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2.2
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2.6

® i GWIN-1P5 LQ100 33,

® i GWIN-2 MG132,LQ100,LQ144 %, MG132 %}
B4 MGL32H, QN48M 3544y QN48H:;
i GWIN-9 MG100T 3%,

MM GWIN-1 LQ100X i,

i “ 3K 2-3 AFER SR B AL .

2021/06/25

26.1

#M7E “RECONFIG_N” &I HIE R,
SR A a4 B

2021/07/16

2.6.2

¥ GWIN-2 MG121. MG121X $3;
5 #7 User Flash ik .




= 5T i
3 ;T iv
-3 = ;SRR Vi
(R S N = U 1
Lo T T 2 ettt ettt 1
1.2 TR SRS ottt ettt ettt 1
1.3 RAT . ZABEAT oottt bbbttt ettt et s ne e 1
1A FEARTIFE G IR oottt 3
y A e .Y 3 SR 4
2.0 BFEHEIR ..ottt ettt 4
2.2 FERMBIEFUZR (oot 7
2.3 BB IEFUZR (oot et 8
R oy Al 1 R 10
BuL BEHIHERE oottt 10
3.2 AT B IHBE B TT o ooeeeeeeeeeeeeeee ettt ettt nas 12
3.3 HINHTHEER Lo 14
3.3 L 1O HI P FRAE ..ottt 15
3.3.2 FLLVDS BT oottt 21
B33 O BB B 1ottt ettt 22
3.3.4 O FBHE TAEREIN oot 24
3.4 HURBESBENLIEME AT oo, 25
BuA. L TRl ettt b ettt a ettt e bbbttt ne s 25
3.4.2 FEREBRTC BRI oo 26
3.4.3 FAE B IR A B TE L oot 27
3.4.4 FAAETNAEELE .oovovoeeeeeeeeeee ettt 28
345 B ALIIAEHELE .o.eoveeeeeeeeee ettt ettt 28
B4 TAIEIEAE oo 28
B4 FHIBEI oottt 28

DS100-2.6.2




H %

B.4.8 BSRAM FEAERETR ..ottt 29
349 BRI oot 30
3.5 F P INAE B VE(GWIN-L FT GWIN-1S) ..ottt 31
3.6 T INAEFEIR(GWIN-LPS/2/A/) ...t 32
3.7 BUTAT TAETEAEER oottt 32
B.7.L TEBTE oottt ettt ettt ettt 33
3.7.2 DSP HEBEIC B oottt 34
3.8 MIPI D-PHY(GWIN-2).....ocuiieieceereeeieseeeetesesee s eseseesesae s sas s aes s s s s enansnes 34
3.8.1 B MIPID-PHY RX ...oouiuitiiiiiieicecieie ettt eaeaas 34
3.8.2 ZIRERTE FPGA 10 SZHF MIPI D-PHY RX/TX wovviietiuiiiieieeieieieie s 34
IR I OO T TR 35
3.9 BRI oot 35
3.9.2 BIHHIE oottt bbbttt 35
3.9.3 FETEIT BT ot b et 35
3.0 KR ottt b ettt b ettt ne s 38
BAL AR BT oottt b et 38
Bu12 HFEILE ovvoeeeececeeee ettt ettt ettt ettt en e, 38
BuA3 IR oottt ettt a et 39
e R 41
A1 AL oottt 41
A1 1 ZEXFEERTEEE ©oviviririeiec ettt 41
4.0.2 HEFETAETEFE ©ovoveeeeceeeee ettt 41
4.1.3 HTE ETFRIZR ot 42
B.1.4 BITFTREEVE oo 42
A L5 POR FFME (oot et 42
B2 ESD TEBE oveviiieeeee ettt ettt tens 43
A.3 DC HLEFME (oot 46
4.3.1 HEFE TAEVEEE DC L EFIE oot 46
B.3.2 BB HIII v eve ittt ettt ettt ettt a ettt ne et e ers 47
4.3.3 TR T BRI cvoeeeeeeeeeeeeee ettt ettt ettt n ettt e et en e aens 47
R VI = B =5 L OO 48
4.3.5 B /O DC HL TV oottt 49
4.3.6 2253 1O DC HL TV ..ot 50
o 3 e = OO 51
o = I = OO 51
4.4.2 BSRAM JFIEETE co.ocveeeeeeeeee ettt s 51
Rl L] = OO 51

DS100-2.6.2




H %

4.4.4 GeaArDOX TFFAFNE ..vivieieiieeeeeee ettt 52
445 FEHAT IO TFIEFNE oottt 53
A.4.6 FPIETRTFIEFE (oot 53
AAT BRI IEENE oottt 53
A5 FH P IAEE Y oottt 55
A.5.1 DC HLUEFTE L oot 55
B.5.2 BT BB O O et 56
4.5.3 FEAEIFE (GWIN-1/ GWIN-1S) oo, 58
4.5.4 FAEI T (GWIN-LIPS5/2/8/9) ..o, 59
4.6 ZRFEFETTIT FEFRUE oottt 60
SRR oA = ST 61
I e OO OO 61
5.2 BB FRTR oottt r s 63

DS100-2.6.2




KSR

EE%

K 3-1 GWIN %51 FPGA 25 7R B (GWAIN-1/1S/A/9) ..o, 10
K 3-2 GWIN F51 FPGA Z3FZ5 7R R (GWIN-2) oo, 11
B 3-3 CFU SRR oottt ettt ettt n s n et 13
B 3-4 1OB ZEFIZR T oottt ettt 14
] 3-5 GWIN-1/4 1/0 BanK Z3 A 78 B B oottt 15
B 3-6 GWIN-1S /O BanK Z3 i 78 BB oottt 15
B 3-7 GWIN-1P5 /O BanK Z3 A 7R BB oottt 16
3-8 GWIN-2 /O BanK 3 i Z8 B oottt 16
3-9 GWIN-9 /O BanK 3 i Z8 B oottt 16
3-10 E LVDS BB HHEE .ottt 22
B 3-11 1O BB I IR T B oottt 22
B 3-12 1O BTN I oottt 23
P 3-13 IODELAY ZR B oottt st b ettt st et 23
B 3-14 GWIN i 1/O ZF BTN TR B oottt 24
P 3-15 GWIN I IEM ZR LI oottt 24
Bl 3-16 Fi [ O 1 R0 BT AR K AR 20, 29
B 3-17 AT T BI IR .ottt 31
B 3-18 HEE HFBIE TN oottt 31
B 3-19 B TTIF BTN Lottt 31
P 3-20 GWIN-1 HCLK ZR B oottt ettt 36
B 3-21 GWIN-1P5/GWIN-2 HCLK TR B oot 36
B 3-22 GWIN-4 HCLK TR oottt 37
B 3-23 GWIN-9 HCLK TR .ottt 37
] 3-24 GWIN-1S HCLK TR B oottt 38
R s v 58
= N K 1 = v 58
A-3 FEBRETUBUIEBEIC oottt n s nn e, 59
g OO 59
e Rl E it (TSR 59

DS100-2.6.2 iv




KSR

B 4-6 P TN AERARIRTEIT T oottt 60
B 47 P INAEEE BRI I T oo 60
B 51 B3 IERT B4 TTVEES oottt n et 61
] 5-2 BT 44 J51 = PTOOUCHION ...ttt ettt ettt e ne 62
B 5-3 B8 PEET R TRIR T oottt 63

DS100-2.6.2 v




RHx

FEFR

LT ARTE I oottt e ettt ettt ettt ettt aens 1

FE2-L PR IAB L IUZR oottt 7

F 2-2 PR EPE AR T 1O /52 True LVDS S H v 8

2 2-3 AR AR HIBEBRIIRIUZ oo, 9

# 3-1 GWIN #41 FPGA F= i SCHF % 110 BB R PIETCE oo 18
# 3-2 GWIN RFISCREHIA 11O A SR 73 ATIEFLE ..o 19
2 B-B3BSRAM (5 G IHAE ettt ettt 25
e 3-A TFRBERRTLE TR oottt ettt ettt 26
2 3-5 MU RSB HEE 55 B B AR e 27
# 3-6 DU TR AL S BIE B I E DT oo 28
F 3T BT B DZE oottt 30
# 3-8 GWIN-4 H PR IIEB A HEATZEIETI ..o 39
# 3-9 GWIN-1/1S/1P5/2/9 Fr W i Hik FIFB I B AR BT 1. 40
AT ZTF I RTEFE ottt 41
42 HETZ TAETERE oottt 41
F A3 HITE ETFREZR (oot 42
B A-A BATRIEEYE oottt 42
F A5 POR HIEZEL oottt ettt ettt 42
Z24-6 GWIN ESD - HBM ..ottt an s, 43
Z2 4T GWIN ESD — CDM ...ttt nnae e, 44
F 4-8 HEFE TAETERIZAME T DC HLAEETE oo 46
FE A9 T LTI vttt ettt ettt ettt 47
410 RAE R BT oottt ettt 47
FEA-TL VO HHETE TAEZAE oottt 48
F 412 B 1O DC L FNE oottt 49
B R I 1[0 ] D Lo e ORI 50
B ol = G R i 51
B L ST YN Y e R 51
B LR D IS Sl S OO 51

DS100-2.6.2 vi




RHx

B A CToT: 11 o To QN RS 52
FE 418 B 10 FIMBX..vvvitieieceieceieeeeteeeee ettt ettt ettt ettt ettt es et et esesesess s s s s st es et et et et eset et et esesesesesens 52
FE A1 AT TTIEETE oottt 53
F 420 FIEFREFTEB B oot 53
T A2L BIHIIREFTE BB (oot 53
F 4-22 GWIN-1/ GWIN-1S ZFFH F AT DC HLAEFME oo 55
# 4-23 GWIN-2/4/9 Z31FF P INAE DC HLRFTE cooveeeeeeeeeeeeeee e 55
# 4-24 GWIN-1/ GWIN-1S ZFFH T AAFI FFZEL s 56
% 4-25 GWIN-1P5/2/419 Z51EF F INAFIS FF B E o 57

DS100-2.6.2 vii




1 KRTFARFM 1.1 FMAE

m

1s7xsm

1.1 FPARE
GWIN #7%1] FPGA 7= s F M R EAFE & = 2 3K GWIN R7%)
FPGA 7= i R R . P2 id i S B, NSNS, M. wmisED
P LA BT T B B o BB P PUE T i E o - 3K GWIN %1 FPGA
P DA, B BT 2SI T R AR

1.2 53
I B s i 2 SR i www.gowinsemi.com.cn Bl PL R #E . BELLT
FHORSCHY
UG290, Gowin FPGA 7~ & 4 FEAC & T it
UG103, GWIN R %1 FPGA 7= i} 2% 5 85 ji Tt
UG107, GWIN-1 £84F Pinout F i
UG167, GWIN-1S #&4f Pinout Ffiit
UG105, GW1N-4 £3F Pinout F it
UG114, GW1N-9 24 Pinout F it
UG171, GWIN-2 £84F Pinout F it
8. UG174, GWIN-1P5 24+ Pinout T/}

1.3 RiE. 45888
% 1-1 FAH T ARF M IR AR ARTE . 4ERETE S IR X .
= 1-1 Rig. ggng

N o gk~ e

ARiB . GEEE AFR =P

FPGA Field Programmable Gate Array | 4% ] 4w A% 1[5 5]
FF Flip-Flop fioh e s

CFU Configurable Function Unit Al B T RE T
CLS Configurable Logic Section I W=st& s
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1 RFARFM

1.3 RiE. 4ingiE

VNN 8T AR “X

CRU Configurable Routing Unit CE e
LUT4 4-input Look-up Tables 4 NEIRER

LUT5 5-input Look-up Tables 5 ANEIRE

LUT6 6-input Look-up Tables 6 MANEIRE

LUT7 7-input Look-up Tables 7 EINERE

LUTS 8-input Look-up Tables 8 FINE IR K

REG Register T

ALU Arithmetic Logic Unit HARZEHIT

[o]:] Input/Output Block B N B R

SSRAM f/ll;?gg;/; Static Random Access A T A AL i 5
BSRAM Eﬂlgquof;}atic Random Access HotR 5 A5 BN T b 2
SP Single Port 16K BSRAM 16K H.if 1 BSRAM
SDP Semi Dual Port 16K BSRAM 16K Xt 1 BSRAM
DP True Dual Port 16K BSRAM 16K Xt 1 BSRAM
DSP Digital Signal Processing Brs 5 e

DQCE Dynamic Quadrant Clock Enable | zh7s % RIS 8hf fE
DCS Dynamic Clock Selector N INEE B ke ]

PLL Phase-locked Loop VRN

GPIO Gowin Programmable 1/0 Gowin AJ 4538 FH &
DSI Display Serial Interface AT RN EE

Csl Camera Serial Interface AT RN

CS WLCSP WLCSP Ff2%

ON QFN QFN H} %%

LQ LQFP LQFP #f%&

MG MBGA MBGA %%

PG PBGA PBGA %

uG UBGA UBGA 3

TDM Time Division Multiplexing i =2 H
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1 RTATF 1.4 FIRIHF 5 R

14 BRI HERR

iz PRSI AT AL EOR SR, AR I RE A AR A S 1) B L,
M EES A TR
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2.1 Rt

2.1 FEHAR

DS100-2.6.2

2t

2SR GWIN 251 FPGA 77 2 i 2 S 46 /N % 14 °(LittleBee®)
K57, BAREERIEERE, SCRFZ R V0 B haE, Wik
IRESBEN AR . B (S S AR . BUAIIA %R, b4k, Wik Flash %
W, R—X B EIES RN FPGA P2 i, HAMRIIFE. BEN B30, (R

e aths PR RGN BESEREE  EHDT  R IS SR A

R A A 13 B ERTR RHT— X FPGA BT A8, SCFF

GWIN 7% FPGA ;= fh, BEW 52 FPGA %6

SO BT Al AR

FH P INAEEE (GWIN-1 1 GW1IN-1S)

100,000 ¥k '5 7 i J& 3

I 10 F I ERE OR A7 7 /1 (+85°C)
A 3 B ECHE S N S A7 9 8/16/32
TA7fi =5 [H]: 256-Byte

3pA 5% FLIR

TE NE: 8.2ms

o M/ INGF®RIE (GWIN-1P5/2/4/9)

10,000 k5 7 i JH A

I 10 4 B EARE fR A7 RE /1 (+85°C)
b v . 32

GWI1N-1P5/2 1T %5 & 96K bits
GWIN-4 17145 & 256K bits
GWI1N-9 1T {7 % & : 608K bits
THERRAE S1: 2,048 bytes
FYmFERTH]: <16us

TUHEBRIS [A]: <120ms

iR A PP AEREER
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2.1 Rt

DS100-2.6.2

fKIh#E
- 55nm RARNA LTS
- LVHRA T SEEF 12V EHIE
- UV IRAE: (R Vool Vecol Veox i — 1t
w!
[1] GWIN-1S {3 HF LV hiA;
- SCHRIN BRI AT IR
4% MIPI D-PHY RX(GW1N-2)
- 372 MIPI DSI #1 MIPI CSI-2 RX #8851
- CS42. QN48H. MG132H %44+ 10 Bank6 3 ## MIPI D-PHY RX
- MIPI f&fnd 2 HE E 7] ik 2Gbps
- SCRFEZ DU AR @ TE AN — A I
Z ik EE FPGA 10 32 £F MIPI D-PHY RX/TX(GW1N-2)

- ¥ MIPI CSI-2 1 MIPI DSI, RX F1 TX #%4F42 01, A& R s
TEA[IA 1.5Gbps

- 10 BankO. 10 Bank3. |0 Bank4. 10 Bank5 3 #f MIPI D-PHY TX (3£
Fr5h# ODT)

- 10 Bank2 32 MIPI D-PHY RX (3£ #5124 ODT)

SCRFZ RN 11O P RRifE

- LVCMOS33/25/18/15/12; LVTTL33, SSTL33/25/18 I,
SSTL33/25/18 II, SSTL15; HSTL18 I, HSTL18 II, HSTL15 |; PClI,
LVDS25, RSDS, LVDS25E, BLVDSE, MLVDSE, LVPECLE,
RSDSE

- RMEAAG 5 KR LI

- ¥ 4mA. 8mA. 16mA. 24mA ZIRFRE

- Rt H{E S Slew Rate £

- PR S S IR B F L I

- WA 110 FRAEAT ) Bus Keeper. i/ R4 HFH /2 Open Drain
i R e T

- SRR

- GWIN-1S 2141 BANKO/BANK1 3 MIPI /O %\, MIPI & 4iH
FKulik 1.2Gbps

- GWIN-9 214 Top =3 #: MIPI /O i\ , MIPI £ HiiE ] i 1.2Gbps

- GWIN-9 & Bottom JZ 325 MIPII/O % th, MIPI A% 411 4] ik
1.2Gbps

GW1N-9 #:{4 Top JZ#1 Bottom JZ 1/0 37 #F 13C
i ERE DSP R
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2 7 Ak 2.1 Rt

- EEREETE S b PR
- %EF9x9, 18x18, 36 x 36bit [{1FeiLizH A 54bit B hnad
- R AR
- CRFEAAERUUK N5 R T R
- Wi E S g AR ThRe
- XEWEBAL A A
o FEMEARELIT
- 4%\ LUT(LUT4)
- Uk AR
- SCRPBAL A AT AR A O AT AT
o CHRFZ MBI E ATV
- SCREXGR T B AR B X S
- XEFTTEfR
o RiEM PLL %IF
- SCEAR BRI, A AATAE RS
~ SR N 4 R
e N HE Flash Zmfs
- BEJESh
- R AALERAE
- ¥ AUTO BOOT #1 DUAL BOOT s,
o JufEMCE R
- HFITAG BB
- B WUAR/C WA &3 ITAG 12 WAL

- HEZIA 7 B GowinCONFIG fit & # :.: AUTOBOOT.SSPI.MSPI.
CPU. SERIAL. DUAL BOOT. I°C Slave
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22 FRERIIE

%+ 2-1 FRERYIR
Py GW1N-1 GW1N-1P5 | GW1N-2 GW1N-4 | GW1N-9 GW1N-1S
ZH R IT(LUTA) 1,152 1584 2304 4,608 8,640 1,152
H A7 2 (FF) 864 1584 2016 3,456 6,480 864
DA R ERSBENLAE
{58 SSRAM(bits) 0 12672 18432 0 17,280 0
HOIR B8 245 B WA 4
8 72K 72K 72K 180K 468K 72K
BSRAM(bits)
HOIR B8 25 B VLA G
#EH 4 4 4 10 26 4
BSRAM()
F TN A7 (bits) 96K 96K 96K 256K 608K 96K
ik 7 (18 x 18 | ) 0 0 16 20 0
Multiplier)
BUAHPA(PLLS) 1 1 1 2 2 1
I/0 Bank %k 4 6 6% 4 4 3
K 110 ¥ 120 125 126 218 276 44
HHE (LV g | 1.2V 1.2V 1.2V 1.2V 1.2V 1.2V
M E (UV BA) | 1.8v/2.5v/3.3V1Y | 1.8V/2.5V/3.3V 2.5V/3.3V -

DS100-2.6.2

!

[11H B GW1IN-1 2848 /17 LQ100X Ff % 3 #F UV hA .

[2] GW1N-2 CS42 #%% %) 10 Bank 2508 7 1.
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2 P B 2.3 HAEERIIR
2.3 HEERIIR
& 22 EREEMRAMAF /0 {58, True LVDS 3¥
A [W#E(mm) JsH(mm) GWIN-1S GWIN-1 GWIN-1P5 GWIN-2  GWIN-4  GWIN-9
Cs30 0.4 2.3x24 23 24 - - -
QN32 05 5x5 26 - - 24 (3)
FN32 0.4 4x4 25 - - B i
Ccs42 04 24x29 | - - 24 (1) - -
QN48 0.4 6 X 6 - 41 - 40 (12) 40 (9 40 (12)
QN48H 0.4 6x6 - - - 30 (8) - -
QN48F 0.4 6x6 - - - - - 39 (1D
CM64 0.5 41x41 - - - - 55 (16)
Ccs72 04 3.6x33 |- - - - 57 (19) -
CS81IM 0.4 41x41 - - - - - 55 (15)
QN88 0.4 10x10 |- - - 70 (11) 70 (19)
LQ100 05 14x14 |- 79 80 (16) 80 (15) 79 (13) 79 (20)
LQ100X (0.5 14x14 |- - 80 (16) 80 (15) - -
LQ144 05 20x20 |- 116 - 113 (28) [119 (22) 120 (28)
LQ144X 0.5 20x20 |- - - 113 (28) - -
EQ144 05 20x20 |- - - - 120 (28)
MG100 0.5 5X5 - - - - - 87 (25)
MG100T 0.5 5X5 - - - - 87 (17)
MG121 0.5 6 X 6 - - - 100 (28) - -
MG121X 0.5 6 X 6 - - - 100 (28) - -
MG132 05 8x8 - - - 104 (29) - -
MG132H 0.5 8x8 - - - 94 (29) - -
MG132X 0.5 8x8 - - - 104 (29) 105 (23) -
MG160 0.5 8x8 - - - - 131(25) 131 (38)
UG169 0.8 11x11 |- - - - - 129 (38)
LQ176 0.4 20x20 |- - - - - 147 (37)
EQ176 0.4 20x20 |- - - - - 147 (37)
MG196 0.5 8x8 - - - - - 113 (35)
DS100-2.6.2 8(63)




2 P R 2.3 HEAFEHIE
B2 B #E(mm) JshH(mm) |GWIN-1S GWIN-1 GWIN-1P5 GWIN-2  GWIN-4  GWI1N-9
PG256 (1.0 17 x 17 - - - 207 (32) 207 (36)
PG256M (1.0 17 x17 - - - - 207 (32) |
UG256 0.8 14x14 - - - - - 207 (36)
UG332 0.8 17 x 17 - - - - - 273 (43)
!
e JTAGSEL_N 1 JTAG & M2 H /&, JTAGSEL_N 5|1 JTAG F#E M 4 /5]
(TCK. TDI. TDO. TMS) Ar[[ANEH A 110, HEKFIEGE N ITAG FEM 4 4
51 F A 110 BRI, 1824 mode[2:0]=001 I}, JTAGSEL_N &5 JTAG i & Y
4 /NER (TCK. TMS, TDI. TDO) A] PAFRIK 5 & N GPIO, ILE & K - 110 0 1.
VEYH(S BiE 5% UG103, GWIN ZEJ/FPGA /=Ml /55 &M
o AKFH GWIN &% FPGA F= it B 4 K4 5053, 45 2620 5.1 2344
(e
° RN [F) B B R [R] B A R A
* 2-3 FRIFEIHFNEERNTIR
= 4 Mode[2,0] et B A #iE
CS42
LQ100 o
JTA ~
LQ144 000 Autoboot
MG121
MG132
LQ100X
JTAG N ,
LQ144X 100 2c M B ASCHRR 1°C 1, SDA
MG121X Autoboot N SCL &I EAh B,
GWI1N-2 MG132X
JTAG
QN48
00X Autoboot -
QN48H
SSPI
JTAG M E B 1°C B, SDA
MG132H X0X Autoboot BFHER B, SDA Bt
utoboo SCL Hrh— AN 24 |
SSPI Fi .
ITAG e B RS 1°C IF, SDA
R T F N
12 e .
LQ100X 100 c M SCL B IR EA Fi.
GW1N-1P5 Autoboot
JTAG
LQ100 000 Autoboot -
DS100-2.6.2 9(63)



http://cdn.gowinsemi.com.cn/UG103-1.7_GW1N系列FPGA产品封装与管脚手册.pdf

3 G A

3.1 GEHHER

3.1 LHHEE

DS100-2.6.2

IR

3-1 GWIN A3 FPGA &R E (GWIN-1/1S/4/9)

<— Oly21 —>»

<«— Toplo —»
PLL | UserFlash

CFU
Block SRAM
CFU | oscC
CFU!
DSP
CFU-—1
<—Bottom I0——»

,,,,,,,

oy ——»

«——

PLL User Flash I0B
IOB

CFU | | CRU | | CFU| | CRU| @ CRU
IOB
Block SRAM OB
CFU | | CrU | | CFU | | cFrU | | Osc | | OB
IOB

CFU | | CFU| | CFU| | CRU|  CFU
I0B
DSP OB
CFU | | CFU | | CFU | | CFU | | CFU 0B

10(63)




3 EMN 3.1 Z5HHE R
& 3-2 GWIN %%l FPGA fH&E#~EE (GWIN-2)
PLL User Flash 108
<«—— Tpl0O —>» CFU | CFU | | CFU || CFU | | CFU
PLL User Flash / 10B
CRU T Block SRAM MIPI D-PHY
CFU | 0B
— 3 MIPI D- X RX O
o Block SRAM | | fiy'ex g
= cru | [osc 2 CFU | | CFU | | CFU | | CrU | | oOsc | | 0B
CFU !
CFU | 108
e N CFU | | CFU | | CFU | | CFU | | CRU
I0B
<—Bottom I0—»
CFU | | CFU | | CFU | | CFU| | CRU OB
CFU | |CRU | |CRU | | CRU | | Ccru| | OB

DS100-2.6.2

K] 3-1 5§ GWIN £%1 FPGA & fh&itynm i, #ENEs— M2 E g
TEREF, AN R N L (10B), SRk T H A BENIA 55 (BSRAM)
R, B (5 S AP DSP. PLL %E . H A émdlR A1 P IN A7 % User
Flash, SCREBERS G 3hThEE. B 3-2 2 GWIN-2 # &5 R K, 7 GWIN
A Ho A 2o LA P Bk T MIPI D-PHY RX il it . PN 383 U5 B
MG RBIES WL 2-1.

b

GWIN %% FPGA 7= i 51 21 : GWIN-1, GWIN-1S, GW1N-2, GWI1N-4, GWI1N-9.
TEIX LR fF, ATACE ThRE R TG HURE SB35 BSRAM. 4 J) i I 2% 53 U |
Jr A AR S S R YA ] o X SRR b ) A BRI, A E 5 AR B ATEL DSP. Flash %t
e N VO B, BIAHER . R B SR SRR 2 R

GW1N 551 FPGA ™ i A B 4L R 43 9wl i B D) e 1 T (CFU,
Configurable Function Unit). fE&/FA#IEIAT. FIXAEREHES], AFREE
RIER AT RN A R . T AL E DR 570 (CFUD AT DAFC B A 3R (LUT4)
B BRI AT AR B N, H AR 2B 0E GWIN-9 284k S FKF.
FEANZRHE 2 0 3.2 WAL B DhAEH T

GWIN #%1 FPGA /=il 11O B AnfEdsF 4, L Bank A7kl
97 o O BEIESCRR 2 M- PhrdE, SCRFEE TAER L. SDR AR
DDR #&3. TEATTRNE S W, 3.3 A\ th ik

GWI1N %741 FPGA 7= i FIHUIRE SN iG % (BSRAM) fE#8 14 6
ZRRATHES . —> BSRAM HIZE & K/NA 18Kbits, S FF 2 Filic & A RN #
ERE. PR RHE S L 3.4 HURE SBENLZ i e itk

GWIN #7%1 FPGA F= iz 7 P INAF R, IR A SRR A
5 B3 W, 3.5 H P N ZE JE(GWIN-1 A1 GWIN-1S) % 3.6 JH 1 INAE & I
(GW1N-1P5/2/4/9).

GWI1N-4 F1 GW1N-9 284F R itk T 875 5 Ab i DSP. 4/ DSP

11(63)




3 A

=S
od

3.2 AL ETIRER T

WEWADZ I, AR RICE S P NHTINE 2 (pre-adders), P> 18 A2
FeiF 2% (multipliers) fl1— > =H NI ARIZ 8 5 1 0(ALUSA).. VE4RTERHE
Z W, 3.7 a5 A B

¥E!

GWIN-1. GWIN-2 f1 GW1N-1S # A Fifi 75 5 A H AL DSP % .

GWI1N %1 FPGA 7= Nk T BIAH PLL %R . o34k PLL Ak

REMEHEAL T DLEE S RO B AR , 38 BE B AN R0 2 00T LRI T I Bh R AR 1

%%(Hbﬁ%n/\%bﬁ) FEOLVAEE . SRR S TR . RIS = 5 R T 4mAE A
enile, VEANTTRHES L 3.9 B8 % 3.13 H‘Waaﬁ&

GWAIN-2 2284 588 MIPI D-PHY RX, [HIRTHE 2 I8 # FPGA 10
Y FE MIPI D-PHY RX TX IP, #41{5 B2 3.8 MIPI D-PHY.

I4h, FPGA SN E T+ & K e £ 5. u(CRU, Configurable
Routing Unit), & FPGA W AT A St fe Bk R . B E DIRE T
(CFU) #110B WIB#ER A AL B, & | CFU T UEAN 10B P 8
(P32 55 BT o AR 2R TR v = s SR FPGA B B 3 AR . 1AM, GWIN
Z5 FPGA P= it 14t 7 38 15 I eh 4 28, K& R, 4R B B 07,
DLR mAei s, VEQIERHES W, 3.9 4. 3.10 K£:. 3.11 &/ E B,

3.2 AJECEIhEE AT

DS100-2.6.2

A IC & Dy g FE T (CFU) A AT L B 32 4 G (CLU) & M il i o e S 4K
FPGA 7= fiy P % 1 3 o 36 A B G, A AN 6 A B e ] | DY S mT fC B 2 4B B (CLLS)
DL FH N B R T B A 28 0 (CRU) AL AR, o = /N Al fic B 2 4R R S i A
PU%m AN AR L (LUT) R AN 2R 2 23 (REG), H4h—/N AT ic B 8 e A& A
VU AN, WKl 3-3 s

CLU A r] e B2 AR B AN RERC B Vs SRENLA- 8%, TR OV AR B4k
R HARZHEP IO LA 7 i##s . CFU b ] T B2 4R H T 4 B 37 5
BREATERR., FARGES T, #SRHUA A A S s D0 Fh AR
o

XT CFU B Z ¥ E41(E B, i 2% UG288, Gowin 1] fit & I it . G (CFU)
H {65 .

12(63)
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3.2 AL ETIRER T

DS100-2.6.2

[& 3-3 CFU &#ar~=E

Carry to Right CFU

CLS3

CLS2

CLs1

CLSO

I
I
I
I
I
I
I
|
I
|
|
I
I
I
I
I
I CRU
I
I
|
|
|
I
I
I
I
I
I
I
|
|
I

Carry from left CFU

e SREG FHZRFARMM . WA FE, EKAR S SEHEA SR S r 3 AL,
o Hiff, X GWIN-2 %4 % #F CLS3 ) REG, H CLS3 5 CLS2 fJ CLK/CE/SR [ .

13(63)




3 G A

3.3 Hi N f AR

3.3 WA MR

DS100-2.6.2

GWI1N £%] FPGA F= /¥ 10B T E A5 1/O Buffer. 1/0 245 DL M AH N

AR 2R BT UR R 0 =N 0 - an B 3-4 B~ NS 10B 4 i~ = I, 57 10B
FOCALEE TN 110 B IH(ARIE N A A1 B), 'eAITAT PARC & il—H ZE 05 55T,
WA AR A (5 5 7 Bl &

3-4 IOB &= E

-

Differential Pair Differential Pair
A ) ) N )
“True” “Comp’ N “True” “Comp” N

PAD A PAD B PAD A PAD B

A A A

A A A A

Buffer Pair A & B Buffer Pair A & B

4 A A A A y y

oL
oda
[e]
1a
ol
[q]
oL
1a

oda

= O o
o O o

10 Logic 10 Logic 10 Logic 10 Logic

»
»

indu
~ Bunnoy

ndino
Bunnoy
o]
indu
ndino |
Bunnoy |
hbife]
ndino
Bunnoy |
S
ndu
unpnoy |
ndino
Bunnoy
10

~ Bunnoy
ndu
" Bunnoy

B

Routing Routing

GWI1N %% FPGA 7= 7 10B BT ek i

T Bank HJ Veco Bl .

Y H LVCMOS. PCI. LVTTL. LVDS. SSTL UL A HSTL 2% Fh i Fhx
HE

PG 5 2B IR .

FE AL S 5 IR B FL A I

et {55 Slew Rate 3£

SHEEAS 1/0 $EALINT K] Bus Keeper. b4/ T4 HiFH &% Open Drain % H!
I

CHF AR o

110 B FriEfi . SDR LA K DDR 52 M=,
GW1N-1S 2314 f) BANKO/BANK1 37 MIPI % A\
GW1N-9 #54 Top ZHI 1/0O 3¢ MIPI i\

GW1N-9 #&/F Bottom Z ] I/0 3 #F MIPI it

GW1N-9 #31F Top JZ1 I/O #1 Bottom JZ1) 1/0 3 #F 13C
!

GW1N-1 1 GW1N-1S A FFE LVDS #ith

14(63)




3 LN 3.3 B N\ Hir b

3.3.1 I/O B4R

GWI1N £7%1| FPGA r= i/ Bank SCRFE AL, 5 3037 i HLIE Vecoo

NS SSTL, HSTL 25 1/0 M A\FbritE, 4> Bank 424t —Nphar 2
FHE(Vrer), A ATLLEFEAEH 10B A B R Vrer YH(ZET 0.5*Veco), HA]
EFRAME ) Vrer I\ (8 ] Bank FAE = —A 11O B HIE NAME Veer BIN) -

GW1N-1/4 [ /O B#E 4 4~ Bank, & 3-5 Fias.
[& 3-5 GW1N-1/4 I/O Bank 4% R~ E

\ 1/0 Bank0 \
S o
Y GWIN-1/4 0| P
5| = g3
) = &
E— Bottom E—
‘ 1/0 Bank2 ‘

GW1N-1S 1] I/O f.45 3 4~ Bank, %1k 3-6 Fiz~.
& 3-6 GW1N-1S I/O Bank SErREE

| voBanko || /0 Bank1l |
Top ]

GWIN-1S

wory
2lueg O/l

GWI1N-1P5 ] I/O 1145 6 4> Bank, & 3-8 s,

DS100-2.6.2 15(63)




3 LN 3.3 B N\ Hir b

[& 3-7 GWIN-1P5 I/O Bank 9% R~ E

1/0 BankO
5 Top ]
o)
g
&
5 S
Y GW1IN-1P5 o P
5 = Q|5
X ey
5}
)
5
Yy Bottom E—
o 1/0 Bank2

GW1N-2 [ I/O f.3% 6 /> Bank, GW1N-2 CS42 #3:f14% 7 /™ Bank,
K 3-8 s
& 3-8 GW1N-2 I/O Bank SErREE

/0 Bank0 \ 1/0 Bank0
5 Top — 5 Top 5
ve) us) e
5 3 ]
5 & o
5| _ o 5| _ 5
@ . w @ GW1N-2 (CS42 T D
g & GWI1N-2 2 g g o ( ) 218
N = X I |5
5 5 5
g g g
& Bottom — & Bottom =
| 1/0 Bank2 1/0 Bank2

GWI1N-9 ] 1/O .55 4 4~ Bank, 1 3-5 ffi7n.
3-9 GWIN-9 I/O Bank SEREE

‘ 1/0 Bank3 H 1/0 Bank0O H 1/0 Bankl ‘
o o
Do GW1IN-9 0| P
(0]
S| = &8
> Z &
— Bottom —
1/0 Bank2

DS100-2.6.2 16(63)




3 G A

3.3 Hi N f AR

DS100-2.6.2

GWIN %741 FPGA F= 5408 LV & UV fiias, Hrf GWIN-1S {5 # LV
WA

LV FRA 2844 32 FF 1.2V Ve S HLHL I, BT RUH & PR IHRER 75 3R - Veco
FRIEFEEA/E 1.2V, 1.5V, 1.8V. 2.5V. 3.3V HEFH RIHFEE . GWIN-1S
PRAF IS Veex, HAth #8844 1) Veex 327 2.5V 58 3.3V L HE.

UV IR SE T P Seal e — Rt e, NSRRI T R MR R RS, W
MR S HE 1.8V, 2.5V, 3.3V fitHH .

GW1N-1S #:14:ff) BANKO/BANK1 37 #F MIPI /O %y N\, GW1N-9 2544
Top 21 1/0 SZF MIP1 i\, GW1N-9 #214 Bottom JZ 1) 1/0 32 £; MIP1 % .
GW1N-9 Top =4 Bottom /2] I/O 34 13C.
VE!
o TZIEEAEM (GPIO) BRUREZE=EMAT L.
o REMASMMME TR EIESY 4.1 TN,

e GWIN-1S %/ BANKO/BANKL ) 1/O FH1E MIPI i N FRIHE, Vecoo Vecor B2 fit
2.5V HiJE.,

e GWIN-9 24k Top ZH /0O FIME MIPLEIAFINME,  Vecoo T B 424 1.2V i [,
e  GWIN-9 %34 Bottom 2 1/O FIfE MIPI % Hi I, Vecoo 77 B2l 1.2V HE.
o  GWIN-9 #2/F(f) BANKO. BANKZL F1 BANKS3 [¥] I/O f Hi R il -
4 Vecoo KT HZET 1.8V I, Vecor M1 Vecos X HF 1.2V, 1.5V, 1.8V, 2.5V, 3.3V,
4 Vecoo N 1.5V I, Vecor Fl Vecos XHF 1.2V, 1.5V, 1.8V, 2.5V,
4 Vecoo N 1.2V I, Vecor Fl Vecos XHF 1.2V, 1.5V, 1.8V,

17(63)




3 G A

3.3 Hi N f AR

AR 1O i H 15 AFRAERT Voco MR WK 3-1 Kk 3-2 .
%% 3-1 GWIN %% FPGA FZRTHHL 1/0 RB R BH kR E

I/0 Type (firth) ALY 4) Bank Vcco(V) L OKE BE 71 (MA)
MIPIH 4y (TLVDS) 1.2 8
LvDS25% #4y (TLVDS) 2.5/3.3 3.5/2.5/2/1.25
RSDS? Z5y (TLVDS) 2.5/3.3 2
MINILVDS? 4y (TLVDS) 2.5/3.3 2
PPLVDS? 4y (TLVDS) 2.5/3.3 3.5
LVDS25E Fy 2.5 8
BLVDS25E FEy 25 16
MLVDS25E FEy 25 16
RSDS25E Fahy 25 8
LVPECL33E ZE5y 3.3 16
HSTL18D_| 4y 1.8 8
HSTL18D I F4y 1.8 8
HSTL15D _| Ey 1.5 8
SSTL15D Ey 1.5 8
SSTL18D_| FEy 1.8 8
SSTL18D I FEy 1.8 8
SSTL25D | FEy 2.5 8
SSTL25D I FEy 25 8
SSTL33D | ZEoT 3.3 8
SSTL33D I FEy 3.3 8
LVCMOS12D F4y 1.2 6/2
LVCMOS15D Ey 1.5 8/4
LVCMOS18D Ehy 1.8 8/12/4
LVCMOS25D FEy 25 8/16/12/4
LVCMOS33D Fy 3.3 8/16/12/4
HSTL15_| L 1.5 8
HSTL18_| L 1.8 8
HSTL18_II B 1.8 8

DS100-2.6.2 18(63)




3.3 Hi N f AR

I/0 Type (iith) B ZESY Bank Vcco(V) i 9K Bh E S (MA)
SSTL15 B3 1.5 8
SSTL18 | B 1.8 8
SSTL18 I B 1.8 8
SSTL25_| B3 25 8
SSTL25 I B 25 8
SSTL33 | B 3.3 8
SSTL33 I ER 3.3 8
LVCMOS12 B 1.2 4,8
LVCMOS15 B3 1.5 4,8
LVCMOS18 B3 1.8 4,8,12
LVCMOS25 B3 25 4,8,12,16
LVCMOS33/ LVTTL33 | i 3.3 4,8,12,16,24
PCI33 B3 3.3 N/A
!
o [1JLLFEF KR MIPII/O %t : GWIN-2 #8411 Bank0/Bank3/Bank4/Bank5; GW1N-9
-1y Bank2.
e [2]GWIN-1. GWIN-1S 8 AR3FFiZ% 110 2%,
& 3-2 GWIN RFIZHEHIR™A 1O KBRS AR E
I/O Type(#i \) B 22 Gy Bank Vcco(V) HYSTERF%@ T T Vrer
LR RIRMIETO
MIPIH %4y (TLVDS) 1.2 % &
LVDS25 %4y (TLVDS) 2.5/3.3 % &
RsDsH %4y (TLVDS) 2.5/3.3 % &
MINILVDS? #4y (TLVDS) 2.5/3.3 % %
PPLVDS? #4y (TLVDS) 2.5/3.3 % %
LVDS25E ZEoy 2.5/3.3 74 o
BLVDS25E ZEoy 2.5/3.3 74 o
MLVDS25E oy 2.5/3.3 i o
RSDS25E oy 2.5/3.3 i o
LVPECL33E ZEoy 3.3 i &
HSTL18D_| F4y 1.8/2.5/3.3 % &
DS100-2.6.2 19(63)




3 G A

3.3 Hi N f AR

I/0 Type(%ii \) FAU 2 Gy Bank Veco(V) HYSTERF&?IS‘ R T B Vrer
CCRFEIRTFETD
HSTL18D I ZEGy 1.8/2.5/3.3 % H
HSTL15D_| FE4y 1.5/1.8/2.5/3.3 & H
SSTL15D Foy 1.5/1.8/2.5/3.3 7.5 @
SSTL18D_| 4y 1.8/2.5/3.3 7 4
SSTL18D I ZE5y 1.8/2.5/3.3 i @
SSTL25D | ZE5y 2.5/3.3 i @
SSTL25D I ZEoy 2.5/3.3 % o
SSTL33D | ZEoy 3.3 % o
SSTL33D I ZEoy 33 % 75
LVCMOS12D F4y 1.2/1.5/1.8/2.5/3.3 & %
LVCMOS15D F 4y 1.5/1.8/2.5/3.3 % @
LVCMOS18D ZEGY 1.8/2.5/3.3 % @
LVCMOS25D FEy 2.5/3.3 i o
LVCMOS33D FEy 3.3 i o
HSTL1S | i 122/1.8/2.5/3.3[3] *a ~
HSTL18_| AL 1.8 8 1.8/2.5/3.3" | 7 &
HSTL18_II PR 1.8 8% 1.8/2.5/3.3" | & i
SSTLIS i 1:2/1.8/2.5/3.3[3’] *a =
SSTL18_| L 1.8 8 1.8/2.5/3.3¥ | & S
SSTL18_II L 1.8 8 1.8/2.5/3.3¥ | & S
SSTL25 | P 2.5 5 2.5/3.3" & &
SSTL25_I AL 2.5 5 2.5/3.3" w5 i
SSTL33 | B 3.3 74 &
SSTL33 I A i 3.3 & 2
LVCMOS12 L 1.2/1.5/1.8/2.5/3.3 P %
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 & o
LVCMOS18 B 1.2/1.5/1.8/2.5/3.3 & o
LVCMOS25 BT 1.2/1.5/1.8/2.5/3.3 & o
LVCMOS33/ BA i 1.2/1.5/1.8/2.5/3.3 = o
DS100-2.6.2 20(63)




3 G A

3.3 Hi N f AR

HYSTERESIS
I/0 Type(#i\) B4y Bank Vcco(V) (45 F R T 715 i B VRer
LVTTL33

PCI33 B bt 3.3 & o
LVCMOS330D25 by 25 i H
LVCMOS330D18 by 1.8 i w
LVCMOS330D15 B 1.5 i o
LVCMOS250D18 B 1.8 i o
LVCMOS250D15 B 1.5 i o
LVCMOS180D15 B 1.5 i o
LVCMOS150D12 BA 1.2 o ?':?
LVCMOS25UD33 B 3.3 % o
LVCMOS18UD25 B 25 % o
LVCMOS18UD33 B 3.3 % &
LVCMOS15UD18 B 1.8 i o
LVCMOS15UD25 B 25 i o
LVCMOS15UD33 B 3.3 i o
LVCMOS12UD15 B 1.5 i o
LVCMOS12UD18 B 1.8 i o
LVCMOS12UD25 BA 2.5 % 5
LVCMOS12UD33 B 3.3 % o

Note!

DS100-2.6.2

[1]VAF 8845 3 FF MIPII/O #i N\ : GWI1N-2 Bank2;

L) Bank0; GW1N-1S #8141 BankO #1 Bank1.

[2] GW1N-1S 28 A FFiZ 110 81,

GW1N-2 Bank6 (ffi#%); GW1N-9

[3124 Vrer A INTERNAL B, 1% 1/O 2521 Veco N 1.5V 24 Veer N VREFL_LOAD

N, VecoN15V/1.8V/25V 3.3V,

[4]24 Vree N INTERNAL B, % /O 85U Veeo N 1.8V5 24 Veer A VREF1_LOAD
i, Veco N 1.8V /25V 3.3V,
[5124 Vrer A INTERNAL Bf, 1% /O BN Veco N 2.5V; 24 Verer N VREFL_LOAD
i, Veco N 2.5V /3.3 V.

3.3.2 KR LVDS it

K7 GWIN-1/GWIN-1S 24F, GWIN 711 FPGA /= i 7 H: B LVDS
i, (HAEA RN 100 BREH N Z 2 VUEC B PH . A SZFFE LVDS HirH i
Bank 77 N # 100 KKt N 243 ULECHLH . 4k, GWIN R %11 FPGA 77
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3 &l

e
pan

3.3 Hi N f AR

A\

I

ShiE 7 Hf LVDS25E. MLVDS25E. BLVDS25E 25 51 52K A, 4 ERIHES
I, UG289, Gowin 7/ 452l /HEH (GPIO) M/ '15H .

H LVDS Wi e B RLiE S W UGL174,GWIN-1P5 2/ Pinout F4/,
UG171,GWIN-2 2/ Pinout F4f, UG105, GW1N-4 #£/F Pinout E/H
UG114,GWIN-9 /4 Pinout 4.

LVDS (%5 N3 1/O FEELANE A 100 R £ B UL, #itZ%
Kl 3-10 s
& 3-10 & LVDS &it&EiEE

— GW1N-2/4/9 34 -
RIE B _ = _ Bl 4
txout+ rxin+ e txout+ rxin+

—0¢—(] 50Q ) > e () 50Q )Xo
100Q = - — :
— (500 X i 54— 500 e
txout- rxin- &‘IJ txout- rxin-
A A

é

W

é

i \IO Buffer i 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E %% /) 1/0 &3 L e B, BH Y 25175 2 1,
UG289, Gowin 7/ i fZl /i E# (GPIO) /715

3.3.3 /O i35

K 3-11 5 GWIN %751 FPGA 7= 5 (1 110 3B 58 1% 34y
3-11 /O iZEmt = E

TCTRL | TCFF >
GND | »
» SER
IS
TDATA | » OUTFF — %
IODELAY

»

K 3-12 5 GW1N %741 FPGA 7= 5 i 11O B N5 -

DS100-2.6.2 22(63)
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3 LR 3.3 B N\ Hir b
& 3-12 /O iZEBmAREE
> CI
> DI
—
» INFF > DIN
IODELAY
> ]
IEM N IDES R

ate

Sel L >0Q

GWI1N %% FPGA 7= 54 18 11O B4R R 240 s i B n R

HEIRRIR

K 3-13 NILIEfEE IODELAY. GWIN Z7%1 FPGA 7= 5L A 110 Hie,
4 IODELAY fibe, MILiRft 128(0~127) B TR, — B IEIRI A £ 30

> DO

> DF

NS, 75 IEM BB — i R 3 S BEEE 1, IODELAY A gE

pS.
3-13 IODELAY rEHE
DI | >
DLY UNIT
SDTAP |
SETN | DLY ADJ
VALUE |
A PRI E IR (1) 77 2
FRAS TS
[FT ) FH 3 AR 4
I/O H528

K] 3-14 5 GWIN £7%1 FPGA 7= i i) 1/0 2788855 . GW 1IN %741 FPGA
PR 11O FERBE AT gL i N\ Zr A7 4 INFF. % H 27743 OUTFF Al BE

P24 7 728 TCFF.

DS100-2.6.2
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3 G A

3.3 Hi N f AR

& 3-14 GWIN B I/O FEE~=E

D Q- -

CE

[:j\gf
| —)CK
—

SR

!
e CE nJLAgwfE WK HL T4 24(0: enable)sk = H T4 %((1: enable).
CLK A A% & Ay b iR i e 58T B ik

SR Al AGi e N [E25 1535 () SET/IRESET 5 34 (disable).

A7 45 T LG FE N 75 A7 4% (register) B8 77 45 (latch) »

EUAFAR IR

EURER R (IEM) 2 SR BURE SR 200y, T8 DDR 2, W&l 3-15
Fiomo

3-15 GWIN B IEM ~EE

CLK [ >—r ——{ > LEAD
D — IEM ————<__ ] MCLK
RESET [ >—— 4 > LAG
iR 228 DES &1

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

£ {L28 SER #&Etk

BN T /O AR 1A A sR AL As SER BEER, £ 1 110 BRRN
e

3.34 /O BBI{EER

DS100-2.6.2

GWIN #%1] FPGA /=il 1) 1/O #4535 2 Fh TARERE . B —Fh TAEBA
T, WO(EK 110 Z 55 X)) Xl UIBL B i 55« MG 5. INOUT (55
J =G T G =S H 5 S S).

GW1N-1S.GWI1N-1P5.GW1N-2 f1 GW1N-9 {5 H#R SZ FF 110 1245
GW1N-1 fJ% i I0L6(A,B,C....J)f1 IOR6(A,B,C....)) N #F 110 &4, HAl
SRR 110 2% . GWIN-4 {17 il IOL10(A,B,C....J)F1 IOR10(A,B,C....J)
AFE 10 Bhg, HAWE SRR 110 B4,

FLZxT 110 B TR VEHER, iE55% UG289, Gowin A ZifLil
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>
o3

\

3 &l

A\

I

3.4 BUIRi A FEHLAT i 2 LR

HEK(GPIO)H ) 15

3.4 BURERSBEH FRHE AR

3.4.1 &

DS100-2.6.2

GWIN R4 FPGA 7 e it 1 3= & M HUIR S HNLAF i DL o IX 4847
fifi as LIRIL BRI AR, DIATHIIEIL, o AEREAS FPGA BE51 b, RILRR Y
HURFH S BN G625 (BSRAM). /> BSRAM AT B i
18,432bits(18Kbits). FEHLERAER N EAE: Hum #i0 Single Port, XU
FE Dual Port, XU H#E2 Semi Dual Port, Rifefifssti®. f£%
3-3 % T BSRAM M55 K IhAediid .

R BRI S BEHLA A8 VESOR P O T RE R TR0 T M. DA R
/& BSRAM $i2 i % Fh D) BE -
o 1M K%Y 18,432bits
o ik F| 190MHz
e iy 1453 Single Port
® XU 15 Dual Port
o XU 1458 Semi Dual Port
o IROLIILAL Parity Bits
o FRMLHIAAEZEA ROM
o HHETE LA 1413 36 £
o LI #E/ERZ Mixed Clock Mode
o TR E S Mixed Data Width Mode
o XU LA b W 5 B SR il e T e Enable Byte
e F#i%E Normal Read and Write Mode
e k)55 Read-before-write Mode
e HH Write-through Mode
% 3-3 BSRAM 5= ¢

ity I 44 % J5 1A i34

DIA I A it BRI NE 5
DIB I B i AR MAAE T
ADA | A Sty R e 5

ADB | B Uity T HhHE(E 5

CEA | A i I B RE AR 5
CEB | B iy I I B BEAS 5
RESETA | A diii a7 s BALE 5
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3 &l

=
5

I

3.4 BUIRi A FEHLAT i 2 LR

it 1 44 R 77 11 ik
RESETB I B Ui & d B A 5
WREA | A i S RS
WREB | B iy S/ 5 i fef5 5
e Sy Tift LR R
CLKA | A it L S S 5
CLKB | B ity [ 5/ 5 B0 {5 5
OCEA I A ity 18 H A7 AR B REAS 5
OCEB I B iy 1 H A A7 A I 3 AR A5 5
DOA KR A i
DOB Hdmfan B i

3.4.2 FHEREC BN

GWIN #751] FPGA 7 it I HAR 5 2 BENLAF it 45 7T S 22 A i s 5

mnk 3-4 firn.
% 3-4 FhESRELETIR
FLyi AR X 1A Py X A= Rt
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
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
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36
!

DS100-2.6.2

[LIGW1IN-9/GWIN-1S #8# AN S He X IR

B im O HR

5

J,

75 Hi 145K, BSRAM H] LATE— AN B0 56 BSRAM HEAT 85 48 4E .
ESEET, 5 ANNEE L] BSRAM % . SR IEH 55
(Normal-Write Mode) #1851 X (Write—through Mode). it 27 7748 55 %

(Bypass)Itf, & t BLAE R — N Bl _ETHE
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3 L H 3.4 IR A B LLE (4 B BE

I B A ) it EAE ] A A R iR TG 2% UG285, Gowin {7t o
(BSRAM & SSRAM)H F 4655 »

Wi O

BSRAM SCRFERUS AR, w56 P Aoy 1 flcan ~ #4 «
® /N [l A S R A
o B/ [R5 R A
o R — N i ANE
IR X VA X ) o 11 35 B A G IR 6 2% UG 285, Gowin 7 fift s
(BSRAM & SSRAM) I/ #55 .

(A iw QR

£l X3 11 AT 57 36 [ I (RS2 A0 5 AR o (B2 6] [8] — i O AS Re e 5 #4E
R AmIEOE, B L.

TPl B AR 2 ) g 11 7~ 2 P M A S i 1 2% UG 285, Gowin {7 i
P2(BSRAM & SSRAM)H ' #555 .
RigE=R

BSRAM HJ g & il R A s 20, P nld o Ak s ) ah Ak oA, i
I AR LR WIGE L R fi it as . FH P 23824t ROM RN Z, e AVIUG
s, TESE E F R R I SR 58 I a8 1

5/ BSRAM T it & ik — 4 16Kbits ROM. J&T H sz = 1o 1 s &
NVEAIATE S % UG285, Gowin /7% 23(BSRAM & SSRAM)H 15 -

343 ZHEFBESBERELRE

GWIN 751 FPGA 7 fh I HUIR A BE A LA it as A5 T SCH R 5 Hd £k
B B PRAE o FEX U A R AN Dy X AR, A0 5 B3040 58 B2 7T AAS
A, (B EZ R 3-5 N3 3-6 HIBC B KN .

# 35 WRORAREHEEERET =

TR S
16Kx1 | 8Kx2 |4Kx4 |2Kx8 |1Kx16 |2Kx9 | 1Kx18

16K x1 | * * * * *

BKx2 | * . . . «

IKxd | * « . . x

oK x8 | * « . . «

1K x 16 | * * * * *

2K x 9 * *

DS100-2.6.2 27(63)
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3 LA 3.4 YUIRFH S BENLAFif SR
5 i 11
B M
16Kx1 | 8Kx?2 4K x 4 2K x 8 1Kx 16 | 2Kx9 1K x 18
1K x 18 * *
bE
e  [1JGWIN-1S ZRFFANSCRER b
o [2IbRiEN 7 WK IR SCRF IR
& 3-6 ANRORSRERIREHEEETIR
5 iy -
i
16K x 1 8Kx2 |4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2Kx9 1Kx 18 | 512 x 36
16K x 1 | * * * * * *
8K x 2 * * " * * *
4K x 4 * * * * * *
2K x 8 * * " * * *
1K x 16 | * * " * * *
512x32 | * * * * * *
2K x 9 * * *
1K x 18 * * *
by

FRIEN “*7 WIRR SRR,
3.4.4 FY5EEETIREACE
BSRAM - 1ifiifE (byte-enable) Thfg. v LA ANEYE, Hik

BORBERIM T E N MPOER I EIE R4k 2R . /5 RS 5 (WREA,
WREB), KX byte-enable 24k 1iH T-#% 1 BSRAM B 51

3.4.5 RGN ThREACE

B I HUIR B S BEN LA 24155 BSRAM W B 1 RIS IBCE . BT
e O ] RS IRAL, AT DU SR AT i Hi s
3.4.6 FIHH#RME
o T MBUIRFR S BENLAA g 2 A 15 N T A7 28 SCRF R 5N
o i A AT N AR UK R B A7 A A i FH P s R
o T A74R T 55 bypass-able.

3.4.7 LEHIFR
BSRAM 3 £F I LR FR S FEN A G a3 W) aa 1tk . 78 L i FEd, BSRAM
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3 L H 3.4 IR A B LLE (4 B BE

IETAHURAS, P SORMH A 0. SRS WIE T 1S 6% 5 ROM.
3.4.8 BSRAM #{E#ER

BSRAM 37 #F 5 R /ERis, W45 2 Pt Eii (55 420 Bypass
Mode, Wi/kZkiz#i= PipelineRead Mode)#l 3 5 e 2 (IE % B AL
Normal-write Mode, JEE#5: Write-through Mode, JGif)a 5.
Read-before-write Mode).

IEHRMERR

M BSRAM 3 H Bicdfa i o fam 77 A7 4t BN I8 I o R A A e
MIKRART

FEFRE BNAE A, (8 St A A 4% o MO Sn] SERPAGE 98 B e K 36

A7
ESHER

AN B A7 4, B0 OR B AR A7 28 (Memory Array) % H
[E 3-16 Big O £ O A MmO =3 TR K LR

N> ) E— o
Pipeline

Input Memory D i
ol Registerj> Array Register bo

o [ N

——1ADB
S |npUt
CLKA —p Register |
DIA ——— Input ——
Regri)ster M:mory CLKB
ADA rray

j>, Pipeline |
Register |
«—OCEB

DOB
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3 G

N\
o3

3.4 BUIRi A FEHLAT i 2 LR

DIA ——
ADA —— Input
WREA—» Register

»

——1DIB

—— Input (——= ADB
Register [«——WREB

Memory
CLKA Array CLKB
<

Pipeline <,\: ﬁ Pipeline
Register Register |[4«— OCEB

DOA DOB

OCEA—|

SHERRN

IEH SRR

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

BEERK

FERERESCT, XA DT S ERAERS, BN & B i A
o

i ja SRR

FEMREECR oA AT SRR, SRR B Eods 2 H IUAE o 11 Y
frth, BHABES A AMN FIT,

3.4.9 FFHp4RT
& 3-7 HHIH T AN BSRAM T R (1 I e A 2
R 3-7 FPMERELE TR
AR X s A Py i 1 AR 2 F AR X
LRAL RN Yes No No
/5 B b A 2 Yes Yes No
g R | No No Yes
!

DS100-2.6.2

[1IGWIN-1S FAFA SCRE X AR

037 A AR S

K 3-17 R 1 AEX s FAR R AL b A A, B4 D8 —
AL Bl CLKA{E S92 1 m I A T w7 /4%, CLKB {5 5% 1 m
B HIPTAT #1745

30(63)




ILMNA 3.5 fI/ INFE R JE(GWIN-1 fil GW1N-1S)

& 3-17 7B $hiER
WREA WREB
ADA I = ADB
Input Input
DA ) — — Inpu
Register Register [\ O°

Memory
Array
Output
DOA < ,i Output :> P :‘ > DOB
Register Register

WREA WREB

ISR HER

P 3-18 S~ T 78 O Wity TR 2T A 182 5 e A fef FE AR Ao % —
ANFeE . BB (CLKA)E S#H] T im0 A IS NEWE . 5 HubE e/ 5 fige
S5, A (CLKB)E S| T 10 B (Ui thEs . etk A (E fefE 5 .
3-18 IS RTEIE

S Input
Register

Input —— Memory
Register Array

CLKA —» CLKB

:> Pipeline |
Register |

B9 i L1 B AR 0

P 3-19 &R 1 s N,
3-19 Bk OEHRR

WRE AD

DII::> INPUt
» Register

CLK |

oo (7] Output [\
Register

WRE

3.5 A RIAEEIFE(GWIN-1 1 GWIN-1S)
GWI1N-1 f1 GWI1N-1S #2ft 12 Kbytes (48 page x 256 Bytes) [FJf /"

Memory
Array
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3 ikl

3.6 H /' INAF B (GWAN-1P5/2/4/9)

INAE % (User Flash), B4R FoR:
e 100,000 k5 75 fir JHl

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

AT B e N A 2 58 8/16/32

T 7= 256 Bytes

SUA 5 HLI

TWEANNfE]: 8.2ms

KT GWIN-1 F1 GWIN-1S H 7 INAA B IR LS B 5% UG295,
Gowin [NfE %P (User Flash)H 55 -

3.6 i PN %R (GWIN-1P5/2/4/9)

GW1N-1P5/2/4/9 Z& A4 H2 4t H /- IN A7 85U (User Flash), GW1N-1P5/2
AP TR B 5 96K bits, GWIN-4 ) i1 [N A7 B 75 1y 256Kbits,
GWIN-9 (¥ FH /= R A7 B2 545 f 09 608Kbits. Fi P IR A7 B2 V5 AT A7 il R B A7
BICH R, —4TH 64 NI R, FIAEME R ICHIS =N 32bits, 1717
BTG R BN 64*32=2048 bits. HEREAE SR U RS, — TR =08 2048
T, BT 84T, FRMEW R PR
10,000 X5 4 J& 1
i 10 R EHERATRE /1(+85°C)

Bahrve. 32

GWI1N-1P5/2 755 48 417*64 %1*32 = 96Kbits

GWIN-/4 5 &: 128 17*64 %1|*32 = 256KDbits

GWIN-9 #&: 304 17*64 41*32 = 608Kbits

TERREES): 2,048

Pl T R g A AR

INeh 4%, A0MHz

FYmMPENT[A]: <16ps

TUHERRI R . <<120ms

HHLI

- PEHRAFLERE]: 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- FRMAEBREEIE: 12/12mA(MAX)

KT GWIN-1P5/2/4/9 2344 F F INAE IR E4IE S5 &% UG295,
Gowin [N 17 % (User Flash)FH 4556 .

3.7 HFES TR

DS100-2.6.2

GW1N-4/9 #/4 B F 5 ) DSP &, &= S1EMK) DSP ik
7 AT P E R BB S AL PR SR, W FIR. FFT %1145, DSP A
B FrEGefae .. RIEM AR RS L.
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ILMNA 3.7 B 5 T AL
DSP X #F T 41 hfe
e 3 FhTERIaRkILES (9-bit, 18-bit, 36-bit)
® 54-bit FE AT iz HH T
o Z/NIRILAR AT LIk LAKE i v
e /L fe{ %% (Barrel Shifter)
o il RS Sl 1E R I (Adaptive filtering through signal feedback)
e iz&i L HBhHLIE(Computing with options of rounding to positive
number or prime number)
®  SCRFE AT AR A 55 B A L
371 E%xT
GW1N [¥] DSP BHHEF AT T o A £ B A FPGA FEFI . B4
DSP # f7i] 9 4> CFU IMRL L. 54> DSP (L& Ak it 3% et
S AR N %% (pre-adders), WA 18 A7 ()3 8% (multipliers), Al—A>=#
N EAZ 518 5 5.6 (ALUS4)..
BUINES
DSP % H & wW ﬁﬂm%s” SEILTIN . PR A D g
HUNNAS AL T % B e i o A P /N0 i
® Jf4T 18-bit fi \ B 5 SBI;
® 4T 18-bit H A A B SIA.
VE !
T At N i 0 SRR 27 A7 AR R 55 B A
o RE FPGA 7= i B HT Ings 7T AE A DhRe s s st F , SCRF 9-bit
K75 A 18-bit £7. 55 .
b
FevLax (multipliers) . THIMNAS < 5, ARSCIIIRIEZH . FFeikds vl LARC
B NOx9. 18x18. 36 x 18 5 36 x 36, %t N i AN HH i 14 37 F 25 A7 A A
EWIES Y S W W R I & & 1 0] W= K S W DR
e /18 x36 Iikas
o 118 x 18 FiLes
o U4 9x9 ek
!
PIAN 7 B 70 AT DL Bl — > 36 x 36 ik
= S Kby
A DSP 7 BT & — > 54 7 ALUS4, &5 i 28 ThAE i ik — 25 n s,
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3 ikl

3.8MIPI D-PHY(GW1N-2)

i N AT S 420 SERF R A7 AR ORI S5 B 3 SCRFI DD RE L5
o SRk Rt i BdE/0. Hdls A EHE B BIINEREIEE

o ekt th B dn/0. Hdls B MkAL C WnERGEIEEL

o i A, Hds B MIHELL C BUINENRIEIZ B .

3.7.2 DSP #{EER L &

o i E(multiplier) iz
e ik R n#s(accumulator) iz
o RIARFN R INAI
KTHPESRBEERHE ZHAEELE, 155% UG287, Gowin 7S
SR PSR (DSP)H SR EE -

3.8 MIPI D-PHY(GWIN-2)
3.8.1 ##4% MIPI D-PHY RX

GWIN-2 #4181 MIPI D-PHY RX, S #ikriE (MIPI Alliance
Standard for D-PHY Specification), kA 2.1, % D-PHY i&H T #4177~
#10 (Display Serial Interface, DSI) FIfl&# 17814k (Camera Serial
Interface, CSI-2). FE4FFMUIT:

o IFFHLNEIH(HS, High-speed)#z, &4t i = nlik 8 Gbps (PI4~
HPEIHIE) .

SCRF I 22 VU AN B0 T A — AN I B e .

R MK IIFE(LP, Low-powen)#fERE=, HdaftiniE =N 10Mbps.
YRR A AEIE R 5F

% H MIPI D-PHY RX 1:8 #i 5 1:16 #i 1.

X3 MIPI DSI #iT MIPI CSI-2 83 2 .

|O Bank6 377 MIPI D-PHY RX.

HZ g E BiE S IPUGT778, Gowin GW1N-2 Hardened MIPI D-PHY
RX H 685,

3.8.2 ZLILEEEIE FPGA 10 £ MIPI D-PHY RX/TX

DS100-2.6.2

GWIN-2 28 FIHR AL L TRt =i FPGA 1O, #F MIPI D-PHY RX TX
O, EHTHEITERZED (Display Serial Interface, DS flE 474545 3k
211 (Camera Serial Interface, CSI-2), FT-32ak & 26 BUE sl i 5,
MIPI D-PHY NI IR EE . TR T .

o W HibrvE (MIPI Alliance Standard for D-PHY Specification), fit4s 1.2,
o EREIE RX M TX #:F82 10, L4 i ik 6 Gbps.
o CHEEZ VU @ IE A — P E iE .
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3 &l

=
5

| 3.9 4

Y HFZ PHY (10 SREFHITEL )

TEAMKINFE(LP, Low-power)#fERi=.

Y MIPI DSI Al MIPI CSI-2 4% )2

SRR E D A AEIE X 5

Y HF MIPI D-PHY RX 1:8 #i:{ 5 1:16 #i 3.,

Y HF ELVDS. TLVDS. SLVS200. LVDS #1 MIPI D-PHY 10 %5 10 Type.

|0 Bank0. 10 Bank3. 10 Bank4. 10 Bank5 3% MIPI D-PHY TX(3##
)7 ODT)
e 10 Bank2 £ ¥f MIPI D-PHY RX (#5114 ODT)

HEZVEM(E BiE 5% IPUG948, Gowin MIPI D-PHY RX TX Advance
P $ar .

3.9 Btk

0 BE YR AT 2% FPGA eI N 2R EE . GWIN &%) FPGA
FEEIRAE T B AR e (GCLK), B EERIZS AT E %I, B 7 GCLK
PR, R T EEE A HCLK %R, BhAh, @iAE T SR (PLL) 5 4

KT RE e, S B EZHEAE R, 5% UG286,
Gowin I g % 5 (Clock) H F F8 B

3.9.1 £/FiF8

GCLK 7EZs 4 % 0 A, 70 L. R ANSIR, DRI 8 4
GCLK M4, GCLK ARy %8 i b s A0 45 4 FH B B ek i N/ BRI X AT 28 B2
155 FH 2 FH R b i N AL A ) A A 1

3.9.2 iR

BYORH IR A — b I s il L, TRTARBYIAH 24 (PLL, Phase-locked Loop).
HIFH A5\ () 225 I B S 5 P 0 B N B IR 15 5 AR FIAE A

GWIN (] PLL HEget e it vl LAZR-& I I A2, i ad i B AN [R] 1 240
AT DAREAT ISp o () 003 A B (AR 430« AR L o5 s B R SR DR .

3.9.3 SR

GW1N R % FPGA 7= 5 i) s i b HCLK B DL 3 1/O 58 il PE RE s
FEH, 72 L [ VERCR IS B[R]0 B8 A& e Cm ok (9, 4n & 3-20. & 3-21.
K] 3-22. K 3-23 K 3-24 flizr.

!
GWIN-1 1 GWIN-4 [ & i e 55 JERF A ], GWAN-1S Al GW1IN-9 1) iy 1 i b 5% Y5 AF
PEAE ] o
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3 G A 3.9 4h

B 3-20 GWIN-1 HCLK ;R EE

I/0 BankO

efueg o/l
—
Py
™iueg o/

I P iy O

1/0 Bank2

[ JioBank [[]Hcik

3-21 GW1N-1P5/GWIN-2 HCLK ==&

/0 BankO
87 T
o
g) .
o
) =
@)
— L R w
- )
>
= ~
O [l
Wi
Q
g __
=
2 B
w
1/0 Bank2

| |ioBank || HCLK
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3.9 b

DS100-2.6.2

& 3-22 GW1N-4 HCLK ~E=E

I/0 BankO

eueg O/l

I W O

I/0 Bank2

[ JioBank []Heik

& 3-23 GW1N-9 HCLK ;~E=E

I/0 BankO

I W oy O

equeg O/l

I O oy O

I/0 Bank2

[ Jwosank []Hek

Tueg O/l

iueg O/l
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3 AR 310 K&

& 3-24 GWIN-1S HCLK ;~=HE

1/0 Bank0 I/O Bankl

|
aolueg O/

[ JoBank []Heik
3.10 &k

fENXT CRU BIARAN 78, GWIN R4 FPGA 77 it 7 RiGF & K
LRV, EH TR Rrph e, BRI EREBES.

3.1 £ /EEN

GWI1N #% FPGA P& — NN R E BN, BiEET
SR N ERR AR, W AR DIRS B AL e R B FD AL, CFU A 1/O H i
Sy SO IRV R

3.12 RIEECE

GWIN %741 FPGA 7= i 32 #F SRAM 4w 24l Flash 4#f2 . Flash 2 f2EE 2l
BE <2395 H 9 Flash gw st 52 3% 41 Flash 4w s . GWAN #5437 4% DUAL BOOT
B, NA PR T Rk, B P T LURYE B & 75 EOR A E A &
LEAPER Flash 51,

GWIN Z%1 FPGA F= & T S Fi s A i ITAG fic EAE AN, I8
= SRR E ) GowinCONFIG Bt B, HF£1A 7 fifER: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL. CPU #ll 12C Slave. fif
PRI EE JTAG T AUTO BOOT #E=.

VEYH(E BiE S L UG290, Gowin FPGA /20 2 PR B F Y-

SRAM w2

GWIN %% FPGA 7= i i) SRAM Zife, BX FHEFHEEN FELE
B

Flash %12

Flash % f5 (1 ic B Bl A N Flash $70.  BHLE, 0 & AR
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L

3 HitlN

$
3

3.13 AN &L TR

N Flash 50414 %] SRAM FCE $0. 78BS LA 280 A RRT LS B
PERIECE, XM E SRRy “PE R Sh/bE R B 7.

GWI1N #%1| FPGA 7=/ B flRAZRAFI I 17 ITAG Z& A& e, RP
P CFEATZ A TARRS G MBI IJTAG £ 142 7 A Flash B¢
ANER Flash (1#AE, gt fE b as i ml DUz e JE A EE B 1B % TAE, WiEse
BE, ARk RECONFIG NWEN T 58 siAE 4R TH4% . a4 N T
TE LRI TR KA SRR AN AT R 3
!
[1] RECONFIG_N fE AL &4 M, K885 N, BA WS Eh, E1E8 GPIO i, H
AeFAE output 287, B2 EMER, 1ES W UG290, Gowin FPGA /213 4i PRI & - F 4 -
AN, GWIN R%1 FPGA 7= i ik S R AER Flash gwfE s AU sh
HZEMER, S0 UG290, Gowin FPGA /=2 4 F2M A

3.13 A&

DS100-2.6.2

GWI1N #%1 FPGA F= Wik T —/ N 9mte v N didik, CFF 2.5MHz %
125MHz IR PR YE Rl . A N IR P AL rT g AR A F P it e, BBk B AT IR
+5%, ZwmfEid e MSPI éﬁ%%-:ﬁ%%ﬁaff%rlﬂﬁ .

Fr AR IRIE T DY P st 3R g B, B BCE TAES L ATRAERTS
21k 64 P BRI

GWIN-1/1S/1P5/2/9 #4114 Hh I A i o 5 4 A0
four=250MHz/Param.
GWIN-4 & N Al fan I b e ot 350 4 3009
four=210MHz/Param.
bEy
Fr¥ Param NECE Z4L, THN 2~128, R CRHEEL

R 3-8 fIK 3-9 FI28 [ 7 AR VAR 0B, InBERIAAIR . e KAl AN
FEEZ A N BRI

R 3-8 GWIN-4 K A IREER 43 46 ST SR 1L T

R e R e R e

0 2.1MHz™M 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 105MHZz?
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ILMNA 3.13 IR

% 3-9 GWIN-1/15/1P5/2/9 K A S&IREIER S 4t 73212 T

5 IS B i B e

0 2.5MHzM 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 1 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?
¥E !

o [1JERIN i h AR

DS100-2.6.2

o [24iEA T MSPI Zrfs =

40(63)




4 BRI 4.1 TAE%ME

S

vE!
SR VAR AR IR AR 2% 1 B A v B A v 2 S AR A R AR 2 ARV Tl 1 s
WS, Fwz PRI S A BEAE R I TR0 & TAR B 0L R I % TAE.

4.1 TE%H

4.1.1 xR AIEH
* 41 B EKIEE
EA S ik BME | Bk
LV WA % H e -0.5V 1.32V
Vee UV WA L -0.5V 3.75V
Veco I/O Bank HiJE -0.5V 3.75V
Veex e B e e -0.5V 3.75V
Storage Temperature AR -65°C +150°C
Junction Temperature iR -40°C +125°C
412 #EEFEITIFEHE
xR 42 EETIEEE
B it R/MA > INEL
LV WA % HL 1.14v 1.26V
Vee UV WA H 1.71V 3.465V
Veco I/O Bank HiJt 1.14V 3.465V
Veex LEHILEENES 2.375V 3.465V
Ticom | Zim(ikgg) 0C +85°C
Tino ZEIR (L 2R) -40°C +100°C
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4 BRI 4.1 TAE%AE
R ik w/ME & ANAE
Tiaut IR (IR LK) -40°C +105°C
E!

o  HULHRh Vool Veex AT REFEFH — /N, IX P00 2NN S0 22 Veex HIEK .
o VEANISS L H K[ BiE 5% UG107, GWIN-1 #/F Pinout FH4Y, UG169, GWIN-1S

L Pinout FAF, UG174, GWIN-1P5 #5814 Pinout FA,

UG171,GWIN-2 Z8/+ Pinout

FH, UG105, GWIN-4 #1F Pinout F4 &% UG114, GWIN-9 #1F Pinout FHf-

4.1.3 R EFARFE
R 43 B EFRLE
KR i3 ae w/MA JAYE >IN ;|
DA% L B TR GWIN-1/GWIN-1S | 1.2mV/us | - 40mV/us
Travp (Power supply ramp
rates for all power GW1N- 1P5/2/4/9 0.6mV/us | - 6mV/us
supplies)
TRAMP_VCCX VCCX J:a:{“/{ﬁ‘l‘ﬁ GWI1N 06mV/lJS - 10mV/us
TRAMP_VCCIO VCCIO J:a:{“/{ﬁ‘l‘ﬁ GWIN 06mV/lJS - 10mV/us
4.1.4 HIEEREFYE
R 4-4 BamIREAE
B S B A 1/0 7Y S IN:
A| 7 NN “t
s NI 0<Vin<Vi(MAX) 110 150UA
(Input or I/O leakage current)
o N\ IR YA TDI, TDO,
s NI 0<Vin<Vi(MAX) 120UA
(Input or I/O leakage current) TMS,TCK
4.1.5 POR %5t
& 4-5POR HESH
B i iR B B /ME S IN:|
b 5 R e T vee 0.7 !
POR HiJE
1E Power on reset voltage of VCCX 1.8 2
vee VCCOo 0.85 0.98
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A R b 4.2ESD T*:fE

4.2 ESD ¥ g€

£ 4-6 GWIN ESD - HBM

B GWI1N-1 GWIN-1P5 | GWIN-2 GWI1N-4 GW1N-9 GWI1N-1S
LQ100 HBM>1,000V HBM>1,000V | HBM>1,000V | HBM>1,000V | HBM>1,000V | -
LQ100X | - HBM>1,000V | HBM>1,000V | - - -
LQ144 HBM>1,000V - - HBM>1,000V | HBM>1,000V | -
LQ144X | - - HBM>1,000V | - - -
EQ144 HBM>1,000V - HBM>1,000V | HBM>1,000V | HBM>1,000V | -
LQ176 - - - - HBM>1,000V | -
EQ176 - - - - HBM>1,000V | -
MG100 - - - - HBM>1,000V | -
MG100T | - - - - HBM>1,000V | -
MG121 - - HBM>1,000V | - - -
MG121X | - - HBM>1,000V | - - -
MG132 - - HBM>1,000V | - - -
MG132X | - - HBM>1,000V | HBM>1,000V | - -
MG132H | - - HBM>1,000V | - - -
MG160 - - - HBM>1,000V | HBM>1,000V | -
MG196 - - - - HBM>1,000V | -
PG256 - - - HBM>1,000V | HBM>1,000V | -
PG256M | - - - HBM>1,000V | - -
UG169 - - - - HBM>1,000V | -
UG256 - - - - HBM>1,000V | -
UG332 - - - - HBM>1,000V | -
QN32 HBM>1,000V - - HBM>1,000V | - -
QN48 HBM>1,000V - HBM>1,000V | HBM>1,000V | HBM>1,000V | -
QN48H - - HBM>1,000V | - - -
QNA48F - - - - HBM>1,000V | -
CS30 HBM>1,000V | - . : : HBM>1,000
CS42 - - HBM>1,000V | - - -
CS72 - - - HBM>1,000V | - -
CS81M - - - - HBM>1,000V | -
QN88 - - - HBM>1,000V | HBM>1,000V | -
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A R b 4.2ESD T*:fE

A GWI1N-1 GWIN-1P5 | GWIN-2 GW1N-4 GW1N-9 GW1N-1S

FN32 - - . i - \H/BM >1,000

£ 4-7 GWIN ESD - CDM

s GWI1N-1 GWIN-1P5 | GWIN-2 GW1N-4 GW1N-9 GW1N-1S

LQ100 CDM>500V | - CDM>500V | CDM>500V | CDM>500V | -

LQ100X - CDM>500V | CDM>500V | - - -

LQ144 CDM>500V | - CDM>500V | CDM>500V | CDM>500V | -

LQ144X - - CDM>500V | - - -

EQ144 CDM>500V | - - CDM>500V | CDM>500V | -

LQ176 - - - - CDM>500V | -

EQ176 - - - - CDM>500V | -

MG100 - - - - CDM>500V | -

MG121 - - CDM>500V | - - -

MG121X - - CDM>500V | - - -

MG132 - - CDM>500V | - - -

MG132X - - CDM>500V | CDM>500V | - -

MG132H CDM>500V

MG160 - - - CDM>500V | CDM>500V | -

MG196 - - - - CDM>500V | -

MG100T - - - - CDM>500V

PG256 - - - CDM>500V | CDM>500V | -

PG256M - - - CDM>500V | - -

UG169 - CDM>500V

UG256 - - - - CDM>500V | -

UG332 - - - - CDM>500V | -

QN32 CDM>500V | - - - - -

QN48 CDM>500V | - CDM>500V | CDM>500V | CDM>500V | -

QN48H - - CDM>500V | - - .

QN48F - - - - CDM>500V | -

CS30 CDM>500V | - - - - CDM>500V

CS42 - - CDM>500V | - - -
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4 U

4.2ESD 1%

>
(a3

CS72 - CDM>500V - -

CS81M - - CDM>500V | -

QN88 - CDM>500V CDM>500V | -

FN32 - - - CDM>500V
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4.3DC

4.3 DC BS54
4.3.1 #EFT{EEE DC BS54

F 48 WETIESEEFHT DC BES4F4E

H R

ik

A

w/ME

LRItk

TN E]

IIL:IIH

/0 %y NI FLIR
(Input or I/O
leakage)

Veco<Vin<Vin(MAX)

210pA

OV<Vin<Vcco

10pA

lpu

/O _EHi s
(I/O Active Pull-up
Current)

0<V|N<0.7Vcco

-30pA

-150pA

lpp

I/O "N Hi H i

(I/O Active
Pull-down Current)

ViL(MAX)<Vin<Vcco

30pA

150pA

IBHLS

SR FRCHL I
FreL i
(Bus Hold Low

Sustaining
Current)

Vin=ViL(MAX)

30pA

IBHHS

SRR v P
FRE R
(Bus Hold High

Sustaining
Current)

VIN:0-7VCCO

-30pA

IBHLO

SR ARFRH R P I
I IR

(Bus Hold Low
Overdrive Current)

OSVINSVCCO

150pA

IBHHO

R OR AR e T I
AR
(BusHoldHigh
Overdrive Current)

0=VinsVeeo

-150pA

Veur

SRR il A s I
Hi JE (Bus hold trip
points)

Vi(MAX)

Vi(MIN)

C1

/O HL2%
(I/O Capacitance)

5pF

8pF

Vhyst

iy NIB ¥
(Hysteresis for
Schmitt Trigger
inputs)

Vcco=3.3V, Hysteresis= Large

482mV

Vcco=2.5V, Hysteresis= Large

302mV

Vcco=1.8V, Hysteresis= Large

152mvV

DS100-2.6.2
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4 BRI 4.3DC

EA S it A w/ME WARE | BKME
Vceo=1.5V, Hysteresis= Large - 94mVv -
Vceo=3.3V, Hysteresis= Small - 240mVv | -
Vcco=2.5V, Hysteresis= Small - 150mvV | -
Vceo=1.8V, Hysteresis= Small - 75mV -
Vceo=1.5V, Hysteresis= Small - 47mV -
4.3.2 BSHR
F 49 BHSHR
i ik fih e | POl | R
lec Core HLJFHLT(Vec=1.2V) LV 1.8 -
GW1N-1 lcex Veex FLE I (Veex=3.3V) LV 1 -
lcco 1/0 Bank LI HLIfE (Veco=2.5V) LV 0.8 -
lcc Core HIFHR (VCC=1.2V) LV/UV 2.8 -
GW1N-4 lcex Veex HLIE L (Veex=3.3V) LV/UV 1.15 -
lcco 1/0 Bank HLi HLifE (Veco=2.5V) LV/UV 0.55 -
lcc Core HJFEH(VCC=1.2V) LV/UV 35 -
GW1N-9 lcex Veex BB (Veex=3.3V) LV/UV 5 -
lcco 1/0 Bank LI HLIfE (Veco=2.5V) LV/UV 2 -
4.3.3 YmIZ FEER
R 410 wIETHHER
e i) AAERA | MAME (A) | BKME (mA)
4 fE Flash i} Core HLIF I (Vec=1.2V) LV A | - 1.9
GW1N-1 %% Flash B Voex HLIE HLA(Veex=3.3V) LV fiAs | - 2.74
4 fE Flash i 1/0 Bank HLIFEH R (Vcco=2.5V) | LV A | 0.06 -
42 Flash i} Core HLJE IR (Vec=1.2V) LV A | - -
GWI1N-4 %18 Flash I Veex LI L (Vecx=3.3V) LV Ak | - _
YmFE Flash B} 1/0 Bank YRR (Veco=2.5V) | LVIRA | - -
YmHE Flash i} Core HLJF IR (Vec=1.2V) LV A -
GW1N-9 i fE Flash I Veex HLIE L (Veex=3.3V) LV A | - _
#mFE Flash B 1/0 Bank B HE(Vcco=2.5V) | LV IiiA | - -
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4.3DC HLA 4

434 1/O #HETIEFH
& 4-11 I/O HETIERMG
- W3R A Veco(V) HIAITRIE Vrer(V)
ROME | BBME | RRKE | RAME | BBME | RKME
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 15 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - ;
SSTL15 1.425 15 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
SSTL25_I 2.375 25 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33 I 3.135 3.3 3.465 1.3 1.5 1.7
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_II 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 25 2.625 - - -
RSDS25E 2.375 25 2.625 - - -
LVDS25E 2.375 25 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 25 2.625 - - -
SSTL25D_I 2.375 25 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - ; )
SSTL33D_I 3.135 3.3 3.465 - - -
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4 R 4.3DC A
o, MY Veco(V) NI RIAY Vrer(V)
: BME | ME | BOE | BME | BE | B
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D _lI 1.71 1.8 1.89 - - -
4.3.5 B I/O DC B S4514
& 4-12 3% /O DC BS54
Sk Vie \ VoL Vo!4 lo lon
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 -4
8 -8
LVCMOS33 0.4v Vceco-0.4V | 12 -12
(TTLas | 03V| 08V 2.0V 3.6V o e
24 -24
0.2V Veeor0.2V |01 | -01
4 -4
8 -8
0.4v Vcco-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
0.4v Vcco 0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35*Vceo 0.65*Vcco | 3.6V 12 | -12
0.2V Vceo-0.2V | 0.1 -0.1
4 -4
0.4v Vcco-0.4V
LVCMOS15 | -0.3V | 0.35*Vcco 0.65*Vcco 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*Vcco 0.65*Vcco 3.6V 6 -6
0.2v Vceo-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3*Vcco 0.5*Vceo 3.6V | 0.1*Vceo | 0.9%Veco 15 -0.5
SSTL33 | -0.3V | Vgrer-0.2V Vreet0.2V 3.6V, 0.7 Vceo-1.1V | 8 -8
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4.3DC

Vic Vin VoL Vou loL low
B/ : : .
Min | Max Min Max | (Max) (Min) (mA) | (mA)
SSTL25 | -0.3V | VRree-0.18V Vgsert0.18V | 3.6V | 0.54V Vceo-0.62V | 8 -8
SSTL25 1l | -0.3V | VRrer-0.18V Vreet0.18V | 3.6V | NA NA NA NA
SSTL18 Il | -0.3V | VRer-0.125V Vrert0.125V | 3.6V | NA NA NA NA
SSTL18 | -0.3V | VRree-0.125V Vgsert0.125V | 3.6V | 0.40V Vceo-0.40V | 8 -8
SSTL15 -0.3V | Vrer-0.1V Vgseet 0.1V 3.6V | 0.40V Vceo-0.40V | 8 -8
HSTL18 | -0.3V | Vrer-0.1V Vgseet 0.1V 3.6V | 0.40V Vceo-0.40V | 8 -8
HSTL18 Il | -0.3V | Vger-0.1V Vgeet 0.1V 3.6V | NA NA NA NA
HSTL15 | -0.3V | Vrer-0.1V Vgseet 0.1V 3.6V | 0.40V Vceo-0.40V | 8 -8
HSTL15 1l | -0.3V | Vger-0.1V Vgreet 0.1V 3.6V | NA NA NA NA
=
4.3.6 4% 1/0 DC BB 5454
& 4-13 £4> JODC S %E
SR A AR %A s | A B | B
Vina,Vine | fiiA L (Input Voltage) 0 - 2.4 Vv
PA X YNGR
Ve RIPNGENES Half the Sum of . | 235 | v
(Input Common Mode Voltage) | the Two Inputs
\ \ . . Difference
PANG 773
Vio fhﬂ 5’:’1 ]G'] iR (Differential Input | gooen the Two | #100 | - i mv
reshold) Inputs
| i N\ HER (Input Current) Power On or| - +10 | pA
N Power Off -
5y H1 v HE - (Output High Voltage _
VoH for Vop 0F Vo) Rt =100Q 1.60 \Y
iy G H T~ (Output Low Voltage B
VoL for Vop of Vo) Rt =100Q 0.9 V
7 Fi %y 4 H JE (Output Voltage | (Vop - Vow),
Voo Differential) R1=1000 250 1350 1450 | mV
P A i I S 1 I R e N
AVop (Change in Vop Between High - - 50 mvV
and Low)
Vos %y 4 25 (Output Voltage Offset) (VO_P t Vo2, 4195 120 | 1.375 |V
R+=100Q
iy 1 Z AR AF, (Change in Vos
AVos Between High and Low) ) ) 50 mv
_ . VOD = 0V %Eﬁ’iﬁ
| o HLA — - - 15 mA
s FE % LI o
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4 HSAEE 4.4AC FF RHFE
4.4 AC FFX45i4
4.4.1 CFU Frx45i¢
& 4-14 CFU NIRFEH
B2 iR <K 2
Min Max
tLuTa cru LUT4 #EiE(LUT4 delay) - 0.674 ns
twrs cru | LUTS ZER(LUTS delay) - 1.388 | ns
tLUTG_CFU LUT6 ﬁj&(LUT6 delaY) - 2.01 ns
tLUT7_CFU LUT7 ﬁﬁ(LUT? delay) - 2.632 ns
tLUTB_CFU LUTS EE(LUTS delay) - 3.254 ns
t B AL 77 A7 45 i LI [H] (Set/Reset to | 1.86 ns
SR_CFU Register output) '
I b 1) 7 A7 45 % i 15 8] (Clock to Register |
tco cru output) 0.76 ns
4.4.2 BSRAM FFE44
£ 4-15 BSRAM B &%
B ik =<K iy
Min Max
BSRAM L 3 1k / % 488 1) IS b 380 i L AE 1)
tcoap_BsrAM (Clock to output time of read | - 5.10 ns
address/data)
¢ BSRAM iy i 2 17 #% H I B 2 4 g 1 | 056 | ns
COOR_BSRAM (Clock to output time of output register) '
4.4.3 DSP FFx<45%
& 4-16 DSP R FSH
) wws |
AT ik B
Min Max
N B N BT AT v B I B 2 46 SE I (Clock to | 480 | ns
COIR_DSP output time of input register) '
‘ Uit 7K 2 A7 A 1) I B3 Sy HY SE I (Clock to | 240 |ns
COPR_DSP output time of pipeline register) '
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4 B 4.4AC FF 45

L
2 ik : A
Min Max

¢ i AT A7 4 10 I B 3 46 tH ZE I (Clock to | 0.84 ns
COOR_DSP output time of output register) .

4.4.4 Gearbox FFx4FM4
3 4-17 Gearbox I F &3
a1 HFR iR e /ME <K 2
FMAXippr 2:1Gearbox ¥\ 10 K HATH R 1000 Mbps
FMAXpesa 4:1 Gearbox ¥\ 10 f KEATIHER 500 Mbps
GWIN-1/4 FMAXpesx 7:1/8:1/10:1 Gearbox fii A\ 10 i K H 4T3 % 1000 Mbps
FMAXobpr 1:2Gearbox #i it 10 H KHEATHZ 1000 Mbps
FMAXosera | 1:4 Gearbox %t 10 f KHATHE 500 Mbps
FMAXoserx 1:7/1:8/1:10 Gearbox it 10 fx K H 4T3 % 1000 Mbps
FMAXippr 2:1Gearbox Hi A\ 10 H K HATIHZE 1200 Mbps
FMAXipEsa 4:1 Gearbox fii N\ 10 H Ok H AT 600 Mbps
. . . . A =) VA
FMAX oo %1/8.1/10.1/16.1 Gearbox 4\ 10 f KH AT 1200 Mbps
GWIN-9 —
FMAXoppr 1:2Gearbox it} 10 5 K5 47 % 1200 Mbps
FMAXosera 1:4 Gearbox #iit 10 i KHFATIHFE 600 Mbps
. . . . A =) Sy
FMAX osem %7/1.8/1.10/1.16 Gearbox #irtt 10 K473 1200 Mbps
!

LVDS 10 i n] LAAE] 1Gbps, {HRZTEER 1:4 1:2 W5, A AZHE FE AT Ae Ik AN BIAH B 1)E B .
Z 4-18 .35 10 Fmax

2k I;max
5/ME (Mhz)
DriverStrength = 4mA DriverStrength > 4mA
LVTTL33 150 300
LVCMOS33 150 300
LVCMOS25 150 300
LVCMOS18 150 300
LVCMOS15 150 200
LVCMOS12 150 150

!
MK loading &y 30pF HI% .
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4 BRI 4.4AC JF stk

4.4.5 B#F0 /O FrcdriE
& 4-19 SMERFF 1
N -5 -6 Ay
LR 1t B ErGs : : BT
Min Max Min Max
HCLK Tree delay TBD TBD TBD TBD TBD TBD
PCLK Tree delay TBD TBD TBD TBD TBD TBD
Pin-LUT-Pin Delay TBD TBD TBD TBD TBD TBD
|O Buffer delay TBD TBD TBD TBD TBD TBD
= =
4.4.6 F AR X
#+ 4-20 FA RSN
KR i e wx/IME B mNE
LR % GW1N-4 99.75MHz 105MHz 110.25MHz
(0~+857C) GW1N-1/1S/1P5/2/9 | 118.75MHz | 125MHz 131.25MHz
fMAX
LR % GW1N-4 94.5MHz 105MHz 115.5MHz
(-40 ~ +100°C) GW1N-1/1S/1P5/2/9 | 112.5MHz 125MHz 137.5MHz
tor Tl o 43% 50% 57%
toparr AR S )] 0.01UIPP 0.012UIPP | 0.02UIPP
2 (4
4.4.7 ST 5
T 4-21 SIS H
2 HEER 2R e/ ME R
CLKIN 3MHZ 400MHZ
c7/16 PFD 3MHZ 400MHZ
C6/15 VCO 400MHZ 900MHZ
CLKOUT 3.125MHZ 450MHZ
GW1N-1
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 720MHZ
CLKOUT 2.5MHZ 360MHZ
CLKIN 3MHZ 400MHZ
C7/16
GW1N-1S PFD 3MHZ 400MHZ
C6/15
VCO 400MHZ 1200MHZ
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4 AR 4.4AC FF 451
s R B w/ME PN E
CLKOUT 3.125MHZ 600MHZ
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 960MHZ
CLKOUT 2.5MHZ 480MHZ
CLKIN 3MHZ 400MHZ
c7/16 PFD 3MHZ 400MHZ
C6/15 VCO 400MHZ 1000MHZ
GWI1N-4 CLKOUT 3.125MHZ 500MHZ
GWIN-9 CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/l4
VCO 320MHZ 800MHZ
CLKOUT 2.5MHZ 400MHZ
CLKIN 3MHZ 400MHZ
GWIN-1P5 | C7/16 PFD 3MHZ 400MHZ
GWIN-2 C6/15 VCO 400MHZ 800MHZ
CLKOUT 3.125MHZzM 800MHZ
TE!
[L]AS [F)ETE ) B /N R A6 ] Be AN [R], A B TE 2 /)y VCO far i Ai#e/128, ) 3.125MHZ /
2.5MHZ; B/C/D @i 7 E M & B I (S H) R AW, 5 AN A J8IE — 3, 59
|75 F/128.
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4.5 HI 7 R4 AU

4.5 ARINFERESFH
4.5.1 DC BB 5454 1

(TJ = -40~+100°C, VCC = 095~105V, VCCX = 1.7~3.45V, ng = OV)
%z 4-22 GWIN-1/ GWIN-1S #84H P DC B S44

KA
e ik : <R A
w/ME E#E | BXE
Ta 753 -40 25 85 C
Tj gEE -40 25 100 C
likg IR LR - - 1 pA
, - - 3 (Ta=25)
Isb 55 % FELIR pA
- - 20 (Ta=85)
lccO Z5 TR HL YA - - 1.3 mA
- - 2 (Rmod=00) mA
lccl FEERAE HIR - - 2.5 (Rmod=01) mA
- - 3 (Rmod=1x> mA
lcc2 PREPNGNN - - 2 mA
lcc3 I R FR R - - 3 mA
= 4-23 GWIN-2/4/9 2 P INTE DC B S 4514
IS ONI| . Wake-u
K ZH ¥ fir elP | g
3] B (8]
VCC VCCX
o L (wh /NP R, 52 100%,
25n5) 219 |05 mA NA VIN= “1/0”
R loct! 0.1 12 mA NA -
B AR 0.1 12 mA NA -
TR R 0.1 12 mA NA -
XE=YE=SE= “1” , #F T=Tae
_— . 3| T=50ns 2 [&], /O FIHEHRN
5 AHI i oy
gffﬁi;_ﬁm leca 980 25 HA NA OmA. T=50ns 2 Jqi, WEkEt
PR, /O B HIR A
U C HL
1%*}1*%:3@ ISB 5.2 20 |JA 0 VSS‘ VCCX %D Vcc
vE!
o [1IXUEHENERFYHERME, WEERES S T Z Py HERE;
o [2llcey TE Trew AN FIRS 4b F H1 55
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4.5 HI 7 R4 AU

- Z:ftxiq: Thew< Tacc

- Thew = Tacc

- Tace<Tnew-50ns: lcc1 (neW) = (ICC1 - ICCZ)(Tacc/TneW) + lcco

- Thew>50nS: lcci (new) = (leci - lec2)(Tace/ Thew) + 50NS*lcco/Thew + Ise

- t>50ns, lcco=lsp

[3]A\ wake-up time [ ZIFF U6 Ve LZ10K T 1.08V.

4.5.2 BRI F& #1516

(TJ = -40~+100°C, VCC = 095~105V, VCCX = 1.7~3.45V, ng = OV)
£ 4-24 GWIN-1/ GWIN-1S S#B-H P INERFSH

s 1 " ks N
e fiid BAME | EWE | EaE |
Taa H A RIS [A) - - 38 ns
Tey LA 43 - - ns
Taw Aclk 5 L ] 10 - - ns
Tawl Aclk K HLF- I ] 10 - - ns
Tas jevaing |l 3 - - ns
Tah PRIFFI [A] 3 - - ns
Toz Oe HAL2I A - - 2 ns
Toe Oe $ii 1= 2 Dout - - 2 ns
Twey 5JE 40 - - ns
Tpw Pw 75 HL T [ 16 - - ns
Tpwl Pw 1% HE ST ] 16 - - ns
Tpas Pig:iih: g E VAN - - ns
Tpah Tk PR 7 A ] - - ns
Tds Kt 2 ST ] 16 - - ns
Tdh H I ORI (7] - - ns
TsO Seq0 J& - - us
Tsl Seql JHH# 15 - - us
Ts2p Aclk E| Pe b FHTEE L[] - 10 s
Ts3 Seq3 JH - 10 us
Tps3 Pe T RIS 3 Aclk 257 [A] 60 - us

Mode=1000 3 [A] 5.7 6.3 ms
Tpe Mode=1100 % F2H [A] 1.9 2.1 ms

Mode=11xx T F2 7] 190 200 210 us
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4 BURE 4.5 I INAF BRI
¥ 4-25 GWIN-1P5/2/4/9 8¢+ Pl FINER 8%
RENAL: 52y ZH Ginc m/ME = PNIE] B
wWC1 - 25 ns
TC - 22 ns
v BC Tacd | - 21 ns
LT - 21 ns
wcC - 25 ns
I R 15 B B b A7 it i S I ) Thvs 5 - s
B E A7t DR BRI [A] Thvh 5 - us
KA it ORAF IS [R) (CREAR HER) Thvha 100 - us
B A Aot ) Gt A2 L SLIT ] Togs 10 - us
G P DR I 1] Tpgh 20 - ns
E N [A] Torog 8 16 Ms
5 HEA I ) Twpr >0 - ns
PEIR ORF5 I (] Tuhd >0 - ns
PG 5 B 'S R BRI ) Teps -10 - ns
SE S48 AF @ LI [1) Tas 0.1 - ns
SE JikiH i) v LTI ) Tows 5 - ns
b b1k A S NI ) Tads 20 - ns
b ik A DR ARy 1] Tadn 20 - ns
2ol ORI 1] Ten 0.5 - ns
WC1 Tan 25 - ns
TC - 22 - ns
Fi?;%ﬁi&iﬁ%ﬁﬁﬂ‘ BC ] 21 ] ns
LT - 21 - ns
wcC - 25 - ns
SE ik I H~F- I 1) Trws 2 - ns
VR AL I 18] Trov 10 - us
KA A At 6] Th - 6 ms
FEBRIN [5) Terase 100 120 ms
TR BRI ) Tme 100 120 ms
st L BN A Wake-up B JE] Twk_pd 7 - us
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4 U 4.5 HI 7 R4 AU

EVAK SN 24 Ginc /M 2N FAfL
FELERAF I 8] Tsph 100 - ns
Ve @EALI[A] Tps 0 - ns
Veex PRI ] Ton 0 - ns
VE !

o [1IXULi il RES IR,

o [2BXELHUE AT AR, fELPRE A

o [3]{Ef5 5 XADR.YADR.XE fl YE 5 5 ARG, Tace WIFTURET [0 SE (55 19 LT
EEEL S DOUT # R A7 E BI7E T — K R E T 46

o [4]T, WA S ERE LA 2 EHE N — B R R Z AT 0 SR ), Rl — ANk #E F —k
BERR Z BIANBERE B NE UG [F]— NMFAE B CAE N — BB Z BT ASBER S5 N I IX IR
HIRIET e B,

o [BIFTA MPTEARA 1ns K L FHES A1 AT 1ns )R FERASETE] .

o [6]#%iil{E5 X\ YADR. XE #l YE {55 T EZ/DIRHF Taee MIBTA], Taee M SE 1 _EFHAY
A FFUE .

4.5.3 #{ERFE (GWIN-1/ GWIN-1S)

& 4-1 SRR
Tcy o
Tawl Taw ;
T T
0000
Addr()
Dout Data0 X Datal 4 HiZ Data2
f Toz :
Qe 4[: i
p Toe
!
BRAEE I Seq=0, Addr {5'5f.% Ra, Ca, Rmod, Rbytesel.
42 EATIHFER
y Twcy .
Pa() X
Lanl pr ]
T T
Din Din(i) Din(j) b

5 NTUBIAT A Seq=0, Mode=0000-
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4 AR 4.5 JH ;1 N7 VAR
& 4-3 R TTHFIER
« Tey »
- Peie
124 NewValue
!
g PEP B LA SR 5 A FTA TR 757 bR 09U S 5 240, U2 MODE
EAF.
& 4-4 SR FEAR

Ts3 § 50

S S LS §

N LU W v B W W

15 8-~

5 8~15 NewValue

(i) Add)

(i) Addr(i) Addr()

0 0

Ts2p Tpe Tps3

S S

4.5.4 E{ERTFE (GWIN-1P5/2/4/9)

DS100-2.6.2

& 4-5 A FINFIRRIERTFF

XADR

XE
YADR
YE : i
7T w
¢ » » " Tnws b
: Tews : Trws ! : :
SE y y ¥ Y
i i i i
, Tacs " Tan « Tam
DOUT | :
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4 B 4.6 YmFEHE D bt

& 4-6 A PINEHRIZRIEFF
SE /;
ERASE

_.,Twh:l‘_
XADR :
—p T
X | F AN
YADR
YE
DIM
Twpr 1 H . 'TI—D'.:
PROG + t + AR
WL oty

NVSTR o ¥ = o EL_____;”_____

B 4-7 B PINEBRIRIERF
YE Co 1
SE S
¥ADR T
YADR

— ToP=
XE LA .
ERASE A Twih #r—'
" Twpr Tnws o Terase ;:_.‘ Tnhw by 7 Trgov [

MVSTR + N #

4.6 HRIZEOFFIRE

GWIN %71 FPGA /=i GowinCONFIG B B T 215 7 7, 85
HEaE . SUEshEER. MSPI . SSPI . CPU #%1. SERIAL
K. 1°C Slave #5, FE4%EEHE S L UG290, Gowin FPGA /2543 4 Fl & F
-
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http://cdn.gowinsemi.com.cn/UG290-1.06_Gowin_FPGA产品编程配置手册.pdf
http://cdn.gowinsemi.com.cn/UG290-1.06_Gowin_FPGA产品编程配置手册.pdf

5 ST HER

5.1 #Fan4

5.1 ¥

!

o  GWIN-1S #8/4 H 3 HF LV R,
o LT EFVELMEIIES B S % 2.2 S BAIER I 2.3 HES B,
5-1 ¥ BGE - ES

GWIN

-

Product Series
GWI1N

Core Supply Voltage
LV 1.2v

UV 1.8V/2.5V/3.3V

S XXX XKXKXX

1% [=
I3 FII%\

Dass

ES
I Optional Suffix
ES Engineering Sample

Logic Density
1/1S: 1,152 LUTs
1P5: 1,584 LUTs
2: 2,304 LUTs
4: 4,608 LUTs
9: 8,640 LUTs

DS100-2.6.2

Package Type

CS30 (WLCSP30, 0.4mm)
CS42 (WLCSP42, 0.4mm)
CS72 (WLCSP72, 0.4mm)
QN32 (QFN32, 0.5mm)
FN32 (QFN32,0.4mm)
QN48 (QFN48, 0.4mm)
QN48F (QFNA48F, 0.4mm)
CM64 (WLCSP64, 0.5mm)
CS81M (WLCSP81M, 0.4mm)
QN88 (QFNS88, 0.4mm)
LQ100 (LQFP100, 0.5mm)
LQ100X (LQFP100X, 0.5mm)
LQ144 (LQFP144,0.5mm)
LQ144X (LQFP144X, 0.5mm)
EQ144 (eLQFP144,0.5mm)
LQ176 (LQFP176,0.4mm)
EQ176 (eLQFP176,0.4mm)
MG100 (MBGAZ100, 0.5mm)
MG132 (MBGA132,0.5mm)
MG132X (MBGA132X, 0.5mm)
MG160 (MBGA160, 0.5mm)
MG196 (MBGA196,0.5mm)
UG169 (UBGA169, 0.8mm)
UG256 (UBGA256, 0.8mm)
UG332 (UBGA332, 0.8mm)
PG256 (PBGA256, 1.0mm)
PG256M (PBGA256M, 1.0mm)
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5 ST HER

5.1 #Fan4

& 5-2 &4 & 755k - Production

Product Series ——

GWIN

Core Supply Voltage

LV 1.2v
UV 1.8V/2.5V/3.3V

Logic Density
1/1S: 1,152 LUTs
1P5: 1,584 LUTs
2: 2,304 LUTs

4: 4,608 LUTs

9: 8,640 LUTs

GWIN - XX X XXXXXX

CX/IX

\— Grade

C Commercial

| Industrial

Speed

4 Slowest /5 /6 /7 Fastest

Package Type

CS30 (WLCSP30, 0.4mm)
CS42  (WLCSP42, 0.4mm)
CS72  (WLCSP72, 0.4mm)
QN32 (QFN32, 0.5mm)
FN32 (QFN32, 0.4mm)
QN48 (QFN48, 0.4mm)
QNA48F (QFN48F, 0.4mm)
QN48H (QFN48H, 0.4mm)
CM64 (WLCSP64, 0.5mm)
CS81M (WLCSP81M, 0.4mm)
QN88  (QFNS88, 0.4mm)
LQ100 (LQFP100, 0.5mm)
LQ100X (LQFP100X, 0.5mm)
LQ144 (LQFP144, 0.5mm)
LQ144X (LQFP144X, 0.5mm)
EQ144 (eLQFP144, 0.5mm)
LQ176 (LQFP176, 0.4mm)
EQ176 (eLQFP176, 0.4mm)
MG100 (MBGAL00, 0.5mm)
MG100T (MBGA100T, 0.5mm)
MG121 (MBGA121, 0.5mm)
MG121X (MBGA121X, 0.5mm)
MG132 (MBGA132, 0.5mm)
MG132X (MBGA132X, 0.5mm)
MG132H (MBGA132H, 0.5mm)
MG160 (MBGA160, 0.5mm)
MG196 (MBGA196, 0.5mm)
UG169 (UBGA169, 0.8mm)
UG256 (UBGA256, 0.8mm)
UG332 (UBGA332, 0.8mm)
PG256 (PBGA256, 1.0mm)
PG256M (PBGA256M, 1.0mm)

o AR B S 1) /N B S (LittleBee®) 5 I S A R BE O 5 MR S8 4 R [

o E B AL K R AR R, W1 CTN6, CO/5 25, i F i % S & Tolk g bR,
Ft LA R — 85 Py ] AR s 3 2 b RS2 (DA ML S (C) o Db B il 100°C, Flk
et =i E 85°C,  FT ARl — it U e 7 b 4 B P il L SR 2 7, E Tl RN
HPZEH NN 6.

DS100-2.6.2

62(63)




5 &I IHE R 5.2 afFE Rl
S —
5.2 g2t EFRIR
ez R A R BN 1 SR EE S, W 5-3 P

& 5-3 SR RFRIA =AY

Part Number
Date Code
Lot Number

Part Number
Date Code?
Lot Number

Part Number
Date Codel®
Lot Number

Part Number
Date Code
Lot Number

o
GOWINEE

—»> GWIN-LV4LQ144C6/15

—> YYWW
— b LLLLLLLLL LLLLLLLL L€&——
o °
GOWINEE GWIN-LV4 €————

GWIN-LVA ¢—F—

CS72C6/15

YYWW €«—F—

——»> GWIN-LV4LQ144C6/15
—> YYWWB

P LLLLLLLLL

Cs72C6/15

YYWWB «<———
LLLLLLLL L€«—

GOWINEE
> GWIN-LVILQ144C615
> YYWWC

GWIN-LV9 €—
CM64C6/15
YYWWC €——
LLLLLLLL L€

—» LLLLLLLLL
[ ({
GOWINEZ Part Number!Z) —> GWIN-LV2
—> GW1N-LV2CS42C7/16 Part Number[ll —> CS42C7/16
— YYWWXXXX Date Code —» YYWWXXXX
—» LLLLLLLLL Lot Number —» LLLLLLLLL

Part Number™!!

Date Code?
Lot Number

Part Numbert!!

Date Code?
Lot Number

Part Numbert!!

Date Codel®
Lot Number

o [EHWEAHEPHE—ITESE _ATYN “Part Number”;
o [2] B JRA M1 Data Code 53 iN—hi i AARIN “B” ;
e [3] C A #eff (¥ Data Code J& i b — 7 iR Ak “C7.
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