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2.2 FramfE R AR

* 2-1 FRERIR

Erdas GW1NR-1 GW1NR-4 GW1NR-9
145 H T (LUT4) 1,152 4,608 8,640
A7 (FF) 864 3,456 6,480
I3 A7 AR S B AT 2
S-SRAM(bits) 0 0 17,280
POk s S BEN At 4
B-SRAM(bits) 72K 180K 468K
HolR s SN A7 20 H
B-SRAM() 4 10 26
FH 7 N A (bits) 96K 256K 608K
SDR SDRAM (bits) - 64M 64M

. B 32M(QN88P) 64M(QN88P/LQ144P)
PSRAM (bits) 64M(MG81P) 128M(MG100P/MG100PF)
NOR FIASH (bits) 4M - -
Feyd: 4% (18 x 18 Multiplier) 16 20
BiAHIA(PLLS) 2 2
I/0 Bank % 4 4
S NIIOF 120 218 276
M E (LV A 1.2v 1.2V 1.2V
fEE S (UV A - 2.5V/3.3V
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2 7= iR 23 HEFERIE
2.3 HRERIFE
%+ 2-2 ZEFIFEIR
B el Memory 2574 e A
ONES GWI1NR-4 SDR SDRAM 64M 16 bits
GW1NR-9 SDR SDRAM 64M 16 bits
ONB8P GWI1NR-4 PSRAM 32M 8 bit§
GW1NR-9 PSRAM 64M 16 bits
MG81P GW1NR-4 PSRAM 64M 16 bits
MG100P | GWINR-9 PSRAM 128M 32 bits
MG100PF | GWINR-9 PSRAM 128M 32 bits
LQ144P | GWINR-9 PSRAM 64M 16 bits
FN32G GWINR-1 NOR FLASH 4M 1 bit
%+ 22 HEMHEKAR /0 ERFIR
S [&] £ (mm) R (mm) GW1NR-1 GW1NR-4 GWI1NR-9
QNS88 0.4 10x 10 - 70(11) 70 (19)
QN88sP 0.4 10x 10 - 70(11) 70 (17)
MG81P 0.5 45x4.5 - 68(10) -
MG100P 0.5 5x5 - - 87 (16)
MG100PF* 0.5 5x5 - - 87 (16)
LQ144P 0.5 20 x 20 - - 120 (20)
FN32G 0.4 4x4 26 - -
!
e [1] MG100PF #£&f%: MG100P (fLfit -1 # 1 £k C1/C2/D2/F1/F9/ATIAG [f] pinout
o AFM GWINR R%1 FPGA 7= 3 4 R A4 57730, #I51ES W 5.1 24 dr
£
o I EIEZ I UG804, GWINR-1 23} Pinout F i, UG116, GWINR-4 #3 {4} Pinout
F 0t % UG803, GWINR-9 #54f Pinout T-fiit.
e JTAGSEL_N il JTAG &2 H /5% K, JTAGSEL_N 5| AT ITAG F £ 4 5|
(TCK. TDI. TDO. TMS) Ar[FEEE N 11O, bR KEHE K ITAG THK 4 4
5| F A 110 BRI . 24 mode[2:0]1=001 i, JTAGSEL_N &5 JTAG Bl &1 4
ANMEJ (TCK. TMS. TDI. TDO) HJ AR & N GPIO, LLhf & KH F' 110 %o 1.
Y5 BiE S % UG119, GWINR Z I FPGA /5t 1 55 E BT F
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10
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CFU | | CFU | | cFU | | cFU | | OSC ©
10

CFU | | CFU | | cFU | | CFU | | cFU
I0B
DSP T
CFU | | CFU | | cFU | | CFU | | cFU "OB

1

K 3-1 5 GWINR e ~is B. GWANR N R G 355085 - (SIP),
BT a3k GWIN &5 FPGA 776 J2 Memory {8 H . 55T Memory
ORI, 12 I 3.2 Memory.

GWINR R7%1 FPGA 7= fhas N H & — N2 BT fEs, SRS A
HAE(10B), #RFW ik T ERSHENLTiE2S (B-SRAM) fibk. #7155 4bH
it DSP. PLL % A W IR A 7 INAFE 550 User Flash, SZFEBER J5 31
hig. WEBIREEENE BG5S LR 2-1,

GWINR R7%1 FPGA 7= i 3 2 i) 41 535 4 A vl Bic B Th g #. 6 (CFU,
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3 ZMN A

3.2Memory

Configurable Logic Unit). fEZ8FNERIZIEAT. 21 REHES ], ARIZEER
FAFATHEANGHOR R . S EC B ThRE ST (CFU) BLE M AR K (LUT4)
AR AR A 2B, Fo A7 23 1 U7E GWANR-9 28 FH ¥
VRS G2 0 3.3 Al B ThAs st .

GWI1NR R%| FPGA 7= 1) 11O T An (e 4 El, DL Bank 547
%1145, 43 %15 BankO. Bank1.Bank2 il Bank3. iX L& 1/0 %5545 SDRAM
O BB B AT B A7, 505 0 11O BEYR A 25 K o 11O B S HE 22 B AR
YREEE TR . SDR TAER A AIEM DDR . #H4H{EEi1E3 0 3.4
o O\ H AR

GWINR %741 FPGA 7= i FIHUIRFRSHEALF g2 (B-SRAM) TE#FN
I ATHES . — 4> B-SRAM [ %5 &8 K/ R 18Kbits, 32 HF 2 Fhic B 5 =0
B, VRIS RiES W 3.5 HUREF S BN LA S ik .

GWINR #%| FPGA F= i IN ik 7 H P INF IR, HHEBEASER.
giiE BiES W, 3.6 H P INAE R R .

GWINR %71 FPGA /=i Wik | #0715 5 /B DSP. DSP fE#%
N EBEEATHED, B DSP S AN $on, BN ZE BT S A ET N
14%(pre-adders), P/~ 18 (iffafk#s (multipliers) fl— > =4 A\ FIFARZ
Iz B T (ALUSS) . VLIS BiES I 3.7 B s S A H s

GWINR #7%1 FPGA 7= HH Wik 78U PLL %R . &3 54K PLL
REERAENE P AL AT DAZE S I B, @I e B AN 5] 1 2 80T DAIEAT I ) 450
RAFFE(EARN 0 AR, (52 LIRS ThEE. [ P2 5 A ik a] g A
F IR, X 2.5MHz 3| 125MHz FRH SR VE R, A MSPI grFEc & A
AARBERTBh o N AR IRSE AL AT G AR B B B, B BRORE B PTIA 5%, RIS
BIEZ 0L 3.8 8. 3.12 i N idfk.

A, FPGA SN E 735 KA gfE A 2k 5. 70 (CRU, Configurable
Routing Unit), & FPGA W FTA RIS ALER X R, WECEIhAE R IT
(CFU) 110B WHES# G m L Bili, @ | CFU WA 1I0B P38
FE TR, AR R EE &= Tk FPGA BB sh A . test,
GWINR %741 FPGA 7= ik 24t 7 35 i & BT e 550, KL TR, &
BN, URmFEIETSE. FHEAEE/TS% 3.8 e, 3.9 K4, 3.104
REEN.

3.2 Memory

GWINR %741 FPGA 7 b AF 53, SR ALK Memory 2 & AR RA
—FF, HEEIES% 2.3 HARERIIR.

3.2.1 SDR SDRAM

DS117-2.7

i

FHUS ] 4.5ns/5.4ns
AP H5iZ. 200/166/143MHz
. 16bits

EEZE (G
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3 ZMN A

3.2Memory

o PERIIKL L
WEB R AU EE (IM x 16 bits x 4ABANK)
o HAYFE A4

— bk Bk R S A SRR . 2 B E 3
- RERKSE: 1. 2. 4. 8FEEHE BT
- R e [ AR
- RKREBRFI SR
- FRIFIETIRE
T BRI e
3 il A0 B T
4,096 Jill 3 i #A/64ms
3.3V+0.3V it ?
e LVTTL 11
vyl
SRR 5 2 4-1 4oxt iR KT
Bk

GWINR %%l FPGA 7= i # i) SDRAM & — N Ei# i CMOS [[)25
DRAM 1, A&~ 64Mb. SDRAM W #3EHEVI BANK, 4 BANK k
/NN 1IMx16 bits, £~ BANK H 4096 17 x 256 51| x 16bit (1476 B4 51 45 5 o
TR E M S EAE RO, P B R R A I an 7 B RN 5k K R
A, SDRAM R #5158 B FIEHE K P e 5 NEE . BAER B2 E
B S, ARG AT I B S A . iR F S A E R A K SCRE 1. 2,
4. 8 T E I, ARG A A i Bk . R H A TS Tl
REFRMLE AT HIAAH, TABEERKEGEHRGE5). SDRAM #E4t H 3k
BINRE X H R IIRE, BLAh, diRft T mIEREF A, H v LLERR S
& R A KRG MEREIA BB

SDRAM #2 O HfiL B H R A 3.3V, iE$#2 SDRAM [ BANK H [T 75 22 [ 5
P 3.3V, HAEEESHR 4-2 X TIEIEHE.

5 AR Z YR AL IP Core Generator 32 3¢ N #1405 SDR SDRAM
AR P, [ FEHI2H 1P 7] PLHE 352 i SDRAM L HVIIEL, i,
H ST EEE, B P i IR ) 8 13 S i R R0 AT, VRS B &%
IPUG279, Gowin SDRAM #1241 1155

3.2.2 PSRAM

DS117-2.7

B

i P AR 166MHzZ

DY A E Y k)

AL 55 8 bits
5 R 87 RWDS
1AM R BT

#B5rFE 51 H Bk H PASR
TR A RHR AR 2

RIEA L DPD

........Em

10(60)




3 GRS

N
o3

3.2Memory

IXEhfE /7. 35,50,100 F1 200 R

TR ]

16/32/64/128 F-Fi 7 K

RS T A7 4%

o 1.8V ftHiHE?

e

RIEBLHIE S % UG804, GWINR-1 #5814 Pinout F4#, UG116, GWINR-4 #F Pinout F
AR UG803, GWINR-9 #/4# Pinout FH-

PSRAM #z LR 1.8V, EH: PSRAM [ BANK HLJE 75 Z & &
1.8V, HHELRIESHER 4-2 #HEE TAEGHE.

E SR SRR AE IP Core Generator 323 N #RIZMES ] PSRAM $5:4
AP, fEAEHIERE 1P AT LLE 3h 58 PSRAM ERWIIGL, TR HESEE
1, F P 4 B3 ) 28 1) 52/ 5 ) P AR RO AT, VE40(5 Bi5 275 IPUG525, Gowin
HyperRAM & PSRAM Memory Interface IP /7 /77555

3.2.3 NOR FIASH
i
® AMb {7 fif A A, HEIT 256 15
® Uff SPI;

DS117-2.7

® fEFHZE. 100MHz;

- W BRI ATIE 160Mbits/s ~ 70MHz (2.1V~3.0V)
- W BRI AT i& 120Mbits/s ~ 50MHz (1.65V~2.1V)
- X AR AL T ik 80Mbits/s

® H/TEMFS LRy
- AR E AR WA S R
- TURNEEPE R

® /1> 100,000 VK Zw P

® U ) AR R R AR A

- DUYmAERS[E]: 1.6ms;

- Sector #£[xH1E]: 150ms;
- HEERITTE]: 0.55/0.8s;
- S ERRETIE]: 6s/3s;

® RIHHIZH:

- Sector: 4K T
- . 32/64K FHAY,

® KThkE:

- FRNLHR: 0.1uA;
- KRWTER: 0.1uA;

® L

11(60)
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3.3 ATACEVIREH T

\

=
od

3 A

- WA EAME—R 128 £211 ID;
® K¥ERAfENEm Al 20 4

3.3 AJECEINRER T

3.3.1 &4y
A it & Th At B 6 (CFU) &8 i GWINR £%1 FPGA 7= S ) 3L A 8,
A~ CFU H AT e B & 55 #. G (CLU) AN A] g A2 AT 28 SR G (CRU) L Y . B4
CLU iU/ rIfic & Thfig i+ CLS(Configurable Logic Slice)2H ik, Frhrlfd &
DiRe F g R RS, 1ES K 3-2.
[& 3-2 CFU &#ar~EE
e Carry to Right CLU
CFU
CLU
s
CLS2
CRU
CLS1
CLSO
A
- cawyfomleftcu |
)
SERG & BRI A 3. WA B, WA 2k SRR T Y Sk,
X*T CFU EZVE4(Z B, i &% UG288, Gowin A/ £ 1554 77 (CFU)
15
3.3.2 AL EiZiBE T

RGBTSR A B IR AR . AR AR AN i e o
o LAREHERMA
BAERKAITUGEEN D 4 MAERR(LUTS), ATECEEE I

DS117-2.7 12(60)
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3 ZMN A

3.3 ATACEVIREH T

DS117-2.7

SEHL E I A R R T RE

- A E IR A A E R 5 A B R EK(LUTS).

- WA EDRE A R E R 6 AN E(LUT6).

- PUANHTEEE SR A AR E R — A 7 BN R (LUTT).

- )\/NATEC B DhEE A (S CLU) FITAC B s — A 8 M N AT 88 (LUTS).
o HARZHMEA

sE AU EE, BRI E REARZ AR (ALY), FESEBLCL T DhRg:
v fgis 5
TRy, BRI Akt E s
Ehicas, B4R T HE . /N T BRI R 25 8

S R T
o (FhifE AL

GWINR-Q #3F 3R, R, nl H nIic & 2 5 5o il 16
X 4 DL A ERASBEN LA S (S-SRAM) BY IS 8% .

Gowin = PR SCRFS A0 SO 1) 5 SRS BLER A B A LATfif 5
(S-SRAM) [IHIGEtk . R A7 it as I s 70X B8 A dm AR I 58 BN
HFRy

A EC B Ih e (CLSO~CLS2) 1 & & AT A7 #8(REG), Wl 3-3 Fiiw.
& 3-3 CLS v FER~=E

—D
—CE
—>CLK Q
—— SR
—GSR

13(60)




3 ZMN A

3.3 Al & 1)

AE L IT

% 3-1 CLS hHFRERES A

Ee4 U0 | i
D || AR
CE || CLK [ REfs 5 T o b o (s Rt T (e 2
CLK |1 | MEhEe, mEN AR FE R 2
KBS RN, o E IR
o [l
o FAHEL
=R ' e mwmf
o REEN
o EAEEN
SRR, REN IR
34 o SbEAL
GSR™ 11 e mympy
o ELREEM
Q O | #frme
E!

o [11{E'5 D MRIERT LUL SRR —rI L & Thae iy v E — BRI, Wl RLESERE T
CRU M#iN . UG /EB R S BB LT, A A7 a7 mT LA A e o

e [2]CFU HAIfiC & Ujhe fr i) CE/CLK/SR ¥ m] Sl 7 i B ik % .

e [3]7£ GWINR %741 FPGA /=i Nk, GSR il Hi#ELiER:, Al CRU.
[4]SR 5 GSR [Ai 4 % GSR A= It/ 2%

333 HhHFBFEATT

AL BIR . IC CRU ) Zhfe B PIANJT 1 -

o IAILEFELIAE: v CFU KM AAE SR MM A JEIE %

o LBHEIIAE: U CFU A/ 5 Stk &, W% CFU
B4 \CFU Z MR LA K CFU Fl FPGA P 35 & D R A H 2 [ (R 7 42

DS117-2.7

Py
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3 ZMN A

3.4 % N\ AR

3.4 MR

3.4.1 &

DS117-2.7

GWINR %1 FPGA F= /1) I0B FE 445 1/0O Buffer. 1/O 2 %5 DL A AH

AR 28 B IR R0 =N 0 - an B 3-4 B~ NS 10B 4 iR = I, 57 10B
BITAAE T A 11O EII(FRic A A A1 B), 'BAITAT DARC B — 40 2 705 5%t
AT DLE A $m 5 5 or A AL &

3-4 IOB &= E

/

Differential Pair Differential Pair
A A

“True” “Comp” " ” “True” “Comp”

PAD A PAD B PAD A PAD B

A A A A

A \ 4 A \ 4

Buffer Pair A& B Buffer Pair A& B

A A A A A A A A

1a

1d

oL
od
1d

ol
1d

— O — O O
(@) O o O (@]

10 Logic 10 Logic 10 Logic 10 Logic

»
»

nduj
Bunnoy
ndino
Bunnoy

S
ndino
Bunnoy |
10
ndu|
Bunnoy
ndu|
unnoy
ndino
Bunnoy|
M0

ndu|
"~ Bunnoy

<«

Routing Routing

GWINR %% FPGA /= IOB B ZhREHS &

FTF Bank ) Veco ML

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

PG5 LR IE .

PEAL A5 5 RSl FL YR I T

AL = S Slew Rate &7 .

AN 110 1A ST ) Bus Keeper. i/ N7 HLFH & Open Drain %t
T

THRFRAER

/0 #HE - iEm . SDR LA K DDR % £ fifki .

GW1NR-9 24/ BANKO 37 MIPI i\ .

GW1NR-9 #/f BANK2 45 MIPI %t o

GW1NR-9 %34 BANKO 1 BANK2 37 #F I3C OpenDrain/PushPull %45
KTty N A ER ) 5 2 VR4S B, W[ 53% UG289, Gowin 7/ 472l /1
EH (GPIO) M /1151,

15(60)
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3 ik

3.4 % N\ AR

3.4.2 /O BB LR

GWINR %% FPGA 7= i) 1/0 fi5 4 4~ Bank, P 3-5 fios, &4
Bank A A7) 1/O HJE Veco. NCHF SSTL, HSTL £5 1/0 f A bpitE, &4

Bank it fit—

N

ML S5 B K (Vrer), P AT LLIERAE H 1OB N B 11 VRer

JR(ZET 0.5%Veco), WATEFESMEN Veer FIA (] Bank HEE— 110 &
JEE RS Vrer HIN) o

3-5 GWINR H I/O Bank 3 R~EE

1/0 Bank0

eueg O/l

GWI1NR

1/0 Bank2

Tueg O/l

GWINR %1 FPGA F= {73 N LV F UV AN RCA :
LV A 2844 3 FF 1.2V Ve fiLEE L, AT PAH 2 PR IDRE R 75 R
Veco IRIEFEE T4 1.2V, 1.5V, 1.8V, 2.5V, 3.3V HEH RIEHE.

UV WA S5 (8 P se Bl e — B R At e, N EREE R T 2R R R 2%, A
MBS HE 1.8V, 2.5V, 3.3V fltHH L,

Veex X F5F 2.5V 8( 3.3V L HL % .

£ GW1INR-9 #84th, BankO f£) 110 3Z# MIPI #i N\, Bank2 i 1/0 S fF
MIPI i i . Bank0 1 Bank2 1 1/O 37 #F MIPI I3C OpenDrain/PushPull # .
HAh 23 A SRR

!

o HHMEAER (GPIO) BRURA R =AM Lo,
o AFEFASIFNMERE TEREIES% 4.1,

AR 1O i FRHERT Veco FIZER IR 3-2 .

% 3-2 GWINR &% FPGA R EFMm /O 2B B BH &R E

i 9K B fE 70

ho A s | Bankvecon) | 1 FHERIER | RERE Veer
LVTTL33 B3 3.3 4,8,12,16,24 p 5

LVCMOS33 B 3.3 4,8,12,16,24 2 %5

LVCMOS25 B 2.5 4,8,12,16 P 7&

LVCMOS18 B 1.8 4,8,12 = @

LVCMOS15 B S 1.5 4,8 = @

DS117-2.7 16(60)




3 4Efy

=
5

I

3.4 % N\ AR

e PN e Bankvecov) | ST EIED | it | REHE Veer
LVCMOS12 B Ui 1.2 4,8 & i
SSTL25_| B 25 8 % &
SSTL25_1I B 25 8 % &
SSTL33_| B 3.3 8 % &
SSTL33_lI B 3.3 8 % &
SSTL18 | B S 1.8 8 i &
SSTL18 I B S 1.8 8 i &
SSTL15 B 1.5 8 i &
HSTL18 | B 1.8 8 i &
HSTL18 I B 1.8 8 % &
HSTL15 | B S 1.5 8 e &
PCI33 A 3 3.3 N/A o 5
LVPECL33E ZEoy 3.3 16 % o
MVLDS25E FE4y 2.5 16 E e
BLVDS25E FE4y 2.5 16 E e
RSDS25E o 2.5 8 i &
LVDS25E o 2.5 8 i &
LVDS25 F4y 2.5/3.3 3.5/2.5/2/1.25 | & %
RSDS 5y 2.5/3.3 2 i &
MINILVDS ZEoy 2.5/3.3 2 % o
PPLVDS ZEoy 2.5/3.3 35 % o
SSTL15D FEGy 1.5 8 & e
SSTL25D | FEGy 2.5 8 & e
SSTL25D I o 2.5 8 i o
SSTL33D | o 33 8 i o
SSTL33D I 0 3.3 8 i o
SSTL18D | o 1.8 8 i o
SSTL18D I ZEoy 1.8 8 74 o
HSTL18D | ZEoy 1.8 8 74 o
HSTL18D I Fy 1.8 8 5 @
HSTL15D | Fy 1.5 8 5 @
MIPI Zoy TBD TBD TBD TBD

3.4.3 R LVDS it

GWINR %741 FPGA 7=/ it] BANK1/2/3 325 LVDS #ith, B
BANK1/2/3 AN 100 R a4 N\ 2543 UG HC FEBH . BankO 2P EE 100
Wi iR N\ 22 43 UL B . 7F BANKO/1/2/3 7 LVDS25E. MLVDS25E.
BLVDS25E %5 Hi P27, FE4I1{E BiE S I UG289, Gowin 7/ %4 2/ (GP10 )

DS117-2.7

T -
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3 LR 3.4 B N H s

B LVDS [ A vE4R{E BiE 2 0L UG116, GWINR-4 2/ Pinout FE4Y,
A71UG803, GW1INR-9 2/ Pinout 4/

LVDS % A\ 10 75 Z AN 100 KR 2% b B BEAR TTAD , % itZ % il
3-6 FTams
3-6 H LVDS &it+SEiER

GWINR-4/9 -
Sender . ) Receiver
txout+ rxin+ txout+ rxin+
(1509 ) g [ Logic 24— 50Q )—bd—e
(1 50Q ) e ’ Array /> (500 ) e
txout- rxin- txout- rxin-
A y
10 Buffer 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E 2574y 10 % i UL A B FH 9 2% 15 2
I, UG289, Gowin A/ Fd /& # (GPIOL /15[,

3.44 1/O 24§

K 3-7 5 GWINR %% FPGA 7= 5 11O 3B % H 3657 -

3-7 /O iZEiat ~EE
TCTRL TCFF >
GND —»>
SER
ISl |
TDATA » OUTFF »
IODELAY

DS117-2.7 18(60)
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3 ZMN A

3.4 % N\ AR

DS117-2.7

K| 3-8 N GWINR £7%1 FPGA P25 181 110 B3 (K1 NEB4Y o
& 3-8 /O iZ BN T~=E

Cl

- DI
N
X —>)
» INFF - DIN
IODELAY
—
» |EM IDES
> > Rate —— 0
Sel .

GWI1NR %1 FPGA 7= 5 1) 11O 1B %8 () 2H e i B -
HERIE R

K| 3-9 ML IODELAY . GWINR %1 FPGA /= i 4N 110 #if
7 IODELAY HiHe, s34t 128(0~127) IR, — 3 HILEIR A2y 30
pS.
3-9 IODELAY ~E=E

DI I U S
DLY UNIT
SDTAP >
SETN[ > » DLYADJ — - DF
VALUE [ >
A PR I RE IR 1 7 3K

o TR

o ZhAfEM, Al IEM BB EE RIS AR B 1, IODELAY Afig
[ I FH S A A

I/O HF

K 3-10 s GWINR %% FPGA =i 110 7281, GWINR &%)
FPGA 7= i IR 110 #FR AL T A A\ 27 77 %8 INFF. i ih 77 /74 OUTFF
vy B A2 27 1745 TCFF.
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3 ik

3.4 % N\ AR

[# 3-10 GWINR B I/O HERZ~EE

e N
[ >—cE
| HCIK
. > SR

e CE mfUAgmFE N 2L(0: enable)sl = A2 (1: enable).
o  CLK " PAgufE N b VRl A Bl R fis A
e SR [ UgmFE AN IFL IR 1) SET/RESET 53¢ (disable).
o FiAFAR Al LARAE N T AE A (register) Blfil & 5 (latch) o
ENHEAR SR
BURE RS (IEM) 2 F R BB SR 3%, T8 DDR #5820, 4 3-11
FoR o
3-11 GWINR #J IEM REE

CLK [ >— —— > LEAD
DL >—— IEM —— ] MCLK
RESET [ >— —1 > LAG

fRERAF DES R ESHYSgERIRIR

BEARIAL /O AR 1 R 45 DES, F& 1 110 BHEN T
o

£ {L28 SER #&Etk

B4 /O IR AL 1 R LA ER A4y SER ABHR, £E 1 1/0 BRN
EWIE v

3.4.5 /O BB I {EER

DS117-2.7

GWINR #%1 FPGA =1 11O B FF 2 M TR 5 —Fh TR
KR, VO(EL 11O Z 5355 X0) X T LARC B s i 5 5 MG 5. INOUT {5
SE=ERHETGF =SB EES).

AT FTA B EATE IET SCHF 10 348, GWINR-4 H)E JH
IOL10(A,B,C....J)f1 IOR10(A,B,C....J) A ¥#F 10 ¥4 . GWINR-9 {4 JHIHS
T EF 10 ZiEThEE.

EiEER

s 10 B E 3-12 Frox, AN E S TC. DO LLK DI

B CRU S48 A EFES:.
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3 LR 3.4 B N H s

& 3-12 EEEA TH /O EREHTEE

TC |
DO D—,J\—"—@ 10 PAD

DI <

SDR &3

FX @i, SDR #EHCR 1 1/0 wpf7ds, &l 3-13 o, wILL
A R G 110 I P RE .

[ 3-13 SDR £ T /O ZBLEH~ERE

TCTRL > D Q
CE
— >CLK
— SR
DOUT | D Q %»—@ |0 PAD
O CE| CE
O _CLK | >CLK
O_SR| SR
DIN < —
LD Q
ICE[ > CE
| CLK > >CLK
ISR > SR

e CLK{ffE(ES O_CE Al |_CE v LAHc & JyiE BT B oA B P fdi g
o HHE5 O _CLK A1 |_CLK 0] LB & N A & 80T B f % s

o AKHEHENES O SRAMI_SR LA E NFEBEA., FH BN, REEL. BB EM
oA H B A TR
e  SDR #zUR Y /O 174if ¥ v] ARG B Rl 38 25 77 43 5 Latch.
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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 33} 3#F IDES16 #:{UH1 OSER16 X, HABSAFA S H -

K 3-14 idE ] DDR #i N\, PAD 5 FPGA W@ E#E KN 1:2,
3-14 I/O iZ38# DDR N~ EE

D—»

IDDR —5> Q[1:0]

CLK ——»

K 3-15 ~iEH DDR %, PAD 5 FPGA WHZHE RN 2:1.
3-15 /O iB48/ DDR #i mEE

D[1:0] —%»

CLK —— >

ODDR —>» Q

IDES4 3
IDES4 #3:, F, PAD 5 FPGA W& HEZE N 1:4.,
3-16 I/O 12489 IDES4 M\ & E

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

RESET —»

OSER4 &3¢
OSER4 #, T, PAD 5 FPGA WHZBHEEZLL A 4:1.
3-17 I/O iZ%8HY OSER4 #itt &=

TX[1:0] —#4>
D[3:0] —/>
FCLK —»  OSER4 %> Q[10]
PCLK — >

RESET —>»

DS117-2.7 22(60)




3 B2 3.4 B N H s

IVideo xR
IVideo #3, , PAD 5 FPGA WM ZE R 1:7.
3-18 I/O iZ%8B /Y IVideo MINTEE

D—» <« CE
FCLK —»
PCLK —» IVideo /> Q[6:0]

CALIB ——>»
RESET —>»

!
IVideo 11 IDESS8/10 ¥4 (5 FIAHAE 1/O %t fn S #in 1/0 brvE, W) 1/0 2K AR
o AEIXFEBLR, SDR AR A A 2E vl LA

OVideo #&3
OVideo #®, T, PAD 5 FPGA N#ZHHZEL N 7:1.

3-19 /O iZ3EH) OVideo Mt =R E
D[6:0] — /7>
FCLK OVideo

PCLK —» 0
>

IDESS &3
IDES8 #30 ~, PAD 5 FPGA Wi EHE KL N 1:8.
3-20 /O iB18HY IDESS AT EE

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

RESET —»

OSERS &3¢
OSER8 #:, I, PAD 55 FPGA A #iiZ % N 8:1.
3-21 1/0 238/ OSERS it == E

TX[3:0] — />
D[7:0] —4 >
FCLK —»  OSER8 4> Q[10]
PCLK —»

RESET —»

DS117-2.7 23(60)




3 B2 3.4 B N H s

IDES10 &=
IDES10 #%, F, PAD 5 FPGA W2 i#E %L A 1:10.
3-22 /O iZ45 9 IDES10 S\ R~ E

D—»
FCLK ——>
PCLK —»  IDES10 | o> Q9]
CALIB —»

RESET —>

OSER10 ##3%
OSER10 #i:\ N, PAD 5 FPGA H#BZ## &£l N 10:1.
3-23 I/O iZ#E#Y OSER10 & ==&

D[9:0] — >

FCLK —»|
PCLK —»|
RESET —»

OSER10 —»Q

IDES16 23

IDES16 #X, T, PAD 5 FPGA W% A 1:16.
3-24 /O iB38 Y IDES16 N RE=E

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

RESET —»

OSER16 &5,
OSER16 3 F, PAD 5 FPGA W#iZ#H % N 16:1.
3-25 I/O iZ%8#Y OSER16 %t =~ EE

D[15:0] —/ >

FCLK ——»|
PCLK —»|
RESET —»|

OSER16 —>»Q
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3 ZMN A

3.5 Bk A FEHLAT i A LR

3.5 PURBERSHEY g ss iR iR

3.5.1 &4

DS117-2.7

v
°
°
°
°
°
°
°
°
°
°
°
°
°

GWINR %741 FPGA 7= idefit 17 & PR ER &S FELAE i a8 T . Xt
1Pt R R HE S, DATHIES, A fE8EA FPGA [R5 . [REAR
NHORESBEN /%2 (B-SRAM). £/~ B-SRAM A it & #: 5
18,432bits(18Kbits). FEHLIERMEBIA DA Fum B Single Port, XU
45, Dual Port, XU (1455, Semi Dual Port, HifEfEsetis. xR
3-3 F1%H 7 B-SRAM {5 5 K INREHEIR

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

B-SRAM AL 5 Fh I GE «

1 MEEHUR K2 8N 18,432bits

I A 2Rk 2] 190MHz

Hyi 15X Single Port

X 452 Dual Port

£ X 1528 Semi Dual Port

PO LA Parity Bits

Peft L7 a1 ROM

BdE vr M 1 2B 36 fif

Z i PR E R 28 Mixed Clock Mode

2 B85 75 A 28 Mixed Data Width Mode

FEXU- 5 DL 80 98 B SR 71 € e Th e Enable Byte

1E#1S Normal Read and Write Mode
4125 5 Read-before-write Mode
i 5 Write-through Mode

% 3-3 B-SRAM {52 Ihge

i 1 44 % J5 I Eiipa

DIA | A i I BRI NG 5
DIB | B i I ER NG 5
ADA | A i TS 5

ADB | B ¥ k(5 5

CEA I A i BBl RE (5 5
CEB | B i [ I i e A5 5
RESETA | A i R BAE 5
RESETB | B iy &7 A7 d E A 5
WREA | A i R S E RS 5
WREB I B iy 11/ S REfE 5
BLKSELA. BLKSELB | eI 5 5
CLKA | A i S I s 5
CLKB | B ¥ty 2/ S I B0 5
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3 ZMN A

3.5 Bk A FEHLAT i A LR

i 1 A4 K J3 1] Eitipa

OCEA A i 1 A A A S PR A RE (S

Floo

|

OCEB | B iy I % 25 A7 2 I B (S 5
DOA o) B A

DOB o) HEHE B uw A

*XT B-SRAM B Z #4115 5., nI&% UG285, Gowin AL 8kEHLT
1 24(B-SRAM) A /155 .

3.5.2 FiEROLERER

DS117-2.7

GWINR #7%1 FPGA 7= i I HUR S S BENIAT G 28 7] SCRF 2 Rl 1950 5%
B, I 3-4 s,

+® 34 FESRELESIR

F g A Xy A5 P AR R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 512 x 32 512 x 32
2K x 9 2Kx9 2Kx9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 512 x 36 512 x 36
BigO&KERN

7 B R G, B-SRAM 1] PLZE— /NI P55 B-SRAM HE47 328 5 4 .
HEEEET, B ANRBIESE S B-SRAM it . iFEH L5
(Normal-Write Mode) #1512 X (Write—through Mode). it 27 1748 55 %
(Bypass)it, 8 EdE LR Rl — AN 0 8 B

T Fg B X v I AE ] S AH S iR 16 275 SUG283, Gowin JiF 15
F 88 > 3 Memory.
Mim OHE
B-SRAM SCHERU A, AT P > 0 44 -
o i I [FJ I e 4
o  /um I [R5 AR
® (TAT— i L YA 'S
I 0 AR =) o 17 3 B R SR iR 16 2% SUG283, Gowin [ i
HF$8E >3 Memory.
A RN

D i [ AT A ) IS AR 35 A0 5 488 A o AEAR0E R — AN AN REAROSE S 1A
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http://cdn.gowinsemi.com.cn/SUG283.pdf
http://cdn.gowinsemi.com.cn/SUG283.pdf
http://cdn.gowinsemi.com.cn/SUG283.pdf

3 LN 3.5 Bk A FEHLAT i A LR

HCFr Avi s, B i,

TP Xty A =X g ity 1 o 72 B S AR e iR T 2% SUG283, Gowin Ji7
HH )RR > 3 Memory.
HigE=R

B-SRAM 1] it & i R s i an i . FH P nldd fEfg gyl aa b ey, M

g RE LORBIAE R A7 i d . P 7 25520 ROM H A, g AHT4G
WA EA o AR AR b g A I R 58 T AR P A

£/~ B-SRAM AJ it B % — 16Kbits ROM. J¢T H 34 2 fry o 1 s 2=
B R iR i 2% SUG283, Gowin JRiEH 4R > 3 Memory.

35.3 FitRARIEREEEE

GWINR R%1| FPGA 7= i W HUIR FRAS BE M LAT fif # A B n] SRR A 2 s 28
ﬁ&%% T8 XU AR QAN Dy X AR R, A5 A 80 5 FE v RAASTA],
TR R 3-5 F13K 3-6 B E RN .

+® 3-5 Wit IR A RS HIR TR EFIR

| S
1LY
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16K x1 | * * * * *
8KX2 * * * * *
4KX4 * * * * *
2KX8 * * * * *
1KX16 * * * * *
2K x9 * *
1K x 18 * *
!

PRI %7 RN SCRFIORE
R 3-6 AR OB SEEREREEETIR

5 i 1]
i
16K x 1 8Kx2 |4Kx4 | 2Kx8 | 1IKx16 | 512x32 | 2Kx 9 1K x 18 | 512 x 36
16K x1 | * * * * * *
8K x 2 * * * * * *
4K x 4 * * * * * *
2K x 8 * * * * * *
1K x16 | * * * * * *
512x32 * * * * * *
2K'x 9 * * *
1K x 18 * * *

!
FREEN 7 3R SR R
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3 G R 3.5 HUlk A B LAZ A B

3.5.4 FI5{EETIREACE
B-SRAM 71 f#fE (byte-enable) IhfE. o LA ANETE, Hik
W BRI T E N MBI EAEfe gk 2L R . /5 1R 5 (WREA,
WREB), /& byte-enable Z#k i T B-SRAM [ 544 .
3.5.5 KU ThEEAC &

BT IHUR B S BEN L% 22 B-SRAM N B T RIS A LS . N+
IS O A7 v SRR I AT, AT DU SRAE R BE . 75 B A R R IR AR
R A AL
3.5.6 FElE#1E
o A MHUREFSBENAE M AR M N A2 SRR AP 5N
o gy AR AT R AT PV K 2k 2 A7 e i v P P g
o P74 ] 55 bypass-able.
3.5.7 LEIFR
B-SRAM 7 ¥ I AN B SN I ig#s VU614 . 72 FHIIFES, B-SRAM
AFREHUIRAS, A EdEH N 0. HIRESWHIEH T Rt it #s izl ROM.
3.5.8 B-SRAM #£{E#&3

B-SRAM 3 ¥F 5 Pl fERE, 45 2 it fEai 053 #15 Bypass
Mode, ¥i/kK&kizti= PipelineRead Mode)All 3 Fh 5 45 A 45 = (1E # B #i
Normal-write Mode, 5 #3: Write-through Mode, J&i% )5 5K
Read-before-write Mode).

ERREER

M B-SRAM 3z tH £ 4 18 1 Ay Hh 25 A7 2 it BRI T8 0 A R R AR AR
MIKEER
. FEIFD 5 NAEMGAS I, A3 R A A7 2 o OB 2nT SCHF 30N 96 B A K 36
Vo
FRiE

AN ¥ PR A7y, BUE CR B AR A7 25 (Memory Array) % H .
3-26 BimO . P8 im O K Wi 4N T HIRAKLER

Input Memory C Pipeline
ol Register:> Array Register E po

WRE ——»

w [ =

OCE
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3 G R 3.5 HUlk A B LAZ A B

———1 ADB
—— Input
CLKA ——»p Register |
DA ———> Input —— Mem
Regri)ster Ae o CLKB
ADA rray
:> Pipeline |
Register |
<«—O0CEB
DOB
DIA —— ——1DIB

ADA —— Input

— Input ——1 ADB
WREA——» Register

Register [ «———WREB

Memory
CLKA Array

CLKB

A
X

Pipeline <]i ﬁ Pipeline
Register Register | «— octB

DOA DOB

OCEA—|

BHERRN
EHEER

XF AN AT IEE S HEAE, O IR A . BEAREE A S H
PLAE B3 1

BEEK

FEMREICR, b AT SRR, 5 NEEE 2 LA i A
o

FEEFRR

FEMRET, XA DT S ERAERE,  JFORM e 2 H L e 1Y
futh, BB AENMR T,

3.5.9 AR,
% 3-7 A T AR B-SRAM A2 A8 F A bt

%% 3-7 FHMER LB SR

g X A By X g 1A X B AR
PR ST A 5 Yes No No

/5 I = Yes Yes No

L PR | No No Yes
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3 G R 3.5 HUlk A B LAZ A B

CERVAR Rk

%] 3-27 on T AEXU PR AL e A, s 1A
BT Bh. CLKA 5 542 1 i 0 A M 27 &%, CLKB {5 52l 1 o 1
B A 75 {74 -

3-27 JhTRTEER
WREA WREB
ADA L 1 ADB
Input Inout
DIA [ . — ——] 'npu
Register Register [\ oe

Memory
Array
CLKA CLKB
Output
DOA<,l: Output L4 P j> DOB
Register Register

T

WREA WREB

SRR

K 3-28 Zoi 1 AR X AT 32 5 I A AR 2 A o 1 % —
AN B HRER(CLKAYE S#EH] 1 im0 A IS5 AEE . 5 AR5 g
G5 N BH(CLKB)E 542 1 im M B (3 HAE . Bt A RS =

3-28 IR T HHER
—— Input
Register <
Input [—— Memory
CLKA Register Array CLKB
— > Pipeline |
Register |
B i O P40
Kl 3-29 o 1 B N AR g
3-29 Bim O R$MER
WRE AD

DI @ Input ﬁ>
Register

M
CLK emory
Array
Output N—

DO< .
Register

WRE
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3 ZERI 4 3.6 F P INAF BRI

3.6 HHRINTF SR

3.6.1 &/
GWINR %741 FPGA 7= fi$& it H P INA7 % (User Flash), GW1NR-4
(R FH P N A7 B IR 25 5 256Kbits, GWINR-9 [¥)F 7 N IR 2 &0k
608Kbits. F 7 INAF YR AT A A FI A4 ool i, —17 B 64 N FIAF- i
TCHL, PG ST 25 8N 32bits, 1T /il S e 25 84 64*32=2048 bits.
PRSI E R RS, — AN 2048 =4, Bl—TA 5 84T, Hiikin
FHR:
® 10,000 {X'5 5w & A
o i 10 FF IR RAFHEJ1(+85°C)
o HEfivi: 32
® GWINR-4 & 128 17*64 %11*32 = 256kbits
® GWINR-9 & &: 304 17*64 %1*32 = 608kbits
o TUHEFRAESI: 2,048 T
o MUl TTERRI AR ERAE
o I EAZ: 40MHz
o FYRFEIIE]: <16us
o TIHEPRISIE: <120ms
o i
~ EEHIREREE ). 2.19mA/25ns (Vo) & 0.5mA25ns (Veex)(MAX)
- YmFRIEERREEIE: 12/12mA(MAX)
3.6.2 A PINFERES
3-30 GWINR A PINEIROES
XADR[B:0] —/5—» «—— XE
YADR[5:0] /> « ——— YE
DIN[31:0] — /g5 > GWINR-4 «— SE
DOUT[31:0] +—g5— «——— PROG
NVSTR — i «— ERASE
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3 ZMN A

3.7 Hryfa T A A

*® 3-8 A PIRERIRE 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 [1EHE T HUIE(E 5 AEHES 5w 1A K,

o [2]1F Y XE=YE=Vcce H H SE 3 2 Bk 7 2R (Tows, Trws) HIBIE, SLEEIEA &H
B . 152 H R A bk 2 F XADR[5:0]/1 YADR[5:0]#f %€ 1 »

3.6.3 A PINFESIER
AFRER
#+ 39 APERRESR
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 HFESATEIER

3.7.1 sy
GWINR %41 FPGA 7 it B A F 5 1) DSP BB A « i == 2 344 1¥) DSP
f R T SR P B S I BE R E S AR R R, T FIR. FRT 4%, DSP
HA NP ReteE . WIEAMHRE R RIS A
DSP 3ZHF M Lhfe:
e 3FHTENE (9-bit, 18-bit, 36-bit) [IFEikEE
® 54-bit AR HIZHHTT
o  Z/NIRiLAR T LIk LAME R v A
o IHEMAL %% (Barrel Shifter)
o EiId IS S E & N I (Adaptive filtering through signal feedback)
o &L H 3)HIE(Computing with options of rounding to positive
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3 LR 3.7 B s 5 b

number or prime number)
®  SCHFFF AT AR A M 55 B
BRI

GWINR 1] DSP #8HR7 LATHIE X 3 A E RS FPGA [ b, &4
DSP B & AT, B Bt & AN ET L #% (pre-adders), ™4™ 18
A7 3R A% (multipliers), F1—A> =4 N\ I H AR /12 4518 5 5.0 (ALUS4) .

Kl 3-31 N — AR ITHI S
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3.7 M (S

AbBEASEHR

& 3-31 DSP £#5T

AO[17:0] BO[17:0] PADDSUB[1:0] Al1[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 18 54
«g” |sDI |NC[1720] “«Q” |NC[44227] “5, INAL
\ 4 A
MUXB1 Y
y REGC
REG_PADDSUB REGB1 Ej
54
18 INB1 INC

INAO

8

SBO[17:O]</18

Q}:/P;DDSUN[O] J__
o

INBO

PADDSUB[1]

1g PADDO

ALUSEL ALUMODE

/\/
N

1g PADD1

Pre-adder

SIB[17:0]

18

SIA[17:0]—45

MUXMAQ
REGMAO

AO

18

INC[17:0]
BO
L {18 18
REGMBO

18 MROBO

1gMROAL

REGMB1

INC[44:27]
L Bl)v(ls 18

15 MROBL

| > SOB[17:0]

A A 4 .
| \EG_CNT ﬂ ﬁCLK[&O]
ASEL[1:0]—/5> , </, CER)
BSELILO \/\ N MUXSD 4-
[1:0] > : X REGSD </4 RESET[3.0]
ASIGN[1:0]/» 26MO 56 M1
»SOA[17:0]
. \ 4 v 18
BSIGN[1:0] /7> REGPO REG_CNTLP REGP1 MULT
MDO MD1
LoADA . ) !:OADB MDI<<18
alusel[6:4] l AVMUX alusel[1:0] alusel[3:2] 5 MCJ'X¢
oy | . -
CASI>>18—>| 54 AOUT / alumodef3:0] JF'“‘ B-ouT
CASI[54:01 755 ////// LOADA={INC[17:0],INA};
INC —» 3 cour AIU - LOADB={INC[44:27],INB};
LOADA —> 2 54 INA={MROB,MROAQ};
o T INB={MROB1,MROA1}
ALU_OUT/STATUS /54
RND_INIT—> MDO/MD1
RNDL_INIT-1—»] v
S._omux 7 e
REGOUT 5> CASO[54:0]
36
v
DOUT[35:0]
DSP i O HR a3 3-10 Fras, W78
% 3-11 fiom.
& 3-10 DSP g O#R
Uity I 42 R 1/0 KA Yt
A0[17:0] | 18-bit Z#E 4 A\ AO
BO[17:0] | 18-bit F 44 A\ BO
A1[17:0] | 18-bit Z#Ei N AL
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3 ZMN A

3.7 Hryfa T A A

DS117-2.7

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

= 3-11 AFFHERER
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 ZMN A

3.7 Hryfa T A A

Eop ik
DSP ZE S P/ AT INSS, SLELTN. UM AL .
HUINZS AL T 722 S s I B A St A RN 5\ i «
J£47 18-bit #ii A\ B 5% SBI;
JF4T 18-bit Fr A A X SIA.
RN N i #8 SCRF 27 A7 A A AN 55 B AR
Fo 2 SR FPGA P2 T In g% o] UAE A Th e A sp [ Y, 7 FF 9-bit
o7 B F1 18-bit f37. %% .
ek as
Feyk s (multipliers) . T AT IN2S 2 5, FSRSZPIsRILIZH . Feikgs vl LU
B HI9x9. 18 x18. 36 x 18 B 36 x 36, i N it Flan H diti #1247 B A
AR A — N Ie R B A A

e —/N18x36 Pk
e /18 x 18 ek
o U/ 9xOFerEs
A% B e A] LC B % — ) 36 x 36 3eikias.
EREEBT
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 A7 A AR ORI S5 B A . SZRRRIThRE S
o RVEINHIHI B0 B A AIEHE B NvEkmEIEH
o VLI B0, B B AL C AL IEF
o HuiE AL EdE B AL C B B

3.7.2 DSP #{ERA B E

DS117-2.7

e JykAR(multiplier) i
o Tk R In#s(accumulator) i
o JFRyRAN RINARAL
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3 ZMN A 3.8 I 4

3.8 Ftéh
I b DL YR S AT 2 %) FPGA eI N 22 E % . GWINR #%1) FPGA
PR R AL T A R AR N 48 (GCLK), BEIEERERI R TA R, BT
GCLK %, &4 T Edm &b HCLK . thah, 34t 78R (PLL)
SR BB YR
3.8.1 £ 5T L%

GCLK 7£ GWINR %741 FPGA /=i H 1% 2R oA, 70 L R PR % R,
A ZIRIEAE 8 4~ GCLK %% . GCLK 1A e I byl A0 355 4 FH () B e o N A8
FENRD S 368 A 2 B IR, 5 5 ) B b i N B B B D R B B P

[#] 3-32 GW1INR-4 B $h#5iE

I/0 BankO
| |
S L3
w L R w
- mt
w S L
| |
I/0 Bank2
| |oBank || HcLk

DS117-2.7 37(60)




3 4Efy

N
By

3.8 4

A\

I

& 3-33 GCLK &R re

GCLKO GCLKO

Oa
T9s \
{}
Jr
o\ T95 /
Oa

300 §

A

95 \

T

<L

\\ 99// : //
v v
KOVO(GL 3000‘ 0

GCLK1

Oag 30
9G \
T
<L
9G /
v

a 30

GCLK1 "o -

GCLK2 GCLK2

CE CE
GCLK3 _~ 9 o A; 9 ._GCLK3
REq MEM B
CE CE
ZIER
%BEL GCLK4 g ~ > GCLK4

A
95
T

L
| TS

GCLK5 GCLK5

20a 3000

3000 § 30 §

n

m

—

m

-

o /.
T /T
S/

2

I
111

C SELECTOR[3:0]
4

A

/ T9G \

i

JL

\ T:98 /

v
< v

k

GCLK6 GCLK6

sod

e

SEl

,_
[¢]

TOR[3:0]

n
m
—
m
¢}
=
o

Y
w

:0

i
:

GCLK7 GCLK7

soa

<f%%

i

o

ifii¥ DQCE(Dynamic Quadrant Clock Enable) 7] 3 2547 /5% 4]
GCLKO~GCLK5. %[ GCLKO~GCLKS5 I4h, GCLKO~GCLKS5 XA [ N #5
WERANEHE, MR T 2814 10 S AR ThAE
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3 ik

3.8 4

CE

CLKIN [

& 3-34 DQCE &#~=E

h 4
O

»~CLK

L

DQCE

}{> CLKOUT

FMNR IR GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)#z ],
&l 3-35 iz, WERIZAE T LUEE CRU 7EDUANR B N 2 [A)sh A 3%, far
ANHT B (IS

3-35 DCS #EOTREE

CLKSEL[3:0] [ >4 >

SELFORCE D

CLKO[ > ——»
CLK1I[ >
CLK2 [ >——>

CLK3[— >——>

DCS

———1{ > CLKOUT

DCS 1 LAFC & A LA LR
1. DCS Rising Edge # 5%,

HIVAE 2 e B B ) ETHIS SR BN R 1, AR Bl BT A

NHT B, & 3-36 B
3-36 DCS Rising Edge & TR FREE

CLKSEL[U] Js‘.\.’itcﬁ to clkd st next clkb rising E:IgE|

CLKSEL[1]

At next clkD rising edge ocutput goes to ™1™

CLKO

| At next ckl rising edge output goes to "1™

CLK1 s

CLKOUT

DS117-2.7

I | | I/vl |

2. DCS Falling Edge 5%,

HIVAE 2 A e B B ) R BRI SR RN HR O, ARSI FRIN Bl R BT R e

NS Bk, anlE 3-37 Fros.
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3 SN 3.8 I i
[ 3-37 DCS Falling Edge 3 TR F REE

CLKSELION . it o ckd s met it aing e |

CLKSEL[1] \ ;\\m next clkd falling sdge cutput goss o 0" | At nest ol falling =dge output goes to *07

CLKO

CLK1 . 1 [ ] | L

CLKOUT l ; /L 1 1 l / I S I S

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

3.8.2 §itEIA

BUAH PR 2 — B R i ] FLE , TRTARBIAR PR (PLL, Phase-locked Loop).
FIH NN B2 0BG 5 0 R N SR G5 5 IS A AE A .

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

PLL i ) 25 M HE B an ] 3-38 Fiawo
[#] 3-38 PLL ;=&

IDSEL[5:0] ODSEL[5:0]
|
6 /i'/e
LockK N
Detector [ Lock
CLKIN [ > DIV ||
PFD [ cLKOUT
+ |—» vco —»| vcopiv >
IcP
CLKFB [ > > L)
[ CLKOUTP
FBDIV —»| «—| LPF |é-» PS&DCA >
Ly
[ x X J—» D/I3V > CLKOUTD3
FBDSEL[5:0] >/ R
‘)—> SDIV
> CLKOUTD
Ja A Ja

] |

——

|
J

RESET  RESET_P DUTYDA[3:0] PSDA[3:0] FDLY[3:0]
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3 ZMN A 3.8 I 4

F 3-12PLL #38OE X
ity I 44 F% 55 Eiipa
CLKIN [5: 0] LN Nk TN
CLKFB LN SN ELE PN
RESET LN PLL 4=¥5 41
RESET_P LI PLL 57 (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 TCARALAN (5 2 Ll R 2 1) I b i
CLKOUTP far A AR AN 7 2 B B B b A
” K CLKOUT =k CLKOUTP 24t 4t (i SDIV
CLKOUTD Fr N -
N Sk CLKOUT 5k CLKOUTP 434 £ ( H1 DIV3

CLKOUTDS | fith SR, DIV AEE RN 3)

PLL #iE f57~:
LOCK it 1: BiE;

0: KB

PLL 225 I 45 5 n] DLE I ZMES PLL I AN, o m] DU i %
L EMERNAE S SN P 5 SRS S . PLL RBE S0
DU AN PLL S5 5 S BTSN , ] DL iE i sedeid 2 104 R pi s
T N AE S B EEEEE T

GWI1NR #51 FPGA 7] PLL Fi{E 2% 1E 54K 4-18 BN KIS
PLL "0 A B CLKIN 3EAT A0 I B CREAUAT 20000 , T8 A a0 -
fCLKOUT = (fCLK|N*FBD|V)/|D|V

fvco = feLkout*ODIV

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

N

foLkin FHNET B CLKIN 451

feLkour N CLKOUT il CLKOUTP Hif £

fekoutp N CLKOUTD i} #4i%, CLKOUTD 2y CLKOUT 4345 f i) 4 o
o fprp U PFD BAHAE, forp f/MEA/NT 3MHZ.

B A]3E i 18 %% IDIV. FBDIV. ODIV. SDIV k15 21| {42 [ 815 5,
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3 AR 3.9 K&

3.8.3 =iERT

GWINR £%] FPGA 7= 5 i =g i 2 HCLK 7 LSRR 110 578 i A4k
PEALH, ST T VRN HIR N B [F 20 BB A s ek, Wk 3-39 P

3-39 GWINR HCLK ~E&

/0 Bank0
| |
5L ks
w L R w
o — — 3
5[ N
| L] L |
/0 Bank2
[ ]osank [[]Hek

3.9 %

fE% CRU A RAM 78, GWINR %1 FPGA 77 4 flt 1 R IG5 1
KETHE, ST Bl mHppiERe. AR EEmBETNES.

310 £ /EEN

GWINR #%| FPGA =& — N HMNERE BN, BEERE
BIARAF N2, T HAE S E A R RS E AL, CFU A1 1/O
() 25 A7 25 20 0T DA it B

3.11 4wtz 2

GWI1NR % FPGA 7= /i 7 £ SRAM 4R Al Flash Zifs. Flash 4nfet
REESCF: AN Flash 4wt 5255 4 Flash ZifE. GWINR 234437+ DUAL
BOOT #x, NH FAIRMUE T —Fh & ik B, H vl LURYE B & 75 Z0K e B 4
PE & A AE AN Flash H .

GWINR #7%1 FPGA 7= kg 17 3 Fplk SHE T ITAG Be A4k, 37
B =2 SR 1) GowinCONFIG Bt B, FF£ik 6 Mizl: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL #1 CPU. i #3537 ¥
JTAG 1 AUTO BOOT #zl. 45 B2 0 UG290, Gowin FPGA /~//n
FEAL & F
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3 ZMN A

3.12 i N Eh IR

3.11.1 SRAM %1%

GWINR %% FPGA 7=/ SRAM Zwfs, Rk b )5 75 S 80 R

BRI,
3.11.2 Flash 412

Flash 2w 1 FC B 235 A7 78AE /N Flash Boc. BHLE, A0 E 2038 A
N Flash #0414 %] SRAM At & #0. 7E b # 5 LR P BITAT 58 oot 1)

MO, XMECE T WARA “PUg e shgE E 5 7.

GWINR £7%1 FPGA = B iARZAFIE N T ITAG i B AL5 (1R, B
R IA TARRS IR T JTAG £ N 4ifE /N Flash 5%
AR Flash #E, guftid e 2845 T DA IR R A e B 1% T/E, iftse
BfE, ARk RECONFIG_N B R S8 E L 9. IR HI&E & B T
LRI TR KAH TR AN ST 35

GWINR #7%1 FPGA 7= fihib 32 7 Flash ZafE i s S,
Z11E BiE 2 L UG290, Gowin FPGA /254 4 720 B -F

3.12 KGR

GWINR #%| FPGA F=i Nk T — /N W imdR, il 2+ MSPI %

RERAA SR OEI PR, o H PR M s R 3-13 o

= 3-13 GWINR-4 /AR L 3k I

B | HR sl LIS Bl R

0 2.1MHZ" 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?

DS117-2.7
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3 ZERI 4 3.12 N IR

%= 3-14 GWINR-9 K A& iR A5 55 SR 1R IR

i AR (L5 AR (5N LB

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

3 6.0MHz 1 9.6MHz 19 25MHz

4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHZz>
L

DS117-2.7

o [1] BN
o [2INEM T MSPI gafEts =X

AW ERIRIGTT DU PSSR AR i, @ RO E TAESH, AT LARAS
Z ik 64 PN

GWINR-9 &3 50 Hishgir vy DUd L an A =055 2 .
fou=250MHz/Param.

GWINR-4 #3444t i b b my DLd s i~ A A5 2
four=210MHz/Param.

H o Param NECEZH, JuHDN 2~128, RCHFHEL

44(60)




4 BRI 4.1 TAE%ME

S

!
AR HEFE I AR S5 F e TARVE I P9 48 F = a2, 8 AR 26 e TARVE s it =
%, W FERAMFAL T SR REAE AR ) A4 K AR F 5 o N IE % TR

4.1 TE%H

4.1.1 xR AIEH

< 4-1 B R KTEE

AT Py BAME | KA

v LV hA % HL A -0.5V 1.32V
« UV B A i 05V | 375V

Veco I/O Bank & HL & -0.5V 3.75V

Veex BB LR -0.5V 3.75V

Storage Temperature AR -65°C +150°C

Junction Temperature iR -40°C +125°C
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4 BRI 4.1 TAE%ME

412 HETEEE
42 WETIENE
By i Eiiip4) e/ME BKE
v LV WA % L 1.14V 1.26V
« UV FRA A H R 1.71V 3.465V
Vceox I/0 Bank HLJ5 Hi & 1.14v 3.465V
Veex A B R 2.375V 3.465V
N GEN| 449 . .
Tacom (Junction temperature Commercial operation) 0cC +85C
ZEIR (LK) . .
Tano (Junction temperature Industrial operation) -40¢C +100C

!
ISR 2 ) B8R H P A BB 2% UGS804, GWINR-1 2844 Pinout FAf, UG116,
GWINR-4 1 Pinout FH A1 UG803, GWINR-9 1 Pinout FHf-

41.3 BiF EARE
F+<4-3 AR EARE
AT iR /M S ARUAE = PN[:]
EERY L EN R o o B
Trave | (Power supply ramp rates for 0.6mV/us - 6mV/us
all power supplies)
4.1.4 AEREFY
< 4-4 AGRT
LK Eiiba %1t 1/O 7Y NI
A N L
Ins (Input or 1/0 leakage current) 0<Vin<Vin(MAX) Vo 150uA
i NI HELIR TDI, TDO,
Ins (Input or 1/0 leakage current) 0<Vin<ViH(MAX) TMS,TCK | 120UA
4.1.5 POR %4
#* 45 POR HESH
AT i w/ME KAE
POR HiEfH | Power on reset voltage of Vcc TBD TBD
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4.2ESD

an)
(alay

ab
4.2 ESD T4 gE

% 4-6 GWINR ESD - HBM
s GWI1NR-1 GW1NR-4 GW1NR-9
QN88 - HBM>1,000V HBM>1,000V
MG81 - HBM>1,000V -
MG100/MG100P/MG100PF | - - HBM>1,000V
LQ144 - - HBM>1,000V
FN32G HBM>1,000V

%% 4-7 GWINR ESD - CDM
B M GWI1NR-1 GWI1NR-4 GW1NR-9
QN8S8 - CDM>500V CDM>500V
MG81 - CDM>500V -
MG100/MG100P/MG100PF | - - CDM>500V
LQ144 - - CDM>500V
FN32G CDM>500V
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4.3DC

4.3 DC BS54

4.3.1 #HFETEBE DC BSR4
F+ 4-8 HETESEEIAR 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)
I/O TR
IPD (I/O Active V|L(MAX)<V|N<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= Large - 482mVv | -
Vceo=2.5V, Hysteresis= Large - 302mV | -
- Vceco=1.8V, Hysteresis= Large - 152mvV | -
fign NIR i ceo Y _ 2
Vs (Hysteresis for Vcco=1.5V, Hysteresis= Large - 94mV -
Schmitt Trigge Vceo=3.3V, Hysteresis= Small - 240mV | -
inputs) Vceco=2.5V, Hysteresis= Small - 150mv | -
Vceo=1.8V, Hysteresis= Small - 75mV -
Vceo=1.5V, Hysteresis= Small - 47mV -
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4 BRI 4.3DC

4.3.2 BSHR
RAIBTHR

4 FR ik it g BRI

lec Core HLEHLIA (Vec=1.2V) LV/UV GWINR-4 | TBD

lecx Veex B I (Veex=3.3V) LV/UV GWINR-4 | TBD

Veex B L (Veex=2.5V) LV/UV GWINR-4 | TBD

leco /0 Bank HLi FLI(Veco=2.5V) LV/UV GWINR-4 | TBD

lec Core HLH AL (Vec=1.2V) LV/UV GWINR-9 | 2.46mA

leex Veex FLIE B (Veex=3.3V) LV/UV GWINR-9 | 1.284mA

leco /0 Bank1/3 HiJE HLIf Lvibv GWINR-9 0.42mA

(Vecor! Vecos=1.8V) '
433 /O HEFETIEEH
+® 410 /O EEFETLIERH
4o 75 3R HI Veeo(V) AT RIH Vree(V)
BAME | Ay | BE | BAME | RME | Bl

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 1.5 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 I 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 25 2.645 1.15 1.25 1.35
SSTL25 I 2.375 25 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.465 1.3 15 1.7
SSTL33 I 3.135 3.3 3.465 1.3 15 1
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 I 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 1.5 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 - - -
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4 BRI 4.3DC

o M3 R B9 Veco(V) HAXT R Vrer(V)
B/ME | BEE | B | BME | REE | Bkl

SSTL15D 1.425 1.5 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_II | 1.71 1.8 1.89 - - -
SSTL25D_| 2.375 2.5 2.625 - - -
SSTL25D_Il | 2.375 2.5 2.625 - - -
SSTL33D_I 3.135 3.3 3.465 - - -
SSTL33D_Il | 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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4.3DC

4.3.4 85 I/0 DC BS54

R 4-11 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 10
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 AR 4.4AC FF 45
=
4.3.5 4y 1/O DC B 5454
& 4-12 £4 I/O DC EBS %%
R Eiiipy WA 2% A 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
. N . . Difference
AN /f
Voo ZEoP NI 1B (Differential Input | oo S o | 100 | - ] v
Threshold) Inputs
In 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
%y G HE 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) (Fe\:ip1g(;/(§M)/ 2 1125 | 1.20 | 1375 |V
L FEAR Y (Change in Vos ] ]
AVos Between High and Low) 50 mv
_ . Vop =0V T
s g Voo VIR s ma
4.4 AC Frx45tE
4.4.1 CFU A x%54
2= 4-13 CFU R EFS8%
PSR X
4Rk ik = Hfir
Min Max
tLUTA_CFU LUT4 ﬁﬁ(LUT“- delay) - 0.674 ns
tLUTS_CFU LUTS ﬁi&'(LUTS 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) '
; ] 4 1) 7 A7 25 4 H 5] 7] (Clock to Register | 0.76 ns
CO_CFU output) .
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4.4AC FF 45

4.4.2 B-SRAM FF=4%514
%% 4-14 B-SRAM F1FEE&#%

. TR A2 .
S
s iR Min Max <R 12
t foF i 5 5 Hb A1k / 509 B th B 19 (Clock to | _ 510 | ns
COAD_BSRAM output from read address/data) '
¢ I b 3] 25 47 &% f H 15 7] (Clock to output | 056 | ns
COOR_BSRAM from output register) '
4.4.3 DSP FFE451
2% 4-15 DSP R &%
" T S5 2K .
S
s iR Min Max 2R 1v2
¢ I 2% N 27 A7 4% (I 18] (Clock to output | 480 |ns
COIR_DSP from input register) '
¢ I 37 K 27 A7 4% B [E] (Clock to output | 240 | ns
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 B I/O %514
£ 4-16 IMEPFF L
- ) -4 5 6 \
B VR | #8 FAAT
Max Max Max
Clocks TBD | TBD TBD 1ns TBD
Pin-LUT-Pin Delay | TBD | TBD TBD 3ns TBD
Se”era' VO Pin| 15n | 1D TBD 2ns TBD
arameters
4.4.5 K AR T X i
£ 417 AR RIS EESH
R 1t e w/IME HL R wNE
¢ ra RS H A (0 ~ +85°C) 106.25MHz | 125MHz 143.75MHz
MAX rm PR A (-40 ~ +100°C) | 100MHz 125MHz 150MHz
tor i i i 4f Duty Cycle 43% 50% 57%
topyr | BB Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
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4 SR 4.4AC FT =451
4.4.6 R FFFFE
= 4-18 SIS 8
s TS 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
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4 HURFE 4.5 HI R4 AL U

4.5 ARIRFR S

4.5.1 DC BBES %514 1
(TJ = -40~+100°C, VCC = 108~132V, VCCX = 162~363V, Vss = OV)
< 4-19 A RIATE DC BS54
" RAME .| Wake-up
20 S WAL |y | 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 HRME, WeAE R 2 m Tz B U .
o [2llccy 1E Trew AN IR B 7155
- 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 [ZEIF 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)
< 4-20 i P N 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 HS
5 1 £ N ] Tuwpr >0 - ns
PR PR IN (7] Twhd >0 - ns
PG5 2 'S R R S ] Teps -10 - ns
SE Z1345/F @ L A Tas 0.1 - ns
SE FikiH iy ey HLSF I ] Tows 5 - ns
by 1k YR 8 ST ) Tads 20 - ns
bk R PR AR I ) Tadh 20 - ns
i R R IR (7] Tan 0.5 - ns
WC1 Tan 25 - ns
- . TC 22 - ns
g%iﬁi&iﬁ%hﬁﬂ‘ BC 21 - ns
LT 21 - ns
WC 25 - ns
SE Rk IS HL T[] Thws 2 - ns
PR A2 ) [ Trev 10 - us
K A7 A 5] o' - 6 ms
PRI [A] Terase 100 120 ms
BRI 1] Tme 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 [1]XHEE(H Il BE 2 UK
o [2lIXUCHEUE A HBHE, LR A L
o [3]fEf5 5 XADR.YADR.XE H YE 15 5 H G, Tace KIFFEHIS (8] 9 SE 155 1 LR
SRR DOUT # PRAF ELBITE T — KA B LR E 46 s
o [A]Tn WA S AR TFAE 2B T — IR BEERIRAE AT RARIS [R],  [F]— M HbkAE T — K
TR AT ARERE S NPT [F)— DMERE B ITAE N — AR BR BT A BB S NPT . X FhER
il T 2 2 R
o [SIFTAMETEANAE 1ns [ LA (AN Lns (1) FE A A5
o [6]3% {55 X\ YADR. XE fll YE (55 FE R DIREF Tace IBTIE], Tace A SE [ EFHHT
S ITUG .
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4 F 4.5 HI R4 AL U

4.5.3 B{ER
& 4-1 GWINR F PRI e R

XADR

XE

YADR

b 4

& 4-2 GWINR H PN ERIZRIERFF

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 PIAFBREIERF

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 HRIZEOR FERE

GWI1NR %% FPGA 7%/ GowinCONFIG Fit B #7 H2ik 6 fh, A5
R, SEshE . MSPI R, SSPI#iX. CPU . SERIAL &
R, TFEYI(EEIES L UG290, Gowin FPGA /50 4 B2 B FHY-
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5 BT IRE R

5.1 84

5.1 sgtFir&

Ve —
D3 1A :%\

Dass

ae a4 77k Kl 5-1 KKl 5-2 FR

5-1 Nk

Product Series

GWINR

Core Supply Voltage

LV 1.2V

UV 3.3V
Logic Density
11,152 LUTs
4 4,608 LUTs
98,640 LUTs

5-2GW1

Product Series
GWINR

Core Supply Voltage

LV 1.2V

uv 3.3V
Logic Density
11,152 LUTs
4 4,608 LUTs
98,640 LUTs
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GWINR - XX X XXXXXX

ES

I

NR 24485 3%-Production

. Optional Suffix
ES Engineering Sample

Package
QN88 (QFN88, 0.4mm)
QN88P  (QFN88P, 0.4mm)
MG81P  (MGBAS81P, 0.5mm)
MG100P (MGBA100P, 0.5mm)
MG100PF (MGBA100PF, 0.5mm)
LQ144P  (LQFP144P, 0.5mm)

FN32G  (QFN32G, 0.4mm)

GWINR - XX X XXXXXX CX/X

Grade

T

C Commercial
— I Industrial
Speed
4 Slowest /5 /6 /7 Fastest

Package
QN88
QN88P

(QFN88, 0.4mm)
(QFN88P, 0.4mm)
MG81P  (MGBAS81P, 0.5mm)
MG100P (MGBAZ100P, 0.5mm)
MG100PF (MGBA100PF, 0.5mm)
LQ144P  (LQFP144P, 0.5mm)
FN32G (QFN32G, 0.4mm)
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