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L RATHES, —A> BSRAM TEZ4F 6 5 H 3 4~ CLU 1 & . BSRAM $2
BEPFE A T, EEPIR T RAREFRIR . — 2 7E SoC 254 F{E
Cortex-M3 At FE2S R 4111 SRAM Fi, H T1Afas2ida 1’5, —/> BSRAM
B/ 16Kbits, B EN 128Kbits(GWINSR-4/4C). — & FIVEF 7 1)
78R, — BSRAM % & K/NA 18Kbits, B & A
180Kbits(GW1NSR-4/4C), ¥ Z Mlic BRI EAER A, FEgnvERbE S I
3.7 HURER S B M LAT i A 1

GW1INSR #%1 FPGA /=i Wik T FH P INAF 3R, FREEEA S ER.
GW1INSR-4C/4 28 H 7 INAE SRR A 7 =0, FE RIS 7 =08 |
S . — R T4 Cortex-M3 ALFEZEf ARM 27, X FEAd I FH P IR A
TR R BRI, AREBAN. EHIER P IAES KRG TR RS S5
2% 3.8 H P INAF B JE(GWINSR-4C/4).

GWINSR %% FPGA /=il Witk 1 875 5 A B DSP. DSP f£ &1+
N ERHEIRATHES], 44 DSP %R G H 9 4~ CLU Itz B . &4 DSP & W
MBI, BAFERICE S WAL (pre-adders), PN 18 Lk ey
(multipliers)fl—~ = N H A2 B Iu(ALUSE). 4R ENES %
3.9 F e T A FEAR R

GW1INSR #7%1 FPGA 7= itk 7 BiAHEE PLL YR . @ 44 PLL A5
HREAE SR AL T DAZE S AR BT, I8 i B AN R S 500T DLBEAT B B iR AR
P (AN 20 40) . AR S . 52 LR EE ThRE . [R5 N R P SR A
Wk, SCEF 2.5MHz 2 120MHz [ BH R IER,  MSPI w2 e &
PEAERTBh . 8 SRR TN P SR AL T G R I B, I ERORS TR 5%
ARG S L 3.11 B 58

GW1NSR #7%1 FPGA ™ it § # T Kk Flash 55 i+ 4 & Flash 4 f2,

PN R BRI 4R, % FF AUTO BOOT il DUAL BOOT 4 fiat..
VESHVE I 2% 4.7 GFHE LN bl

Cortex-M3 i #Zz At ds, R 40)8 SIS SCRF 30MHz BIFEFPInEk, SCREAT Y
F77 2 8] S I B 1R 2 AR . B AHB 3 R B 2 T (8 5 AR AR fif 1 A% i
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3 KN

3.2PSRAM

f5. ik APB M2k 5 (F 5AMM W& 3TIEE, W UART £, @ik GPIO #
CA] LR IE S 05 /M8 @[S, FPGA JRf2sSTIiAS [F182 11 /R A [ 42 i) o
ohEe, W SPI. 12C. I13C %, 4% #HES % 3.10 Cortex-M3.

3.2 PSRAM

i

i A% 166MHzZ

PYSIERA T

HAEAITE: 8 bits

5 HHE 9/ RWDS

5 FEE Ml

o BB E Bl kET PASR
TRARIRAE

%45 i DPD

IXENRE ). 35,50,100 #1200 Wik
G K i Il

16/32/64/128 7717 58 K AR 5
RAS 1 1) 25 A7 25

LR 1.8V

{1 PSRAM it H11E 2% 2344 pinout T/t

ok SRR IE B IP Core Generator 3745 P #k/41 5 ) PSRAM 2]
Axi 1P, AR &R 1P AT LLE 358 5 PSRAM _FHLATGRAL, A S5 1
VB, FH P 5 e 4z ) 48 RS/ S i P AR R AT, E41(E B 2% IPUG525, Gowin
PSRAM Memory Interface IP /11 /755

3.3 HyperRAM

DS861-1.5

i

i 4% 200MHz

XU HE A 4

f A s SR B P R 22 3 st A
XFIEE S

HHEAr5E: 8bits

SCRHSE R AL

5 HE 87 RWDS

- R A B A D
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3 KN

3.4NOR FLASH

- REITIEN R, FHORIR SR EIR
- URERAT IR 0 A N A A
- SEAEIE H AN S

® kiHER: Hh bk

® PEREFITIAE:

- AJACE S IKEh g

- BRARTRERIR R VR M AR 2R 52 AR =
® M E R ARE

- FFEMERE

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

- RARK: —IRRREBIEEE REIERK

BB RIHTAS R A B 0 R i ASE R0 30 3 B 1 il 3 A X

B E: 1.7V~2.0V

21 HyperRAM it 1% 2% UG865, GWINSR-4C #5814 Pinout F /Y.

m o FIER IR IP Core Generator SCHFN R/ HyperRAM 42
HlEE 1P, A0 1P o] LLE 3158 & HyperRAM _EHERIUGML, 13
SRR, FH IR HER S N PRI, VR4S B 255 IPUG944
Gowin HyperRAM Memory Interface IP /1155

3.4 NOR FLASH

DS861-1.5

SoC #HIL G4 2 "G R4+, W1 QN48G, M ik NOR FLASH.
et

32Mb {7 (0], 4 256 F-;
FF SPI;

B AR . 120MHz;

SRR SN 8/16/32/64 i B
BRI PR
— RERE AR AT R
- TEINRESRE Ry
® Min 100,000 % F2/#2 [
® U 1 Y R R R

- JYmFERE: 0.7ms;

- Sector ¥R E]: 90ms;

- HUEEBRIIE]: 0.45s;
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3 ik 3.5 AL B DhREH T

- B EERRISE]: 20s;
® RIEMIALH:
- Sector: 4K 7
- B 32/64K T
- BRI
® KIHE:
- fFHLHEI: 35UA;
- KIBrH: 0.2uA;
® AR
- BAESAME— R 128 ALHY ID;
- 3x1024 FH 2% EA, AL OTP 8iff;
® HHE{7E ] 20 4F

Gowin #it—23E A SPI NOR Flash Interface IP, % IP g H it —
AEA A0, {FH5 SPINOR Flash it Frit47T Hi%, 52 17
E3R ., VRS BiES% IPUG945, Gowin SPI Nor Flash Interface IP JH /775
i

35HEE£&$E

] E B DI e 0 (CFU) AT AT e & 32 48 H. 70 (CLU )2 A Bl o -
FPGA 7 ity A% B P Rh S A 50, SRS B, 50 Al H DY A W] i B 32 R L (CLS)
CARAH L W] E BAT 26 F G (CRU)AL R, Herp =Sl fic B2 AR He s 0 5 A
VU B R R (LUT) M A T /7248 (REG), F4b—ANrT L B2 e LA & A
M A EkR, WA 3-3 Pras.

CLU mrfr] e B2 AR B AN RERC B W ish S BENLA 8%, TR BV AR B4k
. FEARZBE A ITN R i ds . CFU rb 1] i B8 48 He ] 4 B A 17 5
BREAERR . FARZEA T, TSR aSA  BL A7l 4% DU FP AR
Fave

*TF CFU/CLU I V4[5, #52% UG288, Gowin AITiLE D) fE"”
JG(CFU)H ' 5 -

DS861-1.5 13(67)
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3.5 A Ic & ThaE BT

DS861-1.5

\4

Carry to Right CLU

CLS3

CLS2

CLS1

CLSO

1
1
1
1
1
1
i CRU
1
1
1
1
1
1
1

Carry from left CLU

vE!

SREG & BHRFIRII M SCHF . WA TR, BRSSP ER SR s p F AL

14(67)




3.6 fin N\ i H R

3.6 M\ M ARR

DS861-1.5

GW1NSR %% FPGA 7= 1) I0B T ZE 4145 1/0 Buffer. /0 1245 L K AH

NI AR 26 SR B G =N . W 3-4 B NS 10B 45k s = K, A
IOB Hc4E 7 WA 110 B I(bric A A F1 B), ‘EAI1A] AEC & i —H 2015
X, WA PME N RS 5 A E .

3-4 IOB G RERE

Differential Pair Differential Pair
AL ~ ) A _
““True” “Comp"\ “True” “Comp"\
PAD A PAD B PAD A PAD B
Y Y 2 Y
v v v v
Buffer Pair A& B Buffer Pair A& B
2 2 Y A 4 2 2
—H |0 —H O —H O —H O
o &8 o & ¥ o ® B b E
v A v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y A A 1 A
5?9?95?9? 2 5?8?95?8? 2
SIESSE XRGIESE X BESESE [RBIESE X
S 585y S585 v £&£585v 5585 v
Q —+|Q «Q —+|Q Q —~+|Q Q —~+|Q
, ) v
Routing Routing

GW1NSR %% FPGA 7= i IOB FIhREd A
3T Bank 1) Veco HLH

¥ #H LVCMOS. PCI. LVTTL. LVDS. SSTL LA HSTL 2% Fl B ~Fhx
#E, GWINSR-4C/4 ) BANK3 R 3 £F #im LVCMOS % N\ /4 o A1
LVDS25E Z 434t .

RMEE NG 5 HIB AL .
S b4 th 15 5 I B FL it T .
feftH i 55 Slew Rate #£7.

SHEEAN 110 $24L0 37 1 Bus Keeper. 37/ 4 HiBH % Open Drain i H!
I

STHEAEIR, GW1NSR-4C/4 [ BANK3 241

/0 BH S Fr i@, SDR B LK DDR %&£ Rk,
GW1NSR-4C/4 [¥] BANKO/BANK1 375 MIPI %\
GW1NSR-4C/4 (] BANK2 37 MIPI %t
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3.6 fin N\ i H R

® GW1INSR-4C/4 ) BANKO/BANK1/BANK2 = #f I3C.

3.6.1 ~ 3.6.4 735 7 1/O B FFr#E. B LVDS %it. 1/10 %, 1/0
P TAEMREERE, ELLT /0O IR EZEHER, E5% UG289,
Gowin 1] 4w t2i FH & H(GPIO)YH F 155 -

3.6.1 I/O &R

DS861-1.5

GW1NSR %71 FPGA 7= i 1) /0 fi45 4 4~ Bank, 1K 3-5 s, &4
Bank A1 1/O i Veco. N FF SSTL, HSTL %5 1/0O i ANbrilE, A
Bank i 2 it — A7 )52 WU K (VRer), FH 7 a] Lk A 1IOB N B 1) VRer
(% T 0.5*Vceo), WAJIEBEANE VRer i A (f# H Bank HHAEZ— /0 &
FEIAE 7S VRer BTN )

3-5 GWINSR-4C/4 2&# 1/O Bank Sy fhnEE

| /0 BankO | | /0 Bank1 |
Top —
5|0
GW1NSR-4C/4 &|D
Z |5
Q)

Bottom —
| /O Bank3 |

GW1NSR-4C/4 %1 FPGA ;= 537 Hr LV fiAs
GW1NSR %71 FPGA 7= i H & Vee N 1.2V;

LV WA A SRR 2%, 4B HL & Veex SCHFE 1.8V, 2.5V
3.3V, 1/0 Bank HJ& Vcco AIR#E 7 224E 1.2V, 1.5V, 1.8V. 2.5V, 3.3V
M RE R E .

!
e  GW1INSR-4C/4 #:1 BANKO/BANK1 H1E MIPI 4 A I, VCCOO0/VCCO1 X E A 1.2V,

BANK2 FI1E MIPI i i VCCO2 ik B N 1.2V; JFH VCCX % &N 1.8V i MIPI [
T JEAV AEL R VCCX ¥ B N 2.5V/3.3V I MIPI 33 1) 60%:;

o WZFLEMER (GPIO) BRUCRE R =&FMAL Ehi..
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3.6 fin N\ i H R

DS861-1.5

ANEHT 1O i B S AFRHEXT Veco HIE R sk 3-1 )3k 3-2 AT
% 3-1 GWINSR #%1 FPGA ~@REFHE /O LB R IEARE

/O %y Hi An it BAR |y Bank Vcco(V) i SR BN BE 71 (mA)
'Exﬂ"lgiw B 33 4.8,12,16,24
LVCMOS25 | Hiijh 25 4,8,12,16
LVCMOS18 | Hiijk 1.8 4,812
LVCMOS15 | Hiik 15 48
LVCMOS12 | #iih 1.2 48
SSTL25 | H 25 8
SSTL25 | B 25 8
SSTL33 | B 3.3 8
SSTL33 |l B 3.3 8
SSTL18._| H 1.8 8
SSTL18 | H 1.8 8
SSTL15 H 15 8
HSTL18 | e 1.8 8
HSTL18 I H 1.8 8
HSTL15_| B 15 8
PCI33 B 3.3 8/4
LVPECL33E | %% 3.3 16
MVLDS25E | %% 25 16
BLVDS25E %4 25 16
RSDS25E %4 25 8
LVDS25E %5 25 8
MIPI %45 (MIPD 1.2 N/A
LVDS25 %4y (True LVDS) | 2.5/3.3 N/A
RSDS %4y (True LVDS) | 2.5/3.3 N/A
MINILVDS %4 (True LVDS) | 2.5/3.3 N/A
PPLVDS %4 (TrueLVDS) | 2.5/3.3 N/A
SSTL15D %4 15 8
SSTL25D | %4 25 8
SSTL25D Il | %4 25 8
SSTL33D_| %5 3.3 8
SSTL33D Il | %4 3.3 8
SSTL18D | P 1.8 8
SSTL18D Il | %4 1.8 8
HSTL18D | | %% 1.8 8
HSTL18D_Il | %% 1.8 8
HSTL15D_| | %% 15 8
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DS861-1.5

/O fithidnitE | Fim/ZE oy Bank Vcco(V) i tH KB AE T (MA)
LVCMOS12D | %4} 1.2 4,8

LVCMOS15D | %4} 1.5 4,8

LVCMOS18D | %4} 1.8 4,8,12
LVCMOS25D | %4y 2.5 4,8,12,16
LVCMOS33D | %4> 3.3 4,8,12,16,24
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3 SN 3.6 fi N B
& 3-2 GWINSR XHHMA /O XA B A aHERE
I/O Hi N britE Hum/Z 4 | Bank Veco(V) XHFEIBHGLEI | &2 VRer
LVCMOS33/ LVTTL33 | Hiij 1.2/1.5/1.8/2.5/3.3 | & 4
LVCMOS25 B 1.2/1.5/1.8/2.5/3.3 | & 4
LVCMOS18 B 1.2/1.5/1.8/2.5/3.3 | & 4
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 | & =
LVCMOS12 B 1.2/1.5/1.8/2.5/3.3 | & o
SSTL15 B 1.5/1.8/2.5/3.3 % sz
SSTL25 | B St 2.5/3.3 4 T
SSTL25 I B S 2.5/3.3 @ &
SSTL33 | B S 3.3 @ &
SSTL33 I B 3.3 % &
SSTL18 | B 1.8/2.5/3.3 o &
SSTL18 I B 1.8/2.5/3.3 % &
HSTL18 | B 1.8/2.5/3.3 % &
HSTL18_lI B S 1.8/2.5/3.3 4 T
HSTL15_| B 1.5/1.8/2.5/3.3 % sz
LVCMOS330D25 B S 2.5 @ @
LVCMOS330D18 B S 1.8 @ @
LVCMOS330D15 B Ui 15 75? o
LVCMOS250D18 B St 1.8 i o
LVCMOS250D15 BB 1.5 % 5
LVCMOS180D15 BB 1.5 % 5
LVCMOS150D12 B S 1.2 i o
LVCMOS25UD33 FA St 3.3 4 o
LVCMOS18UD25 B S 2.5 @ @
LVCMOS18UD33 B S 3.3 @ @
LVCMOS15UD18 B St 1.8 i o
LVCMOS15UD25 B St 2.5 i o
LVCMOS15UD33 BB 3.3 % 5
LVCMOS12UD15 BB 1.5 % 5
LVCMOS12UD18 FA St 1.8 4 o
LVCMOS12UD25 FA St 2.5 4 o
LVCMOS12UD33 B S 3.3 @ @
PCI33 L 3.3 = 4
VREF1_DRIVER ﬁgﬁt; Vel | 2151182583 | % 2
MIPI Z5y (MIPD | 1.2 % 5
LVDS25 ZEoy 2.5/3.3 % o
RSDS oy 2.5/3.3 i o
DS861-1.5 19(67)




3 ik 3.6 fin N\ i H R

I/O i NFRE M/ 2 | Bank Veco(V) CRFRIBEIET | R TEE VRer
MINILVDS Z5y 2.5/3.3 4 o
PPLVDS ZE5y 2.5/3.3 o o
LVDS25E P 2.5/3.3 @ @
MLVDS25E ZEGy 2.5/3.3 % 4
BLVDS25E ZEGy 2.5/3.3 % 4
RSDS25E ZEoy 2.5/3.3 % =
LVPECL33E ZEoy 3.3 % o
SSTL15D ZE5y 1.5/1.8/2.5/3.3 4 o
SSTL25D_| ZE5y 2.5/3.3 4 @
SSTL25D I ZE5y 2.5/3.3 @ @
SSTL33D_|I P 3.3 @ @
SSTL33D I ZEGy 3.3 % 4
SSTL18D | ZEGy 1.8/2.5/3.3 o 4
SSTL18D I ZEoy 1.8/2.5/3.3 % =
HSTL18D _| ZEoy 1.8/2.5/3.3 % o
HSTL18D_lI ZE5y 1.8/2.5/3.3 4 @
HSTL15D_| ZE5y 1.5/1.8/2.5/3.3 4 @
LVCMOS12D Z=y 1.2/1.5/1.8/2.5/3.3 | & o
LVCMOS15D Z=5y 1.5/1.8/2.5/3.3 @ o
LVCMOS18D ZEGY 1.8/2.5/3.3 o o
LVCMOS25D ZEGY 2.5/3.3 o o
LVCMOS33D ZEoy 3.3 % 4
3.6.2 E LVDS igit

GW1NSR-4C/4 #31+1) BANK2 S FFH LVDS #irth , (H2 A A 100
R UBH N 22 43 DU EE HiL FH . GW1NSR-4C/4 #8444 Bank0/1 SZHEP #5100 EX 4}
EONZE S UUEC R RE, (BRASCHERE LVDS #ith . h4h, 10 328 LVDS25E.
MLVDS25E. BLVDS25E £5Hi 37,

B LVDS [ fi g ks 2 W UG864, GWINSR-4 #2/4F Pinout FEA
UG865, GWINSR-4C #/4 Pinout FH.

LVDS #ia N i 1O BRI 100 Rk 2 i B BE AL DT EL , i3 12 3% a0 &
3'6 ﬁﬁﬂ_‘—\‘o

DS861-1.5 20(67)
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3 ik 3.6 fi A\ i H e

3-6 H LVDS #&it&EiEE

o GWINSR :
KL . . . Bk %
txout+ rxin+ 2 txout+ rxin+

54— 50Q i b X—(] 50Q X
txout- rxin- % txout- rxin-
A A
i \10 Buffer #4110 Buffer

LVDS25E. MLVDS25E. BLVDS25E %5245 10 % i VL e FL FH 2% 1% 2 W,
UG289, Gowin A/ 4ifi8/H W (GPIO) /)7 # .

3.6.3 /O 124§

3-7 3 GWINSR %751 FPGA 7 iits ) 1/O 5 14 Hi & 77 -

& 3-7 /O 2t R EE
TX [ TRIREG >
GND (>
> SER v
ISI
DI > OREG > —
- IODELAY

DS861-1.5 21(67)
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3.6 fin N\ i H R

DS861-1.5

K] 3-8 S GWINSR %71 FPGA 7= 54 11 11O IB 4R R N34
3-8 /O iIZEMANREE

> CI
> DI
IODELAY > IREG Q
> IEM _* IDES | | .
] ate
o > Qo-Qm
% 3-3 IO T4
B4 I/O ik
GCLK H {55
ol out GCLK #i N = S =155 % UG864
P GW1NSR-4 2/ Pinout F4. UG865,
GW1NSR-4C #1F Pinout F /-
DI Input 10 FMEEMANE S, EHEMHmAZ Fabric.
Q Output SDR A IREG #ij (55 .
Qo-Qn-1 Output DDR #itkhH IDES #iHif5 5.
¥

[1] = CIEJ GCLK A A, DI Q J2 Qo-Qn1 ANEEFE Y 1O i N th S ]

GW1NSR %741 FPGA 7= ) 11O 2B ) 20 A He i B N

IEIRRR

3-9 NILiR L IODELAY. GWINSR %7%1 FPGA F= 5L 44 110
f14 |ODELAY #i, FILiRAt 128(0~127) B HIZEIR, — BRI A Z) A

30 ps.
& 3-9 IODELAY ==HE
DI o DO
DLY UNIT
SDTAP | >
SETN » DLY ADJ [ > DF
VALUE >
B PR e IR 1 7 2

® TRl
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3.6 fin N\ i H R

o ZiAdEH, Al 5 IEM M —fd F SRS EAEE 1, IODELAY A gE
[i) B FH i N R i

I/O H15e%
3-10 ¥ GWINSR %741 FPGA 7= i 110 Z¥ /7881, GWINSR &

5 FPGA 77 i AR 1/O #R SR AL o] 4 240 N\ 27 77 2% IREG. fi 1 27 /725 OREG
v Bz 1) 27 A7 4% TRIREG.

3-10 GWINSR Y I/O FHESR~=E

.~ D QL -
[ >—cE
. —>cCK
D}h SR
!
e CE nUI4mFEAMKH T 2(0: enable)sl & A %(1: enable).
o  CLK W UAgmEN bRl A 55 B fi
e SR [ LAgwFENIFEIL/ L SET/RESET S Lk (disable).
o FAEA ] LLgnTE JyAr A7 ¢ (register) 2l & #% (latch) .
EVHEARIR

HUREBEER(IEM) 2 F SR BURE R4 194y, T3 DDR #Ek, 4P 3-11
FroR.
3-11 GWINSR K IEM ~EE

CLK[ > ——1 > LEAD
D > IEM ——<____ ] MCLK
RESET [ >—— — 7 > LAG
2228 DES &k

BN /O SR 1 R AR 45 DES, £% 1 /0 BIRN T
Eave

ER{L28 SER &k

BN /O ARG 1 ) A8 SER Bitk, Fu 1 1/0 BRIERM
E v

3.6.4 I/O IZB T {EER

DS861-1.5

GW1INSR %41 FPGA 77 i 1) 1/0 AR RF 2 M TAFRA. A TAE
IR, VO(ER /O Z 05 5 X ) Xl LARC B B 5 = S AfE 5. INOUT
55 k=% HE T (F =80 R A ).

HERN
TN R 1O AW 3-12 fras, AN ES TC. DO LUK DI
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HEGEN CRU HasfhNiliE .
3-12 ZBERX TH /0 ZELEHRER

TC |
DO | é—»—@ |0 PAD
DI <«

SDR &=,

FOR T E A, SDR AR 1 1/0 w47, &l 3-13 frox, "ILL
A R 1/0 R P RE

[# 3-13 SDR R T8 I/0 iZBEHREE

TCTRL > ID Q
CE
—— >CLK
— SR
DOUT | D Q- 9+ 10PAD
O _CE | CE
O _CLK | >CLK
O SR | SR
DIN < | —
LD Q
ICE[ >~ CE
| CLK[ > >CLK
ISR > SR

E!

e CLK{#iftf55 O_CE 1 |_CE ] LAFC & A vay B P BE sl v P g

o [N4{E5 O _CLK A1 | _CLK AJ PARC & Ay b Fh il fi e w51 B fir

o AMEENES O SRMI_SR U ENFNEL . LB P ENM. BT EA

BRIE A B 4 fr A
o  SDR Bzt R 1/O 774k 270 Af LAC B i@ 2 7748 5%, Latch.
i®A DDR #5%

7EiEH DDR £i:UT, GWINSR %£7%1 FPGA 7 ity AT LLSCRFE = 1 1/0 3
.

] 3-14 JyitiH] DDR %A\, PAD 5 FPGA W@ EE L 1:2,
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3-14 I/O iZ#&#Y DDR A TEE

D—»

IDDR 5> Q[1.0]

CLK —»

3-15 Jyili /il DDR #irtti, PAD 5 FPGA WHIZ AN 2:1.
3-15 I/O iZ#8#Y DDR #iti R EE

D[L:0] — 5>

CLK —>

ODDR —>»Q

IDES4 $&5
IDES4 #iz0F, PAD 5 FPGA WNEfZEHE R N 1:4,
& 3-16 I/O iZ4ERY IDES4 AR~ EE

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

RESET — »

OSER4 &=
OSER4 # X, F, PAD 5 FPGA N #FZ 4 HZE L N 4:1.
3-17 I/O iZ%E#9 OSER4 it R EE

TX[1:0] — /45>
D[3:0] — />
FCLK —>  OSER4 4> Q[1.0]
PCLK —»

RESET — »
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3 ik 3.6 fin N\ i H R

IVideo 3
IVideo #£: T, PAD 5 FPGA N #FB %L N 1:7.
3-18 I/O iZ4EH TVideo A REE

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

CALIB —>»
RESET ——»

E!

IVideo Al IDES8/10 ¥ 5 FIAHAR 1/O (B8, Wi A B /0 AnvE, M 1/O Bk AN Refd
o fEIXFMBHLT, SDR B A i@ #5520k T A A

OVideo &3,
OVideo 130, PAD 5 FPGA N EfZHEHEZKLL N 7:1.
& 3-19 I/O iZ48/Y OVideo HitH R E
D[6:0] — 4>
FCLK —»| i
OVideo

PCLK —»| —» Q
—>

IDESS &3
IDES8 #5X T, PAD 5 FPGA Pyl AHIE % L)y 1:8.
3-20 I/O iB48#Y IDESS MIN T~ =&

D—»
FCLK —»
PCLK > IDES8 > Ql7:0]
CALIB —»

RESET —»

OSERS &3,
OSERS8 # . F, PAD 5 FPGA WNEPZ##E XL N 8:1,
3-21 I/0 iZ48RY OSERS i == E

TX[3:0] — />
DI7:0] — /5>
FCLK —» OSERS /4> Q[1:0]
PCLK —»

RESET — »

IDES10 %35
IDES10 #\F, PAD 5 FPGA NI IER LA 1:10,
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3-22 1/O B389 IDES10 M\ R =

D »
FCLK —»
PCLK —»  IDES10 4 Q[9:0]
CALIB —»

RESET —»

OSER10 &%
OSER10 ¥\, PAD 55 FPGA W2 # %tk 10:1.
& 3-23 I/O iZ38/Y OSER10 i ~EE

D[9:0] —#4 >

FCLK —>»
PCLK ——»f
RESET —»

OSER10 —> Q

IDES16 &5
IDES16 K\, PAD 5 FPGA P &8 ik & L Jy 1:16.
3-24 /O iB38/Y IDES16 i R EE

D »
FCLK — »
PCLK —» IDES16 —4¢> Ql15:0]
CALIB —»

RESET —»

OSER16 &3
OSER16 #:, ', PAD 5 FPGA N #iZ## % N 16:1.
[ 3-25 I/O iZ48# OSER16 it ~=E
D[15:0] — />

FCLK ——>»
PCLK ——>
RESET —»

OSER16 —>» Q
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3.7 URER A BEHLAT fif a5 Bk

3.7 BURFHSBEH FRHiE SR 1R IR

3.7.1 4

DS861-1.5

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

SEAF A A BOIRAL A B, AT RIS, AR RS FPGA FE81 R, (A
MRONPUIRERSBEN L7 it 25 (BSRAM).

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

BSRAM =7 £ FhIhHE «

F1E Cortex-M3 ) SRAM %5, Ky Cortex-M3 $ 1 mr3s (1) Bl 152/ 5 17
BIRE, RE RS NIIEIT. Cortex-M3 i AHB s 2k SeI B (i 5 ,
R A7 5 32bits, > BSRAM 241 8bits %4, HutbiRfEH 2048,
755 128Kbits(GW1NSR-4/4C). LI A8 i fr) BSRAM 73 a] i 4f:
FPGA K% a7t

FifE FPGA ({3 /2%, 451 BSRAM AT B 52 & 18,432bits(18Kbits).
UL A BE FEHAFE Cortex-M3 AR FE2S 2G5 SRAM . $R L/ E A 20 5 «
Huty TS Single Port, X 145528 Dual Port, D XU 145520 Semi Dual
Port, Hif7fasii.

F 8 HUIRER S BENLAE il 22 BHEOU A P IS PR RE BTHGR AL 1 IREE . BAR

BSRAM $2 L) 54 Fh DI fE -

1 MP R K E N 18,432bits

I i 4 215 2 190MHz

i A5 Single Port

X 1155 Dual Port

B X 1455 Semi Dual Port

PR EAL Parity Bit

fefit A i 231520 ROM

K 75 N 1 ALF] 36 £

Z i el 1A% 38 Mixed Clock Mode

% ¥4 55 FE 522X Mixed Data Width Mode

FERL 71 LA B8 98 SR 11 BETh B Enable Byte
IEH 35 Normal Read and Write Mode

J:#t)5 5 Read-before-write Mode

105 Write-through Mode

KT BSRAM HEZHAIE R, 155% UG285, Gowin /717 #(BSRAM &

SSRAM) /1 1515 -
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3.7 URER A BEHLAT fif a5 Bk

3.7.2 GBI EERER

DS861-1.5

GW1NSR #7571 FPGA 7 il IR BUIR A B M LA il 2 7T S2RF 22 M (1 B 98
B, 0k 3-4 fir.

& 3-4 EikRILETIR

Fi LA X 1 DX A A
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
BimOE

7E B 45850, BSRAM 1] LLEE — AN 8P 5 BSRAM #1715 81 5 24 .
BT, 5 ANEIESEF] BSRAM . EEHESEA
(Normal-Write Mode)flid 5 1 3 (Write—through Mode). 4% Hi &7 17 4% 55 %
(Bypass)if, Hr#d Hh ILAE [F] — NI ) B TR

T B VB ARG v I HE B SRS IA 15 225 UG285, Gowin A7 fifivis
(BSRAM & SSRAM)J J* 57«

W O HE5

BSRAM SCHF X AL, T3 AN g AR R 4584
® P i I [R] B SRR
® i I [R5 AE
® [FA— i A S

IR Ry 182 X o s 2= B S AH R IR T 2 7% UG285, Gowin 17
(BSRAM & SSRAM)JH /157 .
8% O =3

Bhy Xy 11 0] S 45 [) B R 52 0 5 484 o AEL & X TR — N AN RE AL S 44,
R ASOE, B,

TP R AR =) g 1 7~ 3 PR I AE G R iR 7 225 UG 285, Gowin f7-fifi
22 (BSRAM & SSRAM)H 157
RigExX

BSRAM HJ it & i A B A7 fif et F P @ A7 il S v an e S, d
o g ORI AA L R LAk a% . T 7 2Rt ROM N, i AT4R
WS FE A b HL G A N SR 58 AT AR 4
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3 ik 3.7 URER A BEHLAT fif a5 Bk

£ BSRAM A it & it —4> 16Kbits ROM. 5T R sz 2 i R & 1
FVEAHIRTE S % UG285, Gowin {7 fi##5(BSRAM & SSRAM)H F 457
3.7.3 B REAHERERE

GWINSR £7%1 FPGA 7= i I HUIR ER AS BE N LA fifg s A B i) S REVR A 504
2R T R AR L A8 X TR AN X TR R, 3R B I e 55 5 AT AAS ],
{HFEE IR EE 3-5 155 3-6 FHCE kN H .

% 3-5 X R A SRR EEEESIR

n | onn
16K x1 | 8Kx 2 4K x 4 2K x 8 1Kx16 | 2Kx 9 1K x 18
16K x1 | * * * * *
g | * ; ; *
s | * : * *
s | * : * :
1Kx16 | * : . ‘ ‘
2K x 9 * *
1K x 18 * *
E!

PRIEN “*7 RN SRR
& 3-6 AWRMBASEHERERETIR

e
B
16K x 1 8Kx2 |4Kx4 | 2Kx8 | 1IKx 16 | 512x32 | 2Kx 9 1Kx 18 | 512 x 36
PP— . ———E . .
e |- . A . .
P VERE . A . .
YOTERE . A . .
Kxie | . A . .
512x32 * * * * * *
2Kx 9 * * *
1K x 18 * * *

vE!
PREN “*7 RS SR AR

3.7.4 FH{FREThREEC B

BSRAM Z 7 1iffifE (byte-enable) Thft. v DL ANEdE, Hik
WOIEBEBIMF SN MR EE e 4k 2R ¥ . 50/5 [ RE 15 5 (WREA,
WREB), & byte-enable Z#i i F T-#3 1 BSRAM ) 5451k

3.7.5 B\ ThREAC &
FFA R A BEALAE A S kit BSRAM N B T RIS A T E . /4
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3 Hify S 3.7 URER A BEHLAT fif a5 Bk

W O RLAT SRR I, PR ISR A i ERE, AT LA R A7
B
3.7.6 FlH31E
® T HIHOIR B A BEHLAE b B U4\ 25 17 B8 SR FIB 5 N
© ik A AR AR T PRI K L 2 A7 SRR B P 1 B R
® it Z A7 4% ] 5% % bypass-able.
3.7.7 FEEIER
BSRAM ¢ £ I HilN B A BE AL A4 284005 1k . 76 it 72, BSRAM
R FAEHLRAS, A BERFE A 00 R A 3@ T A7 4% 2255 5 ROM.
3.7.8 BSRAM #{EH&E=

BSRAM T £f 5 R, A4E 2 FhiSe e a5 #4530 Bypass
Mode, ¥i/k#i% = PipelineRead Mode)#il 3 5 #EE 1 (1% S
Normal-write Mode, JEEH#: Write-through Mode, JGif)a 5.
Read-before-write Mode).

ERIEER

M BSRAM 52 HH £ 4 168 ik 4 HH 23 A7 2 0t BROAN T8 0 A R 2 A AR
MIKEE
. TEIFE B NAFMEAS I, A8 ar A7 o A = mT SCRFEOHE 95 B i K 36
AN
ERERN

AN S FF ARy, BdE PR B AE A A %5 (Memory Array) )4t
3-26 Bum . PAX i O K Wik 1R T RIFRK LR

ADC——— o
Pipeline

Input Memory
Dl —————— Registeri> Array ﬁ> Reglsteri>D0

WRE —»

w L =

OCE
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—.\b]:}
— Input
CLKA Register
DIA ——— Input Memory
Register A CLe
ADA rray
ﬁ Pipeline |
Register [
<4—O0OCEB
DOB
DIA ——— —1DIB
ADA —— Input | — |nput ——1ADB
WREA—» Register Register < 4—— WREB
Memory
CLKA Array CLKB

Pipeline <,\: Pipeline
Register Register | 4—— OCEB
OCEA—»

DOA DOB

SHERR
EFEHERX

XF AN FUEEAT IR H SR, bim D R AR A . 5B A
PRAE 1323 T

BEBRR

FEMOREECR, 6 — i LT SRR, 5 ANHE & ML w1 %
t

FEEEERA

MRS, X — i DT S ER A, BRI 2 AR e
ftt, HABIESAANHEN T,

3.7.9 B EhiE R,
% 3-7 Al T AR F) BSRAM R R RT i F (I it

#z 3-7 AR ELE SR
A A 2 R AR £y B AR B TR
ST A 5 Yes No No
/B W e A = Yes Yes No
Fg R B RS | No No Yes
h 37 B

K 3-27 TR 1 AERU FUSEET AL B AR, AN i V& — A
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PRALESBF . CLKA {55 1 im0 A AT A &7 /74%, CLKB {5 5%l 1 ¥ K

B HIFTA W 474
3-27 JEAI R PIRT
WREA WREB
ADA[ — ADB
Input || Input
DiA Register |1 :lRegister —— P®

Memory
Array
Output
DOA <,i Output LA :> P j> DOB
Register Register

ISR HER

3-28 ‘o 1Ay X AR T AR 5 I A P AR S B % —
B HRHPR(CLKA)E S 6] 1 im0 A BS5ANEE . 5 A5 i g
T BLEBR(CLKB)E S 7 11 B et £t . Sehbb fsfige (s 5.

3-28 I ERHIEN

I Input
Register

Input —— Memory
CLKA Register Array cLke
j> Pipeline |
Register |
B i O] B A X
3-29 R 1 i N AR g
& 3-29 gumORTEhR
WRE AD
DI :> Input  —
» Register
M
k| emory
Array
DO<::' Output N\
Register

T

WRE
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3.8 F /7 INA7 B JR(GWINSR-4C/4)

3.8 A RINTE &I (GWINSR-4C/4)

GWINSR-4C/4 B0 4 it 32KB (1 /- [N 47 % JE (User Flash).
GW1NSR-4 #8141 User Flash £ N HFhIhee, JF HFf g 7 0g B
JFIf; GWINSR-4C 284£ 1) User Flash {X 2 #:tn R &8 —FfhIhie.

1. JIAE Cortex-M3 &5 IAE0%, LI /™ N AE U BRI, REET N,
2. JMPIRGEE S KRB

FH P INAE AT A4 e AP e i, — 47t 64 ANFIAEfiE B e
1%, FIAFE R IC 2R A 32bits, {TAAE R IC 2 8N 64*32=2048 bits. ##
Bt TR TR, —IA RN 2048 =75, Bl—Ti4 8 17. HtEn
FioR:

10,000 X 5 7 iy Jil

AR 10 A EAE PR A7 RE /1 (+85°C)
HARAvE: 32

K 128 17%64 41*32 = 256Kbits
TUHEFBRAE S 2,048 FH1

PRI TR g R A

A% 40MHz

FYmFERT[A]: <16ys

TUHERRI ] . <120ms

HLJ

- BRHEIR/RREERE: 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- UmFRIEERREEAE: 12/12mA(MAX)

KT GWIANSR-4C/4 2344 Ptk i F P INAE B IR RS BiE 2% UG295,
Gowin N7 %P (User Flash)H F #555 .

3.9 HFESLEEIR

3.9.1 &t

DS861-1.5

GW1NSR-4C/4 231frh B & 1) DSP IR . &=k 511 DSP
T AT 2 P s R BB T A BERE SR, W FIR. FFT #1145 . DSP
HAR FPHefaE . WU R G RS .

DSP ¥ #F F5|IhfE:

3 Fh g BE ok 2% (9-bit, 18-bit, 36-bit)
54-bit [ H AR /P s H T
2Ny 2% T I DAY I v

FTE RS oL %% (Barrel Shifter)
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3 KN

3.9 A5 5 Ab A

392 BETT

L S5 5 E & N I (Adaptive filtering through signal feedback)

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

©  SCRFET A A i AN 55 i

DSP #EHEF AT T o fi fE 34 FPGA FEFIH . &R/~ DSP sk
94 CLU i E . &4 DSP B &M N EHIG, BN ZEHRoa&E AT
1%#%(pre-adders), P~ 18 (L[4 (multipliers), Fl—A~=# N FIH A/
B IE H HIG(ALUSE).

EIpE

DSP Z S FA R INAE, KBTI . TR AR AL ThEE .

A NS T 22 B e I B i o, A8 PR 60 N B «
® {47 18-bit % A\ B 5} SBI;
® 4T 18-bit # A\ A B SIA.

E!
T N i 8 SRR AT A e R R 5% g L
A FPGA 7= i TN o] DR R D) s i s s fd Y, SCHF 9-bit

5 B KT 18-bit 57 5% .
e 52

Feykas(multipliers)iz TRIINES 2 5, FoRSEIISREEH . Feikis vl LU
BN Ox9. 18 x 18, 36 x 18 B 36 x 36, i A i Flfay H i 15 7 458 25 A7 B4
AW I8 s W I/ Sy e SO W= I W T

® —/~18x36 ikt
® i~ 18 x 18 Jeikids
® U4 9x9 vt
ey
PN B TC AT DABC B — 1> 36 x 36 ik A% .
HRZERT
A~ DSP Z HIu B & — > 54 £ ALUS4A, & X ik s D Re it — 20 i,
i N\ i AN S 38) SCRE AR AT AR B R 55 B A . SCRFI T RE R0 45
® LA AR/0. B A FEE B INEGEIEH
® fevidnin i IR0, £ B Atz C puhnik/akia 5
® Ziw A, Fids B Flit L C WIMENEIZ H

3.9.3 DSP #{EEREE

DS861-1.5

® ik (multiplier)fi =X
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3.10Cortex-M3

® 3Ry BUNE% (accumulator) i
® vk A B AR

RKTHFESUEBRTEZEMES, §5% UG287, Gowin 715
T ER(DSP)H S R R -

3.10 Cortex-M3

3.10.1 &4t

DS861-1.5

GW1INSR-4C # 4 /2& SoC iy, Wik EAs R gtit%z. BAFEEN
W, NI P INAEE . BSRAM {22 . PLL F1 OSC B4 % I,
AL T8 2SR A% 2 32-bit RISC ZE#4 () Cortex-M3, EA{KIhFE, A, &
PERERIRE 15, FPGA $2 L mT gu AR A& AV EAZ 1P, J7 8 RIGHISEEL A L RS

WAL H S RGUE AL BRSNS R G 5 AN S, X B AANEAR L
H FPGA B SCHLII M B FPGA #t% IP S8 . FPGA WA
FE MR, AU RERAARI, Ea st 7 FEE R
BA% \Ps, FHER A, 41 SPI. 12C. 13C SE4M A=A . MUGELAE R4
B E FPGA B3, Fr 1 JTAG #:1, A HAH 1/O i 15 4h s 1%
.

M4 R 50t AHB-Lite /2.4 . AHB2APB M i 26 Al 25 APB /2 26 4H 7t

AL TR 2S R 4iE T AHB B4k Ui FPGA TR RS, ZAGHE5 N
A, SCIL T 128KB 1) Flash S5 1 H 3 /E Al i ok 8KB (AL & 2KB.
4KB B 8KB) ) BSRAM ZiFH I 5#/E. FHJE3I/E, Cortex-M3 NiZN
# Flash #1 ARM 27 1) fa & 5, A5 IRIE1T .

AHB A2 HFANY i O INTEXPO #1 TARGEXPO, £ 4N i 1142
flt—/~ 126bits 1) AHB 12k, 7] LLIZERE S| FPGA H AT ] 15118 A5 5l A7 it B
JE. AHB M43+ GPIO 2 L% H: 3] FPGA, FiSksz®LH i 110 ThEg K
HERE

W% APB 24515 APB1 F1 APB2, APB1 JE4% M E I 28 (Timer0
A1 Timer1), #A~ UART (Uart0 Al Uart1) LA —& 114 (Watchdog).
PN UART B#:E#:2] FPGA, PN ERT 83 FE 1) ARG HE 28 R G
FEIAME R, ST . APB2 s2k B EIERE S| FPGA %k .

REFR AL Cortex-M3 PIAZ. MR FE. NVIC. R T AT ]2
R

Cortex-M3 W IZIE T S ER BRG] S 2k R 48, .45 AHB 5148,
AHB2APB M2z M 26 A 2% APB 2k,

GW1INSR-4C #3432 Fr7S AN P Al ks DAL JTAG 1
1 TPIU.

FPGA Witk PLL A1 OSC, W LLR 78 FIH AR 20 58YR, bR g A Al
ARG ENL.

Cortex-M3 [ 45 HHE B 4n /&l 3-30 Jn .
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3.10Cortex-M3

3.10.2 Cortex-M3

DS861-1.5

it

SR N
Thumb-2 $544E, 3Z#F ARM =it Ge
SCHF 32bits I 16bits, — MR T LTS I AR i 4 R
KR AH, AT HI4E & BRI EUE B 2, N ER/ATf B 1) (R e %

PAT RS IR

SRR WTALEE, I A A A R A S A 1 T Ak PR
BT, PRI o b
WAF DRI HTE, SRIMRFBUR AR R B R ST D RE
M ARM7™ LEFR S THR MR, FAT 5 P RE AT AR DD #E
TheeF = R sl T %

& 3-30 Cortex-M3 Z5HHER]
Cortex-M3
Processor Block
JTAG I/F
Cortex-M3 DAP JTAG
Core Y
Time 4
S TPIU I/F
Bus-Matrix NVIC User_int0/1
Clk/Reset Clock
< Resource
) PLL/OSC
Y AHB Extension:
< INTEXPO_ Memory Sub-System
AHB Extension:
- TARGEXPO Mem-Cnitrl
AHB To
AHB |« SRAM/FLASH I/F B-SRAM
Lite
GPIO |« >
FLASH
< > AHB2APB .
IntMonito
¢ Logic Resource
¢ ¢ Soft-Core
APB I/F
APB1 APB2 ¢ s | Lsp| [ c |
UART
IE == v
UART1 Type-C
Timer0 UART | Others |
UARTO VF
Timerl
Watchdog
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3.10Cortex-M3

- JTAG i

- FPB ST s DI fE

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

- TPIU BEHepfr iR i 50t

3.10.3 BB

3.10.4 NVIC

DS861-1.5

SRS R Cortex-M3 AbFE 28 A1 4% 11 5 4858 AHB S 2841 E

ICode &12k: 32bit AHBLite &2k, HI T MARHD =S (8] g4 Al e &

DCode 12k 32bit AHBLite &2k, F T X ACHS 25 (0] 3k 47 Bdis hn 25/ 47 i
DL RV 1] 5

ARG agk: 32bit AHBLite 12k, FT-X &G MPATEFE S A A &=,
YEIm#E A7 LA 7 1]

APB: 32bit APB 2k, FT5F MR & 25 (A1 AT s hn a8/ A7 6k LA A
g7 w i [5][8

AERTFF U] S 2R R X0 55 ) b BE 28 U 7] e 4 SR o0d 557 1 5
Bit-banding: & ZR5E K Bit_band il 44 V5 M #45 Xt Bit_band %8 8] #
T 1] 5

B BARHMEAT—NBEZMIX, [FEABENZAZ DL ERR
SN

EmE W (NVIC) 5 Cortex-M3 A% R %A & 508 TR AE

SRR R AL, LA DL R R

® U FrZik 26 Al
® GWINSR-4C S FF/NANMERH A b

® EEATWISIRF 8 MR gL e L (0~7), 7 TR iARH I SELL,
0 R s 2

SCHF IS S PR A
SCHFENASHC B P S 2%

Ko PR GRS HE N BTNy B 3 fRA7, TR N B3R, A
CNINE=RES
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DS861-1.5

& 3-8 NVIC hlfEER
Hiu b4 3t} it
0x00000000 _StackTop Wk Hh T HERR THUZ
0x00000004 Reset_Handler He XA
0x00000008 NMI_Handler R NMI
0x0000000C HardFault_Handler i A % v b
0x00000010 MemMange_Handler Hik MPU %7 H B
0x00000014 BusFault_Handler 5 SRR T
0x00000018 UsageFault_Handler He fif P Al 45 v b
0x0000002C SVC_Handler BE SVCall
0x00000030 DebugMon_Handler He R W T
0x00000038 PendSV_Handler Ei;/ FEAT B
0x0000003C SysTick_Handler B2/5 F G5 5E I A
A I (GW1INSR-4C)
0x00000040 UARTO_Handler s UARTO #2SUF A3 H Wy
0x00000044 USER_INTO_Handler /5 F Akt 0
0x00000048 UART1_Handler Y= UART 1 FZYSCRA 2% Hh
0x0000004C USER_INT1_Handler Y= F P e b 1
0x00000050 USER_INT2_Handler 5 P i 2
0x00000058 PORTO_COMB_Handler S GPIOO0 i
0x0000005C USER_INT3_Handler BE P i 3
0x00000060 TIMERO_Handler E9E] TIMERO 147
0x00000064 TIMER1_Handler IEWAE] TIMER1 #1147
0x0000006C I2C_Handler BE 12C i
0x00000070 UARTOVF_Handler w5 UARTO/UART1 i H v I
0x00000074 USER_INT4_Handler s F P i 4
0x00000078 USER_INT5_Handler S P 5
0x00000080 PORTO_0_Handler S GPI00 & i 0 H ity
0x00000084 PORTO_1_Handler E9E] GPIO0 & | 1 H ity
0x00000088 PORTO_2_ Handler E9E] GPI00 & 1 2 H ity
0x0000008C PORTO_3_Handler IEWAE] GPIOO0 & i 3 Hr ity
0x00000090 PORTO_4 Handler IEWAE] GPIOO0 & i 4 ity
0x00000094 PORTO_5_ Handler w5 GPIOO0 & i 5 H it
0x00000098 PORTO_6_Handler w5 GPIOO0 & i 6 it
0x0000009C PORTO_7_Handler S GPI00 &1 7 H ity
0x000000A0 PORTO_8 Handler Y= GPIOO0 il 8 it
0x000000A4 PORTO_9 Handler /5 GPI00 & i 9 ity
0x000000A8 PORTO_10_Handler /5 GPI0O0 % i1 10 ik
0x000000AC PORTO_11_Handler ISR GPIOO0 & 11 H ity
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Hi ik AR E~3it) ik

0x000000B0 PORTO_12_Handler ISR GPIOO0 &l 12 ik

0x000000B4 PORTO_13_Handler IS GPIOO0 &' 13 H ity

0x000000B8 PORTO_14_ Handler SN GPIOO0 & 14 ik

0x000000BC PORTO_15_Handler S GPIO0 & i1 15 i
3.10.5 BahER

FEF DA EL N ARM R 7 A A7 B IR #T0I061H, JF HARERE
Ar I ACERRE PP o, BAL B WA PR E .

L FTHIRE P IR 2T UART Y B B SE Ly, XMy 5 5 PC Bl
1TIEAE . R SRR IR ER (B RE U R P s -

® g, NS WA IR R g g s
® % E UARTO AR H A7 8%, ARIEFEIE E S IERBRR,
® )53 Flash IN#EE TR 74T, WAAZMEK, Timer0 X, Timer1
NEE;
® 5\ Ox4(EOP)HRZ ILFEF .
3.10.6 B [E) B

48bits (1IN (A BT Eide 605 7E ITM H, HERER (U RE(S 5 TRCENA 34T
[1#EHffiRE, TRCENA ;& DEMCR Zi {74115 24 £, & Cortex-M3 Ab# &=
HIE IR DWT A ITM B2 R e RS o I Ta) M. A A 3 CE A kst

B W AR IR S
& 3-31 DEMCR %7528
DEMCRZF 748
31 ‘ 25 24,23 201918 17 16/15 ‘11109 8|7 65 4|3 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  DWT 1 ITM 4 R 6e(E 5 .
o 0: DWT Ml ITM Affifg;

e 1: DWT 1 ITM fifig.
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3.10.7 E I Z&
SoC Wik 7 A EE kR 2 B 28 Timer0 1 Timer1, 7] LLiEE APBA1
SR AT AT ] o
Timer0 1 Timer1 /& 32bits 3T EEE, Ktk T

® YiPEUE AN 0 FIBHEAE B WG RE S TIMERINT HAERC & H WiE b
17%% INTCLEAR g, FRINHERIE S —EARFA G

® HLMESNEE S EXTIN FENTHEA M REAS =, =3 EXTIN 0 22 1
PR A5 e A 25

o URIFME AR 0, I H AT Br b — R eIk, A
RSB BN 15

® M EXTIN AE D9 B Rt , I B b UK T b iy —2F,
KO8 EXTIN B B IR AFAFGRAE, I a gl i i 12 4 ;

® Timer0: EXTIN fifi£E#z: 2] GPIO[1];
® Timer1: EXTIN fifi£E#: 3] GPIO[6].
[# 3-32 Timer(0/Timerl Z5494EH

PCLK —
PCLKG —»|
PRESETn——»|
PSEL—| )

32bits down

PADDR[11:2] —»| counter
PENABLE — |
PWRITE —p—|
PWDATA[31:0] ——»|

SET
PREADY —J»| Val==1
PSLVERR —»| CTRLE] y » TIMERINT
CLR
PRDATA[31:0] — |

ECOREVNUM[3:0] —»|

Synchronizer

Reload value Edge detection

CTRL[2]

A Decrement EXTIN

TimerO/Timer1 FF A7 840 N & Fiw, Timer0 ZE#ihik’y 0x40000000,
Timer1 %13l >y 0x40001000.

DS861-1.5 41(67)




RELAPhEsE 3.10Cortex-M3

% 3-9 Timer0/ Timerl FFa5

2% SEHbERRS | R | frgs | e Hiid
[3]: EN 25 W fE ge
. [2]: AMERHH AN A {5 2
CTRL 0x000 we 4 X0 [1]: At A E A RS
[0]: ffifEzs
VALUE 0x004 525 32 0x00000000 METiHEE
IEE, B AR R
RELOAD 0x008 w5 32 0x00000000 SNE B BES B S T A B
e
:mg[’g;;f/ 0x00C s | 0x0 [0]: SERfELhl, 5 1 355t

3.10.8 UART

SoC Wik 7 W4 UART (UARTO f1 UART1), wJLLiEt APB1 2kt
ITEHIAVT N, SR BRI N 921.6Kbits/s.

UARTO A1 UARTA SZHF 8 S Bz iz A1 1 Arfss ik, ANSCHRIRIGAL .
[& 3-33 APB UART Buffering

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

A

H Write buffer H Shift register ’—»TXD

4 A
4

TX FSM

Baud rate

)
APB generator
interface

4
RX FSM
A

v
<« Read buffer [«——| shift r(;gister [e——— 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 Al UART1 SCHF il iz, 24 CTRL[BIBE Y 11, AT
A AEREANIN Bl )RR — iz, IR T DAAE R A 0 BN T YRR R 2
APB farill £ UARTO A1 UARTA A3 £icdia A IA I (RN, APB 5 LR 2 k0%
“OKWiS, ANFEESEAS. fEAEAE UART BT, 505 Jalc B I 56 4 2 77
# BAUDDIV.

BAUDTICK i 45 26 2 W R 2 1 16 3%, 7] LUd X AN AE 575 7] 4
AR R UART #i4E . CTRL[OD A% H #5815 5 TXEN, 4 UART &4t
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BERS, AT EAHXAME SHEXUA /O Fe iy UART Eidlafith .

RETFFEE STATE F 273 RS H T IRah i A WriE k155, K
B, IERRE AR IR AT LIS MR B WiE sk, 15 R EPLﬁijHjTu/ﬁ
% STATE A HIZ8A7 v RS

%72 UARTO A1 UART1 a7 as i 8 , UARTO Jk 31 7y 0X40004000,
UART1 %311y 0X40005000.

3 3-10 UARTO/UART1 H5 8

2 HhtmFs | R fi%e | EAE 1P
8 1 Hids
DATA 0x000 5 |8 Ox-- BT B s
RIERREAT N R IEE
[3]: HTWSAF T, 5 17EE
s [2]: REFEHUE, 51 iER
STATE 0x004 W5 |4 0x0 01 Bl s, R
[0]: RiIEZEAFHIrE, Rk
[6]: MR, R R IER
TR
[5]: el R W gE 15 =
- [4]: Kk H P REE S
CTRL 0x008 s 7 0x00 Bl Pl
[2]: KiEFH W FREES
[M1]: B fERe(E =
[0]: RIEfFRE(E S
[3]: Bl R, 51 ERR
INTSTATUS/ N [2]: KixdHdWr, 5 17ER
INTCLEAR | 9X00C w4 X0 M]: B, 51ER
[0]: Kikhlr, 5 1iEKR
e [19:0]: BERFEPHIA (748, B/
BAUDDIV 0x010 W5 |20 0x00000 i 16
3.10.9 &M
SoC Wik T —~ Watchdog, 7] PLidik APB1 jat 2R i1 T3 1 A7 )
FEFET—A 32bits HIEE T A RS, i B E A8 WDOGLOAD
iﬁﬁ%ﬂﬁ‘%o
Watchdog #2745 5 WDOGINT, F1H F e & -5l A <.
I FE{E 5 WDOGCLKEN Jyrs B~ P 24 1IN, Watchdog 13 #s 7£
AP E) B . Watchdog W HR {55, B 241 H8UE N 0 B P2
Hrp i KR5S WDOGRES. 7EHT#f WDOGCLK ) N —AN 2, E=5
A7 WDOGLOAD HIEUEINZBITH g as b, Aks2idb T~ — IR I
MAZKREHER, Watchdog H =4 R2AENE S, #AE—Fh4:
KRG E W ik b, R E S A E R, SRR TS ] — kit
30, A4 Watchdog & HE T ENMNENAES, HTRAEN.
Watchdog #5477 2an T+ B s :
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3-34 Watchdog #{EA R

{

N

Count down
without

WDOGCONTROL register is set

Counter reloaded
and count down

\\ zero /

If the INTEN bit in the

to 1, WDOGINT is asserted

//”7“”" ~ reprogram / \thout reprogram / \
Watchdog is \ Counter reaches Counter reaches
> ——

\\ Zero /

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

Watchdog % /7 % i N & 7=, Watchdog stk v 0x40008000.
3 3-11 Watchdog F7#75%

Sk el RN T T ik
WDOGLOAD 0x00 w/E | 32 OXFFFFFFFF | Watchdog %k %5 77 %%
WDOGVALUE 0x04 Hig | 32 OXFFFFFFFF | Watchdog i1t %7 17 4%
Watchdog %l %5 1725
WDOGCONTROL | 0x08 s |2 0x0 [1]:
[0]:
WDOGINTCLR 0x0C RE |- 0x- Watchdog H Wi i [ 7 17 %
WDOGRIS 0x10 R 1 0x0 Watchdog b — &k HH WRlR 7S 25 77 88
WDOGMIS 0x14 R 1 0x0 Watchdog 1 Wik 25 25 47 4%
WDOGLOCK 0xC00 | /5 |32 0x0 Watchdog 817 27 17 4%
WDOGTCR 0xFOO | /5 0x0 Watchdog 4 il 7 47 #%
WDOGTOP OxFO4 | R5 |2 0x0 Watchdog il i H 15 B &7 7 4
3.10.10 GPIO
SoC @it AHB &2k 5 GPIO #EUE 5, GPIO fiuEH:E] FPGA.GPIO
Y FF 16bits B A 110 Thie, EA LN
® N mfEh WA IRE, W LABCE GPIO W4T —Ar k= A A s
® (A SRS A kA
® RFIEI L E A AR SEILAS R T e
® ST )BT AT A G RN B A ) 45 ) B A A Mo b ORAIE T AR 4
GPIO Z s F R Fz~, GPIO ik 0x40010000.
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£ 3-12 GPIO 58
KR FEHhtwfe | A frve | BEAE iR
DATA 0x0000 5 |16 OX---- [15:0]: B 788
DATAOUT 0x0004 s |16 0x0000 [15:0]: % &7 4%

[15:0]: H{Hge 1 E
5 1: A
OUTENSET 0x0010 s |16 0x0000 5 0: eI
B 55 AN
5 0: 55 NHA

OUTENCLR 0x0014 5|16 0x0000 [15:0]: & kR4 A RE

[15:0]: WIEFINREHRE
5 1. BE ALTFUNC
ALTFUNCSET 0x0018 5|16 0x0000 5 0: AN#E ALTFUNC
#0: GPIOfENI/O
i 1: ALTFUNC IhfE

ALTFUNCCLR 0x001C s |16 0x0000 [15:0]: AIEFFIThaEEIERR

[15:0]: Hirfligeix &
51 WE PR
INTENSET 0x0020 s |16 0x0000 5 0: AREFWERE
B:0: AVERE

B 1 R ERE

[15:0]: H T REIS bR
5. iGERFEiRe
INTENCLR 0x0024 |16 0x0000 5 0: NG W TEE
B 0: H W REANTE BR
B R R R

INTTYPESET 0x0028 5 16 0x0000 [15:0]: "R LE
INTTYPECLR 0x002C 5 |16 0x0000 [15:0]: " WAy kR
INTPOLSET 0x0030 5 |16 0x0000 [15:0]: Wbl Pk
INTPOLCLR 0x0034 e |16 0x0000 [15:0]: Wbl i Be
INTSTATUS/ o B WPIRE A7 4%
INTGLEAR 0x0038 5 |16 0x0000 1 S R
0x0400- . B
MASKLOWBYTE OXOTEC 5 |16 0x0000
0x0800- o ]
MASKHIGHBYTE OXOBEC 5 |16 0x0000
0x0CO00- - - B
Reserved OXOFCF Reserved
3.10.11 iR EO

Cortex-M3 A PR & — NRR DT M3 0, B3 JTAG #2081 TPIU #
[, XA O #GEE 2] FPGA. JTAG YR 1 3 454 IEEE1149.1 Il
U EE AR WS SURTEEEELy AY et

JTAG-DP 11y He S8 5 B i =35 70 2 ik
® JTAG-DP IR&EHL
® IEAAAAE (IR) AR IR FdsE, FIRIEH] JTAG A1) prik i) 25
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3 ik 3.11 4l

1792 (14T N
® SR FALAIALCM DR %k, 1015 JTAG-DP (25 17 98 % 4.
3.10.12 A 7FaR5t

3-35 7RG
OXFFFF_FFFE
SCB
Reserved OXE000_EDOO
NVIC
System - OxEOO0O_E100
Control SysTick
space |y 0000 SCS 0xF000_£010 0x4001_1000
Reserved *EQOK 0xE000_E000 GPIO B
For External 0x4001_0000
Devices
xA000_0000 Watchdog
Reserved 0x4000_8000
For External UART1
SRAM 0x4000_5000
Xx6000_0000 UARTO
Peripheral 0x4000_4000
0_0000 Timerl
Reserved 52000 4000 0x4000_1000
X X )
SRAM 0x2000_0000 Timer0
Reserved 0x4000_0000
0x0002_0000
Code flash

0x0000_0000

3.10.13 M FH

=z SRR I SR B SR Cortex-M3 [ 1P A, FE4(E BiE S
¥ |PUG931,Gowin EMPU(GW1NS-4C) fi#1# 1% i1 ZEF 4.

3.11 F}éh

I B R M AR 26 5 FPGA = MERERI N A 2 ¢ 2 . GW1INSR £ %1 FPGA
PE IR T A RN B 2% (GCLK), ELRsdE R R e RiR. BT
GCLK %5, IR 7 midit 4t HCLK % . 1Hhah, 424t 78U (PLL)
SRR B YR

HEZEAMER, iES% UG286, Gowin i #h % i (Clock) B /S 18 Fd

3.11.1 £ F/E§h P4

GCLK 72 GW1INSR %741 FPGA ;=i FIZ R IR 046, i L. R A%
IR, FANFIRIEAE 8 4~ GCLK %%, GCLK 1] 1% i B0 45 & B I it e iy
N IR M 380 A 22 05, FH 5 R PR A N D LA 8 4 s b P i

3.11.2 $iHEER

BRI S — b S p s ol L B, fRTFRE5AH A (PLL, Phase-locked Loop).
FIFH A5 N (1) 225 I B 5 45 11 2R B PN R 3515 5 R I 2 FAH A7

GW1INSR %741 FPGA 7 i ff) PLL B GES S it n] LLER & RIS S,
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3.11 w4

i C A RV R 2 50T DAEAT I b (R 305 R R (e B A )« AL RS
=B ST

PLL i i 25 M AE B an B 3-36 Fli o
& 3-36 PLL ==&

IDSEL[5:0]

ODSEL[5:0]

@
;

» IDIV

CLKIN >

CLKFB [ —>—

D

PFD

ICP

FBDIV

VCO

>

VCODIV

LOCK

Detector

> LOCK

> CLKOUT

) 4

LPF

PS&DCA >

13

> CLKOUTP

DIV

FBDSEL[5:0] >

DS861-1.5

6

Ja

SDIvV

v

% )

> CLKOUTD3

— > CLKOUTD

G

RESET

G

RESET_P

# 3-13PLLIROEN

DUTYDA[3:0] PSDA[3:0] FDLY[3:0]

Uity 1 44 % 55 i
CLKIN [5: 0] LN kPN
CLKFB BN RN
RESET LN PLL 4B & A1
RESET_P LN PLL < (Power Down) {55
IDSEL [5: 0] LTIPAN AW IDIV G, JiH 1~64
FBDSEL [5: 0] | %A a4 FBDIV 1, Yol 1~64
PSDA[3: 0] LN AR (B TH A 3K
DUTYDA[3: 0] |#iA A b7 7S B (CF BRI A 20
FDLY [3: 0] LD CLKOUTP 3z 45 2EiR %
CLKOUT it FEARALAN (5 2 EU 1 B st b i
CLKOUTP Lingas] A AR A 2 PR R R s B
" 3k H CLKOUT 8¢ CLKOUTP 434t (1 SDIV
CLKOUTD it B s
” 5Kl CLKOUT 5t CLKOUTP K44t 44 ( 1 DIV3
CLKOUTD3 | it SV, DIV3 B E N 3)
PLL i $8 7
LOCK it 1: BiE;
0: K41

PLL 2% 0 e E 5 0] LB 480 PLL A0 Jdm N, ta] DL @ it e
L AMERNAME S BN EE S I EEEE S . PLL FIRBHE 5 AT
PLAEANES PLL S5E S I BIIs N, 1 r] DU B 282k L 11 4 R i 5
S AR EME S B E RS T .
GW1NSR %% FPGA 7= i) PLL 4 RE1E 2% 3= 4-20 WiAHIR R ES 5.
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3 gE N4 3.12 K&

PLL 7 %F % A B8 CLKIN #3E47T AR5 5 (4N 0450, 1+ HE A RUW R -

fcLkout = (fekin*FBDIV)/IDIV
fvco = feLkout*ODIV

feLkouTD = feLkout/SDIV

frrp = foLkin/IDIV = feLkout/FBDIV

* W PWNE

foLkin AHT S CLKIN A%,

feLkout A CLKOUT F1 CLKOUTP 5% .

foLkouTn ¥ CLKOUTD I 444fi#, CLKOUTD 4y CLKOUT 4343 i 4 .
o fpro y PFD $AHAI%, frro fit/MEA/NT 3MHZ,

BRI AT %% IDIV. FBDIV. ODIV. SDIV 315 21| #5450 % i a5 2,
3.11.3 SRR $h

GW1NSR %% FPGA 7= i i) s i 2 HCLK 7] PASZ 5 1/0 52 i P g
B, 2% Ve IE I B R 25 ) B AL e 1w i

3-37 GWINSR-4/4C HCLK ~E &

I/0 Bank0 I/O Bank1
| L |
= —
— 5
| [H2
—
B
| L1 |
/0 Bank3
[ Josank [[]Heik

3.12 2%
YER*%T CRU A %475, GWINSR %1 FPGA F2 /i fit 7 RIFEEEN
KRR, @S TR, edge. B2 T EsEERES.

3.3 £ /EEN

GWINSR %741 FPGA =it ti & — M e &R EEM ML, HEREE
Bla R A A, W HER DRSS B s PR B, CLU MO
INERER AR b A
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3 KN 3.14 JRfERLE

3.14 fRIZECE

GW1NSR %41 FPGA 7= i 3. Ff SRAM %2 #l Flash 4i#2. Flash %t
BBES R A A Flash g et #5 41 Flash 4ifs .

GW1INSR #%1 FPGA 7= il 7 3 Fpl Fd F 1) JTAG FLE B Ak, ik
Y E SR A I GowinCONFIG At B, iF£ik 6 Fii=: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL fil CPU. Fi #af5 3 4%
JTAG 1 AUTO BOOT #::0. 4% kHES W UG290, Gowin FPGA =434
FEHE & FAH-

3.14.1 SRAM 478
GW1INSR %41 FPGA 7= i ff) SRAM Zifs, 45 vk I v J5 25 95 37 F 20
BEHAE.
3.14.2 Flash 4Ris

Flash % F2 () BC B 298 728 A Flash Bo6. EHEE, fid 8 B0E M
M Flash HG L% 3] SRAM fit & #5076 _E oS L2280 Nl ml BLSE i
PO &, IX RS & 7 2 HRR N R S sh/BR S 3h 7. GWINSR %41 FPGA
P R SRS Flash g AR XUE s, HEgstkbE S 1 UG290
Gowin FPGA =143 2 FE 0 & - F A

3.15 R A @R

GWINSR %41 FPGA 77 Wik 1 — A Wik, A dedik$2 it nl g fs
FROFH P I e, B o 2 Pk = 5%, SRR R O MSPI i B A S (IR it o

GW1INSR-4C/4 Z3F 1K v A b Ik SRR T nT G B A AR S

A A SRR AT DO P S SR AL YR, B E RS, W LIRS
21k 64 R BRI

GWINSR-4C/4 #3441 9 PR B B AR - 5 8 XN
fout=210MHz/Param

Y
B8 Param NALE S, TElED 2128, JUCRHBAL.

NHEPIRINEE TR A IR AER 3, BRI KRR Aoy
A N AR
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3 ik 3.15 7 A didlk

£ 3-14 GWINSR-4/4C /AR IREVER 446 1 50

K RS s i LERE S

0 2.5MHz!"] 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 11 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHz!
!

o [1]BRINH AR

o [21RiEM T MSPI ZrfEit
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4 BRI 4.1 TAEAMF

S

E!

EVAEHERR (K TAR 26 AR b TARVEFE AL T i 5 2 AR ST 8 1 AR 2% B AR Vi
WS, @ FEARIEIT 23 REAE R AR 21 I CARVE B 1 00 T 1 AR

4.1 THEFH

4.1.1 X mATEE
* 4-1 BxmKIEE
HFK i wAME | K
Vce R -0.5V 1.32V
Vccox I/0 Bank HiJE -0.5V 3.75V
Veex LV JAS a4t B L -0.5V 3.75V
Storage Temperature A= -65°C +150°C
Junction Temperature g -40°C +125°C
41.2 EETFEE
+*® 42 R TEER
£ Eiipa w/ME = FNIE]
Ve %k 1.14V 1.26V
Veex LV h A28 4 B 1.71V 3.6V
Vccox LV figA 231 1/0 Bank Hi & 1.14V 3.6V
gEiE (I gR)
Tucom (Junction temperature Commercial operation) | 0°C +85C
ghiR( Tk K)
TuND (Junction temperature Industrial operation) -40°C +100°C
!

AS[A) 3 ) B R L LS B 2% UG864, GWINSR-4 #/# Pinout F /. UG865,
GWI1NSR-4C #1F Pinout F /.
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4 WA

>
[afay

4.2ESD 1%

4.1.3 BF AR
T 43 HBIFEEARE

ik

B /IME

SR

R U AR TR
(Power supply ramp rates for
all power supplies)

0.6mV/us

6mV/us

4.1.4 AR
% 4-4 BB

K

iiipy

xAF

/0 7Y

SN E]

IHs

B N\ IR LR

(Input or I/O leakage current)

0<ViNn<VIH(MAX)

I/0

150uA

IHs

RIS BRI

(Input or I/O leakage current)

0<Vin<VIH(MAX)

TDI, TDO,
TMS,TCK

120uA

4.1.5 POR 4%
< 4-5 POR HHES¥

R

Eiiipay

R/ME

N El

POR ML % ME

Power on reset voltage of Vcc

TBD

TBD

4.2 ESD %8k

%% 4-6 GWINSR ESD - HBM

DS861-1.5

LER

QN48

MG64

GW1NSR-4C

HBM>1,000V

HBM>1,000V

GW1NSR-4 -

HBM>1,000V
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4 WA

4.3DC H A

%% 4-7 GWINSR ESD - CDM

e

QN48

MG64

GW1NSR-4C

CDM>500V

CDM>500V

GW1NSR-4

CDM>500V

4.3 DC BS 4514

4.3.1 #HET(EBE DC BSFH
+ 4-8 HETIIESEEN DC RS 4

EAy S

ik

Zin

w/ME

AME

N E]

lie,hH

/0 iy NI LI
(Input or 1/0
leakage)

Veeco<VIN<VIH(MAX)

210pA

0V<Vin<Vceo

10pA

lpu

I/O EHi i
(/0 Active Pull-up
Current)

0<Vin<0.7Vcco

-30pA

-150uA

IpD

/0 NHi IR
(I/O Active
Pull-down Current)

ViL(MAX)<VINn<Vcco

30pA

150pA

IBHLS

SR ORI T I
S ES RN/

(Bus Hold Low
Sustaining
Current)

Vin=ViL(MAX)

30pA

IBHHS

SR e R T I
RS

(Bus Hold High
Sustaining
Current)

Vin=0.7Vcco

-30pA

IBHLO

SV ARFRR LTI
R

(Bus Hold Low
Overdrive Current)

0<VinsVcco

150pA

IBHHO

B PRFF v TN
REECHR
(BusHoldHigh
Overdrive Current)

0<VinsVceco

~150pA

VBHT

S ARFFAL R
Hi [t (Bus hold trip
points)

ViL(MAX)

ViH(MIN)

C1

/0 7
(I/O Capacitance)

5pF

8pF

VHysT

iy N IR
(Hysteresis for
Schmitt Trigge
inputs)

Vceco=3.3V, Hysteresis= Large

482mV

Vcco=2.5V, Hysteresis= Large

302mV

Vcco=1.8V, Hysteresis= Large

152mV

Vcco=1.5V, Hysteresis= Large

94mV

Vcco=3.3V, Hysteresis= Small

240mV

Vcco=2.5V, Hysteresis= Small

150mV

DS861-1.5
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4.3DC A5k

R iR A Hw/ME O mKME
Vcco=1.8V, Hysteresis= Small 75mV -
Vcco=1.5V, Hysteresis= Small 47mV -
4.3.2 BSHIR
+® 49 BHSHIR
B4 iR AR | B H/ME JRME SN}
lcc Jn#rr Core I HEIR LV A GW1INSR-4 | TBD TBD TBD
lcex TR#ERET Veex HL B HLE LV A GW1INSR-4 | TBD TBD TBD
lcco Jn#kES 1/0 Bank YRR | LV BRA GW1INSR-4 | TBD TBD TBD
DS861-1.5
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4 WA

4.3DC A5k

4.3.3 1/O HETEEH

R 4-10 /O EHEETIEEH
4 7% i X R Veco(V) TR Vrer(V)

e/ ME HAE = NE e /ME HTUAE =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_I 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_ Il | 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D Il | 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.6 - - -
SSTL33D_II | 3.135 3.3 3.6 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D_| 1.71 1.8 1.89 - - -
HSTL18D_Il | 1.71 1.8 1.89 - - -
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4 BRI 4.3DC A5k

4.3.4 8% 1/0 DC B S454

3 4-11 835 1/O DC S 4514
TR Vie Vin VoL VO!—| lotl | lonM
Min | Max Min Max | (Max) | (Min) (mA) | (mA)
4 4
8 8
eMOSI3 | 0.3v) 0.8v 2.0V sev| OV Veeo 04V 12 12
24 | -24
02V | Veeo0.2V |01 | -0.1
4 4
8 8
LVCMOS25 | -0.3V | 0.7V 1.7V ey 0N Ve AV T
16 | -16
02V | Vceo0.2V |01 | -0.1
4 4
04V | Vcco0.4V | 8 8
LVCMOS18 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V PR
0oy | Veco02V |04 | 01
0.4V Veco-04V 4
LVCMOS15 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V 8 8
02V | Vceo0.2V |01 | -0.1
0.4V Veco-04V |2 2
LVCMOS12 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V 6 6
02V | Vceo0.2V | 0.1 | -0.1
PCI33 -0.3V | 0.3*Vcco 0.5*Vcco 3.6V | 0.1*Vceco | 0.9*Veco 1.5 -0.5
SSTL33 | | -0.3V| Vrer-0.2V VRer+0.2V | 3.6V | 0.7 Veco-1.4V | 8 8
SSTL25 | | -0.3V| Vrer-0.18V | Vrer+0.18V | 3.6V| 0.54V | Vcco-0.62V | 8 8
SSTL25 Il | -0.3V| Vrer-0.18V | Veer+0.18V | 3.6V | NA NA NA | NA
SSTL18_ Il | -0.3V | Vrer-0.125V | Vrer+0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vrer-0.125V | Vrer+0.125V | 3.6V | 040V | Vcco-0.40V | 8 8
SSTL15 | -0.3V| Vrer-0.1V Vrer+ 0.1V | 3.6V | 0.40V | Voco-0.40V | 8 8
HSTL18 | | -0.3V | Vker-0.1V Vrer+ 0.1V | 3.6V | 0.40V | Voco-0.40V | 8 8
HSTL18_Il | -0.3V | Vrer-0.1V Vrer+ 0.1V | 3.6V | NA NA NA | NA
HSTL15_1 | -0.3V | Vker-0.1V Vrer+ 0.1V | 3.6V | 0.40V | Voco-0.40V | 8 8
HSTL15 Il | -0.3V | Vrer-0.1V Vrer+ 0.1V | 3.6V | NA NA NA | NA
I

[11[E—4> Bank Frf 10 (1941 DC H BRI (245 source 1 sink): [7]—> Bank frf 10 [
MERAGEKT n*8mA, n FRIR1Z Bank #51 Hiff 10 & .
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4 AR 4.4AC JFRAFFIE
=
4.3.5 4 1/0 DC BES 454
* 4-12 £4 /O DC B 545
LVDS25
B ity A BN | BB | &K | BT
LETPANG NS
VINA,VINB (Input Voltage) 0 215 |V
P PNGENES Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 i 2.1 v
. . . . Difference
4 I
Vo ZIrfi N 1(Differential Input | 5o e o the Two | £100 | - 600 | mV
Threshold) |
nputs
n . Power On or
lin i N\ FE(Input Current) Power Off - - 20 | pA
A B N7 H
Vo i 4 = P (Output High Voltage Rr = 1000 ] ] 160 |v
for Vop or Vom)
AN N7
VoL i I H°F(Output Low Voltage Rr = 1000 0.9 ] ] v
for Vop or Vom)
Z= 1% HL T (Output Voltage (Vop - Vow),
Voo Differential) Rr=1000Q 250 1350 1450 | mV
21 PR ) AR e
AVop (Change in Vop Between High - - 50 mV
and Low)
Vos #1117 (Output Voltage Offset) (RVTZP180\S)M)/ 2 4125 120 1375 V
ARk (Change in Vos
AVos Between High and Low) ) i 50 mv
_ . Vob = 0V 1 B4
[ M HLR s - - 15 A
S OB FL g m
4.4 AC X451
44110 1RE
*® 41310 HiES ¥
B S i BH Min Max AL
fmax 1O i KAHR - 150M Hz
fuax_vos | LVDS f KA% - 400M Hz
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4 B RE 4.4AC FF 45
4.4.2 CFU FF=$51¢
% 4-14 CFU BF&#
. THE R .
L Sk - B
Min Max
tLuta_cru LUT4 %EiR(LUT4 delay) - 0.674 ns
tLuTs_cru LUT5S ZEIE(LUTS5 delay) - 1.388 ns
tLuTe_cru LUT6 #EiE(LUT6 delay) - 2.01 ns
tLut7_cru LUT7 %EiE(LUT7 delay) - 2.632 ns
tLuTs_crFu LUTS8 #EiR(LUT8 delay) - 3.254 ns
BALE AR 75 A7 450 H I [R] (Set/Reset to
tsr_cru . - 1.86 ns
Register output)
: ) B4 i
tco_cru Iy B 3] 25 A7 254 i 1 (8] (Clock to Register | 0.76 ns
output)
4.4.3 BF$hE0 /O 45t
+ 4-15 IMERFF XM
-5 -6 s
B , . BAAL
Min Max Min Max
HCLK Tree delay 0.8 14 0.5 1.2 ns
PCLK Tree
delay(GCLKO~5) 14 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
4.4.4 Gearbox FF X454
%% 4-16 Gearbox K3 ¥
s ET{%) A SR A
FMAXippr 2:1Gearbox % N\ 5 Ak F 4 600 MHz
FMAXipES4 4:1Gearbox iy \ e K FE i 800 MHz
FMAXipEss 8:1Gearbox % N\ f K 4 1000 MHz
FMAXIDES10 10:1Gearbox % N\ K F 4 1000 MHz
FMAXobbr 1:2Gearbox % \ £ K E 600 MHz
FMAXosER4 1:4Gearbox % \ £ K E 800 MHz
FMAXosERs 1:8Gearbox iy N\ i K F 4 1000 MHz
FMAXosER10 1:10Gearbox i N\ Ak 4 1000 MHz
FMAXosER16 1:16Gearbox i N\ Ak 4 1000 MHz
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4 AR 4.4AC JFRAFFIE
4.4.5 BSRAM FX4514
& 4-17 BSRAM R F &%
4k i BENH | gy
Min Max
BSRAM - b1/ £ 4 1 B b 2 4 L 2 i)
tcoaD_BsrAM (Clock to output time of read - 5.10 ns
address/data)
{COOR BSRAM BSRAM i tH 27 7 2% (1 I b 30 4 H3 28 N i 056 | ns
- (Clock to output time of output register) '
4.4.6 DSP F X454
%% 4-18 DSP RFEH
~ S Q
4 ik RIS | gy
Min Max
tcoR DS iﬁu)\’ﬁﬁ%&ﬁ‘] H:]L’EEF Bk 'LjHiﬂéEﬂL(CIOCk to ) 4.80 ns
output time of input register)
tcopr_DsP Yfﬁ7}<%§rﬁ%§l§@ HﬂL.!EEF ?Uiﬁu tHEEﬂL(CIOCk to - 2.40 ns
output time of pipeline register)
t it 5 A7 2% (I B 1 S ZE I (Clock to
COOR_DSP ; . - 0.84 ns
output time of output register)
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4 BRI 4.5Cortex-M3 H S 45
4.4.7 R A @R < FriE
£ 419 FARIFEFESH
ZFR 1 BH e/ ME HAYE wNE
TR T H AT R
Fg%iﬁé?é)z GWINSR-4/4C | 118.75MHz | 125MHz 131.25MHz
fmax ——
mh R g AR
(40 ~ +100°C) GW1NSR-4/4C 112.5MHz 125MHz 137.5MHz
toT i I B 5 S Ll 43% 50% 57%
topuit s b R 0.01UIPP 0.012UIPP | 0.02UIPP
4.4.8 AT RFFE
= 4-20 SHEFEF S
28 HEER ZFR i /ME YN
CLKIN 3MHZ 400MHZ
C7/16 PFD 3MHZ 400MHZ
C6/15 VCO 400MHZ 1200MHZ
GWINSR-4/ CLKOUT 3.125MHZ 600MHZ
GW1INSR-4C CLKIN 3MHZ 320MHZ
PFD 3MHZ 320MHZ
C5/14
VCO 320MHZ 960MHZ
CLKOUT 2 5MHZ 480MHZ
4.5 Cortex-M3 S 4514
4.5.1 DC BS54
< 4-21 B4
A%
e ik FRAT
w/IME RAXE
Ivee VCC & KHIR - 100 mA
lvss VSS & KHLR - -100 mA
ling e HELR - +/-5 mA
4.5.2 AC BB 454
= 4-22 S
ik
e Eipu Erdas AT
i /ME wNAE
freLk AHB 4p4i% | GWINSR-4C 0 80 MHz
froLk APB I #4i% | GWINSR-4C 0 80 MHz
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4 B RE 4.6 A A7 AR (GWINSR-4C/4)

4.6 A PINFEBS45M%E(GWINSR-4C/4)

4.6.1 DC BS54
= 4-23 GWINSR-4C/4 B 4-F FINTE DC B4
S PNIEN Wake-up
;_( i}” = i S AN
#4Fh 4 Ved® [ Voor BT e %A%
A (Wi /N ERE, (52 100%,
2508 219 |05 mA NA VIN= “1/0”
R lecq@ 0.1 12 mA NA -
PR 0.1 12 mA NA -
THERR A 0.1 12 mA NA -
XE=YE=SE= “1” , {f T=Tacc
g . F) T=50ns 2 |a], /O KA
o IS ’ SO
ggiigfi‘;%‘“ lccz 980 25 HA NA OmA. T=50ns 2 J5, WEmt
PP, /O B N
GIRE SNz
FERLER Iss 5.2 20 pA 0 Vss. Vcex A Vee

Y1
o [MXLEHE N E T HIAE, WEAE IR E 2 s T P iR
o [2llcct 1E Trew ANIF] (IR HA T 5L
- ARV Trew< Tace
- Thew = Tacc
- Tacc<Tnew - 50ns: lcc1 (new) = (lcc1 - lec2)(Tace/ Tnew) + lcc2
- Thew>50ns: lcc1 (new) = (lcc1 - lcc2)(Tace/ Thew) + 50Nns*lcc2/Thew + IsB
- t>580ns, lcc2=lss
e [3]}\ wake-up time [ZE R ZIFF U Vee L A0UK T 1.08V.
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4 BRI

4.6 H P INAE BRI (GWINSR-4C/4)

4.6.2 AC HS 454
R 4-24 GWINSR-4C/4 BB RANERFSH

DS861-1.5

H P ZH iR w/MAE = INIE FLAE
WCH1 - 25 ns
TC - 22 ns
U In) b [a] L2l BC Taccl® - 21 ns
LT - 21 ns
wC - 25 ns
S R 55 380 H0CHH A i 2 S B ) Thvs 5 - us
R A7 DR FF IS (] Trvh 5 - us
B AT ity DR B 1) (R AR P R ) Trvhi 100 - us
B AT B G A2 R S [) Togs 10 - us
Y e PR Fop A [A] Togh 20 - ns
S E] Torog 8 16 us
B VA4 B[R] Twpr >0 - ns
PERR AR R (7] Twhd >0 - ns
P15 5 2 5 18 I ST () Teps -10 - ns
SE FI 2 ST IN [A] Tas 0.1 - ns
SE ki) = HLSF (] Tows 5 - ns
iy 1k /S 4 S ST (] Tads 20 - ns
i1k /AR PR AR I ) Tadn 20 - ns
R PRAF I (8] Tah 0.5 - ns
WCA1 Tan 25 - ns
_— . TC - 22 - ns
E;gfitﬂﬁhtﬁﬁ%rﬁf BC - o1 - s
LT - 21 - ns
wC - 25 - ns
SE ki ik Fa P[] Trws 2 - ns
K ST [ Trev 10 - us
HGH A7 B ) Trt4 - 6 ms
PR BT (1] Terase 100 120 ms
AR PR BRI ] Tme 100 120 ms
1 H B 5 W LA Y Wake-up B[] Twk_pd 7 - uS
REWLOR SRS (7] Tsbh 100 - ns
Ve &7 8] Tos 0 - ns
Veex PrEER [E] Ton 0 - ns
!

o [1XELBEMEATAES LA

o [2IXEEME NI HEE, ERPRS TSI,
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4 BRI

4.6 H 7 INAE LS4 (GWINSR-4C/4)

e [3]7£15*5 XADR.YADR.XE #1 YE {55 H &5, Tacc FIFF RIS A4 SE 15 5 1 LY.
BEH B DOUT # fRA7 B BIAE N — KA S i T 4

o [A]Th B H NS HAE GG BIEHE N — IR ERBR A 2 AT i RARTR], A — AN HbbEAE T —k
PEBR 2 ATANRERE BN IR [A— NG R ICTE B — IREEBR 2 AT ANRER BN IR . IXFPER
il R TR AeHEN .

o [BITAMIMIEARA 1ns K LT AT 1ns f R FESHE ] .

o [6]#=HiI{E5 X, YADR. XE l YE 155 #5222 D IRFF Tace HIFTIH], Tace M SE [ _E T
AT 46

4.6.3 BER

& 4-1 B PN RIER R

XADR

XE
YADR

| Tas!! *
YE ' )

— S —
SE e Tows \ ” ¢
i
Tdh

& 4-2 F PRI RIERTF

Tows Y
: X I T
i: Tars » " Tacc »
S
—

SE
ERASE
_pTwhd‘_

XADR :

— ToPs
XE A N
YADR
YE
DIN

Twpr : . ‘TT—W.,I
PROG 1 ;E + s R

NVSTR + ¥ = o S

DS861-1.5
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4 BRI 4.7 YmFE i D e An i

& 4-3 A FINFRERRIER FF

YE I
SE -
XADR I
YADR
— T

XE L T
ERASE 5: Twh £

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

4.7 YmtE$E OB Rt

GW1NSR %71 FPGA 7= iy GowinCONFIG Bt B Hr 21k 6 Ff, &
FEEsE. XU, MSPI 3. SSPI# 3. CPU #z{. SERIAL
B, PEAHERHE S L UG290, Gowin FPGA 747 25 FEIE B F -
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5 BT IR 5.1 s fFan 44

5%%1#1'“11.:. 2

5.1 88k

E!
o XTI HEERALERHERSE, 1HS% 2.2 /= WEBHIR K 2.3 HEFEENE.
o M) SR 1) /N E i P(LittleBee®) K ik #s 11 Al iR RO S % (Arora ) #1433 B AN [F]

o E& AR AR XA, W1 C6/15, C5/14 25, i Fr i % i & Tk ZebriE,
FT AR — 85 1 AT AR5 2 Tk SR (DA sk B (C) Dok i 100°C, wEk
Pt fE 85°C, Fr AR H U gE i b g N A R R T AL 6, 7E LML R A
THPEESERIA 5.

5-1 GWINSR-4 g8 &R 755% - ES

GWINSR - XX XX XXXXXX ES
Product Series ———— Jj EE— Optional Suffix

GWINSR ES Engineering Sample

Core Supply Voltage Package Type
LV Vcc: 1.2V QN48P (QFN48P, 0.4mm)

MG64P (MBGAG4P, 0.5mm)

Logic Density
4: 4,608 LUTs

& 5-2 GWINSR-4C &BH4H%Z753% - ES
GWINSR - XX XX C XXXXXX ES

Product Series ———— j EE— Optional Suffix

GWI1NSR ES Engineering Sample
Package Type

Core Supply Voltage QN48P (QFN48P, 0.4mm)

LV Vcc: 1.2V QN48G (QFN48G, 0.4mm)

MG64P (MBGA64P, 0.5mm)

Logic Density
4: 4,608 LUTs

C: ARM Cortex-M3
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5 BTG E

5.1 s fFan 44

5-3 GWINSR-4 2&# 4y & 753% - Production
GWINSR - XX XX XXXXXX CX/IX

Product Series ———

GWINSR

Core Supply Voltage
LV Vcc: 1.2V

Logic Density
4: 4,608 LUTs

J IS Temperature Range
C Commercial 0°C to 85°C
| Industrial -40°C to 100°C

Speed Grade
4 Slowest

5

6

7 Fastest

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

5-4 GWINSR-4C &#-&% 75 3% - Production
GWINSR - XX XX C  XXXXXX CX/IX

Product Series —
GWINSR

Core Supply Voltage
LV Vcc: 1.2V

Logic Density
4: 4,608 LUTs

C: ARM Cortex-M3

J EE— Temperature Range
C Commercial 0°C to 85°C
| Industrial -40°C to 100°C

Speed Grade
4 Slowest

5

6

7 Fastest

DS861-1.5

Package Type

QN48P (QFN48P, 0.4mm)
QN48G (QFN48G, 0.4mm)
MG64P (MBGA64P, 0.5mm)
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5 S RIT I E E

5.2 #:Fd3EFRR

5.2 sxfFERIRIA

s PR A e R B T AR CEE R, WA 5-6 EIE 5-6 s

& 5-5 GWINSR-4 &5 FRiR R4l

Part Number — GWINSR-LV4MG64PC6/15

[ ]
GOWINGE

Date Code —» YYWW
Lot Number —p LLLLLLLLL

5-6 GWINSR-4C 28433 %4510 R 051

Part Number —p» GWINSR-LV4CQN48PC6/15

L
GOWINSZE

Date Code —» YYWW
Lot Number —p LLLLLLLLL

!

GWINSR-LV4 €——
MG64PC6/15
YYWW €——F—
LLLLLLLL L€F—

GWINSR-LVAC*——
QN48PC6/15
YYWW «——
LLLLLLLL Le+—

FEFE—1T7 5% 478 “Part Number”.

DS861-1.5

Part Number

Date Code
Lot Number

Part Number

Date Code
Lot Number
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