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177 i R 1.1 R R

1F:‘ﬁ':1ﬁi7|3

=5k GW1AN-1S & 1 #3402 5 =2 SR B (Arora) X ik 1 &%)
FEi, R T 4AMbit 551 NOR Flash 5 F . GW1AN-1S & 1 3B A 1%
ThFe. (A, mracasth. BEERMET . (EH b E RIS SR .

- SRR 7 T3 3 BRI — 8 FPGA T R Mg, X
H GW1AN-1S & 1 8841, figlsem FPGA &4 AiJm. Ak, PP rEsdEi
SCPE BR Ak AR

1.1 FiR
o (RIIKE - MR
- EHE 12V R R A
- SRR AT I - 44IA LUT(LUT4)
e %k AMbit NOR Flash 77 i/ - SRR R

o STHFFZF IO HFARIE

- LVCMOS33/25/18/15/12;
LVTTL33, SSTL33/25/18 1,
SSTL33/25/18 Il, SSTL15;
HSTL18 1, HSTL18 Il, HSTL15
I; PCI, LVDS25, RSDS,
LVDS25E, BLVDSE,
MLVDSE, LVPECLE, RSDSE

- RS SR I

- RS S IR B LIRS I

- XA VO RIS Bus
Keeper. Fhi/ ~hi B Open
Drain %t 2835

DS186-1.0

S RN A AL
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- BB ORI SRR
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S B

- ¥ JTAG RUE M
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17 ik 1.2 7 i B 513

1.2 =RIERIIFR

£ 11 =RERYIE
G GW1AN-1S GW1AN-1
AR FIT(LUT4) 1,152 1,152
#A7HHFF) 864 864
ok F A FELAF if &% ok oK
BSRAM(bits)
ok EF A BENLAT i S8 H 4 4
BSRAM(AY)
NOR Flash (bits) 4M aM
B R (PLLS) 1 1
I/0 Bank &%k 3 4
5K GPIO #1 TBD 120
LR (LV A 1.2V 1.2V
!

o U R GPIO HUZAR S AEA SR RER A 15 UL T AT AR 15k GPIO % Bk
B %] IO U0 BUR S R 1-2,

1.3 HERFE2IIR

xR 12 HERMEXAF YO ER

EE ] ¥ (mm) JR~F(mm) GW1AN-1S GW1AN-1

QN48 0.4 6x6 - 41

o KT GWIAN-1S & 1 #fFdt3edr & RH4E S 17720, HEHES N 4.1 B 4.
o PE4IMEEiES M UG187, GW1AN-1 g1} Pinout Tt .

e JTAGSEL_N fl JTAG &2 H K, JTAGSEL_N 5|HIAN JTAG F#Kit 4 451
(TCK.TDI.TDO.TMS) A A [Hit 452 fl Jy GPIO, {H 4 mode[2:0]=001 i+, JTAGSEL_N
#4220y GPIO, JLI AT JTAGSEL_N Fi JTAG MU [ 4 A% 8 (TCK. TMS. TDI.
TDO) [} F1E GPIO. 1415 BiE 5% UG188, GWI1AN 41 FPGA 7= i di 2k 54 i
Fht.

DS186-1.0 2(45)
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2.1 HAHE

2.1 GHERE

& 2-1 GW1AN-1S &4£ErER

RN

‘ cLu ‘ ‘ cLu ‘ ‘ cLu ‘ ‘ cLu ‘ Iz
<«— 1/OBank0&1 —» //
CLU: _____ T__ ‘ Block SRAM ‘ ‘ PLL ‘
cLu |
NOR Block SRAM | | PLL |5 | 108 |
Flash (= CLU | g ‘ Block SRAM ‘ ‘ osc ‘
Block SRAM ! [ 0sC |&
cLu .
S ] o) (o] [
\
\
‘ cLu ‘ ‘ cLu ‘ ‘ cLu ‘ ‘ cLu ‘ 1e2
DS186-1.0 3(45)
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2.1 #HHER

[E 2-2 GW1AN-1 44 R X E

DS186-1.0

/
/
/
J/ ‘CLU‘ ’CLU‘ ‘CLU‘ ‘CLU‘ -
/
<«—1/OBank0——>» /
/
-
° U: ‘ Block SRAM ‘ ‘ PLL ‘
cLU
NOR 5| BlockSRAM | [ PLL |5 [1o8 ]
Fla?sh (= & cLu! g ‘ Block SRAM ‘ ‘ osc ‘
% | BlocksrAM ! [ osc | =
cu || N
o0 \ ‘ cLu ‘ ‘ cLu ‘ ‘ cLu ‘ ‘ cLU ‘ [o8 |
\
<«——l/OBanke——> N
\ ‘CLU‘ ‘CLU“CLU‘ ‘GLU‘ o3
\
\
\

Kl 2-1 FEE 2-2 43 519 GW1AN-1S 2544 F1 GW1AN-1 2344 1 5 /) 7n =
K, GW1AN-1S & 1 ARG EH G (SIP), £ 7 NOR Flash ith /-
T NOR Flash & & 45 RIEA, %2 I, 2.2 NOR Flash.

GW1AN-1S & 1 882 — N B S TTREF, AN S N H AR
(I0B), #IEA T B ST A (BSRAM) i, PLL &I N
o WNEBTHIREE VEANE BIE S AR 1-1.

GW1AN-1S & 1 S8 A 1y 24 sl 8 43 NPT B 32 48 . 7T (CLU,
Configurable Logic Unit). FEZSFRERLIEAT FIXMRERES], AIRARER
FIE CLU fTERIZIEOAR A . Alf CLU iR 8 iR (LUT4) B, HA
A RIS EE S W 2.3 AL E DIRE - TT.

GW1AN-1S & 1 23F11 VO FIRSAT(EBRAEAME, LL Bank Jy il k)
Iro XL /O BIEHL Y SAEAE S P EREHEATEARAT NS, 5650 /O B IRE S
Ko VO GRS 2P FhrdE, TR T/ERIZ0. SDR TEAL=UAE H
DDR #30. WAEEI1ES I 2.4 i N\ Bk .

GW1AN-1S & 1 & HUR B ASBEALFiE# (BSRAMD FESS {4 N 4%
HATHES]. —A BSRAM FIZ R/ Jy 18Kbits, 37 15 22 Fhiic B =04
B, VEGE B SN, 2.5 JUIRE S MV 28k

GW1AN-1S & 1 Z8{F 4 P R T 8AHA PLL 3. &= ¥ 24k PLL Bith
BENSIRALAT LLEA IO B, i id fic B R (19 2 $iaT DLEEAT I Bh A 2R 1
BB AR, S tbEE TR, R S A BT TR A N
R, R 2.5MHz F| 125MHz I ap 42 mE, A MSPI i PRI B
FH PSSR g, IR R A £15%. FEAIERIES L 2.7 BT8R, 2.11
F AR -

HeAh, FPGA S HE T+ & Ml g8 ¥ 76(CRU, Configurable

Routing Unit), 7'3 FPGA W FTA SRR L EHSC & . CLU 1 10B P
HOrATEATLE IR, I T CLU PIFEBEUEFT IOB Py B M Ve IR . AL Bt

4(45)
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2 S 2.2 NOR Flash

WA T =Sk FPGA B A3 . 1Ak, GW1AN-1S & 1 83 fFit
AT FEIT AR R, KERE, 2REEN, L RmIEEm
&, HAMEEATSHE 2.7 M. 2.8 KLk, 2.9 &RT E{.

2.2 NOR Flash

GW1AN-1S & 1 Z {24t NOR Flash, HAu FHFH::
e
® AMb frfif =3 IA], HETT 256 -5
X FrtaiE SPI. Dual SPI. Quad SPI
B e A
- 104MHz g
- Dual /O Hfi A& 4ind £ imyi 208Mbits/s
- Quad I/O B¥fif&4mis L & 416Mbits/s
®  R/MHAEE R
B E A A N A S TR AP
- DRIRZBE Ry
® i VRN A7 i B T
- /b 100,000 R G TR R
- BT . 20 4R
® BRI AR R ER AR A
- TDIRFERTIA]: 1ms
- Sector #BEET[E: 100ms
- HEEBRETIE]: 0.3s/0.5s
- A EEEREFE]. 2.5s/1.5s
o RIHIEEA:
- Sector: 4K FH5
- B 32/64K FAY
o (KIhiE:
- FEFLH: 11uA
- SRWTHIUR: 0.1uA
® AR
AR A ME—Y 128 (LY ID
- X fF SFDP(Serial Flash Discoverable Parameters)? 17 2

DS186-1.0 5(45)
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2 S 2.3 WIALEhfE R IT

- 2x1024 FHi AT e, 1 OTP 8iE Thik

Gowin #it—#i# A SPI NOR Flash Interface IP, % IP A i fit—
ANEAHRSAE0, #35 SPINOR Flash i Bt 47 %, 52 BH P 5
TEFk. VRS EiES % IPUG945, Gowin SPI Nor Flash Interface IP

FEE .
2.3 AJECETNEER T
2.3.1 f&fr
W B D Re T (CFU) A R] e B 2 48 BT (CLU) R i 2= 2 SR
FPGA =i WA I PRI SR AR G, N JE AR 5 o0 Al ey DY A iC B0
(CLS) LA B HH B [ AT K B A1 2% PG (CRUYZH . CLU 45 M7 & B B 2-3
AR
CLU iy n] ic B R PR Be i BN TSI S, WRCE A
R, HARZBEA M R AT . CFU A (1) m] i B 12 e ol i 48 52 H 3%
S EREATRE . BEREEY I, SRS S S i ds PR 1
TR,
XF CFU/CLU FEZ 45 2, 72525 UG288, Gowin AJAL & IhiEE
JG(CFU)H /7 4575 .
DS186-1.0 6(45)
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2 45K 4 2.4 i A AR e

E 2-3 CLU &#rEBE

I
Carry to Right CLU

i CLU !
l :
| |
i — CLS3 i
| :
! |
| |
| |
|
| (7] [mes] | |
|
| |
! I
\ CRU !
! |
: |
! 1
: | LT | [REG] :
i |
! l
! |
| (v [res] | |
! 1
: LUT REG :
| |
| |
| |
! 1

Carry from left CLU

SREG 75 EERFFRI M S . A RE, IR R TR R HEAS e i Fi 4t

2.4 WINHHEEIR
GW1AN-1S & 1 #3f 1) IOB EEALFE 1/O Buffer. 1/O % LL K AH B[
TR P T =TS . WA 2-4 g%, £ I0B BIatlds 7 A 110 &

(Fricy AR B), "EfTA CABCE R — 425 T X, A LAME N w5 5 50
HIHCE .

DS186-1.0 7(45)
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2 S 2.4 i A AR e

[E 2-4 10B &HREE

Differential Pair Differential Pair
) N _ 3 AL
" True” “Comp” N 7 “True” “Comp” N
‘ PAD A ‘ ‘ PAD B PAD A ‘ ‘ PAD B
! ! ! !
v v
Buffer Pair A & B Buffer Pair A & B
A K 2 A A A L A
=4 O =4 O 4 O =4 o
o 6 2o 06 2| o 6 B2pb o
A A 4 v A 4
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A A A A
VoFPO_HoP O _FJoPQO_DoF Q
3288535288 = 3RLER3E2E &
EE'gg'v EEEE v ES'EE'V ESE_E v
v A v v
Routing Routing

GW1AN-1S & 1 2314+ 10B B Eeds A5
F#F Bank 1] Vecio L »

C#FLVCMOS. PCI. LVTTL. LVDS. SSTL BAJk HSTL % ZFHi-F4r

PG NAS 53R R 1
P A5 5 DK B LTI I
® XIHEAS /0 RIS Bus Keeper. i/ 4 HiFH 2 Open Drain it
peATIN
KRG .
I/O ¥4 i il al. SDR B\ LA K& DDR %5 £ Fii,

e  GW1AN-1S ] GPIO Z#:LA MIPI 10 2884523 MIPI A& 4, VEWE 2-9.
KT BRI EZHAEE, 71 3% UG289, Gowin 1] 4 f1iE
JHE B (GPIOY HIF'45TF.
2.4.1 /O BEFRHE
GW1AN-1S & 1 #3141 Bank SZHF it e, 05719 IR Vecio.

HNHF SSTL, HSTL %5 /O iy Abrife, A Bank i3 fit— M alz 19
Sk (Vrer), F P RTLLEFE(H I0B A E ) Vrer IR (5T 0.5*Vecio),
WATIEFESNB I Vrer i N (1#H Bank A= — /O & JI{E A VRer Fi
Ao

DS186-1.0 8(45)
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2.4 i A AR e

GW1AN-1S #4845 3 4> Bank, W 2-5 fitzs.
& 2-5 GW1AN-1S /O Bank 7R EE

[ voBanko | [ woBanki |
TOD

GW1AN-1S

Wby
2iueg o/l

GW1AN-1 234445 4 4~ Bank, & 2-6 Fis.
[ 2-6 GW1AN-1 IO Bank % REE

| 1/0 Bank0 |

GW1AN-1

ejueg o/l
piueg o/l

| 1/0 Bank2

GW1AN-1S & 1 33 F 3CHF 1.2V Ve BtHLHL 7] BLREE H IR TIFE

k.
Veoio R B AI7E 12V, 1.5V, 1.8V, 2.5V, 3.3V Uit it

B,

GW1AN-1S #4] GPIO XX #F MIPI 10 255, ¥ L3k 2-9,
!
fe g feh, #RIEATA GPIO ¥y baAs . PiBgs bhr, ECE 5ERUE 11O RS i P 2
FEANZy . Config M55 11O HRASAR AR BC B AR W A R BT X 1.
GW1AN-1S 24 Bank0/Bank1 1] /O FH1E MIPI % ANFFES %, Vecioo/Vecion i Z4HE
1.2V H .

9(45)

DS186-1.0
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2 45K 4

2.4 i A AR e

ANEN 1O g Nyt AR Veoio TSR ANSE 2-1 FI3E 2-2 B

F 2-1 GWI1AN-1S & 1 SFB#XFFHMEL /O XB BRRH iEEE

VO HTUHIIL) | ERIIES Vo vy | At B T (mA) S

LVDS25E PGy 25 8 AT R R R fe
BLVDS25E ZESy 25 16 Z m Fd AR A
MLVDS25E Z5y 25 16 ';%3 ;;g ém 97
RSDS25E Zoy 25 8 KT R A R e
LVPECL33E ZEY 3.3 16 ‘AN
HSTL18D_| 2y 1.8 8 it
HSTL18D_II ZEhy 1.8 8 Trfig A
HSTL15D_| ZEhy 1.5 8 Trfig A

SSTL15D Zoy 1.5 8 Fid e O
SSTL18D_I ZEoY 1.8 8 FAAd B
SSTL18D_II Foy 1.8 8 TPt
SSTL25D_| Zoy 25 8 AP 1
SSTL25D_lI ZEY 25 8 fA 5
SSTL33D_| 2y 3.3 8 it
SSTL33D_II ZEhy 3.3 8 Trfig A
LVCMOS12D | %4> 1.2 4/8 AN
LVCMOS15D | %4 1.5 4/8 BB
LVCMOS18D | #4 1.8 4/8/12 A
LVCMOS25D | %4> 25 4/8/12/16 i
LVCMOS33D | =4 3.3 4/8/12/16/24 i

HSTL15_I L 1.5 8 At 1

HSTL18_| i 1.8 8 FAg 2 1

HSTL18_lI Eb 1.8 8 Trfig A

DS186-1.0 10(45)
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2 S 2.4 i A AR e

VO HTU(S) | %S Vons iy | At I T (mA) ST
SSTL15 i 1.5 8 fifig 0
SSTL18_| ik} 1.8 8 itz
SSTL18_lI Ltk 1.8 8 itz
SSTL25_| Ltk 25 8 gz
SSTL25_lI fickir) 25 8 iz
SSTL33 | B 3.3 8 it
SSTL33_lI Eb 3.3 8 Trfig A
LVCMOS12 i 1.2 4/8 Gl e
LVCMOS15 i 1.5 4/8 Gl el
LVCMOS18 L 1.8 4/8/12 Bz
LVCMOS25 i 25 4/8/12/16 WA
tggyggw By 3.3 4/8/12/16/24 S B
PCI33 B 3.3 4/8 PC Filir N R 4i
% 2-2 GWIAN-1S & 1 37 fFSTHRFEVIAN I/O B R BHFNLEE B
VO () PETIE Bank Vooio(V) PSS G s
MIPILT 4% (TLVDS) [ 1.2 & %
LVDS25[ #%4% (TLVDS) | 25/3.3 i %
RSDSP! #%4% (TLVDS) | 25/3.3 i 3
MINILVDSH %4y (TLVDS) | 25/3.3 1 %
PPLVDS® 24y (TLVDS) | 25/3.3 i 5
LVDS25E Y 25/3.3 i 5
BLVDS25E by 25/3.3 i 5
MLVDS25E %4y 2.5/3.3 & 5
DS186-1.0 11(45)
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2 45K 4

24

i A\ RS e

UORRMEBA) | WS | BankVeooly) | WYSTERESIS CEf | i
RSDS25E %4y 2.5/3.3 & %
LVPECL33E %4y 3.3 & 75
HSTL18D_I Y 1.8 75 B
HSTL18D_II X4y 1.8 1 %
HSTL15D_| E 9y 15 A %
SSTL15D Iy 15 7 75
SSTL18D_| F5Y 1.8 % 5
SSTL18D_lI %4y 1.8 & 75
SSTL25D_| %4y 25 & 75
SSTL25D_lI %4y 25 i %
SSTL33D_| Y 3.3 75 %
SSTL33D_lI E4Y 33 & %5
LVCMOS12D E 9y 12 & 5
LVCMOS15D Iy 15 7 75
LVCMOS18D F5Y 1.8 % 5
LVCMOS25D %4y 25 & 75
LVCMOS33D %4y 3.3 i %
HSTL15_1 B3ty 1.5 7 &
HSTL18_I L 1.8 & =2
HSTL18_II b 1.8 & 2
SSTL15 k7 15 & =2
SSTL18_| Lk 1.8 7 2
SSTL18_lI Lib 1.8 i =2
SSTL25_| B 25 & 2
SSTL25_lI B3ty 25 7 &
DS186-1.0 12(45)
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2 45N 2.4 SAH
MO ESLIN) HL 55y Bank Veaio(V) g;gl;)ws =i \ﬁiﬂﬁ;ﬁ
SSTL33_| B 3.3 o G
SSTL33_lI E 33 i 2
LVCMOS 1213 L8 1.2 2 %
:Z}/CMOS12UD15[3L w3 15 e %
:Z}/CMOS12UD18[3L g 18 - s
:Z}/CMOS12UD25[3L 3 25 as :
!Z}/CMOS12UD33[3L w3 33 e %
:Z}/CMOS150D12[3]v o 12 a3 s
LVCMOS150 B g 1.5 i %
:Z}/CMOS15UD18[3L w3 18 e %
!Z}/CMOS15UD25[31' P o5 - s
:Z}/CMOS15UD33[3L g 33 P =
:Z}/CMOS180D15BL o 15 = %
LVCMOS181! b 1.8 2 %
:Z}/CMOS18UD25[3L o 25 P %
:Z}/CMOS18UD33[3L o 33 = =
b}/olvloszsom 5031 s 15 - s
:Z}/CMOSZSOD1 8l o 18 as :
LVCMOS258! b 25 i %
DS186-1.0 13(45)
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2 SN 2.4 SAH
§ . HYSTERESIS ((# | REHE
i (ffr i

11O EEIHN) PR EE Y Bank Vceio(V) ST -

BL|
:Z}/CMOSZSUDL’B 23 33 = =

3]
:Z}/CMOS33OD15 263 15 = =

[31, .
:Z}/Cmosssoms o 18 = =

Bl
:Z}/CMOS33OD25 w5 25 = =
LVCMOS338! R 33 & 5
LVTTL33 R 33 s i
PCI33 B gt 3.3 2 %

!

e [ GW1AN-1S #2147 BankO #1 Bank1 X+ MIPI 10 247,

e P GWI1AN-1 3} %7 LVDS25. RSDS. MINILVDS. PPLVDS 7.

e B LVCMOS12 #7uEAI Ll LVCMOS12. LVCMOS12UD15. LVCMOS12UD18.
LVCMOS12UD25. L\ B LVCMOS12UD33 45 1/0 : Rk szBL, ‘e A1 13 ARl VCCIO.
LVCMOS15/LVCMOS18/LVCMOS25/LVCMOS33 #7 [ # .

e [ OD=over drive, UD=under drive. f#i[J OD/UD 25, K0t 10 f¥) Pull Mode
¥ 5 NONE, PCI Clamp ¥ % Jy OFF.

DS186-1.0 14(45)
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2 S 2.4 i A AR e

2.4.2 /O B4
B 2-7 7 GW1AN-1S & 1 23F1 1/O 2% K N 5643 .
& 2-7 /O iBEMN R R ER

) H e

GND

[ioveLaY |
[0
II|- IREG
o I
R
[
F2-3mONA
i 11 44 110 Py

GCLK #iA{E5 -

c Input GOLK i M5 5 (M i 2% UG187,
GW1AN-1 ¢ Pinout F i

DI Input 10 FHRH# I AME 5, Bl A\ F Fabric.
Q Input SDR i IREG Hii{5 %5 -
Qo-Qin1 Input DDR #is IDES #5555 -

!

® [1] 34 CIfEN GCLK M AfEAIRt, DI. Q M Qu-Qni AHEMEN 10 H N fth 1 .
GW1AN-1S & 1 834410 11O 45 i 2H il AF R 5 B G -

DS186-1.0 15(45)
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2 45K 4

2.4 i A AR e

DS186-1.0

HERARIR

& 2-8 NIEIRfEH: IODELAY . GW1AN-1S & 1 83 {F 161 I1/O B &
IODELAY #ik, ol LUshiZ s /O 3 m&i4h i) delay FH-T- 7%
B S LERT o BF— DI LEIR BT AN Tayunit, A 3E0] LR 4R
DLYSTEP. IODELAY S ZERI[A]2: Tmaxdy = Tdiyoffset + Tdiyunit *
DLYSTEP, RiEiRZH i aU15E 2-4 FiN.

% 2-4 IODELAY RIEESE

Min. (ps) Typ. (ps) Max. (ps)
Taiyottset 450 500 550
Tayunit - 30 -
DLYSTEP 0 - 127
E 2-8 IODELAY == HE
DI = ] DO
DLY UNIT

SDTAP [ >

SETN » DLY ADJ —{ > DF
VALUE »

EENEE L ST iy

AR
FEsEwl, W5 IEM Btk — ARSI E 0, IODELAY A
e R H T4 A\ A
O H5F:%
B 2-9 J9 GW1AN-1S & 1 84F[ 1/O FA7 288 . GWIAN-1S & 1 4%

RS 1/O FRERHE T g FEdi A\ ZF 17 3% IREG. it &7 77 #% OREG Fli fH %
27 74 TRIREG.

B 29 /O HHEH/~EE
> D Q
>—|CE
>CLK
SR
E!

16(45)
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2 45K 4

2.5 Uk BEHLAEfif 25 5 e

CE "] LG N B P4 %7(0:  enable)sl & P4 %k (1: enable).
CLK A LAgRFE Ny b i il R Bt fid o .

SR A LAgmfE A [FZE /520 (1) SET/RESET st &4 (disable).
A A 7T LG LN 27 17 28 (register) SR i 77 2% (latch) .

k75 DES 3R

AN /O R T /PR S 28 DES, F£& T /O HIEMN AT

e
S{L3F SER 23R

BT /O SR TR Aty SER B, FE T 1/0 B

S 77 3k
24.3 /O BB TIFER

GW1AN-1S & 1 2815 (1 /O 433 2 Fh TARRE. & —Fh TARREK

T, VO(EL /0 2= 435 5% ) Xl AL B e th 5 5. BA(E 5. INOUT {3
5 R = E S (i =B R ES).

GW1AN-1S I8 II# 4 1/0 8. GW1AN-1 &

IOLB(A,B,C....J)#1 IORB(A,B,C.... J) N4 /0 B4, At i 4 1/0 i

i

°

2.5 HRBRSEEAL R A5 R R

2.5.1 fBifv

DS186-1.0

GW1AN-1S & 1 S fFER it 1 £ & IBCR SR G a8 BT, XL

fiti#s G B HE ], UATINIE S, e FPGA B3 . [FILFKR
NHORFFSFALIEE 2 (BSRAM). 45 BSRAM 7] fic & &% =5
18,432bits(18Kbits). FE{EHIALE B A Hi 1 Single Port, XU
14550 Dual Port, {hX 455 Semi Dual Port, Rt 7l gs .

=&
o
o
°
o
o
°
o
o
o
o

FE PUIRE SRR 28 BHECY P s e e vt 3t 1 PRI LR
BSRAM {1 &-Fh T fE :

1 MR R )y 18,432bits

I B A% 75 51) 190MHZ

#1152 54(Single Port)

Xty 11455 (Dual Port)

Py 145X (Semi Dual Port)

ARG A7 (Parity Bits)

PR H Bl 251 x0(ROM)

BTG FERE AN 1 AL 36 AL

Z I /E 3 (Mixed Clock Mode)

2 44 95 5 4530 (Mixed Data Width Mode)

17(45)
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2 S 2.5 Uk BEHLAEfif 25 5 e

1E %15 (Normal Read and Write)
5615 5 (Read-before-write)
J# 5 (Write-Through)

T BSRAM WL E41(5 B, W% UG285, fifitiae
(BSRAM&SSRAM)H S #55 »

2.5.2 BSRAM B E#ER
GW1AN-1S & 1 #5FHHUIR i A BEALAE A8 7] SCF 2 M 52, W
% 2-5 iR
& 2-5 SRR ETIR
A g AR ity 1AL P Z i 1A 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 x9 2K x 9 2Kx9 2Kx9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36
!
11 GW1AN-1S ZH A 347 0 FIAR .
BymO#ER

B AR ] S 2 FhisA R (Bypass #3F1 Pipeline #i3%) #i1 3 f
izl (Normal 5. Write-through #£3fll Read-before-write #). 7
g AU, BSRAM A BAZE— NI 405 x BSRAM HEAT 5 #/E . 1E
HiED, WENRNEIE L3 BSRAM 4t . 25 57728 55 2%
(Bypass)iT, & H ILLE Rl — i B i A .

T B AR QPR iy FVHE [ B S iR 1 225 UG285, fFfifids
(BSRAM&SSRAM)H ' #5#d -

Wi A=A

K A AT 324 2 iz, (Bypass #ZA1 Pipeline #z) A1 2 Fi
Bz, (Normal 1 F1 Write-through #2) . A5 it gt T $4F «

® Py [ A A

DS186-1.0 18(45)
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2 45K 4

2.5 Uk BEHLAEfif 25 5 e

® - O A 4 A
® AFA—A i AN S
E!
A 100} ] — Huhik R BEA T 13 S R E .

ST AP iy 17 2 P S MR iR v 2% UG285, f7ifi 2%
(BSRAM&SSRAM)H ' 455 -
fhX i QRN

D X i A AT S RE 2 FhiseiEst (Bypass #F1 Pipeline f530) #i1 1
FhEAR (Normal #x0) . Py X H ] 325 R (iR S dE, (HRXF—
Al AR S B, A AN HS, B miig.
!
A8 106} ] — Huhik R BEAT 13 S 4R E .

ST O Xty 1AL 3 iy 11 o 28 PR A FH R R 175 255 UG 285, f7fifi#s
(BSRAM&SSRAM)H 554 -
RiEER

BSRAM A it & i H iR 7 i ae i, W P s A i s v ah e e i, i@
o g R R A7 %R . F P R IR ROM A 25, g AWILG
SCEA . FERRAE b r R FR I SR SE VI AR L B 1

41~ BSRAM A g & i — 1~ 16Kbits ROM. 6T R Ky I om &
B e RN IATE S5 UG285, {7 2% (BSRAM&SSRAM)H /- 554 -

253 FiEF RS HERELE

DS186-1.0

GW1AN-1S & 1 #3F HIHUIR i 2 BEATLAA il S R0 T SR A 2l 26 0
PERRAT o A2 X3 USSR D X LR, B3NS B0 36 5T DAL, (H
it LR IR 2-6 A3 2-7 KO BN .

19(45)
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2 45K 4

2.5 Uk BEHLAEfif 25 5 e

% 2-6 XU CIRA S SRR T R E SR

DS186-1.0

FRiEN 7 R SRR IO .
2.5.4 KIS ThEERCE

AT TR S A5 BEMLAE % 2% B He BSRAM B TR {1 (ED B . 454
AT O BT FA ORI, SRR T S A S 0 IE Wb, T DA SR
TFAE SR .

CFs
e
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16K x 1 * * * * *
ez |- 3 N . N
aKed |- » " . .
e |- N . . .
1Kx16 | * * * * *
2K x 9 * *
1K x 18 * *
!
o [N GW1AN-1S & A SR A5 0.
o BRUEDN M7 BIRRIRSCRFIIRE .
%27 IR OR A RERERERESI%
Eh0
T3 3 1
16K x 1 8Kx2 |4Kx4 |2Kx8 | 1Kx 16 | 512x32 | 2Kx 9 1Kx 18 | 512 x 36
ka1 | 3 . ) ) .
ez |- . . 3 3 n
iKed | . . . . .
s |- N . 3 3 .
*xte |- . . 3 3 n
512x32 * * * * * *
2K x 9 * * *
1K x 18 * * *
!

20(45)
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2 S 2.5 Uk BEHLAEfif 25 5 e

2.5.5 [E]#p4E
® i IHCRFR S B ALAT i 28 BEER K B N 5 A7 B3 SCRERD SN
® U AR A AR T AR K 2k 25 AR AR AR v P I BT T R
® A EAERE T 5 .
2.5.6 BSRAM #{EER
BSRAM SZHF 5 FIERAERI, Q3 2 PR /ERIE: 53 ER(Bypass)fi
. MKk (Pipeline)i; 3 MEIHRMEHERX: IE% S5 (Normal)tE. #5
(Write-through)#i=X.. 4%i5 /5 5 (Read-before-write) 51 (.
EIREERR
T 643 LA i A A7 28 19 U7 BN 18 i E A7 28 1 77 L BSRAM
S .
WKL
{EE?BE)\@{%%&W‘, A FH 4 25 AP 98 . IR B =TT SCRP SO 5 B A K
36 fir.
FHBR
AAE R T AR, BURE R E EAF 438 (Memory Array) i -
B 2-10 g3m0. (AE O KWk QRN THRKEER

AD
DI
WRE ———p|

Pipeline

Input Memory
Register

Register Array po

CLK
OCE— —

I
<’:, Input | ADB
CLKA ] Register
DA =) Input i> Memory CIKB
Register —
ADA:> g Array

’7i> Pipeline
(— - !
Register

< OCEB

1

DOB

DS186-1.0 21(45)
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2.5 Uk BEHLAEfif 25 5 e

DIA

K=—=pmB
ADA Input r; j npu Q:‘
WREA > Re;ﬂer Rleg?stter « ;\\II\:/’:EB
_ Memory
CLKA Array CLKB
" Pipeline — Pipeline N
ocEA—> Repgister <ll: 7*#> Register | 4— OCEB
I I
DOA DOB
EHREER
E#®SHER
S —AN3i D REAT IE W S H0E,  shin D HBE AT . SAE@EASH
UAE S0 [ o
BEE B
TR, o —Aui O AT S 8ER, 5 ANEE < BT DK 4
H.
S5 G

FEMARFR, 0 —Aiy AT S AR, SRS 2= R LA s 1Y
LT RE DI (€ L TV ) VA S v

2.5.7 R
# 2-8 FHIH T A A BSRAM 23 Al {5 H (1 i 4fage =X
= 2-8 MR B ET)=
I A Ky AL DX 1A B R
AT B A Yes No No
B/ 5 I A 5 Yes Yes No
B L # L | No No Yes
!
1 GWA1AN-1S F1A SRF i P .
JhST R PRAER

P 2-11 TR T AE XU LR R (AT i AR 3, AN D g —
ANJESTET . CLKA {59356 T3 10 A [T A 29 /758, CLKB {2545 7 i
M B [T 247 8%

DS186-1.0 22(45)
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2 S 2.5 Uk BEHLAEfif 25 5 e

B 2-11 $h 37 B $hass

WREA WREB

v v

ADA ADB
Input
DIA |:\[> P Input DIB
Register Register
>
L | Memory
Array
CLKA — CLKB
[ Output
DOA ¢ :: OUt,pm E— P DOB
Register Register
WREA WREB
EERER

B 2-12 BoR T ESA R D0 s S B e A . AN O S
—ANHd . AR (CLKA)E S48l 1o 0 A (5 N2, 5 Huhkfnis/ 5 4
REfS 5. AT Eh(CLKB)E T4t 7 om0 B pyitth #ds . isehh bl Fisef g (s

[=}

o
B 2-12 B ERHEN

Input
Register

Input

CLKA Register

CLKB

___N_ Pipeline
V| Register

Bum O HER
& 2-13 7R T B P,
& 2-13 SO aiE=R

WRE AD

v

DI ,7> Input
»|Register

M
CLK emory
Array
Output <‘:

DO<
Register
\IRE

DS186-1.0 23(45)
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2 45K 4

2.6 GPIO 37§ MIPI D-PHY RX/TX

2.6 GPIO 3z# MIPI D-PHY RX/TX

2.7 Bt

DS186-1.0

J GPIO =284 MIPI D-PHY RX/TX B, wJ#k 3 Fifr 10 2574,
TLVDS. ELVDS. MIPIIO.

GW1AN-1S Z£F ELVDS 2874, GW1AN-1 32#F TLVDS/ELVDS &
M, F TLVDS/ELVDS 257528 MIPI D-PHY K, it
LVDS25(E)+LVCMOS12 1777 kA MIPI HS FI MIPI LP, 7 ZH5
AR HL B R 4%

e4h, GW1TAN-1S SZHF MIP1HIO 22284, MIPI IO N #EERK T HIBH M %%,
SCEEHS A1 LP fEsh# . MIPI IO 258 Fri il i3k 2-9 Fros .

FARM 10 IEBCR Sy =, 7T LS IPUG948, Gowin MIPI D-
PHY RX TX Advance HI F' 8 E I “4 Thiediik” .
& 2-9 GW1AN £3% FPGA Fr&AY MIPI 10 B i#5I%

MIPT iy A\ /i H GW1AN-1S
MIPI %\ Bank0/1
MIPI % H None

¥ MIPI D-PHY RX/TX EZRp U1 T -

e HEEE (MIPI Alliance Standard for D-PHY Specification) , fiza<
1.2

P EE RX A1 TX 88442 0, A&%nE 2 i w1l i% 4.8 Gbps
R 2 VU B 8 T R — A A s

YHZ PHY (10 R 15 F)

SRR IHFE(LP, Low-power) B AFE =,

= # MIPI DSI A1 MIPI CSI-2 1% 2

SRR R ARSI X T

S # MIPI D-PHY RX 1:8 #i5 1:16 #izt

X HF ELVDS. TLVDS. 1 MIPI IO 2 10 Type

LS i S % IPUG948, Gowin MIP1 D-PHY RX TX Advance
F 8T .

B B 5 B AT et FPGA W VE B S 28 6 L 2. GWIAN-1S & 1 34
FAOLT LM AR B4 (GCLK), HEEERISFIIITE R, Bk T GCLK
PR, ILPRAE T EE B HOLK B, SN (PLL)SE IR S 35 i .

RTERNB ., SMEN#LABMHEANEZHEARGEE, FSH

24(45)
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2 S 2.7 INEp

UG286 Gowin i} 22 ii(Clock)H 6 74 -

2.7.1 5 Hh

GCLK 7£ GW1AN-1S & 1 221 rhi% R IR 43 i, 151 R IRILLE 8 /4 GCLK
A% . GCLIK [T EET B f355 L FF 10 B i N e DA R 308 1 22 e 0, ek
T P IO S0\ T LA TR AT PO o
2.7.2 SR
BRI 62— S b FL B, FIARBIMIER (PLL, Phase-locked
Loop). FIF4M BN IR 22 I B 45 1 SRS 7 IR 355 15 2 450 AU
I
GW1AN-1S & 1 S5y PLL MEBLASHSHR AT LLLE A IO A%, st
i 8 S 0 19 2 $0TT DAGSEAT I B (1 S0 R 8 (U 23 00) o ML VR L (5%
TR,
2.7.3 EiEREh
GWAAN-1S & 1 %} s b HOLK AT LASE £ /O 52 ik i P i ke
FEN, T R b [ 45 (1 SR P S T T B 110, HOLK 7% 2 PRl )
2-14 F1E 2-15 i
2-14 GW1AN-1S HCLK ==&
1/O Bank0 /0 Bank1

olueg O/l

[ JoBank I_Hclk

DS186-1.0 25(45)
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2 S 2.8 Kk

B 2-15 GW1AN-1 HCLK ;REHE
/O BankO

ojueg o/l
piueg o/l

I |

/0 Bank2

[ JoBak LHck

2.8 K&k

fE% CRU [ 2048, GWAIAN-1S & 1 3R 4L T RiEF ik
BRI, A TR R mREbAERE. BEMBRLESEENES.

29 /EEN

GW1AN-18 & 1 S 1F i MR E B Mg, HEERS]
A FI AR, W R AP B AL eGSR PRIV E Ay, CFU/CLU i I/O
AR ] DU S e

2.10 wiEEC E

GW1AN-1S & 1 #F 3%+ SRAM 4, [Fitt, Rk b ZEEH F
TR B EE SO RIB . 28R, FH P nT LURRHE 5 75 SR I B s SRR
FFEMNE Flash F1, FHJE, GWI1AN-1S & 1 23N B Flash iz BUAD
BHEE SRAM .

GW1AN-1S & 1 8 Ll Sl FH I JTAG Fie i, st
GW1AN-1S & 1 132 £ = R FH 1 GowinCONFIG it B 12
MSPI. #4115 2152 W UG290, Gowin FPGA 7 i mAL i & Tt .

2.11 R A&TR

GW1AN-1S & 1 & fF Wik 7 — A ik, BCEERES N MSPI BCE
AR P

DS186-1.0 26(45)
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2 S 211 F N AR

A R wT O P B R A Bh s, @ ECE TAES %, v L3RS
23k 64 Fhi pp iR

GW1AN-1S & 1 Z& {1 th iy Bpobie ay a2 kA5 20
fou=240MHz/Param.
!
H AR KL Param NECE S %, JEFN 2~128, RSCHFHBEL.

X 2-10 B2 T R AR IR 003, WBRIAANER . e RO Al e 2
Hoiryda AN AR
3 2-10 GW1AN-1S & 1 K A SiRAVHIH SR % T

0 2.4MHZl" 8 7.5MHz 16 15MHz
1 5.2MHz 9 8MHz 17 17MHz
2 5.5MHz 10 8.6MHz 18 20MHz
3 5.7MHz " 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 UERUHHSIE
o EURIET MSPI L E A

DS186-1.0 27(45)
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3 AR 3.1 TR

!
VAR 10 AR S5 R 22 ARV P9 e s 2 8 HR AR 2% PR B AR VG i B A it 2
%, o PR RIETA S8 #RRETERE H A 5% R K AR R i L F IE 3 TAF o

3.1 THEEH

3.1.1 dExmKIERE
& 3-1 xR ATEE
AR i3 BAME | BORfE
Vce LV WA % L -0.5Vv 1.32V
Vceio 1/O Bank i HLIE -0.5Vv 3.75V
- I/O g -0.5V 3.75V
Storage Temperature AR -65°C +150°C
Junction Temperature 2B -40°C +125C
H!

o [RVE-2VE (Vinvax +2) V R IR ph, FREEHTH<20 ns.

DS186-1.0 28(45)
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3 AR 3.1 LIE&ME

312 ETEEE
RI2EHETAENE
HFR Hiid F/ME R AE
Vee LV AR HLFR 1.14v 1.26V
Vceio IO Bank Hii HLE 1.14V 3.6V
Tecom R (i kER) oC +85C
Tumo ZEIR (T 28) -40°C +85C
3.1.3 HF EFARIE
& 3-3 BFLEFAME
B2 iy F/ME L AYE S FNI-
VccRamp | Vec EFHAEER 1.2mV/us | - 40mV/us
Vecio Ramp | Vecio EFH#ER 0.1mVius | - 10mV/us
!

o T UG _ETHRIZ L AU .

o (EVCRIFUOTCHE AT, HTAT i IR AR T EEAER 3-2 e SUM TAEVER A - ANETAEYE W
1y L S R BE BRI R, R A P b HER BC E .

DS186-1.0 29(45)
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3 R 3.2 ESD fEfig
3.1.4 PAJRIR T
R 3-4 RARRE
B 3 %M 1/O 257 RRME
INE 10 IR IR
IHs 0<Vin<ViH(MAX) 110 150uA
(Input or I/O leakage current)
B 10 I HLT TDI,TDO,
IHs 0<Vin<ViH(MAX) 150uA
(Input or 1/O leakage current) TMS,TCK
3.1.5 POR #¥1%
% 3-5 POR EESH
B fiiiid At AR (i3
Vce TBD
GW1AN-1S
VroR_UP Po_wer on reset ramp up trip Veco TBD
point
Vce 0.75V
GW1AN-1
Vcceio 0.85V
Vce TBD
GW1AN-1S
Vi Power on reset ramp down Veeio TBD
POR_DOWN . .
trip point Vee TBD
GW1AN-1
Vccio TBD
3.2 ESD 148E
3 3-6 GW1AN-1S & 1 ESD - HBM
M GW1AN-1S GW1AN-1
QN48 - HBM>1000V
DS186-1.0 30(45)
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3 AR

3.3 DC Hi" Ukt

% 3-7 GW1AN-1S & 1 ESD - CDM

Gidis

GW1AN-1S

GW1AN-1

QN48

CDM>500V

3.3 DC BS54

3.3.1 #EEFET(EEE DC B S 45
& 3-8 HEETIESEENAY DC BS54

S

iy

Eiles

/e

ST

K1E

h,lin

N 10 JRH
Fi(Input or /O
leakage)

Vceio<Vin<Vin(MAX)

210pA

0V<Vin<Vccio

10pA

Ipu

/O FHi i
(/O Active Pull-
up Current)

0<Vin<0.7Vccio

-30pA

-150uA

lpp

1/O i HLE
(I/O Active Pull-
down Current)

ViL(MAX)<Vin<Vccio

30pA

150pA

IBHLS

pstearS iR
R4 LI (Bus
Hold Low
Sustaining
Current)

Vin=ViL(MAX)

30pA

IBHHS

RRARFE T
I 748 F1 77 (Bus
Hold High
Sustaining
Current)

Vin=0.7Vccio

-30pA

IeHLO

SR R
i i 2% AL 3 (Bus
Hold Low
Overdrive
Current)

0<VinsVecio

150pA

IBHHO

SR T
AL 3% i (Bus
Hold High
Overdrive
Current)

0=VingVccio

-150pA

VeHT

SRR
i FL )% (Bus
hold trip points)

ViL(MAX)

Vin(MIN)

DS186-1.0
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3 HLURRE 3.3 DC HI 4%k
EA4 S ik &M /M T | HORME
/O HLZ2(1/O
c1 Capacitance) SpF 8pF
Vceio=3.3V, Hysteresis=L2HI"2 - 200mV | -
Vccio=2.5V, Hysteresis= L2H - 125mV | -
Vceio=1.8V, Hysteresis= L2H - 60mv -
Vccio=1.5V, Hysteresis= L2H - 40mV -
Vcecio=1.2V, Hysteresis= L2H - 20mV -
Vecio=3.3V, Hysteresis= H2L["112] - 200mV | -
N Vceio=2.5V, Hysteresis= H2L - 125mV | -
Viysr | (Hysteresisfor 1 gy Hysteresis= HaL - 60mvV | -
Schmitt Trigger
inputs) Vocio=1.5V, Hysteresis= H2L - somv |-
Vcecio=1.2V, Hysteresis= H2L - 20mvV -
Vceio=3.3V, Hysteresis= HIGH!"M2 | - 400mV | -
Vccio=2.5V, Hysteresis= HIGH - 250mV | -
Vcecio=1.8V, Hysteresis= HIGH - 120mV | -
Vccio=1.5V, Hysteresis= HIGH - 80mV -
Vccio=1.2V, Hysteresis= HIGH - 40mV -
!
® [l Hysteresis="NONE", "L2H", "H2L", "HIGH"#/RK7E EDA [t] FloorPlanner T.H 4 1%
# 1/0 Constraints I f] Hysteresis #5531, # & /7L W, SUG935, Gowin Bt £y
HAEH .
® 27 JF L2H(low to high)i& iR /% Vi #3275 Vaysrs 13 H2L(high to low)i& TR i
Vi AR Viaysrs HIGH FoR RIS IR /H L2H F H2L 32551, B Viyst(HIGH)= Viysr(L2H)
+ Viyst(H2L) . HoR & B fros:
. i (L2H on)
Viu(None) = Vi (None)
> xjv‘L(HzL on)
DS186-1.0 32(45)

Page 41



3 AU 3.3 DC HI AUk
3.3.2 BRSHLR
39 BASER
s s ik i |0
lcc Core ALY (Vee=1.2V) LV TBD
GW1AN-1S
Iccio 1/0 Bank FEJEFEIE(Vccio=2.5V) LV TBD
lcc Core HLIEHLL(Vee=1.2V) LV TBD
GW1AN-1
Iccio 1/0 Bank i HLIfL(Vecio=2.5V) LV TBD
3.3.3 /O #EFTIEFRH
F+= 3-10 VO HEEFETIERMH
i 3T RZEY Vecio(V) HINTTRZEY VRer(V)
o BoME | M | BORME | BME | R | BRI
LVTTL33 3.135 3.3 36 - -
LVCMOS33 3.135 3.3 36 - - -
LVCMOS25 2.375 25 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 1l 2.375 25 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.6 1.3 1.5 1.7
SSTL33_II 3.135 3.3 3.6 1.3 15 1
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 15 1.575 0.68 0.75 0.9
DS186-1.0 33(45)

Page 42




3 AU 3.3 DC HI AUk
T A Vecio(V) NI RZHY VRer(V)
o e /ME e T RAE | wsME | RE | BORME
PCI33 3.135 3.3 3.6 - -
LVPECL33E | 3.135 3.3 3.6 - - .
MLVDS25E 2.375 25 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_II | 1.71 1.8 1.89 - - .
SSTL25D_| 2.375 25 2.625 - - .
SSTL25D_Il | 2.375 25 2.625 - - .
SSTL33D | 3.135 3.3 3.6 - - .
SSTL33D_Il | 3.135 3.3 3.6 - - .
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D_Il | 1.71 1.8 1.89 - - -
3.3.4 8% I/O DC S 454
& 3-11 B3 1/0 DC BB S 45
o Vio ViH VoL \/054 lou | lonlM
Min | Max Min Max | (Max) | (Min) (mA) | (mA)
4 -4
8 -8
LVCMOS33
Lrias | 03V 08V 2.0V 3.6V | 0.4V Vecio-0.4V | 12 -12
16 -16
24 24
DS186-1.0 34(45)

Page 43




3 HLURRE 3.3 DC Hi 4%tk
Vio Vin VoL Vo loc | lon!"
B .
Min | Max Min Max | (Max) | (Min) (mA) | (mA)
0.2v Vceio-0.2V | 0.1 -0.1
4 -4
8 -8
0.4V Vccio-0.4V
LVCMOS25 | -0.3V | 0.7V 1.7V 3.6V 12 -12
16 -16
0.2v Vceio-0.2V | 0.1 -0.1
4 -4
0.4V Vccio0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35*Vccio 0.65*Vccio 3.6V
12 -12
0.2V Vceio-0.2V | 0.1 -0.1
4 -4
0.4V Vceio-0.4V
LVCMOS15 | -0.3V | 0.35"Vccio 0.65*Vccio | 3.6V 8 -8
0.2v Vceio-0.2V | 0.1 -0.1
4 -4
0.4V Vceio-0.4V
LVCMOS12 | -0.3V | 0.35*Vccio 0.65*Vccio 3.6V 8 -8
0.2V Vceio-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3*Vccio 0.5*Vccio 3.6V | 0.1*Vccio| 0.9*Vccio 1.5 -0.5
SSTL33_| | -0.3V | Vrer-0.2V Vrer+0.2V 3.6V | 0.7 Vccio-1.1V | 8 -8
SSTL25_| | -0.3V | Vrer-0.18V Vrer+0.18V | 3.6V | 0.54V Vceio-0.62V| 8 -8
SSTL25_I1 | -0.3V | Vrer-0.18V Vrert0.18V | 3.6V | NA NA NA NA
SSTL18_Il | -0.3V | Vrer-0.125V Vrer+0.125V | 3.6V | NA NA NA NA
SSTL18_1 | -0.3V | Vrer-0.125V Vrer+0.125V | 3.6V | 0.40V Vceio-0.40V| 8 -8
SSTL15 -0.3V | Vrer-0.1V Vrer+ 0.1V | 3.6V | 0.40V Vceio-0.40V| 8 -8
HSTL18_I -0.3V | Vrer-0.1V Vrert 0.1V 3.6V | 0.40V Vccio-0.40V| 8 -8
HSTL18_Il | -0.3V | VrRer-0.1V Vrer+ 0.1V 3.6V | NA NA NA NA
HSTL15_1 | -0.3V | Vrer-0.1V Vreet+ 0.1V | 3.6V | 0.40V Vceio-0.40V| 8 -8
DS186-1.0 35(45)
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3 HLURRE 3.3 DC HI 4%k
Vio Vin VoL Vo loc | lon!"
B .
Min | Max Min Max | (Max) | (Min) (mA) | (mA)
HSTL15_II | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | NA NA NA NA
!
M[E—4 Bank fiffi 10 [ &4 1¥) DC #FR i (B14% source il sink): [F]—/~ Bank fi45 10 1)
SMERAGE KT n*8mA, n FxiZ% Bank #5] H 10 k.
3.3.5 £5) 1/O DC B
% 3-12 45 /O DC RS
B ik TR B | AR | B | AL
Vina,Vine | %\ HL % (Input Voltage) 0 - 215 |V
J L% N L JE (Input Common | Half the Sum of
Veu Mode Voltage) the Two Inputs 0.05 - 241 v
ZE 535 N1 1B (Differential Input Difference
VTHD Between the Two | +100 | - 600 | mV
Threshold) )
nputs
I i\ FLY (Input Current) Powsr On or | - +#20 | pA
Power Off -
i M 7 M F (Output High _ i )
Vo Voltage for Vor or Vom) Rr =1000 160 |V
Vo iy HUK P (Output Low Voltage Ry = 1000 0.9 ) ) v
for Vop or Vom)
Z5 B %5 Y L JE (Output Voltage | (Vop - Vo),
Voo Differential) Rr=100Q 280 350 1450 |mV
P A R S e A G
AVoo (Change in Voo Between High - - 50 mV
and Low)
JE A5 445 1 W IR (Output Voltage | (Vo +  Vowm)/2,
Vos Offset) RT=100Q 1.125 | 1.20 1.375 |V
e F R RO 284k (Change in
AVos Vos Between High and Low) ) ) 50 mv
. . Voo = OV W k%
| A i o - - 15 A
s o % LI e m
DS186-1.0 36(45)
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3 AR

3.4 AC JF R4

3.4 AC FFx$514

3.4.1 CLU FF=451¢
3 3-13 CLU KR &%
C6/15
EAi Efiipay L¥vA
Min Max
tLuTa_cLu LUT4 #E3E(LUT4 delay) 0.556 0.802 ns
B AL 5 A7 B FF A7 A% )
ter cLu (Set/Reset to Register output) 0875 172 ns
too_ oLy B 21 25 7 254 HH 1] (Clock to | () 544 0.458 ns
Register output)
3.4.2 BSRAM F X454
3% 3-14 BSRAM FIFF &%
C6/15
B iR EErA
Min Max
tcoAD_BSRAM B b 3] 132 M ik / 4 R B ] (Clock: to 3460 | 3460 | ns

output from read address/data)

tcoor_BsSrRAM

B b 3] 25 A7 2% i H B[R] (Clock to output
from output register)

0.827 | 0.827 | ns

3.4.3 Gearbox FFx4FE
3 3-15 Gearbox i FE5 %

EZE Eiipu UL BAAL

FMAXippR 1:2 Gearbox i\ 10 F K H 173 % 400 Mbps
FMAXipEsa 1:4 Gearbox fi N 10 H K ITHE 800 Mbps
FMAXipesx 1:8/1:10 Gearbox 4\ 10 HRH AT E 1000 Mbps
FMAXoDbR 2:1 Gearbox fith 10 & AKH AT R 400 Mbps
FMAXosera 4:1 Gearbox fith 10 K H 73 R 800 Mbps
FMAXoSERx 8:1/10:1 Gearbox %t 10 K HATHF 1000 Mbps

DS186-1.0 37(45)
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3 AR 3.4 AC JF R4

!

e LVDS 10 #ER LA S| 1Gbps, fHZIHER 1:4 1:2 I gk, AAZH R v BRIk A BIAH B
e  Drive Strength=3.5 mA.

3R 3-16 B4 10 Fmax

s Fmax #x/ME(MHz)
Drive Strength = 4mA Drive Strength > 4mA
LVTTL33 150 300
LVCMOS33 150 300
LVCMOS25 150 300
LVCMOS18 150 300
LVCMOS15 150 200
LVCMOS12 150 150
!

R GER )y 30pF 7.

DS186-1.0 38(45)
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3 HLURRE 3.4 AC JF 45tk
3.4.4 BHhAN /O Frciste
%+ 3-17 SN ERFF R4
C6/15
i HFR HAL
e AUfE
HCLK Tree delay 1.1 ns
PCLK Tree 24 ns
delay(GCLKO0~5) :
GW1AN-18
PCLK Tree 26 ns
delay(GCLK6~7) :
Pin-LUT-Pin Delay 4.3 ns
HCLK Tree delay 1.2 ns
PCLK Tree 24 ns
delay(GCLKO0~5) :
GW1AN-1
PCLK Tree 27 ns
delay(GCLK6~7) ’
Pin-LUT-Pin Delay 4.3 ns
3.4.5 FAGEIR <FE
% 3-18 FARIRTFIESE
L L] B/ME HAE SN
sniR4 H AT (0 ~ +85°C) 108MHz 120MHz 132MHz
fmax
smRA H AT (-40 ~ +85°C) 102MHz 120MHz 138MHz
tor i s b 2 L 43% 50% 57%
topur T s el 3h 0.01UIPP 0.012UIPP | 0.02UIPP
DS186-1.0 39(45)
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3 R 3.4 AC JTF etk
3.4.6 SHAMFF X471
3 3-19 BiEREMESN
GW1AN-1S GW1AN-1
B4 il B
C6/15 C6/15
Finmax Maximum Input Clock TBD 400 MHz
Frequency
Minimum Input Clock
Finmin Frequency TBD 3 MHz
Frromax Maximum Frequency at the TBD 400 MHz
Phase Frequency Detector
Minimum Frequency at the
Feromn Phase Frequency Detector TBD 3 MHz
Maximum Input Clock . .
FinaTTER Period Jitterp < 20% of clock input period or 1 ns Max
Minimum Allowable Input o
Duty Cycle: 3-49 MHz TBD 25 %
Minimum Allowable Input o
Finoury Duty Cycle: 50-199 MHz | 1E0 30 %
Minimum Allowable Input o
Duty Cycle: 200-399 MHz | '°° 35 %
Minimum PLL VCO
Fvcomin Frequency TBD 400 MHz
Maximum PLL VCO
Fvcomax Frequency TBD 900 MHz
Static Phase Offset of the
TSTATPHAOFFSET PLL Outputs TBD +/-50 ps
PLL Output cycle-cycle
Jitter Thru HCLK=100MHz | 150 <300 ps
PLL Output cycle-cycle
Jitter Thru HCLK <100MHz | T2P <30 mul
TurtER_ccJ_HoLk®!
PLL Output cycle-cycle
Jitter Thru PCLK=100MHz | 150 <400 ps
PLL Output cycle-cycle
Jitter Thru PCLK<100MHz TBD <40 mul
DS186-1.0 40(45)
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3 AR 3.5 Gk N hriE

PLL Output period Jitter
Thru HCLK = 100MHz TBD <300 ps
PLL Output period Jitter
Thru HCLK <100MHz 8D <30 mul
TUTTER_PJ_PCLK
PLL Output period Jitter
Thru PCLK >100MHz TBD <400 ps
PLL Output period Jitter
Thru PCLK <100MHz TBD <40 mul
PLL Output Clock Duty
[11.[4]
TouTputy! Cycle Precision TBD <50 mUl
TLockmax PLL Maximum Lock Time TBD 1 ms
Fourmax PLL Maximum Output TBD 450 MHz
Frequency
Fourmn PLL Minimum Output TBD 3.125 MHz
Frequency
TexTFDVAR \E/;(ﬁgt?;l]CIock Feedback < 20% of clock input period or 1 ns Max
RstminpuLSE Minimum Reset Pulse Width | TBD 10 ns
!

o UNZINA B & TR S 4 3

o PIE| Cascade B, %A Divider il LL#: BEALEITE A Hth H.

o P HBLE) LRI A BGIRAE K, ZIMR AR BT IR S SR 1E A AR
M P E B 10 L duty cycle i54% Clock Tree FfI5EMH .

3.5 RiEE O FiRfE

GW1AN-1S & 1 #3143 GowinCONFIG ECE B, 3% MSPI 45
o RS S8 S W UG290, Gowin FPGA 7 i i F2 L B 11 «

DS186-1.0 41(45)
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4 WETIUER

4.1 Wi s

4%%1¢i RER

4.1 B3

!

o CRTVEANIEINGE LKA R, WSH 1.2 RERIIRLK 1.3 HEERIIR.
o ARLEEERIN N Eg(LitleBee) Z R A% 11 F1 R ER Z MR 31 B A A .

o  GWIAN-18 & 1 Z34438 B 55 J R FIWbRbRIR, 1 C6/15 4.

A i SR R Tk 2

KR, TR 1 AT L R 3 A2 L ()R B SEFE (C) o TR — 05 e 72 7 sl 20

FH e R RS2 6, 7E T g R At R R N 5.

& 4-1 GW1AN-1S & 1 & & 7574 RH-Production

GW1AN - XX X XXXXXX CX/IX
Product Series ——
GW1AN

Core Supply Voltage
LV: 1.2V

Logic Density
18/1: 1,152 LUTs

4.2 S/ HRFFIRATH

Grade

C: Commercial
I: Industrial
Speed

C6/15

Package
QN48  (QFNA48, 0.4mm)

iz S ARG R P T AR, BPERARUR BT 4-2 Fr

7N

DS186-1.0
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4 WETIUER 4.2 S BRI B

& 4-2 B RIRIRARG
L4 °
[Bl—p GOWINSE XXXXXXXXXX €—— Part Number!”
XXXXXXXXXX
Part Number —3 XX XXXX|
Date Code —Imvramy - 000X YYWW < | Date Gode
Lot Number — | || LLLLLL LLLLLLLLL <«—— Lot Number
[ ] (]
[Bl—>» GOWINGEET XXXXXXXXXX € Part Number"
Part Number — XXXX. XXXX XXXXXXXXXX
Date Codel —I y\swwxxxxxxx X YYWWX <€———— Date Code®?
Lot Number —% | || 1 iiLiL LLLLLLLLL <—— Lot Number
° )
| ——
B —> GOWINST Part Number!! ——3 XxX000000%
Part Number — 3 XX XXXXXXXXXXXXXXX XK
Date Code — YYWWXXXX Date Code — % YYWWXXXX
Lot Number — 3 LLLLLLLLL Lot Number — 1% LLLLLLLLL

!
o M EREEFE 1755 =470 “Part Number”.
e [ Date Code [ 5 N N E A S .

o BIAMRZRAFMEHIIRLER R Logo 5. #4E R~ K Part Number /%47
Ko OB EFRIRI R o

DS186-1.0 43(45)
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5 3% T AT 51 FMAE

5 RXTEFH

51 FHAE

GW1AN-1S & 1 #4-8s F M F HAFEE =4 21k GWIAN-1S & 1 #
PERAEREIR . 7P i BHIRME B . AERES A A. ARE g AEEE CE DL
AT BE S . WEIH P PR 1 R = 8 GW1AN-1S & 1 83F LLAKS
P, HE AR A .

5.2 $HK3CH

TS SR E =  S R M S www.gowinsemi.com B LU R, AF LU
KA
® UG290, Gowin FPGA /= /it ZmFEfC & Tt
® UG188, GWIAN %% FPGA 7~ i) 35 15 & I F it
® UG187, GWI1AN-1 28f} Pinout Ffiit

5.3 Rif. 45WgiE

R 51 AN T AT R BLIAR SRS . AR SRR L.
= 5-1 RiE. 45MRTR

At 4i08iE | B X
ALU Arithmetic Logic Unit HARIZ G T
Block Static Random Access R g 35
BSRAM Memory HoR i A B LA 2%
CFU Configurable Function Unit A C B T BT
CLS Configurable Logic Section i P AR
DS186-1.0 44(45)
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5 RTATFH

5.4 HORSHS R

ARIE AR | AFK T X

CLU Configurable Logic Unit W] T I R A T

CRU Configurable Routing Unit W] G FEAT L BT

DCS Dynamic Clock Selector hAE Bhik P 8

DP True Dual Port 16K BSRAM 16K X 1 BSRAM
DQCE Dynamic Quadrant Clock Enable EIESE N T
FPGA Field Programmable Gate Array BT gm TR 1T 5
GPIO Gowin Programmable 10 Gowin 1] 442 F & 4
[o):] Input/Output Block N R

LUT4 4-input Look-up Table 4 HANERE

PLL Phase-locked Loop EUWEEAN

QN QFN QFN #4234

REG Register AT

SDP Semi Dual Port 16K BSRAM 16K £33 11 BSRAM
SIP System in Package EN R ES

SP Single Port 16K BSRAM 16K .3 1 BSRAM

54 AR FFER IR

F A PRI R ALEOR SRR, AR A R P A AR AT S ) 2 i
A EZES AFRA:

3k www.gowinsemi.com

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