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1.4 Ki&. FEREIE

1-1

R 11AKE, GHEE
FPGA Field Programmable Gate Array
SoC System On Chip
ARM Advanced RISC Machines ARM
AHB Advanced High performance Bus | AHB
APB Advanced Peripheral Bus APB
Timer Timer
UART Reconerl Tranomitter
NVIC Nested Vector Interrupt Controller
DAP Debug Access Port
Watchdog Watchdog
TimeStamp TimeStamp
DWT Data Watchpoint Trace
IT™ Instrumentation Trace Module
TUIP Trace Port Interface Unit
USB Universal Serial Bus
PHY Physical Layer
ADC Analog to Digital Converter
SAR glé;(i:s,eé?lve Approximation
SFDR Spurious-freeDynamic Range
SINAD Signal to Noise And Distortion
LSB Least Significant Bit
INL Integral Nonlinearity
DNL Differential Nonlinearity
CFU Configurable Function Unit
CLS Configurable Logic Slice
CRU Configurable Routing Unit
LUT4 4-input Look-up Tables 4
LUT5 5-input Look-up Tables 5
LUT6 6-input Look-up Tables 6
LUT7 7-input Look-up Tables 7
LUTS 8-input Look-up Tables 8
REG Register
ALU Arithmetic Logic Unit
I0B Input/Output Block
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S-SRAM Shadow SRAM

B-SRAM Block SRAM

SP Single Port

SDP Semi Dual Port

DP Dual Port

DQCE Dynamic Quadrant Clock Enable

DCS Dynamic Clock Selector

PLL Phase-locked Loop

DLL Delay-locked Loop

QN48 QFN48 QFN48
LQ144 LQFP144 LQFP144
OTP One-Time-Programed
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GWINSE

2t

FPGA SRAM PUF

GWINSE FPGA

Intrinsic ID BroadKey-Pro

Gowin

GWINSE FPGA

User Flash

GWINSE FPGA

2.1 FriEHtiR

55nm
1.2V
LX UX

Cortex-M3 32-bhit RISC
ARM3v7M

Thumb Thumb-2

60MHz

NVIC
26 8

FPGA

GWINS FPGA
GWINSE FPGA
OoTP

FPGA
FPGA

24
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USB2.0 PHY

Bit-banding

Timer0  Timerl
UARTO UART1
watchdog

JTAG

480Mbps

ADC

12-bit SAR
1IMHz

TPIU

USB1.1 1.5/12Mbps

>81dB SFDR >62db SINAD
INL<1LSB DNL<0.5LSB

1Mb

32-bit
SRAM PUF
I/O

LVCMOS33/25/18/15/12 LVTTL33 SSTL33/25/18 |
SSTL33/25/18 Il SSTL15 HSTL18 | HSTL18 Il HSTL151 PCI
LVDS25 RSDS LVDS25E BLVDSE

MLVDSE LVPECLE RSDSE

4AmA 8mA 16mA 24mA
Slew Rate

1/O

BANKO MIPI
BANK2 MIPI
BANKO  BANK2

4 LUT(LUT4)

PLL+DLL

Bus Keeper / Open Drain

I13C
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2.2 FFmfERFIFR

Flash
- AUTO BOOT DUAL BOOT
- JTAG
- FPGA DUAL BOOT
- GowinCONFIG AUTOBOOT SSPI
CPU SERIAL
& 211 FRERTIE
GWI1NSE-2C GWI1NSE-4C
(LUT4) 1,728 4606
(FF) 1,296 3456
B-SRAM(bits) 72K 180K
B-SRAM( ) 4 10
S-SRAM (bits) 4608 0
(bits) 1024 256
pSRAM (Mbits, Optional) 32 256
Additional Flash (Mbits, 32
Optional)
18X18 Multiplier 16
(PLLs+DLLs) 1+2 242
oscC 1 + 5% 1 + 5%
Cortex-M3 Cortex-M3
USB 2.0 PHY 1 0
ADC* 8 0
I/O Bank 4 3
/0" 95 82
1.2v 1.2v
[1] ADC 2.3
[2JJTAGSEL_N JTAG JTAGSEL_N
1

MSPI

I/0

7(90)




2.3

2.3 HRERIIR

DS871-1.0

2 2-2 GWINSE-2C SfHHEHRIIR

QN48

LQ144

LUT4

FF

B-SRAM

S-SRAM

User Flash

PLL/DLL

0SsC

Cortex-M3

U|U|T|T| V| T|T| T

USB2.0 PHY

ADC!

®©|TW| V| V| 0|00V T V| O

(1]

ADC
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£ 23 REFEMRXAF /0 2. LVDS 3

(mm) (mm) GWINSE-2C GWINSE-4C
QN48 0.4 6x6 39(7) -
LQ144 0.5 22 x22 91(11) -
JTAGSEL_N JTAG JTAGSEL_N JTAG 4
TCK TDI TDO TMS I/O JTAG 4
I/O GWINSE FPGA
GWINSE FPGA
51
GWINSE-2C Pinout

9(90)




3.1

3.1 GHHEE

3-2 GWINSE-2C £t E

32%*’@7’1‘2’:1

10B

™uego/|

CFU CFU CFU Flash
<—1/OBank0——>»
cru | Flash | T J Block SRAM PLL
User | oc
CFu ‘ Flash ‘ADC |
Block SRAM PLL

<«—juego/l—»

o

Block SRAM | OSC
CFU | USB20PHY } |
CFU T CFU CFU USB2.0 PHY OB
<—|/OBank2—>»
CFU User Flash ADC —
[ GTP Authentication Code |
GW1NSE FPGA CFU I/O
B-SRAM PLL DLL
Flash USB2.0 PHY ADC
GW1NSE-2C Cortex-M3 2-1
2-1
GW1NSE FPGA (CFU
Configurable Logic Unit)
CFU LUT4
3.2
GW1NSE FPGA I/0 Bank
Bank0 Bankl Bank2 Bank3 1/O
SDR DDR

3.3

DS871-1.0
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GWI1NSE FPGA B-SRAM
B-SRAM 3 CFU
B-SRAM
GW1NSE-2C Cortex-M3 SRAM
B-SRAM 16KDbits 64Kbits
GWINSE-2C GWINSE-2C
B-SRAM 18Kbits 72Kbits
3.4
GWI1NSE FPGA
GWI1NSE-2C Cortex-M3 ARM
GWI1NSE-2C GWINSE-2C
GWINSE-2C GWI1NSE-2C
FPGA DUAL BOOT 3.5
GW1NSE FPGA SRAM PUF
GWINSE FPGA User Flash
OoTP 3.6 OTP
GWI1NSE FPGA PLL DLL
PLL
( )
2.5MHz 120MHz MSPI
+ 5% 3.10
GW1NSE FPGA Flash Flash
AUTO BOOT DUAL BOOT
4.8
GWI1NSE-2C Cortex-M3
30MHz “ ” / AHB
APB
UART GPIO FPGA
/ SPI I°’C 13C
3.60TP
GWI1NSE FPGA USB2.0 PHY FPGA
USB USB
3.8USB2.0 PHY
GW1NSE FPGA ADC
3.9ADC
FPGA (CRU Configurable
Routing Unit) FPGA
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3 3.2
CFU I0OB CFU IOB
FPGA
GWINSE FPGA
3.10 3.11
3.12
3.2 AL EThEE T
(CFU) GWINSE FPGA
CFU (CLU) (CRU)
CLU CLS(Configurable Logic Slice)
3-1
[ 3-1 CFU &= RE
Carry to Right CLU >
”””” crU
CLU
LUT
CLS3
LUT
CLS2
CRU
cLSs1
CLSO
A
”””””””””” carry from lefcLu |
3.2.1 AL EiZEE T
4 (LUT4)
- 5 (LUT5)
- 6 (LUT6)

DS871-1.0




3.2

- 7 (LUT7?)
- ( CLU) 8 (LUTS8)
(ALV)
- /
HFes
(CLSO~CLS?2) (REG) 3-2
3-2 CLS HHHHER/~EE
—D
—CE
—>CLK —
—SR
—GSR
%z 3-1 CLS P HEEHREHR(ESHAR
110
D | !
CE | CLK 2
CLK |
2

SR [
GSR** | |
Q 0

[1] D

CRU

[2]CFU CE/CLK/SR

[3] GWINSE FPGA GSR CRU
. [4SR GSR GSR

3.2.2 T HIRE T
CRU
CFU

DS871-1.0
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3.3

CFU / CFU
CFU CFU FPGA
3.3 HINHiHER
GWI1INSE FPGA 10B I/0 Buffer /O
3-3 IOB
IOB I/O ( A B)
3-3 10B &R EE
Differential Pair Differential Pair
A
” “True” “Comp” “ “True” “Comp”
PAD A PAD B PAD A PAD B
Y Y Y Y
v v v v
Buffer Pair A & B Buffer Pair A & B
L 4 y Y L A A 4
o 38 20 8 2 © 8 2o 8 ¢
\ v A v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A ) A [ 4
5308025208 2 5208025303 2
§isirdist FEisiiies v
Q —~|Q Q —~Q Q ~|Q Q —~|Q
v \ 4 ¢
Routing Routing
GWINSE FPGA 10B
Bank Vceo
LVCMOS PCI LVTTL LVDS SSTL HSTL
Slew Rate
I/0 Bus Keeper / Open Drain
I/O SDR DDR
BANKO MIPI
BANK?2 MIPI
BANKO BANK?2 13C

14(90)
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3.3.1 I/O B4R
GWI1NSE FPGA /0 4 Bank 3-4
Bank I/0 Vceo SSTL HSTL /O
Bank (VRrer) IOB
VREE ( 0.5*Vcco) VREF ( Bank
10 Veer )

3-4 GWINSE &%]%&#£ FPGA =& I/O Bank Sy <& E

| 1/0 Bank0 |

exueg O/l

o)
GWINS o
\ /0 Bank2 \
GWI1NSE FPGA LX UX
GWI1NSE FPGA Vee 1.2V
LX Veex 1.8V 1I/O Bank
Vceco 1.2v 15v 1.8V 2.5V 3.3V
UX Veex 2.5V/3.3V
I/0 Bank Vceo 1.2v 15V 1.8V 25V 3.3V
LX UX BANK2 MIPI Vecoz 1.2V
LX MIPI MIPI 60%

DS871-1.0 15(90)
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11O Veeo 3-2

< 3-2 GWINSE &51&#£ FPGA @RI FHHE /O 2B R HHERE
110 / Bank Vcco(V) (MA)
LVTTL33 3.3 4,8,12,16,24
LVCMOS33 3.3 4,8,12,16,24
LVCMOS25 25 4,8,12,16
LVCMOS18 1.8 48,12
LVCMOS15 1.5 4,8
LVCMOS12 1.2 4,8
SSTL25_| 25 8
SSTL25_II 25 8
SSTL33 | 3.3 8
SSTL33_I 3.3 8
SSTL18_| 1.8 8
SSTL18_II 1.8 8
SSTL15 1.5 8
HSTL18_| 1.8 8
HSTL18_II 1.8 8
HSTL15_| 1.5 8
PCI33 3.3 N/A
LVPECL33E 3.3 16
MVLDS25E 25 16
BLVDS25E 25 16
RSDS25E 25 8
LVDS25E 25 8
LVDS25 2.5/3.3 3.5/2.5/2/1.25
RSDS 2.5/3.3 2
MINILVDS 2.5/3.3 2
PPLVDS 2.5/3.3 35
SSTL15D 1.5 8
SSTL25D_| 25 8
SSTL25D_lI 25 8
SSTL33D_| 3.3 8
SSTL33D I 3.3 8
SSTL18D | 1.8 8
SSTL18D I 1.8 8
HSTL18D_| 1.8 8
HSTL18D_lI 1.8 8
HSTL15D_| 1.5 8

16(90)
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% 3-3 GWINS THHHA /O KB K S H il &

/0 / Bank Veco(V) Vier
LVTTL33 1.5/1.8/2.5/3.3
LVCMOS33 1.5/1.8/2.5/3.3
LVCMOS25 1.5/1.8/2.5/3.3
LVCMOS18 1.5/1.8/2.5/3.3
LVCMOS15 1.2/1.5/1.8/2.5/3.3
LVCMOS12 1.2/1.5/1.8/2.5/3.3
SSTL15 1.5/1.8/2.5/3.3
SSTL25_| 2.5/3.3
SSTL25 I 2.5/3.3
SSTL33_| 3.3

SSTL33_lI 3.3

SSTL18_| 1.8/2.5/3.3
SSTL18_II 1.8/2.5/3.3
HSTL18_| 1.8/2.5/3.3
HSTL18 I 1.8/2.5/3.3
HSTL15_| 1.5/1.8/2.5/3.3
PCI33 3.3

LVDS 2.5/3.3

RSDS 2.5/3.3
MINILVDS 2.5/3.3
PPLVDS 2.5/3.3
LVDS25E 2.5/3.3
MLVDS25E 2.5/3.3
BLVDS25E 2.5/3.3
RSDS25E 2.5/3.3
LVPECL33 3.3

SSTL15D 1.5/1.8/2.5/3.3
SSTL25D | 2.5/3.3
SSTL25D_|I 2.5/3.3
SSTL33D | 3.3
SSTL33D_|I 3.3
SSTL18D_| 1.8/2.5/3.3
SSTL18D II 1.8/2.5/3.3
HSTL18D | 1.8/2.5/3.3
HSTL18D_II 1.8/2.5/3.3
HSTL15D | 1.5/1.8/2.5/3.3

17(90)




3.3

3.3.2 E LVDS &it

GWI1NSE FPGA BANK1/2/3 LVDS
BANK1/2/3 100 BankO 100
LVDS BANKO/1/2/3
LVDS25E MLVDS25E BLVDS25E Gowin
systemlO
LVDS GWINSE-2C&2C Pinout
LVDS 10 100
3-5
[& 3-5 E LVDS &it&-E£EE
GWI1NS-2
% i)%n - ‘ txout+5OQ rxin+
ﬂ@W&%’ ; L>f *ﬂt W%}
txout- rxin- txout- rxin-
A A
10 Buffer 10 Buffer
LVDS25E MLVDS25E BLVDS25E 10
Gowin systemlO
3.3.3 /O i35
3-6 GWI1NSE FPGA 1/10
3-6 I/O iZ Mt ~EE
TCTRL | TCFF >
GND H
SER >
ISI
TDATA | » OUTFF > >0
IODELAY
DS871-1.0 18(90)
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3-7 GWINSE FPGA I/0
E 3-7 /O iIZEMATER
- cl
> DI
— >
|ODELAY » INFF [ > DIN
> —>|
» |EM BN IDES L Rate
Sel - Q
GW1NSE FPGA I/0
EIRIER
3-8 IODELAY GWI1NSE FPGA 1/O
IODELAY 128 x 25ps=3,200ps
[#] 3-8 IODELAY =&
DI [ o o DO
DLY UNIT
SDTAP [ »
SETN | » DLY ADJ [ >DF
VALUE | »
IEM IODELAY
/O 588
3-9 GWINSE FPGA I/0 GW1NSE
FPGA /O INFF
OUTFF TCFF
&l 3-9 GWINS B I/O HFERJ(T~EE
D Q=
o
e
SR

19(90)




3.3

CE (0 enable) (1 enable)
CLK
SR / SET/RESET (disable)
, (register) (latch)
EUEE AR B
(IEM) DDR
3-10 GWINS B IEM ;R EH
CLK[ > [ > LEAD
D[ >— IEM < JMCLK

RESET[ > | [ > LAG

R 3% DES &k
/O DES /O
£ {L38 SER ik
/1O SER /1O
3.34 /O IZBIT{EER
GWI1NSE FPGA I/10
I/0( 1/0 )
INOUT ( )
10 GWI1NSE-2C
IOL6(A,B,C....J) 10
EiBER
/1O 3-11 TC DO
CRU

3-11 ZEERXTH /O BELEWREE

TC [

DO :/—HM.—% |0 PAD

DI <}
SDR =%
SDR /O 3-12

DS871-1.0

3-10

DI
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3 3.3

I/O
[ 3-12 SDR £ T /O iZBLEH~ERE

TCTRL[ > D Q
CE
— >CLK
~ SR
DOUT | D Q| ~—e—{<I10PAD
O_CE | CE
O_CLK | >CLK
O_SR | SR
DIN <]
5ol
ICE > CE
|_CLK [ > >CLK
ISR~ SR
CLK O_CE |ICE
O_CLK I_CLK
O SR | SR
,  SDR /0 Latch
j&F DDR &=
DDR GWINSE FPGA
3-13 DDR PAD FPGA 1:2
3-13 /O iZ%8#) DDR HIAT~EHE
D—»
IDDR —5> Q[1:0]
CLK — >
3-14 DDR PAD FPGA 2:1
3-14 J/O iZ#8#Y DDR $ith R EH
D[1:0] ﬁZL»
ODDR —>»Q
CLK — >

DS871-1.0

I/O
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IDES4 =
IDES4 PAD FPGA 1:4
3-15 I/O 124549 IDES4 M\~ = E

D — >
FCLK —»
PCLK —» IDES4 /> Q[3:0]

CALIB —»

RESET — »

OSER4 &5,
OSER4 PAD FPGA 4:1
[ 3-16 I/O iZ%8# OSER4 #it ~EH

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

RESET —>|

22(90)




3.3

IVideo #3
IVideo PAD FPGA
3-17 /O B4 IVideo N R EE
D—» <«—— CE
FCLK —»
PCLK —» IVideo —4> Q[6:0]
CALIB —>»
RESET —>f
IVideo IDES8/10 1/0
SDR
OVideo ##5
OVideo PAD FPGA

3-18 I/O iZ48HY OVideo Hith ~EE

D[6:0] — /4>

FCLK ——>»

PCLK OVideo 0
—p
IDESS &3
IDESS PAD FPGA

3-19 I/O B8 IDESS MIA R~ =E

D —>»
FCLK ——»,
PCLK ——>
CALIB —»

RESET ——»|

IDES8

7%’ Q[7:0]

OSERS &5,
OSERS

PAD

FPGA

3-20 I/0 iZ48H) OSERS #iH == E

TX[3:0] —4>
D[7:0] —>

FCLK ——»
PCLK ——>
RESET —»

OSERS

/> QlLO]

DS871-1.0

I/0

1/0
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3.3

DS871-1.0

IDES10 {22
IDES10

PAD

FPGA

3-21 I/O iZ#5#9 IDES10 N R~EE

D—»
FCLK ——>
PCLK —»,
CALIB —»|

RESET —>

IDES10

/0> Qo]

OSER10 #&5¢
OSER10

PAD

FPGA

3-22 /O iZ%8H9 OSER10 it m=E

D[9:0] —+4 &>

FCLK ——>
PCLK ——»|
RESET —»

OSER10

HQ

IDES16 23
IDES16

PAD

FPGA

3-23 I/O 1218/ IDES16 it~ = E

D—
FCLK ——>
PCLK ——>»
CALIB ——»|

RESET —»

IDES16

—4> QI15:0]

OSER16 &5,
OSER16

PAD

FPGA

3-24 1/O iB48H OSER16 it R = E

D[15:0] — >

FCLK ——»
PCLK —»
RESET —»|

OSER16

1:10

10:1

1:16

16:1
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3.4 BURERSBEH FRHE R ARR

3.4.1 #fv
GWINSE FPGA
FPGA
B-SRAM FPGA B-SRAM
3 CFU
B-SRAM
1. GWINSE-2C Cortex-M3 SRAM Cortex-M3
/ Cortex-M3 AHB
32bits B-SRAM 8bits
2048 64Kbits FPGA
2. GWINSE-2C GWI1NSE-2C FPGA
B-SRAM 18,432bits(18Kbits) Cortex-M3
SRAM Single Port
Dual Port Semi Dual Port
3-4 B-SRAM
B-SRAM
1 18,432bits
190MHz
Single Port
Dual Port
Semi Dual Port
Parity Bit
ROM
1 36
Mixed Clock Mode
Mixed Data Width Mode
Enable Byte

Normal Read and Write Mode
Read-before-write Mode
Write-through Mode
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3.4.2 FHESRELERN

DS871-1.0

% 3-4 B-SRAM {81}

&b
RE

DIA

DiB

ADA

ADB

CEA

CEB

RESETA

RESETB

WREA

WREB

W > W > 0 > ® > 0 >

BLKSEL

CLKA

CLKB

OCEA

OCEB

W > W >

DOA

O

DOB

O

GWINSE

3-5

FPGA
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3.4

% 3-5 FiESRELETIR
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 x9 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
343 ZHEFBESHERELRLE
GWI1INSE FPGA
3-6 3-7
% 3-6

DS871-1.0

16K x1 | 8Kx2

4K x 4 2K x 8

1Kx 16 | 2Kx9

1K x 18

16K x 1

8K x 2

4K x 4

2Kx 8

1K x 16

2Kx9

1K x 18

27(90)




3.4

® 37 R OBR S EERREEERLEYIR

16K x 1 8K x 2 2Kx8 | 1IKx 16 | 512x32 | 2Kx9 1Kx 18 | 512 x 36
16K X l * * * * *
8K X 2 * * * * *
4K x 4 * * * * *
2K X 8 * * * * *
lK X 16 * * * * *
512x32 * * * * *
2K x 9 * * *
1K x 18 * * *
3.4.4 FIERETIRERCE
B-SRAM byte-enable
/ (WREA,
WREB) byte-enable B-SRAM
3.4.5 RIEHIINEERCE
B-SRAM
9
3.4.6 ESHRIE
. bypass-able
3.4.7 LEIESR
B-SRAM B-SRAM
0 ROM
3.4.8 FiERRRIEEREN
B-SRAM
B-SRAM
A B
BigO#EX
B-SRAM B-SRAM
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3 3.4

B-SRAM
(Normal-write Mode) (Write-through Mode)
(Bypass) 2K x 9bits
3-25
3-25 ik O FE R ER
DI[8:0] —g—>
AD[10:0] —1 >
WRE >
¢t B-SRAM /9> DO[8:0]

CLK ———»
RESET ——»
OCE ——»

BLKSEL[20] — /4> | | BYTE_ENABLE

7 3-8 BRin O FHEE R 5%
A2 (bit)
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 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
Wi =
B-SRAM 3-26
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3.4

& 3-26 Wi O FHEENAEE
DIB[15:0
DIA[15:0] /g > i ADE[>,[9'O]]
ADA[9:0] /5 > 10 '

WREA ———»
CEA ——»
CLKA ——»

RESETA ———»

OCEA ——>»

<«— WREB
<«——— CEB

B-SRAM <«—— CLKB

<«——— RESETB
<«— OCEB

/g > DOB[15:0]
DOA[15:0] < /¢ BYTE_ENABLE
[15:0] 16 D - <«—/3— BLKSEL[2:0]
3-9
% 39 Wip OF MR EERTIR
£ (bit)
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

1K x 16bits

3-27 (A in O FiEENER 1

DIA[15:0] —/g—>
ADA[9:0] —j5—>

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

BLKSEL[2:0] — /5 >

B-SRAM

| | BYTE_ENABLE

% ADB[9:0]

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

-~ /15 > DOB[15:0]

DS871-1.0
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3.4

DS871-1.0

3-10
< 3-10 Ak O FRE ERATIR
£ (bit)
B-SRAM_16K_SD1 16K 16K x 1 16,384 1
B-SRAM_8K SD2 16K 8K x 2 8,192 2
SDp B-SRAM_4K SD4 16K 4K x 4 4,096 4
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 3-28
ROM
3-28 RIEEA FEIER
AD[9:0] —5 >
CE—»
CLK ——»
B-SRAM

BLKSEL[2:0] —/5—>

RESET ———»|

DO[17:0] «—g—
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3 3.4

B-SRAM 16Kbits ROM 3-11 ROM
& 3-11 RiEMEERTI*
A= (bit)
B-SRAM_16K_O1 16K 16K x1 | 16,384 1
B-SRAM_8K_02 16K 8Kx2 |8,192 2
ROM B-SRAM_4K_04 16K 4K x 4 4,096 4
B-SRAM_2K_08 16K 2K x8 | 2,048 8
B-SRAM_1K_ 016 16K 1Kx 16 | 1,024 16
B-SRAM_512_ 032 16K 512 x 32 | 512 32
B-SRAM_2K_09 18K 2K x9 2,048 9
ROMX9 B-SRAM_1K 018 18K 1Kx 18 | 1,024 18
B-SRAM_512_036 18K 512 x 36 | 512 36
RESET
3.4.9 B-SRAM #{EH#E=R
B-SRAM 5 2 ( Bypass
Mode PipelineRead Mode) 3
Normal-write Mode Write-through Mode
Read-before-write Mode)
RIS
B-SRAM
MIKLEIER
36
EHIEN
(Memory Array)
3-29 im0 PhW im0 KMk O TRRAKLEER
AD
DI ——> o
Input Memory .| Output
Register | Array | Register Do
A F A A
CLK
WRE
OCE

DS871-1.0
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3.4

WREA ADA ADB WREB OCE
DIA —>»
Input _| Memory .| Output
Register "l Array Register DOB
CLKA —>»
CLKB
CLKA ADA  ADB CLKB
> e
Input o Input
DIA Register - D Register DIB
WREA Memory WREB
Array
Output | Output |
Register Register
OCEA—> <— OCEB
DOA DOB
BHRERER
3.4.10 AR
3-12 B-SRAM
* 3-12 FSMERBLE 5%
Yes No No
/ Yes Yes No
No No Yes
0 37 B AR R
3-30

DS871-1.0
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CLKA A CLKB
B
3-30 Jh 7 AFEREER
CLKA ADA ADB CLKB
| Input . P Input
DIA Register Register DIB
WREA Memory WREB
Array
| Output | | Output |
Register Register
OCEA —» <«— OCEB
DOA DOB
EERFER
3-31
(CLKA) A /
(CLKB) B
[ 3-31 IEER#RR
WREA ADA ADB WREB OCE
DIA —>»
Input .| Memory .| Output
Register "l Array | Register DOB
CLKA —>
CLKB
B i O PR K
3-32
3-32 Bin O EER
AD
DI ——>»
Input Memory | Output
Register | Array Register DO
Y r L A
CLK
WRE
OCE
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3.5

3.5 A PINEHIR
3.5.1 &1y

GWINSE FPGA

1. GWI1NSE-2C
2. GWINSE-2C GWINSE-2C

3. GWI1NSE-2C GWI1NSE-2C
Flash

32bits /

128 x 32bits
256

30ns
30us
2ms
10ms

IDLE 100uA
60uA /MHz
2.4mA

2.4mA
100,000 /
10

DS871-1.0

Cortex-M3

128 KB (User Flash)

DUAL BOOT

DUAL BOOT
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3.5.2 i AES

3-33 GWINSE FPGA
E 3-33 BRIREFEROES
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 A RINFFAESS St A
1
RESETN |
DIN[31:0] |
ADDR[14:0] |
AE I
CSs I
PROG |
NVSTR |
SERA |
MASE |
OE |
DOUT[31:0] o)
TBIT O /
(1]
3.5.3 TTibhbAR st R
128KB 256 512byte
64  32bits
& 3-14 A PEIRINF AR &
32hits
Al4 | A13 | Al2 | All Al10 | A9 | A8 | A7 A6 A5 | A4 | A3 | A2 | A1l | AO
X8 X7 X6 X5 X4 X3 | X2 | X1 X0 Y5 Y4 | Y3 |Y2 | Y1 YO
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3.5

£ 3-15 A A E R INFHbuEpR ST

32bits
Al4 | A13 | A12 | A1l | Al10 | A9 | A8 | A7 A6 A5 | A4 | A3 | A2 | Al | AO
0/1 0/1 0/1 0/1 0/1 0/1 0/1 | X1 X0 Y5 Y4 | Y3 Y2 |Y1l |YO
3.5.4 H{EER B SR
3-16
%= 3-16 BIEERA S %
MODE CS | AE OE | PROG | SERA | MASE | DIN DOUT | ADDR | NVSTR
IDLE L L L L L L X Z X X
H R H L L L X DOUT | ADDR | L
H R L H L L DIN Z ADDR | H
H R L L H L X Z ADDR | H
H R L L L H X Z ADDR | H
3.5.5 iEHRME
Flash ROM
AE > 5ns AE
OE 1ns DOUT
30ns
3.5.6 GiR{E
flash
1 O
0 1
Flash 0 SRAM AE
PROG NVSTR
> 5ns AE AE
NVSTR > 10ns NVSTR
30us
3.5.7 FEBRERIE
512byte
SERA
MASE
AE SERA NVSTR
> 5ns AE

DS871-1.0
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3 3.60TP

AE NVSTR = 10ns
NVSTR 1
2ms

AE MASE NVSTR

> 5ns AE
AE NVSTR > 10ns
NVSTR 1
10ms
A3
3.6 OTP IAER
OTP SRAM PUF
FPGA User Flash
Intrinsic ID
/
OTP
SRAM PUF
- SRAM
IID BroadKey-Pro
- SRAM PUF
- CSR
- /
3.7 Cortex-M3
3.7.1 &4y
GWI1NSE-2C
USB2.0 PHY ADC 128KB Flash 8KB B-SRAM
PLL OSC 32-bit RISC
Cortex-M3 FPGA
IP
FPGA FPGA IP FPGA
IPs SPI I’)C 13C
FPGA JTAG I/0
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3.7Cortex-M3

DS871-1.0

AHB
126bits
AHB

APB
Timerl
UART

Cortex-M3
AHB2APB

NVIC

JTAG

GPIO
Watchdog

FPGA

Cortex-M3

AHB-Lite

128KB  Flash 8KB

AHB2APB APB

AHB FPGA

B-SRAM
Cortex-M3 Flash ARM

B-SRAM

INTEXPO TARGEXPO
AHB FPGA
GPIO FPGA I/O

APB1 APB2 APB1
UART UartO Uartl
FPGA

Timer0
Watchdog

APB2
Cortex-M3 NVIC

FPGA

AHB
APB

USER_INTO
TPIU

USER_INT1

IntMonitor
TimerO / Timerl / UartO / Uartl /
FPGA

APB1

PLL OSC

3-34
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3 3.7Cortex-M3

[&] 3-34 Cortex-M3 LZEHIHERE

Cortex-M3
Processor Block
L, JTAG IIF |
Cortex-M3 DAP [ d Ll
Core A
Time v
Stamp TPIU IF
Bus-Matrix NVIC L, User_int0/1
Clk/Reset Clock
< Resource
. PLL/OSC
A AHB Extension:
< INTEXPO_ g Memory Sub-System
AHB Extension:
AHB To
AHB < SRAM/FLASH I/F » B-SRAM
Lite
GPIO IIF
S GPIO |e— > FLASH
> AHB2APB IntMonito
Logic Resource
Soft-Core
APB1 APB2 e[ APBVELL I s | [ ic |
UART USB
13C
» UART1 E Type-C
Timer0 |« UART | Others |
» UARTO VE
Timerl [«
» Watchdog
3.7.2 Cortex-M3
GWI1INSE-2C
Thumb-2 ARM
. 8bits  16bits
. /
) ARM7™
- JTAG
- FPB
- DWT
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3.7Cortex-M3

ITM

TPIU
3.7.3 B&5EME
Cortex-M3
BEIERS AHB RE&REREERE:
ICode 32bit AHBLIite
DCode 32bit AHBLIite
32bit AHBLIte

/
APB 32bit APB

S ERFEREE XS T H B ThREEI T4

Bit-banding Bit_band

3.7.4 NVIC
NVIC Cortex-M3

26

USER_INTO USER_INT1
8 0~7 7

DS871-1.0

AHB

Bit_band
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3.7Cortex-M3

DS871-1.0

& 3-17 NVIC HhEfRER
0x00000000 _StackTop
0x00000004 Reset_Handler
0x00000008 NMI_Handler NMI
0x0000000C HardFault_Handler
0x00000010 MemMange_Handler MPU
0x00000014 BusFault_Handler /
0x00000018 UsageFault_Handler
0x0000002C SVC_Handler / SVCall
0x00000030 DebugMon_Handler
0x00000038 PendSV_Handler /
0x0000003C SysTick_Handler /
0x00000040 UARTO_Handler / UARTO
0x00000048 UART1_Handler / UART1
0x00000058 PORTO_COMB_Handler / GPIOO
0x00000060 TIMERO_Handler / TIMERO
0x00000064 TIMER1_Handler / TIMER1
0x00000070 UARTOVF_Handler / UARTO/UART1
0x00000074 USER_INTO / Flash
0x00000078 USER_INT1 / Flash
0x00000080 PORTO_0O_Handler / GPIOO 0
0x00000084 PORTO_1 Handler / GPIOO 1
0x00000088 PORTO_2_ Handler / GPIOO 2
0x0000008C PORTO_3 Handler / GPIOO 3
0x00000090 PORTO_4 Handler / GPIOO 4
0x00000094 PORTO_5 Handler / GPIOO 5
0x00000098 PORTO_6_Handler / GPIOO 6
0x0000009C PORTO_7_Handler / GPIOO 7
0x000000A0 PORTO_8 Handler / GPIOO 8
0x000000A4 PORTO_9 Handler / GPIOO 9
0x000000A8 PORTO_10_Handler / GPIOO 10
0x000000AC PORTO_11 Handler / GPIOO 11
0x000000B0 PORTO_12_Handler / GPIOO 12
0x000000B4 PORTO_13 Handler / GPIOO 13
0x000000B8 PORTO_14 Handler / GPIOO 14
0x000000BC PORTO_15 Handler / GPIOO 15
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3.7Cortex-M3

3.7.5 BEhER

ARM
UART PC
UARTO
Flash TimerO Timerl
. O0x4(EOP)
3.7.6 BHE)&;
48bits ITM TRCENA
TRCENA DEMCR 24 Cortex-M3
DWT ITM
& 3-35 DEMCR HE %
DEMCR
31 \ 25 2423 201918 17 1615 \11109 8|7 65 4|3 0
Reserved Reserved Reserved
TROENA— MON_REQJ VC_HARDERR—‘
MON VC INTERR——
MON_PEND—— VC BUERR—
MON EN—— VC STATFERR——————
B VCOHKERR — |
VC NOOPEFRR—
VC MMBRR—————————————
Reserved
VC
TRCENA DWT ITM
0 DWT ITM
1 DWT ITM
3.7.7 N £%
GWI1INSE-2C Timer0 Timerl
APB1
Timer0 Timerl 32bits
0 TIMERINT
INTCLEAR
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3 3.7Cortex-M3

EXTIN EXTIN 0 1

0
1
EXTIN
EXTIN
Timer0 EXTIN GPIO[1]
Timerl EXTIN GPIOI[6]

& 3-36 Timer0/ Timer1 Z5HHERE]

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

PWRITE P »

aE— Reload value Edge detection Synchronizer

CTRL[2]

Decrement EXTIN

CTRL[0]

PWDATA[31:0] —p»| v

PREADY — ! Val==1
PSLVERR ——
PRDATA[31:0] —|
ECOREVNUM[3:0] ——>

X » TIMERINT

CTRL[3]

A

Timer0/ Timerl Timer0 0x40000000
Timerl 0x40001000
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3.7Cortex-M3

%% 3-18 Timer(0/ Timerl F1F2%

(3]
CTRL 0x000 / 4 0x0 {ﬂ
[0]
VALUE 0x004 / 32 | 0x00000000
RELOAD 0x008 / 32 | 0x00000000
INTSTATUS/
INTGLEAR | 0X00C / 1 0x0 [0] 1
PID4 0XFDO 8 0x04 ID 4
PID5 0XFD4 8 0x00 ID 5
PID6 OXFDS 8 0x00 ID 6
PID7 0XFDC 8 0x00 ID 7
PIDO OXFEO 8 0x22 ID 0
PID1 OXFE4 8 0XB8 ID 1
PID2 OXFES 8 0X1B ID 2
PID3 OXFEC 8 0X00 ID 3
CIDO OXFFO 8 0XO0D ID 0
CID1 OXFF4 8 0XFO ID 1
CID2 OXFF8 8 0X05 ID 2
CID3 OXFFC 8 0XB1 ID 3
3.7.8 UART
GW1NSE-2C UART UARTO UART1
APB1 921.6Kbits/s
UARTO UART1 8
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3.7Cortex-M3

[& 3-37 APB UART Buffering

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

A

H Write buffer H Shift register ’—»TXD

A A
A
TX FSM
A
.| Baud rate
APB "l generator
interface
A
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 UART1 CTRL[6] 1
APB UARTO UART1 APB
“‘OK” UART
BAUDDIV
BAUDTICK 16
UART CTRLJ[O] TXEN UART
1/O UART
STATE
STATE
UARTO UART1 UARTO 0X40004000
UART1 0X40005000

DS871-1.0
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3.7Cortex-M3

2 3-19 UARTO/UART1 & 78§

8
DATA 0x000 8 Ox--
(3] 1
STATE 0x004 4 0x0 E} 1
[]
[6]
(3]
CTRL 0x008 7 0x00 {‘3‘}
(2]
[1]
[0]
[3] 1
INTSTATUS/ [2] 1
INTCLEAR | 9X00C 4 0x0 [1] 1
[] 1
BAUDDIV | 0x010 20 | 0x00000 [19:0]1 A
PID4 OXFDO 8 0x04 ID 4
PID5 OXFD4 8 0X00 ID 5
PID6 OXFD8 8 0x00 ID 6
PID7 OXFDC 8 0x00 ID 7
PIDO OXFEO 8 0x21 ID 0
PID1 OXFE4 8 0XB8 ID 1
PID2 OXFES 8 0X1B ID 2
PID3 OXFEC 8 0X00 ID 3
CIDO OXFFO 8 0X0D ID 0
cID1 OXFF4 8 OXFO ID 1
CID2 OXFF8 8 0X05 ID 2
CID3 OXFFC 8 0XB1 ID 3
3.7.9 &1
GWINSE-2C Watchdog APB1
32bits WDOGLOAD
Watchdog WDOGINT
WDOGCLKEN Watchdog
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3.7Cortex-M3

DS871-1.0

Watchdog 0
WDOGRES WDOGCLK
WDOGLOAD
Watchdog
0 Watchdog
Watchdog
& 3-38 Watchdog ##{EA =
Count down Counter reloaded
- without - and count down -
— T reprogram — ~—without reprogram _— T
(/ Watchdog is \ /Counter reach(b /Counter reaches\)

\ ozt _/ ™ N

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 Watchdog 0x40008000.
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3.7Cortex-M3

& 3-20 Watchdog F772%
WDOGLOAD 0x00 / 32 OXFFFFFFFF | Watchdog
WDOGVALUE 0x04 32 OXFFFFFFFF | Watchdog
Watchdog
WDOGCONTROL 0x08 / 2 0x0 [1]
[0]
WDOGINTCLR 0x0C - 0x- Watchdog
WDOGRIS 0x10 0x0 Watchdog
WDOGMIS 0x14 1 0x0 Watchdog
WDOGLOCK 0xC00 / 32 0x0 Watchdog
WDOGTCR 0xFO0 / 1 0x0 Watchdog
WDOGTOP OxF04 2 0x0 Watchdog
WDOGPERIPHID4 | OXFDO 8 0x04 ID 4
WDOGPERIPHID5 | OXFD4 8 0x00 ID 5
WDOGPERIPHID6 | OXFDS8 8 0x00 ID 6
WDOGPERIPHID7 | OXFDC 8 0x00 ID 7
WDOGPERIPHIDO | OXFEO 8 0x24 ID 0
WDOGPERIPHID1 | OXFE4 8 0XB8 ID 1
WDOGPERIPHID2 | OXFE8 8 0X1B ID 2
WDOGPERIPHID3 | OXFEC 8 0X00 ID 3
WDOGPCELLIDO 0XFFO 8 0X0D ID 0
WDOGPCELLID1 OXFF4 8 0XFO ID 1
WDOGPCELLID2 OXFF8 8 0X05 ID 2
WDOGPCELLID3 OXFFC 8 0XB1 ID 3
3.7.10 GPIO
GWINSE-2C AHB GPIO
GPIO FPGA GPIO 16bits I/0
GPIO
GPIO GPIO 0x40010000
DS871-1.0 49(90)




3.7Cortex-M3

% 3-21 GPIO 52
DATA 0x0000 / 16 Ox---- [15:0]
DATAQOUT 0x0004 / 16 0x0000 [15:0]
[15:0]
1
OUTENSET 0x0010 / 16 0x0000 0
1
0
OUTENCLR 0x0014 / 16 0x0000 [15:0]
[15:0]
1 ALTFUNC
ALTFUNCSET 0x0018 / 16 0x0000 0 ALTFUNC
0 GPIO /O
1 ALTFUNC
ALTFUNCCLR 0x001C / 16 0x0000 [15:0]
[15:0]
1
INTENSET 0x0020 / 16 0x0000 0
:0
1
[15:0]
1
INTENCLR 0x0024 / 16 0x0000 0
0
1
INTTYPESET 0x0028 / 16 0x0000 [15:0]
INTTYPECLR 0x002C / 16 0x0000 [15:0]
INTPOLSET 0x0030 / 16 0x0000 [15:0]
INTPOLCLR 0x0034 / 16 0x0000 [15:0]
INTSTATUS/
INTCLEAR 0x0038 / 16 0x0000 1
0x0400-
MASKLOWBYTE OXO7FC / 16 0x0000 -
0x0800-
MASKHIGHBYTE OXOBEC / 16 0x0000 -
0x0C00-
Reserved OXOFCE - - Reserved
PID4 OXFDO 8 0x04 ID 4
PID5 OXFD4 8 0x00 1D 5
PID6 OXFDS8 8 0x00 ID 6
PID7 OXFDC 8 0x00 1D 7
PIDO OXFEO 8 0x20 ID 0
PID1 OXFE4 8 0XB8 ID 1
PID2 OXFES8 8 0X1B ID 2
PID3 OXFEC 8 0X00 ID 3
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3.7Cortex-M3

CIDO 0XFFO 8 0X0D ID 0
CID1 O0XFF4 8 0XFO ID 1
CID2 OXFF8 8 0X05 ID 2
CID3 OXFFC 8 0XB1 ID 3
3.7.11 ARk iw O
Cortex-M3 JTAG TPIU
FPGA JTAG IEEE1149.1
JTAG-DP
JTAG-DP
IR IR JTAG
DR JTAG-DP

DS871-1.0
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3 3.7Cortex-M3

3.7.12 A 7ERRsH
& 3-39 A fEmst

OXFFFF_FFFE

Reserved OXEDOO_EDO0
NVIC
System OXEDO0_F100

sTick
Control Y OXEDOO_ED10

Soace
0 0000 LS 0x4001_1000
Reserved NED0000 OxEDOO_EDOO GPIO
For External 0x4001_0000
Devices
0XA000_0000 Watchdog
Reserved 0x4000_8000

For External UART1
FRAM 0x4000_5000
X6000_0000 UARTO

Peripheral 0x4000_4000

0 0000 Timerl
Reserved X000 4000 0x4000_1000
FAM___|0x2000 0000 Timer0

- 0x4000_0000

Reserved

0x0002_0000
0x0000_0000

Code flash

3.7.13 is A5 SHaik
%% 3-22 Cortex-M3 A5 S

FCLK

PORESETN

SYSRESETN

GPIO

IOEXPOUTPUTO

(150 GPIO

IOEXPOUTPUTENO

(150 GPIO

IOEXPINPUTI

(150 GPIO

UART

UARTOTXDO UARTO

UART1TXDO UART1

UARTOBAUDTICK UARTO

UART1BAUDTICK UARTO

UARTORXDI UARTO

UART1RXDI UART1

AHB Lite TO SRAM

MTXHRESETN SRAM

SRAMOADDR SRAM
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3.7Cortex-M3

DS871-1.0

[12:0]

SRAMOWREN SRAM
[S?’Fle;Aol}/IOWDATA SRAM
SRAMOCS SRAM
SRAMORDATA SRAM
AHB Lite TO Flash

TARGFLASHOHSEL Flash
TARGFLASHOHADDR[28:0] Flash
TARGFLASHOHTRANS[1:0] Flash
TARGFLASHOHWRITE Flash
TARGFLASHOHSIZE[2:0] Flash
TARGFLASHOHBURST[2:0] Flash
TARGFLASHOHPROTI[3:0] Flash
TARGFLASHOMEMATTR[1:0] Flash
TARGFLASHOEXREQ Flash
TARGFLASHOHMASTER]3:0] Flash
TARGFLASHOHWDATA[31:0] Flash
TARGFLASHOHMASTLOCK Flash
TARGFLASHOHREADYMUX Flash
TARGFLASHOHAUSER Flash
TARGFLASHOHWUSER][3:0] Flash
TARGFLASHOHRDATA[31:0] Flash
TARGFLASHOHRUSER[2:0] Flash
TARGFLASHOHRESP Flash
TARGFLASHOEXRESP Flash
TARGFLASHOHREADYOUT Flash
AHB Lite TARGEXPO

TARGEXPOHSEL

TARGEXPOHADDR[31:0]

TARGEXPOHTRANS[1:0]

TARGEXPOHWRITE

TARGEXPOHSIZE[2:0]

TARGEXPOHBURST[2:0]

TARGEXPOHPROT[3:0]

TARGEXPOMEMATTR[1:0]

TARGEXPOEXREQ

TARGEXPOHMASTER[3:0]

TARGEXPOHWDATA[31:0]

TARGEXPOHMASTLOCK

bit band
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3.7Cortex-M3

DS871-1.0

TARGEXPOHREADYMUX

TARGEXPOHAUSER

TARGEXPOHWUSER[3:0]

TARGEXPOHRDATA[31:0]

TARGEXPOHREADYOUT

TARGEXPOHRESP

TARGEXPOEXRESP

TARGEXPOHRUSER[2:0]

AHB Lite INTEXPO

INITEXPOHRDATA[31:0]

INITEXPOHREADY

INITEXPOHRESP

INITEXPOEXRESP

INITEXPOHRUSER[2:0]

INITEXPOHSEL

INITEXPOHADDR[31:0]

INITEXPOHTRANS[1:0]

INITEXPOHWRITE

INITEXPOHSIZE[2:0]

INITEXPOHBURST[2:0]

INITEXPOHPROT[3:0]

INITEXPOMEMATTR[1:0]

INITEXPOEXREQ

INITEXPOHMASTER[3:0]

INITEXPOHWDATA[31:0]

INITEXPOHMASTLOCK

INITEXPOHAUSER

INITEXPOHWUSER

APB

APBTARGEXP2PSTRB[3:0] APB
APBTARGEXP2PPROT[2:0] APB
APBTARGEXP2PSEL APB
APBTARGEXP2PENABLE APB
APBTARGEXP2PADDR[11:0] APB
APBTARGEXP2PWRITE APB
APBTARGEXP2PWDATA[31:0] APB
APBTARGEXP2PRDATA[31:0] APB
APBTARGEXP2PREADY

APBTARGEXP2PSLVERR SLVERR
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3.8USB2.0 PHY

SYSRESETN
MTX_HRESET N MCU lash
JTAG
DAPTDO JTAG
DAPJTAGNSW b1 JTAG
DAPNTDOEN JTAG
DAPSWDITMS JTAG
DAPTDI JTAG
DAPNTRST JTAG
DAPSWCLKTCK JTAG
TRACE
TPIUTRACEDATA[3:0] Trace
TPIUTRACECLK Trace
USER_INTO Flash
USER_INT1 Flash
INTMONITOR | ' GPIO  APB1
3.8 USB2.0 PHY
3.8.1 44 H#EA
GWI1NSE FPGA USB2.0 PHY
480Mbps USB1.1 1.5/12Mbps
382 inORSHIESHR
USB2.0 PHY UTMI+digital UTMI+AFE Analog Front End
USB USB PHY

DS871-1.0
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3.8USB2.0 PHY

DS871-1.0

%< 3-23 USB2.0 PHY x5

CLK @] 8bit 60MHz
16bit 30MHz

RESET [

2’b00 HS
XCVRSEL I 2’b01 FS

2’b10 LS

2’b11 FS LS LS
TERMSEL I 0 HS

1 FS
SUSPENDM I

2’b00 SEO
LINESTATE[1:0] @] 2’b01 'J

2’b10 'K

2’b11 SE1

2’b00
OPMODE [1:0] | 2’b01

2’b10 NRZI

2’b11
DP [@] USsB
DM [@] USsB
DATAIN[7:0] [ 8bit USB
DATAIN[15:8] [ 8bit USB
TXVLD | 8bit DATAIN[7:0]
TXVLDH | 8bit DATAIN[15:8]
TXREADY O
DATAOUT][7:0] O 8bit USB
DATAOUTI[15:8] @] 8bit USB
RXVLD o 8bit DATAOQOUTI[7:0]
RXVLDH 0 8bit DATAOUT[15:8]
RXACTIVE
RXERROR
IDPULLUP [ ID
IDDIG O 0 mini-A

1 mini-B

56(90)




3 3.8USB2.0 PHY

A/B
SESSVLD @] 0 Vbus<0.8V
1 Vbus>2V
Vbus
VBUSVLD @] 0 Vbus<4.4V
1 Vbus >4.75V
Vbus
ADPSNS O 0 Vbus<0.2V
1 Vbus>0.55V
ADP
ADP_PRBEN I 1
0
Vbus
ADPPRB @] 0 Vbus<0.6V
1 Vbus>0.75V
Vbus
CHARGVBUS I 0
1
Vbus
DISCHARGEVBUS | | 0
1
DP 15K
DPPD I 0 DP
1 DP
DM 15K
DMPD I 0 DM
1 DM
DPPD DMPD 1
HOSTDIS 0] 0
1
DATAOUTI[7:0]
TXBITSTUFFEN I 0
1
DATAOUT[15:8]
TXBITSTUFFENH I 0
1
0 FS LS
FSLSSERIAL I 1 FS LS
TXENN | FSLSSERIAL 1
TXDAT I FSLSSERIAL 1
TXSEO I FSLSSERIAL 1 0
RXDP @] FSLSSERIAL 1
RXDM O FSLSSERIAL 1
RXRCV O FSLSSERIAL 1
VBUS 10 VBUS
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3.8USB2.0 PHY

DS871-1.0

ID I

XIN I

12MHz~24MHz

XOUT O

REXT I

1% 12.7K

LBKERR O

0
1

BIST
BIST

INTCLK I

SoC

CLKRDY

O

PLL

CLK480PAD

O

480MHz

SCAN

SCANCLK I

SCANEN I

SCANMODE I

TRESETN I

SCANIN1 I

SCANIN2 I

SCANINS I

SCANIN4

SCANINS

SCANING

SCANOUT1

SCANOUT2

SCANOUT3

SCANOUT4

SCANOUT5

O/0o|l0|O0|O|O0O

SCANOUT6

% 3-24 USB2.0 PHY 22

DATABUS16_8

1
0

16bit
8bit

CLK
CLK

30MHz
60MHz

ADP_PRBEN

ADP

TEST_MODE[0]

BIST

TEST_MODE[4]
TEST_MODE[1]

BIST

2’b00
2’b01
2’b10
2’b11

BIST

BIST

BIST
FSBUS BIST

TEST_MODE[2]

0
1

8bit BIST

16bit

BIST

TEST_MODE[3]

0

BIST
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3 3.9ADC

1 BIST
HSDRV1
HSDRVO
CLK_SEL 0 XIN/XOUT
1 SoC INTCLK
M 0
01
1
M[3 0] 2 2
3 3
15 15
N 6'101000
2 63
0 1
N[5 0] 2:2
3 3
63 63
40UA
2'b00  30UA
Cl1 0] 2'b01 40UA
2'b10  50uA
2'b11  60UA
0
FOC_LOCK 0 PLL
1
3.9 ADC
3.9.1 FFiE#tAR
GWI1NSE FPGA 8 12bit SAR
ADC
1MHz

>81dB SFDR >62db SINAD
INL<1LSB DNL<0.5LSB
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3.9ADC

3.9.2 I AES

DS871-1.0

% 3-25 ADC OS2

CLK | - fclk 16
PD I 1
SoC I 1MHz
S[2 0] |

CH[7:0] |

EOC @)

B[11 O] O |AD

< 3-26 HiEEEEER

S[2 0]

3'b111 CHI7]

3'b110 CH[6]

3'b101 CH[5]

3’b100 CH[4]

3'b011 CH[3]

3'b010 CH[2]

3’001 CHI[1]

3’b000 CHIO]
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3 3.10

3.10 B}

FPGA GWI1NSE
FPGA (GCLK)
GCLK HCLK (PLL)
(DLL)
3.10.1 £ BT $hpLE
GCLK GWI1NSE FPGA L R
8 GCLK GCLK

[&] 3-40 GW1NSE-2C B35 35

1/0 Bank0
| Ll |
T
o — 0
wl L R L™
3 3
o B
B
| . |
1/0 Bank2
| 1oBank || HCLK
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3.10

& 3-41 GCLK &R R=

CE CE
_— ~—
GCLKO _~ g - o g . GCLKO
Sldge Righ 3
m = = m
~— -

CE CE
4_)/ o e GCLK1
GCLKI _~ © - o 9

Q & (4 $ ca}} Q
] ‘{f g
~— -

CE CE
GCLK2 o s GCLK2

lw) o

S «w&E B %J—» Q

Ak =R
~ -

CE CE

GCLK3 — -~ GCLK3
lw) Q
2 ld 8l ¢>8}, 2
S (4 %
- ‘{" g
~— —

CE CE
4_)/ o e GCLK4
GCLK4 _~ © o m}} o)

Q ) ) Q
e ‘{" @ mEPSg
~— -
CE CE
o s GCLK5
v o
GCLK5 84{3‘?@ :’Q%}»%
m - = m
~ -

SELECTOR[3:0] | SELECTOR[3:0]
Fef= =y
GCLK6 EQ— GCLK6

5 8 >
= =i
SELEiTOR[S:O] SELECTOR[3:0]

a
;
GCLK7 | o o | GCLK7
a o ——>
3 f@C: v

DQCE(Dynamic Quadrant Clock Enable)
GCLKO~GCLK5

<

GCLKO~GCLK5 GCLKO~GCLK5
3-42 DQCE &#RERE
DQCE
CE[ » D Q
>>CLK
CLKIN[ }

DS871-1.0

——1 > CLKOUT
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3 3.10

GCLK6~GCLK7 DCS(Dynamic Clock Selector)
3-43 CRU

3-43 DCS #OREE

CLKSEL[3:0] [ 4>

SELFORCE D

CLKO [ >—>

DCS ——{ > cLkouT
CLKI[ >
CLK2 [ >
CLK3[ > »
DCS
1. DCS Rising Edge
1

3-44
3-44 DCS Rising Edge & TR FREE

CI_I‘(SEI_[U] Js‘.\.’itcﬁ to clkD at next clkD rising E:IgEI

At next clkD rising edge cutput goes to ™1™

CI_I‘(SEI_[I] At next clkl rising edge cutput goes to "1
CLKO
CLK1 ] I | I | L I | I | I | I | / l I |
¥ h J ¥

CLKOUT I [ | I I | I | ||

2. DCS Falling Edge

0
3-45

3-45 DCS Falling Edge X TR FREE
CLKSEI—[U] Q switch to okl at nest clkl falling EJHL\ I
CLKSEL[1] \ I \Af next clkD falling edge cutput goes to 0" | At et clid falling edge output goes to "0
CLKD
CLK1 [ % I |
CLKOUT r r /

3. Clock Buffer
DCS Clock buffer

3.10.2 $ifEE

PLL Phase-locked Loop
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3 3.10

GW1NSE FPGA PLL
( )
PLL 3-46
& 3-46 PLL ;- EE
IDSEL[5:0] ODSEL[5:0]

U D

Detector

> LOCK

CLKIN > > IDIV ——>

PFD >

+ —>» VCO —» VCODIV
ICP

CLKFB > —>
> CLKOUTP
FDIV —> «—| LPF |e» PS&DCA
>
k 4 i D/ISV > CLKOUTD3

FBDSEL[5:0] [ >
SDIV
)D»D CLKOUTD
\ \ \ \ Ja A Ja

L 0]

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

> CLKOUT

v

v

TT

PLL PLL
PLL
PLL
GWINSE FPGA PLL
3MHz~450MHz
VCO 400MHz~1500MHz
CLKOUT 3.125MHz~750MHz
PLL CLKIN

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

feikouto = feLkout/SDIV
ferp = feLkin/IDIV = fekout/FDIV

hrwbE

feran CLKIN
fokour CLKOUT — CLKOUTP

foours  CLKOUTD CLKOUTD  CLKOUT
fors  PFD

IDIV FDIV ODIV SDIV
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3.10

PLL 3-27
% 3-27 PLL i OENX
CLKIN[5 0]
CLKFB
RESET PLL
RESET_P PLL Power Down
RESET_| IDIV
RESET_S SDIV  DIV3
IDSEL[5 O] IDIV 1~-64
FBDSEL [5 0] FDIV 1~-64
PSDA[3 0] ( )
DUTYDA[3 0] ( )
FDLY [3 0] CLKOUTP
CLKOUT
CLKOUTP
CLKOUTD CLKOUT CLKOUTP SDIV
CLKOUT CLKOUTP DIV3

CLKOUTD3 DIV3 3

PLL
LOCK 1

0

3.10.3 =X ¢
GWINSE FPGA HCLK I/0

3-47

3-47 GWINSE-2C HCLK == #

1/0 BankO
| Ll |
T
S o)
Wl L R w
3 3
& x
B
| Ll |
1/0 Bank2
| 1oBank || HCLK
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3 3.11

3.10.4 IEREIHEIR

GWINSE FPGA DLL
Delay-locked Loop 3-48
3-48 GWINSE-2C HIER iR &R E
RESET —— >
> STEP
STOP——»

DLL
CLKIN ——»

——>» LOCK

UPDNCNTL——»
CLKIN GCLK HCLK
STEP BANK STEP
3.11 K%k
CRU GWI1NSE FPGA
-
3.2 &2/EEN
GWI1INSE FPGA
/ / CFU 1/0
| = |
3.13 wiIZELE
GWI1NSE FPGA SRAM Flash Flash
Flash Flash
DUAL BOOT Flash
GWI1INSE FPGA JTAG
GowinCONFIG 6
AUTO BOOT SSPI MSPI DUALBOOT SERIAL CPU
JTAG AUTO BOOT Gowin FPGA
3.13.1 SRAM 4RiIE
GWI1NSE FPGA SRAM
3.13.2 Flash 4&%2
Flash Flash
Flash SRAM
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3 3.14

“ / " GWI1NSE
FPGA Flash
GWI1NSE FPGA
=H =
3.14 FA &R
GWINSE FPGA
+ 5% MSPI
GWI1NSE FPGA 3-28
= 3-28 GWINSE-2C K I S&iRA0 4 H 5a
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?

(1]
2] MSPI

64
fou=240MHz/Param
Param 2~128
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4.1

4.1 TE%H

* 41 B HATEE
Vee -0.5v 1.32v
Vecox I/O Bank -0.5V 3.75V
v LX -0.5v 1.98V
cex UX 05V | 3.75V
Storage Temperature -65 +150
Junction Temperature -40 +125
+F4-2
Vee 1.14V 1.26V
Vecox I/O Bank 1.14V 3.465V
LX 1.71V 1.89V
Veex Ux 2.375V 3.465V
( )
Ticom (Junction temperature Commercial operation) 0 +85
( )
TInD (Junction temperature Industrial operation) -40 +100
TravP (Power supply ramp rates for all power supplies) | 0.01mV/us | 10mV/us

DS871-1.0

GWINSE-2C Pinout
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4.2ESD

4.2 ESD Mg

DS871-1.0

7 4-3 BRI
e 10 0<Vin<Vi(MAX) TBD
(Input or I/O leakage current)
% 4-4 GWINS ESD - HBM
CS36 QN32 QN48 Loz
ngNSE'Z HBM>1,000V | HBM>1,000V | HBM>1,000V | HBM>1,000V
ngNSE'Z HBM>1,000V | HBM>1,000V | HBM>1,000V | HBM>1,000V
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4 4.2ESD
%R 4-5 GWINS ESD - CDM
CS36 QN32 QN48 LQ144
SWINSEZ | cDM>500v | CDM>500v | CDM>500v | CDM>500V
ngNSE'Z CDM>500V CDM>500V CDM>500V CDM>500V
= 4-6 HETIFEEAMNERB ST
1’0 Veco<Vin<Vin(MAX) - - 210pA

Lyl (Input or I/O
leakage) OV<Vin<Veco - - 10pA
I/10

lpu (I/0 Active Pull-up | 0<Vn<0.7Vcco -30pA - -150pA
Current)

I/0

IPD (|/O Active VIL(MAX)<VIN<VCCO 30|.1A - 150|JA
Pull-down Current)

lgHLs (Bus Hold Low Vin=ViL(MAX) 30pA - -
Sustaining
Current)

leHHS (Bus Hold High Vin=0.7Vcco -30pA - -
Sustaining
Current)

I 0sVinsV - - 150pA

BrLO (Bus Hold Low m=reeo H
Overdrive Current)

I 0sVinsV - - -150pA

BHHO (BusHoldHigh INSVcco H
Overdrive Current)

Veut (Bus hold trip ViL(MAX) | - ViH(MIN)
points)

I/0
¢l (I/O Capacitance) SpF 8pF
Vceo=3.3V, Hysteresis= Large - 482mVv | -
Vceo=2.5V, Hysteresis= Large - 302mV | -
Vceo=1.8V, Hysteresis= Large - 152mvV | -

Vier (Hysteresis for Vcco=1.5V, Hysteresis= Large - 94mvV -
Schmitt Trigge Vceo=3.3V, Hysteresis= Small - 240mV | -
inputs) Vcco=2.5V, Hysteresis= Small - 150mv | -

Vceo=1.8V, Hysteresis= Small - 75mV -
Vceo=1.5V, Hysteresis= Small - 47mV -
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4.2ESD

= 4-7 B7SHR (Static Supply Current)

Core TBD TBD
lec Veex=3.3V UX SC\:’”NSE' TBD
VCCX=2-5V
Veex UX GWINSE- | TBD TBD TBD
| VCCX=3-3V 2C
cex Veex GWINSE- | TBD TBD TBD
Veex=2.5V UX 2C
leco I/0 Bank UX GWINSE- | TBD TBD TBD
(Vcco:2.5V) 2C
e Core UX GWINSE- | TBD TBD TBD
Veex=3.3V 2C
lox Veex Ux GWINSE- | TBD TBD TBD
Veex=3.3V 2C
| /0 Bank GWINSE. TBD TBD TBD
cco UXx 2C
(VCCOZZ.SV)

DS871-1.0
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4.3DC

4.3 DC S 4514

DS871-1.0

#+ 4-8 /O HETIERH
3R A Veeo(V) AT RIH) Vree(V)
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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4.3DC

4-9 I0B B DC LS 4¥M4 (IOB Single - Ended DC Electrical Characteristic)

Vi Vin VoL Von loc lon
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
4 4
LVCMOS15 | -0.3V | 0.35*Vcco 065Veeo | 36v| Y Veco 04V g 8
02V | Veeo0.2V |01 |-01
2 -2
LVCMOS12 | -0.3V | 0.35*V¢co 065Veco | 36v| Y Veco 04V g -6
02V | Veeo0.2V |01 | -01
PCI33 -0.3V | 0.3*Veco 0.5*Veco 3.6V| 0.1%Veeo | 0.9Veco | 15 | -05
SSTL33 | | -0.3V| Vrer0.2V Veeet0.2V | 3.6V 0.7 Veeorl1V | 8 8
SSTL25 | | -0.3V| Veer-0.18V | Vaert0.18V | 3.6V | 0.54V | 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| Veer-0.125V | Veert0.125V | 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 Vrert 0.1V | 3.6V NA NA NA | NA
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4 4.4
£ 4-10 I/O Z£4%y DC B 54514 (IOB Differential Electrical Characteristics)
LVDS25
VinaVing (Input Voltage) 0 ) 24 |V
Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 005 |- 235 |V
(Differential Input Difference
V1D Threshold Between the Two | £100 - - mV
reshold) Inputs
Power On or
Iin (Input Current) Power Off - - +10 MA
(Output High Voltage _ ) )
Von for Vop of Vo) Rt =100Q 1.60 \%
(Output Low Voltage _ i i
VoL for Vop or Vo) Rt =100Q 0.9 \%
(Output Voltage (Mop - Vom),
Voo Differential) R1=1000 250 1350 1450 | mV
AVop (Change in Vop Between High - - 50 mV
and Low)
Vos (Output Voltage Offset) (VO_P * Vow)/2, 1.125 |1.20 |1.375 |V
Rr=100Q
(Change in Vos ) )
AVos Between High and Low) 50 mv
ls Voo =0V - - 15 | mA
4.4 FF4FH
4.4.1 AEHX4FE
& 4-11 CFU NSRS H
Min Max
tLUT4_CFU LUT4 (LUT4 delay) - 0.674 ns
tLUTS_CFU LUTS (LUT5 delay) - 1.388 ns
tLUTG_CFU LUT6 (LUTG delay) - 2.01 ns
tLUT7_CFU LUT7 (LUT? delay) - 2.632 ns
tLUTS_CFU LUT8 (LUT8 delay) - 3.254 ns
/ (Set/Reset to
fsr_cru Register output) 1.86 ns
(Clock to Register |
tco cru output) 0.76 ns
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4 44
£ 4-12 B-SRAM AIEPRIFS ¥
Min Max
BSRAM /
tcoap_BsrAM (Clock to output time of read - 5.10 ns
address/data)
BSRAM
fcoor_Bsram (Clock to output time of output register) i 056 | ns
% 4-13 DSP N FESH
Min Max
(Clock to |
fcor_psp output time of input register) 480 | ns
(Clock to |
fcopr_psp output time of pipeline register) 240 | ns
(Clock to |
fcoor_pse output time of output register) 0.84 | ns
& 4-14 Gearbox
FMAXppr 2:1Gearbox 410 MHz
FMAXpes4 4:1Gearbox 410 MHz
FMAXpEess 8:1Gearbox 410 MHz
FMAXvipeo 7:1Gearbox 390 MHz
FMAXpEes1o 10:1Gearbox 410 MHz
FMAXoppr 1:2Gearbox 355 MHz
FMAXoser4 1:4Gearbox 360 MHz
FMAXosers 1:8Gearbox 355 MHz
FMAXovipeo 1:7Gearbox 355 MHz
FMAXoser10 1:10Gearbox 355 MHz
4.4.2 PRI X451
R 4-15LUT ShERFF L4514
-5 -6
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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44

2 4-1610 5%
Min Max
fmax 10 (C;W1NSE'2 - 150M Hz
fmax_Lvos LVDS ngNSE_Z - 400M Hz
+ 4-17 kAR L5 E
WI1INSE-2 114MH 120MH 126MH
(0~+85 ) G SE-2C z OMHz 6MHz
fMAX
(-40 ~ +100 ) GWI1NSE-2C 108MHz 120MHz 132MHz
tor 43% 50% 57%
topaiT 0.01UIPP 0.012UIPP 0.02UIPP
= 4-18 PIHEMEXEH
Fin 3MHz - 450MHz
Fout Fvco/128 - Fvco/2
Fyco 400MHz - 1500MHz
tor DUty Cycle - 00625Tp||
TPAS - 00625Tp||
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4.5Cortex-M3

4.5 Cortex-M3 BB S 454

4.5.1 DC 5454
F+ 4-19 R4S

lvee VCC 100 mA
lvss VSS -100 mA
ling +/-5 mA
452 AC BS54
&R 4120 FHSH

fHCLK AHB 30 MHz
fpc|_|( APB 70 MHz
DS871-1.0
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4.6 ARPIRFR S

4.6.1 DC BS54
& 4-21 RN DC BS4H%
IVCCreas | Ve - 1.4 mA
IVCCXiead | Veex - 0.6 mA
IVCCprog | Vec : 0.2 mA
IVCCXprog | Veex : 2.2 mA
IVCCerase Vce - 0.2 mA
IVCCXerase | Veex - 2.3 mA
libLE-vee Vcc IDLE - 10 uA
libLE-veex Veex IDLE - 100 UA
Iy - 0.1 uA
lLo - 0.1 uA
1.14 1.26 V
Vrer 1.176 1.224 Vv
Vermersy 0.94 1.06 \%
0.97 1.03 \%
Vi - 0.1*Vcc \Y
ViH 0.9* Ve - V
VoL - 0.1* Vce V
VoH 0.9* Ve - V
trrOG - 30 us
tser - 2 mA
tvER - 10 mA
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4.6

4.6.2 AC BB S 454

F+ 4-22 ARINERFSH
tAS 2 - ns
tHS 2 - ns
tS 5 - ns
tH 5 - ns
tDS 5 - ns
tDH 5 - ns
tAC - 30 ns
tACR - 80 ns
tHZ OE 3 - ns
tAE AE 10 - ns
tAEL AE 10 - ns
tAAD AE AE 30 - ns
tAADR AE AE 80 - ns
tTR NVSTR TBIT - 100 ns
TE NVSTR TBIT i 30 Us
NVSTR
tTF TBIT - 2 ms
NVSTR
tTF TBIT - 10 ms
tINVSTRH NVSTR AE 10 - ns
tNVSTRL NVSTR TBIT 50 - ns
tCS CSs 10 - ns
tRCH CS 0 - ns
tWCH CS 10 - ns
tECH CS 10 - ns
tDOH AE - ns
[(ON) 1 - ns
tOH 30 - ns
tOHR 80 - ns
DS871-1.0
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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

& 4-3 TTEBRER
ADDR
ot . " " .

! Lir

A5 ! taH ' tAEL ! tAE '
AE —fi—\; ;‘ﬂ *
:‘ (] ":
cs LT s S R B
o :
[ I tH : !
SERA L e s B :
P ‘ l:
tNVBTRHE i
NVSTR ¥ ' i+ A
tTR VtMWSTRL |

oI FTR TR
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4 4.7ADC
B 4-4 FEHUERRMER
ADDR S
— “ e o
WSy v tAEL v A i
e X %
cs b .
————————h '
Cots tH ! .
MASE ¥ i % E
tHVSTRH! NEP-
NVSTR ¥ ' £ v
'  tNWSTRL |
TBIT : //—\JY
4.7 ADC S 414
4.7.1 ADC R FR
ADC 16
4 12 SAR
ECO 16
EOC
4-5ADC ¥#EF
< 16 cycle >
< 12 cycle >

I3 Eqs
EQC j[_\
ERCE-E
B[11: 0] INVALID X BN
DS871-1.0
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4.7ADC

% 4-23 ADC R 2%

CLK 62.5 - ns
Ts SoC 0 - ns
TH SoC 10 - ns
To Eoc EOC - 135 ns
TD_B - 16 ns
=
4.7.2 S S H
$ 424 ADC S &%
DC
12 bit
INL +/-0.84 LSB
DNL +/- 0.46 LSB
0.45 %FS
0.02 %FS
CH[7 0] 0.01*VREF 0.99*VREF | V
CIN 11.52 pF
SoC 1 MHz
CLK 16 MHz
12
64.8(Fin=1.47K) DB
SINAD :
62.6(Fin=107K) DB
84.9(Fin=1.47K) DB
SFDR :
81.7(Fin=107K) DB
-104(Fin=1.47K) DB
HD2 :
-87.1(Fin=107K) DB
-94.1(Fin=1.47K) DB
HD3 )
-80.6(Fin=107K) DB
-87.2(Fin=1.47K) DB
THD :
-79.3(Fin=107K) DB
10.5(Fin=1.47K) bit
ENOB : :
10.1(Fin=107K) bit
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4 4.8
VREF 0.5*Vceoo Vccoo Vv
Viy 0.7*Vce Vee \Y,
VIL 0 0.3* Vcc Vv
B[11 O]
VoH 0.7* Vcc V
VOL 0.3* Vcc Vv
Vceoo / 2.97 3.3 3.63 \%
Vce 1.08 1.2 1.32 Vv
IVCCOO / 750(F|n2107K) uA
lvec 4(Fin=107K) UuA
lpd 0.15 mA
= | — Y
4.8 wIZEORFIRE
GWINSE FPGA GowinCONFIG 6
MSPI SSPI CPU SERIAL
Gowin FPGA
4.8.1 JTAG #BRFOFFiRE
GWINSE FPGA JTAG IEEE1532
IEEE1149.1
JTAG GWINSE FPGA
SRAM
JTAG 4-6
4-6 JTAG iz FRER
o rickico Tickp T Tk Tiod
¥ Tips a Tiph “ W
™S X X
00 valid data valid data
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4.8

% 4-25 JTAG RZEARFEH
TCK Time from TCK

Trektieo falling edge to output 10ns
T TCK Time from TCK 10ns

tekftex falling edge to high impedance
Tiekp TCK TCK clock period 40ns -
Tickn TCK TCK clock high time 20ns -
Ticx TCK TCK clock low time 20ns -
Tips JTAG JTAG PORT setup time 10ns
Tiph JTAG JTAG PORT hold time 8ns

MSPI GWI1INSE FPGA
MSPI
RECONFIG_N “ NON-RECOVERY”
RECONFIG_N

4.8.2 AUTO BOOT &R EO B iR

DS871-1.0

AUTOBOOT GWI1NSE FPGA
FPGA Flash
Flash JTAG
RECONFIG_N
4-7
4-7 B LR AFE
VeeVeox/Veco I,I
I‘ Tporready =
READY ]»:
DOME /_
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[& 4-8 RECONFIG_N fit % Bt Fr &

RECONFIG_N i £
= Trecfglw g
READY 5 i '
;ﬁTrecfgtrd?n Treadylw D
DONE Trecfgtdonel -
4-26
% 4-26 E# EEBF1 RECONFIG_N f &2 FF&%
Vece, Veex Vceo READY Time from
Tpomeadyl application of Vce, Veex and Veco to the rising edge of | 50us 200us
READY
T RECONFIG_N RECONFIG_N low pulse 25ns
recfglw width
T RECONFIG_N READY Time from | 70ns
recfgtdyn | RECONFIG_N falling edge to READY low
Treadyiw READY READY low pulse width TBD
T RECONFIG_N DONE Time from | 80NS
recfgidonel | RECONFIG_N falling edge to DONE low
MODEO=0 200us MODEO=1 50us
4.8.3 SSPI 3\ £ OB FriznfE
SSPI FPGA Host SPI
GWINSE FPGA
SSPI 4-9
4-9 SSPI fRiRtER R FE
READY .E
iTready‘(csli  Tcsnhw
SSPI_CS_N ——\ ; ;
CLKHOLD_M :
| ; Tsspis T Tsspih e— Tsclk Tscki Tsckn
SCLK ——\—/ﬁ
" Treadytsclk g ‘m' | Tsclkftco | Tsclkficx
S0 { valid data X valid data >—
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4.8

4-27
3 4-27 SSPI RIZEA R FSH
Tscikp SCLK (SCLK clock period) 15ns -
Tscikn SCLK (SCLK clock high time) 7.5ns -
Tseii SCLK (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT (SSPI PORT setup time) 2ns -
Tsspin SSPI PORT (SSPI PORT hold time) Ons -
SCLK (Time from SCLK |
Tsckttco falling edge to output) 10ns
SCLK (Time from SCLK |
Tscltox falling edge to high impedance) 10ns
Tesnhw CSN CSN high time 25ns -
T READY CSN (Time from
readytcs| READY rising edge to CSN low)
T READY SCLK (Time from TBD )
readytsclk READY rising edge to first SCLK edge)
SSPI GWINSE FPGA
SSPI
RECONFIG_N “ NON-RECOVERY”
RECONFIG_N
4.8.4 MSPI X\ O M FHRE
MSPI FPGA SPI Flash
GWINSE-2C MCLK 2.1MHz MCLK
+/-5%
MSPI Flash
RECONFIG_N GWI1INSE-2C MSPI
RECONFIG_N
MSPI 4-10

DS871-1.0

86(90)




4 4.8

& 4-10 MSPI RIEIER K FREE

READY £
Treadytmcsl "ﬂ
MCS_N b /
: |‘ Tmspis # Tmspih .
1o 5 ¢ s X
*— Treadyimack T Tmakn T Tmak Tmickp "
MCLK m
| Tmclkftco
] 4 valid data }{ valid data }{
4-28
# 4-28 MSPI iR FSH
Tmelkp MCLK (MCLK clock period) 15ns -
Tmcikn MCLK (MCLK clock high time) | 7.5ns -
Tmeiki MCLK (MCLK clock low time) | 7.5ns -
Tmspis MSPI PORT (MSPI PORT setup time) | 5ns -
Tmspih MSPI PORT (MSPI PORT hold time) 1ns -
MCLK (Time from MCLK |
Tmelktco falling edge to output) 10ns
READY MCS_N (Time
Treadymes from READY rising edge to MCS_N low) 100ns 200ns
READY MCLK (Time
Treasymek | from READY rising edge to first MCLK edge) 2.8ps 4.4us
4.8.5 DUAL BOOT &%
DUAL BOOT Mode “ 100" GWINSE-2C
Flash
Mode “ 110" GWINSE FPGA Flash
Flash Flash
Flash
4.8.6 CPU &R,
CPU HOST DBUS GWINSE FPGA
CPU GWI1NSE
FPGA
CPU

RECONFIG_N
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“ NON-RECOVERY”

RECONFIG_N
4.8.7 SERIAL %3,
SERIAL Host GWINSE FPGA
SERIAL GWINSE
FPGA
SERIAL
RECONFIG_N
“ NON-RECOVERY”
RECONFIG_N
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5 51

5%%14% BiER

5.1 &3 H 3

5-1 GWINSE-2C &&& 5% - ES

GWINSE - LX 2 C LQ 144 ES

Product Series —— Ly = _L

GWINSE Optional Suffix

ES: Engineering Sample

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

Logic Density PN Number
2 1,728 LUTs
C:ARM Cortex-M3 Package Type
LQ LQFP
QN QFN

5-2 GWINSE-2C &% 75 3% - Production
GWINSE - LX 2 C LQ144 C6/l5

Product Series — T T T
GWINSE Grade
C Commercial
Core Supply Voltage I Industrial
LX Vcex:1.8V Speed
UX Veex:2.5V/3.3V 4 Slowest
5
Logic Density 6 Fastest
2 1,728 LUTs PIN Number
C:ARM Cortex-M3 Package Type
LQ LQFP
QN QFN
Speed Grade LX UXx
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5.2
- — \n —
5.2 B3 FE RARIR Rl
5-3
& 5-3 GW1INSE-2C &3 47 R F)
o °
GOWINEST GWINSE-LX2C <t Part Number
| LQ144C6/15
P%;zugffé 7: ASELECLQLAACHNS YYWW (§ < — Date Code
Lot Number — b Liiiiiiee () LLLLLLLLL<— LotNumber

“ Part Number”
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