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GWINSE %1% 4> FPGA = S AR ) 4L 5 73 o ] e B DI e H.yt(CFU,
Configurable Logic Unit). fE&8FNER LT 2GRS, ARIZEER
HTEAIFECA .. nECE IRt (CFU) mDARCE &R R (LUT4)
B, HARZER . FEITTRNE S 3.2 AL B DIEEHL G

GWINSE #7524 FPGA 7= 1 1/O ¥R A fE 28 4F 41 F, LL Bank 4
BAT RISy, 43904 BankO. Bankl. Bank2 1 Bank3. 1/O %52 #F £ fieg
PRk, RS TR SDR T/EM U DDR M. VRN kY
Z . 3.3 $i A\ fh Hi BB

GWINSE R%1% 4 FPGA ;= HLIRE S (B-SRAM) {E

9(90)




>
o3

\

3 &5 3.1 Z5HHE I

A\

I

AN IR IRATHES], — B-SRAM TE#4#8 5 H 3 4 CFU (I B .
B-SRAM $ it i fdi 7750, (HRMM T ARERINEH . — & 7ERME
Cortex-M3 ZL RS R4t SRAM TR, H TAEMHREIENIRE .. & 3k
AR VR SR L E SRAM i FHEE08,  Lhin
2K-Byte/4K-Byte/8K-Byte %5, H1F Cortex-M3 ] SRAM % ] — 4> B-SRAM
758 K/ 16Kbits(2K-Byte), A% ) B-SRAM 1] AR FH 7 (A7 55 o
TR IR, A B-SRAM & & K/NN 18Kbits, 7% Fib
Pic BB AR LS, PR BERNE 2 W, 3.4 BUIREH B/ fiff 215

GWINSE #7%%4 FPGA /=i N ik 7 A A7 5506, fe e A&
%o GWINSE-2C #3{FHIH FINAESCRE =R 7=, JF B =i 7 =02
HFM .. — 2 T4 Cortex-M3 AbFE S ARM F2/5, IXFEAE RIS A N
AR R, NS AN ZRAEHFMIED RMA TR, —&HT
FPGA T #/#) DUAL BOOT #x. 7415 Ei53 W 3.5 /7 NAE %I

(GWINSE-2C). GWINSE-4C #3M4-IH P INAF SRR 75, R EL

PR T R B RN . — 2 T FE4# Cortex-M3 Z-F 231 ARM FEFF, X
FEAS RIS A P IAAF BE R R AR, ANREB N . & HIER P IEES R4
TR FAERIEZS I 3.6 HA NG EIE (GWINSE-4C).

GWINSE #7%1% 4 FPGA 77 i 3L i3 T SRAM PUF HiRF1 % 448 . 75
HliE R G, GWINSE R4 4 FPGA 7= 5N #8E 5 < User Flash F142
HifEME 7 —MEgfE (OTP) AIFRS. VE4(EEiES W 3.7 OTP AiFig.

GWINSE #7%1% 4 FPGA 7= i N fix 18IS PLL BEJ5F1 DLL %6, =
23R PLL AR BESE SR AL AT DASE S OB BIA5R , Jl i i B AR S 5007 LA
AT I Bh AR VR (AR S0 A0) . ARAZ VRS, s LS T RE . R 7
R AT R AE B N AR, S 2.5MHz 3| 120MHz [ #h 4R Y5 [, A MSPI
G AEic BRI B . A N SRR AT O P SR A AT G AR I FH BB, B R
JERIE £5%. FEHTRNE SO 3.10 B

GWINSE %1% 4 FPGA 7=/ W #k1) T # Flash %5 H T P & Flash
YnFE, SCREBRRT G AL e E, SCFF AUTO BOOT A DUAL BOOT %
Fetisl. WHAMERNES % 4.8 fmiids O FhsidE.

GWI1NSE-2C #14 #k Cortex-M3 [FERZ AL TR 2%, RS0 8Bh S0 #r
30MHz FIREFFINER,  STREAN A7 2 18] 5 v R B/t . il AHB
P 2R 7 (0 5 AR AR A R A . i APB 2R 5 8 5 AR 4 AT A
W1 UART %5, Jlit GPIO £ 1A AR i 45 (E ) 5 AMBE 815, FPGA Jmfs
SEILAS A% AR AE I I 2 ThRE, 0 SPIL 1°C. 13C 25, IR RIES %
3.8 Cortex-M3.

GWINSE %7124 FPGA 7= ik USB2.0 PHY, FPGA #4555 sE
PR E DIREIT USB =l 8 Thae, sSKil 54 USB A& IIE S . 1R RN
%% 3.9 USB2.0 PHY.

GWINSE %1% 4 FPGA ;=i Nk — ) ADC, R {E UT B AR H % i ps
He, Fp/EIEHIRES, SshSMHee, SRE, RIEMRA. TR
iHZ% 3.10 ADC.

DS871-1.0 10(90)




3 EMNH

3.2 AIEE B I AE T

A, FPGA SN E T F & A JwfEAm 4t (CRU, Configurable
Routing Unit), & FPGA Wi AT A St fe Bk R . nIBLE DIRE T
(CFU) #110B NEB#ES AL TR, il 7 CFU NEIHHUEA 10B
PR TR . AL BRI & s Sk FPGA B B A . hAh,
GWINSE #%1% 4 FPGA /=it 75 1T IR e 4 o5, K&
W, SREEN, PLAYRFERTE. AV RES % 3.1 ’heh. 3.12 K2
1 3.13 &RE BN

3.2 AIBC EThEE SR T

AJTC B IhAE B TG (CFU) 2 4 il GWINSE £7%1%24 FPGA 7= 3L A e
JG, FEAS CFU ] fC & 1% 48 5 50 (CLU) R AT 4 A A0 42 ¥ U5 2 70 (CRU) 4 %
£~ CLU VU] FiE & Thég i CLS(Configurable Logic Slice)2H ik, Hrbm]
Bl & IhAe B S Bk EMEAE, ES3 K 3-1.

[& 3-1 CFU &= E

v

Carry to Right CLU

LUT

CLS2

CRU

CLS1

CLSO

Carry from left CLU

3.21 AL EIZE AT

DS871-1.0

W HC E AR POTSCR AR B IRR . AR AR AN i ae A
o LAREHERMA

BAERKAITUGEE N 4 MAERR(LUTS), ATECEEE AT
SCHL R AR T e -
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3 EMNH

3.2 AIEE B I AE T

DS871-1.0

—ANAIEEThAE A AT ECE A — N 5 AN B R EK(LUTS).
PIANFTBCE DR AT L E R — > 6 FI A AR (LUT6).
VIS FIACE DhRe A Al E s — A 7 AN E R (LUTT).

-\ ATBCE D RE (IS CLU) ARG B R — 1> 8 Fir A B #R K (LUTS).
o BURFHEMA

SEE AR, EIER VA E A ARZ AR (ALY), HIESSILLL T DhRe:
JNZR S RSN -
THELES, BFE IS s £ as
Eeiegs, Qi RTF . N T AR 2 H g

27
EFR

AJ it & ThAE i (CLSO~CLS2) 1 &5 N A7 25 (REG), & 3-2 ffiow.
[# 3-2 CLS v EER~EE

D
CE
CLK Q
SR
GSR

% 3-1 CLS FHEFREEHRSS A

=2y |0 | ik
D || AR
CE || CLK (A2, Ty o o T A G (e 2
CLK |1 | Webas, aREA T R R 2
FHE S RN, AR IR 2
o Bk
o FBEM
SR ' e mwmf
o REBEM
o EAMESL
SREER, ATRE NI
3.4 o SLHEAL
GSR™ 1 e mym
o EAREEM
Q O | wruk
¥ |

o [11{55 D MsRIERT LUESE R — vl fic B ohae i v E— AR ndm i, T lksesk AT
CRU M#IN . PG TE R G BB, ZF A7 a7 mT LS b A ) o

e [2]CFU "I fic B UjRe fr i) CE/CLK/SR ¥ m] ShiS7 e B ke % .

e [3]7E£ GWINSE #7444 FPGA /=N, GSR B HIELER, A@id CRU.

e [4]SR 5 GSR [Flf AR GSR HHm M.
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3 EMNH

3.3 ff N HH AR B

3.2.2 R AIFRETT

A2 B ot CRU (2 g 32 ZLALHE PN 5 i «

BNGEFEDIRE: N CFU MG 5 32t NI 3%

L BHIRThAE: v CFU M AN/t 5 S IR IHERR &, 4 CFU A
B4 CFU Z AR P & CFU FI FPGA Wi H B D e i b 2 [a] ) %

3.3 M\ H IR

DS871-1.0

GWINSE £7%1% 4 FPGA 7751 10B 3= A$E 1/0 Buffer, 110 &4 LL

TR A £k B R S E = A4 o W] 3-3 T 9w A 10B (4 fr i,
£ 10B BILALHE T WA 110 II(hRTHy A A1 B), EATTAT LARL B Ak — 20 22
OMEERE, AT LUE A (S S IR E

[ 3-3 10B £ ERE

ERsA)

Differential Pair Differential Pair
A _

/

“True”

“Comp”

r “True”

“Comp”

PAD A

PAD B

PAD A

PAD B

A

A

A

A

Y

Y

A

A

Buffer Pair A & B

Buffer Pair A & B

— y Y y Y
- O - | - | - O
c 6 8o 6 2 o o6 Ho o E
4 A 4 A
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A A y A
DO _IpZ O ToBO _|BoZ™ O
58985898 B 582825828 B
olEg|s 8585 &~ ©ls5gs5s”~gsggs ~
S525v S585 v &/585v Sls’g S5 v
Q —+|Q Q —~+|Q «Q —+Q Q ~+Q
v A A
Routing Routing

GWAINSE Z7%1%24> FPGA P25 7 10B 2 RERE 5.

FTF Bank 1) Veco ML

Y LVCMOS. PCI. LVTTL. LVDS. SSTL LLK HSTL %% e FFx
1.

A NAG 5 LR IR I,

At B A5 5 IR AL T

Pt {5 5 Slew Rate &7,

AN 110 A5 ST ) Bus Keeper. 4/ N7 HLFH & Open Drain it
T

BER L

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

BANKO 3ZHF MIPI i\ o

13(90)




3 LRI 3.3 i N B

® BANK2 Zff MIPI #itH .
e BANKO fl BANK2 37 13C.

3.3.1 I/O BB E 5

GWINSE £7%1% 4> FPGA 7=/ [t 1/0 145 4 4~ Bank, 41 3-4 i,
A~ Bank AHSLHY 1/O I Veco. NCHF SSTL, HSTL & 1/0 M AFRifE,
A Bank ISR — ML S5 L (Vrer), P ATBLE ST A 10B W E
1) Vrer I (55T 0.5*Vcco), WATEFEINEN) Veer I (ff H Bank FA{EE—
AN 1/O B HVE NN Vrer FIN) o

[& 3-4 GWINSE &%&#£ FPGA & I/O Bank S ~=E

\ 1/0 Bank0 \

GWINS

exueg O/l
™ueg o/l

\ /0 Bank2 \

GWINSE #5174 FPGA ;243 8 LX Fl UX PIANRRA o
GWI1NSE %44 FPGA =% B JE Vee N 1.2V;

LX WA N 3B e A s 2%, H B L Veex 7 B 1% B N 1.8V, 1/0 Bank
& Veco TTARTE FEAFE 1.2V, 1.5V, 1.8V, 2.5V, 3.3V L EFT RIEHE.

UX hiAS N SRS 2 A e 28, SCRF B AL Veox W BN 2.5V/3.3V,
I/0 Bank M Veeo AR R 2EAE 1.2V, 1.5V, 1.8V, 2.5V, 3.3V H/Lif R
R E
VE
o Rt LX JRAERE UX RAM#1E, fiTH BANK2 MIPI i Veeo, ¥ITE K E N 1.2V,
IFH LX RASH MIPI i 3 BEAY Be I8 21 MIPI it 34052 1Y) 609%:
o BRI RGE MRS R T L.
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3.3 fif Ny H A

DS871-1.0

ANE T 1O B AR HEXT Voco FIELSKR W1ER 3-2 iR

% 3-2 GWINSE &%|& £ FPGA @I IFaHE /0 KB K Bl Ei 2

/O i Hi A itE FAVIZE ) Bank Vcco(V) i IR B B 7T (MA)
LVTTL33 B 3.3 4,8,12,16,24
LVCMOS33 BAY 3.3 4,8,12,16,24
LVCMOS25 BAY 2.5 4,8,12,16
LVCMOS18 B S 1.8 4,8,12
LVCMOS15 B S 1.5 4,8
LVCMOS12 BV 1.2 4,8

SSTL25 | BAL i 2.5 8

SSTL25 I BAY 2.5 8

SSTL33_| B 3.3 8

SSTL33_II BV 3.3 8

SSTL18 | B 1.8 8

SSTL18 I B Vi 1.8 8

SSTL15 B Vi 1.5 8

HSTL18 | B 1.8 8

HSTL18_II B 1.8 8

HSTL15 | B 1.5 8

PCI33 B 3.3 N/A
LVPECL33E oy 3.3 16
MVLDS25E oy 2.5 16
BLVDS25E ZE5y 2.5 16
RSDS25E ZEy 2.5 8

LVDS25E ZEy 25 8

LVDS25 ) 2.5/3.3 3.5/2.5/2/1.25
RSDS Ey 2.5/3.3 2

MINILVDS ZE5y 2.5/3.3 2

PPLVDS =5y 2.5/3.3 35
SSTL15D =5y 1.5 8
SSTL25D_| ZEy 2.5 8

SSTL25D I ZEy 2.5 8

SSTL33D | ) 3.3 8

SSTL33D I Y 3.3 8

SSTL18D | oy 1.8 8

SSTL18D I oy 1.8 8

HSTL18D | oy 1.8 8

HSTL18D I oy 1.8 8

HSTL15D | ZEy 1.5 8
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3.3 fif Ny H A

DS871-1.0

% 3-3 GWINS THHHA /O B K S H il &

/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 LRI 3.3 i N B

3.3.2 E LVDS &it

GWINSE #7%1‘%4: FPGA 7/ BANK1/2/3 ¢ ## H LVDS i, {H2
BANK1/2/3 AN H NS 100 B @4 N % 43 UL HC HL B . BankO 3275 100
KU N 22 70 DLEC B BE, (H R AR E LVDS Hirtt . BANKO/1/2/3 3 FF
LVDS25E. MLVDS25E. BLVDS25E %5 i~ 135, PN HRHE 2 0L UG289,

(Gowin ZZ &/ (systemlO) /1755 ).

H LVDS [ i vEgn & RliE 2 0L UG872, (GWINSE-2C #/4 Pinout

FH D
LVDS i A i 1O 75224 100 B4R b B FEAS LT, 1225 an 18]
3-5 ffiR.

3-5 H LVDS i&it&EEH

o GWI1NSE#F T
RIEWA _ . _ s
toutt - mxin+ - f toutk rxint
——{) 50Q ) ® i X —<—e—

Q= — — z
;@%@%& ¢ L> W i&> X—@—&—F$>
txout- rxin- %) txout- rxin-
A 2
i 10 Buffer i 110 Buffer

LVDS25E. MLVDS25E. BLVDS25E 25724y 10 2& it VU HC 5 BH PH 2% 15 2>
L, UG289, (Gowin ZZ & (systemlO) /1155 )

3.3.3 /O 235

K 3-6 ) GWINSE %5174 FPGA 725 (1 110 32 %8 1% i E#645
3-6 /O BEHREE

TCTRL | TCFF
GND}—»
» SER R
ISI
TDATA | » OUTFF >
R IODELAY

DS871-1.0 17(90)




3 EMNH

3.3 ff N HH AR B

DS871-1.0

K 3-7 Jy GWINSE #4144 FPGA 7= 5 11 110 B 5 % NEB4y
& 3-7 /O BN T EE

> CI
> DI
» INFF > DIN
IODELAY
—
» |IEM N IDES N
] Rate
Sel L > 0Q

GWINSE %1% 4 FPGA 7= i) 1/O 2255 i 41 sl e i BH U0 -
HEIREBR

K] 3-8 NIEIEF S IODELAY .GWINSE %4144 FPGA 7= /i 44 110
# AL 5 IODELAY bk, RILIR{E 128(0~127) B HILER, — 5 K LEIR I A2
“~ 30 ps.
&l 3-8 IODELAY ==

DI | S > DO
DLY UNIT
SDTAP | >
SETN | » DLY ADJ > DF
VALUE | »
H PR H 2E IR ) 7
o A TEH;

o ISR, A IEM BBk i AR 3 BN % 1, IODELAY A
[F I} FH - g A A

I/O &35

K| 3-9 N GWINSE Z7%1%44 FPGA 7= 5L 1 110 2717 28, GWINSE
FA 224 FPGA 7= S AR 110 AR AL AT 2w A2 ii N 7 1725 INFF. 4 27 77 5%
OUTFF & PHA% 1] 2717 2% TCFF.
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3 EMNH

3.3 ff N HH AR B

& 3-9 GWINS i /O FERZ~EE

Db Q1 -
. - CE
[:::>——>CLK
SR
e
e CE nJLAgwfE WK HL T4 %4(0: enable)sk = H T %((1: enable).
o  CLK " PAgufE N b A VRl A Bl R fis A
e SR [ UgmFE NIFB IR ) SET/RESET 54 (disable).
o FiAFAR Al LARAE N T AE A (register) Blfil & 5 (latch) o
ENMEAEIR

UREBLIL (1EM) 2 AR IBORE i 10y, T8 A DDR A=, 4l 3-10
PR o
& 3-10 GWINS B9 IEM ~EE

CLK [ >—— — > LEAD
D[ >——+ IEM —— < ] MCLK
RESET [ >—— —1 > LAG
iR 228 DES &1

BRI L /O AR T H KR 45 DES, & 1 110 BHENHITT
o

£ {£38% SER %R

BN 1O IR 1 R LA sR A4y SER BB, £E 1 1/0 BRN
EWIE v

3.34 /O BBI{EER

DS871-1.0

GWI1NSE #7%1%4 FPGA P~ i 110 B3 S 2 Fh TAER R, &—Fh
TAERET, VO(EL 110 Z /5 5 46) XnT LA B il i 5« A E 5 -
INOUT 55 k=& E 5 =86 HES).

AT FTA B E A BT SCHF 10 48, GWINSE-2C K
IOL6(A,B,C....J) R £F 10 4.

EiER

AN 1 170 B 3-11 frx, BN ES TC. DO LK DI
BB CRU 583 F N &Rz

19(90)




3 LRI 3.3 i N B

& 3-11 EEEATH /O EREHTEE

TC |
DO D—é—«»—% |0 PAD

DI <

SDR &=

AT E R, SDR AR T 110 1725, K 3-12 fion, wl LA
B R EEE 11O (R R fE
[E 3-12 SDR &R F# /O BB HRERE

TCTRL > D Q
CE
~ >CLK
~ SR
DOUT | D Q> e <|I0PAD
O_CE | CE
O_CLK | >CLK
O_SR | SR
DIN <
—
ICE_ >~ CE
LCLK[ > >CLK
SR> SR

!
e CLK f#ifigf5"5 O_CE #11_CE nJ LAFC & A B RE Bl AR Ha T g
o [BI{ES O_CLK Al I_CLK mJ LAFCE A b T i & B P v iU 5

o AMEHM(ZE O_SRMI_SR LI E RS EN. FH BN, BbEr. BB BN
B TC A H B A TR
e  SDR #IU T 1/O 174 F oo ] DD & 18 257 7 25 51 Latch.
iEA DDR ##5¢
7EiE H DDR T, GWINSE %1% 4 FPGA 7= i 7] LSC R = HT 110
HRE,
K 3-13 NiE A DDR %1\, PAD 5 FPGA W24 H %N 1:2,
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3 it 3.3 ff N HH AR B

>
s

I

[ 3-13 I/O iZ%E 1 DDR SIAREE

D—»

IDDR /o> QILO]

CLK — >

Kl 3-14 7iEH DDR %, PAD 5 FPGA WH#ZHHEZE L A 2:1,
3-14 I/O iZ%E /9 DDR #Hit R~ = EH

D[1:0] —/%»

CLK —»

ODDR —>»Q

IDES4 &3
IDES4 #3:, F, PAD 5 FPGA W& HEZE N 1:4,
[ 3-15 I/O 238 IDES4 i\~ = E

D —>
FCLK —|
PCLK —» IDES4 —4> Q3:0]
CALIB —|

RESET —>»

OSER4 &5¢
OSER4 # 3, F, PAD 5 FPGA WHZHEIEZRIL A 4:1.
3-16 I/O iZ%8HY OSER4 il R~ E

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

RESET —»|
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3 4y

N
By

3.3 ff N HH AR B

A\

I

IVideo xR
IVideo X, PAD 5 FPGA WML N 1:7.
3-17 /O iZ%B /Y IVideo MINTEE

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

CALIB —»
RESET — »

!
IVideo A1 IDES8/10 ¥4 (5 FIAHAE I/O ¥t 405 8 1/0 ki, W) 1/0 KA1
F o EXPHE LR, SDR AR 2R 8 AR 208w DL

OVideo #&3
OVideo #®, T, PAD 5 FPGA N#BHHZEL N 7:1.
3-18 I/O iZ4EH) OVideo Mt =R E
D[6:0] — /4>

FCLK ——» i
OVideo
PCLK ——»| —>» Q

—>

IDESS &3
IDES8 i\, PAD 5 FPGA W& N 1:8,
3-19 /O iB48HY IDESS SN REE

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

RESET ——»

OSERS #&35%
OSER8 #i:X T, PAD 5 FPGA NEZ 4 H %L N 8:1.,
3-20 1/0 iZ48 /Y OSERS it ==&

TX[3:0] —4>
D[7:0] —4>
FCLK —» OSERS —> Q[L:0]
PCLK —»

RESET —»
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3 4y

N
By

3.3 ff N HH AR B

A\

I

IDES10 &5
IDES10 #%:, F, PAD 5 FPGA W2 i#E % A 1:10.
3-21 I/O iZ%5 9 IDES10 s\ R E

D—»
FCLK —|
PCLK —>  IDES10 g Q[9:]
CALIB —|

RESET —>»

OSER10 #&5%
OSER10 #::\ N, PAD 5 FPGA H#BZ## &l N 10:1.
& 3-22 I/O iZ#8/Y OSER10 #ih =~ EE

D[9:0] —+4 &>

FCLK ——>

PCLK OSER10 —> Q

RESET —»

IDES16 &%,

IDES16 #®, F, PAD 5 FPGA W& # %L AN 1:16.
3-23 I/O 12489 IDES16 it~ EE

D »
FCLK —»
PCLK — > IDES16 —4¢> QI15:0]
CALIB —»

RESET — »

OSER16 13,
OSER16 3 F, PAD 5 FPGA W#iZ#H % N 16:1.
3-24 1/O iZ%8HY OSER16 %t =~ EE

D[15:0] - 4 &>

FCLK ——»

PCLK OSER16 —» Q

RESET —>»
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3 EMNH

3.4 GRS RELAF i 25 Bk

3.4 BURERSBEH FRHE R ARR

3.4.1 B

DS871-1.0

v
°
°
°
°
°
°
°
°
°
°
°
°
°
°
°

GWINSE #7%1% 4 FPGA 7= it 1 =F & BIHCIREF S AL 28 BT .
X LA i a% PR AR RS, DATHIIE, AR FPGA PRI
RN POIR S BENL A% 7% (B-SRAM). £ FPGA [4%1 4/ B-SRAM &
P53 4 CFU I E

B-SRAM 7 Ff Fh I RE »

Fi{E Cortex-M3 ] SRAM %, A Cortex-M3 $244t &3 1 H s 52/ 5 17
itThie, HIERSMIEIT. L, —4 B-SRAM A EEA

16Kbits(2K-Byte). 1z FARFR ML) 2 IR S > PG E Cortex-M3
) SRAM % &, Lbin 2K-Byte/4K-Byte/8K-Byte %5, A FH [¥) B-SRAM

0] FIE FPGA B4t B2 -

H1E FPGA (IEUREAER, 51 B-SRAM A] it & % = 18,432bits(18Kbits).
RO ERER B S Fm 2L Single Port, X F A% 28 Dual Port,
P S Semi Dual Port, R if7figestizt. 763K 3-4 HHIH T

B-SRAM )15 5 K IhREIA

F 5 MBCIREE S EENLA S IO P st RE B Ot 1 ORfE. DR

B-SRAM HEAIL ) 5 Fh I GE «

1 MEE P K25 B8 18,432bits

I A2k 21 190MHz

Hyi 5K Single Port

i I #E5 Dual Port

£ X0 1538 Semi Dual Port

RO ISAL Parity Bit

et LA i 23 A=l ROM

o 5e FE N 1 23 36 fir

Z I b EAF A 28 Mixed Clock Mode

2 B85 75 A 2 Mixed Data Width Mode

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

S EAL, AR RE

1EH#3'5 Normal Read and Write Mode
%615 J5 5 Read-before-write Mode

i 5 Write-through Mode

24(90)




3.4 GRS RELAF i 25 Bk

% 3-4 B-SRAM {5 E21h8E

Uity I 44 F% J5 A 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 uiii B 8P G5
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 Ui I 5 A E 5
CLKB | B ity 52/ 5 B 05 5
OCEA | A ity U S 27 A7 A I B AT e (5 5
OCEB I B ity 1% tH 25 A7 2 B B RE A5 5
DOA 0 Bt A i
DOB 0 it B i
3.4.2 FHERELEERER

GWINSE R%1% 4 FPGA 7= i I HUIR i A B W LAl 2 7] S 2 M 2L
P e, sk 3-5 Fios.

& 3-5 FHERALETIR

F B XUt A 2 DX R
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K x 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32
2K x 9 2K x 9 2K x 9 2K x 9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36

DS871-1.0
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3 BRI 3.4 YUIR S B LAl Ao ATk

34.3 Gl R SRR EEE

GWINSE %1% 4 FPGA 757 i I HUIR 5 S FEH ATl 2 n] 2R &
B2 T PP o A8 X0 A AR SR O X VAR, A 5 i 85 o 5 m )
DIANE, (HFEERE 3-6 fIE 3-7 A E RN .

+® 3-6 Wi IR AR EHE R ES IR

e 5 i
1
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx16 | 2Kx9 1K x 18
16KX1 * * * * *
8KX2 * * * * *
4KX4 * * * * *
2KX8 * * * * *
1IKx16 | * * * * *
2K x 9 * *
1K x 18 * *
!

FREEN “*7 (3R SR IR
R 37 KR OB A EEREEER TR

=1 e
e
16K x 1 8Kx2 |4Kx4 | 2Kx8 | 1IKx16 | 512x32 | 2Kx 9 1K x 18 | 512 x 36
16K x 1 | * * * * * *
8K x 2 * * * * * *
4K x 4 * * * * * *
2K x 8 * * * * * *
1K x16 | * * * * * *
512x32 * * * * * *
2K'x 9 * * *
1K x 18 * * *
E!
PRVEN %7 BIFRIR ORI
3.4.4 F(ERETIRERCE

B-SRAM 711 fE (byte-enable) IhfE. ] LA ANEE, Hik
WIRBE R ) FATE N AR B Be 4k 2L R B . 13/5 1 55 5 (WREA,
WREB), & byte-enable Z#ifk i H T-# 1] B-SRAM 544 .

3.4.5 RGN ThRERC &

FITA I HUIRF S BEHLAE ik 2585 B-SRAM W& T RIS AL S « A7
TS O AL rl FORMRIS AL, th Rl DL ORAF Bl . 7 BE R A S R g A
ARt
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3 BRI 3.4 YUIR S B LAl Ao ATk

3.4.6 FEEHHR4E

o A MHUREFSBENAZ A N 2 A2 28 SCREFD BN
o i F A7 AR Nl AR K 4R 2 A7 as B P st - Mg
o i EF {74 ] 55 % bypass-able.

3.4.7 FEHIFR

B-SRAM 7 ¥ I R SN 2s vl i61 . £ LIS, B-SRAM
MTFRENURAS, FraEdEm N 0. MRS HEH T Ri A4 ROM,

3.4.8 iR RIERR

B-SRAM i N\ &7 4748 °] R SCFRE R B4R, S 2947 2% T DL AR
IK R Z A7 2k Bt F P i PEfE . B-SRAM AL X R Ve 20 T H sk
SCRHARARIE P AN BRSNS S, BB EA
[] I b 2 1) — AN (S AN — AN B . i A R B ] LG se e Az
B

Bim R

7 B R 2, B-SRAM A PAE — N £S5 B-SRAM 3473280 5 #4F
ESEAEF, #E5ANHEIES £ B-SRAM FfH . SZRFIES 5
(Normal-write Mode) F1ii 5 £ (Write-through Mode). 4%t 27 1785 55 i
(Bypass)if, #iidis b BAE R — AR _ BT . i 1 2K x 9bits A7 fif 15
AHE B Wi 3-25 Al

3-25 B O FIERAEE

DIB:0] /g >
AD[10:0] —1 >

WRE — >
CE-—»

B-SRAM ﬁ;» DO[8:0

CLK ———>» 9 [6:0]

RESET ——»

OCE ——»

BLKSEL[2:0] — %4> | BYTE_ENABLE
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3 BRI 3.4 YUIR S B LAl Ao ATk

NRAFIH T AR BT A EL -

< 3-8 BiROFMELEETIR
B i B A 5 HEDbit) | i O | FAERE | BURGITE
B-SRAM_16K_S1 | 16K 16K x1 | 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 x16 | 1,024 16
B-SRAM 512 S32 | 16K 512x 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 512x36 | 512 36
Miw Q=R

B-SRAM SZHRLEE 1R, LA 3-26 Jgfol, ATk F5AN3 11 i T4
o /I I R A
o /LS R
o R AN
 3-26 RSO RIERE

DIB[15:0]
DIA[15:0] — 45> i ADB[9:0]
ADA[9:0] — /5> 10 '

<«— WREB
<«— CEB
B-SRAM <«— CLKB
<«— RESETB
<«—— OCEB

WREA ——»
CEA ——»
CLKA ———>

RESETA ——»

OCEA ———>»

/= DOB[15:0]
] 16
DOA[15:0] < /4 | | BYTE_ENABLE <75 BLKSEL[2:0]
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3 BRI 3.4 YUIR S B LAl Ao ATk

& 3-9 A T X A P A E

% 39 MmO FMEEERTIR
JRiE fic B AR 2 BwEDit) | OB | EERE | BdEAL
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
DPX9 B-SRAM_1K_D18 | 18K 1K x 18 1024 18
{A%iw O =R

SRR T E 1K x 16bits #55X,  A] 3745 A B E A S HRAE
{EEXS B — N AR 5#AE, R AmAE, B b3k,
& 3-27 (A im O FEERIER 1

DIA[15:0] —/g—>
ADA[9:0] —5—> <« ADB[9:0]
WREA —» <« CEB
CEA > B-SRAM <« CLKB
CLKA —» <« RESETB
RESETA > <« OCEB
BLKSEL[20] —/5—» | BYTE_ENABLE — > DOB[15:0]

2% 3-10 A 1 Py W S A BT e & -
% 3-10 (AW im O FHEECERXTI®R

JRIE e B FEODY) | wmOBA | FHERE | HERAR
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

SPP 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

FIERT

B-SRAM HJ it & i R st i es i, i 3-28 Fron. F P AliE i A7 ik
BRI, GBI g R C R AT AE AL R 2% . P R4 ROM
PN, TAVIGEA SO . 7RS4 I F R FE S SR 52 BT IR 1 A
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3 BRI 3.4 YUIR S B LAl Ao ATk

A 3-28 LR FiEER
AD[9:0] — 5>

CE——>

CLK ———»

B-SRAM
RESET ———»
BLKSEL[2:0] %»3
DO[17:0] < /g
£~ B-SRAM AJBL & — 16Kbits ROM. #* 3-11 # %4 T ROM #
AT EBLE .
& 3-11 RiEfL ERRFIF
v i e —] a T“m D 7 Ny Y3 M) ALy
g R FEOY | B e | Bumpos
B-SRAM_16K_O1 16K 16K x 1 16,384 1
B-SRAM_8K_02 16K 8K x 2 8,192 2
ROM B-SRAM_4K_0O4 16K 4K x 4 4.096 4
B-SRAM_2K_0O8 16K 2K x 8 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
E!
7E RS2 iarh, 00155 RESET RO N 25 17 SRt 5 2 38 07, JERREIE IR A
fil e h ) P 75

3.4.9 B-SRAM #{EE=X

B-SRAM 37 5 P /ERIR, 45 2 Fhiti/Ei (55 4420 Bypass
Mode, Wikt PipelineRead Mode)#l 3 F 5 /e 2 (1IF # B
Normal-write Mode, JEE#5: Write-through Mode, JGi%)5 5.
Read-before-write Mode).

ERERRA

M B-SRAM 1% H Bt 8 1 it 2y A 45 il ) BSOS S A A A
IR
. FEFRE GNAAb A, (8 A St 2 A o BB Sn] SCRPAGE 98 B2 e K 36
o
BRI

AN A AR, M DR B AE A7 il 4% (Memory Array) (fH -
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| 3.4 GRS RELAF i 25 Bk

B 3-29 w0 (AR O R MNin R THRKZEER

AD

v

DI —»
Input Memory | Output
Register | Array Register DO
y F A A
CLK
WRE
OCE
WREA ADA ADB WREB OCE
DIA —>|
Input .| Memory Output
Register 7l Array " Register DOB
CLKA —> T
CLKB
CLKA ADA ADB CLKB
> <o
DIA——» _IMPUt L < Input " pig
Register Register
WREA Memory WREB
Array
Output Output
" Register | | Register |
OCEA—> <— OCEB
DOA DOB
BiR{ERR
EEBEK

XA AT IE W 544, i B4 R A . BB A
DL 523 1

BEEERK

FERRET, XA DT S ERAERS, 5K 2 1B i R
t

FiREHHA

FEMRET, XA DT S ERAERT,  JFOR Al 2 LA I Y
fth, BHABIESAEANMRHTT,
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3 BRI 3.4 YUIR S B LAl Ao ATk

3.4.10 ISR
% 3-12 iy T A [E B-SRAM AR T AT I e A K

% 3-12 RIENE E S SR

P A e = KW iy 1455 2 Fhy Wt A By AR
P ST s A = Yes No No

BRI E I A Yes Yes No

PG 2R | No No Yes
JhSEHERR

K] 3-30 S T EX AL R ARSI e AR R, BN D& — 4
FALE 8P . CLKA {5 58] 1 im0 A ATA &7 74%, CLKB {5540 1 i 1

B HIPTE 2 74 o
3-30 JhITFTEhE
CLKA ADA  ADB CLKB
> @
Input Input
DIA Register g N Register DiB
WREA Memory WREB
Array
| Output | .| Output |
Register Register
OCEA—> <«—— OCEB
DOA DOB
EERHRR

P 3-31 o T 78O W AR 2T A 182 5 i A fef P AR Ao D % —
ANFeh . BB (CLKA)E 56 T im0 A IS NEWE. 5/ 5 ffige
B9, N e (CLKBYE S48 73 1 B 3 AR . e hk Fis i 6= 5 .

3-31 ISR HMER
WREA ADA ADB WREB OCE
DIA —»
Input .| Memory Output
Register "l Array " Register DOB

CLKA —>» T
CLKB
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3.5 F PN HJE (GWINSE-2C)

B i 1 B R =

K 3-32 TR 1 R PR

3-32 BiR O HER

4 an
CLK

WRE
OCE

AD

DI ——>»
Input Memory Output

Register | Array Register

3.5 HPINERIE (GWINSE-2C)

3.5.1 &N

DS871-1.0

GWINSE #%1% 4 FPGA ;= 2 it 128 KB [ [A 47 5 I (User Flash),

SCHF=FhIIfE

1.

2.
3.

FI{E Cortex-M3 F& /7 A7 6k, BEI A P INAF SR R A SR, AREB N,

WA SR AL PRI D fE 5

R PSR G R YA TR, A3 A D) RN AN P S FL A P Rl Dy R 5

DUAL BOOT F# MU, N R # Flash FYRAE N EE —HA7 il AT
EEHRROSCEE, P INAAAE NS A7 IR BRSO E, Sl
P DUAL BOOT F#ifsat. A FiZIhRem AN i Sc R H AL B AP Ih g6

FERFEW R FR:

® 32bits FH K N

L IRy i) sy
— A7 it =5 18] 4 128 x 32bits
—3L 256 71

o [RIHIE, BB

BEHUTE] 30Nns
5 N\ [A] 30us
TTHE RIS TE]) 2ms
R H [ 1 1] 10mss
RIIHE

IDLE 2 HLJi 100uA
BLHEEME IR 60uA IMHzZ
SEAEHET 2.4mA
PR EAE HIT 2.4mA
100,000 VX 5 14 5 75 iy Ji 1
wait 10 F R R A7 RE
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3 EMNH 3.5 F PN HJE (GWINSE-2C)

35.2 IwmOAES
K 3-33 5 GW1INSE £ 7%1)%4 FPGA 77/ Fi P IN A E SHEE] .

& 3-33 A FIRFEIROES
DIN[3LO] 4, > <« RESETN
ADDR([14:0] —4z—» <« SERA
AE —» GWINS-2 <« MASE
NVM
cs—» 128KByte <« OE
PROG > /a5 > DOUT[31:0]
NVSTR ——» > TBIT

*® 3-13 I PINFIER(E SRR

BT JimE | iR
RESETN | BAES, KHFARL
DIN[31:0] | EVEIE TN
ADDR[14:0] | B LRE TN
AE | HhEEREE
CS | JrikfEs
PROG | B RS
NVSTR | IS NNEE S
SERA | THRERRIERE S
MASE | B RIE S 5
OE | AL RE
DOUT[31:0] o i Hh HE
TBIT o BIBERR S AR R T
ey
[EEHIE S HubbE 5 AR S 50 1 2R
3.5.3 Ta it hitpRE 3=

FH P 5088 N A7 R I 75 28 128KB, H 256 TUZH 1, B 7T K /N A 512Dbyte,
Y RNWIAT, —ATHFE 64 A4 32bits HIEHE

% 3-14 i PRIRIA a5
Tk PR bk 1Tk 32bits FdE 41 bk R
Al4 | A13 | A12 | A1l | A10 | A9 | A8 | A7 A6 A5 | A4 | A3 | A2 | Al | AO
X8 | X7 X6 X5 | X4 | X3 |X2 |x1 X0 Y5 Y4 | Y3 | Y2 | Y1l |YO
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3 EMNH 3.5 F PN HJE (GWINSE-2C)

£ 3-15 A A E R INGFHbuERR ST

TR EE 1TIRFE 32bits Fi s 51 Hu kil
Al4 | A13 | A12 | A1l |A10 | A9 | A8 | A7 A6 A5 | A4 | A3 | A2 | ALl | AO
01 |0/1 |0/ |01 |01 |01 01 | X1 X0 Y5 Y4 Y3 | Y2 | Y1l |YO
354 BIEEA SR
F P a] DUE IS 3 #3605 SR A R P EER L, BRI 3-16 Aix.
= 3-16 BEBER SR
MODE CS | AE OE | PROG | SERA | MASE | DIN | DOUT | ADDR | NVSTR
IDLE L L L L L L X Z X X
5 H |R H L L L X DOUT | ADDR | L
= H IR L | H L L DIN |Z ADDR | H
TUEERR H R L L H L X z ADDR | H
MR | H R L L L H X z ADDR | H
3.5.5 iRk
Flash FizEe/ESRALT ROM WIS, Bdm iR S5 2 LR 2544
AE 5555, WaEthkE R (=5ns), 7 AE [ BT, Hudibgh i
17
OE i Ref5 5him, (=1ns) s HIl{ek & W DOUT &, HdhiL
HY s ] A 30ns.
3.5.6 5#1E
HEAEHT TR BN B S N A G =S Rl 3T ¥R bR e E,  RUNAE flash 2%
PR B AE Z) R A G =S A i, HegR M 145 0, HAEBEREEA sefl
A 02 1,
Flash iS5 #A/E (B4R 0)2KL T SRAM 1S #4E, 5e R EH#EF 2 AE.
PROG Il NVSTR NE . 5 ANBIEHE FhE B BT e & U, 39 2 ZE 7 B[]
(=5ns), 7E AE I EAM, HBdEAhbgsit . AE B NG BTG, e
NVSTR 1Z 51 _E T VSR EERE] (=10ns), NVSTR {2 528 A&, iR
MR BAEE S B b, 5 NI ] 30us.
3.5.7 FEBRERIE

P AR SCRE TR BR AR RS B, DU BRI S [H) 2 512byte, HEHLEER
(R [A] 2N H P AR A S B 24 SERA s T, A R BERR IR 2
THERR, 24 MASE Dy TN, A R R B AT e R

TR TE TR RR R /E 5 2 AE. SERA 1 NVSTR Ay i -F. #
BRI PR AT L, R AL A (=5ns), 1E AE I ETHE, bbb
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3.6 F PN HJR (GWINSE-4C)

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

TRERIERR AR S IE B FRIR1E 77 22 AE. MASE Al NVSTR N
Vo HEBRIIHBIESE AT HE S LE, R EILRR] (=5ns), fE AE [ B, Hh
HEBEBIAT . AE A2 9 B S , Bil E NVSTR (55 (19 AR KRR =10ns ),
NVSTR {55489 L, W ROhE (476 23 R R, By 1, B
FRIF1E] 9 10ms.

3.6 AHRNEHIE (GWINSE4C)
3.6.1 &

GWINSE-4C #M fix 32KB [ F N2 BT (User Flash), SCHREPIFH
Dhee, I EPAEH 7 02 BRI

1./1F Cortex-M3 F2/F (K474, i F P INAE SR R AR, RNEES N,
2. N PR EE 5 R A it TR IR

F P INAE AT A4 B e R A e i, —4T H 64 ANFIAFAE FR e
1%, FIAEAE RGN 32bits, T/ R ICH & &N 64*32=2048 bits., ##
Wt fE S R THERR, — T EA 2048 775, Bl—TA 4 81T, Stk R
B

10,000 X5 7 J& 1]

I 10 AR fR A7 BE /1 (+85°C)
A% 32

7 128 1764 ¥1*32 = 256kbits
TR RE 1. 2,048 7

PR TR R FE A

WP ATI% . 40MHZz
FURIEIT ] <16ps

TUERRIF A <120ms

LI

- EEIREREER . 2.19mA/25ns (Vo) & 0.5mA25ns (Veex)(MAX)
- YmFRIEERREEIE: 12/12mA(MAX)
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3 EMNH 3.6 F PN HJR (GWINSE-4C)

3.6.2 KOS
K] 3-34 &y GWINSE-4C 2381 H P INAF A EE 5 AE ) -
[&] 3-34 GWINSE-4C A PINEROEFES

XADR[N:0] —47> «—— XE
YADR[5:0] —/5—> «—— YE
DIN[3L:0] —g>—] NVM «——— SE

DOUT[3L:0] +—7— «——— PROG
NVSTR ———» «——— ERASE

*® 3-17 A PIRFIER(E SRR

BT | AR | R
X Huhik gk, Vil T iaht, b XADR[N:3])H Tk # 5 — 7, XADR[2:0]
XADR[N:OP | | A T8 — i R —A17, :ﬁaa 8 AT K, —4TH 64 FIZH .
GW1N-2/2B/4/4B: 3% 128 47, n=6
GWI1N-6/9: 3t 304 17, n=8
YADR[5:0)* | I Y Hikib 2k, M TEFE AT AR RE 5], —17H 64 FIA K.
DIN[31:0] | EAEITE TPNISES
DOUT[31:0] | O EAE/ T TP o
XE? | X A REAS 5, 4 XE 2 0 Il , FrfA (AT Hihik 35 Al R
YE? | Y HUbEEREE S, 24 YE N O MR, A 5 b B A fififg
SE? | RN NG L P =R T A o S V8
ERASE I BERES, =T ARG
PROG | WIS, mHETAR
NVSTR | Flash #7615 5, =A%
!

o [1[EMIE S HhbAF 5 AEFE(E 5w 0 A K.

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

3.6.3 #{EHER
< 3-18 APIEXEER
(Y XE YE SE PROG ERASE NVSTR
PR H H H L L L
LY ey H H L H L H
TR H L L L H H
!

HY I L7 FOR R TAIGBT
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3.70TP \iEhd

3.7 OTP IAIERS

OTP I IERSTEHil i i FE HiE iE SRAM PUF P24 FR42 AT A7 A6 21 22 45
FPGA W#BAE 5 2% User Flash . iZ ) UERSME— AR 2038 . JFiZIAE
i3, FH AR DLENE A QRN EA, @i Intrinsic ID 245 AFFE,
SEEUINEE . RS BHINAE K. ZAeEEEDR.

OTP P IERSHF AN T -

e LT SRAMPUF M%4tE
- T NEE SRAM [EF & A AR 2 Xt
- WREHX IR LB AR . AEEAE T
e |ID BroadKey-Pro %4 &
- BE BRI NS X ARAEERRR A R
- AEThEE R R BIARES
o | RHMCE
- WA AT SRAM PUF A A 258 %6t
- BN ARG R R
- HNEAEE CSR KLIED
o LN
- ZEFY)
- B R
- IR

3.8 Cortex-M3

3.8.1 &/t

DS871-1.0

GWINSE-2C/GWINSE-4C Wikt T s Rt t% . B F 5 MEE %
VB WHRAMNRAERZ, fL5E USB2.0 PHY 1 ADC, Ak 128KB 1 Flash #l1 8KB
[¥] B-SRAM 1% 5. Nk PLL 1 OSC ek . fokb FE 285 4% 2 32-bit
RISC Z8H41¥) Cortex-M3, HAIRIIFE, NHAS, mtERerIRs s, FPGA $ifit
Al YRR AN IP, {8 RIGEHISZEN L RS,

AL T 28 2 Se il i Ab T B AR R AN B2k R G S ANEELE, X B RSN TR A
F FPGA %5 SeHl 14 B B FPGA B IP SzELf 4. FPGA NEA
FEMEZEZIE, H ] ULRIETIMAFINE, Sa B AR R T FEE 1
B IPs, JEHFIHA, 1 SPI. 1°C. 13C Mgk ge, MAabFnge 24
BERER & FPGA BYR, 7T JTAG 200, BAE B2/ 1/0 b 1 5 45k 1%
o

M2R 245 AHB-Lite #2% . AHB2APB Mri: i 28 FIIH 2% APB A 28 2H 1

TAbTE2E A G0 AHB 47 ] FPGA FITE RS, ZAGHE—A
%%, BT 128KB 1) Flash #J5 1 H iS4 /E R 8KB [¥] B-SRAM %K 11
BEEAE. LHEE3NE, Cortex-M3 WiZN#k Flash 1 ARM 27 1184 1
¥iE, I HALHT B-SRAM, ARG HRIZAT.

AHB A2 HFAY R O INTEXPO fil TARGEXPO, 4N i 142
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ft—A~ 126bits 1] AHB 2k, 7] LLIEH ] FPGA H AT A iy 3 A0 % B AF-fifs B¢
. AHB B2k HF GPIO 2 & H:%] FPGA, FISRszHLH FHE R 110 ThRE
.

Wi %% APB 273 5119 APB1 il APB2, APB1 &M EN 25 (Timer0
A1 Timerl), #A> UART (Uart0 A1 Uartl) ,PLE—ANET1H (Watchdog).
A UART EL#ZEHS] FPGA, AN 280G T 10 L EMAL FES% R 50 N 30
PR, AR . APB2 M2k AT FPGA &,

REFEZE L Cortex-M3 A%, BZREE[E. NVIC. R 11 0 A2
ZH R

Cortex-M3 W%l S 2R AR R M S 2k R 48, B3 AHB 2%,
AHB2APB Mz M 28 FI 1 2 APB 2k,

NVIC #2417 USER_INTO 1 USER_INT1, H/EAMSERI A WriER. 83K
Uiy 1 ELFE ITAG T1alm 1A TPIU,

AN, AL TR ES R T — AN d i S {5 S IntMonitor, %{s 5 ] LA
T8/~ GPIO ek APB1 4%, %5 Timer0 / Timerl / UartO / Uartl /
Watchdog. %S W7 iS5 ey FPGA, FISKAR 5 AL B2 R 48 4 ilistT
R RS

FPGA Witk PLL 1 OSC, LR E A {H KAt e ey, LS A
ARG EN

Cortex-M3 5 HIHE E an P 3-35 AT o
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[&] 3-35 Cortex-M3 Z5HEE

3.8.2 Cortex-M3

DS871-1.0

Cortex-M3
Processor Block
JTAG I/F
Cortex-M3 DAP Ll
Core A
Time v
Stamp TPIU I/F
Bus-Matrix NVIC User_int0/1
Clk/Reset Clock
Resource
) PLL/OSC
A AHB Extension:
INTEXPO_ Memory Sub-System
AHB Extension:
AHB To
AHB SRAM/FLASH I/F B-SRAM
Lite
GPIO I/F
Bl 4—>-GP|0 < > FLASH
< » AHB2APB )
IntMonito
Logic Resource
Soft-Core
APB I/F
APB1 APB2 < » | Lse| | rc |
UART 13C USB
UART1 I/E Type-C
Timer0 UART | Others |
UARTO VF
Timerl
Watchdog

GWINSE-2C/GWINSE-4C #3f4F Nk FIMAb HE 28 248 B A DLUF 44 -

KEMNZ
Thumb-2 #5445, SCFF ARM itk fg

SCHF 8bits A1 16bits,  — AN LT 719 1 A ARl i 4% o
KRG PR 2ER, BhAL A FE 2 S 2B 2k, N /A i a0 P [R] IS e %
WATHR L MUk
SEH P ACEE, I A A AR A S A o b AL 2

B 1, DRI ) A b AL 2R

WAL RS B TE, SRR R RY R ME RS RE
M ARM7 ™ KEFRES TGN K,  FA e AT S AR LA

ThaeF & BB T %

- JTAG it
- FPB HHSZHLNT 25 T
- DWT RHszEiAa, fil & RS Hr ke
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>
s

I

- ITM B SRR FT B
- TPIU Bitfr B iR R 0 Hr

3.8.3 B 5EME

SRR FRAG Cortex-M3 ALERER A1 4% 1 5 48 AHB S 2%

® |Code &%;: 32bit AHBLite &%k, BT MAXHED S (A BL 4 Al ) &

e DCode %k: 32bit AHBLite &2k, T SRR 2 6] HEAT B g/ 47 fik
DL A T 1] 5

o AL 4: 32bit AHBLite 04k, HTX RATHPATIHFE LS MM E,
PE A7 LA SR U 1)

® APB: 32bit APB 22k, F T 07N o8 25 (B AT 20 In /174 LA
U7

BB T E R IThaEHITIES:

o AEXTFUTIN: RZREE MRS AR XS T AL 28 1) B e e 557 i
e Bit-banding: LMK Bit_band il 44 17 18184 %t Bit_band 73 [A] )

i Al
o Hipm. BLMMAE - NEEMX, H15AEEE NZAZ B LIEIR T
ZA

3.8.4 NVIC

R R WHEEEE (NVIC) 5 Cortex-M3 PA% S 245 & S8l 1K AE
B R WAL EE, A DU R

® L REZIA 26 Mk
PN F R P A i USER_INTO A1 USER_INTL

T SCRF 8 R RE LSS (0~7), 7 Ron BARK I S 2,
0 Rond s

SCHF T 5 HL PR s
SCHFBNASHCE T e 4t

WEFEPIRSHEN IR B2 R A7, hWHRHIN BEKE, AT EH
SRR
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£ 3-19 NVIC Fhlf[aER
H B i KA iR
0x00000000 _StackTop He Hh T HEAR T
0x00000004 Reset_Handler R XAl i
0x00000008 NMI_Handler Rk NMI Hrlk
0x0000000C HardFault_Handler R B A 1% i
0x00000010 MemMange_Handler He MPU %32 H 87
0x00000014 BusFault_Handler 5 SRR R T
0x00000018 UsageFault_Handler Hk 1 FH 4545 HR
0x0000002C SVC_Handler BI5 SvCall H1l#
0x00000030 DebugMon_Handler Rk R W by
0x00000038 PendSV_Handler E‘él%% ! FEE b iy
0x0000003C SysTick_Handler 5 FGE I 2% B
AR Hh T
0x00000040 UARTO_Handler s UARTO #SCF1 & 1% Hh
0x00000048 UART1_Handler B UARTL $H2USCAI A I H y
0x00000058 PORTO_COMB_Handler s GPIOO0 i
0x00000060 TIMERO_Handler A=t TIMERO i
0x00000064 TIMER1_Handler A=t TIMERZ1 i
0x00000070 UARTOVF_Handler 5 UARTO/UARTY ji H A b
0x00000074 USER_INTO 5 Flash &4t 157 4 B
0x00000078 USER_INT1 w5 N Flash
0x00000080 PORTO_O_Handler Ei=t GPI00 %l 0
0x00000084 PORTO_1_Handler W5 GPIOO0 &4 1 bt
0x00000088 PORTO_2_Handler W5 GPIO0 & 4 2 il
0x0000008C PORTO_3_ Handler W5 GPIO0 &4 3 ikt
0x00000090 PORTO_4 Handler W5 GPIO0 &4 4 ik
0x00000094 PORTO_5_ Handler 5 GPIOO &l 5
0x00000098 PORTO_6_Handler 5 GPIOO & 6 i
0x0000009C PORTO_7_Handler Ei=t GPIO0 %l 7
0x000000A0 PORTO_8_Handler Ei=t GPI00 %l 8 i
0x000000A4 PORTO_9 Handler W5 GPIO0 &4 9 ikt
0x000000A8 PORTO_10_Handler W5 GPIO0 &4 10 ikt
0x000000AC PORTO_11_Handler WwIg GPI0O0 & 11 ik
0x000000B0 PORTO_12_Handler WwIg GPIO0 & 12 ik
0x000000B4 PORTO_13 Handler g GPIOO & 13 1k
0x000000B8 PORTO_14 Handler g GPIOO &l 14 ik
0x000000BC PORTO_15_ Handler S GPIOO0 & J#l 15 1k
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3.8.5 BEhER

3.8.6 FHE]&;

3.8.7 EFIE%
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FEFF INEAEEL N ARM FEF7 A7 R INEERRIR HHI46ME, JF HARERE
Rr R WAL B PR, BRI R AR WA TR

HETHEE NG EE T UART JH S M SE B, XM775 5 PC Bl
TIEME . SRR IR B B RE U0 N s

o [EEAT, HENSE AL AL AL AR N AR B

o 5 E UARTO JRrRFIEH| 254728, NARIEFEUCSE B A& R R

® i3 Flash Ii#k ik PR 7 AT, WA, Timer0 3K, Timerl il
S

® 5\ Ox4(EOP)K&ILFEFF .

A8bits ¥ [AJELTHEES B A E ITM o, HEREEHAE(S 5 TRCENA HE4T
13 M{HEE, TRCENA & DEMCR #7285 24 {7, /& Cortex-M3 4bEE 3%
(PR DWT A1 ITM B2 R RE(E 5. B [a)Ek N 78 A3 FE A FH Rk
B W SRR S

[# 3-36 DEMCR #7558
DEMCRE 758
31 ‘ 25 2423 201918 17 16/15 ‘11109 8|7 65 4|3 10
Reserved Reserved Reserved
TRCENA4 MON_REQJ VC_HARDERRJ
MON_STEP—— VC_INTERR——
MON_PEND VC_BUSERR
MON_EN VC_STATERR
VC_CHKERR——— |
VC_NOCPERR———————
VC_MMERR
Reserved
VC_CORERESET
H

TRCENA 5 DWT 1 ITM (A4 /e E 5
e 0: DWT HI ITM A1{fifE;
e 1. DWT HlITM ffifi.

GWI1NSE-2C/GWINSE-4C #844 N #ik T PN [E25 BIbnUE 52 1 28 TimerO
1 Timerd, 7 LLEE APBL 28 34T 8% Fij 1a] o

Timer0 F1 Timerl /& 32bits i T, HrbEan T

o YiPEUE N O HURHE AR B Wi k{5 5 TIMERINT HAEAD & Wik e 27
745 INTCLEAR 7, TWriER{ES —BEIRFFERG
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o FILMEHAMERE T EXTIN E NI SR IfERES 5, HEXTIN 04 1
FRY IS fi A5 BEAT R

o AT EF] 0, I HIRM HAFERBER E— R WeRAS, B4
Wtk SR E R 1;

o UAMEIN EXTIN /E I S5, I e oo UG T I i i — 2,
K2y EXTIN B e Z A IR FAFERKAE, IR IG A iR Rr NiZ 4

e Timer0: EXTIN f#i##:%] GPIO[1];

e Timerl: EXTIN f#i##:3] GPIO[6].

[& 3-37 Timer0/ Timer1 Z5HHERE]

PCLK —p»|
PCLKG —p|
PRESETn——p
PSEL—P| )
32bits down
PADDRI[11:2] ——| counter
PENABLE — |

PWRITE >« »

\ — Reload value Edge detection Synchronizer

CTRL[2]

\ 4 Decrement EXTIN

A
A

CTRL[0]

PWDATA[31:0] — |

PREADY —Jp| Val==1
PSLVERR ——|
PRDATA[31:0] — |

» TIMERINT

CTRL[3]

ECOREVNUM[3:0] — |

A

Timer0/ Timerl & F&s 1 N & Fr7~, Timer0 F#Hihik 5y 0x40000000,
Timerl JHihE A 0x40001000.
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%% 3-20 Timer0/ Timerl F1F%

EA i bk mEs | BB | % | BAE Eiii3a

[3]: &R A5 b RE
o . AR AR NI s B

[0]: fHRE(E S

VALUE 0x004 g | 32 0x00000000 MR UE
INERAE, 5 NEIEAZF A7 A M EUE

RELOAD 0x008 s | 32 0x00000000 2 D0 R v B B A R EUE
fEar

:mggf’/ 0x00C WE o1 oxo [0]: EHEHNT, 5 1iER

PID4 OXFDO Ry 8 0x04 A5 ID A A7As 4

PID5 OXFD4 R | 8 0x00 45 ID FA74% 5

PID6 OXFDS8 R 8 0x00 AN ID A7 4% 6

PID7 OXFDC R 8 0x00 AN ID F A7 7

PIDO OXFEO Hiz |8 0x22 AN ID 745 O

PID1 OXFE4 R 8 0XB8 AN ID FA7as 1

PID2 OXFES8 Hie 8 0X1B HhKID FF A7 A 2

PID3 OXFEC Hee 8 0X00 AhEID FA7as 3

CIDO OXFFO Ry 8 0XO0D A% ID FFA785 0

CID1 OXFF4 Ry 8 0XFO A% ID T ArEs 1

CID2 OXFF8 R 8 0X05 A 1D 4748 2

CID3 OXFFC R 8 0XB1 A ID 4748 3

3.8.8 UART
GWI1NSE-2C/GWINSE-4C 28 Ab BE 38 RA Nk T > UART
(UARTO 1 UART1), ®JLUET APBL Sk T4amlMmiin, ik
RN 921.6Kbits/s.
UARTO 1 UARTL SCHF 8 fr Bl Al 1 A5 ibAr, ANSCRARSERAL .
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[& 3-38 APB UART Buffering

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

A

4% Write buffer H Shift register ’—»TXD

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

A

v
4—‘ Read buffer H Shift r(:gister ki RXD

A

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

the processor to read it

UARTO 1 UARTL 2 HF il 24 CTRL[6]E N 1 B, HATHL
PEAEREA I B B 3 SRS — 07, XFE AT AR R A5 B ] N R IR B R . 4
APB £l 2] UARTO 1 UARTL A £l A &R I [FIRF, APB #1118 22 Ki%k
“OK™M |8, AFEuisesd  fE{fhE UART 21, T2 p 2eit B R R4 3 2 47
2 BAUDDIV.

BAUDTICK %y A% 2 B 10 16 f%, 7] LUE R IX AN Y515 S 4 [R5
0T R UART £idE . CTRL[OINHIH i BE(E 5 TXEN, 24 UART f&#if#
REft, A DARHXME S0 1/O By UART Hidlafr H

IR ETA7 28 STATE H R 22 A7 I HURAS H T 2R sh it Fh i SR 15 5
I, TEBRZE A RS T LAE bR A Wris R, T B R s SR ] LTS
k& STATE " B0 28 A7 RS o

22 UARTO A UARTL {37 /7 2 ik , UARTO FE ik 7y 0X40004000,
UART1 F:idk >y 0X40005000.
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2 3-21 UARTO/UART1 78§

EA i F bk A % | EAME Eiii3a
8 i Ef
DATA 0x000 8 Ox-- Fos R iR
RIERAT R IE S
[B]: #lEfEE, 5 175k
. R ELELEY 21 ¥ER
STATE 0x004 4 0x0 E} gﬁgg%gé% ; g g
[0]: RikZAEfibrE, Hik
[6]: i, RAERIERA
IS &si
[5]: Bk B eSS
4] e A o ab _é_ =
CTRL 0x008 7 0X00 {3}: gﬁg;gggg K
[2]: RiETEifEReE S
[1]: #fEReE S
[0]: KRGS
[3]: i%tl&ci@jxth%ﬁ, % 1@5%
[0]: Kk, 5 1i5%
BAUDDIV | 0x010 /5 |20 | 0x00000 [19:0]: BAFHEAHTLEE, B/
fEN 16
PID4 OXFDO Ry 8 0x04 A5 ID A7 A 4
PID5 OXFD4 Ry 8 0x00 AhKID FA7A% 5
PID6 OXFDS8 R | 8 0x00 AN ID ZA74% 6
PID7 OXFDC R | 8 0x00 AN ID F A7 7
PIDO OXFEO R 8 0x21 AN ID ZFA74% O
PID1 OXFE4 R | 8 0XB8 AN ID FA7as 1
PID2 OXFES8 Hee | 8 0X1B HhEID FF AT A 2
PID3 OXFEC Hee | 8 0X00 AhID FFA7ae 3
CIDO OXFFO Ry 8 0XO0D 4% ID FFA785 0
CID1 OXFF4 Ry 8 0XFO A 1D A8 1
CID2 OXFF8 R 8 0X05 A 1D o788 2
CID3 OXFFC R 8 0XB1 4 1D FA788 3
3.8.9 &i'1H
GWINSE-2C/GWI1NSE-4C # - ab B8 RSN H#k T —> Watchdog,
A Pl APBL e 28I T I AN ]
Bt T 32bits HIBRETHEES, Wi H AR A 74 WDOGLOAD
AT IR -
Watchdog #5474 i {5 5 WDOGINT, A1 7 id B 1 BUE A 5.
BT B2 (55 WDOGCLKEN Ay BT 24 %, Watchdog 1448 7
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AR _E TSR . Watchdog W IBH{E S, JF H 4iH80E N 0 i 7=
A WTE SR (5 5 WDOGRES. 7EH 4 WDOGCLK [~ —/MHBh 3, 2
AT 7% WDOGLOAD HIEUE IR BT Egs b, ST N — s 4.

HRGREHRE, Watchdog FI Fr=ARGENES, FEMt—FEM4
ARG IE Tk, i, iR WHE S TERR, SRR TR it
%3]0, 4 Watchdog 2EHENMNENES, HTFREEN.

Watchdog #4F 77 20t T B o :

& 3-39 Watchdog ##{EA =
Count down Counter reloaded

- without and count down -

/// reprogram / without reprogram e
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 /725 W N & Fr~, Watchdog JEHihik > 0x40008000.
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& 3-22 Watchdog F772%

L P ES N T T i
WDOGLOAD 0x00 B | 32 OXFFFFFFFF | Watchdog Jli# 27 77 %%
WDOGVALUE 0x04 R 32 OXFFFFFFFF | Watchdog it %{f 2517 4%

Watchdog % il 27 17 2%
WDOGCONTROL | 0x08 s 2 0x0 [1]:

[0]:
WDOGINTCLR 0x0C 5 |- Ox- Watchdog H i i a7 77 4%
WDOGRIS 0x10 Rz |1 0x0 Watchdog | — K Wik A 25 47 4%
WDOGMIS 0x14 Rz |1 0x0 Watchdog H IR a7 f2 4%
WDOGLOCK 0xC00 | /5 |32 0x0 Watchdog #i/7 %5 17-4%
WDOGTCR OXFOO | /5 |1 0x0 Watchdog M4 il a7 £2 2%
WDOGTOP OxFO4 | HE |2 0x0 Watchdog i H ¥ & %5 A7 4%
WDOGPERIPHID4 | OXFDO | Hi |8 0x04 A3 ID B A7As 4
WDOGPERIPHID5 | OXFD4 | Hi% |8 0x00 45 ID B A74R 5
WDOGPERIPHID6 | OXFD8 | Hi% |8 0x00 45 ID B 745 6
WDOGPERIPHID7 | OXFDC | Hi: | 8 0x00 AN ID F A7 7
WDOGPERIPHIDO | OXFEO | Hi: | 8 0x24 AN ID ZFA74% O
WDOGPERIPHID1 | OXFE4 | HiE | 8 0XB8 AN ID A7 as 1
WDOGPERIPHID2 | OXFE8 | HiE |8 0X1B AN ID F A7 RS 2
WDOGPERIPHID3 | OXFEC | i | 8 0X00 AhRID FA7AE 3
WDOGPCELLIDO OXFFO | HiE |8 0X0D A% ID FFA785 0
WDOGPCELLID1 OXFF4 | Hiz |8 0XFO A ID Zifrds 1
WDOGPCELLID2 OXFF8 | HiE |8 0X05 A 1D A7 2
WDOGPCELLID3 OXFFC | Hiz |8 0XB1 4 1D FA788 3

3.8.10 GPIO

DS871-1.0

GWINSE-2C/GWI1NSE-4C 28 ib 48 R4t 1L AHB L1285 GPIO
HEHUE(S, GPIO #Hu%#:3] FPGA. GPIO ¥ 16bits [ FH 1/0 ThRg, A
B UL TR
Al gmFE R A BT AE, AT ARG B GPIO FAF—r i ok = A= e
A7 HE 5 SRR A8 FH A kAR s
R B A A SIS [F] I T R
PRS2 A7 2 C BRD BH A P 3 o) 27 A7 s b CRAIE T 2R FE 22 4

GPIO HFHE®RW FE~, GPIO &N 0x40010000.
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% 3-23 GPIO 5%
3 Hh 1 . X X .
47 ” B gem | mhom ik
DATA 0x0000 | /5 | 16 OX---- [15:0]: %¥aar A7
DATAOUT 0x0004 s | 16 0x0000 [15:0]: HcHtt 27 f7 5%
[15:0]: HrffifeiE
5 1. B AEREE R
OUTENSET 0x0010 w5 | 16 0x0000 5 0: i fiaeIeak
154 PR =R= L it
5 0: 155NN
OUTENCLR 0x0014 s | 16 0x0000 [15:0]: &K% ffiRe
[15:0]: WliEFEIIRERE
5 1. #%E ALTFUNC
ALTFUNCSET 0x0018 s 16 0x0000 5 0: ANi%E ALTFUNC
¥ 0: GPIOfEA IO
¢ 1: ALTFUNC Zhfg
ALTFUNCCLR 0x001C | /5 | 16 0x0000 [15:0]: WIiEHEIIREIH R
[15:0]: Wi fERE R &
5 1. wETHWERE
INTENSET 0x0020 s | 16 0x0000 H0: ABEFWHERE
B2:0: AMEREH T
B 1. W RE
[15:0]: "l RETERR
5 1: JEBRWTAERE
INTENCLR 0x0024 s 16 0x0000 5 0: ANEEEF W
B 0: T REANIE R
B 1. W RE TS R
INTTYPESET 0x0028 BE 16 0x0000 [15:0]: R E
INTTYPECLR 0x002C | /5 | 16 0x0000 [15:0]: KA B
INTPOLSET 0x0030 ®IE 16 0x0000 [15:0]: HHriR % E
INTPOLCLR 0x0034 | /5 | 16 0x0000 [15:0]: "Bl R
INTSTATUS/ - B WOR ST 7 4
INTGLEAR 0x0038 WwE |16 0x0000 B 1R
0x0400- | .., ]
MASKLOWBYTE | 'ooc~ | /%5 |16 0x0000
0x0800- | .., ]
MASKHIGHBYTE | ‘oo-~ | BE/%5 | 16 0x0000
0x0C00- | _ ~ ~
Reserved OXOFCE Reserved
PID4 0XFDO Hiz 8 0x04 SN ID FrA7Es 4
PID5 O0XFD4 HiE 8 0x00 Y% ID A7 5
PID6 0XFD8 HiE 8 0x00 Y% ID A7 EE 6
PID7 OXFDC HiE 8 0x00 Y% ID A7 7
PIDO OXFEO HiE 8 0x20 Y% ID 178 0
PID1 OXFE4 Hik 8 0XB8 SN ID FAFR 1
PID2 OXFE8 Hiz 8 0X1B AN ID F AR 2
PID3 OXFEC Hiz 8 0X00 A% ID F s 3
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CIDO O0XFFO Hiz |8 0X0D A ID 4785 0
CID1 OXFF4 Hiz |8 OXFO A ID A8 1
CID2 OXFF8 Hiz |8 0X05 A ID FA788 2
CID3 OXFFC Hie | 8 0XB1 M1 1D Z /745 3

3.8.11 WiRim O
Cortex-M3 A ER A& — MR UT in 2 10, 45 JTAG 2 10 F1 TPIU
H, PN D EGERES] FPGA. JTAG 17 M4 0 754 IEEE1149.1 Yl
U EE AR WS SUR e ST ELy AY et
JTAG-DP ) 5E S B 3= 2 i =3 7 2H e«
o JTAG-DP IREHL
o [EAZAA4r (IR) FIMHZRH IR FI45E, HkIEH] ITAG A4 171 Bk i) %7
AT N
o FUEF A MK DR H%E, MhA15 JTAG-DP H 277 a5 %%
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3.8.12 PITERRE}

& 3-40 A 7ERRST
OxFFFF_FFFE
- SCB
Reserved e 0xE000_EDOO
System OxEOO0O0_E100
Control SysTick
Space Ow SCS 0xE000_E010 0x4001_1000
Reserved OXEOOO_EOOO GPIO
For External 0x4001_0000
Do
e loxA000_0000 Watchdog
Reserved 0x4000_8000
For External UART1
SRAM 0x4000_5000
x6000_0000 UARTO
Peripheral 0x4000_4000
0 0000 Timerl
Reserved 052000 4000 0x4000_1000
X ) )
SRAM__ 15,2000_0000 Timer0
Reserved 0x4000_0000
0x0002_0000
Code flash
0x0000_0000
KY 1T g - | 3,
3.8.13 i {5 Sk
% 3-24 Cortex-M3 iz Q5 &
5 1144 7 ELERE
EEF NS 5
FCLK LITPN 45 =
PORESETN TP BN
SYSRESETN LD ARG ENL
GPIO 5
IOEXPOUTPUTO
[15:0] i GPIO #iH
IOEXPOUTPUTEN "
T o OTENO fth | GPIO fith
IOEXPINPUTI
[(1)5.0] v LD GPIO #i\
UART [ 5
UARTOTXDO i UARTO Ki#(E 5
UART1TXDO ity UARTL Ki#E55
UARTOBAUDTICK Lingan UARTO 5 B
UART1BAUDTICK ity UARTO 5 i
UARTORXDI LD UARTO #IE5
UART1RXDI TP UART1 #IE 5
AHB Lite TO SRAM {5
MTXHRESETN i SRAM Efifz 5
SRAMOADDR i SRAM 13 5 Hi it

DS871-1.0
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Uity I 44 % Ji 1Al g

[12:0]

SRAMOWREN it SRAM 25 {# R
SRAMOWDATA ol | SRAM AR
SRAMOCS s SRAM HiEf55
SRAMORDATA LN SRAM 1 Hi $ i

AHB Lite TO Flash #1155

TARGFLASHOHSEL i Flash f£ 4k #3455
TARGFLASHOHADDR[28:0] B e Flash f&4i5 5 Hitik
TARGFLASHOHTRANS[1:0] i H Flash &2 4
TARGFLASHOHWRITE s Flash &4 5 {4 fig
TARGFLASHOHSIZE[2:0] s Flash f& 5% 47 %
TARGFLASHOHBURST[2:0] i Flash &R kK KE R BE S
TARGFLASHOHPROT[3:0] i Flash &4 {412 1 281
TARGFLASHOMEMATTR[1:0] i Flash &% N 17 & 1
TARGFLASHOEXREQ i Flash &4 & 1 K
TARGFLASHOHMASTER[3:0] i Flash &4 3 Lk %
TARGFLASHOHWDATA[31:0] s Flash &5 N4
TARGFLASHOHMASTLOCK i Flash f£ 58 € (55
TARGFLASHOHREADYMUX i Flash 1456 ik
TARGFLASHOHAUSER i Flash &4 F i35 ik
TARGFLASHOHWUSER([3:0] i Flash &4 H P 5 N
TARGFLASHOHRDATA[31:0] TN Flash f&4ii H 2
TARGFLASHOHRUSER[2:0] LA Flash &% H 7 i3z tH 2
TARGFLASHOHRESP TN Flash {4 AALIA 5
TARGFLASHOEXRESP LETAN Flash &4 o w5
TARGFLASHOHREADYOUT LETDAN Flash &4 58 s 55 5
AHB Lite TARGEXPO ¥ B #2115 5

TARGEXPOHSEL i H T RERIERES
TARGEXPOHADDR[31:0] Y ¥R TS Hihk
TARGEXPOHTRANSJ1:0] i ¥ AL R
TARGEXPOHWRITE i R S R
TARGEXPOHSIZE[2:0] iy I L R €T DA
TARGEXPOHBURSTI[2:0] s TR MR R R E
TARGEXPOHPROT[3:0] i H TR KA S
TARGEXPOMEMATTR][1:0] i H AR AR T
TARGEXPOEXREQ i ¥R AL 1 R
TARGEXPOHMASTER[3:0] i H ¥R AL FHLERE
TARGEXPOHWDATA[31:0] i ¥R AL 5 N
TARGEXPOHMASTLOCK i I EAmSE(E S, HT bitband
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DS871-1.0

Uity I 44 % Ji 1Al g
TARGEXPOHREADYMUX i T AL 58 %
TARGEXPOHAUSER i T AR F P e s ik
TARGEXPOHWUSER][3:0] nta AR P 5 N
TARGEXPOHRDATA[31:0] LD ¥R AL v
TARGEXPOHREADYOUT LD T RAE R SR TS 5
TARGEXPOHRESP LN T AR AR B
TARGEXPOEXRESP TP T AL A A o e B
TARGEXPOHRUSER][2:0] TP ¥ At P st Ao

AHB Lite INTEXPO ¥4y @2 0

INITEXPOHRDATA[31:0] i WA AL sk s
INITEXPOHREADY s WIEWY AL E R~ E S
INITEXPOHRESP iy WA A& e L
INITEXPOEXRESP fia WA A& S o i
INITEXPOHRUSER[2:0] iy WG A& i 5 ol
INITEXPOHSEL LETPAN WITEALY AL L FE 5
INITEXPOHADDR[31:0] LETPAN WIEY AL Yiise 5 Huhk
INITEXPOHTRANSJ[1:0] LETPAN WY AL Y
INITEXPOHWRITE LETPAN WY AL i 5 1 fe
INITEXPOHSIZE[2:0] LN WG A& S A 58
INITEXPOHBURST[2:0] LETPAN WG AR R R B
INITEXPOHPROT][3:0] LN WG AL S OR G 281
INITEXPOMEMATTR[1:0] LN WG A& 4 N A T 14
INITEXPOEXREQ LETPAN WIEAT AL S i oK
INITEXPOHMASTER(3:0] LETPAN WIIEWT AL Y L%+
INITEXPOHWDATA[31:0] LT WIEWY AL 4 5 N
INITEXPOHMASTLOCK LT WITHAY A i E L B e (5 5
INITEXPOHAUSER LETAN WG A& 7 55 Mk
INITEXPOHWUSER LI WY Rt P B N
APB #:M{5 5

APBTARGEXP2PSTRB[3:0] i APB 141 5 i 18
APBTARGEXP2PPROT[2:0] i APB &4 R R E 5
APBTARGEXP2PSEL i APB &5 MHLIEFE 5
APBTARGEXP2PENABLE i APB A% 4 1) 55 — AN 13
APBTARGEXP2PADDRJ[11:0] fi APB 1L 552 5 Hihl:
APBTARGEXP2PWRITE it APB f£ 41 5 ffife
APBTARGEXP2PWDATA[31:0] it APB &5 N ¥
APBTARGEXP2PRDATA[31:0] LETDAN APB &4k H s
APBTARGEXP2PREADY LI MHLTE ZERS M A7 I R A
APBTARGEXP2PSLVERR LETPAN SLVERR i |3/
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3 LM 3.9USB2.0 PHY

i 1 24 K Ji 1Al Eiipa
RGN NAE S
ST e
i LS e Fen
JTAG il 5 5
DAPTDO e JTAG H¥iatan
DAPJTAGNSW i it 1'b1, JTAG iz
DAPNTDOEN e JTAG Hudfs o b & I HIE
DAPSWDITMS LETAN JTAG IRFE&LEHE
DAPTDI LETAN JTAG A
DAPNTRST LETPAN JTAG Efif5 %
DAPSWCLKTCK LETPAN JTAG K455
TRACE #1155
TPIUTRACEDATA[3:0] i Trace %t 2
TPIUTRACECLK i Trace % tH i g
TSR G S
USER_INTO LETAN Flash & iz H1 g K
USER_INT1 LETAN Flash g sk
AR S |
INTMONITOR \ it \ GPIO Al APB1 4h it b il 5 5 \
3.9 USB2.0 PHY
3.9.1 $FiE8LA

GWINSE #%1% 4> FPGA F= i Witk USB2.0 PHY, FRitEMEARL T :

e 480Mbps ##ii# %, FHZA USB1.1 1.5/12Mbps # %
o [4HENH
o Ik

3.9.2 in AKX EHIS SR

USB2.0 PHY #H L $5 UTMI+digital F1 UTMI+AFE(Analog Front End),
FEH TR USB #1251 USB PHY .
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3.9USB2.0 PHY

DS871-1.0

%% 3-25 USB2.0 PHY x5 5

¥t [ 44 FR il | ik
BRI R IE I a5 5
CLK o) BHEALTE Ny 8bit: 60MHZz
HARAr %5~ 16bit: 30MHz
RESET | BEhifES, mAM
Fehi SRR
2'b00: HS &
XCVRSEL | 2’b01: FS &%
2’b10: LS &8
2b11: {EFS KL FRIXLS fu, s LS f
ik PR
TERMSEL | 0: HS Z&imflife
1: FS Z&imfdifie
SUSPENDM | HEES
P 1 2R R A
2’b00: SEO
LINESTATE[1:0] o) 2b01: SRS
2’b10: KIRE
2’b11: SE1
B AER G S
2’b00: 1EHEE
OPMODE [1:0] | 2'b01: JCIKzN
2’b10: AMERELIIA 7S NRZI Jwfil
2’b11: ANHBNFAEF SR 5 O EAE
DP 10 USB #4581l
DM 10 USB #4581l
DATAIN[7:0] | fik 8bit USB &%z A
DATAIN[15:8] | f 8bit USB K IXEHE 4 N\
TYXVLD | 15 8bit KX HHEERES S, DATAIN[7:018HEA ¥da s
—?
TYVLDH | E gbit RIEBIEA RS S, DATAIN[15: 8] A 2ds 7~
TXREADY o) RIEBHRERS UG T
DATAOUT[7:0] o fi 8bit USB #z i i i H
DATAOUTI[15:8] o 71 8bit USB 2S5 d i Hi
RXVLD o }5 gbit RS fE (55, DATAOUT[7:0153E A B3k~
ERE2
RXVLDH o i{itg PSRl e (55, DATAOUTI15: 815Uk A 2ide
RXACTIVE %{Iﬁzﬁiﬁ%%‘, FoRBESCREHL C LRI B F 255 5 3
H¥E
RXERROR o) BN RIBERGES, SR PRI R
IDPULLUP | WAL ID £ K RE, AR
Ui YL E (VAN
IDDIG @] 0: mini-A
1: mini-B
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i 1 44

JiTe

ik

SESSVLD

A/B AN &G R T B R
0: Vbus <0.8V
1: Vbus > 2V

VBUSVLD

f87~ Vbus H &2 A 4L
0: Vbus <4.4v
1: Vbus > 4.75V

ADPSNS

}87~ Vbus H1 &
0: Vbus<0.2V
1: Vbus > 0.55V

ADP_PRBEN

ADP #REF LR S RE S 5
1: fifig
0: il

ADPPRB

$87~ Vbus %
0: Vbus <0.6V
1: Vbus >0.75V

CHARGVBUS

Vbus 78 L RE(S 5
0: A7EH
1: @ HHETEH

DISCHARGEVBUS

Vbus HE{ERES 5
0: AJKH
1. JEL HPHC

DPPD

DP 2§ I~ 15K RRaf iz FEFHAF BEAS 5
0: ¥%H N HZER:S] DP
1: A FhEBHZER:S DP

DMPD

DM £k I~ 15K Rk~ +7 F FHAE RE(S 5
0: ¥%H N HZER:E] DM
1: A N PHZERS DM

HOSTDIS

SRR R RE S, R DPPD #1 DMPD & 1
IR AR 5 A4 2

0: AN &IEH:

1. BAIMNB TR

TXBITSTUFFEN

f57~ DATAOUTI[7:0]s 1 b i Bl A7 3 78 & T fig
0: AMEREAIIHA
1: fERELIIETE

TXBITSTUFFENH

a7~ DATAOUTI[15:8]u I - { Bicd 47 35 76 2 75 R
0: AMEREA I
1: ffRefrin

FSLSSERIAL

0: FS 1 LS B RHFIFATE O K%
1: FS Al LS @XM ST HAORIE

TXENN

WA 2 FSLSSERIAL v 1 5 4 %%, B 47 B E R 5,
15 HLF AT 3%

TXDAT

WA 2 FSLSSERIAL 1 B AR, S ATHHE

TXSEO

R FSLSSERIAL 4 L B A H 24, 5@l #um 0

RXDP

R FSLSSERIAL N 1 B A B, BdEEIR

RXDM

R FSLSSERIAL N 1 B A B, BdEEIR

RXRCV

O/O0|0

R FSLSSERIAL N 1 B A B, BdEEIR

VBUS

VBUS %5
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DS871-1.0

Uity I 44 % JrlE | HEkR
ID | ID 5%
XIN [ miRHEIN, S 12MHz~24MHz
XOUT o rn R H
REXT | 1%KEEE 12.7K i HifH
LBKERR 0 1’ ngB%'ES; #iz
INTCLK | HH SoC $ i 45 5
CLKRDY o B PLL A2l
CLK480PAD o HrtH ) 480MHz i g
i (SCAN) (55
SCANCLK | R 5
SCANEN | AT RS
SCANMODE | AR AERE S, WA
TRESETN | HHEAEAES, KA
SCANIN1 | RN
SCANIN2 | RN
SCANIN3 | EREE PN
SCANIN4 | EREE PN
SCANIN5 | EREE PN
SCANING | EREE PN
SCANOUT1 o R
SCANOUT2 o R
SCANOUT3 o A
SCANOUT4 o A
SCANOUT5 o) A
SCANOUT6 o) A
2 3-26 USB2.0 PHY ¥ =S
ST iR
B TR E
DATABUS16_8 1: 16bit ZHEAL%E, B Eh{E 5 CLK 24 30MHz
0: 8bit £ %, K855 CLK i 60MHz
ADP_PRBEN ADP #RE HUR AR RS 5
TEST_MODE[0] BIST i fife(E 5
7000, i BIST Hsk
HEN =] T
TEST MODE) 2601, %3 BIST it
- 2'b10: fiKi& BIST X
2’b11: FSBUS BIST #1301 i# A 44k
esTwooen |3 SEEEST
TEST_MODE[3] 0: #7514 BIST

58(90)




3 SR 3.10ADC

SR iR
1: YR BIST
HSDRV1 KA RS, EW R E R T
HSDRVO IR G T, IR BRI R T
I IE RS 5
CLK_SEL 0: AMEEAIR XIN/XOUT

1: SoC W 4F INTCLK
HTI, M aiiR%, BiMEO
0: 14340

1: 2:H]
M[3: 0] 2: 2 5340

3: 34
15: 15 734
T, NSz %, BAME 6'b101000
Y #2363
0 f1. ZEH]
N[5: O] 2:2 434
3: 3040
63: 63 734
TR, R i EhlfE S, Bl 40uA
2'b00: 30uA
C[1: 0] 2'b01: 40uA
2’b10: 50uA
2’b11: 60UA
T, BRIME O
FOC_LOCK 0: HIE 5 H PLL A5k
1: BES — B vE P

3.10 ADC
3.10.1 $p4EHLAR

GWINSE #%1% 4 FPGA 7= N5 7 —A4> 8 1l #.im 12bit SAR
PR, AR IhAE, RN SshASTERENHiE ADC.
BHASVEREIN R
HHORZE, K 1IMHz

AT l: >81dB SFDR, >62db SINAD
o ZMEMERE: INL<1LSB, DNL<0.5LSB, JT2chg
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3.10.2 I ES

DS871-1.0

% 3-27 ADC #O{E2

it 1 G4 FR Jim | ik

CLK | i NS S, IR folk K T4 T 16 IR EESIR
ORI A5%E 16MHz

PD I WHES, ZESHEA LN, fHito

SoC | REEF, K% IMHz

S[2: 0] | WIEEREY

CH[7:0] | J\ I TE AL

EOC o L /SEP N

B[11: O] o AID st 3

< 328 BiEEFRAER

S[2: 0] R )4 N\

3’b111 CH[7]

3’b110 CHI6]

3’'b101 CHI[3]

3’'b100 CHI[4]

3’b011 CHI3]

3’b010 CH[2]

3’b001 CH[1]

3’b000 CHI[0]
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=
od

\

| 3.11 It

3.11 B

05 AT ekt FPGA BPERRAN I % 2. GWINSE 5154
FPGA 7= At T 4 Fl 4 I B4 (GCLK), B0 HEE 2 31 98 01 O T A 2.
T GCLK %, V4Rt 7 ki 6 HOLK %05 oAb, iE42. 6 T BUHIFR (PLL),
FEIR AN AHER (DLL) £ I b 5 5

3.11.1 £/ Eh 4L

GCLK f£ GWINSE %144 FPGA 7= i3z % 8404, 2 L. R
NEIE, B GIEHRAE 8 A~ GCLK M4 . GCLK 1A ki 4 s 035 4 F i i
B N RN S e AT 2 B R, A 5 TR D B A N TR EL A S O R s B P R
& 3-41 GWINSE-2C Btk iR

1/0 BankO
| Ll |
T
S — 0
Wl L R L w
Q QD
2 H
B
| . |
1/0 Bank2
| 1oBank || HCLK
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& 3-42 GCLK &R R=

FIRL

GCLKO

GCLK1

GCLK2

GCLK3

GCLK4

GCLK5

GCLK6

|

soa

GCLK7

T

it

3004 g 3004 g 3004 g
A A

05 \

}

3004 g =0 g

@]
m

A
// T:9S \\
T

/ 198\
T

A
T:99
T

0a 3004

A
Ti9g
ar

CE

20a 3004

Z

L
\ T:95 /
.

A
/ T:9G \
its

SELECTOR[3:0]

P

755

[}
m

i

LECTOR[3:0]
4

CE
o) ;}F g GCLKS
=

SELECTOR[3
=

5 GCLK6
SELECTOR[3:0]

ﬁ 4

o | GCLKT
&

<

CcE
-~ GCLKO
o
SELE:
= m
~
CE
- GCLK1
g
N8 Q
ik
CE
- GCLK2
g
N8 Q
K H}’ -
-
CcE
s GCLK3
o 3
M2 }V
_—

GCLK4

ZIRR

i DQCE(Dynamic Quadrant Clock Enable) 7] 3 2547 /5% [4]
GCLKO~GCLK5. 7%/ GCLKO~GCLKS5 f4f, GCLKO~GCLKS5 XE [ N 4

WHRAEREE, Wi EEC 7 S0 SR Th .

3-43 DQCE &~ EE

CE

CLKIN |

A 4

\ 4

CL

~

DQCE

}@ CLKOUT
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3 G 3.11 Ik

RN IR GCLK6~ GCLK? EE DCS(Dynamic Clock Selector)f% i, 11
K 3-44 fin, WEBZ Al LLEN CRU fE UM S N 2 [RIBh A& E £, i
Ay B (I

3-44 DCS #OREE

CLKSEL[30] [ >4 —»

SELFORCE >

CLKO >
DCS — > CLKOUT
CLK1[ >———>
CLK2 [ >——>

CLK3 [ >——>

DCS "I LABCE LA T J LA -
1. DCS Rising Edge & =

HIAE AT R B ETHT R RN R 1, AR B TR e e
NWrred,  dnf& 3-45 .

3-45 DCS Rising Edge &3 TR FREE

CLKSEL[U] szitch to clkd at nesxt ol rising E:IgE|

At next clkd rising edge ocutput goes to "1™

CLKSEL[] \ [ \

At next clk1 rising edge output goes to "1”

CLKO

CLK1 _ | | | | L & I | | | I | | | / | |
¥ h J ¥ hi

CLKOUT J I [ I L

2. DCS Falling Edge 15,
RIAE S AT £ B () R BV S e N B O, FEBTIE I B N PR 5 %
N, aniEl 3-46 Fross
[ 3-46 DCS Falling Edge &R THIRFREE
CLKSEL[0] — : B |

Yltd‘l to clkl at nesxt clkl falling Eugr\

| \At next clkd falling edge cutput goes fo "0 | At next okl falling edge cutput goes to ™07

CLKSEL[1]

CLKD

CLK1 N I [ /;4 |

CLKOUT —ll_l_l_l_l_l
3. Clock Buffer &=,

WA, DCS i A H Clock buffer.

3.11.2 HiEEH
BRI BR R — b B s il BB, TR BAE R (PLL, Phase-locked Loop).
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3 LEA 4R 3.11 B
F FH AN 5N S 25 I B 5 15 1A B N SR 15 5 AR AR AL
GWI1NSE #7414 FPGA 7= i i) PLL REHeRefg B AL AT L2 & I b 45
R, B A E A RS E0R] DL AT IS B ) 400 2 1) 8 (15 RN 43 A) « AEASE 1
b2 LR SR T RE
PLL #ith i) g5 M HE B an ] 3-47 B
& 347 PLL ==E
IDSEUL[S:O] ODSBL[S:O]
4 )'( D';%(é'é" > LOCK
CLKIN > » IDIV —>»
P Lo| veo || veoniv ’—: L cLkourt
CLKFB [ > P

FBDSEL[5:0] >

v

[ CLKOUTP
FDIV —» <«— LPF ¢—>» PS&DCA
K g 13
DIV > CLKOUTD3

'j—> SDIV
il > CLKOUTD

| | | | Ja A J

DS871-1.0

|

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

PLL B2 % W85 5 0] LUBEI 438 PLL B AN, t AT DL i it o2
it XA R EME S . SN EME S B E RS S . PLL FRBHE 5]
DL AN PLL St 5 B AN, 0] DUl G2k ok 2= 1 4 R i A
T OEENEME T BB E T

GWINSE %144 FPGA 7= i) PLL EEtn T

o MIANMEIEE: 3MHz~450MHz
VCO E#i%JuE: 400MHz~1500MHz
o CLKOUT #ith M5 : 3.125MHz~750MHz

PLL m] X i AR CLKIN BEAT 503 4 AT 0350, T3 A 20l T

feLkout = (fein*FDIV)/IDIV
fvco = feLkout*ODIV

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

* K APWDMPE

fouan NEABS 8 CLKIN %,

feikour N CLKOUT il CLKOUTP B 8h 5% .

fokouto N CLKOUTD K445, CLKOUTD Jy CLKOUT 434l i .
o fprp v PFD SEAHMIA .

RUAliE i E % IDIV. FDIV. ODIV. SDIV SR1E 2| B SR IR 8 S 5,
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3 EMNH 3.11 I

PLL % I 58 & 3-29 Frmo

£ 3-29 PLL 3§OE X
uiig 1 44 B (Eke] b
CLKIN [5: 0] A SEN A
CLKFB LTIPAN S NELETTIN
RESET HIA PLL ¥ AL
RESET P LN PLL %W (Power Down) {5
RESET | HIA IDIV 155
RESET_S LTIPAN SDIV #1 DIV3 455
IDSEL [5: 0] A A DIV AE, JiH 1~64
FBDSEL [5: 0] | %A A H FDIV {H, il 1~64
PSDA[3: 0] LEIN BN S(E T A %)
DUTYDA[3: 0] | %A BNAS 7 23 e CF BRI 20)
FDLY [3: 0] TN CLKOUTP 375 fE iR #% il
CLKOUT it TCARALAN 5 2 LR s A
CLKOUTP i Hh A AL AN 5 2 LR s e
N K H CLKOUT 5 CLKOUTP Zp45if 4 (i1 SDIV
CLKOUTD ity L))
N 5 [ CLKOUT B{, CLKOUTP 434l 4 i1 DIV3

CLKOUTD3 | Hith SV BEE], DIVE AR E N 3)

PLL #/E R 7m:
LOCK i H 1: BiE;

0: K&

3.11.3 SiEAT#

GWINSE #7524 FPGA 7= & I s s i 8 HCLK AT DLSZ#F 110 58 s
He B AL, & T TE IR R 2 [E) D M B AE f e s, anii 3-48
FI7R o

3-48 GWINSE-2C HCLK "= H

1/0 BankO
| Ll |
T
S 0
wl L R L™
Q QD
2 ~H
B
| . |
1/0 Bank?2
| 1oBank || HCLK
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3 SN A 312 K&

3.11.4 FEREIHEIR

GWINSE #%1% 4 FPGA F=f$e it 7 1L R BiAHIA . 1L iR BiAH3A (DLL,
Delay-locked Loop) HZhfefEdin & 3-49 frx.
3-49 GWINSE-2C HIE R SiHr R = E

RESET ———|

———>» STEP
STOP ——p

DLL
CLKIN ———»|

———>» LOCK
UPDNCNTL ———|

CLKIN FfsRiE A+ 7 GCLK FAHAR K HCLK.

TR R M STEP (55 218 20U BANK H1, [FI{5 5 STEP thalil
ATLIE R A 2

3.12 %

YE A% CRU I #kb 76, GWAINSE %7144 FPGA 7= 2t 7RG+
BKLTIE, EHTREr . iR, BREMEHE TSR ERES.

3.3 £ /FEEN

GWINSE #%1%4 FPGA Fe il & — N EHMN SR E BN MY, Hi%
LB R N SR, v R R DR B AL e R P R D E AL, CFU ATIIO
BT A7 B 25 ] A ST B E

3.14 iz 2

GWINSE #5144 FPGA 7= i 3 #F SRAM 4ufE A1 Flash 4wfE. Flash
AR SRR - N Flash ZmfE S FF b Flash 4afs, A, XREA W
DUAL BOOT IR, H T UARYE B & 7 2o e B 203 440 /£ 458 Flash
W

GWINSE #4144 FPGA 7= g 1 > b 5@ F #Y ITAG I B AL 04k,
7 Hr e 72 SRR [ GowinCONFIG IR B AR, T2k 6 Fii=t:
AUTO BOOT. SSPI. MSPI. DUAL BOOT. SERIAL 11 CPU. At fg #8143
T HF JTAG F1 AUTO BOOT #=. 4% kHES I UG290,_(Gowin & 741/
FPGA /=in i 12 & FH Do

3.14.1 SRAM %1%

GWINSE %1% 4 FPGA 7 /iiff] SRAM 4mfs, Sk FH)SFEEEH T
e B B .

3.14.2 Flash 4&32

Flash gm0 R B 3R A7 70E /W Flash Boc. BraJS, BC B 50 A
N Flash #704%i% %] SRAM AL E 550, £ b LS TLAS 2200 3R] DL 58 e
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3 EMNH 3.15 A N dndiE

PRIHC &, IXFhECE 7 WFRA PRl E sh/BER 537 GWINSE R4 %4
FPGA 7= ik SCHFAMER Flash Zufe ARG i, TRl RNE 2 L
UG290, (Gowin FPGA /*“/a 45 f2H & A1 )-

3.15 A&

GWINSE #%1% 4 FPGA F= Wik T — M Wik, F N SRy ft ]
SRR I P b, IOk BE AT A £5%, gifEid AR TN MSPI g FE A R ALt
B . GWINSE £ %1% 4 FPGA 77 i Fr P i i i A AR 2 an € 3-30 AT
= 3-30 GWINSE-2C K I &iRA0 4 H 5a

(5 A 5 i = 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?
!
o [IJERiNfar A

o [21A4EH T MSPI ZrfE iz

Fr A e dRIE T DO P st R R B, B RCE LIRS, rTLREE
21k 64 P BRI

B AR ] LUE T I R AR EAS R fou=240MHz/Param.
Hr g% Param ANBCE S35, DN 2~128, R EE.
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4 AR 4.1 TAEEAF

S

E!
FEVAEHERE I AR S AF S ARV A e o 2 SRR, S AR 2R R AR v Bl )
WS, FzFPUA TR SR ) TAR 2 S ARG A 1B 50 T IR % T Ak

4.1 TE%H

* 41 B HATEE
B B BAME | KME
Vee %L -0.5V 1.32V
Vecox I/O Bank HJ& -0.5V 3.75V
Veor LX A i By L -0.5V 1.98V
UX A 4 Bl HL s -0.5V 3.75V
Storage Temperature AR AL -65°C +150°C
Junction Temperature g5 -40°C +125°C
R 42 WETIENEHE
R IR HR/ME L IN -
Vee 1% 1.14v 1.26V
Vecox I/0O Bank HJ& 1.14V 3.465V
LX fi A4 B 1.71V 1.89V
Veex UX hie A i B HL 2.375V 3.465V
SRR (R ML 2K)
Ticom (Junction temperature Commercial operation) 0C +85C
g (k)
TInD (Junction temperature Industrial operation) -40°C +100°C
!

ANEE B R EE BiES % UG872, (GWINSE-2C £/ Pinout FEHL).
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4.2ESD 1t

4 HSRRE fit
=< 4-3 B EARE
AR EiBa /ME BRI =N}
R L B REER
Trave | (Power supply ramp rates for | 0.01mV/us | - 10mV/us
all power supplies)
R 4-4 PamiR e
R iR A = INE]
/0 Hr ANAR PR I FLAR
Ins (Input or 1/O leakage current) O<Vin<ViH(MAX) TBD
&b
4.2 ESD t4ge
%% 4-5 GWINSE ESD - HBM
A CS36 QN32 QN48 LQ144
GWI1INSE-2C | HBM>1,000V HBM>1,000V HBM>1,000V HBM>1,000V
GWI1INSE-2C | HBM>1,000V HBM>1,000V HBM>1,000V HBM>1,000V
% 4-6 GWINSE ESD - CDM
Py CS36 QN32 QN48 LQ144
GWI1INSE-2C CDM>500V CDM>500V CDM>500V CDM>500V
GWI1INSE-2C CDM>500V CDM>500V CDM>500V CDM>500V
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4 SR 4.2ESD #Efig
*® 47 HETLEEEAMERB ST
B o %M H/ME WAME | BOKE
- |(/o iﬁﬁ)\i}%}%iﬁ Veco<Vin<Vin(MAX) - - 210pA
ILy i Input or I/O
Ieakage) OV<V|N<VCCO - - 10lJ.A
/O L4 it
lpu (I/0 Active Pull-up | 0<Vn<0.7Vcco -30pA - -150pA
Current)
1/O T i HL i
IPD (I/O Active VIL(MAX)<VIN<VCCO BOHA - 150}.1A
Pull-down Current)
KB ARFFCHL P
Fradm
IBHLS (Bus Hold Low Vin=ViL(MAX) 30pA - -
Sustaining
Current)
R IR i A
e
lsHHS (Bus Hold High Vin=0.7Vcco -30pA - -
Sustaining
Current)
KB RFFAC L P
Uk 4V
| =~ 0=V sV - - 150pA
BHLO (Bus Hold Low m=reeo H
Overdrive Current)
S BORIF e HL T
Uk 4V
| =~ 0SVsV - - -150pA
BHHO | (BusHoldHigh IN=Veeo H
Overdrive Current)
S ARFR bR R
Veur 1% (Bus hold trip ViL(MAX) | - Viu(MIN)
points)
/O HLZ¥
cl (I/O Capacitance) SpF 8pF
Vceo=3.3V, Hysteresis= Large - 482mV | -
Vceo=2.5V, Hysteresis= Large - 302mV | -
i DGR Vceo=1.8V, Hysteresis= Large - 152mvV | -
AN IS
Viner (Hysteresis for Vceo=1.5V, Hysteresis= Large - 94mvVv -
Schmitt Trigge Vceo=3.3V, Hysteresis= Small | - 240mV | -
Inputs) Vceo=2.5V, Hysteresis= Small - 150mv | -
Vceo=1.8V, Hysteresis= Small - 75mV -
Vceo=1.5V, Hysteresis= Small - 47mV -
DS871-1.0 70(90)




4 R 4.2FSD P fg
= 4-8 B#7SHLR (Static Supply Current)
A ik R | B Hx/ME BT mNE
loc Core HLUHLiL UX A | GWINSE-2C | TBD TBD TBD
Vee=1.2V
Veex FLRHLT TBD TBD TBD
| (Veor=3.3V) UX IRA | GWINSE-2C
CCX N N
MELEER GWI1NSE-2C TBD
Veex %_ﬁ ZER/ UX s TBD TBD
(Veex=2.5V)
| MM GW1NSE-2C TBD TBD TBD
loco /0 Ba_nk ZENREER UX A
(Vcco=2.5V)
| HN#EL T Core HLJE HAL UX [ GW1NSE-2C TBD TBD TBD
e M (Vee=1.2V)
| TER T Voo HL I HL UX ik GWI1NSE-2C TBD TBD TBD
cex ]}ﬁ (VCCX=3-3V)
Hn#ELE} 110 Bank H TBD TBD TBD
lcco VR IR UX fiiA&< | GWINSE-2C
(Vcco=2.5V)
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43DC HAS

4.3 DC S 4514

DS871-1.0

FT 4990 HETIEERNG
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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% 4.3DC HS
& 4-10 IOB Bif DC LS 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 3ev O Veco 0.4V 12 12
24 | -24
0.2V Veeo-02V | 01 |01
4 4
8 8
LVCMOS25 | -0.3V | 0.7V 1.7V sev OV Veeo 04V T
16 | -16
0.2V Veeo-02V | 01 | -01
4 4
0.4V Veeo 0.4V | 8 -8
LVCMOS18 | -0.3V | 0.35*V¢co 0.65*Vceo | 3.6V TERET
0.9V Veco0.2V | 01 | -0.1
0.4V Veeo-0.4V 4 4
LVCMOS15 | -0.3V | 0.35*Vcco 0.65*Veeo | 3.6V 8 -8
0.2V Veeo-02V | 01 | -01
0.4V Veeo-0.4V 2 2
LVCMOS12 | -0.3V | 0.35*V¢co 0.65*Veeo | 3.6V 6 -6
0.2V Veeo-02V | 01 | -01
PCI33 -0.3V| 0.3*Vceo 0.5*Veco 3.6V 0.1%Veeo | 0.9Veeo | 15 | -05
SSTL33 | | -0.3V| Vrer-0.2V Veeet0.2V | 3.6V 0.7 Veeo-1.1V | 8 8
SSTL25 | | -0.3V| Vrer-0.18V | Veert0.18V | 3.6V 054V | Veco-0.62V | 8 -8
SSTL25 Il | -0.3V| Vrer-0.18V | Vage+0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V| Vaer-0.125V | Vage+0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vrer-0.125V | Vegrt0.125V | 3.6V | 0.40V | Veco-0.40V | 8 -8
SSTL15 | -0.3V| Vrer-0.1V Veeet 0.1V | 3.6V 040V | Veeo-0.40V | 8 8
HSTL18 | | -0.3V | Vree-0.1V Veeet 0.1V | 3.6V 040V | Veeo-0.40V | 8 8
HSTL18 Il | -0.3V | Vrer-0.1V Veget 0.1V | 3.6V | NA NA NA | NA
HSTL15 | | -0.3V | Vree-0.1V Veget 0.1V | 3.6V 040V | Veeo-0.40V | 8 -8
HSTL15 Il | -0.3V | Vgge-0.1V Veeet 0.1V | 3.6V | NA NA NA | NA
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4.4 FFRF5

= 4-11 /O £4%y DC B S451% (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 VOItage (Vop - VOM);
Voo Differential) R1=1000Q 250 1350 1450 | mVv
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 FFR%FE
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

DS871-1.0
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4.4 FFRF5

2 4-13 B-SRAM HEETFES %

4.4.2 SMERFF R4

" THE SR .
S
i 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 .
i 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 FS4
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
FMAXvipeo 7:1Gearbox i N\ i K 40 390 MHz
FMAXipes10 10:1Gearbox % A\ 5 K 3240 410 MHz
FMAXoppR 1:2Gearbox % N\ & K 47 355 MHz
FMAXosera 1:4Gearbox i N\ ek 4 360 MHz
FMAXosers 1:8Gearbox 4 \ &t K T4 355 MHz
FMAXovipeo 1:7Gearbox iﬁﬁ)\ﬂ%j(jf}/}:ﬁ 355 MHz
FMAXoserio | 1:10Gearbox i A\ fx K 345 355 MHz
= 4-16LUT SMERFF K451
Lk I 0 oy
< Ry WE
- 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 B R 4.4 FF S50
= 41710 51488
R i Min Max BT
fmax [eRy w7k GWINSE-2C | - 150M Hz
fmax_Lvos LVDS 5 KAiE | GWINSE-2C | - 400M Hz
F+ 4-18 R iR 55
LR i w/IME BT mNE
L 1 2%
w1 AR GWINSE-2C 114MHz 120MHz 126MHz
¢ (0 ~ +85C)
MAX H 4= £ 257
dm IR i HH AR
(-40 ~ +100°C) GWI1NSE-2C 108MHz 120MHz 132MHz
tor e S 43% 50% 57%
toparr i BB L) 0.01UIPP 0.012UIPP | 0.02UIPP
* 4-19 BIETEXSH
R i e wx/IME B mNE
Fin NP AR 3MHz - 450MHz
Fout 4 L1 B A 2 Fvco/128 - Fvco/2
Fuco JEE 4R a i iR 400MHz - 1500MHz
tor i i £ Duty Cycle - 0.0625Ty
Teas | AHLLIEHE D3 - 0.0625Ty
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4 AR 4.5Cortex-M3 Hi5 it

4.5 Cortex-M3 BB 454

4.5.1 DC BS54
3 4-20 HRES
o . KA o
e ik YN el AL
lvee VCC & KHLR - 100 mA
lvss VSS & KHR - -100 mA
ling I HEL R - +/-5 mA
452 AC BS4F4
%+ 4-21 RS
=] LSS %JM% S
o i YN A L
fpcLk APB I g% 0 70 MHz
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4 AR 4.6 F P INAE B AR
4.6 ARPNFR ST
4.6.1 DC BBS %1%
& 4-22 RN DC BS4H%
. " Firs o
e e RME RO i
IVCCread Ve BLERAE HL - 1.4 mA
IVCCXread | Veex B HLIR - 0.6 mA
IVCCoprog Vee 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
lipLE-veex Veex IDLE HLi - 100 uA
Iy LD i - 0.1 uA
lLo R LR - 0.1 uA
Vonee EAE T AT | 1.14 1.26 v
wERE T | 1.176 1.224 Y
EAE AT | 0.94 1.06 Y
VVREF1V v :
wEARE T | 0.97 1.03 Y
Vi H AR L - 0.1*Vcc \Y
ViH LN R 0.9* Ve - \Vj
Vol R T - 0.1* Ve Y,
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 B R 4.6 FH 1IN AR B SRR
4.6.2 AC BB S 454
%+ 4-23 APINGERFSH
FA%
5 L i
N BME | okl .
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
H¥/E T NVSTR EFHEE] TBIT
tTF R 1] ] 30 us
TUERREEAE T NVSTR _EFHEA S
(TF TBIT TR - 2 ms
B R E S NVSTR _EFHE S
tTF TBIT IR i ] ) 10 ms
(NVSTRH IH\IﬂL\I/‘EﬂSTR ETHEEI AE LI GREE | 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 TR BE PR AR [a] 30 - ns
tOHR [ RAS T S8 BE PRI TH] 80 - ns
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4 R 4.6 A1 A7 AL U

4.6.3 BR1ERTFFE
B 41 RS
roor DY T G

X-
b 4

¥ " .
tAS) tAH : AL : tAE :
AE 4;?:—\”\- w\—
e ¥ :
e tAADIAADR B :
cs L i ! L
" o J : i —
CoE tOHAOHR : : i RCH
OE i ) i ; 5 N
" TACHACR N " TACHACR h oo T
pouT — . —— . A —
B 4-2 GREER
ADDR - N |
e tAH ¥ = LAEL # tAE f
AE i h - X
;s T
s £ T o
ARG i d ;
PROG g+ * i
vos oK i ;
ON - ! /R |
——
—* T tWCH
NVSTR tNVSTRH?:d SS ?.d &q
' , — “ ¥
TR NVSTRL i :
TBIT i~ 5 N S S

B 4-3 TURERIER
ADDR
——— ¥ » »

! Lir

A5 ! taH ' tAEL ! tAE '
AE —;ﬁ—\; £ ey
:‘ TS ":
cs A - o
e :
vots tH ' :
SERA A ! 3( et :
P :
tNVBTRHE E"‘
NWVETR ,iﬁ by ;-F ‘:"\—
TR VtMWSTRL '

oI FTR TR
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47ADC /s

B 44 IHRHREERIR
ADDR S
¥ " by "
WS ! tAEL : tAE :
e i
i tCSI:
cs S L-\ -
e H
E 8 1 tH ! H
MASE . . . * .
tHVSTRH! -
: ! tEGH
NVSTR ?:ti N I.J_'
: ' NUSTRL |
TBIT ?“-" - ! "

4.7 ADC BES %%

4.7.1 ADC E#K

ADC MR IS NAZ 5 315 ¥ 52 i H 275 5 T 2 16 AN i & 1,
T 4 AN 8h B SR SRR+, 5 12 N8 A Sk db 4T SAR &%, F
5 S cECO 15 S AE S 16 /N o & 128 Ay e o1 T, o — IR B e 58 il
R H AR AE EOC ) ETHE %
4-5 ADC ¥BtFr

16 cycle

12 cycle >

R T I

cw Ty y Uy e

T 5
s0C ﬂ ;
1% Bk / "
I3 Eqs
EQC Ej[_\
-
B[11: 0] INVALID X BN
DS871-1.0
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47ADC /s

% 4-24 ADC FIFS¥

. " 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
4.7.2 BS45ESH
%+ 4-25 ADC B58¥
" " Firs N
oA it /M P pE | o
DC ¥ /&
fi e PSR iR 12 bit
INL LR MERR 5y +/- 0.84 LSB
DNL LR +/- 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(an:1.47}<) b!t
10.1(Fin=107K) bit
ZHEHE
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4 SR 4.8 YmFERE O 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

4.8 fRIZE O FHRE

GWINSE %4144 FPGA 7= 5 GowinCONFIG it B i =5 £ ik 6 Ff,
FE B B sER . SRR MSPI . SSPI # . CPU # . SERIAL
B, VEAIERHE S L UG290, (Gowin FPGA /=48 2l - F 1)

4.8.1 JTAG #BRFOFFIRE

GWINSE £7%1%4 FPGA F= /i JTAG Bt B X454 IEEE1532 Frifk
A IEEE1149.1 i1 A3 bntE

JTAG Ao B AW LURFEE T 202 GWINSE #751% 4 FPGA 7= i i
SRAM 1, i L S5 e B B0 2R

JTAG w1l 4-6 Fizs o
4-6 JTAG RiEEAMNFERER

TeK Ttckftco | : Tickp Ttckh : Tickd

Tiph

Ttekdtex

TDI

™S

TDO

DS871-1.0
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4 AR 4.8 HWAE O e bRt

< 4-26 JTAG HiZEAFFEH

LI | ZEE X BAME | BKME

Tocs TCK T R B th A I 1) (Time: from TCK 10ns
falling edge to output)

Tton TCK PRV @Ji_ﬁﬁ tﬂ_% BHESE] (Time from TCK 10ns
falling edge to high impedance)

Trckp 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

B 72 B EDSKR, f#H MSPI LU GWINSE #7144 FPGA 7= i
BEATORFE, BT 2 LL R A
e MSPI#I{fifE

b SRR G R B BT — R gm FEN, RECONFIG N #4“NON-RECOVERY”
LN

o JHaHHIYmIE
HH L S AR I RECONFIG. N — MG HLF ik
4.8.2 AUTO BOOT & 1IEO B KR

AUTOBOOT #3223 R4 X GWINSE &%1% 4 FPGA 7= i i
W IR P2 4 P B3 ) — PP R B A . 2R, S LS T T R A R
B, FPGA BIA] B47 MW B Flash 52 HUD B X0 58 R R INEL .

WHE Flash FIFC B i FRd et JTAG #FH 5K, BB SR, RHF ke
fii’x RECONFIG_N B35 S LG E G SBCE, I B A RS H i Kl
4-7 Fi7R

4-7 B LR E

VeeMVeoxVeco /

'
-

4

Tporready

READY

e

DOME /_
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4 AR 4.8 HWAE O e bRt

[& 4-8 RECONFIG_N fit % Bt Fr &

RECONFIG_N i P
= Trecfglw g
READY 5 i T
?Tre cfgtrd?n Treadylw *
DOME W

FEIG IS P 28R 4-27 Fis.
= 4-27 EF L RECONFIG N fit &S

SRR | ZHE X wAME | mOKME

Vee, Veex X Veco # READY K EFHERE] (Time from
application of Vce, Veex and Veco to the rising edge of | 50us 200us
READY)

1
Tportready

RECONFIG_N fl&kH Pk %6 2 (RECONFIG_N low pulse

Trecfglw Width ) 25ns
RECONFIG_N TF[#it%] READY {H, “Fif[A] (Time from

Trecfgtrdyn . - 70ns
RECONFIG_N falling edge to READY low)

Treadyiw READY 1k H Pk 95 5 (READY low pulse width) TBD
RECONFIG_N TF[4i%] DONE & H F-Hf 7] (Time from

Trecfgtdonel - 80ns

RECONFIG_N falling edge to DONE low)

e
MODEOQ=0 K} #5£[1) b H & 51} [3] )y 200ps, MODEO=1 4 50us.
4.8.3 SSPI RO K iR

SSPI L &M, Bl FPGA fE N MN28ft, 4T Host it SPI #2 H %
GWINSE #%1%4 FPGA F= it Tl & .

SSPI g B e B 4-9 s

4-9 SSP1 fRiZtER R FFE
READY f
i Treadytcs| | T Tcsnhw
SSPI_CS_N : Y } :
CLKHOLD_N
sl W W
| A X X X
" Tsspis 'i‘ Tsspih  w—— Todiic " »
SCLK : i % : ;
A —— ; . —— ——
Treadytsclk i Tsclkfico Tsclkfico ™ Tsclificx
S0 { valid data X valid data >—
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4 AR 4.8 HWAE O e bRt

R P25k 4-28 Fiw .

3 4-28 SSPI RIZEA N FSH

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 FHf [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 12 EHEDSKR, i SSPI AT GWINSE #5144 FPGA 77/
HATHRAE, BT AT 44
® SSPIE1ffifE

IR R B T — R mFER, RECONFIG_N %A “NON-RECOVERY”
R

o JEAEHTIIYmAE
o S AR I RECONFIG. N — MG HLF ik

4.8.4 MSPI =R FEO K FiRfE

MSPI BC B, Bl FPGA fE N F 284, 181 SPI £ 10 33 WP Flash
B HUAC B 0 . GWINSE-2C HIERA MCLK 4% 2 2.1MHz, MCLK F¥E i
4/-5%,

MSPI % FE A5 2OR i B 20E 5 NAMEE Flash 2 )5, 5 33 b e alifil &k
RECONFIG_N #7288 F il . GWINSE-2C #3F K32 #— 7k 3 h MSPI
BB B, WHRMERN, FTEH LHofA RECONFIG_N R #AE.

MSPI gmFE = i 7 B an &l 4-10 s

TBD
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& 4-10 MSPI RIEIER K FREE

READY I
:4 Treadytmcsl "
MCS_N b /
f Tmspis # Tmspih .
MO { }{
T Treaddmck ¢ Tmokn ¢ Tmak Trmclkp g
MCLK m
| Tmclkftco
] 4 valid data }{ valid data }{
KR &S N 4-29 Fis.
7 4-29 MSPI iR FSH
ZHA | BEE N w&/AME | ®KE
Tmclkp MCLK 4§ & #H(MCLK clock period) 15ns -
Tmekn MCLK I = B3P [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 {51 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

4.8.5 DUAL BOOT #&=

DUAL BOOT SZ i Fhic B 5 20 24 Mode BUE N “100”, GWINSE-2C
BN P INAE RS, 24 H P INAEEC & M), 2 e Bl &
Flash [ 5ds 3k 47 id & .

24 Mode BUE H“110”7, GWINSE R %1% 4= FPGA 7= it 56 M Ah Flash
JAazl, ZAME Flash BB My, S3AFFHER N B Flash B E17H
B AN Flash NI, S$ERHEATEC B #1F

4.8.6 CPU &3\

CPU Zfeti T, HOST i1k DBUS #:11%) GWINSE %5174 FPGA
PRI TRFENC B . B T2 SR, ] CPU A GWINSE #&%1)%
4 FPGA 7= il T4, BT 2 PL R 48
e CPUEIM{fifE

b EWIR G FE BT — IR gmFERT, RECONFIG_N %4

DS871-1.0 87(90)




4 AR 4.8 HWAE O e bRt

“NON-RECOVERY” R4,
o JHAIHTHIYmAE
T E o E ARSI RECONFIG N — /MG HL ik

4.8.7 SERIAL &3\

SERIAL FCE 5, Host lidH4TH 0% GWINSE #7514 4 FPGA 7=
AT E . BRI R L HESR, ] SERIAL #i% GWINSE R7%1% 4
FPGA 7= it AT 9mis, b a2 LA 564
e SERIAL If#ifE

FHEVIR IR ECET— X ZMFERT, RECONFIG_N %A

“NON-RECOVERY” JIR%&S.

o JHIIHIMmIE
T E o AR I RECONFIG_N — /MG HL ik
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5.1 #e 1 44

5.1 &3 H 3

5%%14% BER

5-1 GW1NSE-2C/GWINSE-4C E#H-H & 753E - ES

GWINSE - LX 2 C LQ 144
S 17 T T

Product Series
GWI1NSE

Core Supply Voltage
LX Vcex:1.8V
UX Vcex:2.5V/3.3V

Logic Density
2 1,728 LUTs
4 4,608 LUTs

ES

L

Optional Suffix
ES: Engineering Sample

PIN Number

Package Type

C:ARM Cortex-M3

LQ LQFP
QN QFN

5-2 GWINSE-2C/GWINSE-4C g% & /5% - Production
GWINSE - LX 2 C LQ144 C6/l5

Product Series
GWI1NSE

Core Supply Voltage

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

Logic Density

.

2 1,728 LUTs
4 4,608 LUTs

—LGrade

C Commercial
| Industrial
Speed

4 Slowest

5

6 Fastest

PIN Number

Package Type

C:ARM Cortex-M3

!
Speed Grade

DS871-1.0
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5 BIFIT B 5.2 B HEPHE IR

5.2 SR ERIR =l
R RO R I BN T ASHME R, Al 5-3 Frs.
& 5-3 GW1NSE-2C/GWINSE-4C &t} S kiR R

® °
GOWINEGE (L3V\114N4$CEE5L/X|25C <—— Part Number
Part Number ——» GW1NSE-LX2CLQ144C6/I5 Y% WW (< Date Code
Date Code —» YYww
Lot Number —»LiiLiiiie (8 LLLLLLLLL<— LotNumber

!
K b2 —4T 5% — 4738 “Part Number”,
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