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1.1 FHAR

GWI1N #%1 FPGA 7= i Hdls F- M 3= B AaHE & = 2 F48 GWIN R751
FPGA 7P~ bR . P R s R . NN, AR, wmfshn
7 DA R IT BRAE 2. FE B P PR TR S =2 34k GWIN %1 FPGA
FE i ASCREE, B BT AR iE Y A F o

1.2 B~

AT e R A5 2 3E A T BN

GWIN %741 FPGA 7= ff: GW1IN-1, GW1N-1S. GW1N-2. GW1N-2B.
GW1N-4, GW1N-4B. GW1N-6 /& GW1N-9.

1.3 tH3X3CHH

W B MG www.gowinsemi.com.cn AT LA R # . BEHEUTF
FHORSCHY
GWI1N %741 FPGA 7= & 58 F it
Gowin FPGA 7 i F i & Tt
GW1N #7%1 FPGA ;= 3 25 55 4 [ it
GW1N-1 #14 Pinout /it
GW1N-2&4 #1 Pinout F-lit
6. GWI1N-6&9 # {4 Pinout F/iit

1.4 Rig. 4ER%iE
% 1-1 BN T AT LA AR . RIS AR R
+ 1-1 Ri. F58%38

S A

ARiE . GEEE AR =P
FPGA Field Programmable Gate Array | 4% 0] 4 #4155 41
CFU Configurable Function Unit A AC E R G
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ARG Hilgis AR “X
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CRU Configurable Routing Unit A gmFEAG £ BT
LUT4 4-input Look-up Tables 4 g NI ER
LUT5 5-input Look-up Tables 5 M ANEIRE
LUT6 6-input Look-up Tables 6 FIANEIRE
LUT7 7-input Look-up Tables 7 BINERE
LUT8 8-input Look-up Tables 8 M ANEIRE
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ALU Arithmetic Logic Unit HARZERIT
(o]} Input/Output Block i N B R AR
S-SRAM Shadow SRAM I3 A A ER S I LA o
B-SRAM Block SRAM etk gk S BEH A it 2=
SP Single Port g

SDP Semi Dual Port P W 1

DP Dual Port X

DSP Digital Signal Processing G SRR OS]
DQCE Dynamic Quadrant Clock Enable | 37 % BRES £ {F
DCS Dynamic Clock Selector BHAS I PR A%
PLL Phase-locked Loop BFHIA

DLL Delay-locked Loop ZEIR B AR
CS30 WLCSP30 WLCSP30 #f%
CM64 WLCSP64 WLCSP64 4%
CS72 WLCSP72 WLCSP72 #}%&
QN32 QFN32 QFN32 3
QN48 QFN48 QFN48 %
LQ100 LQFP100 LQFP100 #3#
LQ144 LQFP144 LQFP144 %%
EQ144 ELQFP144 ELQFP144 *f#
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EQ176 EQFP176 EQFP176 #3&
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MG196 MBGA196 MBGA196 i} %
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2t

iz Gk GWIN #R71 FPGA 77 2 5 2 2 SR/ N 3 14%(LittleBee®)
FRHE—AE N, BAEBREENBERE, LRZR O B Thrik, ik
I SBENU MR . B S SR . PR R, B4k, Pik Flash %
W, e— kK EBEAIES RN FPGA 7=, HAMKIIFE. BERE3. R
At PR RSN BRI Ll 5 RS e

B SO I T B R R — % FPGA BT R ES, i
GWI1N %% FPGA 7=/, FES5ER FPGA 46 ARl gk, FrAdEim
A R R 3w A

2.1 FEHAR

F P INAE %R (GWIN-1 A1 GWIN-1S)

- 100,000 k5 71 & 3

- I 10 FREERE R A7 RE 71 (+85C)

- ALIEEGE RN S AL T 8/16/32

- DUfFfiE7SIE): 256 Bytes

- 3pA FHHHR

- TIEARfE: 8.2ms

o U/ INFEHIE (GWIN-2/4/6/9 1 GW1IN-2B/4B)
- %1k 608Kbits
- 10,000 X5 7 i & 3

o XUIHE

- 55nm @ARNAFLE

- LVRRA: SCHRRE 1.2V EZHE

- UV IRA: SCFR&ME Vool Vecol Veox St — it

!
GWIN-1 1 GWIN-1S X287 LV A, HAh S0 R LV M UV BRI R A .
- SCFERT RS A

® SURFZHN /O PR
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- LVCMOS33/25/18/15/12; LVTTL33, SSTL33/25/18 1,
SSTL33/25/18 Il, SSTL15; HSTL18 I, HSTL18 I, HSTL15 |; PCI,
LVDS25, RSDS, LVDS25E, BLVDSE

MLVDSE, LVPECLE, RSDSE

- RMEAAG 5 KRR G

- ¥ 4mA. 8mA. 16mA. 24mA ZEIRERE

- PRAHIH{E S Slew Rate &

- PRt S S IREh R IE I

- XA 1O $RAMST ) Bus Keeper. _EFi/ N HiHLFH A Open Drain
4 R e T

- CFRREIR

- GWIN-1S F1 GW1N-6/9 #ff Top 2 /O SZFF MIPI i A\

- GWIN-6/9 %&/4 Bottom J2 I/0 324 MIPI %t

- GWI1N-6/9 g1} Top JZH1 Bottom JZ= 1/0 ¢ 13C
OpenDrain/PushPull %%

e [=lhfE DSP itk
- EEREEUTE T A AR
- ¥H9x9, 18x 18, 36 x 36bit [{IREIsHA 54bit Zhnas
D & 2 SRS
- CREFAAARIUK N 55 1% D) R
- TN E S g AR DI Re
- XEFRIER AL A
o FEINEAZIERIT
- 4%\ LUT(LUT4)
- XUl AR
- R A AE RN AT AT 2
o CRFZ MBI T AL 5
- SCREXR T B DA K O X AR 2
- XFFFETTEfTRE
o RiGI PLL+DLL %K
- SEURR BRI A AN AS
- BSR4 R
® [N & Flash ZmfE
- B RS
D & e VA: (S
- 3Z#F AUTO BOOT #1l DUAL BOOT ZwF2 Ak 5
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o Zifefic BRI

FFF ITAG i B A
B A 83 4F S0 K ITAG i& WAL 5

Y HFZ 1A 6 Ff GowinCONFIG Bt & = : AUTOBOOT.SSPI.MSPI.
CPU. SERIAL. DUAL BOOT

2.2 FFmfERFIFR

#* 211 FmERIIR
R1F GWIN-1 gwmgg gmﬁﬁé GWIN-6 | GWIN-9 | GWIN-1S
BRI IL(LUTA) 1,152 2,304 4,608 6,912 8,640 1,152
AA7 4 (FF) 864 1,728 3,456 5,184 6,480 864
?Zﬁiﬁﬁfim R 0 0 0 13,824 17,280 0
?fjiﬁfg frfiids 72K 180K 180K 468K 468K 72K
PORF S BN A 2 2 H
B-SRAM(1Y) 4 10 10 26 26 4
F P INAE (bits) 96K 256K 256K 608K 608K 96K
ek 2% (18 x 18 Multiplier) | O 16 16 20 20 0
BiFH¥F (PLLs+DLLs) 1+0 2+2 2+2 2+4 2+4 1+0
I/0 Bank &% 4 4 4 4 4 3
e alllon 119 207 207 273 273 25
ZHLE (LV A 1.2v 1.2v 1.2v 1.2V 1.2V 1.2V

M (UV A

1.8V/2.5V/3.3V

Varll |
!

[1] JITAGSEL_N A1 JTAG % 2 H 54 i, JTAGSEL_N 5| JiIA1 JTAG R4 4 51 I(TCK.
TDI. TDO. TMS) ANrJ[FERf Z A 110, &K KIEHE N ITAG T#i 4 N5IHEHA 110
i (A5 L o
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2 P B RESEIESYIES
2.3 HRERIIR
* 22 FRBRMEAAF /0 ER. LVDS 3
E5p E?]Enf) 21?;) GWIN-1S | GWIN-1 Exizi gaimj; GWIN-6 | GWIN-9
CS30 04 |23x24 23 24 - - - -
QN32 05 |5x5 26 24 (3) 24 (3) - -
FN32 04 |4x4 25 - - - ; )
QN48 04 |6x6 - 41 40 (9) 40 (9) 40°(12)""1'40 (12)
CMe64 05 |41x41 |- - - - 55 (16) |55 (16)
CS72 04 |36x33 - 57 (19) 57 (19) - -
QN8s8 04 |10x10 |- - 70 (11) 70 (1) 70 (19) |70 (19)
LQ100 |05 |16x16 79 79 (13) 79 (13) 79 (20) 179°(20)
LQ144 |05 |22x22 116 119 (22) | 119 (22) | 120 (28) | 120 (28)
EQ144 |05 |22x22 - - - 1207€28)""120 (28)
MG160 |05 |8x8 - 131 (25) | 131 (25) | 131 (38) | 131 (38)
UG169 |08 |11x11 129 (38) | 129 (38)
LQ176 |04 |22x22 |- - - - 147 (37) | 147 (37)
EQ176 |04 |22x22 |- - - - 147 (37) | 147 (37)
MG196 |05 |8x8 - - - - 113 (35) | 113 (35)
PG256 | 1.0 |17x17 - 207 (32) | 207 (32) | 207 (36) | 207 (36)
PG256M | 1.0 |17x17 |- - 207 (32) 207 (32) | - -
UG256 |08 |14x14 |- - - - 207 (36) | 207 (36)
UG332 |08 |17x17 - - - 273 (43) | 273 (43)
YE !
e TAGSEL_N f1JTAG & 2 H R, ITAGSEL_N 5| A1 JTAG #4451 I TCK.
TDI. TDO. TMS) Kﬂlﬁﬁﬁﬁﬂj /0, MWERIEHEI N ITAG FEM 4 N5 HEH
N0 TSI . VEANE E1ES % UG103, GWIN F I FPGA /5 #1545 2 I F
o $2%¢ GWIN #%1] FPGA =i 3 ar 4 R4 577X, 1HAME RG2S 0 5.1 S+
. FIRIA]— B A A B A R A
e  GWIN-2/ GWIN-2B fil GW1N-4/ GW1N-4B %45 i 5 4= H % , GW1IN-6 Al GW1IN-9
a8 A A .
DS100-1.8 7(75)




3 G A

3.1 GEHHER

32%*’@7’1’2’&

3.1 ZH9ERE

DS100-1.8

3-1 GWIN %%l FPGA £ & r~=E

/ PLL User Flash (B
/
/ 0B
«—— TplO —>» // CFU CFU CFU CFU CFU
T HLJJ%T§E{__% 0B
|
CFU | 5 | Block SRAM 10B
5 Block SRAM & :
>
5| cm jfosc|Z| | cru || cru| | cru || cru | osc | 108
CFU| |
BEl : CFU | | CrU CFU CFU | | CrU —
CFU  “[Dt[F71——\ Im
<—Bottom |IO——> \\

\ Dsp I0B

v||cru| | crul|| cru DLL 10B

Kl 3-1 4 GWIN %% FPGA #fhasitne i, s hmig — Mg s
TGRE], A EE S N A ER(10B), 23 F Nk | &S BELAE (% #5 (B-SRAM)
B, B E S A PSR DSP. PLL #EJ8. DLL W8, A P bR A A - IN A7
PEF User Flash, S FrBEI A 2 DhRE . N E8 T IREE VRIS i S ILE 2-1.
e
GWIN %% FPGA 7=/t 51 #1F: GWIN-1, GWIN-1S, GWI1N-2/4, GW1N-2B/4B fl
GWIN-6/9. fEiXLLgsffr, WELE RN IC. BURFFASFENLAE % 8Btk B-SRAM, 4 Jm i
PR TEUR . F A IR S X S B R A [F] o (ER SR e (R A B R, s S AL B A
DSP. Flash %, S AfH /O i, BiAIIR. i sl I S5ns A 2 5 .

GW1N F7%1 FPGA 77 iy 3 A 1 2H pl 38 43 vl e B Th g ¥ o6 (CFU,
Configurable Logic Unit), fEZ8FANEIZIEAT. FI G REHES], ARIARR
AT BRI ECA A . PIRCE DIREE T (CFU) nJ DAL E &% (LUTH)
B, BARZESE AR, KA inds il GWIN-6 Al GW1IN-9
A . TR RHE S W, 3.2 FTALE DR T

8(75)




3 B2 3.2 AR EIIRE R TT

GWIN #%1 FPGA /=it 11O B AnfEdsE o, Ll Bank A7kl
2, EZ Y EIUA Bankt, 43524 BankO. Bankl. Bank2 #1 Bank3. 1/0
PR SCRE 2 PP AnitE, SCRFIE TR, SDR TAEMAMNIEH DDR #%
Ko FHAMZARNEZS I 3.3 A R
Ve
[1JGW1N-1S 2144» =/ Bank, 73 %5 Bank0.Bank1 #1 Bank2, {#4ii{5 Bi5 2% 3.3.11/0
P FR i R ) 110 BANK 23 Al s

GWIN #7%1 FPGA 7= UK E ST G (B-SRAM) 7E#3 14 N &
FHRATHES, — 4 B-SRAM fE#81 ¥ 5 H 3 /> CFU B2 & . — > B-SRAM
(P75 K/ 18Kbits, SZHFZ Fhfc BB R ERIZ0. g RlES L 3.4
HURERAS B A LAT fifi A AR R

GWIN &%) FPGA F= i Witk T H P INAE R IR, HEBEASER .
{5 B3 W, 3.5 H P INAE & E(GWIN-1 A1 GWAN-1S) % 3.6 JH 7 INAE & I
(GW1N-2/2B/4/4B/6/9).

GW1N-2/ GW1N-2B. GW1N-4/ GW1N-4B. GW1N-6 fl GW1N-9 Zsf4:
RN R T RS T AR DSP. DSP TR N i AT HES, &> DSP
FYEH 9 CFU 1. & . &1 DSP B E&WANZE R on, BN ER T EW
ANHTINVE %% (pre-adders), P4~ 18 A7 1 ik 4% (multipliers) fl— > =#i N F &
ARNZHIEH I (ALUSE) . TEATTRNE 2 I 3.7 B (5 S A B .
!
GWI1N-1 1 GWIN-1S AR5 5 AL B DSP %K.

GWIN-1 f1 GW1N-1S #8{F Witk 7 8i4H PLL %50, GWI1N-2/
GW1N-2B. GW1N-4/ GW1N-4B. GW1N-6 1 GW1N-9 #&{t N % T A AHER
PLL % Y51 DLL . i 22 Sk PLL BEHe e 3R AL AT DL 24 B i B A5 22,
T E B AN [R S 0nT DAEA T I ) A0 1R A (RS A0URD 43 A0) AR TR
2= LU IR LSS TN RE o [RI B2 5 R AT R A N R dR, FEREERNE S L 3.8 I BT .
3.12 fF N imd-

IAh, FPGA S 1FWE T F & In JmfEfm 4 7t (CRU, Configurable
Routing Unit), & FPGA W T A RIS ALERE X R, WECE IR IT
(CFU) 110B WHES# G m & Bili, @ | CFU WA 1I0B P8
[P 48 TR . AT 2R B Il = Bk FPGA #4 B 3 A . b4k, GWIN
Z FPGA P= i 2 48E T =F 5 15 B I P 2% % i, KR, & R B A7,
DL R A . PR RMTS % 3.8 Ieh. 3.9 K4, 3.10 & RE BN .

3.2 AJECEThRE R T

AJ T B Th A B TG (CFU) /2 4 il GWIN %741 FPGA 7= fh R A o, B4
CFU i n At & 1 45 # T (CLU) A AT 4 FE A 28 W5 YR SR C(CRU) A . B4 CLU
1 DY/ AT i B Ui 68 H- CLS(Configurable Logic Slice)4l %, b alfic & kg
FAESERENGTALE, ESIA 3-2.

DS100-1.8 9(75)




3 G A

3.2 AL ETIRER T

[E 3-2 CFU Z&#n=E

v

Carry to Right CLU

CFU
CLU
LUT
CLS3
LUT
CLS2
CRU
CLS1
CLSO
A
T Gamyfomlecu
3.2.1 AL EIZiEH T

DS100-1.8

A G E AR ROTSCR AR B IRR . FARZ AR AN i ae

o LAREH RN

BAERRITUGBCE N 4 AERR(LUTS), "TECE DRI

5

KL AR T e -

— AT E ThaE AT E A — N 5 AT E(LUTS).
PN AT HC B D) Re TR E R — A 6 N R R (LUTS).
VOASPTEC E DI RE A T BC B R — A 7 B AR R (LUTT),
J\ANTITBCE Dh e A (S CLU) TR B Ol — 1~ 8 M A K (LUTS).

ARIZHAH

g Gt gE, EIRAECE R AL R N(ALY), FAESEELLL T Zhhe:

LIRS 5

TR, BRI B R T R

thisss, QA RTHE. NTHEAAMHE R
PRER

10(75)




0d

=t

3 451

\

3.2 AL ETIRER T

DS100-1.8

o fiffdHI

GWIN-6 Z8FF1 GWIN-9 #84  Fr iz, E R, v i nlfid & 2
T 16 x 4 LA NERSBENLAA w8 (S-SRAM) B H SE/74f 4%

Gowin z YR B SRR AWTIE A SO G 75 2QS2 B0 B AS BE VLA fits 2%
(S-SRAM) HIHJGEM . H A7 6t 2% FO B 70 X 2348 g R B 5 BN

HFiree

A it & ThAE i (CLSO~CLS2) 1 &5 N A7 25 (REG), tnl& 3-3 fiiow.
[E 3-3 CLS P HFERT~EE

— D
—CE
—1>CLK
— SR
—GSR

% 3-1 CLS FHEFRREHRS S

E54 |10 | #ak
D I TR BRI
CE | CLK ffifgf5 S, T E Jy s v Pl A Bl i Al BE 2
CLK | WSS, AIECE A b il BN B R 2
KB AN, ATELE W R IhRE 2.
o B
e [FWEN
SR | ‘
e I EAN
o FHEN
o LAMEEN
S REEN, ATECE AWM FIhEE 4
34 o FENL
GSR** || ‘
e I EAN
o ILEREBN
Q o) 247w
e

o [1{5% D WISRIER LUkFER —wiC B IR i AR — AR R s, o blsek e T
CRU %A o PICAE AR S BTG IL T, 247 s 75 mT LB AL )

e [2]CFU Al & ThAE Fr i) CE/CLK/SR ¥y ml 47 ie B e %

e [3]7£ GWIN %% FPGA /=N, GSR il HIELER, A@ik CRU.

e [4]SR 5 GSR [FINA X GSR A Eim it ddk.
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3 &Yy 3.3 Hi N f AR

=
5

I

3.2.2 LR RIFETT
L IR I6 CRU B Th e F EAFER A7 T -
o MANEFEINAE: A CFU KNS S HL b NIFIE R .
o ik RIHINAE: N CFU M N/ AS SRALER SR, A CFU W
#E . CFU 2 [B1ZEHz L K CFU F1 FPGA W H B Thae ik 8] il 2.

3.3 Wi\ MR

GWI1N %% FPGA 7= i) 10B FEALFE /O Buffer. 110 1455 DL AR N
FAT 2R B IR BR T =N 00 . an B 3-4 FTzs NS 10B 4~ = I, ) 10B
BITAAE T A 11O EII(FRIE A A A1 B), 'BAITAT DARC B — 40 2 705 5%t
AT DAE A $m 5 5 o A BC &

[& 3-4 I0B Z&H~=E

Differential Pair Differential Pair
A A
True” “Comp"\ True” “Comp"\
PAD A PAD B PAD A PAD B
A A A A
v v v v
Buffer Pair A& B Buffer Pair A& B
A 4 L A 2 Y 2 Y
— O — O - O - |0
o 0o 2o B ¥ o o6 Bo o HE
v A A v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y. 2 Y [ Y
5?8?95?9? Q sé?géjf—’sé’gé’ 2
S585v 5585 v &/585v 5585 v
Q ~+|«Q Q@ ~+|Q «Q o« [
: \ v
Routing Routing

GWI1N £7%1| FPGA 7= 10B [T REsT s

HF Bank 1 Veeo B -

% H#F LVCMOS. PCl. LVTTL. LVDS. SSTL LA K HSTL £ % f s ~Fhr
7 (GWIN-1 A1 GWIN-1S A HrE LVDS %)
PG5 LR IE .

PEHLY A5 5 IR B H R T

AL S5 Slew Rate 1E7 .

SRS 110 AT ) Bus Keeper. i/ R4z HLFH & Open Drain %t
I

o RFRIAI

DS100-1.8 12(75)




3 LN 3.3 B N\ Hir b

/O #4537 K@M . SDR #EzCLL & DDR 5% fiiki .
GW1N-1S A1 GW1N-6/9 2%f4 Top 21 110 CFF MIPI $ A\
GW1N-6/9 21 Bottom JZ 1 1/0 SZHF MIPI %

GW1N-6/9 &1 Top JZ11) I/O #1 Bottom JZ ) 1/O 3 #F 13C
OpenDrain/PushPull ¥4t

3.3.1 I/O B LRt

GW1N-1/2/4/2B/4B/6/9 1] 1/O £.35 4 4~ Bank, {1 3-5 iz~ &4~ Bank
SRRt e, AP 11O HUE Veco. GWIN-1S 1 1/0 £3E 3 4 Bank,
WKl 3-6 AT, B> Bank SCREERAMAE R, 7 I H IR Veco N FFE SSTL,
HSTL %5 1/0 S AN bii, H4 Bank IS$2{f— NS 2% K (VRer), AP
A LLIERAE R 10B N E ) Vrer YR (25T 0.5*Veco), WATIEFINLH Veer Hi
AN Bank AF & —A 110 & IE M Veer HIN)-

3-5 GWIN-1/2/4/2B/4B I/O Bank 7 R~EE

| 1/O BankO |
S Top I

§ GWA1N-1/2/4/2B/4B

queg o/l
Wby
Tueg O/

— Bottom —
1/0 Bank2

DS100-1.8 13(75)




3 G A

3.3 Hi N f AR

DS100-1.8

A 3-6 GW1N-6/9 2344 1/0 Bank sy finEE

| /O Bank3 | | 1/0 BankO | | e Bank1|
S Top I
ol 3
gl o GW1N-6/9 2|F
5 2|2
— Bottom —
| /0 Bank2 |

3-7 GWIN-1S I/O Bank S ~EE

| 1/0 BankO || 1/0 Bankl |
Top ]

GWI1N-1S

whry
2ueg O/

GWIN #7%1] FPGA /=i 43 4 LV F1 UV PN RRCAR -

LV WA PE SRR 1.2V Ve BEHHLE, BT LA 2 F PR IIRE M 75 K
Veco MHEFFEATE 1.2V, 1.5V, 1.8V, 2.5V, 3.3V ML RIGKE L.
Veex S HF 2.5V 8¢ 3.3V it H &,

UV WA 5 8 SEB s — R e, B T R AR R4S, Y

i R S EF 1.8V, 2.5V, 3.3V L)%,

GW1N-1S Fl GW1N-6/9 #fF Top Z 1 1/O FF MIPI i\, GW1N-6/9

2844 Bottom 21 1/0 >ZHF MIPI % . GW1N-6/9Top /=41 Bottom JZ ] 1/0
. #F MIPI 13C OpenDrain/PushPull % # .

Varll |
YFE!

AR BOA R SR IR R 55 B
AFIRRAE A IR TAERSTE S 4.1 TR

GWI1N-6/9 #4411 Top JZ1) 1/0 FI/E MIPI B NI, A F I 110 1 Vecox 75 B it
1.2v Bk, Hdx40,1,3.

GW1N-6/9 2514:1#) Bottom /21 1/O FVE MIPI 4 H (B, Viecon 8 Bde it 1.2V HLJE.
GW1N-6/9 2841 BANKO. BANKZ1 F1 BANK3 [ I/O f:Ha R 1) :

14(75)




3 G A

3.3 Hi N f AR

DS100-1.8

- M Veeoo KFBEETF 1.8V I, Vecor M1 Vecos 8 1.2V, 1.5V, 1.8V, 2.5V, 3.3V,
- M Veeoo N LBV, Vecor Bl Vecos X8 1.2V 1.5V, 1.8V, 2.5V.
- M Veeoo N 1.2V, Vecor Bl Vecos X 1.2V, 1.5V, 1.8V,

ANE 1O Har AR HEXT Voco FIELR WER 3-2 Fiw
% 3-2 GWIN &7l FPGA =R #HFRME /0 2B R EHAERE

/0 %y th b 14 B ZE Gy Bank Vceo(V) i AR B) BE /1 (MA)
LVTTL33 B 33 4,8,12,16,24
LVCMOS33 b 3.3 4,8,12,16,24
LVCMOS25 b 25 4,8,12,16
LVCMOS18 b 1.8 48,12
LVCMOS15 FA Vi 1.5 4,8
LVCMOS12 L 1.2 4,8

SSTL25 | B i 2.5 8

SSTL25 I B 25 8

SSTL33_| B 3.3 8

SSTL33_I B 3.3 8

SSTL18_| B3 1.8 8

SSTL18 I B3 1.8 8

SSTL15 B 1.5 8

HSTL18 | B3 1.8 8

HSTL18_II B 1.8 8

HSTL15_| B 1.5 8

PCI33 A 3.3 N/A
LVPECL33E a5y 33 16
MVLDS25E 25y 25 16
BLVDS25E Z4y 25 16
RSDS25E Z4y 25 8

LVDS25E 25y 25 8

LVDS25 Gy 2.5/3.3 3.5/2.5/2/1.25
RSDS F4y 2.5/3.3 2

MINILVDS 24y 2.5/3.3 2

PPLVDS 24y 2.5/3.3 35

15(75)




ILMNA 3.3 N A
/O fridruE | /24y Bank Vcco(V) a4 BXEh AE I (MA)
SSTL15D a5y 1.5 8
SSTL25D _| Z4y 25 8
SSTL25D_I Z4y 25 8
SSTL33D _| Z4y 3.3 8
SSTL33D_I E4y 3.3 8
SSTL18D | Z4y 1.8 8
SSTL18D I F4y 1.8 8
HSTL18D_| Fa4y 1.8 8
HSTL18D I ZE4y 1.8 8
HSTL15D_| 25y 1.5 8
& 3-3 GWIN ZHFHMIA I/O XBE B WIEAE

I/O My NbRUE | Hd/224> | Bank Veco(V) IRFRIBIEI | R Vrer
LVTTL33 B 3 1.5/1.8/2.5/3.3 o 5
LVCMOS33 | iy 1.5/1.8/2.5/3.3 2 &
LVCMOS25 | i 1.5/1.8/2.5/3.3 2 &
LVCMOS18 | i 1.5/1.8/2.5/3.3 2 &
LVCMOS15 ek 1.2/1.5/1.8/25/3.3 | & i
LVCMOS12 | i 1.2/1.5/1.8/2.5/3.3 | & &
SSTL15 B 1.5/1.8/2.5/3.3 74 &
SSTL25 | B 2.5/3.3 A &
SSTL25 I B 2.5/3.3 A &
SSTL33 | B 3.3 A &
SSTL33_II B 33 o &
SSTL18 | ek 1.8/2.5/3.3 i &
SSTL18 I B 1.8/2.5/3.3 e &
HSTL18 | B 1.8/2.5/3.3 e &
HSTL18_II e 1.8/2.5/3.3 & 2
HSTL15_| B 1.5/1.8/2.5/3.3 5 P
PCI33 B 3.3 & 7&
LVDS ZEGy 2.5/3.3 R i

DS100-1.8
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3 LN 3.3 B N\ Hir b

/O S NAr#E | Hdm/ZE45r | Bank Veco(V) TRFEIBIEI | REFE Vrer
RSDS ZEoy 2.5/3.3 % o
MINILVDS Zy 2.5/3.3 i o
PPLVDS oy 2.5/3.3 i o
LVDS25E Zy 2.5/3.3 i o
MLVDS25E ZE5y 2.5/3.3 i i
BLVDS25E ZE5y 2.5/3.3 i i
RSDS25E 225y 2.5/3.3 % o
LVPECL33 ZEoy 3.3 % o
SSTL15D 25y 1.5/1.8/2.5/3.3 & &
SSTL25D | ZEoy 2.5/3.3 % %
SSTL25D Il | #%4% 2.5/3.3 i i
SSTL33D | ZE5y 3.3 i i
SSTL33D Il | #%% 33 i i
SSTL18D | ZE5y 1.8/2.5/3.3 i i
SSTL18D_Il | 4 1.8/2.5/3.3 5 %
HSTL18D | Fy 1.8/2.5/3.3 o 4
HSTL18D Il | #4 1.8/2.5/3.3 o 4
HSTL15D | | %% 1.5/1.8/2.5/3.3 F &
3.3.2 ELVDS i&it

GW1N-2/2B/4/4BI6/9 #4441 BANK1/2/3 SZ#FE LVDS %, {HE
BANK1/2/3 AN NS 100 B a4 N %43 UG HC H B . BankO SZ#F #5100
Wi UBH N 2243 UCEC FFH . 78 BANKO/1/2/3 2 H: LVDS25E. MLVDS25E.
BLVDS25E %5 H 2R AL, 4B RHE 2 W_(Gowin 4 E M (systemlO) /]
/715 HT)s

B LVDS [ A FELH S BHE 2 L (GWIN _ZZ/FPGA /243 Pinout FEH)s

LVDS [F%i N i 11O F AN 100 RRad £ lPHASR LS, % itS2
K| 3-8 i

DS100-1.8 17(75)




3 N4 3.3 N A
& 3-8 H LVDS i&it&EiERE
— GW1N-2/4/6/9%% 14 .
L txout+ rxin+ & txout+ rxin+ Bl
ﬁw ]_,—‘OOXQ {>f i 7<‘/> () 50Q
X500 ) I3 43 M—(50Q )
txout- rxin- %) txout- rxin-

DS100-1.8

A

41 N\10 Buffer

1t 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E %57 /) 1/0 #&i T Fe B, BH Y 25175 2 I,
(Gowin ZZE M (systemlQ ) H 1155 ).
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3 G A

3.3 Hi N f AR

3.3.3 /0 84§
K 3-9 5 GWIN %71 FPGA 7= 5h i 110 2B 58 [ry% H 3545
& 3-9 1/0 i@\t ~EE
TCTRL | TCFF >
GND H
» SER > L
—
TDATA | » OUTFF »
IODELAY
K 3-10 5 GW1N %741 FPGA 7= 51 11O B N5 -
& 3-10 I/O iZBMAT~=E
[ > ClI
[ > DI
IODELAY » INFF [ > DIN
id —>]
» |EM N IDES L > Rate
Sel [ > Q
GWIN %71 FPGA F=5h 10 110 12 58 40 s He v B Gn R -
ERIER

K 3-11 NIEIR M IODELAY. GWIN Z7%1 FPGA 7= 5L A 110 #ie,
% IODELAY fHtk, @It AtpaEiR KZ)h 128 25 x 30ps=3,840ps.

& 3-11 IODELAY R~EE

DI |

k‘

SDTAP |

>

DLY UNIT

SETN |

\ 4

VALUE |

DS100-1.8

DLY ADJ

[ >DO

[ >DF
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>
o3

\

3 &l

A\

I

3.3 Hi N f AR

DS100-1.8

AT PP AR RE AR 1Y) 3
AT

AR, AT 1EM BB HR AT 2 & 5 1, IODELAY AfE
(A IR} FH g A A

/O H77%

K 3-12  GWI1N &% FPGA 7= i ) 1/O & A #s it .GWIN &% FPGA
P RS 11O ERSE Mt T dm e N 25 /775 INFF. % 27 7748 OUTFF flEfH
B Z A7 4% TCFF.

& 3-12 GWIN # I/O FEE~=E

D Q- =

CE

CLK

SR

Yy

CE 7] LAZwFE AR H P4 24(0:  enable)sl s HFA %% (1: enable).
CLK ] LAG A b Ty fil R R Bl o

SR A A FE N [F25 155 (1 SET/IRESET 5 34 (disable).

BT 2] LA R N 2 A7 2% (register) B8 17 2% (latch) »

EUAFAR IR

HUFERREL(IEM) 2 F R BURE S iR 10, FHT@ A DDR #X., Wik 3-13
FRs o

3-13 GWIN B IEM ~EHE

CLK [ >—— —— > LEAD
DL >— IEM —— | MCLK
RESET [ >— —— > LAG

R ZE DES &k

BRI L /O AR 1 IR 45 DES, F& 1 110 BHENHIT
o

£ {L28 SER #&Etk

BN T /O AR 1R R HR AL As SER R, £E 1 1/0 BRIEN
e
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3 LN 3.3 B N\ Hir b

3.34 /O BB T {EER

GWIN Z %] FPGA 7= i i) 11O B4 2 Fp TAER . B —Fh TAER K
T, 1O(E 110 #4055 ) X IEC & i HHE 5. BiANES. INOUT (55
K =R EESCE =8 EE D).

GW1N-1S Fl GW1N-6/9 HE JIER S+ 110 4. GWIN-1 [ A
IOL6(A,B,C....J)f1IOR6(A,B,C.... )N KF 110 B, HADE IS F7 110 124 .
GW1N-2/ GW1N-2B #1 GW1N-4/ GW1N-4B )% il IOL10(A,B,C....J)#
IOR10(A,B,C.... )N # 10 B4, HAWE S EF 1/0 24,

iR

AN 10 B 3-14 B, U {ES TC. DO LA DI
B CRU 538F N #Bi&EEE.

& 3-14 ZBEERTH /O BEEHREE

TC

DO »—@ |0 PAD

DI <

SDR &3

AR E R, SDR AR T 110 & 472, i 3-15 frax, A LA
B R EE 11O [P JF 1 fE

%] 3-15 SDR =X T /O B S HREE

TCTRLL D  Ql—
CE
— >CLK
~ SR
DOUT | D Q| ——e—{<10PAD
OCE[ CE
O_CLK [ >CLK
OSRL SR
DIN <
5o
ICE[_ > CE
| CLK[ > >CLK
SR> SR

DS100-1.8 21(75)




3 G A

3.3 Hi N f AR

DS100-1.8

e CLKf#ifigf55 O_CE Ml |_CE LR & sy B P g Bl AR H T4 R
o [IHME5 O _CLK A1 |_CLK 7] LABC & N A E b & 80T BEEfb % s

o KMERNET O_SRMI_SR ATLIECE ARDEA . FDEA. RDEM. RPEM
BEA T B R AT fE s

e  SDR I TH /O 745 v] LARC B A 18 25 47 2% 5K Latch.
A DDR #3

7EiHF DDR #58F, GW1IN %1 FPGA 7= 5 ] DLz B8 & 1 110 Tl FE

GW1N-1S 1 GW1N-6/9 #1137 #F IDES16 £l OSER16 #i=,, HAih
A SRR

K 3-16 ~iEH DDR i\, PAD 5 FPGA W H RN 1:2,
3-16 I/O 12489 DDR N ~EE

D —»

IDDR /> QLO]

CLK —»

K 3-17 ~iEH DDR %, PAD 5 FPGA WEZHEZK AN 2:1.

[ 3-17 /O iZ3E# DDR #ili =~ =E
DI1:0] — 4>

CLK — >

ODDR —> Q

IDES4 25

IDES4 0T, PAD 5 FPGA W4 HE AN 1:4.,
3-18 I/O iB48HY IDES4 SN REE

D—»
FCLK ——>
PCLK —» IDES4 —> QI3:0]
CALIB —>»

RESET —»

OSER4 =3,

OSER4 #X T, PAD 5 FPGA WBHEIEZELL A 4:1.
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3 G 3.3 i N B
[# 3-19 I/O iZ%8rY OSER4 it~ =
TX[1:0] —45»
D[3:0] —4 >
FCLK —»  OSER4 4> Q[L0]
PCLK ——>»
RESET —»
IVideo #5
IVideo # X, PAD 5 FPGA W& HHELL N 1:7.
& 3-20 I/O BB IVideo N EE
D— > <«—— CE
FCLK ——>
PCLK —» IVideo 4> Ql6:0]
CALIB —>
RESET —>»
!
IVideo F1 IDES8/10 ¥ i FHAHAE 1/O BIHEYE . Qi A s 1/0 Anife, U 1/0 B AGEE
o FEIXFHELL T, SDR AR AN 8 A Ak n] LA A .
OVideo &3,
OVideo #\ N, PAD 5 FPGA @ %ELL A 7:1.
& 3-21 I/O 238/ OVideo HitHR~EE
D[6:0] — 4>
FCLK ——» .
OVideo
PCLK —>» —» Q
—>
IDESS &3
IDES8 #i:X N, PAD 5 FPGA W #BZ 4 # KL N 1:8.
3-22 1/O B8 IDESS M\~ = E
D —>
FCLK ——>
PCLK —» IDESS8 —%> Q[7:0]
CALIB —>|
RESET ——»
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3 4Efy

>
B

3.3 Hi N f AR

A\

I

OSERS &3

OSERS8 # 1, F, PAD 5 FPGA NP4 IEZL A 8:1.
& 3-23 1/0 iB#]AY OSERS i ~E=E

TX[3:0] —#4>
D[7:0] —g>
FCLK —»  OSER8  —4» Q[1.0]
PCLK —»

RESET —»

IDES10 23

IDES10 # X, PAD 5 FPGA WN#FZHHEZ N 1:10.
& 3-24 I/O iZ38#Y IDES10 A R~ E=E

D —>
FCLK ——>
PCLK —»  IDES10 44 Q[9:0]
CALIB —>»

RESET —»

OSER10 &3¢

OSER10 #3\ N, PAD 5 FPGA W& Z Ll N 10:1.
& 3-25 I/O iZ#8 /Y OSER10 #ith =~ EE

D[9:0] —+4 o>

FCLK —>|

PCLK OSER10 —> Q

RESET —>»

IDES16 &3,

£ GW1N-1S 1 GW1N-6/9 #3443 #F, IDES16 # = T, PAD 5 FPGA
N EBZ R R LN 1:16.
3-26 1/O 11889 IDES16 M\ R E

D—»
FCLK — >
PCLK —» IDES16 —4> Ql15:0]
CALIB — »

RESET - »
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

OSER16 &3,

D[15:0] — //g>

RESET —»

£ GW1N-1S fl GW1N-6/9 #5f4H 3 #F, OSER16 £ T, PAD 5 FPGA
N ER 2 R LA 16:1,
[ 3-27 I/O 238/ OSER16 it m=E

FCLK —>»

PCLK OSER16 — Q

3.4 BURERSBEH FRHE R ARR

3.4.1 &

DS100-1.8

v
°
°
°
°
°
°
°
°
°
°
°
°
°
°
°

GWIN 5% FPGA 7= it 1 = & B i B VLA fifs 2 TR o 1X L A7
fifi 2% GO IS A7), AT IR, A £ B FPGA BRI, BRIFR
PulREF S PENZME 2 (B-SRAM). 7E FPGA [ F1 44> B-SRAM ik 5
3/~ CFU HIfi & . B4 B-SRAM FIHLE f 5 18,432bits(18Kbits). 2L

FER ARG Hg LA C Single Port, WU 45X Dual Port, O XU

#5X Semi Dual Port, R EfEffasti=. £3% 3-4 H15H T B-SRAM 155
PSRV P
F B FPUIRFF S BEN A6 25 ST P S Re v et 7 ORFE. BLIF

B-SRAM #2{IL ) & Fh Ty e -
1 M ER R K7 5N 18,432bits
ISk 2] 190MHz
i AL Single Port
X 1455 Dual Port
Py X C A Semi Dual Port
RO ISAL Parity Bits
Peft R rfig a5l ROM
s e FE M 1 A3 36 47
Z i e /E 38 Mixed Clock Mode
Z ¥4 %5 FE A R Mixed Data Width Mode

FEXU- 5 LB B 80E 98 B SR 71T 8 fE T BE Enable Byte

FAEAL, AR RETR

1E# 135 Normal Read and Write Mode
J5#L)5 5 Read-before-write Mode

15 Write-through Mode
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3.4 BUIRi A FEHLAT i 2 LR

% 3-4 B-SRAM {5 E21hEE

it 1 44 R 77 17 ik
DIA | A it VBRI NS 5
DIB | B i AR NG 5
ADA | A iy [ b5 5
ADB | B uify [ k(5 5
CEA | A i FUN B SRR (S 5
CEB | B i [ I B e A5 =
RESETA | At 1 25 A7 s BALE 5
RESETB | B i A7 4 E L5 5
WREA | A i I S ERE(E 5
WREB | B Ui /5 i fefE 5
BLKSEL | FA BTG 15 5
CLKA | A it B S5 5
CLKB | B i H B/ 5 N85 5
OCEA I A ity 1 5 A I B REAE S
OCEB I B it [ 4 tH B A7 A I B A BE A5 5
DOA ol A o
DOB ol B o H

3.4.2 FHEREERR

GWIN F7%1] FPGA J™ it AR i 2 BEALAF i 45 7 S 2 M i 480408 9

N 3-5 fizm.
+® 3-5 FHERALETIR
B AR X AR Py Xty 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
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 x9 2K x9 2K'x 9
1K x 18 1K x 18 1K x 18 1K x 18

DS100-1.8
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3 L H 3.4 IR A B LLE (4 B BE

B R X I DX I 2 R
512 x 36 - 512 x 36 512 x 36

3.4.3 FlE AR EEE

GWIN Z %] FPGA 7= i I HUR B S BN AT s At n] 3L FR & B 2k
T PEERAE o E X 1A 2 AN O X AT, 15280 55 i B8l o8 52 ] AN ]
{H 7B 3R 3-6 F1R 3-7 MIHCE RN .

+® 3-6 Wi IR AR EHE R ES IR

L% S
16Kx1 | 8Kx2 |4Kx4 |2Kx8 |1Kx16 |2Kx9 | 1Kx18
16K x1 | * * * * *
8Kx?2 | * x x x «
AKxd | * « x x x
oK x8 | * « x x x
1K x 16 | * « x x x
2K x 9 * *
1K x 18 * *
!

PRIEA %7 RN SCRF IO
R 37 AR OB S EEREREERETIR

5 i 1]
i
16K x 1 8Kx2 |4Kx4 | 2Kx8 | 1IKx16 | 512x32 | 2Kx 9 1K x 18 | 512 x 36
16K x 1 | * * * * * *
8K x 2 * * * * * *
4K x 4 * * * * * *
2K x 8 * * * * * *
1K x16 | * * * * * *
512x32 * * * * * *
2K x 9 * * *
1K x 18 * * *
3!
PRVER “*7 BIFRIR SRR
3.4.4 FERETIRERCE

B-SRAM #5211 fE (byte-enable) IhRE. ] LA ANEE, Hik
WIEFERIMFE TSN OB EE se gk 2L R . 135 1 RE(S 5 (WREA,
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3 LEHA R 3.4 BUIRi A FEHLAT i 2 LR

WREB), /& byte-enable Z3UiL i T4 B-SRAM HIE5#:4E.

3.4.5 KA IhEERC E
B I HUIRE S BEN LI 2355 B-SRAM N B 1 A5G A7 B B . B
FTES O AL ] RIS AL, AT LLASRAE i s . 75 2 S 0 R R A
AR,
3.4.6 [ HRME
o T H MHURFRSBENAT AL 4 N 27 A7 8% SCREF D
o i A AR Al AR MUK R A AT A i A P R R
o P74 1] 55 bypass-able.

3.4.7 LEIFR

B-SRAM =7 #¢ I LIS B &SN A7 it 28 VIda1k . 72 IS FEH, B-SRAM
FREHRES, FraEdE N 0. HORESHIE H T R 28 X ROM.

3.4.8 FHERRRIEERER

B-SRAM (1 N\ & 47 & ] FHORSCHF R0 S AR, i i = A 4 T DU AR
IKER AP ARR AL S P I BETT I fE . B-SRAM H A (1 X0t 11 # AE A5 = mT ok
SCHFARTAE PN 1 B RERAE, AP MRS ISR AT PN IO S, B A
7 B e 3238 P — AN AT — N5 o i A R 1 B AT DASHAA 58 AT 1
ipg

Bim OB

E B3 LK, B-SRAM AJ AZE — MR B-SRAM #EAT 5280 E R 4E .
ESEAET, WE5ANREES£ET] B-SRAM [ifiH . LEFIEHR 5
(Normal-write Mode) 13 5 5 2 (Write-through Mode). 4% &5 1755 55 i
(Bypass)i, #rid H LA Rl — NS ) B . B 1 2K x 9bit A7 B
HE Pl 4 ] 3-28 Fior

3-28 B O FiEENIER

DIB:0] /g >
AD[10:0] —1 >

WRE ——>

CE——>»
B-SRAM ﬁ;» DOI[8:0

CLK ——» 9 [6:0]
RESET — >
OCE —»|

BLKSEL[2:0] /4 > | | BYTE_ENABLE

DS100-1.8 28(75)




3 G A

3.4 BUIRi A FEHLAT i 2 LR

NERAIIH T AR BT A EL -

< 3-8 BigOFMEL EETIR
B i B A 5 HEDbit) | i O | FAEIRE | BURGTE
B-SRAM_16K_S1 | 16K 16Kx1 | 16,384 | 1
B-SRAM_8K_S2 16K 8Kx2 | 8192 2
B-SRAM_4K_S4 16K 4K x4 | 4,096 4
SP B-SRAM_2K_S8 16K 2Kx8 | 2,048 8
B-SRAM_1K_S16 | 16K 1K x16 | 1,024 16
B-SRAM 512 S32 | 16K 512x 32 | 512 32
B-SRAM_2K_S9 18K 2Kx9 | 2,048 9
SPX9 B-SRAM_1K_S18 | 18K 1K x 18 | 1,024 18
B-SRAM 512 _S36 | 18K 512x36 | 512 36
Wim OE=ER

B-SRAM SCHEXU S, LA 3-29 Jyfil, A7 X} B AN v 1Al T 454

o i [ [ I AR AR
o A H [ I AR
o AR i HHEEAS

[ 3-29 Wik O FiEERIER
DIB[15:0
DIA[15:0] /¢ > j ADE[,[Q'O]]
ADA[9:0] — 5> 10 .

WREA ———>»
CEA ——>
B-SRAM
CLKA ———>
RESETA ——»

OCEA —— >

<«— WREB
<«—— CEB
<«——— CLKB
<«——— RESETB
<«——— OCEB

DOA[15:0] </ | | BYTE_ENABLE ﬁ?’ 6 szs[ji[oz]zm
7 3-9 P T X AR R T A LA
& 3-9 Wi O FHEEC ERNTR

JR 5 ic B A FE(bit) | uHE | FEHEIRE | BPEAE
B-SRAM_16K D1 | 16K 16K x 1 16384 1
B-SRAM_8K_D2 16K 8K X 2 8192 2

oF B-SRAM_4K_D4 16K 4K X 4 4096 4
B-SRAM_2K D8 | 16K 2K x 8 2048 8

DS100-1.8
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

JRiE fic B AR = wEDit) | OB | EERE | BdEAL
B-SRAM_1K_D16 | 16K 1K x 16 1024 16
B-SRAM_2K_D9 18K 2K x 9 2048 9

DPX9
B-SRAM_1K_D18 | 18K 1K x 18 1024 18

8%k O 238

NEER T 1K x 16bit £, A SCRR R SR E R S ERE. H

FE R E]— N0 A Be (0 5 41

HECRE A S, B i3,

& 3-30 fh%iR O AR NER 1

DIA[15:0] — /¢ >
ADA[90] — /g >

WREA ————
CEA ———>
CLKA ———>
RESETA ———>

BLKSEL[2:0] —/5—>

B-SRAM

| | BYTE_ENABLE

< /o ADB[9:0]

<«—— CEB
<«—— CLKB
<«———— RESETB
<«—— OCEB

— s> DOB[15:0]

% 3-10 HAIH TP X A T A L &
F 3-10 (AR O FE I ERA TR

JiE Pic B A REOi) | wmHERX | FERAE HRAIE
B-SRAM_16K_SD1 16K 16K x 1 16,384 1
B-SRAM_8K_SD2 16K 8Kx 2 8,192 2
B-SRAM_4K_SD4 16K 4K x 4 4,096 4

SPP B-SRAM_2K_SD8 16K 2K'x 8 2,048 8
B-SRAM_1K_SD16 16K 1K x 16 1,024 16
B-SRAM_512_SD32 16K 512 x 32 512 32
B-SRAM_2K_SD9 18K 2Kx 9 2,048 9

SDPX9 B-SRAM_1K_SD18 18K 1K x 18 1,024 18
B-SRAM_512_SD36 18K 512 x 36 512 36

DS100-1.8
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

HiERER

B-SRAM T it & i R s as i, Wi 3-31 Frox. F P AliE A7
SRWIGRA S, R g AR ORI GA AL R G gs . P LR ROM
FINEE, GMAVIUE SO . FE 28 b FE YRR I R 58 IV UG AL A
& 3-31 RiEER FiEER

AD[9:0] /5 >

CE——>»

CLK ———»

B-SRAM
RESET — >
BLKSEL[2:0] —/5—>
DO[17:0] «—g—
4~ B-SRAM FI L B il — > 16Kbits ROM. % 3-11 151 7 ROM H
X PTERCE
= 3-11 RiEE RN TR
JR T fic B DY) | O | FERE | BdEA
B-SRAM_16K_O1 16K 16K x 1 16,384 1
B-SRAM_8K_02 16K 8K x 2 8,192 2
B-SRAM_4K_0O4 16K 4K x 4 4,096 4
ROM
B-SRAM_2K_08 16K 2K x 8 2,048 8
B-SRAM_1K 016 16K 1K x 16 1,024 16
B-SRAM_512 032 16K 512 x 32 512 32
B-SRAM_2K_09 18K 2K x 9 2,048 9
ROMX9 B-SRAM_1K 018 18K 1K x 18 1,024 18
B-SRAM_512 036 18K 512 x 36 512 36
!
ﬁ;igﬁé%ﬁﬁﬁqﬂ, SAAE5 RESET RN 2 474 Rt 25 77 48 AL, FEAREIE PR AT
i T

3.4.9 B-SRAM #{E#EX

DS100-1.8

B-SRAM 37 #F 5 Fh#ERI, 3G 2 Fhisti/EE 0 (55 420 Bypass
Mode, ¥i/kZkizi PipelineRead Mode) 1 3 F 5 /A 2 (1F % S .
Normal-write Mode, #E: Write-through Mode, %¢i )G S5 K:
Read-before-write Mode) .
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3 G A

3.4 BUIRi A FEHLAT i 2 LR

DS100-1.8

IERMERR

M B-SRAM 3% H #itie m i i th = A 4 At B AN G At A AR
MIKRART

FEFZD G NAFAE AR, A0 et o A o AR ) SRR 96 15 B K 36

(A
E RN

ANt A AR B OR B E A7 6l 25 (Memory Array) 1% H -
B 3-32 Bk (kO & Wik RN TR LR

AD
Dl —»
Input Memory Output
Register | Array | Register DO
A r A A
CLK
WRE
OCE
WREA ADA ADB WREB OCE
DIA —>»
Input Memory .| Output
Register Array | Register DOB
CLKA—>» T
CLKB
CLKA ADA  ADB CLKB
«—o
DIA—» _MPut > < Input e pig
Register Register
WREA Memory WREB
Array
Output .| Output |_
" Register | " Register |
OCEA—»> <«— OCEB
DOA DOB
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3 LEH AR 3.4 JolRH A BEHLIF hA 2B

BHERN
EFEER

X AN AT IR S H0E, st A SR AR . BEAEE A S
DAL

BWERR

FEMREECR, A AT SRR, 5 & B I
o

i ERA

FEMERESCT, XA BT S ERAER,  JFOR A e 2 LA e Y
fth, LIRS AN AT,

3.4.10 B gpiRT
% 3-12 3 H T AF B-SRAM T R FH (1 B A X

& 3-12 FRHMER AL B TR

Iy P = Xty IR Dy X AR b RE e
LA Yes No No

/5 AR Yes Yes No

Fuim OB | No No Yes
I 37 B iR

K 3-33 B 1 AEX U A T a7 i g A AR G, A & —
AL CLKA G 5426 1 im0 A FIFTAT Zr474%, CLKB {5 5% 1 ¥ X
B A w7 4% o

3-33 BT EER
CLKA ADA ADB CLKB
DIA—» _IMPut > < Input ' pig
Register Register
WREA Memory WREB
Array
Output | Output |
Register "| Register |
OCEA —» <— OCEB
DOA DOB
EER#HIEN

K 3-34 s AR X ST 32 5 I bl AR e AN 1 & —

DS100-1.8 33(75)




3 G A

3.5 I S INTE JE (GWIN-1 1 GW1N-1S)

AP HEE(CLKAYE SHEH] 1 im0 A KIS AR . SHbhb i/ 5 e
B9, SN (CLKB)E 54l 1o H B 3 & . S b A (i fe (s = .

3-34 IR HMER
WREA ADA ADB WREB OCE
DIA —>»
Input | Memory | Output
Register Array | Register DOB
CLKA—>» T
CLKB
B i O B X
K 3-35 Eo 1 b I Bl
B 3-35 Hiim O B $ER
AD
Dl —»
Input Memory _| Output
Register | Array Register DO
r A A
CLK
WRE
OCE

3.5 Al P INEXIE(GWIN-1 1 GWIN-1S)

3.5.1 &N

DS100-1.8

GW1N-1 1 GW1N-1S #24t 12 Kbytes (48 page x 256 Bytes) [}/
INAFEZ I (User Flash), FE4FEU0R s
e 100,000 X5 Z i J& 3
i 10 A BdE PR A7 HE 71 (+85°C)
AT B e N L 2 58 8/16/32
TS 1A]: 256 Bytes
3UA F R
WIS E: 8.2ms
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3.5 I S INTE JE (GWIN-1 1 GW1N-1S)

3.5.2 IS
K| 3-36 y GW1IN-1 £l GW1IN-1S 2844 J N5 S AE
& 3-36 GWIN-1/GW1N-1S B FIRFik A5 S

Ra[5:0] —/—>
Ca[5:0] —/5s—>|
Mode[3:0] —4—>
Rmod[L:0] —5—>
Rbytesel[1:0] —5—>
Seq[1:0] —4—>
Din[31:0] —g5—>]

Aclk —— |

Reset ——— |

«—/s— Pa[5:0]
% Wmod[1:0]
% Whytesel[1:0]

«—— Pw
NVM «—— Pe
«——— Oe

[ «—— Sleep

#» Dout[31:0]

*® 3-13 FI PINFIER(ES LA

B Jilal | R
Ra[5:0] | Irihtb a2k, T IEBRAAE TR —AT
Ca[5:0] | FMihEEE, TR RT3 .
Pa[5:0]° | FH 3 38 DU A7 L hk (1) 3 — 31
Mode[3:0] | I PERAERA
Seq[1:0] I P R E IR o
Aclk | B E AR [R5 I
Rmod[1:0] | R T 42 ]
Wmod[1:0] I BB AL T A
Rbytesel[1:0] I TR I R
Whytesel[1:0] I Gk
|
|
|
|
|
|

Pw TUBAFHE I BN
Reset® TAifES, = PFER.
Pe LA R e -

Oe Hoth a4 e

Sleep* MEARAR S, BT 2K
Din[31:0] EE/EE IPANISES
Dout[31:0] o) ot th S22

B!

o [1EHIES . Mk 5B 5 im 14K,
o [2lPafES 5 CafsohfetllF, XHTET Pafss T BF B KmIERIE, Cafd
5 HT Flash (A5 51 EHAH OGO #BRAE .

DS100-1.8
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3 &l

=
5

| 3.5 fl P INTEE IE(GWIN-1 Fl GW1IN-1S)

o [EAME T BT RN M FAMET 20ns, BEALE SHAUS FER 6us 5 T H

i A
o [ AT DAL NAF BRI N EIRAE LA A ThE, HEIR(E 5 Hifk )5 75 & 6us 5Bt
AT HAHERAE
3.5.3 BB FEIXFE

PP AT LOE I 3 B A R B S I I A 5 R e ) A A\ i 7 9
B 7 98 5 S 5 RO RO R Wk 3-14 MR 3-15 Fios.

= 3-14 AL
Rbytesel Dout
Rmod[1:0]
[1] [0] [31:24] [23:16] [15:8] [7:0]
00 J J X X X J
01 X X J J
1X X X J J J J
 3-15 MADLERIEEE
Whytesel Din
Wmod[1:0]
[1] [0] [31:24] [23:16] [15:8] [7:0]
00 J J X X X J
01 J X X X J J
1X X X J J J J
!
CTRREREMN, X7 BRI
3.5.4 #{EER
F a7 L B Mode[3:0] R IE FEA R i /e X, BAR IR 3-16 Fis .
= 3-16 HIEE L
Mode[3:0] HhiR
0000 M SRR AT R B ON R
0001 KRB, METIREHNEE
0100 5 B T A A
1000 T (EAT) 8B
1100 T(EBAT) gfE
3.5.5 iEHRE

Mode ¥ B N“0000”/5, Aclk bR B 3 NS A 20, e EAR
AT 7 EREE Seq[1:0]HIE N 00", i & Fidm St 8] (<=38ns) J&5, %idE
¥ 2 B ILAE S B B Dout.
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3 N A

3.6 /1IN U (GW 1N-2/2B/4/4B/6/9)

3.5.6 R{E

P NN S5 5 2
T7 R A 2
R Bde BN TUBAE
R e mh (A7 Gk ST TR AR RE LR “17
PRERGE P A7 BT,
R T Hh R R0 G A 2 A7 BT
B oo)E, HEAN “07; WREF ik HoT)E, BaREN “17. 17
B IT “0” L@ gy “17, (H2 “17 AredidgmfEgh “0”,
DL, BT S NBRAE A N B BEAT R ER
BB

o M D oE

A LUK DU B U — AP I 25 N Flash (821 SRAM. 5 A\ 1248
FHEEEH Pw (5 5886, 5 Aclk £%. Pa (Page Address) {558 E %
ESPNYIE: Reaaiaf:iibiR

BN T B E AT N S B T B B R . LB AR ZE — S5 N, ¥ Mode
H¥%E N “0000”, Seq[l:0]%E N “00”. TS NFIEHE )2 BUEAE
SR AT
BRI BITE

55 NTAFEAEARR, TR IBUFEAE 2 B Aclk #2161 . Mode &
4 “0100” J&, Aclk EF#RENN NG BRITBAE, BT Seq[1:0]
TELRFF AN “007, TUBFEIRTE—A Aclk A B i5 %

HRBRFImEE

BN FE 1A E 75 2% Seq MEIZ IR 1>2>3>0 W7 & —i, XLk
VETREZD R . — IR R AR 5 28 1) [ — T AR P IR

PR A0 G R 45 A 1T 75 08 o T AR 4R AR K 0 v B A2 o B N R UL
“17, WigmtiElEE T 2K PEP (pre-program) &17 (Mode“0001™),
SR G ACE = - BT gmFE (Mode“1100”) & 1 IX 8K, XA A2 RE Rre L A

o

3.6 A RINTE &R (GWI1N-2/2B/4/4B/6/9)

3.6.1 &t

DS100-1.8

GW1N-2/2B/4/4B/6/9 2842t H P (N7 51 JE (User Flash),
GW1N-2/2B/4/4B 1 F INAZ B2 25 & 256Kbits, GW1N-6/9 (1 H F INAF
PR 2N 608Kbits. 7 N A7 TR AT A6 AN A1 A7 i oG 2Rk, —4T H 64
MNHFAE BT R, B SR IR TN 32bits, AT A7 fif FR T A oA
64*32=2048 bits. BEFRERMECFETUEERR, — A RN 2048 F17, BI—01
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3 G A

3.6 /1IN U (GW 1N-2/2B/4/4B/6/9)

3.6.2 i 55

DS100-1.8

W 847, FFEL R

10,000 K 5 F5 i JE A

I 10 4F B E R Or A7 RE /1 (+85C)

BRI %E: 32

GW1N-2/2B/4/AB % &:: 128 17*64 %11*32 = 256kbits
GWI1N-6/9 75 &: 304 17*64 %1*32 = 608kbits
THRBREE): 2,048 75

PRIH TR bR/ T R R A

A% 40MHz

TYFEm ] <16ps

TUHERRI ). <120ms

LI

~ EERHEFLEN R 2.19mA/25ns (V) & 0.5mA/25ns (Veex)(MAX)
- mFRIEERRERAE: 12/12mA(MAX)

K 3-37 Jy 7 A7 REER A S AE

3-37 GWIN-2/4/2B/4B/6/9 B P AE#HOES

XADR[N:0] ——41> «——— XE
YADR[5:0] ——4—> «—— YE
DIN[31:0] —g5—> NVM «—— SE

DOUT[3L:0] +—5— «——— PROG
NVSTR ———> «——— ERASE

& 3-17 A FNFRR(E S L RR

BT | AR | R

X Huhik gk, Vil AT iaht, b XADR[N:3)H Fi&# 5 — 7, XADR[2:0]

o T IEB— 3 —147, —0ith 8 74, —1TH 64 FIZH k.

XADR[:0" | GWIN-2/2B/4/4B: #: 128 /7, n=6

GW1N-6/9: 3t 304 17, n=8
YADR[5:0]° | I Y bR E, HTEEFE AT R T RS, —1TH 64 54K
DIN[31:0] | R TETRANSE S
DOUT[31:0] | O EAE/ T TPy o
XE? | X HUbEERES S, 24 XE N O ik, B iAT b3 AN g
YE? | Y HbEEREE S, 24 YE N 0 EHE, B Bl bk A RE
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3 G A

3.7 U E T AL AL LR

SE? | REMBCRFALREE S, P A

ERASE | BRES, SRR

PROG | iR, mHETFAER

NVSTR | Flash E#la A2 (55, i~ 2L
¥
o [1[#EHIET. HulAE 5 AEIE(E T um A4 FK.
o [2]R M XE=YE=Vcce H H SE i MK 7 ZER (Tows, Trws) IR, SHEEIEA ZH

. 12 H R A b bk & i XADR[5:0]#1 YADR[5:0]#f 5E i »
3.6.3 HR{EIE

* 318 APERKEER
R XE YE SE PROG ERASE NVSTR
A H H H L L L
g AR H H L H L H
TR H L L L H H
E !

3.7.1 Bifv

DS100-1.8

“H” fl “L” Bt F AR T

3.7 WFES IR

GW1N-2/4/2B/4B/6/9 23447 BAG 5 [\) DSP fHt B . & =Sk
DSP fige i 77 Z a5 2 F P st Re 85 5 0 FE R 5K, 40 FIRCVFFT i 4%
DSP B FrtERefae . RIEM ARG . RS A .

DSP S(FF I ThfE:

NN

3 FhFEFEREAE (9-bit, 18-bit, 36-bit)

54-bit [} A/ HIZ H 5T

2 e A AT G IBk LIS 0 s o

TR A 2% (Barrel Shifter)

s S 8 & N I (Adaptive filtering through signal feedback)
B5 ] LLE 31HE (Computing with options of rounding to positive

number or prime number)

BETT

SCAF AT A2 A 55 o

GWIN [) DSP #E RS LT I A AL A FPGA FEF . B
DSP itk 5 FH 9 4~ CFU If7 & . 4> DSP ®B& A% Hot, BN HRuE
AR N %% (pre-adders), P 18 A7 (3% 2 (multipliers), Al—A>=#
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3 SN 3.7 HFHE T IR
ANHJEARRZ iz 55 76(ALUS4) .«
K 3-38 BoR | — AN EHITHISE .
3-38 DSP EH#T
AO[17:0] BO[17:0] PADDSUB[1:0] A1[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 INC4427] 18 18 54
«0” |sp1a INC[17:0] “” el agr | INAL
o vy T
v MUXB1 RE‘E;C
REG_PADDSUB REGB1
54
18 18 INAL 18INB1 INC
INAO INAO
SBO[17:0] %5
Pre-adder

SIBIL7:0]—4

A0
SIA[17:0]
7% . v )518

REGMBO

MUXMAO
REGMAD 18 MROBO
/5> SOB[17:0]
15 MROAO 1sMROA1L
v v </ CLK[3:0
_ | REG_CNTLI | 4 CLKE30)
ASEL[1:0] /,»> v L4 </ CE[3:.0]
BSEL[1:0] /> x x MRS )
072 REGSD /4 RESET[3:0]
ASIGN[1:0]7%> 26MO 36 M1
»SOA[17:0
BSIGN[L:0] /5> ' ' o
REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
L
LorD OADB|MDI<<18
alusel[6:4] T h 4 0" alusel[1:0] alusel[3:2] @J—V
' _MUX < B_MUX
«g ) 4
4 AOUT alumode([3:0] 54 B_OUT
CASI>>18—>| /
CASI[54:0] 4z <1 cour " LOADA={INCI17:0],INA};
INC—> 35 - - LOADB={INC[44:27],INB};
LOADA —» 2 54 g LU INA={MROB,MROAQ};
0 INB={MROB1,MROA1}
> ALU_OUT/STATUS /54
RND_INIT—>| MDO/MD1
RND| INIT-1—> !
REGOUT £e> CASO[54:0]
36
v
DOUT[35:0]
DS100-1.8
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3 LR 3.7 HUTE S AL F R
DSP #isfi A8 107 3-19 Fiw, W4k 3-20 Fix.
£ 3-19 DSP # Ok

It 4 K 1/0 27 Wi 1

A0[17:0] | 18-bit i #E%i A\ AO

BO[17:0] | 18-bit £ 4 A\ BO

A1[17:0] | 18-bit £ #E4 A Al

B1[17:0] | 18-bit £ A\ B1

C[53:0] | 54-bit Z#fif A C
BB A, A T9E0ES:. MINES SIA

SIA[L7:0] | E%i@ﬁu#ﬁfﬁw@@@ DSP *ﬁﬁ%ﬁ@iﬁﬁﬂﬂ% =] ‘
SOA, DSP HHHEM SIA | SOA [HIHEIR i []
e — AN A ] 3
AR B, M T9m0E:. fiNE'S SIB

SIB[L7.0] | E%E?ﬁﬂﬁiﬁﬁﬁﬁ@gaﬁ DSP *ﬁﬁ%ﬁ%ﬁﬂﬂ%\ 5 ‘
SOB, DSP N SIB 3| SOB [ ZE IR [H]
&AM 1A

SBI[17:0] | [IpE Sty Z A 1D AL

CASI[54:0] | K E AT —4~ DSP ) ALU %N, B T

ASEL[1:0] | AN #s B afeyk 28 1 A S NYRIE 5

BSEL[1:0] | e a1 B N YRIE

ASIGNJ[1:0] | BMANES ARFFAL

BSIGNJ[1:0] | WMANES B/ SAL

PADDSUB[L:0] | gbu%&ﬁ@f%ﬁ%ﬂ% 5, FT R INES 2 sk

CLK[3:0] | IREZETTIN

CEJ[3:0] | I B REAE 5

RESET[3:0] | F21R4, SAfES

SOA[17:0] o MAr B A

SOBJ[17:0] 0 A HE it B

SBOJ[17:0] o [HIpIES e e Z A e A A ]

DOUT[35:0] 0 DSP % th #di

CASO[54:0] o %Lé §¢$§JF~4\ DSP AT RIKIERE, fem

& 3-20 IS et

A Wi B B G &

AO register A0 N\ B (7 %

A1l register AL N TTAT5

BO register BO#i N\ 75 1785

B1 register BN\ A7 A7 2%
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0d

=

3 A

\

3.7 Hy a5 A AR B

DS100-1.8

A Ui S AH K 1

C register CH N\ ZF A7 4%

P1_AOQ register 77 FeHAOKI N FF 1745
P1_Al register FIRBAL N A7 A%
P1_BO register v e HBOKI N 77 1745
P1_B1 register F R BB LI N T A7

P2_0 register

T FRBLTK LA N A7 5

P2_1 register

AT FRBFUKER SN BT A7 A%

OUT register DOUTHi th %5 778

OPMODE register PR U ) 2 A7 4

SOA register ZAE4E SOA MR
BUINES

DSP 7 oot S PN T INGS, SEELTIN . TURAIAS LI RE o

HIT A 57 25 BT ) B T g

A7 AN N

o Jf47 18-bit fii A\ B 5 SBI;
e JFAT 18-bit fii A\ A 5L SIA.

Varll |
FE!

AN\ i A SRR A7 A A U 55 B A
iz PR FPGA 77 i T RTINGS AT AE D9 Th RERL R B Y, SCFF 9-bit

57 B KT 18-bit £37. 5% .

SRR

ey 23 (multipliers) i, T RTINS 2 S, FSRSePlaRiFizH . Feikds vl LA
BHHI9x9. 18 x18. 36 x 18 B 36 x 36, i N\ it Al H it 1) <7 R 2 A7 B pes
AR A — NIRRT B A

o 18 x 36 feiLss
® /18 x 18 Tk
e U/ 9x0 Ik

!

PN ZE e R] DLRC B R — 14 36 x 36 'Ly .

HREHET

> DSP % H T8 — A 54 K7 ALUSA, &5 ek 28 ThRE i — 25 o,
By N\ i ANV ) g 48] SCRE B AR AR B R 55 BE A . SCRFI D RE 045 -
o JEikasi i BE/O. BE A FEE B 1IN kis
o FEikavi i BE/0. BidE B MHEAL C HINEAREE 5
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3 SN2 3.8 I i

o K A, HdE B FIHEAL C LN IS H .
3.7.2 DSP B {E=RECE

e JyLAR(multiplier) X

o ik B n#s(accumulator) =

o ITRVLRAN B nge At

3.8 B§h

I B S AT A0t FPGA Rt RERI N H 28 EH 2. GWIN 5% FPGA
PEE AL T B AR R4 (GCLK),  EESERBIRIHTA B, BT
GCLK %5, At 7 mnd 4t HCLK %k, 1thah, b4t 78R (PLL)
FSER B I (DLL) 250 #h 22 R

3.8.1 € FHATEh ML

GCLK fEB MR R4, 77 L. RANGIE, SRR MLE 8
GCLK M %% . GCLK ] 328 i £yl A0 45 5 FH i B8 N8 REDRN A 388 A7 28 555
158 B 5 FH 0 st b N 7E B L R G s B e

DS100-1.8 43(75)




3 ikl

3.8 4

DS100-1.8

& 3-39 GCLK &R re

FIRL

GCLKO

GCLK1

GCLK2

GCLK3

GCLK4

GCLK5

GCLK6

|

GCLK7

3000 E:Er 3000 "

300a Q 300a f 30

CE CE
- ~
o o =
> 4 =N o Q
B N v R
~ —

(@]
m

/ 195 \
i

<&
| T:9g /
5

VL 30

0a
/ 198 \
Gt

(@]
m

CE CE
— ~
g B8l 8
s s o
- _ m
~ -

CE CE

.

<

T1:9
v
0a

//i\\
/ 195 \
i

(@]
m

L
\ T:98 /

/ 195\
ar

SELECTORJ[3:0]

L
\ T9S /
300a

(7]

m

F /
m :

o \ /
pi1

(0]

Y
)
K=}

P

v}
(9]
n

I

i

ELECTOR[3:0]

i

I
T

<‘%%

M

iy

[

300a ‘ 30

GCLKO

GCLK1

GCLK2

GCLK3

ZIER

GCLK4

GCLK5

GCLK6

i

GCLK7

i

i DQCE(Dynamic Quadrant Clock Enable) 7] 3 2547 /5% [4]
GCLKO~GCLK5, X[ GCLKO~GCLKS5 It4f, GCLKO~GCLKS5 K5 [ P &6
WERANEHEN, MR T 2814 10 SR ThAE

3-40 DQCE &R EE

CE

CLKIN

A 4

CL

ey

DQCE

J‘D CLKOUT
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3 ZERI A 3.8 I

RS IRK) GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)fz i, 1
K 3-41 Frw, WERZHAT LB CRU 7E VUM Bl N 2 ) shas e, %
ANty BRI Bl

3-41 DCS #OREE

CLKSEL[3:0] [ >

SELFORCE >

CLKO >
DCS — > CLKOUT
CLK1[ >———>
CLK2 [ >——>

CLK3 D

DCS w] LARC & LR LR
1. DCS Rising Edge % &,

BUFE TSR B i ETHR R NE & 1, ERnR B o i B IR R
NF B, ik 3-42 Frs,
3-42 DCS Rising Edge X TR FREE

CLKSEL[U] Js‘.\.'itch to ikl =t nesxt clkd rising E:Ig5| |

At next clkd rising edge ocutput goes to ™1™

CLKSEL[” | \ | At next clki rising edge output goes to "1"
CLKD
CLK1 ] | | | | L I | | | I | | | / | |
¥ h J ¥ hi
CLKOUT J S [ S L L L

2. DCS Falling Edge 15,

RIZE Y AT BRI B ) R RIS e N &= O, TR BT BEm B0 i N R e %
NHTE 2, ki 3-43 i

3-43 DCS Falling Edge #X TR FREE

CLKSEL[0] Q switch to olkD at next ol falling EJHL\ |

CLKSEL[1] \ [ \mm olkd falling sdge cutput goss to 0" | At mext ol falling edge output goes to 07

CLKO I I R
CLK1 _ 1 [ ] I [

Ckour [ [ LT Ls /L [ 1 E / I S I S

3. Clock Buffer f& =,
AR, DCS faith i) Clock buffer.
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3 G A

3.8 4

3.8.2 it

BIAH PR T — P R A ] HLE , T FRBIAH PR (PLL, Phase-locked Loop).
FIH NN 2 I B E 5 1 0 PR R N ER G5 5 RS FIAE A .

GWIN [ PLL B REaE S I n] LLER & RIS BRI, 38 I e & AN [F] (1 2 5
A CLHEAT I B R S (MR 20 00) . ARGZ RS . o5 s LU S T e

PLL fR ) 25 M HE K 1 3-44 B
3-44 PLL ~EE

IDSEL[5:0] ODSEL[5:0]
6 {6
) 4 LOCK
Detector > LOCK
CLKIN > DIV |—>
PFD —>
> CLKOUT
+ || vco |—»| vcopiv >
IcP
CLKFB [ > CLKOUTP
FDIV || «—| LPF |4» PS&DCA >
>
F’ A 1 3 [~ CLKOUTD3
N DIV
FBDSEL[5:0] >/
| sowv
i > CLKOUTD
\ \ \ \ A A A

DS100-1.8

[

PLL (IZ %I 8155 a] LLE AMEE PLL IR AR N, tm) L2 E it 48
Lk LM AR EES . mENEME B EEIEE S . PLL FIRBHE S5 AT
PUAMNE PLL BHE S A B RIE N, AT DU IS ek i & 1 4 JR i i (s
T RIEREE S B R EEE S

GW1N-1/2/4/6/9/2B/4B #5441 PLL HEREQ T -

i NANRE ] : 3MHz~450MHz

VCO B 4% iR : 400MHz~900MHz
e CLKOUT #th#i#yif: 3.125MHz~450MHz

GW1N-1S 28411 PLL PEREAN T
o HIAAMIFILHE: 3MHz~450MHz
VCO B AHEH: 400MHz~1.2GHz
CLKOUT %t Al i #: 3.125MHz~600MHz
PLL AT X4 B 88 CLKIN HE47 4502 2 AR 20450, THEA R -
ferkout = (FeLkin*FDIV)/IDIV
fvco = fekour*ODIV

feikouto = felkout/SDIV
ferp = feLkin/IDIV = fekout/FDIV

B> LD
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3 G A 3.8 Il 4

o foun NEIAITE CLKIN 4%,
® foikour ¥ CLKOUT Fil CLKOUTP I i .
® fokouro ¥ CLKOUTD I #iifii%, CLKOUTD A CLKOUT 7345 i i o
o forp N PFD % AHSIA .
HITri@Eid % IDIV. FDIV. ODIV. SDIV A3 Z M ESAR I #0155

PLL % 52 € 3-21 Frno

%= 321 PLL 3 O0E X
3 11 44 7k 55 ik
CLKIN [5: 0] LT = NEELTPN
CLKFB EIPN ST B N
RESET LEIPN PLL 4 #5 {1
RESET P N PLL 5¢ir (Power Down) {55
RESET | LITPN IDIV 8B5S
RESET_S LETDN SDIV #l DIV3 Efifs 5
IDSEL [5: 0] TN A IDIVAE, Y0 1~64
FBDSEL [5: 0] | %A A1 FDIV AE, o 1~64
PSDA[3: 0] LTPN BHASFALAE I (L THEA 3%)
DUTYDA[3: 0] |#iA BNAS 7 723 L il O BRI 20)
FDLY [3: 0] LTI CLKOUTP 3l &5 1B 45 il
CLKOUT i TOAHAEAT 5 725 LY 18 5 1 B ey
CLKOUTP i AR 725 L 1 8 1 B e
CLKOUTD it ;’f Eﬁﬁ %gl?_;;? 5, CLKOUTP Zpiilif g (1 SDIV
PLL 8i5E 457
LOCK fi Y 1: BiE:
0: K8l
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3 G A 3.8 I

3.8.3 =IEATH

GWI1N %751 FPGA 7= & i) = I8 HCLK AT LLSZRR 110 58 s M fE B
B4, 72 T [ VER R IS B[R] 28 B B 0 AL e o e h (4, 4l 3-45, & 3-46,
K] 3-47, KK 3-48 s
!
GWI1N_1, GW1N-2/4 1 GW1N-2B/4B 1] = i £ T Y5 RF 1 AH [F], GW1IN-1S A1 GW1N-6/9
(1 ey S I A B YRR PR AR [
3-45 GWIN-1 HCLK ~rEHE

/0 Banko
| |
s :
w L R )
2 =
| L |
/0 Bank?2

[ JioBank []Heik

[& 3-46 GWIN-2/2B/4 /4B HCLK 7~&= &

I/0 BankO

efueg O/l
|
|
Tueg o/

| e |

I/0 Bank2

[ Josank [[]Heik
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3.8 4

& 3-47 GWIN-6/9 HCLK ~E=E

I/O Bank0
O
S 5
w L R w
8 — — 3
oL RS
| L B |
I/O Bank2
[ Josank [[]Heik
[#] 3-48 GW1N-1S HCLK 7~ =&
1/0 Bank0/Bank1
o
L3
L R W
— 3
S

[ JoBank [[]Hcik

3.8.4 IEIR§IIHRER

GWIN Z%1 FPGA 77 il GWIN #2441 2E iR BiAHIA . 2B iR B AHIA(DLL,
Delay-locked Loop) HZhfetsEdan & 3-49 frw.

3-49 GWIN RERHiHET R E

RESET ———»|

STOP ———»|

CLKIN ———»|

UPDNCNTL ———

DLL

——» STEP

——>» LOCK

CLKIN ffRE 35 7 GCLK FAHAR K HCLK .,

TR STEP 5 521X 2IMATH Bank #1, i

DS100-1.8

: M DLL Hp=ss
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3 AR 3.9 K&

{E5 STEP £:i% 2| Bank2 ] HCLK. [Fi{Z 5 STEP ] i it A5 2 1% 21|
gk,

3.9 £k

fEX) CRU BIARAN 78, GWIN R4 FPGA 77 it 7 RiEF 5 K
LV, EH TR Rrph e, BEEASREERETRES.

3.10 £ /{FEEN

GWIN %% FPGA F=f & — ML HNERE B ML, HiEEET
SN IR, AT HAERDIRS AL BRI FP B AL, CFU A1 1/O H i
T AF AR LIRS

3.11 fwiZECE

GWIN %741 FPGA 7= i 52 £f SRAM ZmfE A1 Flash gafs . Flash g fEA5 5
BE 7 45 F P Flash 2 F 57 358 F 46 Flash 2 fs . GW AN #8514 37 % DUAL BOOT
B, NH AL T — S ik B, AT 0T DURYE B B 7 0k i B A &
4 Flash .,

GWIN #7%1 FPGA 7= kg 1 > ek 58 F Y ITAG it B A0k, 38 S RF
Fo SRR A 1 GowinCONFIG Bt B, ZHr£ik 6 Aii: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL 1 CPU. Frf fafhy ¢
JTAG 1 AUTO BOOT #ix. #4017 EHEZ W_(GWIN Z 7/ FPGA /=i
FEACE T

3.11.1 SRAM %1%

GWIN %% FPGA =i 1) SRAM Zwfe, TR EHETREEN FEICE
B

3.11.2 Flash &%

Flash % f5 (1 c & Bl A N Flash #70.  BrE, 0 &l AR
A Flash #0414 %) SRAM AL & 550, 75 LS LA 2280 Pt AT PL7E Bs
PEBCE, XA E 5 SRRy DU R s/ R B 7

GWIN %71 FPGA 7t B AN 7 ITAG 7 AL S it Re 1, B
P RFEA ML A TR Nt ITAG #0492 N Flash 5%
AR Flash [34E, il fE i e fF vl DU iR R A B B IR TR, Zwfsse
BJE, ARHCFf %k RECONFIG_N RIRJ 58 ELR FH 2. A& & B F T
LR T TR TR BN T 3 A

GWIN #%] FPGA 7= fhifs Sz Fi 4 Flash ZmfE s s0R1XUE shik X, 140
BENES I (Gowin FPGA 218 45 FEI0 B A1)

3.12 kA &R

GWI1N #51 FPGA Pl Wik | — TG fr Y dddic, SCFF 2.5MHz
125MHz HIRF BT . A A AR IR G AT R (0 FH P I, I RS 2 i
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3 &l

=
5

I

3.12 AN EL TR

+5%, ZwFEitFEH N MSPI e e (AT EhYR . GWIN-1/1S/6/9 #5444
AR BRI 3-23 ffix, GWIN-2/2B/4/4B 2844 A R 3 n 3k 3-23

FTR o
#z 3-22 GWI1N-2/2B/4/4B |7 &R B05 HH SRR 1E IR
5 EHIES 50 IES 5 HIES
0 2.1MHZ" 8 6.6MHz 16 13.1MHz
1 4.6MHz 9 7MHz 17 15MHz
2 4.8MHz 10 7.5MHz 18 17.5MHz
3 5MHz 11 8.1MHz 19 21MHz
4 5.3MHz 12 8.8MHz 20 26.3MHz
5 5.5MHz 13 9.5MHz 21 35MHz
6 5.8MHz 14 10.5MHz 22 52.5MHz
7 6.2MHz 15 11.7MHz 23 105MHZ*
& 3-23 GWIN-1/15/6/9 s e iR 5
5 HES 50 iz 250 HES
0 2.5MHZ* 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 11 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHZ?
7
o [1]ERiAfa A

o [2]hiEH T MSPI Zrfss =

Fr AR dIRIE R DO P e SR ORI B YR, B ECE TAES L Wk

21k 64 PR BRI

GW1N-1/1S/6/9 #s At i A a] LUd L an ™ A - B 4531

fou=250MHz/Param.

GW1N-2/2B/4/AB 23444 H i AR v DU 0 R A 20 2 -

fou=210MHz/Param.

H A B Param NECEZ 4, JuHlY 2~128,

DS100-1.8

REELaL L
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4 BRI 4.1 TAE%ME

S

E!
FEVAEHERE I AR S AF L ARV A v 2 SRR, R AR 2R e AR v B ) s
WS, Fz PRI S B I AR5 & AR B I 0L R 1% TAE.

4.1 TE%H

* 41 B HmAIEE
e ik RME | KE
LV ARAS % HL -0.5V 1.32v

Vee UV AR HL -0.5V 3.75V

Veceo I/0 Bank HiJ& -0.5vV 3.75V

Veex B LR -0.5v 3.75V

Storage Temperature AR -65°C +150°C

Junction Temperature ghig -40°C +125°C

T+ 4-2 HEF TAEER

E Eji:a w/ME T ONI|
LV A A% L 1.14V 1.26V

Vee UV AR HL 1.71v 3.465V

Veco /0 Bank HiJE 1.14V 3.465V

Veex CHITIEENER 2.375V 3.465V
SR (R ML 2))

Ticom (Junction temperature Commercial operation) 0C +85°C
ghiR (Tl 2R)

TinD (Junction temperature Industrial operation) -40°C +100°C

Trave | FEURHLE b0 B 0.01mV/ps | 10mV/us
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4.2ESD %

an)
(alay

2y i

Eitipay

R/ME

BRKE

(Power supply ramp rates for all power supplies)

vE!

o UL h Vool Veex AT REFEFH — /N, IX P00 2B S0 22 Veex HIEK .
o VEANMIERALE RS BiE S % (GWIN-1 %4 Pinout M), (GW1N-2&2B&4&4B

224 Pinout FFY M (GWIN-6&9 2344 Pinout F/t).

& 4-3 AaEIR Y
EA S i34 %1t NI
Ihs I(ﬁpﬁi)\jﬁf I/}faEE:zLe current) O<VinVin(MAX) T8b
4.2 ESD 4 8€
%% 4-4 GWIN ESD - HBM
A GWI1N-1 Smﬁﬁ’s gwm:ﬂa GW1N-6 GW1N-9 GWIN-1S
LQ100 HBM>1,000V | HBM>1,000V | HBM>1,000V | HBM>1,000V | HBM>1,000V | -
LQ144 HBM>1,000V | HBM>1,000V | HBM>1,000V | HBM>1,000V | HBM>1,000V | -
EQ144 HBM>1,000V | HBM>1,000V | HBM>1,000V | HBM>1,000V | HBM>1,000V | -
LQ176 - - - HBM>1,000V | HBM>1,000V | -
EQ176 - - - HBM>1,000V | HBM>1,000V | -
MG160 | - HBM>1,000V | HBM>1,000V | HBM>1,000V | HBM>1,000V | -
MG196 | - - - HBM>1,000V | HBM>1,000V | -
PG256 - HBM>1,000V | HBM>1,000V | HBM>1,000V | HBM>1,000V | -
PG256M | - HBM>1,000V | HBM>1,000V | - - -
UG169 | - - - HBM>1,000V | HBM>1,000V | -
UG256 | - - - HBM>1,000V | HBM>1,000V | -
UG332 |- - - HBM>1,000V | HBM>1,000V | -
QN32 HBM>1,000V | HBM>1,000V | HBM>1,000V | - - -
QN48 HBM>1,000V | HBM>1,000V | HBM>1,000V | HBM>1,000V | HBM>1,000V | -
CS30 HBM>1,000V | - - - - HBM>1,000V
CS72 - HBM>1,000V | HBM>1,000V | - - -
QN8s8 - HBM>1,000V | HBM>1,000V | HBM>1,000V | HBM>1,000V | -
FN32 - - - - - HBM>1,000V
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4 AR 4.2ESD g
%k 4-5 GWIN ESD - CDM
GW1N-2/ GW1N-4/
At GW1N-1 GWIN-2B GWIN-4B GW1N-6 GW1N-9 GW1N-1S
LQ100 CDM>500V CDM>500V CDM>500V CDM>500V | CDM>500V | -
LQ144 CDM>500V CDM>500V CDM>500V CDM>500V | CDM>500V | -
EQ144 CDM>500V CDM>500V CDM>500V CDM>500V | CDM>500V | -
LQ176 - - - CDM>500V | CDM>500V | -
EQL176 - - - CDM>500V | CDM>500V | -
MG160 | - CDM>500V CDM>500V CDM>500V | CDM>500V | -
MG196 | - - - CDM>500V | CDM>500V | -
PG256 - CDM>500V CDM>500V CDM>500V | CDM>500V | -
PG256M | - CDM>500V CDM>500V - - -
UG169 CDM>500V | CDM>500V
UG256 - - - CDM>500V | CDM>500V | -
UG332 - - - CDM>500V | CDM>500V | -
QN32 CDM>500V - - - - -
QN48 CDM>500V CDM>500V CDM>500V CDM>500V | CDM>500V | -
CS30 CDM>500V - - - - CDM>500V
CS72 - CDM>500V CDM>500V - - -
QN88 - CDM>500V CDM>500V CDM>500V | CDM>500V | -
FN32 - - - - - CDM>500V
* 4-6 ETIEEENRNERB ST
EAS it 1 w/MA WAUE | BOKME
1/O % NI FEL I Veco<Vin<Vin(MAX) - - 210pA
Iyl (Input or I/O
leakage) 0V<Vin<Vceo - - 10pA
11O i LI
lpu (/0 Active Pull-up | 0<Vin<0.7Veco -30pA - -150pA
Current)
I/0 THi HL
lpo (/0 Active ViL(MAX)<Vin<Veco 30pA - 150pA
Pull-down Current)
SR ORI I
FREz s
lgHLs (Bus Hold Low Vin=ViL(MAX) 30pA - -
Sustaining
Current)
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4 A 4.2ESD g

SR ik %A H/ME WAE | RKE
KB ORHF v P
Fradm

lewis | (Bus Hold High | Yin=0-7Veco -30uA - -
Sustaining
Current)

KB ARFFCHL P
£

IzHLo LR 0<sVinsVeco - - 150pA
(Bus Hold Low
Overdrive Current)

KB R f HL P
I A FL

| ~ 0=VsV - - -150pA

BHHO | (BusHoldHigh In=Veco H
Overdrive Current)

KB ORI R s

Veur 1 & (Bus hold trip ViL(MAX) | - ViH(MIN)
points)
I/O HL%¥

C1 G ) 5pF 8pF
(I/O Capacitance)

Vcco=3.3V, Hysteresis= Large - 482mV | -

Vceo=2.5V, Hysteresis= Large - 302mV | -

Vceo=1.8V, Hysteresis= Large - 152mvV | -
 NIR i .

Vivsr (Hysteresis for Vcco=1.5V, Hysteresis= Large - 94mV -
Schmitt Trigge Vcco=3.3V, Hysteresis= Small - 240mV | -
inputs)

Vceo=2.5V, Hysteresis= Small - 150mvV | -

Vceo=1.8V, Hysteresis= Small - 75mV -

Vceo=1.5V, Hysteresis= Small - 47mV -
= 4-7 B7SHR (Static Supply Current)

R Eiiba LTIV w&/ME BRI NI
Core HLJFHER N

1.8mAG

lcc Veex=3.3V Al LV fieA | GWIN-1 i WA H
VCCX:2-5V
Veex LI B ImA G EL

foex Veex HLIR HELI 0.8mACI A %L

cex YR L BSmAGIAZ
I/O Bank HLJ HiL it

I LV i GWI1N-1 NA

cco (Vcco=2.5V)
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4.3DC

FFR 1P A | B w/ME A & ANAE
Core HLJFHIR 2.8mACITR %k
lec (Veer=3.3V) LV/UV GW1N-4 e
Veox FIRHL 1.15mA (it
lcex (Ve=3.3V) LV/UV GW1N-4 )
I/O Bank HLY5 H i 0.55mA G
leco (Veco=2.5V) LV/UV GW1N-4 A
Core HLJFHLIR 3.5mACIIR L
lcc (Veex=3.3V) LV/UV GW1N-9 i)
Veex HIEHLIT 5mA G
| LV/UV W1N-
cex (Vccx=3.3V) N G 9 TE)
I/O Bank HLJg HELIA 2mA G 3
lcco (Veeuz2.5V) LV/UV GW1N-9 i
42 Flash B} Core
lec FE YR FEIR LV fRA GW1N-1 1.6mA 1.9mA
(Vccx:3.3V)
éﬁf% Flash HTJ‘ VCCX
lcex FE Y FEIR LV fiAs GW1N-1 2.45mA 2.74mA
(Vccx:3.3V)
“mF% Flash 5 1/0
leco Bank H I B LV RRA GW1N-1 0.06mA
(Veco=2.5V)
4.3 DC BS54
F 48O WFETIEEL
- X R Y Veeo(V) NI R H Vrer(V)
VAN
w&/IME HYE NE w/IME HLRY{E wANE
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 1.5 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 25 2.645 1.15 1.25 1.35
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4 BRI 4.3DC A
pa. M XTRAY Veco(V) MATTRIHY Vrer(V)
: BME | ME | BOE | BME | BE | B
SSTL25 11 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 15 1.7
SSTL33 1l 3.135 3.3 3.465 1.3 15 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 I 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 15 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E 3.135 3.3 3.465 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E 2.375 2.5 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D | 1.71 1.8 1.89 - - -
SSTL18D i 1.71 1.8 1.89 - - -
SSTL25D _| 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -
SSTL33D_I 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D I 1.71 1.8 1.89 - - -
& 4-9 10B Bk DC S %% (I0B Single - Ended DC Electrical Characteristic)
25 ki Vi Vou VO.H lo lon
Min | Max Min Max | (Max) | (Min) (mA) | (mA)
4 -4
8 -8
LVCMOS33
\iias | 03V 08V 2.0V 36V| 04V | Veeo-04V |12 | -12
16 -16
24 -24
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4.3DC

4 S
- Vi Vin VoL VO.H loL low
Min | Max Min Max | (Max) | (Min) (mA) | (mA)
0.2v Vceo-0.2V | 0.1 -0.1
4 -4
8 -8
0.4v Vceo-0.4V
LVCMOS25| -0.3V| 0.7V 1.7V 3.6V 12 -12
16 -16
0.2v Vceo-0.2V | 0.1 -0.1
4 -4
04V | Veeo0.4V | 8 8
LVCMOS18 | -0.3V | 0.35*Vcco 0.65"Veco | 3.6V 12 |12
0.2V Vceo-0.2V | 0.1 -0.1
4 -4
0.4v Vceo-0.4V
LVCMOS15 | -0.3V | 0.35*V¢co 0.65*V¢co 3.6V 8 -8
0.2v Vceo-0.2V | 0.1 -0.1
2 -2
0.4v Vceo-0.4V
LVCMOS12 | -0.3V | 0.35*V¢co 0.65*V¢co 3.6V 6 -6
0.2v Vceo-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3*V¢co 0.5*Vcco 3.6V | 0.1*Vceco | 0.9*Veco 15 -0.5
SSTL33 | -0.3V | Vgrer-0.2V Vrert0.2V 3.6V, 0.7 Vceo-1.1V | 8 -8
SSTL25 | -0.3V | Vrer-0.18V Vrert0.18V | 3.6V | 0.54V Vceo-0.62V | 8 -8
SSTL25 1l | -0.3V | Vger-0.18V Vrert0.18V | 3.6V | NA NA NA NA
SSTL18 1l | -0.3V | Vger-0.125V Vrert0.125V | 3.6V | NA NA NA NA
SSTL18 | -0.3V | Vrer-0.125V Vrert0.125V | 3.6V | 0.40V Vceo-0.40V | 8 -8
SSTL15 -0.3V | Vree-0.1V Vreet 0.1V | 3.6V | 0.40V Vceo-0.40V | 8 -8
HSTL18 | | -0.3V| Vger-0.1V Vreet 0.1V 3.6V | 0.40V Vceo-0.40V | 8 -8
HSTL18 Il | -0.3V | Vger-0.1V Vreet 0.1V 3.6V | NA NA NA NA
HSTL15 | | -0.3V | Vge0.1V Vreet 0.1V | 3.6V | 0.40V Vceo-0.40V | 8 -8
HSTL15 Il | -0.3V | Vger-0.1V Vreet 0.1V 3.6V | NA NA NA NA
% 4-10 /O E4y DC 5451 (I0B Differential Electrical Characteristics)
LVDS25(GW1N-1/ GW1N-1S A3 )
ES EiEiba WA %A = Z NI FiCO 3 N Y VA
VinaVing | IR 0 - 2.4 \%
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4 AR 4.4 FF R
SR ik AR KA AN | A HR | B
(Input Voltage)
v SIS PNEENES Half the Sum of .. | _ 035 | v
M (Input Common Mode Voltage) | the Two Inputs ' '
s Ay . . Difference
V1ho ZE o N IR (Differential Input | g o e the Two | $100 | - - mvV
Threshold) Inputs
A ; Power On or
Iin i N\ FLIR (Input Current) Power Off - - +10 | pA
5 H1 75 FL S (Output High Voltage _
Von for Vop of Vo) Rt =100Q 160 |V
%y G H T~ (Output Low Voltage _ ) )
VoL for Vop or Vo) Rt =100Q 0.9 \%
7% B %y 4 HL JE (Output Voltage | (Vop - Vow),
Voo Differential) R+=1000 250 1350 1450 | mV
S A O S S R £ A N
AVop (Change in Vop Between High - - 50 mV
and Low)
Vos 1 (Output Voltage Offset) (RVT‘;P1 ogo Vow/2, 1125 120 | 1375 V
% E A5 AF (Change in Vos ) )
AVos Between High and Low) 50 mv
_ . Vop = OV a
Is B L iy PG | - 15 | mA
4.4 F 1%
4.4.1 REBFFXEHFE
& 4-11 CFU NIRFE%
e HEEER ‘
AT g 2K 2
Min Max
tLUTA_CFU LUT4 ﬁﬂ(LUT‘l delay) - 0.674 ns
tLUTS_CFU LUTS EE(LUTS delay) - 1.388 ns
tLUTG_CFU LUT6 EE(LUTG delay) - 2.01 ns
tLUT7_CFU LUT7 ﬂi&(LUT? delay) - 2.632 ns
tLUTB_CFU LUT8 EE(LUTS delay) - 3.254 ns
‘ B/ AL B A7 S i I E] (Set/Reset to | 186 ns
SRCFU Register output) '

DS100-1.8
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4 BRI 4.4 FF 5

IR e 3] 27 A7 28 4 tH ) 1] (Clock to Register 0.76

tco cru -

output) ns
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4 s 4.4 JT RAFFIE
% 4-12 B-SRAM RIRTFEH
Min Max
BSRAM i3 1 1k /80 5 0 I 380 4 L S I
tcoAD. BSRAM (Clock to output time of read| - 510 |ns
address/data)
) BSRAM i ti 27 17 #% [ I &b 2 4t g i) | 056 | ns
COOR_BSRAM (Clock to output time of output register) '
% 4-13 DSP AR FS %
Min Max
; fan N BF A A% 0 I b 3 B S ZE I (Clock to | 480 |ns
COIR_DSP output time of input register) '
¢ UL K AT A7 s B I B 21 4t SE I (Clock to | 240 | ns
COPR_DSP output time of pipeline register) '
. fi H 2 A7 25 1) BB 4 H A8 B (Clock to | 084 | ns
COOR_DSP output time of output register) .
&R 4-14 Gearbox N S8
FMAXipor 2:1Gearbox i N5 K 324 410 MHz
FMAXipesa 4:1Gearbox it \ 5 K F A0 410 MHz
FMAX pess 8:1Gearbox it N K E 4T 410 MHz
FMAXivioeo 7:1Gearbox i A\ 5 K T4 390 MHz
FMAXpesio | 10:1Gearbox i A\ %k F: 4 410 MHz
FMAXoppr | 1:2Gearbox i N5 K L4t 355 MHz
FMAXoser4 1:4Gearbox i\ iz K 40 360 MHz
FMAXosers 1:8Gearbox i\ i K 34 355 MHz
FMAXovibeo | 1:7Gearbox #i\ Kk E45 355 MHz
FMAXoser10 1:10Gearbox % N\ K FE 5 355 MHz

DS100-1.8
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4 H/URRE 4.5 1/ A7 R
4.4.2 SMERFF 45
3+ 4-15 SMERFF AL
-5 -6
B Y| A : : XA
Min Max Min Max
Clocks TBD | TBD TBD TBD TBD TBD
Pin-LUT-Pin Delay | TBD | TBD TBD TBD TBD TBD
General VO Pin|ipn |1gp | TBD |TBD | TBD | TBD
Parameters
& 4-16 /T N aR iR L 35
e YA R/ME LiBich ) >IN
R A GW1N-2/4 118.75MHz | 125MHz 131.25MHz
(0~ +857C) GW1N-1/1S/6/9 99.75MHz 105MHz 110.25MHz
fuax R GW1N-2/4 112.5MHz 125MHz 137.5MHz
(-40 ~+100°C) GW1N-1/1S/6/9 94.5MHz 105MHz 115.5MHz
tor oy N (5 A EE 43% 50% 57%
topair By L I et ) 0.01UIPP 0.012UIPP | 0.02UIPP
& 4-17 HIHETEXSH
SR BLEA R/ME HAYE >IN
450MHz/
Fin PN KA D 3MHz - 500MHz
Fout fig o B AT R Fvco/128 - Fvco/2
Fuo | FERIRSGEIESE | 400MHZ : !
tor fi 4P Duty Cycle - 0.0625Ty,
Teas | HHALIA%EED - 0.0625Ty

4.5 ARPIRFR S

4.5.1 DC BS54 14 1
(TJ = -40~+100°C, Vcc = 0.95~1.05V, Veex = 1.7~3.45V, Vs = OV)

DS100-1.8
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4 A HE 4.5 F P INAF AR
£ 4-18 GWIN-1/ GWIN-1S 24/ RiA# DC BS54
KA
e ik AL
w/ME EwlE | BAH
Ta BRI E -40 25 85 ‘C
Tj b} -40 25 100 'C
llkg T LR - - 1 uA
- - 3 (Ta=25)
Isb 55 1 HLIR MA
- - 20 (Ta=85)
lccO 75 N HLIR - - 1.3 mA
- - 2 (Rmod=00) mA
lccl SRR R - - 2.5 (Rmod=01) mA
- - 3 (Rmod=1x) mA
lcc2 PRSPNEN - - 2 mA
lcc3 Y TR/ R HIR - - 3 mA
%= 4-19 GW1N-2/2B/4/4B/6/9 3& 4 R INTE DC B 54514
ITINE] . Wake-u
i 24 Bl | g ¢ | E
3 *F[8]
Vee Veex
AR (wil BN BRI, 5 1009,
25n5). 219 |05 mA | NA VINZ “1/0"
B |cc12 0.1 12 mA NA -
B 0.1 12 mA NA -
LR AR 0.1 12 mA NA -
XE=YE=SE= “1” , 1F T=Tac
N . F T=50ns 2. [8], 1/O KN
3+ = j;‘ N7y . i
éﬁfgsi;%“ lcco 980 |25 A NA OmA. T=50ns 2 )&, WiBER
R IR, 11O B HL R N FE
HUE R
AR lsg 5.2 20 HA 0 Vsss Veex M Vee
!
o [1[iXEeBUE NER T HRE, W RE S S T 1% P EifE
o [2llccr TE Trew AN E I JHTH 55
- Z:jcitl: Tnew< Tacc
- Thew = Tacc
= Tacc<Tnew - 50nS: lcc1 (HGW) = (ICCl - ICCZ)(Tacc/Tnew) + lce2
- Trew™50ns: Icc1 (New) = (Icca - lec2)(Tace/ Trew) + 50NS*lcco/ Thew + Is
- t>50ns, lcco=Isp
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4.5 HI 7 R4 AU

e  [3]M wake-up time [IZ M ZIFF4E Ve L 21KT 1.08V.

4.5.2 BFRtFF& ¥ 156

(T; =-40~+100C, Ve = 0.95~1.05V, Veex = 1.7~3.45V, Vss = 0V)
£ 4-20 GWIN-1/ GWIN-1S S#B-H P INERFS#

s " Firs e
" it R | EwE B |
Taa E RIS ] - - 38 ns
Tey T2 JE 3 43 - - ns
Taw Aclk = P[] 10 - - ns
Tawl Aclk % FE i (] 10 - - ns
Tas e Al - - ns
Tah PRFF I ] - - ns
Toz Oe F K2 = FHAS - - 2 ns
Toe Oe i =% Dout - - 2 ns
Twey 5 JE 1 40 - - ns
Tpw Pw 75 FEL - [ 16 - - ns
Tpwl Pw % FE S ] 16 - - ns
Tpas U Hb g3 ST ] 3 - - ns
Tpah G PR AR I [] 3 - - ns
Tds H s g N7 () 16 - - ns
Tdh Kt IR R I 1) 3 - - ns
TsO SeqO JH # 6 - - us
Tsl Seql JHH#i 15 - - us
Ts2p Aclk #| Pe T 7 B ] 5 - 10 us
Ts3 Seq3 JH 5 - 10 us
Tps3 Pe T F%353] Aclk %57 [a] 60 - us
Mode=1000 #E[3H[a] 5.7 6.3 ms
Tpe Mode=1100 ZmFE T [A] 1.9 2.1 ms
Mode=11xx &2 [H] 190 200 210 us
& 4-21 GWIN-2/2B/4/4B/6/9 821 RINERFEH
SEPak =y ZH (57 5 /ME NI LLE A
WC1 - 25 ns
TC - 22 ns
i i [e] 2 Tac”
BC - 21 ns
LT - 21 ns
DS100-1.8 64(75)




4 WU 4.5 F P AT AU
F P 24 ins) B/MAE ST UN: FAAL
wcC - 25 ns
G FE2 5 e S A A7 g S [ Thvs 5 - us
e AVS SN Tovh 5 - us
B A7 i DR RIS 1] CRE AR BRI Tovht 100 - us
B A7 Ak 3 e 2 A SN ) Togs 10 - us
R PR I 1) Togh 20 - ns
5 B 1] Torog 8 16 Hs
5 1 % B 1] Tupr >0 - ns
PEBR DR AR I ] Tund >0 - ns
PEiME 5 205 HE bR 2 L[] Teps -10 - ns
SE S A 1 5L i) Tas 0.1 - ns
SE JikH i) v LI ) Tows 5 - ns
by 1k BN ST ) Tags 20 - ns
by 1k ORARE N [) Tadh 20 - ns
B PR AR I [8) Tan 0.5 - ns
wC1 Tan 25 - ns
TC - 22 - ns
}i*;%ﬂf@ﬂﬂ%%ﬁ BC ] 1 ] s
LT - 21 - ns
wC - 25 - ns
SE Mk IS BT[] Trws 2 - ns
PR A2 T[] Trev 10 - us
Bl AT A e ] T - 6 ms
PEERIT 8] Terase 100 120 ms
BEARPERR I 1) Trme 100 120 ms
51 FL B R LX) Wake-up B[] Twkpd | 7 - us
FENLOR KR I 18] Teph 100 - ns
Ve BN ] Tps 0 - ns
Veex PRI 8] Ton 0 ; ns
!

DS100-1.8
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4 U 4.5 HI 7 R4 AU

o [2XELHE S LA, FESEPRE A R
o [3]{Ef55 XADR.YADR.XE fl YE 5 5 ARG, Tace MIFTURET (0] SE (55 19 LT
EEHL S DOUT #0RAF E BI7E T — K R E T 46

o [4]Tn WA S B E UG BB N — IR IERREAE 2 T ) B E], A —ANHhEfE T —k
B2 A RERE S ANPIIR: [Fl— NEAE R ICE N — R R 2 I BER S5 AN PIIR . XM IR
H R T 2 EHEEN.

o [BIFTA MPTEARA 1ns K L FHEFEIFT 1ns ()R FERASETE] .

e [6]#%HilfE5 X, YADR. XE fll YE 55 T B L /DIRHFF Tace MIBTH], Tace A SE 19 _EFHAY
AEFF 46 -

4.5.3 #B{ERTFE (GWIN-1/ GWIN-1S)
H 4-1 SRR

Taw! Taw

iy o

Aclk

Mode 0000

Addr Addr(j)

Hi-Z

Dout Data2

Oe

!
BLEEAE B Seq=0, Addr {5517 Ra, Ca, Rmod, Rbytesel.

B 4-2 EATIHIFIRR
y Twey .
Pa(j) X
Tpw N
f t
Din()) X
BN AW Seq=0, Mode=0000.
B 4-3 BRI B FIER
" Tcy »
Aclk i \Sh \S | \K \\ i L
< Tas ye Ta b
Mode 124 I NewValue
!
TigmFE PEP B AL EE 5 N A T 518 bR 878 0 7 2508 1, 2 & MODE
{EA.

DS100-1.8 66(75)




4.5 HI 7 R4 AU

& 4-4 =B FEH
o - o

4.5.4 #{ERTFE (GWI1N-2/2B/4/4B/6/9)
B 4-5 F IR R R

XADR

XE
YADR
" Tas >
i y
o7 w
ol » o Trws Y
— - - » « »
SE ; i% ; " \ ; I ; Tdh
i 5 7 5
:: Tace » Tdh " Tacc »
DouUT I _ :
[ 4-6 A PINEaRIZRIERF
SE /
FRASE /
_'Twhdl‘_
XADR
XE N
YADR
YE
DIN
: 'T'—D"h
PROG i t = St
NVSTR + ¥ = o w
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4 B 4.6 YmFEHE D bt

& 4-7 B RINTF R R IER R

YE I
SE -
XADR I
YADR
—p TS

XE L T
ERASE i Twh L

o Twpr Tnvs - Terase ;Iﬂ Tnhv ™ i Trgov [
NVSTR — % + i !

4.6 dRIEFE O FiRE

GWIN %71 FPGA /= GowinCONFIG Bt B T 21k 6 #,
AR, SR siE . MSPI 230, SSPI %z, CPU #%z. SERIAL
R, FEMERHEES N (Gowin FPGA /48 4 FRH B F -

4.6.1 JTAG EBRFOFFIRE

GWIN %71 FPGA 7= 51 JTAG it B i R AT4S IEEEL532 Frifi fl
IEEE1149.1 i1 44 briE

JTAG Pt B A AR LR s T #3) GWIN R7%1 FPGA 77 i) SRAM
Wi, S B AE R

JTAG w1l 4-8 iz«
4-8 JTAG HFEEAMEFETEE

1ok Tickftco “ Ttckp M Ttckh M Ttckd
) T Tjoh ' Tk
TDI | ;
oo valid data valid data
%+ 4-22 JTAG RIZEXRFEH
SRR | ZEE N s/ME | KA
TCK N FE35 2% B 2E i /] (Time from TCK
thkftco . 10ns
falling edge to output)
TCK I &35 240 H = FEHAS (8] (Time from TCK
thkftcx 10ns

falling edge to high impedance)
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4.6 ZwiEE O rAn ik

DS100-1.8

SR | ZHEE N BAME | KME
Tickp TCK B4 (TCK clock period) 40ns

Tickn TCK I H~FAf /] (TCK clock high time) 20ns

Ttewi TCK B #MIE HLSFBf ] (TCK clock low time) 20ns

Tips JTAG M &AfE (JTAG PORT setup time) 10ns

Tion JTAG FHRFFISIA] (JTAG PORT hold time) 8ns

R 72 EHRELR, T MSPI Y GWIN R%1 FPGA 77 it AT 9
P2, LT LR A

e MSPI £ 1{#fE
S W IR FE BT — IR ZWFER , RECONFIG_N # ~“NON-RECOVERY”

.

o JEAHTIIYmAE
HH S MR I RECONFIG. N — MG HLF ik

4.6.2 AUTO BOOT FERXIEONFERE

AUTOBOOT #RE E = FEE X GWIN &%) FPGA 77 i ) I s 422
TEREVE A3 ) —Fh e B A 2R, S E R E AN E R,
FPGA Bl v] 4T M N & Flash 2B B 585 5 R 2 n#k

W E Flash (S E M RALEN JTAG B 058, BB ERE, KH T Bk
fii’x RECONFIG_N & HEHr FH M BE B E, ¥R EMEESEmE

4-9 F7R
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[ 4-9 EH L BRFE

VeeVeexVeco £

'
w

x

Tportready

READY

~azeis

DOME /_

[&] 4-10 RECONFIG N fi % B P &

RECOMFIG_M \{

!f_..hh

B PRy

! Trecfgiw
READY \Y I.{

rTre cfgtrd?n Treadylw
DONE n—i:
Trecfgtdonel

FHR I P28k 4-23 AR
%% 4-23 | LB RECONFIG N fil & I FS%

-

SRR | ZHE X wME | WOKE

Vee, Veex & Veco 2 READY ) EFFASEFE] (Time from
application of V¢, Veex and Veeo to the rising edge of 50us 200us
READY)

1
Tportready

RECONFIG_N fi& B Ffikif % . (RECONFIG_N low pulse

Trecfglw width) 25ns

- RECONFIG_N T F#/i#] READY fiXH-Pif[H] (Time from | 20ns
fecfgrdyn | RECONFIG_N falling edge to READY low)

Treadyiw READY 1k B Pk 55 % (READY low pulse width) TBD

- RECONFIG_N F[%75%] DONE i H*F-Ff ] (Time from ) 80ns
recfgtdonel | RECONFIG_N falling edge to DONE low)

!
MODEOQ=0 I} #8 £ (1) L F & £} [8] )y 200ps, MODEO=1 i} 24 50us.

4.6.3 SSPI &, 3E O FirfE

SSPI L &M, Bl FPGA fE N MN284, AN Host i SPI #2 E %
GWI1N 7% FPGA 7= /it T i & .

SSPI et A 7 B A 4-11 B
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[ 4-11 SSPI 4w iR BT FF &
READY If_'
éTread\ﬁcsI ‘W’
SSPLCS_N *—\ f{—\
CLKHOLD M
" Tsspis T Tsspih  w—— Todiic ~, = e N
SCLK Lﬁ !
) Treadytsclk g : Tsclkftco : Tsclkftco : Tsclkftcx
0 { valid data X valid data >—
FHORIN P Z 3N 3% 4-24 FTs .
& 4-24 SSP1 fRIBERFTFEH
SRR | BEE X BME | Rk
Tscikp SCLK i & 8l HA(SCLK clock period) 15ns -
Tscikn SCLK 4= H P 8] (SCLK clock high time) 7.5ns -
Tscik SCLK %Ik HL P [3] (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT &7} [A](SSPI PORT setup time) | 2ns -
Tsspin SSPI PORT R} [E](SSPI PORT hold time) ons -
SCLK N F#IR 2% 4 th inf ZE(Time from SCLK
Tsclkftco - 10ns

falling edge to output)

. SCLK &I E14i th g IR 4 (Time from SCLK | 10ns
sclkftex falling edge to high impedance)

Tesnhw CSN 7= HL PRk 56 B2 (CSN high time) 25ns -
- READY L7ti%] CSN {H T} 8] (Time from
readytcsl READY rising edge to CSN low)

- READY b JFHiF 2|2 —/ SCLK #5 kT [H] (Time from
readytsclk READY rising edge to first SCLK edge)

B 7 2 B EHEESR, {# ] SSPI RN GWIN & 51 FPGA 7= it T 9m e,
T3 42 LR 2545

® SSPIf1ffifE

S VIR R AR BT — R gm AR, RECONFIG_N #%5y “NON-RECOVERY”
>Ijilj‘l_§o

o JHAHTHIYmAE
R A TR I RECONFIG. N — MG HLF ik

TBD -
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4.6.4 MSPI R IZE O FiRE

MSPI it B, B FPGA fEy 12844, @i SPI £ 1 35 WA Flash
FEHUEC B #dE . GWIN-1. GWI1IN-1S. GWIN-6. GW1N-9 [FJERiA MCLK
Hii% 2 2.5MHz; GW1N-2/2B. GW1N-4/4B [#1E i\ MCLK #i% 2 2.1MHz.
MCLK ¥4 B 2 +/-5%

MSPI A2 AR IC B 2R 5 NS Flash 2 )5, 7 358 F A Btk
RECONFIG_N ## i1 T#5 B E . GWIN-1. GW1IN-1S. GW1N-2/2B Al
GWI1IN-4/4B #344 R r— kA5 MSPI B B 14, WiRm B LM, FEH
- H B %k RECONFIG N 4 Ff /A .

GW1N-6 F1 GW1N-9 28> F 2 Ik H 3 MSPI it B #:AE, 26—k
HRM, FPGA 2 H B4 Flash Bk, B HbE P Tis s, B
INHBHE A O,

MSPI i fe i R Fr B 0 B 4-12 Flos
4-12 MSPI RERXF FREE

READY
4 Treadytmcsl "
MCS_N b /
f Tmspis # Tmspih :
1o ¢ e X
Treaddmck 7 Tmckn ¢ Tmak Tmckp "
MCLK m
“Tmekico
M i valid data }( valid data }{
K &S H & & 4-25 Firs.
% 4-25 MSPI fRizEXRFSH

SR | ZEE X BAME | KME
Tnckp MCLK 4§ i #H(MCLK clock period) 15ns -
Tmckn MCLK = H P[] (MCLK clock high time) | 7.5ns -

Tmclki MCLK 4 B SFFf 18] (MCLK clock low time) | 7.5ns -
Tmspis MSPI PORT 37/} [A](MSPI PORT setup time) | 5ns -
Trnspin MSPI PORT f§:+4FI [A](MSPI PORT hold time) | 1ns -

- MCLK " B 5 1 £ HH I A€ (Time from MCLK | 10ns

melkitco falling edge to output)
READY _EJF¥%] MCS_N 1 i ~F B 1] (Time
Treacymes from READY rising edge to MCS_N low) 100ns 200ns
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4 B 4.6 YmFEHE D bt

SHAE | BHEX RME | BOKE

. READY EFHETEIH —A MCLK W E(Time | , o o | 4 400
readytmclk from READY rising edge to first MCLK edge) oH oH

4.6.5 DUAL BOOT &=

DUAL BOOT At & LH GWIN &% FPGA =i B F i M N & Flash
B AN Flash 152 BUC B 204 T lC & -

GWI1N-1. GW1N-1S. GW1N-6 1 GW1N-9 #44 S # i seik BN B
Flash J53, 4N & Flash il & JWN, #4346 Flash 1 5dE 347 R
B; MW E Flash AT, S3EAATACESIE. GWIN-6 fil GW1N-9 2514
IR WA Flash JG 20, 24485 Flash BB R, #8345 kB i
N B Flash FIEEHTECE ; 4MEF Flash NSE, S84 AHETHC B R 1E.

XFF GW1IN-6 F1 GWIN-9 #54F, ANE RS MR Flash J& shid 2 5t
4R Flash 531, FPGA ¥I3ZFF 2 IR E 2 UGB A %25 30 3
Ry 3 IR LR 7 — AT E . WE Flash BRI RBEHF6T 0
sk, MANE Flash JE 2011 3 k0T LLEFEA R 15 Bh bk .

GW1N-2/2B il GW1N-4/4B %3+ DUAL BOOT [t & i 5L i 2 W,

(HF 5 = F-Z 1 GWIN-4 &4/ DUAL BOOT F #6777 %)-

4.6.6 CPU &2\

CPU 4wfiti F, HOST ik DBUS #1114 GWIN £7%1 FPGA 7= itk
ITORFERCE . BR 72 L HESR, A CPU U6 GWIN R7%1 FPGA 7= i
AT IR, 1B TR 2 LR 564
e CPU fE1{fifE

RS VIRIRFE BT — X ZmFERT, RECONFIG_N %A

“NON-RECOVERY” K%,

o JRENHIGNAE
HOB FHECE 4 g E I RECONFIG_N — /M- ik

4.6.7 SERIAL &=,
SERIAL it E#50, Host i#id 178 0% GWIN #7%1 FPGA 7= k47
MeE. BT e FHEESR, {HH SERIAL X% GWIN 2% FPGA 5= it
TR, BT E LT &4
® SERIAL #11#ifE
VIR R BT — R gmFERT, RECONFIG_N %4
“NON-RECOVERY” %,

o BT I YmIE
H F R EE S RS I RECONFIG. N — /MG HF ik
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5.1 #Fan4

5%%14% BiER

5.1 st

DS100-1.8

5-1 ¥ BT E - ES
GWIN - LV 1 LQ 144 ES

Product Series ———— ] T Optional Suffix
GWI1N ES Engineering Sample
Core Supply Voltage PIN Number
LV 1.2v
UV 1.8V/2.5V/3.3V Package Type
LQ LQFP

Logic Density MG MBGA
1. 1,152 LUTs UG UBGA
2: 2,304 LUTs PG PBGA
4: 4,608 LUTs QN QFN
6: 6,912 LUTs CS WLCSP
9: 8,640 LUTs CM WLCSP
1S: 1,152 LUTs FN QFN

!

e  GWIN-1/ GWIN-1S #&F H 325 LV A,

o KT EMFMEEAEE LM BIEGE BESH 2.2 705 BAIER K 2.3 HA(E B A15E.
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5 BT R R 5.2 2R E R RRIN
& 5-2 24452 755% - Production
GWIN - LV _l_ LQ ZL4_4 C6/15
Product Series — T
GWIN Grade _
C Commercial
Core Supply Voltage | Industrial
LV 1.2V Speed
UV 1.8V/2.5VI3.3V 4 Slowest / 5 /6 Fastest
Logic Density PIN Number
1: 1,152 LUTs Package Type
2. 2,304 LUTs LQ LQFP
4: 4,608 LUTs MG MBGA
6: 6,912 LUTs UG UBGA
9: 8 640 LUTs PG PBGA
CS WLCSP
CM WLCSP
FN QFN
!
e GWIN-1/ GWIN-1S #4 H #F LV A,
e Speed Grade i&EH T LV HAR UV ﬁ)xzztx-
o N TEMREEEE E LM REG BES%E 2.2 77 E BAIR K 2.3 HEEFEYIR.

5.2 88 &FRiR

DS100-1.8

sz PR A R I EN SR HEE, W 5-3 Fn.
5-3 AR E RAITIR R B

Part Number —
Date Code —
Lot Number —

!

o LEAETH -

GOWINEZT
> GW1IN-LVALQ144C6/15
> YYWW
P LLLLLLLLL

GWIN-LV4 €—
CS72C6/15

YYWW €—
LLLLLLLL L€

TE5H 47N “Part Number”;

—— Part Number

— Date Code
—— Lot Number

o [HAEKETHE=17A “Data Code”, HH B RA%FH Data Code )5 —FHi A “B”.
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