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- XFREARILEAR G
- HIFTATRRIUKER AN 55 Th AR
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%+ 2-1 =RiERIIE

2R GWINR-1 | GWINR-2 GWI1NR-4 GWI1NR-9

B RIT(LUTA) 1,152 2304 4,608 8,640
2304

A7 (FF) 864 (FF+Latch, H ' | 3,456 6,480
FF: 2016)

;’\sﬁﬁbngmﬁﬁ 0 0 0 17,280

otk A i au

é%sﬁéfm (&éf)ﬁ fi s 72K 72K 180K 468K

NEAREZ ;{Q‘ Y ~ (2%

ié%SHFEHA%ML,( E{:ﬁfnﬁﬁﬁ%ﬁﬁz H 4 4 10 26

F P IN A7 (bits) 96K 256K 256K 608K

SDR SDRAM (bits) - - 64M 64M

64M(QN88P/LQ144P/M

PSRAM (bits) B 64M(MG49P) | 32M(QN88P) | G100PT/MG100PS)

32M(MG49PG) | 64M(MG81P) | 128M(MG100P/MG100P
F/ MG100PA)

NOR Flash (bits) M ;‘A'\é%%g@ - -

Feyk: 4% (18 x 18 Multiplier) 0 16 20

BiFHIA(PLLS) 1 1 2 2

I/0 Bank &%k 7 4 4

Bk 110 120 126 218 276

HE (LV A 1.2V 1.2V 1.2V 1.2V

L EE (UV RRAD - 1.8V/2.5V/3.3V | 2.5V/3.3V
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* 22 AERMUETIR
ESp A Memory &7 B AT
ONBS GWI1NR-4 SDR SDRAM 64M 16 bits
GWI1NR-9 SDR SDRAM 64M 16 bits
GWI1NR-4 PSRAM 32M 8 bits
QN8sP _
GWI1NR-9 PSRAM 64M 16 bits
MG81P GWI1NR-4 PSRAM 64M 16 bits
MG100P GWI1NR-9 PSRAM 128M 32 hits
MG100PF | GWI1NR-9 PSRAM 128M 32 hits
MG100PA | GWINR-9 PSRAM 128M 32 hits
MG100PT | GWINR-9 PSRAM 64M 16 bits
MG100PS | GWINR-9 PSRAM 64M 16 bits
LQ144P GWI1NR-9 PSRAM 64M 16 bits
FN32G GWI1NR-1 NOR FLASH 4M 1 bit
MG49P GWI1NR-2 PSRAM 64M 16 bits
MG49G GWI1NR-2 NOR FLASH 4M 1 bit
PSRAM 32M (PSRAM) 8 hits
MG49PG | GWINR-2 _
NOR FLASH 4M (NOR FLASH) 1 bit
=< 22 HEFMHZEKAR O FRFIFR
ESp [FEE(mm) | RsF(mm) | GWINR-1 GWINR-2¥ | GWINR-4 GWI1NR-9
QN8s8 0.4 10 x 10 - 70(11) 70(19)
QN88P 0.4 10 x 10 - 70(11) 70(17)
MG49P 0.5 3.8x3.8 - 30(8) - -
MG49PG 0.5 3.8x3.8 - 30(8) - -
MG49G 0.5 3.8x3.8 - 30(8) - -
MG81P 0.5 45x4.5 - 68(10) -
MG100P 0.5 5x5 - - 87(16)
MG100PFY | 0.5 5x5 - - 87(16)
MG100PA 0.5 5x5 - - 87(17)
MG100PT 0.5 5x5 - - 87(17)
MG100PS | 0.5 5x5 - - 87(17)
LQ144P 0.5 20 x 20 - - 120(20)
FN32G 0.4 4x4 26 - -
!
e [1] MG100PF fE3#% MG100P [#4:fili 1% 1 £k C1/C2/D2/F1/F9/ATIA6 [f] pinout
e [2] GWINR-2 MG49P 34T 35 I°C K Autoboot it B B, *4E & B SHF 1°C I,
SDA K SCL #7224 Edi.
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F M, UG116, GWINR-4 231 Pinout it &% UG803, GWINR-9 #814: Pinout FJff .

e JTAGSEL_N 1 JTAG & il & B /x & #l, JTAGSEL_N 5| IF1 JTAG T#H 4 /5]
(TCK. TDI. TDO. TMS) Ar[[HEIIEH A 110, BRI AN ITAG T 4
S| A 110 ISR 24 mode[2:0]1=001 i, JTAGSEL_N &5 JTAG It & 1) 4
NMER (TCK. TMS. TDI. TDO) 1] LA[RI ¥ & GPIO, i A H 7 110 #oin 1.
NG BiE 5% UG119, GWINR ZJ FPGA /=i #1515 £ I F A -

N

DS117-2.9.1 8(71)



http://cdn.gowinsemi.com.cn/UG804.pdf
http://cdn.gowinsemi.com.cn/UG805.pdf
http://cdn.gowinsemi.com.cn/UG805.pdf
http://cdn.gowinsemi.com.cn/UG116.pdf
http://cdn.gowinsemi.com.cn/UG803.pdf
http://cdn.gowinsemi.com.cn/UG119.pdf

3 ZMN A

3.1 F5HE A

3.1 GHHEE]

3-1 GWINR-1/4/9 SRR E

1/0Bank0

Memory

uego/i

PLL ‘ User Flash

CFU!

Block SRAM

cCFru || osc

CFU|

™uego/i

1/0Bank2

DS117-2.9.1

Z

ZF

TR

1
1
1
1
]
1
1
1
]
1
1
1
1
1
1
1
1
1
1

PLL User Flash 108
SRR —
CFU | | CFU | | CcFU | | CFU | | cFU
’IO—BK:
Block SRAM Wk,:
CFU | | CFU | | cFU | | cFU | | osc | [ 1B
0B
CFU | | CFU | | cFU | | CFU | | cFU
I0B
CFU | | CFU | | cFU | | CFU | | cFU "OB h

Memory
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3 ZMN A

3.1 F5HE A

Memory

DS117-2.9.1

& 3-2 GWINR-2 8 44E# = E

10B

PLL User Flash

(0]

<«— Olyo7 —»

<« Tplo —»

CFU CFU CFU CFU CFU

PLL User Flash

(0]

,,,,,,,

MIPI D-PHY

Block SRAM

m

CFU RX 0

Block SRAM | | Mmo-

10B Memory

CFU CFU CFU CFU CFU 0osC

CFU |

10B

CFU CFU CFU CFU CFU

77777777

<—— oluby ——»

(@]

<—Bottom I0—>»

CFU CFU CFU CFU CFU

N

O
®

1

CFU CFU CFU CFU

CFU

K] 3-1 5 GWINR #4577~ & B . GWINR A R 4 e Bt 35505 (SIP),
BT -3k GWIN &% FPGA 774 2 Memory &5 /. 5T Memory
O R EAIER, 152 W, 3.2 Memory. 8] 3-2 5 GWINR-2 #4507 =
K], £ GWINR R H AR Z A 3EAE F R T MIPI D-PHY RX Tl AZ AR
IR IR R E VRGN BE S LR 2-1.

GWINR %741 FPGA 7= 25 f M e — AN B8 ook, SR N\
HARER(I0B), Wik T ESEEVIAF sy (BSRAM) B, H7(F5 4
i DSP. PLL %, Fr N ERFIH 1 INAF R User Flash, SCHEBRES S 30
heE. WEBTIREE RAIE 1S LK 2-1.

GWINR R%1 FPGA 7= il 3 A i) 41 sl 358 4 A vl e B 2 e ¥t (CFU,
Configurable Logic Unit). fE&8FNEBIZIRAT . ZIFREHES, ANFEAER
AT BN VECR A . R ECE AR T (CFU) BLE M AEIRE (LUT4)
ARG AR A 2R, AP A AR B A7E GWINR-9 #8 R H S FF
PEH(E RG2S 3.3 T B IhRe T,

GWINR R%1 FPGA 7= 5 1) 11O SR/ AR (E s 4, LA Bank N A7
Rl 43 . IXEL /O WYEIL 45 SDRAM i & et AT BB 768, 304> 110 HIE
BERH K. 110 BIFELFF L2 FE T hriE, SCRPGE T/ER A, SDR TIEMR
FIE M DDR M. HE4HERIES I 3.4 I N\ G AR B,

GWINR 7%l FPGA /= HUIRF SV F s (BSRAM) fE231FA

HIEIRATHES . — 1> BSRAM & K/ 18Kbits, SRR e B AN
BER. FEANE E1E S W 3.5 YUIRER S BEALAF it SR A .

GWINR R% FPGA F=i Wik 7 H P N RIR, HHEBEASER.
(S BIES W 3.6 H P INAEE R .
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3 LN

3.2Memory

GWINR %741 FPGA /= Witk T 875 5 A HE B DSP. DSP fE4s
s RATHED], B> DSP B &AM R, AR ITEE AN
4% (pre-adders), > 18 fi ﬁlﬁ’]%?ﬂi%"ﬁ(multipliersﬁﬂ~ TP N = 7 N
HIZH FIT(ALUSE) . IS BES I 3.7 BB 5 A FRiR
¥E |
GWINR-1. GWINR-2 & AR5 T A ERLE DSP %5 5 .

GWINR #7%1 FPGA 7= iR Wik 78U PLL %R, &3 54K PLL
PEERAENE PO AT DAZES I B, @I e B AN [F) 1 2 80T DAIEAT I ) 450
RAFFE (A0 AR, (52 LA BEEThEE. [N P2 5 A ke g
Fr N mdR, HF 2.5MHz 3| 125MHz Eﬁaﬁrlﬂffﬁizzal 9 MSPI Zm 2 B A
AARGERT Bl N AR IRSE AL AT G A B B B, B BRORE B PTIA £ 5% . RIS
HiEZ 0L 3.9 BH4P. 3.13 AN R

GWINR-2 #0411 MIPI D-PHY RX IP, [HI S £ #4% MIPI
D-PHY RX TX IP, i#4i{5 21§27 3.8 MIPI D-PHY(GW1NR-2).

IAh, FPGA SN E T F & 1In JwfEfm 4 Hu(CRU, Configurable
Routing Unit), & FPGA W I B iRk R . AIICE DhRE T
(CFU) A1 10B WHER AT E ML TR, %l | CFU NEFZEIEA 10B
P2, AL BRI & s Sk FPGA B H A . HhAh,
GWINR %741 FPGA 7= ik 24t 7 35 1L F I B 28 51, K&, 4
JRERA, VAEYmFEEIE. FEAE BT S% 3.9 il 3.10 K2k, 3.11 4
JmE B .

3.2 Memory

GWINR %% FPGA 7= i AR E 2, £ Memory 25 & FIZE AN
—FE, HEAERIESS 2.3 HEEESIE,

3.2.1 SDR SDRAM

DS117-2.9.1

i
® [{7HUWE]: 4.5ns/5.4ns
P4 . 200/166/143MHz
BAEAI 5. 16bits
EEZE(E
PR K R 45 14
P3R40 PO ER (M X 16 bits x 4BANK)
*%ﬁﬁ% AT
B2IB: N [ vivp i} HﬂthHﬂEﬂLﬁi 2 80#% 3
- jd;zkr“ 1. 2. 4. 8 FHEEHR
- RRFEAL: A E ] B A
- 7<7i1;&$ TE g
- RREIEThEE
5 BRI RE
o H AN E lH

11(71)




3 ZMN A

3.2Memory

DS117-2.9.1

® 4,096 il #H/64ms
e 3.3V+0.3V it

e LVTTLE0O

YE |

(1|20 HIE B % K 4-1 450 5 TG
Bk

GWINR %741 FPGA 7 i 51 SDRAM & —/NaEiE ) CMOS [7] 4
DRAM &5 F, &~ 64Mb. SDRAM WHBEHEVI BANK, %4 BANK kK
/N R 1IMX16 bits, -1~ BANK H1 4096 1T x 256 41 x 16bit [K1471i# B 31 2H 3% -
YRR E R B AR R R, B R R G A B AR R KR R
A, SDRAM MR #5 15 B AR KT e 5 NBLEE H o HAEIN 75 245
WaE A, A DT S B E . S E S B ER KK 1. 2,
4, 8 FHTE A, P UAEgAEBI A a R IR E IR R R E B iR
REfR L E AT A H, MABRARKELGNGES). SDRAM H2k H 3kl
Froiae & B RIEThRE, dhAh, iRt T mAEBIA AR, A DUE R RS
& IR R G M REE B .

SDRAM #: LR H L R 3.3V, £ SDRAM ) BANK H [ 75 L [&] 58
3 3.3V, HAERIES L 4-2 #HEE TIETEH

kSR SR IP Core Generator 3245 N #k/41M5B 1 SDR SDRAM
BHIER P, RS2 H 1P 7] LLH 352 i SDRAM L HVIIEL, B,
H SR Er S, P 8 b 28 0 S i AR ], RaE S5 S %
IPUG279, Gowin SDRAM 475/ /#5215
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3 ZMN A

3.2Memory

3.2.2 PSRAM

vE!

DLF P A& T MG81P. QN8S8P. LQ144P. MG100P. MG100PF. MG100PT. MG100PS
i,
Lok

!

PLURNREE IR E T MG100PA. MGA49P. MG49PG Ff% .

t

gl%:
[ ]
[ ]
[ ]

!

P AR 166MHZ

BN 32Mb 7% 4% ]
KRB AL 50

B Hafive: 8 bits

B BRI RWDS
U5 KM Rl 37

#4r BEF = BhHT PASR

TR A IR AR A X

RIE45 # DPD

IXEhfE /) 35,50,100 F1 200 K
SR 7]

16/32/64/128 71 5 K AR
RSP A7 4

1.8V 4t A H M

I Ep A% 233MHZz, 2/5 B &N 466MB/s
BN 32Mb 174 4% ]

4 B 5 B B kET PASR

5 BN SR B i

HREKE: &KIH 1024bytes, /N HF 2 bytes

PR IS 2 UG804, GWINR-1 %844 Pinout Ff, UG805-1.0 GWINR-2 #4F Pinout
FH, UG116, GWINR-4 #1F Pinout FH/&% UG803, GWINR-9 #1# Pinout F 4

8, PP 22 JE A o) 24 PR 52 5 I P43 A BV AT, PE4RAE R E

PSRAM DL B R A 1.8V, iEH: PSRAM ) BANK HL & 75 [ 5
1.8V, HAERESHER 42 HEE TIEVEHE.
B AR YEIRAE IP Core Generator 73 N #2/4M ) PSRAM #254i]
AP, fEHEHIERM IP AT LLE 358 PSRAM L HIGL, 15 iES545

PSRAM Memory Interface |P /7557,

3.2.3 NOR FIASH
it

DS117-2.9.1

AMb TR 25 R], AT 256 i,
X Fr SPI;
P A2 : 100MHz;

- X BEEE T iA 160Mbits/s ~ 70MHz (2.1V~3.0V)
- X BRI iA 120Mbits/s ~ 50MHz (1.65V~2.1V)

2% IPUG525, Gowin

13(71)



http://cdn.gowinsemi.com.cn/UG805.pdf
http://cdn.gowinsemi.com.cn/UG805.pdf
http://cdn.gowinsemi.com.cn/UG116.pdf
http://cdn.gowinsemi.com.cn/UG803.pdf
http://cdn.gowinsemi.com.cn/IPUG525.pdf
http://cdn.gowinsemi.com.cn/IPUG525.pdf

3 ZMN A

3.3 ATACEVIREH T

3.3 ATELETh

3.3.1 &N

DS117-2.9.1

- XU A AR S e] ik 80Mbits/s
BT S IR -

- B E R NS IR

- TREEIE R
/> 100,000 IR &mFRMAEE R
PRI P G FE /82 B B

- TUYRFERTE: 1.6ms;

- Sector ¥&Kf[A]: 150ms;
- HuEBRESE: 0.5s/0.8s;
- ST ERRIITE]: 6s/3s;
R 28K «

- Sector: 4K i

- M 32/64K A,
IRTIFE:

- FRHLH: 0.1uA;

- KW 0.1uA;
A

- BASRAEME—R 128 £21 ID;

HAEAFAEIS H] . 20 4

REELIT

A ic B DI REH G (CFU) ATa] L B 12 5 5 0 (CLU) = M il R = 2 3k

FPGA 7 fh WA I W T S AR B0, AN A B ] ey DY A R TG B2 8 (CLS)
DA AR . A AT HE B A 2k B G (CRU) L AR, Horp =N AT B i e 8- 5 A
VU AT 2 (LUT) RIS 257725 (REG), AHA4b— ANl i B2 4 R A& A
DA AN B R, WK 3-3 i,

CLU A A] e B2 AR B AN RERC B Vs SRENLA 8%, TR BV AR B ik
*. BB IO R A . CFU ] i B2 4 Hua] i 4R B A 17 5
BREAERR. FARZERIT. SR A A B85 D0 fh AR
Xo AL CFU ABIIT A, .
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3.3 ATACEVIREH T

DS117-2.9.1

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

»

Carry to Right CFU "

!

CRU

CLS3

CLS2

CLS1

CLSO

Carry from left CFU

SERG F B IR B S F . W B E, 5BERR 22 SR AR e /34
XT CFU B 2411 B, 7% UG288, Gowin 7/ & 1155 # 7(CFU)
M5
3.3.2 AIECEIZEE T
AT B P R TR AR R . BRI A AR 2

SCHL R AR T e -

HEAREIERA

BAERRAITUBEECEN A 4 AERR(LUTS), wACEZHE A ITH

- A ATECE IR A TS E R b A B IRR(LUTS).

PN ATEC E Thae il B s — > 6 M AT E(LUTE).

- WUASFTECE D RE PTG E S 7 AR R (LUTT).

BARZAEAR

J\ANFTBCE IhAE A (B9~ CLU)ATHRC B Rl — 4 8 fir A R R (LUTS8).

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

- hmENEIE

- PR, BRI A A
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3 ZMN A

3.3 ATACEVIREH T

- PR, WEEKTIEL AN T BRI SELLEL

- LA
o {FffaEs

GWINR-9 g3 Z Frt i, e, AT aC & 24 s oI ik 16
X 4 DL A AR SN AF B2 (SSRAMD B i A7fif 2% .

Gowin = IR SCRFEE AW AE A SO B 7 S B S BEN AT it 7
(SSRAM) HIMIIEA . A7 il 25 OB 72X 2814 A2 N 58 I N .

HFiree

AJC B IhfE A (CLSO~CLS2) 1 & & N 22 A7 25 (REG), & 3-4 Fiiow.
3-4 CLS hHFHER/TEE

—D
—CE
—1>CLK
— SR
—GSR

%= 3-1 CLS hHFFRER(ES 1A

=ny |vo | ik
D || SRR L
CE || CLK (AE(5, mIAC LA T Ao (5 B T e 2
CLK |1 | ofbifs, aRCEN EFHRR e F g 2
FE SN, TRE AT IR
o HEEf
o ASEM
=R ' e muap
o REEMH
o EAMELN
SREEL, ARE N IIAE
3,4 o FILE
GSR™ 1 e mym
o LAREEM
Q O | Hermam
E!

o [1)fF*5 D MRUEAT LLIEFE R —FTRC EThRe i PR — BRI, BTk FokE T
CRU [N . BISLAEEIREHOE FIREOL T, W A7 m] LU A o

e [2]CFU Hal it B IhAE i) CE/CLK/SR 4 m] 37 it B 3% 4%
e [3[f£ GWINR %% FPGA F= Wik, GSR il FEELER, Al CRU.
[4]SR 5 GSR [Ai 4 % GSR A= M54

3.3.3 T HRIEETT

AL BT CRU H Zhfg E ZAAL P71 -
o IAILEFEIIAE: v CFU KM NG TR A AN JEIE %

DS117-2.9.1
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3 ZMN A

3.4 % N\ AR

MR BIRINEE: N CFU Bu% N/ s SR ELE SR, B CFU Wi
HEE .CFU Z [ai%EH: A CFU A FPGA W 3 HB The i 2 8] fr) 3% 42

3.4 I ESR

3.4.1 B

DS117-2.9.1

GWINR %% FPGA 7= i ff] IOB 3 Z 4145 1/O Buffer. I/O 1245 DL S AH M

AR 28 B R 50 = A58 - 4B 3-5 B AR 10B g ias = i, 51 10B
BITAAE T A 11O EII(FRIE A A R B), 'BAITAT DARC B — 40 2 705 5%,
AT DAE A $m 5 5 o A BC &

[& 3-5 IOB &#<=E

Differential Pair Differential Pair
AL ] AL _
" “True” “Comp"\ “True” “Comp"\
PAD A PAD B PAD A PAD B
y y Y y
2 2 v v
Buffer Pair A & B Buffer Pair A & B
Y Y 2 2 A A Y Y
- O - O —H O —H O
o ® o 6 ¥ o ©® 2o o &
v A v v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y A Y
_BodQ _|Dpod QO _JpoIdAQ_[DpolId O
325253252 = 3252 =325
S585vy 5585 v &£|585v Els'g S v
«Q [« «Q —~+|Q Q ~+|Q Q —+|Q
v A v
Routing Routing

GWINR %% FPGA 7= /i I0B BT EEH A .

FF Bank 1) Veco ML

% LVCMOS. PCIl. LVTTL. LVDS. SSTL A} HSTL &% fh e ~Fix
1o

AL NG5 IR AL .

PEAL A5 5 KBl FL YR IR T

et {55 Slew Rate £,

S 110 $EALST ) Bus Keeper. 47/ T4 HLFH & Open Drain #iH!
I

XHR IR o

/0 i B . SDR A LA )2 DDR %&£ fif .

GW1NR-9 #4f BANKO 372 MIPI i\ .

GW1NR-9 24f BANK2 37 MIPI %y .

GW1NR-9 ##44 BANKO 1 BANK2 > £F 13C OpenDrain/PushPull 4t .
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3 LR 3.4 B N H s

KFH N B 2R ANE S, 7T2% UG289, Gowin 7/ 44 FZid /]
] (GPIO) H 1155,

3.4.2 I/O BB EirfE
GWINR-1/4/9 23445 4 /> Bank, #& 3-6 fi7n. GWINR-2 #8441,
5 7 > Bank, W& 3-9 fiisx. £ Bank AL 1/0 HYE Veco. N
SSTL, HSTL £ /O S N britE , B4 Bank b AL — AN ST )2 2% | K (VRer) »
FA P aT LLERRAEH 10B W E 1 Veer YR (5T 0.5*Veco), HATIEFEAM T Vrer
(] Bank TR — 1/O & HE NANEE Veer HIA) o

& 3-6 GW1NR-1/4/9 I/O Bank 5% ~=E

1/0 Bank0
o) o)
© GWINR ©
=] 35
x~ x~
w [l
/0 Bank2 \

[& 3-7 GWINR-2 I/O Bank SR = &

1/0 Bank0
5 Top o}
) @
@ Q
=} =}
& E
o} o}
Y GWINR-2 T T
S = Q| 5
2 ESIE
3 5
@ o)
£ )
) Bottom =
o /0 Bank2 o

GWINR #%1 FPGA F*ii 73 4 LV Al UV PRARRCAS :

LV FRAZ SR 1.2V Ve B H TR, AT LA 2 H PRI FE 7 K

Veco IR¥E FEAI7E 1.2V, 1.5V, 1.8V. 2.5V, 3.3V H /LT RIiHFHHE .

UV RRASESEE 5 e Bl — e e, B TR 3, I
HHUE S HF 1.8V, 2.5V, 3.3V fiEHi L

Veex FF 1.8V, 2.5V 8( 3.3V fHi i % .

DS117-2.9.1 18(71)
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3 ZMN A

3.4 % N\ AR

7F GWINR-9 #8171, BankO [ I/O ¥ MIPI #i N, Bank2 ] 110 S §F
MIPI1 %t - Bank0 A1 Bank2 [ 1/0 32 ## MIPI 13C OpenDrain/PushPull ..

!

o W4FEIEMER (GPIO) ERIMR

RNEER

BN B BN

o AFEEPRAI S TIERISES % 4.1,

ANFH 1O Fa R HERT Veco BIZER U 3-2 P

LIPS ok A

% 3-2 GWINR %% FPGA 7= @i 170 $B8 K &84 Wi &

I/O Type (fir i) PG Bank Vcco(V) i H BRI HE 71 (mA)
MipIM #24y (TLVDS) 1.2 8
LVDS25% %4 (TLVDS) 2.5/3.3 3.5/2.5/2/1.25
RSDS? %4 (TLVDS) 2.5/3.3 2
MINILVDS? 4y (TLVDS) 2.5/3.3 2
PPLVDS? 4y (TLVDS) 2.5/3.3 35
LVDS25E ZE5y 25 8
BLVDS25E F4y 2.5 16
MLVDS25E ZE5T 2.5 16
RSDS25E 4y 2.5 8
LVPECL33E F4y 3.3 16
HSTL18D_| F4y 1.8 8
HSTL18D I FE4y 1.8 8
HSTL15D_| FE4y 1.5 8
SSTL15D F4y 1.5 8
SSTL18D | F4y 1.8 8
SSTL18D I F4y 1.8 8
SSTL25D | F4y 25 8
SSTL25D _I F4y 25 8
SSTL33D _| F4y 3.3 8
SSTL33D _I FIy 3.3 8
LVCMOS12D FIy 1.2 6/2
LVCMOS15D F4y 1.5 8/4
LVCMOS18D F4y 1.8 8/12/4
LVCMOS25D 4y 25 8/16/12/4
LVCMOS33D Fahy 3.3 8/16/12/4
HSTL15 | B 1.5 8
HSTL18 | B 1.8 8
HSTL18 I B 1.8 8
SSTL15 B 1.5 8
SSTL18 | B 1.8 8
SSTL18 I B 1.8 8

DS117-2.9.1
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3 ZMN A

3.4 % N\ AR

I/0 Type (i) BRI S) Bank Vceo(V) % IR BN BE 71 (mMA)
SSTL25 | BAL i 2.5 8
SSTL25 I Fi 2.5 8
SSTL33_| B 3.3 8
SSTL33 I b 3.3 8
LVCMOS12 b 1.2 4,8
LVCMOS15 ek 1.5 4,8
LVCMOS18 ek 1.8 4,812
LVCMOS25 B 2.5 4,8,12,16
LVCMOS33/ LVTTL33 | Hiij 3.3 4,8,12,16,24
PCI33 HA Vi 3.3 N/A

Note!

o [1JLAF #4457 H MIPI /O #i i : GWINR-2 231 Bank0/Bank3/Bank4/Bank5;

GWI1NR-9 284 1#) Bank2.

e [2] GWINR-1 #8 /AN RFiZ 110 287,

DS117-2.9.1

20(71)




3 4Efy

=
5

I

3.4 % N\ AR

% 3-3 GWINR &7 FPGA =& HMA /O 2B B BH iR E

I/0 Type(%i\) BV 2 5 Bank Veco(V) H<§%E£%§%S@ﬁ) \fj'i f it
MIPIH 724y (TLVDS) 1.2 & %
LVDS25 #4r (TLVDS) 2.5/3.3 i o
RSDS 4y (TLVDS) 2.5/3.3 i i
MINILVDS 4y (TLVDS) 2.5/3.3 i i
PPLVDS %4y (TLVDS) 2.5/3.3 5 &
LVDS25E FE4) 2.5/3.3 % o
BLVDS25E ZEoy 2.5/3.3 % o
MLVDS25E ZEoy 2.5/3.3 i o
RSDS25E oy 2.5/3.3 % o
LVPECL33E oy 3.3 % o
HSTL18D | FIy 1.8/2.5/3.3 % @
HSTL18D I 4y 1.8/2.5/3.3 & &
HSTL15D_| F 4y 1.5/1.8/2.5/3.3 & &
SSTL15D F 4y 1.5/1.8/2.5/3.3 & &
SSTL18D _| ZEGY 1.8/2.5/3.3 & &
SSTL18D_I ZEGy 1.8/2.5/3.3 & &
SSTL25D_| F 2.5/3.3 7 4
SSTL25D I F 2.5/3.3 7 4
SSTL33D | FEy 3.3 i i
SSTL33D I FEy 3.3 i i
LVCMOS12D 24y 1.2/1.5/1.8/2.5/3.3 % &
LVCMOS15D 24y 1.5/1.8/2.5/3.3 & &
LVCMOS18D ZEGy 1.8/2.5/3.3 F &
LVCMOS25D ZEoy 2.5/3.3 A o
LVCMOS33D oy 3.3 A o
2oy . B
HSTLLS | A 1.2/1.8/2.5/3.3[2] * =
HSTL18 | Ly 1.8 8 1.8/2.5/3.3% | & &
HSTL18_II Ly 1.8 8 1.8/2.5/3.3% | & &
ST . B
SSTLIS i 1.2/1.8/2.5/3.3[2] *a =
SSTL18 | P 1.8 5 1.8/2.5/3.3% | 7 &
SSTL18 I P 1.8 8, 1.8/2.5/3.38 | 7 &
SSTL25 | P 2.5 5 2.5/3.3" % &
SSTL25 I P 2.5 5 2.5/3.3" % &
SSTL33 | B 33 i &
SSTL33 I B 3.3 i &
LVCMOS12 B 1.2/1.5/1.8/2.5/3.3 I %
DS117-2.9.1 21(71)




3 LR 3.4 B N H s

IO Type(HiN) | Bank Veco(V) gt
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 P %
LVCMOS18 B 1.2/1.5/1.8/2.5/3.3 P %
LVCMOS25 B 1.2/1.5/1.8/2.5/3.3 & o
txﬂ’gg%’ B 12/15/1.82533 | £ 7w
PCI33 BB 3.3 & i
LVCMOS330D25 B 25 i i
LVCMOS330D18 by 1.8 i &
LVCMOS330D15 by 1.5 i &
LVCMOS250D18 B 1.8 o o
LVCMOS250D15 B 1.5 o o
LVCMOS180D15 B 1.5 i i
LVCMOS150D12 B 1.2 i i
LVCMOS25UD33 B 3.3 i i
LVCMOS18UD25 B 25 i i
LVCMOS18UD33 B 3.3 % 5
LVCMOS15UD18 B 1.8 % 5
LVCMOS15UD25 B 2.5 o "
LVCMOS15UD33 BB 3.3 % o
LVCMOS12UD15 B 1.5 i &
LVCMOS12UD18 B 1.8 i &
LVCMOS12UD25 B 25 i &
LVCMOS12UD33 A i 3.3 & %
Note!

o [1]PAF #4323 MIPI I/O %\ : GWINR-2 Bank2; GW1NR-2 Bank6(fifi}% ); GW1NR-9
#2141 BankO.

®  [2]1* Vrer N INTERNAL B}, % 11O KM Veco N 1.5V; 4 Veer N VREFL_LOAD
i, Veco N 1.5V /1.8V/25V 3.3V,

®  [3124 Vger N INTERNAL B}, % 1/O 258 Veco N 1.8V5 24 Vrer A VREF1_LOAD
', VecoN 1.8V /25V/3.3V,

®  [4]4 Vrer N INTERNAL B, 1% 1/O 2B Veeo N 2.5V;s 24 Veer A VREF1_LOAD
i, Veco N 2.5V /3.3 V.

3.4.3 E LVDS &it

%7 GWINR-1 23#f, GWINR %%l FPGA 7~ i i) BANK1/2/3 7 H
LVDS % it , {H2& BANKL/2/3 ANSZHEPIES 100 BR A4 A\ 22 43 VL AC H FH . BankO
TR 100 R N 22 2 VLR HL P . 7E BANKO/1/2/3 3 #F LVDS25E.
MLVDS25E. BLVDS25E &5 H -2, #4115 BiES I UG289, Gowin 7/ %4
FEiiH (GPIO) M /1755,

B LVDS [ vEGIE Bi5 2 W UG804, GWINR-2 24/ Pinout 4,
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3 LR 3.4 B N H s

UG116, GW1NR-4 #//Pinout FM#, #7UG803, GWINR-9 #A/fPinout F 4.
LVDS H% N 10 F5Z AN 100 KR 2% s B BHASR VTR, %12 %

3-8 Fizmo

3-8 E LVDS &itSEiEE

GWINR-2/4/9 -

Sender ) ) Receiver

txout+ rxin+ xout+ rxin+
ﬁ%ﬁ 500 ) g > Logic <‘/> 54— 500 )@ :l>

50— 500 e Array (] 50Q e

txout- rxin- txout- rxin-

A y
10 Buffer 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E 2£% 43 10 £ C L f [FH ¥ 28 17 2
UL UG289, Gowin A/ 45 fEd /& /1 (GPIOL) /155 .

3.44 1/O 24

K 3-9 y GWINR %% FPGA 7= 5 (1 11O #2585 1¢ % i #645

3-9 /O iZEMmt ~EE
TCTRL | TCFF >
GND H
SER 4
> 1Sl >
TDATA | » OUTFF >
R IODELAY

DS117-2.9.1 23(71)
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3 ZMN A

3.4 % N\ AR

DS117-2.9.1

K| 3-10 Jy GW1INR £%1) FPGA 7= 5 (1] 11O 3B %8 1% N34 -
& 3-10 O iZEBRA R EE

> ClI
> DI
N
<
» INFF > DIN
IODELAY
—
» |EM R IDES R
— Rat
ae - 0Q

Sel

GWI1NR %% FPGA 7= 5 (1) 11O 18 %8 1) 25 R 3 B 4 s -
ERIE R

K 3-11 NIEiE M IODELAY. GWINR Z%1) FPGA 7= 44 110 #
£1% |IODELAY #ith, MILEAt 128(0~127) B IR, — B TR A1 2N
30 ps.

3-11 IODELAY ~=E

S>> o
DLY UNIT
SDTAP | >
SETN | » DLY ADJ [ > DF
VALUE | >
B PR H 2B IR ) 7

o TR

o ZhAfEN, Al IEM BB E RIS AR B 1, IODELAY Afig
[ I FH - S A A

/O 5%

K 3-12 s GWINR %% FPGA 7= i) 110 7281, GWINR &%)
FPGA 7= i IR 110 #FR AL T At A\ 27 7748 INFF. i ih %7 774 OUTFF
vy B A2 27 1745 TCFF.
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3 B2 3.4 B N H s

[# 3-12 GWINR B I/O HERZ~EE

Db Qo -
| >—cE
| —>CLK

. ISR

e CE W AL NG T4 2(0: enable)sk B4 %(1: enable).
CLK ] LAG A b iy fil R 8T BREvR Al o

SR Al AGi e N [E25 155 () SET/IRESET 2 34 (disable).

o ZAEAR Al LLYnAE N T A 2R (register) Bl & #5 (latch) .

ENMEAEIR
IR (IEM) 2 R IRE 8 10y, F TiE ] DDR #5250, 4nf&] 3-13
F7R
[ 3-13 GWINR #J IEM ~EE
CLK [ >— — > LEAD
D[ >——r IEM — < 1 MCLK
RESET [ >—— — > LAG

fRERF DES R ESHYShgEIRIR

BN 1O HEGEE 1 R 4% DES, F% 1 /0 BIRN T
o

£ 128 SER ##Eh
BN /O T ARARAE T R A HR AL 2S SER BIERL, FE T /0 WM
F 7=
3.4.5 I/O iZ3E T{EHE

GWINR #%1 FPGA 71 11O B FF 2 M TR 5 —Fh TR
X, VO(EL 11O Z 5355 X)X nT LARC B s i 5 5 G5 INOUT {5
SR =ERHESF =SB EES).

AR BI85 IR SR 10 125, GWINR-4 5 i
IOL10(A,B,C....J)f1 IOR10(A,B,C....J) A #F 10 ¥4 . GWINR-9 {4 JHIH#S
YR 10 R .

BN

s I 170 B E 3-14 For, AN E S TC. DO LLK DI

Bzl CRU 531 W ERIER
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3 ZMN A

3.4 % N\ AR

& 3-14 ZEEATH /O EREHTEE

TC[
DO[Q/{J\AFE§|OPAD

DI <

SDR &3

FXF T E @i, SDR #EHCR 1 1/0 wpf7ds, &l 3-15 o, wILL

A R 11O R P RE

3-15 SDR X T H /O ZELEHREE

Q| ~—e—{<10PAD

TCTRL[ — >——D Q
CE
— >CLK
— SR
DOUT | D
O_CE | CE
O_CLK | >CLK
O_SR| SR
DIN <}
oo
ICE[> | CE
| CLK > >CLK
ISR >~ SR

e CLK f#ifgf5"5 O_CE 1 1_CE nJ LAFC & A B  RE Bl AR Ha T g
o I4P{5'5 O_CLK #l I_CLK AJ LAFC & A b FHi bk 5 R B filk 5
o AHESNES O_SR M I_SR FJUEE AR EN . R EN .. FPEA. RP BN

BEA B R AT L fE s

e  SDR #zUR Y /O 174if ¥ v] ARG B Rl 38 25 77 4% 5 Latch.

DS117-2.9.1
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3 B2 3.4 B N H s

B DDR &3

7EiE ] DDR #30F, GWINR %% FPGA 7= 5 7] DL FrE = 1 110 38
F£. GWINR-9 #8313 #F IDES16 #:UH1 OSER16 X, HABSAFASCH -

K 3-16 ~i#E ] DDR #i N\, PAD 5 FPGA W@ i#E KN 1:2,
3-16 I/O 2389 DDR N~ EE

D—»

IDDR /5> Q[L:0]

CLK — >

K 3-17 ~iEH DDR %, PAD 5 FPGA WH#ZHHE RN 2:1,
[# 3-17 /O iZ%88Y) DDR it ~EH

D[1:0] —%»

CLK —»

ODDR —>» Q

IDES4 &3
IDES4 #3UT, PAD 5 FPGA WHBIZHE R 1:4.
3-18 /O iB 484 IDES4 N~ EE

D »
FCLK —»,
PCLK —» IDES4 —4> Q[3:.0]
CALIB — »

RESET —»,

OSER4 #&5%
OSER4 # T, PAD 5 FPGA A E#ZHEZK LN 4:1.
3-19 I/O iZ%E#Y OSER4 it ~EE

TX[1:0] —45>
D[3:0] %»
FCLK —» OSER4 —/y > Q[L:0]
PCLK — >

RESET —>»
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3 B2 3.4 B N H s

IVideo xR
IVideo #3, ', PAD 5 FPGA WHiiZH M ZE R 1:7.
3-20 I/O iZ%E /Y TVideo MINTEE

D— «— CE
FCLK —»
PCLK —»| IVideo —4> Q[6:0]

CALIB —»|
RESET —>»

ey
IVideo A1 IDES8/10 ¥4 (5 FIAHAE I/O ¥t 4058 1/0 ki, W) 1/0 4K A1
F . EXRHE LR, SDR AR 2R 8 AR 208 v DL

OVideo &3,
OVideo Fis FF, PAD 55 FPGA W sk LA 7:1.
3-21 I/O iB#8HY OVideo Mt REE

D[6:0] — /4>
FCLK —» ]

OVideo

PCLK —» ——>»Q

—>

IDESS &3,
IDES8 #:i:\ T, PAD 5 FPGA W& E K N 1:8.
3-22 /O JZ4BHY IDESS MINTEE

D —»
FCLK —»
PCLK —» IDES8 4> QI7:0]
CALIB —>»

RESET —»

OSERS &3,
OSERS8 #:\F, PAD 5 FPGA W% #E KN 8:1,
3-23 1/0 2481 OSERS it mEE

TX[3:0] —4>
D[7:0] —>
FCLK —»  OSER8 4> Q[L0]
PCLK — >

RESET —»
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3 B2 3.4 B N H s

IDES10 &=
IDES10 #%3, F, PAD 5 FPGA W2 i#E %L A 1:10.
3-24 /O iZ45 9 IDES10 S\ R~ [E

D »
FCLK —»
PCLK —»  IDES10 | /4o Q[9:]
CALIB —»

RESET — »

OSER10 &5}
OSER10 #3 N, PAD 5 FPGA N #BZ £l N 10:1.
3-25 I/O iZ48/9 OSER10 $i it ~EE

D[9:0] — >

FCLK ——»

POLK OSER10 —>»Q

RESET —»,

IDES16 &%,

IDES16 #R T, PAD 5 FPGA N ZHHEZ N 1:16.
3-26 I/O iZ1BHY IDES16 N~ E=E

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

RESET —»

OSER16 &5,
OSER16 %, PAD 5 FPGA N#FiZ %L 16:1,
3-27 I/O iZ38H9 OSER16 HiH m=E

D[15:0] — &>

FCLK ——»

PCLK OSER16 — Q

RESET —»|
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3 ZMN A

3.5 Bk A FEHLAT i A LR

3.5 PURBERSHEY g ss iR

3.5.1 &4

DS117-2.9.1

GWINR %741 FPGA 7= ide it 17 & PR ER &S FELAE i a8 TT I ix et
1Pt R R HE S, DATHIES, A fE8EA FPGA [R5 . [REAR
NHOREASFEN /A% (BSRAM). £/ BSRAM A fic & #x 5
18,432bits(18Kbits). FEHLAIERIEBIA DA Fum B Single Port, X
45, Dual Port, X (1455, Semi Dual Port, HiZfEfEsetis. xR
3-4 F1%5|H T BSRAM {55 K IhREHR .

F 85 MBCIREE S EENLA S BRI P s e RE B Ot 1 ORfE. DR

s& BSRAM {1 &M e :

o 1Bt KA E A 18,432bits

o [N EhAiAA S| 190MHz

o Huim[ 14 Single Port

® i 1455 Dual Port

o (X 4% Semi Dual Port

o fEftiIGAL Parity Bits

o it H i A itgs il ROM

o ImTEEM 1 ALF 36 L

o P EMERZL Mixed Clock Mode

o ZHIETE X Mixed Data Width Mode

o {EXUTAT LA b B T BT SR T {E RE T RE Enable Byte
e 1’5 Normal Read and Write Mode

e %iJ5'5 Read-before-write Mode

e HE Write-through Mode

3% 3-4 BSRAM 5SS ThiE

O VL

DIA I A i TR NG 5
DIB I B Ui L B NS 5
ADA | A i HLhE (5 5

ADB | B ¥ k(5 5

CEA I A i T B REAE 5
CEB | B iy I PP EAE 5
RESETA I A Ui O B A7 e ZALE 5
RESETB | B iy &7 A7 d E A 5
WREA [ A i /S REE 5
WREB I B i S/ B AL RE(E 5
BLKSELA. BLKSELB I g T RS =
CLKA I A it e 5 IS 5
CLKB I B i [/ S I 201 5
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3 GRS

N
0d

3.5 Bk A FEHLAT i A LR

i 1 A4 K J3 1] Eitipa

OCEA A i 1 A A A7 S I B A RE (S

il

=
=

|

OCEB | B ity I % A5 A7 2 I P RE S
DOA o) B A

DOB o) HEHE B uw A

*T BSRAM B ZHYIE R, &% UG285, /#15#(BSRAM&SSRAM)

Viilaki- 128

3.5.2 FiEROLEERER

GWINR #7%1 FPGA 7= i I HUR S S BENIAT G 28 7] SCRF 2 Rl 1950 5%
B, % 3-5 fias.

DS117-2.9.1

& 3-5 FHESRALETIER
By AR 5 X AR PRy R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 512 x 32 512 x 32
2K x 9 2K x9 2K x9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 512 x 36 512 x 36
3!
[1JGW1NR-9 244 A 3 HEX i
Bin &R

1F Hii 1E 5, BSRAM A1) DAZE — /I8P 5 BSRAM #E47 15280 5 #1E .
EEEIER, HEANNEIESALD] BSRAM fMH . HIEF R
(Normal-Write Mode) 13 5 1% 3 (Write—through Mode). 4% H & 47 2% 55 %
(Bypass)it, 8 EdE LR R — AN 0 1 B

ST F s R A g 1 AE B S A S IR T 555 UG285, fiitids
(BSRAM&SSRAM)H 1 #5 Fi>3 BSRAM J5iE>3.2 B (1R,

Wim Q=R

BSRAM SZFFX0 AR, AT P9 AN Gty A 4 -
o AN I R EERAE
o N L [FII S AR
® LA — i e A S

ST X AR = i 11 s 2 B A e iR T 225 UG285, {Ffifigs
(BSRAM&SSRAM)H ' f5 >3 BSRAM J5iE>3.1 X M AE L,
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3 GRS

N
o3

3.5 Bk A FEHLAT i A LR

AR iw O =5

£l X 1A S 385 (8] I R8RS A o AH ) [/]— AN AN BE AL 55 148
H¥Er A5, B imliE,

ST O Xty AR = s 1 i B A e b 15 25 UG285, {7Fifids
(BSRAM&SSRAM)H] J'$5 Fi>3 BSRAM JiiE>3.3 £y X R,
RigEs

BSRAM AJ it & il R g s . FH P Al 1R e ssah Ak o, i
A LRI aE e R ds . H P 5 ER0E ROM N E, fwmAVILG
WA RS b YRR R 5E BTG AR

£/ BSRAM 1] it B i — 4 16Kbits ROM. T H sz = 1o 1 7 2 &
M VEA RIS S % UG285, 1E1if 25 (BSRAM&SSRAM) I J1 35 >3 BSRAM
JRiE>3.4 R,

3.5.3 FlifsESHEEEEE

GWINR Z 71 FPGA 7= & IR HUIR i A5 BN AT fif #e LR n] S REIR & Bda £
D PEERAE o A6 XU AR AN O X AR R, 525 ) H s 56 FE v DAASTE],
BT B B3R 3-6 AL 3-7 ML & RN H

& 3-6 X IR SR EHEEEACESIR

_— 53 M
e M
16Kx1 | 8Kx2 4K x 4 2Kx 8 1IKx16 | 2Kx9 1K x 18
16K x1 | * * * * *
8KX2 * * * * *
4K x 4 * * * * *
2KX8 * * * * *
1KX16 * * * * *
2Kx9 * *
1K x 18 * *
vE!

FREEN “*7 (3RS SR IR
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3 ik

3.5 Bk A FEHLAT i A LR

® 37 R OB S EERREEERLEYIR

3
B H

16Kx1 | 8Kx2 |4Kx4 | 2Kx8|1Kx16 |512x32 | 2Kx9 | 1Kx18 | 512x36
16K x1 | * x x x x x
8K x 2 * * x « « .
IK x 4 « « . « « .
2K x 8 « « . « « .
1K x16 | * « . « « .
519x32 | * « x . . «
2K x 9 * * *
1K x 18 * * *

!

FREEN “*7 (3R SR AR

3.5.4 FERETIREECE

BSRAM ¥ Tif#ifE (byte-enable) IffE. wJ LGEMMAZTE, Hik
WIRBE RSN BRI SR e AR 2L R HE .« 15/ 5 1 RS 5 (WREA,
WREB), K byte-enable 24k 1 T-#% 1 BSRAM I 51

3.5.5 BRIG NI IhEERL =

FITA I HUIRF S BEHLAE 6 25515 BSRAM & TRIRAIICE . BAT
TS O AL AT PRI, PRSI Kt A% a0 I e, th mT DU ORAF A
Hde o

3.5.6 ElEH#4E

o T HHUIRFF A ALAF i AR BN\ 27 A7 28 PRI A2 BN
o i A AT N AR UK G T A7 A AR 1 FH P Rt R
o i F A7 A8 ] 57 bypass-able.

3.5.7 LEIFR

BSRAM £ I LI FR S FEN A A G a3 W) aa 1tk . 78 L i FEd, BSRAM
TEENUIRAS, IrAEEH TN 0. IWIRASHE A T R i /i 24, ROM.

3.5.8 BSRAM #{EE=

DS117-2.9.1

BSRAM 7 kf 5 Rl /Eii=, 45 2 At Esizl (55 4 Bypass
Mode, Ji/KZkiziE= PipelineRead Mode)Hl 3 Fh 5 /4 = (1F % 5
Normal-write Mode, 5 #5: Write-through Mode, 25 5
Read-before-write Mode),

EREER
M BSRAM 132 H £ 4 i izt i H 25 A7 28 i H BROAS S8 0 i ) A7 AR
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3 G R 3.5 HUlk A B LAZ A B

MIKEARN

FEFRE BNAl A, (8 St R A 4% o BB Sn] SCRPAGE 98 L e K 36
fir.
FEHRRI

AME 5 A7, B R B A2 (Memory Array) % H .
& 3-28 Him . %m0 A Wik QBN TRFRKLER

ADC——— o
Pipeline

Input Memory D i
DI Register £\> Array Reglster DO

WRE ——»

w L =

OCE
——1ADB
] Input
CLKA —p Register
DIA T Input Memo
Regri)ster A Y CLKB
— rray
:|> Pipeline |
Register |
<4—O0CEB
DOB
DIA ——— ——1DIB

ADA —— Input

— Input ——1ADB
WREA—» Register

Register [ «————WREB
<

Memory
CLKA Array

CLKB

P
l

g Pipeline | 1| Pipeline
Register Register | 4—— OCEB
OCEA—»

DOA DOB

BHERRN
EWEHER

F—ANu AT IEH SR, dtim O % EdE A . S ABEE A
PLAE B3 1

BEBRK

FEMRET, XA DT S ERAERE, B & B R F )
th

DS117-2.9.1
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3 LA A2 3.5 Jolk A BEHLA it s e
SiEEEER
AT, XA D T BHERERT,  JEOR A 2 B e i 1Y)
W, SANEIRSAANMHENETT.
3.5.9 B
2% 3-8 %I T AJF BSRAM BT T 04 H it e A =
% 3-8 FfMERELEFIR
A s = R v AR Bhy R AR By AR
Pih 37 i A = Yes No No
TE/E N A A Yes Yes No
B AL | No No Yes
Jh 37 B RS

%] 3-29 R T AE XU PSR A S il PR, s 1 %A —
BT Bh. CLKA 5 5428 1 i 0 A M 2rf7 &%, CLKB {5 5 &l 1 o 1

B T #5174
B 3-29 JRAZFF IR
ADAL— p— Yl
Input || L Input
P Register Register [« O°

Memory
Array
Output
DOAj Output j> utpu D08
Register Register :‘\>

WREA WREB

EERHER

P 3-30 S~ T 7E D B AR 2T A 182 5 e A e R AR R Ao % —
ANFeh . BB (CLKA)E 56 T im0 A IS NEWE . 5 Hbb e/ 5 ffige
{55 . BB (CLKBYE S 7 i 0 B L AR . b i A fE s 5

3-30 IS RTEER
R Input
Register
Input —— Memory
CLKA ' Register Array CLkB
j> Pipeline |
Register |
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3 GRS

N
o3

3.5 Bk A FEHLAT i A LR

DS117-2.9.1

B i L1 B R

K 3-31 TR 1 g A R

3-31 BRI ORHER

WRE

v

AD

n=

Input
Register

=)

CLK {

DO<;:

Output
Register

Memory
Array

T

WRE
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3 ik

3.6 H P INAF 3R

3.6 RN SR

3.6.1 @&y
GWINR %741 FPGA 7= $& it H P INA7 % (User Flash), GW1NR-4
HIH P INAE SRR 5N 256Kbits, GWINR-9 [ F 1 INAE R IR 25 8N
608Kbits. /7 INAE R IR HATAEE R FIAE A B e, — 4T B 64 DNFIAE-fif 5
TG, HIAEAE BTG 25 50 32bits, T A B IG5 &N 64*32=2048 bits.
PR S R, — A RN 2048 =15, Bl—W 4 8 17, Hritktn
I
® 10,000 X5 % i J& 1
o it 10 FEREHERATRE /1(+857C)
o FuEfiTi: 32
e GWINR-4 &F&: 128 17*64 %1*32 = 256kbits
e GWINR-9 &£&: 304 17*64 %1*32 = 608kbits
o UI¥EBRAESI: 2,048 T
o DU TUIERR/ TR A
o [EIMIAR: 40MHz
o PRI <16us
o UIHEEREIE]: <120ms
e Hi
~ EEHIREREE ). 2.19mA/25ns (Vee) & 0.5mA25ns (Veex)(MAX)
- YmFRIEERREEIE: 12/12mA(MAX)
FTHNF R E ZEMER, 75% UG295-1.0 Gowin A&
J(User Flash)H F 355 -
3.6.2 AP INGFEERES
3-32 GWINR A ARREROGFES
XADR[B:0] /5> «—— XE
YADR[5:0] — /s> «—— YE
DIN[31:0] — 55> GWINR-4 «——— SE
DOUT[31:0] € /g5 <« PROG
NVSTR —» i «— ERASE
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3 ZMN A

3.7 Hryfa T A A

*® 3-9 A PIRERIR(E SRR

EHAKRT | R | R
XADR[5:0]* | I X bk, T — i oo it —17.
YADR[5:0)* || Y bk s 2k, HTEFE AT AR 5.
DIN[31:0] | EAE/ TIPSR
DOUT[31:0] | O Hmtnh B4k .
XE? | X HhEERE(E S, 24 XE N 0 MR, AT d AT U Al g
YE? | Y HiUhEE RS S, 24 YE N O IR, Fra S b AN fifg
SE? | R BOR 2L RS 5, A AL
ERASE | BRES, mE ARG
PROG | WIES, mETAR.
NVSTR | Flash #2155, w2
!

o [1iEfE T HUIEE 5 AEHEE S uwm 1A K,

o [2]1F Y XE=YE=Vcce H H SE i B MK 7 ZER (Tows, Tows) IR, SHEIEA ZH
BT . 152 H R A b k2 F XADR[5:0]#1 YADR[5:0]#f 5& 1 »

3.6.3 A PINFESIER
AFER
< 3-10 HRFEEXNRER
B XE YE SE PROG ERASE NVSTR
R H H H L L L
YRR H H L H L H
TR H L L L H H
!

“H” A “L” FoRmb TG T

3.7 HFESAIRIER

3.7.1 sy
GWINR %41 FPGA 7 it B A F 5 1) DSP BB A « i == 2 344 ¥ DSP
fif R T ST 2 P ) E T RE A S S b EEFR SR, 40 FIR. FFT %114 . DSP
HANFPERetee . WM HRER . RIS A
DSP 3ZHF M LhfeE:
e 3FHTENE (9-bit, 18-bit, 36-bit) [IFEikEE
® 54-bit KWHEARNZRIZH T
o  Z/NRiLAR T LIk LAKE i v B
o IHEAEAL % (Barrel Shifter)
o EiId IS S E & M I (Adaptive filtering through signal feedback)
e &L H 3HLIE(Computing with options of rounding to positive
DS117-2.9.1 38(71)




3 G 3.7 B s 5 b

number or prime number)
®  SCHRETAF A A R 5% B A Y

KF DSP HLE4I(E R, n[&% UG287-1.2 Gowin (5 T A H 28
(DSP)HI " fi T -
BB

GW1NR [f] DSP BB HEFI LT I A FE A FPGA BEFIH . g4
DSP AL PIANE BT, REANZE B G A 5 WA B0k 2% (pre-adders), # 18
L F 32 3 (multipliers),  F— =4\ B SR A8 583 5 9 G (ALUSA) o

K 3-33 MR HIT A6 -
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3.7 Hr 5 T AL AR

[# 3-33 DSP & T

AO[17:0] BO[17:0] PADDSUB[1:0] AL[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 18 54
spip INC[17:0] “g” INC[44:27] ., 3 INAL

L
A MUXB1 Y
Y MUXA1 REGC
REG_PADDSUB REGAL REGB1 [ Recc ]
54
18
18 s INAO 18 INAL INB1 INC
INAO
SBO[17:0]¢/5
/H\\ﬁ/P;DDSUN[O] | PADDSUB[1] /" " read
-« . - re-adder
N/ \_/

ALUSEL ALUMODE

1g PADD1

SIB[17:0]

18

SIA[17:0]—44

/> SOB[17:0]

<4 CLK[3:0]
ASEL[1:0] /5> </4 CE[3:0]
BSEL[1:0] /> </ RESET[3:0]
ASIGN[1:0]/»
»SOA[17:0]
. A 4 h 4 18
BSIGN[L:0]- /7> REGPO REG_CNTLP REGP1 MULT
MDO MD1
LOADB| MDI<<18
LOAD,
] Y «g’
alusel[6:4] AVMUX f alusel[1:0] alusel[3:2] i 5 MJX i
PPN v | - 4 ~
CAS>18 £, AOUT / alumode[3:0] %/54 B_OUT
CASI[54:0] /g5 > ////// LOADA={INC[17:0],INA};
INC—» 35 cout . — LOADB={INC[44:27],INB};
LOADA > = >4 ALY INA={MROB,MROAQ};
o T INB={MROB1,MROA1}
ALU_OUT/STATUS /54
RND_INIT—> MDO/MD1
RND|_INIT-1—>
ALU
55> CASO[54:0]
36
4
DOUT([35:0]
DSP #Hui O H#R W3 3-11 fizn, AWER2F 7
%% 3'12 Fﬁ/j—_( o
& 3-11 DSP g O#R
U 1 475 PEE] e
A0[17:0] | 18-bit F#E4i A\ AO
BO[17:0] | 18-bit Z 44 A\ BO
A1[17:0] | 18-bit F#EH N\ AL
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3.7 Hryfa T A A

DS117-2.9.1

rARE A 73 1/0 KA Yt

B1[17:0] | 18-bit Z a4 A B1

C[53:0] | 54-bit N C
AN A, T RECER:. FIAES SIA

SIA[L7:0] | EEERR S HTAHAR ) DSP *ﬁﬁ%ﬂ@iﬁm% T

' SOA, DSP HH M SIA 2| SOA [ LEIR Y [H]

& — AN B
AR B, HTRBOER:. NG5S SIB

SIB[L7:0] | BB S HTAHAR ) DSP *ﬁﬁ%ﬂ@iﬁm% T

' SOB, DSP HH M SIB 3| SOB [ ZEIR K [H]

& — AN B

SBI[17:0] | R Ngs AN, R

CASI[54:0] | K H AT —A> DSP #EHLT) ALU S\, FI T s

ASEL[1:0] | BN BRI AR I A S AR %

BSEL[1:0] | ek 1 B F N IEIE R

ASIGNJ[1:0] | NG5 A FFThL

BSIGN[1:0] | WMNES B/ SAL

PADDSUBIL0] | ;I% INES BRGS0 ES @ 8 sk

CLK[3:0] | IEGETIPN

CE[3:0] | I REAS T

RESET[3:0] | 2L, BAEY

SOA[17:0] 0 R B daf A

SOBJ[17:0] 0 ARt B

SBOJ[17:0] O A ER A, RAJT A

DOUT[35:0] 0 DSP i th i

CASO[54:0] o A;Lii iﬁtﬂ%ﬂ?*ﬁ\ DSP BT RS, Fem
RS9 e

= 3-12 AFFERER
A Wi B B G 1t

AO register A0 N 27 (7 7

Al register AL Z A7 4

BO register BOFI N 77 77 4%

B1 register Bl N\ %517 2%

C register CHii N a7 {74

P1_AOQ register e TS AOKI N FF 74

P1_A1 register FRBALI NG A7 A%

P1_BO register Jr B BOIN A7 A%

P1_B1 register FRHBLNZF AT 2

P2_0 register

BT RN 75 15

P2_1 register

R N R

OUT register DOUT#i i 75 174
OPMODE register PR I ] 25 A7 2
SOA register AT 9% SOA HIR A
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3.7 Hryfa T A A

Eop b
DSP ZE S P/ AT INSS, SLELTN. UM AL .
HUINZS AL T 722 B e I B A Sty A RS\ i -
J£47 18-bit #ii A\ B 5% SBI;
JF4T 18-bit Fr A\ A X SIA.
R0 N i # SCRF 27 A7 A A A 55 B AR
Fo 2 SR FPGA P2 TN #s o] UAE A ThRe A A Y, 737 9-bit
o7 B F1 18-bit f57.%% .
ek as
Feyk s (multipliers) . TR IN2S 2 5, FSRSZPIgRLIZH . Feikis vl LU
B HI9x9. 18 x18. 36 x 18 B 36 x 36, i N\ it Flan H diti #1729 A7 2 A
AMSFEERE A — R Ie R B A

o —/N18x36 Pk
e /18 x 18 ek
o U/ 9xOFerEs
A% B e A] LC B % — ) 36 x 36 3eikias.
EREEBET
4 DSP %2 B oA & — A 54 5 ALUBA, S 5] ey 28 ThRe 33— 45 s,
i N it AL HH ity 1S S R A AT A AR ORI S5 B A . SZRRRIThRE S
o RVEIMHIHI B0 B A AEHE B NvEkmEIEH
o RVEINHIHI B0, B B AL C HInENRIEIEE
o HuiE AL EE B AL C B iis B

3.7.2 DSP #{ERA R E

DS117-2.9.1

e JykER(multiplier) i
o Tk R In#s(accumulator) i
o JFRyRAN RINARAL
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I 3.8MIPI D-PHY(GW1NR-2)

3.8 MIPI D-PHY(GW1NR-2)

###% MIPI D-PHY RX

GWINR-2 #4485 Z MIPI D-PHY RX IP, % IP 3& T 84T SR
[T (Display Serial Interface, DS, - T#:UEik i BUREAETE, MIPI
D-PHY NHEMMHE E L. FERFMHMT:

S FebrvEE (MIPI Alliance Standard for D-PHY Specification), fii7s 2.1.
Y MIPI DSI, RX #8311,

WA I (HS, High-speed)fi=t..

AR IIFE(LP, Low-power)fERE .

R ok B AT R (HS,  High-speed) B # #i oy 5 1 i 4
HHF MIPI D-PHY RX 1:8 #ix 5 1:16 #i1.

Y HF MIPI 1O,

HS BT, MIPIfEHii# ZEnl ik 1.5 Gbps.

LP #sUF, i ftiiEZ v 10Mbps.

SCRF IR 22 DA E s TE R0 — AN RO

|O Bank6 3Z#F MIPI D-PHY RX.

¥ MIPI D-PHY RX/TX

GWINR-2 #8:3 ## 8% MIPI D-PHY RX TX IP, i% IP & FH T #47 BoR
[ (Display Serial Interface, DSI) & 1785k (Camera Serial
Interface, CSD, M T#ai Az EURSAREE, MIPI D-PHY it
Y e o EERFEUT:

AR E (MIPI Alliance Standard for D-PHY Specification), 4 1.2,
Y HF MIPI CSI-2 1 DSI, RX A1 TX #$F820.

YFR A (HS, High-speed)fE .

THEAEARIIFE(LP, Low-power)BRTERE R

H R ok B AT R (HS,  High-speed) B # oy o 1 i 41 .

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

¥ HF ELVDS. TLVDS 5 MIPI 10 % 10 Type.

|0 BankO. 10 Bank3. 10 Bank4. 10 Bank5 32 MIPI D-PHY TX, 1%
HrE Z 015 1.5Gbps.

IO Bank2 ¥ MIPI D-PHY RX, f&4ii# n]ik 1.2Gbps

R % DU B 8 A — AN o aE .

B ZVE4E BiES % IPUGL112, Gowin MIPI D-PHY RX TX JH /467 «
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3 ZMN A 3.9 I 4

3.9 Bk

I b DL YR S AT 2 %) FPGA eI N 2R E % . GWINR #%) FPGA
P RAE T B 4 R b 4% (GCLK), BEEERER S a B, BT
GCLK %, B4 T Edmsh HCLK . thah, 34t 78R (PLL)

SR R IR
*F Clock EZ 45 R, 1/5% UG286-1.5 Gowin 5% 5 (Clock)
H P f6r .
3.9.1 254

GCLK 7£ GWINR #%] FPGA 7= & 4% G B 7340, 43 i L R BIAN 2R,
TN GRAEAL 8 > GCLK 4% . GCLK [ A 35 B Y035 4 FH R I iy N\ 5
TN e300 A 2R B0, {56 FH 2 FH RO b e N B B B A B 4 ) B A 1

3-34 GW1NR-4 FH§4353E

I/O BankO
| |
Sk L3
w L R w
- ml
wl e
| H N |
I/O Bank?2
S 10 Bank D HCLK
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3 RN 3.9 g
[ 3-35 GCLK KBRS RE
GCLKO § 4{% " $é}> § GCLKO
CE . /CE
M 4{% AN é}} § GCLK1
CE B /CE
M 4{% o b é}» § GCLK2
CcE ) /CE
GCLK3 T | o A; 9 . GCLK3
R EE REME
CcE CE
FIRL M {é@: o é}» § GCLK4 IR
CE\\ /CE
o g gl e
;/ELECTo;\[\B:O] SE;CToi[s;i]
GCLK6 g 5 GCLK6
i
SEL COR[3:0] SELEOR[S:O]
1 1
= =l
GCLK? 5 I:DB+ g GCLK?
i
:>B+
i#id DQCE(Dynamic Quadrant Clock Enable) m] )23 /55 ]
GCLKO~GCLK5. /4 GCLKO~GCLKS Hf4f, GCLKO~GCLKS5 Xz} ) Py 55
AR, MMFRK T 28R 2k DiFE.
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3 ZERI 4 3.9 I

& 3-36 DQCE Z#~=E

CE[ » D Q
>>CLK

[ CLKOUT

DQCE

MR IR GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)#% ],
K&l 3-37 filiz, WEBIZAE T LUEE CRU 7EDUANR B N 2 [A)sh A 3%,
ANHT B (IS

3-37 DCS #EOTREE

CLKSEL [3:0] [ 4>

SELFORCE S>>

CLKO >
DCS —— > CLKOUT
CLKI[ >——>
CLK2 >

CLK3 D

DCS w] LARC & LR J LR
1. DCS Rising Edge # 5{,

RIFE S AT FE B ) B TR G N & L, AR o IR e
NF 8, ik 3-38 Frss
3-38 DCS Rising Edge #X TR FREE

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

At next clkd rising edge ocutput goes to ™1™

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

2. DCS Falling Edge #i5{,

HIFE AT PEI B ) N BT SR Fe N H R O, FEFTIe RIS B 1 9 e
NHeE,  dnlE 3-39 Fr.
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3 SN 3.9 4
[ 3-39 DCS Falling Edge #RX TR FRER

CLKSEL[U] Q switch to clkd at nest clkd falling EugL\ |

CLKSEL[1] \

| \At next clkd falling edge cutput goes fo "0 | At next okl falling edge cutput goes to ™07

CLKD
CLK1 . 1 [ ] | L
CLKOUT —l|—|_|—|_|—| ; f [ 1 ] l / [ LI

3. Clock Buffer #5,
AR, DCS faifk i@ i) Clock buffer.

3.9.2 §ifEIA

BIUAH PR 2 — B R s ] FLE, TRTARBIAR PR (PLL, Phase-locked Loop).
FIH NN 2 0BG 5 1 6 R N SR G5 5 RS FIAE A .

GWINR ) PLL fERRES R M n] LLER & AU BRI, T8I BC E AR 2
HOrT LAEAT I b B S R R (5 A 040« AR o5 e LU R SR T BE

GWI1NR-1/4/9
PLL f ) 25 #HE K i 1 3-40 BT o
3-40 PLL ;:=E

IDSEL[5:0] ODSEL[5:0]
|
6 {6
v LOCK —
Detector L LocK
CLKIN > IDIV —>
PFD P> —
- CLKOUT
+ —>» VCO —>» VCODIV g
ICP

CLKFB — —>
> CLKOUTP
FBDIV —» «— LPF &> PS&DCA »
y 2 > 13 J—
DIV > CLKOUTD3

FBDSEL[5:0] [ >4
SDIV aD»
> CLKOUTD

TT

A 2 4

m m ﬁ 4 ﬁ |
RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]
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3 4t A 4R 3.9 RI#
< 3-13 PLL #50E X
ity I 44 F% 55 Eiipa
CLKIN [5: 0] LN Nk TN
CLKFB I S NEL TN
RESET LTIPAN PLL 4=¥5 41
RESET_P LN PLL <t (Power Down) 5%
IDSEL [5: 0] LN R IDIVE, JuFE 1~64
FBDSEL[5: 0] |#A SR FBDIV H, Vil 1~64
PSDA[3: 0] TN A ARSI (BT A R
DUTYDA[3: 0] | %A BNES 7 2 L CF BRI A 230
FDLY [3: 0] LN CLKOUTP 3 & B 45 i
CLKOUT s TCARAE RN 5 2 PR B 1 B b A
CLKOUTP far A FHRLAN 5 2 LU R (1 ) b A
” K CLKOUT =k CLKOUTP 24t 4t (i SDIV
CLKOUTD i i1 A B ]
N Sk CLKOUT 5k CLKOUTP 434l £ ( H1 DIV3

cLkoutbs |k OYBIEFE], DIV3 MBI ElE Yy 3)

PLL 8 $8 7N
LOCK it 1: BiE;

0: KB

DS117-2.9.1

PLL 120 5= 50T LLB I A EF PLL I 8h e 4 N, toa] DL s 48
et XA R EME S . BN EE S B E RS S . PLL RIS 5]
DL AR PLL S 5 B 4 N, tn] DL IR Skt L 1) 4 /i 8 s
T RE S B E R .

GWINR #% FPGA 7= i) PLL $5 M2 H 1555 R 4-21 B ES
PLL A] X N B8 CLKIN 33E47 A5 0 38 CREARAT 040D, 1+ A AR -
fCLKOUT = (fCLK|N*FBD|V)/|D|V

fvco = feLkout*ODIV

feikouto = feLkout/SDIV
ferp = foLkn/IDIV = fokout/FBDIV

* B PDdE

feLan HHI BB CLKIN 4%
foikour N CLKOUT Fl CLKOUTP i #4515 .
fekoutn N CLKOUTD HHf45i%, CLKOUTD A CLKOUT 4345 f i o
o  forp N PFD SHIBR, forp H/AMEA/NT 3MHZ.
BI AT 4% IDIV. FBDIV. ODIV. SDIV K& S HAE R 415 5 .
GWINR-2
PLL B s e an ] 3-41 i
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3 A 2A 3.9 RI#
[ 3-41 PLL "=
— PSDIR
— PSSEL[1:0] DPA
[ PSPULSE
i R
ODIV.A CLKOUTA
A:O:D—_i@i Wiy | PS DT P V CLKEN s
i R
CLKIN IDIV o = ODIvV.B ‘N[\ CLKOUTB
(164 }D>_‘.D7 a1z | PS DT mV CLKEN >
, L |
CP+LPF
PFD +VCO of —
CLKFB
FBDIV R ] obIv.C —J\ cLkouTe
(.64 :{_)D> a2 | PS ] CLKEN >
—
o B ODIV.D —N[\ CLKOUTD
::DD> % F— wazs | PS \—ﬂ:‘/ CLKEN =

[>———— RESET, RESET_P, RESET_|,RESER_S

[>————— IDSEL [5:0],FBDSEL [5:0], ODSELA[6:0], ODSELB[6:0], ODSELC[6:0],0DSELD[6:0], DTA[3:0], DTB[3:0], ICPSEL[4:0], LPFRES[2:0]
[>————— ENCLKAENCLKB,ENCLKC,ENCLKD

PLL ¥ %2 XNk 3-14 Fizw.

LOCK

# 3-14 PLL i OENX

it 1 44 /R 55 ik

CLKIN LN AR E TN

CLKFB LN S B N

RESET LIIPAN PLL A& 541

RESET_P LD PLL 5<i7 (Power Down) 5%
RESET | A # DIV 1 PLL 457
RESET_S HIA XS i BICID i% 3 %

IDSEL [5:0] LTIAN A DIV {E, JiH 1~64
FBDSEL [5:0] LN AT FBDIV {H, il 1~64
ODSELA[6:0] LN A1) ODIVA, TG 1~128
ODSELBJ[6:0] LI A% ODIVB, G 1~128
ODSELCI6:0] HIA FA#H) ODIVC, i 1~128
ODSELDI6:0] HIA FAs$H) ODIVD, M 1~128
DTA[3:0] N FNAFH| CLKOUTA 1 dutycycle
DTB[3:0] LN A FEH] CLKOUTB ) dutycycle
ICPSEL[4:0] LN BAFER] ICP K/
LPFRES[2:0] PN HAEH LPFRES A/

PSDIR LTI AR SN T7 1)
PSSEL[1:0] LETPN BAS T AR A2 518 18 i B
PSPULSE LN BNAS TG AR RS Bl b
ENCLKA

NCLKe fit s I 40 4
ENCLKD

CLKOUTA i e AHEIER B GERO

DS117-2.9.1
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3.9 4

i I 44 % 55 ik

CLKOUTB i, B @& M it (BRI
CLKOUTC i C IEIER PP RO
CLKOUTD i, D iEIE Nt CBRIAD

PLL {12 &8s 5 a] LUE T A PLL I g N, tH AT DL i 2
ek R EREME T EIENAE S BB AR E S . PLL IR BHE 5 A]
PLAANS PLL S S0 s, a] DU B 22k 14 /B In hE
Ty EEEEME S B E IR E T

GWINR-2 #3441 PLL MEREITE S5 K 4-21 BRI ES L.

PLL ] %45 A B 8h CLKIN BEAT 4R i B CREARAN 45D, i 5 A s an T -

fCLKOUTA = (fCLKIN*FBDIV)/IDIV
fVCO = fCLKOUTA*ODIVA

fCLKOUTXx = fIN_ODIVx/ODIVx

fPFD = fCLKIN/IDIV=fCLKOUTA/FBDIV

e PwNE

fCLKIN Jy%i N8 CLKIN 45
fCLKOUTx: x=A/B/C/D, N A/BICID @& [t H i et
ODIVx: x=A/B/C/D, }y A/B/IC/D ifii& {1k 495 2 50

o fIN_ODIVx: x=A/B/C/D, 5y ODIVx I NI e, ERIA fvco, ZRIKIN 44 SEBr f i
.

e fPFD & PFD ¥ MiMii%, fPFD &/IMAA/NT 3MHz.
Bl ATt 8% IDIV. FBDIV. ODIV k45 2 B F R e E 5 .

3.9.3 SRR

DS117-2.9.1

GWINR &%) FPGA 7= 5 1 g i b HCLK 7 PASZ FF 110 578 i s 1 A4k
Pt &L T VRN B F 20 B A s D ek, i 3-42 Fos

3-42 GWINR HCLK =&E

/0 Banko
| |
SL L3
w L R w
ym— — 3
Y LA
| L L |
1/0 Bank2
[ JoBak []Hok
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3.10 K&

3.10 &%

YEu%F CRU B %k 78, GWINR &%) FPGA P2t T RIEFE W
KPR, EHTM . eifige. EEMNSHESHERES.

3.11 £ /[FEEN

GWINR %41 FPGA i & — IR R R BN MY, HEER
BISHFRINEOE A, TR DR B AL s DR AL, CFU AT IO
Ry A7 A 220 AT DAL B

3.12 {RiEELE

GWINR 7% FPGA F= 437 £ SRAM w2 fl1 Flash 4a#%. Flash Zmfati
FBESZEE AN Flash g et 523 H4h Flash 4ifE. GWINR #3443 3 DUAL
BOOT #x, JNHFAIRMUE T —Fh & ik ¥, ol LURYE B B 75 Z0K e B 4
P& & A4 Flash .

GWINR #7%1 FPGA 7= 5Bk T ek 5 F i ITAG it A0k, 1850
FrE o2 SR 1) GowinCONFIG it B, HF£ik 6 Miizl: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL 1 CPU. Frf fafhy ¢
JTAG A1 AUTO BOOT #ix. #4115 5153 M UG290, Gowin FPGA /47 %7
FEIE & FAH -

3.12.1 SRAM %%

GWINR %% FPGA 7= /i) SRAM Zwfe, SRk b )5 7 2 80 R 3
B .

3.12.2 Flash 4&%2

Flash 2 f2 i BC B SR AU - N Flash #oc. FHE, BB HEEM T
M Flash B G/%1% 5] SRAM fit & 50, 76 F UG B JLZR0 N BV AT 58 B 1)
Bo'E, IXFRECE 7B ARN “Pud JE R B sh 7,

GWINR #7%1 FPGA 7= B JRAZRAFIE 1N T ITAG & BIAE S REvE, 1P
P RFEA M A TR Nt ITAG #: D92 N Flash 5%
AR Flash R, gmftid fErhae 4 T DA IR R A L E 1B T/E, ffse
BJE, (RH Pk RECONFIG_N BRI 58 sE L A 2. LRI E & B T-1E
LR T ) KAE X FR AN T K3 P

GWINR %%l FPGA 7= i8S 4058 Flash gt s XUE shie =, 7
0= BiE S L UG290, Gowin FPGA /%54 4 72l B -F

3.13 FA &R

DS117-2.9.1

GWINR &% FPGA F=f Wk 7 — M Wimdk, wizidiE+ A MSPI %
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ILMNA 3.13 i R

FER SR HE 2R, Har B AR B s SR 3-15 .
& 3-15 GWINR-4 F &R A3 H S0 2R % IR

L5y HIES 50 HES f K

0 2.1MHzM 8 6.6MHz 16 13.1MHz
1 4.6MHz 9 7MHz 17 15MHz

2 4.8MHz 10 7.5MHz 18 17.5MHz
3 5MHz 11 8.1MHz 19 21MHz

4 5.3MHz 12 8.8MHz 20 26.3MHz
5 5.5MHz 13 9.5MHz 21 35MHz

6 5.8MHz 14 10.5MHz 22 52.5MHz
7 6.2MHz 15 11.7MHz 23 105MHZ?
#z 3-16 GWINR-1/2/9 |5 A& RO 4 S SR 1% IR

5 IS o i B K

0 2.5MHZ* 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz

3 6.0MHz 11 9.6MHz 19 25MHz

4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHZ?
¥E !

o [1] Bl

DS117-2.9.1

o [2]hiEHTF MSPI Zrfi =

215 64 PN PR

GWINR-9 #3F4 t i b b my PLd s o~ A = H A5 2
fout=250MHz/Param.

GWINR-4 #3445 i b s ] DL an ~ A EAS 2.
fou=210MHz/Param.

Hrp g% Param NECEZ 4, TuHly 2~128,

Fr AR IRIE T DY P Bt 3R g B, Gl RO E TAES 8, TSRS

AEEEALE (S
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4.1 TAE%ME

F!

BHS

T

FRVAEAETE I AR S A0 B AR 0 B 9 A v s d e R AR 2% R R ARV A B A it 2
%, mo B REARENTA s F A BEAE R AR 26 e TARVE B AR5 00 S IR TAE .

4.1 TE%H
4.1.1 X KIEE

4.1.2 #HEETEBE

DS117-2.9.1

< 4-1 B R KTEE
B g BAME | KA
Ve LV WA % H e -0.5V 1.32V
UV WA L -0.5V 3.75V
Veco I/O Bank & HL & -0.5V 3.75V
Veex A B LR P -0.5V 3.75V
Storage Temperature AR -65°C +150°C
Junction Temperature iR -40°C +125°C
< 4-2 R TAEEE
B g H/ME NI
Veo LV AR B 1.14V 1.26V
UV WA H 1.71V 3.465V
Vceox I/O Bank HiJf H & 1.14Vv 3.465V
Veex W 2.375V 3.465V
Ticom b GHRNI A7) 0°C +85°C
Tano ZEIR (LK) -40°C +100°C
!

TN [ ) 255 ) BR ARt F L RS B 223 UG804, GWINR-1 224 Pinout M, UGI116,
GWI1NR-4 24 Pinout T/, #1 UG803, GW1NR-9 #&f4 Pinout T/it.
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4 S HE 4.2ESD PR
4.1.3 iR EARIZE
F4-3 BiEEARE
R TP ™ w/ME HARE T NEN
P L s LT GWINR-1 1.2mVigs | - 40mV/us
Tranp (Power supply ramp
rates for all power GW1NR-2/4/9 0.6mVis | - 6mV/us
supplies)
Trawp veex | VCCX _ETRARER GWINR 0.6mV/us | - 10mV/us
Trawp vecio | VCCIO EFFRER GWINR 0.6mV/us | - 10mV/us
4.1.4 HRIEHRFFE
F+* 4-4 PRI
R ik - 3as I/O 257! YN
IR IR
Ins (Input or 1/O leakage current) O0<Vin<Vin(MAX) Vo 150uA
PN LN TDI, TDO,
Ihs (Input or 1/0 leakage current) O<Vin<ViH(MAX) TMS,TCK | 1O0UA
4.1.5 POR 14
% 4-5 POR BHEE#
R ik 2R w/IME YN
POR i | LAEAR BT vee 075 L
(H Power on reset voltage of VCCX 1.8 2
vee VCCIO 0.85 0.98
4.2 ESD gk
%% 4-6 GWINR ESD - HBM
e e GW1NR-1 GW1NR-2 GW1NR-4 GW1NR-9
QNS8S8 - . HBM>1,000V HBM>1,000V
MG49P/MG49G/MG49PG - HBM>1,000V
MG81 - . HBM>1,000V -
MG100P/MG100PF/MG100PA
/ MG100PT/ MG100PS - - - HBM>1,000vV
LQ144 - - - HBM>1,000V
FN32G HBM>1,000V | - - -
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4 S HE 4.2ESD PR
% 4-7 GWINR ESD - CDM

B8 ft: GW1NR-1 GWI1NR-2 GW1NR-4 GW1NR-9
QNS88 - CDM>500V CDM>500V
MG49P/MG49G/MG49PG - CDM>500V - -
MG81 - - CDM>500V -
MG100P/MG100PF/MG100PA
/ MG100PT/ MG100PS i ) ) CDM>500v
LQ144 - - - CDM>500V
FN32G CDM>500V - - -
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4.30C M A

4.3 DC S 4514

4.3.1 #HEEFTEBE DC B4
+ 4-8 HETESEEINM DC BS54

EAS it 1k wR/MA WRME | RN
/O i N\ HL i Veco<Vin<Vin(MAX) - - 210pA
Lyl (Input or I/O
leakage) OV<Vin<Veco - - 10pA
11O b7 Hiit
lpu (I/0 Active Pull-up | 0<V|y<0.7Vcco -30pA - -150pA
Current)
/O T LR
IPD (I/O Active VIL(MAX)<VIN<VCCO BOHA - 150}.1A
Pull-down Current)
SN ARAFAIG
FREEHLIR
lgHLs (Bus Hold Low Vin=ViL(MAX) 30pA - -
Sustaining
Current)
SRR i R
FREEHLR
leHHS (Bus Hold High Vin=0.7Vceo -30pA - -
Sustaining
Current)
SRR T
o 2 LR
| = 0=VNsV - - 150pA
BrLO (Bus Hold Low IN=Teeo H
Overdrive Current)
SRR e T
1o 2 LR
| = 0=VNsV - - -150pA
BHHO (BusHoldHigh INSVcco H
Overdrive Current)
SR PR RR A s
Veur L% (Bus hold trip ViL(MAX) | - Viu(MIN)
points)
/O HLF
¢l (I/O Capacitance) SpF 8pF
Vceo=3.3V, Hysteresis= HIGH - 500mV | -
Vceo=2.5V, Hysteresis= HIGH - 300mV | -
Vceo=1.8V, Hysteresis= HIGH - 150mvVv | -
- Vcco=1.5V, Hysteresis= HIGH - 80mv -
fign NIR i ceo Y :
Schmitt Trigge Vcco=2.5V, Hysteresis= H2L - 150mV | -
inputs) Veco=1.8V, Hysteresis= H2L ] 75mvV | -
Vceo=1.5V, Hysteresis= H2L - 50mV -
Vcco=3.3V, Hysteresis= L2H - 250mvV | -
Vcco=2.5V, Hysteresis= L2HI - 150mv | -
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4 BRI 4.3DC B KR

ZFK Eiiipu %t & /IME WARE | BKME
Vceo=1.8V, Hysteresis= L2HI - 75mV -
Vceo=1.5V, Hysteresis= L2HI - 50mV -

4.3.2 BHSHR
R 49 BTHR

Bt ik fih e | POl | RO
lcc Core HLFEH I (Vec=1.2V) LV 1.8 -
GWINR-1 | leex Veex HLE LI (Veex=3.3V) LV 1 -
lcco 1/0 Bank HLi HLIfE (Veco=2.5V) LV 0.8 -
lcc Core HIFHR (VCC=1.2V) LV/UV 2.8 -
GWINR-4 | lccx Veex HLE LI (Veex=3.3V) LV/UV 1.15 -
lcco 1/0 Bank HLi HLifE (Veco=2.5V) LV/UV 0.55 -
lcc Core HJFEH(VCC=1.2V) LV/UV 35 -
GWINR-9 | lccx Veex HLE LI (Veex=3.3V) LV/UV 5 -
lcco 1/0 Bank LI HLIfE (Veco=2.5V) LV/UV 2 -
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4 BRI 4.30C FL AR

4.3.3 YwIEZ TEER
= 410 wIETHER

e iR AAERTY | MAYE (mA) | KM (mA)
Y fE Flash i} Core HLJFHLIR(VCC=1.2V) LV A | - 1.9

GWINR-1 T2 Flash B Veex FLIEHLIE(Veex=3.3V) LV fiA | - 2.74
Y fE Flash i 1/0 Bank HLJFHLR(Veco=2.5V) | LV iRA | 0.06 -
4ufE Flash i} Core HLIFHLI(VCC=1.2V) LV A | - -

GW1NR-4 g FE Flash B Veex HL IR B (Veex=3.3V) LV A | - _
4ifE Flash B 1/0 Bank HIFH R (Veco=2.5V) | LV A | - -
42 Flash i} Core HLJRHLI (VCC=1.2V) LV WA -

GWI1NR-9 it Flash B Veex FUIE L (Veex=3.3V) LV fRA | - -
4ifE Flash i 1/0 Bank HLIEHRE(Veco=2.5V) | LVIRA | - -
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4.30C M A

434 I/O HEFETIEEH
£ 4-11 /O WETIERE
475 3R A Veeo(V) NI AT Vrer(V)
5/ ME B ARUAE SN B/ ME B AUAE SYNEE
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
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 II 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_II 2.375 25 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 1.5 1.7
SSTL33_II 3.135 3.3 3.465 1.3 1.5 1
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 II 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 15 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E | 3.135 3.3 3.465 - - -
MLVDS25E 2.375 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 I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 25 2.625 - - -
SSTL25D I 2.375 25 2.625 - - -
SSTL33D | 3.135 3.3 3.465 - - -
SSTL33D I 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D Il | 1.71 1.8 1.89 - - -
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4.30C M A

4.3.5 Bii I/O0 DC BS54

& 4-12 B35 /O DC ES451¢

SR Vie Vi VoL Von loL low
Min | Max Min Max | (Max) (Min) (mA) | (mA)

4 4

8 8

Iﬂch:lTngs’S,% -0.3V| 0.8V 2.0V sev| Y VeeoOAY 12 12
24 | -24

02V | Veeo0.2V |01 |01

4 4

8 -8

LVCMOS25 | -0.3V | 0.7V 1.7V sev Y Voo 04V P10
16 | -16

02V | Veeo0.2V |01 | -0.1

4 4

04V | Veco0.4V | 8 8

LVCMOS18 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V TERET
ooy | Veco02V |01 |01

0.4V Voo 04V 4

LVCMOS15 | -0.3V | 0.35*Vcco 0.65*Veco | 3.6V 8 8
02V | Veeo0.2V |01 |-01

0.4V Veeo-04V 2 2

LVCMOS12 | -0.3V | 0.35*Vcco 0.65*Veco | 3.6V 6 -6
02V | Veeo0.2V |01 | -01

PCI33 -0.3V | 0.3*Vceo 0.5*Veco 3.6V| 0.1%Veeo | 0.9Veco |15 | -05
SSTL33 | | -0.3V | Vger0.2V Veeet0.2V | 3.6V 0.7 Veeorl1V | 8 8
SSTL25 | | -0.3V| Vagr0.18V | Vaget0.18V | 3.6V | 0.54V | Veco-0.62V | 8 -8
SSTL25 Il | -0.3V | Vrer0.18V | Veeet0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V | Vrer0.125V | Vrert0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vrer-0.125V | Vegrt0.125V | 3.6V | 0.40V | Veco-0.40V | 8 8
SSTL15 | -0.3V| Vrer-0.1V Veeet 0.1V | 3.6V 0.40V | Veeo-0.40V| 8 8
HSTL18 | | -0.3V | Vger-0.1V Vier+ 0.1V | 3.6V 040V | Veco-0.40V| 8 8
HSTL18 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
HSTL15 | | -0.3V | Vger-0.1V Viert 0.1V | 3.6V 040V | Veco-0.40V | 8 8
HSTL15 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
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4 HURFE 4.47C JF K5
-
4.3.6 2% /O DC BB 5 451¢
& 4-13 £4 I/O DC EBS %%
R Eip AR N | A | BOK | B
LPANGENES
Vina,Vine (Input Voltage) 0 - 2.4 \Y
LA N LT Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 ) 235 |V
e s\ T , : Difference
Vrio ﬁfei%\lé)j ik (Differential INpUt | geyyeen the Two | +100 | - ; mv
Inputs
Iin i N\ I (Input Current) Egag: 8}[} or - - +10 HA
i HA v FELSF- (Output High Voltage _
VOH for Vop or VOM) RT =100Q - - 1.60 V
i H1 K FEL P (Output Low Voltage _
VoL for Vop of Vo) R =100Q 0.9 - - Vv
ZEAE4 H R (Output Voltage (Vop - Vowm),
Voo Differential) Rr=100Q 250 1350 | 450 | mv
Ze 1k U (AR Ak T
AVop (Change in Vop Between High - - 50 mV
and Low)
Vos f1 tH 2% (Output Voltage Offset) (RVT‘;%S/(?M)/ 2 1125 | 1.20 | 1375 |V
iyt ZIE AR Ak (Change in Vos
AVos Between High and Low) i i 50 mv
—_ A
s g oo VIR s ma
4.4 AC Frx45tE
4.4.1 CFU A x%54
2% 4-14 CFU R ES8%
" PSR
HFR g — Hf
Min Max
tLUTA_CFU LUT4 ﬁﬁ(LUT“- delay) - 0.674 ns
tLUTS_CFU LUTS EE(LUTE) delay) - 1.388 ns
tLUTG_CFU LUT6 EE(LUTG delay) - 2.01 ns
tLUT7_CFU LUT7 ﬁﬂ(LUT? delay) - 2.632 ns
tLUTS_CFU LUT8 EE(LUTS delay) - 3.254 ns
" B AL AL B E A7 d fan N H] (Set/Reset to | 1.86 ns
SRCFU Register output) '
I 1) 27 A7 4% 4 BF ] (Clock to Register
tco cru output) - 0.76 ns
DS117-2.9.1 61(71)




4 BRI 4.4AC FFIHEE

4.4.2 BSRAM ﬁ;&ﬂ%’l‘i
& 4-15 BSRAM K&
S >k ﬁ}g%g& A%
ZFR Eip Min Max <Ry
teono_ssrAN I 3 52 M 4k /# R i A] (Clock to | 5.10 ns

output from read address/data)

: I} B 1] 25 A7 25 % B ) (Clock to output | 056 | ns
COOR_BSRAM from output register) .

4.4.3 DSP FF<$51E
= 4-16 DSP B &%
S v ﬁg%é& A%
ZFR ik | Min Max FAAL
fcom b5 I 2% N 27 A7 4% (I 18] (Clock to output | 4.80 ns

from input register)

) W60 B K% (7 8 BT (Clock to output || 0|
COPR_DSP from pipeline register) '

. I 1% tH 27 A7 4% 1 18] (Clock to output | 084 | ns
COOR_DSP from output register) '

4.4.4 Gearbox FF ¥4
2R 4-17 Gearbox K F 55
A R iR /M AL
FMAXippr 2:1Gearbox Hi A\ 10 H K HATIH % 1000 Mbps
FMAXpesa 4:1 Gearbox ¥\ 10 f KEEATIHERE 500 Mbps
GWINR.1/4 FMAXipesx 7:1/8:1/10:1 Gearbox #ii N\ 10 i KHATH = 1000 Mbps
FMAXopor 1:2Gearbox #iith 10 e K HATIHER 1000 Mbps
FMAXosera | 1:4 Gearbox it 10 5 K H /T8 % 500 Mbps
FMAXoserx | 1:7/1:8/1:10 Gearbox #iiHi 10 #x KHATIHER 1000 Mbps
FMAXppr 2:1Gearbox iﬁj)\ 10 E%j(%'ff@% 1200 Mbps
FMAX|DEs4 4:1 Gearbox iﬁj)\ 10 B%j(%ﬁtﬁ$ 600 Mbps
. . . . oA =, A
FMAX oecs ?}.31/8.1/10.1/16.1 Gearbox fii A\ 10 BRHATIHE | o Mbps
GWINR-9 —
FMAXobpR 1:2Gearbox %t 10 f K HATH AR 1200 Mbps
FMAXosers | 1:4 Gearbox %t 10 & K ATHEE 600 Mbps
. . . . A =] Ay
FMAXosea, %7/1.8/1.10/1.16 Gearbox #ith 10 F K HATH 1200 Mbps
!

LVDS 10 38 % Al LA F| 1Gbps, H 2 ETE R 1:4 1:2 W, PYAZIE FE AT g 15 A B AH B 1 385
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4 S HE 4.4AC FF M
= 4-18 B 10 Fmax
Fmax
R —
i /IME (Mhz)
DriverStrength = 4mA DriverStrength > 4mA
LVTTL33 150 300
LVCMOS33 150 300
LVCMOS25 150 300
LVCMOS18 150 300
LVCMOS15 150 200
LVCMOS12 150 150
¥E!
Wi loading 4 30pF HL% .
4.4.5 B0 /O F 45
£ 4-19 SMEPFF RS
S I . 0
N 1
- Min Max Min Max Min Max
HCLK Tree delay | TBD | TBD TBD | TBD | TBD | 1ns TBD TBD
PCLK Treedelay | TBD | TBD TBD | TBD | TBD | 8ns TBD TBD
Pin-LUT-Pin Delay | TBD | TBD TBD | TBD | TBD | 2ns TBD TBD
|O Buffer delay TBD | TBD TBD | TBD | TBD | TBD TBD TBD
=H 1=
4.4.6 /AR X
#* 420 A RRFTEESH
SRR i B w/ME G wNE
SRR T GW1NR-4 99.75MHz 105MHz 110.25MHz
. (0~+857) GW1NR-1/2/9 118.75MHz 125MHz 131.25MHz
MAX FR R GWINR-4 94.5MHz 105MHz 115.5MHz
(-40 ~ +1007C) GW1NR-1/2/9 112.5MHz 125MHz 137.5MHz
tor i R e 43% 50% 57%
toparr i B BB RS 0.01UIPP 0.012UIPP | 0.02UIPP
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4 S HE 4.4MC JF A5
4.4.7 SR FFFFE
421 TN S
2t TH L G B/ME B KME
CLKIN 3MHZ 400MHZ
C6/I5 PFD 3MHZ 400MHZ
Ad VCO 400MHZ 1000MHZ
CLKOUT 3.125MHZ 500MHZ
GW1NR-4
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 800MHZ
CLKOUT 2.5MHZ 400MHZ
CLKIN 3MHZ 400MHZ
c7/16 PFD 3MHZ 400MHZz
C6/15 VCO 400MHZ 1200MHZ
CLKOUT 3.125MHZ 600MHZ
GW1NR-9
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 960MHZ
CLKOUT 2.5MHZ 480MHZ
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
C6/15
VCO 400MHZ 900MHZ
CLKOUT 3.125MHZ 450MHZ
GW1NR-1
CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 720MHZ
CLKOUT 2.5MHZ 360MHZ
CLKIN 3MHZ 400MHZ
PFD 3MHZ 400MHZ
GWI1NR-2 C7/16
VCO 400MHZ 800MHZ
CLKOUT 3.125MHZzY 800MHZ
El

DS117-2.9.1

[L]AN [ I8 T8 (1 fe /N AR T RE AN ], A EIE 2 B/ VCO Hir i 4ii%6/128, R 3.125MHZ /
2.5MHZ; B/C/D i 5 Z AR 2 5 RIS E) KA, 25 AR A JEE B, AR

N7 /128,
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4 HURFE 4.5 HI R4 AL U

4.5 ARPIRFR S

4.5.1 DC BBES 4514 1
(TJ = -40~+100°C, VCC = 108~132V, VCCX = 162~363V, Vss = OV)
< 4-22 A RIATE DC BS54
" RAME .| Wake-up
HFR 5 <R 1v2 B ] &A%

3
VCC VCCX

B A (wh /N, 543 EE 100%,

2.19 0.5 mA NA

25ns)* VIN = “1/0”
R el 0.1 12 mA NA
B 0.1 12 mA NA
TR AR R 0.1 12 mA NA

XE=YE=SE= “1” , £ T=Tac

| = 7 ) y v M K

R leca 980 25 WA NA OmA. T=50ns 2 J&, WHEBER
25-50 H VAN o
( ns 2 [a]) e R, 11O IR N
RSN
R lsg 5.2 20 bA 0 Vsss Veex M Vee

o [1XLEFUE IV E R HRRUE, WA R 2 m Tz B U .
o [2lccy 1E Trew AN AR 17155
- ARV Thew< Tacc
= Thew = Tacc
- Tace<Thew - 50ns: lcc1 (New) = (lcc - lec2)(Tace/ Thew) + lec2
- Thew>50ns: lcc1 (Nnew) = (Icc - lec2)(Tace/ Tnew) + 50NS*lcc2/Thew + Iss
- t>50ns, lcco=lsp
[3]M\ wake-up time [0 ZIHF U6 Ve 20K T 1.08V,

4.5.2 ﬂj’ ﬁ 1,5,6
(T; =-40~+100C, Ve = 0.95~1.05V, Veex = 1.7~3.45V, Vss = 0V)
< 4-23 P NFER FSEFIR
i DAk S ZH e 5 /ME S PNEN <K )
WC1 - 25 ns
TC - 22 ns
7 e B[] 2 BC Taces - 21 ns
LT - 21 ns
WC - 25 ns
%%%/%%Fé’é?Ué&?Eﬁﬁ%ﬁjﬂﬁ I\Eﬂ Tnvs 5 - uSs
B A7t DR RIS (8] CREAAR FBR) Thvht 100 - us
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4 A 4.5 F P INAE L AEFE
i Daki Sz ZHY s w/ME IZNIEN <K 2
B AE it 3] Gt 2 2 SIS ] Togs 10 - us
G P ORASF IS [1) Tpgh 20 - ns
B [A] Throg 8 16 us
5 1 £ N ] Tupr >0 - ns
P o PR FF IS (7] Twhd >0 - ns
PG5 2 'S R R S ] Teps -10 - ns
SE F| e/ e 7 i ] Tas 0.1 - ns
SE FikiH iy ey HLSF I ] Tows 5 - ns
by 1k YR 8 ST ) Tags 20 - ns
bk R PR AR I ) Tadh 20 - ns
i R R IR (7] Tan 0.5 - ns
wcC1 Tan 25 - ns
- . TC 22 - ns
F;i;%iﬁi&iﬁ%hﬁﬂ‘ BC 21 - s
LT 21 - ns
WC 25 - ns
SE Rk IS HL T[] Thws 2 - ns
PR A2 ) [ Trev 10 - us
MO A7 ik ] T - 6 ms
PEBRIN A] Terase 100 120 ms
BRI 1] Time 100 120 ms
i FL B R LB U Wake-up 1 (8] Tk _pd 7 - us
REHLORAF IS (8] Tsph 100 - ns
Ve BT 1] Tps 0 - ns
Voex PRI [A] Ton 0 - ns
E!
o [L]iXUis i vl RE 2 U s
o [2liXECHEUE A HBHE, LR A L
o [3]fEf5 5 XADR.YADR.XE H YE 15 5 H G, Tace KIFFEHIS 8] 9 SE 1551 LR
EEEL S DOUT Hl /A7 B BIFE T — KA R E T 4R
o [A]Tn WA S AR TFAE 2B T — IR BE R IRAE AU RARIS [R],  [F]— M HbkAE T — K
BERR AT ARERE S ANPIIRG [F)— MR B TTAE N — AR BR AT A BB S AP . X FhFR
Hil T 2 % B,
o [SIFTHMEIEAA Ins [ L FHHSES A1 R] 1ns [ R BEAT A (]
o [6]3% {55 X\ YADR. XE fll YE (55 T E R DIREF Tace IBTIE], Tace A SE [ EFHHT
WIS
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4 F 4.5 HI R4 AL U

4.5.3 B{ERTFE
& 4-1 GWINR F PRI e FF

XADR

XE

YADR

b 4

& 4-2 GWINR F P INERIERIERFF

SE

ERASE

Twhd

o
XADR

XE P

YADR

YE

DIN
PROG __ 1 7E = LI
W, ooy
NVSTR A i Iy L A
[ 4-3 GWINR F PIRFBREIERF

YE

SE ;o

KADR

YADR

XE _4} I "

ERASE = Twh
Twpr Tnvs

Terase wg Tnhv o, F Trdov
Ll Lafi

- X

NVSTR % T
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4 BRI 4.6 YmFEHE D bt

4.6 HRIZE O FERE

GWI1NR %%l FPGA /#/i GowinCONFIG Fit B # 7 H&2ik 6 fh, A5
AR, SUEshE . MSPI R, SSPI#ixX. CPU . SERIAL &
R, TFEYI(EEIES L UG290, Gowin FPGA /50 2 B2 B FHY-

DS117-2.9.1 68(71)



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

5 BT IRE R

5.1 84

5.1 sgtFar&

s % RN 5-1 K 5-2 Fis
5-1 9k PSRAM B E& & 75 3%-ES
GWINR - XX X XXXXXX

Product Series ———

GWINR
Core Supply Voltage

LV 1.2V
uv 3.3V

ES

Logic Density
11,152 LUTs
4 4,608 LUTs
9 8,640 LUTs

DS117-2.9.1

5%%14% BiER

Optional Suffix

ES Engineering Sample

Package

QN88 (QFN88, 0.4mm)
QN88P  (QFN88P, 0.4mm)
MG81P  (MBGAS81P, 0.5mm)
MG100P (MBGA100P, 0.5mm)
MG100PF (MBGA100PF, 0.5mm)
MG100PA (MBGA100PA, 0.5mm)
MG100PT (MBGAL100PT, 0.5mm)
MG100PS (MBGA100PS, 0.5mm)
LQ144P (LQFP144P, 0.5mm)
FN32G (QFN32G, 0.4mm)
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5 ST HEE

5.1 84

&l 5-2GWINR &4 & 75 3%-Production

GWINR - XX X XXXXXX CX/IX

Product Series grég?nmercial
GWINR -
Core Supply Voltage — | Industrial
LV 1.2V Speed
UV 3.3V 4 Slowest /5 /6 /7 Fastest
) ] Package
Logic Density QN88  (QFNS88, 0.4mm)
11,152 LUTs QN88P  (QFNSS8P, 0.4mm)
22,304 LUTs MG49P  (MBGA49P, 0.5mm)
4 4,608 LUTs MG49G  (MBGA49G, 0.5mm)
98,640 LUTs MG49PG (MBGA49PG, 0.5mm)
MG8LP  (MBGASLP, 0.5mm)
MG100P (MBGAZ100P, 0.5mm)
MG100PF (MBGA100PF, 0.5mm)
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