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A7 (FF) 1,296 1,296 3,456 3,456
??ﬁﬁ%@ﬁﬁﬁg 72K 72K 180K 180K
ié%gfi& (&;ﬁ‘[_j;nﬁﬁ%%%éz&z H 4 4 10 10
(ﬁix%is Multiplier) ] - 16 16
F P N7 (bits) M M 256K 256K
PSRAM(bits) 32M 32M 64M 64M
HyperRAM(bits) - - - 64M
NOR FLASH(bits) - - - 32M
BiFHF (PLLs+DLLs) 1+2 1+2 242 2+2
oscC 1, F5EE+5% 1, HE+5% |1, HE+5% 1, ¥R +5%
iF Az AL F 2% - Cortex-M3 - Cortex-M3
USB PHY USB 2.0 PHY USB 2.0 PHY | - -
ADC*! 1 1 - -
I/O Bank %% 4 4 4 4
K 110 # 102 102 106 106
% H 1.2v 1.2V 1.2V 1.2V

vy

[1]5% % "] 3K )\ifiE ADC.
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2.3 #HEEEEHIR

23 HEFERIIFR

® 23 FiEHRIRTIR

o Bl

/M Ha Memory KA HE
GW1NSR-2 QN48P PSRAM 32Mb
GW1NSR-2C QN48P PSRAM 32Mb
GW1NSR-4 MG64P PSRAM 64Mb
MG64P PSRAM 64Mb
GW1NSR-4C QN48P HyperRAM
QN48G NOR Flash 32Mb
#+x 22 FEmEEMRKAR 110 E2%%
ESET] [ EE(mm) | R~} (mm) GWINSR-2 GWINSR-2C | GWINSR-4 | GWINSR-4C
QN48P | 0.4 6x6 38(7) 38(7) - 39(4)
MG64P | 0.5 42x4.2 - - 55(8) 55(8)
QN48G | 0.4 6x6 - - - 39(4)
!
e JTAGSEL_N Al JTAG &2 H /M, JTAGSEL_N 5| A ITAG F#1 4 5|l
(TCK. TDI. TDO. TMS) Kﬁfﬂﬁwﬁiﬁj /0, LA IHIEHE A ITAG FE 4 4
SR R 110 BHGREDL. (S BiE S % UGS863, _(GWINSR ZJ)/FPGA /=43 #/4
5 ETFH -
o ATFMH GWINSR % FPGA F= i fdin B XA 515, #4HERIES 5.1
A 4
o JE4HfE EiES I UG862, GWINSR-2&2C %44 Pinout & UG864, GW1NSR-4&84C #%
4 Pinout.
DS861-1.3 8(102)




3 G A

3.1 GEHHER

3.1 ZH9ERE

DS861-1.3

3-1 GWINSR-2 &4 r=E

<«——1/0Bank0——>
T CFU | DLL_| Flash ¢_/
—| UserFlash) [ PLL <:
s S B-SRAM S |
% L3 CFU | ADC | osc |8 |
2 B-SRAM A
CFU | USB2.0 PHY | i

CFU
<—|/OBank2———>»

3-2 GWINSR-2C &4 £ r=E

<«——1/OBank0——»
T CFU | DLL—|-Flash- ~T —/
o| UserFlashi [ PLL <:
<§( 8 CortexIM3 8 |
% L3 CFU | ADC | OsC |8 |
9 & B- SRAM &
CFU | USB2.0 PHY | 1'

CFU
<«—|/OBank2—»

IR

[10B] [10B] [10B] [10B |
[cru| [ DLL || Flash |<:>
User Flash m [10B k=

| B-SRAM | [ 10B k= PsrAM

[cru] | Apc | [ osc] [1oB k=)

| B-SRAM | [10B =)
\|[[cru] [use20PHY ]| [ToB}—}

[1oB| [10B| [IOB] [IOB <=

[cru| [DLL]| Flash|:>

| Cortex M3 | [10B k=3 PsrAM

[cru]| [ Aapc | [ osc| [1oB k=)

| B- SRAM | [10B }—)

CFU| | USB2.0 PHY | [oB =)

9(102)




3 LN 3.1 Z5HHE R
[ 3-2 GWINSR-4 4R EE
/|
<«——1/OBank0——» 1| o8] [1oB] [10B] [[I0B]e
T CFU | DLL—|-Flash ¢_( [ crU|[DLL] | Flash | FigE}—=
2| UserFlash | PLL |_ |
< Q DSP 9 | User Flash PLL |[10B k=
% 3 [ CFU , | osc |8 : | DSP | [1I0B =4 psrAM
P ) B-SRAM &
l CFU Rﬁ____ii | cru]| [cru] [osc| [1oBk—)
CFU | B- SRAM | [10B =)
<« VoBank2—> \|Lcru] [cru] [cru] [IGB}=
[# 3-2 GWINSR-4C 2R EE
/|
<«——1/0OBank0——>» , [1oB] [1oB]| [I0B]| [10B =
2 T CFU [ DLL—|-Flash — [ CFU] [DLL] [ Flash | FigE =
< - —| UserFlash| | PLL |_ |
ggt) 8 CortexIM3 8 | User Flash PLL Imc:} HyperRAM
= I
= § ﬁ:‘%’ CFU DSﬁ” | osc %’ : | Cortex M3 | [108B k= {\I %SRRAM/
g2 ssra || || | [[=F] [cru] [o5c] [oBk— FuasH
T CFU | DSP | [1oB }—

DS861-1.3

GWINSR NARAZ L EH T (SIP), £/ T &t 34k GWINS &7
FPGA 7= 5 A0 o PSRAM 5 FTEA, 152 W 3.2 PSRAM,
HyperRAM $5 P FIMER , %2 I 3.3 HyperRAM . NOR FLASH $#E FIREIR,

iH %% 3.4NOR FLASH.

GWINSR %% FPGA 7= 7 CFU (TIECE ThREEA ). 110 Z3AH
BTG, MR T B-SRAM & iH. PLL % Jf. DLL &yE. HPNARIE. F
WimdR. T #k Flash %, USB2.0 PHY fl ADC % Ji. 4, SoC itk
Cortex-M3 fEZ TR 8%, VE40(E BiE S W& 2-1,

GWINSR %1 FPGA 77 i FEAS (K 4H 53843 v vl Hic B Th g . T (CFU,
Configurable Logic Unit). {E28#F N E% B T, FIEREHES), AE A&
SRFATECNBN AN . AR E DhEE ot (CFU) Al RARCE AR (LUT4)
A BARZEMEN . EERES I 3.5 Al E LT

GWINSR %1 FPGA 7= & 1 110 B A fE a4, BL Bank A LA

X5,

43914 BankO. Bankl. Bank2 £l Bank3. /O % iz #52 Ff e P

#E, SCRPEIE AR, SDR TAER @A DDR . A EHES I

3.6 i N\ A H R
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3 45

A\

>
o3

I

\

3.2PSRAM

GWINSR %1 FPGA 7= i I HLIR B S BEN A7 45 (B-SRAM) TE#R 4
ML BATHES], —/> B-SRAM fE#814F N6 &5 3 4~ CFU §I17 & - B-SRAM
PEOLPAE 720, (AWM A REFIR . — & 7E SoC #84h FfE
Cortex-M3 AR 28 R4 1 SRAM i, F T s 2B 1S, — > B-SRAM
HEK/NK 16Kbits, M E Y 64Kbits. S FVEFH P I &, —4
B-SRAM %5 & K/ R 18Kbits, 455 A 72Kbits, SCRF 2 it BB F14
ERER, TEAZERNE S W 3.7 JURE S Y LAE GG S i

GWINSR %% FPGA 7= Wik 7 F P INAE B, R ARk,
GWINSR-2C/2 Z5FBIH P INAFSCRE =Fi s 7730, AE R AN SCHRF P P el 3
DL EIRE R . — 2 T726# Cortex-M3 AbFREE 1 ARM F2/7, XA
i I P N IR R AR, AREB N . —RHAER AR S RYEAE i %
i, =2 HT FPGA T#i1 DUAL BOOT #i=. {415 Ei55 W 3.8 SN
PR . GWINSR-4C/4 #3110 P INAZSCRER A 7720, I B Fi il A
FREEFN . —2&H T2 Cortex-M3 2 211 ARM F&1F, X REfd FH N
FI P INAE 05 R REEL, ANBEB N, —RFER P RS A IR 1
M Bk 5% 3.8 11N INAE R JE(GWINSR-2C/2) A1 3.9 1) NAE ¥ I
(GW1NSR-4C/4).

GWINSR #%1| FPGA /= i Wik | #7155 A B DSP. DSP fE#% 14
PN EBHLIRATHES, B4 DSP BRiR G H 9 A~ CFU AL E . B4 DSP &8
NEHTG, BAZFERICES WAL S (pre-adders), HiS 18 A7 3624
(multipliers) Fl— A =i\ 15 AR A2 48 5 TT(ALUSA) . VEARETRRE &%
3.10 G5 A AL,

GWINSR R4 FPGA 7 Py ik | B PLL BEEA DLL BHi. iz F
S PLL AR RERS IR AL AT DLZEA HI R SR, @I e B AN R A S 50mT DLBEAT
I AT R R HE (AR 40 ARAC IR, (S LR ThRE. AR A
TP A N S, SR 2.5MHz # 120MHz b2 o/, Ny MSPI i
FERC BT HERT 2R . P9 SRR AT N P SR T SR AE R PN B, I BRE
A5 +5%. FEAHBTERNES L 3.14 B4

GWINSR %% FPGA 7= i Nk I T %K Flash %238 A T N & Flash Zsfs,
YRR B h A 2 A ERE, 23 AUTO BOOT #1 DUAL BOOT Zw et =,
VEAN B BHES % 4.9 s O e bniE .

Cortex-M3 T iZ b EEZE , RSt A shET SCHF 30MHz FIFE 7 In#k, SZHReAT“H
1772 A 3 i (R 146 AL . I AHB 37 i B 2R 7 (8 5 AN A7 1 %3
&, it APB 2877 (8 54N & &3 T815, 4 UART 5. @id GPIO
FUAT BLRIE T B (0 5 4008 58S, FPGA Zn s SEAS R4 11 /bR v 1R 42 1) 2%
Ihig, 40 SPI. 1’C. 13C %5, VR4 kG S % 3.11Cortex-M3.

3.2 PSRAM

DS861-1.3

Lo
o [ EPHIER 166MHz
o XU EHEAL M
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3 G A

3.3HyperRAM

DS861-1.3

HAEALTE: 16bits

5 R 9 RWDS

PRl B

4y KE 3 B B RET PASR

TRA RARAR X

K45 ¥ DPD

IXzhRES: 35,50,100 A1 200 R4

FER i 7]

16/32/64/128 758 K,

RSS2 A

LR HL R 1.8V

w1 PSRAM fit g 2 25 4F pinout M} .
Bk SR BB IP Core Generator 3245 N #k/4M R ) PSRAM 47 l

FRIIP, fHHESIEE IP AT UL E 52 PSRAM FHVIUGE, 1A HE SR
1B, H PR EEH 28 s/ S o PR ERD AT, 401G B3 2% IPUGS25,
{Gowin HyperRAM & PSRAM Memory Interface IP /7 /755 .

3.3 HyperRAM
it

45 200MHz

MU AL

Ihpd . SRR B i I b RN 22 4
MR E S

HARALFE: 8bits

SCREE AT

B R RWDS

- R R AR

- AREIFAA R, FHRAR TR R g IR
- BRHRAE IR AR A A

- HEAEIRIR R AN S B
FRUURL HE M

PR R II#E -

A C B i tH DK B BE

BEARTHAERIARE 2 VR A A AR ASE R 4% P M AR A X

12(102)




3 G A 3.4NOR FLASH

® it I TR A
- XFRERMERK
- AYmFERRKEE: 16, 32, 64 Fl 128 i
- RERK: —IRRRBIEEE REMREK
BB RGBSR e 4 B 1 il 397 A A0 30 2 B 27 R =X
B E: 1.7V~2.0V 5% 2.7V~3.6V

220 HyperRAM f H11%5 2% UG862, GW1NSR-2&2C Pinout K UG864,
GWI1NSR-4&4C Pinout.

E kSR B TEBAE IP Core Generator 373 N #k/4M 8 HyperRAM 4%

Hil ) 1P, A s 1P AT LLE 358 B HyperRAM L RLI464k, ek

SR, MRS EY S R P ERERD R, NG BE S5 IPUGS25,
{Gowin HyperRAM & PSRAM Memory Interface IP /7 /7755

3.4 NOR FLASH

SoC #3542 G /I 8:F, W QN48G, Wik NOR FLASH, HIkAEfiE
Cortex-M3 [FIF2)F .

R

32Mb fEfif 73 [H], &F UL 256 711
%+ SPI/Dual SPI/Quad SPI/QPI %11 ;
8R4I : 120MHz;
ORISR EL 8/16/32/64 ¥ B ;
BRI 5 LR

- AR E AR NS R
- WP#KEE /ISR

- TR ZPE Ry

® Min 100,000 % F2 /45 4

® PUE KSR/ PR IR

- JU4mAERA]: 0.7ms;

- Sector #[&IE]: 90ms;

- HLEERRESIE: 0.45s;

- O HEBRAS ] 20s;

® RIFIMEEH:

- Sector: 4K F7

- B 32/64K T

DS861-1.3 13(102)




3 B2 3.5 Al E DAL TT

- BRI E
® fILIIFE:

- f5HLHIE: 35UA;

- RWrEL: 0.2uA;
® AR

- BASAME— 1) 128 ALY ID;

- 3x1024 FH LA 7w, AL OTP BifF
® HEAEAkINt Al 20 4

3.5 AIBC EThEEER T

A HC B I AE HA G (CFU) & Kl GWINSR %51 FPGA 77 i I A B,
R CFU H T A B % 48 370 (CLU) AT ] 45 R A 2k % U5 JT(CRUDAL IR . 6
CLU iU/ rI i & Thfg A CLS(Configurable Logic Slice)ZH ik, FHrlfic &
TheEFr & AR R M AA2%, 1S I 3-3.

3-3 CFU &fa~=E

Carry to Right CLU

LUT

CLS2

CRU

CLS1

CLSO

Carry from left CLU

DS861-1.3 14(102)




3 G A

3.5 ATRCETIREH T

3.5.1 AIfCEIZEE T

DS861-1.3

FIAC B TSR R AR B IR AR . SRR AR AN i e
® JLABPEMIN

BAERRATUEACE N 4 A EHRR(LUTS), nACEZH AR
KL R AR T RE -

- —AATECE AR AT E R — A 5 AR R (LUTS).

- PAATECE AR A AT E R — A 6 A TR R (LUTG).

- DUASETRCE DhRE AT E AN 7 AR R (LUTT).

- J\NATECE DIRE (A CLU) AT BC B RO — > 8 Far A B K (LUTS).
o FIRWHE

SEEEAIRE, AR E A AR ERA(ALY), FESEILLLT DhRg:

- IMERRIRIEE

- UPEES, BRI EEs AT AR

- B, BFEKTHE. TR

- R
HiFe

A EC B Ih e (CLSO~CLS2) F & & AT A7 #8(REG), Wl 3-4 Fiw.
& 3-4 CLS iy HFEsRn R E

—D
-~ CE
—CLK Qo
~— SR
—GSR
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3 B2 3.5 Al E DAL TT

% 3-1 CLS h R FRRERES A

554 0 | ik

D N
CE |1 | CLK/fEfifa®, mReE gty st Fitht 2
CLK |1 | WPHHi, WAL TR R 2
AHESRAAN, TR E T A %
o FBHL
o FBEL
SR e mupupy
o SUHM
o TLAMESL

SR EN, ARE A

o RIEA

3,4
GSR™ 1 e mumEpy
o FAREER
Q O | Fiumh
E!

o [11{E'5 D MRIERT LULEER —rIEC & Thae iy P E — BRI, Wl LSRR E T
CRU M#iN . I /EE R BB T, A A7 a7 mT LA b A e o

e [2]CFU Hr L E Tke /i) CE/CLK/SR 4 m] 37 it B ik 4%

e [3]7E£ GWINSR #%1 FPGA /“ il N #B, GSR @ H#ELER, Al CRU.

e [4]SR 5 GSR RN X GSR A ¥im k4.

3.5.2 Lk FEIRETT

A2 TR T CRU B D) RE £ ZEAFE AN J7 1 -

® M NZEFEIIRE: N CFU KM AMG SRt A JRIE S .

® MZTIIHINAE: N CFU BN G SH4bLER R R, BF CFU Nk
#PE CFU 2 [z UL )t CFU Al FPGA W # e Thae fsde 2 i) i iE £

DS861-1.3 16(102)




3 G A

3.6 ff N f AR

3.6 HINHIH IR

DS861-1.3

GWINSR %% FPGA 7= i 10B FZE4FE 1/0 Buffer. 110 245 LA F A

N AR R IR B G = AN . T 3-5 B NS I0B M m i, B
OB #7047 A 110 BRIbRic A A F1 B), ‘EAI1AT AL B il — 4 2ZE 015
S, WA PUE RN S T Al E

3-5 I0B &= E

Differential Pair Differential Pair
A
” “True” “Comp” “ “True” “Comp”
PAD A PAD B PAD A PAD B
Y Y A A
v 2 v v
Buffer Pair A & B Buffer Pair A & B
A A y Y A A A 4
- O —H O —H |0 —H |0
o 6 o & € b ® %o & E®
\ v \ 4 v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
y Y Y [ Y
_BoZBO_Jpo® QO _DBoZOQ_ZoB QO
ZREE5ER5E & FREESERLE &
S585v S 585 v &|585v 5585 v
«Q ~+Q Q —+|Q «Q ~+iQ «Q —+Q
4 \ 4 ¢
Routing Routing

GWINSR %% FPGA 7= &7 10B 1 ThE4F -
T Bank ) Veco HLi

Y H: LVCMOS. PCIl. LVTTL. LVDS. SSTL DA}, HSTL %2 f i Fhx
#, GWINSR-4C/4 ) BANK3 H 37 #F ¥ LVCMOS % N/ H Al
LVDS25E 435 .

P NG 5 L IR IE T,
AL S 5 IR B R R T
Rt {5 5 Slew Rate &1 .

ST 110 AL ST ) Bus Keeper. i/ N7 HLFH & Open Drain it
I

THEHER, GWINSR-4C/4 ff] BANK3 [&4h.

/0 245 L @Rz, SDR X LK DDR 252 Fii =
GWINSR-2C/2 (] BANKO 37 MIPI i\ .
GWINSR-2C/2 ] BANK2 37 MIPI %t .
GWINSR-4C/4 () BANKO/BANK1 37 £f MIPI % A\
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3 LN 3.6 H N\ Hhr s b

® GWINSR-4C/4 (] BANK2 3 MIPI %t
® GWI1NSR-2C/2 11 BANKO 1 BANK2 37 £} 13C.
® GWINSR-4C/4 ] BANKO/BANK1/BANK2 3 #F 13C.,

3.6.1 I/O B4R

GWINSR %% FPGA /™ il I/O 4% 4 4> Bank, #1E] 3-6 fix, &4
Bank AL 1/O HE Veco. NHE SSTL, HSTL %5 I/O f A bnifE, &EAS
Bank ib$g i — N7 12275 L & (Vrer), P AT BLIE RS 10B W B 1 Vrer
P (5T 0.5%*Veco), HATIEFESMBH Veer MIA (] Bank FEE—A 110 &
JEAE AR Vrer BTN o

& 3-6 GWINSR-2C/2 #8# 1/0O Bank 7 REE

| /0 BankO |
I Top —

TER]
Wby

™iueg O/l

GWINSR-2C/2

equed O/l

Bottom
| 1/0 Bank2 |

3-7 GWINSR-4C/4 28t 1/O Bank % ~EE

| /0 BankO | | 1/0 Bank1l |

Top

GWINSR-4C/4

whiry
2jueg O/l

Bottom —
| /0 Bank3 |

GWINSR-2C/2 234538 LX F1 UX BN FiAS
GWI1NSR-4C/4 % FPGA 7= 532 £ LV A,
GWINSR %% FPGA ;= iz H & Vee N 1.2V;

DS861-1.3 18(102)




3 &l

=
5

I

3.6 ff N f AR

DS861-1.3

LX FRA A N B LR 48, SR Veox T2 X E N 1.8V, 110
Bank HLJE Veco FIMRHE R ZAE 1.2V, 1.5V, 1.8V. 2.5V, 3.3V H /L RiF
WH.

UX A Z8 A1 N AR e M A e 2%, SCRFA B U Veox 0B N 2.5V/3.3V,
I/0 Bank % Veco AIMRTE 75 Z4E 1.2V, 1.5V, 1.8V, 2.5V, 3.3V HEH R
TECE

LV [RAERAFE N A LR E RS, B AR Veex 3CFF 1.8V, 2.5V #
3.3V, /0 Bank HJE Veco PR EAE 1.2V, 1.5V, 1.8V, 2.5V, 3.3V
A RERE .

!
e GWINSR-2C/2 N igsE LX MiAN I /& UX fRA K #51F, BANKO HAE MIPIH#IART Vecoo

FWEN 1.2V, BANK2 F1E MIPI i Vecor TR E N 1.2V; HHH LX BUARK MIPI

(R FEAY BRI 21 UX A 211K MIPL S FE 1) 60%:;

e  GWINSR-4C/4 #3114 BANKO/BANK1 H1E MIPI i A, VCCOO/VCCO1 T B A 1.2V,

BANK2 FI{E MIPI %t i VCCO2 T E A 1.2V; JFH VCCX % & N 1.8V i MIPI (1]
TEREAY Beik 3 VCCX &8 K 2.5V/3.3V K MIPI 33 EE (1] 60%;

o ZFTHOHBRAKARGEHIRERZTH L.
ANEIR) 1O B FRAERT Voco ISR WIER 3-2 Fis.
% 3-2 GWINSR 7% FPGA @Y #Fait /0 (B X o kil B

VO bR | S Bank Veco(V) 0t IR A F1(MA)
LVTTL33 EER 3.3 4,8,12,16,24
LVCMOS33 EER 3.3 4,8,12,16,24
LVCMOS25 PR ik 2.5 4,8,12,16
LVCMOS18 FA U 1.8 48,12
LVCMOS15 FA Vi 1.5 4.8
LVCMOS12 FA Vi 1.2 4.8

SSTL25 | =€k 2.5 8

SSTL25 11 =€k 2.5 8

SSTL33_| =€k 3.3 8

SSTL33 11 =€k 3.3 8

SSTL18 | FA U 1.8 8

SSTL18 11 FA U 1.8 8

SSTL15 FA Vi 1.5 8

HSTL18 | FA Vi 1.8 8

HSTL18 I A 1.8 8

HSTL15 | A 1.5 8

PCI33 A 3.3 N/A
LVPECL33E Ehy 3.3 16
MVLDS25E Ehy 2.5 16
BLVDS25E £y 2.5 16
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3 N4 3.6 H N Hi R
/O % A itE FANIFE Y Bank Vceo(V) it 3K HE 71 (MA)
RSDS25E Fy 2.5 8
LVDS25E ZE5y 25 8
LVDS25 ZEhy 2.5/3.3 3.5/2.5/2/1.25
RSDS Z5y 2.5/3.3 2
MINILVDS Foy 2.5/3.3 2
PPLVDS FEoy 2.5/3.3 35
SSTL15D ZE0y 1.5 8
SSTL25D_| ZE0y 2.5 8
SSTL25D I oy 2.5 8
SSTL33D_| oy 33 8
SSTL33D_I Foy 33 8
SSTL18D_| FEoy 1.8 8
SSTL18D I FEoy 1.8 8
HSTL18D | FEoy 1.8 8
HSTL18D I ZEoy 1.8 8
HSTL15D | ZEoy 1.5 8
DS861-1.3 20(102)




3.6 ff N f AR

DS861-1.3

% 3-3 GWINSR X#FHHMIA /O XB RS HERE

/O fAFrifE | B¥i/Zsr | Bank Veco(V) XFFEIBHOIAT | R T E Veer
LVTTL33 FA S 1.5/1.8/2.5/3.3 & @
LVCMOS33 FA S 1.5/1.8/2.5/3.3 & i
LVCMOS25 | Hii 1.5/1.8/2.5/3.3 B i
LVCMOS18 | Hiiji 1.5/1.8/2.5/3.3 B i
LVCMOS15 | #ifi 1.2/1.5/1.8/2.5/3.3 | & Fi
LVCMOS12 | #if 1.2/1.5/1.8/2.5/3.3 | & %
SSTL15 B 1.5/1.8/2.5/3.3 % &
SSTL25 | B S 2.5/3.3 o &
SSTL25 I Fi 2.5/3.3 % &
SSTL33 | B 3.3 i &
SSTL33_I B3 3.3 i 2
SSTL18 | ek 1.8/2.5/3.3 i e
SSTL18 I b 1.8/2.5/3.3 % &
HSTL18_| b 1.8/2.5/3.3 % &
HSTL18_II b 1.8/2.5/3.3 % P
HSTL15_| B 1.5/1.8/2.5/3.3 % &
PCI33 B 3.3 = i
LVDS ZE5y 2.5/3.3 i i
RSDS ZEy 2.5/3.3 i i
MINILVDS F4y 2.5/3.3 i &
PPLVDS ZEoy 2.5/3.3 % %
LVDS25E ZEoy 2.5/3.3 74 o
MLVDS25E FEy 2.5/3.3 % 5
BLVDS25E FEy 2.5/3.3 % 5
RSDS25E oy 2.5/3.3 e o
LVPECL33 oy 3.3 i o
SSTL15D E4y 1.5/1.8/2.5/3.3 % &
SSTL25D | Z4y 2.5/3.3 % &
SSTL25D Il | #%% 2.5/3.3 74 o
SSTL33D | ZEoy 3.3 74 o
SSTL33D Il | #% 33 74 o
SSTL18D _| F4y 1.8/2.5/3.3 % Fi
SSTL18D Il | #% 1.8/2.5/3.3 i o
HSTL18D | FEIy 1.8/2.5/3.3 i o
HSTL18D Il | %4y 1.8/2.5/3.3 %5 i
HSTL15D_| F4y 1.5/1.8/2.5/3.3 %5 %5
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3 G A

3.6 ff N f AR

3.6.2 H LVDS &it

GWI1NSR-2C/2 #244:[) BANK1/2/3 5 E LVDS %, {HEATEN
#1100 KR UEH N\ 2243 UL IC B FH s GWINSR-4C/4 #2414 1#) BANK2 32 #FH LVDS
W, (H2ASCRFAES 100 Mgt A\ 22 73 VUEC B . GWAINSR-2C/2 #3111
Bank0 S FFPES 100 K AN 22 53 ULEC FERH, (HAEASCFRFE LVDS Hith
GW1NSR-4C/4 #3111 Bank0/1 SZF¢ B 100 Kb A\ 22 70 ULHC L B, {H 42
ATFFE LVDS #i . 4k, 10 3 HF LVDS25E. MLVDS25E. BLVDS25E
SEE SRR, PRV RHE S L UG289, (Gowin ZZ &4 (systemlO) /7
75 )

B LVDS M4 g% RS 2 L UG862, (GWINSR-2&82C #4444 Pinout
FH) 1 UG864, (GWINSR-4&4C Z/F Pinout F/)-

LVDS K% N\ i 10 7F5Z A0 100 KR afk 2% s e BE VT AL, it S K
3-8 Fiomo

[& 3-8 & LVDS &it&-EEE
0 GWI1NSR -

Rtk _ = | pis

txout+ 500 L)‘%n"' ~ ; %(2]1&509 rxin+

—@—1 ) ; E_ | b

100 Q —| ) <
1o T et [ > B > e m il

txout- rxin- 3l txout- rxin-

A A
1 \10 Buffer 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E %%y 10 #u UL A B FH W 2% 15 2 WL
UG289, (Gowin £ 2/ (systemlO) H 1755 )s

3.6.3 1/O iB48

DS861-1.3

K 3-9 ;5 GWINSR £ %] FPGA F= 5 11 110 38 5 1k H 38 4y
3-91/0 iBiEH T = E

TCTRL | TCFF >
GNDF}
» SER 7
IS
TDATA | » OUTFF > /?>‘{E§
IODELAY
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3 LN 3.6 H N\ Hhr s b

K| 3-10 Jy GW1NSR £7%1 FPGA P25 181 11O B3 (K1 NEB4Y

& 3-10 I/O iZ BN T~EE
> cl
DI
» INFF DIN
IODELAY e
]

» |EM N IDES >l Rat

] ale
Sel - Q

GWINSR %71 FPGA 7= 5 110 P ) 240 A i B 0
ERIE R

K 3-11 NIEiR MR IODELAY. GWINSR %71 FPGA 7= 5L 4/ 110
#ALS IODELAY fide, SILR{L 128(0~127)F MIIEIR, — 5 K ZEIR I ] )

4 30 ps.
3-11 IODELAY ~&HE
DI | >L\/{>D{>{>L» -~ DO
DLY UNIT
SDTAP |
SETN | DLY ADJ - DF
VALUE | >
B PR R IR 1 5 2
ER AT
FEER], A5 IEM BH— i A R s S O, IODELAY A fg
(R i) FH - N R
/O HERF

K 3-12 s GWINSR £7%1 FPGA 7= H) 1/0 Zif st . GWINSR &
5 FPGA 77 Sl IR 11O #RHLAE AT g By N\ 2747 2% INFF . fr H 27 47 2% OUTFF
e FE % 1) 27 7 4% TCFF.
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3 G A

3.6 ff N f AR

& 3-12 GWINSR B I/O FEFE~=E

s RG] e
.~ CE
. —>cCK
R

e CE nJLAgwAE WK H T4 24(0: enable)sk = H 74 %((1: enable).
o  CLK ] DAgmAe Ay b Al BT FEAT Al
e SR AUgmFE N DI B SET/RESET 8L (disable).
o FiAFAR Al LARAE N T AE A (register) Blfil & 5 (latch) »
IR R
HURERE B (1EM) A2 A SR EURE B 1099y, A T A DDR #x0, Wi 3-13
FrRo
[# 3-13 GWINSR H IEM ;R EE

CLK [ &> — > LEAD

(D N — IEM < ] MCLK

RESET [ >— —1 > LAG

fR 3% DES &k

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

£ {£38% SER %R

BN T /O AR 1R R sR AL As SER BEER, £R 1 /0 TR
e

3.6.4 /O BB I{EER

DS861-1.3

GWINSR %% FPGA 7= 110 B L Fr 2 Fh TAERE R . —F TIE
B, /O(EL 110 Z A E 5 X)) X ] UL B 5 5 MAE 5. INOUT
Sk ESEHE S G =8RSS,

AP 2 I# SRR 10 2%, GWINSR-2 HIE
IOL6(A,B,C....J) R £f 10 4.

EHiBR

AN 1 1/0 B 3-14 Fion, AU N{ES TC. DO LK DI
HZE CRU 583 F N &Rz
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3 LN 3.6 H N\ Hhr s b

& 3-14 ZEEATH /O EREHTEE

TC |
DO | é—»—@ 10 PAD

DI <

SDR &=

FEXT T iEAR R, SDRAACKA T 110 Zif74%, Wil 3-15 fon, wJ LA
A B 11O I e fE

[ 3-15 SDR £ T /O iZBLEHMrEE

TCTRLL > | D Q
CE
—>CLK
~ SR
DOUT | D Q- > e [<|ioPAD
O_CE | CE
O_CLK | o—— >CLK
O_SR| SR
DIN <
—
ICE(_ >~ CE
| CLK[ > >CLK
ISR > SR

!

e CLK{ffE(ES O_CE Al |_CE v LAHc &y BT B oA B P fdi B

o HES O_CLK Al 1_CLK n] PATC &y b FH fi 2 2R B i

o AKHEENES O SRAMI_SR LA E NFEBEA., FH BN, REEL. RS EM

koA B A g
e  SDR #IU T 1/O 174 H oo ] DD & 18 257 7 25 51 Latch.
iEA DDR #5¢
7EiEH DDR #3F, GWINSR £%] FPGA 7= i v] DLSZ Fr e s i 110 3

.
K 3-16 ~i#EH DDR i\, PAD 5 FPGA W HEHZE L A 1:2,
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3 &l

>
B

3.6 ff N f AR

A\

I

[ 3-16 I/O iZ%EH DDR SIAREE

D—»

IDDR /3> QLO]

CLK —»

K 3-17 ~iEH DDR #iHl, PAD 5 FPGA WH#ZHHEZEL A 2:1,
3-17 I/O iZ%E /) DDR #it R~ = E

D[1:0] —/4»>

CLK —»

ODDR —>Q

IDES4 &=
IDES4 #3:, F, PAD 5 FPGA W& HEZE N 1:4.,
[ 3-18 I/O B384 IDES4 i\~ =

D »
FCLK —»
PCLK —» IDES4 —4> QI3:0]
CALIB —»

RESET — »

OSER4 &R,
OSER4 3, , PAD 5 FPGA WHZHIHEZLL A 4:1.
3-19 I/O iZ%8HY OSER4 #itl &= E

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

RESET ——>»
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3 &l

=
5

I

3.6 ff N f AR

DS861-1.3

IVideo &3

IVideo X, PAD 5 FPGA ¥ H LN 1:7.

3-20 /O iZ4BHY IVideo N R EE

D—
FCLK ——>»
PCLK ——>
CALIB —>»

RESET ——»

IVideo

<«—— CE

—4> Q[6:0]

Varl |
FE!

IVideo 11 IDESS8/10 % (5 FIAHAE 1/O M. 0% #im 1/0 brvE, W) 1/0 2K AR

o FEXAMEIL T, SDR LA AR AR w] LA

OVideo 185%,

OVideo # R T, PAD 5 FPGA W iZ =LA 7:1.

[ 3-21 I/O iZ3E# OVideo Hith ~EE

D[6:0] — 5>
FCLK —>|
PCLK —»

—>

OVideo

IDESS &3\

IDES8 #:, N, PAD 5 FPGA W& ZE N 1:8.

3-22 /O iZ%8HY IDESS SN =R E

D—
FCLK ——>»
PCLK ——>»

CALIB ——>,
RESET ——»

IDESS8

g > Q0]

OSERS &3

OSER8 #: T, PAD 5 FPGA A E#iZ % 1N 8:1.

3-23 1/0 iZ48 /) OSERS it ==&

TX[3:0] —#4>
D[7:0] —7g>

FCLK ——>»
PCLK ——>»
RESET ——»

OSERS8

/o> QL]

IDES10 23

IDES10 # =T, PAD 5 FPGA W8 iE %N 1:10,
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3 ikl

3.6 ff N f AR

DS861-1.3

[ 3-24 1/O B4 IDES10 SN ~EE

D—
FCLK ——>»
PCLK ——>
CALIB —>»

RESET —»

IDES10

/40> Q0]

OSER10 &5

OSER10 £ F, PAD 5 FPGA WN#FZ# %ty 10:1.,

3-25 I/O iZ%8#9 OSER10 ¥t R EE

D[9:0] —4 >

FCLK ——»
PCLK ——>»
RESET —>»

OSER10

*»Q

IDES16 &%,

IDES16 # R, PAD 5 FPGA N ZHHEZE N 1:16.
& 3-26 /O 238/ IDES16 it~ =E

D—»
FCLK ——>»
PCLK ——>
CALIB ——>»

RESET ——>»

IDES16

—4> Ql15:0]

OSER16 &5},

OSER16 %, PAD 5 FPGA WN#FZ M % LN 16:1.

3-27 I/O iZ38H9 OSER16 M m=E

D[15:0] —#4¢>

FCLK ——>»
PCLK —>
RESET —>»

OSER16

HQ
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3 G A

3.7 BUIRi A FEH LA i A LR

3.7 BURERSBEH FRHiE AR R

3.7.1 Ejr

DS861-1.3

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

GWINSR %% FPGA =i feflt 7 F & PR S AL A 2 5 . 1X
SN 28 URTL BRI, DUATRIIES, AR5 FPGA BE%1H . [Alik
FRNHORES LB S (B-SRAM). 7£ FPGA %434 B-SRAM
5 3 CFU HIf7 & .

B-SRAM 7 FE Fh I RE »

Fi{E Cortex-M3 ] SRAM %, A Cortex-M3 #244t &3 1 5 s 52/ 5 17
it ThRE, HiE REMIE4T. Cortex-M3 @it AHB 2k Se I B 3 5
P15 32bits, A4~ B-SRAM $24}t 8bits ##iE, HubkiRfE A 2048,
MY N 64Kbits. ML AGEFFHAE FPGA 1A /7 -

H1E FPGA (¥R, 51 B-SRAM A] it & % = 18,432bits(18Kbits).
LIS AN RE L FAE Cortex-M3 AbHE28 R4 1) SRAM . FE 4t 13 E A L3
i 5 Single Port, Xt #5258 Dual Port, £ X I 420 Semi Duall
Port, R A7 i gt 76K 3-4 15 T B-SRAM {55 K I REREIE -

P8 HUIRFR S BENLAE ik 22 BHEOU A P s e RE RTHGR AL 1 IRRE . BAR

B-SRAM HAL ) 5 Fh I GE «

1 /MR K &0 18,432bits

I B A5 3 190MHz

i 5K Single Port

X A5 Dual Port

Py X F A Semi Dual Port

RO ISAL Parity Bit

PR fit A it 28 =0 ROM

K 5 N 1 A2 F) 36 £

Z e {E#E 20 Mixed Clock Mode
2304 55 FE A5 20 Mixed Data Width Mode

FEXU- 5 LB B 80E 98 B SR 71T 8 fE T BE Enable Byte

S EAL, AT EPREIL

1E# %5 Normal Read and Write Mode
J53L)5 5 Read-before-write Mode

185 Write-through Mode
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3.7 BUIRi A FEH LA i A LR

% 3-4 B-SRAM {5 E21hEE

Uity I 44 F% 75 If) iR
DIA | A i ARG 5
DIB | B i H H NG 5
ADA | A i M hE(E 5
ADB | B i k{55
CEA | A i B B RE(E 5
CEB | B %y I B BEAE 5
RESETA | A i A A3 B G 5
RESETB | B Ui & £ d E A 5
WREA | A G I SRR 5
WREB | B i L/ S Re (55
BLKSEL | R T HUE S 5
CLKA | A i R S E 5 5
CLKB | B it 152/ 5 I 55 5
OCEA | A ity U S 27 A7 A I B AT e (5 5
OCEB I B ity [ % 2 A7 2 I B REAE 5
DOA o) B A vl
DOB 0 it B i
3.7.2 FHERELEERERN

GWINSR # %1 FPGA 7 il (I BCIR A B A LA it o ] SCRF 2R (10 2t 58

B, Wk 3-5 fiw.

DS861-1.3
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3 G A

3.7 BUIRi A FEH LA i A LR

+® 3-5 FhifRELETIR

MO | RO Py St
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 2Kx 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32
2K x 9 2K x9 2K x9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36

3.7.3 FiERR S MR AL

GWINSR #7471 FPGA 7 il (IR A B A LA it s B 5 ] SCH iR 15 200
290 FEFRAT o AE XU AR 2R O X0 AR T, 38R0 5 [ s 96 5 ) AANTA,
B 75 S 5% 3-6 MIFR 3-7 HBC B RN

+® 3-6 Wit B A RS HIR TR EFIR

DS861-1.3

S

B

16K x 1

8K x 2

4K x 4

2K x 8

1K x 16

2K x 9

1K x 18

16K x 1

*

*

8K x 2

*

*

4K x 4

*

*

2Kx 8

1K x 16

2Kx9

1K x 18

!

PRI %7 RN SCRF IO
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3 LA 3.7 YUk e A BEALAE ik 3SR b
R 37 AR ORASEEHIEREREEYIR
3
S
16Kx1 |8Kx2 4Kx4 2Kx8 | 1Kx16 |512x32 | 2Kx9 | 1Kx18 |512x36
16K X l * * * * * *
8K X 2 * * * * * *
4K X 4 * * * * * *
2K X 8 * * * * * *
lK X 16 * * * * * *
512x32 | * * * * * *
2K x 9 * * *
1K x 18 * * *

!
FRIEA 57 {305 R R
3.7.4 FH{EEEThRERCE
B-SRAM S 1iffifiE (byte-enable) IhfE. A LU ANEE, Hitk
WIEBERIME T BN MPER SRk 2R T . 32/5 1 HE 15 5 (WREA,
WREB), /% byte-enable Z¥(ik 1 | T4 B-SRAM )5 #:4F .

3.7.5 KL ThEEEL =
B [ BUlR 0 A5 B LA (8 S84 B B-SRAM 4 B T ReIo Br [KAC B . 494>
I O LA KRS, T LA KA SE . 5 B R A R SR (E
HBRATIRAL.
3.7.6 EEH#4E
® I (I HUIR B S BEHLAE i S B B (3 N A7 S8 SRR D 5N
© i B AR T P K L A A S P B
® it ZF /748 ] 57 #% bypass-able.
3.7.7 FEBIFR

B-SRAM 37 ¢ I I i S FEHLAA G 28 w1 U610 . £ LS FEH, B-SRAM
TEENUIRAS, IrAEEH TN 0. IWIRASHE A T R i /i 24, ROM.

3.7.8 TFEERRRIEIER

B-SRAM [l \ & 47 & W] FHRSCHF AP S #RAE, it A 4 7T DU IR
IKEE T AT 2R KR = F P T HPERE . B-SRAM H& AL Wi 145V E A5 20 mT I ok
SCHPARATAE AN L RERAE,  AnP RS RPN IO S, B AN
[ IR R ) — AL A AT — N5 i A A B a] DU 58 AT
ipgzip
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3 254 3.7 Hulk A B LA A

=
5

I

Bim OHR

78 B 1R, B-SRAM A LLZE — AN VA X B-SRAM 34T 132805 1
ESHAET, BENMEHE LT B-SRAM i . SZRFIER 510
(Normal-write Mode) i 5 5 2 (Write-through Mode). 4% &5 17 2% 55 i
(Bypass) i, Hr&d HHLAE [F] — NN ) BT, B 2K x 9bits A7 AR
HE B Q&) 3-28 Fivw .

& 3-28 Bin O FEENIEE

DI[8:0] —/5—>
AD[10:0] — 1 >

WRE —— >
CE——>
B-SRAM 7;» DOI[8:0

CLK — 9 [8:0]
RESET — >
OCE —— >

BLKSEL[2:0] — /4> || BYTE_ENABLE

NERABHIH T AR A B A

= 3-8 s OFMRAECEENTIR
JRiE it B A BE(bit) | WO | FAERE | BRI
B-SRAM_16K_S1 16K 16Kx1 | 16,384 |1
B-SRAM_8K_S2 16K 8Kx2 |8192 2
B-SRAM_4K_S4 16K 4K x4 | 4,096 4
=P B-SRAM_2K_S8 16K 2Kx8 | 2,048 8
B-SRAM_1K_S16 16K 1K x 16 | 1,024 16
B-SRAM_512 S32 | 16K 512 x 32 | 512 32
B-SRAM_2K_S9 18K 2Kx9 | 2,048 9
SPX9 B-SRAM_1K_S18 18K 1K x 18 | 1,024 18
B-SRAM_512_S36 | 18K 512 x 36 | 512 36
Wim R

B-SRAM SZHEXU S, LA 3-29 Jyfil, 77X B AN v 1Al T 454 -
® i [ [ I AR
® i [ [ I S 4 AR
® LA AR
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3 G R 3.7 Hulk A B LA A

B 3-29 Wim O FiERRIER
DIA[15:0] — /5> i ZSE[E:S]]
ADA[9:0] — /5> 10 .

<«— WREB
<«—— CEB
<«——— CLKB
<«— RESETB
<«——— OCEB

/> DOB[15:0]

WREA ———>
CEA ———>
CLKA ———»

RESETA ——»

OCEA ——»

B-SRAM

DOA[15:0] <« 45— BYTE_ENABLE
[15:0] 16 D - <«—/3— BLKSEL[2:0]
7 3-9 WA T X AR A A .
% 39 Wim OF MR EERTIR
JRiE i B A 5 AEDit) | WO | FHERE | BERALE
B-SRAM_16K_D1 | 16K 16K x 1 16384 1
B-SRAM_8K_D2 16K 8K x 2 8192 2
DP B-SRAM_4K_D4 16K 4K X 4 4096 4
B-SRAM_2K_D8 16K 2K x 8 2048 8
B-SRAM_1K_D16 | 16K 1K x 16 1024 16
- B-SRAM_2K_D9 18K 2K x 9 2048 9
B-SRAM_1K_D18 | 18K 1K x 18 1024 18
W m AR

MBS 78X 1K x 16bits #E3, W] S A BLERAE AT HRAR .
(BN Al — i DA REMIR S 8AE, RS Admd s, B g Hi%k,
3-30 ARk O R IR N AEE

DIA[15:0] —/ 5>
ADA[9:0] —/5—> <5 ADB[9:0]

WREA ———>
CEA ———>
CLKA ———>,
RESETA ——>

BLKSEL[2:0] —/g—>

B-SRAM

D BYTE_ENABLE

<«——— CEB
<«——— CLKB
<«—— RESETB
<«— OCEB

—#s> DOB[15:0]

DS861-1.3
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3 &l

e
pan

3.7 BUIRi A FEH LA i A LR

A\

I

% 3-10 A T O X R T A e A
& 3-10 AR O FHEEERATIR

JR i B B 15 AEDit) | WO | FHEIRE | BERAL
B-SRAM_16K_SD1 | 16K 16K x 1 16,384 1
B-SRAM_8K_SD2 16K 8K X 2 8,192 2
B-SRAM_4K_SD4 16K 4K X 4 4,096 4

SbP B-SRAM_2K_SD8 16K 2K X 8 2,048 8
B-SRAM_1K_SD16 | 16K 1K x 16 1,024 16
B-SRAM_512_SD32 | 16K 512x32 | 512 32
B-SRAM_2K_SD9 18K 2K x 9 2,048 9

SDPX9 | B-SRAM_1K_SD18 | 18K 1K x 18 1,024 18
B-SRAM_512_SD36 | 18K 512x36 | 512 36

RiEgEX

B-SRAM m] it & i A s A e i, ani 3-31 Firas . FH P Rl A7
SRWAEA S, R g AR ORI GR L R g . F P BRI ROM
FINZE, GMAVIUE SO . R 28 b FE YRR I R 58 VT UG AL B A
3-31 RiEER EiEER

AD[9:0] — 5>

CE— >

CLK ——»
B-SRAM
RESET ——>»

BLKSEL[2:0] —/5—>
DO[17:0] < /g
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3 G R 3.7 Hulk A B LA A

G4 B-SRAM At & i — 4 16Kbits ROM. % 3-11 F141 1! T ROM #i

AT ERLE
% 311 REMEEATI%
i A 8 (bit) ﬁfﬂﬁ R | R
B-SRAM_16K O1 16K 16K x 1 16,384 1
B-SRAM_8K_O2 16K 8Kx2 | 8192 2
B-SRAM_4K_ 04 16K 4K x 4 4,096 4
ROM B-SRAM_2K_O8 16K JKx8 | 2,048 8
B-SRAM 1K 016 16K 1K x 16 1,024 16
B-SRAM 512 032 16K 512 x 32 | 512 32
B-SRAM 2K 09 18K 2K x 9 2,048 9
ROMX9 B-SRAM_1K 018 18K 1K x 18 1,024 18
B-SRAM_512_036 18K 512 x 36 | 512 36
L
(AR, SR {5 5 RESET FAHA 477 SRR At S8, TR eI
BB

3.7.9 B-SRAM #{E#ER

B-SRAM 3§ 5 Pl fEREs, 45 2 it fEai0(53 #15 Bypass
Mode, Ji/K&kizti= PipelineRead Mode)Al 3 Fh 5 /4% = (1F % B 1
Normal-write Mode, 5 #3: Write-through Mode, Z&i% )5 5K
Read-before-write Mode).

ERIEER

M B-SRAM 52 HH £ 6 3t A Hh 25 A7 4t BN T8 I A R A AR
MIKLEIER
. FEIFD 5 NAEMGAS I, A3 R A7 A7 A o OB 2XnT SCHF 30N 96 B A K 36
A
F iR

AN ¥ PR A7 gy, BE CR B AR A7 25 (Memory Array) % H .
3-32 BiwO. PhMm O K&k A= TARKLER

AD
Dl —>
Input Memory .| Output
Register | Array "] Register DO
A F L A
CLK
WRE
OCE
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3 G R 3.7 Hulk A B LA A

WREA ADA ADB WREB OCE
DIA —>»
Input Memory N Out_put DOB
Register Array Register
CLKA —», T
CLKB
CLKA ADA  ADB CLKB
> « e
DIA—» _/MPut > < Input o pig
Register Register
WREA Memory WREB
Array
.| Output Output |
| Register Register
OCEA —> <——OCEB
DOA DOB
B#HERN
EHSER

Xf AN AT IEE S HEAE, i i BEE A . BEAEEE A S H
PLAE B3 1

BEEK

FERRET, XA DT S ERAERS, BN 2 B i R
t

FEEFRR

FEMRET, XA DT S ERAERE,  JFORM e 2 H L e 1Y
Ml BHABE S AMNFIT,

3.7.10 BH$hiER
7% 3-12 1A H T ANE B-SRAM #5E20T AT 8 FH G B A AR =
%= 3-12 FMESNEL E I3
R o A 5 R ity 4B Phy Lty AR By AR
b 7 B A A 2 Yes No No
SRS 5y Yes Yes No
Fug TR Ep R | No No Yes
Ih 37 B iR

Pl 3-33 R 1 AEX S AR T L i e AR, B 1 & — A

37(102)




3 A

=
5

3.7 BUIRi A FEH LA i A LR

MASLE AT . CLKA (S 536 T im0 A ATA &5 /7 8%, CLKB {5 7 i 1

B KT & 7o
3-33 JHAZET PRI
CLKA ADA ADB CLKB
- Input Input
DIA Register Register DiB
WREA Memory WREB
Array
| Output | | Output |
Register Register
OCEA—>» <«— OCEB
DOA DOB
SRR

B 3-34 R T AED X TR R (R332 5 i el AR 2 AN o 1 % A —
/\EIT!EEF i (CLKAYE S 7 5m H A S ANEdE . 5ok Alise/ 5 f# 6
55 . SN (CLKB)E 5] 1o M B i 8 . s hbFl e fd Re (5 = .

[ 3-34 IEER#RR
WREA ADA ADB WREB OCE
DIA —>»
Input Memory Output
Register Array " Register DOB
CLKA—> T
CLKB
B i O B R
K] 3-35 o 1 i I AR I
3-35 Bim O EER
AD
DI ——»
Input Memory Output
Register | Array "] Register DO
A r L A
CLK
WRE
OCE
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3 G A

3.8 M/ INFE B (GWINSR-2C/2)

3.8 A RIAFAIFE(GWINSR-2C/2)

3.8.1 Ejr

DS861-1.3

b
[@%)

wN P @

GWINSR-2C/2 #4F P ik 128 KB [ N7 %5 (User Flash), SZ#F =11
It H = B 7 02 BRI

F{F Cortex-M3 F& /7 A7 il SIS P INAF SR R AR SR, AREB A
P HBEEE Z) S A7 A B

FEZR A DUAL BOOT F#R=, H W F# Flash ZIE/E N —
PPl SR AR R SR, F P IR N 38 Uil B Uo7 i s it
XA, SEELA P DUAL BOOT F#iiE .

TR R B .

32bits 4 A\ th

TR R

- —JUF#EAA N 128 x 32bits
- —3k 256 11

PO A, AR

- BEZHUNE] 30ns

- 5 AIME 30us

- TUHEBRESTE] 2ms

- PEHREEERIN[E] 10ms

K Ih#E

- IDLE #Ez(HIA 100uA
- EREHI 60uA IMHZ
- AR 2.4mA

- BEBRERAEHLIR 2.4mA
100,000 K 5 /#7514
R 10 4F B IR A7 e
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3 N4 3.8 i P INTE R IH(GWINSR-2C/2)

3.82 kO
K 3-36 s GWINSR-2C/2 23 Fr FH F INAEAR LS SAE K]«

& 3-36 A FIRTFIROES
DIN[31:0] —4>—>] «—— RESETN
ADDR[14:0] —=—> «——— SERA
AE ——>{ GWINSR-2C/2 |«——— MASE
CS — > 1zglll/'\l?/>lyte «—— OE
PROG ———> —5—> DOUT[3L0]
NVSTR ———> > TBIT

*® 3-13 FI PINFIER(ES LA

B DA 57
RESETN | BAES, KA.
DIN[31:0] | EAEITE TN
ADDRJ[5:0] | bk
AE | HuhAE REfE 5
CS | FiE g
PROG | R finefs s
NVSTR | B ENNES
SERA | TR G S
MASE | BRI RS 5
OE | At e
DOUT 0 A
TBIT 0 B IR e AR R E T
!
[LE6IE S Mk 5 AR (S 5 o 144 8K

3.8.3 T hitARET R

FH P 5048 N A7 R R 75 28 128KB, H 256 TUZH i, B 7T K /N A 512byte,
Y RNWIAT, —ATHFE 64 A 32bits TIELHE

% 3-14 i PRARIN bt &
PigriEeSi RS Tk 32bits ik 51 h bk %k £
Al4 | A13 | A12 | A1l |A10 | A9 | A8 | A7 A6 A5 | A4 | A3 | A2 | A1 | AO
X8 X7 X6 X5 X4 X3 | X2 | X1 X0 Y5 Y4 | Y3 | Y2 | YLl |YO

DS861-1.3 40(102)




3 N4 3.8 i P INTE R IH(GWINSR-2C/2)

£ 3-15 A A E R INFHbuERR ST

T PR TR 32bits H#E Filthhik % %
Al4 Al13 Al2 All Al10 A9 | A8 | A7 A6 A5 | A4 | A3 | A2 | A1l | AO
0/1 0/1 0/1 0/1 0/1 0/1 0/1 | X1 X0 Y5 Y4 | Y3 Y2 |Y1l |YO
3.84 BIEEABHSE
F P a] DB IS 3 #3605 SR A R P EER L, BRI 3-16 Aix.
R 3-16 BEER ALK
MODE CS | AE OE | PROG | SERA | MASE | DIN DOUT | ADDR | NVSTR
IDLE L L L L L L X Z X X
152 H R H L L L X DOUT | ADDR | L
5 H R L H L L DIN Z ADDR | H
TR H R L L H L X z ADDR | H
BithyEky | H R L L L H X z ADDR | H
3.8.5 FHR{E
Flash HizEe/ERALT ROM WIS, Bdm s R S5 2 LR 264
AE (E 5 Him, B EE T A (=5ns), 7 AE [F_EFFE, Huhb gk
1Fo
OE i Refs 5him, (=1ns) s HIl{ek B & W DOUT &, Hdhik
HY s ] A 30ns.
3.8.6 G#1E
HEAEHT TR BN B G N A =S A3 T ¥R bR e AE,  RUONAE flash 2%
PEgmFE R AR 5y RMEAF B SR B, HEEREM 1280, REEREEA AL
Bz 072 1,
Flash 15 #:/E (B3R 0L T SRAM [ E#1E, 52 S #HAE =2 AE.
PROG f1 NVSTR NEH . 5 ANBIEHE FhE B BT e & U, 396 2 ZE 7 B[]
(=5ns), £ AE 8 ETHE, BaE bbby aifs. AE A HEF)E, e
NVSTR 1Z 51 _E T VSR EERTE] (=10ns), NVSTR {2 528 A&, iR
YmFE RIS A bk, 5 NBE] A 30us.
3.8.7 HEBRERIE

P INAE SCRE TR BR AR RS B, DU BRI S [H) 2 512byte, PR
Ry [A] AN P AR A S B 2 SERA s T, A R BERR IR 2
THERR, 24 MASE Dy TN, A RO RR B AT e R

TR TE TR RR R /E 75 2 AE. SERA 1 NVSTR Ay i-F. #
BRI SR AT L, R AL A (=5ns), 1E AE I ETHE, bbb
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A\

I

3.9 [/ N I (GWINSR-4C/4)

7. AE BN TS, 12 NVSTR (551 E TSR 8] (=10ns),
NVSTR E 548 N -, XS HbhE At =S (R 4Bk, B8 1, TU#RRR
B 18] 4 2ms.

TRRIERR AR SE B BRI 1E 75 22 AE. MASE Al NVSTR i
Voo HEBRIIHBIESR AT HE S LE, B ILRR] (=5ns), fE AE [ B, Hh
BEBEBIAT . AE A2 9 iR B IS, Bl 2 NVSTR (55 (1 AR KRR =10ns ),
NVSTR {55429 L, W Rk (476 23 R R, By 1, B
BRI 1E] 9 10ms.

3.9 A RIAFEAIFE(GWINSR-4C/4)

3.9.1 &Y

DS861-1.3

GW1NSR-4C/4 Z5fFPix 32KB [ H F [N A7 B2 6 (User Flash), SCEEFIFf
Ihee, HHFREH 0% BRI

1./1F Cortex-M3 R/ (K474, i F P INAZ SR R AR, RNEES N,
2. N PR EE 5 R A it TR IR

F P INAE AT A7 B e AP e i, —4T i 64 ANFIAFAE FR e
%, FIAEAE RGN 32bits, T/ IC & BN 64*32=2048 bits. ##
Wt fE S R TR, — TR 2048 775, Bl—TAL4 81T, kiR
FioR:

e 10,000 /X5 7 i i

o it 10 4 K HE PRA7RE /I (+85C)
o Hilafisi: 32

e K& 128 17*64 41*32 = 256kbits
TURRAES): 2,048 1T

PR TR R - FE R

WP AI% ;. 40MHz

FYmMPERT A <16ps

LRI ). <120ms

L

- PREEARLEN R 2.19mA/25ns (Vec) & 0.5mA/25ns (Veex)(MAX)
- YmFRIEERREEIE: 12/12mA(MAX)
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3 G A

3.9 [/ N I (GWINSR-4C/4)

3.9.2 IsAES

i 3-37  GWINSR-4C/4 #31F 8 H P INAF AR ERAE S HE «
& 3-37 GWINSR-4C/4 B FIRFiROEE

XADR[N:0] ——47> «———— XE
YADR[5:0] —/5—> «—— YE
GWI1NSR-4C/4
DIN[31:0] —%> NVM «——— SE
32K Byte
DOUT[3L:0] +—5— «——— PROG
NVSTR ————> «——— ERASE

& 3-17 A PINFRR(S S AR

AR | R | Hik
X Huhik gk, Vil AT iaht, b XADR[N:3)H Fi&# 5 — 7, XADR[2:0]

XADR[n:0]* | | P — B 3 —4T, — DU 8 ATHLIR, —4T 1 64 FILLAL.
GWINSR-2/2C/4/4C: 3t 128 17, n=6

YADR[5:0)* | I Y Hibib 2k, M TEFE AT RE 5, —17H 64 FIA K.

DIN[31:0] | EAEITE TPNISES

DOUT[31:0] | O B S

XE? | X b RE(E S, 24 XE N O IR, A AT U B ANl g

YE? | Y HUbEEREE S, 24 YE N O MIRHE, A 5 b AN ffifg

SE? | LRI Y NG L P =R =T A o SV 8

ERASE | BRRES, mETaR.

PROG | WSS, @A

NVSTR | Flash #7615 5, =A%

!

o [1JiEflE S ML 5 AMEHRE T A HK.

o 2] XE=YE=Vcc I H SE i Bk FPER (Tows, Tows) IR, SR(EA A
. 152 H R A b k2 B XADR[5:0]#1 YADR[5:0]#f %€ I »

3.9.3 #{EER
< 3-18 APIEXEER
(Y XE YE SE PROG ERASE NVSTR
PR H H H L L L
TR H H L H L H
TR H L L L H H
!

DS861-1.3

SHY B L7 FORE R TAIGGT
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3 G A

3.10 v fi 5 AL A

3.10 HFE SRR

3.10.1 f& 4y

DS861-1.3

GWINSR-4C/4 254 h B £ 251 DSP & i . &= 3460 DSP

7 Enl i A P i EE Be B B S AL EEFE R, Wl FIR. FFT %1145 . DSP
HEFFHREfaE .. B RS, DREREM S

DSP 3 FF oI ThfE:

3 Fvoi BE i L AR (9-bit, 18-bit, 36-bit)

54-bit [ A/ HIZ H HIT

2T T R AR N 484 e L

IR A7 2% (Barrel Shifter)

R S 5 S E 1E B (Adaptive filtering through signal feedback)

iz AT L H 35 HIE (Computing with options of rounding to positive
number or prime number)

SCIF AT A S R 55 5 i Y

BB

DSP #HHES LT IIIE A A (£ 34> FPGA BRI . B> DSP ik &

F 94~ CFU HIALE . B4 DSP B &P ZE o0, B BIuE & AN
k4% (pre-adders), B~ 18 (7L SS (multipliers), Fl—A> = NI B AR/
AR IE H T (ALUSA).

K 3-38 Won 1M ZEFRITE .
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3.10 BUF5 T A EE AL

[# 3-38 DSP ¥ T

SBO[17:0] T

SIB[17:0]

AQ[17:0] BO[17:0] PADDSUBI[L:0] AL[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 54
“0” sDIA INCI17:0] “«g” INC[44:27] & INAL
INAO )118 i ]
MUXB1 y
) 4 REGC
REG_PADDSUB REGB1 [ Recc |
54
18
18 I 18 INAL INB1 NG
INAO 0
/\\ﬁ/P/;DDSUN[O] l PADDSUB[1] “y/
+- < ° '\:/' Pre-adder
/. PADDO ALUSEL ALUMODE /- PADDL
INC[44:27]

18

SIA[17:044

MUXMAO
REGMAO

18 MROBO

{5 SOB[17:0]

<7%CLK[3:0]
/4 CE[3:0]

%RESET[S:O]

{g>SOAILT:0]

£ > CASO[54:0]

18 MROAO
A A 4
REG_CNTLI
ASEL[1:0] /5> = \ ,
MUXSD
BSEL[1:0] /5> /x\ /x\
REGSD
ASIGN[1:0]/» 56MO 56 M1
BSIGN[L:0]—5> ¢ ’
(o3 REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
LOADB|MDI<<18
LOAD
T v 0” . . ok v
alusel[6:4] TUX < alusel[1:0] alusel[3:2] B MUX
“0”4) 4
g AOUT alumode[3:0] 54 B_OUT
CASI>>18 > /
CASI[54:0]—4g " cour " LOADA={INCI17:0],INA};
INC—> 35 - LOADB={INC[44:27],INB};
LOADA > =1l | 754 N AV INA={MROB,MROAO};
| © INB={MROB1,MROA1}
RND_INIT—>|
RNDLINIT-1-» ALL
36
\ 4
DOUT[35:0]
DS861-1.3
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3 SR 3.10 M {E S A HAR B
DSP #isfi A8 107 3-19 Fiw, W4k 3-20 Fix.
£ 3-19 DSP # Ok

It 4 K 1/0 27 Wi 1

A0[17:0] | 18-bit i #E%i A\ AO

BO[17:0] | 18-bit £ 4 A\ BO

A1[17:0] | 18-bit £ #E4 A Al

B1[17:0] | 18-bit £ A\ B1

C[53:0] | 54-bit Z#fif A C
BB A, A T9E0ES:. MINES SIA

SIA[L7:0] | E%ﬁi@%ﬁﬂ%ﬁ*ﬁ@gﬁﬁ DSP *ﬁﬁ%ﬁ@iﬁﬁﬂﬂ% =] ‘
SOA, DSP HHHEM SIA | SOA [HIHEIR i []
e — AN A ] 3
AR B, M T9m0E:. fiNE'S SIB

SIB[L7.0] | E%E?ﬁiﬂﬁaﬁm@g% DSP *ﬁﬁ%ﬁ%ﬁﬂﬂ% 5 ‘
SOB, DSP N SIB 3| SOB [ ZE IR [H]
&AM 1A

SBI[17:0] | [IpE Sty Z A 1D AL

CASI[54:0] | K E AT —4~ DSP ) ALU %N, B T

ASEL[1:0] | AN #s B afeyk 28 1 A S NYRIE 5

BSEL[1:0] | e a1 B N YRIE

ASIGNJ[1:0] | BMANES ARFFAL

BSIGNJ[1:0] | WMANES B/ SAL

PADDSUB[L:0] | gbu%&ﬁ@f%ﬁ%ﬂ% 5, FT R INES 2 sk

CLK[3:0] | IREZETTIN

CEJ[3:0] | I B REAE 5

RESET[3:0] | F21R4, SAfES

SOA[17:0] o MAr B A

SOBJ[17:0] 0 A HE it B

SBOJ[17:0] o [HIpIES e e Z A e A A ]

DOUT[35:0] 0 DSP % th #di

CASO[54:0] o %Lé §¢$§JF~4\ DSP AT RIKIERE, fem

& 3-20 IS et

A Wi B B G &

AO register A0 N\ B (7 %

A1l register AL N TTAT5

BO register BO#i N\ 75 1785

B1 register BN\ A7 A7 2%
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3 A

\

3.10 v fi 5 AL A

DS861-1.3

T Ui S AH K 1
C register CH N\ ZF A7 4%
P1_AOQ register 77 FeHAOKI N FF 1745
P1_Al register FIRBAL N A7 A%
P1_BO register v e HBOKI N 77 1745
P1_B1 register F R BB LI N T A7
P2_0 register B K R A N B A7 2
P2_1 register i ORI LN AT 2
OUT register DOUTHi th %5 778
OPMODE register AR ) A A
SOA register ZAE4E SOA MR
BUINES

DSP ZZH eI, LI, BUs A AL DhfE
[H[Ip/1E: VAR ST B =4 TP SRR 1PN

e Jf47 18-bit fii \ B B SBI;

e JiAT 18-bit FH A\ A B SIA.

V!

RN\ S 0 31 2 A A N 55
Fis R FPGA 77 R RTINS o] LUE N D e it M A, SCHF 9-bit

7 55 F 18-bit f57 5% .
k58

ey 23 (multipliers) i T RTINS 2 S5, FISRSePlaRiFizH ., Feikds vl LR
BHHI9x9. 18 x18. 36 x 18 B 36 x 36, i N it Al H it 1) <7 R 2 A7 B pe
AW I8 o W B/ = AT e L) = W T

o —/N18x36 Fik
A 18 x 18 Jeykse
UUA 9 x O Feihse

!
PN R LA I — 4 36 x 36 ik
HAEHET

G4 DSP %2 BT 8 — A 54 f7 ALUSA, &5 etk 2R T R (38— 5 s,
fi N i AN B HH g 250 S B A A 2 AR s URN S5 A . SZRRRI SRR B S

o LGN HUEO. Bl A MR B BIINEAHGEZ S
o RASHA MHUREO. Hudl B Mk C MIINENRIEIZ S
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3 ZEKAN A 3.11Cortex-M3

o il AL #dE B AIdkAr C miEkiEis H .
3.10.2 DSP #R{EERNEE

o L (multiplier)

e ik R IN#s(accumulator) i

® eyl A AR
3.11 Cortex-M3

3.11.1 &4t

GW1NSR-2C/ GW1NSR-4C ##f/2& SoC :th F» W RIMALEE 2% R S hf %
HAEFEMZHEZTIE. NiH P NFEE . B-SRAM 77 % PLL. DLL
A OSC Kb % s, 14, GWINSR-2C #8444 #k USB2.0 PHY A1 ADC.
o kb T BRAE K% 32-bit RISC ZEM ¥ Cortex-M3, EAMEIhEE, KA, &=
PEREMIHF i, FPGA $R AL n] g R i /M AR 1P, 58 RIERISEIL B RS

AL 2% R GUIE T A BESS ML ERA BL 2R R 48 S /RS, X BN R
Fi FPGA %5 Se Bl i 4 B8 B FPGA B IP szBLff 4. FPGA WEA
FEZERE, HP T RIELHAFINE, SosBR RS TEER
% IPs, @RI, 1 SPI. 1°C. 13C Mgl ge . MAabTRe 24
FERER & FPGA BIR, BT JTAG 200, A B2/ 1/0 i 1 5 4k 11 %
.

s 28 2 5 AHB-Lite #25 .AHB2APB #MFHz 4 28 Fll i 2% APB M 2R 4H i .

AL TR 2% R 48t AHB B 415 FPGA TR RS, ZAR4GAS—1
A, SCIL T 128KB [ Flash T R 2 /E A 8KB [ B-SRAM Z 1)
BE#EE. EHE3)E, Cortex-M3 WAZINE, Flash FF ARM 25 45 4 Al
s, IF HALHSP B-SRAM, RJEITFIEIEAT.

AHB S EF AN 25 11 INTEXPO 1 TARGEXPO, BN J bif 111472
fit—~ 126bits ) AHB &4k, AT LA E] FPGA H AT AR 5 1 4 BUAFfifs 0%
Ji. AHB RZRTFF GPIO 5 HEES] FPGA, HISRSZELR Fl 110 Thig )

P2k APB #4543 51 APB1 i1 APB2, APB1 %3N ERT 28 (Timer0
Al Timerl), #A UART (Uart0 Al Uartl) ,LLE—ANET1H (Watchdog).
P UART E#E#:3 FPGA, WANE I SR | 10 R IEALH 88 R 40 9 36
PR, B AR 0. APB2 M2k %R FPGA %5,

REFR SRR L Cortex-M3 A% BERFEFE. NVIC. VR AT [a) R
ZH

Cortex-M3 WiZidE it MR 5E R R V5 ] M2k R4, 35 AHB S48,
AHB2APB #ii: M 2 Flp 2% APB 2k,

GWINSR-2C #3F1) NVIC 24t 7 AN - A i, GWINSR-4C
SR SCFE AN AN R P R . AR DELRE ITAG iR E AT TPIU.
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3 ZERI A 3.11Cortex-M3

AR, AL RS RS HRE T — AN S I{E S IntMonitor, %4E 5 T LA
T8/~ GPIO ek APB1 4%, %5 Timer0 / Timerl / UartO / Uartl /
Watchdog. iZ W liiifE 5 s FPGA, F KRS AT 2% 2R 48 24 niis T

1R RS
FPGA itk PLL f1 OSC, W VLR & A (E I AL gp 52y, B A
REEN

Cortex-M3 15 HHEE B 3-39 Firs.
[& 3-39 Cortex-M3 ZEHIHERE]

Cortex-M3
Processor Block
JTAG I/F -
Cortex-M3 DAP JTAG
Core A
Time A 4
S TPIU IF
Bus-Matrix NVIC User_int0/1
Clk/Reset Clock
Resource
_ PLL/OSC
\ 4 AHB Extension:
INTEXPO_ Memory Sub-System
AHB Extension:
AHB To
AHB SRAM/FLASH I/F B-SRAM
Lite GPIO IIF
Bus <& »
< » AHB2APB .
IntMonito
¢ Logic Resource
¢ ¢ Soft-Core
APB1 APB2 e APBVE | ser | [ ec |
UART USB
UARTL I/E == Type-C
Timer0 UART | Others |
UARTO /e
Timerl
Watchdog
3.11.2 Cortex-M3
1
o HiEMAK
® Thumb-2 5§44, L FF ARM #Z R
® 7 FF 8bits F 16bits, — MM H T LT 15 B A A7 fds i #s b
o RIHMAMEIN, MSLRITEA MARIEGR B, IR R FIR A
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3 G A

3.11Cortex-M3

3.11.3 BB

3.11.4 NVIC

DS861-1.3

AT 4 WA

S BT AL TR, 8 A A A AR A S A A v b A R
T, PR ) BT A 3

WAARY TG, SRR AR IR 5 E R G Th fe
M ARM7™ GhFR ST TR, FA 5 vk AR S A DA
IhaeE & iR g T &

- JTAG ik O

- FPB HSEI T i) RE

- DWT BEHesealAl, il Fl &R S8 i D fe

- ITM BEERSCRF AT ER

- TPIU B R B 2 A

SLVERFE B R Cortex-M3 AL 3 28 TR R4 1 54058 AHB S 28 AHIZE

BEIERS AHB BE&MEEAE:

ICode fa2k: 32bit AHBLite M2k, FI-T MACHSZS (A U4 Fl [n) &
DCode %k 32bit AHBLite =28, F TS 25 ()3 47 Bods in 4/ 47 i
DL 7] 5

ARG 32bit AHBLite S 2k, HTX 2GS MPATEFE S M=,
PN ZA7 ik LSR5 1] 5

APB: 32bit APB it 2k, FH XA & 2 1) 347 B0 in #8474 DA 2 A
R

XTSI S 2R PR R 5 I A R U7 ) B 4 o) 55U )5
Bit-banding: & ZkAE R Bit_band 7 44 Vs i # # Ax Bit_band Z=[E] [
il ;

HoM: BRSNS, SRR N A Z B L LAEIR 1)

A

e E T EEEE 2 (NVIC) 5 Cortex-M3 A% 25884 52 TR IE

IR S AP WAL, B DL R

® THFZIL 26 MRl

® GWINSR-2C SZHRFFANAMAH = b

® GWINSR-4C SCHF/ANMIMAH 2 il

® SFNTRMT SRR 8 MR gL IR SR (0~T), 7 FARBARK M2k,
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3 ZERI A 3.11Cortex-M3

DS861-1.3

0 Fni m I He )

SCHE R BT 5 F P Ak s

XA E W e )

HEBBARAUE N RIS A Z0 A7, PRI A E A, R

PARE RS

£ 3-21 NVIC HEi[EER

H ZFK KA iR
0x00000000 _StackTop Wi Hh BT HE AR T
0x00000004 Reset_Handler Hk XAl
0x00000008 NMI_Handler R NMI H
0x0000000C HardFault_Handler He T A2 45 % v
0x00000010 MemMange_Handler R MPU %1% H
0x00000014 BusFault_Handler A SRR
0x00000018 UsageFault_Handler Hik ﬁﬁﬁ R A b
0x0000002C SVC_Handler 5 SvCall il
0x00000030 DebugMon_Handler Hk R W H
0x00000038 PendSV_Handler g!{ﬁ / FEE b iy
0x0000003C SysTick_Handler w5 R G8E I A
S I (GWINSR-2C)
0x00000040 UARTO_Handler s UARTO FZSFI & 3% Hh b7
0x00000048 UART1_Handler /5 UARTZL $22USCRI R 326 Wy
0x00000058 PORTO_COMB_Handler EkE GPIOO0 1l
0x00000060 TIMERO_Handler A= TIMERO
0x00000064 TIMER1_Handler IEHAE] TIMERL 147
0x00000070 UARTOVF_Handler A= UARTO/UARTL 3 H o by
0x00000074 USER_INTO_Handler B EPRL R T0)
0x00000078 USER_INT1_Handler EAE] F ik 1
AP KT (GWANSR-4C)
0x00000040 UARTO_Handler 5 UARTO 2SO & 1% Hh
0x00000044 USER_INTO_Handler EWAE H Pl o
0x00000048 UART1_Handler B UARTL USRI Wy
0x0000004C USER_INT1_Handler /5 F P i 1
0x00000050 USER_INT2_Handler BEIE F i 2
0x00000058 PORTO_COMB_Handler = GPIOO0 i
0x0000005C USER_INT3_Handler BEE F P il 3
0x00000060 TIMERO_Handler g TIMERO ¥
0x00000064 TIMER1_Handler 5 TIMER1 147
0x0000006C I2C_Handler 5 12C ik
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3 G A

3.11Cortex-M3

Hi B eyt iR
0x00000070 UARTOVF_Handler k=] UARTO/UARTL 3 i Hh iy
0x00000074 USER_INT4_Handler 5 F P it 4
0x00000078 USER_INT5_Handler BI5 F it 5
AR I (GWAINSR-2C / GW1INSR-4C)
0x00000080 PORTO_0_Handler W= GPIOO0 & 4 0 bt
0x00000084 PORTO_1_Handler W= GPIOO0 & 1 ikt
0x00000088 PORTO_2_Handler s GPIO0 & 2 1l
0x0000008C PORTO_3 Handler s GPIO0 & 3 1l
0x00000090 PORTO_4 Handler s GPIO0 & 4 il
0x00000094 PORTO_5_ Handler s GPIO0 & J# 5 1l
0x00000098 PORTO_6_Handler EWAE] GPIOO0 & J{l 6 11K
0x0000009C PORTO_7_Handler WIg GPIOO0 &4 7 bt
0x000000A0 PORTO_8 Handler WIg GPIO0 & 4l 8 ikt
0x000000A4 PORTO_9 Handler WIg GPIO0 &4 9 ikt
0x000000A8 PORTO_10_Handler 5 GPIOO0 E J# 10 18t
0x000000AC PORTO_11_Handler E9AE] GPIO0 & 11 b
0x000000B0 PORTO_12 Handler EWAE GPIOO 4 il 12 Kt
0x000000B4 PORTO_13_Handler k=] GPIOO & 13 ikt
0x000000B8 PORTO_14 Handler WIg GPIO0 & 14 ik
0x000000BC PORTO_15_Handler WIg GPIO0 & 15 ikt
3.11.5 JFENEN

DS861-1.3

REFF INEAEE N ARM FEF7 A A HINEERRIR ET I 061E, I HARERE

AT BRRE P rf, BA R WAE TR E .

AR e ST UART JHE M se Ly, XM 55 PC Bl
WAE . SRR I EAR R H BIRE AN T B

B E UARTO BB R A 25 A7 28, NRIEFHZRNOR B A @& I R
Ja 3] Flash IN#AEE-FREFHAT, A AR, Timer0 )i, Timerl il

7
o iGN, BEANRA WAL I R I as
°
°

A

® 5\ Ox4(EOP)R& LT,

3.11.6 AE] &

A8bits ¥ [AJEETHEES B S ITM o, HEREE(H AE(E 5 TRCENA HE4T
[ 142 F{fi5E, TRCENA & DEMCR Zif7#s 56 24 {7, /& Cortex-M3 4b# 4%
PR DWT A1 ITM B4 R R s 5 . B )RS FH 78 R 3E R b FH kit
B W s bR 2R
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[&] 3-40 DEMCR Z7755
DEMCRE 793
31 ‘ 25 2423 201918 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
V!
TRCENA & DWT 1 ITM 4 Rl fe (s 5
e 0: DWT Al ITM A1{ifk
e 1. DWT M ITM fiifi
3.11.7 ERSE

DS861-1.3

SoC Wk T AR R FRE 2 15T 2% Timer0 A Timerl, #]LLET APB1

SR HEAT PR A A)

Timer0 1 Timerl & 32bits 3T EEE, R T

MU BUE N O IR A R WE SRS 5 TIMERINT HAERD & H Wik Br 27
1725 INTCLEAR #i, FWriGERE5—EHAERFERG

AT ME R ANEE S EXTIN AN TH RS RS 5, M EXTINEH O AE 1
(RSB AS A AL

W TR TR 0, JF BRI AR RS E— kIR RS, B4
Wtk SR E R 1;

AN EXTIN A A I B I, R e i 28 06 Z5UAEG T 6 IR e (1) — 2
K2 EXTIN B e B IR A A48 KA, ANE &0 it R 2 45 ;
Timer0: EXTIN fi#ii%E+28] GPIO[1];

Timerl: EXTIN f#i#%# %] GPIO[6].
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PCLK ——»!

PCLKG —J»|
PRESETn——)»
PSEL—P|
PADDR[11:2] —J»|
PENABLE —>|
PWRITE —p€—|
PWDATA[31:0] — |
PREADY —Jp|
PSLVERR — |
PRDATA[31:0] — )|
ECOREVNUM[3:0] ——J»|

[& 3-41 Timer0/ Timerl Z5AHEE]

Reload value

32bits down
counter

Val==1

A Decrement

CTRL[2]

CTRL[0]

CTRL[3]

Edge detection

Synchronizer

EXTIN

» TIMERINT

A

»

Timer0/ Timerl & F&s 1 N & F7~, Timer0 F#Hihk 4y 0x40000000,

Timerl JHihE A 0x40001000.
%% 3-22 Timer(/ Timerl FF3%

R bk mEs | KR8 | fu% | BAE iR

[3]: %Eﬂ‘%ﬁﬂljﬁfﬁﬁﬁ%
— : i NI S 5

CRL 000 w4 00 oL A
[0]: fHRE(S S

VALUE 0x004 s |32 0x00000000 YT EUE
INEAE, B5ABIEA A7 M EUE

RELOAD 0x008 s 32 0x00000000 S I E B 1) Y w T U A
fEa

:mg’g‘f/ 0X00C e |1 0x0 [0]: SERFHErhl, 5 15

PID4 0XFDO R | 8 0x04 45 ID A7 A 4

PID5 O0XFD4 Hee 8 0x00 HhKID FF 7R 5

PID6 0XFD8 Hee 8 0x00 AhEID FF 74 6

PID7 OXFDC e 8 0x00 4hEID A ATAR T

PIDO OXFEO e 8 0x22 A& ID 274 O

PID1 OXFE4 R 8 0XB8 AN ID FA7As 1

PID2 OXFES8 R 8 0X1B AN ID FA7RS 2

PID3 OXFEC R | 8 0X00 AN ID FA7as 3

CIDO OXFFO R 8 0XO0D A4 1D A8 0

CID1 OXFF4 Hee 8 OXFO A ID A8 1

CID2 OXFF8 Hee 8 0X05 A 1D 54788 2

CID3 OXFFC R 8 0XB1 4 1D ZF 4745 3

3.11.8 UART
SoC Wik 7 P UART (UARTO F1 UART1), WJLLiE@IT APBL &2k
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DS861-1.3

ITEHIAIVTIN, LR SN F N 921.6Kbits/s.
UARTO A1 UART1 37 ¥ 8 S B Al 1 A4 1b 47, AN SCFRR A .
3-42 APB UART Buffering

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

4

H Write buffer H Shift register ’—»TXD

A A
4
TX FSM
A
.| Baud rate
APB generator
interface
4
RX FSM

A

v
4—‘ Read buffer H Shift re'gister ﬁi RXD

A

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

the processor to read it

UARTO 1 UARTL ZH il , 24 CTRL[6]E N 1 i), HATHL
PEERRNI AP R N B — 00, IXFEA DAEERAE I B N KB ER. X4
APB 11 3] UARTO Fll UART1 A £ds K I&RT I FEIR, APB #1822 Kik
“OK"Mi R, ANFRELAS, /EffiRE UART 2B, 75 o lie B U i R 4 Sl 2 A7
% BAUDDIV.,

BAUDTICK %y 4% S SRR 1 16 1%, 1] LUE X AN YN ERE S 7E [R5
0 R UART £idE . CTRL[OINHH i BE(E 5 TXEN, 24 UART f&#iff
REft, A DARHX/ME S0 XA 1/O By UART Hidlafr i

RS A48 STATE HI A7 HUIRZS T 3680 B kg k(5 5, &

%,@%%ﬁ@ﬁh@Tuﬁ%mﬁ¢ﬁmk,@%mﬁ¢ﬁmkm7uﬁ
k& STATE " B2 A7 RS o

T & UARTO 1 UART1 {3 775 ffid , UARTO Ft b ik 4 0X40004000,
UART1 & h 4 0X40005000.
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2 3-23 UARTO/UART1 & 78§

ZHR Hhtme | R i | BAME ik
8 fr FdiE
DATA 0x000 s |8 OX-- el =0 N s
RIERE N N RIEEE
[3]: B AE, 5 1i5%
- [2]: RiEZAfmE, 5 15k
STATE 0x004 s o4 00 [ BUEREE,
[0]: KIEGAFHbrE, Rk
[6]: mrmAAR R, HAERIER
SRR
[5]: U H R Wit e s 5
- [4]: K& H Wi RS S
CTRL 0x008 wE |7 0x00 (3] B R B
[2]: K&K EREE S
[1]: FEWfEREE S
[0]: KELREE S
[3]: W H W, 5 1755
INTSTATUS/ - [2]: AoEd bW, 5 1Ekk
INTCLEAR | X00C s 4 0x0 [1]: b, 51k
[0]: Kk, 5 15k
01. v AN ‘Z-_‘J n’ =N
BAUDDIV 0x010 w5 | 20 0x00000 [19'0]' BRI ET AT B ]
154 16
PID4 0XFDO ik 8 0x04 AN ID F AR 4
PID5 OXFD4 ik 8 0x00 Y% ID ZAFae 5
PID6 OXFD8 e 8 0x00 S ID HA7es 6
PID7 OXFDC e 8 0x00 Y% ID HAEes 7
PIDO OXFEOQ Hig 8 0x21 S ID FA7eE 0
PID1 OXFE4 e 8 0XB8 SN ID HAFes 1
PID2 OXFE8 HiE 8 0X1B Y% ID FAT e 2
PID3 OXFEC HiE 8 0X00 Y% ID ZATae 3
CIDO 0XFFO0 i 8 0X0D H 1D A% 0
CID1 OXFF4 i 8 O0XFO HF 1D g 1
CID2 OXFF8 e 8 0X05 H D FiEg 2
CID3 OXFFC e 8 0XB1 H1 D HFiE8e 3
3.11.9 &5
SoC Wik T —~ Watchdog, 7] LLES APBL & ZedbAT#hi F0 15 17]
BT 32bits I H A Es, @ B A4 WDOGLOAD
HEATHIARAL. -
Watchdog #5477 4 i {5 5 WDOGINT, A1 7 id B 1 BUE A 5.
M EME RS 5 WDOGCLKEN s HFA 20, Watchdog 1% #s 75
BN B .. Watchdog MR WSS, - H 240 H8UE N 0 B P2
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A g SR {55 WDOGRES. fER 4 WDOGCLK ff) K —/ it & 1, Hak
H A7 % WDOGLOAD HIEUE gk 2 #as b, gREE3E4T R — UOd Il %

MAG KRR, Watchdog i T ARG EAES, RO AT
ARG IKE T e, R WS S EA TR, SRR Sk
30, B Watchdog xEFrEMEAES, HTRGEEN.

Watchdog #4F 77 20t B Fro:
& 3-43 Watchdog #{EA =

Count down Counter reloaded
without and count down

/ 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

Watchdog ZF /725U N & Fr~, Watchdog JEHihik > 0x40008000.

%% 3-24 Watchdog HFFe%

Sk e ClxmfE | R ik
WDOGLOAD 0x00 B | 32 OXFFFFFFFF | Watchdog Jli# 27 17 %%
WDOGVALUE 0x04 HiE |32 OXFFFFFFFF | Watchdog i %{f 27 17 4%

Watchdog #% il 77 17 2%
WDOGCONTROL | 0x08 s |2 0x0 [1]:

[O]:
WDOGINTCLR 0x0C RE - Ox- Watchdog H IHri bk a7 77 4%
WDOGRIS 0x10 R 0x0 Watchdog b — X H Wk T /748
WDOGMIS 0x14 Hig |1 0x0 Watchdog H IR 27 77 4%
WDOGLOCK 0xC00 | /5 |32 0x0 Watchdog 417 %5 1725
WDOGTCR OxFOO | /5 |1 0x0 Watchdog M4 il a7 72 4%
WDOGTOP OxFO4 | HE |2 0x0 Watchdog Ml i Hi % B 75 774
WDOGPERIPHID4 | OXFDO | Hit |8 0x04 Ah 1D A as 4
WDOGPERIPHID5 | OXFD4 | Hi |8 0x00 AhE 1D T A7AE 5
WDOGPERIPHID6 | OXFD8 | Hi#z | 8 0x00 45 ID 27 4% 6
WDOGPERIPHID7 | OXFDC | Hit |8 0x00 4hEEID AT T
WDOGPERIPHIDO | OXFEO | Hit |8 0x24 4hE ID B A74R O
WDOGPERIPHID1 | OXFE4 | Hit |8 0XB8 4hEID BiA7AR 1
WDOGPERIPHID2 | OXFE8 | Rik 8 0X1B Ah 1D Z AT A 2
WDOGPERIPHID3 | OXFEC | Hiz |8 0X00 4hEE ID FA7RS 3
WDOGPCELLIDO OXFFO | Hi#x |8 0X0D HAFID FA74 O
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H & . .
7K ﬁ; b yor | e | s Hiik
WDOGPCELLID1 OXFF4 | Hi% OXFO HAF 1D AR 1
WDOGPCELLID2 OXFF8 | Hix 0X05 HAF 1D ZrA78% 2
WDOGPCELLID3 OXFFC | Hix 0XB1 HAF ID Z7479% 3

3.11.10 GPIO

SoC i#id AHB &2k 5 GPIO #HuUE S, GPIO fibiER: 3] FPGA.GPIO
S FF 16bits B 1/0 ThiE, HA LR

® TR WA IhRE, FTLARLE GPIO ML —17 FH K=k Hh i

® RS SRS At ;

® SCRFIM I IC B A AE AR LI [F 1) T e

© LI A AT AR T N B A A o B AT A b RAIE T R e 4
GPIO Zi {75 W N & Fi~, GPIO JEHitk A 0x40010000.

% 3-25 GPIO B8
LR bk wEs | K8 % | BAE ik
DATA 0x0000 WwIg |16 OX---- [15:0]: #u¥s &5 1748
DATAOUT 0x0004 ®IE |16 0x0000 [15:0]: Kttt 27 17 2%

[15:0]: % fReisE
5 1. HbfEREA Ak
OUTENSET 0x0010 g |16 0x0000 5 0: R
Bl 55 AT
5 0: {55 NHA

OUTENCLR 0x0014 s |16 0x0000 [15:0]: JEFR%nHfERE

[15:0]: mlIEHFEIhREIRE
5 1: % E ALTFUNC
ALTFUNCSET 0x0018 WIE |16 0x0000 5 0: ANEE ALTFUNC
i 0: GPIO fEN 110
i 1: ALTFUNC IhfiE

ALTFUNCCLR 0x001C WwIE |16 0x0000 [15:0]: mliEFEIhReERR

[15:0]: ARk RE B E
51 WETWERE
INTENSET 0x0020 5| 16 0x0000 5 0: ARETWRE
B2:0: ANERE B
1. PlRE

[15:0]: H Wi REIR BR
5 1: 5kl gE
INTENCLR 0x0024 g |16 0x0000 5 0: AR W RE
B2 0: B REATE R
B 1 R RETE PR

INTTYPESET 0x0028 s |16 0x0000 [15:0]: R E
INTTYPECLR 0x002C s |16 0x0000 [15:0]: H KRG kR
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B bbb wEs | X8 U | BAE iR

INTPOLSET 0x0030 s |16 0x0000 [15:0]: A IBrpR it 15 B
INTPOLCLR 0x0034 s |16 0x0000 [15:0]: A IKrAR ML B
:mgg%s’ 0x0038 s |16 0x0000 g?gngﬁgi
MASKLOWBYTE 8?847112% s | 16 0x0000 -

MASKHIGHBYTE 8?82?:%' ¥/ |16 | 0x0000 -

Reserved 8§8Eg|0: - - - Reserved

PID4 0XFDO Hiz |8 0x04 4h5EID A AEas 4
PID5 OXFD4 R 8 0x00 45 ID FAEAR 5
PID6 OXFD8 Hiz |8 0x00 AN ID ZF A7 4% 6
PID7 OXFDC Hiz |8 0x00 AN ID F 7R 7
PIDO OXFEO Hee 8 0x20 4hID FA74% O
PID1 OXFE4 Hee 8 0XB8 AhKID FA7as 1
PID2 OXFES8 R 8 0X1B A5 ID B A7 AR 2
PID3 OXFEC R 8 0X00 4 ID A7 4R 3
CIDO O0XFFO R 8 0XO0D A ID FA788 0
CID1 OXFF4 R 8 0XFO A 1D FA7EE 1
CID2 OXFF8 R 8 0X05 A 1D 4748 2
CID3 OXFFC Hiz |8 0XB1 A ID 4748 3

3.11.11 B #EO

Cortex-M3 ZbFRZS A& — /M Ur in 32 0, 35 JTAG # 0 f1 TPIU £
[, IXPANZE D #GE 2] FPGA. JTAG VR M3 1454 IEEE1149.1 il
U EE AR WS SUR e S ELY Ay et

JTAG-DP ) IhEe S B 3 B i =3 4 2H Al

JTAG-DP JREHL

a2 fias (IR) FIAHZRH IR FIH5E, H kI ITAG A4 1/ BTk i) %7

FaIT N
® HPRZF A AAN ) DR FH8E, fhfi15 JTAG-DP 2 A7 88 i&E 4% .
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3.11.12 N 7FRRSH

B 3-44 I7ERRST
OXFFFF_FFFE
SCB
Reserved OxE000_EDOO
NVIC
System . OxE000_E100
Control SysTick
OxEO00_EO10
space |y 0000 SCS 0x4001_1000
Reserved 0xE000_E000 GPIO
For External 0x4001_0000
Devices
0xA000_0000 Watchdog
Reserved 0x4000_8000
For External UART1
SRAM 0x4000_5000
x6000_0000 UARTO
Peripheral 0x4000_4000
0_0000 Timerl
Reserved 052000 4000 0x4000_1000
X X )
SRAM 0x2000 0000 Timer0
- 0x4000_0000
Reserved
0x0002_0000
Code flash

0x0000_0000

3.11.13 R B
i AR () S IR B S 3R Cortex-M3 11 IP AR, 14115 B2
#% (GWINS-2C #1Fid il =% F ).
3.12 USB2.0 PHY

3.12.1 i8R
GWINSR-2C/2 234k USB2.0 PHY, REHMER LT -
® 480Mbps #iiid %, 7 USB1.1 1.5/12Mbps i# %
® HIFHHEIH
® Gtk
3.12.2 is A XS HIESHE

USB2.0 PHY #Hu L $5 UTMI+digital F1 UTMI+AFE(Analog Front End),
FEH TR USB #1251 USB PHY .

% 3-26 USB2.0 PHY iz O{E S

Ui 11 44 FR ACRE
FEUSCR R I Il 5 5
CLK 0 BAR AL 55 )y 8bit: 60MHz
B A7 55 16bit: 30MHz
RESET | ShifE5, mAX
fERE R R S
XCVRSEL " 2b00: HS fEk
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ity 1 44 FR Jrlal | s
2’b01: FS i
2’b10: LS f&#
2b11: {EFS KL FRIX LS fu, sl LS f
ik PR
TERMSEL | 0: HS Z&imflife
1: FS Z&imfiific
SUSPENDM | HiEEs
PR I 2R IR AS
2’b00: SEO
LINESTATE[1:0] 0 2b01: "JIRE
2b10: 'KR&
2’b11: SE1
B RGERES
2’b00: IEH#IE
OPMODE [1:0] | 2’b01: JLIKz)
2’b10: AMERELIIA 7T NRZI Jwfil
2’b11: ANHB AU EE 1A 5 A
DP 10 USB #452 iHl
DM 10 USB i & i
DATAIN[7:0] | fik 8bit USB A i £ dfim A
DATAIN[15:8] | i1 8bit USB A ik Hdiii N\
TXVLD | Ej 8bit KX HHEFRES S, DATAIN[7:018HEE Fda =~ 1=
TXVLDH | 1@ ;bit RIEBARRE(S S, DATAIN[15: 815 A &kt R
TXREADY o) RIER YRR TE AR 5
DATAOUTI[7:0] o fik 8bit USB i & 4
DATAOUTI[15:8] 0 15 8bit USB 254 4 Hy
RXVLD o E gbit BB [ RE 15 S, DATAOUTI[7:01 8 A 2 dE R
RXVLDH o %?zt%t B A (55, DATAOUT[15: 815Uk A xids
RXACTIVE Egiygiﬁ%%, LR BECIRE YL E 2 B B 1(E 53
RXERROR o) BRERIE NG S, SHEPRRERIE R
IDPULLUP | AL ID 28R FffRE, mA K
U RPN AYILE /N
IDDIG o) 0: mini-A
1. mini-B
A/B AMNE I & TE 2 S AR
SESSVLD o) 0: Vbus < 0.8V
1: Vbus > 2V
f87R Vbus HJE /& 55 3L
VBUSVLD o) 0: Vbus < 4.4V
1: Vbus > 4.75V
ADPSNS o $87~ Vbus /1 JE

0: Vbus < 0.2V
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Uit [ 44 FR Jrlal | s
1. Vbus > 0.55V
ADP &P L AT REE 5
ADP_PRBEN | 1: fifige
0: AMfifige
$87~ Vbus H1JE
ADPPRB o) 0: Vbus < 0.6V
1: Vbus > 0.75V
Vbus 7 HFRE(E 5
CHARGVBUS | 0: AFEHL
1. @i HFEFEH
Vbus M HEFRE(E 5
DISCHARGEVBUS | | 0: AH
1. JEI HA BE
DP 2k I~ 15K RRad T~ hiz AT EAS 5
DPPD | 0: A FHiHPHZERF] DP
1: A N PHZERS DP
DM £k I 15K KR T B BEAE REfE 5
DMPD | 0: ¥A FHHEHZERS] DM
1: A N pHZERS DM
AN & E R N E S, A A2 DPPD 1 DMPD A 1
FIBHE A 5 A4 2%
HOSTDIS O o, Hobs
1: BA IR IER
&7~ DATAOUTI[7:0) 1 _E A B A7 3 76 & T g
TXBITSTUFFEN | 0: MMEREALIHF
1: fERENIIATE
fa7~ DATAOUTI[15:8]ur I _E [ #cds A 3 76 2 TR Ad g
TXBITSTUFFENH | | 0: MNMERENIIA T
1: fEREAIIETE
0: FS A1 LS U RHHATH D Ri%E
FSLSSERIAL ! 1: FS Al LS WXHHTHEAOKIE
TXENN | HA Y FSLSSERIAL A 1 B AR, AT HHE R E 5,
R H A R
TXDAT | 454 FSLSSERIAL N 1 B AH®, sAT780E
TXSEO | HA 24 FSLSSERIAL A 1 B A 453k, Sl Suihy 0
RXDP o) HAE 24 FSLSSERIAL A 1 AR, sk
RXDM o) HAE 24 FSLSSERIAL A 1 AR, il
RXRCV o) HAE 24 FSLSSERIAL A 1 A G R, il
VBUS IO | VBUS 55
ID | ID 5%
XIN | rnRIIN, X 12MHz~24MHz
XOUT o) pm IR H
REXT | 19%F5E 12.7K FHiEERH
0: A BIST 4#iz
LBKERR © 1: BIST &%
INTCLK | tH SoC ek #915 =
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Uity [ 44 F¢ Jim | s

CLKRDY o B PLL A2l
CLK480PAD o Kt ) 480MHz Hif g

i (SCAN) (55

SCANCLK | R 5
SCANEN | ARG
SCANMODE I PR E S, mAM
TRESETN | HHEAEAE S, KA
SCANIN1 | ERE(E 2PN

SCANIN2 | ERE(E 2N

SCANIN3 | ERE(E 2N

SCANIN4 | ERETELZITIAN

SCANIN5S | HEER

SCANING | EREELZTTIAN

SCANOUT1 o R

SCANOUT2 o R

SCANOUT3 o R

SCANOUT4 o R

SCANOUT5 o R

SCANOUT6 o R

% 3-27 USB2.0 PHY 8¥{E5

SHAATR

ik

DATABUS16_8

Bl o ik B 55
1: 16bit v, WEHMES CLK A 30MHz
0: 8bit B %, H#ME5 CLK A 60MHz

ADP_PRBEN

ADP &P A RE R 5

TEST_MODE[0]

BIST MR gE1E 5

TEST_MODE[4]
TEST_MODE[1]

BIST &k

2'b00: =i BIST #ix

2’b01: 4% BIST #

2’b10: K% BIST #

2’b11: FSBUS BIST A& 2 {18 2 Hi i

TEST_MODE[2]

0: 8bit /7% BIST
1: 16bit iz % BIST

TEST_MODE[3]

0: H+#[3F BIST
1: LA BIST

HSDRV1 IR B RS S, B ERERE AR T
HSDRVO IR B RS S, B ERERE AR T
I epRIE RS 5

CLK_SEL 0: AME&EHRE XIN/XOUT

1: SoC W#EH 4 INTCLK
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SRATR

ik

M[3: O]

TR, Ma3a%, BiIMEO
0: 1540
1: #H
2: 2 /3
3: 3

15: 15 434

N[5: O]

T, N5z %, BAME 6'b101000
Y2 763

0f11: Z2H

2:2 i

3: 34040

63: 63 434

C[1: 0]

FAF I, AR A (5 5, BRI 40uA
2'b00: 30UuA
2'b01: 40uA
2'b10: 50uA
2'b11: 60uA

FOC_LOCK

T, BRiAME O
0: B 5 1 PLL 2E K
1. BfES —BE NS
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3.13 ADC
3.13.1 $F TR
GWINSR-2C/2 #31 WHEBEE R T — A 8 JH1E F it 12bit SAR AEE i 2%,
T FARIEE, RINHIR. SshSMeEr HiE ADC.
zjj?g‘l‘iﬁbﬁﬂ—lr:

® HHEE: K 1IMHz

® ZATuH: >81dB SFDR, >62db SINAD

® ZVEMEAE: INL<1LSB, DNL<0.5LSB, T4
3132w O1ES

R 328 ADC ixOES

USRS Jite | fiiik

Lk | PRGBSI flk KT T 16 IR FEEIER

BRI B AR 16MHz

PD | HHES, ZESEN I, o

SoC I KRN, H KM IMHz

S[2: 0] | pliiBERREI RS

CHI[7:0] | JASGIBIELEEL PN

EOC o) B o

B[11: O] o AID st 3t

#+ 329 BEEEFRER

S[2: 0] brikeiOL TG GEB

3’b111 CH[7]

3’b110 CH[6]

3’b101 CH[5]

3’b100 CH[4]

3’b011 CHI[3]

3’b010 CH[2]

3’'b001 CH[1]

3’000 CH[0]
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3.14 B4

4 BT S AT 0T FPGA i 14 B BN H 22 08 2 . GWINSR %51 FPGA
PERIREL T E A RN 45 (GCLK), B ERR S a . BT
GCLK %, 424t 7 E i HCLK % . hah, B3R 4L 78R (PLL),
FE IR AN AHFR (DLL) &I e 5 5

3.14.1 £ /T Eh 4L

GCLK 7£ GWINSR %% FPGA F= i HH 1% % 8R4, v L. R A%
PR, TN RIRIEME 8 D GCLK M%% ., GCLK [rA] ik i B a5 & FH ) i Bhd
NE AN Y38 A 2 G0, A T 5 T B s i N8 TR B 5 2 O I A 1 i
& 3-45 GWINSR-2/2C Bf$hi&iR

1/0 BankO
| Ll |
T
o) — 0
w L R L m
5 5
) S
B
| . |
1/0 Bank2
S 10 Bank D HCLK
3-46 GW1NSR-4/4C B iR
I/0 BankO I/O Bank1
| L B |
= _
— 5
M=k
= S
B
| | [ ] |
1/0 Bank3
[ JioBank []Heik
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3 G A

3.14 I} 4

DS861-1.3

[# 3-47 GCLK &R R=

FIRL

@]
m

GCLKO {/

9
T

J
\ T:9g /

3004

GCLK1 4{

1:95
i
L

\\ T:95 /

2

le]q]

GCLK2

3004 g 3004 g 3004 g
//L\\

/195 \
ar
Jv

\ Tos /

GCLK3

lel¢]
//L\\

T'9
i
JL

\ Tos /

v

GCLK3

CE CE
GCLK4 o o
{8 wEh
< -
CE CE

GCLK4

GCLK5

3004 g 3004 g 30

SELECTORI[3:0]

/195 \
i
JL

\ Tos /

GCLK5

¥
3004 ‘ 3004 ‘ 3004 ‘ 3004 ‘ 30

SELECTOR(3:0]

h

GCLK6

%2}
m
-

i

E

GCLK7

I
17

5
fiid

[¢]
]
o

I

R

‘o
2
»
m
r
m
9}
4

<

[e]
2

4

e
i

3:0]

o
i

GCLKO

GCLK1

GCLK2

GCLK6

GCLK7

ZIRR

i DQCE(Dynamic Quadrant Clock Enable) 7] 32547 /5% [4]
GCLKO~GCLK5, X[ GCLKO~GCLKS5 It4f, GCLKO~GCLKS5 K5 1 P &6
WERANEHEN, MR T 2814 10 S AR ThAE

3-48 DQCE &R EE

CE

CLKIN |

DQCE

}{/ CLKOUT
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3 ZERI A 3.14 b

RS IRK) GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)fz i, 1
K 3-49 Fix, WERZHA] LB CRU 7E VUM Bl N 2 ) shas e, Ht
ANty BRI Bl

3-49 DCS #O~EE

CLKSEL [3:0] [ >4 >

SELFORCE >

CLKO >

DCS -~ [ CLKOUT
CLKL[ >
CLK2 [ >—»

CLK3 —

DCS w LAFC & A LA JUR S
1. DCS Rising Edge # 5{,

RPFE S AR RN B ) BT N & 1, AR B 1) BT
NGB BR, W1l 3-50 Fios o
3-50 DCS Rising Edge &3\ TR FREE

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

At next clkD rising edge ocutput goes to ™1™

CLKSEL[” | \ | At next clk1 sising edge output goes to "1"
CLKO
CLK1 _ | | | | L & I | | | I | | | / | |
¥ h J ¥ ¥
CLKouT J S B I IR B IO I O B S

2. DCS Falling Edge #i5{,

RIZE Y AT BRI B ) R RIS e N &= O, TR BT BEm B0 i N R e %
Nt e, ik 3-51 Frws

3-51 DCS Falling Edge X TR FREE

CLKSEL[0] Q switch to olkD at next ol falling EJHL\ |

CLKSEL[1] \ l \At next clkd falling edge output goes to 0" | At next ol falling edge output goss to 07

CLKO I [ S I B
CLK1 1 1 | ] I [

Cwour o« L [ L[ Le /L [ L / N S T S

3. Clock Buffer &=,
W, DCS fijft v Clock buffer.
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3 G A

3.14 I} 4

3.14.2 $itEEA

BUAH PR T — Pl R A ] HLE , RTARBIAHER (PLL, Phase-locked Loop).
FIH NN 2 I B E 5 1 0 PR R N ER G5 5 RS FIAE A .

GWINSR Z7%1 FPGA =i ) PLL BB REBEHE 4L 0] DLZE S HI BT R A,
T I HC B AN [E 2 20T DA AT B R A R B (5 AN o )« AR
= LIRS T RE .

PLL #itk ) g5 M HE B an ] 3-52 Fioso
& 3-52 PLL =-=E

IDSEL[5:0] ODSEL[5:0]

J

6 {6
v LOCK

Detector

> LOCK

CLKIN >

CLKFB [

> IDIV ——>|

PFD
> cLKouT
+ [—> VCO [—>»{ VCODIV >

ICP

> CLKOUTP
FDIV —> «— LPF ¢—>» PS&DCA >
3 > CLKOUTD3
DIV

FBDSEL[5:0] [ >

6

DS861-1.3

TT

SDIV
— > CLKOUTD
| | | | Ja / Ja "

L0

RESET RESET_P RESET_| RESET_S DUTYDA[3:0] PSDA[3:0] FDLY[3:0]

PLL [)Z& K80 E S 0] DL A5 PLL 20 s N, ta] DL iE T g8
L LM RNMES . EENE S BEEREEYERE S . PLL B RHE 5T
DL AN PLL S5 5 B IS N, 0] DLl i 2Rk i 2= 1 & R Int s
T AR T B RIEE T

GWI1NSR %% FPGA 7= 5L ) PLL P Retn R -

EONZEE: 3MHz~450MHz

VCO E#i%JuE: 400MHz~1500MHz

® CLKOUT ¥ith#iZ . 3.125MHz~750MHz
PLL 7] X5 A B CLKIN 3E47 4525 i B2 CREAAN 79450, TH B AU T
1. fCLKOUT = (fCLK|N*FD|V)/|D|V
2. fvco = feLkout*ODIV
3. fewouto = feikout/SDIV
4, fp[:D = fCLKIN/IDIV = fCLKOUT/FDIV
!
[ ] fCLKIN jﬂiﬁ}\ﬁd‘@:’] CLKIN iﬁ%o
® foikour N CLKOUT 1 CLKOUTP 5% .
e  fcikouto N CLKOUTD 4453, CLKOUTD & CLKOUT 4345 i i
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3 4t A oA 3.14 R

o forp N PFD $AHSIE,
Bprl3E i H % IDIV. FDIV. ODIV. SDIV SR 3| B SE R K 8 E 5,
PLL % I 58 & 3-30 Frno

# 3-30 PLL 35O ENX
ity I 44 % (ki i
CLKIN [5: 0] A ARk PN
CLKFB LN ARG E TN
RESET LN PLL A& AL
RESET P TN PLL i (Power Down) 5%
RESET | LTIPAN IDIV ZhifE5
RESET_S LN SDIV fil DIV3 Ehif5 5
IDSEL [5: 0] I A DIV AE, JiH 1~64
FBDSEL[5: 0] |#iA SASFEH| FDIV E, ol 1~64
PSDA[3: 0] LN BN H(ETHE 20)
DUTYDA[3: 0] |#iA BNAS 7 7S e CF BRI 20)
FDLY [3: 0] LN CLKOUTP 3 & 1EiR 45 il
CLKOUT s TOARA N 5 7 L R e B b i L
CLKOUTP s A AL AN (5 2 DR ) I b A
N S H CLKOUT 8 CLKOUTP 434tk (i1 SDIV
CLKOUTD it B
N 5K [ CLKOUT B{, CLKOUTP 434l 4 ( i1 DIV3

CLKOUTDZ | i SR DIV3 A N 3)

PLL #iE f87~:
LOCK s 1: BiE;

0: KB

3.14.3 SRR #

GWINSR %% FPGA 7= i i) i 5 HCLK 0] PASZHF 1/0 52 i P g
B, T T VRN STYR I B R 20 B B AL e T et

3-53 GWINSR-2/2C HCLK ~EE

1/0 BankO
| Ll |
T
S — 0
Wl L R L@
g 5
5. -z
B
| . |
1/0 Bank2
| 1oBank || HCLK
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>
o3

3.15 K&

\

3 &l

A\

I

& 3-54 GWINSR-4/4C HCLK =&

I/O Bank0 I/0 Bankl

| L B |

T

aoueg O/

B

1/0 Bank3

[ JioBank []Heik

3.14.4 REIRBitHIF

GWINSR %% FPGA F= &4 it 7 iR BiAH3A . IR 8iAH3A (DLL,
Delay-locked Loop) Zhfetsdan & 3-55 Frx.

3-55 JER I R E

RESET ———|

——» STEP
STOP ——>|

DLL
CLKIN ———>|

——» LOCK
UPDNCNTL ——|

CLKIN HRIE 4% T GCLK FIFHARH] HCLK.
THHES % STEP 55214 3| PU4 BANK 1, [A {55 STEP #r[i#
AR LRI P e 2k

3.15 &
YE % CRU B kb 78, GWAINSR R7%1 FPGA 7= it 7 RIEFE 1
KLU, EH TS, ’epfige. EEMBE SR ERES.
3.16 £ /E BN

GWINSR %% FPGA F= B & — N THN R E B MWL, HEERE
PRI N ERZEE, "] HERDIRD AR PR B AL, CFU fiTI/O
() 25 A7 25 20 0T DA it B

3.17 miEEL &

GWINSR %% FPGA 7= 5 37 SRAM 42 f1 Flash 4wfs. Flash 4wfe
WL SZ 357 A N Flash ZmfE 030 FF 4k Flash a2, t4h, GWINSR-2C/2
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3 B2 3.18 N &H IR

3R A DUAL BOOT Zhfig, FI thin LURE B B 5 20K e B X0 46 17
fE4M Flash .

GWINSR 7% FPGA 7= bz 1 > Fplb FHd A 1) ITAG BLE RS, 8
Y E o S A ) GowinCONFIG Bt B, £ ik 6 fifil: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL 1 CPU. Jif i34
JTAG F1 AUTO BOOT i, AT ENEZ I UG290,_(Gowin FPGA /47
I FEHL B T Do

3.17.1 SRAM %%

GWINSR %71 FPGA 7= 5 ) SRAM 4afs, Sk F 5 B E 3 T 3
B .

3.17.2 Flash 412

Flash 4w f2 )l & BE A HCE A N Flash #oc. FH ), BEHIENA
M Flash ¥G &% 3] SRAM fic & ¥ 0. 76 _EHS U280 1wl ml LLE et
P B BC B, IX PR B 7 SARFR O PO S B0/ 5 27 GWAINSR &% FPGA
I i SCRFAMES Flash ZmfE AR shBi s, V4B RHE 2 I UG290,
(Gowin FPGA /i 4 F£ A & F I Do

3.18 KGR

GWINSR %% FPGA F= & itk 7 — M W ERR, BN R n] gufe
(R FE P it A, st bof P TR £ 5%, dm it F2 P oA MSPI g B AR QR AR s

GWINSR-4C/4 #31F 0 A N R SCHEF P T Be B A4 L

Fr A IR AT DY P it R I B, GBI RCE TAES L rTLRE
215 64 PR PR

GWINSR-2C/2 #F ) A N dmdicfan H I e o 55 A 200
fout=240MHz/Param

GWINSR-4C/4 ZF ) N dn i H I i o1 55 A 200
four=210MHz/Param

E!

Er% Param ARCE S4, VN 2~128, HZHRHMEEL.
NHPAANRSE T R NSRS R, WERIIER . i KA HE 4k

SR S NS
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3 G A 3.18 Fr A IR

£ 3-31 GWINSR-2/2C K ASRI IS Mt 553

R GBS R AR K i

0 2.5MHz* 8 7.5MHz 16 15.0MHz
1 5.4MHz 9 8.0MHz 17 17.1MHz
2 5.7MHz 10 8.6MHz 18 20.0MHz
3 6.0MHz 11 9.2MHz 19 24.0MHz
4 6.3MHz 12 10.0MHz 20 30.0MHz
5 6.6MHz 13 10.9MHz 21 40.0MHz
6 6.9MHz 14 12.0MHz 22 60.0MHz
7 7.4MHz 15 13.3MHz 23 120MHZ?

£ 3-32 GWINSR-4/4C K ASIRIE S i 5%

X A B i B K
0 2.5MHZ* 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 1 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHZ*
!
o [1]ERiNf AT

o [2IA4E T MSPI Zmfi iz
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4.1 TAE%ME

S

¥ |
S UCPEHE 2 0 T 4% 8 T 0 B P A D 76 25 S P B 6 T 48 J T 6 B 0
B, 2SR RUE T 50 AL T 4 T AR S B 5 T Tk

4.1 TE%H

& 4-1 B RKIEE
B ik BAME | &KME
Vee ZHLE -0.5V 1.32V
Vecox I/O Bank H.J% -0.5V 3.75V
LX RRAS g A1 By H s -0.5V 1.98V
Veex UX FRAS 23 Sl B R -0.5V 3.75V
LV A 25 4 B L -0.5V 3.75V
Storage Temperature AR -65°C +150°C
Junction Temperature iR -40°C +125°C
R 42 WETIEVNEHE
R IR wR/ME L ON
Vee T 1.14V 1.26V
LX e A i By L 1.71v 1.89V
UX FAS 4 B HL
UX A (1] Veex /KT8 % Vecox 2.375V 3.465V
Veex LV JEA 254 B LU 1.71V 3.465V
Veeox I/0 Bank HiJE 1.14V 3.465V
Sl (R
Ticom (Junction temperature Commercial operation) | 0°C +85C
] @429
Tanp (Junction temperature Industrial operation) -40°C +100°C
!

AR R E BiE 5% UG862, (GWINSR-282C Z4/4 Pinout FHE) & UG864,
(GWINSR-4&4C #&/f Pinout FA4).
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4 AR 4.2ESD g
F+ 4-3 iR EARER
HFR iR &/ME S ARIE = NI:
HLYR FLE B R
Travp | (Power supply ramp rates for | 0.01mV/uys | - 10mV/us
all power supplies)
< 4-4 BRI
AR iR %A IZPNEN
/0 Har ANAR PR I FLAR
Ihs (Input or 1/0 leakage current) 0<Vin<Vi(MAX) TBD
4.2 ESD 14 8E
& 4-5 GWINSR ESD - HBM
At QN48 MG64
GW1NSR-2C HBM>1,000V -
GW1NSR-2 HBM>1,000V -
GW1NSR-4C HBM>1,000V HBM>1,000V
GW1NSR-4 - HBM>1,000V

DS861-1.3
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4 AR 4.2ESD g
%R 4-6 GWINSR ESD - CDM
ek QN48 MG64
GWI1NSR-2C CDM>500V -
GWI1NSR-2 CDM>500V -
GW1NSR-4C CDM>500V CDM>500V
GW1NSR-4 - CDM>500V
=47 HETFEEAMNERB SN
ZFK o %M B/ME HARME | RKME
1/O ¥ N\ FEIL Veco<Vin<Viu(MAX) - - 210pA
Iyl (Input or I/O
Ieakage) 0V<Vn<Vceo - - 10pA
/O L4 it
lpy (1/O Active Pull-up | 0<Vin<0.7Vcco -30pA - -150pA
Current)
1/O T i HL i
Ipp (I/O Active ViL(MAX)<V|n<Veeo 30pA - 150pA
Pull-down Current)
SR FRCHL I
FreL i
lgHLs (Bus Hold Low Vin=ViL(MAX) 30pA - -
Sustaining
Current)
KB R v P
ESEs =V
leHHS (Bus Hold High Vin=0.7Vcco -30pA - -
Sustaining
Current)
SRR P
i A FL
| =~ 0=VnsV - - 150pA
BHLO (Bus Hold Low m=reco H
Overdrive Current)
SR HL P
i B R
| L~ 0=V sV - - -150pA
BHHO (BusHoldHigh INSVcco K
Overdrive Current)
SR ORFF AR S
Veur 1 & (Bus hold trip VL (MAX) | - V1(MIN)
points)
1/0 HLZ
cl (I/O Capacitance) SpF 8pF
Vcco=3.3V, Hysteresis= Large - 482mV | -
Vcco=2.5V, Hysteresis= Large - 302mV | -
i DGR Vcco=1.8V, Hysteresis= Large - 152mvV | -
IPANS S
v (Hysteresis for Vcco=1.5V, Hysteresis= Large - 94mVv -
ST schmitt Trigge Vceo=3.3V, Hysteresis= Small | - 240mV | -
inputs) Vceco=2.5V, Hysteresis= Small - 150mv | -
Vceo=1.8V, Hysteresis= Small - 75mV -
Vceo=1.5V, Hysteresis= Small - 47mV -
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4 WA 4.2ESD EfE
= 4-8 B7SHR (Static Supply Current)
B ik R | 23 w/ME HARfE wNAH
lec Core HLJFHR UX iRA | GWINSR-2 | TBD TBD TBD
Veex HIFRHLIR
| (Voor=3.3V) UX x4 | GWINSR-2 | TBD TBD TBD
CCX S N
Veex HIEH I
WINSR-2 | TBD TBD TBD
(VCCX:2-5V) UXx Hﬁz,i G S
N N7y
loco VO Bank HUUEHLIAL |y wik | GWINSR-2 | TBD TBD TBD
(Vcco=2.5V)
loc fﬂgﬁﬁ Core L | yx jk | GwINSR2 | TBD TBD TBD
JIL
TRZEES Veex HLUR
| : X GWINSR-2 | TBD TBD TBD
cex /ﬁi (Vccx:3.3V) U Hﬁz,i
Hn#EET 110 Bank H
lcco TR LR UX RA | GWINSR-2 | TBD TBD TBD
(Vcco:2.5V)
lec ffm CoreR ||\ jgk | GWINSR-4 | TBD TBD TBD
IL
leex fﬂﬁﬁ Veod B\ ik GWiINSR4 | TBD TBD TBD
JIL
cco | EITIOBank |\ ek GWINSR4 | TBD TBD TBD
=N
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4.3DC

4.3 DC S 4514

DS861-1.3

T 49O HETIEERNY
o 3R A Veeo(V) AT RIH) Vree(V)
w&/ME BRI ZPNIEN w/ME BRI IZPNEN
LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
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 11 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 11 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.465 1.3 15 1.7
SSTL33_lI 3.135 3.3 3.465 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 3.465 - - -
LVPECL33E 3.135 3.3 3.465 - - -
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 I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D 1l 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -
SSTL33D_I 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D_lI 1.71 1.8 1.89 - - -
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{3 4.3DC AR
& 4-10 IOB Bif DC S 4§14 (IOB Single - Ended DC Electrical Characteristic)
SR Vie Vi VoL Von loL low
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 4
8 8
tﬁ'}"@gw -0.3V | 0.8V 2.0V sev Y Voco-0.4Y 12 12
24 | -24
0.2V Veeo-0.2V | 0.1 | -0.1
4 4
8 -8
LVCMOS25 | -0.3V | 0.7V 1.7V sev Y Voo 0V P10
16 | -16
0.2V Veeo-0.2V | 0.1 | -0.1
4 4
0.4V Veeo.0.4V | 8 8
LVCMOS18 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V TERET
0.2V Veeo0.2V | 0.1 | -0.1
0.4V Veeo-04V | 4
LVCMOS15 | -0.3V | 0.35*Vcco 0.65*Veco | 3.6V 8 8
0.2V Veeo-0.2V | 01 | -0.1
0.4V Veeo-04V 2 =
LVCMOS12 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V 6 -6
0.2v Veeo0.2V | 0.1 | -0.1
PCI33 -0.3V | 0.3*Vcco 0.5*Vceco 3.6V| 0.1%Veeo | 0.9Veeo | 1.5 | -05
SSTL33 | | -0.3V| Vger-0.2V Veeet0.2V | 3.6V 0.7 Veeorl1V | 8 8
SSTL25 | | -0.3V| Vrer-0.18V | Veert0.18V | 3.6V 054V | Veco-0.62V | 8 8
SSTL25 Il | -0.3V | Vrer0.18V | Veeet0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V | Vrer0.125V | Vrert0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vrer-0.125V | Vegrt0.125V | 3.6V | 0.40V | Veco-0.40V | 8 8
SSTL15 | -0.3V| Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL18 | | -0.3V | Vree-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL18 Il | -0.3V | Vrer-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
HSTL15 | | -0.3V | Vree-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL15 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
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4.4 FF Rk

= 4-11 /O £4%y DC B 54514 (IOB Differential Electrical Characteristics)

LvDS25
LR e AR A NI % BRI 5 o NI - <X 172
LTPNGENES
Vina,Vine (Input Voltage) 0 2.4 V
Eay RPN TN Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 235 |V
s Ay . . Difference
V1Hp ﬁﬁj\iﬁ)l\dlj[ﬁﬁ(mﬁerentlal Input Between the Two | £100 - - mV
reshold) Inputs
, Power On or
I i NFE R (Input Current) Power Off - - +10 | pA
5y H! 75 FL S (Output High Voltage _
Vo for Vop of Vou) Rt =100Q 160 |V
K HL S (Output Low Voltage _
VoL for Vop 0f Vo) R =100Q 0.9 \Y
7= *ﬁ LR (OUtpUt VOltage (Vop - VOM);
Voo Differential) R1=1000Q 250 1350 1450 | mV
S A O S S S € A N
AVop (Change in Vop Between High - - 50 mV
and Low)
Vos it % (Output Voltage Offset) (F:/O-P1 OJQ Vow/2, | 4 195 | 120 | 1375 |V
=
i HH F E A 4L (Change in Vos _ .
AVos Between High and Low) 50 mv
ks Vop = OV W%
I % FLIR op. - - 15 mA
s L FLT B
4.4 FFR4FE
4.4.1 AEFXFE
& 4-12 CFU IR FSH
TSR .
4k ik — Hfir
Min Max
tLUTA_CFU LUT4 ﬁﬁ(LUT“- delay) - 0.674 ns
tLUTS_CFU LUTS EE(LUTS delay) - 1.388 ns
tLUTG_CFU LUT6 EE(LUTG delay) - 2.01 ns
tLUT7_CFU LUT7 ﬁﬂ(LUT? delay) - 2.632 ns
tLUTS_CFU LUT8 EE(LUTS delay) - 3.254 ns
" BAL/SE AL 3 A7 S i H I E] (Set/Reset to | 186 ns
SRCFU Register output) '
B b 21 75 47 2% 4 H B[R] (Clock to Register
tco cru output) - 0.76 ns

DS861-1.3
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£ 4-13 B-SRAM AIEPEIFS ¥
" TSR .
S
RN ik Min Max AL
BSRAM i3zt 11k /5040 1 s 28] i o SiE )
tcoap_BsrAM (Clock to output time of read - 5.10 | ns
address/data)
) BSRAM %1 th 25 17 #% (1 I B 1/ S G Fof i 056 | ns
COORBSRAM | (Clock to output time of output register) '
& 4-14 DSP N FSH
- L PR .
LN ik Min Max AL
¢ N A7 2 T I 220 % 4B (Clock to . 480 |ns
COIR_DSP output time of input register) '
¢ TIK 54725 I 220 % 4B (Clock to i 240 |ns
COPR_DSP output time of pipeline register) '
¢ i H B A7 2 IO I 20 % SR (Clock to . 084 | ns
COOR_DsP output time of output register) '
& 4-15 Gearbox NI FS8
G ik B AR BT
FMAXippr 2:1Gearbox iﬁﬁ)\ﬂ%jﬁi}/}:ﬁ 410 MHz
FMAXpesa 4:1Gearbox i N\ K F 4 410 MHz
FMAXpess 8:1Gearbox i N\ 5 K F- 40 410 MHz
FMAXwvipeo 7:1Gearbox i N\ F K A 390 MHz
FMAXipes10 10:1Gearbox % A\ 5 K 3240 410 MHz
FMAXoppR 1:2Gearbox % N\ & K 47 355 MHz
FMAXosera 1:4Gearbox % N\ & K 47 360 MHz
FMAXosers 1:8Gearbox #ii N\ &% K 4 355 MHz
FMAXovipeo 1:7Gearbox iﬁﬁ)\ﬂ%j(jf}/}:ﬁ 355 MHz
FMAXoserio | 1:10Gearbox i A\ fx K 345 355 MHz
FMAXoseris | 1:16Gearbox i A\ fx K 34 750 MHz
4.4.2 PRI X451
= 4-16LUT SMERFF L4514
S I 0 iy
S R’ A
: Min Max Min Max
Clocks TBD TBD TBD TBD TBD TBD
Pin-LUT-Pin Delay | TBD TBD TBD TBD TBD TBD
General /O Pin TBD |(TBD |TBD | TBD | TBD | TBD
Parameters
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4 A HE 4.4 FF Rk
= 41710 51488
PR L] Min Max By
fuax 10 H KAZH - 150M Hz
fuax tvos | LVDS i KA - 400M Hz
£ 4-18 NSRRI IR
45 | B/ME PR N
H R e L %
AR A GWINSR-2/2C 114MHz 120MHz 126MHz
(0 ~ +85C)
w3 H AR
f (40 ~ +100C) GW1NSR-2/2C 108MHz 120MHz 132MHz
MAX B e AT R
A A GWINSR-4/4C 118.75MHz | 125MHz 131.25MHz
(0 ~ +85C)
w3 AR
(40 ~ +100C) GW1NSR-4/4C 112.5MHz 125MHz 137.5MHz
tor T ok 43% 50% 57%
toparr B Eh RS 0.01UIPP 0.012UIPP | 0.02UIPP
£ 4-19 AT EESH
LR | i B/ME PR SN
Fin LEIPNINEE D ES 3MHz - 450MHz
Fout i AR Fvco/128 - Fvco/2
Fuco JEFE IR i AR 400MHz - 1500MHz
tor it ¥ £ Duty Cycle - 0.0625Ty,
Teas | MHOZIEEE D - 0.0625Ty,
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4 BRI 4.5Cortex-M3 S B

4.5 Cortex-M3 BB S 454

4.5.1 DC BS54
3 4-20 HREY
o . KA o
s ik M ol AL
lvee VCC & KHLR - 100 mA
lvss VSS & KHR - -100 mA
ling I HEL R - +/-5 mA
452 AC BS4F4
& 4-21 RS
=] A L2} %WJ*% 7
s ik R YN e AT
frcLk AHB M 4H45i% | GWINSR-2C/4C | 0 30 MHz
. — GW1NSR-2C 0 60 MHz
pete 7 GWINSR-4C 0 100 MHz
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4.6 F 7 INA7 LSRRI (GWINSR-2C/2)

4.6 A PINEEBS4F1E(GWINSR-2C2)

4.6.1 DC BB 54514
= 4-22 GWINSR-2C/2 84 FiA#E DC S 44

. " Firs o
e e RME RO i
IVCCread Ve BEAE I - 1.4 mA
IVCCXread | Veex B HLIR - 0.6 mA
IVCCoprog Ve HHERIEH - 0.2 mA
IVCCXprog | Veex FHEAEHER - 2.2 mA
IVCCerase Ve HEERERE B - 0.2 mA
IVCCXerase | Veox R #RAE ML - 2.3 mA
libLE-vee Vcc IDLE HR - 10 UA
lpteveex | Veex IDLE HLif - 100 UA
Iy i N HRL - 0.1 uA
lLo fii HH R FRLTAL - 0.1 UA
Vonee EAE T AT | 1.14 1.26 v

wERE T | 1.176 1.224 Y
Vomcesy EAE AT | 0.94 1.06 Y

wEARE T | 0.97 1.03 Y
Vi i N A L - 0.1*Vcc Y
ViH PN 0.9* Ve - \Vj
VoL A - 0.1* Ve V
Vou LT 0.9* Vee - Vv
trroG EERAER 8] - 30 us
tser DU R[] - 2 mA
tver LR BRI [h] - 10 mA
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4.6 F 7 INA7 LSRRI (GWINSR-2C/2)

4.6.2 AC BB S 454

%% 4-23 GWINSR-2C2 B RN FESH

FA%
(R ik BT
b BME | BOAME
tAS Hiuhik 2T (A 2 - ns
tHS Hb bk PR AR A ] 2 - ns
tS 5 R [ 4 S ] 5 - ns
tH 5 R [ O HRE IS ] 5 - ns
tDS B 3 ST (] 5 - ns
tDH B AR (] 5 - ns
tAC - 30 ns
ACR B R [A] - 80 s
tHZ i FH ] OE 28 A 5 >F [ st 1] 3 - ns
tAE AE 5 HE P[] 10 - ns
tAEL AE 1% H P (1] 10 - ns
tAAD FEEEVE N AE 3 AE IR [A] 30 - ns
tAADR [0 FRA&S N AE 3] AE SEIR I [H] 80 - ns
tTR NVSTR 7% TBIT TSt ia) | - 100 ns
EH#/ET NVSTR _EFH53] TBIT
tTF R 1] ] 30 us
TUERREAMETS NVSTR TR 3
(TF TBIT TR - 2 ms
M R EAE S NVSTR T3
tTF TBIT IR i ] ) 10 ms
(NVSTRH Ela‘\I/‘EﬂSTR LTHRE] AE ETHEREF | o ) ns
N AL ==
NVSTRL HNHL\I{EHSTR TR TBIT FRERIREF | ) ns
tCS CS Z7E 10 - ns
tRCH BEEEE T CS PRIFT ] 0 - ns
tWCH BAET CS {43} a] 10 - ns
tECH BEREE T CS fRFHT ] 10 - ns
tDOH AE 1 %03 BE S e Ta] 5 - ns
tOS TEAS BE g N (] 1 - ns
tOH TEAS BE R FFET (A 30 - ns
tOHR B PRAS T A e OR R[] 80 - ns
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4 BASHRE 4.6 H 7 INA7 S 4FPE(GWINSR-2C/2)

4.6.3 BR{ERTFFE
B 41 R
roor DY T G

X-
b 4

ey ;
tAS|T  tAH v HAEL | tAE |
AE 4}:—\”\- ;"i * 7 S S
e ¥ :
e tAADIAADR B :
cs . + | | ‘1;
b L ¥ ' ' o
t0s tOHAOHR tACH
OE ol * a )

ADDR - Y I y ]
e tAH > = LAEL i tAE f
AE b % E %
=
cs 00+ - -
= tH j
PROG g+ * i
vos tDH i
on D I ]
—H
—F T tWCH
NVSTR tNVSTRH?:d SS ?.d &q
— ¥ —> b »
TR G HNVSTRL, Ll i
TBIT £ S ey

B 4-3 TURRRIER
ADDR
> » y

! Lir

A5 ! taH ' tAEL ! tAE '
AE —;ﬁ—\; £ ey
:‘ TS ":
cs A - o
e :
vots tH ' :
SERA 4;5_—\; I N,
P :
tNVBTRHE E"‘
NWVETR ,iﬁ by ;-F ‘:"\—
TR VtMWSTRL '

oI FTR TR
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4 A 4.7 B A7 B SR (GWINSR-4C/4)

E 4-4 FERBFRER
ADDR SRR
T, " e .
BE wam : tAEL ; tAE
o %
==
cs S L-\ -
e L B — :
E t5 1) tH ! :
MASE < . , * ;
tHVSTRH! -
: ! tEGH
NVSTR ¥ W £
: ' NUSTRL :
B bk X

4.7 A PINFE S5 (GWINSR-4C/4)

4.7.1 DC BB 5454
% 4-24 GWINSR-4C/4 88 PiA#%E DC BS54

” B NE L. | Wake-u

B/ ZH Ve® | Voor AL kel Pl spm

N -1 el S =] <

;; ) I;E‘l X (wil 219 |os mA NA \B;—TI:JI\ET%TOEE 525 EE 100%,

R loct? 0.1 12 mA NA -

Bk 0.1 12 mA NA -

TR AR 0.1 12 mA NA -
XE=YE=SE= “1” , 7 T=Tac

_— . F| T=50ns ZI&], /O KIHERN

gg??fii%ﬁ lec2 980 25 WA NA OmA. T=50ns 2 J&, WHEBEm
B, /O F IR N A
WL FELT

AR lsg 5.2 20 HA 0 Vss+ Veex M Vec

o [LIKECK{E A B VT R, VA R IR 2 T % R B
o [2llcet TE Trew AN FOB o0 & HAH 5

- ARV Thew< Tacc
- Thew = Tacc
~ Tace<Tnew - 50Nns: lcc1 (New) = (lcct - lec2)(Tace/ Tnew) + lec2
- Thew>50ns: lcci (New) = (lcca - lec2)(Tace/ Trew) + 50NS*lcco/ Thew + Iss
- t>50ns, lcc2=lss
e  [3]M wake-up time [IZ M ZIFF4E Ve L21KT 1.08V.
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4 BRI 4.7 F )7 INAF BRI (GWINSR-4C/4)
4.7.2 AC HS 454
3k 4-25 GWINSR-4C/4 BB P INERFEH
EPak =y ZH (57 /ME NI LEE (A
WC1 - 25 ns
TC - 22 ns
il i [] 2 BC Tace” - 21 ns
LT - 21 ns
wcC - 25 ns
O R o B HCH R A7k 2 S I (1) Thvs - us
A AL DR TS 8] Thvn - Ms
B AL DR AT IS [R) CREAR B R) Thvht 100 - us
B AL it 3] Yot A2 2 SIS ] Togs 10 - us
R R I 1) Tpgh 20 - ns
5 I [A] Tprog 8 16 us
5 HE RS I ) Tupr >0 - ns
PEBR OR AR I ] Tund >0 - ns
PG5 B 5 R R L ) Teps -10 - ns
SE F TR AF g ST [H] Tas 0.1 - ns
SE Jik i 1) e FLFA I ] Tows 5 - ns
ik 2 LI [R] Tads 20 - ns
M hE PGS DR AR N [A] Tadn 20 - ns
B G ORAF I ] Tan 0.5 - ns
WC1 Tan 25 - ns
- . TC - 22 - ns
%k%%fﬁﬂﬂhﬂ%h i) BC i 21 i s
LT - 21 - ns
wC - 25 - ns
SE Mk IS BT[] Trws 2 - ns
=L Trev 10 - us
B 17 e ] o' - 6 ms
PR 7] Terase 100 120 ms
BRI ERIN 8] Trme 100 120 ms
L BB Wake-up B [E] Tuk_pd 7 - us
FEHL LRSI (8] Tsph 100 - ns
Ve BT 1] Tps 0 - ns
Voox PRIFI [A] Ton 0 - ns
!
o [1XLLEEME T RE SR .
o [2IXLEEHUE I B A, FESLPRE P S A R
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4.7 F P INAE S HFPE(GWINSR-4C/4)

e [3]#f5 5 XADR.YADR.XE Ml YE 15 5H X5, Tace KITFEGII Ay SE 15 51 EFHE.
FLEL G DOUT #IRAF B 2IFE T — A B E T 46

o [4]Th, W IHAS BRAETF A6 BIHARE N — IR EERRRAE 2 BT RARW 8], 6] — A HbEAE T — Ik
BEBR AT REME S NPIR A — AN R ICTE N — IR EEBR AT B S N I o IX FHER
W HE T 2 A .

o [SITAMMIEHA Ins ) ETHAES [E AT 1ns (17T B AS H]

o [6]#=Hl{E T X\ YADR. XE 1 YE {5 5 7 % 2/ IREF Tage HINFE], Tace A SE ) ETHE
AT 4R -

4.7.3 R{ERTFFE

& 4-5 F PINFIRBRERF

KADR

XE
YADR

s Tas i
YE ' i

/ [ e /
SE ) Tews =:= Trws \ * ::

s
Tdh

& 4-6 A PINERERIEFF

Trws .
; i I e
i: Tace » " Tacc »
S
—

SE
ERASE
_'Twhd‘_

¥ADR ;

— ToPe
XE A N
YADR
YE
DIN

Twer : . ‘TT—W.,I
PROG + ;E = s S

NVSTR + ¥ = o S

DS861-1.3
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4.8ADC H S5k

& 4-7 B PINFEBRIRIERF
YE o

SE

XADR

YADR

—p TS

XE

ERASE

N

Twpr

Tnvs

Terase

Twh/

y

N

b
Wy Tnhv o f Treov Y
Ll Laf

- X

NVSTR S L

4.8 ADC BB S 414
4.8.1 ADC &#r R

=

ADC NCRFERR A A A5 B 45 58 i Hh 807 (5 5 5 22 16 M R 31,
AT 4 A B R SRR R GREE, T 12 AR I Sk 4T SAR B3, 4
A H 55 . ECO {5 S /E55 16 NI Bl 13 Dy v HLF, 8o — IR B 52 B
A B BE (e EOC (1 BT i

& 4-8ADC #:#rlFF
< 16 cycle >
< 12 cycle >
B B R B
w LA UL
— S '
M '
sS0C ﬂ
F A B ! ,
EQC j’f_\
_h:'rd_E:‘_
B[11: 0] INVALID X BN
DS861-1.3
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4.8ADC H S5k

% 4-26 ADC FiFS&¥

pous " FrE o
5 Eiiipu YN e AL
CLK B ] 62.5 - ns
Ts SoC Z 7 [H] 0 - ns
Th SoC R HFH [A] 10 - ns
Tb_Eoc EOC ZEiR ] [H] - 135 ns
To s o R B A AR I [ - 16 ns
4.8.2 BS45MESH
%= 427 ADC B58¥
" " Firs N
oA it /M P pE | o
DC ¥ /&
fi e PSR iR 12 bit
INL LA 5> +/- 0.84 LSB
DNL LT +/- 0.46 LSB
T 1w 2 Gz 0.45 %FS
R W IR E 0.02 %FS
[ZEPRITIN
CHI[7: 0] P Sy N 0.01*VREF 0.99*VREF | V
CIN EETPNEER S 11.52 pF
i g ST
SoC PRI E S 1 MHz
CLK F A 16 MHz
il | B iR 12 I 4
HAFES
64.8(Fin=1.47K) DB
SINAD (EL =4 :
62.6(Fin=107K) DB
SFDR T — 84.9(Fin=1.47K) DB
81.7(Fin=107K) DB
o -104(Fin=1.47K) DB
Hbz R -87.1(Fin=107K) DB
o -94.1(Fin=1.47K) DB
Hb3 SUERRA -80.6(Fin=107K) DB
o -87.2(Fin=1.47K) DB
THD SIEBRRE (T :
-79.3(Fin=107K) DB
ENOB - 10.5(F!n:1.47K) b!t
10.1(Fin=107K) bit
ZHEHE
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4 A 4.9 YmFERE O e hr
" " FHs o

oA i BMH S TR

VREF ZHE W 0.5*Vccoo Veeoo \Y

SR ITIN

ViH LIPNL RS 0.7*Vcce Vee \Vj

Vi PN (I ER S 0 0.3* Ve \Y;

st B[11: 0]

Vou Ll 0.7* Vcc V

VoL i A HLP 0.3* Ve \Y

Ht L

Vecoo eV G A 2.97 3.3 3.63 V

Vee Hrd ks 1.08 1.2 1.32 \Y

lvecoo LN N 750(Fin=107K) uA

lvee A AN 4(Fin=107K) uA

lpd SR W LA 0.15 mA

4.9 fRIZE O FHRE

GWINSR %% FPGA 7= GowinCONFIG it B T &2k 6 Fh, £
Fa B, SUE s, MSPI#i. SSPI#:. CPU #{. SERIAL
B, VAR RNE S L UG290, (Gowin FPGA /=48 4 F2l B -F /)

4.9.1 JTAG #BREFEOFFiRE

GWINSR %% FPGA 7= 5L 1 JTAG it B4 4 IEEE1532 hRUER!
IEEE1149.1 i1 A HihnuE .

JTAG Ao B AW LR B T 202 GWINSR %1 FPGA P2
SRAM 1, i LS5 Ic B B0 2R

JTAG Ymfe I e B an &l 4-9 Bz .
4-9 JTAG REEAMNFERER

TCK

——»
| Tickftco :

Tiph

Tickp G TWckh T Tickl

Ttekdtex

TDI

™S

TDO

DS861-1.3
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4 BURE 4.9 Y4 i b
< 4-28 J[TAG HiZIEAFFEH

LI | ZEE X BAME | BKME

Tocs TCK I it 24 tH AR 7] (Time from TCK 10ns
falling edge to output)

Tton TCK ~ %?&?Uiﬁ H %Kﬂﬁﬂ“ /6] (Time from TCK 10ns
falling edge to high impedance)

Tickp TCK I JE ] (TCK clock period) 40ns

Tickn TCK %= H~FJ /] (TCK clock high time) 20ns

Tieu TCK B2k B P[] (TCK clock low time) 20ns

Tips JTAG M &AfE (JTAG PORT setup time) 10ns

Tiph JTAG O{-¥FHf ] (JTAG PORT hold time) 8ns

4.9.2 AUTO BOOT & 1IEO B iR

AUTOBOOT #iE = 2 S 6 GWINSR £ %1 FPGA 77 i B i)
FaF M RE R — A ECE A, B TR E R E Mode=000, ZBEUT, O H
FHELFEREINIRE R, FPGA EIA] HAT NN B Flash 3HUAC B 85
SE R P I #

N E Flash A B FEET JTAG #0156, BCE SERUE, KHEPikeh
fii % RECONFIG_N 2t S 3 FH TG H B slc s, 7 E &S Kl

4-10 7R
[ 4-10 EF7 LHBETFFE
VeoVeox/Veco I,I
* Tportready y
V'
READY £
DOME /
4-11 RECONFIG_N fi & B e &
RECONFIG_M \Y ,?'é
= Trecfglw g
READY \i I.{_
iﬁTrecfgtrd?n Treadylw D
DOMNE "—b{
Trecfgtdonel

AH IR P Z 53R 4-29 Fros.
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4 B 4.9 YmFEHE D b e

%= 4-29 EF L1 RECONFIG_N fil Z i FF&%

S | ZHE X RME | KE
Vee, Veex X Veco #I READY [ EFH#5E ] (Time from

Tpomeady1 application of Vcc, Veex and Veeo to the rising edge of 50us 200us
READY)

RECONFIG_N fi& P ik %5 2 (RECONFIG_N low pulse

Trecfglw Width) 25n5

- RECONFIG_N T[4/ %] READY fiGHFIf ] (Time from | -0ns
recfat'dyn | RECONFIG_N falling edge to READY low)

Treadylw READY f{iH P fikyh 56 € (READY low pulse width) TBD

RECONFIG_N R[4 %] DONE 1 Hi*F-F 8] (Time from

Trecfgtdonel RECONF|G_N faIIing edge to DONE low) - 80ns

!
MODEO=0 I} 2% 14 ) L B 25435 1} [7] &y 200us, MODEO=1 Hf >}y 50us.
4.9.3 SSPI &R IE O FirE

SSPI L&, Bl FPGA fE N MNZ8ft, 4N Host it SPI £z H %
GWINSR %% FPGA P~ it iTHCE, I 75 2 E Mode=001.

SSPI gmFEtE A 7 B 4-12 Fos.
4-12 SSPI FRizERFFE

READY i
: Treadytcs| ! Y Tesnhw
SSPI_CS_N : Y ) :
CLKHOLD_N i
sl i v Y
| A f.\ X X
; Tsspis Tsspih * Tadlk ot et
SCLK ; \ i % }
| k — —— ——
i Treadytsclk i Tsclkftco Tsclkftco Tsclificx

valid data X valid data }

T
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4 B 4.9 YmFEHE D b e

RIS P25k 4-30 ATw

3 4-30 SSPI R FESH

SR | ZHE X RAME | &K
Tscikp SCLK 4 & #H(SCLK clock period) 15ns

Tscikn SCLK 45 B P ] (SCLK clock high time) 7.5ns

Tsci SCLK %Ik HL P [3] (SCLK clock low time) 7.5ns

Tsspis SSPI PORT &7 [A](SSPI PORT setup time) | 2ns

Tsspih SSPI PORT fR#£H [H(SSPI PORT hold time) ons

SCLK N FE i 2% i ZE(Time from SCLK

Tscktco falling edge to output) 10ns
T SCLK IRy 3% & FHI %€ (Time from SCLK .
selkfiex falling edge to high impedance)
Tesnhw CSN & PRk 96 (CSN high time) 25ns
- READY _LFH#7%#] CSN {KH FH [E](Time from
readytcs| READY rising edge to CSN low)

- READY LFHiF 2|5 —/> SCLK #5E[H] (Time from
readytsclk READY rising edge to first SCLK edge)

B T2 EHEDSR, ] SSPI U GWINSR &% FPGA F=f#E4T
YnFE, BT AL LU 4

® SSPI #ZH1#RE

R g FE B T — R ZmFER, RECONFIG_N %A “NON-RECOVERY”
N

® 5 BhHT I gmAE

o S MR I RECONFIG. N — MG HLF ik

4.9.4 MSPI #RR ZFEO K FiRfE

MSPI it B, B FPGA fE Ny E 2844, 1@id SPI £ 1 35 W AM5E Flash
FEEUAC B HE, e TR AL E Mode=010. GW1INSR-2/2C H1ERIA MCLK 4
FJE 2.4MHz, GWINSR-4C/4 Z54 BN MCLK % 4& 2.1MHz. MCLK
K 2 +/-5% .,

MSPI g AR =05 BC B 2038 5 N/ Flash 2 J5, 7 B8 _F ik
RECONFIG_N #4724 hl & . GWINSR-2 1 GWAINSR-2C #8 H S0k
—IXH3) MSPI Bt B #:4F, AL E RN, 7 EH itk RECONFIG_N
S RERE

MSPI gmFE = A 7 B an &l 4-13 s

TBD
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4 B 4.9 YmFEHE D b e

& 4-13 MSPI RIEIER K FREE

READY I
:4 Treadytmcsl "
MCS_N b /
f Tmspis # Tmspih .
1o 5 ¢ s X
T Treaddmck ¢ Tmokn ¢ Tmak Trmclkp g
MCLK m
| Tmclkftco
] 4 valid data }{ valid data }{
Kt 8 AN S & X nER 4-31 Fir
7 4-31 MSPI iR FSH
ZHA | BEE N w&/AME | ®KE
Tmclkp MCLK 4§ & #H(MCLK clock period) 15ns -
Tmekn MCLK I = B 3P A (MCLK clock high time) | 7.5ns
Tmek MCLK 4 B P A (MCLK clock low time) | 7.5ns
Tmspis MSPI PORT # 37K} [ (MSPI PORT setup time) | 5ns
Tmspin MSPI PORT {41 7] (MSPI PORT hold time) | 1ns
. MCLK T & 95 2 5cHfa i H B 28 (Time from MCLK 10ns
melkitco falling edge to output)
READY EJF#5%] MCS_N i H~F i 7] (Time
Treadymes from READY rising edge to MCS N low) 100ns 200ns
READY EFA#TEIZE—4> MCLK ¥y} [H] (Time

Treadymalk from READY rising edge to first MCLK edge) 2.8ps 4.4us

4.9.5 DUAL BOOT #&=,(GWINSR-2C/2)

GWI1NSR-2C/2 284137 H: i # DUAL BOOT FC B #£: Mode=100 F
Mode=110.

24 Mode= “100”, GWINSR-2C/2 Z&E-R N P INFF RS, 2H
IR AFHC B ), S FE BRI N B Flash BEE AT E -

4 Mode= “110”, GW1NSR-2C/2 #3445 MAhEE Flash JG3), 448
Flash fic & My, #34F FiEF A B Flash FIEdEHATECE ; 4M5 Flash
HNAER, AT EERAE

4.9.6 DUAL BOOT &3, (GW1NSR-4C/4)

GWINSR-4/4C #:14) DUAL BOOT Bt B LGS W (HE F a5 F
Z4k GWIN-4 45/ /7 DUAL BOOT F# 77 5),
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4 B 4.9 YmFEHE D b e

4.9.7 CPU &%\

CPU Zwfeti=~, HOST ifid DBUS #: %} GWINSR %% FPGA 7~
AT IR E, N EENE Mode=111. B2 T IH A FHBER, f$iH CPU
AT GWINSR 71 FPGA 7= it 1T gwfe, 755 2 LA 26 4F:
® CPU #ZI0#gE

S VIR M ECET — XM FERT, RECONFIG_N &4

“NON-RECOVERY” R%&.

® BRI
T F L E A WAEE I RECONFIG N — /MG HL ik o

4.9.8 SERIAL #&=R

SERIAL it E 50, Host it F 4748 0% GWINSR %71 FPGA ;= i it
TRCE, I FEAE Mode=101. & 7€ FHZER, ] SERIAL Rz
X GWINSR #7%1 FPGA rF= i3t AT mfs, /i 2 AT 26 1F:

® SERIAL B 1#fE
L EVIR g FEECET — R gmFERT, RECONFIG_N ¥4
“NON-RECOVERY” %,

® HIHHIYmAE
HEr EH A AR RECONFIG_N —AMIG HLFE ikt
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5 ST HER

5.1 #Fan4

5.1 et

5-1 GWINSR-2 & -ép & 755% - ES

GWINSR- LX 2 QN 48

Product Series — T

GWI1NSR
Core Supply Voltage

LX Vcex:1.8V
UX Vcex:2.5V/3.3V

Logic Density

21,728 LUTs

5%%14% BiER

P ES

Optional Suffix
—— ES: Engineering
Sample

—— W PSRAM

PIN Number

Package Type

5-2 GWINSR-2C S&f-&& 5% - ES

GWINSR

Product Series — T

GWINSR
Core Supply Voltage

LX Vcex:1.8V
UX Vcex:2.5V/3.3V

Logic Density

-LX 2 C QN 48

21,728 LUTs

QN QFN

P ES

Optional Suffix
ES: Engineering Sample

HHPSRAM

PIN Number

Package Type

C:ARM Cortex-M3

DS861-1.3

QN QFN
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5 ST HER 5.1 &4

&l 5-3 GWINSR-4 868 753% - ES
GWINSR- LV 4 MG 64 P ES

Product Series — T

GWINSR

Core Supply Voltage
LV Vcc:1.2V

Logic Density

4 4,608 LUTs

& 5-4 GWINSR-4C BH-E 755k - ES
GWINSR - LV 4 C QN 48

Product Series — T
GWINSR

Core Supply Voltage

Optional Suffix
ES: Engineering Sample

WHRPSRAM

PIN Number

Package Type

MG MBGA

P ES

| Optional Suffix
ES: Engineering Sample

LV Vcc:1.2V P #kHy perRAM
Logic Density PIN Number
4 4,608 LUTs
Package Type
QN QFN
C:ARM Cortex-M3 MG MBGA
5-5 GWINSR-2 g8 753% - Production
GWINSR - LX 2 QN 48 P C6/l5
Product Series ———
GWINSR Grade
C Commercial
Core Supply Voltage I Industrial
LX Vcex:1.8V Speed
UX Vcex:2.5V/3.3V 4 Slowest
5
Logic Density 6 Fastest
21,728 LUTs
— WIRPSRAM
PIN Number
Package Type

DS861-1.3

QN QFN
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[#] 5-6 GWINSR-2C 2543 755% - Production
GWINSR - LX 2 C QN 48 p C6/5

Product Series ——
GWINSR Grade
C Commercial
Core Supply Voltage | Industrial
LX Vcex:1.8V Speed
UX Vcex:2.5V/3.3V 4 Slowest
5
Logic Density 6 Fastest
21,728 LUTs
HHKPSRAM
C:ARM Cortex-M3 PIN Number
Package Type
QN QFN
& 5-7 GW1NSR-4 &5 5 5% - Production
GWINSR - LV 4 MG 64 j Co/I5
Product Series ———
GWINSR Grade
C Commercial
| Industrial
Core Sgpply Voltage Speed
LV Vcc:1.2Vv 4 Slowest
5
Logic Density 6 Fastest
4 4,608 LUTs
—— WEPSRAM
PIN Number
Package Type
MG MBGA
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[#] 5-8 GWINSR-4C 28463 755% - Production
GWINSR - LV 4 C QN 48 p C6/5

Product Series ——

GWINSR Grade
C Commercial
| Industrial

E:\(;r(\e/Sl{fgl\yl/ Voltage Speed

ce-t 4 Slowest
5
Logic Density 6 Fastest
4 4,608 LUTs
- WikHyperRAM
C:ARM Cortex-M3 PIN Number
Package Type
QN QFN

E!
Speed Grade i&H T LX BAF UX A,
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5 ST HER

5.2 s fFE AR

5.2 ZefFE bR

iz AR A R T B 1 AR S, Wi 5-10 Fror.

& 5-9 GWINSR-2 &4+ EF7iR =5

GOWINGE

Part Number —» GWINSR-LX2QN48PC6/15
Date Code —p> YYWW

Lot Number —» LLLLLLLLL

GWI1NSR-LX2 €<—1— Part Number
QN48PCE6/I5
YYWW <«— Date Code

LLLLLLLL L<—— Lot Number

5-10 GWINSR-2C & 2EFriR = b1

GOWINGE

Part Number —» GW1NSR-LX2CQN48PC6/15
Date Code —» YYWW

Lot Number —» LLLLLLLLL

GWI1NSR-LX2C <—— Part Number
QN48PC6/I15
YYWW <«— Date Code

LLLLLLLL L€<—— Lot Number

5-11 GWINSR-4 28443 470 =51

GOWINEZT

Part Number —» GW1NSR-LV4MG64PC6/15
Date Code —» YYWW

Lot Number — LLLLLLLLL

GWINSR-LV4 <—— Part Number
MG64PC6/15
YYWW <«———-— Date Code

LLLLLLLL L€<—— Lot Number

5-12 GWINSR-4C & EFriR R H

GOWINGE

Part Number —» GW1NSR-LVACQN48PC6/15
Date Code —» YYWW

Lot Number —» LLLLLLLLL

GWI1NSR-LV4C <—— Part Number
QN48PC6/15
YYWW <«—— Date Code

LLLLLLLL L€<—— Lot Number

Varll |
YFE!

FEAE TS558 478 “Part Number’

&
o

DS861-1.3
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