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1.4

1.4 Ki&. FEREIE
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1-1

® 11 RE FEWIE

FPGA Field Programmable Gate Array

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

LUT8 8-input Look-up Tables 8

REG Register

ALU Arithmetic Logic Unit

0B Input/Output Block

S-SRAM Shadow SRAM

B-SRAM Block SRAM

SP Single Port

SDP Semi Dual Port

DP Dual Port

DSP Digital Signal Processing

DQCE Dynamic Quadrant Clock Enable

DCS Dynamic Clock Selector

PLL Phase-locked Loop

DLL Delay-locked Loop

CS30 WLCSP30 WLCSP30
CS72 WLCSP72 WLCSP72
QN32 QFN32 QFN32
QN48 QFN48 QFN48
LQ100 LQFP100 LQFP100
LQ144 LQFP144 LQFP144
MG160 MBGA160 MBGA160
PG204 PBGA204 PBGA204
PG256 PBGA256 PBGA256
UG332 UBGA332 UBGA332
TDM Time Division Multiplexing
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2.1

2.1 FEHAR

DS100-1.13

GWI1N FPGA

FPGA
GW1N-1
100,000
10
256 Bytes
3UA
8.2ms
GW1N-2/4/6/9
1,792Kbits
10,000
55nm
LV 1.2V
uv
GW1N-1 Uv
/
I1/10

LVCMOS33/25/18/15/12

2t

®(LittleBee®)

FPGA

1.8v 25v 3.3V

LVTTL33 SSTL33/25/18 |

4(74)




2.1

DS100-1.13

SSTL33/25/18 1l SSTL15 HSTL18 | HSTL18 Il HSTL151 PCI
LVDS25 RSDS LVDS25E BLVDSE

MLVDSE LVPECLE RSDSE

AmA 8mA 16mA 24mA
Slew Rate

1/0O Bus Keeper / Open Drain

GWIN-6 GWI1N-9 MIPI
DSP

9x9 18x18 36 x 36bit 54bit

4 LUT(LUT4)

PLL+DLL

Flash

AUTO BOOT DUAL BOOT

JTAG

6 GowinCONFIG AUTOBOOT SSPI MSPI
CPU SERIAL DUAL BOOT
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2.2

2.2 FramfE R AR

DS100-1.13

%+ 2-1 FRERIIER
GWIN-1 | GWIN-2 | GWIN-4  GWIN-6 | GWIN-9
(LUT4) 1,152 2,304 4,608 6,912 8,640
(FF) 864 1,728 3,456 5,184 6,480
S-SRAM(bits) 0 0 0 13,824 | 17,280
B-SRAM(bits) 72K 180K 180K 468K 468K
B-SRAM( ) 4 10 10 26 26
(bits) 96K 256K 256K 608K 608K
(18 x 18 Multiplier) | O 16 16 20 20
(PLLs+DLLs) 1+0 2+2 2+2 2+4 2+4
/O Bank 4 4 4 4 4
/0 121 205 205 273 273
LV 1.2V 1.2V 1.2V 1.2V 1.2V
1.8V 1.8V 1.8V 1.8V
uv - 2.5V 2.5V 2.5V 2.5V
3.3V 3.3V 3.3V 3.3V
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2.3

2.3 HRERIIR

#+x 22 FEmEEMRKAR /0 E2%%

! 3 GWIN-1 | GWIN-2® | GWIN-4®> GWIN-6° | GWIN-9°
(mm) (mm?)

CS30 0.4 24x23 |23 - - - -
CS72 0.4 36x33 |- 57 57° - -
QN32 0.5 5x5 25 23 23 - -
QN48 0.4 6x6 40 40 40 40
QNS88 0.4 10x 10 - 69 69 - 69
LQ100 |05 16 x 16 79° 792 792 - 79
LQ144 0.5 22 x 22 1152 118° 1182 1182 1182
MG160 | 0.5 8x8 117 129 129* 129*
LQ176 0.4 22 x 22 - - - 145 145
PG204 | 1.0 17 x 17 117 - - - -
PG256 | 1.0 17 x 17 - 205° 2057 2057 2057
UG332 | 0.8 17 x 17 - - - 273° 273°

1] GW1N FPGA 5.1

(2]

[BIGWIN-2 GWIN-4 GWIN-6 GWI1N-9

[4IMG160 GWIN-1 GWI1N-2 GWI1N-4

GWI1N-1 /10 GWI1N FPGA Pinout

7(74)
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3.1

3.1 ZH9tEE

3-1 GWIN-1 FHLEHrEE

IR

<—auedo/l——>»

<—|/OBank0——>»

CFU | Finch
CFU |

Block SRAM | | PLL
CFU |

Block SRAM | | OSC
cFrU |
CFU

<—|/OBank2———»

<« -

™uego/|

DS100-1.13

GWIN-1
CFU
96Kbits
2-1

PLL

CFU CFU CFU e 108
Flash

Block SRAM PLL -

\ I0B \

Block SRAM OSsC

CFU CFU CFU CFU ’—‘IOB
CFU CFU CFU CFU 0B

GW1N-1
4 B-SRAM 1
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w

1

& 3-2 GWIN-4 & =R

PLL User Flash o8
lo):]
‘;"OT&‘”"(’;’ CFU | | CFU | | CFU | | CFU | | CFU
PLL User Flash 10B
T S F 77777777 Block SRAM
i CFU < oc I0B
S Block SRAM 9
] CFRU  |osc 3 CFU | | CFU | | CFU | | cFU || Osc | | OB
@ CFU | n
l DSP| i CFU CFU CFU CFU CFU M
CFU | DLL | ’—‘
<—1/OBank2—» 108
DsSP I0B
CFU | CFU | | CFU DLL 1oB
3-2 GWIN-4 GW1N-2 GWIN-6 GWIN-9
GW1N-4 GW1N-4
(I0B) B-SRAM
DSP PLL DLL
User Flash 2-1
GWI1N FPGA (CFU
Configurable Logic Unit)
CFU LUT4
GWI1IN-6 GWI1N-9
3.2
GWI1N FPGA I/10 Bank
BankO Bankl Bank2 Bank3 1/O
SDR DDR 3.3
GWI1N FPGA B-SRAM
B-SRAM 3 CFU B-SRAM
18Kbits 3.4
GWI1N FPGA
3.5 (GW1N-1) 3.6 (GW1N-2/4/6/9)
GWI1N-2 GWI1IN-4 GWIN-6 GWI1N-9
DSP DSP DSP 9 CFU
DSP (pre-adders)
18 (multipliers) / (ALU5S4)
3.7
GW1N-1 PLL GWI1N-2 GWI1IN-4 GWIN-6

DS100-1.13
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GW1N-9 PLL DLL PLL
( )
25MHz  125MHz MSPI
+ 5%
3.8 3.12
FPGA (CRU Configurable
Routing Unit) FPGA
CFU [0]2] CFU OB
FPGA GWI1N
FPGA
3.8 3.9 3.10
3.2 AIECEThEER T
(CFU) GWI1N FPGA
CFU (CLL) (CRU) CLU
CLS(Configurable Logic Slice)
3-3

[& 3-3 CFU &far~=E

v

Carry to Right CLU

CFU
CLU
CLS3
CLS2
CRU

CLS1
CLSO

LUT REG

Carry from left CLU
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3.2

3.2.1 A EIZiBE T

DS100-1.13

i (  CLU)

GWI1N-6 GW1N-9
16 x 4

Gowin
S-SRAM

e

(CLS0~CLS2)
[E 3-4 CLS FEFFRTEE

— D
—CE
—1>CLK Q——
— SR
—GSR

(LUT4)

(LUT5)
(LUT6)
(LUT7)
8

(ALU)

S-SRAM

(REG)

(LUTS)

3-4
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% 3-1 CLS & FERERIE S A

11O
D | !
CE | CLK 2
CLK | ?
2
SR [
4
GSR** ||
Q 0
[1] D
CRU
[2]CFU CE/CLK/SR
[3] GWIN FPGA GSR CRU
. [4SR GSR GSR
3.22 R HFIREETT
CRU
CFU
CFU / CFU
CFU CFU FPGA
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3.3

3.3 I\ HIH IR

GW1N FPGA I0B /O Buffer 1/0
3-5 IOB I0B
o A B)

3-5 I0OB &R EE

Differential Pair Differential Pair
AL AL
” “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 A 2 Y A 4 2 Y
—H |0 —H O —H |0 —H O
o © 2o o6 8 b o B0 o6 ¢
A v A ) 4
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
Y A [ Y
_molmlo _molm 0 _molmo _[mplm
382853258 ~ 388253288 &
SS8S5Svy 5585 v &£585v S 585 v
Q ~+|Q Q ~|Q Q ~+|Q «Q ~|Q
v A v ¢
Routing Routing
GWI1N FPGA 10B

Bank Vceo
LVCMOS PCI LVTTL LVDS SSTL HSTL

GWI1N-1 LVDS
. Slew Rate
. I/0 Bus Keeper / Open Drain
1/O SDR DDR
GW1N-6/9 MIPI
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3.3.1 I/O B4R
GWIN FPGA 110 4 Bank 3-6 Bank
110 Vceco Veco 3.3V 25v 1.8V 15v 1.2V
SSTL HSTL 1/O Bank
(VRrer) I0OB Vrer  ( 0.5*Vcceo)
VREE ( Bank /0 VRer )
GWIN FPGA Lv uv LV 1.2V
I/O Bank Vcco
1.2v 15V 1.8v 2.5V 3.3V uv
1.8V 2.5V
3.3V
GWI1IN-6 GWI1N-9 BankO /O MIPI Bank?2
I/O MIPI Bank0O Bank2 1/O MIPI I13C
OpenDrain/PushPull
LV uv Veex 25V 33V Veex
Vcco

3-6 GWIN %%l FPGA /=@ I/O Bank 3~ EE

| 1/0 Bank0 |

GWIN

exueg o/l
T™ueg o/l

1/0 Bank2
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3.3

Vcco

%+ 3-2 GWIN &7l FPGA ZRI#FHNME /0 X R HBHAER S

/0 / Bank Vcco(V) (MA)
LVTTL33 3.3 4,8,12,16,24
LVCMOS33 3.3 4,8,12,16,24
LVCMOS25 2.5 4,8,12,16
LVCMOS18 1.8 4,8,12
LVCMOS15 1.5 48
LVCMOS12 1.2 4,8
SSTL25_| 2.5 8

SSTL25_lI 2.5 8

SSTL33_| 3.3 8

SSTL33_lI 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_| 15 8

PCI33 3.3 N/A
LVPECL33E 3.3 16
MVLDS25E 2.5 16
BLVDS25E 2.5 16
RSDS25E 2.5 8

LVDS25E 2.5 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 3.5
SSTL15D 1.5 8

SSTL25D _| 2.5 8
SSTL25D_|I 2.5 8
SSTL33D_| 3.3 8
SSTL33D_II 3.3 8

SSTL18D _| 1.8 8
SSTL18D_II 1.8 8
HSTL18D_| 1.8 8
HSTL18D_lI 1.8 8
HSTL15D_| 1.5 8

MIPI TBD TBD
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3.3
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R 3-3 GWIN ZHHMIA /O KBRS kA E

/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
MIPI TBD TBD TBD
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3 3.3

3.3.2 E LVDS &it

GW1N-2/4/6/9 BANK1/2/3 LVDS BANK1/2/3
100 BankO 100
BANKO/1/2/3 LVDS25E MLVDS25E BLVDS25E
Gowin systemlO
LVDS GWIN FPGA Pinout
LVDS (@] 100
3-7
[E 3-7 H LVDS &it&EEE
GW1N-2/4/6/9
B‘%ut_*-& i)%m. ‘ txout+50Q rxin+
txout- rxin- txout- rxin-
A A
10 Buffer 10 Buffer
LVDS25E MLVDS25E BLVDS25E (@]
Gowin systemlO
3.3.3 /O i35
3-8 GWIN FPGA /O
[# 3-8 I/O iZEMt == E
TCTRL [ TCFF >
GND H
» SER 7 R
ISl
TDATA[ OUTFF > %
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3.3

DS100-1.13

3-9 GWIN FPGA I/10
& 3-9 /O iZ @A T~=E
>«
> DI
X — )
» INFF > DIN
> ]
» |EM L) IDES L >l Rate
Sel - Q
GWI1N FPGA I/1O
HERIER
3-10 IODELAY GWI1N FPGA I/O
IODELAY 128 x 25ps=3,200ps
& 3-10 IODELAY ==
DLY UNIT
SDTAP [ >
SETN | » DLY ADJ [ > DF
VALUE [ >
IEM IODELAY
/O H557%
3-11 GWIN FPGA I/0 GWI1N FPGA
/O INFF OUTFF
TCFF
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& 3-11 GWIN # I/O FEE~=E

Db QL =
- CE
> >CLK
:;% SR
CE (0 enable) (1 enable)
CLK
SR / SET/RESET (disable)
, (register) (latch)
ERAFIRIR
(IEM) DDR 3-12

3-12 GWIN &Y IEM ~EE

CLK [ >——r —— > LEAD
D[ >—— IEM —__ | MCLK
RESET [ >—— ——— > LAG
R 28 DES &k
/0 DES /0
£ 128 SER ##Eh
/0 SER /0
3.3.4 I/O IZET{EHER
GW1N FPGA /O
/0( 110 ) INOUT
( )
le) GW1N-1 IOL6(A,B,C....J)
IOR6(A,B,C....J) le) GW1IN-2 GWI1N-4
IOL10(A,B,C....J) IOR10(A,B,C....J) 10 GW1N-6 GWI1N-9
lo)
EIBER
1/O 3-13 TC DO DI
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3.3

CRU
& 3-13 LFEERX TH /O

BEaTREE

TC[
DO[ﬁ\{J>4FE§|0PAD

DI <

SDR &=

1/O

SDR I/O 3-14

[# 3-14 SDR £, T8 /O iZBL&HREE

TCTRL [ >

D Q
CE
>CLK

SR

DOUT |

O_CE |

O_CLK |

O_SR |

| > e [ 10PAD

CE

>CLK

SR

DIN <

LCE[ >—
_LCLK [ >

SR >——

CE

>CLK

SR

CLK O_CE

|_CE

O_CLK I CLK

O_SR

. SDR /0

B DDR #5,

DDR
GWI1N-6

DS100-1.13

GWI1N-9

|_SR

Latch

FPGA I/0

IDES16

GWIN
OSER16
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3.3

3-15 DDR FPGA
[ 3-15 I/O iZ3E 1 DDR @A REE

D—»

CLK —» IDDR /o> Q[1:0]
RESET —>»|

3-16 DDR PAD FPGA
3-16 I/O iZ%#9 DDR #it ~EE
D[1:0] —4>
CLK ——>| ODDR —>Q

RESET —>»

IDES4 {23

IDES4 GWI1N FPGA
PAD 1:4

3-17 I/O 2489 IDES4 My \ & E

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

RESET — »

OSER4 &5\,

OSER4 GWI1N FPGA
FPGA 4:1

3-18 I/O iZ48HY OSER4 il &=

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

RESET —»

DS100-1.13

PAD

1:2

2:1

I/0 FPGA

I/O PAD
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3.3

DS100-1.13

IVideo &3

IVideo GWI1N FPGA
PAD 1:7

& 3-19 /O iZ4B M IVideo MINT=E

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

RESET —»

IVideo IDES8/10 I/0
SDR

OVideo &3,
OVideo GWIN FPGA
FPGA 7:1
3-20 I/O iZ3EH) OVideo Mith =R E

D[6:0] — /4>

FCLK ——»|

PCLK OVideo 9

—>

IDESS &3

IDES8 GWI1N FPGA
PAD 1:8

3-21 I/O iZ%#8#Y IDESS SN R EE

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

RESET —»

I/0

I/O

1/0

I/O

I/O

FPGA

PAD

FPGA
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3.3

OSERS #3

OSERS8
FPGA

GW1N
8:1

FPGA

& 3-22 1/0 iZ%8H) OSERS #it ~E=E

TX[3:0] —#4>
D[7:0] —g>

FCLK ——>
PCLK ——>
RESET ——>|

OSERS8

/o> QL]

IDES10 23

IDES10
PAD

GWI1N
1:10

FPGA

3-23 I/O 1238/ IDES10 N <= E

D—»
FCLK ——>|
PCLK ——>

CALIB —>|
RESET —»|

IDES10

— 10> QLo0]

OSER10 &3,

OSER10
PAD FPGA

GWI1N

10:1

3-24 I/O iZ%§/Y OSER10 it R EE

D[9:0] —4 5>

FCLK ——»
PCLK ——»
RESET —»

OSER10

HQ

IDES16 &3,

IDES16
PAD

GWI1N
1:16

FPGA

3-25 I/O 1248 IDES16 N T~ EE

D —>»
FCLK ——>
PCLK ———>,
CALIB ——>

RESET —»|

IDES16

—4> Ql15:0]

DS100-1.13

FPGA

I/O

I/O

I/O

I/O

PAD

FPGA

FPGA
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OSER16 &3,

OSER16 GWI1N FPGA I/0
PAD FPGA 16:1

[ 3-26 1/O iZ48#Y OSER16 it ~EE
D[15:0] />

FCLK —>»
PCLK —>»
RESET —»

OSER16 —>» Q

3.4 BURRHSBEH FRHiE SRR R

3.4.1 &9
GWIN FPGA
FPGA
B-SRAM FPGA B-SRAM
3 CFU B-SRAM 18,432bits(18Kbits)
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 Bits
ROM
1 36
Mixed Clock Mode
Mixed Data Width Mode
Enable Byte

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

DS100-1.13
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DS100-1.13

% 3-4 B-SRAM {81}

&b
RE

DIA

DiB

ADA

ADB

CEA

CEB

RESETA

RESETB

WREA

WREB

W > W > 0 > ®W > 0 >

BLKSEL

CLKA

CLKB

OCEA

OCEB

W > W >

DOA

O

DOB

O
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3.4

3.4.2 g ERN
GW1N FPGA
3-5
% 3-5 FiESREETIR
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 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
DS100-1.13
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34.3 Gl R SRR EEE

GWI1N FPGA

3-6 3-7
% 3-6
16Kx1 | 8Kx2 |4Kx4 |2Kx8 |1Kx16 |2Kx9 | 1Kx18

16K x1 | * * * * *

8Kx2 | * x « « «

IKxd | * " x x x

SKx8 | * " x x x

1K x 16 | * : : : *

2K x 9 * *

1K x 18 * *

%N

® 37 hWRORAEERIBEEHEEEYI®R

16K x 1 8Kx2 [4Kx4 | 2Kx8 | 1Kx16 | 512x32 | 2Kx 9 1K x 18 | 512 x 36
16K X 1 * * * * * *
8K X 2 * * * * * *
4K x 4 * * * * * *
2K X 8 * * * * * *
1K X 16 * * * * * *
512X32 * * * * * *
2K x 9 * * *
1K x 18 * * *
3.4.4 FH{EREThEERD

B-SRAM byte-enable
/ (WREA,
WREB) byte-enable B-SRAM
3.4.5 RIS ThEEAL B
B-SRAM
9
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3.4.6 FEIHHR14E

bypass-able

3.4.7 FEHIFR

B-SRAM B-SRAM
0 ROM

3.4.8 iR RIERN

B-SRAM
B-SRAM

B iim O

B-SRAM B-SRAM
B-SRAM
(Normal-write Mode) (Write-through Mode)
(Bypass) 2K x 9bit
3-27

3-27 B O FIERAEE

DI[8:0] —/g—>
AD[10:0] —1 >

WRE ———»

CE——>
B-SRAM 7;» DO[8:0
CLK ——» 9 [6:0]

RESET ——>»
OCE ——»

BLKSEL[2:0] — 4> | | BYTE_ENABLE
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3.4

DS100-1.13

< 3-8 BigOFMEL EETIFR
H=(bit)
B-SRAM_16K_S1 16K 16K x 1 16,384 1
B-SRAM_ 8K S2 16K 8K x 2 8,192 2
sp B-SRAM 4K S4 16K 4K x 4 4,096 4
B-SRAM 2K S8 16K 2K x 8 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
Miw Q=R
B-SRAM 3-28
3-28 Wik A FiEEER
</ DIB[15:0
DIA[15:0] — /5> 16 ADE[)[Q'O]]
ADA[9:0] — 5> /10 '

WREA ———>»
CEA ——>
CLKA ——>

RESETA ——»

OCEA ——»

DOA[15:0] «—5—

B-SRAM

|| BYTE_ENABLE

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

—s> DOB[15:0]
<«—/g— BLKSEL[2:0]
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3.4

3-9
% 39 Nim AFMEEERTIR
A E(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
opyo | BSRAM 2K D9 | 18K 2K X 9 2048 9
B-SRAM_1K D18 18K 1K x 18 1024 18
AW im O
1K x 16bit
A B
3-29 fA i O FiEERNEE 1
DIA[15:0] —/5 >
ADA[9:0] — /g > < /g ADB[9:0]
WREA ——» <« CEB
CEA —» B-SRAM <« CLKB
CLKA ——» <« RESETB
RESETA —» <« OCEB
BLKSEL[2:0] —/5—> | | BYTE_ENABLE — 5> DOB[15:0]
3-10
7= 3-10 (A im O FHEAC EENTIR
A& (bit)
B-SRAM_16K SD1 16K 16K x 1 16,384 1
B-SRAM_8K_SD2 16K 8K x 2 8,192 2
Spp 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 512 x 32 512 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 512 x 36 512 36
RigEx
B-SRAM 3-30
ROM
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3 3.4

A 3-30 RIEEX FiEER
AD[9:0] —5 >

CE ——»

CLK ———>

B-SRAM
RESET ———>f
BLKSEL[2:0] — /5>
DO[17:0] «—g—
B-SRAM 16Kbits ROM 3-11 ROM
= 3-11 RiEE RN TR
= (bit)
B-SRAM_16K_O1 16K 16Kx1 | 16,384 1
B-SRAM_8K_02 16K 8Kx2 | 8,192 2
ROM B-SRAM_4K_04 16K 4K x4 | 4,096 4
B-SRAM_2K_08 16K 2Kx8 | 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 x 9 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 #{E#E=
B-SRAM 5 2 ( Bypass
Mode PipelineRead Mode) 3 (
Normal-write Mode Write-through Mode
Read-before-write Mode)
RIREEX
B-SRAM
MIKEAR

36
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3 3.4
EHIEN
(Memory Array)
Bl 3-31 im0 A% O K Win O R TRRK&ER
AD
Dl —»
Input Memory Output
Register | Array " Register DO
—>
Y r L A
CLK ®
WRE
OCE
WREA ADA ADB WREB OCE
DIA —>|
Input .| Memory .| Output
Register Array Register DOB
CLKA —>
CLKB
CLKA ADA  ADB CLKB
> <0
DIA — » _nPut > < Input o pig
Register Register
WREA Memory WREB
Array
Output Output
" Register | " Register |
OCEA —» <— OCEB
DOA DOB
B#HEERER

DS100-1.13
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3 3.4
3.4.10 B4R
3-12 B-SRAM
& 3-12 REMER L E ISR
Yes No No
/ Yes Yes No
No No Yes
vLRVARE L
3-32
CLKA A CLKB
B
[l 3-32 037 B AR
CLKA ADA  ADB CLKB
q Input N P Input
DIA Register N Register DIB
WREA Memory WREB
Array
Output | Output |
" Register | " Register |
OCEA—> <— OCEB
DOA DOB
EER#ER
3-33
(CLKA) A
(CLKB) B
3-33 IR HHER
WREA ADA ADB WREB OCE
DIA —> | " o
nput .| Memory .| Output
Register Array " Register DOB
CLKA —» T
CLKB

DS100-1.13
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3 3.5 (GW1N-1)
By O AT s
3-34
[ 3-34 gimOR$ER
AD
v
o | M o
nput emory utput
Register | Array " Register DO
—>
A r A A
CLK
WRE
OCE
h Y ~, N
3.5 A PIANFHIE(GWIN-1)
3.5.1 f&fr
GW1N-1 12 Kbytes 48 page x 256 Bytes (User
Flash)
100,000
10 (+85 )
8/16/32
256 Bytes
3uA
, 8.2ms
3.5.2 ImAES
3-35 GWI1N-1
3-35 GWIN-1 A FIAEROES
Ra[5:0] — /5 » <« /g Pa5:0]
Cal5:0] — /> «—/5— Wmod[1:0]
Mode[3:0] ﬁ%» % Whytesel[1:0]
Rmod[1:0] —5—» <« Pw
Rbytesel[1:0] —/5—»> G\’/\IV\%I\\/II-l <« Pe
Seq[1:0] ﬁ%» <«— Oe
Din[31:0] ﬁ%» <«— Sleep
Ack ——» —45> Dout[31:0]
Reset ———»

DS100-1.13
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3 3.5 (GW1N-1)

%+ 3-13 I PIRFER(E S LA

1

Ra[5:0]

Cal5:0]

Pa[5:0]°

Mode[3:0]

Seq[1:0]

Aclk

Rmod[1:0]

Wmod[1:0]

Rbytesel[1:0]

Whytesel[1:0]

Pw

Reset®

Pe

Oe

Sleep*

Din[31:0]

O|l—|—|—|—|—-|—-|—=|=|=|=|=|=|=|—=|—=| -

Dout[31:0]

[1]

[2]Pa Ca Pa Ca
Flash

[3] 20ns 6us

[4] 6us
3.5.3 BB FEIEIEF

3-14 3-15
® 3-14 WH (L BEiEEE

Rbytesel Dout

RmodllOl oy T o Bu2a) | eael | s8] | 7o)

00 v v x x x \

01 v x X x v v

1X X X v v v v
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35 (GWIN-1)

& 3-15 MIADLFE T

Wmod[1:0]

Whbytesel

Din

[1]

[0]

[31:24]

[23:16]

[15:8] [7:0]

00

v

v

X

01

v

X

X

1X

X

X

Vv

_\/u

3.5.4 BIEER

& 3-16 HIERAEHF

Mode[3:0]

3-16

Mode[3:0]

0000

0001

0100

1000

1100

3.5.5 IER4E

Mode “0000”
Seq[1:0]
Dout

3.5.6 GiR{E

agrONPE

] 077

B

Pw

DS100-1.13

Aclk

“OO”

1] 077
1] 1”

Aclk

1] 1”

Flash
Pa Page Address

<=38ns

1] 1”
1] O”

SRAM

Mode
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3 3.6 (GW1N-2/4/6/9)

“ 0000” Seq[1:0] “ 00"
BRTIHIF
Aclk Mode
“ 0100 Aclk Seq[1:0]
“ 00" Aclk
B FNRIE
Seq 1>2>3>0
‘1 PEP pre-program Mode“0001”
Mode“1100”
3.6 F RINE &B(GWIN-2/4/6/9)
3.6.1 &/t
GW1N-2/4/6/9 (User Flash)
10,000
10 (+85 )
2,048
/
40MHz
< 16us
< 120ms
/ 2.19mA/25ns (Vcc) & 0.5mA/25ns (Vcex)(MAX)
/ 12/12mA(MAX)
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3.6

(GW1N-2/4/6/9)

3.6.2 xS
3-36

GWI1N-4

& 3-36 GWIN-4 A PINFIROES

XADR[5:0] —5—» «——— XE
YADR[5:0] /5> «— YE
GWI1N-4
DIN[31:0] —55» NVM «——— SE
3Kx32
DOUT[31:0] «— 55— «——— PROG
NVSTR ——» «——— ERASE
% 3-17 A RINFFAEYYS St A
1
XADR[5:0]* | I X
YADR[5:0)* | I Y
DIN[31:0]
DOUT[31:0] | O
XE? | X XE 0
YE? | Y YE O
SE? |
ERASE |
PROG |
NVSTR I Flash
(1]
[2] XE=YE=V¢c SE prs: Thws
XADR[5:0] YADRI[5:0]
3.6.3 BEIER
< 3-18 APIEXEER
XE YE SE PROG ERASE NVSTR
H H L L L
H H L H
H L L H H
13 H” " L”

DS100-1.13
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3.7 B F(ESIBIEBR

3.7.1 Bt
GW1N FPGA ( GWIN-1) DSP
DSP FIR
FFT DSP
GWIN DSP FPGA
DSP 9 CFU DSP
(pre-adders) 18 (multipliers)
/ (ALU54)
DSP
3 9-bit 18-bit 36-bit

(MAC Multiplier and Accumulator)

(Barrel Shifter)
(Adaptive filtering through signal feedback)

(Computing with options of rounding to positive
number or prime number)

. (Bypass options for all stage registers)
BRI

3-37

DS100-1.13 39(74)




[& 3-37 DSP E# T
PDIAO[17:0] PDIBO[17:0] PDIB1[17:0]
PDIAL[17:0] PADDSI[17:0]  PDIC[53:0]
18 18 18 18 18 54
INC[17:0] INC[44:27]
SDIA INAO INAO INAL FB[53:0]
RESSITES RASY-
Y Y Y
\ REGAO | REGBO | | REGAL \ | REGBL | | REGC |
INA INBQ 8 PDIAO [IN INB1 ‘ |qu/54
—GV L
8 8 .
ADDSUBO— +/-\4 ADDSUB1
) Pre-adder
PADDQ PADD1/;¢
PDIAO PDIAL
SDIA[17:0] 45
A
SDIB[17:0] g PD'BO%

N

18
'REGMBO| |REGMAO

—4g> SDOA[17:0]
18

ASEL[1:0]—5>
BSELILOL /2> 5> SDOB[17:0]
ASIGN[L:0]—5> «/7—CLK[3:0]
<+/4—CE[3:0]
BSIGN[1:0] /5> <+/4—RESET[3:0]
e - »COSIGN

CISIGN—»

CIN[54:0]

ALUSEL[6:0]

FB[53:0]

ALUMODEJ3:0]

COUT[54:0]
FBCO[53:0]

DOUTO[35:0] DOUT1[35:0]
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3.7

3-19

%= 3-19 DSP #% Ot

PDIAO[17:0]

A0

PDIBO[17:0]

BO

PDIA1[17:0]

Al

PDIB1[17:0]

B1

PDIC[53:0]

SDIA[17:0]

>

SDIB[17:0]

PADDSI[17:0]

CIN[54:0]

DSP

FB[53:0]

DSP FBCO DDR

ASEL[1:0]

BSEL[1:0]

ASIGN[1:0]

AO

BSIGN[1:0]

BO

CISIGN

DSP

ADDSUBO

ADDSUB1

ALUSEL[6:0]

ALU

ALU

ALUMODE[3:0]

ALU

ALU

CLK[3:0]

CE[3:0]

RESET[3:0]

GSRN

Global Input

SDOA[17:0]

SDOB[17:0]

PADDSO[17:0]

DOUTO0[35:0]

DSP

36

DOUT1[35:0]

DSP

36

COUT[54:0]

O |O0j0/0|0O|O

DSP

FBCOI[53:0]

DSP

DSP

COSIGN

DSP

DS100-1.13
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3.7

DS100-1.13

ATINES

18 18 PDIA PDIB PDIC
SDIA
PDIA  PDIB

AR

(multipliers)

18 x 36
18 x 18
9x9

36 x 36
BAREHERT

DSP 54 ALUS4

ALUS4

, (TDM)
ALU54 K7

ALUS4 DOUT MDO MD1
MD PDIC

DOUT MDO MD1 PDIC PDIC
PDIC

3-20 3-21
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= 3-20 MIAKRSEX
DOUT 54-bit
MDO 54-bit DOUT 0 1
MD1 54-bit 1 DOUT
MD2 54-bit 2 DOUT
PDIC
=< 3-21 MRS E X
CMPZ DOUT O 1 DOUT=0
MCMPZ DOUT O 1 DOUT=0
MCMPO DOUT 1 1 DOUT=1
MDCMP DOUT 1 DOUT MC_INIT
MDNCMP MDCMP 1 DOUT MC_INIT
OVER 1 DOUT
UNDER underflow 1 DOUT
st
ALU
DSP DOUT1 18 25
3.7.2 DSP #EER AL B
ALUSEL[6:0] ALUMODE][3:0] DSP
(multiplier)
(accumulator)
(sum)
5
AMUXSEL][1:0]
BMUXSEL[1:0]
CMUXSEL[2:0]
OPPRE[1:0]

OP[3:0]
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3.8

3.8 B§h

FPGA
(GCLK)
GCLK HCLK
GW1N-6 GW1N-9
3.8.1 £ FRT$h L%
GCLK GWIN-1
8 GCLK GCLK
& 3-38 GWIN-1 25 &Rt iR
1/0 BankO
| |
5 o)
L R g
= ay
| N = |
1/0 Bank2
S 10 Bank D HCLK
3-39 GWIN-2/4 224 BT$h 25ilR
1/0 BankO
| |
sl L3
w L R W
S - S
Y Y
| N = |
1/0 Bank2
S 10 Bank D HCLK
DS100-1.13

GWIN FPGA

GWIN-2 GWIN-4
(DLL)
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3.8

DS100-1.13

& 3-40 GCLK &R R=

(@]
m
(@]
m

GCLKO

Oa
//L\\
/ T98 \
{}
L
\ T9S /
5

@]
m
@]
m

GCLKO

300a

GCLK1

//L\\
/ 198 \
its
3L
T:99
¥

(@]
m
(@]
m

GCLK1

3000

a 3D

GCLK2

aogf
A

/ 195 \
T
L

\ T9S /

CE CE

GCLK2

GCLK3

lele}
/L\
/ 198\
its
&
T:95
v

(@]
m
(@]
m

¥
v 3004

GCLK3

GCLK4

//L\\
/ 195\
Gt
&
T:95
5

(@]
m
(@]
m

GCLK4

3000

GCLK5

agEéf\ 3;E§§\ 30

/i\

/ T:9G \
ity

\ {} /

\ Ti9S /
_VTJ

GCLK5

300a

GCLK6

|

P
9
(9]
0

T

GCLK7 | o

GCLKO~GCLK5

3-41 DQCE &R EE

CE |

CLKIN

mim
i3
i

M
1
:

9

SELECTORI[3:0] SELECTOR[3:0]
4

GCLK6

n
m
-
o]
Q
o
e
w
2
)
m
-
m
o
=5
]
bS]
'
2

L

GCLK7

DQCE(Dynamic Quadrant Clock Enable)
GCLKO~GCLK5

CLK

DQCE

v

GCLKO~GCLK5

——1 > CLKOUT
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3.8

GCLK6~GCLK7

3-42

3-42 DCS #OREE

DCS(Dynamic Clock Selector)

CRU

CLKSEL([30] [ >/ »

SELFORCE [ >
CLKO[ >
CLK1[  >——>
CLK2 [ >——p
CLK3 [ >

DCS

———1{ > CLKOUT

DCS
1. DCS Rising Edge

3-43

3-43 DCS Rising Edge &3 TR FREE
cvo /N S\ NSNS NSNS

cwa /SN

CLKSEL[0]

CLKSEL[1]

2. DCS Falling Edge

3-44

3-44 DCS Falling Edge #X TR FREE
o\ /SN /NSNS S\ S\ N

CLKSEL[0]

CLKSEL[1]

3. Clock Buffer
DCS

3.8.2 fiitHEF

DS100-1.13

Clock buffer

PLL Phase-locked Loop
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3.8

> LOCK

> CLKOuT

> CLKOUTP

> CLKOUTD3

— > CLKOUTD

GWI1N PLL
( )
PLL 3-45
345 PLL ~EE
INSEL[2:0] IDSEL[5:0]
CLKINO ré A\ D'-ecéccgr
: DV >
CLKIN5 >
PFD >
+ |—» VCO |—» VCOoDIV >
IcP
CLKFB [ > » L)
L > FDIV —> «—| LPF |e» PS&DCA >
r’ x x 4:]_’ D/|3V
FBDSEL[5:0] [ >4 R
:j—> SDIV »D»
RESET RESET_P RESET_| RESET_S DUTYDA[3:0] PSDQ[&O] FDLY[3:0]
PLL PLL
PLL
PLL
GWI1N FPGA PLL
3MHz~450MHz
VCO 400MHz~900MHz
CLKOUT 3.125MHz~450MHz
PLL CLKIN

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

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

bR

fekn CLKIN

fcikour  CLKOUT  CLKOUTP
fekouto  CLKOUTD

forp PFD

IDIV FDIV ODIV SDIV

DS100-1.13

CLKOUTD CLKOUT
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3.8

DS100-1.13

PLL

F3-22 PLL isOENX

CLKIN[5 0]

CLKFB

RESET

PLL

RESET P

PLL Power Down

RESET |

IDIV

RESET_S

SDIV  DIV3

INSEL[2 0]

0~5

IDSEL[5 0]

IDIV 1~-64

FBDSEL[5 O]

FDIV 1~-64

PSDA[3 0]

( )

DUTYDA[3 0]

( )

FDLY[3 0]

CLKOUTP

CLKOUT

CLKOUTP

CLKOUTD

CLKOUT CLKOUTP SDIV

CLKOUTD3

CLKOUT CLKOUTP DIV3
DIV3 3

LOCK

PLL
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3.8.3 SR

GW1N FPGA HCLK /0
3-46 3-47
3-46 GWIN-1 HCLK ;R EE
1/0 BankO
| |
S o)
o L R 8
(% ay
| a B |
1/0 Bank?2
S 10 Bank D HCLK
3-47 GWIN-2/4 HCLK <&
1/0 BankO
| |
S L3
w L R w
S — — 5
g RS
| a B |
1/0 Bank2
| |1oBank || HCLK
3.8.4 FEIRHiIFHIR
GW1N FPGA GWI1N DLL
Delay-locked Loop 3-48
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3.9

& 3-48 GWIN IR §iHR=E

RESET ——»|

STOP ——»,

CLKIN ———»

DLL

UPDNCNTL——»|
CLKIN GCLK HCLK
STEP Bank
STEP Bank2 HCLK STEP
3.9 K&k
CRU GW1N FPGA
-
310 2/E &
GW1N FPGA
/ /
=
3.11 wiIZEECE
GWI1N FPGA SRAM Flash
Flash Flash GWI1N
Flash
GW1N FPGA JTAG
GowinCONFIG
BOOT SSPI MSPI DUAL BOOT SERIAL CPU
JTAG AUTO BOOT GWI1N
3.11.1 SRAM 4iIE
GW1N FPGA SRAM
3.11.2 Flash 4%
Flash Flash
Flash SRAM
[13 / ”
Flash

FPGA

DS100-1.13

> STEP

——» LOCK

DLL

CFU /O

Flash
DUAL BOOT

6 AUTO

FPGA

GWI1N FPGA
GWI1N
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3.12

3.12 R &R

GWIN FPGA

+ 5% MSPI
GW1N-1/6/9 3-24 GW1N-2/4
3-24
% 3-23 GWIN-1/6/9 F A maiiRaY5e H ShER 1% IR
0 2.1MHZ! 8 6.6MHz 16 13.1MHz
1 4.6MHz 9 7MHz 17 15MHz
2 4.8MHz 10 7.5MHz 18 17.5MHz
3 5MHz 11 8.1MHz 19 21MHz
4 5.3MHz 12 8.8MHz 20 26.3MHz
5 5.5MHz 13 9.5MHz 21 35MHz
6 5.8MHz 14 10.5MHz 22 52.5MHz
7 6.2MHz 15 11.7MHz 23 105MHZ?
7 3-24 GWIN-2/4 /A& RaY5 H 3R
0 2.5MHZz! 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 11 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHZz>
[1]
[2] MSPI
64
GW1N-2/4
four=250MHz/Param
GW1N-1/6/9
fou=210MHz/Param
Param 2~128

DS100-1.13
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4.1

4.1 TE%H

* 41 B HATEE
LV -0.5v 1.32v
Vee
uv -0.5V 3.75V
Veeo I/O Bank -0.5V 3.75V
Veex -0.5v 3.75V
Operating Temperature(Industrial) -40 +125
Storage Temperature -65 +150
+F4-2
LV 1.14v 1.26V
VCC
uv 1.71v 3.465V
Vceo I/0 Bank 1.14v 3.465V
Veex 2.375V 3.465V
( )
Tacow (Junction temperature Commercial operation) 0 +85
( ) _
Tano (Junction temperature Industrial operation) 40 +100
Trave (Power supply ramp rates for all power supplies) 0.01mVips | 10mVips

DS100-1.13
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4.2ESD

< 4-3 ISR
lus o~ 0<Vin<Vi(MAX) TBD
(Input or 1/O leakage current)
4.2 ESD t4gE
%% 4-4 GWIN ESD - HBM
GW1N-1 GW1N-2 GW1N-4 GW1N-6 GW1N-9
LQ100 HBM>1,000V HBM>1,000V HBM>1,000V - -
LQ144 HBM>1,000V HBM>1,000V HBM>1,000V HBM>1,000V HBM>1,000V
MG160 HBM>1,000V HBM>1,000V HBM>1,000V HBM>1,000V HBM>1,000V
PG204 HBM>1,000V - - - -
PG256 - HBM>1,000V HBM>1,000V HBM>1,000V HBM>1,000V
UG332 - - - HBM>1,000V HBM>1,000V
QN32 HBM>1,000V - - - -
QN48 HBM>1,000V
CS30 HBM>1,000V - - - -
Cs72 - HBM>1,000V HBM>1,000V - -
QN88 - HBM>1,000V HBM>1,000V - -
% 4-5 GWIN ESD - CDM
GW1N-1 GW1N-2 GW1N-4 GW1N-6 GW1N-9
LQ100 CDM>500V | CDM>500V | CDM>500V | - -
LQ144 CDM>500V | CDM>500V | CDM>500V | CDM>500V | CDM>500V
MG160 CDM>500Vv | CDM>500V | CDM>500V | CDM>500V | CDM>500V
PG204 CDM>500V | - - - -
PG256 - CDM>500V | CDM>500V | CDM>500V | CDM>500V
UG332 - - - CDM>500V | CDM>500V
QN32 CDM>500V | - - - -
QN48 CDM>500V
CS30 CDM>500V | - - - -
CS72 - CDM>500V | CDM>500V | - -
QNB88 - CDM>500V | CDM>500V | - -
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4 4.2ESD
& 4-6 HETIEEENRNERB ST
1’0 Veco<Vin<Vin(MAX) - - 210pA
Lyl (Input or I/O
Ieakage) OV<V|N<VCCO - - 10lJ.A
I/1O
lpu (I/0 Active Pull-up | 0<Vn<0.7Vcco -30pA - -150pA
Current)
I/1O
IPD (I/O Active VIL(MAX)<VIN<VCCO BOHA - 150}.1A
Pull-down Current)
lgHLs (Bus Hold Low Vin=ViL(MAX) 30pA - -
Sustaining
Current)
lsHHs (Bus Hold High Vin=0.7Vcco -30pA - -
Sustaining
Current)
| 0V sV - - 150pA
BrLO (Bus Hold Low IN=Teeo H
Overdrive Current)
I 0sVinsV - - -150pA
BHHO | (BusHoldHigh IN=Veco H
Overdrive Current)
Veut (Bus hold trip ViL(MAX) | - ViH(MIN)
points)
I/1O
¢l (I/O Capacitance) SpF 8pF
Vceo=3.3V, Hysteresis= Large - 482mV | -
Vceo=2.5V, Hysteresis= Large - 302mV | -
Vceo=1.8V, Hysteresis= Large - 152mv | -
v (Hysteresis for Vceo=1.5V, Hysteresis= Large - 94mvVv -
ST Schmitt Trigge Vcco=3.3V, Hysteresis= Small | - 240mV | -
Inputs) Vceo=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

1.8mA
lec Vcex=3.3V uv GWI1N-1
VCCX=2-5V
Veex 1mA
| Veex=3.3V uv GWI1N-1
CCX
Veex 0.8mA
Vee=2.5V uv GWI1N-1
I/O Bank
| uv GWI1N-1 NA
cco (Veco=2.5V)
Core 2.8mA
lcc Veer=3.3V uv GW1N-4
Veex 1.15mA
| GW1N-4
e Veex=3.3V v
I/O Bank 0.55mA
| uv GW1N-4
cco (Veco=2.5V)
Core
lcc Veey=3.3V uv GW1N-1 1.6mA 1.9mA
VCCX
lcex Veex=3.3V uv GWI1N-1 2.45mA 2.74mA
I/0 Bank
lcco uv GWI1N-1 0.06mA
(Vcco:2.5V)

DS100-1.13
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4.3DC

4.3 DC S 4514

DS100-1.13

#+ 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 VoH loL lon
Min | Max Min Max | (Max) (Min) (mA) | (mA)
4 4
8 8
tﬁ'}"@gw -0.3V| 0.8V 2.0V sev| Y VeeoOAV 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 | Vger0.2V 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 | Vger0.1V Vier+ 0.1V | 3.6V 040V | Veco-0.40V| 8 8
HSTL18 | | -0.3V | Vger-0.1V Vier+ 0.1V | 3.6V 040V | 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 Viert 0.1V | 3.6V 040V | Veco-0.40V| 8 8
HSTL15 Il | -0.3V | Vger-0.1V Vrert 0.1V | 3.6V NA NA NA | NA
57(74)
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4 4.4
£ 4-10 I/O Z£4%y DC B 54514 (IOB Differential Electrical Characteristics)
LVDS25(GW1N-1
Vina,Vine (Input Voltage) 0 - 24 \Y
Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 i 235 1V
(Differential Input Difference
V1HD P Between the Two | £100 | - - mV
Threshold) Inputs
Iin (Input Current) ngg OﬁOn or|. - +10 A
(Output High Voltage _ ) )
VoH for Vop oF Von) Rt =100Q 1.60 |V
(Output Low Voltage _ ) )
VoL for Vop of Vo) Rt =100Q 0.9 Y,
(Output Voltage | (Vor - Vow),
Voo Differential) Rr=1000 250 1350 1450 | mv
AVop (Change in Vop Between High - - 50 mvV
and Low)
Vos (Output Voltage Offsety | &%, * Vo2 1115 120 1375 v
=
(Change in Vos ) )
AVos Between High and Low) 50 mv
Is Voo = OV - - 15 | mA
4.4 FFR$FE
4.4.1 AEF L4
% 4-11 CFU RTS8
Min Max
tLUT4_CFU LUT4 (LUT4 delay) - 0.674 ns
tLUTS_CFU LUTS (LUT5 delay) - 1.388 ns
tLUTG_CFU LUT6 (LUT6 delay) - 2.01 ns
tLUT7_CFU LUT7 (LUT? delay) - 2.632 ns
tLUT8_CFU LUTS (LUT8 delay) - 3.254 ns
/ (Set/Reset to
tsr_cru Register output) 1.86 ns
(Clock to Register |
tco cru output) 0.76 ns

DS100-1.13
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4 4.4
& 4-12 B-SRAM RERFE%
Min Max
BSRAM /
tcoap_BsrAM (Clock to output time of read |- 510 |ns
address/data)
BSRAM
{coor_Bsrawm (Clock to output time of output register) i 056 | ns
% 4-13 DSP NEPRTFEH
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
Z= 4-14 Gearbox
FMAXppr 2:1Gearbox 410 MHz
FMAXpes4 4:1Gearbox 410 MHz
FMAXpess 8:1Gearbox 410 MHz
FMAXvioeo 7:1Gearbox 390 MHz
FMAXpEesi0 10:1Gearbox 410 MHz
FMAXoopr 1:2Gearbox 355 MHz
FMAXosera 1:4Gearbox 360 MHz
FMAXosErs 1:8Gearbox 355 MHz
FMAXovipeo 1:7Gearbox 355 MHz
FMAXoser10 1:10Gearbox 355 MHz

DS100-1.13
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4.4.2 SMERFF R
+ 4-15 SMERFFXAF1E
-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 PN\ ton |1 tgp | TBD | TBD | TBD

Parameters
#* 4-16 RN BRI IR
GW1N-1/6/9 118.75MHz | 125MHz 131.25MHz
. (0~+85 ) GW1N-2/4 99.75MHz 105MHz 110.25MHz
MAX GW1N-1/6/9 112.5MHz 125MHz 137.5MHz
(-40 ~+100 ) GW1N-2/4 94.5MHz 105MHz 115.5MHz
tor 43% 50% 57%
topaiT 0.01UIPP 0.012UIPP | 0.02UIPP
& 4-17 PiIEITAEXSH
Fin 3MHz - 450MHz
Fout Fvco/128 - Fvco/2
Fueo 400MHz - 900MHz
tor DUty Cycle - 00625Tp||
Teas - 0.0625T,
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4.5

4.5 ARPIRFR S

4.5.1 DC BS54 1
(T; =-40~+100 , Ve =0.95~1.05V, Veex = 1.7~3.45V, Vss = 0V)
% 4-18 GWIN-1 SR FINE DC BS54
Ta -40 25 85
Tj -40 25 100
llkg 1 MA
3 Ta=25
Isb MA
20 Ta=85
IccO 1.3 mA
2 Rmod=00 mA
lccl 2.5 Rmod=01 mA
3 Rmod=1x mA
lcc2 2 mA
lcc3 / 3 mA
+ 4-19 GWIN-2/4/6/9 884 P INTE DC BB S 4514
Wake-up
Vec® | Veex i8]
(w/l 100%
25ns)l 2.19 0.5 mA NA VIN = * 1/0"
|cc12 0.1 12 mA NA
0.1 12 mA NA
0.1 12 mA NA
XE=YE=SE=" 1" T=Tacc
T=50ns I/0
(25-50ns ) ICC2 980 25 |JA NA OmA T=50ns
110
ISB 5.2 20 |JA 0 VSS VCCX Vcc
(1]
[Z]ICC1 Tnew
= Tnew< Tacc
- Thew = Tacc
- Tacc<Tnew - 50NS  lcc1 (I’IGW) = (ICCl - ICCZ)(Tacc/TneW) + lce2

DS100-1.13

- Thew>50ns Icc1 (Nnew) = (Icca - lec2)(Tace/ Tnew) + 50NS*Icca/ Thew + Ise
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4.5

- t>50ns lcc2=lsB
[3] wake-up time Vee 1.08v
4.5.2 B S # 156
(T; =-40~+100 , Ve =0.95~1.05V, Veex = 1.7~3.45V, Vss = 0V)
& 4-20 GWIN-1 B RNENFSH
Taa 38 ns
Tey 43 ns
Taw Aclk 10 ns
Tawl Aclk 10 ns
Tas ns
Tah ns
Toz Oe ns
Toe Oe Dout ns
Twey 40 ns
Tpw Pw 16 ns
Tpwl Pw 16 ns
Tpas 3 ns
Tpah 3 ns
Tds 16 ns
Tdh ns
TsO Seq0 VS
Tsl Seql 15 VE]
Ts2p Aclk  Pe 5 10 us
Ts3 Seq3 5 10 VE]
Tps3 Pe Aclk 60 us
Mode=1000 5.7 6.3 ms
Tpe
Mode=1100 1.9 2.1 ms

DS100-1.13
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4 4.5

= 4-21 GWIN-2/4/6/9 221+-F FINER FE& 8

WC1 - 25 ns
TC - 22 ns
2 |BC Tace - 21 ns
LT - 21 ns
WC - 25 ns
/ Thvs - HS
Thvn 5 - Ms
( ) Thvht 100 - MS
Togs 10 - us
Tpgh 20 - ns
Torog 8 16 VIS
Tupr >0 - ns
Twhd >0 - ns
/ Teps -10 - ns
SE Tas 0.1 - ns
SE TpWS 5 - ns
/ Tads 20 - ns
/ Tadn 20 - ns
Tan 0.5 - ns
WC1 Tan - 25 ns
TC - 22 ns
3 BC - 21 ns
LT - 21 ns
wWC - 25 ns
SE Thws 2 - ns
Trev 10 - us
Too' - 6 ms
Terase 100 120 ms
The 100 120 ms
Wake-up Tk _pd 7 - VIS
Tsbh 100 - ns
Vee Tos 0 - ns
Veex Ton 0 - ns
(1]
(2]
[3] XADR YADR XE YE Tace SE
DOUT
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4 4.5
N [4]Thv
) [5] 1ns 1ns
R [6] X YADR XE VYE T ace Tace SE
4.5.3 #{ERFE (GWIN-1)
& 4-1 EREER
Tey -
Tawl : Taw
Aclk 3 T s L
0000
Addr()
Dout Data0 X Datal ! Hi-Z Data2
I Toz
Oe 4[: I
p Toe
Seq=0 Addr Ra Ca Rmod Rbytesel
42 EATIHHFER
Pa() X
p Tpw >
T T
Din() X
Seq=0 Mode=0000
4-3 BRI FER
S7 B
NewValue

PEP

DS100-1.13
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& 4-4 S FEH
ﬁﬁmuLﬂﬁmu&jﬁmuw_
N S S S

4.5.4 B1ETFE (GWIN-2/4/6/9)

& 4-5 A FIRFIERIERTFF
XADR
XE
YADR
YE
SE f I I
DouUT _ =d
& 4-6 A RINERIZHRIERF
SE o ;
ERASE & | /
_’Twhdl‘_

XADR T | ;

—p TP
XE | #F ot S
YADR
YE T
DIN

Twpr 1) : : 'n—w'
PROG 1 - i R
NVSTR + ¥ = iy ST
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& 4-7 B FINTFR R R IER R

TCK

YE T
SE oo S
¥ADR :
YADR

—p T
XE _4} - T
ERASE i Twh L
o Twpr Tnws - Terase ;E: Tnhwv :,I_J‘ 7 Trgov [
NVSTR — % + i }_
= | ¥
4.6 MIZFEORTFERA
GWI1N FPGA GowinCONFIG 6
MSPI SSPI CPU SERIAL
Gowin FPGA
4.6.1 JTAG EBRFOFFIRE
GWI1N FPGA JTAG IEEE1532
IEEE1149.1
JTAG GWI1N FPGA SRAM
JTAG 4-8
4-8 JTAG HFEEAMEFERIEE
Ttckftco | Ttckp m Ttckh M Tickd

P Tips Tiph : Ttekftc

TDI

TDO

valid data valid data
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4.6

%® 4-22 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 GWIN FPGA
MSPI
RECONFIG_N “ NON-RECOVERY”
RECONFIG_N

4.6.2 AUTO BOOT #EX1EO B iR

AUTOBOOT GWI1N FPGA
FPGA Flash
Flash JTAG

RECONFIG_N
4-9
4-9 EF LERFFE
VeoVeox/Veco I,I

| Tporready =
READY ]»:

DONE

DS100-1.13
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[&] 4-10 RECONFIG N fil % Bt FE &

RECONFIG_N i 2
# Trecfglw g
READY 5 b T
;ﬁTrecfgtrd?n Treadylw i
DONE Trecfgtdonel "
4-23
£ 4-23 E# EB A RECONFIG_N fil & B 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 | 20ns
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 200uys MODEO=1 50us
4.6.3 SSPI {2\ FE O iR
SSPI FPGA Host SPI
GWIN FPGA
SSPI 4-11
4-11 SSPI miztEX A &
READY I[
 Treadytcs| | Teenw
SSPI_CS M \ H 1
CLKHOLD M :
" Tsspis T Tssph  w— Todi " Tooki » »
SCLK —'—\—/_’f—\ . :
' Treadytsclk d : Tsclkftco : Tsclkftco : Tsclkftcx

e}

valid data X valid data >—

;
i
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4-24
3 4-24 SSPI RIEEANFSH
Tscikp SCLK (SCLK clock period) 15ns -
Tscikn SCLK (SCLK clock high time) 7.5ns -
Tscii 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 |
Tscletco falling edge to output) 10ns
SCLK (Time from SCLK |
Tsalktox falling edge to high impedance) 10ns
Tesnhw CSN CSN high time 25ns -
T READY CSN (Time from
readytcsl READY rising edge to CSN low)
T READY SCLK (Time from TBD )
readytsclk READY rising edge to first SCLK edge)
SSPI GWI1N FPGA
SSPI
RECONFIG_N “ NON-RECOVERY”
RECONFIG_N
4.6.4 MSPI X\ O M FHRE
MSPI FPGA SPI Flash
GW1N-1 GWI1IN-6 GW1N-9 MCLK 2.5MHz
GW1N-2 GWI1N-4 MCLK 2.1MHz MCLK +/-5%
MSPI Flash
RECONFIG_N GW1N-1 GWI1N-2 GW1N-4
MSPI
RECONFIG_N
GWI1N-6 GWI1N-9 MSPI
FPGA Flash
0
MSPI 4-12
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4 4.6
& 4-12 MSPI RIEEA R FREE
READY £
| Treadytmcsl "ﬂ
MCS_N b /
! Tmspis # Tmspih :
1o ¢ s X
Teadymek ¢ Tmckh N Tmok 7 Tmckp "
MCLK m
| Tmclkftco
] 4 valid data }{ valid data }{
4-25
< 4-25 MSPI iz FEH
Timcikp 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
Treadymesi from READY rising edge to MCS_N low) 100ns 200ns
READY MCLK (Time
Treadymok from READY rising edge to first MCLK edge) 2.8ps 4.4us
4.6.5 DUAL BOOT #5
DUAL BOOT GWI1N FPGA Flash
Flash
GWIN-1 GWI1IN-6 GWIN-9 Flash
Flash Flash Flash
GWI1N-6 GWI1N-9
Flash Flash Flash
Flash
GWI1IN-6 GWI1N-9 Flash
Flash FPGA 3
3 Flash 0
Flash 3
GW1N-2 GWI1N-4 DUAL BOOT
GW1N-4 DUAL BOOT
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4.6.6 CPU #&3%
CPU HOST DBUS GWI1N FPGA
CPU GWI1N FPGA
CPU
RECONFIG_N
“ NON-RECOVERY”
RECONFIG_N
4.6.7 SERIAL #&x
SERIAL Host GW1N FPGA
SERIAL GW1N FPGA
SERIAL
RECONFIG_N

“ NON-RECOVERY”

RECONFIG_N
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5%%14% BiER

5.1 st

5-1 ¥ BT E - ES
GWIN -LV 1 LQ 144 ES

Product Series —— L Optional Suffix
GWIN ES Engineering Sample
Core Supply Voltage PIN Number
LV 1.2v
UV 1.8V/2.5V/3.3V
Logic Density Package Type
11,152 LUTs LQ LQFP
22,304 LUTs MG MBGA
4 4,608 LUTs UG UBGA
6 6,912 LUTs PG PBGA
98,640 LUTs QN QFN

CS WLCSP

GWIN-1 LV
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& 5-2 24452 755% - Production
GWIN -LV 1 LQ 144 C6/l5

; R
Product Series Temperature Range
GW1N .
C Commercial 0 to 85
Core Supp|y V0|tage | Industrial -40 to 100
LV 1.2V Speed Grade
UV 1.8V/2.5V/3.3V 4 Slowest
5
Logic Density 6 Fastest
11,152 LUTs
22304 LUTs —— PIN Number
4 4,608 LUTs Package Type
66,912 LUTs
98,640 LUT LQ LQFP
’ S MG MBGA
UG UBGA
PG PBGA
QN QFN
CS WLCSP

GW1N-1 LV
Speed Grade Lv uv
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5.2

5.2 s fFE AR

& 5-3 SR RFRIA =AY

GOWINEBZT
Part Number —» GWIN-LVALQ144C6/15
Date Code —» YYWW
Lot Number —» LLLLLLLLL

GWI1N-LV4 €<—— Part Number
CS72C6/15
YYWW <«— 1 Date Code
LLLLLLLL L€<—— Lot Number

“ Part Number”
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