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

A A A A

A A A A

Buffer Pair A & B Buffer Pair A & B
Y Y Y Y Y
— O — o — O — o
o ® 8o & B| o 6 8o & E
A A v A
10 Logic IO Logic 10 Logic IO Logic
A B A B
A A A A
(@]
5?8?95?8? Q 5?8?95?8? =
S|S=S5 8§55 X B|s=5S XTS5 X
S585v 5585 v &S525v Sis”é S v
Q ~|Q Q ~|Q «Q [« Q ~+|Q
v v v
Routing Routing

GW1NS %% FPGA 77t 10B 1 DI RERF A -

® LT Bank I Vcecio MLl .

® ¥ LVCMOS. PCIl. LVTTL. LVDS. SSTL BAJ HSTL %% fh e FFr
#H, GW1NS-4C/4 ] Bank3 H 37 £fHiif LVCMOS %y N /4 i
LVDS25E Z /3%

® PRI AG S IR,

® IR H(E 5 KB IR IE TN

® &R 1/0 AT ) Bus Keeper. b4/ K47 HifH & Open Drain %t
AL

® ik, GWINS-4C/4 1) Bank3 [R4h.

® /0¥ HimikiR. SDR R LA DDR L Fhitk= .

® GW1NS-4C/4 1¥] Bank0/Bank1 3z frid ik MIPI 10 #5281 MIPI #i N\ o

® GW1NS-4C/4 [¥) Bank2 s Hifid MIPI 1O #0528 MIPI it .

® GW1NS-4C/4 ] Bank0/Bank1/Bank2 37 #F 13C.

2.3.1~2.3.4 7358 7 /O HFhrifE. H LVDS #it. /O 4. 110
BHTERREELE, BL2XT VO BRMELHMEE, H2%
UG289, Gowin i 4 i3 H] % JHI(GPIO)H /" 5 7 -

2.3.1 I/O B FFrifE

GW1NS %% FPGA 7= 1] 1/0 4% 4 4~ Bank, & 2-5 firx, #A4
Bank AL 1/0 HLF Vecio. NSCHF SSTL, HSTL 45 1/0 fii ApriE,
Bank it it — ML 2% K (Vrer), H AT DLUERAER 10B A E
VRrer (5T 0.5*Vccio), WAIEFINEH Vrer FiI AN (1 Bank F{EE—
1/O & FHIE AN VRer FIN)o
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2 S5 4H

2.3 i N A

2-5 GWINS-4C/4 £8fF I/O Bank SR EE

| 1/0 Banko | | 1/0 Bankl |
Top
GWI1NS-4C/4 &
=y
Bottom
| O Bank3 |

aolueg O/l

GW1INS-4C/4 2% FPGA 7= it R 8 LV A,
GW1NS 741 FPGA F= itz H & Vec N 1.2V.

LV A3 N E et fa IR 2%, B HE Veex 2 FF 1.8V, 2.5V #l
3.3V, 1/0 Bank HJE Vccio FIHR#E 75 E7E 1.2V, 1.5V, 1.8V. 2.5V, 3.3V
R A RV E .

!

e GWINS-4C/4 %44+ Bank0/Bank1 H{E MIPI % AKF, Vccioo/Vecior T B R 1.2V,
Bank2 FH{E MIPI % 5 Vecio2 % BN 1.2V; 31 H Veex WE A 1.8V I MIPI {173
FEALBEIAE] Veex % B~ 2.5V/3.3V B MIPI 3 (1] 60%;

o MEMRET, SFHTH GPIO HoumHA . WESs Li, BCESERUA VO RE A
FERF ML . Config 2% /O FPRZAS AR Y e BRI ASFA BT X .

AR 1O i A AARAERT Veeio BIZER Ik 2-1 J3k 2-2 Fior.

%+ 2-1 GWINS &%l FPGA @I /0 KB K PO LA E

/0 fi tH b tE By Bank Vccio(V) | i IkaNEE J1(mA) | B

e o 3.3 4,8,12,16,24 ERiE e
LVCMOS25 B 25 4,8,12,16 )Rk
LVCMOS18 B 1.8 4,8,12 YRk N
LVCMOS15 B 1.5 4,8 AR
LVCMOS12 L 1.2 4.8 A
SSTL25 | L 2.5 8 At N
SSTL25 I B 2.5 8 At N
SSTL33 | B 3.3 8 At N
SSTL33 I B 3.3 8 At L
SSTL18_| b 1.8 8 fAfigd
SSTL18 I B 1.8 8 i
SSTL15 B 1.5 8 i
HSTL18_| B 1.8 8 fEfitHE 0

DS821-2.1 9(59)




2 LRI 2.3 fag N s
/0 fi tH b tE B2y Bank Vccio(V) | i IRANEE J1(mA) | B
HSTL18 I B 1.8 8 At N
HSTL15_| BAYH 15 8 e
PCI33 B 3.3 8/4 PC FliR AR 4G
LVPECL33E 25} 3.3 16 IR e
v X zh 5 4
MLVDS25E ZE4y 25 16 %BC@DJ %gg}[ 1551
BLVDS25E ZE5y 2.5 16 EQSNEL LA E ]
RSDS25E ZEoy 2.5 8 FON R R EARE AL
LVDS25E ZEoy 2.5 8 FON R R EARE AR
MIPI 24y (MIPD 1.2 N/A Bl b e s 1
LVDS25 L_%\L/D?) ¢ True 5533 N/A RN £ R A
RSDS E’%Dz\) ¢ Tue 5533 N/A RN A R A
v X zh 5 4
MINILVDS L-%\“/D?) ¢ True 5533 N/A %BC@DJ %;;?[ 1551
PPLVDS E’%Dz\) ¢ Tue 5533 N/A LCD 17/513E3)
SSTL15D ZE4) 1.5 8 1A
SSTL25D | ZE4) 2.5 8 1A
SSTL25D_lI FE4Y 25 8 1A
SSTL33D | ZEGY 3.3 8 1A
SSTL33D I oy 3.3 8 At N
SSTL18D | oy 1.8 8 At N
SSTL18D Il Zhy 1.8 8 e
HSTL18D_| Zhy 1.8 8 e
HSTL18D I ZEoy 1.8 8 At
HSTL15D | ZEoy 1.5 8 At N
LVCMOS12D ZEGY 1.2 4.8 e AN
LVCMOS15D ZEGY 1.5 4.8 e AN
LVCMOS18D ZE5y 1.8 4812 pGiLEEE N
LVCMOS25D ZE5y 2.5 4,812,116 pGiLEEE N
LVCMOS33D Z=5y 3.3 4.8,12,16,24 AN
!
GW1NS-4C/4 #3414 () Bank3 R % £f LVCMOS Higif i Fl LVDS25E 273 o
& 2-2 GWINS ZHHA /O KB LB ALHERE
I/O iy NFriE ARy Bank Vccio(V) SCRFIR I T 5 T 5 VRer
LVCMOS33/ LVTTL33 | #iii 1.2/1.5/1.8/2.5/3.3 | & "
LVCMOS25 L 1.2/1.5/1.8/2.5/3.3 | & o
LVCMOS18 L 1.2/1.5/1.8/2.5/3.3 | & o
DS821-2.1 10(59)




2 BRI 4

2.3 i N A

I/O i NFriE BV 72 5) Bank Vccio(V) SRR LT 15 T 2 VREeF
LVCMOS15 B 1.2/1.5/1.8/2.5/3.3 | /& 5
LVCMOS12 BT 1.2/1.5/1.8/2.5/3.3 | & i
SSTL15 BBy 1.5/1.8/2.5/3.3 i =
SSTL25 | B 2.5/3.3 o &
SSTL25 I B 2.5/3.3 o &
SSTL33 | BB 3.3 i &
SSTL33 | BB 3.3 i &
SSTL18_| B 1.8/2.5/3.3 & =
SSTL18_I B 1.8/2.5/3.3 & =
HSTL18 | BAYH 1.8/2.5/3.3 i =
HSTL18_lII BAYH 1.8/2.5/3.3 i =
HSTL15_| B 1.5/1.8/2.5/3.3 FD &
LVCMOS330D25 B 2.5 o o
LVCMOS330D18 BB 1.8 i %
LVCMOS330D15 BB 15 i %
LVCMOS250D18 FA S 1.8 o o
LVCMOS250D15 FA S 15 o o
LVCMOS180D15 B 1.5 i =
LVCMOS150D12 B 1.2 % @
LVCMOS25UD33 BAE 3.3 3 @
LVCMOS18UD25 BAE 2.5 3 i
LVCMOS18UD33 B 3.3 o T
LVCMOS15UD18 B 1.8 o T
LVCMOS15UD25 B S 2.5 7:.“ 4
LVCMOS15UD33 B S 3.3 7:.“ 4
LVCMOS12UD15 FA Uity 1.5 4 @
LVCMOS12UD18 FA Uity 1.8 4 @
LVCMOS12UD25 BAE 2.5 3 i
LVCMOS12UD33 BAE 3.3 3 @
PCI33 B 3.3 2 T
VREF1_DRIVER ﬁf piﬁf) (VT | o sn82533 | 7 2
MIPI Z5 (MIPD | 1.2 % @
LVDS25 ZEhy 2.5/3.3 3 5
RSDS ZEoy 2.5/3.3 o o
MINILVDS ZEoy 2.5/3.3 o 5
PPLVDS ZEoy 2.5/3.3 o 5
LVDS25E ZEoy 2.5/3.3 i o
MLVDS25E ZEoy 2.5/3.3 i o
DS821-2.1 11(59)




2 BRI 4

2.3 i N A

I/O i NFriE BV 72 5) Bank Vccio(V) SRR LT 15 T 2 VREeF
BLVDS25E Z5y 2.5/3.3 o 5
RSDS25E P 2.5/3.3 i =
LVPECL33E P 3.3 i =
SSTL15D ZEoy 1.5/1.8/2.5/3.3 74 4
SSTL25D | ZEoy 2.5/3.3 o 4
SSTL25D I ZEoy 2.5/3.3 i o
SSTL33D | ZEoy 3.3 i o
SSTL33D I Z=5y 3.3 7 o
SSTL18D | Z=5y 1.8/2.5/3.3 7 o
SSTL18D Il Z=50y 1.8/2.5/3.3 % =
HSTL18D_| Z=5y 1.8/2.5/3.3 % 4
HSTL18D_I ZEoy 1.8/2.5/3.3 o 4
HSTL15D | ZEoy 1.5/1.8/2.5/3.3 74 4
LVCMOS12D ZEoy 1.2/1.5/1.8/2.5/3.3 | & o
LVCMOS15D ZEoy 1.5/1.8/2.5/3.3 4 o
LVCMOS18D Z=5y 1.8/2.5/3.3 o o
LVCMOS25D Z=5y 2.5/3.3 o o
LVCMOS33D P 3.3 i =

DS821-2.1

!

GW1NS-4C/4 #3141 Bank3 K 3 LVCMOS HLifi#ii A o
2.3.2 HE LVDS &it

GW1NS-4/4C 23F 1) Bank2 27 H LVDS %o tt4h, GWINS 7%
FPGA 7= ik 37 5 LVDS25E. MLVDS25E. BLVDS25E 2 /i P27,

H LVDS K5 i 4 Bt BHEZ L UG824, GW1INS-4&84C #:ff Pinout.

LVDS f%i N 10 752 100 WRas & v B B VLS, wWit2 % ik 2-6
fin. GWINS-4/4C 2841 Bank0/1 324 N AT 4w A2 100 RRUF N 2253
ULFCHLFH, W UG289, Gowin ] 4w il & I (GPIO) F ' 8Ed

2-6 E LVDS i&it&&iER

KLV

txout+ X
X 50 Q

txout-

GWINS-4/4C#544

in+

X
Qz

rxin-

#
L
e
5

=

txout+
]

A

A

i\ 10 Buffer

i 10 Buffer

txout-

Bl %

>

rxin+

rxin-

LVDS25E. MLVDS25E. BLVDS25E %743 10 i UL F FH /X 4% 175 2 W,
UG289, Gowin nJZmfLilHEH (GPIO) H /' 8E .
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2 BRI 4

2.3 i N A

2.3.3 /O iZ4g
Kl 2-7 5 GWINS %751 FPGA 7= 8 1 1/O 22 55 1% N4 5847 -
& 2-7 /O ZEMANBL REE
TRIREG
GND [
SER
<
Iil- IREG
R | IDES ] IEM
ate [ | =
L o |«
£ 2-3 IwANE
iy [ 44 1/0 E1ip
GCLK fiNE 5
clm Input GCLK i N\ 15 5 EE S % UG824
GW1NS-4&4C #&f4 Pinout.
DI | O NME#EB NG S, BHEERAZ
nput .
Fabric.
Q Output SDR #itk i IREG #i {55 .
Qo-Qn-1 Output DDR #tte IDES #iifE 5.
Y !

DS821-2.1

[1] 2% ClI/EN GCLK S A fli RS, DI, Q & Qo-Qn-1 ANEEVE A 10 fig N4 Hi 4 FH
GW1NS Z71 FPGA 7= 5 i1 1/O 32 i 4 i A B i BH G T

IEIRIRR

K] 2-8 NIEiRFEEL IODELAY. GW1INS Z %1 FPGA F= 544 110
14 IODELAY e, F ol PUBM Z e /O L3 ngi4sh K delay F-T
PEAE S S INIERT . BB IR N AN Tayunit, 3R] DURAE RSN
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2 S5 4H

2.3 i N A

DS821-2.1

DLYSTEP. IODELAY ;é\ﬁlgﬁﬂ‘ I‘Eﬂy\j: Tmaxdly = leyoffset + leyunit *
DLYSTEP, EEEZEN (AR 2-4 Fix.

% 2-4 IODELAY BEiRE %

Min. (ps) Typ. (ps) Max. (ps)
leyoffset 450 500 550
leyunit 30
DLYSTEP 0 127

2-8 IODELAY F=~=E

ol BT o
DLY UNIT
SDTAP »
SETN » DLYAD —————+{ > DF
VALUE »
A WA i LB 3R Y 77 2

® AN,
® iAfEHl, "5 IEM Bt —EMEHKR AN IESEERE L, IODELAY A
AE R B FH T N RN H o
I/O 573
K] 2-9 5 GWINS %741 FPGA 7= i) 1/0 ZRf7#3titk . GWINS R7%1
FPGA 7= i A 110 Rt T dmfE i N 75 /7 4% IREG. Hii i 7 /748 OREG
v PHL% 1) 27 A7 4% TRIREG.
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2 LRI 2.3 fag N s

2-9 GWINS K /O HFHEEREE
Db Qo -
| —DCLK
=R
¥
o CE "L N T %(0: enable)si & H "T-A%(1: enable).
o  CLK nJ DA%ty TR BT PR fil o
e SR A[LIgmFENIFIDIFE ) SET/IRESET 8t (disable).
o  TAFA ] UGty A A7 AR (register) Bl 47 4% (latch).
ENAFIR IR

HURERL R (IEM) 2 HR BURE S 0y, )T F DDR B2, 4nf& 2-10
PR
2-10 GWINS HJ IEM ~REE

CLK [ 5>— —— > LEAD

D > IEM < ] MCLK
RESET [ >—— — > LAG

fi2 528 DES &t

AR /O ARIR M 7 R AIM A 45 DES, +% 1 /0 RNy
o
H1LEE SER iR

BN 170 ARSR ML 7R R L gs SER B, FE T 1/0 B
% 75

234 /O IZETEER

GW1INS #5%1 FPGA 7= il ff] /O S 2 Fh TAERR . & —Fh AR
T, VO(EL /O Z 345 5 %F) AT LA B s 5 5 A5, INOUT
&9 R=5HE 5 (F =86 R E ).
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2 LRI 2.4 YORFH S AL e

2.4 BURBRSHEH Fig2%
2.4.1 &M

GW1INS #%1| FPGA 7= 4l 7 F 5 BHUR SN G A R, X
BB A7 i a4 PRI B LD, DATEIES, A fEEES FPGA BE31
W AHOIR B S BEN A E5E (BSRAM) . 7 FPGA &%+ 4 /) BSRAM #
P53 4 CLU RIfr &

BSRAM =7 £ FhIhHE «

1. HifE Cortex-M3 ] SRAM ¥, A Cortex-M3 $& 4 =3 it Bl 5/ 5 17
B ThRE, RIERSGREIZEIT, B, —4 BSRAM A EA
16Kbits(2K-Byte). = SRR I =R A S R A BiC & Cortex-
M3 ] SRAM & &, Lbin 2K-Byte/4K-Byte/8K-Byte %5, A FH [
BSRAM 15 0] FH{E FPGA [RF74iE B U5 .

2. HIfE FPGA ¥R/, 91 BSRAM FJICE & = 18Kbits, 2 fit 4
VERE LS : B TR 28 Single Port, Ui 20 Dual Port, D XU
453 Semi Dual Port, RiZzfrfifasfizt.

F & B PCR S S BN A i85 SOV P stk s vt it 7 ORM . BAR
7& BSRAM $2 L1 % Fh D e -
o 1 MEHUR KR EN 18,432bits
® N HHIFRIAT] 190MHz
® iy [115:{(Single Port)
® X 4% (Dual Port)
® Dy 145 (Semi Dual Port)
® JE{LIZILA (Parity Bits)
® RME A 2B (ROM)
® R TEFEIN 1 03] 36 fir
® L4 {Efiz(Mixed Clock Mode)
® ¥ % JF i 3 (Mixed Data Width Mode)
®  /EXUT LA HHE TR B SCH 7 T A BE D) BE (Byte Enable)
o b HfL, WRIRIK
® [%i%L5 (Normal Read and Write)
® i )5 5 (Read-before-write)
® iS5 (Write-Through)

24.2 FERICEERER

GW1NS # 41| FPGA 7= i FIBUIR 5 A BEALAT fif o 1] S0 2 0 0 2l 5
B, W 2-5 Fios.

DS821-2.1 16(59)




2 S5 4H

2.4 BORE S BEH LA 4%

DS821-2.1

% 2-5 FiESREETIR

B A X A A Dy i LA 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 x9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36
!

(T GW1INS-4C/4 FefEAS S FE M A

Him QR

B U] S 2 Bl sl (Bypass 13U Pipeline #2500 A1 3 Ff
H#E3 (Normal #55. Write-Through #: 31 Read-before-Write fz{).
7 H 50T, BSRAM A DLZE—ANEF B BSRAM HE47 35280 5 #:4E .
EEHEAET, B NRETE S5 BSRAM K% . 4% 2917 0e 55 ik
(Bypass)if, #i&u HILTE R — AN 8 i B .

T By VR 1) v 1A ] B A DG IR 1 2% UG285, Gowin f7fifi #
(BSRAM & SSRAM)FH /15 -

Wim AR

X AR AT S 2 i (bypass B pipeline =) A 2 Fi
H#E (Normal A Write-Through A0 . AT 5 AN i 1 44 -
® i[RI R
® s [ [F] N S A
® (LA — Ay L AIS
¥E!
281X [R) — kb (R AT s B e .

IR Wty R 1y 17 3 B AR SR 15 5% UG285, Gowin f7fif
#2(BSRAM & SSRAM)H " 5
A% w O =R

Py X AR ] S RF 2 Pzt (bypass #E3CF1 pipeline #5:) #l 1
FEHRR (normal #20). Dh Xi 1 A] 5237 [E PSS B E . (2R [E—
AN A REM S EEE, HSZRF AdA S, B a3k,
|
28 1% ) — kb (R A dE AT s T e .

TP 0 A 2 v 7R 72 B B AH e IR 78 225 UG285, Gowin {7

N
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2 LRI 2.4 YORFH S AL e

% 2%(BSRAM & SSRAM)H F 555 .
RigER

BSRAM F] fit & il H i fe g ss X . P alil i g as wias ok, i@
w1k W e Rt as . P 7 B30t ROM N %, mAVIIG
st . (E 28 b HL R R I SR 5 W) G AR

£ BSRAM 1] it & i — 1> 16Kbits ROM. T H sz = i L /8 &
B K FEA R IR TE S UG285, Gowin 1722 (BSRAM & SSRAMYAH f' 15
.

24.3 GBS HIEREEEE

GWINS Z7%1 FPGA 77 it I HUIR i 25 BE AL AT i s BB v 7 1R & 5
2 i FEPRAE . 7000 R AN Dy X0 1R, S S B8 v AT LUARTE], (3
TR R 2-6 AR 2-7 B E KN .

% 2-6 X R AR SRR EEEESIR

B Sl
16Kx1 | 8Kx2 4K x 4 2Kx 8 1Kx16 | 2Kx 9 1K x 18

16K x1 | Yes Yes Yes Yes Yes N/A N/A

8K x 2 Yes Yes Yes Yes Yes N/A N/A

4K x 4 Yes Yes Yes Yes Yes N/A N/A

2K x 8 Yes Yes Yes Yes Yes N/A N/A
1Kx 16 | Yes Yes Yes Yes Yes N/A N/A
2Kx9 N/A N/A N/A N/A N/A Yes Yes

1K x 18 | N/A N/A N/A N/A N/A Yes Yes

!

GW1INS-4C/4 Z344HA 3T R AR,
R 2-7hWRORSEEHERELETIR

B
3

16Kx1 | 8Kx2 |4Kx4 | 2Kx8 | 1Kx16 | 512x32 | 2Kx 9 1Kx 18 | 512 x 36
16K x 1 Yes Yes Yes Yes Yes Yes N/A N/A N/A
8K x 2 Yes Yes Yes Yes Yes Yes N/A N/A N/A
4K x 4 Yes Yes Yes Yes Yes Yes N/A N/A N/A
2K x 8 Yes Yes Yes Yes Yes Yes N/A N/A N/A
1K x 16 Yes Yes Yes Yes Yes Yes N/A N/A N/A
512x32 Yes Yes Yes Yes Yes Yes N/A N/A N/A
2Kx 9 N/A N/A N/A N/A N/A N/A Yes Yes Yes
1K x 18 N/A N/A N/A N/A N/A N/A Yes Yes Yes
2.4.4 B {IThREACE

P IR B S BEN LA i 25 0 BSRAM W & T RIR ARG E . A
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2 S5 4H

2.4 BORE S BEH LA 4%

THTIIERS O AT FIOR MRS, ] AR AE fil $ede -

2.4.5 EHHR4E

® JIrH I BUIR AR A BN LAF (il A BB (R g N 3 A7 28 SCRF R D H N
® it A A7 A AT IR IUK E A A7 AR B2 e FH P IR BT PR R
® it A A7 AR Al 55

2.4.6 BSRAM #{EER

BSRAM 3 #F 5 FigfEALs, GFE 2 Phicdi /. 558 (Bypass)ti
A TikZ(Pipeline)tiz; 3 FhE#ER: 1E% 5 (Normal)iE. #5
(Write-Through)#<=. %1% /5 5 (Read-before-Write) 1% .

IEBRIERR
M BSRAM 135 H Kt 8 1 H 2 A7 45 i ) BSOS S A A A
Tk &BER
FERD G NAF A, S A A7 s o Ao nl SORPR0E 98 Bk
36 i,
F K

AE i A A% 00 DR B CE A7 6k 5 (Memory Array) 1% H -
2-11 Bim 0. (AR O X Win O TR K EER

—
glljl: Input i> Memory ﬁ> Plpeline i>
Register Array Register DO
WRE ————p
N L
CLK
OCE
——1ADB
—— Input
cLkA > Register |
DA ——> Input —— Memory s
Register
ADA C—— g Array

DS821-2.1

:J>| Pipeline | _
Register |

<4—O0CEB

!

DOB
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2 LRI 2.4 YORFH S AL e

DIA ———

—1DIB
ADA ——— Input

Input —1ADB
WREA—»{ Register

Register [¢—— WREB
-l

Memory
CLKA Array CLKB
g Pipeline | 1| Pipeline
Register Register | «— OCEB
OCEA—»

! {

DOA DOB

BSHIERR
EFEHER

F AN AT IEH SR, dhim H R B A . S ABEE A
AL 3 .

BEBR

FEROREECR A AT SRR, 5 A EE & B i %
t

SR HHRA

FEBERESCT, XA AT S ERAERY, TR A s 2 H B e o
ftt, AR SAF AN T,

2.4.7 BT EhiEs
% 2-8 1 HH T AE BSRAM #53  A] {5 B ) isp e A =X
< 2-8 ATMERELEFI&R
A AR = R v AR Bhy R A By AR
PR ST AR G Yes No No
T/ 5 I A G Yes Yes No
Fug 2R | No No Yes
!
[1IGWINS-4C/4 Z5PFEAS SRR A5
037 BT EARE

K] 2-12 EoR T AR DR T BN s R, AN O & H —
ANPRSLE P . CLKA G548 T im0 A BT A &5 /7 s, CLKB 155184 1 I
K B HIFTH #1788
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2 LRI 2.4 YORFH S AL e

2-12 Jh 3BTRS
WREA WREB
ADAL ] ADB
Input || Inout
DIA [ . I ——1 Inpu
Register Register [\ S

Memory
Array
CLKA CLKB
Output
DOA < Out.put .p i‘> DOB
Register Register

T

WREA WREB

SRR

2-13 o 1Dy W PR N B S I R . B %
—AN B, HIN B (CLKAYE S 1 5m A BB ASE . bbb/ 5468
AEfE 5o I B (CLKB)(E 542 1 im I B (U3 Al . Bt i AL e el

—

o
2-13 I E R HER

S Input
Register

Input —— Memory
Register Array

CLKA —» CLKB

j>| Pipeline |
Register -

Bin O #IRER
2-14 B~ 1 g i,
2-14 Bim O #ER

WRE  AD

DI :> Input
Register

Memo
CLK { v
Array
Output N—

DO< .
Register

WRE
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2 S5 4H

2.5 H N R JR(GWINS-4)

2.5 A RIAFRIE(GWINS-4)

2.5.1 Eifr

GW1NS-4 234N ik 32KB [ H 7 INA7 55U (User Flash). F P A7 H
ITAEA B TR BT A B R, — 4T B 64 DMEIAEfE IR, FIAF g ot
17588 32bits, fTEMEHICHIZ RN 64*32=2048 bits. R R
PR, — TR RN 2048 74, BI— TS 847, HMEW T HR:
® NOR Flash
10,000 X5 7 i Jil A
IS 10 4F 1) E PR A7 RE /1 (+85°C)

HAmhrve: 32

K. 128 17*64 %1*32 = 256kbits

TR 2,048 71

R TT PR/ 7 FE A

44 40MHz

FHRFENA]: <16ps

TR <120ms

LI

- BLHEJR/FREEEA: 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- IWAREERRERAE: 12/12mA(MAX)

!
KT GWINS-4 FH1F ik B INAF BB RIS i 275 UG295, Gowin INAF Bl (User

Flash)fH /7 #655, HAH SCH F N R IR 5 H 84K NER, 25 ZFMNE
3-1 @G a1t

2.6 AFESHRIER

2.6.1 BTt

2.6.2 RETT

DS821-2.1

GW1NS-4C/4 Zathd B A5 5 (1) DSP #H R . == 541 DSP
AR T AT R P s RE BB S AR EE R SR, W FIR. FFT i,
DSP EfHFriEaefae . WIRFI RS IR RE A

DSP Y £F T Ife:

3 Fhive Fafeitgs (9-bit, 18-bit, 36-bit)

54-bit FIFARNZHHIEH BT

Z AN TeIE AR T G LAY I B o

#2457 2% (Barrel Shifter)

I S S 5 E IE S I (Adaptive filtering through signal feedback)
iz AT L E 3 EE (Computing with options of rounding to positive
number or prime number)

SCAF AT AT H AT 55 5t i LY

DSP 8 HES | LMT I P £ B4 FPGA [551rh. £3> DSP 55k
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2 S5 4H

2.7Cortex-M3

9 A CLU & . &4 DSP B AN ZHot, BN ZER & wmA
N2 (pre-adders), AN 18 A7 #3625 (multipliers), Fl—/ =i NI
RIZ 18 H 5.6(ALUSS).

Fmas

DSP ZH G SHANTUMES, SEHFHUN. TR AL 6

TUIN#S AL T 72 B e e W S, A A AN Fa A\ i -
® Ji1T 18-bit H A\ B 5f SIB.
® Ji1T 18-bit H A\ A 5Y SIA.

L
RN\ i 8 S F7 A7 A A URN 55 B AR

m o SR FPGA 72 S I TN 28 vl UAE A DI Rep b s A B, SCFF 9-
bit {37 % A1 18-bit /7. %% .
k2%

Pk a3 (multipliers)hL T-TN2s 2 J5, HIRSLELIRILIZH . RiL28 A DL
FEE AN 9Xx9. 18 x18. 36 x 18 T 36 x 36, iy A v A% H Ui 35 S H5F 25 A7 2
ARG A — DR R R B A
® /18 x36 ks
® 518 x 18 Jeih:as
® JU/9x9 ik
!

P~ % Hoe ] LARE B % — 4™ 36 x 36 Feikias.
BERESHET

£ DSP ¥t — 54 fir ALUS4, JEntafeikas oh g it — i
o, B N\ AN far S S 3 SRR AR A A B A 55 B . SCRE D BB L FE:

o eykisi B0, i A FIEE B ERTEE R
® ek R0, Eil B AN C Bk IiEiE
® Huil A. EudE B Mgk C HImENRIEIE .

2.6.3 DSP #{EEAGE

® Jfeykds (multiplier) & =
® ik Rin#k(accumulator) iz
® JRiLSRAN R INAR A

RKTEAE T BBRE ZHAEE, 1§2% UG287, Gowin #F {3
SRS (DSP)H S HE R -

2.7 Cortex-M3

2.7.1 Eifr

DS821-2.1

GW1INS-4C a3 W R AL P 88 R Gtz . BAFEEEEE. Ak
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2 S5 4H

2.7Cortex-M3

DS821-2.1

FH ' Flash %5 A1 BSRAM {25 %5 . Nk PLL A1 OSC B4t & 5 . filib 3
PR 2 32-bit RISC Z2#J 1) Cortex-M3, HA{KIhEE, (RA, EPERER
Frr, FPGA #24trl g 4N Mz IP, 5l RIGHISEI A L RS,

AL AR R Gl A FE B AN B 2R R 54 slfs, X B RSl
F FPGA %5 S2Il 40 % 558 B FPGA #i% IP sScELff bk . FPGA WA
FEMZETWE, HPTLRIELIAFEINE, "ol R T EEN
Y% IPs, J7EA A, 1 SPI. 12C. 13C 2okttt ge., Mabres 24
RN FPGA %8, &7 JTAG #:00, ¥ B4/ /0 3 1 54 M 1%
.

M2k A% AHB-Lite 2% . AHB2APB #i#5: i 45 FI 9 % APB a2k 2
o

AL TR 2S R giE T AHB B4k FPGA TR RS, ZAGHE5 N
A, ST P Flash BRI R S /EF BSRAM IR 5 #/E. L
H 30 )5, Cortex-M3 WAZN#k Flash i ARM 2% 48 A2 F¥E, I HA:
3] BSRAM, AR5 IGIE1T.

AHB 24 S B AN R 1 INTEXPO A1 TARGEXPO, 44N g i 11
Fefit—~ 32bits [ AHB &2k, 7 LLUERE:E] FPGA HH AT An] s A st B A7 fifs
. AHB S22 FF GPIO #:11iEH:3| FPGA, HRSZILAH P A 110 1)
REfEz .

Wik APB 28479 APB1 Fl APB2, APB1 3 /N & I 2%
(Timer0 A1 Timer1), W~ UART (Uart0 il Uart1) LA —ANE 1)
(Watchdog). W™ UART E#E:&EHF] FPGA, W/ ER 2 A& 1M R 1E

AL HE 28 RGN E P I AE ], B PP 88 0. APB2 s 2k B iE 2 5
FPGA %5 .

O BS R  Cortex-M3 A% MZRAERE. NVIC. IR H AT a2

K

Cortex-M3 W Zid it M 2850 R SR U5 M) M2k R4, G AHB R148,
AHB2APB M2z M 26 A 2% APB 2k,

GWAIANS-4C 8432 /SN P b . e 45 JTAG 181
Hf1 TPIU.

AN, WAL FRES RGIRAE T — NPT A IIME S IntMonitor, %45 5 A DA
f87~ GPIO ek APB1 #hh i, £.4% TimerO / Timer1 / UartO / Uart1 /
Watchdog. %™ Wi imiifE 5 s FPGA, FHSRHR & A 3 8% R 4: 24 Riis
ITHIFHRIRAS

FPGA Witk PLL A1 OSC, W LR & E AR #h %Y, RS A
ARG EANL.

Cortex-M3 1125 HIHE E an i 2-15 Fiow
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2 BEMINH 2.7Cortex-M3

2-15 Cortex-M3 Z5H31EE

Cortex-M3
Processor Block
JTAG IIF
Cortex-M3 DAP - > JTAG
Core A
Time \ i
Stamp TPIUUF
Bus-Matrix NVIC - User_int0/1
Clk/Reset Clock
- Resource
) PLL/OSC
Y AHB Extension:
< INTEXPO >

- Memory Sub-System
AHB Extension:

AHB To
AHB < SRAM/FLASH I/F

Lite

Bus GPIO I/F
GPIO | FLASH |=

\

Y

B-SRAM

- > AHB2APB

IntMonitor
Logic Resource
Soft-Core
APB1 APB2 e[ APBUF_L 1l sp | | ic |
UART
IE 13C use
» UARTL > Type-C
Timer0 |« UART ’ Others ‘
» UARTO E
Timerl |«
» Watchdog

2.7.2 Cortex-M3
WAL EE R Gt B A DU e

o EAINKZ

Thumb-2 5448, >CKF ARM &=tk he

X FF 8bits F 16bits, — MM HF JL 775 1 8 A flcdz il 28
SRS B 400, AL $E 2 B R A BE B 2R, InaRAF A B 1) TR i e
PATFE A BdR

SR WAL, B AT AT A R ST AR A B A HE

B 1, BRI m T Ak B

WARGRY T,  TRAMRFBUBR AR IR 8 E R R Th g

M ARM7™ b3l g8 et sk, B mvERe R IhFE

e & MR v 7 &

- JTAG s

- FPB LI b ST RE

- DWT BEHszglsa, fid & f RS0 TheE
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2 S5 4H

2.7Cortex-M3

2.7.3 BLRIEE

- ITM B S RF R AFT D
- TPIU Btz BREE 0 Hr

EEGERE FIIOR: Cortex-M3 AbHEEE AT 105 11 5 418 AHB o ZeAH %

BZIES AHB R&MEREE:

ICode &1£k: 32bit AHBLIte &4k, F T MACHS 23 (6] B Ha 4 F [m) £
DCode &.4k: 32bit AHBLite &2k, T X400 28 (B HEAT HdE n /17 fik
PAR A 1A 5

ARG k: 32bit AHBLite 24k, FHTX KRG EPATIEE S &, %
PE N A7 it A S VR 17

APB: 32bit APB 22k, FH T #1524 25 [A] 3R AT B in /A7 LA K2 1A
W7 .

BTN T EATREFEI TS

EXT ST S 2R PR R 55 1 b 28 7 ) B 45 g o) 557 15
Bit-banding: = 28K Bit_band il 4 U i) ¥4 # Xt Bit_band 73 (8] ()
i lal;

B BT —ANERMX, [FAEEER A2 B LR

AR

2.7.4 NVIC
mE =P (NVIC) 5 Cortex-M3 % S5 & 52 TR AE
IRE e E A A B, B DL R
® U FFZIk 26 Nk
® GWINS-4C ZFF/NANMEH 7 A
o AL 8 MTTARIONES (0~T), 7 RFRRAIINIESE, 0
SRR
®  SCHEHIBIE 5 L AP Ak e
® S FRIIASTLE T
® JCHZRIRESIN TN BBIRAE, HWHR N HAIWKE, AT EGIMY
i
#* 2-9 NVIC FHf[EER
Hi kit B it Eiiipa
0x00000000 _StackTop Hie HH TR T
0x00000004 Reset_Handler Hik A A
0x00000008 NMI_Handler His NMI
0x0000000C HardFault_Handler He TR A28 1R v
0x00000010 MemMange_Handler Hk MPU %1% 9 I8
0x00000014 BusFault_Handler 5 S 2R AR R T
0x00000018 UsageFault_Handler Hik A FH A 1% R
0x0000002C SVC_Handler EWAE SVCall H1 i
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2 N4 2.7Cortex-M3
Hi kit 4R E~3it) ik
0x00000030 DebugMon_Handler R A ) -
0x00000038 PendSV_Handler Efé%Eﬁ HEiE b
0x0000003C SysTick_Handler /5 FG 58 I 25 B
AR T (GW1INS-4C)
0x00000040 UARTO_Handler s UARTO FEUSCFI & 3% Hh
0x00000044 USER_INTO_Handler 5 Al 0
0x00000048 UART1_Handler s UART 1 ORI & 3% Hh
0x0000004C USER_INT1_Handler /5 F P e it 1
0x00000050 USER_INT2_Handler 5 F P Ak 2
0x00000058 PORTO_COMB_Handler 5 GPIOO0 i
0x0000005C USER_INT3_Handler /5 F P e 3
0x00000060 TIMERO_Handler /5 TIMERO 14
0x00000064 TIMER1_Handler 5 TIMER1 1k
0x0000006C I2C_Handler s 12C ik
0x00000070 UARTOVF_Handler /5 UARTO/UART Jii Hi o
0x00000074 USER_INT4_Handler A F P it 4
0x00000078 USER_INT5_Handler 5 F P Ak 5
0x00000080 PORTO_0_Handler = GPIOO0 i O iy
0x00000084 PORTO_1_Handler S GPIO0 1 1 Hh iy
0x00000088 PORTO_2_Handler S GPIO0 & 1 2 rh iy
0x0000008C PORTO_3_Handler IE9E] GPIO0 & i 3 r ity
0x00000090 PORTO_4 Handler IE9E] GPIO0 & i 4 v iy
0x00000094 PORTO_5 Handler IEWAE] GPIO0 & i 5 Hh iy
0x00000098 PORTO_6_Handler IEWAE] GPIOO0 & 6 iy
0x0000009C PORTO_7_Handler B/ GPIO0 & ] 7 v ity
0x000000A0 PORTO_8 Handler B/ GPIOO0 & i 8 iy
0x000000A4 PORTO_9 Handler /5 GPI00 & i 9 Hh iy
0x000000A8 PORTO_10_Handler /5 GPI100 & i1 10
0x000000AC PORTO_11_Handler IS GPIOO0 & i 11 H iy
0x000000B0 PORTO_12_Handler IS GPIOO0 & 12 Hr i
0x000000B4 PORTO_13_Handler /5 GPIOO0 & 13 Hribr
0x000000B8 PORTO_14_ Handler /5 GPIOO0 &l 14 Hibr
0x000000BC PORTO_15_Handler B GPIOO0 & i 15 ik

2.7.5 BEHRR

FEF INAAEEL N ARM F2 7 A7 R INEERRIR ET HI06ME, I HARZ R R
AR WAL B RE P, BALIA R AR WA TR

HHTAFE A InEGE ST UART B Se Bl , X555 PC AL
BEATIEAS . R SRR IR ER (B RE U0 N Pl
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2 S5 4H

2.7Cortex-M3

2.7.6 B a1 &

2.7.7 ENEE

DS821-2.1

® gL, HANEAFKATEFEE R INE 2%,
® KB UARTO W R a7 es, NARIEMBIK B & & IR
® 53 Flash e TR F 84T, WA AZMER, Timer0 JiK, Timer1

A

® 5 A\ Ox4(EOP):RZIEFET .

48bits HIIf A1 BT AR B & A2 ITM o, HHERER(ERE(S 5 TRCENA #E47
[1#EMI{figE, TRCENA /& DEMCR ZifFas 28 24 fir, /& Cortex-M3 b2
w IR DWT A1 ITM B4 R RefE 5 o I TaI RN FH 72 T iCEE AR oK
BB W S AIPRIE AR -

2-16 DEMCR 7588

DEMCREF 7748
31 ‘ 25 2423 2001918 17 16/15 ‘11109 8|7 65 4|3 10
Reserved Reserved Reserved
TRCENAA 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
pary|

TRCENA 3 DWT F1 ITM A4 /{fi geE 5
e 0: DWT FIITM AffifE;
e 1: DWT 1 ITM ffifig.

GWAINS-4C 5t Nk 1 PN R B bR e 2 I 28 TimerO A1 Timer1, #J
DL APB S 2R AT 1 R 1]

Timer0 1 Timer1 /2 32bits iR H08E, HEw T

® il HUE Y O MR P g R A5 5 TIMERINT HAERCE  Wiig e
f7#5 INTCLEAR #ij, Wi R1E 5 — BEIRFFA R
® W LUMEHIANERAE T EXTIN AT B as e REfS 5, 24 EXTIN 10 %2 1

) IR A A BE AT 2
® R THAE 0, I H AR R L — IR eIk, A4
WOIR S PBE N 1

® UHMIREI N EXTIN {E AW BB, IR B3 s AU T LI g —
F, DN EXTIN B e Ba e (74K i, e 2 ik
4

® Timer0: EXTIN fiE# %] GPIO[1];
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PCLK ——»
PCLKG ——»
PRESETn——p»
PSEL—P
PADDR[11:2] —»| counter

PENABLE —®

PWRITE

oy

® Timer1: EXTIN fii%# 3] GPIO[6].

2-17 Timer0/ Timerl Z5434EH

Reload value

v Decrement

32bits down

CTRL[0]

PWDATA[31:0] ——»| A
PREADY — ]
PSLVERR —»i
PRDATA[31:0] ——»|

ECOREVNUM[3:0] ——»

L

A
A 4

Val=1

CTRL[3]

CTRL[2]

) SET
} 1
CLR

Edge detection

Synchronizer

EXTIN

p TIMERINT

Timer0/ Timer1 & 728 1 N & Frz~, Timer0 FHihk 5 0x40000000,

Timer1 itk >4 0x40001000.
£% 2-10 Timer0/ Timerl F7F2E

& Fx EhbtmE | KA fu%E | SAE iR
[3]: %gﬁ%fﬁh%ﬁ1ﬁﬁ% N

w4 oo
[0]: fRE(E S

VALUE 0x004 s | 32 0x00000000 MR
AL, 5 NBIXAS T A4 I EUE

RELOAD 0x008 s | 32 0x00000000 22 M0 B THHOE G AU A
A

1ol en | 0x00C Ws 1 | oxo [0]: FERFARRIT, 5 1 355 i

PID4 0XFDO Rz | 8 0x04 A3 ID B A7ER 4

PID5 0XFD4 Hie |8 0x00 AMEEID A A7 5

PID6 0XFD8 Hik |8 0x00 AMEE ID A5 A74% 6

PID7 0XFDC Rik |8 0x00 4 ID FATER 7

PIDO OXFEO Rik |8 0x22 4% ID FFA74% O

PID1 OXFE4 Rik |8 0XB8 4% 1D FF A7 1

PID2 OXFES8 Hik |8 0X1B 4% 1D B A7 2

PID3 OXFEC Rig |8 0X00 4% ID FA7EE 3

CIDO OXFFO Rig |8 0X0D At ID w745 0

CID1 0XFF4 Hie |8 0XFO 1 ID A% 1

CID2 OXFF8 Rie |8 0X05 1 ID 2 A7H% 2

CID3 0XFFC Rie |8 0XB1 Y0k ID 254748 3
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2.7.8 UART

GW1NS-4C s A P28 KA N #R 7 ) UART (UARTO #1
UART1), wILUEIE APB1 S 2R3t AT ml AIvs nl, ST SRR RN
921.6Kbits/s .

UARTO f1 UART1 SZHF 8 A8 AL A 1 A iz, ASSCRARR A
2-18 APB UART Buffering

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

A

/
— | Write buffer ’—»’ Shift register ’—»TXD
A [

/

Baud rate

APB ™ generator
interface

v v
<—¢ Read buffer ‘4—' Shift register }47 RXD
A

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

the processor toread it

UARTO F1 UART1 SZHFmidlillik e, 24 CTRLGJEE N 1 i), HAT
B AR AR B0 B N AL, XRE AT DATE R A 7 B[R] P R EAE S
2 APB #1121 UARTO A1 UART 5 $dis & & I FIE, APB #0524
RILOK'WR, AFREAELL, fE1AE UART Z BT, 50 5am & sy
B 7517 %% BAUDDIV.

BAUDTICK #4210 16 5, 7] LAME X AN A E 5 18 [l 2
R KA UART 2idis . CTRL[O N H A RE(S 5 TXEN, 4 UART f£4i
fERERS, AT LARIXAME 53X /O #:45h UART i Hr H

RS T A7ES STATE 1 G247k HURZS H T Ik sh it tH rh i SR 15 5
I, IERRZE AR IR AS T DAE Bt A Wil SR, 15 R A i SRt AT DL
% STATE A FIZeA7 v HR A

2% UARTO F1 UART1 )3 7 e itiid, UARTO FEHuHE K
0X40004000, UART1 F: il 5 0X40005000.
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3 2-11 UARTO/UART1 FE 2

A bt mfe | KRR iy | EAifE iR
8 1 H
DATA 0x000 s |8 Ox-- o =0 v
RIERE T Nk 2 B
[3]: B EAwE, 5 115%
N 2]: RiEZAAmE, 5175%
TATE 4 S5 4 [ e X
S 0x00 S 0x0 M Bl Eremtng, Rt
[0]: KIEGAFHbE, Rk
[6]: FEMNAAE, RAERIERR
FSCEF
[56]: e H Wi fE (S 5
- [4]: K& R ReE S
CTRL 0x008 s |7 0x00 (3]s BRI (=
[2]: Rikd M EaelE 5
[1]: #LIfEREE S
[0]: KIE[FREE S
[3]: Wi W, 5 155
INTSTATUS/ o [2]: A& P, 5 1 ERR
INTCLEAR | 0X00C s 4 0x0 [1]: Blcbli, 51 E%R
[0]: KikFWr, 5175k
01: VAR 42 g =
BAUDDIV 0x010 BLs | 20 0x00000 gﬁ?”ﬁhiﬂ”%ﬁ% M
PID4 0XFDO R 8 0x04 G 1D 2 AERS 4
PID5 O0XFD4 Hie 8 0x00 HhE 1D ZiAERE 5
PID6 OXFD8 Hie 8 0x00 HhE 1D ZEAER% 6
PID7 O0XFDC Hig 8 0x00 Y% ID HAEES 7
PIDO O0XFEO Hig 8 0x21 Y% ID AP 0
PID1 OXFE4 HiE 8 0XB8 Y% ID ZAFRE 1
PID2 OXFE8 Hig |8 0X1B Sh% 1D FFAERE 2
PID3 OXFEC ik 8 0X00 SN ID 2 A7 es 3
CIDO O0XFFO ik 8 0X0D 0% ID & A74s 0
CID1 OXFF4 Hi 8 0XFO A0 1D 2 1ERE 1
CID2 OXFF8 Hi 8 0X05 A D 2P 1ERs 2
CID3 OXFFC Hig 8 0XB1 1 ID HFAEes 3
2.7.9 Bl

GWINS-4C # b Higs R4t N ik 1 —> Watchdog, W PLd i
APB1 SR BEATHEHIAI T 1) .

BARSE T 32bits fUEEETH RS, E I AR B 74 WDOGLOAD
AT -

Watchdog #5224 dh k{55 WDOGINT, HIHH F i & i e G
Ko B ERE(S 5 WDOGCLKEN s HLF-A 21 i, Watchdog 114k
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SAEREAN IR B TR % R . Watchdog Wil W55, I B 243t 4E o~ 0
i A g K (5 5 WDOGRES. 7EK 4 WDOGCLK R — ANk 4
i, BEAEHFF 74 WDOGLOAD WEUE mEk Bt s v, dhadtiT ~—ik
SEEY TR
MRG KA RS, Watchdog I T4 RSB ES, RAE—FiR4E
ARG IR E . Betn, WS S IE R, MR RS Gt
%0, A4 Watchdog EHENMNBLES, HTREEN.
Watchdog #1E 77 i T+ B s
2-19 Watchdog ¥/

Countdown Counter reloaded
- without - and count down -
///’"’ T reprogram ——  —_without reprogram _—— =
( Watchdog is Counter reaches Counter reaches
\programmed \ zero \ zero

If the INTEN bit in the If the RESEN bit in the
WDOGCONTROL register is set WDOGCONTROL register is set
to 1, WDOGINT is asserted to 1, WDOGRES is asserted
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Watchdog /7 il N & fizx, Watchdog & 41k >4 0x40008000.

%+ 2-12 Watchdog H 5%

ey Fruhbwts | KA | v | ZAE Eiiipay
WDOGLOAD 0x00 %5 | 32 OxFFFFFFFF | Watchdog Jin#k &7 17 #%
WDOGVALUE 0x04 W | 32 OXFFFFFFFF | Watchdog 141 %7 17 4%

Watchdog %1l %5 77 2%
WDOGCONTROL | 0x08 ws | 2 0x0 [1]:

[0]:
WDOGINTCLR 0x0C H5 | - Ox- Watchdog H i bk 75 47 4%
WDOGRIS 0x10 Hig |1 0x0 Watchdog _E— ki WpiR a2 47 2%
WDOGMIS 0x14 W 1 0x0 Watchdog H iR 45 25 7744
WDOGLOCK 0xCO00 s | 32 0x0 Watchdog i 7 27 17 &%
WDOGTCR 0xF00 BIE |1 0x0 Watchdog 4z il 77 77 #%
WDOGTOP OxF04 R |2 0x0 Watchdog Ml i Hh & B a7 77 4%
WDOGPERIPHID4 | 0XFDO W | 8 0x04 4% ID A7 3% 4
WDOGPERIPHID5 | 0XFD4 W | 8 0x00 A% 1D 173 5
WDOGPERIPHID6 | 0XFD8 Hik |8 0x00 4MK 1D 2747 7% 6
WDOGPERIPHID7 | 0XFDC Hik |8 0x00 SMK 1D A7 AR 7
WDOGPERIPHIDO | 0XFEO W | 8 0x24 A% ID 4748 0
WDOGPERIPHID1 | OXFE4 W | 8 0XB8 S5 1D ZFAERE 1
WDOGPERIPHID2 | OXFE8 Hi | 8 0X1B 4 1D A7 4% 2
WDOGPERIPHID3 | OXFEC Hgg | 8 0X00 4h% 1D A 7R 3
WDOGPCELLIDO | OXFFO Hie | 8 0X0D LA 1D A7 0
WDOGPCELLID1 | 0XFF4 Kk | 8 0XFO AT 1D A7 1
WDOGPCELLID2 | 0XFF8 Rk | 8 0X05 A1 ID B A7 2
WDOGPCELLID3 | OXFFC Rk | 8 0XB1 01 ID AR A4S 3

2.7.10 GPIO

GWINS-4C s 1Fmb# 28 R 4tidid AHB M2k 5 GPIO MU E,
GPIO #itiZE#:3] FPGA. GPIO > ¥¥F 16bits 1IEH /0 Yifg, HALLTFERE

‘r_&n_:

® T ZmFEH T AERINEE, FILAECE GPIO WAL —A7 F k= A= A s

® [N S FRTH A M hEAE 5

® U FREIIHC B A A7 A LB R ThEE

® AT FF AT 2 T RN B A ) 5 1 FF AT A R PRAIE TR FE A

GPIO Fffastn N R r~, GPIO bk~ 0x40010000.

F+ 2-13 GPIO &8
SR HEuhbmee | KM fw | BAME | iR
DATA 0x0000 w5 |16 OX--—- [15:0]: H¥E2517 o
DATAOUT 0x0004 w5 |16 0x0000 | [15:0]: HiEk H2Ffr a8

DS821-2.1
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ZHR I wAE | 2R pree | BAE | iR
[15:0]: #rHHRERE
H1: HriHEREE R
OUTENSET 0x0010 /5 16 0x0000 | 5 0: #yHifife TRk
B 55 N
5 0: F5NMmA
OUTENCLR 0x0014 s |16 0x0000 | [15:0]: &Rk fdidE
[15:0]: "liEFEDIREIE
5 1. %E ALTFUNC
ALTFUNCSET 0x0018 LS 16 0x0000 | 5 0: A i%E ALTFUNC
% 0: GPIO £ 110
3 1: ALTFUNC Ihfg
ALTFUNCCLR 0x001C s 16 0x0000 | [15:0]: wkHEThaeiE
[15:0]: i ffipeixE
H1: WEPWHRE
INTENSET 0x0020 w5 16 0x0000 | 5 0: ANi&E d i {ife
0. AMEAE AT
BE 1. FRIfRE
[15:0]: hrfd IR
H1: 5w Eae
INTENCLR 0x0024 /5 | 16 0x0000 | 5 0: ANiERd M {tfe
B 0: I EREATE IR
BE 1. FRITEEREIE R
INTTYPESET 0x0028 w5 16 0x0000 | [15:0]: MK E
INTTYPECLR 0x002C s |16 0x0000 | [15:0]: iR RR
INTPOLSET 0x0030 w16 0x0000 |[15:0]: HikrkkitiE
INTPOLCLR 0x0034 w5 16 0x0000 | [15:0]: Hrlkrkitis
INTSTATUS/ s B WRIR S Z A7 2%
INTGLEAR 0x0038 w5 | 16 0x0000 B 1 PR R
OXO400' \;\t, w— _
MASKLOWBYTE OXOTEC w5 | 16 0x0000
0x0800- . _
MASKHIGHBYTE | ' oere /5 | 16 0x0000
0x0CO00- ~ _ _
Reserved OXOFCF Reserved
PID4 0XFDO i 8 0x04 Y% ID FA7ERE 4
PID5 O0XFD4 Hie 8 0x00 SN ID 2 A7 es 5
PID6 0XFD8 Hix 8 0x00 Hh& 1D FAERE 6
PID7 O0XFDC Hie 8 0x00 % ID HAEes 7
PIDO O0XFEO i 8 0x20 S ID FAEes 0
PID1 OXFE4 HiE 8 0XB8 S ID FAERE 1
PID2 OXFES8 HiE 8 0X1B Y% ID FA7RS 2
PID3 OXFEC i 8 0X00 Y% ID FA7RE 3
CIDO 0XFFO i 8 0X0D HAF ID FA72% 0
CID1 O0XFF4 Hi 8 0XFO HAE ID FAEe% 1
CID2 OXFF8 Hi 8 0X05 M 1D 788 2
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2 S5 4H 2.8 I

P I wAE | 2R frge | BAME | ik
CID3 OXFFC i 8 0XB1 HAF ID 4798 3

2.7.11 iR im0
Cortex-M3 AbBEZS LS — /MR 45 10, A4S JTAG # 0/ TPIU £
M, XA O EGEES FPGA. JTAG R 17 M4 1454 IEEE1149.1 1l
TR 0] 55 1 DL S i A R AR
JTAG-DP (¥ D eS8l = 2 iy =35 40 2H k-
® JTAG-DP R#&EHL
® JEAFAAE (IR) AR IR H48E, Fikizd] JTAG F14HT Arig i
TAABATA
® B AR AAOCH DR H#i%E, 15 JTAG-DP &7 s i+ .

2.7.12 TRt

2-20 N 7ERdsT
OXFFFF_FFFE
- SCB
Reserved OxEO00_EDOO
NVIC
System - OxEO00_E100
Control SysTick
OxEOOO_EO10
Space o 0000 SCS 0x4001_1000
Reserved 0xEO000_EO00 GPIO
For External 0x4001 0000
Devices -
xA000_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 X .
SRAM 0x2000_0000 Timer0
0x4000_0000
Reserved -
0x0002_0000
Code flash

0x0000_0000

2.7.13 B

E o SRR A SIS 4 Cortex-M3 1) IP AT, TE4{E B3
% |PUG931,Gowin  EMPU(GW1NS-4C)fii {15 it .

2.8 Bfgh

B AP BT IR S A 2% FPGA EPERE RN H 2R EE ., GWINS &7
FPGA 7= it 1 5 F 4 R 5 M 4% (GCLK), BLREERE R 23 1E I T A %
. 7 GCLK %, AL T i b HCLK ¥EUs . AUAHPR(PLL)ZS R fh
B

HLZVENE R, A5% UG286, Gowin B8 % JE(Clock)H F #5FE -
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2 S5 4H 2.9 K2

2.8.1 £ FHitsh

GCLK 7£ GW1INS %741 FPGA F= i HIZ R IR 046, L. R A%
PR, AN ZIRIEME 8 N GCLK M4, GCLK [fT] 1%k i e il £4E & F fr i
o N LRI S A 2R R, {50 P 5 PR IR b e N B B R AT R A B A

2.8.2 BRI

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

GW1NS %% FPGA 7= i i) PLL #EHL A8 $R AL AT L & B Bh AR,
IR B A R S H00T DL AT I b iR 2 R B (R AT 43 ) . AR TR
2= LIRS T RE .

2.8.3 SIEMTHH

GWINS £7%1 FPGA 7= i 1 & i 8f HCLK 7] PASZ 110 58 il MERE
B, &% 1R B [E) 25 B A e st . GWINS-
4C/4 1434103 4E 2 A~ HCLK, W& 2-21 .

2-21 GWINS-4C/4 HCLK rEH

I/O Bank0 I/O Bankl
| i & |
= —
— 5
RI|EH &
=)
=
B
| | || |
/O Bank3
[ JioBank [] Herk

2.9 ¥k
YE % CRU I #%4M 78, GWINS %41 FPGA = it 7 RIEFEE M
KLHIR, EH T8 mefdge. B2 EsEERNES.

210 = /{EEN

GWINS %51 FPGA /it & — ML AR E BN, HEER
PGSR A A, W ER DR B A s P R B AL, CLU IO
Ry A7 A 2] AAST BC
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2 S5 4H

211 JifElicE

2.11 fRIZECE

GWINS %7%1 FPGA 7= i 32 # SRAM 4w 241 Flash 4ifs. Flash Zfs
RS2 5 B N Flash e 032 K8 A 4h Flash gmfe

GW1NS %41 FPGA 7= b 1 30 @ I JTAG BLE B ASL, ik
SCRFE 2 SRR 19 GowinCONFIG LB B, SCRF215 6 il
AUTO BOOT. SSPI. MSPI. DUAL BOOT. SERIAL fil CPU. i #1F
PI3CFE JTAG F AUTO BOOT i, I AL B Mode 155 75 2 (M 4w e
MLE R, PEAPTRHE 2 0 UG290, Gowin %41 FPGA 7= 2 it B T
iR

2.11.1 SRAM Zwig

GW1NS %71 FPGA 7= 5[] SRAM #ifs, &k b5 2 E B N4
BEE .

2.11.2 Flash Zw#=E

Flash gs 2 (I BC B B 7 3E A N Flash #c. BHJE, BE SN
M Flash B.cf%i%5 %] SRAM it & ¥.oc. £ _EHJE L2 W et ] BLSE R
HARMECE, XMHECE 7 AR “PRE R BB 3 7. GWINS 2751
FPGA 7 i SCRFAMEE Flash Gt AMAUE sz, TR4ast g2 I
UG290, Gowin #%1 FPGA /=i Jm L e & T .

GWINS £%1| FPGA 7= 5 37 JTAG 15 S A s e, Bp28eF S fi e
S TARRS IS LT i@ JTAG £ 14w 2 1 #k Flash B4M 6 Flash
A, iR rp A mT AR R 5 R B R TAE, dmfesehils, (KA
P’ RECONFIG_NPIRIA] 58 i AE L+ 2. ARt & B FH T AE R I [A] K

H X T EEAE A H 5

!

o [T GWINS-4C #4F, #HEH 1 H NIk Cortex-M3, MITEiESEI JTAG 5
%Ko

e [IRECONFIG_N fENBCEE MK, KA NN, BANME Eh, HIERN GPIO
i, HAERAE output 287, HZ VRN R, ES 0L UG290, Gowin £%1 FPGA 77 i
S FERC B T A

2.12 AR

DS821-2.1

GWINS %71 FPGA P2k 7 — /N W ER R, A N SRR AL T gm
(I P, IR FE Rl Tk £ 5%, Fic B R F o MSPI C & AR s AL Bh
VB

GW1NS-4C/4 25480 Fr P sk SCRe P Rl G B A FLRR

b R R DO A PSR AR aR YR, G E TAES L, Wl BLRAS
21K 64 PRSP IIE
GW1INS-4C/4 Z8 1410 A N dib 44 B i o 57 A 08 -
fou=210MHz/Param
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2 LRI 2.12 A ik

]
F%t Param ARCE S5, 0N 2~128, HRHMEEL
* 2-14 5125 7 B W IR IR e, tnBRIAANER . e RAF AN e 2
B BN AR
F+ 2-14 GWINS-4C/4 884 F N B TREV B 4 #i HH SRR 1%E TR

BB | g L Lk LEE L

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 [1EAf I HIR
o [21E N, A& T MSPI AL BRI
o [BULAKIBARSHL R,
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3 AU 3.1 TAEZAF

B S

!

TEVAEHER (K TAR S A S TARVE I A T R = - ARG, 8 AR 2 S ARV (5
WSS, w2 FEACRIEITA a5 1F A RE ALt AR 26 R TARVE FI S DL T 12 T

(=
3.1 TE&
3.1.1 ¥t mKIEE
< 3-1 xR KIEE
HFR ik w/ME | BKE
Vce % L& -0.5V 1.32V
Vcciox I/O Bank HiJ& -0.5V 3.75V
Veex LV Fi A 2 4l B L s -0.5v 3.75V
- /O H K -0.5V 3.75V
Storage Temperature fEAEE -65°C +150°C
Junction Temperature ghiR -40°C +125°C
yE!
M VF-2V & (Viiwax + 2) V PRI R, FR22F <20 ns.
3.1.2 #EFET(EEE
=32 HET/ENE
ZFR ik f/IME wNE
Vce W HL R 1.14V 1.26V
Vceiox LV hiA#344 1/0 Bank Hi /% 1.14V 3.6V
Veex LV Fi A 25 4l Bl s 1.71V 3.6V
Ticom ghR (R 2) 0C +85°C
TuND ZEIR (LK) -40°C +100°C
L

o RN[EIEEM B E AL S EiE 5% UG824, GWINS-484C %4+ Pinout.
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3 AR 3.1 LAE%M
e Vce. Vecion Veex M RVFSUETEE 758 3% 5% 5%. 1) 5T B Vec 4 PLL
BERERT, Voo ERIZGU 252 PLL it B ) BE 3R 2). Vecio ERISUE, &
&l ge L 3] 10 Buffer 1 by e L.
3.1.3 B EARER
% 3-3 BREFARE
BN iR /ME JORME SN
VecRamp | Vee ETHRER 0.6mV/us | - 6mV/us
VeexRamp | Veex EFHRER 0.6mV/us | - 10mV/us
VccioRamp | Vecio EFAHRER 0.1mV/us | - 10mV/us
E!
o AN LRI LI,
o  TEBLHFFAARLIELAT, FTATHY L URAR i B SR 32 s U T AR . R AR T
PN FR R i L R R B R R R, I IR R E
3.1.4 FAIEREY
3R 3-4 IR FHE
v | ik 4t LESTINE °X'
AN b B B v
s I NEL 10 J A (Input or 1/O 0<V<Vi(MAX) | 1/O 150uA
leakage current)
fAZL 10 JrEdi(Input or I/O TDI,TDO,
Ihs leakage current) 0<Vin<Vin(MAX) TMS, TCK 120uA
3.1.5 POR %¥1%
#* 3-5POR HESH
B4 it sl B S 5
Vce 0.95vV
GW1NS-4 Veex 1.5V
i \Y, 0.95Vv
VPoR_Up Po_wer on reset ramp up trip ccio
point Vee TBD
GW1NS-4C Veex TBD
Vcceio TBD
Vce 0.75V
GW1NS-4 Veex 1.25V
VPOR DOWN Power on reset ramp down Vcceio 0.7v
B trip point Vce TBD
GW1NS-4C Veex TBD
Vcceio TBD
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0

]
(aYay

3.2ESD £

3.2 ESD &gk

DS821-2.1

% 3-6 GWINS ESD - HBM
ELyis GW1NS-4C GW1NS-4
CS49 HBM>1,000V HBM>1,000V
LQ144 HBM>1,000V -
MG64 HBM>1,000V HBM>1,000V
QN32 - HBM>1,000V
QN48 HBM>1,000V HBM>1,000V
%% 3-7 GWINS ESD - CDM
L GW1NS-4C GW1NS-4
CS49 CDM>500V CDM>500V
LQ144 CDM>500V -
MG64 CDM>500V CDM>500V
QN32 - CDM>500V
QN48 CDM>500V CDM>500V
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3.3DC H A4

3.3 DC B S 454

3.3.1 #EFT1ESEE DC B S4F1
3-8 HFELIESEEA DC B SHE
e iR A e /ME HORME | RNE
Wl 1 NE 10 I FL it (Input or 1/O | Vecio<VIN<VIH(MAX) | - - 210pA
1 leakage) 0<ViNn<Vccio - - 10uA
T . :
Iou /0 i3 (1/0 Active Pull 0<Vin<0.7V oo 30pA ) 150A
up Current)
e . :
lpo VO i AL (IO Active Pull- |\, max)<cvineVeco | 30pA ; 150pA
down Current)
A 2 R 5 G FL P B R 2R LR
IBHLS (Bus Hold Low Sustaining | Vin=ViL(MAX) 30pA - -
Current)
RSN SR VST A ol S s :
IBHHS (Bus Hold High Sustaining | Vin=0.7Vccio -30pA - -
Current)
SRSV M v i
IBHLO (Bus Hold Low Overdrive | 0<Vin<Vccio - - 150pA
Current)
SRSV v A i
IBHHO (Bus Hold High Overdrive | 0<Vin<Vccio - - -150pA
Current)
BLZ s A=NiN s
VBHT - Qj%ﬁ‘ i ﬁﬁji i £ I (Bus ViL(MAX) | - ViH(MIN)
hold trip points)
C1 I/0 H%%(I/O Capacitance) 5pF 8pF
Vceio=3.3V,
Hysteresis=L2H!" ) 200mV | -
Vceio=2.5V,
Hysteresis= L2H ) 125mv | -
Vccio=1.8V,
Hysteresis= L2H ) 60mv )
Vccio=1.5V,
Hysteresis= L2H ) 40mv. | -
Vceio=1.2V,
Hysteresis= L2H ) 20mv. | -
Vccio=3.3V,
" - . Hysteresis= H2L!"] i 200mV._| -
W N B W (Hysteresis for -
VHysT Schmitt Triager input Vcei0=2.5V, ) 125mvV | -
chmi igger inputs) Hysteresis= H2L
Vceio=1.8V,
Hysteresis= H2L ) 60mv. | -
Vccio=1.5V,
Hysteresis= H2L ) 40mv )
Vcceio=1.2V,
Hysteresis= H2L ) 20mv. | -
Vceio=3.3V,
Hysteresis= - 400mV | -
HIGHI[11.[2]
Vceio=2.5V,
Hysteresis= HIGH ) 250mv- | -
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B/ g %A 0/ ME WAUE | &KME
Vccio=1.8V,
Hysteresis= HIGH ) 120mV- | -
Vceio=1.5V,
Hysteresis= HIGH ) 80mv. | -
Vceio=1.2V,
Hysteresis= HIGH . 40mv )

¥ !

e [''Hysteresis=“NONE”, “L2H", “H2L", “HIGH"%/~7E EDA H] FloorPlanner T_E N % &
I/O Constraints i} (] Hysteresis #t1i, ¥ E /727 I SUG935, Gowin Wit #HE4) it
fE P -

o [PIFJF L2H(low to high)iEIiZ R Vin #4215 Vivst: FF)5 H2L(high to low)iE I~
ViL B P Vivss HIGH R [ HFJE L2H AT H2L 3£550, B Vavst(HIGH)=
Vhyst(L2H) + Viyst(H2L). Hos BT s

% ZVlH (L2H on)
Vi1 (None) > Vi(None) 3
>T ViL(H2L on)
3.3.2 BTSHR

® 3-9 BSHR

HFR Py bt M HLAYE

lcc Core HJE LI (Vcc=1.2V) LV kA GW1NS-4 2.8mA

lcex Veex LR L (Veex=2.5V) LV A GW1NS-4 1.2mA

lccio I/0 Bank HLJE L (Vecio=2.5V) | LV A GW1NS-4 0.7mA
yE!

MR RN =i, HE%H C6/5.

3.3.3 /O HETLE& M
#* 3-10 O HETIEEH
e X B Veeio(V) B NXF R VRer(V)
AN
B/ME | BAE | &KNE | BAME | BARME | BOKE
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 1.5 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 1.5 1.575 0.68 0.75 0.9
SSTL18_| 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18_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
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DS821-2.1

o R Veeio(V) TR Vrer(V)

wAME | ME | BRE | BAME | ABUE | BOKME
SSTL25 1l 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33 | 3.135 3.3 3.6 1.3 1.5 1.7
SSTL33_II 3.135 3.3 3.6 1.3 1.5 1.7
HSTL18_|I 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 I 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 1.5 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.6 - - -
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 1.5 1.575 - - -
SSTL18D _| 1.71 1.8 1.89 - - -
SSTL18D_I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.6 - - -
SSTL33D I 3.135 3.3 3.6 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D I 1.71 1.8 1.89 - - -
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3.3.4 ik I/O DC BB 5 51¢

% 3-11 835 /O DC 5454
A Vi Vi VoL VO!—| loM | lonM
Min | Max Min Max | (Max) | (Min) (mA) | (mA)
4 -4
8 -8
eMOSI3 | L0.3v | 0.8v 2.0V sev O Voo 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 OV VeV o
16 | -16
0.2v Vceio-0.2V | 0.1 -0.1
4 -4
0.4v Vceio0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35*Vccio 0.65*Vccio 3.6V 12 12
0.2V Vceio-0.2V | 0.1 -0.1
0.4v Vccio-0.4V 4 I
LVCMOS15 | -0.3V | 0.35*Vccio 0.65*Vcceio 3.6V 8 -8
0.2v Vceio-0.2V | 0.1 -0.1
4 -4
0.4v Vccio-0.4V
LVCMOS12 | -0.3V | 0.35*Vccio 0.65*Vccio 3.6V 8 -8
0.2v Vceio-0.2V | 0.1 -0.1
PCI33 -0.3V | 0.3*Vccio 0.5*Vccio 3.6V | 0.1"Vccio| 0.9*Vcceio 1.5 -0.5
SSTL33 | | -0.3V | VRrer-0.2V VRrer+0.2V 3.6V | 0.7 Vceio-1.1V | 8 -8
SSTL25 | | -0.3V | VRrer-0.18V VrRert0.18V | 3.6V | 0.54V Vccio-0.62V| 8 -8
SSTL25 Il | -0.3V | VRrer-0.18V VRer+0.18V | 3.6V | NA NA NA NA
SSTL18 Il | -0.3V | Vrer-0.125V VRrRer+0.125V | 3.6V | NA NA NA NA
SSTL18 | | -0.3V | Vrer-0.125V VRrRer+0.125V | 3.6V | 0.40V Vccio-0.40V| 8 -8
SSTL15 -0.3V | Vrer-0.1V Vrert+ 0.1V | 3.6V | 0.40V Vceio-0.40V| 8 -8
HSTL18 | | -0.3V | Vrer-0.1V Vrert 0.1V | 3.6V | 0.40V Vceio-0.40V| 8 -8
HSTL18 1l | -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 | 0.40V Vceio-0.40V| 8 -8
HSTL15 1l | -0.3V | Vrer-0.1V Vrer+ 0.1V | 3.6V | NA NA NA NA
E!
[1]IFl— Bank A 10 K& DC H IR il (£245 source A sink): [Fl—4> Bank fi A 10
S FBIRASRER T n*8mA, n RIRiZ Bank #5] Hi 1) 10 %t .
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3.3DC H A4

=
3.3.5 24 I/O DC B 54514
%+ 3-12 4 IJO DC RS 45
LVDS25
EA s E{iba W S wA | A RR | B
LTDANGENE
Vina,ViNe (Input Voltage) 0 - 2.15 V
LA :
SCRA A\ L Half the Sum of the
Vem (Input ~ Common Mode 0.05 - 2.1 \Y
Two Inputs
Voltage)
# 4 % N\ '] IR (Differential | Difference Between
Vo Input Threshold) the Two Inputs 100 | - 600 | mv
N Hi N\ HLI (Input Current) (P)c]szer On or Power | _ - 20 | pA
% = P (Output High B
Vor Voltage for Vop or Vowm) Rr =100Q 160 |V
i H K H# P (Output Low B
Vou Voltage for Vop or Vowm) Rr =1000 0.9 v
Z5 1% HY FLE (Output Voltage | (Vop - Vow),
Voo Differential) Rr=1000 250 1350 1450 ) mV
7 B L e 1 AR AL
AVobp (Change in Vob Between - - 50 mV
High and Low)
fy % JE (Output Voltage | (Vor  +  Vom)/2,
Vos Offset) Rr=1000 1125 [ 120 | 1.375 |V
iy i A7 4k (Change in Vos
AVos Between High and Low) ) ) 50 my
—_ A =]
Is B LU Voo = OV PIBHRHIAL | - 15 | mA
%
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3 R

3.4 JT RAp 1k

3.4 FFHFE

34.1 /O &
* 3-13 /0 Hit8H
B i B3 Min Max AL
fwax_Lvps LVDS i RMiE | GWINS-4 | - 750M Hz
3.4.2 CFU FFR4514
3% 3-14 CFU BF&%
" LSRR X
47 ik = s
Min Max
tLuta_cru LUT4 3EiE(LUT4 delay) - 0.674 ns
tLuTs_cru LUT5 #EIR(LUT5 delay) - 1.388 ns
tLute_cru LUT6 ZEiE(LUT6 delay) - 2.01 ns
tLuT7_crFu LUT7 ZEIR(LUT7 delay) - 2.632 ns
tLuTs cru LUTS8 ZEIR(LUT8 delay) - 3.254 ns
BALIE AL B2 A7 2% i H i) 1] (Set/Reset to
tsr_cru : - 1.86 ns
Register output)
S : A b s ) '
tco_crU I e 31 25 47 25 1 i (] (Clock to Register | 0.76 ns
output)
3.4.3 BH$hFD I/O FF K45
3 3-15 SMERFF R
-5 -6
ks : : By
Min Max Min Max
HCLK Tree delay 0.8 1.4 0.5 1.2 ns
PCLK Tree delay(GCLK0~5) 14 2.6 1.0 2.2 ns
PCLK Tree delay(GCLK6~7) 1.8 3.2 14 29 ns
Pin-LUT-Pin Delay 3.4 5 3 4.5 ns
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3 R 3.4 JT RAp 1k

3.4.4 Gearbox FF<4F¢
%R 3-16 Gearbox B[ FZ&%
i ik A <R (VA
FMAXibbrR | 1:2 Gearbox fii A\ 10 iz K H 4T3 %R 400 Mbps
FMAXipes4 | 1:4 Gearbox %\ 10 fz K ATi8 %R 800 Mbps
FMAXipes7 | 1:7 Gearbox %\ 10 i K ATHZF 1000 Mbps
FMAXIDESx 1:8/1:10/1:16 Gearbox #i A\ 10 & KEATHEZE | 1100 Mbps
FMAXopbr | 2:1 Gearbox it 10 iz K H AT %R 400 Mbps
FMAXosera | 4:1 Gearbox %t 10 k8 47 1 K 800 Mbps
FMAXoser7 | 7:1 Gearbox #irtH 10 5 K 478 2 1000 Mbps
FMAXoserx | 8:1/10:1/16:1 Gearbox it 10 i KHATH %R | 1100 Mbps
3.4.5 BSRAM FF3&45t4
2% 3-17 BSRAM B &%
. T A .
45 ik IR PEA52 B
Min Max
BSRAM 13z 3l i / 50 3 1 s b 21 B ) %E B
tcoap_BsraM - 510 ns

(Clock to output time of read address/data)

BSRAM fii th 27 17 @ f I &b 3] i Y 4 it
tcoor_BsrAM . X - 0.56 ns
(Clock to output time of output register)

3.4.6 DSP x4
%= 3-18 DSP B &%
P Hiid e i
: in Max
tcoR osP i N BT AT 3 (17 I £ 3 4 H %€ B (Clock to | 4.80 ns

output time of input register)

K B A7 2 09 B B 31 46 4E B (Clock to
tcopr_DsP . o . - 2.40 ns
output time of pipeline register)

i H P A7 A B B B B f H AE B (Clock to
tcoor_psp . . - 0.84 ns
output time of output register)

3.4.7 R AR5
%+ 3-19 FRRIEFESH
KRR A /ME s RfE YN
Bm PR H AR
. (0~ +85C) GW1INS-4 | 118.75MHz | 125MHz 131.25MHz
mm PR H AR
(-40 ~ +100°C) GWINS-4 | 112.5MHz | 125MHz 137.5MHz
tor B 5 T 43% 50% 57%
topurT LRk ) 0.01UIPP | 0.012UIPP | 0.02UIPP
3.4.8 $iHAIMFF 4
= 3-20 SiEMF NS H
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3 A4 3.5Cortex-M3 H 5 45t
ERs HEESS KR w/IME PN
CLKIN 3MHz 400MHz
C7/16 PFD 3MHz 400MHz
Co6/15 VCO 400MHz 1200MHz
GW1INS- CLKOUT 3.125MHz | 600MHz
4/GW1NS-
4C CLKIN 3MHz 320MHz
PFD 3MHz 320MHz
C5/14
VCO 320MHz 960MHz
CLKOUT 2.5MHz 480MHz
3.5 Cortex-M3 BB S 4514
3.5.1 DC BS54
= 3-21 Bikss
B S
5 #hiid BT
B/ME YN
lvce VCC & KHIR - 100 mA
lvss VSS i A HL - -100 mA
liNg IR LR - +/-5 mA
3.5.2 AC BB 4514
= 3-22 S
Kk
5 Hhiid P <R vz
B/ME B NME
frcLk AHB I} &5 GW1NS-4C 0 80 MHz
frcLk APB HJ &R GW1NS-4C 0 80 MHz

DS821-2.1
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3 R

3.6 /T INAE U PE(GWINS-4)

3.6 A RFINFBRS4F1E(GWINS-4)

3.6.1 DC BES #5514
#* 3-23 GWINS-4 B4 A FIN%E DC BS 4N 4
S PNIEN Wake-up
i 5% | e %
4 B v | M e |
o L (wi w/NEE R, (52 100%,
25ns) 2.19 0.5 mA NA VIN= “1/0”
B lecq@ 0.1 12 mA NA -
BEERAEC 0.1 12 mA NA -
TR 0.1 12 mA NA -
XE=YE=SE= “1” , £ T=Tac
- . F| T=50ns 2 I7], 1/0O FIHIRN
& E2 j; yray N i,
éﬁfgﬁi%ggw lccz 980 25 MA NA OmA. T=50ns 2 J5, WHEEERS
2R, /O B HIR N T
HUAR X H I
GUIR =2 IsB 5.2 20 pA 0 Vss. Veox fl Vee
VE!
o [1XEHE NERTHHERMAE, WEHBERAS S T Z T HERE;
o  [2llcct TE Tnew ANIF AT 8 B 0 H 5
- A jﬁlq: Thew< Tacc
= Thew = Tace: J[—le_t%
- Tacc<Tnew - 50ns: lcc1 (new) = (lcc1 - lec2)(Tace/ Tnew) + lcc2
- Trew>50ns: lcc1 (new) = (Icct - lec2)(Tace/ Tnew) + 50ns*lcca/Thew + Ise
- t>50ns: lcc2=1IsB
o [3]M wake-up time HIZEN Z|HF4h Vee 2K T 1.08V.
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3 R

3.6 H /7 N HLAURHE(GWINS-4)

3.6.2 AC B 451¢

DS821-2.1

& 3-24 GWINS-4 254 RIAERT FE& I 4 5]

H P ZH s w/MAE = NIEN <K 2
WCH1 - 25 ns
TC - 22 ns
g 7] B[] BC Tacc - 21 ns
LT - 21 ns
wC - 25 ns
S R B 55 30 HCHH A i 2 S ) Thvs 5 - us
R A7 DR FF IS (] Trwh 5 - us
B A7 it DR B 1) (R AR R ) Trh1 100 - us
B AT B G A2 R S ) Togs 10 - us
Y e PR Fop A [A] Togh 20 - ns
Y FEI ] Torog 8 16 us
B VA4 B[R] Twpr >0 - ns
B LRFF I [H) Twhd >0 - ns
P15 5 2 5 18 I ST () Teps -10 - ns
SE B EE ST IN [A] Tas 0.1 - ns
SE ki) = HLSF (] Tows 5 - ns
iy 1k /54 S ST (] Tads 20 - ns
ik PR AR I ) Tadn 20 - ns
R PRAF I (8] Tah 0.5 - ns
WC1 Tah 25 - ns
. . TC - 22 - ns
%E’:ﬁﬂﬁ HE PR ¢ BC - o1 - s
LT - 21 - ns
wC - 25 - ns
SE Rk ik Fa P[] Trws 2 - ns
PR s ] Trev 10 - us
HG A7 B ) T3 - 6 ms
PR BT (1] Terase 100 120 ms
HAR PR ] (7] Tme 100 120 ms
1 H B 5 W LA 2 Wake-up B[] Twk_pd 7 - us
REWLOR RIS (7] Tsbh 100 - ns
Ve &7 8] Tos 0 - ns
Veex PrEER [E] Ton 0 - ns

!

(XL BB T B, ESEPRas i & 2
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3 R

3.6 H 7 A AR (GWINS-4)

e [2]{Ef5'5 XADR. YADR. XE M1 YE G5 H G, Tacc MIFFEGIN[A]N SE {551 LTt
Wro BEUAIEHE DOUT B R A7 B BITE N — A AN S B E 46

o [3]Th B[4S BRAE AR BIEAE N — R EEBRERAE Z T SRAASTR],  [R]—/MHbhEE T —
UAERR Z FIABEHE S AP Al — MEREERIOTE B — RERR Z BT REH S AR, X
PR G5 T2 2 R 1

o [ATHEMIMIEARA 1ns K LFHEE AT 1ns f R FESHE ] .

® [5]%—3'%” =5 X. YADR. XE il YE %%%E%&f%?% Tace E"JNI‘EJ, Tacc M SE 1 L F
HAETTA6 -

3.6.3 E{ERTFFE
& 3-1 ERER R

XADR

XE
YADR
| Tas)) >
YE o Wy
* oW 0 — ’ b T »
SE ; I \ ; I ; Tdh
s 5 s 5
" Tare " Tdh " Tace »
|‘ 4 v g
& 3-2 fwiZRIER FF
SE /
ERASE /
_pTwhd —
XADR
—p TP
XE 2T N
YADR
YE
DIN
Topr M : : " Trov .:
PROG + ;E - r o F
W, oty
NVSTR + # = o 3;_/7
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3 R 3.7 GRAeE LI b
] 3-3 #BRIR{ERT FF
YE r R
SE "
XADR T
YADR

—p TS
XE L -
ERASE ' Twh £
o Twpr Tnvs - Terase ;If, Tnhv b 7 Trgov U

NVSTR T % + b !

3.7 fwIEE O iR

GW1NS %71 FPGA 77 /i GowinCONFIG Pt BB S FF 21k 6 #, &

DS821-2.1

FiH B XU MSPI 0. SSPI 0. CPU =,

SERIAL #i5X, /7wl E Mode (Hik ¥ B A fEAC BN, TEABTRHE

Z: W, UG290, Gowin FPGA i~ jit 4 FE 10 B T -
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4 BT IRIEE 4.1 B4

4%%1#1’“11.:. 2

4.1 BHHH

*!

o RTHIPRAIEMHBERMEMEE, WSH 1.2 " mEESIEK 1.3 HFEERY]
o

o I [FIH A Y 1 /N B W (LittleBee) 5 Mk 551 A BE SR i 3k o A I

o  EnHFHESRICRAXARFRN, 41 C7/C6 55, it I R A it Tl gihritk, Frbh
(7] 3t ] DATR] ik 2 il 2 S ()AL R T (C). Tk e d s lia B2 100°C, Rk
Yo it B 85°C, I LAIR]— b5 7 n e 7 Ml S P v R sl R A5 2 8, AE TR A o
LRI T

& 4-1 FEHRFERS - ES

GWINS - XX X XXXXXX ES
S T |_

Product Series

GWI1NS Optional Suffix

ES Engineering Sample

Core Supply Voltage
LV Vcc: 1.2V — Package Type
CS49 (WLCSP49, 0.4mm)

MG64 (MBGA64,0.5mm )
QN32 (QFN32, 0.5mm)

Logic Density QN48 (QFN48, 0.4mm)
4: 4,608 LUTs
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4 [T RER

4.1 B4

4-2 & Cortex-M3 g&5#Far & 7535 Hl - ES

GWINS - XX X C  XXXXXX

ES

Product Series — T

GWINS

Core Supply Voltage
LV Vcc:1.2V

Logic Density

4: 4,608 LUTs

C: ARM Cortex-M3

& 4-3 S8R5 3E B - Production

I— Optional Suffix

ES Engineering Sample

Package Type

CS49 (WLCSP49, 0.4mm)
LQ144 (LQFP144,0.5mm)
MG64 (MBGA64,0.5mm)

QN48 (QFN48, 0.4mm)

GWINS - XX X XXXXXX  CX/IX

Product Series — T
GWINS

Core Supply Voltage
LV Vccil.2v

Logic Density

I— Grade

C Commercial

| Industrial

Speed

4 Slowest /5 /6 /7 Fastest

4: 4,608 LUTs

Package Type

CS49 (WLCSP49, 0.4mm)
MG64 (MBGA64,0.5mm)
QN32 (QFN32,0.5mm)
QN48 (QFN48, 0.4mm)

[&] 4-4 & Cortex-M3 a5y &5 5P - Production
GWINS - XX _X_ _C_ XXXXXX CX/NX

Product Series —1
GWINS

Core Supply Voltage
LV Vcc:1.2vV

Logic Density
4: 4,608 LUTs

C: ARM Cortex-M3

DS821-2.1

I— Grade

C Commercial

| Industrial

Speed

4 Slowest /5 /6 /7 Fastest

Package Type

CS49 (WLCSP49, 0.4mm)
LQ144 (LQFP144, 0.5mm)
MG64 (MBGA64,0.5mm)

QN48 (QFN48, 0.4mm)
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4 [T RER

4.2 BEE AR B

4.2 ARG
B SRS RS TR T B, R 4-5 .
& 4-5 S EAFIRR G

[ ] [ ]
Bl—>» GOWINSES XXXXXXXXXX €—— Part Number!
XXXXXKXXXX

Part Number ——3 XX XXXXXXXXXXXXXXX
Date Code —» Yyww

Lot Number — % | LLLLLLLL

YYWW  <«— Date Code
LLLLLLLLL <——— Lot Number

[ ] ]
Bl—> GOWINSE XXXXXXXXXX €~ Part Numbert"
Part Number —— XX XXXXXXXXXXXXXXX XRXXHXXRXK

Date Code®® — yywwx
Lot Number — % | LLLLLLLL

YYWWX  <€——— Date Code®
LLLLLLLLL <—— Lot Number

{ ] o
— =t
8] —> GOWINEZT Part Number™ — XXXXXXXXXX
Part Number —3 X X)X000O00OXXXXXXX X XXOOXXXX
Date Code — % YYWWXXXX Date Code — % YYWWXXXX
Lot Number —»LLLLLLLLL Lot Number ~—[» LLLLLLLLL

o [MEEAGEFEHE—ITEE 17 “Part Number”.
o [2] X A #4141 Date Code J& i in—Ar A ARl “X”7,

o [3]EAIA: B BEARRE R & Logo HHEREIEA . B3 R~) & Part Number K&
HIR, EEDCNEZEFRRE RG] .
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5 KXFAFM 51 FMAE

D4

51 FHAE
GWINS #2751 FPGA 7= f#ds T F 245 =3 518 GWINS 27
FPGA 7= iR A . PRI E B, WEREEMIANE. AN ffEsen
B DA 28R B e B FBH P IR T e =2 Sk GWINS &7
FPGA 7= 5 DL S st BB Tk B K AFE .

5.2 X3
W B E 2k SR M xE www.gowinsemi.com.cn A DL R #. BE LA
A ISR
® UG290, Gowin FPGA = /i 4w F2lic B F it
® UGS823, GWINS %%l FPGA /= i35 5% Tt
® UGS824, GW1INS-48&4C %44 Pinout /it

m

i)
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5 KTAF

5.3 Rif.

Aemg G

5.3 Rig. 4ERZiE

R 5-1 A 7T P BRI SR . AmE I A IORE X
R 5-1 RiE, WA

DS821-2.1

RiE. 4ilgiE | &K =P

AHB Advanced High performance Bus | AHB R4 2k

ALU Arithmetic Logic Unit HARZ T

APB Advanced Peripheral Bus APB 4 .2k

ARM Advanced RISC Machine PR a2 R THRAL
BSRAM ag;kors;atic Random Access BOIR I A BN 38
CFU Configurable Function Unit AIC B T RE T
CLS Configurable Logic Section CIW=stey

CRU Configurable Routing Unit CE T e

Cs WLCSP WLCSP %%

DAP Debug Access Port YR U 7 3

DCS Dynamic Clock Selector BNASI I
DNL Differential Nonlinearity FEL LTSy

DP True Dual Port 16K BSRAM 16K X3 1 BSRAM
DQCE Dynamic Quadrant Clock Enable | Zh4s % IR i 4 G
DWT Data Watchpoint Trace HGH M) A PR R
FPGA Field Programmable Gate Array W vl a2 1R F
GPIO Gowin Programmable 1/0 Gowin 1] g 8 A & A
INL Integral Nonlinearity LR A

OB Input/Output Block i N B LR AR R

IT™ Instrumentation Trace Module 338 PR AR B

LQ LQFP LQFP &%

LSB Least Significant Bit A R

LUT4 4-input Look-up Table 4 NI ER

LUT5 5-input Look-up Table 5 NE IR E

LUT6 6-input Look-up Table 6 MANEIRE

LUT7 7-input Look-up Table 7 HINERE

LUT8 8-input Look-up Table 8 MINEIRE

MG MBGA MBGA $}2%&

NVIC Nested Vector Interrupt Controller | & = A & H W il 2%
PG PBGA PBGA %

PHY Physical Layer Y E

PLL Phase-locked Loop VRN

QN QFN QFN #%%

REG Register A
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5 KTAF 5.4 BRSH 5 Rt
RiE. 45087 | & X
SAR g:;?;zsr,we Approximation YR
SDP Semi Dual Port 16K BSRAM 16K X 1 BSRAM
SFDR Spurious-freeDynamic Range TR E BN A TG
SINAD Signal to Noise And Distortion 55 5 AR
SoC System on Chip RS
SP Single Port 16K BSRAM 16K H.55 0 BSRAM
SSRAM Moy oo Random ACOSSS | Jy 45 X s BHLIF %
TDM Time Division Multiplexing i 5 H
Timer Timer JE I 2%
TimeStamp TimeStamp IF ] 3k
TUIP Trace Port Interface Unit PRI D82 0 LT
e | eenonron |
UG UBGA UBGA H%#
UsB Universal Serial Bus W BT RL
Watchdog Watchdog I

54 FARZ SRR

P PR GEME ATT AL EOR SR, AR IR P AT AR AT 58 ) m A

M EZESAFRKRA:

Mk www.gowinsemi.com.cn

E-mail: support@gowinsemi.com

Tel:

DS821-2.1

+86 755 8262 0391
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