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il (18 x 18 0 0 0 16 20 0
Multiplier)
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&k GPIO %4 120 125 125 218 276 44
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Bl K GPIO HAE 4R S AEASSZ PR IR B 15 00 F T SRR Sk GPIO K. Ak
B R KR 110 BEHESHEE 1-2.
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*® 12 FmEtRMEXH A 1/0 {58 (True LVDS %))

EET FEE(mm) R~ (mm) GWIN-1S GWIN-1 GWIN-1P5GWIN-2 |GWIN-4 GWI1N-9

CM64 [0.5 41x41 + - - " 55 (16)

CS100H (0.4 4 x4 - - - 79 (21) - -

CS30 0.4 23x24 23 - - - " -

CS30 0.4 23x22 24 . - s -

CS42 0.4 24x29 - - 24 (7) . -

CS42H 0.4 24x29 - - 21 (3) s -

CS72 04 3.6x3.3 |- - . - 58 (19) -

CS81M (0.4 41x41 + - - - " 55 (15)

EQ144 0.5 20x20 |- - - - " 121 (28)

EQ176 0.4 20x20 - - - - s 148 (37)

FN32 0.4 4 x4 25 - - s -

LQ100 0.5 14x14 |- 80 80 (16) 80 (15) 80 (13) 80 (20)

LQ100X 0.5 14x14 |- - 80 (16) 80 (15) - -

LQ144 0.5 20x20 |- 117 - 113 (28) 1120 (22) 121 (28)

LQ144F 0.5 20x20 - - - 115 (27) - -

LQ144X 0.5 20x20 |- - - 113 (28) - -

LQ176 0.4 20x20 - - - . 147 (37)

MG100 0.5 5x5 . - - . . 87 (25)

MG100T 0.5 5x5 - - - " 87 (17)

MG121 0.5 6 x 6 - - - 100 (28) - -

MG121X 0.5 6x6 . - - 100 (28) - -

MG132 0.5 8x8 . - - 104 (29) + -

MG132H 0.5 8x8 - - - 95 (29) - -

MG132X 0.5 8x8 - - - 104 (29) 105 (23) -

MG160 0.5 8x8 - - - - 132 (25) 132 (38)

MG196 0.5 8x8 . - - - . 113 (35)

MG49 0.5 3.8x3.8 - - - 42 (11 | -
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1 7= A 1.3 HIEEEFIR
B [ EE(mm) R~ (mm) GWIN-1S GWIN-1 |GWIN-1P5GWIN-2 GWIN-4 GWI1N-9
PG256 [1.0 17 x 17 - - - 208 (32) 1208 (36)
PG256M [1.0 17x17  + - - - 208 (32) +
ON32 0.5 5x5 26 - 21 (D 24 (3) -

QN32X 0.5 5x5 - - - 21 (D - -
QN48 0.4 6 X 6 - 41 - 41 (12) 40 (9) 40 (12)
QN48F 0.4 6 X6 - - - - . 40 (11)
QN48H 0.4 6 X6 - - - 31 (8) . -
QN48X 0.5 7 X7 - - 39 (100 + - -
QN48XF 0.5 7 X7 - - 40 (11> + - -
QON88 0.4 10x10 + - - 58 (17) 71 (11> 71 (19)
UG169 (0.8 11x11  + - - - 129 (27) 129 (38)
UG256 [0.8 14x14 + - - - s 207 (36)
UG332 (0.8 17x17 |- - - - - 274 (43)
!
e JTAGSEL_N 1 JTAG &2 HFEH, JTAGSEL_N 5| A1 ITAG F#1 4 1~5 4
(TCK. TDI. TDO. TMS) AA[[FEI Z AN GPIO, {H4 mode[2:0]=001 i,
JTAGSEL_N #4544 GPIO, I A¥ JTAGSEL_N A1 JTAG Bt &1 4 4N
(TCK. TMS. TDI. TDO) [HiFHfE GPIO. E4{5 RiEZ% UG103, GWIN %741
FPGA ;= ji 35258 5 5 i
o ATt GWIN R%1 FPGA r=md a4 KA 5177, HHEEIESN 4.1 3%
a4 .
e GWAIN-1 CS30 ¢ FF SSPI Ft &=
< 1-3 AEFHEIZFHEEHENIIFR(GWIN-1P5, GWIN-2)
Frges ESET Mode[2:0] fic B A X e
QN32
CS42
LQ100
JTAG ~
LQ144 000 Autoboot
LQ144F
a MG121
GWI1N-2 MG132
LQ100X M B LR 1PC B
LQ144X JTAG SDA } SCL & T R FF
MG121X 100 12C Ahbdi. BLE AL 100 AR
MG132X Autoboot % F Autoboot, SDA 7 Zi{#
MG49 e At e A
DS100-3.2.5 5(75)
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1 7% R 1.3 EP4(E B %
At SRS Mode[2:0] it 5 A =X, VE
QN32X
CS42H
JTAG
QN48
00X Autoboot -
QN48H
SSPI
IJTAG e B AR A 12C B,
BT
MG132H XOX 12C SDA & SCL E‘H Thi 2
CS100H Avtaboot Shbdr. BEE R 100 BT
Utohoo {# Fi| Autoboot, SDA & BL{5:
SSPI FRANI
JTAG
12C
Autoboot
SSPI
QNS88 XXX _
MSPI
DUAL BOOT
SERIAL
CPU
e B AR A FE 12C Y,
LQ100X JTAG SDA J SCL a4
N48X 100 12C . TCE AR 100 BER T 4 A
GW1N-1P5 Q Autoboot Autoboot, SDA 7 Z R EFA1
h Edii o
LQ100
Q 000 JTAG i
QN48XF Autoboot
!
M3 F GWIN-2 S80FiT %, 77 H MODE[2]MfH [ A 1, IR LAk & 2.5MHz.
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2 BRI 4

2.1 GSHHER

2.1 GHHEE

& 2-1 GWIN #%l FPGA H[HEHREE (GWIN-9)

5 AV

PLL Flash o8
/ 0B
< Top IO > ; cru | | cru| | cru | | cru | | cFU
PLL | Flash / 0B
crur
CFU! : Block SRAM 10B
- t Y
@ Block SRAM g :
o) cu ! |osc '6' ! cu | | cLu | | ceu | | cLu | | osc 108
CFUI |
DSP, [ M
|| _ ! CFU || cru || cru || cru | | cruU
CFU \ =
\
<—Bottom |IO——» \
\ DSP
0B
CFU CFU CFU CFU CFU 10B
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2 BRI 4

2.1 GSHHER

DS100-3.2.5

[ 2-2 GWIN %73 FPGA S£BHE#REE (GWIN-4)

<«—— Toplo —>»

PLL | Flash

CLur—— 7

—
T
|
|

CLU I

Block SRAM

cu ! | osc

CLUI

DSP,

cLu-———-

<“—— OlYya] —>»

ol by

<—Bottom |IO——»

o —
|
|
|

[ 2-3 GWIN &7l FPGA HHE#REE (GWIN-1)

<«—I/OBank0——»

CLU —| Flash

CLU

Block SRAM | | PLL

CLU

Block SRAM

| osc

CLU

CLU

<«——uego/l——»

<—1/OBank2——»

<—|—I>|u1980/|—{->

PLL Flash 10B
10B
cwu || cw | |c || cLu|| cLu
10B
Block SRAM
10B
cw || cw||cw || cw||osc| | 'OB
10B
cw || cw||cw||cwl||cL
10B
DSP -
cLU cLU cLU cLU cLU 108
CLU CLU cLU Flash 0B
Block SRAM PLL
| 108 |
Block SRAM OSsC
cLU CLU cLU CLU ,—||OB
cLU CLU cLU cLU 108
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2 BRI 4

2.1 GSHHER
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[ 2-4 GWIN &%l FPGA RHL£HRER (GWIN-2)

) PLL Flash ©

el

/ o
<«—— Toplo —> ! cru | | cru || cru || cru | | cFU

10B

T
—
([
O
m
C
S|
o
|2
=0
|
|
T
>
T
|
|

Ol wybry

MIPI D-PHY
Block SRAM RX 10B

Block SRAM, | Mei>
CFu || osc
CFU!
CFU,
CFU-————

<—Bottom IO——» \

cFU || cru || cru | | cFu | | osc 108

o)

w

<“——— OlY¥91 —»

CFU CFU CFU CFU CFU

)

\ CFU CFU CFU CFU CFU o

HiE[

10B

\ CFU CFU CFU CFU CFU

& 2-1~%] 2-3 5 GWIN %71 FPGA #f-45tnE K, S EnNEse—1
W R ITRES, AME RN L (10B), #84FHR T iEASENLAiE A
(BSRAM) #iide, #7(z5 5 bk DSP. PLL % A N SR A IR A7 5
Ui, SCERBEN P EhIRE. K& 2-4 3 GWIN-2 2445 E K, £ GWIN &
B H A SR RS A T MIPI D-PHY RX Rz AR, N 36 % P& vE 4N
HREZ L 1-1.

GWI1N Z%1] FPGA 7= i A 1 21 5 8 23 ml BE B D g . 76 (CFU) A B,
AL B2 R IG(CLY) . fE L IRAT . SIEREHEY, A RS ER S
AT B . ATRCE DhAE e (CFU) Rl DA E AR (LUT4)
R, FARB A A 2 . FEAERNHE S L 2.2 A C & TURE T .

GWI1N #%1] FPGA 7= 11O F IR AmfE a8 4 El, DL Bank Sy A
K53 . 11O GRS R 2 Pl HE AR dE, SRR IE TAERE0. SDR LAERE A FiE
fl DDR #i. FHEEERHES W 2.3 H A\ d iRk

GWIN #%] FPGA F= i HUR B SN A7 it %8 (BSRAM) 7E8:F P #1
FHEATHES . —> BSRAM HIZ & A/NA 18Kbits, 7 HFZ Fhiic B A5 R £
ERER,, PEIERHES W 2.4 HURER SN IG5

GWI1N %% FPGA 7= i GWIN-1/1S/1P5/2. GW1N-4. GW1N-9 4} %
Pk T IMbits. 2Mbits. 4Mbits [N YR, IX L8 A A7 SR ARG G B N AT
TIRAH P INAF R . BB NAF R TN & Flash w2, M7 ENES%
212 iR E . H P NS T H P, FaEEIES I 25 PN
7 HEJE(GWIN-1 Fil GWIN-1S) X 2.6 H ) INAE % JE(GWIN-1P5/2/4/9) .

GW1N-4 Fil GWIN-9 284+ itk 1 305 5 A 3B DSP. A4
DSP & WA EHRIG, AR ITAS ATl (pre-adders), %> 18
17 3R 2% (multipliers) fl— A~ =5 NS AR I8 5 5.6 (ALUS4) . E4H
PERHES W 2.7 B s 5 A PR
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2 S5 4H

2.2 \THC B DR ST

!
GWI1N-1. GWI1N-2 fll GWIN-1S A F U5 5 A B DSP %R .

GWI1N #7%1 FPGA 7=/ Wk T BIFH3A PLL . @i 34k PLL AR
REASIRAL AT LAZE S RO B AR, I C B AN R 2 50T DAEA T i b R AT 2 0
%(H%ﬁ%ﬂ/\ﬁﬁ) FEOLVAEE . SRR TR, [R5 R T R AR A
R, FEATENE S W 2.9 B8l % 2.13 )#Waa%)f\z

GWAI1N-2 8441 MIPI D-PHY RX, 14115 Ei52% 2.8 MIPI D-
PH

%%,H@A%#WET$%%?%E%%$E@MLCm@wwb
Routing Unit), & FPGA W T A RIS AbERE X R, AECE IR T
(CFU) #110B WHSHE A A £e 52, i@ | CFU N JEAT 10B
HRZ IR, AT IR BN =2 Sk FPGA B E sh A . BhAk,
GWI1N 71 FPGA 7= ik e fit 7 F & L& B g 5, KELHIH, 4
JREEN, VARIRFEEINE . FMTRNES I 2.9 B8, 2.10 K28, 2.11
EREEN.

22 AIECEINRER T

DS100-3.2.5

AT B Th A HE G (CFU) A AT B 32 48 5.0 (CLU) 2 A4 1 i 2= 3 Sk
FPGA 7= i WAL I R R A T, AN BB T ] | DY A m G B2 AR
(CLS) LA K AH N ) ] Bt B A 286 5.0 (CRUYA A, Herh = AN fid B 12 i %4,
ERANI A TR B (LUT) R ZFAER(REG), A — M EEETR A
BEWANIEAERE, WE 2-5 Fis.

CLU [yl i BB A RERC B Ot SR 8%, ATICE VAR
ok, FARZHE IO R AR . CFU AT G B8 AR BT i B A
RACEEA TR FARH AT, GAREHLAR & A A7 il 4 DU b T
PERE

KT CFU M Z1R4IE R, 2% UG288, Gowin Nt & IhEE T
(CFUOH 46854 -

10(75)



http://cdn.gowinsemi.com.cn/UG288.pdf
http://cdn.gowinsemi.com.cn/UG288.pdf

2 LRI 2.3 fag N s

& 2-5 CFU &#)REE

Carry to Right CFU

CLS3

|
|
|
|
|
|
|
|
|
|
|
|
cLs2 | |
|
|
CRU |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

CLSs1

CLSO

Carry from left CFU

e SREG i BRI SCHF . WA FE, TEBAR S o PUER SR s AL

e HAl, 1Y GWIN-1P5. GWIN-2 23{f7#F CLS3 ) REG, H CLS3 5 CLS2 K
CLK/CE/SR [AJ5

2.3 NG ARLR

GWI1N %% FPGA 7= i ) 10B = ZEALFE 1/0 Buffer. 1/0 3845 DL AH N
HIAG 2 VR BT = EB oy . TN 2-6 B NS 10B 4 m E, &4
OB ¥t 4% T A 11O B I(BRic AN A F1 B), ‘B4 10T LKL & Bl — 412015
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2 LRI 2.3 fag N s

FXF, WA DAE N BRIl &
& 2-6 IOB &~ EE

Differential Pair Differential Pair
N N
" “True” “Comp” " “True” “Comp"\
PAD A PAD B PAD A PAD B
A 2 A Y
v ¥ v v
Buffer Pair A & B Buffer Pair A & B
2 2 2 2 2 2 2 2
—H O —H O —H O —H O
o &8 o 6 B o 6 2o o E
v v y v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y Y A A
_|BoXdQ _|DpoB QO _JToIO_|To/Z O
2252 x3252 & 3252 x3252 =
SS285v 5585 v &525y Eif{-g S v
Q —+Q Q —+Q Q ~+(Q Q ~+[Q
y v ) 4
Routing Routing

GWIN Z7%1 FPGA 7= i 7 10B BTN RedF i

e JET Bank 1Y Vccio WLl »
¥ EF LVCMOS. PCIl. LVTTL. LVDS. SSTL DL HSTL &£ e F
Pt
o RO NAE TR LI,
AL H A 5 IR B HE T T
AN 110 AL ST ) Bus Keeper. i/ N4 HiFH & Open Drain %t
I
o S HEINIEIR .
/0 B Y @A, SDR R L DDR £ M.
¥
® GWIN #%] FPGA 71 GPIO SZRF LA MIPI 1O ZKRAYSEHL MIPI &, 1 L3R
2-9,
® GWIN-1 f1 GW1IN-1S A7 #E LVDS #i i -
® 23.1~23.4 IR T 1/0 HAPARE. B LVDS Wit /0O i, 1/0 B T/
BAZER, E2XT /0 BIREZHMER, iE5% UG289, Gowin il Zwfs
WS E(GPIOVH F#H .
2.3.1 I/O B ¥R
GWI1N %% FPGA 7= &4 Bank St vy, A %7 i B i
Vccios
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2 LRI 2.3 fag N s

NSCRE SSTL, HSTL %5 110 $i AbrifE, A Bank i#& th—/ Mz
Z %W K (Vrer), F P A PLIEEAL A 10B N & K Vrer 8 (55T 0.5*Vccio),
AT AN Vrer 1N (16 ] Bank FER— /O & IVE VAT Vrer i

Ao
GWI1N-1/4 ] 1/O 35 4 4~ Bank, 1k 2-7 fiizs.
& 2-7 GWIN-1/4 I/O Bank 7R =E

1/0 BankO
S S
w| - w
) e GWI1N-1/4 (gq 2
) = A
— Bottom —
1/0 Bank2

GWIN-1S [ I/O B.%% 3 /> Bank, #41& 2-8 7w
& 2-8 GWIN-1S I/O Bank 476 REE

| voBanko || IO Bankl |
Top ]

GWIN-1S

by
2iueg O/l

GW1N-1P5 1] I/0 135 6 4> Bank, & 2-9 s,
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2-9 GWIN-1P5 I/O Bank £/ REE

1/0 Bank0

5 Top ]
m

5

&

5 o)
Y GWIN-1P5 x| 2
2|7 S 2
R = | B
3

oe]

S

iy Bottom —
o 1/0 Bank2 |

GWI1N-2 1] 1/0 845 6 4~ Bank. {Hi&, GWI1N-2 CS42. QN48H,
MG132H, QN88, kK CS42H H3tuHh 7 4> Bank, HH Bank6!!y MIPI
% Bank, T MIPI D-PHY RX. /& 2-10 s
!

M FAEH MIPIZhRE, BTLLKE Bank6 HOE ITRFRE S . AT id i 55 26 Y MIPI 3245 (1)
77 20 Bank6 T2 45N (L HLUE <0.5V).
& 2-10 GWIN-2 IJO Bank % 7= E

1/0 Bank0 | 1/0 Bank0
5 Top ] 5 Top S
w 2 g
g 5 2
& & &
5 o) 5 GWIN-2 5
2 5 GWIN-2 28 D | & (CS42/QN4BH/MGL32H = | §
H EdlE 2 IQN88/CS42H) S|z
- = B
o @)
2 P g
3 3 3
> Bottom — % Bottom »’35
/O Bank2 | /O Bank2 o

GWIN-9 #J I/0 f4E 4 /> Bank, & 2-11 fizs.
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2 S5 4H

2.3 i N A

DS100-3.2.5

2-11 GWIN-9 I/O Bank 2 REE

eueg o/l

— Bottom —

‘ 1/0 Bank3 H 1/O Bank0

Top —

‘ 1/0 Bankl

o GW1N-9
=

Wby
™ueg O

\ /0 Bank2 \

GWIN %741 FPGA ;=43 N LV J UV A, HrAr GWIN-1S 1V #

LV FRAS .

LV A5 1.2V Ve Bt T, AT R 2 F P IR AE A 75 5K

Vecio IRIEFE A4 1.2V, 1.5V, 1.8V. 2.5V, 3.3V HEFT RIFHE.
GWIN-1S 2844 WEBASSCHF Veex, HAt #3141 Veex SCHF 2.5V 8 3.3V fitH
L% .

UV A AF 7 R Sel i — B b e, AUERER AR 1 kMERR IR 48, Y

K& HE 1.8V, 2.5V, 3.3V fitHH .

E!

GWI1N %% FPGA 7= i) GPIO Z£E MIPI 10 287, £ L% 2-9.

FCE AR, U GPIO By BAAS . WSS B, BLE SRS VO RSHH P
FEFF ML R . Config A2 1/O IR AR Ya Be B A A FA BT X«

AFRRAS I TR ISIE S 3.1 TR .

GWI1N-1S #:44 Bank0/Bankl [¥] 1/O FI{E MIPI i NFIEH %, Veciool Vecior 7 B #E43E
1.2V HiJE.

GWA1N-2/GW1N-1P5 #&11#) Bank0/Bank3/Bank4/Bank5 H{E MIPI % [,
Vecioo/Vecios/Vecioa/Vecios 5 B AL 1.2V B k.

GWI1N-2/GW1N-1P5 #5111 Bank2 FI1E MIPI i NI, Vecios 7 BH2AE 1.2V
T

GW1N-9 #:£1) BankO0 f 1/0 FIE MIPI i NFFIRF %, Vecioo 8 B4 1.2V H %K.
GW1N-9 #3£1) Bank2 1) 1/0 FIE MIPI % FIES %, Vecioz /g B2 43t 1.2V H k.

GW1N-9 2811 BankO. Bankl £l Bank3 ] 1/O it Hi Rl (C A A ] GWAN-9 2844 7%
G iX St Ha PR -

M Vecioo KT 82T 1.8V B, Vecior fl Vecios 2 HF 1.2V, 1.5V, 1.8V. 2.5V,
3.3V,

M Vecioo N 1.5V i, Vecior il Vecios 328 1.2V, 1.5V, 1.8V. 2.5V,
% Vecioo N 1.2V B}, Vecior F Vecios X #F 1.2V, 1.5V, 1.8V,
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ANE ) 1O %y I AFRUEST Vecio BIERINZR 2-1 23 2-2 fis.
3% 2-1 GWIN &%l FPGA FERERHEHLE /O XBRBHERE

/O Hi t bRtk ALY 2 S Bank Vccio(V) | HitHIRaNAE S I(MA) | SR

MIPI En 1.2 35 R ATV Ab P A% 4
(TLVDS)

LVDS252 % 2.5/3.3 3.5/2.5/2/1.25 RO R R AL
(TLVDS)

RSDSP =57 25/3.3 2 R SR
(TLVDS)

MINILVDSI2 %;]?\LVDS) 2.5/3.3 2 Iilzczg ;;L g é@] 55

PPLVDS? =7 2.5/3.3 1.25/2.0/2.5/3.5 LCD 17/%1 5Kk
(TLVDS)

LVDS25E E5y 2.5 8 JA X A A A A

BLVDS25E By 25 16 % i e A A

MLVDS25E Zor 2.5 16 ;é:iz ;; g éﬁb kb

RSDS25E Gy 25 8 RO R v R A

LVPECL33E o) 3.3 16 HA R

HSTL18D | ZEoy 1.8 8 At L

HSTL18D I ZEoy 1.8 8 At L

HSTL15D | ZEoy 1.5 8 et M

SSTL15D ey 1.5 8 iR

SSTL18D | ZEoy 1.8 8 N

SSTL18D I ZEoy 1.8 8 N

SSTL25D | ZEoy 2.5 8 N

SSTL25D_I i 25 8 FAf R

SSTL33D_| i 3.3 8 FAfif

SSTL33D I ZEoy 3.3 8 At L

LVCMOS12D 245y 1.2 4/8 il N

LVCMOS15D Gy 1.5 4/8 gl I N

LVCMOS18D Gy 1.8 4/8/12 gl N

LVCMOS25D EIy 25 4/8/12/16 EH

LVCMOS33D i 3.3 4/8/12/16/2483 EH
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2 SN2 2.3 SN AR
/O %y i bRk PR ZE 4y Bank Vccio(V) i IR BN BE 71 (MA) HLAY R FH
HSTL15 | B Gt 1.5 8 RN
HSTL18 | B Y 1.8 8 N
HSTL18 I B 1.8 8 Tt L
SSTL15 B 1.5 8 et M
SSTL18 | B S 1.8 8 Ef N
SSTL18 1l B 1.8 8 ez am
SSTL25 | B 2.5 8 et M
SSTL25 I B 2.5 8 et M
SSTL33 | B it 3.3 8 yeZir o an|
SSTL33_II B it 3.3 8 yeZir o an|
LVCMOS12 B 1.2 4/8 5% 2/6M BN
LVCMOS15 B 1.5 4/8 RN
LVCMOS18 B 1.8 4/8/12 il N
LVCMOS25 B St 2.5 4/8/12/16 LI N
tﬁ?’ggw Bk 3.3 4/8/12/16/241 S B
PCI33 B 3.3 4/8 PC FHR ARGt

VE!

o [DUNZRMFE MIPLI/O #iiH: GWIN-2/GWIN-1P5 g8 F1H)

Bank0/Bank3/Bank4/Bank5; GW1N-9 2${f (] Bank2.

e [AGWIN-1. GWIN-1S B #EiZ 110 K7,

o BIGWIN-1P5 fll GWIN-2 #{ A  # 24mA.

e P GWIN-1P5/2 37 £ 2mA/6mA, GW1N-1/1S/4/9 37 £ 4mA/8mA.

& 2-2 GWIN RIIZRHAMA /O LR R BATERLE
I/O Hy N FrifE PR ) Bank Vccio(V) ?#g;ﬁfgfﬁs)ls (% iﬁﬁ%%
MIPI] #%y (TLVDS) | 1.2 i o
LVDS2512 #4r (TLVDS) | 2.5/3.3 i 7:.“
RSDSH #4r (TLVDS) | 2.5/3.3 i 7:.“
MINILVDS? %4y (TLVDS) | 2.5/3.3 o o
PPLVDSI? %4y (TLVDS) | 2.5/3.3 o o
LVDS25E oy 2.5/3.3 i &
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10 MRt PR Bank Vecio(V) . | EERR
BLVDS25E ZEGy 2.5/3.3 o o
MLVDS25E FEoy 2.5/3.3 i o
RSDS25E oy 2.5/3.3 i o
LVPECL33E 25y 3.3 7.57 7&?
HSTL18D_| =50y 1.8/2.5/3.3 4 7&?
HSTL18D_II ZE5y 1.8/2.5/3.3 4 3
HSTL15D_| ZE5y 1.5/1.8/2.5/3.3 & 3
SSTL15D Fy 1.5/1.8/2.5/3.3 % %
SSTL18D | FEy 1.8/2.5/3.3 % %
SSTL18D I ZEoy 1.8/2.5/3.3 i @
SSTL25D_| ZEoy 2.5/3.3 i @
SSTL25D I ZE5y 2.5/3.3 % 7:‘?
SSTL33D _| 25y 3.3 7.57 7&?
SSTL33D I 25y 3.3 7.57 7&?
LVCMOS12D oy 1.2/1.5/1.8/2.5/3.3 | f 7:.“
LVCMOS15D ZEoy 1.5/1.8/2.5/3.3 i 7:.“
LVCMOS18D ZE0y 1.8/2.5/3.3 i 5
LVCMOS25D ZE0y 2.5/3.3 i 5
LVCMOS33D FEoy 3.3 i o
HSTLIS | i 1:2/%8/2.5/3.3[31 a =
HSTL18_| B 1.8 5 1.8/2.5/3.3¥ | & &
HSTL18_lI B 1.8 5 1.8/2.5/3.3¥ | & &

s By

SSTLIS S 1:g/§8/2.5/3.3l31 A

SSTL18 | B 1.8 8¢ 1.8/2.5/3.34 | 7 v
SSTL18 I L 1.8 8¢ 1.8/2.5/3.3 | 7 &
SSTL25 | B G 2.5 ¥, 2.5/3.30] 7.5 &
SSTL25 I BA 2.5 1 2.5/3.30] i &
SSTL33 | Bt 3.3 i &
SSTL33 I BAYH 3.3 i &
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2 LRI 2.3 fag N s

VORI BEUE BankVoootv) | YSTERESIS Gr | Rfif
LVCMOS12 b 1.2/1.5/1.8/2.5/3.3 | & "
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 | & @
LVCMOS18 B 1.2/1.5/1.8/2.5/3.3 | & @
LVCMOS25 FA 3 1.2/1.5/1.8/2.5/3.3 | & @
'Exﬂ"ggw e 1.2/15/1.8/253.3 | & 7
PCI33 FA 3 3.3 = @
LVCMOS330D25 | Hiij 2.5 o 7§
LVCMOS330D18 | Hij 1.8 o 7§
LVCMOS330D15 | Hii 1.5 % o
LVCMOS250D18 | Hii 1.8 % o
LVCMOS250D15 | i 1.5 o &
LVCMOS180D15 | #iif 1.5 i o
LVCMOS150D12 | i 1.2 % &
LVCMOS25UD33 | Hif 3.3 o o
LVCMOS18UD25 | Hif 2.5 7.57 o
LVCMOS18UD33 | Hif 3.3 i 7:.“
LVCMOS15UD18 | Hif 1.8 i 7:.“
LVCMOS15UD25 | Hig 2.5 i 5
LVCMOS15UD33 | Huif 3.3 i 5
LVCMOS12UD15 | i 1.5 i o
LVCMOS12UD18 | i 1.8 i o
LVCMOS12UD25 | Hii 25 i o
LVCMOS12UD33 | Hif 3.3 7.57 o
Note!

o WP FEMTH MIPII/O i N: GWIN-2/GW1IN-1P5 22441 Bank2; GW1N-2 24}
i Bank6 (FF#%) ; GWIN-9 #244:1#] Bank0; GWIN-1S %/ Bank0 F1 Bankl.

e [ GWIN-1S B8 A T FriZ 110 KA,

o B4 Veer N INTERNAL B, % I/O KAL) Vecio N 1.5V; 24 Vrer N VREF1_LOAD
5, VecoN 1.5V /1.8V/25V/3.3V.

o X Veer 4y INTERNAL Hf, 1% I/O X[ Vecio N 1.8V; 24 Vrer A VREF1_LOAD
B, VecioN 1.8V /25V 3.3V,

DS100-3.2.5 19(75)




2 LRI 2.3 fag N s

e B2 Vger 4 INTERNAL Hf, 1% I/O 2554/ Vecio N 2.5V; 24 Vrer A VREF1_LOAD
B, Vecio N 2.5V /3.3 V.

2.3.2 HE LVDS i&it

%7 GWILN-1/GWI1N-1S #1f, GWIN R4 FPGA = X &
LVDS %o 4h, GWIN &%) FPGA 7= il 3 LVDS25E.
MLVDS25E. BLVDS25E 25 H“F2 A,

H LVDS [ v 4R BHE S I UGL174,GWAN-1P5 2344 Pinout T
M, UG171,GWIN-2 #4F Pinout T-Jif, UG105, GW1N-4 214 Pinout T
W% UG114,GWIN-9 2844 Pinout Tt .

LVDS % A 1/O 75 2 100 Riah 2 R ULAS, iS5 K 2-

12 ffisn. GWIN #7%1 FPGA 7= i s 8 Bank 323 F N AT 2w 211 100 R4
NS UCEREERH, 1 L UG289, Gowin ] Zmfi e M (GPIO) F /15

EO
& 2-12 E LVDS %it&EiEHE
_ GW1N-1P5/2/4/9%% :
RILEW ) - i ) B ik &
txout+ rxin+ Z txout+ rxin+
i_x_@&% 7 >_ 4 __L> 24— 500 )—5i—¢ >
R—(I 500 X 23
txout- rxin- §|J txout- rxin-
A A

i \0O Buffer 110 Buffer

LVDS25E. MLVDS25E. BLVDS25E 4524 110 £ UG H FH X 28 i
Z I, UG289, Gowin A] 4 fLil & (GPIO) 468/ -

DS100-3.2.5 20(75)
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2 LRI 2.3 fag N s
2.3.3 /O iZ4g
K] 2-13 y GWIN £ %1 FPGA 7= 84 i 110 2 55 1 N 358 4
B 2-13 /O ZEMmAHRHTER
TRIREG
GND |—
SER
Eb OREG
[ o |<mm <
E- IREG
: IDES :: IEM
e
= 2-3 ImONT4A
Uit 11 44 I/O E1ip
GCLK HiIN{E 5 .
AS[F) 2 g8k h GCLK SN2 S &1
42% UG107, GWIN-1 284% Pinout F
c Input #t, UG169, GWIN-1S #f} Pinout Fif,
UG174, GWIN-1P5 2844 Pinout T,
UG171,GWIN-2 2814 Pinout F/iit,
UG105, GW1N-4 2814 Pinout Fif &
UG114,GWI1N-9 814 Pinout Ffiff .
DI Input 10 TMKEHI NS S, E#E% A2 Fabric.
Q Output SDR #itkd IREG i Hif5 5.
Qo-Qn1 Output DDR #ik i IDES #ij i (55 .
I
M 4 CI /£ N GCLK # N FII, DIv Q & Qo-Qn1 AEEME N 10 Hg Ny Hi 4 FH o
DS100-3.2.5 21(75)
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2 S5 4H

2.3 i N A

DS100-3.2.5

GWI1N %1 FPGA 7= 5 [#) 1O 3B A 4H A e i Bt R
FEIR{EIR

K] 2-14 JyiEiRfEH IODELAY. GWIN £71 FPGA /= 5 A 110 #f
14 IODELAY bk, ol PLUE T Z AR 11O B8 &4 delay F T
TR N S ERS . &5 B IEIRI A8 Tayunit, S JEAT DASRAER 4E
BN DLYSTEP. IODELAY SEIREFAA: Trody = Tdyoftset + Talyunit *
DLYSTEP, &IiLiIRZHEI[EUFE 2-4 Fis.

% 2-4 IODELAY RIEiR&E

Min. Typ. Max.
Tayoffset 450ps 500ps 550ps
leyunit - 30pS -
DLYSTEP 0 - 127

2-14 IODELAY R~=E

DI > - DO
DLY UNIT
SDTAP | >
SETN [ » DLY ADJ - DF
VALUE [ >
AT P A HE AR A 7 3
A

FNAEH], W IEM EE A RIS HUE R 1, IODELAY A
CACIL A E R TN IR

I/O 5578
2-15 4 GWI1N R7%1 FPGA 7= [ 110 T 7 a8, GWIN R4

FPGA 7= i I 110 #ER AL iT Jm e N\ 27 /7 25 IREG. HirH 27 /728 OREG
ey BHAE § 27 728 TRIREG.

& 2-15 GWIN By /O FHER/~=H

D Q— -

CE

CLK

SR

VY
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2 A 2.4 JURE SNl 3
o CE WA MK HL T~ %4(0: enable)s = " F-A % (1: enable).
o  CLK "] UAgmfe Ry bRk BT FEATAmA
e SR H[UURFEANIFEIIR P H) SET/IRESET 83 (disable).
o  FAEA ] LLgnTE JyAr A7 ¢k (register) BN 47 4% (latch) .
IR R
HURERLH(1EM) 2 H R HURE £ b 09y, AT A DDR #550, &l 2-16
F}‘I"ZT—\‘O
2-16 GWIN B IEM ~EHE
CLK[ > ——{ > LEAD
DI > IEM < JMCLK
RESET [ > 1 > LAG
fiR 8 3% DES &3k
BN 1O B RAL T RS fE H 28 DES, F£'& 1 /0 BN
e
#1438 SER #&iR
BN H ) 1O B R TR BRI R AL A8 SER B, FE T 110 HI
N 7
234 /O IZETEER

GWIN Z %] FPGA 7= i i 11O B 2 M TAERE . &—Fh TA/ER
AN, VO(EL /O Z 4355 X)) T AR & sl 55 BIAE 5. INOUT
55 M=% BE S F =86 EES).

GWIN-1S 1 GW1N-9 HE JHI#S S FF 110 @4 . GWIN-1 1% i
IOL6(A,B,C....J)H1 IOR6(A,B,C....J) R HF 110 B4, HAhE I 110 %
#, GWIN-4 ()% IOL10(A,B,C....J)AT IOR10(A,B,C.... )& £#F 10 #
B, HARE ISR 110 24, GWIN-1P5. GWIN-2 [f% 1 IOT2(A. B).
IOT3A A3CH7 1/O &4, HEEHSCH 1/0 B,

2.4 PRRERSHYF g2

2.4.1 B

DS100-3.2.5

GWIN %71 FPGA 7= 42t 17 =& FIHUIR S AL 2% TR . 1X Lk
1Pt IR TR HE Y, TR, e FPGA PRSI . Ak
FRONHURER SN2 (BSRAM) . &4 BSRAM it & f 5
18,432bits(18Kbits). FRALAIHCEBINEHE: Him B0 Single Port, XU
A4 Dual Port, £hX0 5, Semi Dual Port, Rif7figssti .

FE HUIRER S BENLAE i 22 BHEOV A P IS e RE TSt 1 IRRE . BAR

23(75)




2 S5 4H

2.4 BORE S BEH LA 4%

7& BSRAM fie i) 2% Fh Ty e -

o 1B K& 18,432bits

o PRIk F] 190MHz

o iy [z (Single Port)

o Xy 5 x{(Dual Port)

o (X 145X (Semi Dual Port)

o RALKRIGAL (Parity Bits)

o R HIAZ AR (ROM)

o BT 1 A1F 36 fir

o Zif#hi/EM{(Mixed Clock Mode)

o LA TE M (Mixed Data Width Mode)

o  FEXUFT LA b s T B SRR i A DI e (Byte Enable)

e I i%5 (Normal Read and Write)

e )55 (Read-before-write)

e i 5 (Write-Through)

24.2 FiEEREEN
GWIN #%1 FPGA 7l UK S BELAZ it 2% 7T SCRF 2 R Bicdis vi )2

3 2-5 iR,

* 2-5 FRARELEYI®R
B S i AR DXy 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 x9 2Kx 9 2K x9 2K x9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36

¥

DS100-3.2.5

[ GW1IN-1S #FA R X050 T GWIN-9 284N C fiAsft) GWAN-9 37 3¢ X1

it AR

I GW1IN-4 28449 D fiA< i) GWAN-4 345 H i,

24(75)




2 S5 4H

2.4 BORE S BEH LA 4%

B O

Hd AR SCHF 2 s s (Bypass #22UH1 Pipeline #230) 1 3
R (Normal #=. Write-through £ 1 Read-before-write i) .
FEEL AR, BSRAM A DLZE— AN B0 BSRAM AT 328 5 45 4E
EEERAET, W5 ANRBIESES] BSRAM Hft . 4% 217 2e 55 1%
(Bypass)if, #rEdis i BLAE R — N i _E T

ST By VR ) v 1A ] R A DG IR 1 2% UG285, Gowin f71{ifi %
(BSRAM & SSRAM)HI /' #5 -

Wim O

W AR AT 38 2 Fhibizll (Bypass #30A1 Pipeline £x() AT 2 F
L (Normal #0AT Write-through A20) o AT 5 /N ity IS0 T $4F -
o /N [ [EI I A
o /ity [R5 HAE
o (T —ANum A S
YE
A 1S 7] — M ik [ B AT 55

ST X A58 3 s o = B A R iR T 2% UG285, Gowin £7fif
P2 (BSRAM & SSRAM)H F 5 F5 -

AN ORER

Py DA 2 AT S 2 Fhisi . (Bypass BRI Pipeline #3%) Al 1
MER (Normal B3 o DX 1 A] S 35 B I A0S #4E, (H 25T A
—ANi OARBEMGE S #AE, R AmOS, B &,

VEI
25 |-t [ — bk R AT B A

TPy X R P i s 2 1 A b i 5% UG285, Gowin {7

%24 (BSRAM & SSRAM)H ' #555 .

iR

BSRAM ] it & il A S fE g A s, B P adE s e g gy ah A e fF,
g m DR Y E R it ey . P 7 B30t ROM N ZE, FmAVILG
SR TR 2SI R R I R 58 AT R A A .

5/ BSRAM T B B —4 16Kbits ROM. & T R = 1o 18 &
B % FE IR IS 2% UG285, Gowin {7572 (BSRAM & SSRAM)H 15
.

24.3 Gl E S HIEREEEE

DS100-3.2.5

GWI1N R4 FPGA 7= i I HUR B S BE W LAt 23 B b n] S RRVR A 5 26
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2 Gk 2.4 YUREAS BN LA 35
T PEARAE o AE X S ORI X B, SRS R 8 5 2 AT DLAS IR,
B R IE R 2-6 FIEK 2-7 FIBCE RN .
& 2-6 Win AR S IXBHIEKERLE TR
5 i 1
B
16K x 1 8K x 2 4K x 4 2K x 8 1K x 16 2K x 9 1K x 18
16Kx1 | * * * * *
8K x 2 * % * * *
4K x 4 * % * * *
2K x 8 * * * * *
1K x 16 * * * * *
2K x 9 * *
1K x 18 * *
!
o [ GWIN-1S A RERR 0 GWIN-9 #344 - C JRA M GWIN-9 S HEX
Uiy A
o PRy “*” WIRIR SRR .
F® 27 ANH OB R EEREREEREETIR
5 i 1
9
16K x 1 8Kx2 | 4Kx4 | 2Kx8 | 1Kx 16 | 512x32 | 2Kx 9 1K x 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 * * *

DS100-3.2.5

!

FREN 7 IR
2.4.4 FI(ERETHREECE

BSRAM - 1ifiifit (byte-enable) IThAE. wJ LU NS s, Hik
PR R )T AT E N MR AR ek 2L IR B . /5 (RS
WREB), & byte-enable ¥k H T#5 1] BSRAM [ 5 H:4E .

VE!

= (WREA,
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2 LRI 2.4 YORFH S AL e

GWIN %%9#, % GWIN-1P5. GW1N-1P5B. GW1N-1P5C. GW1N-2. GW1N-2B.
GW1N-2C. LLK GWIN-4D =1 {faeThRe .

245 BN ThEERL &
i [ HoR B AS LA (% 22 e BSRAM B TR A OALE . 454
LA O BLAT R MRS, T LA R AR e
2.4.6 EIHRIE
o A OB A BEHLAE 4 SRR (0 N 217 R BN
o AR SR T VK £k A A7 SR R P O R R
o A IFHITEH.
2.4.7 BSRAM {4

BSRAM T #F 5 P /ER, B4E 2 Prises/ERizt: 53¢ (Bypass)i
X, KL (Pipeline) ;3 FE#ERN: IE% 5 Normal)i#il. @5
(Write-through)#<:. %1% /5 5 (Read-before-write) .

IERAEER
M BSRAM 1% H Bt 8 1 H 2 A7 45 it BN S A A A i
Pk &R
TR HNAFAE A, A oyt A A7 2 o R X SORp 08 98 5 e K
36 fir.
AR

AN ¥ P78, BE PR R A At %5 (Memory Array) % H
2-17 im0, s O XNk OER TRIRKZEES

ADC— 7 X .
Pipeline

Input Memory rV\ D
Dl Registeri> Array Register bo

WRE —»

w L -

OCE

DS100-3.2.5 27(75)




2 LRI 2.4 YORFH S AL e

——1ADB
— Input
CLKA —p) Register |
DIA ——— > Input
RenFiJslfcer MAemOW CLke
ADA g rray
j> Pipeline |
Register |
<4—OCEB
DOB
DIA T —DIB
ADA — Input E— | Input (——ADB
WREA—» Register Register [ — WREB
Memory )
CLKA | Array CLKB
Pipeline | 4| i> Pipeline
Register |\ | Register 4—— OcCEB
OCEA—»
DOA DOB
BHR{EER
EEEEK
=N T IEE SHE4E, thim O B EaE AR . SEAEIEASH
PRAE B0 1
BERK

FEREREECR A AT SRR, 5K & ML e %
to

ik E HEA

FERERETCT, b AT S ERAE, TR A a2 H B s 11
ftt, AR SAE AN T,

2.4.8 BFEhiER
% 2-8 FFH T AF BSRAM A2 R AT FH {1 i A =K .

DS100-3.2.5

% 2-8 Bf R NEC B FI5R

I f g XLty 11 A 5 P Xty A2 B AR
AR Yes No No
B/ I P Yes Yes No
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2 LRI 2.4 YORFH S AL e

I et 2 X A DX I AL AR
i AP | No No Yes

V!

M GWIN-1S &A1 AN SRR R

ELRvARE N

K] 2-18 7R T AN D N B Nl R, AN S —
AT B . CLKA {3 5456 73 10 A BT E 27248, CLKB 15 545 7 i
H B HIFTE & as.

2-18 Jh 37 AR
ADA[ — ADB
Input Input
DIA [ . I 1 pu
Register Register [ DB

Memory
Array
CLKA CLKB
Output
DOA @ Output P :’> DOB
Register Register

T

WREA WREB

SRR

K 2-19 SR 1 AR Dy XU AT A H I A A A . B %
A SR (CLKA)E S 1 im 1A BISAEE . S3tihE A/ 548
REfS T . BRI BR(CLKB)(E T4 1 im 1 B AU A . e hb AL (i 5e (5

—5‘ o
2-19 IR RSN
S |nput
Register
Input Memory
CLKA ——p - CLKB
Register Array
j’> Pipeline | _
Register |
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2 A 2.5 [ JHINFEE P (GWIN-1 1 GW1N-1S)

B O B $h4E s
&l 2-20 B 1 b R R .
2-20 B O R hE s
WRE AD
v
|:|> Input —
! » Register | |
Memory
CLK —|
Array

DO<;: Output R
Register

WRE

2.5 i PINEHIR(GWIN-1 #1 GWIN-1S)
GW1N-1 1 GW1N-1S #t 12 Kbytes (48 page x 256 Bytes) [/
A7 %5 (User Flash), =B 4RVEM T Fis:
NOR Flash
100,000 X5 #fir JE 1]
I 10 4F B ERE PR A7 RE 71 (+85C)
I BB e N\ A L 2 58 8/16/32
TUA7fig =S [A]: 256 Bytes
3uA FEHLHLIL
TEAKSE: 8.2ms
KT GWIN-1 M1 GWIN-1S Hl P INAE B IETEA(E 2, 1527 UG295,
Gowin [N £ % (User Flash)FH P 48w, FHd A CH P INAE R s 5 &
BRI N KR, ESHZFMIE 3-1 38 H 8 F.

2.6 F PINTE &R (GWIN-1P5/2/4/9)
GW1N-1P5/2/4/9 #s AL FH F IN 17 555 (User Flash), GW1N-1P5/2

(1 P IR R PR BN 96Kbits, GWIN-4 [ 2 INFE &R I A &k
256Kbits, GW1N-9 [fJH /7 A7 5 i 25 58 608Kbits. F /7 INAF B2 AT
FREMB A e R, —1TH 64 MR I, SR IT A =
K 32bits, {TAEME A TCINZ BN 64*32=2048 bits. 5 {E 37 35 T #6%,
— TR E N 2048 745, Bl—TAE 8 17. ik FHin:

NOR Flash

10,000 &5 Z5 i i) 1

#Et 10 FHEHE R A7 B8 11(+85°C)

BAEAL T 32
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2 S5 4H

2.7 R T A AR R

GWIN-1P5/2 % 48 17*64 %1*32 = 96Kbits

GWI1N-4 755 128 17*64 %1*32 = 256Kbits

GWIN-9 % #: 304 17*64 ¥1*32 = 608Kbits

TUEERRAE 1. 2,048 771

PRUIE TR R T R R

I e 40MHz

FYmFERT[A]: <16ys

TR ] : <120ms

HLI

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

KT GWIN-1P5/2/4/9 #51H 7 INAF BHE TE4EME B, 1275 UG295,

Gowin [Nf¥ 5 (User Flash) HI /455, M INAF SRR 8 5 3E
SRR RNR R, IESH % TR 3-1 & 43T

2.7 WF RS TR

271 B8T

DS100-3.2.5

GW1N-4/9 #4F i B F 5 1 DSP BB, == T4k DSP fi#
W7 RN R P e BB ST R, W FIR. FFT %1145 . DSP
HAW pieaetaoe . BIEMAHZRER . DIFECEIL A

DSP 3 KF 71 Dhe:

3 FhoE B TeE%: (9-bit, 18-bit, 36-bit)

54-bit [ HAZ HIE H T

A Tk A v G LA i cdis o i

T #2001 4% (Barrel Shifter)

1 S5 E 5 E & N B (Adaptive filtering through signal feedback)

iz B A] L A 3 HLE (Computing with options of rounding to positive
number or prime number)

®  SURFEAF A A AN 55 A

GWIN ff] DSP fEHE5 AT B N A (£ 24 FPGA FE5 . B4
DSP ik 5 9 4~ CFU WIfi & . &4 DSP W& WA E T, BRI
WA A FINEE (pre-adders), FiA 18 73155 (multipliers), —/=
N EARNZ I8 5H G (ALUSS) .

&

DSP ZH et &AM S, LA, FsAIFL A7 D 6E .
U NER VAR NI R = ST P S R TN
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2 S5 4H

2.8MIPI D-PHY

® Ji4T 18-bit i\ B % SBI.
® JiAT 18-bit HI A\ A B SIA.
e
TEAN NI 05 S 7 25 A A 5 B A
Eo Y- 3R FPGA P2 TN &8 0] LIE A Th e A, S2FF 9-
bit {37 %% A1 18-bit £7.5% .
EI s

Feyk gt (multipliers) iz T HIN#s 2 J5, FIRSCEIRZIEH . et n] L
BB A 9x9. 18 x18. 36 x 18 5 36 x 36, H N i Al H vt 1) S Br 2 A7 2%
PSS AR A . — AN e R B A B 5
o —/~18x36 L
® N 18x18 L
o U/ 9xOFerEa
¥
PN ZZ BT a] PABC B A — 1 36 x 36 TRiL4AY .

BEREZHEAHT

A DSP . ILHE S —A 54 fif ALUS4, JExfaeikataendt— 5
g, AN it A HY i 2 SRR R A AR B A SR AR . SRR T BE L FE
o IRk HIHIEIE/O. i A FEE B HIINENRIEIEE.

o TRIEBHIHIEIE/O. B B AHEAL C B ImEARIEIEH
o Kl AL E4E B FIEAL C B iEis

2.7.2 DSP #{EEAG B

o IJREZR(multiplien)
o Ik R n#%(accumulator) iz
o JTEVIRAN RINAR B

KTBAE SR EZHEAMER, 5% UG287, Gowin 7S
2P SE(DSPYH S 5 E .

2.8 MIPI D-PHY
2.8.1 f##% MIPI D-PHY RX(GWIN-2)

DS100-3.2.5

GWAIN-2 #4468 MIPI D-PHY RX, Z#ikr#E (MIPI Alliance
Standard for D-PHY Specification) , kA 2.1, % D-PHY i&H T H17E
/~#%z 0 (Display Serial Interface, DSI) FflH 4744k 0 (Camera
Serial Interface, CSI-2) . FEAFPEUIR.

o U HFHIAEIH(HS, High-speed) s, f£4iiE % & = nlik 8 Gbps (M44~
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2 S5 4H

2.8MIPI D-PHY

i imiE).

SCFFR 2 DYAN B i TE A0 — N I Bl d i

SCHRPRAKIIFE(LP, Low-powen)#fERE, $idls f g 4y
10Mbps-

SCRFEE [ . A AEIE X 5

Y+ MIPI D-PHY RX 1:8 #i R 5 1:16 £z,

% MIPI DSI A1 MIPI CSI-2 8% )2 .

IO Bank6 37 ¥ MIPI D-PHY RX.

2 VRS B 5% IPUGT778, Gowin GW1N-2 Hardened MIPI D-
PHY RX JH/ 485 -

2.8.2 GPIO 3z#f MIPI D-PHY RX/TX

DS100-3.2.5

H GPIO sZHL# 4% MIPI D-PHY RX/TX I}, mJik 3 10 2874,
TLVDS. ELVDS. MIPIIO.

5 GWIN FPGA #[3 #F TLVDS/ELVDS %1, F] TLVDS/ELVDS
A S MIPI D-PHY i, 78 LVDS25(E)+LVCMOS12 )75 Rkl
MIPI HS Fll MIPI LP, Jf 75 BHEHC 40350 Ha FH P 2%

4> GWIN FPGA SCHE MIPIIO 244, MIPIIO A FBAER T HUFH I 45,
Y EFHS A LP (I EZYIH . MIPI 1O SRR S BB 36 2-9 Fiis .

HARE 10 B Fr 4w d% 20, AT BAS 2% IPUG948, Gowin MIPI D-
PHY RX TX Advance H ' f8 i) “4 ThEefiiR”

%+ 2-9 GWIN &7 FPGA =@ i MIPI 10 KB T #:5%

MIPI #r N/%i | GWIN-1S | GWIN-1P5 GW1N-2 GW1N-9
Bank2(3Z £z Bank2(7 f FENA
MIPI i\ Banko/l | ODga* ) ok O(g%* g%“%o(ﬁﬂ‘j]
Bank0/3/4/5(
MIPI % th None ?j;}kgz‘g?;i YRS Bank?2
AT ODT)

B MIPI D-PHY RX/TX FEE AT .

o irbriE (MIPI Alliance Standard for D-PHY Specification) , JiA
1.2

TFEEE RX A TX 8480, A%l R % mT ik 4.8 Gbps
SRR 22 DA B30 38 38 A — AN I e 1

YHEZ PHY (10 R KIS T)

TR AR IIFE(LP, Low-power)#/EE

¥ MIPI DSI #1 MIPI CSI-2 4% 1% 2

TRFEE D LR E X 5F
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2 S5 4H 2.9 I

e U #F MIPI D-PHY RX 1:8 {5 1:16 #i={,
e I ELVDS. TLVDS. Al MIPI IO % IO Type
e GWIN-9 #34 Bank 0/2 32 %F I3C

B Z VRS BiE 5% IPUG948, Gowin MIPI D-PHY RX TX Advance
HfaH .

2.9 Bfgh

B P BT R S A 25 FPGA mfERe N H 2R EE . GWIN #R7%1 FPGA
PR T B A RN B (GCLK), BRI A R BT
GCLK %, bHAt 7 Ed 4 HCLK %5 . BUAHIA (PLL) 5 4 2 5

KT AR, SN B E 2 EAE R, 5% UG286,
Gowin I g %5 5 (Clock) H S F6 F5

2.9.1 £ {ETeh

GCLK fEZ 1% R IR A, TAZIRIEHE 8 1~ GCLK M%%, GCLK
) AT 3 s B YR LG 5 FH PO i N7 LRI 7 S A 2R W R, 3 FH & FH O B iy
NE A F U PR

2.9.2 HitEIF
AP BS R — P S s il %, fRIFRBIAHPA (PLL, Phase-locked
Loop) . &N KI S 805 S 1 50 B S IR (5 5 AR A AT
A7,
GWAIN ) PLL #EHeRe g $R AL AT DLZE & IR A, 8 e B AN [F )2
BOrT LAHEAT I Bh O AR B (AN 0 40) « AR, s LRSS T RE .
2.9.3 SRR
GWI1N #%1] FPGA 7= i i) s 2 HCLK 7] PASZ #5110 58 1 P R
PaALtn, &5 T TR HE A S [F 20 B A s D verh i, anpE 2-21 21
2-25 Fli7No
¥

GWIN-1 1 GW1IN-4 =l i P B PR AR e A ], GWIN-1S A1 GWIN-9 [ iy S i b 5 I
A A
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2 Zif A 2.9 g

& 2-21 GWIN-1 HCLK ~EE

I/O BankO

eueg o/l
I
Py
Tued O/l

I ™ gy o

I/0 Bank2

[ |oBank [[]Hclk

& 2-22 GWIN-1P5/GWIN-2 HCLK ~EE

I/O BankO
54 T
UJ_
Q) -
S5
o =
O
— L R w
- )
>
= ~
O ol
Wi
QD
8 __
=
& B
w
/0 Bank2

| | oBank || HcLk
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2 BRI 4 2.9 g

[ 2-23 GWIN-4 HCLK ~EE

I/O BankO
S o
vs] L R W
2 8
=~ ~
w |
I/O Bank2
[ |ioBank [ ] Herk
[&] 2-24 GWIN-9 HCLK ;r=E
I/O BankO
S o
w L R w
2 2
=~ ~
w =

I 0 iy O

I/0 Bank2

[ JoBank [ Hok
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2 S5 4H 2.10 K&

2-25 GWIN-1S HCLK R EE

I/O BankO I/0 Bank1
e -
T
RIS
— 3
S
[ |osank [[]Hek

2.10 &£

YEJ9% CRU B Xkh 78, GWIN F%1 FPGA 7= i fit 7 RiG+ & 1
KETE, EH T Bl mHepiEge. AR ERmBEHIES.

211 = /{EEN

GWIN #%1| FPGA /=il & — L2/ E B M, HEER
Bla R A EE A, WTHIE R DIRD B AL e bR B, CFU M I/O
a7 A7 A 2 ] USRS BC

2.12 fRizEc B

GWIN %741 FPGA 7= i 32 #F SRAM 4wl Flash 4ifs. Flash gt
NEET N Flash gmfE th 52 FF A4k Flash ZfE. GWIN 284F 37 £F DUAL
BOOT #ix{, SN ML T —M& i, HP T LURYE H & F KA E
Bl & 7L 4N Flash

GWIN £%] FPGA F= il T S Hpl FHE R i ITAG Bt B8, B3
e 22k SR KA 1Y GowinCONFIG FE B B, £k 7 M.
AUTO BOOT. SSPI. MSPI. DUAL BOOT. SERIAL. CPU #112C
Slave. 5284483 # JTAG F1 AUTO BOOT #i=t.

VEYH{E B35S L UG290, Gowin FPGA = i 4w AL e B F- I}

SRAM 4R#E

GWIN %% FPGA =i i) SRAM %ife, SR EHEHEEN FEALE
Bl

DS100-3.2.5 37(75)



http://cdn.gowinsemi.com.cn/UG290.pdf

2 LRI 2.13 i Nk

Flash 4w$E

Flash i f2 1B & $PE 42 50E A N Flash #oc. EHE, ECESIEMA
W Flash HLG &£ %] SRAM it & 0. 76 LS LA 2R Akl LSS K
BHEACE, XPECE T MR “PUE E shigEr R sh”

GWI1N %71 FPGA 7= /i (GW1N-4A [%418) 4 ITAGIUTY 57+ 2% 4
PE, RS SCFREA I TAERS N Nl JTAG B O 4RfE N ik
Flash 54 Flash #E, gttt fEhas4h T DA R R A e B 1E % T
VB, gfisei)n, KTtk RECONFIG NI 78 e 2 T 9. ks
A N LRI A AH SRR BN E AT K35 o
¥

e [MGWIN-1P5 F1 GWIN-2 aJi@id i ] goConfig 12C IP 3k #F IPC 1 5. Hed# il
F ITAG BB T =T .

e [PIRECONFIG_N fENACE &R, KA NN, BAENHE LR, HE{EN GPIO
i, HAEFIE output 8%, 2 1ELIME R, 155 W UG290, Gowin FPGA 7= i 4 FEAL
BFM.

AN, GWIN £7%1] FPGA 7= ilid L FF4MEE Flash gm0 A1 XU sl
Ro. ELZIELIEER., E2 0L UG290, Gowin FPGA 7= i 4 F2 it B T

2.13 RN &ER

GWIN %% FPGA /=i Wik | — M rlgmfe v W dmdR, CFF 2.6MHz 3
125MHz R B a . A N m IR PO vT gm AR R P I Bl IRk FE P IA
+5%, BoE RSN MSPI BB A IR AR 2 s .

Fr N RIE v LN P i SR e bR, B A E TAESH, A kS
£k 64 Fhis AR .

GWIN-1/1S 54 Fr A A i an t i i o B8 8 20
four=240MHz/Param
GWIN-1P5/2/9 #&FH Fr A dib e H INp i o+ 5 20
four=250MHz/Param.
GWIN-4 &4 1 v P i i g e a5 A 009
four=210MHz/Param.

L
K3 Param ARCE S5, WHN 2~128, HLRHMEEL
# 2-10. K 2-11 R 2-12 FIZ T N ERIRETER 40, anERiAAm
BRI AN HE L S N R AR
3= 2-10 GWIN-4 B N ETREVER 446 B SR Ri% I

A IS A IS A | R

0 2.1MHz 8 6.6MHz 16 13.1MHz
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2 SN 213 Fr N AR
& e & SHES S E
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[2!
& 2-11 GWIN-1P5/2/9 i N @ iRA0 B 53 4 i $7 3R 1L TR
5N SHES 5N SHES S 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 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[2!
& 2-12 GWIN-1/1S F IR B IR 5 46 L $7 22 18 T
L HES 5y IES S E
0 2.4MHzM 8 7.5MHz 16 15MHz
1 5.2MHz 9 8MHz 17 17MHz
2 5.5MHz 10 8.6MHz 18 20MHz
3 5.7MHz 11 9MHz 19 24MHz
4 6MHz 12 10MHz 20 20MHz
5 6.3MHz 13 11MHz 21 40MHz
6 6.7MHz 14 12MHz 22 60MHz
7 7MHz 15 13MHz 23 120MHz2!
!
o DRI ISR,

DS100-3.2.5
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3 R 3.1 TAEZMF

B S

!

TEVAEHER (K TAR S A S TARVE R WA T R = - ARG, 8 AR S ARV (5
WS, wm 2 FEACRIEIT a5 1F A RE AL T AR 26 S TARVE B DL T 1R T

fE.
3.1 TIE&M
3.1.1 x| ATEHE
% 3-1 B R AKIEE
e ik B /ME PPN
LV AR HLE -0.5V 1.32V
vee UV A # -0.5V 3.75V
Vecio /0 Bank H /% -0.5V 3.75V
Veex LEIIEEVER -0.5V 3.75V
Vcep fifit% MIPI D-PHY #% Hi 1 (GW1N-2) -0.5V 1.32V
Vceiop k% MIPI D-PHY 1/O Hi /% (GW1N-2) -0.5v 1.32v
1/O Hg M -0.5v 3.75v
Storage Temperature it A7 IS -65°C +150°C
Junction Temperature g5 -40°C +125C
¥
MRYF-2V & (Vivax + 2) VSR Bl RREE1R]<20 ns.
3.1.2 EFEIL(EEE
*I3-2EETIEER
e ik B /ME SN
Vee LV RRA R HL 1.14V 1.26V
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3 R 3.1 TAEZMF

B Eifipa R/ME >IN
UV R4 HL 1.71V 3.6V
Vccio 1/0 Bank HiJE 1.14V 3.6V
7l Bl LR (GWAN-4/9) 2.375V 3.6V
Veox 4 B L (GWAN-1P5/2) 1.71V 3.6V
Veeplt fiif% MIP1 D-PHY #% Hi £ (GW1N-2) 1.14V 1.26V
Veciopt! f##% MIPI D-PHY 1/O H1JE(GW1N-2) 1.14V 1.26V
Ticom B (LK) 0°C +85C
TN 5 (T 2R) -40°C +100°C
!
o UEEAMEAER MIPI D-PHY, HI /A BLERKF Veeo M1 Veciop B IAE 7S, Bl EATT R
2 1.2V HE.
° i%ﬁ%ﬂlﬂ Vecio Ml Veex AT B —NME IR, SX BRI T 6 R EAR i /2 Veex 2L

® Vcc. Vecios Veex MRS TE R 735009 3%+ 5%+ 5%. 1) % T E#H Vec 4 PLL
HEHFIEE, Vee ERISEH 252 PLL %t BB B8R 2). Vecio BRISER, &
8T B2 {£38 3 10 Buffer % H W% L.

o VEANK BRIt RS BiE S ¥ UGL07, GWIN-1 24 Pinout T/, UG169, GW1N-

1S 2844 Pinout i, UG174, GWIN-1P5 #8844 Pinout /M, UG171, GWIN-2 2§44
Pinout FMt, UG105, GWIN-4 #:4F Pinout FJ & UG114,GWIN-9 44 Pinout F

e
3.1.3 BiE L ARIER
+3-3HFELEARE
4R Eiiipa e /M BLAYAE =N
GWIN-1/GWIN-1S | 1.2mV/ps | - 40mV/us
Vcec Ramp Vee TR
GWI1N- 1P5/2/4/9 0.6mV/us | - 6mV/us
Veex Ramp | Veex ETHRER GW1N 0.6mV/us | - 10mV/us
VccioRamp | Vecio FFHRFER GW1N 0.1mV/ps | - 10mV/us

VE!
o  JITA RIVRM BT RIS AL BRI .

o TEWRITIRECERT, B HRIRAR T ZAER 3-2 e U LARVERIN . AE TAFVEH
PN LR LU B AR R R, B AR R E
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3 AR 3.1 TAESAE
3.1.4 RSB EFY
+® 3-4 BIGRGFE
B/ iR % 1/O 57 SN
F B 10 Y FLL(Input or 1/O
IHs leakage current) 0<VIN<VIH(MAX) I/0 150uA
NG R TDI, TDO,
s i NBX 10 YR HLE (Input or 1/0 0<Vin<Vi(MAX) 120UA
leakage current) TMS,TCK
3.1.5 POR #%5%
%= 3-5 POR BESH
K 1P 2/ ZFR 18
Vce 0.75V
GWIN-1
Vccio 0.85v
Vce 0.8V
GWIN-1P5.
GWIN-2 Veex 1.5V
Vccio 0.95v
VeoR up Power on reset ramp up trip Vee 0.95V
point
GW1N-4 Veex 1.95V
Vccio 0.95Vv
Vce 0.95Vv
GW1N-9 Veex 1.95Vv
Vccio 0.95v
Vce TBD
GWIN-1
Vccio TBD
Vce 0.65V
GWIN-1P5.
GWIN-2 Veex 1.3V
Vccio 0.75V
Power on reset ramp down
VPOR_DOWN trip point Ve 0.75V
GWI1N-4 Veex 1.8V
Vccio 0.6V
Vce 0.75V
GW1N-9 Vcex 1.8V
Vccio 0.6V
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3 IR 3.2ESD it
3.2 ESD g€
%= 3-6 GWIN ESD - HBM
R GW1N-1 GW1N-1P5 | GW1N-2 GW1N-4 GW1N-9 GW1N-1S
LQ100 HBM>1,000 | HBM>1,000 | HBM>1,000 | HBM>1,000 | HBM>1,000 |
Vv Vv \Y; Vv \Yj
LQ100X | - HBM>1,000 | HBM>1,000 | ] ]
Vv \Y;
HBM>1,000 HBM>1,000 | HBM>1,000
LQ144 v - . v o i
LQ144X | - ) HBM>1,000 | ) ]
\Y;
LQ144F |~ - HBM>1,000 | - - i
\Y;
HBM>1,000 | HBM>1,000 | HBM>1,000
EQ144 - . v n H )
LQ176 - ; 3 i HBM>1,000 |
\Y;
EQ176 - ; 3 i HBM>1,000 |
\Y;
MG100 | - ; 3 i HBM>1,000 |
\Y;
MG100T | - ; . i HBM>1,000 |
\Y;
MG49 i ] HBM>1,000 | ) ]
\Y;
MG121 | - ] HBM>1,000 | ) ]
\Y;
MG121X | - ] HBM>1,000 | ) ]
\Y;
MG132 | - ] HBM>1,000 | ) ]
\Y;
MG132X | - _ HBM>1,000 HBM>1,000 | )
\Y; Vv
MG132H | - ] HBM>1,000 | ) ]
\Y;
MG160 R B ) HBM>1,000 | HBM>1,000 |
Vv \Y;
MG196 | - ; 3 i HBM>1,000 |
\Y;
PG256 R B ) HBM>1,000 | HBM>1,000 |
Vv \Y;
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3 R 3.2ESD #£f
Ll GW1N-1 GWIN-1P5 | GWIN-2 GW1N-4 GWIN-9 | GWIN-1S
PG25EM | - ) ) HBM>1,000 | )

Vv
Uclee | - ) ) HBM>1,000 | HBM>1,000 |
Vv Vv
UG256 | - - ] . HBM>1,000 | _
Vv
UG332 | - - ] . HBM>1,000 | _
Vv
ON3ZX | - ) HBM>1,000 | ] ]
Vv
HBM>1,000 HBM>1,000 | HBM>1,000
QN32 |y, - v v - -
ongg | HBM>1000 | HBM>1,000 | HBM>1,000 | HBM>1,000 | _
Vv Vv Vv Vv
ONdSH | - ) HBM>1,000 | ] ]
Vv
ON4SE | - ) ) ) HBM>1,000 | _
Vv
oNdEX | - HBM>1,000 | ) ] ]
v
ON4EXF | - \H/BM>1,000 ) ) ) ]
cs30 HBM>1,000 | ] ) ] HBM>1,000
Vv Vv
csan ] ] HBM>1,000 | ) ]
v
csaH |- ] HBM>1,000 | ) ]
v
cs70 ] ] ] HBM>1,000 | - ]
Vv
cssiM |- ] ] ) HBM>1,000 | _
Vv
cs100H | - ] HBM>1,000 | ) ]
v
HBM>1,000 | HBM>1,000  HBM>1,000
QNss | - - v v v -
- HBM >1,00
FN32 - - - - o
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3 U 3.2ESD Ak
% 3-7 GWIN ESD - CDM

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

LQ144F - - CDM>500V | - - -

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

LQ176 - - - - CDM>500V | -

EQ176 - - - - CDM>500V | -

MG49 - - 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 | CDM>500V

UG256 - - - - CDM>500V | -

UG332 - - - - CDM>500V | -

QN32 CDM>500V | - CDM>500V | CDM>500V | - -

QN32X - - CDM>500V | - - -

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

QN48H - - CDM>500V | - - -

QN48F - - - - CDM>500V | -

QN48X - CDM>500V | - - - -

QN48XF | - CDM>500V | - - - -

CS30 CDM>500V | - - - - CDM>500V
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3 R

3.3DC H A4

At GW1N-1 GW1N-1P5 | GW1N-2 GW1N-4 GW1N-9 GW1N-1S
CSs42 - CDM>500V | - - -
CS42H - CDM>500V | - - -
CS72 - - CDM>500V | - -
CS81M - - - CDM>500V | -
CS100H - CDM>500V | - - -
QN88 - CDM>500V | CDM>500V | CDM>500V | -
FN32 - - - - CDM>500V
3.3 DC BS 451
=
3.3.1 #EFT(ESEE DC BS54
® 3-8 WETIFEESKHT DC BSHE
2 ik 1t w/ME LS PN
i NER 10 R H Vceio<ViN<ViH(MAX) - - 210pA
li,hw | (Input or I/O
leakage) 0<ViNn<Vccio - - 10pA
/0 LHiHR (/O
Ipu Active Pull-up 0<Vin<0.7Vccio -30pA - -150pA
Current)
110 "~ Hi L (110
IPD Active Pull-down ViL(MAX)<Vin<Vccio 30pA - 150pA
Current)
A ZR PR FF AR
4 e Y
s | PERII(BUS Hold |y, oy viax) 30pA - -
Low Sustaining
Current)
S ORFF ey TN
e pds by Y2
IBHHS T-r@: EE/)IL(B.U.S Hold Vin=0.7Veao -30UA i i
High Sustaining
Current)
SRR P
IBHLO ﬁﬁ%ﬁ(qu Hold 0<VIN=<Vccio - - 150pA
Low Overdrive
Current)
SN AR FRF v HL AT I
ORIV
| = 0<ViN<V - - -150pA
®HHO | (BusHoldHigh N Veeo H
Overdrive Current)
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3 A 3.3DC H A4

E S 3% A wR/ME mARME | &KME
S DR FF fih A R
Veur | H & (Bus hold trip VIL(MAX) | - ViH(MIN)
points)
CL | Capastance SPF | opF
Vceio=3.3V, Hysteresis=L2HM2] - 200mv | -
Vccio=2.5V, Hysteresis= L2H - 125mV -
Vceio=1.8V, Hysteresis= L2H - 60mvVv -
Vccio=1.5V, Hysteresis= L2H - 40mvV -
Vccio=1.2V, Hysteresis= L2H - 20mv -
Vceio=3.3V, Hysteresis= H2L[M21 | - 200mVv | -
4 NIE Vccio=2.5V, Hysteresis= H2L - 1256mv | -
VivsT (Sl_é)(]i?trte'?lr?gg)err Veeio=1.8V, Hysteresis= H2L . somv | -
inputs) Vceio=1.5V, Hysteresis= H2L - 40mV -
Vceio=1.2V, Hysteresis= H2L - 20mv -
Vceio=3.3V, Hysteresis= HIGHIU2 | - 400mv | -
Vccio=2.5V, Hysteresis= HIGH - 250mV -
Vceio=1.8V, Hysteresis= HIGH - 120mv | -
Vccio=1.5V, Hysteresis= HIGH - 80mV -
Vccio=1.2V, Hysteresis= HIGH - 40mV -
E!

e [ Hysteresis="NONE", "L2H", "H2L", "HIGH"% /~ 7t EDA ] FloorPlanner . H P i%
H# 1/0 Constraints i [ Hysteresis £ 01, 1525 /7927 I SUG935, Gowin Wit ## 4
WARE

o  [JFJE L2H(low to high)iZ K~ Vin B = Viavst: JFJE H2L(high to low)iE Ik 7w~
ViL B P Vivsts HIGH R I HFE L2H AT H2L 3£550, B Vivst(HIGH)=
Vhyst(L2H) + Viyst(H2L). HonZ B ArR:

% ZVlH (L2H on)
Vi (None) = Vi(None) 3
;} Vi (H2L on)
3.3.2 BSHR
®39IBHSHR
e R iR WAL | C7N6 | C6/I5 | C5/14 | B
GWIN-1 | Icc Core HJHH(Vcc=1.2V) LV 2.5 1.8 1.5 mA
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3 A 3.3DC H A4
™ K P kA | C7N16 | C6/I5 | C5/14 | Hfir
I/0 Bank HiJ HLi7
Iccio (Vecio=2.5V) LV 1 0.8 0.6 mA
lcc + Veex R R & Core HR
leex B 375 (Veex=Vee=3.3V) uv 15 12 10 mA
N N7y
lecio I/O Bank HLJ% FEL AL UV 12 1 08 mA
GWIN-2 (Vccio=2.5V)
lcc Core I H T (Vce=1.2V) LV 3 2.5 2.2 mA
lcex Veex BRI (Veex=3.3V) LV 1.5 0.75 0.6 mA
I/0 Bank HLJf HLI
Iccio (Vecio=2.5V) LV 0.6 0.5 0.4 mA
lcc + Veex R R & Core HJR
leox i 75 (Veex=Vee=3.3V) uv 15 12 10 mA
I/0 Bank HLJf HLI7
GWIN- Iccio (Vecio=2.5V) uv 1.2 1 0.8 mA
1P5 Icc Core HJFH I (Vcc=1.2V) LV 3 2.5 2.2 mA
lcex Veex HL IR AL (Veex=3.3V) LV 1.5 0.75 0.6 mA
I/O Bank Hi.J FiL i
Iccio (Veco=2.5V) LV 0.6 0.5 0.4 mA
Icc Core HLJFH(Vec=1.2V) LV 3.4 2.8 2.4 mA
Icc Core HJFH I (Vcc=3.3V) uv 20 18 16 mA
lcex Veex LR L (Veex=3.3V) LV/UV 1.4 0.9 0.7 mA
I/0 Bank HLJ§ HLi7
GW1N-4 Iccio (VCCIO=25V) LV/UV 0.7 0.55 0.4 mA
Icc Core HLJEHLIE(Vec=1.2V) LV(CS72) | 2.6 2.15 1.9 mA
lcex Veex LR L (Veex=2.5V) LV(CS72) | 1.35 0.89 0.68 mA
I/O Bank HL.E FE R
Iccio (Vecio=1.8V) LV(CS72) | 0.2 0.16 0.13 mA
Icc Core HLJFHL I (Vec=1.2V) LV 2.8 2.4 2 mA
Icc Core HLJEHLIE(Vec=3.3V) uv 20 18 16 mA
GWIN-9 | |cex Veex HL IR L (Veex=3.3V) LV/UV 1.5 1.3 1 mA
I/0 Bank HLJ5 HLi7
LV/UV . 7 . A
Iccio (Vecio=2.5V) U 0.9 0 0.5 m
¥
% 3-9 thE A B VIR 25°C I A i AR AE
3.3.3 RIETHER
#+ 3-10 RIETHHBR
ks ik Cr Yt T KB (mMA)
GWIN-L YmFE Flash B Core HLIE HL(Vee=1.2V) LV 4.8
) % Flash It 1/0 Bank H1iE H137i(Vecio=2.5V) LV 2.8
% fE Flash i} Core HLJE IR (Vec=1.2V) LV 2.19
GW1N-2 4 FE Flash B Veex HLIFHL L (Veex=3.3V) LV 12
4% Flash I} 1/0 Bank L FEI(Vecio=2.5V) LV 2
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3 R

3.3DC H A4

s it AR | RRKME(MA)
#mAE Flash I} Core HLJE HIR (Vec=1.2V) LV 2.19
GWI1N-1P5 #ifE Flash B Veex LR HLI(Veex=3.3V) LV 12
% fE Flash 5} 1/0 Bank HLiE HLI (Vecio=2.5V) LV 2
#m AT Flash i} Core HLE IR (Vec=1.2V) LV 2.19
GWI1N-4 Znfe Flash B Veex LI LI (Veex=3.3V) LV 12
% fE Flash 5} 1/0 Bank HLiE HL i (Vecio=2.5V) LV 2
YufE Flash i} Core HLJE IR (Vec=1.2V) LV 2.19
GW1N-9 #nfe Flash B Veex LI LI (Veex=3.3V) LV 12
A2 Flash 5} 1/0 Bank HL i HL 3 (Vecio=2.5V) LV 2
!
3% 3-10 HHHLIRE A IR R T AT R R R A R K
3.3.4 /O #EFETEERMH
& 3-11 YO EEFETLIEERG
o Xt R B Veeio(V) NSRBI VRer(V)

. w/ME HRUE =N /MA AU =N}
LVTTL33 3.135 3.3 3.6 - - -
LVCMOS33 3.135 3.3 3.6 - - -
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 2.5 2.645 1.15 1.25 1.35
SSTL25 I 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33_| 3.135 33 3.6 1.3 1.5 1.7
SSTL33_lI 3.135 33 3.6 1.3 1.5 1.7
HSTL18_| 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 Il 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 1.5 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.6 - - -
LVPECL33E 3.135 3.3 3.6 - - -
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3 R

3.3DC H A4

Mt 3 B2 B9 Veeio(V) HINSTRIB Vrer(V)
o /ME YA =N} w/ME YA =N}
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 1l 2.375 2.5 2.625 - - -
SSTL33D | 3.135 3.3 3.6 - - -
SSTL33D I 3.135 3.3 3.6 - - -
HSTL15D 1.425 15 1.575 - - -
HSTL18D_|I 1.71 1.8 1.89 - - -
HSTL18D_lI 1.71 1.8 1.89 - - -
3.3.5 % I/O DC B 5454
& 3-12 Hix /O DC B S4F1E
o Vi ViH VoL VO.H lott | lont!
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 4
8 -8
LVCMOS33 0.4v Vccio-0.4V | 12 -12
LVTTL33 -0.3v | 0.8V 2.0V 3.6V 16 16
24121 | -2402]
0.2v Vccio-0.2V | 0.1 -0.1
4 4
8 8
0.4v Vcceio-0.4V
LVCMOS25 | -0.3V | 0.7V 1.7v 3.6V 12 -12
16 -16
0.2v Vccio-0.2V | 0.1 -0.1
4 -4
LVCMOS18 | -0.3V | 0.35*Vccio 0.65*Vccio 3.6V | 0.4V Vccio-0.4V o 8
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3 R

3.3DC H A4

» Vie ViH VoL Von loc™ | lontl
o Min | Max Min Max  (Max) | (Min) (MA) | (mA)
12 | -12
0.2V Veeo-0.2V |01 | -0.1
4 -4
0.4v Vccio-0.4V
LVCMOS15 | -0.3V | 0.35*Vccio 0.65*Vccio 3.6V 8 -8
0.2v Vcecio-0.2V | 0.1 -0.1
48 | -4 8-
23] 23]
0.4v Vccio-0.4V
LVCMOS12 | -0.3V | 0.35*Vccio 0.65*Vccio 3.6V 8 &, -8 Bl-
613l 613l
0.2v Vccio-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3*Vccio 0.5*Vccio 3.6V | 0.1*Vccio | 0.9*Vccio 15 -0.5
SSTL33 | -0.3V | Vrer-0.2V VRer+0.2V 3.6V | 0.7 Vcecio-1.1V | 8 -8
SSTL25 | -0.3V | Vgrer-0.18V VRrer+0.18V 3.6V | 0.54V Vceio-0.62V | 8 -8
SSTL25 I -0.3V | VRrer-0.18V VRer+0.18V 3.6V | NA NA NA NA
SSTL18 i -0.3V | Vrer-0.125V Vrer+0.125V | 3.6V | NA NA NA NA
SSTL18 | -0.3V | Vrer-0.125V Vrer+0.125V | 3.6V | 0.40V Vccio-0.40V | 8 -8
SSTL15 -0.3V | Vrer-0.1V Vrert+ 0.1V 3.6V | 0.40V Vccio-0.40V | 8 -8
HSTL18 | -0.3V | Vrer-0.1V Vrert 0.1V 3.6V | 0.40V Vccio-0.40V | 8 -8
HSTL18 I -0.3V | Vrer-0.1V Vrert 0.1V 3.6V | NA NA NA NA
HSTL15 | -0.3V | Vrer-0.1V Vrert+ 0.1V 3.6V | 0.40V Vccio-0.40V | 8 -8
HSTL15 1 -0.3V | Vrer-0.1V VRrert+ 0.1V 3.6V | NA NA NA NA
3!
o MFE—/ Bank iri 10 [/ DC HLL R | (445 source 1 sink): [Al—> Bank Fi
1O [ HIRASAE R T n*8mA, n FiRiZ Bank #5] Hi1 10 % .
e PGWIN-1P5 fll GWIN-2 # AN FF 24mA.
o BIGWIN-1P5/2 32 £F 2mA/6mA, GW1N-1/1S/4/9 37 4mA/8mA.
3.3.6 £4r I/O DC HS 4514
%+ 3-13 £4 /O DC ES 4514
e ik WA %A AN A mK | B
Vina,Vine | $ii A HLH: (Input Voltage) 0 - 215 |V
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3 B 3.4 FF R
E s it W A mAN | HBAE | &K | B
s Ay . . Difference
VTHD ZY 4N TIR(Differential Input Between the Two | £100 - +600 | mV
Threshold) |
nputs
In i\ HEL A (Input Current) Power On or - - +20 A
Power Off - H
Vo #4177 FL T (Output High Voltage R+ = 1000 ) ] 160 |v
for Vop or Vowm)
A 7.
VoL 4 H4 i H 7 (Output Low Voltage R+ = 1000 0.9 ) ) v
for Vop or Vow)
Z= F54r H HL S (Output Voltage (Vop - Vow),
Vob Differential) RT=100Q 250 350 450 mV
72 5k H U AR G TG [l (Change
AVoo in Voo Between High and Low) i ) 50 mv
Vos % 1 % (Output Voltage Offset) (Vor + Vow)/2, 1.125 | 120 | 1375 |V
Rt=100Q
gy HH 24k (Change in Vos
AVos Between High and Low) i ) 50 mv
- . Vob = OV 7 %%
I T FL — - - 1
s LIS B e 5 mA
3.4 FFRHFIE
3.4.1 CFU FFR451¢
& 3-14 CFU BRI Fr& ¥ 121
5 C7/16 C6/15 C5/l4 -
ek 275 ik _ By
Min Max | Min Max | Min Max
iE iR
tLuTa_cru LUTA JEIE(LUTA 0.412 | 0.594 | 0.556 | 0.802 | 0.695 | 1.002 | ns
delay)
B EAL B A AR
tsk cru | i /A](Set/Resetto | 0.648 | 1.268 | 0.875 | 1.712 | 1.094 | 2.140 | ns
GWIN-1 .
Register output)
N 1) 25 A7 2 6t B
tco_.cru | [A](Clock to Register | 0.247 | 0.340 | 0.333 | 0.458 | 0.417 | 0.573 | ns
output)
iEiR
tLuta_cru IaUITA' BE(LUTA 0.412 | 0.594 | 0.556 | 0.802 | 0.695 | 1.002 | ns
GWIN- elay)
2IOWIN- B0 B A A
tsr_cru Hif 8] (Set/Reset to | 0.648 | 1.268 | 0.875 | 1.712 | 1.094 | 2.140 | ns
Register output)
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3 A AR 3.4 TR
o C7/16 C6/15 C5/14 o
5 0F 23 ik _ _ , By
Min Max Min Max Min Max
I b 3] 75 77 2 a1 N
tco_cru [i](Clock to Register | 0.247 | 0.340 | 0.333 | 0.458 | 0.417 | 0.573 | ns
output)
tLuT4_cru LUT4 SEIE(LUT4 0.412 | 0.594 | 0.556 | 0.802 | 0.695 | 1.002 | ns
delay)
B AL/ LR AT A
tsr.cru | IS jAE](Set/Resetto | 0.648 | 1.268 | 0.875 | 1.712 | 1.094 | 2.140 | ns
GW1N-4 .
Register output)
I b 3] 25 A7 2
tco_cru [#](Clock to Register | 0.247 | 0.340 | 0.333 | 0.458 | 0.417 | 0.573 | ns
output)
tLuT4_cru LUT4 SEE(LUT4 0.412 | 0.594 | 0.556 | 0.802 | 0.695 | 1.002 | ns
delay)
B AL AL A AT A
tsr cru | i jA](Set/Resetto | 0.648 | 1.268 | 0.875 | 1.712 | 1.094 | 2.140 | ns
GW1N-9 :
Register output)
e 7 17 5 1
tco_cru [#](Clock to Register | 0.247 | 0.340 | 0.333 | 0.458 | 0.417 | 0.573 | ns
output)
tLuTa_cru LUT4 SEIR(LUT4 0.412 | 0.594 | 0.556 | 0.802 | 0.695 | 1.002 | ns
delay)
B AL AL B AT A
GWIN- | tsrcru | i [H](Set/Resetto | 0.648 | 1.268 | 0.875 | 1.712 | 1.094 | 2.140 | ns
1S Register output)
o 3 47 2
tco_cru [8](Clock to Register | 0.247 | 0.340 | 0.333 | 0.458 | 0.417 | 0.573 | ns
output)
!
o  Mmin/max B & HE T LTI N Hdls .
o [PILUTA py%dl /et T-Hy N 1 13->F [R5E R Hd
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3 R

3.4 JT RAp 1k

3.4.2 BSRAM }F;@ﬁ'l‘ét
%% 3-15 BSRAM B FE&#

a

BN

ik

C7/16

C6/I5

C5/14

Min

Max

Min

Max

Min

Max 'flL

GWI1N-1

tcoap_BsrRAM

BSRAM iihh
Bk b
)% L S I
(Clock to
output time of
read
address/data)

2.564

2.56

3.46

3.46

4.32

4.325 | ns

tcoor_BsSrRAM

BSRAM it}
DA IR IS
B/t & B
(Clock to
output time of
output
register)

0.613

0.61

0.82

0.82

1.03

1.034 | ns

GWI1N-2/
GWI1N-1P5

tcoaD_BSRAM

BSRAM i
/A
) L S IR
(Clock to
output time of
read
address/data)

2.564

2.56

3.46

3.46

4.32

4.325 | ns

tcoor_BsSrAM

BSRAM #ith
TFAF i IR I e
)t S PR
(Clock to
output time of
output
register)

0.613

0.61

0.82

0.82

1.03

1.034 | ns

GWI1N-4

tcoap_BsrRAM

BSRAM i
Bk i b
B/ H1 4E i
(Clock to
output time of
read
address/data)

2.564

2.56

3.46

3.46

4.32

4.325 | ns

tcoor_BsSrRAM

BSRAM it}
T A A F I
2%t S P
(Clock to
output time of
output
register)

0.613

0.61

0.82

0.82

1.03

1.034 | ns

DS100-3.2.5
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3 R

3.4 JT RAp 1k

a

HHK

C7/16

C6/15

C5/14

ik

Min

Max

Min

Max

Min

Max

GWIN-9

tcoaD_BsSRAM

BSRAM i
Bk i b
F/% S GE
(Clock to
output time of
read
address/data)

2.564

2.56

3.46

3.46

4.32

4.325

ns

tcoor_BsrAM

BSRAM it}
T A A I
)% L S I
(Clock to
output time of
output
register)

0.613

0.61

0.82

0.82

1.03

1.034

ns

GWIN-1S

tcoaD_BSRAM

BSRAM i
Bk i b
B/t & B
(Clock to
output time of
read
address/data)

2.564

2.56

3.46

3.46

4.32

4.325

ns

tcoor_BsrAM

BSRAM it}
B IR IS
B % 1 4E B
(Clock to
output time of
output
register)

0.613

0.61

0.82

0.82

1.03

1.034

ns

!

BSRAM iz bt/ Zi i) i 0 21 % H 2B 72 bypass 152 ZER 28

3.4.3 DSP FF<4i4

% 3-16 DSP BIF&%

e

R

fhig

C7/16

C6/I5

C5/14

Min

Max

Min

Max

Min

Max

BT

GWIN-1

tcolr_DsP

i N A s OIS 0 2
i ZER} (Clock to output
time of input register)

0.21

0.23

0.29

0.31

0.36

0.39

ns

tcopr_DspP

UK AFAT- & B B 3 ey
HH ZERT (Clock to output
time of pipeline
register)

0.06

0.07

0.08

0.10

0.10

0.12

ns

DS100-3.2.5
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3 A AR 3.4 TR
C7/16 C6/15 C5/14 o
B 44K ik . s
Min | Max | Min | Max | Min | Max
i o 27 AE AR I B 3 A
tcoor psp | i #ERT(Clock to output 2'03 2'03 2'04 2'05 3'05 2'06 ns
time of output register)
AN T AL AR T B 3 A
tcoir_psp H 4ERS (Clock to output 8'21 8'23 2'29 3'31 8'36 3'39 ns
time of input register)
CWIN. AR 83 IR 34
2/GWIN- | tcopr psp H #EKS (Clock to output | 0.06 | 0.07 | 0.08 | 0.10 | 0.10 | 0.12 ns
1P5 - time of pipeline 3 5 5 1 6 7
register)
4 H A A R B B
tcoor_psp | HZERT(Clock to output 2'03 2'03 2'04 2'05 (7)'05 2'06 ns
time of output register)
By O\ T AE A I B 3 A
tcolr_psp H ZERT (Clock to output 8'21 8'23 2'29 2'31 8'36 2'39 ns
time of input register)
WK 27 AE 2 (1 b 2 A
GWIN-4 | tcopr psp H #ERS (Clock to output | 0.06 | 0.07 | 0.08 | 0.10 | 0.10 | 0.12 ns
N time of pipeline 3 5 5 1 6 7
register)
it 2 A7 A I B 2 A
tcoor_psp i ZERY (Clock to output 2'03 3'03 2'04 2'05 8'05 2'06 ns
time of output register)
BN T AE A I B 3 A
tcoir_bsp H ZERT (Clock to output 8'21 3'23 2'29 2'31 8'36 2'39 ns
time of input register)
WK 27 AE A I B 3 A
H4E I} (Clock to output | 0.06 | 0.07 | 0.08 | 0.10 | 0.10 | 0.12
GWI1N-9 t ns
COPRDSP | time of pipeline 3 5 5 1 6 7
register)
i th 75 47 25 (R o 2 0.03 | 0.03 | 0.04 |0.05 |0.05 |0.06
tcoor_psp | i ZERT(Clock to output 4 8. 6. > 7 5' ns
time of output register)
iy N 25 AT A I B 3 A
fcolr_bsp Hi LT (Clock to output 8'21 8'23 2.29 3'31 8'36 3'39 ns
time of input register)
GWIN-1S K27 2 I B B
H #ERT(Clock to output | 0.06 | 0.07 | 0.08 | 0.10 | 0.10 | 0.12
t ns
COPRDSP | time of pipeline 3 5 5 1 6 7
register)
DS100-3.2.5 56(75)




3 R

3.4 JT RAp 1k

a

HHK

Eitipay

C7/6

C6/15

C5/14

Min

Max | Min

Max

Min

AL

Max

tcoor_psp

i o 27 AE AR I B 3 A
H ZERT (Clock to output
time of output register)

0.03

0.03 | 0.04

0.05

0.05

0.06
ns

3.4.4 Gearbox <45

3R 3-17 Gearbox K 54

Lts

EX

ik

C7/16

C6/15

C5/14

LK

Min | Max

Min | Max

Min

Max

GWIN-
1/4/9

FMAXippRr

1:2 Gearbox
BN 10 ek
AT R

- 400

- 350

- 300

Mbps

FMAXipes4

1:4 Gearbox
BN 10 ek
AT R

- 800

- 750

- 700

Mbps

FMAXipes?

1:7 Gearbox
BN 10 ek
AT R

- 1000

- 900

- 800

Mbps

FMAXipesx

1:8/1:10
Gearbox % A\
10 F KHATIH

- 1100

- 1000

- 900

Mbps

FMAXobbr

2:1Gearbox
B 10 ek
TR

- 400

- 350

- 300

Mbps

FMAXoser4

4:1 Gearbox
10wk
TR

- 800

- 750

- 700

Mbps

FMAXoser?

7:1 Gearbox
10 |k
TR

- 1000

- 900

- 800

Mbps

FMAXoseRrx

8:1/10:1

Gearbox it
10 H K HATIE
%

- 1100

- 1000

- 900

Mbps

GWIN-
1P5/2

DS100-3.2.5

FMAXippr

1:2 Gearbox
BN 10 ek
AT

- 400

- 350

- 300

Mbps

FMAXipEs4

1:4 Gearbox
N 10 Bk
AT

- 800

- 750

- 700

Mbps

FMAXipes?

1:7 Gearbox
BN 10 Bk
AT

- 1000

- 900

- 800

Mbps

FMAXipesx

1:8/1:10/1:16
Gearbox #i A\
10 K ATIE

- 1200

- 1100

- 1000

Mbps
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3 AR 3.4 FF e
. C7/16 C6/15 C5/14 .
i HFR iR . - - L
f : = Min | Max Min | Max Min | Max e
2:1 Gearbox
FMAXoppr | fith 10 K | - 400 - 350 - 300 Mbps
AT R
4:1 Gearbox
FMAXosera | Hiith 10 K | - 800 - 750 - 700 Mbps
TR
7:1 Gearbox
FMAXoser7 | HiH 10 &K - 1000 - 900 - 800 Mbps
AT
8:1/10:1/16:1
Gearbox i H
FMAXosERx 10 2 H 473k | 1200 - 1100 - 1000 Mbps
VE!
e LVDS IO #ErTLLIAR] 1Gbps, (HAZIETEE 1:4 1:2 W, A% HE FE A] G 1A A 2 AH B (1
HE.
e Drive Strength=3.5 mA.
& 3-18 By I0 Fmax
Fmax
£3 _
i /IME(MHZz)
Drive Strength = 4mA Drive Strength > 4mA
LVTTL33 150 300
LVCMOS33 150 300
LVCMOS25 150 300
LVCMOS18 150 300
LVCMOS15 150 200
LVCMOS12 150 150
!
i loading >4 30pF H%
3.4.5 BH§pF0 I/O FFoc414
< 3-19 SMERFF XM
C7/16 C6/I5 C5/14
= S FR ¥
H R R R
HCLK Tree delay 1 1.2 1.4 ns
PCLK Tree
GW1N-1 delay(GCLKO~5) 2.2 2.4 2.6 ns
PCLK Tree
delay(GCLK6~7) 2.4 2.7 2.9 ns
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3 A AR 3.4 TR
C7/16 C6/15 C5/14
ae ES AL
PR PR PR
Pin-LUT-Pin Delay 4 4.3 4.6 ns
HCLK Tree delay 0.6 0.8 1.1 ns
PCLK Tree
delay(GCLKO~5) 1.8 21 24 ns
GWI1N-1P5 SCLK T
ree
delay(GCLK6~7) 2.1 25 2.8 ns
Pin-LUT-Pin Delay 25 3 3.5 ns
HCLK Tree delay 0.6 0.8 1.1 ns
PCLK Tree
delay(GCLKO~5) 1.8 2.1 2.4 ns
GWIN-2 PCLK Tree
r
delay(GCLK6~7) 2.1 25 2.8 ns
Pin-LUT-Pin Delay 2.5 3 3.5 ns
HCLK Tree delay 0.8 1 1.2 ns
PCLK Tree
delay(GCLKO~5) 2 22 25 ns
GWIN-4 PCLK Tree
delay(GCLK6~7) 2.2 25 2.8 ns
Pin-LUT-Pin Delay 4 4.2 4.5 ns
HCLK Tree delay 0.8 1 1.2 ns
PCLK Tree
delay(GCLKO~5) 2 22 25 ns
GWIN-9 PCLK T
ree
delay(GCLK6~7) 2.2 25 2.8 ns
Pin-LUT-Pin Delay 4 4.2 4.5 ns
HCLK Tree delay 0.9 1.1 1.3 ns
PCLK Tree
delay(GCLKO~5) 21 24 2.6 ns
GWI1N-1S SCLK T
ree
delay(GCLK6~7) 2.3 2.6 2.8 ns
Pin-LUT-Pin Delay 4.1 4.3 4.6 ns
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3 B A 3.4 FF S
=H 4=
3.4.6 N RIRFF
£ 3-20 FARIEIFESH
R i i fx/IME HAY A E
GW1N-4 97.25MHz 105MHz 112.85MHz
mm PR H AR
GW1N-1/1S 114MHz 120MHz 126MHz
(0 ~ +85°C)
GW1N-1P5/2/9 118.75MHz | 125MHz 131.25MHz
fmax
GW1N-4 91.85MHz 105MHz 118.25MHz
mm PR H AR
. GWA1N-1/1S 108MHz 120MHz 132MHz
(-40 ~ +100°C)
GW1N-1P5/2/9 112.5MHz 125MHz 137.5MHz
tor B 5 S L 43% 50% 57%
topaiT Ll s )] 0.01UIPP 0.012UIPP | 0.02UIPP
2 [
3.4.7 M 45
= 3-21 SiETFESH
R HEER B2 B/ME PN BT
CLKIN 3 400 MHz
PFD 3 400 MHz
C7/16
VCO 400 900 MHz
CLKOUT 3.125 450 MHz
CLKIN 3 400 MHz
PFD 3 400 MHz
GW1N-1 C6/15
VCO 400 900 MHz
CLKOUT 3.125 450 MHz
CLKIN 3 320 MHz
PFD 3 320 MHz
C5/14
VCO 320 720 MHz
CLKOUT 2.5 360 MHz
CLKIN 3 400 MHz
PFD 3 400 MHz
C7/16
VCO 400 1200 MHz
GW1N-1S CLKOUT 3.125 600 MHz
CLKIN 3 400 MHz
C6/15 PFD 3 400 MHz
VCO 400 1200 MHz
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3 A 3.4 FFRpEE
2R HEER R wx/ME YN AT
CLKOUT 3.125 600 MHz
CLKIN 3 320 MHz
PFD 3 320 MHz
C5/14
VCO 320 960 MHz
CLKOUT 2.5 480 MHz
CLKIN 3 400 MHz
PFD 3 400 MHz
C7/16
VCO 400 1000 MHz
CLKOUT 3.125 500 MHz
CLKIN 3 400 MHz
GW1N-4 PFD 3 400 MHz
C6/15
GWI1N-9 VCO 400 1000 MHz
CLKOUT 3.125 500 MHz
CLKIN 3 320 MHz
PFD 3 320 MHz
C5/14
VCO 320 800 MHz
CLKOUT 2.5 400 MHz
CLKIN 3 400 MHz
PFD 3 400 MHz
C7/16
VCO 400 800 MHz
CLKOUT 3.125 800 MHz
CLKIN 3 400 MHz
GW1N-1P5 PFD 3 400 MHz
C6/15
GW1N-2 VCO 400 800 MHz
CLKOUT 3.125 800 MHz
CLKIN 3 320 MHz
PFD 3 320 MHz
C5/14
VCO 320 640 MHz
CLKOUT 2.5 640 MHz
!
S [R) I B e /N AR Al BEAN R, A JEIE 2 e/ VCO i 4ii=R/128, Bl 3.125MHz /
2.5MHz; B/C/D il 75 EARIE & B HREL(SE) K FIWr, AN A Bl —8, #9k
) 55 /128,
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3 R

3.5 /T INAF AR

3.5 A PINFRESHE
3.5.1 DC S H¢

(T3 =-40~+100°C, Vce = 0.95~1.05V, Vcex = 1.7~3.45V, Vss = 0V)
= 3-22 GWIN-1/1S £4-H P INTE DC BS54

FRE
e Eip% BT
B/ME BT BARMHE
Tj “hiR -40 25 100 T
llkg VEEEN - - 1] HA
. . - - 3 (Ta=25)
Isb FENLEIR WA
- - 20 (Ta=85)
lccO 25 A HEL Y - - 1.3 mA
- - 2 (Rmod=00) mA
lccl FEERE HIR - - 2.5 (Rmod=01) mA
- - 3 (Rmod=1x) mA
lcc2 715 N HT - - 2 mA
lcc3 YRR HEL AL - - 3 mA
V|
MW Flash FiE R B EERERIRER T, LR 3-4 AdEREE,
< 3-23 GWIN-2/4/9 88k RiA#E DC BS54 (—)
FA%
75 ik =<Ky
B/ME B BARME
Tj GEIR -40 25 125 C
& 3-24 GWIN-2/4/9 B FiNTE DC S (=) B M
YN .
ik 54 gy | Wakeup | g
VeclB | Veex Fi 18]
A 2 (wi BN AP, 52 100%,
25n) 219 |05 mA NA VIN= “1/0”
L lec1@ 0.1 12 mA NA -
BEERAE 0.1 12 mA NA -
TR 0.1 12 mA NA -
XE=YE=SE= “1” , 7F T=Tacc
N . F| T=50ns 2 [f], /O KRN
S SHR . N
gf?gfi;%’h lccz 980 | 25 LA NA OmA. T=50ns ZJ&, WElER
B, 11O KR N
MU 2 LA
REHIAR Ise 5.2 20 MA 0 Vss. Vcex Al Vee
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3 R 3.5 JH 7 INAF HL R

!
o UNXUCHE NI IR, W EBRMES S TP iR
o  Plccy 7 Trew AN 171 5
- AR Tnew< Tace
- Tnew=Tace: WEFE
- Tacc<Tnew - 50Nns: lcc1 (new) = (lcci - lec2)(Tace/ Tnew) + lcc2
= Tnew>50ns: lcc1 (New) = (lcca - lcc2)(Tace/Tnew) + 50NS*Icc2/Thew + Iss
-  t>50ns: lccz=Ise
o B\ wake-up time fJFEH ZITT4A Vec ATK T 1.08V,
o [ Flash HiAERCASIEGR IR ET Y, IR 3-4 IGHHRE

3.5.2 R F&#
(T3 =-40~+100°C, Vce = 0.95~1.05V, Vcex = 1.7~3.45V, Vss = 0V)
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3 AR 3.5 P N L AU I
3 3-25 GWIN-1/ GWIN-1S £Z4-F PIAEFRFSH
N s N
" fiik R | ERE | |
Taa B R U () - - 38 ns
Tcy L 3 43 - - ns
Taw Aclk 1= HL P[] 10 - - ns
Tawl Aclk {1 HL I [A] 10 - - ns
Tas eyl - - ns
Tah TR RIS ] - - ns
Toz Oe Fi A2 = PHA - - 2 ns
Toe Oe $i = % Dout - - 2 ns
Twey 5 JH 40 - - ns
Tpw Pw = FEF- I 8] 16 - - ns
Tpwl Pw I FEF I 18] 16 - - ns
Tpas U HbE g ST (] - - ns
Tpah UL PR AR I ] - - ns
Tds Kl £ S ) 16 - - ns
Tdh B ORI (7] 3 - - ns
TsO Seq0 J& # 6 - - us
Tsl Seql F A 15 - - us
Ts2p Aclk 2| Pe | FHs 71 ] - 10 us
Ts3 Seq3 Ji ¥ - 10 us
Tps3 Pe FR&EE] Aclk &7 [a] 60 - us
Mode=1000 #EF3H [a] 5.7 6.3 ms
Tpe Mode=1100 #wFEHT [H] 1.9 2.1 ms
Mode=11xx TR&mFEHT [f] 190 200 210 us
& 3-26 GWIN-1P5/2/4/9 &+ FINE R A2 50 1. 5]
PR ZH 5 HR/ME =N} Bfr
WC1 25 ns
TC 22 ns
i [7) B[] BC Tacc? 21 ns
LT 21 ns
wWC 25 ns
2 R o 28 KA A7 it 2 S (1) Thvs 5 - us
B E A it DR FF IS 18] Thvh 5 - us
FHEATAf ORAF T [B) CRE R4 B Thvht 100 - us
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3 A AR 3.5 I INAF L AURHE
R P 24 i) w/ME S ON) XA
B A7 Gk 21 G 2 LI [R] Tpgs 10 - us
2w P2 DR 1 I 1] Tpgh 20 - ns
it P ] Torog 8 16 us
5 YR A I (1] Twpr >0 - ns
5 R FFI (] Twhd >0 - ns
P 5 3 5 148 [ i ST (1) Teps -10 - ns
SE B3 g S [a] Tas 0.1 - ns
SE ik ) vy LT B[] Tows 5 - ns
b1k K S S ] Tads 20 - ns
Mk P DR I 1] Tadn 20 - ns
By PR 1R N 1] Tdn 0.5 - ns
wcC1 Tan 25 - ns
TC - 22 - ns
BB A B R EF IS ] | BC - 21 - ns
LT - 21 - ns
wC - 25 - ns
SE KR T 18] Tows 2 - ns
P[] Trev 10 - us
K A7 i B (1] Tt 6 ms
PR BRI [A] Terase 100 120 ms
B BRI ] Tme 100 120 ms
P o B 5 W LA UK Wake-up B[] Twk_pd 7 - us
FELER KR I 1] Tsbh 100 - ns
Vec % 37 B[] Tps 0 - ns
Veex PREFFES TH] Tph 0 - ns
!
o UXULELMEA0 HAUR, TERBRIAT P A Sk,
o [fEf5%5 XADR. YADR. XE M YEESHKMGE, Tacc KMIFFUGIS Ay SE 55 H) LTF
e BEE DOUT BEAR-AFE B BITE T — KA AU SHRAE TR
o  BlTny B [H N SHAEFF A BB N — UHE R 2 10 1 BB I, [ — AR R — K
PERR Z BUARERC S NI [l — MR ICTE N — R B AN B S AN PIIR. X Fh
BRI T2 A R
o FIFTHRIBILEA Ins (1) EFHEEEIAT 1ns (1R FEVRI A .
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3.5 /T INAF AR

3 AR
o DBUEHI{ES X, YADR. XE F YE 155 75 %2 2 /D LRHFF Tace FINFIA], Tace A SE (1) EFHUT
W TFG -
3.5.3 #4ERTFE (GWIN-1/ GWIN-1S)
& 3-1 iERIERR
:‘ awl ; aw L
Addr(j)
Dout Data0 X Data1 il ; H-2 Data2
o L Toe
E!
BRAE ) Seq=0, Addr {55 % Ra, Ca, Rmod, Rbytesel.
& 3-2 EATT#IFIR
Pa() X
e Tow »
t t
Din(j) X
[ 3-3 JEBRTAHIFRERN
Aclk i \Sh \Q i B
Tas .. Ta
124 NewValue
b=y
Tigm 2 PEP B A7 AU EE 5 N\ FTA TR 7 515 R B p 800, H 2
MODE {E A A
& 34 ST/

Ts3

Ts0

TSSO S TS SLS S

5 8~15 8-15

NewValue

i) Addr(i) TR Addr(i)

ST T AR T TR LT

Addr()

o

Ts2p Tpe Tps3

P S
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3 R

3.5 /T INAF AR

3.5.4 B{ERTFE (GWIN-1P5/2/4/9)
& 3-5 iER{ER FF

XADR

XE
YADR
' Tas ™ =:
I Ty
o7 T Tx_____/
* TEe vt —— » * T >
SE ITI IT \ )7‘- ; ; Tdh
) Tacc " Tan « fom t
DouT I y _ H
& 3-6 YRR {ERT R
SE Iy
ERASE Iy
_.Twhdl‘_
XADR
XE N
YADR
YE
DIN
(" Trow b
PROG + t = v o+
e oy
NVSTR + # - o EL_____f’_____
& 3-7 BB R (ERTFF
YE . |
SE i
¥ADR T
YADR
— TR
XE i .
ERASE : Twh £
" Twpr Tnvs p Terase ;!: Tnhv by J Trdoe [
NVSTR T % + i xgj- b
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3 A 3.6 gmFEE A 7 b it

3.6 HwRIEFE O FIRE

GW1N %% FPGA /= /i GowinCONFIG fi i Hr ik 7 f, H3E
Haahii. XU, MSPI#i. SSPI &z, CPU #ix. SERIAL
i, 12C Slave #3, FHEAEEHES I UG290, Gowin FPGA = i 4w FE L
BF M.
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4 [T RER 4.1 B4

4%%1#1’“11.:. 2

4.1 BHHE

!
e  GWIN-1S #F R 3CHF LV WA,
o ST BIVEMMENEE RIESH 1.2 77005 B K 1.3 B BHIE.
& 4-1 /WA ZERB - ES
GWIN - XX X XXXXXX ES

Product Series —— || L—— Optional Suffix
GWI1N ES Engineering Sample

Core Supply Voltage Package Type

LV 1.2V CS30 (WLCSP30, 0.4mm)
UV 1.8Vv/2.5V/3.3V CS42  (WLCSP42, 0.4mm)
CS72 (WLCSP72, 0.4mm)
QN32 (QFN32, 0.5mm)
FN32 (QFN32, 0.4mm)

Logic Density QN48 (QFN48, 0.4mm)
1/1S: 1,152 LUTs QN48F (QFN48F, 0.4mm)
1P5: 1,584 LUTs CM64 (WLCSP64, 0.5mm)
2: 2,304 LUTs CS81M (WLCSP81M, 0.4mm)
4: 4,608 LUTs QN88 (QFN88, 0.4mm)

: LQ100 (LQFP100, 0.5mm)
9: 8,640 LUTs LQL00X (LQFP100X, 0.5mm)
LQ144 (LQFP144,0.5mm)
LQ144X (LQFP144X, 0.5mm)
EQ144 (eLQFP144,0.5mm)
LQ176 (LQFP176,0.4mm)
EQL76 (eLQFP176,0.4mm)
MG100 (MBGAZL00, 0.5mm)
MG132 (MBGA132,0.5mm)
MG132X (MBGAL32X, 0.5mm)
MG160 (MBGA160, 0.5mm)
MG196 (MBGA196,0.5mm)
UGL69 (UBGA169, 0.8mm)
UG256 (UBGA256, 0.8mm)
UG332 (UBGA332, 0.8mm)
PG256 (PBGA256, 1.0mm)
PG256M (PBGA256M, 1.0mm)
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4 [T RER 4.1 B4

4-2 B4 75 3ERE - Production
GWIN - XX _X_ XXX XXX CX/IX

Product Series — T

GWIN Grade _
C Commercial

Core Supply Voltage | Industrial

LV 1.2V Speed

UV 1.8V/2.5V/3.3V 4 Slowest /5 /6 /7 Fastest
Package Type
CS30 (WLCSP30, 0.4mm)
CS42 (WLCSP42, 0.4mm)

. . CS42H (WLCSP42H, 0.4mm)
Logic Density CS72 (WLCSP72, 0.4mm)
1/1S: 1,152 LUTs CS100H(WLCSP100H, 0.4mm)
1P5: 1,584 LUTs QNS2 (QFNS2, 0.5mm)

. QN32X (QFN32X, 0.5mm)
2: 2,304 LUTs FN32 (QFN32, 0.4mm)
4. 4,608 LUTs QN48X (QFN48X, 0.5mm)
9: 8,640 LUTs QN48XF(QFN48XF, 0.5mm)

QN48 (QFN48, 0.4mm)
QN48F (QFN48F, 0.4mm)
QN48H (QFN48H, 0.4mm)
CM64 (WLCSP64, 0.5mm)
CS81M (WLCSPS1M, 0.4mm)
QN88  (QFNSS8, 0.4mm)
LQ100 (LQFP100, 0.5mm)
LQ100X (LQFP100X, 0.5mm)
LQ144 (LQFP144, 0.5mm)
LQ144X (LQFP144X, 0.5mm)
LQ144F (LQFP144F, 0.5mm)
EQ144 (eLQFP144, 0.5mm)
LQ176 (LQFP176, 0.4mm)
EQ176 (eLQFP176, 0.4mm)
MG49 (MBGA49, 0.5mm)
MG100 (MBGA100, 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 HHIEIER A /N B I (LittleBee) ZC R 2 1 T BE 5 e A Aok AN o

o U A SRR AT, L CTNG, COI5 2, P kSR B Tl b
WE, BT LA AT DA RIS 2 TR (DAL I (C) e Tl 28 55 iR 100°C,
T B R 85°C, T LA I — A U 7 Ml il R g 7, 1R Tl
FH v P S 25 0] 6.
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4 BT IS 4.2 BEE AR B

4.2 ARG
B b ST RS R T 3005 5,
& 4-3 S EARIR R

npE 4-3 ME 4-4 s .

Bl—> GOWINEET

Part Number ——3 XX XXXX XXX XXXXXXXX
Date Code —»YYyww

XXXXXXXXXX €—— Part Number™
XXXXXXXXXX
YYWW  <«— Date Code

Lot Number — % [ LLLLLLLL LLLLLLLLL <—— Lot Number

Bl—» GOWINESTS XXXXXXXXXX € Part Numbert!

Part Number —| XXXX — XXXXXXXXXX
ot X XXXXXX X YYWWX  <€——— Date Code®
Date Code™ —» yywwx Ity
Lot Number — | | LLLLLLL LLLLLLLLL <— Lot Number
o °
p— =+
31 > GOWIN&Z Part Number™ —P XXXXXXXXXX
Part Number — 3 XX XXXXXXXXXXXXXXX XXXXKKKXKX
Date Code — YYWWXXXX Date Code — % YYWWXXXX
Lot Number — 3 LLLLLLLLL Lot Number — T LLLLLLLLL
!

o WHEAHETE—ITEE 475~ “Part Number” .
o X JAZMN Date Code G —AI ARIH “X” .

o BLEMAZRMIH IR NZ TN M= Logo 533 A . 34 R & Part Number K/
AR, EEBOSERFRRER B
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4 BHITRER 4.2 B H bR R

& 4-4 [FHFEIRIR R (GWIN-LVACS72C6/15)

o L ]

GWIN-LV4 <€——— PartNumber | GWIN-LV4 <€——— Part Number™
CS72C6/I5 CS72C6/15

YYWWX  <€———— Date Code? YYWWX  <€———— Date Code?
XXXXXXXXX1 <€ Lot Number XXXXXXXXX3 <€ Lot Number
XXXXXXXX <—— Coordinates XXXXXXXX <—— Coordinates

!
o WFEAENHE—1T5% 17 R “Part Number” .
o [ X FRALLLN Date Code G IN—AAIBAKRIN “X”
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5 KTAT M

51 FMAE

51 FHAR

D4

m

i)

GWIN %% FPGA 7= i 8dlE T M £ ZaFEE = 54k GWIN 2751

FPGA F= iR MR . 72 il BRAE B

Y APIRLEN

HLAURFIE . gz L

I Py AR s T 55 2, B P PR 1 g e = - 7k GWIN &%) FPGA
PR LLRCRR P, A BT AR R R A

5.2 X3

38 B S 2 SR s www.gowinsemi.com.cn T LR #L. B E LA

I E=F
UuG290,

Gowin FPGA 7~ i Zm FLfid B T

UG103,

GWIN Z7%1 FPGA 7= il 5 358 5 4 i

UG107,

GWA1N-1 #5{4 Pinout Fift

UuG1l67,

GWIN-1S #344 Pinout =F /i

UG105,

GW1N-4 #24 Pinout Tt

uG11i4,

GWI1N-9 #5{ Pinout F-ift

UG171,

GW1N-2 #2{4 Pinout Fift

® UG174,

GWI1N-1P5 #31f Pinout F it

5.3 Ri&. 485B%1E

R 5-1 A AT B A SRR

= 5-1 Rig. 45&IE

v AAMSE R AHIRPE X o

RIE. FimEIE LFR EP

ALU Arithmetic Logic Unit HARBHHIT

BSRAM 'I\B/Ilock Static Random Access ootk #2772
emory

CFU Configurable Function Unit AL E DIRE
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5 XTAFM 5.4 HIARSCRRS Rt
RiE Gl 1H AFK Epd
CLS Configurable Logic Section Al B A
CRU Configurable Routing Unit AR A T
CSs WLCSP WLCSP #f%¢
Csl Camera Serial Interface ATRR k= T
DCS Dynamic Clock Selector A Rk P A%
DP True Dual Port 16K BSRAM 16K i 1 BSRAM
DQCE Dynamic Quadrant Clock BRI B (6
DSI Display Serial Interface AT R RN
DSP Digital Signal Processing S RSV SE
FF Flip-Flop A%
FPGA Field Programmable Gate Array | Bii% ] gw e | 1F5 )
GPIO Gowin Programmable 1/0 Gowin ] 4 #4218 F &
OB Input/Output Block A N A H AR
LQ LQFP LQFP 3¢
LUT4 4-input Look-up Table 4 NEHRER
MG MBGA MBGA 3¢
MIPI mﬁggmame%wr RN AT Ak B 42 11
PG PBGA PBGA #%&
PLL Phase-locked Loop B PR
ON QFN QFN Hf%%
REG Register AL
SDP Semi Dual Port 16K BSRAM 16K P i 1 BSRAM
SP Single Port 16K BSRAM 16K Hiii 1 BSRAM
SSRAM Mamory - one Random ASCESS 1 syt i BN %8
TBD To Be Determined RiE
UG UBGA UBGA # %%

54 FRZ SRR

DS100-3.2.5
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5 KTAT M 5.4 BARSHF S Rt

M3k www.gowinsemi.com.cn

E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391
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