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1 KT AT 1.1 FHA%E

m

1 srsem

1.1 FPARE
Gowin f7f##s (BSRAM & SSRAM) i/ Tt L2k & =2 ik
BSRAM F1 SSRAM 451, TAEME. FIENA. P RSB EALAH P #7
HER U EA

1.2 F30H
W B =L SRR EE www.gowinsemi.com.cn UL F#E . BEHEUT
FHIRSCRY :
DS100, GWIN #%1] FPGA 7= 5 B8 F it
DS117, GWI1NR #%] FPGA /= i 5 F it
DS102, GW2A #%] FPGA 7= & 4 Tt
DS226, GW2AR %741 FPGA 7= &t 54 F it
® SUG100, Gowin = JE&H4H FF Mt

1.3 Rig. 4ER%iE

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

RiG . GEhgiE AFR X

BSRAM Block SRAM HURE S BEN AT 2%

SSRAM Shadow SRAM I3 A RS A LAT 7%

SP Single Port 16K Block SRAM HE 1 16K BSRAM
True Dual Port 16K Block sau

DP SRAM 16K XX w1 BSRAM
Semi Dual Port 16K Block < e

SDP SRAM 16K th X0 1 BSRAM

ROM Read-Only Memory R A%

CFU Configurable Function Unit Al fC B I RE T

CST Constraints YER LR SO
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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, "TRPIMSL I e S 4E, B D= —r g =S al .

A fc B I 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 ELERR

£/ 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

frfee | o O | 00 CER | Ol AR | R
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 55 & 14 47, Bl AD[13:0], i K HuhEVR E 16,384

AN R ECHE A7 58 FH (R 2o AN —#F, xR OR R UK 2-2 P

% 2-2 BSRAM #IEFU I TR N X R

A E FCEARE | Bl Hh VR T Hi kA 8
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 x 9 [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 1 AT Dl X0 A 5 O B AT I B ST, S35 32/ 5 5 A 0l o7 8 4
o AEX FREEUR A i VR B I 1 SRR HOEORE AL 6 4035 2-3 Fios. 72Dy
X R, A i EURD B 3 1 SRR ARG 437 98 40

* 2-4 JIR o
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2 ik

2.2BSRAM [t B # =

2 2-3 Wi DERBIEEEFREIR
N » A B
FhEAE | BimHd
16Kx1 | 8Kx2 |4Kx4 |2Kx8 | 1Kx16 |2Kx9 | 1Kx18
16K x1 | * * * * * N/A N/A
8Kx2 |* * * * * N/A N/A
16Kbits | 4K x4 | * * * * * N/A N/A
2Kx8 | * * * * * N/A N/A
1K x16 | * * * * * N/A N/A
_ 2Kx9 | N/A N/A N/A N/A N/A * *
18Kbits
1K x18 | N/A N/A N/A N/A N/A * *
=24 AR OERBIETEEREYR
A i [
FERE  BimH | 16K x 4K x | 2K X 1K x| 512 x
1 8K x 2 4 8 1K x 16 | 512x32 | 2K x 9 18 36
16K x 1 | * * * * * * N/A N/A N/A
8Kx2 |* * * * * * N/A N/A N/A
4K x4 | * * * * * * 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 . x x . . NA | NA | NA
32
, 2Kx9 | 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
o IREA YT BRI RRIEER.
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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 4515k
(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)

OCEA |/

WREA / N

ADA ¥ ada 0 ¥ adsa 1 ¥ ada2 # ada0 ¥ ada 1 ada2

DA x ¥ Da0 ¥ Dia1 ¥ Diaz ¥ x

DOA Invalid Data ¥ DAD Y DA 1 ¥ DAz

CLKB | | A N A A A A A A A A

CEB |/

OCEB _  /

WREB / s

ADBE % adb 0 ¥ adb 1 ¥ sdb 2 ¥ =db 0 ¥ adb 1§  =db 2

DIB % W DIBO ¥ DIB_1 ¥ DIE_2 ¥ X

DoB Invalid Data % DIBO ¥ DIE1 ¥ DEZ
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3BSRAM J5iE 3.1 X AR

[& 3-2 DPB/DPX9B Normal BRI FREAE (Pipeline i%iR)

OCEA |/

WREA / '

ADA ¥ ada 0 ¥ ads 1 ¥ ada2 % ada0 ¥ sda 1¥ ada2

DA x ¥ bDao ¥ Dia1 ¥ Dz ¥ ®

DOA, Invalid Data W DIAD W DIt % DIA2

OCEB |/

WREB / \

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

DIB X ¥ DIBO ¥ DIB_1 ¥ DIE_Z ¥ X

DoB Invalid Data W DIEO ¥ DE1 % DEZ
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3BSRAM J5iE 3.1 X AR

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

1 2 3 4 5 [+ T 2 ] 10
CLKA AN AN A A A A A A A
CEA 4

OCEA /
WREA / '

ADA >< ads_0 >< ada_1 >< ads_2 >{ adas_0 :}{ ada_1 >{ ada_2
DIA X W oDiAD ¥ DA 1Y Dz ¥ X
DOA Invalid Dats ¥ oDao X a1 Dia2 ¥ Diao ¥ DAt X Dlacz

CLKB A s A A A A A A AN A
CEB /
OCEB /

WREB / Y

ADB % adb 0 ¥ adb_1 ¥ sdb 2 ¥ sdb 0 ¥ sdb_1 §  sdb 2
DIB P W DIBED ¥ DIBE_1 ¥ DIE_2 ¥ X
DOB Invalid Data % DIBO ¥ DIE_1 ¥ DIB2Z ¥ DIEO X DIE_1 ¥ | DIBZ
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3BSRAM J5iE 3.1 X AR

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

OCEA ./

WREA / i

ADA ¥ ada 0 ¥ ada1 ¥ ada2 ¥ ada0 ¥ sda1¥ ada2

DIA X % Dia0 ¥ Dia1¥ Diaz ¥ X

DOA Invalid Data ¥ oo X mat1 ¥ DAz ¥ piao X DAt X Dla2

CLKB A S A A A A A A AN A
CEB A

OCEB ./

WREB / N

ADB % adb 0 ¥ adb 1 ¥ sdo 2 ¥ =db0 f adb 1 ¥ adb 2

DIB % ¥ DIEO ¥ DIB1 ¥ DEB2 ¥ X

DOB Invalid Dats W DIBEO Y DE1 ¥ DE2Y mMEoX DBE1¥ DIE2
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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 [ T ] o 10
CLKA AN AN AN AN A A A
CEA i

QCEA s

WREA / "

ADB, >< ada_0 >< ada_1 >< ada_2 >< ada_0 >< ada_1 >< ada_2

DIA X W DiaD ¥ Dia1 ¥ Diaz ¥ X

DO, Invalid Dats >{.cll.i:l.i}-xlu_-)]}{:_.clt.i:t.ij.-xlu_ﬁag.clt.i:l.ij.-xh_zi{ Cla_a >{ DA_1 :}{ DIA L2

CLKB A A S A A A A A AN A
CEB A

QCEB I

WREB / N,

ADB % adb 0 ¥ adb_1 ¥ sdb 2 ¥ sdb 0 X adb 1 ¥  adb 2

DIB % ¥ DIBO ¥ DIB1 ¥ DIE_Z ¥ X

DoB Invalid,Data ot MEMfacky 3l MEM s (Wi MMt 20 (DIB_0 3 |DIB_1 % | DIB_2

UG285-1.3 11(58)




3BSRAM J5iE 3.1 X AR

[ 3-6 DPB/DPX9B Read-before-write ERAFTFFEE (Pipeline #iE)
1 e 3 4 5 & T 2 9 10

OCEA -/

WREA / N

ADA ¥ ada 0 ¥ ada1 ¥ ada? ¥ ada0 ¥ sda1¥ ada2

DIA X ¥ DiaD ¥ D1y DAz ¥ X%

DOA Invalid Dats el MEMfacks O MEMfsds NGB 3 DIA 0 X DIA1 X DA 2

CKB A S A A A A A A A A
CEB A

OCEB I
WREB / ',
ADB ¥ sdb 0 % sdb 1 ¥ adb 2 ¥ sdb0 ¥ adb 1 ¥ adb 2
DIB X ¥ DIEO ¥ DB % DEZ2 ¥ X
DoB Invalid,C'ata il MEWfach_0iid MEMlsky 1 MENE=k 2 DIB_0 X DIB_1 ¥ DIB_2
EEXA
%< 3-1 DPB/DPX9B HEREE ML REREX R
iy 1A 5 BSRAM % & Kl 95 bk VR FE
1 14
2 13
DPB 16Kbits 4 12
8 11
16 10
9 11
DPX9B 18Kbits
18 10

UG285-1.3 12(58)




3BSRAM Ji i

3.1 Xty AR

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

DIA T> HT DIB DIA —/TP <—/T DIB
ADA ﬂTb HT ADB ADA —/TP % ADB
BLKSELA #P %BLKSELB BLKSELA#P 4—/T BLKSELB
WREA ———> DPB [ «—— WREB WREA ——— DPX9B '«—— \WREB
(Dual Port 16K (Dual Port 18K
CEA > Block SRAM) [€—— CEB CEA » Blocksram) (€ CEB
CLKA —» [ «—— CLKB CLKA ——» ' «<—— CLKB
RESETA ——— |«—— RESETB RESETA—| [«<—— RESETB
OCEA —> ' «<—— OCEB OCEA — > ' «<—— OCEB
DOA F5—] —g > DOB DOA <Fg— —1g> DOB

wON4A
£ 3-2 DPB/DPX9B i [ /48
U 44 110 iR
DOA[15:0]/DOA[17:0] Output A BEURG S S
DOB[15:0]/DOB[17:0] Output B st i 5 5
DIA[15:0]/DIA[17:0] Input A BB NS B
DIB[15:0]/DIB[17:0] Input B B A= 2
ADA[13:0] Input A i 5 5
ADBJ[13:0] Input B btk ii A5 5
A iSRRG 5
WREA Input 1: 5A
0: B
B Ui 5 REFI NG &
WREB Input 1: 5N
0: B2
CEA Input A i B Re R 5, mECSPFA R
CEB Input B i Bl fefE 5, s A K.
CLKA Input R TN RS
CLKB Input B i I B4 A\ A5 5
Al E A NG T, SCRERZD A7 AN
RESETA nput SRR, FHEEAL
B u EALINAG 5, SCHFFRID A
RESETB Input L N
P bR, BT
A Ui I RS S, BT At
OCEA Input e i
P pipline L, Xt bypass #= T
B s th I B REAS 5, T B i
OCEB Input o e
P pipline L, Xt bypass #z0TEAL.

UG285-1.3
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3BSRAM Ji i

3.1 Xty AR

Uity 11 44 110 iR
BSRAM A ijii k55, H+ 7
BLKSELA[2:0] Input 2> BSRAM {Efift BT ARIBE LI
REYE.
BSRAM B i UL #(E5,, T
BLKSELB[2:0] Input 2> BSRAM {71t BT JRIBE LI,
REYE.
BSHNE
%% 3-3 DPB/DPX9B & ¥ /43
ZH 4 SHEA | BUETE NN ik
A ity A L
READ_MODEQO | Integer 1’b0,1’b1 1’b0 1’b0:bypass
1’b1:pipeline 1
B i i U
READ_MODE1 | Integer 1'00,1’b1 1°b0 1’b0:bypass i,
1’b1:pipeline &z
A ity 5 A AU
2'b00: normal f&
WRITE_MODE | | i0ger | 2600,2'601,2'610 2'b00 mal 1
0 2'b01: write-through %24
2'b10: read-before-write #&
B i 5 A U
2'b00: | 45
WRITE_MODE || ioger | 2600,2601,2610 2600 normal 234,
1 2'b01: write-through %24
2'b10: read-before-write 15z
DPB:1,2,4,8,16 DPB:16 s e
BIT_ WIDTH_0 | Integer DPXOB:0.18 DPXOB:18 A i 8 e FE G B
DPB:1,2,4,8,16 DPB:16 s e
BIT_WIDTH_1 | Integer DPX9B:9.18 DPB-18 B i B v FE I B
BSRAM A i [T HUE S 4015
B, 5550 BLKSELA HH%Z5:
BLK_SEL_0 Integer 3'b000~3'b111 3'b000 % BSRAM ik . f A IP
Core Generator AT
JRBT AR A B AT Y R AL EE
BSRAM B i I H % S 5015
B, it BLKSELB HZ50H
BLK_SEL 1 Integer 3'b000~3'b111 3'b000 % BSRAM ik, flEH 1P
Core Generator #AT1EAEY
JRBT A A B AT Y R AL B
A B
RESET_MODE | String “SYNC”,”ASYNC” “SYNC” SYNC: [N
ASYNC: HEAM
INIT_RAM_00 | Integer DPB:256’h0...0~256’h1 | DPB:256’'h0 | f T-#% & BSRAM {5 E I
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SR SRR | BUETEH FRIME Eiiipay
- o .0 e EE
INIT_RAM_3F DPX9B:288'h0...0~288" | DPX9B:288'h
hi...1 0...0
[FiEfIL

UG285-1.3

Al DA E B4 FiE, WAl LLE IP Core Generator T H 774,

ASEE 6= IP A
JFEiER1kLL DPB ool /48
Verilog #4t.:

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’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[7:0]})
);

defparam bram_dpb_0.READ_MODEDO = 1'b0;
defparam bram_dpb_0.READ_MODE1 = 1'b0;
defparam bram_dpb_0.WRITE_MODEO = 2'b00;
defparam bram_dpb_O0.WRITE_MODEL1 = 2'b00;

defparam bram_dpb_0.BIT_WIDTH_0 = 8;
defparam bram_dpb_0.BIT_WIDTH_1 =8§;

HAx
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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'h00A000000000000BOOA000000000000BOOA000000000000BOOA00
0000000000B;

defparam bram_dpb_O.INIT_RAM_3E =
256'h00A000000000000BO0A000000000000BOOA0O00000000000BOOANO
0000000000B;

defparam bram_dpb_O.INIT_RAM_3F =
256'h00A000000000000BOO0A000000000000BOOAO00000000000BOOAOO
0000000000B;

Vhdl #ilfk.:
COMPONENT DPB
GENERIC (
BIT_WIDTH_O:integer:=16;
BIT_WIDTH_1:integer:=16;
READ_MODEQO:bit:='0";
READ_MODEZ1: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 (

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);

16(58)




3BSRAM Ji i

3.1 Xty AR

UG285-1.3

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

DIB=>dib

3.2 Bim ORI

UG285-1.3

FRiBENE

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

SP/SPX9 1#4i#% 7= i A 16K bit/18K bit, T {E#E= A i A, H—
AN B ) B 1S S A, R SCRE 2 P (bypass U pipeline
B M3 MERR (normal =, write-through 11 read-before-write
RO
® i

it 24 READ_MODE k3 FHEZE i pipeline 27748, % H i i
pipeline ZF {8, BLERAE 7R EAUA I &R A I .
o iz

45 normal £z, write-through #5Xf1 read-before-write 12\, i
Z¥ WRITE_MODE Kt B¢ H] .

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

EEXA

& 3-4 SP/SPX9 BB E I RER B X R

AL IR BSRAM % & K o HuhEIRE
1 14
2 13

SP 16Kbits 4 -
8 11
16 10
32 9
9 11

SPX9 18Kbits 18 10
36 9
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mOREE
[& 3-8 SP/SPX9 [ R~EE
DI T» DI 735 7|
AD W» AD T»
BLKSEL73;> BLKSEL 73;»

WRE ——> e port 16 WRE ——> gl port1a
NN Block SRAM ) W DO N Block SRAM) 735 » DO
CLK ——» CLK ——»|

RESET——» RESET ——»
OCE ——» OCE —»
w48
£ 3-5 SP/SPX9 ik O f+48
it 1 44 110 Eiiipa
DO[31:0)/DO[35:0] Output Hirmih(E s
DI[31:0]/DI[35:0] Input HIMNGE S
AD[13:0] Input bk NG 5
A REANGE T
WRE Input 1: 5A
0: i
CE Input IEMERERIANG S, ST
CLK Input KN R
A . L 20 inli
BSRAM Huik (55, HTHEZL
BLKSEL[2:0] Input > BSRAM f#4if Bt 24 I S L 25 =

e

UG285-1.3
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SENA
£ 3-6 SP/SPX9 S ¥ N 4B
ZH 4 SR | BUETEHE BRINE iR
PR A B
READ_MODE | Integer 1’b0,1’b1 1’b0 1’b0:bypass 1%z
1’b1:pipeline #izk
HEARE
2'b00: normal &z
WRITE_MODE | Integer 2’b00,2’b01,2’b10 2’b00 2'b01:write-through 1% 5¢;
2'b10: read-before-write
B
SP:1,2,4,8,16,32 SP:32 4t 1o
BIT_ WIDTH Integer SPX9:9.18 36 SPX0:36 Hm v I E
BSRAM HuUL Sk &,
555 11 BLKSEL AH%5R 1%
: o : BSRAM ik, A IP
BLK_SEL Integer 3'b000~3'b111 3'b000 Core Generator #7121
¥R A A BT R
AL
SRR E
RESET_MODE | String “SYNC”,”ASYNC” “SYNC” SYNC: [FZE AL
ASYNC: S HENL
INIT_RAM_3F g e SPX9:288'0...0 | JEfIHIHA 1L KeiE
[RigHlk
A DL B sk JEE, WA LLETT IP Core Generator T2 /742, HAk
AS%EE 6= IPIAH. FiBFLLL SP NFI4H,
Verilog #i4k:
SP bram_sp 0 (
.DO({dout[31:8], dout[7:0]}),
.CLK(clk),
.OCE(oce),
.CE(ce),
.RESET(reset),
WRE(wre),
.BLKSEL({3'b000}),
AD({ad[10:0], 3'b000}),
.DI({{24{1’b0}}, din[7:0]})
UG285-1.3 20(58)
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);

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'h00A000000000000BOO0A000000000000BOOA0O0O0000000000B0O0
A000000000000B;

defparam bram_sp_O.INIT_RAM_01 =
256'h00A000000000000BOOA000000000000BOOA00O000000000B0O0
A000000000000B;

defparam bram_sp_O.INIT_RAM_3F =
256'h00A000000000000BO0A000000000000BOOA000000000000B0O0
A000000000000B;

Vhdl 4k,

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

00A000000000000BOOA0O0O0O000000000BOOAOOO000000000B *;

INIT_RAM_O01:bit_vector:=X"00A000000000000B

00A000000000000BOOA0O0O0O000000000BOOAOOO000000000B *;

INIT_RAM_3F:bit_vector:=X"00A000000000000B

00A000000000000BOOAO0O0000000000BOOAOO0O000000000B *

)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
0000000000BOOAOOO000000000BOOAOOOOOOOO0000B *“,

INIT_RAM_01=>X"00A000000000000BOOA00
0000000000BOOAOO0O000000000BOOAOOOOOOOO00O00OB *“,

INIT_RAM_02=>X"00A000000000000BOOA00
0000000000BOOAOO0O000000000BOOAOOOOOOOO0000B *“,

INIT_RAM_3F=>X"00A000000000000BO0A00
0000000000BOOAOO0O000000000BOOAOOOOOOOOO000B *

)

PORT MAP (
DO=>dout,
CLK=>clk,
OCE=>o0ce,
CE=>ce,
RESET=>reset,
WRE=>wre,
BLKSEL=>blksel,
AD=>ad,
DI=>din

)i

3.3 A im A=

UG285-1.3

[RIBNR
SDPB/SDPX9B(Semi Dual Port 16K Block SRAM /Semi Dual Port 18K
Block SRAM ),16K/18K XL 1 BSRAM,

TheesiE

SDPB/SDPX9B 7ifi 4% 6] 43 %I 24 16K bit/18K bit, o T /EARL = M0 X i
CAEE, o A BT 5808, im0 B #EAT 1528 E, v S0 RF 2 APieii =X (bypass
AN pipeline B2 Al 1 M EER (normal ).
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® I

it 24 READ_MODE K3 FEZE f %t pipeline 771748, {fH%iH
pipeline ZFf7 a3, SLERAE 7R ELAM AN 1) BB F 1

o Hi
SDPB/SDPX9B ¥ I A AT 5 #:4E, iwm B #E4T308/E, SZ£F normal
i,

PR 1 BSRAM A [R5 0 B2 11 A 5B 8 T B an 1] 3-9 A& 3-10
Fis o
B 3-9 {AMi%0O BSRAM Normal EERXFEEE (Bypass iE#8)

1 2 3 4 5 6 7 8 : 10
CLKA L A N AN A AN AN AN AN AN A
CLKB . | A N A A A A A A A A
CEA /

CEB |/

ADA YW sa0 ¥ so1 W =iz ¥

ADB W =d 0 H ad 1 ¥ adz

DI X % oo ¥ o W oz ¥ X

DO IrvaTid Data W oo % o1 % o2
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B 3-10 {A%im0O BSRAM Normal ERARFEAE (Pipeline 8#83)

CEB _ /

ADA ¥ oado ¥ ad1 ¥ ad2

ADB W a0 A =d1 X sd2

DI % ¥ oo ¥ bt ¥ o2 ¥ X

D0 Invalid Data ¥ Dio ¥ D1 ¥ DIz

REXAH

%= 3-7 SDPB/SDPX9B ¥ BT E Mt RERE X R

Bl Rty A BSRAM % & Ko v 2 HhETR
1 14
2 13

SDPB 16Kbits 4 12
8 11
16 10
32 9
9 11

SDPX9B 18Kbits 18 10
36 9
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mOREE
[& 3-11 SDPB/SDPX9B i [ 7~ = &
DI 55— —#55> DO DI 55> —3g> DO
ADA —,Tb 4—;T ADB ADA T» W ADB
BLKSELA “3—>  sppB <«#5—BLKSELB BLKSELA#3—>| sppx9B [€75— BLKSELB
(Semi-dual (Semi-dual
CEA —»Porstéillf/ll‘:;lock < «<— CEB CEA —> Porstéi},\(/lB)lock — CEB
CLKA ——> «—— CLKB CLKA ——> «—— CLKB
RESETA—>| «——RESETB RESETA——>| ‘«—— RESETB
<«<—— OCE < «<—— OCE
w48
£ 3-8 SDPB/SDPX9B ifi (1 /43
i 04 110 g
DO[31:0]/DOJ[35:0] Output HEmbES
DI[31:0]/DI[35:0] Input BARNE =
ADA[13:0] Input A s NS 5
ADBJ[13:0] Input B bk (5 5
CEA Input A i B RS S, ST AR
CEB Input B umi #P RS 5, mHTA Ak
CLKA Input A iR NS 5
CLKB Input SRR TN RS
B i B NG, 5 [R5 5 A A
RESETB nput j%;g;ﬁj %ﬁiﬁ%ﬁmi@
BSRAM A i HHESR(E S, H T 7%
BLKSELAZ:0] Input LA~ BSRAM 17k M. 7B S B2
EiN
BSRAM B i FIHGERE(E S5, HTHRE
BLKSELB[2:0] Input LA~ BSRAM 17 ff M. 7B S B2
i
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SENA
%% 3-9 SDPB/SDPX9B £¥ /44
ZH 4 SRR B AE Y ] BRINE 1134
A AT
READ_MODE Integer 1’b0,1’b1 1’b0 1’b0:bypass i
1’b1:pipeline iz
SDPB:1,2,4,8,16,32 SDPB:32 S e e
BIT_ WIDTH_O Integer SDPX9B:9 18,36 SDPX9B-36 A BN T EETC E
SDPB:1,2,4,8,16,32 SDPB:32 S e
BIT_WIDTH_1 Integer SDPX9B:9,18,36 SDPx9B:3e | B MASEILALEL
BSRAM A iiii [ Bk 28
W E, Sl BLKSEL %%
: o , i 1% BSRAM #ik . {4
BLK_SEL_O Integer 3'b000~3'b111 3'b000 P Core Generator it717
¥ R 4 B B AT
L
BSRAM B i LBtk F 25
W E, i BLKSEL fHZ
P : i i% BSRAM i . i ]
BLK_SEL_1 Integer 3'b000~3'b111 3'b000 IP Core Generator HE{71%
it ¥ R 4 B B T4
J ib ¥
HARE A E
RESET_MODE String “SYNC”,”ASYNC” “SYNC” SYNC: [FBE AL
ASYNC: S8
SDPB:256’'h0...0~256’'h1 | SDPB:256’'h0
INIT_RAM_00~ Inteder A .0 T E BSRAM i
INIT_RAM_3F g SDPX9B:288'h0...0~288" | SDPX9B:288'h | Jtit¥Ith L Hids
h1...1 0...0
[RiEHlE
A DL B sk JEiE, WA LLETT IP Core Generator T2 /742, HAk
ASEE 6= IPIAH. FiBFliLLl SDPB NI,
Verilog #ilfk:
SDPB bram_sdpb_0 (
.DO({dout[31:16],dout[15:0]}),
.CLKA(clka),
.CEA(cea),
.RESETA(reseta),
.CLKB(clkb),
.CEB(ceb),
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.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[15:01}),
.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;
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'h00A000000000000BOOA000000000000BOOA0O0O0000000000B0O0
A000000000000B;

defparam bram_sdpb_O.INIT_RAM_3F =
256'h00A000000000000BOOA000000000000BOOA00O000000000B0O0
A000000000000B;

Vhdl #i4k:

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

BOOA0O00000000000BOOA0O0O0000000000BOOAO00000000000B™;

INIT_RAM_01:bit_vector:=X"00A000000000000

BOOA000000000000BOOA0O0O0000000000BOOAO00000000000B™;

INIT_RAM_3F:bit_vector:=X"00A000000000000

BOOA000000000000BOOA0O0O0000000000BOOAOO0O000000000B"

);
PORT(
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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);
DL: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"00A000000000000BO0OA00
0000000000BOOAOO0O000000000BOOAOOOOOOO00000B",

INIT_RAM_01=>X"00A000000000000BO0OA00
0000000000BOOAOO0O000000000BOOAOOOOOOO0O0O000B",

INIT_RAM_3F=>X"00A000000000000B0O0A00
0000000000BOOAO0O0000000000BOOAOOOOOOO0OOOOOB"

)
PORT MAP(

DO=>dout,
CLKA=>clka,
CEA=>cea,
RESETA=>reseta,
CLKB=>clkb,
CEB=>ceb,
RESETB=>resetb,
OCE=>0ce,
BLKSELA=>blksela,
BLKSELB=>blkselb,
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ADA=>ada,
DI=>din,
ADB=>adb
);
3.4 RiERA
[RENER
pPROM/pROMX9(16K/18K Block ROM),16K/18K Huik H il 17 4% .
IhgesEk

PROM/pROMX9 774t %5 18] 43 5] 4 16K bit/18K bit, H: TR Ay H i
X, FHE 2 Mkl (bypass # 3 F1 pipeline fE) .

424 READ_MODE K 5 FHEiZE i th pipeline & f74%, 10 H it
pipeline ZF {7 a5 N, LERAE TR ZLAM AP 1) BB F 1

ROM AN [EE2 AR O N 1 P S st 3 3 T L v 225 B Wi 11 BSRAM 1] B
s U R, ] 3-12 F1E 3-13 s
3-12ROM FfFEEFSE (Bypass #3X)

1 2 3 4 3 6 7
CK___ A A A A A A

CE s
AD ¥ ad0 ¥ ad1 ¥ ad2 ¥
Do Invalid Dats HMEM[ad_0]{MEM[ad_1]{MEM[ad 2%

3-13ROM KR ZE (Pipeline #R3)

1 2 3 4 5 [ T
K AN AN A AN A

CE x
AD ¥ osd0 ¥ =d 1 ¥ ad2 ¥
Do Invslid Dats SMIEM[ad_0]HMEM[ad_1J¥MEMId_2J¥
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BEEXA
% 3-10 pROM/pROMX9 ¥iEFEEMitHRER EX R
Rt BSRAM % & A i T HhER
1 14
2 13
pROM 16Kbits 4 12
8 11
16 10
32 9
9 11
pROMX9 18Kbits 18 10
36 9
wmOREE
& 3-14 pROM/pROMNX9Y ¥ [~ = E
AD AD A
CE — CE —>
pROM PROMX9
K — > (16K Block ROM ) W DO LK —— > (18K Block ROM ) W DO

RESET ———|

OCE —>

RESET ———»

OCE —>

ImOT4R
£z 3-11 pROM/pROMX09 i 9+48
Uity 11 44 110 iR
DO[31:0)/DO[35:0] Output i s
AD[13:0] Input bR IR PN RS
CE Input P RERI NG 5, S A R
CLK Input I EP NS 5

HAENGE S, SRR E LM
RESET nput S, T

fay th B Bl BR (S 5, HT pipeline
OCE nput Bz, Xt bypass K0 R
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SENA
£ 3-12 pROM/pROMX9 S/ 48
ZH 4 SR | BUETE BRINE ik
A A
READ_MODE Integer 1’b0,1’b1 1’b0 1’b0:bypass il
1’b1:pipeline 3
pROM:1,2,4,8,16,32 pROM:32 e 45 e g
BIT_ WIDTH Integer DROMX9:9.18,36 ODROMX9:36 Hm i LA
AR E
RESET_MODE String “SYNC”,”ASYNC” “SYNC” SYNC: [FBE AL
ASYNC: S8
pROM:256’h0...0~256'h1 | pROM:256’h0
INIT_RAM_00~ Integer 2 ...0 FiF¥% & BSRAM {7
INIT_RAM_3F g PROMX9:288’h0...0~288' | pROMX9:288" | it HIHI a1k it
h1...1 ho...0
[RigHIL

A LB Sk JFiE, A LL@id IP Core Generator T. 574z, Ak
AZ%% 6 = IP M. FiEFILLL pROM AN,

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_O.INIT_RAM_00 =
256'h9C23645D0F78986FFC3E36E141541B95C19F2F7164085E63
1A819860D8FF0000;

defparam bram_prom_O.INIT_RAM_01 =
256'h000000000000000000000000000000000000000000000000000
000OFFFFFFBDCF;

vhdl §4k.:
COMPONENT pROM
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GENERIC(
BIT_WIDTH:integer:=1,
READ_MODE:bit:='0",
RESET_MODE:string:="SYNC";

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

INIT_RAM_O01: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=>0ce,
RESET=>reset
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4BSRAM #i i & A1

UG285-1.3

4 BSRAM i E{i

RESET 15 5 /EH T A, fy i Z AR O, S5 AE I an &l 4-1 Fros o

B 4-1 S hEHEE
—» DO
DI Memory Latch Out_put
Array Register
2 Y
RESET

RESET {55 & HL T R0 i i 1 f S O
RESET X #F[FZEAMAAE B, B B EREN, EdZ

¥ RESET_MODE W &. XM P IP Core Generator I, Wit & Mk
FEAEN, FMEEHESEE 6 5 IP A

RESET 15 5 B 872 Mt 27748, Kk, 2% E RESET 55 A

I, ANE T 8 AR 2 A o A 2 2 55 e AR, 3 1 984 H O

e

FEAEL LT RESET (55 21E N 0 (TERCRED.

Kl 4-2. 18 4-3. E 4-4 F1E 4-5 AR N A 7K, Hd, DO_RAM

FAAERE S B, DO ot o F 8 .

A a0 R PR

[F25 & 04 %, DO 7E CLK FFHBEE AN O;

SObENA K, DO B 2 EN N0, AHREER CLK L
SArksk, H OCE g5 A%, DO #ith DO_RAM;
HALTER, H OCE 55T, DO fR#e b — Wi H i s
5 sty A 0 R B

[ A %, DO fE CLK LEFHREEANAN O;

SOLENA K, DO B2 ENN 0, AHESESR CLK LT
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4BSRAM #i i & A1

® JAIA;, A~ OCEfE 5N AR, DO fitt DO_RAM.
42 AFERFE (Pipeline 3X)
CLK AN AN AN A A A A A A A

CE
ocE T N /f N, /
RESET P AN

DO_RAM Do ¥ D1 ¥ D2z ¥ p3 ¥ D4 ¥ ps ¥ oe % or A o8 ¥

oo ¢ oo W oz X oooo K pa KX ps K 0000 W o X

4-3 EHENATFE (Bypass #ithiRz)
CLK o | A N A A A AN A A A A A

CE
ocE T s/ N /
RESET / B / N

DO_RAM oo W o1 % bz ¥ pa H D4 W ps ¥ oe X o7 A D % Do

Do oo K r }{ 0z @ 04 >{ 05 }@{ o7 ?{ Ds >{ 09

44 R L ENFTFE (Pipeline #3)
GK AT AT AT AT A AT A A A A

CE
OCE NS \ _
RESET / 5, / 5

DO _RAM oo W o1, W b2 W pa ¥ o& W ps W o X o H oe ¥
DO by Do Wo2¥  ooon K pa K opsX 0000 W pe  H
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B 45 RSBEFHFE (Bypass ML)
K ATNLAT N A A A N A A A A

CE
ocE T s/ N /!
RESET AN, AR

DO_RAM Do W D1 ¥ bz ¥ pi ¥ D4 ¥ ps ¥ pe ¥ o7 X DB ¥ pa

Do oo ¥ o1 % bz ¥ oooo ¥ pe ¥ b X oppoo X or A ps A pe
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5SSRAM Ji i

5.1RAM16S1

UG285-1.3

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

JRiE it

RAM16S1 HUhEVREE 16, Hdls v E oy 1 #) 5 H SSRAM.
RAM16S2 HHEERPE 16, HE 58 A 2 1R 1 SSRAM.
RAM16S4 HUhEVREE 16, Hills 92 4 15 SSRAM.
RAM16SDP1 HUHEVREE 16, R 9N 1 X 1 SSRAM.
RAM16SDP2 HuhEERPE 16, Hd T8 BN 2 B A I SSRAM.
RAM16SDP4 HUBEVREE 16, R 95N 4 1O T SSRAM.
ROM16 HihbERPE 16, H 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 RAM16S51

JRIENTE

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

Thehid

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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5SSRAM Ji i 5.1RAM16S1

& 5-1 RAM16S1 &R F K 2 E

WRE / \

AD e AD_O e AD_1 e AD_D e AD_1

DI 4 DI_0 )4 DI_1 h

Do MMEM[AD_OF DI_0  MEM[AD 1 DI_1 ¥ CI_D e DI_1
wOREE

5-2 RAM16S1 A =~=E

WRE —»

ClLK ————»

RAM16S1 ——*» DO
AD /4—>
Dl ——

w48
% 5-2 RAM16S1 i O/43
I 110 EiiTpa
DI Input BN GS
CLK Input RPN RS
WRE Input SERNG S
ADI[3:0] Input Rk PN ERS
DO Output A E S
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5SSRAM Ji i 5.1RAM16S1

SN B

%% 5-3 RAM16S1 ¥ /43

INIT_O 16’h0000~16’hffff 16’0000 RAM16S1 #Jt41E
RigH1it

A DA E sk 5 s, Wal L@ IP Core Generator T. B =4, HAK
A[SEE 6 FIP M.

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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5SSRAM Ji i 5.2RAM16S2

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
w3 AT B AR, BER ST CLK B b TR B0 In Ak 2047 it a3 X 2 oo ik
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 ———— b

RAM16S2 | 'z ~ PO
AD "
DI —/2—>

w48
7 5-4 RAM16S2 i /43
Ui 110 EiiTpa
DI[1:0] Input ACE DN RS
CLK Input I BRI NS 5
WRE Input SR PN RS
ADI[3:0] Input NG 5
DO[1:0] Output HHmES
BHNE
% 5-5 RAM16S2 £¥ /48

INIT_O~ INIT_1 16’h0000~16’hffff | 16’h0000 RAM16S2 #4H1{H
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5SSRAM Ji i 5.2RAM16S2

[REBIE
A LB Sk JFiE, ALt IP Core Generator T 274, Ak
WS%H 6 T IPIAH.
Verilog B4k
RAM16S2 instName(
.DI(DI[1:0]),
WRE(WRE),
.CLK(CLK),
AD(ADI[3:0]),
.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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5SSRAM Ji i 5.3RAM16S4

AD=>AD
);
5.3 RAM1654
[RiENT4A

RAM16S4(16-Deep by 4-Wide Single-port SSRAM) & bR E N 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

wmAREE
5-4 RAM16S4 ¥ O ~E=E
WRE >
CLK >
RAM16S4 ——f;—*>Dbo
AD /4—>
DI [————>
4
mONT48
% 5-6 RAM16S4 O /43
AN I/O Eiiip
DI[3:0] Input BN
CLK Input PN RS
WRE Input EE TR PN ER=
ADI[3:0] Input HhEA NG 5
DO[3:0] Output H¥ambfEs

UG285-1.3 41(58)




5SSRAM Ji i 5.3RAM16S4

SHNA

% 5-7 RAM16S4 BHIT 4R

INIT_O~ INIT_3 16'h0000~16'hffff | 16’0000 RAM16S4 HI4H1E
[RIEGIE

A LB Sk JFiE, ALt IP Core Generator T 274, Ak
HZ%5% 6 & IP M.
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’h1ac3;
defparam instName.INIT_2=16’h1240;
defparam instName.INIT_3=16’h045c;
Vhdl k.
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
[FiEN4R

RAM16SDP1(16-Deep by 1-Wide Semi Dual-port SSRAM) 2 ik i &
N 16, HHRALTE Dy 1 KX T SSRAM.

ThaeHd

RAM16SDP1 j2 i % 4 1 X 1 SSRAM, HA ML, 5
Hidi- WAD Fisztibl RAD, X P Hiuhiksi H 2 55 1. WRE & HF I
ITEEAE, M2 AE CLK W BT S8 In g 2 A7 0 2550 B 5 Hbhik o Sededf
T E st i A e B RAM X A B 8 . LT i 2 B i B 5-5 Fs o

5-5 RAM16SDP1 & ES B K E

WRE / Y

WAD e AD_0 e AD_1 ¥

RAD X AD_0 e AD_1

] )4 DI_0 )4 DI_1 )4

Do b DI_0 4 DI_1
UG285-1.3
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5SSRAM Ji i 5.4RAM16SDP1

mAOREE
[&] 5-6 RAM16SDP1 % ==E

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

RAD —/4—>

DI ——»
s O 4R
%% 5-8 RAM16SDP1 i O /148
Ui 110 iR
DI Input BN G5
CLK Input RPN RS
WRE Input CL a1 RS
WAD[3:0] Input HHihEE S
RAD[3:0] Input B RS
DO Output K ES
SR
% 5-9 RAM16SDP1 S /48
INIT_O 16°’h0000~16’hffff | 16’0000 | RAM16SDP1 #J441H
[FiEHIL

Al DAE Sk R s, AT LUEE IP Core Generator T H 774, Bk
W25 6 % IP M.
Verilog B4t
RAM16SDP1 instName(
DI(DI),

WRE(WRE),

UG285-1.3 44(58)




5SSRAM Ji i 5.5RAM16SDP2

.CLK(CLK),
WAD(WAD]I3:0]),
.RAD(RADI[3:0]),
.DO(DOUT)
);
defparam instName.INIT_0=16’h0100;
Vhdl filfk.:
COMPONENT RAM16SDP1
GENERIC (INIT_0: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)
)i
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

[RiBNT R
RAM16SDP2(16-Deep by 2-Wide Semi Dual-port SSRAM)/& Hii ik &
K16 . BRI 2 P X F SSRAM.

Dheesaik

RAM16SDP2 &4l i N 2 B X 1 SSRAM, EAA N HHE, 5
Hidik WAD Azt RAD, X /bbb A2 520 ). WRE DA i H s 3
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5SSRAM Ji i 5.5RAM16SDP2

TS AR, W2 fE CLK [ L THHRs A i 247 4 0 D 5 ik . Beded R
O P2 A 52 Bt RAM X LA Bl . LI R OB - AN ] 5-5 Fas .

mOREE
5-7 RAM16SDP2 # [ =& [E

WRE ——»p

CLK ————»|
WAD —/4—> RAM16SDP2 | —/—» DO

RAD ——/—>
4

DI —— /5=
O3
£z 5-10 RAM16SDP2 #1143
I 110 Eiiipa
DI[1:0] Input HHMNGET
CLK Input RPN RS,
WRE Input CH G YN ERS
WADJ[3:0] Input b S
RADI[3:0] Input b 5
DO[1:0] Output B ES
SHNE
% 5-11 RAM16SDP2 ¥+ 45

INIT_O~ INIT_1 | 16’h0000~16’hffff | 16’0000 RAM16SDP2 #J4H{H

[RigHlE
A LB Sk JFiE, ALt IP Core Generator T 574z, Ak
WZ%H 6 & IP .
Verilog #l4k:
RAM16SDP2 instName(
.DI(DI[1:0]),
WRE(WRE),
.CLK(CLK),
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5SSRAM Ji i

5.5RAM16SDP2

\WAD(WAD[3:0)),
.RAD(RADI3:0]),
.DO(DOUT[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
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5.6 RAM16SDP4
[FIBIT R
RAM16SDP4(16-Deep by 4-Wide Semi Dual-port SSRAM) & itk i
916, HlEhr iy 4 KX H SSRAM.
TheEsaid

RAM16SDP4 /& 67 56l 4 105 % I SSRAM, B AL, 5
Hihik WAD Flszihiik RAD, X ANk & 28 1 . WRE e B 3
ITHEAE, W S7E CLK B BT B g BN 76t 25 X0 B 5 bk o 152 48AE
D) 5 b ik o i HE RAML G A B R . L R R B a1 5-5 BT o
mOREE
[&] 5-8 RAM16SDP4 i% [ R=E

WRE ———»
CLK ———»

WAD —/4—> RAM16SDP4 ——/— DO

RAD —/4—>

DI —/4—>
w48
£ 5-12 RAM16SDP4 i [0 /43
I 110 EiiTpa
DI[3:0] Input HHMNGE T
CLK Input RPN RS
WRE Input SELd 2 N ERS
WAD[3:0] Input ik S
RAD[3:0] Input B RS
DO[3:0] Output i s
SHNE
£ 5-13 RAM16SDP4 £ ¥ /48

INIT_O~ INIT_3 | 16’h0000~16’hffff | 16’h0000 RAM16SDP4 #J4H{H
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5SSRAM Ji i 5.6RAM16SDP4

[RiEBIE

A DL E sk E s, WAl LLE IP Core Generator T.H 774, Bk
AZEE 6 E IP .

Verilog B4k
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_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;
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",
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5SSRAM Ji i 5.7ROM16

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 ZHhER N 16, FHfr %N 1 0 i igas, FasmiE
B INIT AT HIUE1E .
IheesnA
ROM16 R AL 5 A 1 1) R fikas, th bk f 5 $ A7 7E ROM X
N B e . L R E W B 5-9 Fis .
5-9 ROM16 &R KR E

AD hid AD_O hid AD_1 hid AD 2 hid I
Do e MEMAD_0] ¥ MEM[AD_1] ¥ MEM[AD_2] ¥ MEM[AD_2]
mOREE

5-10 ROM16 A REE

AD———/—> ROM16 —————— > DO
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ImOT4E

£+ 5-14 ROM16 i O T4

i 1 /0 i34

ADI[3:0] Input bR RPN =R

DO Output B 5
SHRNAR

% 5-15 ROM16 ¥ N43

INIT_O 16’h0000~16’hffff 16’h0000 ROM16 ¥l {E
[RigHIL

A L E sk RS, el LB IP Core Generator 1. B =4, HAik
A% 6 & IP .

Verilog Btk
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

UG285-1.3 51(58)




6P ] 6.1BSRAM X AR 2

IP 15 FH

=2 54k Gowin =R H ALK IP Core Generator 323 1P #% 1 AL 1 H »
F PRSI R e B B 6 . HhbR . SR, Gowin = JHE AT
AR RN L IP R, P AR R AR R AT . A, A RN S
BSRAM. SSRAM HiTifg. — &M Al LUE A & = 234k Gowin =
A SO, BB DA SHUE T B IP B, RN AR GRS
T HHBh% 4 W BSRAM. SSRAM 5 2,

IP Core Generator H, BSRAM e ] S B B iy AR 2 L O Xy AR 2
R AR DA A H et st, SSRAM i n] sl B s AL O X AR
AR EREA. T BSRAM B B, SSRAM LRI L A5 KA
WP A, HAbEX S BSRAM XU = SSRAM B .

6.1 BSRAM Wi &R

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

1£ IP Core Generator #-1f#, X “DPB”, #H DPB £ IP Customization
WH. ZH O “File” FCEHKE. “Options” i & HEMm 0 ERHER, WK 6-1
FrR
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6IP i H

6.1BSRAM Xl AR

& 6-1 DPB By IP Customization & 0%

' IP Customization ? s
DPB &
File
Device: | GWIN-2 | Part Number:  |GW1N-LV2MG132XC7/16 |
Create In: | E2\fpga_project\src\gowin_dpb |[=
File Name: | gowin_dpb | Module Name: |Gowin_DPB |
Language: | Verilog -
Options
Port A Port B
= g b [— Address Depth: |2 3| Address Depth: [2 2l
] oy doutbio [t Data Width: |1 3 Datawidih: |1 5]
— oo aibiag) f— Read Mode: | Bypass ~|  Read Mode: |Bypass -
Write Mode: | Normal ~|  Write Mode: | Normal -
= 1 Optimization: ® Area (O Speed
1 - Byte Enable
— e el plb— B ) ) )
S Ll Byte Size: 8bit obit
. ke Resources Usage
Calculate DPB Usage: 1/4 DFF Usage: 0
LUT Usage: 0 MUX Usage: 0
Reset Mode: @ Synchronous (O Asynchronous
Initialization
Memory Initialization File: |
Dimension Match: Port A () Port B
Cancel
1. File FLEMHE. File FCEMEH THECE A1 1P W SCHF A RS B
® Device: WoxCECE [ Device 5 &
® Part Number: 75 HECE (] Part Number 15 5.
® Language: BCE AR IP &I SO IR R IE F . LM N
FIRAE, HEEHIRES, 3CFF Verilog A1 VHDL;
® Module Name: FCE =1 IP BTS04 module name. 754l 5T
AHER] BT R ARAREL 4 FR . Module Name RNRES JFE A FRAIH, #F
FHIE, W Error #2755
® File Name: BCE ™21 IP Wit STAFRISOAT 44 o AEA O SCASHE AT 355
B SR A TR
® Create In: FCE ™A IP Bt U HARER A2 FIAEA M SCACHE
FOR g H AR ER AT, AT SOARHEA M1 Fe 42 B i £ H AR g A%
2. Options BCEHE. Options BLEHEAH T H ) HE LECE 1P, X FE 7
N A. B HANEE, Options Et BHEWE 6-1 fis .
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6.1BSRAM X AR 2

UG285-1.3

Data Width & Address Depth: BB Hultb7RE (Address Depth) #i
oy 5E % (Data Width) . 470 B (1 kR B A0 8cafs o B TG vk di i
AMBHLSZILES, 1P Core 2 SEfI 1k 2 ML & S35

Resource Usage: 1HH I WRYiIAZAE -5 HK Block Ram.

DFF. LUT. MUX [ 515 s

Read/Write Mode: P& iE#. DPB S HFLL FE:

- PiMiEtz: Bypass 1 Pipeline;

- =FEHEL: Normal. Write-Through. Read-before-Write;

Reset Mode: MiEEMAEI, HFFEIPHER “Synchronous” His
A “ Asynchronous”;

Initialization: ECEVIGAE . WIGHE L @k, 7Sk s bk +
ANEERI RS S ERTIE SO F . “Memory Initialization File” #EHX
RGeS Tl 5 50 IDE SE A2 “File > New > Memory
Initialization File” /=4, Bk 4: 75 iE S 30 SUG100, Gowin
ZURHAEF P AR, WG s 8 255 7 WIie .

Options fic B HE H AT #h 2. & DPB (1) Port A F Port B ffy bk v B . $50dis 5 B Ainist
.

DPB [1] Port A 1 Port B 7& X} [A]—3¢ memory #4715, [Ft Port A fil Port B )
Address Depth*Data Width )45 504 25 A .

Options At & T I # G (Memory initialization File) H i%ds 5 B B 5
Dimension Match 1%+ ¥ Port i % £ — 2.

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

MBI TE A — 2, A2 DPB 243 Init /5 BRARIEEIL N 0, JF HAE Output &
O, £8iditn M58 Error (MG2105): Initial values' width is unequal to
user's width.

it 1 3 7 A [

Uiy 132 7~ HE P 7R 4 H1T 1P Core HOTC B 45 SR/ BIHE B, Fn N\ tH i 11
[0 5E i 4 Options L B S %, WKl 6-1 fi;

Options Bt & 1) Port A A1 Port B [}k % Address Depth fit &
S b 4758, BYEALTE Data Width B & 520 N\ S sy 4k
&L R AT

IP 4 Rt

IP & R ESERUG, P EUBCE M “File Name” i 44 1 =3,

CAERIATC B A B REAT /43 -

IP it SCE“gowin_dpb.v” A5 3 verilog AEHL, MR ¥E ) IP BCE
FEAE SEHIG ) DPB;

\P i AR S gowin_dpb_tmp.v, 9 P R4 1P 38313 FHAS AR S
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61P i1 H 6.2SSRAM i 14555

® IPE f: “gowin_dpb.ipc”, AP RIINERZ AR 1P HEATHCE .
!
O E kR RE S 2 VHDL, WP AR B RTINS SO 44 JE 2508 .vhd .

6.2 SSRAM Bz

RAM16S Jy SSRAM i M TAER L, 7 PLE T RAM16S1.RAM16S2.
RAM16S4 JFiEszIl, 7F IP Core Generator A+, i “RAM16S”, 7t
T A5 )2 578 RAML6S FAH 93 ERE 2L,

IP L&

7F IP Core Generator Ft1H, X “RAM16S”, #4 RAM16S [1] “IP
Customization” % 1. Z%& 35 “File” FLEME. “Options” B & AEF;
AERHER, WK 6-2 Frx.

6-2 RAM16S B IP Customization & O 254

' IP Customization ? x
RAM16S I8
|\'_rh'.'l
File
Device: | GWIN-2 | Part Number: | GW1N-LV2LQ100XC6/15 |
Create In: |E:\fpga_prc-j\src\gowin_ram]65 |
File Name: |gowin_ram165 | Maodule Name: |Gowin_RAM165 |
Language: |Verilog -
Options
] Width & Depth
Address Depth:
DataWidth:  [1 [3]
— e
Sout] (e Resources Usage
— i Calculate RAM165 Usage: 1 MUX Usage: 0
LUT Usage: 0
i adfo0] Initialization
Memory Initialization File:

1. File Bt BHE. File F BHEF THCE P41 1P & XM= E B
RAM16S [ File Jit B AE 118 FH F1 BSRAM X R 2R, BAkiE S
6.1BSRAM X R = ) File Bt B AE.

2. Options B EHE. Options B EAEH T H 7 B E XBCE IP. Options At &
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6IP i H

6.2SSRAM Hi [ 2,

UG285-1.3

HEWIE 6-2 . RAMI6S [f) Options it & HE ) {8 1 A1 BSRAM XU ]
HREML, Bk S % 6.1BSRAM W LA Options fic & AE .

3. i MR R AE ]

® it LR AHE R 78 24T IP Core [IBC B 45 - I HE &, Sy N HH i 11
(AL i MR Options At & SEi 8587, W 6-2 i
® Options FCE H bR “Address Depth” BC B 520 kb 04 1
AL 5%, BHE AL 7 Data Width 7T B 5200 3 N\ S50 A0 4 H B0 147 5%
IP & p3c
IP & ORCE G, FoELECE X “File Name” 44 1 =304,
PLERINBC B A B 3EA TN 41
® P it “gowin_ramil6s.v” N5EEEH verilog ARBR, AR HE T IP
BoE, rFeAsLpibr RAM16S;
® P ¥t {f AR T gowin_ram16s_tmp.v, J9FH PR 1P g P R
B SCA
® P E AF: “gowin_ramil6s.ipc”, FI U AINEZ SRS IP BEATHCE .
Y
Qe B R RERE 2 VHDL, WP AR FIRT AN X4 S 2808 .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 YR AR BN B O~F ik, [T E SR thl, B9 )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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