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BT 32Mb f74i# 2 ]
AR %6 . 8 bits

25 HH i A7 RWDS

I M B

5 FEF B B ET PASR
TRARIRARE

R4 . DPD

IXENREST: 35,50,100 A1 200 Wi
5K i Il

16/32/64/128 775 7 Ji Ak 2,
RS 5 A7 38

LR E 1.8V

a1 PSRAM fit Hii5 2% &84 pinout F-/iit.

E 2 SR SR IP Core Generator S23: P HR/4MER I PSRAM 34l
AE P, fEAEHIEE 1P AT LLE Sh e s PSRAM _ERAIMGL, R HESEE
1B, H P ¥ REEH 28 3/ 5 i P ERD T, PRGBS IPUG525
Gowin PSRAM Memory Interface IP /47155

2.3 HyperRAM

DS861-1.8

it

I B A% 200MHz

X By A

e SR BB o e R 22 43 B e

SRR IR S

HAHEALFE: 8bits

SCFFEAE AL

5 HdE ifF RWDS

- RABHE B

- AREITIR f L, ORISR IEIR

7(81)
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2 S5 4H 2.4 NOR FLASH

— R A R A A

- SERAEIIA R AR NS B R

ORI A Hh ik

PERERI T FE

- AT E IR RE )

— PRARTHAERORE R, R A R AR 2R IR P M AR AR X
® T E (15 R -

- HRSRMRE

- AgRFERAEKE: 16, 32. 64 Al 128 7Y

- RARK: —IRRREBIEEE REIERK

BEZ TR AR BT A AN 0 2 [ 1) Rl A =

B 1.7V~2.0V

214 HyperRAM i #1155 % UG865, GWINSR-4C #/+ Pinout F /-

oo SRR A IP Core Generator SCHF P /A1 HyperRAM
PSSR0 1P, A8 0 1P AT BAE B 58k HyperRAM F HAIE61L, ks
WESEERAT,  F P S IR 28 10 5/ 5 I PR AR ED T, VRIS BB 5%
IPUG944, Gowin HyperRAM Memory Interface IP /# /' 755.

24 NOR FLASH
SoC HILF&RZ “G” WaF, W QN48G, Wik NOR FLASH.
e
32Mb fFfi# = [A], 4 256 F1
X FF SPI
AR 120MHz
SCRRE SN 8/16/32/64 T K
RIS LR A
- R E AR AT S IR
- TEIREIE R
® Min 100,000 s FE/MHERE
® DU K IR PR R R A -
- TYmFERSTE: 0.5ms
- Sector #EFRm[A]: 45ms
- HBEBRAIE]: 0.15s/0.25s
- R HEBRI ] 12s

DS861-1.8 8(61)
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2 BRI 4 2.5 WRCEDIREHIT

® IGHIEEN:
- Sector: 4K 7
- B 32/64K 7
- BRI R E
® (KII4E:
- fEHLER: 12uA
- KWrHEdR: 1uA
® AR
- BASIEEME—R 128 2/ 1D
- 3x1024 FH LT Ar4, AL OTP Bify
® ¥EAfAfifit (Al 20 4

Gowin #it—23E A SPI NOR Flash Interface IP, % IP JgH it —
MNMEHG A, [4HE SPINOR Flash it 57 Hi%, 52RO P 15
FER., VEANE BiE3% IPUG945, Gowin SPI Nor Flash Interface IP /4
SIEE

2.5 AJECEIhEE AT

AT T i 26 TG (CF U B AT T B 4 50 TE(CLU) R M e 5 252K 5 1
FPGA /i PR RO A A LT, B 7 7T DA 7T L
(CLS) LA KA (T B A 2 27 (CRUNALR, S =/ i i B8 24
ETA TSN BRE(LUT) P F78REG), 7 4h—A 7L B i 1
WETATHAERE, ME 2-3 Fix.

CLU iy T B8 S HOR R N S BN i S, TR BN A 2
e BAZHN LR PR 5. CFU oI e B 58 4 e n AR BT
SHRE IR AR, FORBEATT. 1AL SR 4 5 I T

TR
KT CFU/ICLU W Z V45 B, 155 UG288, Gowin AJHIE L)
HI0(CFU) /7 15 »

DS861-1.8 9(61)
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2 S5 4H

2.6 fi N\ iR

& 2-3 CLU &= E

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

v

Carry to Right CLU

,,,,,,,,,,,,,,,,,,,,,,,

CLS3

] [Res
] [Ree

CLS2

CRU

(] [Res )
] [Rec)

CLS1

o] [rec)
] [Rec)

CLSO

!
SREG i ZHRFIRIIEAT SCHF o WA T2, BRI EOR SR s AL

Carry from left CLU

2.6 SRR

GW1NSR %7%1 FPGA 7= i) I0B 2445 1/0 Buffer. 1/10 Z45 LK

S B A £ B Y5 R 6 =

NSy, TECAFAS 10B MgitnE R, &4 10B

BITEAE TS 10 IRy A M B), BATAT AR E R —HENMES

X, AT LUy

DS861-1.8

EREp Il W=
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2 S5 4H

2.6 fi N\ iR

2-4 I0B &R EE

Differential Pair Differential Pair
AL AL
" True” “Comp”\ “True” “Comp”\
PAD A PAD B PAD A PAD B

A A A A

A A A A

©

Buffer Pair A& B uffer Pair A& B

A 4 y Y L A
4 o 4 o 4 4 o
o 0o o 6 2 o © 20 B B
3 v v Y
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A y Y A
(@) (@] (@] (@]
5§Q§|—5§9§ = 5§9§.—5§9§ =
35S R3S X B[S RIS =
S585v &/585 v E&£/585v Els'-g S v
Q —~+|Q Q —+|Q Q Q@ Q —~+|Q
v Y Y

Routing Routing

GWINSR %% FPGA 7= i 10B I HEHRY 5 :
F#£F Bank ) Vccio ML .

¥ ¥ LVCMOS. PCI. LVTTL. LVDS. SSTL L\ HSTL £ Fh g
FrifE, GWINSR-4C/4 1] Bank3 R 3 # #iim LVCMOS % A/ H Al
LVDS25E Z 434t .

Pt NS 5 IR WL I

Pe b H S 5 RS LRI I

S 1/0 AT K] Bus Keeper. b4/ 7 HiFH 5% Open Drain #i !
I

T EFGETR, GWINSR-4C/4 1) Bank3 [E4b-

/O 4837 Rt @0, SDR £ &% DDR 252 Fii 2.

GW1NSR-4C/4 [#) Bank0/Bank1 3 #Fidid MIPI 1O S84 sEH MIPI 4
Ao

GW1NSR-4C/4 ] Bank2 SZ#Fif it MIPI 10 2 s23) MIPI % .
GW1NSR-4C/4 [¥] Bank0/Bank1/Bank2 37 #F I3C.
2.6.1~2.6.4 /AR T 110 HPhrdE. B LVDS %1t 110 #Z%. 1/0

W TSGR, E%?@? /O HERIEZ EMER, ESH
UG289, Gowin 7] % 21 JH & JAI(GPIO) I/ 45 7 .

DS861-1.8
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2 BRI 4

2.6 fi N\ iR

2.6.1 I/O B FFrifE

GW1NSR %% FPGA 7= 511 1/0 £14% 4 /> Bank, & 2-5 ffix,
™ Bank A A2 1/O HYE Vecio.

N FE SSTL, HSTL %5 I/O g AbrifE, &4 Bank i i fit— AN Az my
2 W& (VRer), F AT CLEFEAE R 10B N & 1 Vrer (%5 T 0.5*Vccio),
W ATIR AN VRer A\ (1 H Bank A — 1/O & HIVE AN VRer Hi
Ao
[ 2-5 GWINSR-4C/4 88 /O Bank 3% REE

1/0 BankO I/O Bankl

Top

GWI1NSR-4C/4

wbry
2ueg O/

Bottom
I/O Bank3

GW1INSR %71 FPGA 7= i 3 HF LV It
GW1INSR %% FPGA 7 it HiJ& Vec N 1.2V.

LV A ER A R B et AR IR 4, IR Veex SCFF 1.8V, 2.5V I
3.3V, I/0 Bank #iE Vcoio FIARYE FHZAE 1.2V, 1.5V, 1.8V, 2.5V, 3.3V
HL S R R B
!

e GWINSR-4C/4 231F Bank0/Bank1 H{E MIPI % A, Vccioo/Vecior ik &N 1.2V,
Bank2 FH{E MIPI % i Vecioz ¥ BN 1.2V; 3 H Veox %E Jy 1.8V I MIPI {5
FEAY BEIAE] Voex BEE A 2.5V/3.3V i MIPI 38 B (1) 60% .

o MEMREF, SFATH GPIO Y umHA . AWElss Lir, BCESEMUE VO RE& A
FEFF ML R . Config A2 1/O IR AR Ha e B AL A FA BT X o

ANE T 1O i A ANAREXT Vecio BRI 2-1 K3k 2-2 iz,
%+ 2-1 GWINSR R%1 FPGA Z=@REFRHE /O LB R IEARE

/0 K7 (Fa )

BTG 5Y Bank Vccio(V) | HiHIKEhEE J1(mA) | SR

LVCMOS33/
LVTTL33

B 33 4/8/12/16/24 RIEESE

DS861-1.8
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2 LRI 2.6 i Nt

1/O ZKRBY (%) | Hhdm/ 24y Bank Vccio(V) | firtH KB AE J1(mA) | SRR A
LVCMOS25 B 2.5 4/8/12/16 pLiNEEEE AN
LVCMOS18 B 1.8 4/8/12 SGINEEP AN
LVCMOS15 B S 15 4/8 HAEN
LVCMOS12 B 1.2 4/8 WO
SSTL25 | FA St 2.5 8 RN
SSTL25 I B 2.5 8 ez AN
SSTL33 | B 3.3 8 pedize AN
SSTL33_I BV 33 8 Efg N
SSTL18_| BV 1.8 8 Efg N
SSTL18_I B Y 1.8 8 N
SSTL15 B 15 8 it
HSTL18 | B 1.8 8 peaizeAn
HSTL18 I B 1.8 8 pedizean
HSTL15 | B S 15 8 ez AN
PCI33 B 3.3 4/8 PC FliIx AR 4
LVPECL33E | =% 3.3 16 e A A

‘ LCD I} FFikz)h 541
MVLDS25E a4y 25 16 IR B
BLVDS25E a4y 25 16 % R O A
RSDS25E a5y 2.5 8 OO R R A
LVDS25E a5y 2.5 8 OO R R A
MIPI Z4r (MIPD) 1.2 35 Rl AT ML AL HE 25 4 11
LVDS25 #4y (True LVDS) | 2.5/3.3 2/2.5/3.5/6 SO R A A
RSDS #7%y (True LVDS) | 2.5/3.3 2 RN R T A
MINILVDS #4y (True LVDS) | 2.5/3.3 2 'ié;g ;:g ém%ﬁ !
PPLVDS #4% (True LVDS) | 2.5/3.3 35 LCD 17/513K3)
SSTL15D FEGy 1.5 8 e N
SSTL25D_| oy 2.5 8 e N
SSTL25D Il | %% 2.5 8 N
SSTL33D_| Zhy 3.3 8 N
SSTL33D Il | =4 3.3 8 RN
SSTL18D_|I ZEy 1.8 8 Tt L
SSTL18D Il | %4 1.8 8 e ze AN
HSTL18D | FEGy 1.8 8 e ze AN
HSTL18D Il | %4> 1.8 8 e N
HSTL15D _| FEGy 1.5 8 1t
LVCMOS12D | #% 1.2 4/8 RN
LVCMOS15D | % 15 4/8 EAEZN
LVCMOS18D | %% 1.8 4/8/12 HAEZEN

DS861-1.8 13(61)




2 S5 4H

2.6 fi N\ iR

/O KA (Far ) | v/ 22 57 Bank Vccio(V) | fitHIRZhAEJ1(mA) | SLRIR A
LVCMOS25D | %4y 2.5 4/8/12/16 pLiNEEEE AN
LVCMOS33D | #4) 3.3 4/8/12/16/24 iR Ee A
& 2-2 GWINSR &% FPGA FE&IEFHHMA /O XR R H %R E
I/O ZEA (4 N) BV 72 5) Bank Vccio(V) SCRFIR LT T T2 VRer
LVCMOS33/ LVTTL33 | i 3.3 & o
LVCMOS25 FA g 25 & &
LVCMOS18 BA 1.8 & 4
LVCMOS15 BAY 15 & 4
LVCMOS12 B 1.2 & o
SSTL15 B i 1.5 4 &
SSTL25 | B S 2.5 4 T
SSTL25 I B S 2.5 4 T
SSTL33 | B 3.3 @ &
SSTL33_I B 3.3 @ &
SSTL18 | BA 1.8 o &
SSTL18 I BA 1.8 o &
HSTL18 | B 1.8 % &
HSTL18 I BA Ui 1.8 % &
HSTL15_| B St 15 4 &
LVCMOS330D25 B 2.5 4 o
LVCMOS330D18 B S 1.8 i @
LVCMOS330D15 B S 1.5 i @
LVCMOS250D18 B Vi 1.8 i o
LVCMOS250D15 B Vi 15 i o
LVCMOS180D15 BA Ui 15 % 5
LVCMOS150D12 BA Ui 1.2 % 5
LVCMOS25UD33 B 3.3 4 o
LVCMOS18UD25 B 2.5 4 o
LVCMOS18UD33 B S 3.3 @ o
LVCMOS15UD18 B S 1.8 @ o
LVCMOS15UD25 BA 2.5 i o
LVCMOS15UD33 FA bty 3.3 i o
LVCMOS12UD15 BA Ui 15 % 5
LVCMOS12UD18 BA 1.8 % 4
LVCMOS12UD25 BA Y 2.5 % 5
LVCMOS12UD33 BA Y 3.3 % 5
PCI33 FAL 3y 3.3 = o
DS861-1.8 14(61)




2 LRI 2.6 i Nt

leEitlLi PN PR/ ZE ) Bank Vccio(V) S RFIR I T T E VRer
VREF1_DRIVER fpﬁ)( Vref 1.2/1.5/1.8/2.5/3.3 % &
MIPI Z5 (MIPD | 1.2 % 4
LVDS25 FEoy 2.5/3.3 % =
RSDS FEoy 2.5/3.3 % =
MINILVDS ZE5y 2.5/3.3 4 @
PPLVDS ZE5y 2.5/3.3 4 @
LVDS25E 5y 2.5/3.3 @ @
MLVDS25E ZEhy 2.5/3.3 @ @
BLVDS25E ZEoy 2.5/3.3 % 4
RSDS25E ZEoy 2.5/3.3 % 4
LVPECL33E FEoy 3.3 % =
SSTL15D FEoy 1.5 % =
SSTL25D_| 25y 2.5 4 @
SSTL25D I 25y 2.5 4 @
SSTL33D_|I 5y 3.3 @ @
SSTL33D_II oy 3.3 @ @
SSTL18D | ZEoy 1.8 o 4
SSTL18D I ZEoy 1.8 o 4
HSTL18D _| FEoy 1.8 % 5
HSTL18D_I FEoy 1.8 % 5
HSTL15D_| 2y 15 4 o
LVCMOS12D ZEoy 1.2 i o
LVCMOS15D =5y 15 @ @
LVCMOS18D =5y 1.8 @ @
LVCMOS25D Zy 2.5 i o
LVCMOS33D Zy 3.3 i o
2.6.2 E LVDS i&it

GW1NSR-4C/4 2314 Bank2 S K LVDS iﬁtlj o B4k, 10 SZHF
LVDS25E. MLVDS25E. BLVDS25E % Hi V257

B LVDS B A VEYE % oRHE 2 W, UG864, GWINSR-4 21+ Pinout F
H. UG865, GW1NSR-4C #/ Pinout FH.

LVDS % N 10 755 100 Ko i e BHAM IR, ¥t WK 2-6
Frx. GWINSR-4C/4 #5444 1#) Bank0/1 3245 0T 4w A2 1 100 BRAEHa N 22
Sy VCHCHLRE, VEW UG289, Gowin H/ 5@ /& # (GPIO) /151

DS861-1.8 15(61)
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2 BRI 4

2.6 fi N\ iR

& 2-6 E LVDS &it&EiEE
s GWINSR
RILEES ) - .
txout+ rXin+ & txout+ rxXin+
X500 ) W 5—() 500
txout- rxin Vil txout- rxin-
A A
#i\10 Buffer #1110 Buffer

BB %

>

LVDS25E. MLVDS25E. BLVDS25E %5745 10 %y L HC FLFH /X 4% 1
Z W UG289, Gowin /%5l /] EZ/Y (GPIO) /1) "75 /-

2.6.3 /O iB%8

& 2-7 /O BEMA B TER

TRIREG

A

K] 2-7 3 GWINSR £7%1] FPGA 7= i I#) 1/0 1255 1) % N i

GND |—

SER

OREG

H#

IREG

Rate
Sel

IDES

IEM

DS861-1.8

/N

16(61)



http://cdn.gowinsemi.com.cn/UG289.pdf

2 LRI 2.6 i Nt

* 2-3 IwOMT4A

i 11 44 I/O 1P
GCLK #iNf5 5.

cli Inout GCLK fi M& 5% E1E 5% UG864, GWINSR-4

P 4204 Pinout EA. UG865, GWINSR-4C /)

Pinout F /.

DI Input 10 ITMEAN(E S, EHH A F] Fabric.

Q Output SDR it IREG #ii 5 5 .

Qo-Qn-1 Output DDR #ilerf IDES % {5 5 .

)

[ 24 CI 105 GCLK S NI, DI. Q A2 Qo-Qn-1 ANBEME DY 10 Fin Nt A5 1

GWINSR %71 FPGA 7= 51 110 3B 4H i e 3t B 4n -
FEIRIR R

2-8 LR K IODELAY. GWINSR %% FPGA 7= 5 &4 110
#EL5 IODELAY #idk, Fi /ol UBEiZAERLE 1/O B3 Inn4h e delay H
TR N B S 5 R ER . B DR ZEIR B AN Tdyunit, & 3EA] PLER LAY
fﬁéﬁj‘\j DLYSTEP. IODELAY l'é\iﬂéjgﬁﬂ‘ I\Eﬂy\j: Ttotdly = leyoffset + leyunit *
DLYSTEP, RJIERZSHENEIUIER 2-4 FiR.
% 2-4 IODELAY R HER &%

Min. Typ. Max.
Tayoftset 450ps 500ps 550ps
Tdiyunit - 30ps -
DLYSTEP 0 - 127

& 2-8 IODELAY ~EHE

DI S DO
DLY UNIT
SDTAP >
SETN [ » DLY ADJ [ > DF
VALUE >
A PRI I SE IR 1 7 3

o Wil
o i, Wi IEM B IR — ARSI R 1,

DS861-1.8 17(61)
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2 S5 4H

2.6 fi N\ iR

IODELAY A~fg [R) sk FH - AN A% H
I/O H15e%
2-9 ;) GW1INSR %% FPGA F= i i 110 Zifi#stith. GWINSR &

5| FPGA 7= b (IR~ /O #FEHE AT AR B A7 2% IREG. it & 17 4%
OREG Hils i 21 &7 77-4% TRIREG.

2910 FHEHATEE

e Q| -
[ > cE
> DCLK
|:>h SR
E!
e CE AJ AL N K H T~ %1(0: enable)il = H - %%(1: enable).
o  CLK A RAZFEJy B It & BN BRI b %
e SR AN FIDI 501 SET/RESET (L (disable).
o AfEan ] LLYnAE N A7 45 (register) B /7 2% (latch)..
ENREAR R
HURERL R (IEM) 2 HR BURE St a0y, )T A DDR B2, 4nf&] 2-10
FI7 o
& 2-10 IEM ~EE

CLK [ &> —/ > LEAD
D > IEM < ] MCLK
RESET [ >—— — 7 > LAG
iR 828 DES &k

FEARIAR) /O R 1 A IR 45 DES, & 1 110 BHEN T
Eave

1k 28 SER iR

BRI /O IZ AR 1 a7 F i A ds SER BEBR, F5 T 1/0 BA
Iz 7 3K

2.6.4 /O IZETEER

DS861-1.8

GW1NSR %% FPGA 7= 1) 110 iR Fr 2 fh TAEH R, &—F TI/F
IR, VO(EK 1/0 Z43 5 5 %) )l DAL & i A5 5. SAfE 5. INOUT
F5 L= ES G =86 HHE ).
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2 S5 4H

2.7 HUREFRSHEYLA % 2%

2.7 BURRSSBEH FEfiE R

2.7.1 Ejfr

GW1INSR #41] FPGA 7~ it #& {1t 1 = & I HUIRER S BENLAZ il 32 BT 1K

SEAF i A BOIRAL B, DATIIESS, A fE 3 FPGA FE31 A
BEAR IR SR8 8: (BSRAMD.

&
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]

BSRAM X FFH Fh I fE -

Fi1E Cortex-M3 [) SRAM %5, Ky Cortex-M3 $ 1 mr3# (1) B 152/ 5 £+
fiETheE, LRSIz T, N, —4 BSRAM AR A
16Kbits(2K-Byte). &1z - SRR 2 IR EAF S P IECE Cortex-
M3 ) SRAM % &, Lt 2K-Byte/4K-Byte/8K-Byte 4. A 1)
BSRAM 15 7] FI{E FPGA (170 55 U

IHE FPGA HI5dl A7, 1 BSRAM Al L& & =
18,432bits(18Kbits). #EHLAIHC BRI HE: i #i Single Port,
X 1525 Dual Port, £4X0% F A5 Semi Dual Port, R 247 fif#s
o

F 8 HUIRER S BENLAE il 22 BHEOU A P IR e RE TSt 1 IRRE . BAR

BSRAM $2 L) 54 Fh DI fE -

1 M P K E N 18,432bits

IS A 2 1k 2] 190MHz

Hig 45 38%(Single Port)

Xty 145235 (Dual Port)

B X 145 5K (Semi Dual Port)
PRI A (Parity Bits)

fe it A i 2 U (ROM)

s v M 1 AL F 36 L

% e A% 38 (Mixed Clock Mode)

22 K 55 A% 5 (Mixed Data Width Mode)
1E %1325 (Normal Read and Write)

ik J5 5 (Read-before-write)

il 5 (Write-through)

XT BSRAM BEZH4H(EE, HS% UG285, Gowin {7 fifi 4 (BSRAM &

SSRAM)H ' #5F4

2.7.2 BSRAM EeE#5K

JE,

DS861-1.8

GW1INSR %71 FPGA 7= i T HLIR BR A BN LA 3% 7T 2 RF 2 M s 56
m#FE 2-5 s
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2 A 2.7 HOREFSBENAFiE A
3 2-5 BSRAM Bg B |3k
L R Ry 1458 PRy X 1A X 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 x 9 2K x 9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36
HimOEx
FL VBT SR 2 MR (bypass BERUR pipeline #1x0) A1 3 i
H# (normal 1. write-through = Al read-before-write ). £
i 0T, BSRAM 1] BAZE—/Nf % BSRAM #HAT IS #/E. £S5
BEEd, BB ANRBHE L3 BSRAM K% . 2% H %517 2% 5% % (Bypass)
I, TR I (R — AN Bl ) BT
ST F v S X ) o 1A P A O iR 78 2% UG285, Gowin f7ifi
(BSRAM & SSRAM)I /' #5 -
W O HE5
X AR 2 A S 2 Fhisi st (bypass #30F1 pipeline #:) 1 2 F
5 (normal #zUA1 write-through #E20) . w5 A i Escin N £ 4 -
® N I R B
® i [ [R5 1A
® [EAr— Ay S
1
25 B[R] — Mol R i B AT S S AR .
ST R S X B I 17 i B S AH S iR 15 2% UG 285, Gowin {7 fif
#%(BSRAM & SSRAM)HI /45 .
8% O =3
By AR 2 A] 324 2 APz (bypass #z0F1 pipeline #i:) £ 1
FhERE (normal B . Oy WU 1 7] SZRE R e S R . (H 2 X R —
Ay OAREMOL S 84E, HSZRF A5, B b k.
Ve
28 B[R] — Mook [ B B AT S S AR .
KT B U i s 3 B S AE o A 7 2% UG 285, Gowin £7
i 25 (BSRAM & SSRAM)H J 467 »
DS861-1.8 20(61)
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2 BRI 4 2.7 HUREFRSHEYLA % 2%

HigiEx

BSRAM W it B il R fE i s . P nll i g ge v ae A Sc i, i@
it gw AR L RWIGE I R A gs . P T B ROM FRI N, g AVIGE
et . (E 28 b HL R R I SR 5 ) G AR

4 BSRAM 1] it & i — 14 16Kbits ROM. T H i = i L n &
K R R iR S % UG285, Gowin 121 23 (BSRAM & SSRAM)H 15
o

273 FRFRAHMIRREREE

GW1NSR #7%1 FPGA 7 il IR HUIR A B W LA il 2 B0 T SCHiRe 45 2
290 LA o AR X S ONT Dy X AR, 30 5 B8 56 B ] BLAS
A, 1B EZ MR 2-6 A1k 2-7 MRCE RN .

2R 2-6 X R A 5 MR R E SR

—_ 5 ¥t I
16K x 1 8K x 2 4K x 4 2K x 8 1IKx16 | 2Kx9 1K x 18
16K x 1 * * * * *
8K x 2 . « . . .
4K x 4 . . . . .
oK x 8 . . . . .
1K x 16 . . . . .
2K x 9 * *
1K x 18 * *
¥E!
PR 7 RN SRR
*®2-7 AR OR S EBRERER E%
5 it [
29
16Kx1 |8Kx2 | 4Kx4 2Kx8 1Kx16 |512x32 2Kx9 |1Kx18 |512x36
16K x1 | * . . . . ]
8K x 2 . . . . . .
4K x 4 . . . . . .
2K x 8 . . . . . .
1Kx16 | * . . . . .
512x32 | * * * * * *
2K x 9 * * *
1K x 18 * * *

VE!
PRIEN 7 IR SR
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2 BRI 4 2.7 HUREFRSHEYLA % 2%

2.7.4 B ThEEEC B
BT [ BUIR e A5 BEHLIZ 64 22 K5 BSRAM B TRIGRIIEE . 4

ST O fr AT SRR B, 3R] L SRAE A e
2.7.5 [l HHR1E

® i (I HUIR H A BENLIE b BB H M\ F A7 S8 R BN

© i A A7 T PR K A 2 A S B B P

R e T p
2.7.6 BSRAM #2R{EHER

BSRAM SZFF 5 P ERI=, 3G 2 FhitdfEit: 534 (Bypass)it
A TkZ(Pipeline)tiz; 3 FhE#ER: 1B 5 (Normal)iE, #5
(Write-Through)#& . &1 /5 5 (Read-before-Write) 15 .
EREER

A 3B DI i A A7 A 10 7 =ECA I i A7 A 1 5 N BSRAM
2 H A

TKEER

TE[FE B NAEAT, A4 F7 Ao o B mT SRt o6 B Aok
36 fii.

A

AT 4t B A7 A, Bl OR B E A7 6% 2% (Memory Array) )% H -
2-11 BxO. fARER O KXWk A ER TRIRK LIRS

ADC———— o
Pipeline

Input Memory
[0 [ — Register;I> Array j|> Reglsteri>DO

WRE ——»

w [ N

OCE

p—i\5]:}
S Input
CLKA ] Register
DIA T Input ——
Regri)ster M:mory CLkB
ADA rray

Pipeline |
Register |
«—OCEB

DOB

DS861-1.8 22(61)




2 BRI 4 2.7 HUREFRSHEYLA % 2%

DIA —DIB
ADA —— InFJut J —— Input K= ADB
WREA—» Register Register [¢———WREB
> l
Memory
CLKA Array

CLKB

P
]

> Pipeline <,\: §> Pipeline
Register Register 4— OCEB
OCEA—»

DOA DOB

BSHIERR
EFEHERK

Xf A AT IEE S44E, w4 R A . BABIEASH
PLAE 25 1

BERK

AR IR, X DT S EAER, BRI e 14
t

SiREEHRA

FEBEREICT, b AT S ERAERY, TR M0 B 2 H B i
W, SAEHE AN AT,

2.7.7 BHhRT
% 2-8 A T AE BSRAM HER T Al FH B eh A =

%< 2-8 IR EC 2 F%R
i A 2 o 1 A Py W AR AL R
P s e A Yes No No
EIGTE TSy Yes Yes No
B 1 AR AR 2 No No Yes

ST RTHIR R

K 2-12 TR T AEXU DR R R Sz el R, AN O & F —
ARSI B . CLKA {5 5458 7 i 1 A T 27 /748, CLKB 15 545 1 i
M B KT H %4725
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2 BRI 4 2.7 HUREFRSHEYLA % 2%

2-12 37 AR
WREA WREB
ADA ] ADB
Input Inout
DA [ . - 1 pu
Register Register (m—— DIB

Memory
CLKA Array CLKB

Output
DOA < ’i Output | L i> P j> DOB
Register Register

WREA WREB

SRR

2-13 Son TN AR DR T F s mehfe AR . B0 0 %A
—/NI R, EEERF(CLKAYE S0 70 0 A S ANEHE . 5 bt flie/ 5 4
AefE5 . B (CLKB)YE S#EH] T im0 B AU EdE . s bk et 5815

—

o
2-13 IEE R HEN
I Input
Register
Input —— Memory
CLKA —¥ Register Array CLkB
— > Pipeline |
Register |
B i O R PR
2-14 TR 1 B I AR =
& 2-14 Sk O PR
WRE AD

DI|::> Input | —
» Register

CLK —

o Outeut [\
Register

Memory
Array

WRE
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2 S5 4H

2.8 F P INAE R IE(GWINSR-4)

2.8 Fl RINFERIE(GWINSR-4)

GW1NSR-4 #54 H #ik 32KB 1 FH /-~ IN17 % (User Flash). 7 NAFH
ITAAE UG i B TR, —AT 1 64 DNYIEREERICA L, FIAFE Tt
17558l 32bits, T4 BTG RN 64*32=2048 bits. {EFRERIE LR
PERR, — AR N 2048 7, Bl —T0AE 8 17, HFtEin T Hin:

® NOR Flash
10,000 k5 5y J& 1

L 10 4B IR A7 RE 1 (+85°C)

BRI % 32

X 128 1764 41*32 = 256Kbits

UHERRAE S 2,048 AT

PR TR 7 R4

Bl : 40MHz

FYmFERT[H]: <16us

TUHERRIE]: <120ms

L

- GEHERUFREER A 2.19mA/25ns (Vce) & 0.5mA/25ns (Veex)(MAX)
- ImAREERRERME: 12/12mA(MAX)

KT GWINSR-4 #3F Pk i FH P INAF BHIR VRIS 215 22 UG295,
Gowin [N1F 5t (User Flash) M /" 455, H A7 0 A7 SR T8 5 E
SRR NR R, 1§SH 1% TR 3-1 E 43

2.9 HFESLEER

DS861-1.8

GW1NSR-4C/4 #3F A A+ 5 ¥ DSP Bk B . & =S4 DSP
filr T T R P PR B S S A BEFR R, W FIR. FFT #it4%.
DSP HAN Fitaetae . BHEMHRER . IhFECEI A
DSP S HF M T
3 e FE LAy (9-bit, 18-bit, 36-bit)
54-bit 1 HAR/ZHRIZH T
Z /N afei i T JRIBC AR N s e
TR #240 2% (Barrel Shifter)

I I R 5 E & N I (Adaptive filtering through signal feedback)

iz ] PL H s HLE (Computing with options of rounding to positive
number or prime number)

© ORI A A iy AN 55 i Hh
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2 S5 4H

2.9 HF(E T B

29.1 E¥T

GW1NSR (] DSP #HHE 7 LT N TE o A 7224 FPGA BRI .
A~ DSP BEWAZE I, AN RIUE ST 4% (pre-adders), P~
18 {7 ik A5 (multipliers), Fl—A> =i N B OR/1Z 412 55 5.6 (ALUSS).

T m=es
DSP Z et & A TUn s, sEBLHvn. FsAIL A2 D ge .
IR A AL T 75 B TC N B AT o, A PR\ B
® Ji{T 18-bit fii \ B =l SBI.
® Ji{T 18-bit il A\ A E SIA.
!
BRI i A SR A7 A7 A A U 55 AR 2
iz AR FPGA 77 i (R T5UIN &% 7T LA 9 Th RERL DR s H, S8 O-

bit {3755 F1 18-bit {375 .
PR

Feyd: 28 (multipliers), T HNg 2 J5, FRSZIISRILEH . Feykadn bl
BB AN 9x9. 18 x 18, 36 x 18 5 36 x 36, H N Al H vt 34 S0 Br 29 A7 2%
ARG A — DR B A
® —/~18x36 Fejise
® i/ 18x18 Jejise
® U/ 9x9Jerkie
VL
PN 7% B ] DATC B — A 36 x 36 Feikias.

BEREZHEAHTT

A DSP 20— 54 fir ALUS4, JEntafeikst et —8hn
o, a0 N St AN H i 28 S R A A7 A R R 55 AR 0. SRR Th RE AL
® FeikiskHUERE/0. BUE A FEEE B ks E .

o FeikisklHER/0. BUE B AT C BIINENRIEIEH .
® Bl A. HdiE B ML C Nk Iis .

2.9.2 DSP #{EEAGE

DS861-1.8

® Jika(multiplier) i
® IRk Ena(accumulator) iz
® IRVLRAN R InA

RKTHFESBEBI T 2 HMER, 525 UG287, Gowin ¥ 75
G FEZHDSP) ] 115 o
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2 S5 4H 2.10 GPIO ¥ # MIPI D-PHY RX/TX

2.10 GPIO X # MIPI D-PHY RX/TX

H GPIO sZH# 4% MIPI D-PHY RX/TX I}, Wl 3 1 10 2574,
TLVDS. ELVDS. MIPIIO.

FTi GWINSR FPGA #37#f TLVDS/ELVDS 25%4, Hi
TLVDS/ELVDS 25858l MIPI D-PHY B}, i@t
LVDS25(E)+LVCMOS12 77 2R MIPI HS I MIPI LP, Jf 75 2451
AR EEL BHL I 28

/> GWINSR FPGA % HF MIPI 10 25!, MIPI 1O W4 A% T HLFH
2%, YHEHS A LP I AsH# . MIPI 1O 288 3 3 2-9 iR,

HARE 10 B Fr 4w 520, AT BLS % IPUG948, Gowin MIPI D-
PHY RX TX Advance J /' f8 /0 “4 Theedhik” .

3 2-9 GWINSR 7% FPGA &) MIPI 10 &7 #55%

MIPI i N/ GWI1NSR-4 GWI1NSR-4C
MIPI i\ Bank0/1 Bank0/1
MIPI % Bank2 Bank2

Bk MIPI D-PHY RX/TX B0 .

e I HFFruE (MIPI Alliance Standard for D-PHY Specification) , A
1.2

TR RX A TX 840, Al R 5 ik 4.8 Gbps
SCRF A 2 DU B ad i A — S I e s

YEZ PHY (10 RRVFHITEDLT)

YA EAEIIFE(LP, Low-power)EAEHE =,

W HE MIPI DSI A1 MIPI CSI-2 4% 5

TREEEFE . A ALEIE X ST

FHE MIPI D-PHY RX 1:8 #i 5 1:16 fiz

¥ HF ELVDS. TLVDS. A1 MIPI IO % 10 Type
GW1NSR-4C/4 [t} Bank0/Bank1/Bank2 37 ¥ 13C

2 VRS RIS IPUG948, Gowin MIPI D-PHY RX TX Advance
H e .

2.11 Cortex-M3
2111 &4

GW1INSR-4C Wik A B 28 R gtttz . HAF &2 E %I, BSRAM
e TE)R. PLL A1 OSC B #h 3, fiib a8 ik 2 32-bit RISC 411
Cortex-M3, EAMKINFE, MRAA, mPEREMFr S, FPGA f4tn] 4wz 4t
WA P, 5 RIEMSEM A L RS

DS861-1.8 27(61)



http://cdn.gowinsemi.com.cn/IPUG948.pdf
http://cdn.gowinsemi.com.cn/IPUG948.pdf
http://cdn.gowinsemi.com.cn/IPUG948.pdf
http://cdn.gowinsemi.com.cn/IPUG948.pdf

2 S5 4H

2.11 Cortex-M3

DS861-1.8

AL H G RGUE AL BRSNS R G B AN, X B AJANER L
F FPGA ZE sSEHl 4 el i FPGA 3% IP SE3L sk . FPGA WA
FHEMEETE, M BUREEIARSNE, @amER R T EE R
Bz IPs, FER AR, a1 SPI. 12C SRl At . AL BEAS R Uik
2 FPGA BHJR, Fx 1 JTAG #%11, WA BRI /O i 15 5 bm IR

M2 24 1 AHB-Lite 428, AHB2APB Mri: i 2 fllH 2% APB M2k 4
%o

AT S Z S0 AHB B2 FPGA FHE RS, ZAGAS—A
R0 8%, LB T 32KB ) Flash FiR H) R s /E i K 16KB ) BSRAM %
BN ERME. FHEE)E, Cortex-M3 W% % Flash #1 ARM F2 51178
SREHE, R IRIZAT .

AHB 28 7 H AN 25 1 INTEXPO Al TARGEXPO, AN @i [
FAE— 128bits ) AHB =128, 7 LLERE] FPGA A AT AR i 4h % 5 A7
%R . AHB M4 HF GPIO B &S FPGA, FISRsZBLH S @M 1/10
TIREI

P2k APB 2843514 APB1 Fil APB2, APB1 &4 A 5 i 53

(Timer0 #1 Timer1), # UART (Uart0 1 Uart1) UL Z—"ANE 11

(Watchdog). M~ UART H#:E# S| FPGA, MANERN #RAE T 140 R 1
TRAL TR 28 R G N ER i d A Y, GBI S A7 28T 0. APB2 M2k H e F
FPGA %5 .

REFR SRR Cortex-M3 PIAZ. M2 4 FE. NVIC. i T A0 )2
S AR

Cortex-M3 W #Zid i B 2R 50 B4R 15 1) 2k R Gt
RN AANE PR, I D EHE JTAG R sm DA TRIU.

Ak, b ELES R AL T — AN W R II{E S IntMonitor, %455 ] LA
fa7~ GPIO 1k APB1 4hik i, €135 TimerO / Timer1 / Uart0 / Uart1 /
Watchdog. % illfs 5 e imss FPGA, FSRIR S b 71 3% R 48 24 i is
TR BRIRAS . FPGA Wk PLL A1 OSC, 7] LA R & 7 18 L At b %5 U
MM RGEEN .

Cortex-M3 15 HIHE E an i 2-15 Fiow
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2 BEMINH 2.11 Cortex-M3

[&] 2-15 Cortex-M3 Z5H31EE

Cortex-M3
Processor Block
JTAG I/F
Cortex-M3 DAP TAG
Core A
Time \ 4
SEnT TPIU I/F
Bus-Matrix NVIC User_int0/1
Clk/Reset Clock
Resource
_ PLL/OSC
A AHB Extension:
INTEXPO Memory Sub-System
AHB Extension:
TARGEXPO Mem-Cntrl
AHB To
AHB SRAM/FLASH I/F > B-SRAM
Lite
PIO I/F
Bus GPIO |« SO, FLASH
< » AHB2APB .
IntMonito
¢ Logic Resource
¢ ¢ Soft-Core
APB I/F
APB1 APB2 | spr| | ¢ |
UART
UE =5 oo
UARTL Typesc
Timer0 UART | Others |
UARTO VF
Timerl
Watchdog

2.11.2 Cortex-M3

i

® AN

® Thumb-2 #5844, 3(FF ARM &R

® = 32bits Fl 16bits, — M H T L7215 1 P A7 (a2

® R BALN, FUSTAFE A SR ANEE L, BT B G R e

WAT TR B
ST, I A A A A S IR A T Ak B

R I, PR ) F B AL 2R

WAL RS LT, SRR AU ZORRYRME RS RE

M ARM7™ LR P 8T MoK, BAT 3 i PR RE AT AR D)8
ThaeF = R sl s %
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2 S5 4H

2.11 Cortex-M3

- JTAG i

- FPB BIHSEIL ST RE

- DWT s gl f i, il & F1 &R 485 D g
- ITM B SRR T B

- TPIU M R Eg 7 b

2.11.3 S Zk5bPE

2.11.4 NVIC

SRS P RAG Cortex-M3 AL ERAR A1 4% 1 5 48 AHB S 2% .

RZJEMES AHB R&HEZEE:

ICode #4k: 32bit AHBLite &2k, HF MACKS =S (R BUIE A Al ) & .
DCode &12k: 32bit AHBLite =128, F T ACHS 25 ()3 47 B in 45/ 47 i
LA 317 1]

ARG 32bit AHBLite &2k, FIT-5%F RG2S B HATBUIE A FlH) =,
B I8 A74% UL LR 1)

APB: 32bit APB jZ 2k, FH X ARk o 2 1Al BEAT it in 8/ 47 fitk A SO
WA

iR
[ ]
[ ]
[ ]

&

FEXF U] SRR MR BT S 1R AL B8 U7 ) B 4 X S5 1)
Bit-banding: & ZRHFK Bit_band il 44 U ) #4464t Bit_band 7 (8] )
i

HoEM: BEHMEEE NS, FFEEEEENIZAZ B LR

S o

E R E PR EE (NVIC) 5 Cortex-M3 WAZ 5% # & SEIL IR 4E
(e I PP T AL R, B DU R

CHEZ IR 26 Al
SCHF 6 AR A

ARl SCRE 8 PRI gRAR IR e (O~T), 7 RoRBAREIIMILEH, 0
Fon w2

SCHF IS 5 PR A
SCHFENASHC B P S 4
Ko PR GRS HEN BTNy B 3 R A7, R N B3KE, AHEAIN

e

2-10 NVIC FhliE &R

Hiu ik

TR KA ik

0x00000000

_StackTop Rk Hh T HERR THUZ

DS861-1.8
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2 S5 4H

2.11 Cortex-M3

Huh B4 KA ik
0x00000004 Reset_Handler His A
0x00000008 NMI_Handler Rk NMI = 7
0x0000000C HardFault_Handler Wik A A2 2%
0x00000010 MemMange_Handler He MPU % i 9 1K
0x00000014 BusFault_Handler 5 S LR AR
0x00000018 UsageFault_Handler He A58 FH i vh B
0x0000002C SVC_Handler 5 SVCall I
0x00000030 DebugMon_Handler R 3K ) A
WIgIR "
0x00000038 PendSV_Handler - Heik
0x0000003C SysTick_Handler R/ FR G558 N A5 kT
AN T
0x00000040 UARTO_Handler 5 UARTO HSCF & 3% H
0x00000044 USER_INTO_Handler w5 F P A8 0
0x00000048 UART1_Handler w5 UART 1 FESCR 32 Hh
0x0000004C USER_INT1_Handler w5 F i 1
0x00000050 USER_INT2_Handler w5 F Al 2
0x00000058 PORTO_COMB_Handler g GPIOO0 i
0x0000005C USER_INT3_Handler w5 F P i 3
0x00000060 TIMERO_Handler g TIMERO 7
0x00000064 TIMER1_Handler S TIMER1 i
0x0000006C I2C_Handler B 12C H i
0x00000070 UARTOVF_Handler IEAE] UARTO/UART1 % H! o iy
0x00000074 USER_INT4_Handler B/5 F A 4
0x00000078 USER_INT5_Handler B/5 F A 5
0x00000080 PORTO_0_Handler w5 GPIOO0 & i 0 it
0x00000084 PORTO_1_Handler w5 GPIOO & i 1 it
0x00000088 PORTO_2_Handler s GPI00 & i 2 H ity
0x0000008C PORTO_3 Handler s GPI00 & i 3 H ity
0x00000090 PORTO_4 Handler IEAE] GPIO0 & 1 4 ity
0x00000094 PORTO_5 Handler 5 GPIO0 &} 5 H ity
0x00000098 PORTO0_6_Handler B5 GPIOO0 & i 6 H ity
0x0000009C PORTO_7_Handler IEHAE] GPIO0 & | 7 H ity
0x000000A0 PORTO0_8 Handler w5 GPIOO0 & i 8 it
0x000000A4 PORTO_9 Handler w5 GPIOO0 & i 9 it
0x000000A8 PORTO_10_Handler Y= GPI0O0 & i 10 iy
0x000000AC PORTO_11_Handler Y= GPI100 & i 11 1l
0x000000B0 PORTO_12_Handler g GPI0O0 & i1 12 ik
0x000000B4 PORTO_13_Handler g GPI0O0 % i1 13 ik
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Hidl R Byt iR

0x000000B8 PORTO_14_Handler W5 GPIOO0 & 14 ik

0x000000BC PORTO_15_Handler WIE GPIOO0 % fifl 15 thlky
2.11.5 BEhER

FEP IR B N ARM B2 3> A7 INEHER TR H 0000 MH, JF HARIE 2R
PR WAL ERRE PP, AL B AT R E -

AETHIRE N EGE ST UART S ME I SEI), XA 705 5 PC#L
BATIEMS . AR 7 IS E I AR a0 R s -

o BN, BEANRN AP AL BRI AL NS o
® & UARTO JBCRF AR 3 A7 A%, N RIENFEI B A& R 2

® 23 Flash In#EEH TR AT, WRNAZENRL, Timer0 MliX, Timer1
MREE

® 5\ Ox4(EOP)RZ IHFEFF .
2.11.6 BB

48bits H [AIETF BB S7E ITM 1, HIIREAERE(S S TRCENA HE4T
I1#EM{¥EE, TRCENA /& DEMCR #iff#s 15 24 {2, s& Cortex-M3 4b#E
SR DWT A1 ITM )4 R RE(E 5o B TRIER N A A8 A 3E A2 p R

] 2 — YA
WE W bR Id S
2-16 DEMCR #7588
DEMCRE 7753
31 ‘ 25 2423 20/1918 17 16/15 ‘11109 8|7 65 413 10
Reserved Reserved Reserved
TRCENA4 MON_REQJ VC_HARDERRJ
MON_STEP— VC_INTERR—
MON_PEND VC_BUSERR
MON_EN VC_STATERR
VC_CHKERR—— |
VC_NOCPERR
VC_MMERR
Reserved
VC_CORERESET
!

TRCENA 3 DWT 1 ITM 4 R a5 .
e 0: DWT HIITM R{fifg.
o 1. DWT HIITM ffifig.
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2.11 Cortex-M3

2.11.7 ERIEE

GW1NSR-4C AL EE 28 R Nk T AR 2D B bn i g i 25 TimerQ Al

Timer1, A LLEE APBA s 2 it 473 1 A3 1)

Timer0 1 Timer1 /2 32bits iR H8E, ST

A Y 0 I AL B Wi SR 15 5 TIMERINT HAERC & Wris bR &
4% INTCLEAR I, FIWAERIE S — HRFA R

A DA AMEAE 5 EXTIN fE N THEES R RE(E 5, 24 EXTIN B 0 4% 1
AR B A% A BE A R

W EES T BE] 0, I H RN SRR B — IR R RS, A
WRIRSHIEE N 1.

AN EXTIN AE I8 i, I8 o 20l + e i —
e, RN EXTIN BB LI R 257 28 KR, SR IE & 1a i 2
i

Timer0: EXTIN %45 GPIO[1].

Timer1: EXTIN f#iZ#:3] GPIO[6].

2-17 Timer0/Timerl £434EE

PCLK —— !
PCLKG — |
PRESETn——)|
PSEL—P|
PADDR[11:2] —» D e counter

PENABLE —>|

PWRITE

Synchronizer

Reload value Edge detection

CTRL[2]

\ 4 Decrement EXTIN

32bits down

CTRL[0]

PWDATA[31:0] ——]
PREADY — |
PSLVERR —— |
PRDATA[31:0] ——|

ECOREVNUM[3:0] ——

L) >

TIMERINT

SET

»

CTRL[3] S A =
LR

TimerO/Timer1 &2l N £ T, Timer0 JEHti A 040000000,

Timer1 il 0x40001000.

DS861-1.8

33(61)




2 S5 4H

2.11 Cortex-M3

%% 2-11 Timer0/ Timerl F 7%

ES

Fuuhbmts | KR | A% | BAE Eiiipay

CTRL

[3]: SEF B b e

[21: AN ENAE B EE S
[11: AEENE RS
[0]: f¥RE(S S

0x000 w4 0x0

VALUE

0x004 wE | 32 0x00000000 AT THEUE

RELOAD

MEAE, BANBIZA A7 U
SINEENTHHER AT B A
(GuN

0x008 g | 32 0x00000000

INTSTATUS/
INTCLEAR

0x00C WwIE 1 0x0 [0]: eI 28T, 5 175w

2.11.8 UART

DS861-1.8

GW1INSR-4C b4 RGNk 1 41> UART (UARTO A1 UART 1),
Ay LU APBA S ZGEEATHE MM, SCRF BB 3Ty 921.6Kbits/s .

UARTO #1 UART1 32§ 8 A B Ar Al 1 Aifs 1b47, A TR IRAL
[¥] 2-18 APB UART Buffering

You can write a new character to the write buffer
while the shift register is sending out a character

4

H Write buffer H Shift register ’—»TXD

A A

Baud rate
generator

APB

)
interface <i

v
4—‘ Read buffer H Shift r‘egister ki RXD

A

he shift register can receive the next character
while the data in the receive buffer is waiting for

the processor to read it

UARTO 1 UART1 SCHrmnd il ifai s, 4 CTRL[BIIE A 1 B, AT
BHEAE BRI B0 R S AR S— A, IR T DR B A 0 R 8] YRR B
2 APB #1121 UARTO A1 UART 5 $dis & & B FI, APB #0524
RIKOK N, NEESA, EERE UART 200, 755 0 Jeit B R
2717 2% BAUDDIV.

BAUDTICK % H 4 % 2 I B 2 11 16 1%, 1] LI FHIX AN AN E S A8 [R5
#2F KAE UART 5. CTRL[O v i #i E5 5 TXEN, 4 UART 1&£%5
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2.11 Cortex-M3

figemt, FTRAAIXAME S IEXUA 1/0 ¥4y UART Hdlafarth -

RS BT A7 STATE A7 HRS A T IR sh i R s =RE 5, B
I, TERRZEA HRS R PG R B R g R, TE R H EPUTI@ZRJ@TU\/%
% STATE 1227 HIR A

2 UARTO AT UARTA B3y frasdtiid, UARTO kit oy
0X40004000, UART1 A:Hhifi->y 0X40005000.

3 2-12 UARTO/UART1 FE 8

ZFR HhkmAe | SR frse | BAME P
8 i
DATA 0x000 wE 8 Ox-- B =0 NI
RIERR T N R IEE
[3]: HURZEAT ‘ﬁ 175 kR
- [2]: KREEFRH, 5 17ER
STATE 0x004 s | 4 0x0 il EW%ﬁ%ﬁu,A&
[0]: RiEZAFHIrE, Rt
[6]: mrmEE R, AR IERE
&R
[6]: U H R T REE
- M:E%ﬁﬁ¢%ﬁ%;%
CTRL 0x008 s 7 0x00 31, Bl A
[2]: KEFEfEREE S
[1: BlfEREE S
[0]: KiEfHERE(S 5
[3]: Helicim T, 5155
INTSTATUS/ e [2]: Kixditdl, 5 17ER
INTCLEAR | X00C w4 0x0 []: B, =155
[0]: &K&W, 51755
BAUDDIV | 0x010 W15 |20 | 0x00000 E?g BRI AT BUMA
2.11.9 Fi'1H
GW1NSR-4C fib# 2% R4t itk T —4> Watchdog, #] LLE T APB1 A
LR AT AN 1)
FEFET— 32bits (IBIR TS, JHId HEAE A4 WDOGLOAD
BEAT WAL .
Watchdog #2774 iz 5 WDOGINT, A1 /B & A 38Ul A
Ko i ep{HiHE S5 WDOGCLKEN 7 H - &L {5, Watchdog 144
PRI P TS . Watchdog Wil 55, 3+ H 241 8E N 0
I A T ki SR (5 5 WDOGRES. 7E 2 WDOGCLK ()T —Ni 4 J&
W, BEBEHA A WDOGLOAD MR E IR 2B Has b, k&b —Ik
S L S
M RAG R AR, Watchdog I 774 KRG EAE S, R FEE
ARG FRBIRE N 7. e, R rp WS S E R, R g kit
3]0, I Watchdog 2 EH EMNENES, HTRFEEN.
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2 BRI 4

2.11 Cortex-M3

Watchdog #:4E 77 2an T B s :

2-19 Watchdog ¥&{E/A30

Watchdog is
programmed

Count down
without
reprogram

WDOGCONTROL register is set

Counter reloaded
and count down

Counter reache
zero

If the INTEN bit in the

to 1, WDOGINT is asserted

without reprogram
s

Counter reaches
zero

If the RESEN bit in the
WDOGCONTROL register is set
to 1, WDOGRES is asserted

Watchdog /72 i N & Fizx, Watchdog & 141l >4 0x40008000.

%+ 2-13 Watchdog FFa%

2y i Fddb e | KA A% | EAE ik
WDOGLOAD 0x00 s | 32 OxFFFFFFFF | Watchdog il %5 17-#%
WDOGVALUE 0x04 Hik | 32 OxFFFFFFFF | Watchdog %1t %7 7 2%

Watchdog ¥ il 27 17 #%
WDOGCONTROL | 0x08 ws | 2 0x0 [1]:

[0]:
WDOGINTCLR 0x0C HE | - Ox- Watchdog H i i 25 17 4%
WDOGRIS 0x10 Rz 1 0x0 Watchdog b — X Fh IR IR 75 25 77 2%
WDOGMIS 0x14 Hig |1 0x0 Watchdog H iR 45 75 7744
WDOGLOCK 0xC00 s | 32 0x0 Watchdog 8 77 27 17 %
WDOGTCR 0xF00 s |1 0x0 Watchdog 4z il 77 77 #%
WDOGTOP 0xF04 HE 12 0x0 Watchdog Il % B 25 f7 28
WDOGPERIPHID4 | 0XFDO Hik | 8 0x04 4% ID A7 HE 4
WDOGPERIPHID5 | 0XFD4 Rk |8 0x00 Hhix 1D #4748 5
WDOGPERIPHID6 | 0XFD8 Hik | 8 0x00 4% ID A7 45 6
WDOGPERIPHID7 | 0XFDC HRi |8 0x00 S ID F A7 7
WDOGPERIPHIDO | OXFEO Hik |8 0x24 4% ID A5 0
WDOGPERIPHID1 | OXFE4 Hik |8 0XB8 S 1D F A7 58 1
WDOGPERIPHID2 | OXFE8 Hi | 8 0X1B 4 1D A7 4% 2
WDOGPERIPHID3 | OXFEC Hik | 8 0X00 4% ID A7 3
WDOGPCELLIDO | OXFFO Hik | 8 0X0D ZfF 1D FAEE 0
WDOGPCELLID1 | 0XFF4 Kk | 8 0XFO AT 1D A7 1
WDOGPCELLID2 | OXFF8 Hig |8 0X05 Y1 1D FA7EE 2
WDOGPCELLID3 | OXFFC Hig |8 0XB1 Y0 1D 475 3

2.11.10 GPIO
GW1INSR-4C kb B 4% 24t did AHB 2485 GPIO #ibuifs, GPIO

DS861-1.8
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2 S5 4H 2.11 Cortex-M3

PHLUERF] FPGA. GPIO 32 #F 16bits fRIE ] 1/0 Thig, HAT LA FEEE:

o N 4mfErhki A i ThRE, TTLARLE GPIO AT — o Fl sk = A ik

® (LRSS AR b AE

®  SCRFIE I C B A A7 AR SEILAN R ) Th e

© MU fH) F A7 A T AN R ) 4% o B A7 A R CRAIE T R R e 4
GPIO Z#8I F X Pr, GPIO 3ty 0x40010000.

% 2-14 GPIO &2
47K § WA | o | pew | mi Mok
DATA 0x0000 | %5 | 16 | Ox—— [15:0]: Hofln 2172
DATAOUT 0x0004 5 16 0x0000 [15:0]: A TR Y e

[15:0]: HH e E
5 1: B {EReA R
OUTENSET 0x0010 w5 |16 0x0000 5 0: HH{ERELA
B (B N
B 0: 55 A%A

OUTENCLR 0x0014 w16 0x0000 [15:0]: i kb A E

[15:0]: WlEFINAE R E
5 1. % & ALTFUNC
ALTFUNCSET 0x0018 w5 |16 0x0000 5 0: AN#E ALTFUNC
i 0: GPIOfEN 110
% 1: ALTFUNC Ififg

ALTFUNCCLR 0x001C w5 |16 0x0000 [15:0]: "liLEFEIIRETE R

[15:0]: Wi fdife i E
51 WE TR
INTENSET 0x0020 w5 |16 0x0000 5H0: AExEHMWEEE
B 0: ANERE T
B TR ERE

[15:0]: AR Ik A 15 B
51 iEkRH L RE
INTENCLR 0x0024 w5 |16 0x0000 5 0: NGk W
B2 0: I fEREATE R
B2 1 I AR R

INTTYPESET 0x0028 E 16 0x0000 [15:0]: H R E
INTTYPECLR 0x002C E 16 0x0000 [15:0]: H Wiy kR
INTPOLSET 0x0030 E 16 0x0000 [15:0]: ittt E
INTPOLCLR 0x0034 E 16 0x0000 [15:0]: WAl I v B
INTSTATUS/ e B RSP A7 2
INTGLEAR 0x0038 B/E |16 0x0000 B 1R R
0x0400- e B
MASKLOWBYTE OXO7EC s |16 0x0000
0x0800- - ]
MASKHIGHBYTE OXOBEC s 16 0x0000
0x0CO00- B ~ B
Reserved OXOFCE Reserved

DS861-1.8 37(61)




2 S5 4H 2.12 W4

2.11.11 FiRFEO

Cortex-M3 A28t & — MUy in 3 10, 35 JTAG #2081 TPIU
O, XA O #GEEES FPGA. JTAG R in4 1454 IEEE1149.1
T 1) 3 11 DL R S i B R AR v

JTAG-DP (¥ D eS8l = 2 iy =354 2H k-

JTAG-DP &ML

B4 EFE (IR FIAHICH IR F%E, FIRiEH] JTAG Al 5 Brik i)

FAFRRIAT A
o HIEF A AAHIN DR Ha45E, fhAl1s JTAG-DP ) A7 e .

2.11.12 AR5

2-20 PI7ERR S
OXFFFF_FFFE
SCB
Reserved OXEQ00_EDOO
NVIC
System ‘ 0xE000_E100
Control SysTick
space |y 0000 SCS 0xE000_E010 0x4001_1000
Reserved XEQOQ‘\\\“ 0xE000_E000 GPIO -
For External 0x4001 0000
Devices -
0xA000_0000 Watchdog
Reserved 0x4000_8000
For External UART1
SRAM 0x4000_5000
x6000_0000 UARTO
Peripheral 0x4000_4000
0_0000 Timerl
Reserved 052000 4000 0x4000_1000
X . ]
SRAM 0x2000 0000 Timer0
- 0x4000_0000
Reserved -
0x0002_0000
Code flash

0x0000_0000

21113 M

=z SRR B SR B SR Cortex-M3 [ IP A, VE4E BiE S
# IPUG932,Gowin EMPU(GW1NS-4C) f /i 1/ ZEF .

2.12 B}
P BT R S A 2% FPGA mtERERI N H 2 R EE . GWINSR R 7
FPGA 7= 2L 17 & 4 B 8 (GCLK), BELREERERISM A R, &
7 GCLK %5, iRt 7 w4 HCLK %5 . IR (PLL)ZE I 4 2 U5
KFAFRmer . ml R BN E 2 E4IE R, 15555 UG286,
Gowin 2 7 5 (Clock)H " F5 T -
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2 S5 4H 2.13 K%

2.12.1 £FHAh
GCLK 7E GW1INSR %% FPGA F= it H 1% % R0 A, A% IREEHE 8
A GCLK M %%, GCLK ) m] ik B Sy AL HE % FH o) B B N\ J RN S5 168 A 2
TRUR, 8 T B R e N B LA R A O B RE

2.12.2 $ifEER

BRI S & — sl G, RIFRBIAHPS (PLL, Phase-locked
Loop). FI|HAMHH N B2 25 B BIE 535 1l PR % N S5 3235 15 5 FOBR FIAH
B

GW1NSR %71 FPGA 7= i 1) PLL B fe g $2 (4 m] DLZE-& A I 4 4
X, AL EAIE RS ECRT CLEEAT BB AR O B (G5 AR 3 A) . A AL 1
. G RS TR .

2.12.3 iR $h
GW1NSR %% FPGA 7= i i il i 86 HCLK B] BLSZHF 110 58 et e

B, 2% e R I B [E) 25 B A e w1 0. GW1INSR-
4C/4 144103 4E 2 AN HCLK, W& 2-21 iR

2-21 GWINSR-4/4C HCLK REE

I/0 BankO I/O Bankl
| o B |
= —
— O
RI[EH 8
=]
=
B
| | | ] |
/O Bank3
[ JoBank [[]Heik

2.13 &
YER*F CRU A #4M 7S, GWINSR %71 FPGA == it 7 RiEF =
FIK LB, &R T8, ieMlige. ERMEREEERERES.
214 £/EE(L

GWINSR %741 FPGA /=it i & — MR &R EEM ML, HEER
PSR A A, W ER DR B A s P R B AL, CLU MO
Ry A7 A 2] AAST BC
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2 S5 4H

215 wIERLE

2.15 RiZhC E

GW1NSR %41 FPGA 7= i 3. Ff SRAM %2 #l Flash 4i#2. Flash %t
HBES R A A Flash g et 75 41 Flash 4ifs .

GW1INSR #%1 FPGA 7= il T 3 Fpl Fd H 1) JTAG FLE Bk, ik
YR o SR Y GowinCONFIG Bl B, Wik 6 Fili=.
AUTO BOOT. SSPI. MSPI. DUAL BOOT. SERIAL f1 CPU. fff
GW1INSR #4:3 3% 4% JTAG #1 AUTO BOOT #=. TE4i%EkIHES N
UG290, Gowin FPGA /=13 % FE i & T 1

2.15.1 SRAM %12

GW1NSR %% FPGA 7= i ] SRAM Zwfe, IR b HL G 75 ZEHT R4k
Pic B A

2.15.2 Flash Zw1%

DS861-1.8

Flash %5 (1 ic & 8l /70 v N Flash $0. EHLE, & HdlE A
W Flash $.50f%i% %) SRAM BC & H.0. £ L RS L2 N BT LSS &
Bl i E, XMECE 7 WAy “PgE sh/bEnt 5 3h 7.

GWINSR %71 FPGA 7= 1A 32 Fr4ME8 Flash g A A XU AR K,
VEAEBHE S L UG290, Gowin FPGA /2.4 4 F2I B F -

GW1NSR %% FPGA 7= it SZHf JTAG 1 5t e, RIS Hr
FEASZI A TARIRS B O Tl JTAG 2 M 9w N ik Flash BRSNS
Flash fU#AF, gafeid 2 &0 al D2 IR ROBC B # TAF, ZWAE5E
Ja, Tl RECONFIG_NPEI RIS AE LT 4. MR PEE & B 42
LRI TR AB L7 ZEASE T3

!

o UINF GWINSR-4C #3F, &M 7 HA#M Cortex-M3, MTEiksLIl JTAG & &
%

e PIRECONFIG N {E A E &y, (8 8m A, BB WNEES EH, EIEHN GPIO
i, HEEFITE output 287, VRS R, 5 W UG290, Gowin FPGA 7= i 4w FE
fic &
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2 LRI 2.16 ik

2.16 N &R

GW1INSR #7%1 FPGA Nk ¥ — A NIk, A s diRIe ot il g fe
HOR I, I RPORS P PTE 5%, I B AR oy MSPI E A5 R i b

GW1INSR-4C/4 Z54F 897 N db ik S48 FH - T IC B 48 FBE AL
B ER R R DO P s AR e, B G E TAESE, TR
21k 64 PRSP,
GW1INSR-4C/4 Z3F 00 F N db 3 H B 8o 2 o 504 XN -
fout=fosc/Param
Ve

ST C7/16 i E R, fosc N 260MHz; X T HAhIE F 2 25, fosc N 250MHz. %
¥ Param NECE S8, JulEN 2~128, R3ZEEE.

NRINEE T fosc ¥ 260MHz I 11 7 A g diR VBB 0B, AnBRIAIIR . i
KA AL S i /N B AR

3= 2-15 GWINSR-4/4C KA &EIRROER 5460 H 3T R

B kS s LIES B ES

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 125MHzt2
Y

o TIERI A A
o [IAEHT MSPI AL &
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3 R 3.1 TAEZMF

B S

!

SEVAEHER (K AR S A S TARVE I AL T R = - ARG, 8 AR S ARV (%
WSS, w2 FEACRIEITA a5 1F A RE ALt AR 26 R TARVE FI S DL T 12 T

&,
3.1 TIE&H
3.1.1 #&xtm KTeE
%* 3-1 fxtmKIEE
R iR /ME = PNIE
Vce % H -0.5Vv 1.32V
Vceiox I/0 Bank HiJE -0.5V 3.75V
Veex LV Ji A A1 By P s -0.5V 3.75V
- I/O H &M -0.5v 3.75V
Storage Temperature AR -65C +150°C
Junction Temperature ghi -40°C +125C
yE!
MAEF-2V 2 (Vinvax +2) V B AU b, kit ] <20 ns.
3.1.2 #EEFETIESCE
+*® 32 R TR
EA Eiipa & /ME SN
Vce % 1.14V 1.26V
Veex LV WA 28 14 B o 1.71V 3.6V
Vceiox LV kA 281 1/0 Bank HL & 1.14V 3.6V
Ticom gL (R 2K) 0C +85C
Tunp ZEIR (L) -40°C +100°C
L
o RHEBEMHEMHERIESH UG864, GWINSR-4 1 Pinout FA4f. UG865,
GW1NSR-4C # 14 Pinout F/#f-
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>
[afay

3 B 3.2ESD

e Vcc. Veciow Veex M RVFSETEE 739109 3% 5%~ 5%. 1) X T E#H Vec 45 PLL
BEERRIER1E, Voo RS2 s2m PLL % I 2P RLsh R 2). Vecio ERISURE, &
&) fig 2% 36 3 10 Buffer ()% i L.

3.1.3 B b
% 3-3 | bR
ES it wR/MA R PN ;|
Vce Ramp Vee BIHREER 0.6mV/us - 6mV/us
Vcex Ramp Veex ETHREER 0.6mV/us - 10mV/us
Vccio Ramp Vecio LFARER 0.1mV/us - 10mV/us
!

o A HIVRI B TR AL SRR .

o EWHRITIRECER, A B HIRART ZAER 4-2 e U TARVERIN . A TAFVEH
PN LR S R B AR R R, I AR R E

3.1.4 FAIEREY
3R 3-4 IR FHE
e it At /0 K%Y PN
A b F= 2
s i N B 10§ B A (Input or 1/O 0<VIn<ViH(MAX) /o 150uA
leakage current)
i N\ 5 10 ¥ LR (Input or 1/O TDI,TDO,
Ihs leakage current) 0<VIN<VIH(MAX) TMS,TCK 120uA
3.1.5 POR %1%
£ 3-5POR HESH
e Eiipe wR/ME PN
POR HE1H Power on reset voltage of Vcc TBD TBD
3.2 ESD &gk
& 3-6 GWINSR ESD - HBM
el QN48 MG64
GW1NSR-4C HBM>1,000V HBM>1,000V
GW1NSR-4 - HBM=>1,000V
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3.3 DC M

%% 3-7 GWINSR ESD - CDM

a

QN48

MG64

GW1NSR-4C

CDM>500V

CDM>500V

GW1NSR-4

CDM>500V

3.3 DC ES ¥4

3.3.1 #FT(EERE DC BS4FH
= 3-8 HEEFETIESEERN DC BSFr4

EAy S

ik

s

B/ME HAME | HONE

lie,hH

fNEL 10 I IR
(Input or /0
leakage)

Vecio<VIN<ViH(MAX)

210pA

0V<ViNn<Vcceio

10pA

lpu

/0 v #i (1/0
Active Pull-up
Current)

0<Vin<0.7Vccio

-30pA - -150pA

IpD

/O "~ $i H 7 (110
Active  Pull-down
Current)

ViL(MAX)<Vin<Vccio

30pA - 150pA

IBHLS

Sl 2 PR FR AR HR T I
Fr4H I (Bus Hold
Low Sustaining
Current)

Vin=ViL(MAX)

30pA - -

IBHHS

S R DR R e HL P
FF4 A (Bus Hold
High Sustaining
Current)

Vin=0.7Vccio

-30pA - -

IsHLO

Sk 2 PR FR AR B 1
i %% % (Bus Hold
Low Overdrive
Current)

0<VIN<Vccio

150uA

IBHHO

LR 5 1P
1% R (Bus Hold
High Overdrive
Current)

0<sVin<Vccio

-150pA

VBHT

S R OR R A A s
i, [ (Bus hold trip
points)

ViL(MAX) | - ViH(MIN)

C1

/0 H %
Capacitance)

(/10

5pF 8pF

VHysT

WooON B W
(Hysteresis for
Schmitt Trigger
inputs)

Vceio=3.3V, Hysteresis=L2H["}?]

- 200mV | -

Vceio=2.5V, Hysteresis= L2H

- 125mV | -

Vcceio=1.8V, Hysteresis= L2H

- 60mV -

Vceio=1.5V, Hysteresis= L2H

- 40mvV | -

Vceio=1.2V, Hysteresis= L2H

- 20mV -

Vceio=3.3V, Hysteresis= H2L!"}12]

- 200mvV | -

Vceio=2.5V, Hysteresis= H2L

- 125mV | -

Vceio=1.8V, Hysteresis= H2L

- 60mV -
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3 A AR 3.3 DC LS5
R i34y A w/ME HRE | RKE
Vceio=1.5V, Hysteresis= H2L - 40mV -
Vceio=1.2V, Hysteresis= H2L - 20mV -
Vccio=3.3V, Hysteresis=
Vceio=2.5V, Hysteresis= HIGH - 250mVv | -
Vceio=1.8V, Hysteresis= HIGH - 120mV | -
Vceio=1.5V, Hysteresis= HIGH - 80mV -
Vceio=1.2V, Hysteresis= HIGH - 40mV -
!
e [l Hysteresis="NONE”, “L2H", “H2L", “HIGH"3& /<7 EDA K] FloorPlanner L E. N & E
I/O Constraints i} [] Hysteresis #E1i, W& /77 W SUG935, Gowin i/ FEZ) K
75H
o [PJF)S L2H(low to high)i& i %o Vin #7321 Vivsts JF )i H2L(high to low)i£ IR
ViL B P Vivsts HIGH R [ HFJE L2H AT H2L 3£550, B Vavst(HIGH)=
Vhyst(L2H) + Viyst(H2L). HommE & .
+ /\/.H(LzH on)
Vii (None) S Vi.(None)
\ Vi (H2L on)
3.3.2 BRSHLR
& 3-9 B HIRN
SRR | HiR ERA | B[ C7/16 | C6/15 C5/14
lec | Core M1 (Voc=1.2V) LV fi A ZZVSNSR' 12mA | 28mA | 2.8mA
Veox HLIE L (Veoex=2.5V) LV fRAS f/\‘frv(; NSR- - 1.2mA | 1.2mA
lcex
Veox BiEI(Veox=3.3V) | LVIRA | SR ISR ama | :
/O Bank H Ji H i GW1NSR-
2
lccio (Veoio=2.5V) LV i 4/4C 1mA 0.7mA 0.7mA
¥E!
o [ FAEAHIE R 25 CH Y HAUE .,
o [PIGWINSR-4/4C MG64P & ¥H 2 4~ PSRAM, {# T Vecio A% HL I Z 18 i 300uA
X 2=600uA. GW1NSR-4C QN48P &*H 1 > HyperRAM, 1 HHT Vecio it A FLIE
H4Hn 220uA. GW1INSR-4C QN48G &#H 1 4> NOR Flash, fs i Vecio # 4 Hiji
EHATN 40UA.
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3 A 3.3 DC M

3.3.3 /O HFTERHY
R 3-10 I/O #HEFETIEEH
75 X B2 Vecio(V) TR Vrer(V)
w/ME SLAYE =N w/ME BLAYAE =N
LVTTL33 3.135 3.3 3.6 - - -
LVCMOS33 3.135 3.3 3.6 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 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_lI 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25 | 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25 I 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.6 1.3 15 1.7
SSTL33_lI 3.135 3.3 3.6 1.3 15 1.7
HSTL18_| 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18_lI 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 3.6 - - -
LVPECL33E 3.135 3.3 3.6 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E 2.375 2.5 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D_| 1.71 1.8 1.89 - - -
SSTL18D_lI 1.71 1.8 1.89 - - -
SSTL25D_| 2.375 2.5 2.625 - - -
SSTL25D_lI 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.6 - - -
SSTL33D_lI 3.135 3.3 3.6 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D_lI 1.71 1.8 1.89 - - -
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3.3 DC M

3.3.4 ik I/O DC BB 5 51¢

3 3-11 8 /O DC S 4514
S FK Vi Vin VoL Vor loct | lont"
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 4
8 -8
oMOS3S | 03v 0.8V 2.0V sev OV | Ve 04V 12 12
24 | 24
0.2v Vceio-0.2V | 0.1 -0.1
4 4
8 8
LVCMOS25 | -0.3V | 0.7V 1.7V sev | O Voo 04V 12
16 | -16
0.2v Vccio-0.2V | 0.1 -0.1
4 4
0.4V Vccio-04V | 8 -8
LVCMOS18 | -0.3V | 0.35*Vceio 0.65"Vcco | 3.6V 2 T2
0.2V Vocio-02V | 01 | -0.1
4 4
LVCMOS15 | -0.3V | 0.35*Vceio 065Veco | 36v | O Veao-04V- g 8
0.2v Vccio-0.2V | 0.1 -0.1
4 4
LVCMOS12 | -0.3V | 0.35*Vceio 065Veco | 36v | Veoo-04V g 8
0.2V Vccio-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3*Vccio 0.5*Vccio 3.6V | 0.1*Vccio | 0.9*Vcceio 1.5 -0.5
SSTL33.| | -0.3V | Vrer-0.2V VRer+0.2V | 3.6V | 0.7 Vecio-1.1V | 8 8
SSTL25 | | -0.3V | Veer-0.18V | Veer+0.18V | 3.6V | 0.54V | Vccio-0.62V | 8 8
SSTL25 Il | -0.3V | Vrer-0.18V | Veer+0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V | Veer-0.125V | Veer+0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V | Vrer-0.125V | Vrer+0.125V | 3.6V | 0.40V | Vccio-0.40V -8
SSTL15 | -0.3V | Vrer-0.1V Vrert 01V | 36V | 040V | Vccio-0.40V 8
HSTL18 | | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | 040V | Vcoio-0.40V 8
HSTL18 Il | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | NA NA NA | NA
HSTL15_| | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | 040V | Vccio-0.40V | 8 8
HSTL15 Il | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | NA NA NA | NA
V!
M —A> Bank B A 10 (1) DC HLL R (f24E source #1 sink): [d]—~> Bank BT A 10 (1)
BHBARE KT n*8mA, n ERIR1Z Bank #5110 &
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3 AR 3.4 FFREE
3.3.5 4 I/O DC 54514
R 3-12 4 /O DC B354 (LVDS)
ZFK ity M 2% A s BB REK | B
Vina,Vine | Fii A FLJE (Input Voltage) 0 - 215 |V
St 5 % A\ H JE (Input Common | Half the Sum of
Vew Mode Voltage) the Two Inputs 005 - 2.1 v
| . . Difference
4y
VTHD %7 4 A\ TR (Differential Input | gy conthe Two | 100 | - +600 | mV
Threshold)
Inputs
~ N Power On or
lin % N\ HLI (Input Current) Power Off - - +20 pA
Vo a7 H S (Output High Voltage R+ = 1000 ] ] 160 |V
for Vop or Vowm)
A N7
VoL iy 4% H 7 (Output Low Voltage Rr = 1000 0.9 ] ] Vv
for Vop or Vow)
# K5 ) H K (Output Voltage | (Vor - Vow),
Voo Differential) Rr=1000 250|350 1450 | mVv
ZE 1 H LR )22 46 (Change in
AVoo Vob Between High and Low) i i 50 mv
JL B %y Y BB JE (Output Voltage | (Vor  + Vom)/2,
Vos Offset) R1=100Q 1125 | 1.20 1.375 |V
LA 4t L 1) 42 4k (Change in
AVos Vos Between High and Low) - - 50 mv
—_ A
s B Voo =0V Pt | : 15 | mA
Tk
3.4 FFRFFE
3.4.1 CLU F X454
& 3-13 CLU R F&%
e HEEER X
4k ik — Hifir
Min Max
tLuTa cLu LUT4 #EiE(LUT4 delay) - 0.674 ns
L R B {7 B i
fsR_cLu B A/ B A7 4745 i N H) (Set/Reset to Register | 186 NS
output)
tco_cLu N b 38 257 77 % % 1 INF A (Clock to Register output) | - 0.76 ns
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3 A AR 3.4 JFRFFE
3.4.2 FI§pAI /O FF L4514
3R 3-14 SMERFFCHRE
C5/14 C6/15
R _ : L XA
Min Max Min Max
HCLK Tree delay 0.8 14 0.5 1.2 ns
PCLK Tree delay(GCLKO0~5) 1.4 2.6 1.0 2.2 ns
PCLK Tree delay(GCLK6~7) 1.8 3.2 1.4 2.9 ns
Pin-LUT-Pin Delay 3.4 5 3 4.5 ns
3.4.3 Gearbox FF X4
% 3-15 Gearbox i F3#
B it A Fafir
FMAXIDDR 1:2 Gearbox %\ 10 K AT 400 Mbps
FMAXIDES4 1:4 Gearbox ¥\ 10 f KEFATHE 800 Mbps
FMAXipEs? 1.7 Gearbox i\ 10 F K HATiHZE 1000 Mbps
FMAXIDESX 1:8/1:10/1:16 Gearbox i\ 10 f: KHATIER 1100 Mbps
FMAXoDpbR 2:1 Gearbox #iith 10 f K HATIHER 400 Mbps
FMAXoSER4 4:1 Gearbox #irth 10 i KHATIER 800 Mbps
FMAXoSER? 7:1 Gearbox fii i 10 iz K H 4738 % 1000 Mbps
FMAXoSERx 8:1/10:1/16:1 Gearbox it 10 fH KHATIHEE 1100 Mbps

& 3-16 Hix 10 Fmax

2% I;max
R /ME(MHz)
Drive Strength = 4mA Drive Strength > 4mA
LVTTL33 150 300
LVCMOS33 150 300
LVCMOS25 150 300
LVCMOS18 150 300
LVCMOS15 150 200
LVCMOS12 150 150
!
M A N 30pF HLZ .
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3 AR 3.4 FFRFHE
3.4.4 BSRAM F x4
& 3-17 BSRAM R F &%
R AL
e ik ﬁ)}%#ﬁ W
in Max
¢ BSRAM i b hik /%5 45 6 B Bk 2] 4y H 42 15 (Clock to
COAD_BSRAM . - 510 ns
output time of read address/data)
BSRAM i Hi 77 17 %% [ B B 21565 4 22 /) (Clock to
tcoor_BsrRAM . . - 0.56 ns
output time of output register)
3.4.5 DSP X454
% 3-18 DSP &
Y
£ iz R Hpy
Min Max
tcOR bSP iﬁﬂ?\%ﬁ%&ﬁ‘]ﬁﬂ“%ﬂl@ﬂiﬁutH}EtEﬂ‘(Clock to output time | 4.80 s
of input register)
K ZF A7 25 I 21 4 2E RS (Clock to output time
tcopr DsP . ) - 2.40 ns
of pipeline register)
iy 27 A7 A ) 2% H ZE RS (Clock to output time
tcoor_Dsp X - 0.84 ns
of output register)
3.4.6 AR K
® 3-19 FARRFEESH
ES Ui w/ME BRE SN
TR T H AR
(Hg;i&f_ﬁéijg)z GW1NSR-4/4C 118.75MHz 125MHz 131.25MHz
fmax =
i TR A LR A
(-40 ~ +100°C) GW1NSR-4/4C 112.5MHz 125MHz 137.5MHz
tot b 5 S L 43% 50% 57%
topyrT B HH B B 50 0.01UIPP 0.012UIPP | 0.02UIPP
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3 A 3.5 Cortex-M3 H S 1tk
3.4.7 §iHAIFF 4
+ 3-20 P FFMES
BeAf: T R S 2 4 FR /M NN
CLKIN 3MHz 400MHz
C7/16 PFD 3MHz 400MHz
c6/15 VCO 400MHz 1200MHz
GWINSR-4/ CLKOUT 3.125MHz 600MHz
GW1NSR-4C CLKIN 3MHz 320MHz
PFD 3MHz 320MHz
C5/14
VCO 320MHz 960MHz
CLKOUT 2.5MHz 480MHz
y—
3.5 Cortex-M3 BB S 4514
3.5.1 DC BS54
= 3-21 BRGSE
ks
= ik BT
B/ME =N
Ivee VCC & KHIR - 100 mA
lvss VSS & K HIR - -100 mA
lINJ TR - +/-5 mA
3.5.2 AC BB 4514
= 3-22 Ffeh %
ks
s ik A L <¥ivs
e /MH SN
froLk AHB Ff8i 4% | GWINSR-4C 0 80 MHz
frcLk APB Ff 4% | GWINSR-4C 0 80 MHz
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3 R

3.6 A P INFEHLARHE(GWINSR-4)

3.6 A RFINFBRS4F1%E(GWINSR-4)

3.6.1 DC BB S%FE
% 3-23 GWINSR-4 £+ R PiAfe DC B S %! 14
i B \BZTJ]E G | |
i3t (wil 25ns) 219 05 | mA | NA \%ﬂ‘iﬁﬂjﬂo’ﬁf’ rsH 100%,
B lecq@ 0.1 12 mA NA -
B 0.1 12 mA NA -
TR 0.1 12 mA NA -
XE=YE=SE= “1” , #£ T=Tacc I
aosoms o B0 25w Na e
5530, 110 [y i AR HLSE 2 L I
SRR Ise 5.2 20 HA 0 Vss. Vcex 1 Vec
¥
o [LXELHME N E - E, WEE R E 2 & T e .
o  Plicct 7E Trew AN (RIS A VT4
- AR Tnew< Tacc
- Thew=Tacc: M.
- Tacc<Tnew - 50ns: lcc1 (new) = (Icc1 - lcc2)(Tace/ Tnew) + lcc2
- Thew>50ns: lcc1 (new) = (Icct - lec2)(Tace/ Tnew) + 50ns*lcca/Thew + Ise
- t>50ns: Icc2=1IsB
o PN wake-up time HJE I Z|JT4A Vec AR T 1.08V,
DS861-1.8 52(61)




3 R

3.6 A P INFEHLARHE(GWINSR-4)

3.6.2 AC B 451¢

& 3-24 GWINSR4 254 H P IAERIFS 801 1 5]

P ZH RS w/MAE = PNIE] <K 2
WCH1 - 25 ns
TC - 22 ns
T[] B (1] BC Taccl? - 21 ns
LT - 21 ns
wC - 25 ns
O R o B HCHR A it 2 S () Thvs 5 - us
R At DR FFIS ] Trvh 5 - us
B AT ity DR B[] (R AR 5% ) Tovh1 100 - us
B AT it 1) 9 A2 78 37 I (1] Togs 10 - us
Y FE PR AR ] Togh 20 - ns
Y RE R[] Torog 8 16 us
1 £ I ] Twpr >0 - ns
B LRI ] Twhd >0 - ns
S 5 B 5 HE R E ST A Teps -10 - ns
SE IS E & 7 1 ] Tas 0.1 - ns
SE ik i) vy H P ] Tows 5 - ns
ik /5 5 2 S (] Tads 20 - ns
bk /AR DR B T Tadn 20 - ns
R R RIS (7] Tdn 0.5 - ns
WC1 Tan 25 - ns
TC - 22 - ns
AR EFR ] | BC - 21 - ns
LT - 21 - ns
wC - 25 - ns
SE ik HL T~ i ] Trws 2 - ns
P I 1] Trev 10 - us
AR AF it (7] Trt3! - 6 ms
BRI [A] Terase 100 120 ms
AR PR BRI [A] Tme 100 120 ms
P o B 5 W LA K Wake-up B[] Twk_pd 7 - us
RENLLRFEI (8] Tsbh 100 - ns
Vec % 7B ] Tos 0 - ns
Veox PREF I [H] Toh 0 - ns
!
o UXUCHE 0 HAE, TESEPRE R A .
DS861-1.8 53(61)




3 R

3.6 H /N7 A (GWINSR-4)

XADR

XE

YADR

DouT

SE

ERASE

XADR

XE

YADR

YE

Dir

PROG

NVSTR

DS861-1.8

e [PI7Ef55 XADR. YADR. XE M1 YE G5 H G, Tacc KIFFLERIE] N SE 1551 L
We BB EUE DOUT # R A7 BRI N — KA B B E 46

o  BITn WS HAEFF IR BRI N — R IERREAE 2 AT i RS a], [ — AN bk 7E R —
PR Z ATANBEM BN B — NS A ICE R —RIEBR Z RTASBER B NI IXFh
PR3 T 22 4 % BB

o VIFTHIILEA 1ns () ETHSE [RIAT 1ns ()T FAIS A 1A]

L] [5]%\_’3%” %% X. YADR. XE *D YE g%%%%&%%?# Tace E@E#[\Eﬂ, Taccy\ SE E@J:ﬂ'/ﬁ

AETFUR -

3.6.3 1ER FE
& 3-1 iERER PR

— [ Tx_____/
E T Tdh )7_ T
i: Tars =E F Taco =:
& 3-2 fwiZRIER FF
_ —
. -
_pTwhd —
—p TP
| F T AN
Torpe , " Trow .:
T it . s
sl - e /S
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3 R 3.7 fRAEfE I bn it

& 3-3 HERIF(ERF
YE o 1
SE -
XADR I
YADR
— T

XE L T
ERASE ' Tuih £

o Twpr Tnws - Terase ;If, Tnhv b i Trgov L
NVSTR T % + i !

3.7 mtziE OB FramifE

GW1NSR %71 FPGA 7= i, GowinCONFIG fit 1 X £ 214 6 #h,
AFEE BB, WEHHEER. MSPI 5. SSPI . CPU £z,
SERIAL #58, VE4H%ENE S L UG290, Gowin FPGA 243 45 F2 B F
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4 [T RER

4.1 B4

4%%1#1’“11.:. 2

4.1 BHHH

7!
o KRTHAMMBRRMENHRRER, HS% 1.2

s BFIE K 1.3 #HALE B

&

o HHIFIEE S /N E I (LittleBee ) Kk # F F /R B (Arora) 5 ik #1433 AN A

o PR B R AUERFRIN, G C6/15, CB/I4 £, W B ik R A (2 Tolk g kr
e, BT DAL 308 B a] BA R B 2 b S A (DA MR (C) e Dol 2 i g 100°C,
M B iR 85°C, T LAIR]— 308 Fr a0 e i b 2 S rh s SR SR B ) 6, fE MM

F A EEEE N R 5.
& 4-1 GWINSR-4 8@ R 753571 % - ES
GWINSR - XX XX XXXXXX ES

Product Series ——— J E— Optional Suffix

GWINSR

Core Supply Voltage
LV Vcc: 1.2V

Logic Density
4: 4,608 LUTs

4-2 GWINSR-4C BB R 5 ETRB] - ES
GWINSR - XX XX C XXXXXX ES

ES Engineering Sample

Package Type
QN48P (QFN48P, 0.4mm)
MG64P (MBGA64P, 0.5mm)

Product Series ——— J EE— Optional Suffix

GWINSR

Core Supply Voltage
LV Vcc: 1.2V

Logic Density
4: 4,608 LUTs

C: ARM Cortex-M3

DS861-1.8

ES Engineering Sample

Package Type

QN48P (QFN48P, 0.4mm)
QN48G (QFN48G, 0.4mm)
MG64P (MBGA64P, 0.5mm)
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4 [T RER 4.1 {4

4-3 GWINSR-4 2585 B 753% =51 - Production

GWINSR - XX XX XXXXXX CX/X
Product Series ———— J I Temperature Range

GWINSR C Commercial 0°C to 85°C
| Industrial -40°C to 100°C

Core Supply Voltage

LV Vcc: 1.2V Speed Grade
4 Slowest
5

Logic Density g e octost

4: 4,608 LUTs astes
Package Type

QN48P (QFN48P, 0.4mm)
MG64P (MBGAG4P, 0.5mm)

4-4 GWINSR-4C &#-@ 8 753% R0 - Production
GWINSR - XX XX € XXXXXX CX/X
Product Series ——— J I Temperature Range

GWINSR C Commercial 0°C to 85°C
| Industrial -40°C to 100°C

Core Supply Voltage

LV Vcc: 1.2V Speed Grade
4 Slowest
5

Logic Density 6

4: 4,608 LUTs 7 Fastest

Package Type

QN48P (QFN48P, 0.4mm)
QN48G (QFN48G, 0.4mm)
MG64P (MBGA64P, 0.5mm)

C: ARM Cortex-M3
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4 BTG 2 4.2 AR

4.2 B_HFFEFRR
B SRS RS ATEVH T (5, W 45 B,
& 4-5 S EAFIRR G

o °
Bl—> GOWINSET XXXXXXXXXX €—— Part Number™
XXXXXXX XXX
Part Number —» xXXXXX XXXX
— XX XXXXXX X YYWW  <«— 1 Date Code
Date Code > YYWW
Lot Number —% | LLLLLLLL LLLLLLLLL  <— Lot Number

] { ]
Bl—>» GOWINST XXXXXXXXXX €T Part Number
Part Number —» xxxxxx XXXX XXXXXXX XXX
Date Code® —+§WWXXXXXXX X YYWwX ~<€——— Date Code®
Lot Number — | [ LLLLLL LLLLLLLLL <——— Lot Number

{ ] L ]
—1» =t
(3] GOWINSE Part Number™ — 30000000
Part Number —3 X X000 XXXX X XXXOOOXXXX
Date Code —YYWWXXXX Date Code — [ YYWWXXXX
Lot Number — 3 LLLLLLLLL Lot Number — | ” LLLLLLLLL

o MEEHKEHFE 175 478 “Part Number”,
e [ Date Code fJ% 5 NFRFANBFIA S .

o BIEARIRFREBEAR R B E =~ Logo HE . 3 <) & Part Number &
Bk, FEICNEZERRRRE .
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5 KTAT M

5.1 FMAE

51 FHAR

5| FPGA 77 i FFIERER . 7 i B (S 2.

D4

m

i)

GW1INSR %#7%1] FPGA 7~ & dfs T 3 B A5 e =2 2148 GWINSR %

N LRI A4

AR Sife

BN PP BL R e B 2. B BRI T s =~ 48 GWINSR #7571
FPGA 7 it LR, A BT ae kR K A

5.2 JX3HE

JE B m 2 SRR www.gowinsemi.com.cn ] L R #EE. B E DL

A SCRY
UG290, Gowin FPGA 7= i 4w Ffic & T it
UG863, GWINSR %% FPGA ;r= i35 54 T it

UG864, GW1NSR-4 #& {4} Pinout F /it

UG865, GW1NSR-4C #&ff Pinout F/iif

5.3 Rig. 4ER%iE

R -1 A AT B AR SR TE . s AR IR 3o

& 5-1 RiF. FaBgiE

KRB G0 TE ZFR EP

AHB Advanced High performance Bus AHB R4t 2k

ALU Arithmetic Logic Unit HAREBH AT

APB Advanced Peripheral Bus APB ) 22k

ARM Advanced RISC Machine ES SRR S R

BSRAM Block Static Random Access Memory PUIRESBENLAT A 2%

CFU Configurable Function Unit A HC B Dy RE LT

CLS Configurable Logic Section Al C B R

CRU Configurable Routing Unit A R FEAT 26 5T

DAP Debug Access Port W T 0] By 1
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5 KTAT M

5.3 Rif.

Aemg G

RiE. FH0ETE 2R X
DCS Dynamic Clock Selector A B A%
DNL Differential Nonlinearity LT
DP True Dual Port 16K BSRAM 16K XU 1 BSRAM
DQCE Dynamic Quadrant Clock Enable BN G PRI B e
DWT Data Watchpoint Trace HGH W) R PR R
FPGA Field Programmable Gate Array W7 AT Gm A [ 1R 51
GPIO Gowin Programmable Input/output Gowin 7] g M2 FH & i
INL Integral Nonlinearity LM
OB Input/Output Block A N i HA AR
IT™ Instrumentation Trace Macrocell A3 A8 PR AR H
LSB Least Significant Bit AR R
LUT4 4-input Look-up Table 4 NI
MG MBGA MBGA 3%
NVIC Nested Vector Interrupt Controller ik ) & s 2%
PHY Physical Layer /B
PLL Phase-locked Loop BAHER
QN QFN QFN $}2%
REG Register AT
SAR Successive Approximation Register B T A
SDP Semi Dual Port 16K BSRAM 16K %0 0 BSRAM
SFDR Spurious-freeDynamic Range TLZREL B A G
SINAD Signal to Noise And Distortion T MR AR EL
SoC System on Chip ERG
SP Single Port 16K BSRAM 16K H.ii -1 BSRAM
SSRAM Shadow Static Random Access Memory | 77 2\ ER S BEHLF 1 2%
TDM Time Division Multiplexing o> 5 H
Timer Timer JE I 2%
TimeStamp TimeStamp I} ]
TPIU Trace Port Interface Unit PRER v L BT
| i
UsSB Universal Serial Bus T R AT SR
Watchdog Watchdog ZAmE)
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5 KTAT M 5.4 BRSHE R

54 FIRZ SRR

P PRSI AT AL EOR SO, AR IR b AT AR AR 58 e sl 1A
W EHES A A:

Mk www.gowinsemi.com.cn

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