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GWINS R4 FPGA 7=/ 11 1/O S5 e gsh 4, LA Bank A
%14y, 4354 BankO. Bankl. Bank2 1 Bank3. /O %JE S H2 Fl e EAx
., SCRPSE TAERSL. SDR TARBAAMIEA DDR . B RHES I
3.3 i N H B

GWINS %71 FPGA 7= i HIHUIR B S EENLAA i 25 (B-SRAM) TE#ER
HIEIEATHEY], —A> B-SRAM TE# N EE8 5 H 3 /> CFU A & . B-SRAM
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3 4y

A\

>
o3

I

\

3.2 AIEE B I AE T

PO 72, (R R T AR A . — 2 F{E Cortex-M3 Ab#
RGN SRAM TR, AT AaEdEis, —14 B-SRAM F& K/NA
16Kbits, & 455N 64Kbits. & HAVEA T BRI, —4 B-SRAM K%
B RK/NN 18Kbits, B E N 72Kbits, L Ml BB AR R, TEgH
FRHE S L 3.4 YUIR S BENL AT fif B iR

GWINS %% FPGA F= Wik 7 H P IR 3R, fEiE AR, X
FE =R 75, AERASCRERI A E i Fh LB 7 AR . — 2 H 47
fiti Cortex-M3 AbFEZS 1) ARM 277, IXFEAE RIS B P INA7E 908 I RE SR, A
BB N, —RHEHPIEHES AR, = 2&HT FPGA T DUAL
BOOT #&x. V45 RS W 3.5 H T INAF Bk .

GWINS £7%1| FPGA =i Wik 7 8iAHEEA PLL %EJ5H0 DLL . &t
SR PLL FREERBEAL SR AL VT LSS R BPATR , @i iE B AN [F i 2 80T LT
I Bh AR AT R B (RS AN 43400 MRAL RS . S LR R Thae . R =S
BT A N SR, SR 2.5MHz # 120MHz b2 JaE, J MSPI i
FEMC B A SR AL B . N RT3 AL T w2 0 P I Bl IR R
AlIA+5%. FEAMFEENES L 3.9 8.

GWINS %741 FPGA 7= Nk 1 T & Flash %5 T W & Flash gwfs,
SRR B B A 22 e AE, S EF AUTO BOOT #1 DUAL BOOT 4wtz .
FEM G RHE 27 4.8 g LI e b .

GWINS %% SoC FPGA 7= i Witk Cortex-M3 [Iff AL FESS, 2485 5
I S7 FF 30MHz HIFRE R INEL, SCREFN“ P AR 2 8] o8 o i i B 148 A A6 . @
It AHB 2 S 287 (i 5 AN W &l 5 . Bk APB S 277 S54MB% &
BHTHEAE, W UART £, J8id GPIO 422 0 a] LR G 7 8 1) 5 45 #2 A
FPGA Zi L SE LA R LR HE (3 ) 28 ThAE, I SPI. 1°C. 13C %%, VR4
#liE 2% 3.6Cortex-M3.

GWINS %71 FPGA 7= 5 itk USB2.0 PHY, FPGA #2454 s sc Il
IhRER USB 525 Thfe, 2Bl 54ME USB WA REE . TEg S RIE S %
3.7USB2.0 PHY.

GWINS %% FPGA i Nk —> ADC, ZIE T R HUF i e, 52
Fr/GHIE IR0, =z SPEee, @R, IR . PRIBRHE 2%
3.8ADC.

IAh, FPGA S 1HFWE T F & In dwfEfm 4 6 (CRU, Configurable
Routing Unit), & FPGA W T A RIS ALER X R, WECE IR IT
(CFU) 110B WHES#i G m L Bili, @ | CFU W YEAT 1I0B P38
FZ YR, AT IR IEN &2 Tk FPGA B A sh A k. teak,
GWINS 5% FPGA /=it $efit 17 =5 & FIIN eh 2 50, KETRIE, &
JRE SN, VRImFEEIE. FHMPRHES 3.9 e, 3.10 K2kA1 3.11
LR AN

3.2 AJECEIhEESA T

DS821-1.0

AJ T B T A BTG (CFU) /2 M) i GWINS 41 FPGA 77 i i 3L A B,
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>
od

3.2 AIEE B I AE T

\

3 4R

A\

I

AN CFU Hi AT fic B 38 5 5 0 (CLU) A ] 4 F2AT 28 ZE IR H G (CRU)H R . R4
CLU HiPY4Naffid & ThAg F CLS(Configurable Logic Slice)#H ik, Halil &
e B S MR EMEAE, 55 LK 3-2,

3-2 CFU &fan=E

Carry to Right CLU

CLS3
LUT

CLS2

CRU

CLS1

CLSO

Carry from left CLU

3.2.1 AIECEIZE LT
A TC BB O R AT R . ARG AR
o JLARELEMN
BAERRAT B E AN 4 BAEHRR(LUTS), ATELEZH o]
S B R Th R
- —ATERE IR A T E R AN 5 AR (LUTS).
- WAATECE D RE A TECE R 6 AR K (LUTE).
- UANATECE DIRE R TECE A 7 AR (LUTT),
- J\/NATECE DR A (B CLU) AT RC B B — 1> 8 A &K (LUTS).
o HIRZHEMA
SEA I BE, AR AT E A AZ A A (ALY), FTESEELLL R Ihig:
Iz &
T, IR RS AR T s
Ebigs, QG RKT . N TR AR 2 E g
Feik s

DS821-1.0 12(90)
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3 GEA

\

3.2 AIEE B I AE T

322 T HBIEETT

DS821-1.0

Hiree

A B ThfE A (CLSO~CLS2) 1 & & N 24 A7 25 (REG), & 3-3 Fiiow.
3-3 CLS A FHER/~EE

—D
—CE
—1>CLK
— SR
—GSR

% 3-1 CLS hEFFHREIRESHAA

Ee4 U0 | ik
D || AR
CE || CLK A, Ty T A Pl 2
CLK |1 | MEMEE, mREN IR RS FH R 2
KBS RN, W E i IR %
o [FBER
o [EBEE
SR ' e mwmf
o REEH
o ARHE R
SREER, AREND RIS
3.4 o FLEfI
GSR™ 11 e mymy
o EhREER
Q o0 | il
E!

o [11{5E'5 D MRIERT LUL SRR —rI L & Thae iy AT — B HRE M, Wl DLERERE T
CRU i o LAE AR, B OL T, S AA48 T DL A .

e [2]CFU " Al L& D g fv i) CE/CLK/SR ¥ mI a7 i B e 4%

e [3]7E£ GWINS %% FPGA /=i N, GSR @i HIELER, At CRU.
[4]SR 5 GSR [Al 5 %} GSR A8 = ke 2.

ik PR s CRU W BhaE £ BN 1H -

o I NIEFRTHAE: N CFU UG SR AL N TE k%

o fiZRHJRTNEE: N CFU B N/Ht (5 S ILERE SR, A3 CFU iR
HEE CFU 2 a2 & CFU Fl FPGA N[ H B Th e H 2 18] )% 4% .
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3 EMNH

3.3 ff N HH AR B

3.3 I\ HIH IR

DS821-1.0

GWINS %741 FPGA 7=/ i 10B = EALHE 1/0 Buffer. I/O 1245 DL S AH M.

AR 2R BT UR R 0 =N 0 - an B 3-4 B~ NS 10B 4 i~ = I, 57 10B
FOCALEE TN 110 B IH(ARIE N A A1 B), 'eAITAT PARC & il—H ZE 05 55T,
WA AR A (5 5 7 Bl &

& 3-4 10B &= E

Differential Pair Differential Pair
N AL
~ “True” “Comp” ~ “True” “Comp”
PAD A PAD B PAD A PAD B
y A Y Y
v v v v
Buffer Pair A& B Buffer Pair A& B
A Y y y A Y y y
0 8 28 8 @ 3 B 23 8 ¢
A v A v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y A Y A
53083253082 2 53083253023 2
SESE A3 ESSE R B ESSERABESE A
S5 5v 5585 v 5|58 5v 5585 v
Q —~ Q@ Q ~ @ Q —~ @ Q ~@
v A v l
Routing Routing
GWINS %% FPGA /= i+ 10B [ D RedF i :
e LT Bank HJ Veco ML
® I #LVCMOS. PCI. LVTTL. LVDS. SSTL LA} HSTL 5% FH FFx
i
o PRt N{5 T LB LI,
o Rt {5 T K F LI
o JifithiHi{Z5 Slew Rate £,
o A 11O AL ST ) Bus Keeper. i/ NHiHLFH & Open Drain %t
ET
o PG
o /O B, SDR # LS DDR 25 £ Fi =,
® BANKO 3ZF MIPI A .
® BANK2 ZHf MIPI fith o
e BANKO F1 BANK2 3% 13C.
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3 LRI 3.3 i N B

3.3.1 I/O B4Rl

GWINS %741 FPGA 7= i 11 1/10 B35 4 4> Bank, W= KRR 2 5] AR
Fiios, 44> Bank G HSLH 1/O B Veco. ASCHE SSTL, HSTL %5 1/0 Hi A
FrifE, A Bank ISR — NI IS5 B (Vrer), A7 AT AL R 10B
WE T Vrer JR(5F T 0.5*Vcco), MATIEFRANE Vrer 1 (f H Bank H1T:
B0 EIE NSNS Vrer FIN)

3-5 GWINS 23l FPGA /=f I/O Bank 53~ EE

‘ 1/0 BankO ‘
o) o]
g GWINS g
& Y
| /0 Bank2 |

GWINS &% FPGA 5= 43 A LX A1 UX P RRA o
GWINS &% FPGA 7=tz % Vee N 1.2V;

LX A BB e A B 2%, f B L Veex 7 1% B N 1.8V, 1/0 Bank
BT Veco IR S E7E 1.2V, 1.5V, 1.8V. 2.5V, 3.3V HEHFRIEFHE.

UX hAS N SRS 2R AR R 28, SCHRFR B Veex W BN 2.5V/3.3V,
I/0 Bank HiJ% Veco AR R EEAE 1.2V, 1.5V, 1.8V, 2.5V, 3.3V #H/Lif R
T E .
!
o it LX FRAILSE UX FAIZE, ] BANK2 MIPI i B Veco, IR BB N 1.2V,
I H LX BRI MIPI %t 38 A BEAR 2 MIPI i H 3 B 1 60%;
o FEBFAERIMNN RS EIRE T EH

DS821-1.0 15(90)




3 EHIN R 3.3 H N Hin R
ANIE ) 11O M AR HERT Veco MIEERINEE 3-2 fow.
& 3-2 GWINS %7l FPGA @I FHAL /O XB R BHEE S
/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 B 3.3 4,8,12,16,24
LVCMOS25 B 2.5 4,8,12,16
LVCMOS18 B S 1.8 48,12
LVCMOS15 B S 1.5 4,8
LVCMOS12 BV 1.2 4,8
SSTL25 | BAL i 2.5 8
SSTL25 I B 2.5 8
SSTL33_| B 33 8
SSTL33_II B 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 Il 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 ZEoy 2.5 16
RSDS25E ZEoy 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 Zhy 2.5/3.3 35
SSTL15D Zhy 1.5 8
SSTL25D_| ZEy 2.5 8
SSTL25D I ZEy 2.5 8
SSTL33D | ) 33 8
SSTL33D I Ehy 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 | ZEhy 1.5 8

DS821-1.0
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3.3 fif Ny H A

DS821-1.0

% 3-3 GWINS THHHA /O KB K & o 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 HE LVDS #it

GWINS-2 #5441 BANK1/2/3 S #FH LVDS #irt, {22 BANK1/2/3 A
EFES 100 Wi N\ 2245 DUEC FEBH . BankO 373 Y 35 100 R 4B N\ 2 431G
it FE P, (H R A7 3 LVDS % . BANKO/1/2/3 % #F LVDS25E .MLVDS25E .
BLVDS25E & -2, FEANERHES I (Gowin ZZ4 2 # (systemlO) /Y
Vati-1: 08

H LVDS W Mg gt khig 2 W (GWINS-2 #/f Pinout FA4).

LVDS % A\ 3 10 F5 A0 100 BRAE2 0 H B VT AL, it 2% Kl

3-6 Fﬁﬂ—_\‘ o
& 3-6 H LVDS it &E1EE
GWINS-28 14 ;
_ = R
txout+ rxin+ & txout+ rxin+
50Q ® i M—150Q )—Pi—e
— (500 X i 500 _
txout- rxin- %] txout- rxin-
} '}
i \10 Buffer i 10 Buffer

LVDS25E. MLVDS25E. BLVDS25E %574y 10 £ UL B B FH M 2% 15 2 W,
(Gowin ZZEZ M (systemlQ) H /7155 ).

3.3.3 /0 24§
K 3-7  GWINS £7%1 FPGA 7= i i 11O I 45 )% HE 350
3-7 10 &Mt ~EE
TCTRL | TCFF >
GND H
» SER > R
ISI
TDATA | » OUTFF > %
IODELAY

DS821-1.0 18(90)




3 EMNH

3.3 ff N HH AR B

DS821-1.0

K| 3-8 N GWINS Z%1] FPGA 7= 511 110 3858 11 N353 -
& 3-8 /O iZ BN T~=E

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

GWI1NS %71 FPGA 7= 51 11O B4R 2 iR H e S B 4
HEIREBR

K& 3-9 NIEIREH: IODELAY . GWINS #%1 FPGA 77 L A4 110 #i6
¥ IODELAY #fidh, SILIRHtRI%EiR K4)h 128 & x 25ps=3,200ps.

& 3-9 IODELAY jR&

DLY UNIT
SDTAP [ >
SETN | DLY ADJ [ > DF
VALUE [ >
A3 RN I AR A 7 3
o AN,
o ZhAfEN, Al IEM BB E RIS AR B 1, IODELAY Afig

[ I FH - S A A
/O 5%

K 3-10 s GWINS Z%1 FPGA 7= 110 ZrAf#stit . GWINS &%
FPGA 7= i 1B 11O #R$R AL AT gmAE i N\ 271745 INFF. %t 27 /725 OUTFF
vy B A2 27 745 TCFF.

3-10 GWINS iy /O SR~ e &

D Q1 =

CE

>CLK

SR

s
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3 EMNH

3.3 ff N HH AR B

e CE nJLAgwfE MK HL T4 %4(0: enable)sk = H T4 %(1: enable).
o  CLK ] LAZwAE N b T3 fit A 5 R B fi A o
e SR AU4mFE N DI B SET/RESET 8L (disable).
o TIAFLE Al LAGwAE N T AT 45 (register) Blifi & 25 (latch) .
EUEE AR B
HURE R ER(1EM) A2 F SR EURE £ 09y, A T8 A DDR 50, &l 3-11
Fﬁ/j—‘—\‘o
3-11 GWINS B IEM ;REHE

CLK [ > —1 > LEAD
D[ >——+ IEM —— ] MCLK
RESET [ >—— — > LAG
288 DES {53k

BRI L /O AR T SR 45 DES, & 1 110 BHEN T
o

{28 SER R

BN 1O IR AL 1 R LA ER A4y SER BB, £ 1 1/0 BRMN
REWIE

3.34 /O IZBIT{EER

DS821-1.0

GWINS #7%1 FPGA F= i1 1/0 B Fr 2 Fh TAER . f—Fh TAERE
KR, VO(EL 1O Z 5355 X)) X nT LARC B s i 5 5 G5 INOUT {5
SE=ERHETF =SB EES).

ANKEPTAT 1A BB SR 10 1258, GWINS-2 [ i I0L6(A,B,C....J)
AR 10 124

iR

AN 170 B 3-12 Frs, iU {ES TC. DO LLK DI
HiET CRU 52844 N #0iE .

3-12 ZBER TH /O EBLEHREE
TCL

DO[ r———{%ﬁIOPAD

DI <

SDR #&5%
X TR, SDREERKH T 1/0 Z178s, & 3-13 fias, Albd
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3 LRI 3.3 i N B

AL EE 11O (RN PR fE
[ 3-13 SDR R T8 /O ZELE A REE

TCTRL > D Q|
CE
— >CLK
~I SR
DOUT | D Q> e <|I0PAD
O_CE | CE
O_CLK | >CLK
O_SR | SR
DIN <] —
D 0
ICEC_ >~ CE
| CLK[ > >CLK
ISR~ SR

VE!

e CLK{ffE(ES O_CE A1 1_CE wJLAHC & JyrE BT B oA B P fdi B

o HHMES O_CLK Al 1_CLK n] DATC &y b T fih 2 R B i s

o AMEENES O SRMI_SR LR E NFENEL. FEEN. FEEAM. BB EAL

koA B A g
e  SDR #IU T 1/O 174 H oo ] DD & 18 27 7 25 3¢ Latch.
A DDR #3
7EiEH DDR #:F, GWINS %% FPGA 7= 5 m] DL Frie i i) 110 33

E o
Kl 3-14 il DDR %\, PAD 5 FPGA NP Z N 1:2,
3-14 I/O iZ#EH DDR @A REE

D—»

IDDR —5» Q[1:0]

CLK —»

K 3-15 ~iEH DDR %, PAD 5 FPGA WE#HZHEHEZ L AN 2:1,
& 3-15 /O i¥%5#Y DDR #ilt ~mEE

D[1:0] —#%>

CLK —»

ODDR —» Q

DS821-1.0 21(90)




3 LRI 3.3 i N B

IDES4 &3
IDES4 #i:, F, PAD 5 FPGA &£ N 1:4.,
3-16 I/O 124549 IDES4 M\~ E

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

RESET —>»

OSER4 &3¢
OSER4 3, , PAD 5 FPGA WHBHIEZLL A 4:1.
[ 3-17 I/O iZ%8#9 OSER4 it~ EE

TX[L:0] — /4>
D[3:0] />
FCLK —» OSER4 /5> QL0]
PCLK —»

RESET — »

DS821-1.0 22(90)




3 4y

N
By

3.3 ff N HH AR B

A\

I

IVideo xR
IVideo X, PAD 5 FPGA ¥ H LN 1:7.
3-18 I/O iZ%E /Y IVideo MINTEE

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

RESET —»

Va' |
f]ideo F1IDES8/10 #4 (5 FHAHAR 1/O Mgt Wi A v 1/O brdk, W 1/O @HAIGEARefE
Fio TEIXPEAL T, SDR AR A M@ B 20k a] LA .
OVideo ##5
OVideo #3{ N, PAD 5 FPGA WEfZHH KL A 7:1.
3-19 I/O iZ%5#) OVideo M~ EE

D[6:0] —/45>
FCLK —>| )

OVideo

PCLK —»| > Q

—

IDESS 13
IDES8 1\ F, PAD 5 FPGA W HZHHE N 1:8.
3-20 I/O iB48HY IDESS SN REE

D—»
FCLK —»
PCLK —» IDESS8 —g> QI7:0]
CALIB —»

RESET — »

OSERS &5,
OSER8 #i:X T, PAD 5 FPGA NEZ4EH %N 8:1.,
3-21 1/0 iZ48 /) OSERS it ==&

TX[3:0] — />
D[7:0] — /5>
FCLK —»  OSER8 4> Q[L0]
PCLK —»

RESET —»
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3 4y

N
By

3.3 ff N HH AR B

A\

I

IDES10 &=
IDES10 #%3, F, PAD 5 FPGA W2 i#E %L A 1:10.
3-22 /O iZ45 9 IDES10 S\ R~ [E

D—»
FCLK ——»
PCLK —»  IDES10 | /4o Q[9:]
CALIB —»

RESET —»

OSER10 #&5%
OSER10 #::\ N, PAD 5 FPGA H#BZ &tk 10:1.
[#] 3-23 1/0 iZ%#8RY OSER10 it ==&

D[9:0] 4>

FCLK —>|

PCLK OSER10 —» Q

RESET —>|

IDES16 &%,

IDES16 #= T, PAD 5 FPGA W& %N 1:16.
& 3-24 1/O iZ38 /Y IDES16 it == E

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

RESET —>»

OSER16 #&5%,
OSER16 #3\ F, PAD 5 FPGA A #Z i # &£l N 16:1.
3-25 I/O iZ%8#Y OSER16 %t R~ EE

D[15:0] —#4¢>

FCLK ——>|
PCLK —>»
RESET —>»

OSER16 —>» Q
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3 EMNH

3.4 GRS RELAF i 25 Bk

3.4 BURERSBEH FRHE R ARR

3.4.1 B

DS821-1.0

v
°
°
°
°
°
°
°
°
°
°
°
°
°
°
°

GWINS £7%1| FPGA =i defit 7 3 & MHUR S S BV Z i 28 TT . 1X Lk
F7fi o BHIR AR RS, DATHIER, e FPGA [R5 % . ALK
HNHRESBENLAiESS (B-SRAM). 7E FPGA [ % sh 4/ B-SRAM R [
1 3/~ CFU [ & .

B-SRAM 7 FE Fh I RE »

FI{E SoC R4 ff) SRAM ¥, NALFEZS Cortex-M3 H4t i i1 HudE 132/
EEEIIRE, RiE RAERIZIT. Cortex-M3 it AHB 2k SeEL B ()
5, B A %5 32bits, 4 B-SRAM #44t 8bits ¥dfE , ki & 4y 2048,
MAEN 64Kbits. ILETANGER HIE FPGA 2547 -

2. HIfE FPGA M3, &1 B-SRAM 1] fic & & =
18,432bits(18Kbits) . LI ANGE F FH{F Cortex-M3 4B 28 R 4 ) SRAM.
PRI E R R RS B DAL Single Port, XU 43 Dual Port,
X 42 Semi Dual Port, Hififgesti. £F£ 3-4 F5HT

B-SRAM )15 5 LI REIA

F 85 MR SEENLA S IO P st RE B Ot 1 ORfE. DR

B-SRAM AL 5 Fh I GE «

1 MEE S K25 B8 18,432bits

I i A 2Rk 2] 190MHz

i X Single Port

X i I #E2 Dual Port

£ X0 1 #38 Semi Dual Port

RO ISAL Parity Bit

Fefit LA i 23 A = ROM

o 50 FE N 1 23 36 ir

Z I b EAF A 28 Mixed Clock Mode

2 3045 75 A 2 Mixed Data Width Mode

FEXU- 5 LB 80 98 B SR 71T (E e T BE Enable Byte

S EAL, AR R

1E# 3’5 Normal Read and Write Mode
%615 J5 5 Read-before-write Mode

i 5 Write-through Mode
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3.4 GRS RELAF i 25 Bk

# 3-4 B-SRAM {521k
Uity I 44 F% 75 If) Eiii3a
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 Ui [ 32/5 s 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
3.4.2 FHERELEERERN

GWINS Z%1 FPGA 7 s [ BLRE A BEHLAF it 455 v] SCRF 2 P B8 98 12

n# 3-5 s

DS821-1.0
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3.4 GRS RELAF i 25 Bk

+® 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

3.4.3 FFiER S IR A

GWINS #%1 FPGA 7 s (I HLRE A BEHLAF A A5 e ] SORpIR & Bl 26
T PEARATE o 75X S AR 2R Dy X AR, 13RS ) 5080 o8 5 T LAAS [,
B E A 5% 3-6 F15% 3-7 MUBC E RN H] .
& 3-6 Wi RS S HIRE EERESIR

DS821-1.0

o 5 i 1
1LY
16K x1 | 8Kx2 4K x 4 2K x 8 1Kx 16 | 2Kx9 1K x 18
16K x1 | * * * * *
8KX2 * * * * *
4KX4 * * * * *
2KX8 * * * * *
1KX16 * * * * *
2K x 9 * *
1K x 18 * *
!

PRI %7 RN SCRF IO

27(90)




3 G IR 3.4 BUIRHHAS BEHLAT fif 88
xR 37 AR OB A EERIEREEETIR
3
B H
16Kx1 | 8Kx2 |4Kx4 | 2Kx8|1Kx16 |512x32 | 2Kx9 | 1Kx18 | 512x36
16K x1 | * x x x x x
8K x 2 * * x « « .
IK x 4 « « . « « .
2K x 8 « « . « « .
1K x16 | * « . « « .
519x32 | * « x . . «
2K x 9 * * *
1K x 18 * * *
!

FREEN “*7 (3R SR AR

3.4.4 FH(ERETHREELE

B-SRAM S 1iffifiE (byte-enable) IhfE. A LU ANEE, Hitk
PWIRFERM TSN MR EHR e gk 2R . /5 1R 5 (WREA,
WREB), & byte-enable 24115 F T-#% 1 B-SRAM K51k

3.4.5 RIS ThEEEL =

FITA I HUIRF S BEHLAE 6 2551 B-SRAM & T RIS E « BAN T
TS O AR FHRMESS AL, AT L ORAF Bl . 75 BE R IR R g R A
SIRPE /i

3.4.6 FEEH#14E

o T HHUIRFF A ALAF i AR BN\ 27 A7 28 PRI A2 BN
o i A AT N AR UK G T AF A AR 1 P R R
o i F A7 A8 ] 57 bypass-able.

3.4.7 FHIGHR

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.

3.4.8 SR RIERR

DS821-1.0

B-SRAM [y N & 47 & W] FHORSCHF R D S #AE, i i A 4 T BLURAR R
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
b jmE LN

E i A2, B-SRAM A LAZE — M SR AT B-SRAM #E47 3280 5 #24F
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A\

I

ESEAES, #5243 B-SRAM Rt . SZEFIER 50
(Normal-write Mode) F1id 5 & 2 (Write-through Mode). 4% H 27 17 4% 55 %
(Bypass)i), #rda H B R — NP AT . 5t 2K x 9bits A7
AAMEE W&l 3-26 Frowe.

3-26 Bix O FEENIER

DI[8:0] —/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

NERABHIH Ty AR A B A

= 3-8 s OFMRAECEENTIR
JEiE it B 45K FE(bit) | aw OB | EAERE | BB
B-SRAM_16K_S1 16K 16Kx1 | 16,384 |1
B-SRAM_8K_S2 16K 8Kx2 |8,192 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 373 X0 LS, DL 3-27 A, 7 %6F AN o 1t S #54
o /i I [El I i A
o N K [E I B e AE
o (LA — A i LAl S

DS821-1.0 29(90)
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3.4 GRS RELAF i 25 Bk

& 3-27 Wik O FEIRNIEE
DIB[15:0
DIA[15:0] — /5> :ﬁ ADE[:[9'O]]
ADA[9:0] — /5> 10 -

WREA ———>»
CEA ——>
CLKA ———>|

RESETA ——»

OCEA —— >

<«— WREB
<«— CEB

B-SRAM <«—— CLKB

<«— RESETB
<«— OCEB

—s > DOB[15:0]
DOA[15:0] < /¢ BYTE_ENABLE
[15:0] 16 D - <«—/5— BLKSEL[2:0]
* 3-9 fHlh 1 X HAEE S A CE
% 3-9 Wi O FHEE B R FIR
JRiE fic B A 2 AEDi) | EWHEX | FWRE | BUEALW
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
DPX9 B-SRAM_2K_D9 18K 2K x 9 2048 9
B-SRAM_1K_D18 18K 1K x 18 1024 18
{8 Wi 4R

TEE R T O 1K x 16bits #i3X, A] 7 [E] B E A S H5RAE
{EEXS F— N AR 5#AE, R AmAE, B b Hik,
3-28 (Wi O FHEHENER 1

DIA[15:0] —/g—>
ADA[9:0] —5—>

WREA ——>»
CEA ——>
CLKA ———»
RESETA —— >

BLKSEL[2:0] —/5—>

B-SRAM

| | BYTE_ENABLE

<« ADB[9:0]

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

— > DOB[15:0]

DS821-1.0
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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 w] it & il A s A as i, ani 3-29 Firas. F P Rl A7 i
SRWAEA S, R g AR ORI GR L R g . F P BRI ROM
FINES, DAV SRR . 7R3 F b YRR i) SR 58 iRV A 1
3-29 RiEER EiEiER

AD[9:0] /5 >

CE ——>

CLK ———»
B-SRAM
RESET —— >

BLKSEL[2:0] —/5—>
DO[17:0] «—g—
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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

3.4.9 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
MIKEER
. 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 .
3-30 HiwO . PhMm O KWk =R THRAKLER

AD
DI —>»
Input Memory .| Output
Register | Array " Register DO
y F A A
CLK
WRE
OCE
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3 BRI 3.4 YUIR S B LAl Ao ATk

WREA ADA ADB WREB OCE
DIA —»
Input _| Memory _| Output
Register Array Register DoB
CLKA —> T
CLKB
CLKA ADA  ADB CLKB
> <« e
DIA —» _INPUt > < nput o pig
Register Register
WREA Memory WREB
Array
| Output | .| Output |
" Register " Register
OCEA —>» <——OCEB
DOA DOB
BiR{EER
IEEHBHEK

Xf AN AT IEE S HEAE, i D IR AR . BEAREE A S H
PLAE B3 1

BEEK

FEMRET, XA DT S ERAERS, BN 2 B i A
t

FEEFRR

FEMRET, XA DT S ERAERE,  JFORM e 2 H LA e 1Y
Ml BHABESAAMNFIT,

3.4.10 BH$hiER
7% 3-12 1A H T ANE B-SRAM 5 20 T AT FH A B A AR =X
%= 3-12 FSMENEL E I3
R o A 5 R ity 1 ABE Phy Lty AR By AR
b 37 B A 2 Yes No No
SRS 5y Yes Yes No
g PR | No No Yes
Ih 37 B iR

Kl 3-31 B 1 AEX U AT a7 i gl AR G, 400 & — 1

33(90)




3 4R

e
pan

3.4 GRS RELAF i 25 Bk

A\

I

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

B 1A w74 o
3-31 SRR PR
CLKA ADA  ADB CLKB
» o
Input = P Input
DIA Register Register DiB
WREA Memory WREB
Array
.| Output .| Output
" Register | " Register |
OCEA —>» <«— OCEB
DOA DOB
IEER RN

P 3-32 o 1 AE D X AT R332 5 I Ak AR 2 B0 1 % —
AN B, B (CLKAYE SEEH 1 im0 A IS5 AEDE . 5B g
55, BERPP(CLKB)fE S iZMH] 1 i 1 B i 8l . Btk AL (Eme (5 5 .

[ 3-32 IEE R #RR
WREA ADA ADB WREB OCE
DIA —»
Input _| Memory _| Output
Register Array Register DoB
CLKA —> T
CLKB
B i O P40
K] 3-33 o 1 B N AR
3-33 Bim O F$MER
AD
DI —>»
Input Memory Output
Register | Array | Register DO
4 F A A
CLK
WRE
OCE
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3.5 H P INAF B R

3.5 A RINFSR

3.5.1 &/t

DS821-1.0

GWINS-2 #{lt 128 KB [N 7 & JH(User Flash), S =FiThg:

1. HI{E Cortex-M3 FEF A7, BLHS FH P TAAF 5238 K BE i L,

AN SRR AP RN DI RE 5

RGN,

2. N PR S RGBT, AT FHZ D) RE I A F3 S R AL P AP ) RE 5
3. DUAL BOOT F#i#E i N T %k Flash T 5 N 3 — A7 i 52 A7
EEAEI S, P NGNS it vl A s S dm sk, seBl A

P DUAL BOOT F#ii . # FiZTh BEI AN 1 3 7 At P Ah I R

FEREE W R FTR:
32bits i N

PIp Syl iy
— UG8 N 128 x 32bits
—3£ 256 11
PR, AR
B TE] 30Nns
B N} 8] 30us
TTHE RIS TR 2ms
R BRI 1] 10ms
fRIh¥E

IDLE # s HL it 100uA
B AF H I 60uA IMHZ
HEA/EHI 2.4mA
PEERERVE IR 2.4MA
100,000 K 5 14 [ 75 i J&] 44
e 10 R R A7 RE
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3 LRI 3.5 H P INAF B R

3.5.2 I AE5S
K] 3-34 y GWINS-2 Z54H F INAF R S AE I
[& 3-34 GWINS-2 I PINFIROES

DIN[31:0] — 45> «——— RESETN
ADDR[14:0] /s > <« SERA
AE > GWINS-2 <« MASE
NVM
cs—— > 128K Byte <« OE
PROG —» —5—> DOUT[3L:0]
NVSTR ——» ———» TBIT

*® 3-13 FI PINFIER(ES LA

AR i | A
RESETN | BAES, KA.
DIN[31:0] | EAEITE TN
ADDR]5:0] | B UBE RPN
AE | HuhbAE REfE 5
CS | FiE g
PROG | R finefs s
NVSTR | B ENNES
SERA | TR RES
MASE | BRI RS 5
OE | At e
DOUT 0 2
TBIT 0 IR TERIERE S

!

[LE61E S Hubk (S 5 AR (S 5o 144 8K

3.5.3 DTk hibARET 3R

FH P 5048 N A7 R I 75 28 128KB, H 256 TUZH i, 5 7T K /N A 512Dbyte,
Y RNWIAT, —ATHFE 64 A 32bits TIELHE

% 3-14 i PRRIAE b It &
Tk PR bk 1Tk 32bits FdE 4 btk 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 LRI 3.5 H P INAF B R

£ 3-15 A A E R INFHbuERR 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] DB IS 3 #3605 SR A R P EER L, BRI 3-16 Aix.
= 3-16 BEBERHSR
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 HizEe/ERALT ROM WIS, Bdm s R S5 2 LR 264
AE 5555, WaEathkE R (=5ns), 7 AE [ BT, Hudikbgh i
17
OE i Refs 5him, (=1ns) s HIl{ek B & W DOUT &, Hdhik
HY s ] A 30ns.
3.5.6 5#1E
HEAEHT TR BN B G N A =S A3 T ¥R bR e AE,  RUONAE flash 2%
PagmAE B AE Z) R A G =S A s, Heg@ M 145 0, HAEBEREEA el
A 02 1,
Flash iS5 #A/E (B4R 002K T SRAM 'S #4E, 5e R EH#EF 2 AE.
PROG f1 NVSTR NEH . 5 ANBIEHE FhE B BT e & U, 396 2 ZE 7 B[]
(=5ns), 7E AE I EA, HBdEAhbgsit:. AE B NG BTG, e
NVSTR 1Z 51 _E T VSR EERTE] (=10ns), NVSTR {2 528 A&, iR
MR BAEAE S  F b, 5 NI ] 30us.
3.5.7 FEBRERIE

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 R R R 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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3 EMNH

3.6Cortex-M3

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.

3.6 Cortex-M3

3.6.1 &4

DS821-1.0

GW1NS-2 SoC FPGA Wik A 8 R Guhfit% . BAFE & HZE R,
RN R, 3% USB2.0 PHY 1 ADC, Pk 128KB [t Flash F1 8KB [t
B-SRAM 174 B J « A % PLL A1 OSC I 4 B Y o i Ah #E 281 4% A2 32-bit RISC
ZER I Cortex-M3, HAMRIIFE, U4, mtERerIR: s, FPGA $24tn 4y
FERIANME A EAZ 1P, HERIEH S L RSR.

AL RS R G IE L AL HE B AR AL 2k R S5 /MR S, X BRI FR A
F FPGA %5 S2Il 4k 558 B FPGA #A% IP SEELff4hi% . FPGA WA
FEMEZETWE, H ] ULRIEEUAFINE, @B T FEE 1
% IPs, J7ER IR, 1 SPI. 1C. 13C 24ttt ge ., b P ge 24
RN AE FPGA BIE, FR7T JTAG 411, VA EAEM 1O S 545 1%
.

M RS H AHB-Lite 12k . AHB2APB M il 2k Fll I 2% APB A 28 2H it

AL TR 28 R4 iE I AHB Sk i) FPGA TR &%, Z ARG —1
A, SCIL T 128KB [ Flash T 1) H 2 /E A 8KB [ B-SRAM Z 1)
BEEE, LHESNE, Cortex-M3 WAZINZEL Flash ' ARM F27 1) $5 4 Al
iR, 3BT B-SRAM, REHIEIE1T .

AHB S EF AN 25 11 INTEXPO 1 TARGEXPO, BN J bif 111472
fit—~ 126bits ] AHB .28, 7] LUEHE R FPGA H AT AR = 8 Ak B 7-fif 0%
V. AHB RZ 31 GPIO B IR FPGA, FISRS2HLH /8 A 110 ThRER)
UL

Wi APB i 2k43 715 APBL fil APB2, APB1 &AM E R 28 (Timer0
Al Timerl), #A> UART (Uart0 il Uartl) ,LLE—ANET1H (Watchdog).
PN UART BEL#EERE] FPGA, WM ER 83 F1E [ 1) RAEUAGH 2% R4 M 3
FERIAE R, B AR . APB2 M EHEERES| FPGA ¥k .

ROFESEBEH Y Cortex-M3 P9R%. ZRAERE. NVIC. ik 1 R 1) Ak
il

Cortex-M3 WiZidE it MR 5E R R V5 ] M2k R 48, 35 AHB S48,
AHB2APB Mz s Z f1 2% APB 2k,

NVIC #£4t 7 USER_INTO 1 USER_INT1, F{EAN&KIFWriFR . ik
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3 ERINLH 3.6Cortex-M3

i RS ITAG iR H A1 TPIU.

A, AL FRES R G HRAE T — R A II{E S IntMonitor, 1%{E 5 ] LA
87~ GPIO ek APB1 4 Ir, %5 Timer0 / Timerl / UartO / Uartl /
Watchdog. %Wl iifE 5 /sy FPGA, FISRIR &S AL B 28 R 4t YT istT

(R IR .
FPGA Wik PLL 71 OSC, A] ARG 7RIS bt eh B2, oS A
RGEENL
Cortex-M3 [ 25 f#E & i ] 3-35 Fiow .
&l 3-35 Cortex-M3 Z5HIHEE
Cortex-M3
Processor Block
JTAG IIF N
Cortex-M3 DAP s
Core A
Time v
SIE TPIU IF
Bus-Matrix NVIC User_int0/1
Clk/Reset Clock
< Resource
) PLL/OSC
\ 4 AHB Extension:
< INTEXPQ > Memory Sub-System
AHB Extension:
AHB To
AHB ¢ SRAM/FLASH I/F > B-SRAM
Lite
Bus P GPIO I/F |
‘ d FLASH |«
< » AHB2APB .
IntMonitor |
Logic Resource
Soft-Core
APB1 apE2 || APBVEL [ [ ser | | ec |
UART 13C USB
—————>» UART1 L UE 5 Type-C
Timer0 |« UART | Others |
» UARTO VE__,
Timerl
» Watchdog

3.6.2 Cortex-M3
GWINS-2 #7%1 FPGA 7= i Nk R #E 48 R4t B A UL T BIRRE

KB

Thumb-2 #5448, (FF ARM &= tRe

S FF 8bits Fl 16bits, — N AT L7771 1 P9 A7 il il 2 o
KA WS BB AEH, AL FIFE S B AN BE B2k, InaRAT A B ) TR B e
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3.6Cortex-M3

3.6.3 B ER5ERE

3.6.4 NVIC

DS821-1.0

PAT A AT

SEE WAL, I A AE AR A ST A W A
ffrE P, R ) b b 2

WAFRY BT, SRHERF BB AR IR/ E R AR TR
M ARM7™ PR BS TR MR, HAT O R RS AT S AR L
hREFEE MR e s &=

- JTAG s 1

- FPB B s Thig

- DWT BLHSEIUATI, fih & F1 R 50 Dy Rg

- ITM B SRR AT D

- TPIU BiEtfr iz iR R o pir

SVERFE M R Cortex-M3 AL 3 28 TR R4 1 5 40358 AHB S 28 AHIZE

BEIERS AHB BE&EEAE:

ICode &12k: 32bit AHBLIte &2k, H T MAXKS 23 (A B 38 4 il [n) &
DCode 2.4k: 32bit AHBLIte =28, F T4 2 [a) 347 B ds hn %0/ 17
DL AR 1) 5

A4S 2k: 32bit AHBLite S48, HTX KRG EIMATHFE S MR E,
a0 A7 LA SR 5 1] 5

APB: 32bit APB 22k, FTXF 4N & 2 8] 34T B n /A7t UA X A
15 0o i [ETN

XTSI S 2R P T 5 I A R U7 ) B 4 Xo) 55 U )
Bit-banding: & ZkAE R Bit_band 7 44 Ui i # # A% Bit_band Z=[E] [
il ;

HoM: BERHMEAE NS, SRR N A L AEIR 1)

A

e E T EEEE 2 (NVIC) 5 Cortex-M3 A% 2584 52l TR IE

IR AP WAL, B BLUT R

® FEZIL 26 Nl
PSR S i USER_INTO A1 USER_INT1

BEASTRIRTSCRF 8 BT gw AR ML a4 (0~7), 7 Ron AR IS
0 R s 2

SCHF RIS 5 HT AT s A
SCRFENAS T E WIS 2

RE PR GRS HE N BTNy B 3 fRA7, TR B3R, AT
VR RS
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DS821-1.0

£ 3-17 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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3.6.5 BEhER

3.6.6 FHE] &

3.6.7 EFIEE

DS821-1.0

REFF INEAEEL N ARM FE 7 A7 R INEERRIR HHI06ME, JF HARERE
Rr R WAL B R, BALIA R AR Y WA TR

A ETHER NG EE T UART JH S I Se B, XM75 5 PC HlLi
TIEME . SRR IR B (B RE U0 N s

o AN, HENSE AL AL IR AR N A B

o 5 E UARTO JRrRFIEH| 254728, N ARIEFEU IS B A& AR

® i3 Flash &k FF2 7 AT, WA, Timer0 3K, Timerl il
R

® 5\ Ox4(EOP)K&ILFEFF .

A8bits ¥ (AR THEES B A E ITM o, HEREEHAES S5 TRCENA HE4T
13 M{H 58, TRCENA & DEMCR #7285 24 {7, /& Cortex-M3 4bEE 3%
[P DWT A1 ITM B4 R RE(E 5. B [alEk N 78 3R A FH ki
B W SRR S

& 3-36 DEMCR &£ %

DEMCREF 753
31 ‘ 25 24123 201918 17 16/15 ‘11109 8|7 65 4|3 10
Reserved Reserved Reserved
TRCENA— MON_REQJ VC_HARDERRJ
MON_STEP—— VC_INTERR——
MON_PEND VC_BUSERR
MON_EN VC_STATERR
VC_CHKERR——— |
VC_NOCPERR
VC_MMERR
Reserved
VC_CORERESET
!

TRCENA 5 DWT 1 ITM 4 R ge(E 5 -
e 0: DWT A1 ITM MM fE;
e 1. DWT M ITM ffifiE.

GWINS-2 b HE 2 RGNk 1 AR D B bR AE € i 2% TimerO Al
Timerl, 7] LLUEE APB1 A 2Rt 174 R 1)

Timer0 1 Timerl /2 32bits 3BT 508, BT

o YiIEUE N O B AR B Wi SR A5 5 TIMERINT H7ERD & Wik Br &
174% INTCLEAR 77, "WriERIE 5 —EHIARRA G
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o FILMEHAMERE T EXTIN E NI SR HIfERES S, HEXTIN 041
FRY IS fi A BEAT R

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

o YA EXTIN FE I Sy {5, I e oo UL T I i i —2F,
K2y EXTIN B e Z A IR FAFEKAE, IRIG A iR R NiZ 5

e Timer0: EXTIN %3] GPIO[1];

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

& 3-37 Timer0/ Timer1 Z5HHERE]

PCLK —»|
PCLKG —»|
PRESETn——»|
PSEL—P| ]
32bits down
PADDR[11:2] — ‘ counter
PENABLE —|

PWRITE >

\ —— Reload value Edge detection Synchronizer

CTRL[2]

v Decrement EXTIN

A 4

CTRLI0]

A 4

PWDATA[31:0] ——»|
PREADY — | Val==1

y » TIMERINT

PSLVERR —p»
PRDATA[31:0] —»|
ECOREVNUM[3:0] —»

CTRL[3]

Timer0/ Timerl ZE880 N & i, Timer0 &#hE A 0x40000000,
Timerl JHihE A 0x40001000.
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%% 3-18 Timer(0/ Timerl F1F%

EA i bk mEs | BB | % | BAE Eiii3a
m:%@%¢%ﬁ% N
o ow wn e oo EIERIAND
[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
:mgg%s’/ 0x00C WE o1 oxo [0]: Mt SR, 5 1iEk b
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
3.6.8 UART
GWINS-2 TAb 28 RGNk T A~ UART (UARTO F1 UARTL), AILL
i APBL S AT M TT 0], SCHRFI IR ORI % 4 921.6Kbits/s .
UARTO 1 UARTL 30 8 N AL AN 1 A0 147, ASSCRABSRAT .
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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

4

H Write buffer H Shift register ’—»TXD

A A
A
TX FSM
}
Baud rate
APB " generator
interface
A
RX FSM
A
v ,

4—‘ Read buffer H Shift register 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 ZHF il iA A, 24 CTRL[6]E N 1 B, HATHL
PEAEARRN I BRI S A4 — A, IXFE A AR 0T B TR N RIS R . 24
APB £l #] UARTO %n UARTL B #¥E KIER R, APB 4% 10824 Ki%k
“OK’Mi N, ANFR BG4S, ZEMHAE UART 20T, 7581 Sl B R a7
% BAUDDIV.

BAUDTICK % 4% 2 PR 1) 16 £, A LUE X AN YN EE S AR [F) 5
PR RAE UART 5. CTRL[O NS # BES 5 TXEN, 4 UART 1L 4i1{E
REmt, A DARHX/ME S 40X 1/O By UART Hidlafr i

REFAAES STATE F A7 RS H T2 8% A brig k155, A

%,@%%ﬁ@ﬁh@Tuﬁ%mﬁ¢ﬁmk,@%mﬁ¢ﬁmkm7uﬁ
k& STATE " B0 28 A7 RS o

T & UARTO 1 UARTL [H & 1745 ffiid , UARTO FE b ik 4 0X40004000,
UART1 F&Hh 4 0X40005000.
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2 3-19 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
3.6.9 Bl
GWINS-2 b FE2: RGNk T —4~ Watchdog, A LUET APB1 &2k
HEATFEH AT ]
BT —1 32bits T ES, @ R A A2 WDOGLOAD
HEATHIARAE. -
Watchdog #5474 i {5 5 WDOGINT, A1 7 id B 1 BUE A 5.
M BT E(E 5 WDOGCLKEN i H~ A 2L {5, Watchdog 11448 75
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AN _E TSR . Watchdog W R IBH{E S, JF H 4iH80E N 0 i 7=
A WTE R (5 5 WDOGRES. 7EH 4 WDOGCLK [~ —/MHBh 3, H2
AT 7% WDOGLOAD HIEUE IR BT Eds b, RS2t AT T~ — 4.

Y ARG REHRE, Watchdog FI Tr=ARGENES, FEft—FEM4
ARG E Tk, b, WG SEcaTERR, SRR TR it
%] 0, I4 Watchdog 2EHENMNENES, HTFREEN.

Watchdog #4F 77 20t Bl o :

[ 3-39 Watchdog ##{EA =
Count down Counter reloaded
without and count down

reprogram without reprogram
Watchdog i |s 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 &7 #5U1 F & Frx, Watchdog FEHb ik 0x40008000.
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& 3-20 Watchdog F772%

L P ES N T T i
WDOGLOAD 0x00 B | 32 OXFFFFFFFF | Watchdog Jli# 27 77 %%
WDOGVALUE 0x04 R 32 OXFFFFFFFF | Watchdog +%{f %577 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

3.6.10 GPIO

DS821-1.0

GWINS-2 fhbFE 28 2 45i@ iE AHB S48 5 GPIO filuiifs, GPIO fith
ZERF FPGA. GPIO 2 FF 16bits (B 1/0O ThRg, HA LLUFRRME:
o YmAEH WAL ThAE, FTLARCE GPIO BT K= A Fh b
o [ HERY SR A HIEAH 5
o IR E T A A LA R M Th g
® ML) P AT A I B B A 1) 42 1) B AT g Mo bE ORI T R e A

GPIO FHE®RI FE~, GPIO &l 0x40010000.
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% 3-21 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 B/E 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 wE |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

3.6.11 WiRim O
Cortex-M3 ZbFR A& — MR U im0, 35 JTAG 2 10 f1 TPIU
H, XPANE D EGERES] FPGA. JTAG 17 M4 D 754 IEEE1149.1 Yl
U EE AR WS SUR e ST ELy AY et
JTAG-DP ) I5g S B 3= 2 oy =3 4 2H e
o JTAG-DP IREHL
o [EAZAF4r (IR) FIMZRH IR FI45E, HkIEH] ITAG A1/ Bk i) %7
AT N
o FUEF A MK DR H%E, MhA1E JTAG-DP H 277 a5 iz
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3.6.12 PITERRE}

& 3-40 A 7ER ST
OxFFFF_FFFE
- SCB
Reserved e 0XE000_EDOO
System 0xE000_E100
Control SysTick
Space 0xE000_0000 | SCS OxE000_E010 0x4001_1000
Reserved OXEOOO_EOOO GP'O
For External 0x4001_0000
Devices
e xA000_0000 Watchdog
Reserved 0x4000_8000
For External UART1
SRAM 0x4000_5000
x6000_0000 UARTO
Peripheral 0x4000_4000
0 0000 Timerl
Reserved 02000 4000 0x4000_1000
X .
SRAM__1942000_0000 Timer0
Reserved 0x4000_0000
0x0002_0000
Code flash
0x0000_0000
RYIT| Cl | 3,
3.6.13 i {5 54k
= 3-22 Cortex-M3 i {55
S 1 495 ELEES
PS5
FCLK LD EME S
PORESETN TP gL
SYSRESETN TP ARG ENL
GPIO 55
IOEXPOUTPUT
T50] CoTOTe fth | GPIO it
IOEXPOUTPUTENO .
[15:0] i GPIO #ir i ffi g
IOEXPINPUTI
[15:0] LD GPIO #i\
UART {25
UARTOTXDO ity UARTO Ki%(5 5
UART1TXDO Lingan UARTL Ki#E55
UARTOBAUDTICK Lk UARTO JR 5 s Bh
UART1BAUDTICK Lk UARTO JR 52 s b
UARTORXDI TP UARTO #UE5
UART1RXDI TP UART1 #IE 5
AHB Lite TO SRAM 15
MTXHRESETN gy SRAM E iz 5
SRAMOADDR gy SRAM £ 5 Hihik:
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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% 7 %
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 EE
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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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 ¥R AR e R HE 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 9
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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Uity I 44 % Ji 1Al Eiipa
RGN NAE S
T ke
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 B Trace % tH i g
TSR G S
USER_INTO LETAN Flash & iz H1 g K
USER_INT1 LETAN Flash g sk
AR S S 2 |
INTMONITOR \ it \ GPIO Al APB1 4h it b il 5 5 \
3.7 USB2.0 PHY
3.7.1 $F LA

GWAINS-2 ik USB2.0 PHY, itk T

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

3.7.2 is AR EHIS St

USB2.0 PHY {13 UTMI+digital Al UTMI+AFE(Analog Front End),
FEH T % USB #4581 USB PHY
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%< 3-23 USB2.0 PHY x5 5

¥t [ 44 FR il | ik
BRI R IE I a5 5
CLK o) BHEALTE Ny 8bit: 60MHZz
HARAr %5 A 16bit: 30MHz
RESET | BEhifES, mAM
Fehi SRR
2'b00: HS &
XCVRSEL | 2’b01: FS &%
2’b10: LS &8
2b11: {EFS KL FRIXLS fu, sl LS {1
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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3.7USB2.0 PHY

DS821-1.0

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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3.7USB2.0 PHY

DS821-1.0

Uity I 44 % JrlE | HEkR
ID | ID 5%
XIN [ miRHEIN, S 12MHz~24MHz
XOUT o rn R H
REXT | 1%KE 127K i HiBH
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 3-24 USB2.0 PHY ¥ =S
ST iR
B TR E
DATABUS16_8 1: 16bit Z¥EAL%E, B Eh{E 5 CLK 2 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
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3.8ADC

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#EH4F INTCLK

TR, Ma5ia%, BiMEO
0: 1540

1: #H
M[3: 0] 2. 2 A3

3: 3

15: 15 434

T, NSz %, BAME 6'b101000
Y #2363

0f11: 25/

N[5: 0] 2:2 734

3: 34040

63: 63 74

T, R R HIE 5, BRI 40uA

2’b00: 30uA
C[1: 0] 2’b01: 40uA
2’b10: 50uA
2’b11: 60uA
T, ERiAE 0
FOC_LOCK 0: HIE 5 H PLL A5k
1: BUBE S — B e
3.8 ADC
3.8.1 HFiEHiR
GWINS-2 W T — 8 il Him 12bit SAR M EL e gs, /&
SThEE, (RINHR. =3 ASHherdi#E ADC.
BRI T
o R, &K 1IMHz
o ZATiH: >81dB SFDR, >62db SINAD
o ZMEMERE: INL<1LSB, DNL<0.5LSB, JT2chg
DS821-1.0
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3.8ADC

3.8.2 IS

DS821-1.0

% 3-25 ADC O 2

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

=< 3-26 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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3 4y

=
od

\

I 3.9

3.9 Bk

I BE R AT 0T FPGA mitEREI R 2 ¢ E 2. GWINS-2 FPGA 7=
ML T E A RN B4 (GCLK), B EERS e dE. BT
GCLK %, 424t 7 E i HCLK % . hah, B3R 4L 78R (PLL),
FE IR AN AHFR (DLL) &I e 5 5

3.9.1 £ 5%

GCLK £ GWINS-2 @ iz %fR 040, kL. RANZRIR, BN
FRIZMAE 8 4~ GCLK %% . GCLK )R] 1% Bsf 8 I AR5 FH ) Bsh b i N 5 D S
AT 2R B IR, A F A B dian N BB B Y B A A

[#] 3-41 GWINS-2 Bt #5iE

1/0 BankO
| Ll |
T
S — 0
Wl L R L w
Q QD
= “H
B
| . |
1/0 Bank2
| 1oBank || HCLK
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3 EMNH

3.9

DS821-1.0

& 3-42 GCLK &R R=

SFIRL

GCLKO

GCLK1

GCLK2

GCLK3

GCLK4

GCLK5

GCLK6

Soa

ﬁ?ﬁ

GCLK7

3004 g 3004 g 3004 g
A A

95\

i3

3004 g 3004 g 30

CE CE
_— ~
I3 a 9
> 4 =N o Q
B N v B
~~— /

0a

A
T:99
1

CE CE
—
o
& = }»
5 [
= _
CE CE
/// \\
o
(o)) o
=) o) Q
I REp B
= =
CE CE
_— ~—

<
| 98
v
le]e]

A
Ti95
ar

CE

&
Ti9g

A
/ 198 \
ity

SELECTOR([3:0]

L
\ T9S /

o}
Q
(@]
m

SELECTQRI[3:0]

h

t

(2]
m

i
h

ﬁ%

LECTOR[3:0]

M

)
m
m
m
O
9
]

e

3:0]

%

o

v 30

3000 ‘ 30

GCLKO

GCLK1

GCLK2

GCLK3

ZIRR

GCLK4

GCLK5

GCLK6

l

GCLK7

i

i DQCE(Dynamic Quadrant Clock Enable) 7] 3 2547 /5% [4]
GCLKO~GCLK5. %[ GCLKO~GCLKS5 If4h, GCLKO~GCLKS5 XA [ N 5
WERANEHEN, MR T 2814 10 SR ThAE

3-43 DQCE &R EE

CE

CLKIN |

CL

A

DQCE

}{/ CLKOUT
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3 SR 3.9 I 4

RN Z IR GCLK6~ GCLK7 EIH DCS(Dynamic Clock Selector)f% i, 11
K 3-44 fi7x, WEBZ AT DLl CRU 18 VUM S N\ 2 [RS8k £, #id
ANy B (I

3-44 DCS #OREE

CLKSEL[3:0] [ >4 >

SELFORCE —>

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

CLK3 [ >——>

DCS "] AL & A LA T LA
1. DCS Rising Edge # 5{,

HIAE AT R B ETHIT R RN R 1, AR B T e e
NWrred, & 3-45 .

[& 3-45 DCS Rising Edge #X TR FRER

CI_I‘(SEI_[U] Js‘.\.'itch to ikl =t nesxt clkd rising E:IgEI

At next clkd rising edge ocutput goes to ™1™

CLKSEL[1]

CLKD

CLKi _ I I I I L & I I I I I I I I/ I I

¥ h J ¥

ckour T L LI LI L] I I I I I I I [ [ I O O
2. DCS Falling Edge 15,

HIAE 24 AT PRI B AR N B S R NH R O, AESBT I BN Bh (10 1 PR Jm e
ANFi Bl anlEl 3-46 B

[ 3-46 DCS Falling Edge & THIRFREE

CLKSEL[0] 4 switch to okl at nest clkd falling EJEL\ |

CLKSEL[1] \ | \At next/clkd falling edge cutput goes to "0 | At mext clit falling edge output goss to 07

CLKO I I R R
CLK1 I [ ] I [ [

cwour [ L [ L[ Le f [ ] I / I S I S

3. Clock Buffer # =,
N, DCS féifb A iE K Clock buffer.

3.9.2 HifEEA
WM IR R 2 — Pl Rz il fu i, faTPREAH 24 (PLL, Phase-locked Loop)-
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3 4R

e
pan

3.9

A\

I

A FH AN IR 2 25 I A 5 P28 A A BB AIR 15 5 IO SR A A

GWINS-2 [y PLL B AERS IR AT AR & B B, 8 B B A F
ZHCRT CAEAT IR b () 3 18 R (0 RURT 73 A00) « AL TR o s LU R R S T e

PLL fRE ) 25 M HE K a1 3-47 B
3-47 PLL ~EE

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

6
{ LOCK
Detector > LOCK

> CLKOUT

PFD
+ —>» VCO —» VCODIV

A
CLKIN D;L» DIV |
ICP

CLKFB [—>——»
FDIV |—>| «— LPF |e> PS&DCA
N )
N

FBDSEL[5:0] [ >

> AD»D CLKOUTD
O D O

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

PLL [ & I8 E S 0] DL A5 PLL N2 d N, ta] DL iE T 28
it XA R EME S . EIENEME S B E RS S . PLL FRBHE 5]
PLEANE PLL a5 B AN, 0] DUl SR 2k ok 2= 1 4 R i S
o EIEREME S BB GE S .

GWINS-2 %1 FPGA 7= 51 PLL PfEtn R -

o MIANMEJEHE: 3MHz~450MHz
VCO E#i%JuE: 400MHz~1500MHz
e CLKOUT #iHi#nZiuk: 3.125MHz~750MHz

PLL w0 i AR CLKIN BEAT 53 4 AT 0350, T3 A Wl T

1. fCLKOUT = (fCLK|N*FD|V)/|D|V
2. fvco = feikout*ODIV

3. fekouto = ferkout/SDIV
4. fPFD = fCLKIN/IDIV = fCLKOUT/FDIV

> CLKOUTP

1L ]

3

DIV > CLKOUTD3

o foyan NI CLKIN %

o foikour ¥ CLKOUT #1 CLKOUTP i i .

® foikourno ¥ CLKOUTD I £, CLKOUTD A CLKOUT 7345 [ .
e forp N PFD AR

RUAliE S E % IDIVL FDIV. ODIV. SDIV SR1E 2| B SR IR 8 S5,
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PLL % I 58 & 3-27 Frmo

< 3-27 PLL 3§O0E 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 Bf, CLKOUTP 43444 (1 SDIV
CLKOUTD ity B
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&

3.9.3 EiEAT#H

GWINS %741 FPGA 7= 5 ) Eis i 4 HCLK 7] RLSCRF 110 58 i s 1 A 4k
PeEtr, 2T T TR YR 8 [E) 20 B AL fn e L et fr),  ai il 3-48 Fiws

3-48 GWINS-2 HCLK ;~EE

1/0 BankO
| Ll |
T
S 0
Wl L R L
Q QD
2 2
B
| . |
1/0 Bank?2
| 1oBank || HCLK
3.9.4 R HiHEER

GWINS-2 $2 4t T #E iR B AR . 2B IR BiAH3A(DLL, Delay-locked Loop)
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3 EMNH 3.10 K%

() ShRe A B bn 18] 3-49 TR
& 3-49 GWINS-2 R R §iHEH R EE

RESET ———»|

> STEP
STOP ——»|

DLL
CLKIN ———»|

———>» LOCK
UPDNCNTL ——>|

CLKIN [k A T GCLK FAHAR K HCLK.,

THHES R STEP 55 2152|004 BANK H, [ {55 STEP tAli#
AR 25 B H P R .

3.10 &%

YER%F CRU WA k78, GWINS-2 SoC £%1] FPGA 7= it 7 R %
FERHKLEE, GH TR, mepfige. RS EsHEERES.

3.11 £ /[FEE

GWINS-2 & L HEREEMME, HEERSISTRNIE
W, wHAERDIRD A B PFP EAL, CFU M IO #4748 25 R] LA
AR E .

3.12 {RiEEC B

GWINS %% FPGA 7= i 3+ SRAM 4wt Flash Zife. Flash g feis
REE 3 N Flash 225285 A 4k Flash 4w fs . GWINS-2 #4437+ DUAL
BOOT &3, N ML T —Ma i+, nrsLdl )y A DUAL BOOT Y,
Fi P r] DUARYE B 5 75 Z0K i B 2 & 72 4P Flash .

GWINS %1 FPGA 7= il 7 SZFlk A H 1) ITAG Bl B4, 8%
FrE o2 S5 1) GowinCONFIG i B, HF£ik 6 Mifizl: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL 1 CPU. Fif 2eihy s
JTAG 1 AUTO BOOT #5. 4N EHEZS W_(GWINS 2/ FPGA /=i
FEACE T

3.12.1 SRAM %wig

GWINS %% FPGA 7= 1) SRAM Zmfs, FHk b G B EH N E
B

3.12.2 Flash 4&#2

Flash % f2 () BC B B8 72 0CE A N Flash Bt. EHE, o8 BN
M Flash #.oo %1% %) SRAM ECE #T . 75 LS ) LA =R sl BL5E B
PHIBCE, XA E 5 S WHRON “PUE S sh/BER 5 37, GWINS &% FPGA
P SRS Flash g R AXUR s, P4 RHE 2 IL_(GWINS
FIIEPGA /=i i 12 AL B F A )
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3 EMNH 3.13 A N dniE

3.13 FA&RIR

GWINS-2 Wik T — M W EIR, F NSRRI AL AT g f2 00 F P i, i
BRSBTS +5%, ZRFRidFEd N MSPI g fE i sCHE EI 4P Y8 . GWINS-2 5%
4 AR B s U 2% 3-28 T o

£ 3-28 GWINS-2 B A @ik L5

wmR | R mR | gz R R

0 2.5MHZz! 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?
V!
o LB

o [24iEA T MSPI Zrfss =

Fr A e dRIE T DY A P st R R B, B RCE LIRS, rTLRE
21k 64 Fhir B

GWINS-2 % i e a] LUdE L an s A - B4 3.
fou=240MHz/Param.

HrhBRA Param ANBCE S, Tl 2~128, HSCFFBEL.
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4.1 TAE%ME

S

E!
FEVAEHERE I AR S AF L ARV A v 2 SRR, R AR 2R e AR v B ) s
WS, Fz UG SR ) TAR 20 S ARG A5 50 T IR % T AR

4.1 TE%H

* 41 B HATEE
B B BAME | KME
Vee % -0.5V 1.32V
Veeo I/O Bank /& -0.5V 3.75V
Veor LX A i By L -0.5V 1.98V
UX A 4 Bl HL s -0.5V 3.75V
Operating Temperature(Industrial) | TAEiEE -40°C +125°C
Storage Temperature B -65°C +150°C
R 42 WETIEVNEHE
R IR HR/ME L IN -
Vee 1% 1.14v 1.26V
Veeor®* | 110 Bank HiJE 1.14V 3.465V
LX W A4 Bl 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
R Y HL s BT R
TravP (Power supply ramp rates for all power supplies) | 0.01mV/us | 10mV/us
!

e [1]f#i/H USB2.0 PHY i}, USB2.0 PHY K HLJEE A USB2.0 PHY {5 58 Veco

Tk 3.3V L E,

o [21ff] USB2.0 PHY I}, Veex ik 3.3V HiJE, LX AN R USB2.0 PHY.,

DS821-1.0
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4 HARRE 4.2ESD 6
e [3f#i ] ADC I, Vecoo T fit 3.3V HLJE.
e [4]f# [ BANK2 [f] MIPI # i}, Vecor Tt 1.2V,
= 4-3 AIEREFE
LR iR &M = PNE
/0 %y N PRI FELE
Ins (Input or 1/0 leakage current) O<Vin<ViH(MAX) TBD
4.2 ESD Mgk
%% 4-4 GWINS ESD - HBM
/A CS36 QN32 QN48 LQ144
GWINS-2 HBM>1,000V HBM>1,000V | HBM>1,000V | HBM>1,000V

DS821-1.0
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4.2ESD 1t

an)
(alay

% 4-5 GWIN ESD - CDM

axft

CS36 QN32

QN48

LQ144

GWI1NS-2

CDM>500V CDM>500V

CDM>500V

CDM>500V

® 46 HEETIFEENNERRE S

HFR

Efiip

lia

&/ME

L Bith)

TNt

IIL:IIH

/O i AN W HL IR
(Input  or /O
leakage)

Veco<Vin<Vin(MAX)

210pA

OV<Vin<Vcco

10pA

lpu

/O _EHi s
(/O Active Pull-up
Current)

O<VIN<0-7VCCO

-30pA

-150pA

lpp

/0 TR
(1o Active
Pull-down Current)

ViL(MAX)<Vin<Vcco

30pA

150pA

IBHLS

S R ORI R I
FREEHLR
(Bus Hold Low
Sustaining
Current)

Vin=ViL(MAX)

30pA

IBHHS

B DR e RPN
R

(Bus Hold High
Sustaining
Current)

VIN:0-7VCCO

-30pA

IBHLO

S R ORI R I
U2z ERY

(Bus Hold Low
Overdrive Current)

0=VinsVeeo

150pA

lsHHO

SR DR e R I
SO R
(BusHoldHigh

Overdrive Current)

OSVINSVCCO

-150pA

Veur

S R PR ik e I
HL & (Bus hold trip
points)

ViL(MAX)

Vi(MIN)

C1

/O HL7¥
(I/O Capacitance)

8pF

VHYST

LTINS SO
(Hysteresis for
Schmitt Trigge
inputs)

Vcco=3.3V, Hysteresis= Large

Vcco=2.5V, Hysteresis= Large

Vcco=1.8V, Hysteresis= Large

Vceco=1.5V, Hysteresis= Large

Vcco=3.3V, Hysteresis= Small

Vcco=2.5V, Hysteresis= Small

Vcco=1.8V, Hysteresis= Small

Vcco=1.5V, Hysteresis= Small

DS821-1.0
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4 AR 42FSD R
= 4-7 B7SHR (Static Supply Current)
ZFR ik R Bt w/IME HAYAE wNE
Core Hi Vi H It TBD TBD
lcc Veex=3.3V | UX A | GWINS-2 | TBD
VCCX=2-5V
Veex HLOUE HL O TBD TBD TBD
| (Vour=3.3V) UX fiA | GWINS-2
cex Veex HLOJE H VR UX Bk GW1NS-2 | TBD TBD TBD
(VCCX:2-5V)
I/O Bank HiJE HIR GWI1NS-2 | TBD TBD TBD
| UX
cco (Veco=2.5V) WA
JnZk s Core HL i EB GWI1NS-2 | TBD TBD TBD
| g
cc /ﬁi (Vccx:3.3V) ux H}iz"(
AN Veex RUIEHL GWINS-2 | TBD TBD TBD
| g
oex /}ﬁ (VCCX=33V) UX ﬁﬁz,g
Jn#ELEt 110 Bank Hi TBD TBD TBD
lcco VR =2} W UXFRA | GWINS-2
(VCCOZZ.SV)
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43DC HAS

4.3 DC S 4514

DS821-1.0

#+ 4-8 /O HETIEERH
o 3R A Veeo(V) AT RIH) Vree(V)
&/ME BRI ZPNIEN H/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 1.5 1.575 - - -
SSTL18D | 1.71 1.8 1.89 - - -
SSTL18D I 1.71 1.8 1.89 - - -
SSTL25D | 2.375 2.5 2.625 - - -
SSTL25D 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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43DC HAS

& 4-9 10B & DC ES 4514 (I0B 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

02V | Veeo0.2V |01 |01

4 4

8 -8

LVCMOS25 | -0.3V | 0.7V 1.7V sev Y Voo 0V P10
16 | -16

02V | Veeo0.2V |01 |-01

4 4

04V | Veeo0.4V | 8 8

LVCMOS18 | -0.3V | 0.35*Vcco 0.65*Veco | 3.6V TERET
ooy | Veco02V |01 |01

0.4V Veeo-04V | 4

LVCMOS15 | -0.3V | 0.35*Vcco 0.65*Veco | 3.6V 8 8
02V | Veeo0.2V |01 |-01

0.4V Veeo-04V 2 =

LVCMOS12 | -0.3V | 0.35*Vcco 0.65*Veco | 3.6V 6 -6
02V | Veeo0.2V |01 | -01

PCI33 -0.3V | 0.3*Veco 0.5*Veco 3.6V| 0.1%Veeo| 0.9Veeo | 1.5 | -05
SSTL33 | | -0.3V| Vrer0.2V 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| Veer0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V | 8 8
HSTL18 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V | 8 8
HSTL18 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
HSTL15 | | -0.3V | Vger-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 FFRF5

£ 4-10 I/O Z£4%y DC B S4%51% (IOB Differential Electrical Characteristics)

LVDS25
HFR e AR A NI % BRI 5 o NI - <X 172
LD ERES
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
. Ay . . Difference
V1Hp _ﬁﬁj\iﬁﬁ]}}éj & (Differential Input Between the Two | £100 | - - mV
reshold) Inputs
\ P O
Iy f A\ F 3t (Input Current) Pgwg O?f or - - +10 | pA
5 H! 7 FL P (Output High Voltage _
Vo for Vop of Vou) Rt =100Q 160 |V
5 H1 % FEL S (Output Low Voltage _
VoL for Vop 0f Vo) R =100Q 0.9 \Y
E*ﬁiﬁﬂj EEE(OUtpUt VOItage (Vop - VOM)!
Voo Differential) R1=1000 250 1350 1450 | mV
Ze 1k U (AR Ak T
AVop (Change in Vop Between High - - 50 mV
and Low)
Vos 1 11 %95 (Output Voltage Offset) (F:/EP1’68S’M)’ 2 1125 | 120 1375 |V
=
i I B4Rk (Change in Vos ] ]
AVos Between High and Low) 50 mv
ks Vop = OV P4
l % HLR op. - - 15 mA
s L FLT B
4.4 FFRFFH
4.4.1 AEFXFE
& 4-11 CFU IR FSH
TSR .
B 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 LUTS 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

DS821-1.0
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£ 4-12 B-SRAM AIEPRTFS ¥
e THE SR .
S
RN iiid Min Max AL
BSRAM 132 1 hik /5 9 1 B B 30 G 1 € )
tcoap_BSRAM (Clock to output time of read | - 5.10 ns
address/data)
¢ BSRAM it %7 A7 &% ) B B 21 465 HH ZE /| 056 | ns
COORBSRAM | (Clock to output time of output register) '
% 4-13 DSP N FESH
) H HEER .
LR Eip i NMax FAA
¢ 1\ AT A7 45 1) B B B 46 tH 4 B (Clock to | 4.80 ns
COIR_DSP output time of input register) '
¢ 7K B A 25 1R IS B 3 % ZE I (Clock to | 240 ns
COPR_DSP output time of pipeline register) '
) fi H 2 A7 25 1) B B 4 H A8 B (Clock to | 084 |ns
COOR_DSP output time of output register) '
&R 4-14 Gearbox N S8
A ik B BT
FMAXippr 2:1Gearbox iﬁﬁ)\ﬂ%jﬁi}/}:ﬁ 410 MHz
FMAXpesa 4:1Gearbox i N\ K F 4 410 MHz
FMAXipess 8:1Gearbox i N\ 5 K F- 40 410 MHz
FMAXwvipeo 7:1Gearbox i N\ F K A 390 MHz
FMAXpes10 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
4.4.2 IMERFF RHF1E
& 4-15LUT SMERTFF K451
Y LY 0 iy
< 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| pn 't |tep | TBD | TBD | TBD
Parameters
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4 B R 4.4 FF S50
= 4-1610 4%
R i Min Max BT
fvax [eRy w7k GWI1NS-2 - 150M Hz
fwax_Lvps LVDS i AkHi% | GWINS-2 - 400M Hz
F+ 4-17 RN @i e
LR i w/IME BT wNE
L 1 2%
w1 AR GWINS-2 114MHz 120MHz 126MHz
¢ (0 ~ +85C)
MAX H 4= £ 257
dm IR i HH AR
(-40 ~ +100°C) GW1NS-2 108MHz 120MHz 132MHz
tor e S 43% 50% 57%
toparr i BB L) 0.01UIPP 0.012UIPP | 0.02UIPP
* 4-18 I EHXSH
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 Duty Cycle - 0.0625T
Teas | AHLLIEHE D3 - 0.0625Ty
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4 AR 4.5Cortex-M3 Hi5 it

4.5 Cortex-M3 BB S 454

4.5.1 DC BS54
419 B
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
& 4-20 RS
=] LSS %JM% D
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 APNFBR ST

4.6.1 DC BBS$51%

& 4-21 GWINS-2 s+ B PiR# DC B SHE
. " Firs o
e e RME RO i
IVCCread Ve BLERAE HL - 1.4 mA
IVCCXead | Veox BEERAE HLIR - 0.6 mA
IVCCoprog Ve HHERIEH - 0.2 mA
IVCCXprog | Veex iR - 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
Vomcesy EAE AT | 0.94 1.06 Y
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,
Vo i H vy LT 0.9* Vce - \Y
trroG EERAER 8] - 30 us
tser DU R[] - 2 mA
tver LR BRI [h] - 10 mA
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4 AR 4.6 A1 A7 AL U

4.6.2 AC BS 454
= 4-22 GWINS-2 BB RINERFEH

. " F o
5 it YN (i Xy
tAS Hb gk g ST B[] 2 - ns
tHS Hi bk R I [A) 2 - ns
tS 1) R 6% S N ] 5 - ns
tH ) RU R o DR I [ 5 - ns
tDS BACH ST (1] 5 - ns
tDH B CRAFF I (1] 5 - ns
xR SR U I : Zg 22
tHZ =1 P2 OE A& Ak fi P (1 B[] 3 - ns
tAE AE = Ha I [A] 10 - ns
tAEL AE 1K HLF- I (8] 10 - ns
tAAD BAE T AE 2| AE IR [H] 30 - ns
tAADR [FERRAS N AE 2] AE SEIR (] 80 - ns
tTR NVSTR LFH#Y & TBIT L] | - 100 ns
B NVSTR _FH& | TBIT
T Fri i ' 30 us
LT YL
L 2 e
B R NVSTR YL 3
INVSTRH IH\IﬂL\I/‘EﬂSTR ETHEE AE _ETHR R 10 ) ns
NVSTRL HNHL\I{EHSTR TSR TBIT NI EE 50 ) ns
tCS CS & i [H] 10 - ns
tRCH BLHRAE T CS {45 1A 0 - ns
tWCH HAE R CS {REER (A 10 - ns
tECH BERRERE T CS R [H] 10 - ns
tDOH AE 280 B0 i PR [ 5 - ns
tOS A BE A LA TR 1 - ns
tOH AT BE LR SRS [H] 30 - ns
tOHR [l SRS 1A BE ORFF I R] 80 - ns
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4 R 4.6 A1 A7 AL U

4.6.3 F{ERTFE
B 4-1 SRR
soor DY~ O . 000 |

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 TURRRIER
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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4 AR 47ADC /s

E 4-4 FERBFRER
ADDR )
T, " e .
WS : tAEL ; tAE
e b
==
cs S L-\ -
e L B — :
vt tH : '
MASE < . , * ;
tHVSTRH! -~
: ! tECH
NVSTR ¥ s £
: ! tNVSTRL :
o — T

4.7 ADC BS54

4.7.1 ADC &R
ADC M CRAFER I A 5 25 52 il H AU A5 5 75 5 16 N80 A,
T 4 AN eh B SR SRR HE, 5 12 N8 A Sk 3E 4T SAR &%, E
A S5 . ECO B 5 1E55 16 AN ah B HAZS Ay v, Fon — IR 52 il
R R H AR AE EOC ) T %
4-5ADC $EHETFE

A

16 cycle >

< 12 cycle >

BowsAN e

s ipipipipipipipuninisiaipigipipEaipipiniy

— -
i H—
s50C £y

FHRH \

EQC jz_\

B[11: 0] INVALID X BN
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47ADC /s

% 4-23 ADC Ff 2%

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
4.7.2 BS5ESH
%+ 424 ADC B5 ¥
" " Firs N
oA it /M P pE | o
DC ¥ /&
B PSR iR 12 bit
INL LR MERR 5y +/- 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 b 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 AR 4.8 ZFE4E N bR v
VREF SEHR 0.5*Vceoo Veeoo Vv
i

ViH LN R 0.7*Vcce Vee \Vj
Vi N H 0 0.3* Ve \Y
et B[11: 0]

Vo R HRR 0.7* Ve \Y
VoL far AR HP 0.3* Ve \Y;
HEHL

Veeoo e Ve N 2.97 3.3 3.63 \Y
Vee Bk 1.08 1.2 1.32 \Y
lvecoo e Ve N 750(Fin=107K) uA
lvee 7 HIR 4(Fin=107K) uA
lpd SR W LI 0.15 mA

4.8 dRizHE OB AR

GWINS %71 FPGA 7/ GowinCONFIG Bt BB £ 2145 6 i, B35
Hashia. BUs s, MSPI #£z0. SSPI#z. CPU #%z. SERIAL f

X HHBERHES

W, (Gowin FPGA /“1in 4 FEH & F )

4.8.1 JTAG #BREFOFFiRE

GWINS %741 FPGA 75 i1 JTAG Bt B i T4 IEEEL532 Frif fl
IEEE1149.1 il A4 bR .

JTAG it B AR 22 K L 8 T 33 GWINS %41 FPGA 77 ) SRAM
o, PR S B BE .

JTAG ZmfEi X 7 B an &l 4-6 Fios.
%] 4-6 JTAG RBEERAFFREE

TCK

——¥
: Ttckftco |

Tiph

Tickp

Ttekftex

Ttckh

Tickl

TDI

™S

TDO

DS821-1.0
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4 AR 4.8 HWAE O e bRt

< 4-25 JTAG SmiZEAFFEH

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 7 2 IR, fEH MSPI LU GWINS #5471 FPGA 77 il 2t 17 4
R, BTN %M

e MSPI #I1{fifE

bR R R B BT — R dm FEN, RECONFIG N #4“NON-RECOVERY”
LN

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

4.8.2 AUTO BOOT #ERXEFEOKMFirE

AUTOBOOT #z0/E & = SR 4N 5 GWINS R %1 FPGA 7= i 1 Bk ) 2
TEREVE Q3 ) — R B AR 2R, O A BT E AN B 1,
FPGA Bl 0] 47T M N & Flash 2B B 585 5 R 2 n#k

WE Flash FIFC B i FRd st JTAG #FH5E R, BB EM)E, Rk
fih /% RECONFIG_N B EHr L mE B E, PRSI E
4-7 FIi7R

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

FEIC IS P 285k 4-26 Fis.
%% 4-26 EF LB F1 RECONFIG N fit & FE&%

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 & 71} [3] )y 200ps, MODEO=1 4 50us.
4.8.3 SSPI R O K iR

SSPI L &M, Bl FPGA fE N MNZ8ft, 4T Host it SPI #2 E %)
GWI1NS %1 FPGA 7= /il & .

SSPI g A P B A 4-9 s

4-9 SSP1 fRiZtEA 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 25Nk 4-27 Fiw.

3 4-27 SSPI RIZEA R 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 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 72 EEESR, f#H SSPI % GWINS £7%1 FPGA 77 i 174w
e, R L LR 4

® SSPI #1#ifig

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

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

4.8.4 MSPI =R ZFEO K FinfE

MSPI BC B, Bl FPGA E N F 284, 181 SPI £ 10 33 WP Flash
PEUAC B BdE . GWAINS-2 (BRI MCLK 4% J& 2.1MHz. MCLK (ks R &
+/-5%.

MSPI 4 AR =05 BC B 2008 5 NS5 Flash 2 J5, 7 B8 _F ik
RECONFIG_N #7244 Al & . GWINS-2 #34F R 53—k 4 51 MSPI fic
BEAE, WHRACE RN, FEH E sk RECONFIG_N B HEE.

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

TBD
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4 AR 4.8 HWAE O e bRt

& 4-10 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 }{
K &SI N 4-28 Firs.
% 4-28 MSPI rIZEA R FSH
SR | SHEE X w&/AME | ®KE
Tmelkp MCLK %4 & #A(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

4.8.5 DUAL BOOT #&=®

DUAL BOOT X HAMACEMAL: 24 Mode BUE A “100”, GWINS-2
BN P INAE SR 3, 24 H P INAEEC & M, 2 e BN &
Flash [ 5ds 3k 47 id & .

24 Mode BUE N “110”, GWINS-2 284404 W\ AMEE Flash B3, 244
H# Flash g & R M, 2344 L B BN & Flash e 3E47RC & 5 #0355 Flash
NS, ARSI T B R .

4.8.6 CPU &3\

CPU MR, HOST iEit DBUS #: 1% GWINS Z7%1 FPGA 7= i
HATHRAERCE . BR Ve LRESKR, A CPU X GWINS £#7%1 FPGA
PR BT IR AR, BT R LR A
e CPU #:I11fifE

FHEHIR MR ECRT — IR AERT, RECONFIG_N &
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4 AR 4.8 HWAE O e bRt

“NON-RECOVERY” R4,
o JHAIHTHImAE
T E o ARSI RECONFIG_N — /MG HL ik

4.8.7 SERIAL &3\

SERIAL it & #55, Host il #1178 % GWINS &% FPGA F= it 4T
BOE . 7 e FRESR, [H SERIAL HEE 6 GWINS %% FPGA /= i
ITYmMFE, IETFW R L &A%

e SERIAL If#ifE
FHEVIR IR ECET— X ZMFERT, RECONFIG_N %A
“NON-RECOVERY” JIR%S.
o JHIIHMmIE
T E L AR I RECONFIG N — /MG HL ik

DS821-1.0 87(90)




58T E R 5.1 &4

5%%14% BiER

5.1 &3 H 3

5-1 S5 - ES

GWINS - LX 2 C LQ144 ES

Product Series ———— | B

GWINS Optional Suffix

ES: Engineering Sample
Core Supply Voltage

LX Vcex:1.8V
UX Vcex:2.5V/3.3V PIN Number
Logic Density
21,728 LUTs
C:ARM Cortex-M3 Package Type
LQ LQFP
QN QFN
CS WLCSP
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& 5-2 24452 755% - Production
GWINS - LX 2 C LQ 144 Ceo/l5
; R T T T
Product Series —LTemperature Range

DS821-1.0

GWINS

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

Logic Density
21,728 LUTs

C:ARM Cortex-M3

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

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

Speed Grade
4 Slowest

5

6 Fastest

PIN Number

Package Type
LQ LQFP

ON QFN

CS WLCSP
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5.2 e FE IR FRIR
fm PR AR R I T AE R, WK 5-3 A
& 5-3 SR RFRIA =AY

L °
GOWINSE GWINS-LX2&—— Part Number
Part Number ——» GW1NS-LX2CLQ144C6/I5 CS36CE/IS5
YYWW <«— 1 Date Code
Date Code —> YYWW LLLLLLLL L«t— Lot Number
Lot Number — LLLLLLLLL

E!
FEAE T HE 4T 5% 4738 “Part Number”.
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