34T R E

Inic B L FETE 52 VHDL, 2R R A SCPE A4 R 4608 vhd
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RAM16S & SSRAM i 1 LAERE R, ] LLE I RAM16S1.RAM16S2.
RAM16S4 JFiE5zIN., 7F IP Core Generator A4, By “RAM16S”, F#
T A5 )2 578 RAML6S FAH 93 ERE 2L,

IP B0 &

7E IP Core Generator S+, X7 “RAM16S”, #H RAM16S [ “IP
Customization” & 1. %% 4% “File” BCEME. “Options” Bt B AEF i
AERHER, WK 6-2 Frx.

& 6-2 RAM16S By IP Customization & O%5#

4 IP Customization ? x

RAM16S P

File

Device: | GWIN-2 | Part Number: | GWIN-LV2L0100XCE/15 |

Create In: ‘E:\fpga_proj\src\gowin_ram165 ‘

File Name: ‘gowin_ram165 | Module Name: ‘GDWin_RAMWS |

Language: | Verilog

Options

Width & Depth

Address Depth:
=

out]0] el Resources Usage

— djon Calculate RAM16S Usage: 1 MUX Usage: 0
LUT Usage: 0

— ] Initialization

Memaory Initialization File:

Cancel

1. File B EAHE. File BCEAEFH THCE AR IP Bk SXHIAHSE B
RAM16S [ File Ht & HE 4 AT BSRAM X AR 2R AL, HAKiES %
6.1 BSRAM XWiii FIAE ) File B B HE.

2. Options FLEHE. Options B EAEH T-H 7 H & XBLE IP. Options it &
HEUIPE 6-2 Fin. RAM16S ) Options Tt & AE 4 F A1 BSRAM Wi K
BRI, FARiES % 6.1 BSRAM X [ 1) Options AL & HE .

3. BRI

® it B RAE K ER 24T IP Core HIBC B 45 BonBIHER, % N\ s 1
157 B AR ¥ Options Pt B SB35, 41 6-2 Fios;

® Options fic & F IR “ Address Depth” Bt & 520 H ik EE i)
P58, FHE AL 55« Data Width B B 521 iy N\ ZCHE Ay o 2500 10467 58
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IP % B3t
IP & ORCE SERE, P E LA E X “File Name” i 44 1) =304,

PLERIAFC B MBI T A 41

® P ¥it 3 “gowin_rami16s.v” A5EEEN verilog R, ARYEH Y IP
BeE, FAESLBL) RAM16S;

® P it FIAAR SO E gowin_ram16s_tmp.v, J9 S EREE 1P S AR
WS A

® P E AF: “gowin_raml6s.ipc”, F UV AIINEAZ AR IP #EATHCE .

!

QOB kPR RE S 2 VHDL, WP AR R ET AN SO 44 JE 408 .vhd .
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7 MRS 7.1 it 30 (Bin File)

7 Maisc

£ BSRAM. SSRAM #H, 7] DA 2 18— o1 i646 8 0 B 1.
WIGEAE LA 3B . 7 itk iy bk - 7S 3R 61 A% 205 dEwIaa A stk h

7.1 Zi#$I#EIN (Bin File)

Bin {2 H —HEIE O A 1 A RS SCAS SO, AT B ER A7 25 Y s ik
R, FIEAER AT A 10 s we

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

7.2 T75iERI#& T (Hex File)
Hex X5 Bin SCHA% UL, H1-+7Sdb i3 O~F 4, A7 8UERAF 1%
AR HBER S, AT HAR R RO, AR A% B ER T .
#File_format=Hex
#Address_depth=8
#Data_width=16
3A40
A28E
0B52
1C49
D602
0801
03E6
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7 MRS 7.3 bk +7S kI U (Address-Hex File)

4C18

7.3 T+ 753l (Address-Hex File)

Address-Hex A& 1E SO A A B i sk i s ik A s #R 34710 3¢
M A B R AR A BN B O~F ik, FHATHRE SRl §5 )50
REGE, SO A B NBER b HE R BERE BAT IO, WAL I RE BRI
4N 0.

#File_format=AddrHex
#Address_depth=256
#Data_width=16
9:FFFF

23:00E0

2a:001F

30:1E00
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