GOWINSE

HEREREB TR RX

Gowin IP #Z =4 TH
F Pi8Fa

\

SUG284-1.7, 2019-02-25



T B©2019 I"REFSENBERHBIRAT

RERNE AT, ATF AN NEEAFE E R Bl BB ORI B34 a4
. IS DT AL %

RITAER

ARG FFARIZ FALMFR = BUGVE AT, R A REE N, B DAEE IR R 5 B e 07 W% AT
AR FERUF AT o B 2 2 SRR 72 S OB 5 S 3R 26 R A B SR 2 40, s Sk
BEAS AR AE AR T E . e AR =2 S S A AT/ Bl fd A EAR A
AH 7N B 7N P FE LR, ALFE X P2 i e 8 FH IR IE F I . & B M BT AT R . RO B & 0
WP R BT TS, WAMEMLR. Jo S0 SO P EE ST B A e N AR
B AN e BV E AR I A B R 5T, & SRR B 1B SOk AR AR AT P 25 BRI,
WRFATIBE . 52 2 S AR T X o R 4738 I 1 B 38T



RAER

HE

TEN

L

2017/03/07

1.0

PIHE A o

2018/01/30

12

% H GWINR-4. GWIN-6. GW1IN-9. GWI1NR-9;
3 T BSRAM #5747

HEHr T DSP #4);

BEHT T PLL;

¥ 3# 7 User Flash.

2018/08/25

13

% GWIN-2B. GW1N-4B. GW1IN-6ES. GW1N-9ES.
GWINR-4B. GWINR-9ES. GW1NS-2. GW1NS-2C;
i 1P DDR3. DDR3 PHY:;

B PLL;

¥ OSC;

¥ User Flash;

AT B 5

Fri% IP CORDIC. Complex Multiplier. DIVIDER

2018/10/26

14

SCHF GWINZ-1. GW1NSR-2C;
i 13C. SPMI .

2018/11/15

15

¥ FF GWINSR-2;
ks GWIN-6ES. GWINS-9ES. GW1NR-9ES.

2018/02/12

1.6

i P RiscV N25. CAN;
¥ PSRAM. DDRx. MIPI.

2018/02/25

1.7

i IP Basic FIR Filter. FD Adaptive Filter. Integer
Multiply Divider. NLMS Adaptive Filter. XCORR. Triple
Speed Ethernet MAC;

AL AL B (IER AL Add to Current Project #£750)




= 5 i
= <O iii
S = ;ST vii
(R S N = 1
1oL M P 2 oottt 1
1.2 38 P ettt 1
1.3 TR SRS ettt 1
1.4 TRIB GBI oottt ettt 2
15 FARTCREG IR cooveeeeeeeeee ettt ettt 2
yZ 11 | TSR 3
SR 13 == U 4
G 700 I = 0T Y, =T 0 o T Y2 9
Bid. L SP ettt ettt ettt ettt a ettt n et n e aens 9
T 72 | = OO 14
T 35S o= TR 21
K 0 L0 1Y TR 26
BL2 DISP bttt h bttt ettt ettt b bttt ne e 31
B2 L ALUSA ...ttt ettt ettt ettt 31
B.2.2 MULT ettt ettt s et s bbb st s s e bbbt b bttt n et sene e 37
3.2.3 MULTADDALU ....oovitiitittie ettt sttt bbb s s ea et 42
B.2.4 MULTALU ..ottt ettt ettt ettt b et s st sene e 48
BL2. 5 PADD ...ttt ettt s ettt ettt ettt 54
KT 0] 0 1o R RTR 60
BL3LL PLL ottt ettt b ettt ettt e bbbttt ne s 60
KTk 72 o | X TR 69
TR T 30 1T 74
G Y= = ] TS 78

SUG284-1.77




H %

SUG284-1.7




SRS

B H3x

B 3-1 IP COre GENEIAtOr FTHI ..eeveeiteeitieitie et ettt ettt ettt e teeete e ete e ste e saeesateebe e beeebeeebaeebeeenseenbeesree e 5

P 3-2 SEIECT DEVICE i [ c.viveiieeee ettt ettt ettt ettt ettt et e ae et e ete et e eteeteeebeeaeeteeteenseereans 7

P 3-3 1P CUSTOMUZALION T [ ..ouvivieieete ettt ettt ettt ettt ettt et ettt et et e ete et esteetaeetesaeeneeeteensesreans 8

B 3-4 ipc SCAFH IP CUSLOMIZALION T [ ovviviiieciccieee ettt 8

3-5 SP B T oo 9

3-6 SP [£] IP CUSLOMIZAtION Tl FI A5 ...ttt 10
3-7Language FRIFIZEHE ..ooooieieeeeeeceeecee ettt s et s et en e aenis 10
BB HEID 5 SR ettt ettt ettt ettt en et aenis 12
3-9 BB I TP CUSTOMIZALION. .......veeveveeeeeeeeeteeeeteeeete et teeseee et ee st e s et ees st e s st essse s et e eseteeaeresaeneseesees 13
3-10 B SP BETFSUME 1ot 13
3-11 FH P B2 1P Bt SO BRI ST covviee e 14
P 3-12 SP IP CUSIOMIZALION BEE ....vvoeeeeeeeieieieieee et 14
B 3-13 DP 1B EBEEL ..ot 15
P 3-14 DP ] IP CuStomMization & T ZEHA .c.evieiececeeeeceeeeteee et 15
Pl 3-15 DP BB EITOT FETIN oottt ettt s 16
3R B o =Y [T = OO 17
P 3-17 BCE 1) IP CUSIOMIZALON ... tttteeteieieteteiesee ettt e e s s s 18
B 3-18 (14K DP BEHF SCIE oo 19
B 3-19 P B IZ 1P BEHE SO BB SEAE e 20
Pl 3-20 DP IP CUSIOMIZALON L ......eoveeceeecicieieieee ettt 20
B 3-21 SDP B TR ..ottt 21
P 3-22 SDP [£] IP CUStOMIZAtion T F1ZE 4 ..o 22
P 3-23 SDP HE B EITOT f5 I 1ottt 23
B B-24 HEID B IR oottt ettt a et 23
3-25 FIL B IE) IP CUSIOMIZALION. .......veveeeeeeieeeeeeeee et see e ete et et e e e e e e eteeteeteeteeteese e enseneeresaeeteseeeeeeeenns 24
3-26 B SDP B S oot 25
3-27 AP BIEZ 1P BT SO IR SCIE o 25
3-28 SDP 1] IP CUSIOMIZAtION BB ..eeveeceeecee ettt ettt ete et e e e e eteeeteeeteesveesteesneeas 26
3-29 ROM B BBEEL .ottt 27

SUG284-1.7 iii




SRS

K 3-30 ROM ] IP CUStOMIZAtION B FTAEHA .ovivviiceeccee ettt ettt te e ere e 27
B B-BL HEID B IR ettt ettt ettt ettt ettt et 28
B 3-32 BB I TP CUSTOMUZALION. ... et iee ettt st eee et st st st s e s et e st esa s st e e teseestaesbesreesassbesaeeseeanes 29
B 3-33 B4 ROM B SCAF oo, 30
B 3-34 H P BIAL 1P BT SCAEIIBEAR STAE ot 30
9 3-35 ROM HJ IP CUSIOMIZALION T B .vvviivveeceieeireeeceteeeeteeeette e et e e etteeetesseteeesnteeeeraeesatesantaeesneeeannens 31
B 3-36 ALUSA HIIE I ..ottt et n et eneeans 32
P 3-37 ALUS4 ] IP CUStOMIZALION T FTAERA vviviiiverccicieec e 32
P 3-38 DSP HB FEIHIAETK vveveveieieieseisietese sttt sttt es sttt se ettt e st e sttt ese st et ene e 33
B B39 HEIP [ /8 oottt ettt ettt ettt ettt ettt et ae et ene e 34
Pl 3-40 FILE ) IP CUSIOMIZALION. ... cviviiiveteriisietesiee ettt ss et se s sese e s s ese s s sese e s sese e 35
B 3-41 B4 ALUBA BETFSEAE oo 36
B 3-42 FH P B Z 1P Bt SO BB ST vt 36
] 3-43 ALUS4 IP CUSLOMIZAtON BEE ....vvviicececeeieeeeeeectee ettt 37
B 3-44 MULT BIAE BMEEL oottt n st 38
P 3-45 MULT HJ IP CuStomization & 45 H ...oviviiiicvcccece et 38
B B-46 HEIP 5 /8 oottt ettt ettt ettt ettt ettt ettt et ne et ene e 40
P 3-47 TR E ) IP CUSIOMIZALION. .. .cveviiiveveriieietetie ettt ettt s et s st s e s s b s 41
B 3-48 B4 MULT B SIE oottt 41
B 3-49 FH P BIAEIZ 1P Bt SO BB S v 42
] 3-50 MULT [P CUSLOMIZALION BB .....cvvevveeeeceeeeieiesee ettt eeseees 42
3-51 MULTADDALU U E BREEL oottt 43
3-52 MULTADDALU ff] IP Customization & 125 ..o 43
I o T (o = RO 45
3-54 Jit B ] 1P CUSTOMIZALION .......ee ettt e e et e e e et e e e e e se e e eeeeas 46
3-55 ]t MULTADDALU B S0ME ottt 47
3-56 S IALZ 1P Bt STAF IR ST <o 47
3-57 MULTADDALU IP CUSIOMIZAION T E ...veeeievieceeee ettt ettt e erae et enaeeeees 48
] 3-58 MULTALU 1Z B HETL oottt ettt eeeenennn s 49
3-59 MULTALU ] IP CUStOMIZAtION B T ZEH .ottt 50
R GO T (o = USRS 51
3-61 JiC B ) 1P CUSTOMIZALION ...ttt e e et e e e et e e e e e se e e aeaeas 52
3-62 AL MULTALU BEEE S0 oottt n e 53
3-63 S MIALAZ 1P B ST IR ST o 53
3-64 MULTALU [P CUSIOMIZALION T ....vvieicveeeieieeeeteeeeteeeseteeesiteseeaeeseteeestesesnaeestesssreeesnesesneeesnes 54
B 3-65 PADD [ EHEZE ..ottt ettt ettt 55
] 3-66 PADD ] IP CUStOMIZAtION B FTZE M. ...vviviiic e 55

SUG284-1.7 iv




SRS

B B-B7 HEID 5 IR vttt ettt ettt ettt ettt ettt 57
B 3-68 HEE ) IP CUSTOMUZALION. .....veiveeee e et st ees et e ee st st e e s s e e e te st e sa s st e s teseesreesbesrsesessbesaeeseeanes 58
B 3-69 1L PADD BT ST vttt 59
B 3-70 F P BAE 2 1P Bt SCAE IR ST vt 59
B 3-71 PADD [P CUSIOMIZALION BB ..oivveeievieeceeeetie e ceveeeeteeeette e et e e etteeetesseteeesteeeeteeesaresasraeesareeannens 60
B 3-72 PLL BB HETE oottt ettt ettt ettt et s et et 61
P 3-73 PLL HJ IP CUStOMIzation T £ K c..v.vuieeeeeeieieiceeee e 62
P 3-74 Divide Factor FL B AN A HT €08 T Il oviiiiceeeeeeee et 64
Pl 3-75 CLKOUTD 43412 B0 B A B EE I EITOT T Tl oo 64
] 3-76 CLKOUT MR 5 BARMEAZE M EITOr T 1T oo 65
P 3-77 CLKOUTD HAEEA AR 5 1HH AT A ZER] EITOr T Il o 65
K] 3-78 VCO ZHUIC B AN A FEIT @ITOT T4 I oottt ettt 65
] 3-79 ZHUTCE A HEIT INFO T T 1ottt ettt 65
B 380 HEIP [ /8 oottt ettt ettt ettt ettt ettt ettt et ne et ene e 66
P 3-81 BB ) 1P CUSTOMUZALION. .......veve ettt ste et et e e esteete st e stesteseeee e ansaresteeteseesaesaesens 67
B 3-82 fF14E PLL BETF S0 oottt ettt 68
P 3-83 FH F BIAK 12 1P Bt S BRI S oo 69
B 3-84 PLL IP CUSIOMIZALION BB ....cveeieie ettt ettt teeeae et e st et e st e s teeebeesteeeteeebeseneeenteeeree e 69
B 3-85 DLL FIAB EHETL .ottt ettt 70
P 3-86 DLL ] IP CUStOMIZation T I ZE A ....vvevieiicieteee et 70
B B-87 HEIP [ 8 ooeeeeeeeeeeeeeeeeeeeeeeeeeeeee ettt ettt ettt ettt ettt ettt et ne et ene e 71
3-88 it B ] 1P CUSTOMUZALION ...ttt e e et e e e et eee e eeesee e e eeeeeas 72
3-89 DA DLL BETT SUAE oottt en e 73
3-90 AL AZ 1P Bt STAF AR ST <o 73
3-91 DLL IP CUSIOMIZALION BB .....veeeieeeeceeieeetie ettt et e e etee e st e et e e etae e st e e e st e e enteseeteeesateeeereeeenes 74
3-92 OSC B BT ..ot ettt ettt n s 74
3-93 OSC ] IP CUStOMIZALION T FIZE T .ottt 75
RV T o = SRR 76
3-95 Jit B ] 1P CUSTOMIZALION ...ttt e e et ee e et e e e eeesn e e ee e 76
3-96 DHE OSC BEIT SUAE oottt 77
3-97 FJMIAEAZ 1P Bt ST IR ST o 77
3-98 OSC IP CUSIOMIZALION T ..veeeiveeeieeieeetie e cee ettt e ettt e e etee e st e s e te e e etaeestae e st e e sateeesteeesbeeesreeeenes 77
3-99 USEI Flash I 8 B T oo ettt ettt ettt en e 78
3-100 User Flash [£] IP CUStOMIZAtION T A5 H4 ...vooeeee oo 79
O ok Y (G I =0 AR 80
P 3-102 FL B 1P CUSTOMIZALION. ......eveiveeeeeeeeeeeeee ettt e et e et e see et e eeeeee e eenatesteeteseesaesaenas 81
P 3-103 {11k USer FIasSh Bt SCMH ..ottt 82

SUG284-1.7 v




SRS

B 3-104 F P BIALAZ 1P Bt SCEE BB STIE v, 82
9 3-105 User Flash IP CUSIOMIZAtION T E .....c.veiiivieecree ettt ettt e ete ettt e e etae e sneeeenteas 83
] 3-106 13C SDR (5 BMEEL ..ottt ettt en s n et ennas 83
& 3-107 13C ] IP CUSLOMIZAtION B IG5 H w.vviviecececccceeeeeeeee e 84
BE B-108 HEID 5 J2 vttt ettt ettt ettt ettt ettt ettt s st 85
B 3-109 BB Y IP CUSIOMIZALION. ......veieieieeieeeee sttt ettt see et et st e et e st e sa s st e et e seesteesbesreeassbesaeeseeanes 85
B 3-110 BAE 13C BT SCAE oveveeeeeeeeee ettt 87
B 3-111 P B4R 12 1P BET SO AR SCEE v 90
P 3-112 13C IP CUSIOMIZALON BEE ....o.viveveviiieietii sttt ettt 91
B 3-113 SPMI I B B HEZL 1.ttt 92
P 3-114 SPMI ] IP CuStomIzation T T ZE A ..veviiiceccic e 92
B B-115 HEIP 15 5L oottt ettt ettt ettt et ettt e ettt ettt ettt et ne et ene e 94
P 3-116 FCE Y 1P CUSIOMIZALION ....oviviveveeiiietetiee ettt ettt st s s s s 95
B 3-117 BUAL SPMIBETESUIE oottt 96
B 3-118 AL Z IP Bt SCAE IR SCAE oo 97
] 3-119 SPMI IP CUSIOMIZALION TEE. ....v.vvveececeeeeieieeeeeeete ettt neeeeees 98

SUG284-1.7 vi




RHXx

RHEX

T L1 RIE L BT ettt 2

SUG284-1.7 vii




1 X FARFM 1.1 FMAE

P

%

1.1 FHRAE
AFMEBERHIR & = SRR (Gowin = IF#E) 1 1P %= T
H (IP Core Generator) MIffiH, B7EABIH P RFESLILE 2% 1. Gowin
RS S HF Linux A1 Windows 24t . B <A T i o 0 4 18 57 T 48 R AN S 45
(72 BT RS B, 2 N2E Windows £ %1 1.9.0Beta hiiAs . BRIk As
B, s B RE S A ZE R, HARKCUE P AR AR S BN

1.2 EHA~ R

AF M ARG BIEH T LR 2

1. GWIN %% FPGA 7#/i: GWI1IN-1, GWI1IN-2, GW1N-2B, GW1N-4,

GW1N-4B, GW1N-6, GW1N-9
GWINR %%l FPGA /= /i: GW1NR-4, GW1NR-4B, GW1NR-9
GWINS %% FPGA 7= fii: GWINS-2, GWINS-2C
GW2A #7%1 FPGA 7= /i: GW2A-55, GW2A-18
GW2AR %% FPGA F=f: GW2AR-18
GWI1NZ %% FPGA 7= ;. GWI1NZ-1
GWINSR %% FPGA ;= f: GWINSR-2, GWINSR-2C

oA wWN

7.
1.3 X3
R 2 SR M L www.gowinsemi.com.cn B Rk, &E DL AH
KLY
1. GWI1N %% FPGA 7= i B F
GWI1NR %] FPGA /= S 5dE F it
GWI1NS %71 FPGA 7= 534 it
GW2A %% FPGA 7= i
GW2AR %71 FPGA 7= 534 it
GWI1NZ %% FPGA 7 5 50 T it
GWI1NSR %71 FPGA 7= 5345 F- it

NOoOOAWN

SUG284-1.7 1(98)




1 RTATF

1.4 Rif. 480%15

1.4 Ki&. FEREIE

AP BRI AR . FamsiE KA SR RS %K 1-1.

& 1-1 KiE. HHIE

Rik. 450876 | &% 7 X

FPGA Field Programmable Gate Array | Bii7 o] 4w f2 [ T F45 )
e e Lo,
IP Core Intellectual Property Core IRV e
DP/DPX9 Dual Port Xty A7t
SP/SPX9 Single Port b mpeRt
SDP/SDPX9 Semi-dual Port 2P Wity 117 2
ROM/ROMX9 | Read Only Memory HELAF %
PADD Pre-adder AN &%

MULT Multiplier ek an

PLL Phase-locked Loop BUAHER

DLL Delay Lock Loop FEIR B AHFA
OSC Oscillator A R R

SPMI ﬁ%:';fe;gePower Management R4 R

1.5 FARZ RS RIRE

ez PRSI AT REEOR SR, AR A IR rP QA A A 5 ) B A

AEESARR:
Pk www.gowinsemi.com.cn
E-mail: support@gowinsemi.com
Tel: +86 755 8262 0391

SUG284-1.7 2(98)



http://www.gowinsemi.com.cn/
file:///C:/Users/Yanan/AppData/Roaming/Microsoft/Word/support@gowinsemi.com

k]

Gowin =IREHAF IP k%= TR F B T =4 sepitb fioo L% 1P, 18
o TR A 2 5, F Al A 2 S AR R SRR 1 BT R (R 2D
R, FWEHH P BESZBIE 28 ¥it. H AT IP Core Generator 4% 515 AH <)
Hard Module &7 #1225 ¥ 1 AH R 1 Soft IP Core P/ 2H B 77

SUG284-1.7 3(98)




3 fd

SUG284-1.7

3

W B RS “Tools > IP Core Generator” , 5% T HA% , FTIF

IP Core Generator 5, 1l 3-1 Ffiw.

ZAH EZ I LT AN ER

JFiE A %1 Hard Module #55;

ST AR Soft IP Core #47.

Hard Module #54>f.#% Block Memory. CLOCK. DSP. I13C. SPMI
F User Flash %;

Soft IP Core #1434+ CAN. DDRx. FIFO. I3C. MIPI. Math.
Microprocessor System. PSRAM. RAM Based Shift Register. SDRAM
Controller. Triple Speed Ethernet MAC 4.

AR SCRY A4 Hard Module FEEL A .
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3-1 IP Core Generator 53

Hard Module

Block Memary
e DP
55 ROM
ik SDP
ek SP
CLOCK
& pu
2L osc
& PLL
DsP
ihs ALUS4
e MULT
i MULTADDALU
4L MULTALU
4. PADD
13C

[3C SDR
SPMIL

SPMII
User Flash
i3 User Flash

Soft IP Core

CAN
i CAN
DDRx
DDR
+ 1 DDR Memory Interface
i%s DDR PHY Interface
DDR2
DDR2 Memory Interface
DDR2Z PHY Interface
DDR3
DDR3 Memory Interface
DDR3 PHY Interface
FIFO
ins FIFO
ihs FIFO SC
13C
¢ 13C DDR eXtension
4L 13C SDR
MIIPI
&L MIPI RX
iha MIPI TX
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4 Math
Basic FIR Filter
CORDIC
Complex Multiplier
Divider
FO Adaptive Filter
FFT
Integer Multiply Divider
MLMS Adaptive Filter
i XCORR
4 Microprocessor System
4 Hard-Core-MCU
Gowin_EMPU
4 Soft-Core-MCU
RiscW N25
4 PSRAM
PSRAM Memory Interface
4 RAM Based Shift Register
RAM Based Shift Register
4 SDRAM Controller
SDRAM Controller{With embedded SDRAM)
SDRAM Controller{With external SDRAM)
4 Triple Speed Ethernet MAC
.1 Triple Speed Ethernet MAC

FH T A P AN Target Device 1241411 IP Core Bt B SCAEHT TF 444
«[=),
® Target Device, FC# Device.
A M ERHE, i “Select Device” %I, W& 3-2 s
% & H A2 Device 5 &, BN % R 7E Target Device
A M SR AE R, X R s 2R 1P, AT4TJF IP Customization %
TAE, 1EMU5 ) Device 158 14 /R 7E IP Customization X 1HAE K] File
i & & 1) “Target Device” ZRtES .
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3-2 Select Device & M

" Select Device

- —

Filter

4|

I

Series: [GHLE ~1 Device:  [hny -
Packsgs: |[bny -
Spesd:  [Any |
Part Mumber Device Package Speed \Voltage 10 LuT FF S-SRAM B-¢ *
GWIN-LV1CS30C6/15 GWIN-1 WLCSP30 C6/15 v 24 1152 864 N/A e
GWIN-LVICS30C5/14 GWIN-1 WLCSP30 C5/14 LV 24 1152 364 N/A
GWIN-LVIQN32C6/15 GWI1IN-1 QFN32 C6/13 LV 26 1152 364 N/A
GWIN-LVIQMN32C5/14 GWIN-1 QFN32 C5/14 LV 26 1152 864 MN/A
GWIN-LVIQN4BCE/T5 GWI1N-1 QFN4E C6/15 LV 41 1152 864 N/A
GWIN-LVIQN48CS/14 GWIN-1 QFN48 C5/14 v 41 1152 864 N/A
GWIN-LV1LQ100C6/13 GWIN-1 LQFP100 Co/135 LV 79 1152 364 N/A
GWIN-LVILQ100C5/14 GWI1IN-1 LQFP100 C5/14 LV 79 1152 364 N/A
GWIN-LVILQ144C6/15 GWIN-1 LQFP144 Ca/15 LV 116 1152 864 MN/A
GWIN-LV1LQ144C5/14 GWI1N-1 LQFP144 C5/14 LV 116 1152 864 N/A

% %€ Deivce J, IP Core Generator £ 1R #5 1% %€ [t Device H 313 Wi & 4

SCRPRERERR B

® SRR, B AE S, XM A4TIF IP Customization FC & % 11, Wi
3-3 i, A AT IP Customization it B & 1 RECE IP, EBE%E
5 ST OK A2 1P, 2% IP O HC B 5 T 7E 26 = F SN2
® AATHE, WIEHRZ NIKE, AnTH. i 3-1 FFUR, GWlNR-QT

BE% SPMI.

i <L), BT OB LI 1P Core SCfE, 3 ATARE T BT 4
. o» \Eﬁ@ﬁ, B “Select IP Config file” XJiEHE, %+ IP Core it & X

4 “.ipc”, UK 3-4 fasi “1P Customization”

B, Hrh U AR AT L

GUTH AR G B
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3-3 IP Customization &

24 1P Customization

Block RAM: SP

File
Target Device: GHINR-UVIAHEACE/IS
Creste In: E: 41, Qtesthtestlizreige_=p

Module Hame: GH_SP

Py

—

1

Fils Hams:  gv_sp

Options
#idth & Depth Readfirite Mode
— ik
e
Byts Enable
—® resst dout0:0] f=t )
Eyte Size @ sbit it
—{ e Resources Usage
Block Ban Usags: 1 FF Usage: 0
—{ ad[0:0]
LUT Usage: 0 WU Usage: O
= ginD:0]
Reset Mode: @ Synchromous () hsynchromous
Initislization
Memory Initialization File: D
[ mw [ Cancel ] [ Help

3-4 ipc {9 IP Customization & O

o IP Customization

Block RAM: SP

File

Target Device: GH1NR-UYIGHBECE/IS

Sy 1 A T e e —

Create In IE Y1 Qtestitestlhisrclgw_sp

Madnle Fame G¥_SF

File Name: gw_sp

Opticons
idth & Depth
—»{ck
Address Depth: 2
—®oce Data Width: 1
—»{ce
Eyte Enable
—pfreset doul0:0] = )
Byte Size @ it 9bit
—»{wre Resources Usage
Black Ram Usage: 1
—»{ado0]
LUT Usage: O
= dinp:0]
Reset Mode: © Synchroneus () Asynchronous

Initialization

Memory Initialization File

Readffrite Mode

IFF Usage: 0

WU Usags: 0

[k [ Comeadl || Help
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3.1Block Memory

3.1 Block Memory

77, Block Memory (BSRAM) #EHtAISZEL SP (Hi [1#Ex0). SDP
CERU O DP (X 5 I ROM (R D .

3.1.1SP

SUG284-1.7

SP Jyfau O TAERES, 7] LB SP.SPX9 Wfh & = 2 Sz 3 . BSRAM
1 B R ATl X E R O 7 5 1A [Fl T AN [F . £E IP Core Generator S H,
M SP, FAM SRR SP MG EME. WK 3-5 fTr.

3-5SP KIS EHME

-+ IP Core Generator

Name
4 Hard Module
4 Block Memory
= DP
% ROM
% sop
& SP
CLOCK
Dsp
I3C
SPMI
User Flash
Soft IP Core

Target Device: Gif LFR-LV9QH3EFES D

E=3 Eoh =X

SP

Information
Type: SpP
Vendor: GOWIN Semiconductor

summary:

B-SRAM can be configured as Single port Block SRAM. In this mode,
the design supports different read and write data widths. It can be
initialized by a memaory initialization file. And also, it supports five
working modes including two read modes (bypass and pipeline), and
three write modes (normal, write-through, and read-before-write). The
byte enable function is supported in this mode.

In SP mode, the primitives SP and SPX9 can be used. The primitives
support multiple data widths and address depths(Depth x width): SP--
16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; SPX9--2Kx9, 1Kx18,
512x36.

Copyright(C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reservad.

7E IP Core Generator #tfid, X “SP”, #4: “IP Customization”
WH, %% OH File iR EHE. Options FCEHE. 3 11 C B AE FUF1HE Bh4240
“Help”, Wk 3-6 Frix.
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3 ¥H 3.1Block Memory

3-6 SP Y IP Customization & M 4544

- —
'y IP Custamization DS
. gl
Block RAM: SP 5]
File
Target Davice: TN LYSQNBOPES FILERE e
Erocta T E:\l.9testhtestlharciar_sp )
Module Hame:  GW_SP File Hame: gw_sp
(ptions
1dth & Depth Read/frite Mode
- clk
—w{oce Date Wik 1 T it meds
—
Byte Enable Optionsfin H1E
— reset dout]0:0] P i ptionsfit &
Byte Size @ &bit Ghit
— Resources Usage
Block Ran Usage: | DFF Usage: 0
—t 3d[0:0]
LT Vsage: O W Vsage: O
= dinf0:0] _ -
Reset Mode: @ Symchromous () Asymehronons
Initialization
s Memory Initislization File
O EiE [
B® Helpt#4l
(|
[ [ cemea J|[ el ]l

1. File At B HE

- File BLEMEA TRCE = 2E 1 SP LB SRR 15 B .

- Target Device: ./~ CUACE K Device {5 5

- Language: FCE /=R IP Core SR RERIE S . AN R
PIBIRAE, EPEHAIRET, SCFF Verilog Al VHDL, 1H 3-7 ii7R;

- Module Name: it &7/=4: K IP Core 4] module name. 7E45 ]
SCASHE W] B g B AT A4 R 5

- File Name: ECE =41 IP Core SRS 44 . AEA M SCASHE AT B
B R S AR

- Create In: BLE =41 IP Core SCHEM) HFREEAE . T AEAT N SCAHE o
HoH Y HARERAS, ] I SCAE A M PR e e 48 H R iR AR

3-7 Language THL5|FKHE

2. Options At BAE.
- Options Pt BAEH T H~ H € S DB AAG a8 L EAE S,
Options AL EHE” 411 3-6 Fiw.
- Width & Depth: At '# SP fiihtixE (Address Depth) FI%dE 5
(Data Width). 4c & i k-8 B2 AR 96 B ok d i B s e i
BT, 1P Core £ siiilfh 2 AMEEH 4 & 5L 5

SUG284-1.7 10(98)
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Byte Enable: ] TALE &M H 7S gEIEE, 24 Data Width K
TEET 9 W AT A) ks 48 FH -1 B A0 Be Thag i e B A 5 = 15 KA,
A% M 8 bit B¢ 9 bit;

Resource Usage: 1t IR A=A E -5 HK Block Ram.
DFF. LUT. MUX K% IE;

Read/Write Mode: it & 3515

SP LA

PRz Bypass fil Pipeline;

=MERA: Nomal. Write-Through. Read-before-Write.

Reset Mode: ECE SP R,

T A “Synchronous” Al B “Asynchronous”.
Initialization: HCE SP #Y INIT {5

INIT {8 DA Z gk i Bl oS b i A% R FER a0 SR, SO mrad

“Memory Initialization File” 5.

“Memory Initialization File” &I HIaEM A ATIE IS F 5 80% IDE SEHA~
“File->New->Memory Initialization File” 7=, HARf=4: 75 X & pIaa b ST s i 5%
AN _(Gowin I 5T ).

s 11 P A P&

Uiy |1 PC B HE L 7R 24 1T 1P Core D B 45 SR/ BIHE I, Han N\ % tH o 11
(107 % AR Options Wc & SIS BT, & 3-6 Hdryd ) “He B HER”
i

Options it & HF bR E “Address Depth” [t & 520 ad 14758,
A58 “Data Width” FCE R din F1 dout 4L % -

Help %4
¥ “Help”, &7~ IP Core MIECEE BT, W 3-8 fin.
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3-8 Help 58

SP

Information

Type: Sp
Vendor: GOWIN Semiconductor

B-SRAM can be configured as Single port Block SRAM. In this mode, the design supports different bit width data read

and write. It can be initialized by @ memory initialization file. And also, it supports five working modes including two

read modes (bypass and pipeline), and three write modes (normal, write-through, and read-before-write). The byte
Summary enable function is supported in this mode.

In SP mode, the primitives SP and SPX2 can be used. The primitives support multiple data widths and address
depths(Depth x width): SP--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; SPX9--2Kx9, 1Kx18, 512x36.

Options

S ™
Address Depth - Set the size of the address depth.
Wwidth & Depth
Data Width - Set the size of the data width.

Read Mode - Set whether the read mode is bypass mode or pipeline mode.

Read/Write Mode
Write Mode - Set the write mode as normal mode, write-through mode or read-before-write mode.
Byte Enable - Set whether to use byte enable function or not.

Byte Size - Set whether the byte size is 8bit or 9bit if the byte enable selected.

Byte Enable
" Note: Assume that the data width is represented by Width. (1) If With<8, byte enable function is invalid; (2) If

Width=9, only 8 bit is valid; (3) If Width>9, both 8 bit and 9 bit are valid.
Calculate - Calculate the resource usage in the design and display results below.
Block Ram Usage - Display the number of Block Ram used.

Resource Usage DFF Usage - Display the number of DFF used.
LUT Usage - Display the number of LUT used.
MUX Usage - Display the number of MUX used.

Reset Mode Reset Mode - Set whether the reset mode is synchronous mode or asynchronous mode.
Memory Initialization File - Set the memory initialization file (.mi) path.

Initialization

File Format - Set whether the format of the memory initialization file content is Binary or Hex.

Help U1 ALFE 247 IP Core [IMEE /41, UL Options 5 Wi fic & 11 &) £
P
IP 4 B3

& 3-9 Fian, SP H“IP Customization” & 52 AL B G, B “OK”,
P DL B SO “File Name” #ir 44 (R = AN S04

- MR EJEE SP ¥t e “gw_sp.v”;
PB4 1P & E SO IR S “gw_sp_tmp.v”;
BAL RS SP HIBCE X “gw_sp.ipc”.

"
|

!

WNRC & IR NTE S 2 VHDL, WP AR RIS SR 44 R 8809 .vhd . N i& DA verilog 15 5 N
Bl 247 A A

SUG284-1.7 12(98)
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3-9 it & AY IP Customization

o
<w IP Customization

Block RAM: SP

= ad[0:0]

=1 din[0:0]

—resat dout{0:0]

—

Optiens

B &

File
Target Device: GW1NR-LVOONGSTES
BN, Otesthtestllzrchon_sp

Create In:

Module Hame GH_SP

T

1

File Name: gv_sp

Width & Depth
Address Depth: 2

Data Width: 1

Eyte Enable

Byt Size: @ Bbit Sbit

Eesources Usage

Read/ffrite Mod

&

Block Ram Usage: 1 IFF Usage: 0
LT Vsags: 0 M Usage: 0
Reset Mode: @ Symehronous () Asynchromeus
Tnitislization
Wemory Initialiration File [:]
[k [ cameedl |[ telp

Bl SP e

B4k SP BEit 3 N 5E B verilog FEER, R AR 5“ IP Customization”
) SPACE, FeAsLElfbig SP, Wikl 3-10 Fiw.

3-10 B4k SP i34

module GW_SF (dout, clk, oce, ce, reset, wre, ad, din);

output [0:0] dout:
input clk:

input oce;

input ce;

input reset;
input wre;

input [0:0] ad:;
input [0:0] din;

wire gw_gnd;
assign gw_gnd = 1'b0;

SP bram sp 0 |
DO (dout[0]),
.CLK (clk),
.COCE (oce) ,
.CE(ce),
.RESET (reset),
.WEE (wre),

.BLESEL ({gw_gnd,gw_gnd, gw_gnd}),
.AD({gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_ond, gw_gnd, gw_gnd, gw_gnd, gw_gnd, ow_gnd, gw_gnd, ad[0]}),

.DI (din[0])

defparam bram sp_0.READ MODE

defparam bram sp 0.WRITE MCDE
defparam bram sp_0.BIT_WIDTH = 1;

1'b0;

= 2'b00;

defparam bram sp 0.BLE 5EL = 3'b000;
defparam bram sp 0.RESET_MODE = "3YNC";

endmodule //GW_SP

13(98)
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R PBMLIZ TP &30 BRI S

IP Core Generator . B2 & P I SEBr N, 7277461 SP k1 304
FIE S, JRRAEE P B4 Z 1P it SO AR S, i 3-11 Ao

3-11 A PHI{LiZ 1P &t 304 B #4304

GW_SP your instance name |

.dout (dout_o}, SSfoutput [0:0] dout

.clk(clk i}, /S/input clk
.ocefoce 1), S/input oce
.ce(ce i), /S/input ce

.reset(reset_1i), /S/input reset

.wWre(wre_1i), //input wre
.adfad i), /Sinput [0:0] ad
.din(din i} f/ipput [0:0] din

IP Core Generator 4 &, SP 7=

W P %5774 4096X4. pipeline B85, write-through 510, R E
FARZ NI SPIP, LA device #4% GWI1N-LVALQFP144C6/I5 N, FiHhc
B 3-12 Ao, AIRYE F P EAE Initialization % C S B WG SO, H$

i “OK”, PRI SPIP it 3 fF.

PR SP P BETE SO FIT(E H B N C B 5 1 i Create In i BB AT

K] 3-12 SP IP Customization %X &

.. IP Customization e
. y ol
Block RAM: SP &
Fils
Target Device: GHN-LYALQI44CE/TS Nemgrem
Crests In: E:\l. Gtesthtestlherchaw_sp [
Wodule Name:  GI_SP File Hane: gn_sp
I Options
! ¥idth & Depth Readffirite Mode
—»{cik
—»oce Data Hidth: 4 Write mede: [Mrite-Through -
—»{c
Byte Enabl
—raset dout3:0] =
Byte Size ) Bbit gbit
— wre Resources Usage
Elock Ram Usage: 1 IFF Usage: 0
| | ={zam
LT Usage: 0 WX Usage: 0
—»{dinE:0) _ )
Reset Mode: @ Synchronons () Asynchronous
[l Initislizat
Memory Initialization File: E:/f1. Otest/testlfsroftestl.mi EZ;
| |
|
0K ] [ ] ] [ Help

DP & X0 1 TAERE S, mlilEid DP. DPX9 W Fh & = 245231, BSRAM

5 KA 2 AR O L5 AN [F) T AN [ - £E 1P Cor

e Generator 1,
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3.1Block Memory

iy “DP”, FmAMZ s DP HHH(E BME, K 3-13 Fin.
3-13 DP {5 B M=

& IP Core Generator

Target Davice: Gif | NE-LYIQNEEFES I D

Name
4 Hard Module
4 Block Memory
& DP
¢%s ROM
sop
o SP
> CLOCK
b Dsp
> 13C
b SPMI

P User Flash
> Soft IP Core

< [ | 3

DP

Information
Type: DP
Vendor: GOWIN Semiconductor

summary:

B-SRAM can be configured as Dual-port Block SRAM. In this mode, the
design support different data widths. Both port A and port B can read
or write. It can be initialized by a memory initialization file. And also, it
supports five working modes including two read modes (bypass and
pipeline), and three write modes (normal, write-through, and read-
before-write). The byte enable function is supported in this mode.

In DP mode, the primitives DP and DPX9 can be used. The primitives
support multiple data widths and address depth (Depth x Width): DP--
16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16; DPX9--2Kx9, 1Kx18.

NOTE: The value of Depth*width of port A must be the same as that
of port B.

Copyright{C) 2014-2013 GOWIN Semiconductor Corporation. All Rights Reservad.

1£ IP Core Generator Jt1fii 4, X7 DP, # 4 DP [J“IP Customization”
W, %% D File Bt BHE. Options Fit BHE. S T B HE KR #E B4l
“Help”, 41l 3-14 Fiir.

3-14 DP HJ IP Customization & 04544

B8 TP Customization [ o
Block RAM: DP e
File
Target Device: GNZA-L¥1SLQ144CT/I6 FilefREBHE  Language
Create In E:\1 Stestitestlisrahaw_dp )
Module Hame:  GH_DF Fils Hane:  gv_dp
Options
= dinal0:0] dinb[0:0] = Fort A Port B
Address Depth: 2 2 Address Depth 2 3
|| || = doutaro:0y doutb[0:0] i
| Data Width: L S Data fidth: 1 3
—${ada0.0 db[0:0] Fab—
| [ w00
¥
| || —™clka dkb [— EByte Enable
il Byte Size: @ Bbit Sbit Optionsh
||| —#{ocea oceb fa— a fEHE
Resources Usage
—bicea ceb [—
tl Elock Ren Usage: 1 IFF Usage: O
—breseta wreb [a—
LUT Usage: 0 M Usage: 0
—» wrea reseth [4—
Resat Mode: @ Synchronous () hsynchromeus
Initislization
”
i
HORELE Memory Initialization File E]
Dimenzion Match: @ FPort A () Port B
Helpi#l
[ [ Cancel ][ Help l

SUG284-1.7
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3 ¥H 3.1Block Memory

1. File Bt & HE
File Bt B AEFH T-HC & 7= 4 DP SLl ik ST IAE OB B, Wl 3-14 HfsiE
1 “File FCEME” BTN,
DP () File FC EAE I FH AN SP R L, BARiE 2% 3.1Block
Memory>3.1.1SP ] File it EAE .
2. Options At BAHE
Options FC & HEFH T H 7 B & X0 A #s G E S S, W
3-14 1 “Options L BHE” FTm.
DP [¥] Options Mt & HE [ F Al SP E 2L, FAkiE2S% 3.1 Block
Memory>3.1.1SP H1ff] Options Fic B HE .
BiE DP I, FFyd s LT S
- Options it EAE A #HS7 AL E DP (K] Port A F1 Port B (kIR
H i vE P AN S AR
- DP 1 Port A #1 Port B /&% [A]—#t memory #4715, [Ft Port A
A1 Port B ft] Address Depth*Data Width i) 4% 504 25 [
- Options Bt &t IHILAIL S E (Memory initialization File) 1 % #E
% % M 5 Dimension Match £ #£1%) Port 4k 5 & — %L

® 11 Port A 71 Port B /] Address Depth*Data Width ()45 5 A 5], ) £x 3t 4n 8] 3-15
7~ B Error $27545 B .

® KR EFEA—E, WA DP S Init EERIANWILRIL A 0, I HAE Output &
b, sl FoRfE R
Error (MG2105) : Initial values' width is unequal to user's width.

3-15 DP B2 & Error I27R

B Error l&r

The product (Address Depth * Diata Width) of the port A and port B must
L be equal.

3. Iy T B AE K
® il EHEZ R AT IP Core MHC & 45 R BIAE B, S N v 1 47
P iR Options BC B ST FHT, anlEl 3-14 rhFRyER L EAE”
FrR ;s
® Options fit & # 1) Port A F1 Port B FJHhRE “Address Depth” At
5200 ada A1 adb A7 %, HARAIHE “Data Width” Fit & 521
dina/douta A1 dinb/doutb f) 7 5% .
4. Help %51
#if “Help”, 7~ IP Core MECEAS B HITLTH, WK 3-16 fin.

SUG284-1.7 16(98)
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3-16 Help 5 B

DP

Information

Type: DP
Vendor: GOWIN Semiconductor

B-SRAM can be configured as Dual-port Block SRAM. In this mode, the design support different bit width data. Both
port A and port B can read or write. It can be initialized by a memory initialization file. And also, it supports five
working modes including two read modes (bypass and pipeling), and three write modes (normal, write-through, and
read-before-write). The byte enable function is supported in this mode.

Summary: P . . .
I In DP mode, the primitives DP and DPX9 can be used. The primitives support multiple data widths and address
depth (Depth x Width): DP--16Kx1, 8Kx2, dkxd, 2Kx8, 1Kx16; DPX9--2Kx8, 1Kx18.

NOTE: The value of Depth*Width of port A must be the same as that of port B.

Options

I

Address Depth - Set the size of the address depth.
Data Width - Set the size of the Data width.
Port A
Read Mode - Set whether the read mode is bypass mode or pipeline mode.
Write Mode - Set the write mode as normal mode, write-through mode or read-before-write mode.
Address Depth - Set the size of the address depth.
Data Width - Set the size of the Data width.
Port B
Read Mode - Set whether the read mode is bypass mode or pipeline mode.
Write Mode - Set the write mode as normal mode, write-through mode or read-before-write mode.
Byte Enable - Set whether to use byte enable function or not.
Byte Enable Byte Size - Set whether the byte size is 8bit or 9bit if the byte enable checkbox selected.

Note: Assume that the data width is represented by Width. (1) If with<&, byte enable function is invalid; (2) If
Width=5, only 8 bit is valid; (3) If Width=3, both 8 bit and 9 bit are valid.

Calculate - Calculate the resource usage in the design and display results below.
Block Ram Usage - Display the number of Block Ram used.
Resource Usage DFF Usage - Display the number of DFF used.
LUT Usage - Display the number of LUT used.
MUX Usage - Display the number of MUX used.
Reset Mode Reset Mode - Set whether the reset mode is synchronous mode or asynchronous mode.
Memory Initialization File - Set the memory initialization file {.mi) path.
Initialization Dimension Match - Set which port's dimensions the memory initialization file should conform to.

File Format - Set whether the format of the memory initialization file content is Binary or Hex.

Help U1 AL 2471 IP Core IIMEE /41, DL Options %5 Wi fic & 11 & £
LR
IP & g3

K 3-17 fr7r, DP [1“IP Customization” % L & 52 15 , BAdh“ OK”,
FEAE DI E SO “File Name” i 44 1 = AN ST

- BMLE R JEE DP Bt SCH “gw_dp.v”;

- HPBIAZ P BT SO SO “gw_dp_tmp.v”;

- BIMLJRTE DP WECE S “gw_dp.ipc”.

UNEC B HPOE PR IE S /& VHDL, FEARIRT AN SR RS v.vhd. R id
L verilog 1 & ABIA 4472 AR B S

SUG284-1.7 17(98)
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3-17 B2 &K IP Customization

' IP Customization

Block RAM: DP

— dinal0:0] din b[0:0] f—
#— douta[0:0] doutb[0:0] ==
— 5 da[9:0] 80 0[9:0] [—
—® clka dkb [4—
—® ocea oceb f4—
—® cea ceb [4—
—® reseta wreb 4—
—= wrea reseth [—

File
Target Device: GYZA-LVIGLA144CT/I6
E:hl Stesthiest]hsrciige_dp

Create In:

Madule Hame GY_DF

Options

Lnguage

File Hame: v dp

Byte Enable

Byte Size @ gbit dbit

Resources Usage
Caleulate

Block Ram Usage: 1

IUT Usage: O

Reset Mode: @ Synchronous () Asynchreneus

Initislization
Memory Initialization File

Dimension Match:

Port A
hddress Depth: 1024 2
Data Width: 1 =

@ Port A () Port B

Fort B
Address Depth: 1024 >
Data Hidth: 1 =
DFF Usage: 0
MUK Usage: O

B

0K | [ Comesl |[ Help

fl4k DP &332

H14k DP Wt SO v 5 B verilog #EH, fbk AR HE” IP Customization”
Tt DP BCE, ARSI DP, il 3-18 fias.

18(98)
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3-18 B4k DP &t

module GW_DF (douta, doutb, clka, ocea, cea, reseta, wrea, clkb, oceb, ceb, resetb, wreb, ada, dina, adb, dinb);

ouTpu’
outpu’
input
input
input
input

input W

input
input
input
input
input
input
input
input
input

wire

t [0:0] douta;

t [0:0] doutk:

clka;

ocea;

cear

reseta;

wrea:

clkb;

oceb;

ceb;

reseth;

wreb;
9:0] ada;
:0] dina:
0] adb;
:0] dinb;

gqw_gnd;

aasign gw_gnd = 1'k0;

DPF bram dp 0 {
.DOR (doutal[0]),
.DOB (doutb[0]),
.CLERA(clka),
.OCER (ocea) ,
.CEL({cea),
.RESETR(reseta)
.WRERA (wrea) ,
.CLEB (clkb) ,
.OCEB (oceb) ,
.CEB{ceb},
.RESETE (resetb)
.WREE (wreb) ,
.BLESEL({gw_gnd,gw_gnd, gw_gnd}),

.ADM{{gw_gnd,gw_gnd, gw_gnd,gw_gnd,ada[%:

.DIA{dina[0]),

.ADB{{gw_gnd,gw_gnd, gw_gnd,gw_gnd, adb[3:

.DIB{dinb[0])

defparam bram dp |
defparam bram dp |
defparam bram dp
defparam bram dp |

defparam bram dp |
defparam bram dp |

a.
0.
a.
0.
defparam bram dp 0.
a.
a.
a.

defparam bram dp |

endmodule //GW_DF

'

'

RERD MODEO = 1'b0;
RERD MODEL1 = 1'bO;

WRITE MODEQ = 2'b00;
WRITE_MODEl = 2'b00;

BIT_WIDTH O = 1;
BIT_WIDTH 1 = 1;
BL¥_SEL = 3'b000;
RESET_MODE = "3

a1h.

a1h.

R PHILIZ TP 3B R IR S

F e B P 92BRM , IP Core Generator T HB7E =4 454k DP #1304
IR, JRBRAER P AL % 1P it S A A, &l 3-19 fias .
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3-19 A PIlLiZ 1P 8 i 3R B4 S

GW_DP your instance name (
.douta (douta o), Sfoutput [0:0] douta
.douth (doutk o), Sfoutput [0:0] doutb
.clka({clka i), //input clka
.ocea{ocea_ i), //input ocea
.cea(cea_i}, //input cea
.reseta({reseta_i), //input reseta
.Wrea(wrea_ i), //input wrea
.clkb{clkk i), //input clkb
.oceb(oceb i), //input oceb
.ceb(ceb i), //input ceb
.resetb(resetb i), //input resetb
.Wreb (wreb i}, //input wreb
.ada{ada_i}, //input [9:0] ada
.dina{dina i), /finput [0:0] dina
.adb{adb i}, //input [9:0] adb
.dink{dink i) //input [0:0] dinb

IP Core Generator 4§ DP 7=

Wi P 7= 8192X2. bypass #2453, write-through 50, R &
FiiE R DP IP, DL device %8 GWIN-LVALQFP144C6/I5 A, Fiffic
B 3-20 Fras, WIS ST PTARYE FH 7 75 244E Initialization & HIECE, &

o “OK”, =AM P FrFEN DP P it 3.

PR DP AP BEiESCPE TR H B L B 5 1 i Create In i BB AT

3-20 DP IP Customization & &

1L, IP Customization ’ Al X
c gl
Block RAM: DP BT
File
Target Device: GHIF-LVALQI4406/I5 Language:
Create In Al Btesthtestibsrclen_dp [
Wodule Hame:  GH_DF File Name:  gw_dp
Options
= dinal1:0] dinb[1:0] = Port A Port B
Addrass Depth 8182 f]  hddvess Depth: @182 z
+— douta[1:0] doutb[1:0] ==
Data Width: 2| +] Datawiam 2 z
—>{adal120 b[12:0] =
Write Mode: Write Node Wi te-Through -
—» clka dikb j— Byte Enable
Byte Size: @ 8bit gbit
—»{ocea oceb —
Resources Usage
—{cea ceb f—
Block Ram Usage: 1 IFF Uszage: 0
—» reseta wreb (4—
LUT Usage: 0 M Usage: 0
— e wrea resath 4—
Reset Mode' @ Synchromonus () Asynchromous
Initislization
Memory Initialization File E
Dimensien Mateh: @ Port A () Port B
[ 0K ] [ Cancal ] [ Help
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SDP 22X H TAER R, "liEit SDP. SDPX9 W = s 4 52,
BSRAM )i KAFAE A AR O 25 AN H T ANE . 78 IP Core Generator
Smih, Ay “SDP”, A4 Eos SDP A s BMEEE, 4 3-21

FrR

3-21 SDP G EHME

v IP Core Generator

Temnt) Trians Gif HF-LY3QHg8FES [:]

Name
a

Pl

>

Hard Medule
Block Memory
% pp
' ROM
&b sop
'SP
CLOCK
DsSP
13C
SPMI
User Flash
Soft IP Core

. |

=1 B =)

SDP

Information

Type: SDP

Vendor: GOWIN Semiconductor

summary: B-SRAM can be configured as Semi dual-port Block SRAM. In this
mode, the design supports different read and write data widths(port A
for writing and port B for reading). It can be initialized by a memory
initialization file. And also, it supports three working modes including
two read modes (bypass and pipeline), and one write mode (normal).
The byte enable function is supported in this mode.

In SDP mode, the primitives SDP and SDPX9 can be used. The
primitives support multiple data widths and address depths{Depth x
width): SDP--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; SDPX9--
2Kx9, 1Kx18, 512x36.

NOTE: The value of Depth*Width of port A must be the same as that
of port B.

Copyright(C) 2014-2013 GOWIN Semiconductor Corporation. All Rights Reserved.

fE IP Core Generator FLifit, Xy “SDP”, #H “IP Customization”
WH. %% O File L EHE. Options FCEHE. 3 11 C B AE FUF1 A Bh4240
“Help”, Wik 3-22 Fiirs.
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3-22 SDP HJ IP Customization & 04544

I, IP Customization P |
-
. i
Block RAM: SDP &
File
Filel
Target Derice; SHLVQeaceyzs | IR E o
Create In E:\L Stesthtestlisrehen_sdp ]
Wodule Name:  ¥_SDP File Fame: oo sdp
Options
= dinp-0 Fort & Fart B
p-0l dout]0:0] ==
Midress Tepth: 2 2 hddress Depthr 2
—{ ada[0 1]
adb[0:0] Data Width: 1 = Data Width: 1
Fead Made Bypass -
™ clka Eyte Ensbls
—oce kb — Eyte Size @ shit abit Optionsfit EFE
Resomrees lsage
—» &
cea .
Block Ren Usage: 1 DFF Ussgs: O
—{rescla
reseth [4— LUT Vsage: 0 WX Usage: O
— e
e p— Reset Mode! @ Synchrencus () Asymebroneus
Initiaslization
Memory Initialization File E]
A
inOf ) )
IROBREE Dimension Mateh @ Fort & ) Fort B
ol Helpil
K | [ Camcal || Help |

File A EAE M THCE 42 SDP sel L XA A RAE B, ik “File i

BHE” WK 3-22 Frs.

SDP [#] File it B HE {8 A0 SP Bidf254l, % 2% 3.1Block

Memory>3.1.1SP # File Bt BAES-21 .
2. Options At BAHE

Options ACEAME A T H P B 5 X DA A as (UG ES 2, 40

3-22 JikRyE) “Options ECEHE” AR .

SDP [1) Options A B HE 1) {8 A1 SP #2658l 5 2% 3.1Block

Memory>3.1.1SP ' Options At & HE .
E!

SDP H 37 #F PortA 54, PortB i:#/f; Options At & HEH Read Mode At & HE A fit
H PortB [ Read Mode 4 Bypass 1 Pipeline;

Options fic & HEF a] #h 7 B & SDP (1) Port A £ Port B U H3ERE . $0dE 98 7

SDP [f] Port A #il Port B /& X} [f]—3t memory #1715 , firUA Port A #l Port B ] Address
Depth*Data Width ff145 R AUAHIE, 5 0 <x 4%t Wil 3-23 Bz Error $27R15 B

Options ft & F1 (¥ #4144 (Memory initialization File ) [ %545 %% & % #1 Dimension
Match 1E#E (¥ Port £ 96 B — 2, B4 SDP Se Init EERABIAG A 0, I H.
£ Output & N Z /"W M58 Error (MG2105) : Initial values' width is unequal to
user's width.
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3-23 SDP B & Error 5 2
¥ |
% Error ﬁ

The product (Address Depth * Drata Width) of the port A and port B must
. l % be equal.

3. i AL EAHE
® it EAE KRR 2T IP Core OB 25 FonBIAE B, i N B i A7
B AR Options FC & SZHf BEHT, il 3-22 sl “BCBEHER” B
7N
® Options FCE H (1) Port A [FJilik7R £ “ Address Depth " & 51 ada
(AL 5E, FPEArvE “Data Width” ELEF2M din fIA258; PortB [t
HEVR FE“ Address Depth ”fic & 521 adb 47 %% , 045 7 % Data Width ”
Iic E 520 dout AL TE .
4. Help %41
B “Help”, ‘27~ IP Core FECE(E B0, 1l 3-24 Fis.

3-24 Help 5 2
SDP

Information

Type: SDpP
Vendor: GOWIN Semiconductor

B-SRAM can be configured as Semi dual-port Block SRAM. In this mode, the design supports different bit width data
read and write (port A for writing and port B for reading). It can be initialized by a memory initialization file. And also,
it supports three working modes including two read modes (bypass and pipeline), and one write mode (normal). The
byte enable function is supported in this mode.

Summary:
i In SDP mode, the primitives SDP and SDPX9 can be used. The primitives support multiple data widths and address
depths(Depth x width): SDP--16Kx1, 8Kx2, 4Kxd, 2Kx8, 1Kx16, 512x32; SDPX9--2Kx9, 1Kx18, 512x36.

NOTE: The value of Depth®Width of port A must be the same as that of port B.

Options

T T

Address Depth - Set the size of the address depth.
PortA Data Width - Set the size of the Data width.
Address Depth - Set the size of the address depth.
Port B Data Width - Set the size of the Data width.
Read Mode - Set whether the read mode is bypass mode or pipeline mode.
Byte Enable - Set whether to use byte enable function or not.
Byte Enable Byte Size - Set whether the byte size is 8bit or 9bit if the byte enable checkbox selected.

Note: Assume that the data width is represented by Width. (1) If with<8, byte enable function is invalid; (2) If
Width=9, only 8 bit is valid; (3) If Width>9, both 8 bit and 9 bit are valid.

Calculate - Calculate the resource usage in the design and display results below.
Block Ram Usage - Display the number of Block Ram used.
Resource Usage DFF Usage - Display the number of DFF used.
LUT Usage - Display the number of LUT used.
MUX Usage - Display the number of MUX used.
Reset Mode Reset Mode - Set whether the reset mode is synchronous mode or asynchronous mode.
Memory Initialization File - Set the memaory initialization file (.mi) path.
Initialization Dimension Match - Set which port's dimensions the memory initialization file should conform to.

File Format - Set whether the format of the memory initialization file content is Binary or Hex.

Help DL THI L5 2417 IP Core [IMEEA4H, UL Options £ I A B 11 i £
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LR .
IP 4 3t

11 & 3-25 fia, SDP f#“1P Customization & it & 56 G , Hii“ 0K,
A DLEC B SO “File Name” #ir 44 (R = A4N304

- PBlbE = JEE SDP Wit st “gw_sdp.v”;

- HPEMZ P R SO AR S “gw_sdp_tmp.v”s

- ffkJEE SDP ML E S “gw_sdp.ipc”s

L B P IE S 2 VHDL, NP4 MR A X4 e 408 .vhds T
B LA verilog 18 5 NI/ A 7= A S

3-25 FE B Y IP Customization

., IP Customization D |
o om—
. R
Block RAM: SDP %
Fils
Target Device: GIIN-LVALO144C6/TS lengege
Creste In:  E:Al Stestitestlisrciav_sdp [
Wodule Name:  GF_SDP File Fane:  gw_sdp
Options
—>dinB0 Port A Part B
e dout{3:0] =
Address Depth: 256 2| Address Depth: 256
= ada7:0]
adb[7:0] [t Data Width: 4 S| Datswiame 4
Read Mode: Bypass -
» clka Eyte Ensble
—»oc kb [— Byte Size @ Bbit 8bit
e Resonrces Usage
b —
Block Ram Usage: 1 DFF Usage: O
—reseta
reseth [4— LUT Usage: 0 MR Usags: O
— e
vreb r4— Reset Mode: @ Synclwonous (O Asynehreonous
Initialization
Memory Initislization File: D
Dimen: Match: @ Fort A () Fort B
0K ] [ Cancel ] [ Help ]

ik SDP &30

%14k SDP Wit XA N 5e B 1 verilog Bk, AR 5 IP Customization”
) SDP BL &, F=AEsefl1ki) SDP, il 3-26 Fiw.
!
PRS2 SDP ) din. dout FI%E %5 A “IP Customization” ) SDP Bt & —5.
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3-26 B4k SDP i%it3X

module GW_SDF (dout, clka, cea, reseta, wrea, clkb, ceb,

cutput [3:0] dout:
input clka:
input cea;
input reseta;
input wrea:
input clkb;
input ceb;
input resetb;
input wreb;
input oce;
input [7:0] ada;
input [3:0] din;
input [7:0] adb;

wire gw_gnd:
a3ssign gw_gnd = 1'kb0;

SDF bram sdp 0 (
DO {dout[3:0]),
.CLER (clka),
.CEL (cea),
.RESETA (reseta),
.WEREL (wrea) ,
.CLEE (clkb) ,
.CEB {ceb) ,
.BESETE (resethk),
.WREE (wrek) ,
.0CE {oce) ,
.BLESEL({[gw_gnd, gw_gnd,gw_gnd])

reseth, wreb, oce, ada, din, adb):

-RD2({{gw_gnd,gw_gnd, gw_gnd,gw_gnd,ada[7:0],gw_gnd, gw_gnd}),

.DI{din[3:0]},

-RDB({gw_gnd,gw_gnd, gw_gnd, gw_gnd,adk[7:0],gw_gnd, gw_gnd})

i

defparam bram sdp 0.READ MODE = 1
defparam bram sdp 0.BIT_WIDTH 0 =
defparam bram sdp 0.BIT_WIDTH 1 =
defparam bram sdp 0.BLE SEL = 3'b
defparam bram sdp 0.RESET_MODE = "SYNC";

endmodule //GW_SDF

R PEILZ TP 3B R IR S

F e H P szBrM , 1P Core Generator T B 7572414k, SDP i3
PR EI, JREEGEH PG % P Bt SO s e, i 3-27 s

3-27 A RBIEIZ 1P & v ST i S

GW_SDF your instance name |

.dout {dout_o), /foutput [3:0] dout

.clka(clka i), //input clka
.cea({cea_1i), //input cea

.reseta(reseta_1i), //input reaeta

.Wrea(wrea_1i), f/input wrea
.clkb({clkk i}, //input clkb
.ceb(ceb i), //input ceb

.resetb(resetb i), //input reasetb

.wreb{wreb i), //input wreb
.oce{oce_i}, ffinput oce
.ada{ada_1i}, /finput [7:0] ada
.din{din i), /finput [3:0] din
.adb(adb i) /finput [7:0] adb
'|-

P
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IP Core Generator 4 R SDP =4l

Wi R 7 =4 512X32. bypass A [P R AR N SDP IP,
L device i%&#% GW1IN-LVALQFP144C6/I5 5|, Fififd &kl 3-28 fin,
WA ST AT AR 4 B P 35 BL4E Initialization & HECE, #di “OK”, F=4:H
FURTE I SDP IP it et

P SDP P it S e H sk RINEC B L “Create In” ¥ &

A
12

3-28 SDP HJ IP Customization ¥ &

& IP Customization
Block RAM: SDP
) din[511:0
il dout[31:0] ==
= adaf2:0]
adb[4:0] fe—
— clka
# oc ckb —
—
cea b
—reseta
eth 4—
— wrea
wreb —

File

Gt LR-LV4LR144C6/ IS

Target Device

Create In E:\lL 9testhtestlisrebgn_sdp [
Module Hame Gh_sDP File Name: gv_sdp
Options

Fort & Fort B

Address Depth: 512

Data Hidth 512|

[7] Byte Enable

Byte Size: Fbit

Elock Ran Ussge: 1

LT Usags: O

Reset Mode: @ Synchronous

Initialiration

*) Asynchronous

Address Depth: 32

Data ®idth 32

Eead Mode Eypass

DFF Usage: O

MU Usage: O

Memory Initialization File: E:/L 9test/testlfsrc/testl.mi

Dimension Match. ® Port A

O Pert B

0K

| [ Cameel |[ Melp |

ROM /& HiZ#i, it ROM. ROMX9 W HlE = 224k 523, BSRAM
I KA R E AR O H L5 AN E 1 AN [F] o £E IP Core Generator 1,
¥ “ROM”, A M2~ ROM A SAE B, K 3-29 s,
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3-29 ROM HfE B E

Efi'; IP Core Generator

Targst Device Glf1HE-LVSQNSEEES I D

Name

4 Hard Madule ROM

Block Memory

[N

o DP
“ -

&b ROM Information

o sop

&% SP

Type: ROM

3 CLOCK P
. Dsp Vendor: GOWIN Semiconductor
P 13C summary: B-SRAM can be configured as ROM. In this mode, the design supports
3 SPMI different read data widths. It can be initialized by a memory initialization
4 User Flash file, and also supports two read modes (bypass and pipeline).

3 Soft IP Core
In ROM mode, the primitives ROM and ROMXS can be used. The
primitives support multiple data widths and address depths (Depth x
width). ROM--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; ROMX9--
2Kx9, 1Kx18, 512x36.

Copyright(C) 2014-2015 GOWIN Semiconductor Corporation. All Rights Reserved.

7t IP Core Generator St , Xi#“ROM”, #Hi ROM H“IP
Customization” % 1. % IIf3$5 File Bt EAHE. Options fit B AE. i 11 g B HE
KIFI 3 B4l “Help”, & 3-30 Fix.

3-30 ROM K IP Customization B 0454
% IP Customization _— " [P [t
o

Block RAM: ROM

File

Target Device: GHIN-LYALOL4408/T5 Filefl E1E Language
Craste In EiAL 9testhbestlbarebeu_ron [
Module Hame:  GH_ROM File Name: gn_rom
Options
Hidth & Dapth Read Mode
|00l Address Depth: 2 = Fead Mode: [Bypass - _
Data Width: 1 2 fl
—clk OptionsELETE

Resources Usage

—{oce Block Ran Ussge: 1 DFF Usage: 0

dout[0:0] [~ LUT Usage: O

WX Usage: O
—ice
Reset Mode! @ Synchroneus () Asynchremous
—reset Initialization
Memory Initislization File E]
—{ wire
InOBEAE
He 1p3#4l

0K Cancel Help

1. File it BAHE
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File fic & & 10 TR & 72470 ROM 24k SCAF A OCE R, K 3-30
HFRER) “File FLEAE” BTN,

ROM [f] File fic B HE () f# A SP #1251, %2 % 3.1Block
Memory>3.1.1SP 1] File Bt B AE.
2. Options At BAHE

Options FLEHEM T H P B & R s AL A I EE B, WK
3-30 HhRIEfY) “Options FLEHE” Fiw.

ROM [] Options At BEAHE ) A1 SP FELFIZE1LL, 15275 3.1Block
Memory>3.1.1SP H[f] Options it & .
*E!
e ROM [ TAEBA N H iz, Options AL EHEH 7] FLE ) Read Mode v Bypass Fl

Pipeline.

e  Options it & H \HIaE4L CF (Memory initialization File) H ({44 76 N AL B i1
i (Data Width) fRFF—2, = 2E 1) ROM SL4 Init [EHERIAYIIG N 0, FF
7t Output & i i M5 & : Error (MG2105) : Initial values' width is unequal to
user's width.

3. i G B AE
Pic 7 A ] S5 4 11T IP Core [RITC 45 R BIHE R, B N\ dan oty 11 (199667 %%
TR¥ Options At & i 58T, a0k 3-30 HHARTER “FCEMER” Fn;
Options At & T bR E “ Address Depth” EL B0 ad (K625, %
JEALTE “Data Width” fic B 840 dout L5 .
4. Help #4511
Hif; “Help”, &7~ IP Core [MECEAS 20U, 40l 3-31 frs.

3-31 Help 5 2

ROM

Information

Type: ROM
Vendor: GOWIN Semiconductor

B-SRAM can be configured as ROM. In this mode, the design supports different bit width data readings. It can be
initialized by a memory initialization file, and also supports two read modes (bypass and pipeline).

ST In ROM mode, the primitives ROM and ROMX9 can be used. The primitives support multiple data widths and address

depths (Depth x width). ROM--16Kx1, 8Kx2, 4Kx4, 2Kx8, 1Kx16, 512x32; ROMX3--2Kx9, 1Kx18, 512x36.

Options

I ™

Address Depth - Set the size of the address depth.

Width & Depth
Data Width - Set the size of the data width.

Read Mode Read Mode - Set whether the read mode is bypass mode or pipeline mode.
Calculate - Calculate the resource usage in the design and display results below.
Block Ram Usage - Display the number of Block Ram used.

Resources Usage DFF Usage - Display the number of DFF used.
LUT Usage - Display the number of LUT used.
MUX Usage - Display the number of MUX used.

Reset Mode Reset Mode - Set whether the reset mode is synchronous or asynchrenous.
Memory Initialization File - Set the memory initialization file (.mi) path.

Initialization
File Format - Set whether the format of the memory initialization file content is Binary or Hex.

Help U1 A4 247 IP Core IMEE/ 41, UL Options £ i e & 1) &) £
LR
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IP & f 305

UKl 3-32 s,  ROM ) “IP Customization” & HiC & 56 G, Hdi
“OK”, 724U B CPF “File Name” 44 [ =N S04

- Bk E = JEE ROM #1304 “gw_rom.v”;

- HPBIAZ P B SO AR ST “gw_rom_tmp.v”;

- HLETE ROM R E ST “gw_rom.ipc”s

Unfc B HFOERRE S & VHDL, AR AN SCE R R & N.vhd. R id
A verilog i& & NG A7 RS

3-32 fid B /Y IP Customization

« IP Customization m { B |
. il
Block RAM: ROM &
Fils
Target Device: GHIF-LVALQI4408/T5 emgnegn
Create In E:A1 Otectitestlisrataw_rom ]
Module Name:  GH_RON File Hane:  gv_rom
Options
Width & Depth Read Mode
= 3d[9:0] T E— |
Address Depth: | 1024) 2| Read Mode: [Bypass ]
Dats Width: L
— > clk
Resources Vsag
—ofoce ok e e s v 0
dout[0:0] == LT Usage: 0 WU Vsage: D
—c

Reset Wode: @ Synchromous () Asynchronous

— reset Initialization
Memory Initizlization File: E]
—

[ ok ][ cameel |[ Help

54t ROM |3

#i4k, ROM it 0 5 ¥ i1 verilog #5iHe, FiderbRys «1p
Customization” # ) ROM Bt &, F=AsLHiliki ) ROM, il 3-33 Fias.
E!

FEAE S ROM [ dout FEHE %8 FE A1 “IP Customization” (¥ ROM fit & —54.
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3-33 fil{t. ROM it
module GW _ROM {(dout, clk, oce, ce, reset, wre, ad);

putput [3:0] dout;
input clk;

input oce;

input ce;

input reset;

input wre;

input [9:0] ad;

wire gw_gnd;
&33ign gw_gnd = 1'k0;

ROM bram rom 0 |

DO (dout[3:0]),

.CLE({clk),

.OCE (oce) ,

.CE{ce),

.RESET ({reset),

.WEE (wre),

BLESEL { {gw_gnd,aw_gnd,gw_and} ],

LAD({gw_gnd, gw_gnd,ad[5:0] ,gw_gnd,gw_gnd})
| :
defparam bram rom 0.READ MOLDE 1'k0;
defparam bram rom 0.BIT WIDTH = 4;
defparam bram rom 0.BLE SEL = 3'b000;
defparam bram rom 0.BESET_MOLDE = "SYNC";

endmodule //GW_ROM

R PEIE TP it SR RAR S

IP Core Generator . B & H P IsEbr N H, 72574411k ROM it 3C
PR EI, JREEGEH P EIAL % 1P Bt SO s e, i 3-34 Fas.

3-34 F PHIE 1P 80 SO BB R S0

FW_ROM your instance name |

.dout (dout_o), SSoutput [3:0] dout
.Cclk{clk_1i), //input clk
.0ce({oce_i), //input oce
.ce{ce_i}, //input ce

.reset (reaet_i), //finput reset
.wre (wre_1i), //input wre

.ad{ad i} f/input [9:0] ad

IP Core Generator 4 i ROM 7=l

Wi A=A 1024X16. bypass 54550, R E A ROM 1P,
L device i%&#¢ GW1IN-LVALQFP144C6/I5 Jyf5|, FLiaifc & & 3-35 s,
ARG PR EL, FE Initialization & DG B IAAL SO, s “OK”, R4
P AT ) ROM IP it 3045 .
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FEAEN ROM P &1 A ATE H X BN ECE A 4 “Create In” BB B

4
/f%o

3-35 ROM K IP Customization &

4 TP Customization ROM D )
. R
Block RAM: ROM &
File
Target Device: GNIN-L¥ALQ144CE/I5 fLemEreEe
Create In £\l Stesthtestlharelan_rom [
Module Wame:  GH_EOM File Fame:  en_rom
Options
idth & Depth Read Mode
= ad[s:0] =
Address Depth: 1024 2] Read Mode: [Bypass -
Data Width: 15
—»{cik
Resources Usag,
—loce Block Ran Usags: | DFF Usage: 0
dout[15:0] [~ LT Usage: O MY Usage: 0
—»fce
Reset Mode: @ Synchronous () Asynchronous
—reset Initizlization
Mancry Initislization File: /1 Gtest/testlfsrc/test]l mi £
—»{wre
0K ] [ Cancel ] [ Help

3.2 DSP
T, DSP BHSC R R MR AR ALUS4. MULT.
MULTADDALU. MULTALU. PADD.
3.2.1 ALU54
ALUS4 S 54 v B ¥8 4355 . 7E IP Core Generator A, ik
“ALUS4”, LA S Eos ALUSA [R5 SMEE, i 3-36 Fis.
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3-36 ALU Hi{E B E

Eﬁ"ﬁ‘s IP Core Generator EI
I5
Name
4 Hard Module ALU 54
b Block Memaory
b CLOCK
40 D Information
& ALUs4
< MULT Type: ALUS4
¢ MULTADDALU
2 MUITALU Vendor: GOWIN Semiconductor
& PADD Summary: Each gwDSP macro supports one flexible 54-bit ALU which provides
b 13C robust extension to MULT part. The ALUS4 can be used independently,
> SPMI and it can implement the following operation modes:
b User Flash
b Soft IP Care ¢« A+B
« A-B
e Accum+ A+ B
e Accum + A - B
e Accum-A+ B
e Accum-A-B
* B + CASI
* Accum + B + CASI
e Accum - B + CASI
* A+ B+ CASI
s A-B+ CASI
< m ¥ Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Resarved.

fE IP Core Generator A1, Xy “ALUS4”, #iH ALUS4 [ “IP
Customization” % H, 41/ 3-37 frx. %% HAHE File BLEAHE. Options
BCEAE, o 10 EAE B A1 HS Bh44 “Help”.

3-37 ALU54 i IP Customization & 04543

& TP Customization MG [ 2 [
ALU54 o
Fite Filefl E1E
Target Device: GHIN-LVALO144CE/I5 Lanzuaze:
Broetia T E:h. Stestitestlisrehgr_alusd [
Modwle Wame:  GH_ALISA File Hame: gw_aluSd
Options |
ALV Made Dption Data Options ‘
—»{cik ALY Hode Optionsfii EHE
Width Data Type
—{ e doutis 0] =

Input A: 54 [ (1-54)
Deuth 5 5 05
—resat

Register Options
—]a(53:0] caso[540] = Reset Wode: @ Symchromous () Asymchromons

Enable Tnput A Register Enzble Input B Register
—{bis2:0] Enable ACCLOAD Register Enable Dutput Register

OEREAE

Helpd#fll

[ ][ T ][ Help ]

5. File it BHE
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File Mo & AHEH 10 &4 ALUSA BSOS B, FRvER] “File
BeEAE” anl&l 3-37 s

ALUS54 f£] File it & HE ()4 A SP R 93518L, 152% 3.1Block
Memory>3.1.1SP ] File it & HE.
*E!
1%+ Device GW1IN-1 i, HT1% Device /3¢ DSP, 7E IP Core Generator [ {1/
fll, DSP HI&AMEHE KA, WKl 3-38 Fix.

3-38 DSP #4 RE TR

Target Dewice: | GHIF-LVILQI144C5/T4 | D

Mame

4 Hard Module
Block Memory
CLOCK
4 Dsp

ALLS4
MLUILT
MULTADDALU
MULTALL

AR
M b

[3C

SPMI

User Flash
Soft IP Core

6. Options At EAHE

Options fit & HE A T Hc & 4L 5 = i iE ALUSA Wit S ALUS4A IR
BIER, tER “Options Bt BHE” W& 3-37 fis.
® ALU Mode Option: Bt & ALUS4 iz H . alkF.

- A+B;

- A-B;

- Accum +A+ B;

- Accum +A-B;

- Accum-A+ B;

- Accum-A-B;

- B+ CASI;

- Accum + B + CASI;

- Accum - B + CASI;

- A+ B+ CASI;

A-B + CASI;

® Data Options: [t & HdEi%E .

Fid & ALUS4 f NBHEAL 58 . BN A/B S F BUE nT i B o 1-54 475

33(98)




3 ¥H 3.2DSP

fan t v VECHE A TR O RR FH A, R YRS AL TE B Sh A %
“Data Type” &I n] it & » Signed. Unsigned.
® Register Options: it & 77 /748 LAERI.
- “Reset Mode” &AL E ALUSA RN, HRFFD R
“Synchronous” A= “Asynchronous”;
- “Enable Input A Register” EL & Input A register;
- “Enable Input B Register” Et & Input B register;
- “Enable ACCLOAD Register” it & ACCLOAD register;
- “Enable Output Register” g '# Output register.
7. i G EAE K
W EAE K27 2410 1P Core HIECE S5 SORBIMER], i At o A7 58
R4 Options Mt & SEWf 538, Frykf) “ECEMER” & 3-37 Frw.
8. Help %41
Hifi “Help”, &7~ IP Core MIRECEAS S TLHE, WKl 3-39 Fix.

3-39 Help 5§ 82

ALU54

Information

Type ALUS4
Vendor: GOWIN Semiconductor

Each gwDSP macro supports ane flexible 54-bit ALU which provides robust extension to MULT part. The ALUS4 can be used
independently, and it can implement the following operation modes:

ZEET
fa

Summary:

TTEETEEEE
(2]
3
[

Options

e orsarpn

ALUS4 Mode Option ALUS54 Mode - Set one of the ALUS4 operation modes.
Input A Width - Set the size of the firstitem in the ALUS4.
Data Options Input B Width - Set the size of the second item in the ALUS4.
Data Type - Set the data format of the inputs as signed or unsigned.

Reset Mode - Set whether the reset mode is synchronous or asynchronous.

Register Options Enable ... Register - Enable or disable registers. For example, if you choose Enable Input A Register, the input data will go through one
register.

IP 4 Rt

U1 3-40 fif7n, ALUS4 f#) “IP Customization” 7 A& 58 kG, By
“OK”, FEALIBCE S “File Name” i 44 [0 =N S04

- MR = JETE ALUSA Wit SotF “gw_alu54.v”;

- HFPHIGZ P Bt SRR S “gw_alu54_tmp.v”s

- fifelETE ALUSA G E ST “gw_alub4.ipe”s

WL B IR IIE S & VHDL, PRI 4 E S0 vhd. T id
L verilog 18 & A 4477 A B ST
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3-40 EC &Y IP Customization
' 1P Customization m P |l ]

ALU54 5]
File
Target Device: GH2A-LVSSPG1156C8/I7 licrgre
Create In: E:\1 Stesthitestlisrchgr_alust [
Module Hame:  GH_ALUS4 File Hame:  gw_alusd
| optiens |
ALV Mode Cption Data Options

e o v

Hidth Data Type
—>ce doulS3:0] pibr
Input A: 54 2] 54
Input B: 54 2] 54
—reset
Register Options
—>2530] caso(s 0] = Reset Mode: @ Synchronsus (© Asynchronous
Enable Input A Register Enable Input E Register
—lops20] Ensble ACCLDAD Register (7] Enable Dutput Register

&&

[ 0K ][ = ][ Help

fli ALUS4 &3 3CHF

Btk ALUSA Bt S0 N 52 2 01 verilog fER, iR g “IP
Customization” [ ALUS4 fit &, 7F=4E 7 sefilikit) ALUS4, GniE 3-41 B
Mo
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module GW ALUS4 (dout, caso, &, b, ce, clk, reset);
output [53:0] dout;
output [54:0] caso;
input [53:0] a;
input [53:0] b:
input ce;
input clk;
input reset:
wire gw_voo;
wire gw_gnd;
a33ign gw_wecc = 1'bl;
a33ign gw gnd = 1'k0;
BLUOS54D aluS4d inst |
.DOUT (dout) ,
.CA50 (caso),
Ala),
.B{b),
.LSIGH (gw_vcoc),
.BSIGH (gw_vcc),
-CRSI({gw_gnd,gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd,
.ACCLORD (gw_gnd) ,
.CE{ce),
.CLE({clk),
.BEESET (reaet)
defparam aluS4d inst.AREG = 1'bl;
defparam alub4d_inst.BREG = 1'bl;
defparam aluS4d inst.ASIGN REG = 1'kb0;
defparam aluS4d inst.BSIGN _REG = 1'kb0;
defparam aluS4d inst.RCCLOAD REG = 1'hid:
defparam aluS4d inst.0UT_REG = 1'bl;
defparam aluS4d inst.B_ADD 5UB = 1'b0;
defparam aluS4d inst.C_ADD 5UB = 1'b0;
defparam aluS4d inst.ALUD MODE = 0O;
defparam aluS4d inst.ALU RESET _MODE = "S5YNC™;
endmodule //GW_ALUS4
F RBILIZ 1P 304 RIRMR S
IP Core Generator 525 & 7 USERRR A, £ 461 ALUSA it
SRR ER, EFR A I 1P RSO R OO, i 3-42 Fr.
3-42 B PHIEIZ 1P 3t 3O R BEHR SX4
GW_ALUS54 your instance name |
.dout (dout_o), SSoutput [53:0] dout
.caso(caso_o), SSoutput [54:0] caso
.a{a_i), /finput [53:0] &
b{b i), ffinput [53:0] b
.ce({ce_i}, //input ce
.clk{clk_i}, //input clk
.reset (reset_i) //input reset
1:
IP Core Generator 2, ALU54 7=
W P %774 54 £ 54 fiA . A Register f[F25 ALUS4 1P, L
device &+ GW2A-LV55PG1156C8/I7 A, FHifc & 3-43 i, #
r “OK”, Rial =4 H ™ B i) ALUSA IP it 30
SUG284-1.7 36(98)




3 ¥H 3.2DSP

FEA ) ALUSA IP it SCHE BT fE H SR RIUNTE & LR “Create In” &8
AL
3-43 ALU54 IP Customization &
', IP Customization m P [ |

ALU54 5]
File
Targst Dewice: GH2A-LVESPG11S8CE/IT Language:
Create In E:W. Gtesthtestliarclan_alnSd [
Module Hame:  GF_ALISS File Hane: g slusd
| Optiens |
ALY Mode Option Tata Options
—»{ ol AL Mode
idin Data Type
—ce dout[53:0] Pt
Input 54 & (150
Input B: 54 (3] (1-54)
—reset
Register Options
—aps30] cssa[540] = Beset Mode: @ Symebronous () Asynebronsus
[¥] Enzble Input & Register Ensble Input B Regizter
oz Enable ACCLOAT Register [V] Ensble Dutput Begister
|
B &

0K [ Cemeal | [ Help

3.2.2 MULT
MULT s2IafeyEiE B IEE. 78 IP Core Generator FijiH 8ty MULT, 3
A M2 E7R MULT BOAHOME BEAEEL, Wil 3-44 Fox.
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3-44 MULT Wi B =

Ef\‘j IP Core Generator

Target Device: |  GHINE-LVOQNBBEES I =)

Name

4 Hard Module
> Block Memory
> CLOCK
a DsSP

i ALUS4

4 MULTADDALU
s MULTALU

&4 PADD
» F5 1B3C
» 7 SPMI

> User Flash
> Soft IP Core

MULT

Information
Type: MULT
Vendor: GOWIN Semiconductor

Summary: Based on the needs of multiplication width, the multipliers can be

configured as 9x9, 18x18, 36x18 or 36x36 mode. Each gwDSP macro
can be configured as one of the three operation modes: one 36x18
multiplier, two 18x18 multipliers or four 9x9 multipliers.

Copyright(C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.

£ IP Core Generator [ - X MULT, #fH MULT ] “IP
Customization” % 1, 41l 3-45 ffisn. %% H4HE5 File i EAE. Options
BOEAE. o 0 B HE B DL S Bl “Help”s

3-45 MULT Y IP Customization & 14543

4 IP Customization m
File
ilef
Target Dewice: GH2A-LVESEGI1SBCS/TT Filef B Remvean
Eroctia T E:hl. Stest'itestlisrciar_mult [
Wodule Hane:  GH_MULT File Name:  gn_mult
Options
Tata Options
) clk Hidth Source Data Type
Input A 16 2 (1360 Parallel v
— e Input B 18 % -3 Parallel +
fintpnt E3 )
OptionsBREHE
—> 0] =
reset douti35:0] Shift ODutput Options
[] Enable Shift Output A [ | Enable Shift Output B
— G170
al170] Register Dptions
Reset Mods: @ Synchronens () Aspnehronsus
= b[17:0]
Enable Trput A Register Enzble Tnput B Register
] Enable Pipeline Register Enable Shift Ontput & Eegister
Enable Output Register
s
OB EE
Helpd#sll
[T Cancel I Help |

1. File it BAHE
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File fit B HEA T-HCE =4 MULT SEEIAL SO IAH OGS S, 1n &l 3-45 HHiks
FER “File BLEHE” FTw.
MULT ) File it B HE 118 A1 SP SRR, 55 % 3.1Block
Memory>3.1.1SP 1] File Bt B AHE.
2. Options At BAHE
Options it & HEF T e & B 4L 5 2= JR 15 MULT B304 MULT FIRCE
55, WE 3-45 f57ER “Options BLEME” Frx.
® Data Options: it & 3 %L I .
- AR (nput A Width/ Input B Width) %ﬁ%ﬁ?&ﬁﬁﬂa 36;
- ErdE O EIEALTE (Output Width) LA EE, &SRR m AL
5 H BT, B AR AL 98 A2 i MULT9X9, MULT18X18,
MULT36X36.
- Fi A A/B AIECE N Parallel. Shift;
AR E N Un5|gned Signed.
® Shift Output Options: &S fE shift out Zhfg, Hi A 0 (Input A Width/
Input B Width) #8/NF55F 18 i, AI{EH LThAE
!
Fi A (Input A Width/ Input B Width) fE—TK T 18 B,  Shift Output Options &
K, AAMER
® Register Options: ZiLW ) TIfE. HV%E ALUS4 [¥) Register Options
IR, 1627 3.2.1ALUS4 EPE’J Option Pt B HE.
3. i I EAE
P B B W7 4 T IP Core FIC B 45 SR BIME B, A A% H o 15k
DL AT i AR 4 Options P & SE 58T, 4] 3-45 Hrbryd 09 Ao BAE B "o
4. Help %4l
B “Help”, 27~ IP Core HIBCEAS B AU, ik 3-46 Fix. Help
RIS 241 1P Core IMEZEN4H, DL Options & I5IHC & 1) 147 £ 35 1 .
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3-46 Help 5 B

MULT

Information

Type: MULT
Vendor: GOWIN Semiconductor
Based on the needs of multiplication width, the multipliers can be configured as 9x9, 18x18, 36x18 cor 36x36 mode, Each

Summary: owDSP macro can be configured as one of the three operation modes: ons 36x18 multiplier, two 18x18 multipliers or four
9x9 multipliers.

Options

Input A Width - Set the size of the first item in the multiplication.
Input B Width - Set the size of the second item in the multiplication.
Data Options Qutput Width - Size of the output. The output size is the sum of the input A and input B bit sizes.
Source - Set the source of the input A/B as Parallel or Shift.
Data Type - Set the data format of the inputs as signed or unsigned.
Enable Shift Output A - Enable or disable the shift out port A of the multiplication.
Shift Qutput Options Enable Shift Output B - Enable or disable the shift out port B of the multiplication.
Note: If either of the A and B inputs is greater than 18 bits, the input and cutput shift options are not available.

Reset Mode - Set whether the reset mode is synchronous or asynchronous.

Register Options Enable ... Register - Enable or disable registers. For example, if you choose Enable Input A Register, the input data will

go through one register.

IP & g 32

WK 3-47 fii7x,  MULT ) “IP Customization” & D& GG, b
“OK”, P DIlC B XX “File Name” iy 44 1 = ANt

- BE = JEE MULT ¥ 30E “gw_mult.y”;

- HPEMZ P W SO IR SO “gw_mult_tmp.v”;

- LR TE MULT WECE X “gw_mult.ipc”.

WA B RIS S 2 VHDL, PRS2 G408 vhd. ik
L verilog 1 & ABIA 4H 77 AR B S

i & MULT f) “IP Customization” % 1, &l 3-47 fiw.
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3-47 Bt B 1Y IP Customization

% IP Customization

gl
MULT R
File
Target Device: GHZA-LVSSPG1IS6C6/TT lengmean
Create In EiAL Stestitestliaralgu_mit [
Wodule Hane:  GH_MULT File Hane:  gu_mult
Options
Data Options
W clk Width Source Data Type
s o
e Input B 19 2036 Farallel ~
Dutput: *
reset doutl35:0] Shift Output Optiens
[ Enable Shift Output A [ ] Enable Shift Output B
— o170
alt7ol Register Optiens
Reset Mode: @ Symehronons () Asymehronous
—5[17:0]
Ensble Tnput A Register [U] Ensble Input B Register
[ Eneble Pipeline Register [ ] Ensble Shift Output & Register
Enable Dutput Register

0K ][ Cancsl ][ Help

fl4k MULT &30

4k MULT Bt S0 52 1 verilog bk, fbkrbR$E “IP
Customization” H] MULT BC &, F=4E 7 2646 MULT, ik 3-48 Fios.

3-48 Hil{k MULT it

module GW_MULT ({dout, a, b, ce, clk, reset);

output [35:0] dout;
input [17:0
input
input
input
input reset;

wire [17:0] soa_w;
wire [17:0] sob w:
wire gw_vecc;
wire gw_gnd;

assign gw_vecc = 1'bl;
assign gw_gnd = 1'bl;

[MULT12X18 multlexle_inst (

.DOUT {dout) ,

S0R (soa_w),

SOB (sob_w) ,

-Ala),

-B(b),

LASIGHN (gw_vecc),

.BSIGN (gw_wvcc),

.5IR({gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, aw_gnd, qw_and, gw_gnd, gw_gnd, gw_gnd, gw_gnd, qw_and, gw_gnd, qw_gnd, aw_gnd, qw_and, gw_gnd, gw_gnd} ),

.SIB({gw_gnd,gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd}},

.CE{ce),

.CLK({clk),

.RESET (reset),

.ASEL{gw_gnd],

.BSEL (gw_gnd)
|H
defparam rultl8xl8_inst.RREG =
defparam multlSx18_inst.BREG =
defparam mult18x18_inst.0UT_REG = 1'bl;
defparam multl8xl8_inst.PIPE_REG = 1'k0
defparam multl8x18_inst.ASIGH _REG = 1'b
defparam mult18x18_inst.BSIGH REG = 1'b
defparam multl8xl8_inst.SOR_REG = 1'b0;
defparam multlS8x18_inst.MULT_RESET_MCLDE = "SYNC";

endmodule //GW_MULT
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R PBMLIZ TP &30 BRI S

IP Core Generator 1. E& B P HsLhrMH, 72746146 MULT # it
SR TR, IRERAE P B Z 1P B SO AR S E,  ankd 3-49 iR

3-49 B PHILZ 1P it 3O R BEHR S4

GW_MULT your instance name |

.dout {dout_o},

JSfoutput [35:0] dout

.afa_1i}), ffinput [17:0] a
(b i), f/input [17:0] b
.ce(ce_1i),
.clk({clk i), //input clk

.reset (reset_i) //input reset

S/input ce

IP Core Generator & i MULT =45l

WA PR 9 M RS HERE: . bypass Rz MULT IP, LA device
1P GW2A-LV55PG1156C8/17 il F e & anlE 3-50 s, H.8“OK”,
A P R ) MULT (P & 0.

FEAE ) MULT 1P it ST e H X BURECE S “Create In” % B 2%

4
/T:XE o

3-50 MULT IP Customization % &

& IP Customization

MULT

— (3]

—b[30]

dout[17:0]

=

& &

D)
B
o
Fil
Terget Device: GHZA-LVSSPG!1SBCE/IT Lengusge
Creste In il Btestitestlisrctav_mwilt [
Module Name:  GH_MULT File Hame:  gr_nult
Optiens
Data Options
Width Sourc. Data Typ
Input A: 9 [= -3 Farallsl v
Input B: 9 T (-m) Parallel ~
Dutput: 18
Shift Output Options
[] Enable Shift Output A [7] Enable Shift Output B
Register Options
Reset Mode! @ Synchromous () Asynchrenous
[7] Enable Input A Register | | Enable Input B Register
Enable Shift Output A Regizter
e ] [ Cancel ] [ Help

3.2.3 MULTADDALU

MULTADDALU SEILSRIE 88 —JORMBR INThEE . 72 IP Core Generator
Ffrh, #di “MULTADDALU”, FHfiA5 Il £x &% MULTADDALU 415
ML, wnfEl 3-51 .

SUG284-1.7
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3-51 MULTADDALU H{E BB ZE

2. IP Core Generator =N R
=
Name
4 [ Hard Module MULTADDALU
> I Block Memory
» CLOCK
‘e Information
o ALUSA
\&.ﬂ% Type: MULTADDALU
4 MULTALU Vendor: GOWIN Semiconductor
&b PADD summary: Each gwDSP macro can implement the sum of two 18x18 multipliers.
> 13C The alu two-18x18 mode can be composed of two 18x18 multipliers
> SPMI and one ALU. The MULTADDALU can be configured to work in the
> User Flash following operation modes:
3 Soft IP Core
+ AD*BO + AL1*B1
+ AD*BO - A1*¥*B1
+ AD*BOD + A1*Bl1 + C
* AD*BO + AL*Bl - C
* A0*BO - A1*Bl + C
+ AOD*BO - A1*B1 - C
+ Accum + A0O¥BO + A1*B1
+ Accum + AD*BO - A1*B1
* AD*BO + AL*Bl + CASI
* A0*BO - A1*B1 + CASI
[ T 3 Copyright{C) 2014-2013 GOWIN Semiconductor Corporation. All Rights Reserved.

7t IP Core Generator F1fiH, i “MULTADDALU”, #iH
MULTADDALU [£J“IP Customization”% I . 1% & 1445 File At & HE . Options
BeEAE . i 1 fC EAE B AN B4t “Help”, & 3-52 .

3-52 MULTADDALU K IP Customization & 4544

. IP Customization LN TADDAL L (L2 [
File
Filef BHE
Target Device! GIZA-IVSSPG11S6CE/TT Lemgnese
Create In E:4l Stestitest!\sreign_multeddale )
Moduls Fans:  GF_WMULTADDALY File Fame:  gr_multsddals
Options
i
WLTADDALY Mode Option Shift Output Options
. WULTADDALY Mode: [AD % BO + AL % B1 - [7] Enable Shift Output &
[] Ensble Shift Output B
*ce Data Options
doutpe:0] e ¥idth Source Tata Type o
reset iptionsf
— Optionsfl BFE
Input AO: 18 5 -1 Parallel v
— 17 Input B0: 18 2] (-18) Farallel =
Input Al: 18 2] 0-18) Farallel
— 501720
N L
— 51[17:0] Input C: 54 5 (1-54)
e Register Options
Reset Mode: @ Symehromons () Aspmchrenous
Ensble Input AD Kegizter Ensble Input Al Kegister
[
OB Ensbls Input BO Register Ensble Input Bl Register I
Ensbls Input C Register Ensbls ACCLOAD 1st Stags Register
[7] Enable Maltiplierd Pipeline Register | | Enable ACCLOAD 2nd Stage Register
[7] Enable Maltiplierl Pipeline Register | | Enable Shift Output Register
Ensble Output Register
Helpf#
[ Cancel | Kelp I

1. File it BAHE
File it B HE FH T-HC B P24 MULTADDALU SZ4ALSCAERIAE D E B, ARiE
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(1) “File BLEAME” W1kl 3-52 Fiw.
MULTADDALU [ File Fit & HE f 5 A A1 SP #5125 4L1, 1% 2% 3.1Block
Memory>3.1.1SP #1f{] File fic B
2. Options At BAHE
Options Mt & HE A T-BC B #4615 = S 1% MULTADDALU it A H
MULTADDALU MECEAE S, FriFER) “Options FLEAE” WK 3-52 fis.
® MULTADDALU Mode Option: fit & MULTADDALU [z S AR . Al ik %
- AO0*BO + Al1*B1
- AO*BO - A1*B1
- AO0*BO +Al1*B1 +C
- AO0*BO +Al1*B1-C
- A0*BO-A1*B1+C
- AO0*BO-A1*B1-C
- Accum + A0*BO + A1*B1
- Accum + A0*BO - A1*B1
- AO0*BO + A1*B1 + CASI
AO*BO - A1*B1 + CASI;
® MULTADDALU [£] Data Options F11 Register Options At & HE [ f# FH Al
MULT B2, 15255 3.2.2MULT.
3. it T B AE
Fic 8 HE B B oR 24110 1P Core HIPCE 25 FonBIMER], o N3 H o 1 147 58
R % Data Options Fl Register Options ft & SZ 55, Wl 3-52 HbriE
“TLEMERE” Frw.
4. Help #4511
Hifi “Help”, &7~ IP Core MIECEAS S TLHE, WKl 3-53 Fix.
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3-53 Help 5 B

MULTADDALU

Information

Type: MULTADDALU
Vendor: GOWIN Semicaonductor

Each gwDSP macro can implement the sum of two 18x18 multipliers. The alu two-18x18 mode can be composed of two
18x18 multipliers and one ALU. The MULTADDALWU can be configured to work in the following operation modes:

AO*BO + AL¥B1
AO*BO - AL®B1
* AD¥BO + A1¥Bl1 + C
AQTBO + AL"B1-C

Summary: + AD*BO- AL*BI + C

« AD¥BO - A1¥B1-C
* Accum + AOTBO + A1¥B1
+ Accum + AO0™BO - A1"B1
« AO¥BO + AL¥B1 + CASI
« AQ*BO - A1¥B1 + CASI

Options

_____owin | opesistn |

MULTADDALU Mode Option MULTADDALU Mode - Set one of the MULTADDALU operation modes.

Enable Shift Qutput A - Enzble or disable the shift out port A of the DSP.
Shift Output Options

Enable Shift Output B - Enable or disable the shift out port B of the DSP.

Input A0 Width - Set the size of the first item in the first multiplication.

Input BO Width - Set the size of the second itemn in the first multiplication.

Input Al Width - Sat the size of the first item in the second multiplication.
Data Options Input B1 width - Set the size of the second item in the second multiplication.

Input C width - Set the size of input C.

Source - Set the source of the input AD/BO0/A1/B1 as Parallel or Shift.

Data Type - Set the datz format of the input A0/BO/A1/B1 as signed or unsigned.

Reset Mode - Set whether the reset mode is synchronous or asynchronous.

Register Options Enable ... Register - Enable or disable registers. For example, if you choose Enable Input AQ Register, the input data will

go through one register.

Help TiTHEL4E IP Core MIMEEL /44, DL Data Options 1 Register
Options £ I L & 1) 6 2L 10

IP 4 RSt

¥ 3-54 fisx, MULTADDALU ] “IP Customization” & [ & 56 hX
Ja, B “OK”, PAELIEE S “File Name” w44 B =301

- PiltE s R SP & “gw_multaddalu.v”s

- HPEMEZ P W SO R SO “gw_ multaddalu _tmp.v”;

- PifbJEE SP BIECE S “gw_multaddalu.ipc”.

WG B IR IIE S & VHDL, PRI 4 E S0 vhd. T id
L verilog 1 & ABIA 4472 AR B S
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3-54 fig B Y IP Customization

', IP Customization

ML TANSAL 4y =

MULTADDALU

douti2e:0] (=i
— res et

0(17:0)

| 4

BO[T:0)
cas of54:0]

— = 1[17:0)

= bI[17.0]

®B&®

File
Target Dewice: GH2A-LVESFG11SECE/IT
Create In: E: AL Otesthitestlisredgw_multaddalu

Module Hame

Options

G _MULTADDALY

v

—

File Fame:  gw_nultaddaln

MULTADDALY Mode Option

MULTADDATY Mode: |AD % BO + Al # Bl -

Data Dptions

Hidih Sewres
Tnput AD: 1 [2] a1
Input B0: 12 [2] u-18)
Tnput Al: 18 [2] a1
Tnput Bl: 18 2] a-18)
Input C 54 (1-54)

Register Options

Reset Mode: @ Synchronous () Asynchrenous

Ensble Tnput A0 Register
Ensble Input BO Regizter

Ensble Input C Register
] Enable Multiplierll Fipeline Register
] Enable Multiplier! Pipeline Regizter
Enable Dutput Register

Shift Dutput Dptions
[] Enable Shift Cutput &
[] Ensble Shift Output B

-

wl (2] 2] (2] £

TIEIB|% "

ElEE|E g
4| 4]|[4

[¥] Enable Tnput Al Register

[¥] Enable Input Bl Register
Ensble ACCLOAD 1st Stage Register
Enable ACCLAAD Znd Stage Register
Enable Shift Ontput Register

O ][ ] ][ Help

f5l4t MULTADDALU &3 3C#

%14t MULTADDALU #1134 N 52 34 11 verilog Bk, B 4 “IP
Customization "7 [ MULTADDALU Bt & , 74 1 s241 4k i) MULTADDALU,

& 3-55 s
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3-55 fil{t. MULTADDALU &3

module GW_MULTADDALU (dout, caso, a0, b0, 21, bl, ce, clk, reset];

cutput [36:01 deut:
output [54:0] caso;
input [17:01 al;
input [17:0] bO;
input [17:01 al;
imput [17:0] bl;
input ce;

input clk;

input reset;

wire [1£:0] dous_w;
wire [17:0]1 soa_w:
wire [17:0]1 sob_w;
wize gw_ves;
wire guw_gnd;

assign gw_vee = 1'bl;
assign gw_gnd = 1'b0;

MULTADDALU18X18 multaddalulSx18_inst {
DOUT {{dout_w([16:0] ,dout[36:01}),
CASO(casal,
SOR (soa_w),
S0B (s0b_w,
C({gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_
R0{a0),
801(b0),
Alialy,
B1(bl),
ASIEN({gu_vee,gu_veel],
BSIGN ({gw_vee,gw_veel),
CRSI({gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd,
ACCLOAD{gw_gnd) ,
SIZ({gw_gnd, gw_gnd, gw_gnd, gw_gnd gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd}),
SIEB({gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd}),
CElee),
CLE(clk),
RESET (reset),
ASEL{{gw_gnd, gw_gnd}),
BSEL({qw_gnd, gw_gnd}]

defparam multaddalul8xlE inst.AOF
defparam multaddalulB8x18_inst
defparam multaddalul8xlE inst
defparam multaddalul8xl8_inst
defparam multaddalul8xl8 inst.CR
defparam multaddalul8xl8_inst
defparam multaddalul8xl8_inst
defparam multaddalul8xl8_inst .
defparam multaddalulB8xl8_inst ASICHO_E = 1'b0;
defparam multaddalul8x18_inst.ASIGN1_F = 1°'bo;

defparam multaddalulB8xl8_inst. ACCLORD
defparam multaddalul8xl8_inst.ACCLO)
defparam multaddalulB8xl8_inst BSICHO_E
defparam multaddalul8x18_inst.BSIGN1_F
defparam multaddalul8xl6_inst SO0R_REG = 1'b0;

defparam multaddalul8x18_inst ) SUB = 1'b0;
defparam multaddalul8x16_inst C_ADD_SUB = 1'b0;
defparam multaddalul8x18_inst .MULTADDALU18¥18 MODE = 1;
defparam multaddalulB8x16_inst MULT_RESET_MODE = "S¥NC";

endmodule //GH_MULTADDALD

R PHILIZ TP @ 3B R IR S

IP Core Generator T. EEE R P ISERRM R, 7= 46110
MULTADDALU % i1 3 I RIS , 7R FR AL P 146 1% 1P % 1 A AR AR S A
& 3-56 s

& 3-56 F PBILiZ 1P & it 3 m 4R S04

W _MOLTADDALT your instance name |
.dout {(dout_o), Sfoutput [36:0] dout
.Ccaso(caso_o), SSoutput [54:0] caso
.a0(ad_i), //input [17:0] al
LB0(b0_i), //input [17:0] kO
.al{al_i}, //input [17:0] al
Lb1{bl_i), f/finput [17:0] bl
.ce{ce_1i), //input ce
.clk(clk i), //input clk
.reset (reset_i) /Sinput reset

IP Core Generator £ 58 MULTADDALU 7=%l

WH PP 18 AR S EERE S UORA . bypass #2. [E2D E AT
] MULTADDALU IP, LA device i+ GW2A-LV55PG1156C8/I7 A, Fiih
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fo & a i 3-57 fian, By “OK”, BIaP=4f 7 Br s i MULTADDALU IP
WS

F=4 () MULTADDALU IP ¥ i SR BT A H s BN RC & 5 H “ Create In”
BB

3-57 MULTADDALU IP Customization % &

WP Cosiorsiey Ms TARMAL L ==
il
MULTADDALU &
Fils
Target Device: GFZA-LVSSPGLISECE/IT Language
Create In E:41. Gtesthiest]isretgw_multaddalu [
Moduls Fans:  G_MVLTADDALU File Fame:  gr_multsddalu
Options
WULTADDALY Mode Option Shift Output Options
MULTADDALY Mode: [AD * BO + Al * Bl - [T] Enable Shift Dutput &
Ensbls Shift Output B
— 501720 o F
Tiata Options
doute:0] Hideh Sour Data Type
= 501720 Input AD: 18 [2] 1-18) Farallel +
Input BO: 18 5 u-18) Parallel =
S Tnput Al: 18 5 u-18) Farallel =
cas o[4:0] i Input Bl: 18 [2] 1-18) Farallel v
Input C: 54 [ (1-54)
—{ B 117:0]
Register Options
Reset Mode: © Symchronens () Asymeboronons
[7] Enble Input AD Register [] Enable Input Al Register
[7] Enble Input BO Register [] Enable Input Bl Kegister I
Enable Tnput © Register Enable ACCLOAD 1st Stage Register
[ Enable MultiplierO Pipeline Register | | Enable ACCLOAD 2nd Stage Register
[ Enable Multiplisrl Pipeline Regiztsr | | Ensbls Shift Ontput Register
[TJiEnable Dutput Register:
0K ] [ Cancal ] [ Help

3.24 MULTALU

MULTALU SZELIRARFE R ANAIThEE. {E IP Core Generator F1ii A7,
M MULTALU, ST M2s 578 MULTALU FOFE G S BAEEL, 4N/ 3-58 fiF
N o
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3-58 MULTALU H{E B E
- e:\'g IP Core Generator EI

SUG284-1.7

Target Device: i1 NR-LYIQNGEEEES [ D

Name
- Hard Module M U LTALU
- Block Memaory
> CLOCK
‘oD Information
o ALUSE
o MULT Type: MULTALU
©w MULTADDALU
45 MUITALU Vendor: GOWIN Semiconductor
o4 PADD Summary: Each gwDSP macro can implement the Multiplier ALU mode. The
> 13C MULTALU represents two functional modules, including MULTALU18x18
> SPMI and MULTALU36x18. It can implement the following operation modes:
- User Flash
3 Soft IP Core s A¥B+C
* A¥B-C
* Accum + A*B + C
* Accum + A*B - C
* Accum - A*B + C
* Accum - A*B - C
* A*B + CASI
+ Accum + A*B 4+ CASI
+ Accum - A*B 4+ CASI
* A*B 4+ D+ CASI
* A*B - D + CASI
* Accum + A*B
* A*B + CASI
L T— 3 Copyright{C) 2014-201% GOWIN Semiconductor Corporation. All Rights Reserved.

7E IP Core Generator Ftii#, i “MULTALU”, #H  “IP

Customization” % 1. %% K45 File Fd BHE. Options Al BAE. ¥ A E

HE BRI B4l “Help”, & 3-59 Fias.
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3-59 MULTALU K IP Customization & 04543

14 IP Customization MULTALY (2 [t
R
MULTALU 7]
Fils
FilefR EHE
Target Device: GHZA-LVSSPG1S6CE/IT EAEA Lenguage:
Bracte T B4l Stestitestlisrchge_maltalu [
Module Hame:  GH_WULTALU File Heme'  ew_multalu
Options
Data Options WULTALY Mede Options
s Bie e e mas
Toput &: le & 019 WULTALUZEx18 Made: | & + B + C
e Input B 18 [2] a-38)
FoutEa:0] e —
Input C 54 |5 (1-54) Eﬁ
- OptionsERE1E
reset Input D 54 (1-54) Signed ; B
=+ 070 Register Options
o5 0[E4:0] (et Reset Mode: @ Synchronous () Asynchronous
— 5170
Enable Input A Register Ensble Input B Regizter
[7] Enable Input C Register Ensble Input D Kegister
— 30
Enable ACCLOAD 1st Stage Register | | Enable ACCLDAD 2nd Stage Register
[] Ensble Pipeline Regizter Ensble Output Register
S
HOREE |
BEE Helpi%il
0K ] [ Canecsl ]l Help ]I

File Fic B HEH 7B B 7~ 4 MULTALU S26i4b oA 5 8, W& 3-59
hFRVER) “File B BME” Fis.

MULTALU ) File Bt & HE 48 F AT SP 2L, 155 % 3.1Block
Memory>3.1.1SP Hf#] Option At & HE .

2. Options it B HE

Options Mt & HE A T & B4k 5 == J7 18 MULTALU % i1 3044 # MULTALU
I EE R, bRIER “Options BCEHE” a0/ 3-59 Fik.
® MULTALU Mode Option:

IP Core H111) MULTALU R ¥ A iy I (47 5 °T DAAE Bl R A s e .
MULTALU36X18 5 MULTALU18X18. 34 Input A 1 Input B ] width #/NF
55T 18 fulf, Options BCEHEA ][] MULTALU Mode Options
MULTALU36X18 Mode & /K, MULTALU18X18 Mode 1] LAFiC & /-

- A*B+C

- A*B-C

- Accum+A*B+C

- Accum+A*B-C

- Accum-A*B+C

- Accum-A*B-C

- A*B + CASI

- Accum + A*B + CASI

- Accum - A*B + CASI

- A*B+ D + CASI

A*B - D + CASI
° én Input B 1] width KT 18 fi7f, MULTALU18X18 Mode & 7k,
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MULTALU36X18 Mode A LAFE & A
- A*B+C
- A*B-C
- Accum + A*B
-  A*B + CASI
® MULTALU ff Data Options #1 Register Options At & HE 1)1 F A1 MULT
BLLHIZEL, 15275 3.2.2MULT.
3. i I B AE K]
B B B S/ 24 i 1P Core FBC B 45 o BINE B, A A4t s 847 58
R4 Options Pt & SEif 538, il 3-59 HHARiER “PLEMER” frs.
4. Help %41
By “Help”, ‘278 IP Core FIRCE(E S0, W& 3-60 Fix.

3-60 Help 5 2

MULTALU

Information

Type: MULTALU
Vendor: GOWIN Semiconductor

Each gwDSP macro can implement the Multiplier ALU mode. The MULTALU represents two functional medules, including
MULTALU18x18 and MULTALU36x18. It can implement the following cperation modes:

* A"B+C
= A*B-C

* Accum + A*B + C

* Accum + A*B - C

+ Accum - A*B + C
Summary: *+ Accum - A*B-C

* A¥B + CASI

+ Accum + A*B + CASL

+ Accum - A*B + CASI

* A¥B + D + CASI

* A¥B - D+ CASI

+ Accum + A*B

* A¥B + CASI

Options

Input A Width -
Input B Width -
Data Options Input C Width -
Input D width -

Set the size of the first item in the multiplication.
Set the size of the second item in the multiplication.
Set the size of input C.

Set the size of input D.

Data Type - Set the data format of the input A/B/D as signad or unsigned.

MULTALU18x18 Mode - Set one of the MULTALU18X18 operation modes, the option is available only when widthB <=

MULTALU Mode Options 18.

MULTALUZ6x18 Mode - Sct one of the MULTALUZ26X18 operation mades, the option is available only when widthB = 18.

Reset Mode - Set whether the reset mode is synchronous or 2synchronous.

Register Options Enable ... Register - Enable or disable registers. For example, if you choose Enable Input A Register, the input data will

go through one register.

IP 4 Rt

& 3-61 ffi7n, MULTALU i) “IP Customization” & Kt & 58 il »
By “OK”, PRAEURLE S “File Name” 44 1) = AN 30

- PilfkE = BETE MULTALU #3304 “gw_multalu.v”;

- HPEMZ P R SO EAR SO “gw_ multalu _tmp.v”;

- ik E MULTALU fORCE SCHF “gw_ multalu.ipe”.

We B kIS S & VHDL, PEAERRETAN U A E 88 vhd. T
L verilog 18 & A 4877 A B ST
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3-61 fit B AY IP Customization

e MULTALLY -2 o
MULTALU &

Fils
Terget Device: GRZA-LVSSPG156CE/TT Langusge
Create In E:%1, Brestitestlharctan_miltaly [
Module Hame:  GH_MULTALU File Name: go_multalu
Options
Data Options WULTALY Mode Optiens
s Bts T pwneeds e
Tnput 18 |5 418 WULTALU3Ex18 Mode: & % B + C
. Input B 18 2] a-se
dout{53:0] s
outl Tnput C: 54 3] (154
W reset Ingut O 54 5 (1-54) Signed
= =170 Register Options
oss 0f54:0] =4 Reset Mode: @ Synchronens () Asynchronous
— 5170
Fnable Input A Register Enable Input B Register
[C] Ensble Input C Register Ensble Input D Register
— G530,
Fnable ACCLUAD 1st Stage Register | ] Enable ACCLOAD 2nd Stage Register
] Enzble Pipeline Register Ensble Output Kegizter

& &

K | [ Caea | [ iy

f5l4t MULTALU 32

%4, MULTALU ¥ 113044 N 52 B2 1) verilog AR, AEHL R4 “IP
Customization” #1# MULTALU B2 &, 724524k ag MULTALU, ik 3-62
Fioso
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3-62 Hil{t MULTALU & it
module GW _MULTALU (dout, casc, a, b, c, ce, clk, reset):
cutput [53:0] dout;
cutput [54:0] casor
input [17:0] ar
input [17:0] b;
input [53:0] cr
input ce;
input clk;
input reset;
wire gw_wvcc;
wire gw_gnd;
asaign gw_vece = 1'bl;
assign gw_gnd = 1'b0;
MULTALU1EX18 multaluld&xlE_inst |
.DOUT (dout) ,
.CR30 (caso),
-Bla),
Bk},
el
.D{{gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd,
.BSIGHN (gw_wcc),
LBSIGN (gw_wcc),
.D3IGN (gw_wcc),
.CRSI ({gw_gnd,gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_g
.ACCLOAD (gw_gnd),
.CE{ce),
.CLE (clk),
.EESET (reset)
)i
defparam multalul8xl8_inst.RREG = 1'kl;
defparam multalul&xlE inst.BREG = 1'bl;
defparam multalul8xlf_inst.CREG = 1'b0;
defparam multalulZxlE_inst.CREG = 1'k0;
defparam multalul8x18 inst.0UT_REG = 1'bl:
defparam multalul8xlf_inst.PIFE REG = 1'b0;
defparam multalul8xl& inst.ASIGN REG = 1'k0;
defparam multalul&xl8_inst.BSIGH _REG = 1'k0;
defparam multalul8x18 inst.DSIGN REG = 1'b0;
defparam multalul8xl&_inst.ACCLOAD REGO = 1'b0;
defparam multalulZxlE_inst. = 1'b0:
defparam multalul8xl8_ inst. 1'w0;
defparam multalul8xlf inst.C ADD = 1'b0;
defparam multaluldxl8_inst. MULTALU18X18 MODE = 0;
defparam multalul&xl8 inst.MULT_RESET MODE = “SYNC":
endmodule //GW_MULTALD
Y >
R PEILZ TP 3B R IR S
N y L p— NN v
IP Core Generator T H =518 fUSLPr M, 727 £t MULTALU #
N » — =) Ay N N N Sy e S - —_—
TSR TR S JRERBEF P A% 1P Bt SO IR SO, 4 3-63 T
& > 3. > A
3-63 F PBl{LiZ 1P it 30 B 8B 301
GW_MULTALT your_instance_name |
.dout {dout_o), f/output [53:0] dout
.caso({caso_o), fSoutput [54:0] caso
.a{a_1i), //input [17:0] a
.b(b i), //finput [17:0] b
.c{c_1i), S/input [53:0] c
.ce{ce_i}, //input ce
.clk{clk i}, //input clk
.reget(reset_i) //input reset
)i
SUG284-1.7 53(98)
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IP Core Generator 2 i, MULTALU 7=

W 75 P 18 A 175 Bk 4% SR A, register #5517 [F] 22 MULTALU
IP, L device ¥ GW2A-LV55PG1156C8/17 Jyfl, Fiihifc & & 3-64 Fr
~, B “OK”, FEAM PR  MULTALU IP &1 301

FEAE ) MULTALU IP it SO B e B sk RIABCE i “Create In” %

Btz

3-64 MULTALU IP Customization 1% &

& IP Customization

MULTALU

= 5[17:0]

= 5[17:0]

dout53:0

casof54:0

>

& &

File
Target Device: GHZA-LVSSPGL15BCE/IT

Create In: E:\l. Qtestitestlhsrelge_multalu

MULTALY 0

i
[

Lungues

Module Name:  GE_MULTALU File Name: gu_multalu
Data Options WULTALY Mode Options
Hidih Data Type WULTALVIZx15 Mode
Input b 18 & 0-18) MULTALUZE:15 Mode: |4 # B + C
Input B 18 & (1-38)
Input C 54 5 (1-54)
Input 1 54 (1-54) Signed
Register Options
Eeset Mode: @ Synchrencus () Asynchromeus
Enable Input A Kegister Enable Input B Register
[] Enable Input € Register Enable Input I Register

Enable ACCLOAT 1=t Stage Register Enahl,

[] Enable Pipeline Register

& ACCLOAD 2nd Stage Register
Enable

Output Register

0K | [ Camcel | [ Help

PADD LTI, TIRE A2 The. 7E IP Core Generator FLii Y,
o “PADD”, FyiAMEI4> &7~ PADD [FIAH (S BMEEE, W& 3-65 k.
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3-65 PADD 5 B &

r&; IP Core Generator
&
MName
4 [ Hard Module PADD
> Block Memory
> CLOCK
P -
pse Information
o ALUSA
MuLT Type: PADD
MULTADDALU _
S5 MULTALU Vendor: GOWIN Semiconductor
¢ PADD Summary: Each gwDSP macro features two units of pre-adders at the first stage
> 13C located before two multipliers. The pre-adder accepts two inputs. One
> SPMI is parallel 18-bit input B or Backward shift input, and the other is either
> User Flash parallel 18-bit input A or Shift input.
J Soft IP Core
“ I 3 Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.

1E IP Core Generator Fit[H, X(#“PADD”, # i “IP Customization”
W, %% D File Bt BHE. Options Fit BHE. S T B HE KR #E B4l
“Help”, 41l 3-66 .

3-66 PADD HJ IP Customization B 04543

w4 IP Customization - “ m
PADD o

e FilcfAEAE
Target Device: GFZA-LVSSPG11S6CE/IT Language
Creste In: EiAL Bteatitestliorelon_padd [
Wodule Fame:  G_FADD File Feme:  gw_padd
Options i
Tata Options Shift utput & hdd/Snb ptions
—»{ ¥idth Somres

[] Enable Shift Output

Input A 18 7 -18) Parallel hd [] Enable Backward Shift Output
Input B 18 2 -1 Parallel - Add/Sub Operation:
—»ce

Ortput: 18

Optionsfit EHE
—reset dout17:0] =
Register Options
®al17.0] Eezet Mode: @ Synchroneus () Asynchreneus
Fnable Input A Register Enzble Inpnt B Register
—{bi17:0] Enable Shift Chutput Register
- |
[ WA=
Helpd%il

o o ]

1. File fid BHE
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File FC EAEH T-ACE =41 PADD L 46 3CHRIAH S B, Wi 3-66
HERER “File FCEAE” Frs.
PADD ff] File Wi EAE [ A1 SP BB 254, 1522 3.1Block
Memory>3.1.1SP 1] File Bt B AHE.
2. Options At BAHE
Options Ft EAEH T-Ac B Fl1k & = 5 & PADD %1 34+ PADD [HIHCE
Z5, FREFEM “Options ELEAE” 1 3-66 Fx.
® Data Options: it & 3 %L I .
- HAd I (nput A Width/ Input B Width) # KAz %% v 18;
-t D EPEAL S Coutput Width) TR FAECE, BRI AL
W H SR EEALTE, B 2R AL 58 Yeg 42 i PADD9 5 PADD18.
- NI A EGE SR IE AT “ Input A Source ” ETIAD & O Parallel
F Shift;
- RINIR O B BRI AT “Input B Source” & WAL & A Parallel.
Backward Shift.
® Shift Output & Add/Sub Options: {##¢ Shift Output. Backward Shift
Output FIHHEEEERC &
- {#ifig Shift Output iEiTiEH “Enable Shift Output” FATHC & ;
- f#ifE Backward Shift Output j& i %+ “Enable Backward Shift
Output” i Tt 17 L & ;
- PADD miEiIACE “Add/Sub Operation” IEIHAT INIZ. Wi
® Register Options: it & 7 /7 25 LIERE .
- “Reset Mode” JEIACE PADD MR, CREFEIPA
“Synchronous” 2 “Asynchronous”;
“Enable Input A Register” ECE Input A register;
“Enable Input B Register” L& Input B register;
“Enable Output Register” fit & Output register.
3. I L EAEE
P B B W7 24 T 1P Core FURC B 45 SR~ BIME K], A A% H o 1 4k
DL AL FE AR Y Options o & SEI 58T, At “HEMER]” a1l 3-66 Fix.
4. Help #4511
Hidi “Help”, &7~ IP Core MECEAS B UL, W 3-67 Fizx. Help
TUHALFE 24 7T IP Core HIMEE/r2H, DLK Options 25 TilC B AY {7 2 Ui i .
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3-67 Help 5 B

PADD

Information

Type: PADD
Vendor: GOWIN Semiconductor
Each gwDSP macro featuras two units of pre-adders at the first stage located before two multipliers. The pre-adder
Summary: accepts two inputs. One is parallel 18-bit input B or Backward shift input, and the other is either parallel 18-bit input A or
Shift input.
Options

Input A Width - Set the size of the first item in the Pre-adder.
Input B Width - Set the size of the second item in the Pre-adder.
Data Options OQutput Width - Size of the output.
Input A Source - Set the sourca of the input A as Parallel or Shift.
Input B Source - Set the source of the input B as Parallel or Backward Shift.
Enable Shift Output - Enable or disable the shift out port of the Pra-adder.
Shift Output & Add/Sub Options Enable Backward Shift Qutput - Enzble or diszble the backward shift out port of the Pre-adder,
Add/Sub Operation - Set whether the mode is in add or subtract mode.
Reset Mode - Set wheather the reset mode is synchronous or asynchronous.

Register Options Enable ... Register - Enable or disable registers. For example, if you choose Enable Input A Register, the input data will

go through one register.

IP 4 RS

& 3-68 filf7n, PADD ) “IP Customization” % A& 52, By
“OK”, P DIlC B XX “File Name” iy 44 1 =AN St

- Pk E = JEE PADD Bt “gw_padd.v”;

- APz P Bt SO AR S “gw_padd_tmp.v”;

- ffelEiE PADD HIHCE S “gw_padd.ipc”.

WAL B RIS 2 VHDL, PPAERETRA USRS vhd. R
L verilog 15 & B 4172 A 1S

[
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3-68 FE B 1Y IP Customization

% IP Customization

PADD

Lacus

File Name: gv_padd

Ensble Input B Register

Fils
Target Device: GHZA-LVSSPGL1SBCE/IT
Create In: E:41. 9testhtestlisrchgu_padd
Module Hame:  G_PADD
Options
Data Options
R Width Source
Input A: 18 5 0-18) Parallel -
Input B: 18 % (1-18) Parallel -
—{ce
Output 13
—{reset dout[17:0] (==
Register Options
®1a(17.0] Reset Mode: @ Synchronous () Asynchroneus
Enable Input & Register
—e{opi70) Enable Shift Output Register

Shift Output & Add/Sub Options
[ Enable Shift Dutput
[ Enable Backward Shift Output

Add/Sub Operation:

[ 0K ][ Cancel H Help

E

54k PADD &it30#

#14k PADD % it S A 5e 3811 verilog #Hbe, iR iRdE “IP
Customization” [ PADD FC &, 7745254t i) PADD, il 3-69 Fizs.

58(98)




3 ¥H 3.2DSP

3-69 4k PADD &t

module GW_PADD (dout, a, b, ce, clk, reset):

cutput [17:0] dout;
input [17:0] a:
input [17:0] b:
input ce

input clk:

input reset

wire [17:0] =20 w
wire [17:0] sbo w:

wire gw_gnd;
assign gw _gnd = 1'kb0;

JPADD1E8 paddlg inst |
. DOUT (dout) ,
.50 (s0_w),
.5B0 (zbo_w),
Bia),
.Bi(b),
.5I({gw_gnd,gw_gnd,gw_gnd,gw gnd,gw_gnd, gw_g:
.SBI({gw_gnd,gw_gnd,gw_gnd, gw_gnd,gw_gnd, gw_t
.CE (ce),
.CLE (clk) ,
.RESET (reset) ,
LRSEL (gw_gnd)

)

defparam paddl8 inst.AREG = 1'k1;

defparam paddlg& inst.BREG = 1'bl;

defparam paddl8 inst.ADD S5UB = 1'k0;

defparam paddl8 inst.PADD RESET MODE = "SYNC":
defparam paddl8 inst.BSEL MODE = 1'k0;
defparam paddl8 inst.S50REG = 1'bd;

endmodule //GW_PADD

R PBILZ TP 30 BRI S

IP Core Generator T. E &R P sEhRM R, /=461 PADD it
SRR, TRERAEE PG Z 1P R SCE RO AR SCE, nEl 3-70 B

3-70 F Rl{LiZ 1P i+ 3044 BB 3044

GW_FADD your_ instance name |
.dout {dout_o}, /foutput [17:0] dout
.af{a_1i), /Sfimput [17:0] a
ik i), fFfinput [17:0] b
.ce({ce_1i), f/finput ce
.clk{clk_i), //input clk
.reget (reaet_i) /Sinput reset

IP Core Generator 4, PADD 7=l

W P 35774 18 S [Fl2E register 38 PADD IP, DA device ik %
GW2A-LV55PG1156C8/I7 A, FtimfcE i 3-71 fos, #d “OK”, 77
2 T ) PADD IP it 304

F242 ) PADD IP ik SO e B B N EL & L H “ Create In” & B 2%
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1%,
3-71 PADD IP Customization % &
3% IP Customization m 2 [ |

R
PADD (5 7]
File
Target Device: GHZA-LVSSPG1156C8/IT iemamerps
Create Ini  E:\l9test\testlisrehgw_padd [
Woduls Hams:  GH_FADD Fils Fams:  gv_padd
Options
Data Options Shift Dutput & Add/Sub Options
» ik Width Source [] Enable Shift Output
Input 4 13 3 (1-18] Farallel N [] Enable Baclward Shift Outpnt
Input B 18 % (1-18) Parallel - Add/Sub Operation
—»ce
Output: 18
—reset dout17:0] ==
Register Uptions
= al7:0] Rezet Mode: @ Synchronons () Asynchronous
Enable Input A Register Ensble Input B Register
—{b0170] Ensble Shift Ontput Register
0K | [ Cameel |[ Help

3.3 CLOCK
AT, CLOCK B Hf —Fhm = #r=4: PLL. DLL. OSC.
3.3.1 PLL
PLL "] JEF-45 @ % clkin SEAT I B ARA A8 . & 25 LU R . AR i 3
REARAN A3 A0 Sk = A AN [ AR AL AN AR [P $ i« 7E IP Core Generator 5t
A, i “PLL”, FHEA M2 EoR PLL FIFHS(E BAEEE, i 3-72 Fiw.
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3-72 PLL B B &

2\ 1P Core Generator [l ]
B
Name
4 Hard Module PLL
> Block Memory
4 CLOCK
% DL Information
W OSC
| &% pLL
Type: PLL
Dsp ¥p
1ac Vendor: GOWIN Semiconductor
SPMI Summary: GW FPGA provides a Phase Locked Loop (PLL), which is used to
User Flash generate multiple clocks with defined phase and frequency relationships
Soft IP Core to a given input clock.

< i, ] Copyright(C) 2014-2013 GOWIN Semiconductor Corporation. All Rights Reserved.

PLL %y Eda i H A T

1. fCLKOUT = (fCLKIN * FD|V) [ IDIV

2. fcikouto = ferkout/ SDIV

3. fvco = ferkout * ODIV

!

o foin NEIAEEF CLKIN #%,

[ ] feLkout j‘jiﬁtﬂﬂﬂ‘% CLKOUT @j%,

o foikouro A B CLKOUTD i, CLKOUTD & CLKOUT 73 4iiJs (¥

o fyco N VCO EBHME,
{F IP Core Generator Fi A X “PLL”, 38 H PLL [1“IP Customization”

HH. ZE A File BLEHE. Options FCEHE. i 11 B AE KRN B2 40
“Help”, kK 3-73 Fions
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3-73 PLL i IP Customization & 4543
% TP Customization "ML (9 [t
R
PLL &%
File
Fileff
Target Dewice: GHZA-LVSSPGL1S8CE/IT EEE Language: [Verilog -]
Create In E:\l Gtesthitestlhsrebz_pll [
Module Hame:  GF_FLL File Hane: v _pll
Optiens
General CLEOUT —
Optionsfii BHE
Mode [] Bypass
@ General Mode () Adwanced Mode Expected Fremency (3.125"500): 400 000 =
PLL Phase And Duty Cycle Adjustment Tolersnce (%)
) i V0D Divide Facter
@ Dynamic @ Static
@ Dynanic
— ok cKo [~ [] PIL Reszet [T FLL Fower Down Initial Value: |2
- Static B
Clock Frequeney (3°500): 100.000 % Actual Fraguency: 0.0
Divide Factor
) . CLEDUTE
@ Dynanic
” Initial Value(1™84): [1 2 O il TR il e
i Ol EAE Statie (1%64) T Phase And Duty Cycle Adjustment (Static)
Fhase [degree) 0.0
[] CLEIH Diwider Reset I
Tuty Cycle G1f18): |8
o] CLEDVTD
Souree [—]Im“ml - [] Enable CLEDUTD Bypass
@& Dixide Facior Sowree -
0K Cancel | [ et i

SUG284-1.7

File it B HEA THCE =AM PLL S SCHFIAE OB S, Wil 3-73
PRER) “File BLEHE” s
PLL ) File it B AE 1 FH AN SP AELZRALL, %2 3.1Block
Memory>3.1.1SP H1{] File it EHE.
2. Options it & HE
Options Mt & AEH T B0 & B4k & = R 18 PLL #it sefFh PLL IBCE (S B,
FR{ER) “Options FCEHME” 40l 3-73 Ain.
® General: it B — i R S o X, e B 5 HAH A7 A o5 2 R B A
A AT AE PLL Reset.
- “Mode” EIACE IP Core L& I, SCFF— B “General
Mode” FlEZii=, “Advanced Mode”;
“PLL Phase And Duty Cycle Adjustment” T Fic & % A 5 45 e
FOAAL A FE R, S RFBh A TR “ Dynamic” FI#ERAS 17 5 “ Static s
“PLL Reset” &TIlCE PLL ) Reset {fi iR ;
“PLL Power Down” IEJifC & reset_p ¥ 148 PLL 40T 5 .
® CLKIN: Ml# PLL fa ARTEP A, 70 S H 5 E A IDSEL Reset i
Fetsi s
- “Clock Frequency (I3t ) T & S A\ I Bh AT, i [l B device
YLE 5
- “Divide Factor” AJ{EmHIREN FILE NS H, SCRAAE
“Dynamic” FI S “Static”, #AB T TR E S Hr A
WEUE, JEEN 1~64, B ASHN, #d; “Calculate” B “OK”,
SRR E D3RR ET R, W 3-74 Pk,
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“CLKIN Divider Reset” iETific & CLKIN Divider 5 {73 1.
CLKFB: FCHE PLL SGAHTER R A5 S50
- B E SEB IR, “Source” &I A% FE Internal 1 External;
- “Divide Factor” FI{Em PN T RCE SIS E, CIFahaE
“Dynamic” A “Static”, AR N A E 82501 A
RBUE, YU 1~64, it BAS& HI, #d7“ Calculate " #4415 “ OK”
Ferl, SBIERE NIRRT, WK 3-74 s,
Enable LOCK: fiifit LOCK i [,
CLKOUT: FCHE PLL fath £ IEESA, ALE VCO 4L, B E H
Bl RO S5
“Bypass” 12611 n] e & i I R 1 55 B D g
- “Expected Frequency (BZJuE)” £ — i =X Ao B EE )%
I8 CLKOUT [Ai%, JulE i device ¥E;
- “Tolerance (%)” BLE CLKOUT ISR A5 ) S R AT 1]
RYFRE .
- “VCO Divide Factor” 7E£mZiti ML E VCO S A A1
“Dynamic” FIE A0 “Static”, FAA T AL E S 5 A
WHUE, VA 2/4/18/16/32/48/64/80/96/112/128, [t E A& FIT,
B “Calculate” 8¢ “OK”, 3 IRE R, WK 3-74
B
- “Actual Frequency” E/R&iH5 13 H 1) CLKOUT LR, i
HBLE.
CLKOUTP: M EAH# I & i ST 24k, B B ARSI B AR AL AN 5 2 B
WRESHL, T REIR REARFE B £ 1) Reset.
- “Enable CLKOUTP” % Ij e & AH A% i B H A g
“Bypass” 1%L TifiC B AH S I B (1) 55 B D) G 5 5E 5
- “Phase And Duty Cycle Adjustment (Static)” A 7E# A T
B (Phase (degree)) #1572tk (Duty Cycle (*1/16));
CLKOUTD: fic B 7 AT St B, JC 25 3058 25 AT i HE AR
T B 73 AR B o i 28, SRR R B 43 SN Bh A HH ) Reset.
“Enable CLKOUTD” &I fit & 43 A5 4y A G
“Bypass” 1EIL B 7 AT ek ) 55 58 T RE 14 RE
- “Source” HEIHECE A B H RSB, A& CLKOUT A1
CLKOUTP;
- “Expected Frequency (SR ££— ok U T B & EE 1) 73 4
I B H A, YE T device HRE
- “Tolerance (%) ” g & s AT it JH B AR AN TH 55 0 S B
R TR 2 5
- “Divide Factor (2~128) 7 7f = Z b T Be B 2 S B Hi 1 434
ZH, TEHEIN 2~128 Z A REE, WE A E iy OK 274
%, WK 3-75 R,
- “Actual Frequency” . nZTHE A H B0 S Bhd H 16 sEBRA
THH P BLE;
CLKOUTD3: it & = 3 A3t Sfrfiy H 1R B i
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“Enable CLKOUTD3”  ZEIifC & = 43 Ahs & 4 A 6 s
“Source” LTI E =/ S Bp 4 IR EpYE, Rk CLKOUT A1
CLKOUTP.

“CLKOUTD/CLKOUTDS3 Divider Reset” &7t CLKOUTD &,
CLKOUTD3 ffifeEmf m]2)i%, fdE CLKOUTD/ CLKOUTDS3 Divider 15&
P 1T
Calculate: “Calculate” %4117t — =0 “General Mode” ', HR#EH
N PR ERCE S, RS A0 VCO 240, 15 H i S brsin
ZA P EAZ AR, B “Calculate” %415 <34 “error” % [
RRER, HRAGHEAERRAD.

WK 3-76 Fian, A CLKOUT T4 H 1 S s A 25 A1 M 28 A 26 A AH 4
5 RN T

W 3-77 Fts, 7 St Bl H 155 H 1) S B A 20 A S8 00 26 AN A
S PR

EE g “Advanced Mode” ', THHEFCE MBS TISEL, %
WSHMVCO ZH AT EH.

HEAEH, B “Calculate”, 5t “error” & OFERER, KA
GHAL B, ik 3-78 fiiax, N “VCO Divide Factor” Ft & A&
P R 0 5

FICE IR, #idi “Calculate”, ##H “info” & H$E/RACE KT,
WK 3-79 fiR.

3-74 Divide Factor it B A& error B

Bl
o

ERi SITOr

1N

The value of divide factor for CLKIN and CLKFB is illegal

3-75 CLKOUTD #5iS#HEEAR SR Error EH

-

% Error ﬁql

i N

The divide factor of CLKOUTD must be an even number,

SUG284-1.7
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3-76 CLKOUT M2 E 5t B ELREMN Error B O

© '
" Error - @

The Expected Frequency of CLKOUT cannot be generated. Try to change
£ l % the Expected Frequency or Tolerance(%)

e

3-77 CLKOUTD 8BS E 5+ HMELREN Error §0

r o
' errar Iﬁ

The Expected Frequency of CLKOUTD cannot be generated. Try to change
i l % the Expected Frequency or Tolerance(%)

3-78 VCO S HEEAR SN error O

il .
., Error ||

The divide factor of CLKOUT is illegal, the recommand value is 2.,

sl

3-79 SHEESEM info BH

[ % info @1

b

3. i T EAE A

Fic B AE K 2 7R IP Core HIFC B 45 FonBIRER, i N H s 1 894N Bel &
Options It B S2i B #7, & 3-73 TRvER “EEBEHER" P,
4. Help 4

K. “Help”, &7~ IP Core MECEAS B UL, W 3-80 Fizx. Help
TS IP Core HIMEELA/ 241 DL % Options 45T & 114 &7 223t B
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3-80 Help 5 B

PLL
Information
Type: ! PLL
Vendor: ! GOWIN Semiconductor
S . ‘ GW FPGA provides a Phase Locked Loop (PLL), which is used to generate multiple clocks with
ummary: : : 4 §
‘ defined phase and frequency relationships to a given input clock.

Options

Option Description

| General Mode - In this mode, entering input clock frequency and expected freguencies, software will
automatically calculate divide factors.

Advanced Mode - This mode is for advanced users. Allows you to enter input clock freguency and divide
factors to achieve expected output frequency.

General
PLL Phase And Duty Cycle Adjustment - Allows you to select Static Mode or Dynamic Mode.
PLL Reset - Provides a reset pin to reset the PLL.
PLL Power Down - Provides a reset_p port to power down the PLL.
| CLKIN is the input reference clock for the PLL.
Clock Frequency - Specify its frequency in MHz.
Divide Factor - If in Advanced mode, also choose a divide factor which is from Dynamic or Static mode to
CLKIN achieve the expected output frequency. Static mode means select a static value from the drop-down list
as divide factor, while Dynamic mode means that choose the value of port idsel as dynamic divide factor.
When the Dynamic mode is selected, the user needs to set an initial value.
| CLKIN Divider Reset - Provides a reset_i port to reset the input clock divider.
Source - Specify the source of feedback.
CLKFB Divide Factor - In Advanced mode, the divide factor in the feedback path can be selected from port
fbdsel or from the drop-down list. In General mode, the divide factor is shown when the "Calculate” button
| is clicked. When the Dynamic mode is selected, the user needs to set an initial value.
LOCK Enable LOCK - Selecting this option will produce the lock port in the generated module.

IP & RS

I 3-81 firss, PLL ) “IP Customization” & L& B E,
“OK”, P4 DIlC B XX “File Name” iy 44 1 =AN St

- BLE = JRE PLL ¥t o “gw pllv”

- HPHIZ P Bt ST “gw_pll_tmp.v”;

- BIMEJEE PLL MR E SO “gw_pllipe”.

U B RIS S S VHDL, PEAERRTAN 4 G4 A .vhd. ik
LA verilog & & B A5 A B ST
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3-81 fid B AY IP Customization

.. IP Customization "ML PR
R
PLL 5 7]
File
Target Device: GH2A-LVSSPG1S6CH/IT Lenguage: |Verilog |
Create Ini  E:\l.Stest\testl\srebgu_pll [
Wodule Hame:  GH_FLL Fils Name: gw_pll
Options
General CLEOUT L=l
Mode [ Bypass
@ General Mode () Advanced Mode Expected Frequency (3. 1255001 400 000 |2
PLL Phase And Duty Cyels Adjustment Tolerance (%)
_ _ VLO Divide Factor
© Dynanic () Static
@ Dynamic 3
—wckn e g [] PIL Reset [] FLL Fower Down Initial Value: |2
CLETR Static H
Clock Frequency (37500): 100.000 % Actusl Frequency! |00
Divide Factor
_ CLEOUTP
@ Dynanic L
o Enable CLEDUTP | | &
Tnitial Value(1B4): [1 e SE
Static (1784) 1 Fhase And Duty Cyele Adjustment (Statia)
Phese (degree): 0.0
[7] CLEIF Diwider Reset I
Duty Cyele (K1/18): |6
CLIFE CLEQUTD
Souree: [htemal - [] Enable CLEOUTD Bypass
S,
== Divide Facter ores 3
[ ok ][ Cameal |[ Help

4k PLL &it+32

B4k PLL 11 SO N 5e B 1) verilog AR, R H HR AR 5 IP Customization”
B PLL RS, P4 TS24k PLL, Wk 3-82 Fis.
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3-82 fl{k PLL &34

module GW_PLL (clkout, clkin);

output clkout:
input clkin:

wire lock o;
wire clkoutp o)
wire clkoutd o;
wire clkoutd3 o;
wire gw_gnd;

agsign gw_gnd = 1°'

FLL pll inst (

b0

.CLECUT (clkout) ,

.LOCE (lock_o),

.CLECUTF (clkoutp_o),
.CLEQUTD (clkoutd_a),
.CLEOUTDS (clkoutd3 a),

.RESET (gw_gnd)

r

.RESET P ({gw_gnd),
.RESET_I{gw_gnd),
.RESET_S (gw_gnd),

.CLKIN (clkin),
.CLKFB (gw_gnd)

-FBDSEL ({gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd, gw_gnd} ),
-IDSEL ({gw_gnd, gw_gnd, gw_gnd,gw_gnd,gw_gnd, gw_gnd}),
-CDSEL ({gw_gnd, gw_gnd, gw_gnd,gw_gnd,gw_gnd, gw_gnd}),

.PSDA({gw_gnd,

.DUTYDA ({gw_gnd,gw_gnd, gw_gnd,gw_gnd}},

.FDLY {{gw_gnd,

defparam pll insct.
defparam pll inst.
defparam pll inst.
defparam pll inst.
defparam pll inst.
defparam pll inst.
defparam pll inst.
defparam pll inst.
defparam pll insct.
defparam pll inst.
defparam pll inst.
defparam pll inst.
defparam pll inst.
defparam pll inst.
defparam pll inst.
defparam pll inst.
defparam pll insct.
defparam pll insct.
defparam pll inst.
defparam pll inst.
defparam pll inst.
defparam pll inst.

endmodule //GW_PLL

r

gw_gnd,gw_gnd,gw_gnd}),

gw_gnd, gw_gnd, gw_gnd})

FCLEIN = "100";
DYN_IDIV_SEL = "false";
IDIV SEL = O:

DYN FBDIV SEL = "false":
FEDIV_SEL = 3;

DYN ODIV_SEL = "false";
ODIV SEL = 2

PSDA_SEL = "000Q";

DYN DA _EN = "true";
DUTYDA_SEL = "1000";

CLEOUT_FT DIR = 1'bl;
CLEQUTF FTI DIR = 1'bl:
CLEOUT DLY STEF = 0O;
CLEOUTF DLY STEF = 0;
CLEFB_SEL = "internal™;
CLECUT _BYPASS = "false";

CLEQUTP_BYPASS = "false";
CLECUTID BYPASS = "false™:

DYN_SDIV_SEL = 2;
CLEGUTD SRC = "CLKOUI":
CLEOUTD3_SRC = "CLKOUT";
DEVICE = "GW2R-55";

R PHILZ TP 30 BRI S

Z e H P szBr M, 1P Core Generator T E7E 724414k PLL ¥t
RS, IR AL P B Z 1P Bt S AR AR SO, &l 3-83 B
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3.3.2 DLL
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3-83 A PB4k iz 1P 8 i+ 3R B4 34

GW_FLL your instance name |
.clkout (clkout_o), //output clkout
.clkin{clkin_i}) //input clkin

IP Core Generator 4 iR PLL 7=

B P R AR NI B 100MHzZ,  f IRy 300MHZ, ]
FE I iy Hi 4 58 HARGZ A2 45, 243 S B A s HL 5 HATR A 150MHz
%] PLL IP, LA device %3¢ GW2A-LV55PG1156C8/17, General Mode 4,
AR E R 3-84 fiin, fady “OK”, FAH &) PLL IP it 304

FEAE ) PLL P Wit XX fE H BN E S “Create In” BB

A
=

3-84 PLL IP Customization &

'4 IP Customization [T
PLL o
iy
File
Target Dewice: GHZA-LYSSPGI1S6CE/IT Language: |Verilog -
Create In B4l Btestitestltarshan_pll )
Module Name: G _PLL File Fame: i pll
Options
General CLEOUT o
Mode [7] Bypazs
@ General Mode () hdvanced Mode Expected Frequency (312575000 300.000 [+
FIL Fhase And Duty Cycle Adjustment Telarance ()
_ . VOO Divide Factor
ot [~ ® Dynanic @ Static
@ Dynamie
—b{ ki [T PLL Reset [ PLL Fower Down Initial Value: |2
. G Static B
Clock Frequency (3'500): 100,000 2 A
Divide Factor
i ) CLEOUTE
@ Dymanic
e ¥] Enable CLEOUTE [] B
Initisl Valus 1°84): [1 nente s
Statin (1784 1B Phase And Duty Cycle Adjustment (Static)
Fhase (degres): 4 -
[7] CLETH Divider Reset
Duty Cyele (k1/16)
D CLEOUTD
S [htmml - [] Enable CLEOUTD Bypass
s
B & Divide Factor mees 2
0K ] [ Cancsl ] [ Help

DLL 4#K Delay Lock Loop (REFREAHFS), 2T @ X AE 51
P A —ANKE R LI [R] ZE ) . 7E IP Core Generator S i

JEL SRR B

My DLL, FmAM42: Bos DLL BAHSS S B2, & 3-85 ATrs.

i
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3-85 DLL {5 B E
] &", IP Core Generator EI
B

Name

- Hard Madule DLL
3 Block Memary
4 CLOCK
ow Information
o 0SC
o PLL
Type: DLL
DsP ¥e
3¢ Vendor: GOWIN Semiconductor
SPMI
User Flash

Summary:

v v v v

GW FPGA provides a Delay Locked Loop (DLL), which provide code

scaling capability to shift 90 degree delay code down to 45 degree or
3 Soft IP Core up to 135 degree by 11 degree jump.

Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reservad.

1F IP Core Generator FLifiH, X “DLL”, #H, “IP Customization” &

&l
. Z& A3 File BCEHE. Options Bl BAE. I A EMER, LUK B
#l “Help”, &l 3-86 fArx.

3-86 DLL HY IP Customization & 04543

&4 IP Customization - n M
File
Filefd BAE
Target Device: GHZA-LVSSEGI1SECE/TT Language
Create In i\l Btestitestliareign_dll )
Module Rame:  GH_DLL File Hame:  gw_dll
Options |
e o Options B HE
Delay Code (degree)
— clkin Lock Mode: Hormal Lock Mode v
step[70] ==
—®istop
lock
—resat
Filefil EAE I
Help##$l
[ ][ cenead ]l[ Help ]l

1. File fid BHE

SUG284-1.7
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File FC EAEH T-HCE ™4 DLL SEf 46 SCHRIAH OGS 2, Wi 3-86 Hikx
R “File iR BHE” BTN

DLL ff File Ft B AE {55 A1 SP A 3548L, 152% 3.1Block
Memory>3.1.1SP #F1f{] File fic B AE
2. Options At BAHE

Options Mt & AE F T fic & ¥4k = = & DLL it 30k b DLL R E A B,
Ik 3-86 1 FRIEN) “Options BLEAE” Fis.
® Lock & Code: %% LOCK F1 STEP [fj#i i J7 2\.

- 4i%E$ “Force Lock and Code” I, LOCK #iHi~y 1, STEP #iih

N 255;
- M%E# “Generated From DLL Loop” if, LOCK #1 STEP %t i
DLL /74,

® Delay Code (degree): fHfiz % . AJik+¥ 101°, 112°, 123°, 135°, 79°,
68°. 57°. 45°. 90°FHf % .
® Lock Mode: #itt Lock #E =ik
- Mi%EF“Normal Lock Mode i, DLL )24 DIV_SEL # %~ 1'b0,
- Mi%F% “Fast Lock Mode” I, DLL #1Z% DIV_SEL & &N 1'bl.
3. iy I EAE
fic B HEE 2R IP Core WL B 45 SURBIMER], i 3-86 1) “HlEAMER]”
FoR o
4. Help %41
Hiff “Help”, &7~ IP Core IECEAS BRI, WK 3-87.

3-87 Help 5 &

DLL

Information

Type: DLL

Vendor: GOWIN Semiconductor

GW FPGA provides a Delay Locked Loop (DLL), which provide code scaling capability to shift 90 degree delay cede down to
45 degree or up ko 135 degree by 11 degres jump.

Options

Force Lock and Code - In this mode, the STEP value is forcibly set to 255.

Lock & Code
General ted From DLL Loop - This mode ensures STEP value is generated by the DLL Loop.

Delay Code(degree) Specify a delay code (degree) for DLL.

Lock Mode Allows you to select Normal Lock Mode or Fast Lock Mode.

IP 4 Rt

/& 3-88 7, DLL i) “IP Customization” % LB E 5epsE, i
“OK”, PHELIELE XM “File Name” iy 4 =40

- BlkE = EE DLL %t e “gw_dilv”;

- HPEMZ P ik SO AR S “gw_dll_tmp.v”;

- b JEE DLL BECE SCAE “gw_dllipe”s

WAL B P IE S 2 VHDL, FRAERRTA SO 2 G408 vhd. ik
L verilog 15 & B 4 72 AR S
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3-88 it & AY IP Customization
%% IP Customization m D[ |
s

File
Rurget Dovice GRA-LISSEGIISSCS/TT o
Create In E:\l 9testhtestlhorebav_dll ]
Module Hame:  GF_ILL File Name: gv_dll
Options
Lock & Code Force Lock and Code -
Delay Code (degree)
= clkin Lock Mode Hormal Lock Mode v
slep[7:0] =
= stop
lock —#=
—® reset

0K ][ Cancal ][ Help

4k DLL #3284

%14k DLL ¥Eit SO N 52 % 1 verilog #5 R, #5H AR B2 1P Customization”
i DLL BCE, 774 T sEfI4e DLL, @il 3-89 Fir.
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3-89 Bil{k DLL & it
module GW_DLL ({atep, lock, clkin, stop, reset):
oputput [7:0] step:
ogutput lock:
input clkin:
input stop:
input reset;
wire gw_gnd;
&33ign gw_gnd = 1'k0;
DLL d11_inst |
.STEP{atep),
LOCK({lock),
CLETN {clkin),
. SI0OP {3top),
.RESET {reset),
.JEDHCHTL {gw_gnd)
defparam 411 inst.DLL FORCE = 1;
defparam 411 inst.COLDESCAL = "010";
defparam dl11_inst.3CAL EN = "true";
defparam 411 inst.DIV _SEL = 1'b0;
endmodule //GW_DOLL
A PHLZ 1P 8RR S
IP Core Generator .22 [&H P FISEBRIH, #2744k DLL it 3C
PRI, IREREH P BIAGZ P Bt ORISR AT, anl&] 3-90 Fios .
3-90 A Rk % 1P & it 3T R B S
GW_DLL your instance name |
.3tep(step o}, /foutput [7:0] step
lock(lock o), /f/output lock
.clkin({clkin i), //input clkin
.3top(stop_i), f/input atop
.reget (reaet_i) fSinput reset
IP Core Generator 24 % DLL 7=
a7 A B DLL P2 AR N B e, ARAZ RSy 45° 5 Lock v Fast
fx0f DLL IP, LA device #%#% GW2A-LV55PG1156C8/17 Jyfsil, Fiiific &
i 3-91 pow, Hay “OK”, A P A B9 DLL IP #it 3
FEAEI) DLL P i SO e H s BN BCE S “Create In” W E R
1%,
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=] . . 3,
3-91 DLL IP Customization & &
“ P Customization - oL
DLL o
File
Target Device: GHZA-LVSSPG115BC8/TIT Lenguege
Create In: E:h1 Stesthtestlisrigy_dll )
Wodule Hame:  GH_DLL File Hame:  gw_dll
Options
Delay Code [(degreel:
stEp[7:0] =
—»{siop
lock
—b{resat
[ [ camesl ][ Help

3.3.3 OSC

OSC 2 Fr N ebte, Hi KHiZ N 250MHz, 7 IP Core Generator Fi1fi
i #; OSC, AmEAM S S OSC KIS BHEE, WK 3-92 k.

3-92 OSC I B =

o IP Core Generator

Target Device: GH1FE-LVBQNSSFES [ D

MName

4 Hard Module OSC
>

Block Memory

= R~

4 CLOCK

¢ DU Information

& osc

& pPLL

Type: 0sC
> DSP P
b BC Vendor: GOWIN Semiconductor
b SPMI summary: Internal clock generator OSC. The user can change the value of the
> User Flash option "Frequency Divider" to generate a different output clock
3 Soft IP Core

frequency, which can be one of 64 values: 1/2, 1/4, 1/6, 1/8, 1/10, .....
or 1/128 of the oscillator frequency. Different devices have different
oscillator frequencies, GW1N-2 / GW1N-2B / GWIN-4 / GW1N-4B /
GW1NR-4 / GW1NR-4B is about 210MHz, GW1NS-2/GW1NS-
2C/GW1NSR-2C is about 240MHz,other devices are about 250MHz.

Copyright(C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.

1t IP Core Generator S+, X “OSC”, ##H OSC K] “IP
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Customization” & 11, %% L4 File Bl EHE. Options fid B AHE. ¥ H AL &
HE AN Bhi%4 “Help”, Wik 3-93 Ais.

3-93 OSC [ IP Customization & 4543

%% IP Customization * D)
R

0SC %
File
Target Device: GH2A-LVSSPG11S6CA/IT FileBLEHE Rt
Eacta In: E:\l 9testhtestliarchan_osc [
Moduls Wame:  GF_0SC Fils Fans:  an_osc
Options

OptionsBREE
oscout ¥
Frequency Divider: 1005 (™128)
iwOBEE
B Helnd4d

o) Comea [ |

1. File fic &z

File FC EAHEH THCE ™4 OSC L@l KA A RAE S, Wil 3-93 Hhix
JEM) “File FLEME” Fiw.

OSC K File F & HE {5 A SP A HL 2511, 2% 3.1Block
Memory>3.1.1SP H1f File it EAE.
2. Options At BAHE

Options fig & HE A T-Bd B 446 5 = i OSC it 34/ OSC KR &15
B, il 3-93 FFRVER “Options BLEAE” FiR.

Frequency Divider: 4345i{f. Z{H R 2 FIEERE, BUETEHA 2~128.
3. iy A EAE

Bic B AE 27~ IP Core (WL E 245 FRnBIMER], W& 3-93 FbriEfy “AcE
HEE” P
4. Help 4

B “Help”, {27 IP Core HIECEAS BRI, W1 3-94 ffizr. Help
TS IP Core MIMEEEA 41, DL A Options 75 T fC & 11 &7 2 d B o
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3-94 Help 5B

0SsC
Information
Type: 0sC
Vendor: GOWIN Semiconductor
Internal clock generator OSC. User can change parameter FREQ_DIV to generate different
sSummary: output clock frequency, which can be one of 64 values: 1/2, 1/4, 1/6, 1/8, 1/10, 1/12, 1/14

or 1/128 of the oscillator frequency (about 250 MHz).

........

Options
T opon | pespuon
Frequency Divider Allows you to select any even number between 2 ~ 128,

IP 4 3t

K 3-95 i, OSC ) “IP Customization” & L& e G, B
“OK”, FEALIBLE S “File Name” i 44 [0 = AN S04

- Pk = EE OSC Wit s “gw_osc.v”;

- HPEMZ P R SO S “gw_osc_tmp.v”

- BLJRIE OSC HIBLE S “gw_osc.ipc”s

UC B IR B IE S & VHDL, FPEAEMBIRA L RSO vhd. Fid
LA verilog & & BN A RS

3-95 FE & Y IP Customization

% 1P Customization i [T 74 (2 o]
File
Target Device: GH2A-LVSSPG1LS6C8/IT Language
Creste In: iDL Gtestitestlareign_ose [
Module Fame GK_DsC File Name:  gv_ose
Options
oscout 9

Frequency Divider: 1283 (27128)

B &

[ 0K ][ — ][ Help

B4k OSC &3t

Hi4k, OSC it 3 N5 %1 verilog e, #EARYE “IP
Customization” #f#) OSC it &, =4 7 sLflfbr) OSC, Wil 3-96 fArs.
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3-96 Bk OSC &t

module GW_O3C (oscout) :
ouatput oscout;
05C osc_inst |

LO5COUT (oscout)
)

defparam osc_inst.FREQ DIV = 128;
defparam osc_inst.DEVICE = "GW2ZR-535";
endmodule /) ;EN_C S5C

B PHI4EZ 1P &334 RO R ST

IP Core Generator . EL# & H P sehrBiH, =444 OSC wit 3L
RS, TR RAEE P AL IZ 1P it S AR AR SO, & 3-97 B
3-97 H RGl{LiZ 1P #3045 R B 3044

GW_OS5C your_ instance name |
.o2cout (o2cout_ o) J/output oscout
b

IP Core Generator & OSC 7=l

WH P AR R 2 2.5MHz 11 OSC IP, DL device &%
GW2A-LV55PG1156C8/17 i, FifcE K 3-98 fias, Hidi “OK”, =4
F P ) OSC IP %3t 304

FEAE) OSC P B SO /e H X B AL & A1 “Create In” 15 & 4%

4
/T:XE o

3-98 OSC IP Customization & &

& IP Customization [+ 74 2 |
0SC 5N
[ 7]
File
Target Device GR2A-LVSSFG1 15608/ TT Language
Create In E:\1.9testhtestlisrelay_ose [
Module Fame:  GH_OSC File Name:  gu_ozc
Options
cout |
Frequency Diwider: 100 |3 (2%128)
0K ] [ Cencel ] [ Help.
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3.4 User Flash

User Flash j&H F INfE. 7E IP Core Generator 5-1fj H #.id7 User

3-99 User Flash B9{5 Bl &

'+ 1P Core Generator

Target Device: |  GHIN-UVALQLO0CE/TS =)

4

4

Name

4

Hard Module
Block Memary
CLOCK
% DLL
% 0sC
o PLL
DsP
13C
SPMI
User Flash

|#% User Flash

Soft IP Core

([} |

=1 ol =8

User Flash

Information

Type: User Flash
Vendor: GOWIN Semiconductor

Summary: GWI1N series FPGA products provide user Flash memory resources
(User Flash). Different devices support different Flash, including
FLASH96K, FLASH96KZ, FLASH128K, FLASH256K and FLASHGO08K.

Copyright{C) 2014-2019 GOWIN Semiconductor Corporation. All Rights Reserved.

Flash, FtifAM< 8 r User Flash fAHFS(E BMEEL, & 3-99 k.

“|P Customization

7F IP Core Generator FL1E W, X “User Flash”, 34 User Flash [1
YR, % A File B BRI DR EAER, WK

3'100 FEZT_\‘O

SUG284-1.7
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3-100 User Flash Y IP Customization & 1 45#3
% TP Customization “ m (2 [ |
User Flash |ihl.
Fils FilefREFE
Target Device: GHIN-LYALQ14408/T5 Language:
Create In Al Gtestitestltarchav_nser_flash [
i B EAE I
[j D Helpi®H
[ 0K ][ Freeert] ]
5. File fid EHE
File it B HE FH T-HC & P2 4k User Flash Szl 4k e AR 9243 ., i 3-100
FRIER “File IEEHE” s
User Flash ] File Bt B AE )£ AT SP BE 2811, %22 3.1Block
Memory>3.1.1SP [ File fic HAHE.
E!
e  Hi3t#: FLASH96K [t device &H: GWI1N-1
o 7 FF FLASH96KZ [¥] device fi: GW1NZ-1
e ¥ FLASH128K [ device f5: GWI1NS-2/ GW1INS-2C /GW1NSR-2/GW1NSR-2C
e ¥ FLASH256K K] device f5: GW1N-2/ GW1N-2B/GW1N-4/ GW1N-4B/ GW1NR-4/
GW1NR-4B
e  S7FF FLASH608K [ device 5: GW1N-6/ GW1N-9/ GW1NR-9
47 Target Device i £ ik 2 7 HiAth device, User Flash B K, Jo ik =4 6 Bifr) 1P
6. i I B AE K
User Flash B%i A7 %% 5 Device f)ik#4a <, HRAIEAE R Device 5 &
A BAE B R 24810 IP Core WRC & 45 BonBIAER, k] 3-100 HbgiE
1] “TeEHER” Frw
7. Help #%4H
.7 “Help”, &7~ IP Core FIECE S BT, Wik 3-101 ffi7x. Help
TS IP Core FIMEELA2H, DL M Options 75 JifC & 11 &7 230 B o
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& 3-101 Help 5§ 2

User Flash
Information
Type: User Flash
Vendor: GOWIN Semiconductor

GWI1N series FPGA products provide user Flash memory resources
Summary: (User Flash). Different devices support different Flash, including
FLASHO96K, FLASH96KZ, FLASH128K, FLASH256K and FLASHG0SK.

Note

If the target device is GW1N-1 , the primitive FLASH96K will be instantiated in the customized
module. For the primitive FLASHO6K, data input and data output’s width is 32, input RA and CA's
width is 6.

If the target device is GW1NZ-1, the primitive FLASH96KZ will be instantiated in the customized
module. For the primitive FLASHO96KZ, data input and data output's width is 32, input XADR and
YADR’s width is 6.

If the target device is GW1NS-2/GW1NS-2C/GW1NSR-2C , the primitive FLASH128K (128K
Bytes)will be instantiated in the customized module. For the primitive FLASH128K, data input
and data output’s width is 32, input ADDR’s width is 15.

If the target device is GW1N-2/GW1N-2B/GW1N-4/ GW1N-4B/GW1NR-4/GW1NR-4B , the
primitive FLASH256K will be instantiated in the customized module. For the primitive
FLASH256K, data input and data output’s width is 32, input XADR's width is 7, input YADR's
width is 6.

If the target device is GW1N-6/GW1N-6ES/GW1N-9/ GW1N-9ES/GW1NR-9/GW1NR-9QES , the
primitive FLASH608K will be instantiated in the customized module. For the primitive
FLASH608K, data input and data output’s width is 32, input XADR's width is 9, input YADR's
width is 6.

IP 4 RSt

A 3-102 fiix, User Flash [#) “IP Customization” & K & 5e kG

M “OK”, PEADIECE X “File Name” A4 1 =N 3048

- Bk E = EE User Flash it 304 “gw_ user_flash.v”;

- HPMZ P Bt ST AR S “gw_ user_lash _tmp.v”;

- BiLJETE User Flash BB E U “gw_ user_flash.ipc”s

GG PRI 5 A2 VHDL, PRI AR RS0 vhd. FIE

LA verilog & & BN A RS
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3-102 B2 & /Y IP Customization

" IP Customization

User Flash

xadr{6:0]

yadri5:0]

e

ye

prog

nwstr

by v v v v v 4 )

din@31:0]

doutf31:0]

o

File

Target Devics

Create In:

Module Hame

Gif | F-LV4LA144C6/I5

E:\l Stest'itest]\sretgy_user_flas!

Gf_USER_FLASH

-

h

File Hame! gw_user_flash

& &

0K

J [ Comcsl [ Help

54 User Flash &34

%4k, User Flash ¥ i A N 5E 3 1) verilog ik, itz “IP

Customization” Hf¥] User Flash it &, 724 7 s2f1kI¥) User Flash, #i&
3-103 Frin. GWIN-4 = A 1 s 1F SO sE 4k 1 2 B 7 FLASH256K .
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3-103 $l4k User Flash &1

module GW_USER FLASH (dout, xe, ye, se, prog, erase, nvatr, xadr, yadr, din):

putput [31:0] dout;
input =e;

input ye;

input se;

input prog;

input erase;

input nwvstr:

input [6:0] xadr;
input [5:0] vadr;
input [31:0] din;

FLASH256K flash_imnst |
.DOUT {dout) ,
LXE (xe),

.YE (ve),

.5E (3e) f

. FROG (prog) .,
.ERASE (erase),
.NVSTR (nvstr),
.XADE (xadr),
.YADR (vadr) ,
.DIN{din)

17
endmodule f/GW_USER FLASH

R PEHILIZ TP & 3B RIR S

F e B P s2BRrM E, 1P Core Generator T E7F 724244k User Flash
VeSO RIS, TR P40 Z 1P it SO RO, &l 3-104
Fs o

3-104 F PBIEiZ 1P 3048 B H k3044

GW_T3EE_FLASH your instance name |
.dout {dout_o), //foutput [31:0] dout
Lxe(xe_ i), f/input xe
ye(ye_i), f/input wve
.3e(se_1i), //input s3e
.prog{prog_1i), //input prog
.erase(erase_i), //input erase
.nvatr({nvatr_i), //input nvatr
.Hadr (xadr i), //input [€:0] xadr
.yadr (yadr i), //input [5:0] yadr
.din{din_i} //input [31:0] din

IP Core Generator % User Flash 741

PLP= A GWIN-4 #3437 7 () FLASH256K 9, R FEAE P Fid & ik
# device iy GWIN-LVALQFP144C6/15, F-THfC & 1P 3-105 7, #.ii“ OK”,
P P TR ) User Flash 1P 5t S0

=AY User Flash 1P &1 SCAERRAE H S BUNECE i+ “Create In”
W E AR,
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3-105 User Flash IP Customization 1% &

o4 IP Customization

User Flash ==

User Flash

File

Create In

Module Hame

Target Device

¢ GRIF-LY4LQ14406,/I5

E:%1. Otesthtestlisrcigw_nzer_flash

GF_USER_FLASH

File Hame

Lungeee

g_user_flash

&

C]

xadr(6:0]

yadr{5:0]

xe

ye

se

erase

prog

nvstr

U2 A A N N N A |

dinB1:0]

dout[31:0] f=i-

0k | [ Cameel ||

Help

I3C IP B mll. IRINFE, FE4E 12C A1 SPI [ HAh Gt . 1P 453k
BT AR, EH 7 REE RS s d A S B 2 I ThRE . #E IP Core
Generator F1f H B1H 13C R 1) 1I3C SDR, FLifi 454> &7~ 13C SDR A<
BEMEE, W 3-106 Fios

3-106 I3C SDR HI{E B =

.. 1P Core Generator

Target Deviee Gi1NZ-LY1FH32CE/I5 I D

Name
E Hard Module
3 Block Memory
> CLOCK
b DsP
4 13C
&b 13C SDR
SPMI

b User Flash
> Soft IP Core

I3C SDR

= o=

Information
Type: I3C SDR
Vendor: GOWIN Semiconductor

Summary: GW I3C IP supports high-speed, low-power, and other critical features

that are currently covered by I2C and SPI. The structure of the IP

provides registers that enable users to control and implement specific

functions flexibly.

Copyright{C) 2014-2013 GOWIN Semiconductor Corporation. All Rights Resarved.
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7F IP Core Generator #tiiid, Xl “13C SDR”, #H 13C ] “IP
Customization” & I, 1% H 5 Options AL B HE. File Fic & AE 1yt H AL &
FEE, P 3-107 ATz

3-107 I13C B9 IP Customization & 4544

% TP Customization m ” T |
. il
13C: 13C SDR &
File
e Target Device: GHLNZ-IVICSI6CS/T4 FileflB4E  Language
N a80
e Create In: E:41 Stesthiestlierciow_ide ]
—lacc MO
—elacoes Module Neme:  GH_I3C File Nane:  gv_ide
—»ackLs cvo [
—acs o791 e Options
—s]o08s
—slcz COBURT O] et
=LK
LEYO i
—® CMC
—*cns ARTYERROR [
JE
—slLave ™~
- £ N>

¥

scleLLLD

]

sEnDAE

g
!

&
)

SLAVE STATIC ADDRESS: 00 |5| (7 WOO™T WTF)

SDAPLLLD

¥

Optionsfi BFE

'EEEE
8
u
PR

sToPsUS

bh bbb b bd b
g

RO EAE Helpi%4R

o] [emn e

1. File it & HE

File Bt EAEFH T-HCE ™ 4 13C LSO RIAH RS B, W] 3-107 FriE:
1) “File BLEAE” Fiaw,

I3C K File It & HEF{E AT SP #ARBLZEL, 155 % 3.1Block
Memory>3.1.1SP # /] File i EAHE.
!
H AT GWINZ-1 37 #F 13C, 11l Target Device %35 HAth device, 13C Bk, Foigi= A%t
TIPS
2. i G B AE

Bic B AE 27~ IP Core WAL E 245 R nBIMER], G0l 3-107 A bryE i A &
HE B BT 7 o
3. Options At & HE K

Options At B AE F T Hc & F14k J5iE 13C ¥t b 13C MBC B S 5,
K] 3-107 FhrIER “Options BCEHE” s .

SLAVE STATIC ADDRESS - i 7E MHLI i Ak
4. Hlep 24l

Hi “Help”, %7 IP Core WIECE (S BT, 40 3-108 s, Help
A4S 1P Core HIBEEAN4H, LU Options & JUHC & A a7 2 15 B
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I3C SDR
Information
Type: I3C SDR
Vendor: GOWIN Semiconductor

GW I3C IP supports high-speed, low-power, and
other critical features that are currently covered by

Summary: I2C and SPI. The structure of the IP provides
registers that enable users to control and
implement specific functions flexibly.

Options

" opion  pescriptn |
SLAVE STATIC SLAVE STATIC ADDRESS - Specify the static
ADDRESS address of slave.

IP & RS

11 & 3-109 i, 13C f#1“ 1P Customization & it & 58 G , Hii“ 0K,
PEAE AR B SO/ “File Name” #4411 = AN S0

- PlMbE =R 13C B e “gwi3c.v;

- AP EMZ P U SO EAR SO “gw_i3c _tmp.v”s

- Bk JEE 13C MECE SO “gw_i3c.ipe”s

i verilog & 5 P AR K A

3-109 B2 & /Y IP Customization

2 TP Custorization I3C SDR [ 9 [
File
e Target Device: GRIFZ-ZVICSIECS/T4 Remgreen
™ P
Create In: E A0 Gtestitestlisrcigw_ide [

—+acc aco |-
—afacces Wodule Name:  GH_ISC File Fane:  guide
—${ACKLS oo [
—lacs ootk Options
N
—lce cosuAT ) [~
ook

e
o
o emTrESoR |
—opa
—slLarc seoe
e scwcen|w
—a{recion
—efmcinis scuiofe
—®| RESET
e scLPLLLOEN [+
—»{soA 5040 [~
P - e
e R SLAVE STATIC ADDEESS: 09 =] (7' KOO’ XTF)
—wisencors O
[ —
—»{siC SDAPULLCEN [
—sisTerc

sl
—sisTers
—|sTRTROS sTaTo |+ I
—afsmoec
I s .
—e{smesus cools
—efsmeros
[ 0K ] [ ) ] [ Help

SUG284-1.7 85(98)




3fFH 3.513C

Bl{k 13C '3t

BIAL13C B TF SO 5E 3 verilog #E R, B AR H5“ 1P Customization”
R IBC AL E, 74 T sefk ) 13C, i 3-110 fion. GWINZ-1 P24
B SO R S AL 1 2 i A% 5 13C.
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3-110

module

output
ocutput
output
ocutput
output
output
output
output
output
output
output
output
ocutput
output
ocutput
output
output
output
output
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input
input

Bl{E 13C &t

GW_I3C (lgyc, cmo, aco, aaoc, Sio, stopo, atrto,
dobuf, dout, state, sdaoc, sclo, sdacen,
sclpullo, sdapulloen, sSclpulloen, lgys,
stops, strts, lgyc, cmco,
strthds, sendashs, sendals,
senddhs, senddls, recwvdhs,

ce, reset, clk);

acc, =ac,
ackhs,
recvdls,

siec,

lgyo;
cmo ;
aco;
2E0;
3io;
stopo;
atrto;
paRrityerror;
[7:0] dobuf;
[7:0] dout;
[7:0] state;
sdao;
aclo;
sdaoen;
acloen;
sdapullo;
gclpullo;
sdapulloen;
sclpulloen;
lgys:
Ccms ;
acs;
2as;
stops;
strta;
lgycy
cmc ;7
acc;
2ac;
Iic;
stopc;
strtoc;
strthds;
sendahs;
sendals;
ackhs;
ackls;
Stopsus;
stophds;
senddhs;
senddls;
recvdhs;
recyvdls;
addrs;
[7-0]1 di;
adai;
scli;
ce;
reset;
clk;

ackls,
addrs, di,

parityerror,
scloen, sdapullo,
cms, acs, aas,
stopc, sStrto,
sStopsus, stophds,
sdai, =cli,
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ElI3C i3c_inst
LEYD (1lgyo) ,
-CHMO (cmo)
ACD (aco)
JBRRD (aao)
_B8I0(3io),

_ETOPO (stopo) ,

_ETRTO (atrto) ,
_BRARITYERROR (parityerror) ,
-DOBUF (dobuf) ,

DO (dout) ,
.STATE (state)
. SDAD (adao)
_BCLO (3clo),

- EDADEN (sdaocen) ,

.5CLOEN (acloen) ,
SDAPTLLO (sdapullo) ,
JBCLEULLO (sclpullo) ,
SDAPULLOEN (sdapulloen) ,
. SCLEULLOEN (sclpulloen) ,
LEYS (1gys),

.CHM5 (cms)
BCS5(acsa),
JBRS (aas),
.8TOPS (stop3) ,
.STRTS (strts)
LEYC (1gye) ,
CMC (cmz) ,
JBACC (acc)
JRRC (aae)
_BIC(3ic),

.5TOPC (stopc) ,
_BTRTC (atrtc),
.STRTHDS (strthds)
. SENDRHS (sendahs)
_SENDALS (sendals)
BACKHS (ackhsa)
BACKLS (ackla) ,
.ETQPSUS (stopsus) ,
.5ETOPHDS (stophds) ,
. 5ENDDHS (genddhs)
.SENDDLS (senddls)
.RECVDHS (recvdhs)
BECVLDLS (recwdls)
ADDRS (addra)
DI (di),
.SDAT (sdai)
JSCLI(acldi)
CE({ce),
.BESET (reset)
.CLE {clk)

r

r

P

']

]

r

']

P

r

r

r

P

']

r

r

r

P

']

']

]

']

defparam i3c_inat ADDRESS = 7'b0000000;

endmodule J/GEH_I3C

module I3C
LAC, ffassert ACE clear
T ffassert ACE output
ZRS, ffassert ACE set
BCC, ffassert continuity clear
LCEHS, S FRACE high pericd diwvider
ACELE, fFACE low period diwvider
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—:

-- -
ACD, {{as=ert continuity output

ACE, {/assert conbinuity =et

ALLRE, {{=et dynamic addres=s

CE, {fclock enable

CLE, {/clock input

TMC, Jfcurrent master =set

040, //current master ouwtput

Me, Jfcurrent master =set

DL, {fdata inpus

Da, {funbuffered data output

DOETE . {/buffered data cutput

LEYC, {ilegacy mode clear

Leta, {{legacy mode cutput

LEYs, {ienter legacy mode =et

EABITYEBBCR, //indicater of parit bit errox

RECVDHS, {i=et receiving data high pericd divider
BECVDLE, {i=et receiving data low pericd divider
REZLET, {iasyn. re=et, active high

LI, {i=cl imput

L0, {i=cl output

ECLOEN, {/=cl output enmable, actiwve low
SCLETLLO, {/i=cl pull-up cutput

SCLETLLOEN, //=cl pull-up output enable, active low
DRI, {f=da input

DA, /i =da output

SOROEN, /{=da output enable, actiwve Llow
SORPTLLO, {i=da pull-up cubput

SOAPTLLOEN, //=da pull-up cutput enable, active low
SERDRHE, {i=et sending address high pericd divider
SERDRALE, //=et mending addre=s= low pericd divider
SERDDHE, {i=et sending data high pericd divider
JERDDLE, {/f=et sending data low pericd divider
3IC, {{=y=tem interrupt clear

210, {{=ystem interrupt cutput

STRTC, Ji=start celar

FIBRTQ, {f=tart ocutput

ZTRTE, Jistart =at

ITRTE, {{=tate output

STRTHDS, /f=et =tart hold time

ITORC, {i=top clear

STOFD, {{=top output

STOPE, {{=top =et

STOPSTE, {i=et =top =etup time

STOPHDE {/i=et stop hold time

parameter AODBESE = T7'bl:

input LEYE, (M3, ACE, ARE, ITOP3, IZTRII:
cutput LEYD, M0, ADD, ARD, EIO, ETORO, ITETO:
input LEYC, OMC, AOC, RaC, 3IC, ETOPC, ITRTC:

input ZSTRTHDE, JENLDAHZ, SENDALI, ACHHS:
input ACHLE, STOPSUS, ITOPHDE, IENDDHS:
input SENDDLE, BECVDHZ, BECULLE, ADDRS:
cutput FPARITYERROR:

input [T7:0] IIL:

output [T:0] DOBUE:

cutput [T:0] DO:

output [T:0] 3TATE:

input SDRI, 3CLI:

output JDRO, 3CLO:

ocutpwt SDROEN, ZCLOEN:

ocutput SOAFULLO, ZCLETLLO:

ocutput SDAEFULLOEN, ZCLETLLOEN:

input CE, BEJET, CLE:

endmodule

B RILiZ 1P &3 3R ST
2 & P Se BRI H, IP Core Generator T 2P A fl4k 13C ¥ it i
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BRI, IRFRAE A P a1 1P Bt SO AR A A
3-111 F PHILiZ 1P &t S A R4 4

GW_I3C your instance name (
.lgyo(lgyo o), /foutput lgvo
.cmo (emo_o), //output cmo
.aco(aco_o), J//output aco
.aac (aac_o), //foutput aao
.sio(sio_o), //output s=io
.stopo (stopo_o), //output stopo
.strto(strto_o), //output strto
.parityerror (parityerror o}, /foutput parityerror
.dobuf (dobuf o), //output [7:0] dobuf
.dout (dout_o), f/output [7:0] dout
.state (state_o), ffoutput [7:0] state
.sdao(sdac_o), //Soutput sdao
.sclo(sclo_o), //foutput sclo
.sdacen (sdacen o), ffoutput =daocen
.scloen(scloen_o}, J/output scloen
-sdapulleo(sdapullc o}, //output sdapullc
.gclpullo(gclpullo o), J/foutput sclpullo
.sdapulloen (sdapulloen o), S /foutput =dapulloen
.gclpulloen(sclpulloen o), J/output =sclpulloen
.1gys (lgy=s_i), //input lgys
.cms (cms_i), //input cms
.acs(acs_i), //input acs
.aas(aas_i), //input aas
.stops(stops_1i), //input stops
.strts(strts_i), //input strts
.lgvc(lgyc i), //input lgyc
.cme (eme_1i), //input cme
.acclacc i), //input acc
.aac(aac_1i), //input aac
.sic(sic_i), //input sic
.stopc(stopc_1i), //input stopc
.strte(strte_i), //input strte
.strthds (strthds i), //input strthds
.sendahs (gsendahs i), //input =sendahs
.sendals (sendals i), //input =sendals
.ackhs (ackhs_i), //input ackhs
.ackls(ackls_i), //input ackls
.stopsus (stopsus_1i), //input stopsus
.stophds (stophds_i), //input stophds
.senddhs (senddhs_i), //input senddhs
.senddls (gsenddls i), //input =senddls
.recvdhs (recvdhs i), //input recvdhs
.recvdls (recvdls_i}), //input recvdls
.addrs (addrs_i), //input addrs
.di{di_i), //input [7:0] di
.sdai(sdai_i), //input sdai
.scli{scli_i), //input scli
.ce(ce i), //input ce
.reset(reset i), //input reset
.elk(elk i)} //input clk

IP Core Generator 4 R 13C =41

PLP=AE GWINZ-1 234F 32 #5109 13C Nt 7E 1P it & Sk #% device
GWI1NZ-LV1CS16C5/14, F#¥sH 7 EKEC & Options AL E (5 &,
WK 3-112 75, By “OK”, F=AH i 13C IP it 3t

FEAE R 13C 1P Wik SO e B BN B 5 H “ Create In” 1% B #5152

K 3-111 Fios.

F- T e
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3-112 13C IP Customization % &

2 IP Customization m m )
I3C: I3C SDR o
. [ 7]
File
ol Terget Device: GRANZ-ZVICS1605/T4 Lenguage:
N =
e Create In: E:\l Btestitestlisrohew_ide )
nale ACO [
—l s Module Name:  GH_I3C File Name: gw_ide
—»ACHLS Cho [
—acs R Options
= ADDRS
—w{cs DOBLAT ] e
— LK
LGYO [~
— CMC
e PARITYERROR [
— 7 0]
—»{Leve o
— LGYS o .
— RECVDH:
= RECVOLS = SCLPALL O et
—® RESET B
—lscy LLOEN [
—™50A S0AO =
—»|3ENDAS G = o worr
—elsoons soon e SLAVE STATIC ADDRESS: 00| (| (7' hOO™T' B7F)
—8{ SENDDHS SOAPULLO feie
= SENDOLS
—s5C DAPULLOEN [
= STRIC
S0
—®| STRTS
| STRTHDS sTRTO | I
— STOP
—»sToPs STATE 0] |
—»{sTOPS R
—»sToRDS
0K ] [ e ] [ Help ]

3.6 SPMI
SPMI @& —FX& B ATE L, P B RS (SoC) [MEERR IR
Eil# (PC) 5o /N HEE LR HEEE (PMIC) BT R AHE.
SPMI ff Z Gt 5EHE1F F HA~ SPMI B 2RSS A% SoC A 3 R 8k ) F A At
B k. 7E IP Core Generator FL1fi 7, H#dy “SPMI”, Fim A< &
7~ SPMI [FIFHISAE B2, Wi 3-113 Fiss
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QEL; IP Core Generator

Target Device GHLHZ-LY18N32C6/ IS [

Name
4 Hard Module
3 Block Memory

3 CLOCK

[ Dsp

[ 13C

4 SPMI

& spMI

3 User Flash
4 Soft IP Core

3 CORDIC

3 Complex Multiplier

[ DDR

[ DIVIDER

P FFT

[ FIFO

[ I3C

[ MIPL

3 PSRAM

3 RAM Based Shift Register
3 SDRAM Controller

4 T +

SPMI

Information
Type: SPMI
Vendor: GOWIN Semiconductor

Gowin IPCore SPMI is a two-wire serial interface that connects the
integrated Power Controller (PC) of a System-on-Chip (SoC) processor
system with one or more Power Management Integrated Circuits (PMIC)
voltage regulation systems. SPMI enables systems to dynamically adjust
the supply and substrate bias voltages of the voltage domains inside the
SoC using a single SPMI bus.

Summary:

Copyright{C)2014-2018 GOWIN Semiconductor Carparation. All Rights Reserved.

1E IP Core Generator S+, X7 SPMI, 3 SPMIF) “IP
Customization” & 1. %% 045 File Bd EAHE. Options Bt B HE. i CC &
HE B ANFES Bhd%4H “Help”, & 3-114 fik.

3-114 SPMI i IP Customization B 04544

e IP Customization s s “ m
File
Target Device: GHINI-ZVICSIGCS/T4 FLlRERE |
Create In: E:Al Stesthtestlisrchar_spmi [
Wodule Wame:  GH_SPMT File Fame: ge_spmi
Options | |
—P|CLK Functional Cenfiguration f
—»{ CLKEXT ADDROJ0] (= [7] Shutdown by VCCEN i
Master/Slave: () Master @ Slave .
—® CE - ) Dptionsfil EHE
DATEO[T-0] =t
»lRESETH Waster Configuratien
s i SCIK Wornal Perviod: |3
—»{LOCRESET STATE[I5:0] =
Resperd Delay: |0 SCLK Low Feriod: |3
—»pa
sa CMD[3:0] Pl Slave Configuration
o T
—>ca
ol 20DRIBD] SDATA Genersl Configuration
Request Fipeline Steps: 1 |+ Clock Frequency: 1 =
*| DATAIT:0] SCLK fae
[7] Enable State Code Register [7] Enable Decode Commend
—ENEXT
[ tlack From External Enable Reset Command
s
WOREE |
Help#$ll
[k [ cemea || hep |

SUG284-1.7
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1. File Fit EHE
File FC EAEH T-HCE 4 SPMI SLB AL SO MG B, Wi 3-114
FriER “File BCEHE” Fis.
SPMI 1] File P& AE 144 AT SP AL, HikiE 2% 3.1Block
Memory>3.1.1SP [ File fic & 1E.
!
HHTX A GWINZ-1 52 #: SPMI, 41 Target Device %&£ H:Ath device, SPMI B, Jikr 4
XL 1P
2. Options it & HE
Options M & HEH T HC & W = = i 5 E SPMI i3 SPMI )
RCEE S, WK 3-114 HFrvER “Options FLEME" Fix.
Functional Configuration:
- Shutdown by VCCEN: @it 451 VCCEN i . Wik £ ithik
i, N SPMI HIEAE DRers AT H o
- Master/Slave: ¥ SPMI ¥ &y FEHLELMML
Master Configuration:
- MID: % & SPMI % 2% FIbR IR AT
- Respond Delay: 15 & Wi v ZE IR I ]
- SCLK Normal Period: 7EIE# T & sclk 1,
- SCLK Low Period: 4 sclk [ & 115 B A HEARAR X
Slave Configuration:
- SID: #E SPMI MHLEIFRIHNTT
General configuration:
- Enable State Code Register: J& F a2 H & 47 2% . B 40, Wik 55
FPRSARS B A7 287k T, T % STATE Gy LDV R P A
- Request Pipeline Steps: W& i5K(E 5 RAEN A FILER P K.
- Enable Decode Command: J& FHB54% FH ffhL ﬁﬂ%lﬁi‘#)ﬁ'ﬁﬁﬁ iy
4, SPMI ¥Rt A7, HEAR, 2P AN e 4y 7
- Enable Reset Command: 3 22 H B E a4
- Clock From External: i3 JH 52k FH 4B 4
Clock Frequency: R4t EHI=,
3. lﬂﬁﬂﬁﬂﬁﬂ:
B B HE B 2 410 1P Core HIRC B 45 FonBIHER], tnEl 3-114 Hbriti)
“MCEMER” B,
4. Help %41
Hidi “Help”, &7~ IP Core MBCE(E ST, i 3-115 fios.
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SPMI

Information
Type: SPMI
Vendor: GOWIN Semiconductor
Gowin IPCore SPMI is a two-wire serial interface that connects the
integrated Power Controller (PC) of a System-on-Chip (SoC) processor
Summary: system with one or more Power Management Integrated Circuits (PMIC)
: voltage regulation systems. SPMI enables systems to dynamically adjust
the supply and substrate bias voltages of the voltage domains inside the
SoC using 2 single SPMI bus,
Options

T S

) Shutdown by VCCEN - Shutdown by external pin WCCEN. If choose this option,
Functional SPMI's communication function will not be available.
Configuration
Master/Slave - Set SPMI to master or slave.

MID - Set the identifier of the SPMI master
Respond Delay - Sat the rasponss delay time.
Master Configuration - -
SCLK Normal Period - St the period of the sclk in normal mode.
SCLK Low Period - Set the period of the sclk in sleep mode.
Slave Configuration SID - Set the identifiar of the SPMI slave.

Enable State Code Register - Enable ar disable registars. For example, If you
choose the Enable State Code Register option, the output STATE data will go
through one ragistar.

Request Pipeline Steps - Set the delay step size of the request signal sampling
time.

Enable Decode Command - Enable or disable decoding .If vou choose Enable
Decode Command, SPMI will decode the reset, sleep, shutdown, and wakeup
commands.

General configuration

Enable Reset Command - Enzble or disable the reset command.
Clock From External - Enable or disable the external clock.

Clock Frequency - System clock freguency

Copyright{C)2014-2018 GOWIN Semiconductor Corporation. All Rights Reserved.

Help U1 [ AL3E 2471 IP Core IMEE A4, DL Options £ TiAC & 1 16 2
P
IP & R

A 3-116 frx, SPMI ) “IP Customization” & ML E e G, Bt
“OK”, FEALIBCE S “File Name” i 44 [0 = AN S5

- BMLERJEE SPMI B SO “gw_spmiv”;

- HPHGZ P B h SR S “gw_spmi_tmp.v”;

- BMLIRIE SPMIECE ST “gw_spmi.ipc”.

i 2 verilog 15 & P AR SO
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3-116 FEE/Y IP Customization

% IP Customization

Options

—»{CLK
-
CLkesr ADDRO[3:0]
—»{CE
DATAD[7.0] =t
—W{RESETN
—®{LOCRESET STATE[15:0] =t
—ra
oh CHD[3:0] bl
—>ca
5D ATA -
= ADDRIB:0]
= D ATAI[T:0] SCLK
—®{ENEXT

File
Target Device: GHINZ-LVIFH3ZCE/TS

Creste In: E:4l. Stesthtestlisreigw_spni

Module Hame: G¥_SFMI File Name: g#_spmi

e~

Functional Configuration
[7] Shutdown by VOCEW

Master/Slave: () Master @) Slave

Master Configuration
WD i SCLE Hermal Peried: |3

Respond Delay: |0 SCLE Low Peried: B

Slave Configuration

SI 0 =

General Configuration

Request Pipeline Steps: 1 |2 Clock Frequemey: 1 =

[] Enable State Code Register [T] Enable Decode Command

[7] clock From External Enable Reset Commend

0k | [ Cancel

J

Help

fi4 SPMI ¥ it30

B4k SPMI Bt S0 52 2 1 verilog bR, B ARHE “IP
Customization” # [ SPMI Bt &, F=AEsSzf1Lr) SPMI, il 3-117 7.
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=clk, clk, o=, resetn,

locres=et, pa, =a, ca, addri, datai, clkewxt, enext):

deﬂ.c Ed_EPMI {addro, datao, state, ond, =sdata,

output [3:0] addro:
output [7:0] datao:
ocutput [153:0] =tate:
output [3:0] ond:
input =data:

input =clk:

input olk:

[[] EEMI =pmi in=t |
-ADDROD {addre] .
DATAD {datao] .
-STATE {=tatse] ,
- D {cond] ,
-SDATA {=data] ,
SR =clk),
LR {clk) ,
-CE{cel,
BESETH (resstn) ,
-LOCBESET { locreset) ,
-ERipal,
JCR(=al,
LChical,
.ADDRT {addri] ,
DATAI {datail] .
CLFEXT {elkext) ,
.EHEXT { enext)

1z

defparam =pmi_ins=t. FUNCTION CTEL = 7'BLO00OLOC:

defparam =pmi_inst MEID_CLESEL = 7'bO00ODOD:
defparam =pmi_inet BESDOND_DELEY = 4'BOO00:

defparam =pmi_inet.ZCLE WORMAL PERIOD = 7'BOCOOCLL:

defparam =pmi_inst.ZCLE_LOW_FERICD = 7'bO0OODLL:
defparam =pmi_inet CLE_FREQ = 7'bLO0COODD:
defparam =pmi_inet . SEUTDOWN_EY_EWAELE = 1'hbi:

endaodule J/FH IEPMI

mpdule ZEMI (CLE, CLHENT, CE, BEZETH, EMENT, LOCBESET, PR, 3A, Ch, RIOOBI,

DATAI, ADDBO, DATAO, STATE, OMD,

1/*% =ynthesi= =yn_black box black box pad pin="3DATA,2CLE" =yn noprune = 14%/;

parameter FORCTION CTIBL = 7'bl:
parameter MIID CLESEL = 7'bl:
parameter BEIPOKD DELAY = 4'bl:
parameter ZCLE KOBMAL PERIOD = 7'bl:
parameter ZCLE LOW PERIOD = 7'b0:
parameter CLE FBEQ = T7'bl:
parameter SHUTDOWH EY EWAELE = 1'b0:

input CLEEXT, ENEXT:

inouwt: SDATA, 2CLE:

input: CLE, CE, BESETH, LOCBESET:
input FR, 3&, Chs

input [3:0] ADDRI:

input  [7:0] DATAI:

output [3:0] ADDBO:

cutput [7:0] DATRD:

output [15:0] STATE:

output [3:0] CMD:

endmpdizle

SDATA, 2CLE
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R PBMLIZ TP &30 BRI S

F e P sZBrN L, IP Core Generator T B7E P2 2E 414k SPMI #Eit3C
P ES, TR RAEE P B Z 1P it S AR AR SO, & 3-118 e

3-118 A PHI{LiZ 1P & it 3T B 30

GW_SPHI your instance name |
.addro(addro_o), //output [3:0] addro
.datao(datao_o), JSoutput [7:0] datao
.3tate (atate_o), fSoutput [15:0] =tate
.cmd (cmd o), SSfoutput [3:0] cmd
.5data(sdata_io), //inout sdata
.2clk(s=clk io), //inout sclk
.clk(clk i), /f/input clk
.ce(ce_1i), //input ce
.resetn(resetn_i), //input resetn
-locreset (locreset_1i), //input locreset
.pa(pa i), //input pa
.5a(sa_1i), //input sa
.cafca i), //input ca
.2ddri (addri i), //input [3:0] addri
.datai (datai_i), S/input [7:0] datai
-clkext (clkext i), //input clkext
.enext (enext_i} //input enext

-

IP Core Generator %R SPMI 7=l

DL 4 GWINZ-1 #84F 32 301K SPMI A, 18 IP BB Fii i3 device
A GWINZ-LVIQN32C6/15, FFiR#EH 7 E Kk B Options LB 5 S, FtH
BoE il 3-119 7k, Hiy “OK”, F2AEH P s i SPMIIP Wit S fF.

FEA ) SPMIIP i S04 FirfE H s BB B Al “Create In” % B %
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% IP Customization -

SPMI: SPMI

File
Target Device: GHINZ-LVIFH3ZCE/IS
Create In: E:\L 9testhtest]isroige_spmi

Module Name: GH_SFMT

—

File Hame: gw_spmi

Clock Frequency

Optiens
—®{CLK Functional Configuration
=
—®| CLKEXT ADDRO[0] [7] Shutdown by VCCER
cE Master/Slave: () Master @ Slave
DATAO[T:0] [~ . .
»REsETH Waster Configuration
nID [ SCLE Hormal Feried
—®{LOCRESET STATE[15:0] ==
Respend Delay: |0 SCLE Low Peried
—»pa
»coa CMD[3:0] el Slave Configuration
SII: 0 %
—=Cca
—> DDRIE] SDATA General Configuration
Request Pipeline Steps: 1 |+
1 D ATAILT-0] SCLK (e
[[] Enable State Code Register
—®- ENEXT
[7] Clock From External

1 =

[] Enable Decode Command

Enable Reset Command

[ 0K J[ e ][ Help
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