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Fr R AR AL ) T B ERE R T — X FPGA R RIS, SCHF
GWINRF 254 FPGA i, RE 58 FPGA 253G fiilm. fZk. /74
BRI T3S — iU T AR,

FH P AT B

- 256Kbits

- 10,000 5 A5 J4 41
o (It

- 55nm ARNGFLE
- LV FA: ZFF 1.2V ZHE
- UV RA: HH#sf VCC/ VCCO/ VCCx 4 —fit i
- CFRRT RSO
e 32 fyAbFEs: ARC EM4
- IBITHE 24MHz
- YRR AIEERIT
- 136KB ROM
- 128KB OTP
- 48KB 584 %17
- 28KB #2217
- ERTE: EHERES, PRIRE I 2 AT AP SOe i A
- SZEFI12C A1 SPI EHLIEN
- XFF81GPIO

® i 5.0 [RIFEHIA
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- & 5.0 #HEE T R 4(QD ID 93999)
- A7 H%(QD ID 84268), fifit{E ROM
- SPI il UART #1111 HCI/ACI f£5i)Z
- CRFFEINER: 8 MM
PR PDU K 5 A 5 11 22 AR5 1
° ;zéﬁf
- TRNG (True Random Number Generator)
- AES-128 fifit% ina
- B4 AR (ECC-P256)
® [ {4t
- CRENH, DhReANRC & A
o SEEMHFEEAS
- DCDC JHE/B#E
- ¥F 1.5V A1 3.0V HE Lt
- AR N A AR
- fE&A RC BE S IR1E A JE
® 3V {KHLIHFE
- 3.0mA IEEENCER
- 0.4dBm I 5.2mA I5AE K 1% LI
- PRHRAECHT A 1.0uA
- OB AAERER LA 5nA
® SkRENANES
- 1Mbps (T, 37 F5 SE 42 R B -94dBm
- RS VEEIN-34dBm ~ +6.1 dBm
o RFZFNI/O H P RRHUE
LVCMOS33/25/18/15/12; LVTTL33, SSTL33/25/18 1,
SSTL33/25/18 Il, SSTL15; HSTL18 |, HSTL18 Il, HSTL15 I; PCl,
LVDS25, RSDS, LVDS25E, BLVDSE
-  MLVDSE, LVPECLE, RSDSE
- RS T 2R IR T
- X¥4mA. 8mA. 16mA. 24mA ZIRFRE
- tHHE S Slew Rate &
- PRt S S RS R I
- XA 11O R ST ) Bus Keeper. i/ N7 HLFH &% Open Drain
o H a6 I
- CRFIAEIR
o =ltft DSP itk
- =R E S AR
- E9x9, 18x18, 36 x 36bit {IFeIEisE A 54bit Z 8
- XEREA LA
- SCRETAAR UK AN 55 B T R
- e H S BLE B AR TR
- XFEFRIERAL A AR
o FEEMEARBHAIT
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- 4% LUT(LUT4)
- IR AR
- CFRREAL BT A N AR AT AR
o TRFZ R IERAS AL 1k A
- SCRPUER T, H DL R O U A
- R E RS
o RUGM) PLL+DLL %
~ SRURTER IR, o AANAR S
- AR R 8 R
® [N& Flash 4wfe
- BE B3
- CRFRAeERE
- ¥ AUTO BOOT #i1 DUAL BOOT #i fEtsi =,
o ZRFEfL B
- SEFITAG BB R
- SRR ITAG #E AL
- XFFZ1X 6 F GowinCONFIG it & # 5 : AUTOBOOT.SSPI.MSPI.
CPU. SERIAL. DUAL BOOT.
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2-2 F Hlb\glji

E2-1 EmiEEYE

Erdas GW1NRF-4B

W HIL(LUTS) 4,608

A4 (FF) 3,456

POk s S BEN At 4

B-SRAM(bits) 180K

HolR s SN A7 20 H 10

B-SRAM(")

FH N A7 (bits) 256K

i 25 (18 x 18 Multiplier) 16

B (PLLs+DLLS) 242

I/O Bank &%k 4

A 1/0 % 25

TRz AL H 2% ARC EM4
136KB ROM

" 48KB IRAM

AR 28KB DRAM
128KB OTP

SR AR R W F 5.0 RIh#E
AES T Z N2

G4 I AR R TRNG
S A

" P A T A

fRDIFERLR DCDC #: 3%

MHE (LV R4 1.2V

MHJE (UV A 1.8V/2.5V/3.3V

23 HEERIIR

F22HEMFEXKAP /O EEYIE

ESE S [ . (mm) J~F(mm) GWI1NRF-4B

QN48 0.4 6 X6 25(4)

¥E!

o AFM+ GWINRF RAHF FPGA 7= fhl 5 ar 4 R A4 5 1005 R, HERSES I 5.1 2%

R4 -
o IFEREiIES N (GWINRF-4B 244 Pinout F/1).
e JTAGSEL_N il JTAG &2 /5, JTAGSEL_N 5| A ITAG F#ir) 4 5|1
(TCK. TDI. TDO. TMS) Ar[FEINEH AN 110, BRI N ITAG T 4
SRR 110 B SN . IS 155 % _(GWINRFE _Z21/#5 7 FPGA /“iin #1455 ’55
HFH).
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3.1 GHHEE]

3-1 GWINRF &% F FPGA F=m4&f#i~EE

JI[1o8| [108] [108] [10B| [i0B| [108B]]I08B]
/
/ SoC
// ARC Memory Security Power
<«——— /OBank0 ——> / % [Rom] [OTP | || [AESJ[TRNG] | manage
I soC . __ | T L/ Le  ||[IRAM] [ KeyGen ] || -ment
I J
T

PLL | UserFiash | CFU cru | |cru| |cru| | crul| cru

Block SRAM | |

= ||

S CFU losc ) | . | | [T |

?; | | g : Ser Flas

3 DSP | 3 |
" CFU_ | Tl DSP

Block SRAM | :
CFrU o __ 1] CFU CFU CFU CFU osc

CFU \

\

<«—— |JOBank2 —m» \\ | Block SRAM |

\\|CFU||CFU| |CFU| |CFU|| DLL |

GWINRF R4 FPGA e — KR+ E, HHRE, HERT
N, ARIHFE H S A ThAEER) SoC i Fr e 32 iz MCU 75 %50 H 42 i 5 47 1 1
s AiEasMaNEE O 2 AIMEEER D). GPIO kM EE, LIk
BRI ORI, RS Fifds. BoRiSk®. SoC Wk
BEEIT, XFFRERNERIZHE . SN K B-SRAM ZEJ5A1 PLL S5 T]
PO L v AR A

SoC Piif ROM Wi, IR RA TR, KT 5.0 B2 HH 5 1%
Pl 955 AP R57E ROM o, 15 7RG R FR Rl 330 11 P I SO
Y[ S R 77 22 ROM 1o 8 S (G RE B b 80 LI 2 S0 8 A4
5 6 [N 32

AES-128 f#itZ. TRNG 125 E74: il as AR B B0 1) 22 4 A5 i
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SoC Wl E — MBI HIEE I RS, Wik DCDC 8y, nILLEZ)
BLE N 1.5V 83 3.0V. SoC LR Fh TAERIA, {3 I B FE A N A7 8 B
a5, AT DU RN AR e AT A AR S ThRE A B B . P JE e fE B PN A7 ic B 32k I
A DA A B AR P RE o 7E SOC ERRIRES T, — Mg MR I FE AR IR
SERF A (RC B SR AT DK D FE & 2 B

SN R Je it 1) 2.4GHZ R a8 BARTIAERIRIES, RN HA
O RGUE; IR, T Thke.

SE N AT AR RIS, S R A AR B (10B), AR TR A
BENLIERE 2 (B-SRAMD Bidt. Hryf% S40FEMH DSP. PLL U4, DLL %
PR R AR IRATF N A B User Flash, SRR B I ThAE. O3B BEJR 4L
BEFHELIES WL 2-1.

FPGA A B 3 v T e B D s . ou(CFU, Configurable Logic
Unit). 7E 8544 B3 HRAT | 21 E FEHES, AN A2 & 0 S8R4T BRI S AN A
AL E D RE ot (CFU) MLERMEHE (LUTA) B, BARBESRE L. 7+
Yifz Bi 2 3.3 Al ic B IhRER T .

I/O BRI AT AE 234, LA Bank NEALL RISy, 2354 BankO. Bankl.
Bank2 1 Bank3. /O TJE 2 Fh - FARiE, SCRFEE TAER. SDR T
VEREZCFIIE ] DDR A2 . VELH(E BiES 0 3.4 I \ G AR,

HOR B SN (B-SRAM) 7E 88 4F N3 AT HER, —A
B-SRAM TEZ8 3 5 3 4~ CFU AL E . —/> B-SRAM HIE &= RK/NA
18Kbits, >ZEFZ FifC B AL AFEIER R FELNE E15S W 3.5 HURERAFEHL
LAt .

AN P IR RIR, HERIEASEL, FAE RS S 3.6 AP

B E 5B (DSP) fE8F NIz AT HES, &4~ DSP T &
9/ CFU I E. &/ DSP &A% Hot, B2 ReEE&mAaTn
1%2%(pre-adders), A 18 L3k 4% (multipliers) fil— /N =5 N F AR 2
HIZFH R IC(ALUSS). VR4S BiES I 3.7 BiF s S AR fs e,

A PR B PR PLL S50 DLL 8. & S8 PLL B f2 it
A ARG B B, G0 I B AN [R) () 2 800] DAEAT B b FR 400 26 1 2B (i A
SHR) . AL, A RS ThRE . RIS S R T AR N R, S
2.5MHz 2| 125MHz I 2z TEHl, A MSPI mizic B et . A
P em SR P HE T gm AR I FH B Bl BRSPS TR +5%. RIS BiE S L 3.8 i)
by 3.12 R

A, FPGA SN E T F & A JwfEAn £ .t (CRU, Configurable
Routing Unit), & FPGA WA Tt fe Rk R . nIC B DIRE T
(CFU) f110B WHE#l /- A E ML Bili, @ | CFU WHTTTUEAT 10B P38
E TR, AT TAE & Sk FPGA BF B 3E . Bhak, i3
7 FEER L RPN TR, KETIH, SREEA, L RYgwmFEIEmE.
TEAE BTS2 3.8 kb, 3.9 K4, 3.10 2 RE BN .
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3 B2 3.250C RGN

3.2 SoC RANE

4 Synopsys 4144, CPU & —A> 32 fi[) ARC EM4 V3.2, P4
TFRIT(FPU), fEMAR. DhREAIMERE &S HEAT 7L, ARC 1 RISC i
TR LR BENE F BR R AR, HCPERE L At i 5 W 32 42 CPU =ik
30%. A R FH AR TR 4 vT DA% KRR B Hh B AR D AE, 7EREARASE U, mI L
KM CPU T &4, HFHERHIREE RGN FT ERPIRS SRR N A (R A 1
1)L, (AR FE YRS B R GO A T B IR AR e i CPU TR %8, CPU
FEFR BT e BER, {FH 24MHz B 8P O BAT BT I IhEE, R IR [FIRARIR
o AT XA EAREREALIE LTS, R 2 A W g >R b BEAE 4
Wr AL R

AN, EF 44 CPU PhibHEgs. (1)AES-128 jn# 5|4, (2)LOG2;
(3)JLI_Rebase; (4)CRC itHdx. & X 1 LTHIF CPU 541217 AES %/
fRE IR, PATTHE log2() k4L, 14T H % JLI AWK %, A CRC 4
FPU

FPU £ IEEE 754-2008 #iutnift, =¥ IEEE 54 A=,

FPU E 5 MR RE B, SCRFIRIE. vk, ik, By S B
Eeie . ik AP 5. BT 1) PFU E/ELE ARC EM4 )4 125 4% FR AR S KR
AE

CPU W14 ROM. RAM #1 OTP, &k 44 FH X L6 P 7 7] DAL £
FRIFE. HT ROM AR A2 F 2k, ik, 78 HEIRAL R 7] LG ROM,
M RAM T B 5 ds & R TR EE I gk, ik, W6 A X Fh
HE DR T A7/ ROM H.

48KB 1154 RAM BRI T N A 7 A AN T I &, P ] DR N A2 7
AN T H A B shE OTP kT 4 T KRG I T IES R 5 F AL H CPU
R4S, ATE BN T IR ECER L 2 R 51 R A . R515EK 2 M ROM
INEE] RAM H1Y, FF HAE B SRR AT SR A . 2 M REERIRASE 2 ns [ 1)
iz, i IRAMO WA #fR e R, MARGIBRWSEHWE.

28KB 1] RAM 7] H T ##8 2247, W LA¥EEHH (1) 4KB, 8KB i 20KB
TENER IR A7, AR NS T DUt A7 B i S 4, Rk
SRR VA B A OR B A RAM HR (1) 5040 7 B AR AR =X
=FER,

128KB ] OTP 1] F T84 B da 47 - 15 F Jo 2k [l 44 S8 AL e, 75 2E
PR EGE 5 I R AR T, T DO AR B A E . B E AR AR
BRSSP AR AN T A2t fE OTP Hh AP T LA OTP 531,
W] LUK FE 85 DL2) RAM JE 5, LR 7=, ReRER R & .
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3 ZMN A

3.2S0C RGiNH

%31 HEREERK

e

KA

R . H RAM &8 | HhihkyERE

IROM

ROM

128KB | CPU 2/, a3, LL FEHL - 0x000000~0x01FFFF

IRAM1

SRAM

CPU &, M OTP misE 1780

: NO 0x020000~0x02BFFF
NP

48KB

IRAMO

SRAM

4KB CPU 84 %51 % Al ik 0x030000~0x030FFF

OoTP

OoTP

128k | CPY FF, BCESCHR, RLARE 0x100000~0x11FFFF

}“%‘

DRAMO

SRAM

4KB CPU %, &1 ID, HCE YES 0x800000~0x800FFF

DRAM1

SRAM

4KB CPU #i#& nJ ik 0x801000~0x801FFF

DRAM2

SRAM

12KB CPU %4 GBS 0x802000~0x804FFF

DRAM3

SRAM

8KB CPU 4% NO 0x805000~0x806FFF

DROM

ROM

8KB PR - 0x808000~0x809FFF

REFHY

A2 A R S R AV ThRE A S, R AR a3
B MR ERELE R AR, £5E NIST 800-90A Frfk. =745 Hdk au (ry hn 25/
R, RF 35 A 28 )y ik AES-128 fORERZ, B DLSZEE B0 seiskhn
BENRBEThEE . RIS A AES-128 A% H T-AE 2 N 1R 3 ThRs . 1
Ab, BRI ECC P-256 TiRg, T38RI %.
=32 REHH

Rk

Bt

A KI5

BEH LA Ay

HRENLELE LA TRNG;

PHBENL B A A NIST, A] - TR 4 s
{5 B PERE HLAL AR RS, 2012 4F 1 AR H
fix 800-90A;

WA AES SR AR 14

Vol2, Part H,
Section 2

BRI &4 56F | Vole, Part E

RF IP %4 WAL PR 3% FOAE A B Y ik AES T
¥, FASRAHEZHZS MIC, SIS ss g2 £ 4,

YR

\Vol3, Part H,

SR i -
Section 2.4 BpkhsZEL T ECC P-256 IR

Mg
CPU ZFrFMEREALTE 12C EHL, SPI 41, UART, SPI ML, GPIO
FUER 88 N T SRR FIMERSCR, SPI MHUSEELCR B s dlAL#] . 12C
FEHUAT SPI WL ) A& AR A B dim 2 v, VRFEON 16 72775, UART
A1 SPI MM H 3 ORI R I8 S Rr R 2247 FIFO, IRREE N 64 1.
MR EIEEE, TSRS . 110 BIRSZREA A
() B ST, o DUNSN SR L 2 R 11, VR4S BiE S5 3.4 A\ d il Pk,

3.2.1 IEFHER

DS891-1.0

IETFEHISRIEN

o LHLE HCI £ 0 528 bz,

o U SPI(ERIN)EL UART 4% HME N HCI A5 2
® [t ROM Hsii gk % 2 4 1| 2% 5
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3 ZMN A

3.2S0C RGiNH

% S FF 8 NS IR &+
TRRKA, AR KK B SR 255 T
g W, L 30 AR 2 BRI RTE HCL 4, FRAERHCH iG] .

B EC R

T ACH 0 5 EHLERE;

THE SPI(ERN) B UART 42 1F N ACH 464502

WF 4.2 DIEPIHMERE . ARAERC B ORI IR S 7E ROM HE sl
A LAFE OTP HInER AN Fo A T B S A AR 55

WRTERE, SRS R

B HCI 4b, SCReFTA H Az a N Th e .

EFNREN - MR iR

3.2.2 ENFE

RThFEN H, 1R 5 SLBLIE F BXT

ML SPI. 12C. UART 5t GPIO 54N IERR, femwitir B R4, 17
fEFE IR

R ) A R o AR 2K BT A TR

AR R =M AR, X = I 88 T DA RO PR R DA .

(1) HH 32KHz [ SR AR 3 28 B AT RC % 3% 28 (KR LA 12) 3K Bh ) 32 47 ) 5 i 2%
LI TH T RS, 24 CPU Il B Melg; (2)H 48MHz ) St iATR ¥ 5 54
24/48MHz 1] RC R 28 IKah 1) 32 £ e i %, F T HERE 2 s s b (1) & i
Q)EHEN AR, HTNHRERF.

3.2.3 BiREE

SR A N SR RS RS, (R  TAERAE T, ThEERId it %
GIE T Ak, N T BT IEEARAL, BRG4SRG8, S
(3t ER AR R TR B PR AR, T84 T LA S B LA MRAIE SR o 1A 77 A f FR B 6 T A
Selfl: CPU BEMRIRZS FAT LA F R %0: RF ATHAR 753056 1 s . 482k 30 L
AR, MG E [ DCDC R st (KM 5% fk . fIUE 25
PR32 CPU TAF 75 55 {1 2 7 RC H5 % 5%  BEHMS 5 75 22 1) 20k (G0 RC HR 3% 52

DS891-1.0

WA~ 38 FH 5 I 2% PRI R

32 frids B, nEEEE g
AR Rger, GPIO;
[V =S A

AT URI4E5 1

GES I GIEY

B A o AR 3R

A A WA 3R

AR

LU AE 5

Al 2] GPIO: i KM AiZe 12MHz, /s 5 23 L 45/65;
W RAE A b, BB RS N A 3k

DCDC FX<HiR
DCDC #4258 & 540 H 0 e/ 4 s 3 4 28 ) F 5 FL YR . B HE F s Pl YR LR
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3 LN

3.2S0C RGN

SR 2% (SLVD) FL g s 4%, B3R AEAL . TEREARE N, DCDC 48 & %
P, AH % A ] DUERECRFF AR L
THRERCE UL 1.5V A1 3.0V HEt b, BARE I, BRI, B SHIh
A B, XFT 1.5V b b, F B DCDC 5 # 2%K B R 3T 2 30 75
B HESTAR . X T 3.0V Bt E, A B DCDC 5 # 2% K B H T R A 20
PR Th#E. DCDC T2k B TAEALTE EAR D B 2l A, 0 mT DAASA FH 55 6 25 55
155 FH MR 4 2% SR gt — 20 el /D A1 . FH 24
YR B AT DATC BN A A A5 X
e DCDC M#JEHE=, Hijti%#:5] VBATL 1 VBAT2. DCDC %t 1.25V H
JEEH:F| VCC,
e DCDC JHEMER, HibiE#R:3] VCC Ml VBAT2, DCDC #ith 2.6V H K%
$23| VBATL.
e DCDC XM=, Hithi%#: 3] VBATL 1 VBAT2, DCDC % i iEH: 3| Hh,
VCC #E#: 3] 2.2uF FIEMEHZ . £ BAT1 fl VCC Z a5 —/AN& H Ik
PE R 23(LDO), £ VCC Lr74E 1.25V [ H [k,
e /MNi DCDC FCE M, HiER% | VBAT2 1 VCC. DCDC i %
ez, VBATL E#ZFMBALA, RICHERBER 2.6V,

ER i M)

FEL YRS PR B P PR R R T B AR IR B, R R A
MZH(SLVD) % H 3 i, SLVD v BAR.H T VBAT1. VCC. AVDD_RF(H
R RF ffEH)F1 SW_DCDC. SLVD Rt s o ER iR, VBATL HTF
W50l DCDC Bé i Pt B 4% X R 1 F b L s , 5% DCDC Jt s it B A X+ /¥ DCDC
il a1 % . VCC FiT DCDC Jt ki B i i il e it Fe %, 81 DCDC P& &
B B A W DCDC #5451 . AVDD_RF FH T Wil 545 1P F () e s .
R B ERK, R A — .

% 3-3 SVLD {45

L H EE R Ju YAz i fic &
FH T Bt £ i 0«
100mV DCDC [$ /5. Wi syt ;
VBAT1 1LOV=34V | Upits DCDC J}/E: Wil DCDC $ i[5 84
4N DCDC: il DCDC HJE&
0010->1.05V
100mV DCDC J}J&/4h DCDC: W il B ;
vce 0.95~L.7V | Upits DCDC FJE: Wil DCDC 1 ] ;
DCDC < H]: Wl LDO H &
. FIF W RF fie
AVDD RF | 0.94V, 0.99V | 1bit N N
— ! CPU HR4E( B30 WL H it H B

3.24 RF &

DS891-1.0

RF A i A 25 SR (L e, AT DORRBE RR SR T SCHLYR, B R G ThRERF B
K.
SHTS K 2 BB T A F 5.0 PHY FVE & X HIFIA% FIEE K .
SIS 2 P RE M a0 T BT
o K IhEE: USRI A 3.0mA; ERAMT, ftd 3.0v, BE
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3 ZMN A

3.2S0C RGiNH

R

3.2.5 T{EtER

74 DCDC [ AR, KiRdm AN 5.2mA;

RF PERE: BTN IMbps, A AEN 37 FHHI%M4 T, BlCR
P N-94dB; k5 b b Y A2 D) 2 S [ 2 -34dBm ~ +6.1 dBm;

PBEEE B RAR: TAEH SR 3.6V %3] 1.05V;

EEER: (SRR, ANRALE D

RF Sk #8 B S5t HE B a0 B R
3-2 RF W& BEHER
A

‘ Frequency ]
Synthesizer

ﬂ
o0 s

MODEM

RSSI

SR 2% K F AR 2R A, R S22

¥ 50Q RF S, ARSI IER LS,

A, (RIIER, LNA FRAIES;

A YR B H DR BOR A 5
RPN, 5 5 BB JES 25 f ADC F#2%;

SRR G las,  HAA PR 5 B i A A i Th R

A8MHz (1) EdR, S5 N ORI In 4k i 2% 5

SEAEE IR T sk MOVRHIMR A, Mkarh e B, B o 2 i i 45 250nT g g
fic & ;

HAHE S ThRE RS 73677 (DDB), BHEaT SRS A A5 1) H sh 3 AL
CRC. HJIHAIHUCHN 1% FIFO. ek, FREOrRIAES . £k
CCM-AES 1% 3 HZ FF 2 AR iE#z

SR 2 M AR, ARG TERET, SRR R RS

ikt BRARENTRITR.

DS891-1.0
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3 B2 3.3 Al ETIRE R TT

% 34 TIEER
i VDD fitH I 4sh ik
proye

Z‘;M%ﬁ) gﬁéﬁ b | ey | CPUfEEE. CPU BRI

R AR XTAL CPU {#ifE, CPU #5438 48 v 5 V5 il ;

(FEsEL) DCDC #JJF 48MHz | CPU ##i] RF
CPU S&]; VCC 78 HEATIE(BRIAFT )

B RC DCCMO F1r[i%&f) DCCM1,DCCM1 #il

(FEIR L) DCDC %] o50KHz | |CCMO TELR B AR
KA RC IRy s8N IERE, PML
A P2 31 250KHZ

R RE CPU kJ#l; VCC A7 H;

g | DCOCHA | BOL L0 RC B BHITHL, PML B

* W% 5] 250KHzZ
O ANV RE - - O ANV RE

4 CPU ffRERIIHik , SZ REFIRIR X . RC #2022 ff F B4 RC JR3% 4%,
HAPGEM IR, AU H FAMB® & . SF S MIhgen, 7524
R, RFE FRAEBE R BB S, T2 mhE R IE . ShdREE
RC IR s TS A1 B, ThAEHETR,

1 P AR AR AT R P P MR AR 2, P IS 5 o 7 B A R D 2 BRG] i 3R
W] DUEE RGN RC IR a4 » 48 RS R R I, IR0 RC IR A8 =V
P B — /MK R AR B R . IR RC R4 —His1T, WAEHTH
PO R RA U] DU S I 816, [RlE, RF 1Y) TDMA
OGRS T 45, IR EAR. MEARAEZCAS, {6 P30 RC R %% SoC HIH
TAEA TuA. VR IEARES SoC ) HLIRAE A 650NnA.

O A AR AT AR AR ThE, s B R AT SR, (B2 1
IREHR A RE. LR, SoC M HLIRAE I N 5nA.

3.2.6 AHHLFE

ARC W EESS S FFDIRE S VR K TR, BFEgmIRes . 8Eieds. ik
MR GCC TR, AR KA IDE F 4 & T RA
SDK, A LAFEB)HH A7 8 14525 ROM HR i Thae, ScEiAh T, S23l RAM
g OTP thfThee, LM RAM 5i OTP $UTFER . X JTAG LT K.
PR R 3.

3.3 AJECEIhEER T

A i B T RE 5L TC(CFU) M B GWINRF R4 FPGA 77 i ) A ¥,
A~ CFU H AT C & 32 55 ¥ 6 (CLU) AN A 2 RE A 28 BHUR H T (CRU) A k. B
CLU iU/ AT i & Thig i CLS(Configurable Logic Slice)4H ik, Hrhrlfic &
e B BEREMZTAEE, 155 LKA 3-3.
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3 B2 3.3 Al ETIRE R TT

& 3-3 CFU &#3RmE B

v

Carry to Right CLU

CFU
CLU
LUT
CLS3
LUT
CLS2
CRU
CLS1
CLSO
A
T Gamyomierclu |
3.3.1 AL BEiZiB g T

A G E AR ROTSCRF AR B IRR . SRR AR AN i e
o LAREH RN

FABERRT U E N 4 ANERR(LUTS), nJECE 2 Bon
SEPLE Y AR R T AE

- A AEEE DR TR E A 5 A B R (LUTS),

- WAAEEDIRE A TR E R 6 M A EFRE(LUTS).

- PUANATERCE DRE A AT ECE A — A 7 M AR R (LUTT),

- J\MNATECE DR v (W) CLU) AT G B B — > 8 M A K (LUTS).
o HARPHIEA

sE A EE, BIRERATELE REARZ AR (ALY), FESEZBLCLT Dhag:

- IMENEEIEE

- RS, SRR AR B s

- HeEES, ERRT R ANTEECRIAS SR Hh

- JRkEER
ey

Al B IhAE A (CLSO~CLS2) 1 & & A T A7 #8(REG), Wl 3-4 Fiiw.
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3 ZMN A

3.3 Al & 1)

AE L IT

3-4CLS S ERTEH

D

CE
CLK

SR

GSR

% 3-5 CLS W HFHFH/ERE SN

Ee4 U0 | ik
D || PR
CE || CLK (RS 2, TP o b T A sk (P e 2
CLK |1 | ihbi{Es, WHCE Ny IR o F e 2
FHEG RN, AR I %
o FEh
o [EBEE
SR b e mmmm
o BT
o EAHEEM
RN, REN IR
y o bR
GSR™ 1 e mumEpy
o FhREER
Q T
!

o [11{5% D (MRIERT LUEEE R — TR B Thae iy T — EIRE M, WelLUERE T
CRU %N . I AE AR S IR, 2P mT LA e .

e [2]CFU " al it B IhAE i) CE/CLK/SR 4 m] Jl 37 Fid B 1% 4%

o [3]7E£ GWINRF RFEA FPGA /i #i, GSR B HIELER, At CRU.
[4]SR 5 GSR [AI4A % GSR Bt 5e 4% .

332 TR HBIFEETT

AL BIR . TT CRU ) Dhfg B PN J7 1 -

o WIANILEFEIIRE: v CFU I NAE SR I Am AR %

o LBHEIIAE: v CFU A/ 5 S i ftid R &, W% CFU
B CFU Z AR L K CFU M FPGA Py & Th REAR e 2 [A] i 1 8

DS891-1.0
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3 LR 3.4 B N H s

3.4 I AR
GWINRF %] FPGA 7=/ 1 10B EE A H 1/0 Buffer. 1/0 Z4 UL K&
AH N R A 28 IR B G =N W 3-5 Fias AT 10B B4 i~ = i,
> 10B B TS 110 B I(bric N A F1 B), ‘&A1 LARC B ali—H %%
BEX, WA PME A R E 5 0 A AL E .
& 3-5 I0B &# =2 E

Differential Pair Differential Pair
A
“True” “Comp”  *True” “Comp"\
PAD A PAD B PAD A PAD B
Y Y A A
v v v v
Buffer Pair A& B Buffer Pair A& B
L A y Y L A y Y
—H |0 —H O —H |0 —H O
o © 2o B 2 o 2o o E
A A 4 A v
10 Logic 10 Logic 10 Logic 10 Logic
A B A B
A Y A [ Y
_ToR3O _[mom O _[mommO_mom O
3252 %3252 =k 3252 %3252 &
S5S285vy 5585 v £52|5v 5585 v
Q —~+|«Q Q ~|Q «Q —~+|Q «Q ~|Q
v A v ¢
Routing Routing

GWINRF 2751 FPGA /=i [ 10B HIZh RS i

e JET Bank ) Veco HL .

e Y ¥FLVCMOS. PCIl. LVTTL. LVDS. SSTL DA}z HSTL 252 Fh diFFr
1.

o BRfHIN(G T LIBAEIIL,

o IRAtHIH (T IKS HL LI

o JifitHiHi{Z5 Slew Rate £

o A /O AL ST ) Bus Keeper. i/ N7 HLFH & Open Drain %t
T

o RGN

o /0 i EEA. SDR AL/ DDR &% fif .
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3 LR 3.4 B N H s

3.4.1 I/O BB LR

GWINRF %7%K FPGA 7= 5 1/0 f135 4 /> Bank, /& 3-6 fiw~, 4
A~ Bank HMALHT /0 B Veco. NCEF SSTL, HSTL %5 I/O fi A bnift, &F
A Bank i 2t — AT B B K (Vrer), T AT LA £43 ] 1OB A B 1)
Vrer Y (55T 0.5*Vceco), WATEFEINEH Vrer FIA(FFH Bank H/E&E—1
1/O & JEAE 9 HMER Vrer I N) o

3-6 GWINRF A9 I/O Bank % REE

| /0 Bank0 |
o) S
D & GWINRF x| P
sl & &3
~ > ~
w - [
— Bottom —

| /O Bank2 |

GWINRF #%1f#] FPGA F= i AN LV fl UV PN RAS :
LV FRAS 234 2 FF 1.2V Vee i H R, 0] LI 2 F PR TR 75 5K .
Veco IBIEFEE T #F 1.2V, 1.5V, 1.8V. 2.5V, 3.3V HEH RIEHE.

UV AR5 (8 P s B e — e e, NS E AR T 2R A ka8, W
i R S EF 1.8V, 2.5V, 3.3V L)%,

Veex CHF 2.5V 8 3.3V L k.
!
o TN BRI RGUE IR 255 F
o REBEEMMMAETIEREIESE 4.1,
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3 G R 3.4 i N iR
ANIE ) 11O M AR HERT Veco MIZERWNEE 3-6 Fw.
% 3-6 Hith /0 KB R I iR E
/O i Hi A itE FAVIZE ) Bank Vcco(V) i IR B B 7T (MA)
LVTTL33 B 3.3 4,8,12,16,24
LVCMOS33 B 3.3 4,8,12,16,24
LVCMOS25 B 2.5 4,8,12,16
LVCMOS18 B S 1.8 48,12
LVCMOS15 BAL i 1.5 4.8
LVCMOS12 BV 1.2 4,8
SSTL25 | BAL i 2.5 8
SSTL25 I B 2.5 8
SSTL33 | B 3.3 8
SSTL33_II B 3.3 8
SSTL18 | B 1.8 8
SSTL18 I B Vi 1.8 8
SSTL15 b 1.5 8
HSTL18 | B 1.8 8
HSTL18 Il B 1.8 8
HSTL15 | B 1.5 8
PCI33 B 3.3 N/A
LVPECL33E oy 3.3 16
MVLDS25E oy 2.5 16
BLVDS25E ZEoy 2.5 16
RSDS25E 4y 2.5 8
LVDS25E ZEy 25 8
LVDS25 ) 2.5/3.3 3.5/2.5/2/1.25
RSDS Ey 2.5/3.3 2
MINILVDS Zhy 2.5/3.3 2
PPLVDS Zhy 2.5/3.3 35
SSTL15D Zhy 1.5 8
SSTL25D_| ZEy 2.5 8
SSTL25D I oy 2.5 8
SSTL33D | ) 33 8
SSTL33D I Ehy 3.3 8
SSTL18D | oy 1.8 8
SSTL18D I oy 1.8 8
HSTL18D | oy 1.8 8
HSTL18D I oy 1.8 8
HSTL15D | ZEhy 1.5 8

DS891-1.0
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3 4Efy

=
5

I

3.4 % N\ AR

DS891-1.0

RK3-7WMAN /O KB EHH RS
/O S ANAREE | Hiim/Z45 | Bank Veco(V) XFFEIBHOIAT | R T E Veer
LVTTL33 BA v 1.5/1.8/2.5/3.3 & @
LVCMOS33 FA S 1.5/1.8/2.5/3.3 & i
LVCMOS25 | Hii 1.5/1.8/2.5/3.3 B i
LVCMOS18 | Hiiji 1.5/1.8/2.5/3.3 B i
LVCMOS15 | #ifi 1.2/1.5/1.8/2.5/3.3 | & Fi
LVCMOS12 | #if 1.2/1.5/1.8/2.5/3.3 | & %
SSTL15 B 1.5/1.8/2.5/3.3 % &
SSTL25 | B S 2.5/3.3 o &
SSTL25 I Fi 2.5/3.3 % &
SSTL33 | B 3.3 i &
SSTL33_I B3 3.3 i 2
SSTL18 | ek 1.8/2.5/3.3 i e
SSTL18 I b 1.8/2.5/3.3 % &
HSTL18_| b 1.8/2.5/3.3 % &
HSTL18_II b 1.8/2.5/3.3 % o
HSTL15_| B 1.5/1.8/2.5/3.3 % &
PCI33 B 3.3 = i
LVDS ZE5y 2.5/3.3 i i
RSDS ZEy 2.5/3.3 e i
MINILVDS F4y 2.5/3.3 i &
PPLVDS ZEoy 2.5/3.3 74 o
LVDS25E ZEoy 2.5/3.3 74 o
MLVDS25E FEy 2.5/3.3 % 5
BLVDS25E FEy 2.5/3.3 % 5
RSDS25E oy 2.5/3.3 e o
LVPECL33 oy 3.3 i o
SSTL15D E4y 1.5/1.8/2.5/3.3 % &
SSTL25D | Z4y 2.5/3.3 % &
SSTL25D Il | #%% 2.5/3.3 74 o
SSTL33D | ZEoy 3.3 74 o
SSTL33D Il | #% 33 74 o
SSTL18D | a4y 1.8/2.5/3.3 %5 5
SSTL18D Il | #% 1.8/2.5/3.3 i o
HSTL18D | FEIy 1.8/2.5/3.3 i o
HSTL18D Il | %4y 1.8/2.5/3.3 %5 i
HSTL15D_| F4y 1.5/1.8/2.5/3.3 %5 %5
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3 LR 3.4 B N H s

3.4.2 H LVDS &it

GWINRF %%t FPGA 7=/ ff) BANK1/2/3 ¢ E LVDS i, {H2
BANK1/2/3 AN H NS 100 BR &4 N\ % 43 UL HC HL B . BankO 3275 100
WRUEHA N 2243 DURC HR fH . 7E BANKO/1/2/3 3+ LVDS25E. MLVDS25E.
BLVDS25E 5H PR, #4015 55 W._(Gowin Z4 £ /# (systemlO) A
Vaki-: 08

¥ LVDS W5 vEdfE B2 0 (GWINRF-4B Pinout -FA47).

LVDS % A3 10 75 B4R 100 KR sk 2% i e BEAS VT T, 156122 tn 1
3-7 FioRs

3-7 H LVDS %t &% ER

GW1N-2/4/6/9%% 44

RIEW . _ el
txout+ o Xint ¥ txout+50§ rxin+
(500 ) i< . £ 500 e

{ > 1000 = bﬁ i fi ~

(] 50Q X - b o= 5] 500 —53—e—
txout- rxin- % txout- rxin-
A A
i A10 Buffer #4410 Buffer

LVDS25E. MLVDS25E. BLVDS25E 2574y 10 % i UL A L FH 9 2% 15 2
W, (Gowin ZZ =M (systemlO) H 1755 ).

3.4.3 1/O iB48

K 3-8 5 GWINRF Z751f] FPGA 725 (1 11O 32 %5 1% 645
3-8 /0 ZEMHURERA

TCTRL[ TCFF >
GND H
» SER 7 R
IS
TDATA [ » OUTFF > }X{
N IODELAY
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3 LR 3.4 B N H s

K 3-9 N GWINRF 711 FPGA 7= 54 1 11O B3 [R5 NER4) o
3910 EEMANREE

> ClI

> DI

INFF > DIN
IODELAY

<>
» |EM IDES
! —>» Rate

Sel

GWINRF R %11 FPGA ;= i1 11O 3% 55 i) 2H A B it B 0
HEIREBR

K 3-10 NIEIE L IODELAY . GWINRF Z %[ FPGA F= 5 44 110
#AL 7 IODELAY fiidl, SRRt HI4ER K2y 128 4 x 30ps=3,840ps.

3-10 IODELAY =& H

DLY UNIT
SDTAP | >
SETN | » DLY ADJ [ >DF
VALUE | >
A WP g IR 1 77 5

o A H

o FAfEH], W5 IEM bR S ARG 1, IODELAY A
RIS P T4 AR

O HFS

K| 3-11 5 GWINRF &%) FPGA 7= i 110 178, 84 110 #6
RO g N 71725 INFF 5 H 25 A7 28 OUTFF Al FHIE 1) 27 1743 TCFF.
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3 LN

3.4 % N\ AR

] 3-11 /0 EHER~EHE

Q
O
O
[%
%

- CE
- >CLK

e CE AJLAZifE MK HL -4 %1(0: enable)slii HF-%(1: enable).
o  CLK AJ LAGiFE N b Th iRl 2 sl R By b
o SR WU ANIEIE 7P 1) SET/RESET Bt (disable).

PFAF AT LA R N 24 2% (register) Bl il & 2% (latch) «

Elﬁiﬁii’&

HUREREH (IEM) 2 F SR BURE B vy, B T8 A DDR #58, & 3-12
TR

& 3-12 GWINRF B IEM == HE

CLK[ > ——1 > LEAD
DL >—— IEM —— | MCLK
RESET [ >— —1 > LAG

fRERF DES R ESHYShgEIRIR

BRI /O AR T R 45 DES, F& 1 110 BHEN T
o

£ {L28 SER #&EtR

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

3.44 /O BB I {EER

DS891-1.0

GWINRF &%) FPGA P2 /) 110 B2 M TR . 8 —Ff T
PERELZCT, 11O(ER 11O Z 435 5 5%F) X a] LLEC & sk 5 5 S AE 5 INOUT
55 & =8B ES G =8 HE ).

ANTE P AT A SCHF 10 #248, GWINRF-4B
IOL10(A,B,C....J)f1 IOR10(A,B,C.... )AL #F 10 B4,

EiER

i u;%ﬁﬁﬁ /0 Z#EWE 3-13 Fr, Wi F{ES TC. DO LLK DI
HiET CRU 52844 N 3 EH .
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3 LR 3.4 B N H s

3-13 TEEXTH /O BESHREE

TC |
DO | é—»—@ 10 PAD

DI <]

SDR &=

FEXF 5@, SDR AR T /0 Zi474%, WKl 3-14 Fon, ALL
B 110 B Y RE .

3-14 SDR #XTH /O BEEHREE

TCTRL[ > D Q
CE
— >CLK
— SR
DOUT | D Q %»—@ |0 PAD
O _CE | CE
O_CLK | >CLK
O SR | SR
DIN < | —
b 0
ICE[ > CE
| CLK[ > >CLK
ISR > SR

e CLKf#ifgf5"5 O_CE #11_CE nJ LAFC & A B P RE Bl A Ha T g

o I4P{5'5 O_CLK #l |_CLK AJ LAFC & A b THi bk 58 R B filk s

o AMELN(ES O_SRAMI_SRAURENFLEN . FPEA. R R, FEEM
B A B E A ThAE

e  SDR U1 1/O 17 il H. o0 ml AR B Al 38 27 /7 4 5 Latch.
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3 B2 3.4 B N H s

B DDR &3

7EiE ] DDR #30F, GWINRF &% FPGA 7= 8 ] LLSC Fr & i) 110
ﬁgo

K 3-15 ~i#E ] DDR #i N\, PAD 5 FPGA W@ #E KN 1:2,
3-15 I/O 2%/ DDR HiIATREE

D—>»

IDDR /5> QIL0]

CLK —»

K 3-16 ~i#E ] DDR #itti, PAD 5 FPGA @ #E KN 2:1,
3-16 I/O iZ%E# DDR #HiH~EE

DIL:0] — /4 »

CLK —»

ODDR —>» Q

IDES4 &3\
IDES4 #:F, PAD 5 FPGA W#iZ 5 HER N 1:4,
3-17 /O iZ45 0 IDES4 i AR EE

D—>
FCLK —>»
PCLK —» IDES4 —4> Q[3:0]
CALIB —»

RESET —>»

OSER4 &3¢
OSER4 #,F, PAD 5 FPGA WHIZHEIEZL A 4:1.
3-18 I/O iZ%E# OSER4 Mt REE

TX[1:0] — />
D[3:0] 749
FCLK —» OSER4 —> Q[L:.0]
PCLK —»

RESET — »
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3 B2 3.4 B N H s

IVideo #&#5%,
IVideo ¥, PAD 5 FPGA WM %A 1:7.
3-19 /O B4 IVideo A REE

D » <« CE
FCLK —»

PCLK —» IVideo —4> Q[6:0]
CALIB —»
RESET —»

!
IVideo A1 IDESS8/10 4 (5 FIAHAE 1/O M. 0% #m 1/0 brvE, W) 1/0 @A AR
Flo EIXFMENLT, SDR AR AN 38 AR A AT LU .
OVideo &5
OVideo # R T, PAD 5 FPGA W iZ =LA 7:1.

3-20 I/O iZ48H OVideo HiH R EE

D[6:0] — 4>

FCLK —>»

OVideo
PCLK —» —>» Q

—>

IDESS {55
IDES8 # =, F, PAD 5 FPGA A #ZE %N 1:8.
3-21 /O 245/ IDESS HIANREHE

D—»
FCLK —»
PCLK — >  IDES8 4> Q[7:0]
CALIB —»

RESET —»

OSERS &3
OSER8 #: T, PAD 5 FPGA A #iZ#H % 1N 8:1.
3-22 1/0 iZ18AY OSERS i ~mEH

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

RESET —>»
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3 B2 3.4 B N H s

IDES10 &1
IDES10 #®, F, PAD 5 FPGA W#ZHE# % A4 1:10.
3-23 I/O iZ 48/ IDES10 AR EE

D—>»
FCLK —>»
PCLK —»  IDES10 44 Q[9:0]
CALIB —»|

RESET —>»

OSER10 #&5%
OSER10 £\ F, PAD 5 FPGA N2 % Ly 10:1.,
3-24 I/O B4 # OSER10 HiH~EHE

D[9:0] — >

FCLK —>»

PCLK OSER10 —>»Q

RESET —»
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3 G R 3.5 HUlk A B LAZ A B

3.5 PURBERSHEY Figss iR
3.5.1 &Y

GWINRF #7511 FPGA 7= i de it 7 5 KPR S B LAF i 25 55
XA fig AR TR IR RS, DATIIER, AR EEA FPGA RS .
R N HOR B S BENLIE 2 (B-SRAM). £ FPGA [ % h 4/ B-SRAM #i
B 5 H 34 CFU I E . 4 B-SRAM A fic & B = 18,432bits(18Kbits).
PR ER R FE . B DA Single Port, XU i Dual Port, 1)
Wi 1 Semi Dual Port, R Bt as . 5% 3-8 i | B-SRAM
15 5 S hREfiid .

F 5 PR FR S BEN AT 88 ST P St Re e 3t T IREE . DAR
& B-SRAM AL %5 FH Thfie :
o 1 MU KA &N 18,432bits
o I EIREF] 190MHz
o Huim[ 143 Single Port
® XU 15 Dual Port
o X I #E Semi Dual Port
o RftKIE(L Parity Bits
o R/ ROM
o HETEEM 141 36 L
o I ihiEfERi Mixed Clock Mode
o AR I Mixed Data Width Mode
o {EXUFAT LA b B BE R SRR 1T [ BE T RE Enable Byte
o BN, AIFEIDRIN
e F'¥1i%'E Normal Read and Write Mode
® tiJ5 5 Read-before-write Mode
e HH Write-through Mode

DS891-1.0 29(76)




3 iR A2 3.5 Bk A BEHLAE it BB B
% 3-8 B-SRAM {5 S it
Uity I 44 F% 77 ] ik
DIA | A i TR NG 5
DIB | B i I H IR HING 5
ADA | A ity D HBHE(E 5
ADB | B Ui k{5 5
CEA | A i B B REE =
CEB I B i B B GBS 5
RESETA | A i 2 A7 B MG
RESETB | B i &7 f7 4 E A 5
WREA | A i I S5 ERE R 5
WREB | B i L/ S RE(E 5
BLKSEL | T HUE S 5
CLKA | A i L B i a5 5
CLKB | B iy [/ 5 I 805 5
OCEA | A ity 1 27 A7 2R B A Re A5 5
OCEB | B iy [ H 2 A7 2 i B i RS
DOA O et A i
DOB 0 ndi s B i
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3 ZMN A

3.5 Bk A FEHLAT i A LR

3.5.2 FiEsc EERR
B-SRAM 2 MR B, sk 3-9 Fis.

# 39 FiESEEIER

B AR X iy AR G By Xty 1A J2853 1 oy
16K x 1 16K x 1 16K x 1 16K x 1
8K x 2 8K x 2 8K x 2 8K x 2
4K X 4 4K x 4 4K x 4 4K x 4
2K x 8 2K x 8 2K x 8 2K x 8
1K x 16 1K x 16 1K x 16 1K x 16
512 x 32 - 512 x 32 512 x 32
2K x 9 2K x 9 2K x 9 2K x9
1K x 18 1K x 18 1K x 18 1K x 18
512 x 36 - 512 x 36 512 x 36

3.5.3 FlifsESHIEEEEE

B-SRAM SZH5 1R 5 8 A B 5 A o 28 X0 S AR 2R Dy X AR
BEANS HE 9E T AR, (R L R 3-10 ANEE 3-11 (RS E R HT .

%= 3-10 X DR SR EHE R R EIIR

DS891-1.0

5 ¥ 1

16K x 1

8K x 2

4K x 4

2K'x 8

1IKx 16 | 2Kx9 1K x 18

16K x 1

*

8K x 2

*

4K x 4

*

2K x 8

1K x 16

2K x 9

1K x 18

Varl |
FE!

FREEN “*7 (3RS SR IR
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3 G R 3.5 HUlk A B LAZ A B

311 AR ORAESHREEEREYIR

5 i
B H
16Kx1 | 8Kx2 |4Kx4 | 2Kx8|1Kx16 |512x32 | 2Kx9 | 1Kx18 | 512x36
16K x1 | * x x x x x
8K x 2 * * x « « .
IK x 4 « « . « « .
2K x 8 « « . « « .
1K x16 | * « . « « .
512x32 | * * * * * *
2K x 9 * * *
1K x 18 * * *
!
FRIEN “*7 WIRR SRR,
3.5.4 FA5{EEETIREACE

B-SRAM 151l (byte-enable) IhfE. A LAGEicdm NEE, Hik
WIRBE RSN BRI SR e AR 2L R HE .« 15/ 5 1 RS 5 (WREA,
WREB), & byte-enable 24115 F T-#% 1 B-SRAM K51k

3.5.5 BV IhEERL =

B-SRAM W& | KA IBCE, BT 105 9 fL ] FRMES AL,
DL RAF O . 5 EE R R R A e it

3.5.6 EHRME
o AT A XHFFIFLE N
o i EA AR AT HAERUK R A2 PE = H P st Mg
o i F A7 A8 ] 57 bypass-able.

3.5.7 LE1ER

B-SRAM =7 ¢ I LI B & FEN A it 28 VUGt . 72 LIS FEH, B-SRAM
TEENUIRAS, IrAEEH T N 0. IWIRASHE A T R i /i 24, ROM.

3.5.8 Ffif s RIER

B-SRAM [y N\ & 47 & W] FHORSCHF AP S #AE, i i A 4 7T BLURAR IR
IKER B ATAR SRR P BT R . B-SRAM $& AL (1 X0ty 11 #4550 mT i ok
SCHFARATE AN B RERAE, G RS RSP IO S, B A
IF B b AT 2 ) — AN O RS A — AN i 1 A g 1 B AT DA 58 AT 1Y)
ipgzip

B im O HR

75 i K, B-SRAM 1] LUFE — AN Bh A S B-SRAM 3#E47 5288 5 4
FEEEET, WS ANNEIES1ES) B-SRAM (Wi . SR IE® 5
(Normal-write Mode) F13 5 £ 2, (Write-through Mode). 4%t 2517 8% 55 i
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3 &5l

e
b

3.5 Bk A FEHLAT i A LR

A\

I

(Bypass)i, g B BLAE B — AN 8 g _E TS . B I 2K x Obit A7 fif i X
HEE & 3-25 Fross

3-25 Him O F M ECIER

DI[8:0] — /5>
AD[10:0] —1 >

WRE ——»

B-SRAM ﬁ;» DOI[8:0
CLK ———» 9 [8:0]

BLKSEL[2:0] — %> | | BYTE_ENABLE

NRFFIH T AR B A E -

= 3-12 By OFREEERYIE
JEiE fic B A HFEDbit) | i | AERE | BURGTE
B-SRAM_16K_S1 | 16K 16Kx1 | 16,384 | 1
B-SRAM_8K_S2 16K 8Kx2 | 8192 2
B-SRAM_4K_S4 16K 4K x4 | 4,096 4
=P B-SRAM_2K_S8 16K 2Kx8 | 2,048 8
B-SRAM_1K_S16 | 16K 1K x 16 | 1,024 16
B-SRAM 512 S32 | 16K 512x 32 | 512 32
B-SRAM_2K_S9 18K 2Kx9 | 2,048 9
SPX9 B-SRAM_1K_S18 | 18K 1K x 18 | 1,024 18
B-SRAM_512_S36 | 18K 512x36 | 512 36
Miw A=

B-SRAM SCREXUH AL, DL 3-26 Sfil, w] 5 9 A ity 1 fican T #4 «
o i I [ A 4R A
o B/ RN 5 R A
o R — i AN S
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3 G R 3.5 HUlk A B LAZ A B

3-26 MmO FiFE X HER

DIB[15:0]
DIA[15:0] — 5> ﬁ ADB[9:0]
ADA[9:0] — 5> 10 '

<«—— WREB
WREA ———>»

CEA ——>
CLKA ——>
RESETA ———»
OCEA ——»

— &> DOB[15:0]
DOA[15:0] <5 BYTE_ENABLE
16 D l€ 13

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

& 3-13 WA T X0 D A E

#3-13 Wim AF R BRI %

i B B A =X BEDit) | OB | FEERE | BURMTE
B-SRAM_16K_D1 | 16K 16K x 1 16384 1
B-SRAM_8K_D2 16K 8K x 2 8192 2

DP B-SRAM_4K_D4 16K 4K x 4 4096 4
B-SRAM_2K_D8 16K 2K x 8 2048 8
B-SRAM_1K_D16 | 16K 1K x 16 1024 16

opyg | BSRAM_2K D9 18K 2K x 9 2048 9
B-SRAM_1K_D18 | 18K 1K x 18 1024 18

W im O RN

THEER T O A 1K x 16bit B, A RFFEN S E 5 E#E. (H
FEXF[E] — AN AN REMUE B HE, RFFAmOS, B imHik.
3-27 A% O FiEE R ER

DIA[15:0] —g—>
ADA[9:0] — /5 > < /o ADB[9:0]
WREA —» <« CEB
CEA > B-SRAM <« CLKB
CLKA — > <« RESETB
RESETA — > <« OCEB
BLKSEL[2:0] -~ /5 » | | BYTE_ENABLE | /4 » DOB[15:0]
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3 G R 3.5 HUlk A B LAZ A B

#* 3-14 HAHNH T Py R DAL T A B & -

7+ 3-14 (A s O F R BN %

JRiE B B 15 AEDit) | WO | FHEIRE | BERAL
B-SRAM_16K_SD1 | 16K 16K x 1 16,384 1
B-SRAM_8K_SD2 16K 8K X 2 8,192 2
B-SRAM_4K_SD4 16K 4K x 4 4,096 4

SbP B-SRAM_2K_SD8 16K 2K x 8 2,048 8
B-SRAM_1K_SD16 | 16K 1K x 16 1,024 16
B-SRAM_512 SD32 | 16K 512x32 | 512 32
B-SRAM_2K_SD9 18K 2K x 9 2,048 9

SDPX9 | B-SRAM_1K_SD18 | 18K 1K x 18 1,024 18
B-SRAM_512 SD36 | 18K 512x36 | 512 36

RiEEX

B-SRAM AJ it & 1 R st i es i, i 3-28 Fran. F P AliE I A7 ik
PRWAEAL AT, R g AR R AR Rt gs . P TR ROM
IS, AVIEAL SO A . 7E 2844 b B R TR I R 58 BT IR A A
3-28 Rz X4 HE R

AD[9:0] /g >

CE— >
CLK ———>

B-SRAM
RESET —— >

BLKSEL[2:0] — /5>
DO[17:0] «—g—
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3 G R 3.5 HUlk A B LAZ A B

G4 B-SRAM A it & A — 1~ 16Kbits ROM. % 3-15 1414 T ROM #

KT ABLE .
% 3-15 RiZEBEREATIER
JFR B i B A X BE(bit) | um K AEIRIE | B 5
B-SRAM_16K_0O1 16K 16K x 1 16,384 1
B-SRAM_8K_02 16K 8K x 2 8,192 2
B-SRAM_4K_04 16K 4K x 4 4,096 4
ROM B-SRAM_2K_08 16K 2K x 8 2,048 8
B-SRAM_1K_016 16K 1K x 16 1,024 16
B-SRAM_512_ 032 16K 512 x 32 512 32
B-SRAM_2K_09 18K 2K x 9 2,048 9
ROMX9 B-SRAM_1K_018 18K 1K x 18 1,024 18
B-SRAM_512_ 036 18K 512 x 36 512 36
e
ﬁﬂfgﬁ%ﬁﬁﬁw STACfE 5 RESET JUMHIA % 1 88 Ry h 5 E 360, JE R eI 17
R

3.5.9 B-SRAM #{EER

B-SRAM 3§ 5 Pl fEREs, G452 it fEai 053 #15 Bypass
Mode, ¥i/k&kizti= PipelineRead Mode)All 3 Fh 5 45 A 45 = (1E # B #i
Normal-write Mode, JEE#z: Write-through Mode, JGi%)5 5.
Read-before-write Mode).

RN

M B-SRAM 32 H £ 4 18 1 A Hh 27 A7 2t EROAS T8 0 A R R AR AR
MIKLEIER
. FEIFD 5 NAEMGAS I, A3 R0 A A7 A o OASE =XnT SCHFHI0HE 96 B A K 36
Vo
EREN

AN ¥ PR A7y, BE PR B AR A7 25 (Memory Array) % H .
3-29 By 0. fhMm O RN im OEX THRKEER

AD
Dl —>»
Input Memory Output
Register | Array | Register DO
—>
A F A A
CLK ®
WRE
OCE
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3 ZMN A

3.5 Bk A FEHLAT i A LR

WREA

i

ADA ADB

'

L

WREB OCE

DIA —>»
Input Memory Output
Register Array " Register DOB
CLKA—>»
CLKB
CLKA ADA  ADB CLKB
» e
DIA—» _IMPUt L, < Input " piB
Register Register
WREA Memory WREB
Array
Output Output
| Register | | Register |
OCEA—>» <«— OCEB

DS891-1.0

!

DOA

!

DOB
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3 G R 3.5 HUlk A B LAZ A B

BHREREN
EHEHERA

X AN AT IR S H0E, st e SR AR . BEAEE A S
PLAE B3 1

BEERK
AR IR, X DT S EAER, BRI e ) 4

FEEERA

MR IR, X AT SRR, R A 2 B b
frth, BB S AN FIT,

3.5.10 BF$hiER
% 3-16 F I H T AN[E B-SRAM FEE T B Y i e A =

% 3-16 B BEX B ESIF
o 2 XL 1A = Py o 1A 2 B LB
UV Yes No No
[ERASTRE T T 6 Yes Yes No
g P | No No Yes

Jh 37 B RS

] 3-30 7R T AE X AR (R I B AR, AN & A
AL AR, CLKAfF S 1o 0 A RIFTE %717 45, CLKB {5 52 1 3 [
B [T 77 A7 A o

& 3-30 Jh sz BT phaE X
CLKA ADA  ADB CLKB
> R —]
DIA—» _IMput > < nput g
Register Register
WREA Memory WREB
Array
_| Output | .| Output |
Register Register
OCEA—>» <«— OCEB
DOA DOB
EER RN

K] 3-31 R T ED 0 AR T B35 I A AR = AN i &% —
AN, BB (CLKAYE S456] 7m0 A KI5 A NEPE . 5 bk M5 # 6
55 . 18N (CLKB)E 53] T im0 B AU s . et hE A d gE(E 5
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3 ZMN A

3.5 Bk A FEHLAT i A LR

DS891-1.0

3-31 i SR Eh K
WREA ADA ADB WREB OCE
DIA —>»
Input | Memory .| Output
Register Array " Register DOB
CLKA —>
CLKB
B i O X
K 3-32 7 1 b T AR
3-32 i AR Hh
AD
DI —»
Input Memory . Output
Register | Array Register DO
—>
’—> k
CLK °
WRE
OCE
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3 LN 3.6 H P INAF 3R

3.6 RN SR

3.6.1 @&t
i
® 10,000 K5 # i J& 1
It 10 R fR A7 BE /1 (+85°C)
WAL S 2,048 T8
PR TR g R A
B : 40MHz
FYRFERTE]): <16ps
TTHRBRIS ] : <120ms
LI
- BRHEIRERLERTE]: 2.19mA/25ns (Vcc) & 0.5mA/25ns (Veex)(MAX)
- GRFEMERRERME: 12/12mA(MAX)
3.6.2 A RNFERES

3-33 ARPRFmOES

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

DOUT[3L:0] +—5— «—— PROG

NVSTR — «— ERASE

% 3-17 AP AFERE SN

1B S D 57

n=6, X HuhkRZZ, Vik4Tihhlk, Hd XADR[N:3]H T4 — 1,

XADR[N:0]* | I XADR[2:0]H Ti&#—virh 3t —47, —0lH 8 /74K, —17H 64 1
ZH R

YADR[5:0]* | I Y Hibk 2k, M T IEFE AT AR R —5, —17H 64 FIH K.

DIN[31:0] I EAE/ PN SRS

DOUT[31:0] | O G/ R g SES

XE? | X HihEHRE(S S, 24 XE S~ O Ik, BT AT bbb Al A .

YE? | Y HihEERE(S S, 24 YE S O bk, B A bbb Al RE .

SE? | REMBCR AL RS 5, A AL

ERASE | BRES, SR FaER.

PROG | WSS, A

NVSTR | Flash #7615 5, =A%

o [1[=HifES . Hubk(E 5 RIS S b A 8K
o [2]RF Y XE=YE=Vcce I H SE i @ MK I P ER (Tows, Tows) B, SEAEA ZH
). B H B I bk B XADR[5:0]81 YADR[5:0]% 7€ ] «
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3 ik

3.7 Hr 5 T AL AR

3.6.3 A RINFERSER
A RER
* 318 HPEXHER
R XE YE SE PROG ERASE NVSTR
A H H H L L L
eIy ey H H L H
TR H L L L H H
!

3.7.1 Bifv

DS891-1.0

“H” fl “L” FoRit FAE T

3.7 WA E SRR

GWINRF &%) FPGA 7= B F 5 ) DSP HEL R IR . 5 =2 Sk 42

ML) DSP i 7 Bl e F P R E T Re B 5 S0 FE FH R, W FIR. FFT
#it%. DSP AN ptkaefas. REFM AR hFELEIL A,

°
=

DSP >(FF I ThfE:

3 FEE (9-bit, 18-bit, 36-bit) [1)Ieikes

54-bit [ A/ HHE HHIT

2 e A AT Ik LIS 0 s o

TR AL 2% (Barrel Shifter)

R S 55 S E & B (Adaptive filtering through signal feedback)
@5 ] L B 31 HUE (Computing with options of rounding to positive
number or prime number)

SCAF AT AT i LR 55 et

BT

DSP #4THEB T 2o A (EHEAS FPGA BESI . 454> DSP #5559

A~ CFU MIfi B . A DSP A& WA %It BANZHRITEERATINESR
(pre-adders), P> 18 iz {3k 2% (multipliers), F1—A> =% N A LZ 5
IBHHIG(ALUSA).

K 3-34 Jy— N HIT S5 -
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3 ZMN A 3.7 B 5 5 R
3-34 DSP EH 5T
AO[17:0] BO[17:0] PADDSUB[L:0] A1[17:0] B1[17:0] SBI[17:0]  C[53:0]
18 18 2 18 18 18 54
«0” |sDI INC[17:0] “” INC[44:27] & » INA1
MUXB1
y REGC
REG_PADDSUB REGB1 E
54
15 INAL 18 NB1 INC

SBO[17:0] <45

/\A/P/;DDSUN[O]

v

l

Pre-adder

SIB[17:0]

18
SIA[17:0]44
18 MROBO
(i SOBJ[17:0]
A .

_ \ REG_CN'F;_I \ ¥/ CLK30)
ASEL[L1:0] /5> </, CEf30)
BSEL[1:0] /5> </ RESET[3:0]

ASIGN[1:0]7%>
. _ Jg>SOA[17:0]
BSIGN[1.0] /> REGPO | REG_CNTLP | REGP1 MULT
MDO MD1
LOADB | MDI<<18
LOAD
1 Y7 «p’
alusel[6:4] A‘% alusel[1:0] alusel[3:2] Y%Xi
DI ¢ | = 4 ~
CASI>>18—>| 54 A-OUT / alumode{3:0] JF"‘ B-ouT
CASI[54:0] /55 > ////// LOADA={INC[L7:0],INA};
INC—» 3 cout AIJ)A//// LOADB={INC[44:27],INB};
LOADA —> 2 54 . INA={MROB,MROAQ};
o 1 INB={MROB1,MROA1}
RND_INIT—>|
RNDLINIT-1—>]
ALU
5> CASO[54:0]
36
\ 4
DOUT[35:0]
DSP fi b IR U135 3-19 o, WEEw A as ik 3-19 Fir.
7 3-19 DSP i O ik
Uity 11 42 FR 1/0 KA Yi
A0[17:0] [ 18-bit ¥4 A\ A0
BO[17:0] | 18-bit 44 A\ BO
A1[17:0] | 18-bit Fdli A\ Al
B1[17:0] | 18-bit F i\ B1
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3 ZMN A

3.7 Hryfa T A A

DS891-1.0

Uity 1 4 B 1/0 KA Yt

C[53:0] | 54-bit H#Ed N\ C
AN A, T RECER:. FIANES SIA

SIA[L7:0] | FLREERE RS ATAHAR ) DSP ARER 5 45 5 ‘

' SOA, DSP HH M SIA 2| SOA [ LEIR Y [H]

& — AN B
B BRI B, A T4B0ERE:. MANES SIB

SIB[L7:0] | FLREERE RS ATAHAR 1) DSP ARER 5 45 5 ‘

' SOB, DSP HHt N SIB 3| SOB [ ZEIR K [H]

& — AN B

SBI[17:0] | AN A AN, XA

CASI[54:0] | K E AT—4~ DSP ) ALU %\, B Tt

ASEL[1:0] | BN B AR 0 A S AR %

BSEL[1:0] | eI B N IIE R

ASIGN[1:0] | WSS ARFSA0L

BSIGN][1:0] | NG5 B fF5hL

PADDSUBIL0] | ;I% IES BRI IE S , FTATnaS @ 8 sk

CLK[3:0] | IR IRAN

CE[3:0] | I REAS T

RESET[3:0] | 2 rL, BAfEY

SOA[17:0] o MO ERR A

SOB[17:0] 0 ARt B

SBOJ[17:0] 0 iRk AN A Al

DOUT[35:0] 0 DSP i th i

CASO[54:0] o ?Lg iﬁﬁt@élﬂ‘*ﬁ\ DSP BT RIeESE, B
TSR

® 3-20 NEBFFE AR
A Ui S A KB 1

AO register A0 N 27 (7 7

Al register AL Z A7 4

BO register BOFi N\ 25 17 2

B1 register Bl N\ %517 2%

C register CHii N a7 {74

P1_AO register 7 FeHAOKII N FF A7 45

P1_Al register H AL N T A7

P1_BO register Jr B BOIN A7 A%

P1_B1 register FRBBL NG A7 4%

P2_0 register T BRI RN 2 A7 8

P2_1 register 5 F B K LR S N B A7 2

OUT register DOUT#i i 75 174

OPMODE register PR U ) 2 A7

SOA register A7 4 SOA FIR AL

ATme%

DSP ZHICES /RIS, SEHFIN. T A e
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3 ZMN A

3.7 Hryfa T A A

HNES AL T 722 BT i S il e, A N0 N i «
e JiAT 18-bit Hi A\ B B SBI;
e JiAT 18-bit Hir A\ A B SIA.
B N Uity 1S S R B A7 A A R 5 B A
m e TR FPGA F= I HTIn#s n] UAE N Dhae s sdifdi B, SCF 9-bit
o7 55 1 18-bit f57. 5 .
FeiEam
eyt g5 (multipliers) L T RIS < J5, HSRSEiSRyLEHE . FRiLAS AT DARE
B NI9x9. 18x18. 36 x 18 Hi 36 x 36, %y N i Al H i 4 = 47 2R A7 2
A F A — N BT R B AL

e /18 x 36 Rl
e /18 x 18 Feyhse
e U/ 9x09 ek
PN ZZ e ] DL B i — 1 36 x 36 Teiks.
BEREzHEET
4 DSP %2 B oA & — A 54 {5 ALUBA, S 5] ek 28 ThRe 33— 45 s,
i N ity AN A HH ity 8 S AT AT e U S5 B . SCRFI Dh e B 4
o JEiLEiHEIE/O. BUE A FIEUE B Nk s
o RVEINHIHI B0, B B AL C HInENRIEIEE
o HuE A. ElE B FIiEAL C B idiis B

3.7.2 DSP #{ERA B E

DS891-1.0

o ik ZR(multiplier) =
o Tk R In#s(accumulator) i
o JTRVSRAN RINAR A
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3 SN 3.8 I i

3.8 EH4h

BB YR S AT LR X FPGA SiPEREMI N 2 CEZ . GWINRF R
FPGA 7= il 7% &R 8 4% (GCLK), HRERRIZTA VIR
7 GCLK %, iR 424t 1 s i Bl HCLK %895 b4k, ib 36t 1 AR (PLL),
FE IR AN AHFR (DLL) &I e 5 5

3.8.1 £ 5T L%

GCLK &% R4, s Le R ANZRIR, AR IR$EAE 8 /> GCLK M
2%, GCLK FRJ 3 ik b I A0 455 5 FH PR B b oy N5 FADRD X B A 26 W U, &
FH B Bl N LA ST O B B aE

& 3-35 GW1NRF-4B B §hi& iR

1/0 BankO
| |
50 L3
w L R w
Q QD
=[] e
oL L P
| N N |
1/0 Bank2
S 10 Bank D HCLK
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3 ZERI 4 3.8 I

3-36 GCLK RO %GRE

CcE CcE
GClKo_~g 4{; RN ;}’ g . GCLKO
(2] (2]

3 I g
moLE SR
CE CcE
GCLKI _~ 9 | [ o | @ GeLkL

«/%;{2¢ 28 g
m ~_ - m
CE CcE
GClkz 9 | (o 0| 9 cclk2
i P
Ny =
cE CcE
GCLK3 _~ g o 27 | o ccLks
Q 3 4 S o)
EH FEMS

FRL | o ZIRR

GCLK4

2000 3000 a0
/ 198\ / 198\
T
&
\ Ti9s /

(@]
m

CE

jeleld] 3004

GCLK5 GCLK5

iy
T

,_
m
o]
Q
o
EY
w
2
)
m
[
m
o]
=
o]
=Y

C

pi

O

2
o
2

SELECTORI[3:0]

A
/ T:9G \
T
<L
\ T:98 //’
v
< v

k

GCLK6 GCLK6

Hid
l

SE 3:0]

GCLK7 GCLK7

|

;
At
i

i DQCE(Dynamic Quadrant Clock Enable) 7] 32547 /5% 4]
GCLKO~GCLK5, X[ GCLKO~GCLKS5 It4f, GCLKO~GCLKS5 K5 1 P &6
WERANEHEN, MR T 2814 10 S AR ThAE
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3 ZERI 4 3.8 I

3-37 DQCE &#;rEH

CE[ >——+—>»D Q
— P> CLK

——{____> CLKOUT

DQCE

FNSIRH) GCLK6~GCLK7 1 DCS(Dynamic Clock Selector)fz i,
K 3-38 filtz, WIERIZHE T LUETE CRU 76 DU B N 2 [A)Bhas k3, fr
ANty 0 B b

3-38 DCS EOTREH

CLKSEL[S@][:::>F447QAA>

SELFORCE [ >——>

CLKO[ >
DCS —— [ CLKOUT
CLKL[  >—p
CLK2 [ >——p

CLK3 [  >—p

DCS 1] LAFC & A LA T LR
1. DCS Rising Edge # 5%,

HIVAE 2 e B B ) BT R BN R 1, AR Bl BT A
ANFri B, anlEl 3-39 Frr.

3-39 DCS Rising Edge X TR FREE

CLKSEL[U] Js‘.\.’itcﬁ to clkd st next clkb rising E:IgE|

At next clkD rising edge ocutput goes to ™1™

CLKSEL[1] \ | \

At next clk1 rising edge output goes to "1"

CLKOD

CLK1 _ | | | | L . | | | | | | | | / | |
¥ ¥ ¥ ¥

CLKOUT J I I | [ | [ | [ | |

2. DCS Falling Edge 5%,

HIAE 4 AT CE PRI B AR N B S R N R O, AESFT I BN Bh (1 T PRI Jm e
NS B, 4l 3-40 Fros .
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3 ZMN A 3.8 I 4

3-40 DCS Falling Edge #X FTHHFREE

CLKSEL[U] Q switch to okl at nesxt clkl falling EJHL\ |

CLKSEL[1] \ | \At next clkd falling sdge output goss to 0" | At mext ol falling =dg= output gass to 0

CLKD A I I O
CLK1 . 1 [ ] | [

ckout o+ L[ [ [ le f [ 1 I l / [ LI

3. Clock Buffer #5,
AR, DCS faifk i@ i) Clock buffer.

3.8.2 HitHIA

BIUAH PR 2 — P R s ] FLE , TRTARBIAR PR (PLL, Phase-locked Loop).
I AMER SN () 225 I o (S S I PR ER A B8R 15 5 ISR MAR A

PLL AEB8 5L rT AZE& BUIS BhoiiR, J8 I BC E AN R 2 H0m] AgEAT I b
ISR BE (R AN o ) ARAE TR RE L e LU R S T R

PLL f ) 25 #HE K a1 3-41 B
3-41 PLL == H

IDSEL[5:0] ODSEL[5:0]
6 {6
\ LOCK C Lock
Detector —
CLKIN > DIV —»]
PFD > —
> CLKOUT
+ [ VCO |—» VCODIV >
ICP
CLKFB L > CLKOUTP
FDIV —> l«— LPF |e—» PS&DCA >
> 3
y 2 —
F’ 'j—> IV >~ CLKOUTD3
FBDSEL[5:0] [ >——%
'\J—> SDIV |»
> CLKOUTD
| \ \ | Ja A Ja

[T

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

PLL {1285 5 AT LUE I AP PLL IR/ g N, AT DL i i 22
KL EMERNMES . SEN PG T EERE RS 5. PLL FIRBHYE 51T
PLEAME PLL A5 S BB B E N, BT DUl gkl £ 14 R e E
T RN EME T R E RS .

PLL k.
o I AMREHE: 3MHz~450MHz
e VCO EFIIRVEHE: 400MHz~900MHz
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3 &5l

>
&

3.8 4

A\

I

o CLKOUT Hiti 4R y5H: 3.125 MHz~450 MHz
PLL 7 %% N B8 CLKIN BEAT A28 5 CRE A 43550, 1 E A s

fekout = (feukin*FDIV)/IDIV
fvco = feLkout*ODIV

feikouto = feLkout/SDIV
fero = foLkin/IDIV = ferkout/FDIV

foLan AT CLKIN 4%
feLkour N CLKOUT Hil CLKOUTP H 4% .

foikouto ¥ CLKOUTD H #4515, CLKOUTD 2y CLKOUT 434 i 4 .
forp N PFD % AHBTA .

Bprl3E i iH % IDIV. FDIV. ODIV. SDIV SR 3| B SE R K 8 E 5,
PLL % 158 & 3-21 Frno

cece rwNE

£ 321 PLL #iAEX
Uiy 11 44 % 55 iR
CLKIN [5: 0] A L TN
CLKFB A S BRN
RESET LTIPUN PLL 4#E AL
RESET_P LN PLL <1 (Power Down) {55
RESET _| LN IDIV Efif5 5
RESET_S LN SDIV #l DIV3 Efifs 5
IDSEL [5: 0] A AR IDIVAE, i 1~64
FBDSEL [5: 0] | %A A1 FDIV A, o 1~64
PSDA[3: 0] LA BNAS AL B (R THEA )
DUTYDA[3: 0] |#iA BNAS 7 23 e CF BRI 230
FDLY [3: 0] LIPUN CLKOUTP 3l iR %
CLKOUT it TEARAT AN 5 2 L1 B Fr B A
CLKOUTP it A AR AN 5 2 LR B B b A
N S CLKOUT 8 CLKOUTP 434tk (i1 SDIV
CLKOUTD ity B R
” 5l CLKOUT Bt CLKOUTP f4 45t 4 ( 1 DIV3

CLKOUTD3 | ST, DIV AU E N 3)

PLL 8457
LOCK i 1: BiE;

0: KB
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3 ZMN A 3.9 K&k

3.8.3 SiRATH
GWINRF R%1f#] FPGA 7= ) i i 8 HCLK m] LS RE 11O 58
REBUE AL, 2T T VRPN B 5] 20 B B AL fde L weth i, anfd 3-42
Fiom o

3-42 GWINRF-4B HCLK ==&

1/0 BankO
| |
5l BE
W L R w
o — — 3
oL LA
| L] L |
1/0 Bank?2
[ Josank [[]Heik

3.8.4 HEIRHHitHIR

GWINRF Z %[ FPGA 7= e fit 7 iR BiAH . ZEIR8iAH3F (DLL,
Delay-locked Loop) H)Zhfetedani&l 3-43 s,

3-43 GWINR HIZER SR~ EE

RESET ———|

———» STEP
STOP ———»

DLL
CLKIN ———»|

——>» LOCK
UPDNCNTL ———>|

CLKIN HRIFEfL$E T GCLK FIAHARH] HCLK.

HEIL ) STEP {5 521 RIAHA0K) Bank #, #ltn: M DLL =4
1125 STEP <% %] Bank2 [#) HCLK. [A]IF 55 STEP i a] i i A1 k1% 21 F
P,

3.9 &

YE A% CRU I #kb 78, GWAINRF %7411 FPGA 7=ttt 7T R+ 5
LR TER, EHTReh . rerffge. BREMEH TSR ERES.
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3 LN 3.10 & REENM

310 2 /EEN

GWINRF R%f) FPGA F= i & — N HMNEREEMN MY, Hik
EER BN E E, o] FERDIRP EA e R P R 5 B AL, CFU fTI/O
W B A7 2R ] DA AT iR

3.11 RiIZECE

GWINRF %] FPGA 7=/ 32 f SRAM 4w i A1 Flash Zifs. Flash %
FEAE QRS2 35 N Flash 22t 52 88 4k Flash 2R .

GWINRF 7 1) FPGA B 7 SRR @ A ) ITAG FCE RIS, 32
a2 SRR E 1 GowinCONFIG Fe B, THRLIA 6 FifE=: AUTO
BOOT. SSPI. MSPI. DUAL BOOT. SERIAL 1 CPU. Jif e
JTAG 1 AUTO BOOT #5. 45 2155 0L_(Gowin FPGA /% in i FEH &
FHD-

3.11.1 SRAM g

GWINRF &%) FPGA ;= /i 32 SRAM 4w fs, Sk FH G FEER
L= AE/

3.11.2 Flash 4&%%

Flash 2% 1) FC B 335 A7 78E N Flash Boc. BHLE, 0B 2088 A
M Flash #0414 5] SRAM BC & $.70. 75 E RS LA A RITAT 58 B 1Y
FCE, IXRMECE TRy “ BRI R B/ R 3 7

GWINRF £%1/] FPGA P23 hn 17 ITAG iZE A 4, BPasfhsZ
FREAEWEAE T/IRS SN TE ITAG #0492 K N Flash 50408
Flash [F44E, dnfeid fE rh a3k T DA% B8 s A I BEC B 1B 5 TAE, e seli)a,
I FEP il RECONFIG_N B A] S8 R AE 2R o MRARFMEIE & B T 7E 2R 6 [H]
KAH T EA e A3 B

GWINRF £ %] FPGA ;=i id S Fr /M Flash gm s =X sh =,
VEAZE BiE S I (Gowin FPGA /272 44 F2I0 B F ).

3.12 KGR

GWINRF R%1f) FPGA F= i Wk 7 — N W imdi, g #2948 MSPI
YRR IR PR YR, A B AR B a8 3-22 Fis o
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3 ZERI 4 3.12 N IR
£ 3-22 GWINRF-4B H A &R 59 4 H 35 3R i T
(50 A (52 A (52 B
0 2.1MHZ! 8 7.8MHz 16 15.6MHz
1 5.4MHz 9 8.3MHz 17 17.9MHz
2 5.7MHz 10 8.9MHz 18 21MHz
3 6.0MHz 1 9.6MHz 19 25MHz
4 6.3MHz 12 10.4MHz 20 31.3MHz
5 6.6MHz 13 11.4MHz 21 41.7MHz
6 6.9MHz 14 12.5MHz 22 62.5MHz
7 7.4MHz 15 13.9MHz 23 125MHZ?
L
o [1] Bl iR
o [21NEH T MSPI ZrfEts
BN RG] DA H PR AR YR, I G E TAES L, n) BLR A
Z 1K 64 PR B IR
GWINRF-4B 34 i ik mf LU i R 24 ik 545 21
fou=210MHz/Param.
H A 5% Param NECE S%, JUHEN 2~128, H I FHBEL
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4 HURFE 4.1 TAESAE

S

!
AR HEFE I AR S5 e TARVE I P9 48 F = 2 2F, 8 AR 26 e TARVE I s it =
%, W FERAMFAL P SR REAE AR ) A4 B AR F 5 o N IE % TR

4.1 TE%H

41 B EKREE
B g BAME | KA
Ve LV hiA A% HL -0.5V 1.32V
UV WA A% L -0.5V 3.75V
Vceo I/0 Bank HiJs Hi & -0.5v 3.75V
Veex At S LY P 1 -0.5V 3.75V
Storage Temperature AR E -65°C +150°C
Junction Temperature gl -40°C +125°C
SoC Operating Temperature Range | SoC T{Ei& & -40°C +85°C
8(1)_(; WCr)itpeeratmg Temperature for SoC OTP ‘S /i i 40°C +85C
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4 WA 4.2ESD T*:fE
=42 HETIEGHE
B i ik /ME IZPNEN
v LV A HL A 1.14V 1.26V
« UV FRA % o 1.71V 3.465V
Vceox I/0 Bank HLJ5 Hi & 1.14v 3.465V
Veex R 2.375V 3.465V
VBAT1 SoC Hitifftr 1 H /% 2.3V 3.6V
SoC Hiifitrl 2 M, RIXDIFESEL 0~14 1.05V 3.6V
VBAT? SoC Hitifitrl 2 M, RIXEDFESELH 15 1.25V 3.6V
SoC Hiifitrl 2 M, RIXDHFESEL 16 1.45V 3.6V
SoC Hiifitr 2 Mk, RIXDFESEL 17 1.7V 3.6V
ghim (FIkgR) . .
Tacom (Junction temperature Commercial operation) oc +85¢
SER (k) . .
Tano (Junction temperature Industrial operation) 40¢C +100C
SoC Operating - 04 o
Temperature Range SoC Lffiif 40C +85C
SoC Operating
Temperature for SoC OTP S#{EE -40°C +85°C
OTP write
!
ANl G B RS B 2% _(GWINRF-4B 75/ Pinout A1),
*® 43 BELEARE
B i iR & /MA BRI SN
LI HL R B R
Trave | (Power supply ramp rates for 0.01mV/us | - 10mV/us
all power supplies)
HLIh HL . TR RER
Trave_s (Battery ramp-up slope) 1Vius 3.6Vius
® 44 BRI
HFR ik % = PNE
1/O %y N BRI IR
Ins (Input or I/O leakage current) O<Vin<Vin(MAX) TBD
4.2 ESD ¥ 8E
% 4-5 GWINRF ESD - HBM
At GW1NRF-4B
QN48 HBM>1,000V
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4 BRI 4.2ESD k¢
% 4-6 GWINRF ESD - CDM
Flas GWI1NRF-4B
QN48 CDM>500V
K47 EETECENNERBSEE

e it 1k wR/MA WRME | RN

o |(/Io iﬁi)\i}i%} gﬁifﬁ Veco<Vin<Vin(MAX) - - 210pA

ILshiH nput or
leakage) OV<Vin<Veco - - 10pA
110 FHi s

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

/O T LR

lpp (|/O Active V|L(MAX)<V|N<VCCO 30|.1A - 150|JA
Pull-down Current)

SN ARAFAIG FE
FREEHLIR

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

SRR v R
FREEHLR

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

SRR
£ H

lsHLo EEU%CSEE?)IILd Low 0sVinsVeco - - 150pA
Overdrive Current)

SRR e T
£

lsHHO EEU%CSIE-?‘O/)II(;High 0sVinsVeco - - -150pA
Overdrive Current)

SR PR R s

Veur L% (Bus hold trip ViL(MAX) | - Viu(MIN)
points)

/O 7
¢l (I/O Capacitance) SpF 8pF
Vceo=3.3V, Hysteresis= Large - 482mV | -
Vceo=2.5V, Hysteresis= Large - 302mV | -
i DGR Vceo=1.8V, Hysteresis= Large - 152mvV | -
CIPANSIAE ] .

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

Vceo=1.8V, Hysteresis= Small - 75mV -
Vceo=1.5V, Hysteresis= Small - 47mV -
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4.3DC

4.3 DC BS54
4.3.1 B7SHR

DS891-1.0

7 4-8 7S HL (Static Supply Current)!
4 Fx ik BEERE | B4 BRI
lee Core HLJEHLIT(Veex=3.3V) LV/UV GWINRF-4B | TBD
o Veex VR I (Veex=3.3V) LV/UV GWINRF-4B | TBD

Veex B L (Veex=2.5V) LV/UV GWINRF-4B | TBD

lcco /0 Bank HLJ5 B3 (Veco=2.5V) | LV/UV GWINRF-4B | TBD

!

[1]T,=25C
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4.3DC

DS891-1.0

% 4-9 SoC DCDC BEERE# 5, VBAT2=3.0V

S w/MA S AUE ZPNIEN <¥{y2
e 3.0 - mA
RIER, RIENFRER O 2.2 mA
RIERE, RIEThHEH 1 2.4 mA
RIERE, RIET)HEL 2 2.8 mA
RIERA, RIET)ZTE 3 2.9 mA
RIERR, RIET) RGN 4 3.0 mA
RIEA, RIET)ZEYH 5 3.1 mA
RIEMA, RIET)ZE 6 3.2 mA
RIERA, RIETHHEH 7 33 mA
RIEMA, RIETHHE 8 3.4 mA
RIEHEA, RIRTNZER 9 3.6 mA
RIEEA, KIETNFEER 10 3.8 mA
RIER, RIED)FRER 11 4.1 mA
RIER, RIEV) LR 12 4.3 mA
RIER, RIEV) LN 13 4.6 mA
RIER, RIED)ZHRELR 14 5.2 mA
RIERE, RIETFRELH 15 5.6 mA
RIEHEA, KIETNZEEER 16 7.5 mA
RIEEA, RIRTNZRER 17 9.9 mA
RC Fah 0.2 mA
AR B 0.4 mA
ECC ROM {3 4T 0.7 mA
IRAM1 f¥] Coremark iz 1.2 mA
OTP f£] Coremark i 1.6 mA
MEARAR S, KA RC 1.0 uA

MEAR A, A XTAL 0.95 uA

TR R AR A X 0.65 uA

POy N it 5 nA

CEMEMSEE = 10.3 mA
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4.3DC

DS891-1.0

% 4-10 SoC DCDC FEERE#&, VBAT2=15V

S w/MA S AUE ZPNIEN <¥{y2
e 5.8 - mA
RIERE, RIETNHRER O 4.1 mA
RIERE, RIEThHEH 1 45 mA
RIERE, RIET)HEL 2 5.3 mA
RIERA, RIET)ZTE 3 5.5 mA
RIERR, RIET) RGN 4 5.7 mA
RIERE, RIETHHREH S 5.8 mA
RIEMA, RIET)ZE 6 6.1 mA
RIERA, RIETHHEH 7 6.3 mA
RIEMA, RIETHHE 8 6.6 mA
RIEHEA, RIRTNZER 9 6.9 mA
RIEEA, KIETNFEER 10 7.3 mA
RIER, RIED)FRER 11 7.8 mA
RIER, RIEV) LR 12 8.3 mA
RIER, RIEV) LN 13 8.8 mA
RIER, RIED)ZHRELR 14 9.9 mA
RIEEA, KIETNHEER 15 10.7 mA
RIEHEA, KIETNZEEER 16 12.7 mA
RIEEA, RIRTNZRER 17 14.8 mA
RC Fah 0.3 mA
AR B 0.7 mA
ECC ROM {3 4T 1.3 mA
IRAM1 f¥] Coremark iz 2.4 mA
OTP f] Coremark il 3.2 mA
MEARAR S, KA RC 1.0 uA
MEAR A, A XTAL 0.95 uA
TR R AR A X 0.65 uA
POy N it 5 nA
CEMEMSEE = 21.2 mA
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4 BRI 4.3DC

4.3.2 RF &%
* 411 R RIRSH
SH ik e BME OB | Bkl |
Eﬁﬂﬂﬁ%ﬁg %Z’Kﬂ]ﬁ% fLFXTAL 32.768 KHz
BLFEINR T2 T
P R 2 AR TE A | dfO/fOLrxra -300 -20 - ppm
AN LAY N 2
Equiv. series Res | ESRLFXT
R . AL - 55 100 kQ
ZETERHA CLLFXTAL | - 6 - pF
K412 5 RIRSHE
SH i He BAME | R | mok | B
mmIRAIR | FEARThREE fxraL 48 MHz
BLFEINEE N 72 i
WIRRZE | RasEth. RIS | dforfo : : +50 ppm
HARANZE
sy I‘Equn//r. s;erlei Res. ESRxraL 20 - 80 kQ
FEOTER A CLXTAL 6 8 10 pF
XK 4-13RF EAXSH
ZH ik RS & /MA HAME | BRONME | A
RF % ANFE T BV ZN - 50 - Q
WMANRS RS | e Sn - - -8 dB
LU BTLEIM PHY | Rgr - 1000 - Kbps
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4.3DC

K 4-14RFEESH
ZH) ik 55 5 /ME WMAME | RN | BT
TX EZEH O | Prxo - -33.5 - dBm
TX ESEH 1 | P - -29.0 - dBm
TX R 2 Prx2 - -17.9 - dBm
TX TR 3 Prxa - -16.4 - dBm
TX Dh&EER 4 Prxa - -14.6 - dBm
TX DR 5 Prxs - -13.1 - dBm
TX YIRER 6 Prxe - -11.4 - dBm
TX ThHER 7 Prx7 - -9.9 - dBm
P TX ThZ554 8 Prxs - -8.4 - dBm
TX DhHEH 9 Pxo - -6.9 - dBm
TX EE2010 | Prxao - -5.5 - dBm
TX WHEEH 11 | Prxy - -4.0 - dBm
TX IR 12 | Pryae - -2.6 - dBm
TX RSG5 13 | Pryas - -1.4 - dBm
TX hHEESR 14 | Prxaa - 0.4 - dBm
TX IR 15 | Pryas - 25 - dBm
TX D% 16 | Pryas - 4.6 - dBm
TX IREH 17 | Prxaz - 6.2 - dBm
2 i ThiE 0 11 T 55 5y Prx2 - -50 - dBm
3 Mg ThEE 15; 500 . o Prxs - -60 - dBm
4 B % ThAE Prxa - -50 - dBm
ggﬁ D Afe 1150 ; 150 KHz
ﬁg LRSS Afc_pkt - - 50 KHz
By ST B ARIAT - - 400 Hz/ps
A A R Afmod - +250 - KHz
WA AR EK | | fors| = 2MHz - - -20 dBm
ﬁi:‘ Eﬁi%ﬁ‘] .
;szé&bg%? [fors| 23MHZ | (fotfors) - - -30 dBm
A% Ak i T

DS891-1.0
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4.3DC

£ 4-15 RF EEH
e ik =] BAME | BLRME | BOKME | A
1Mbps, 37 FHif#E | - - -94 - dBm
R P2t T RER
1Mbps, 255 FHi % | - - -93 - dBm
R KREINSE | 1Mbps, 255 FHifi% | Rar - 0 - dBm
[F] 4514 (OMHz) CN0_MHz | - 6 - dB
HAT+IMHzZ T30 L MA 4 i dB
FHAR+2 MHz T3¢ ZC/ 2 MH | -25 - dB
FHAR-2 MHz 3t Cll-2_MHz | - -18 - dB
W N PLTHERE C/l+3 MH
5 H141+3 MHz T4k =R 33 : dB
FHAR-3 MHz F#L C/-3_MHz | - -32 - dB
AHAR
>+4MHz and <+10MH 3’2'4'10—'\" i 35 i dB
z Tt
FHAR=£10MHz C/1210_mHz - -43 - dB
30MHz — 2000MHz -30 - - dBm
» ‘ . 2003MHz — 2399MHz 35 i i dBm
AN TPLRE 5 5
1 484MHz — 2997MHz 35 ] ] dBm
3000MHz —
12.75GHz -30 - - dBm
—%f. _ _f.=
];:xz—z fi-f> and f2-fi=+3M i i 45 i dBm
frx=2*f1-f fo-fi=+4M
Elﬁ :lxz 1-12 and 2-T1 ) ) 45 i dBm
=2*f. fi=
];:xz 2*f1-f> and f>-fi=+5M i i 45 i dBm
F=30MHz — 88MHz - - - 57.4 dBm
T B F=88MHz-1GHz - - - 57 dBm
F=1GHz-12.75GHZ - - - -47 dBm
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4.3DC

43310 BSE&%

DS891-1.0

#4416 1/0 HETIERH

475 T RZAY Veco(V) AT RZEY Vrer(V)
&/ME AR = PNE &/ME SRR = FNE]

LVTTL33 3.135 3.3 3.465 - - -
LVCMOS33 3.135 3.3 3.465 - - -
LVCMOS25 2.375 2.5 2.625 - - -
LVCMOS18 1.71 1.8 1.89 - - -
LVCMOS15 1.425 15 1.575 - - -
LVCMOS12 1.14 1.2 1.26 - - -
SSTL15 1.425 15 1.575 0.68 0.75 0.9
SSTL18 | 1.71 1.8 1.89 0.833 0.9 0.969
SSTL18 1l 1.71 1.8 1.89 0.833 0.9 0.969
SSTL25_| 2.375 2.5 2.645 1.15 1.25 1.35
SSTL25_11 2.375 2.5 2.645 1.15 1.25 1.35
SSTL33_| 3.135 3.3 3.465 1.3 15 1.7
SSTL33_lI 3.135 3.3 3.465 1.3 15 1
HSTL18 | 1.71 1.8 1.89 0.816 0.9 1.08
HSTL18 I 1.71 1.8 1.89 0.816 0.9 1.08
HSTL15 1.425 15 1.575 0.68 0.75 0.9
PCI33 3.135 3.3 3.465 - - -
LVPECL33E 3.135 3.3 3.465 - - -
MLVDS25E 2.375 2.5 2.625 - - -
BLVDS25E 2.375 2.5 2.625 - - -
RSDS25E 2.375 2.5 2.625 - - -
LVDS25E 2.375 2.5 2.625 - - -
SSTL15D 1.425 15 1.575 - - -
SSTL18D | 1.71 1.8 1.89 - - -
SSTL18D I 1.71 1.8 1.89 - - -
SSTL25D _| 2.375 2.5 2.625 - - -
SSTL25D I 2.375 2.5 2.625 - - -
SSTL33D_| 3.135 3.3 3.465 - - -
SSTL33D_I 3.135 3.3 3.465 - - -
HSTL15D 1.425 1.575 1.89 - - -
HSTL18D | 1.71 1.8 1.89 - - -
HSTL18D_lI 1.71 1.8 1.89 - - -
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P 4.3DC A
& 4-17 10B Hi5 DC BHS4$571%(IOB Single - Ended DC Electrical Characteristic)
PR Vie Vi VoL Von loL low
Min | Max Min Max | (Max) | (Min) (MA) | (MA)
4 4
8 8
Iﬂch:lTng?S,% -0.3V | 0.8V 2.0V sev Y Voco-0.4Y 12 12
24 | -24
0.2V Veeo-02V | 01 |01
4 4
8 -8
LVCMOS25 | -0.3V | 0.7V 1.7V sev Y Voo 0V P10
16 | -16
0.2V Veeo-0.2V | 0.1 | -0.1
4 4
0.4V Veeo.0.4V | 8 8
LVCMOS18 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V TERET
0.9V Veeo-02V | 01 | -0
0.4V Veeo-04V | 4
LVCMOS15 | -0.3V | 0.35*Vcco 0.65*Veco | 3.6V 8 8
0.2V Veeo-0.2V | 01 | -0.1
0.4V Voo 04V |2 2
LVCMOS12 | -0.3V | 0.35*Vcco 0.65*Vcco | 3.6V 6 -6
0.2V Veeo-02V | 01 | -0
PCI33 -0.3V | 0.3*Vcco 0.5*Vceco 3.6V| 0.1%Veeo | 0.9Veeo | 1.5 | -05
SSTL33 | | -0.3V| Vger-0.2V Veeet0.2V | 3.6V 0.7 Veeo-1.1V | 8 -8
SSTL25 | | -0.3V| Vrer-0.18V | Veert0.18V | 3.6V 054V | Veco-0.62V | 8 8
SSTL25 Il | -0.3V | Vrer0.18V | Vreet0.18V | 3.6V | NA NA NA | NA
SSTL18 Il | -0.3V | Vrer0.125V | Vrert0.125V | 3.6V | NA NA NA | NA
SSTL18 | | -0.3V| Vrer-0.125V | Vegrt0.125V | 3.6V | 0.40V | Veco-0.40V | 8 8
SSTL15 | -0.3V| Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL18 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 -8
HSTL18 Il | -0.3V | Vrer-0.1V Veeet 0.1V | 3.6V | NA NA NA | NA
HSTL15 | | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V 0.40V | Veco-0.40V| 8 8
HSTL15 Il | -0.3V | Vger-0.1V Veeet 0.1V | 3.6V NA NA NA | NA
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4.4 FF Rk

# 4-18 I/O £4% DC HS$51%(I0B Differential Electrical Characteristics)

LVDS25
HFR e AR A NI % BRI 5 o NI - <X 172
LTPNGENES
Vina,Vine (Input Voltage) 0 2.4 V
AR R Half the Sum of
Vew (Input Common Mode Voltage) | the Two Inputs 0.05 235 |V
. N . . Difference
AN L]\
V1Hp 12_5;]1 iﬁﬁ )I\dlj % (Differential Input Between the Two | £100 - - mV
reshold) Inputs
, Power On or
I i NFE R (Input Current) Power Off - - +10 | pA
5y H! 75 FL S (Output High Voltage _
Vo for Vop of Vou) Rt =100Q 160 |V
1% HL S (Output Low Voltage B ] ]
VoL for Vop of Vo) Rt =100Q 0.9 Vv
7= *ﬁ LR (OUtpUt VOltage (Vop - VOM);
Voo Differential) R1=1000 250 1350 1450 | mV
G i R < R P el |
AVop (Change in Vop Between High - - 50 mV
and Low)
Vos 1 (Output Voltage Offset) (FYO_P1 OJQ Vow/2, | 1 195 | 120 | 1375 |V
=
% E A5 AF (Change in Vos ] ]
AVos Between High and Low) 50 mv
ks Vop = OV W%
I % FLIR op. - - 15 mA
s FH B IR B
4.4 FFR4FE
4.4.1 AEBFF R
7 4-19 CFU HWEBRTFS#
TSR .
4k ik = Hfir
Min Max
tLUTA_CFU LUT4 ﬁﬂ(LUT‘l delay) - 0.674 ns
tLUTS_CFU LUTS EE(LUTS d8|ay) - 1.388 ns
tLUTG_CFU LUT6 EE(LUTG delay) - 2.01 ns
tLuT7_cru LUT7 ZEIE(LUT7 delay) - 2.632 ns
tLUTS_CFU LUTS ﬁi&'(LUTS delay) - 3.254 ns
" BAL/SE AL 3 A7 S i H I E] (Set/Reset to | 186 ns
SRCFU Register output) '
B b 21 75 47 2% 4 H B[R] (Clock to Register
tco cru output) - 0.76 ns

DS891-1.0
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4 S HE 4.4 FF Rk
% 4-20 B-SRAM HZHFESH
" HEEER .
S
s ik Min Max <R }v2
: B 6 0SB BE O A B (Clock 0| | ga0 | e
COAD_BSRAM output from read address/data) '
¢ I b 3] 25 17 &% % H 15 7] (Clock to output | 056 | ns
COORBSRAM | from output register) '
% 4-21 DSP AR FES#
. " WL 5, i
EAi A Min Niax FAA
¢ I b 1% N\ 27 A7 2% 115 18] (Clock to output | 480 | ns
COIR_DSP from input register) '
. I 2R 7K B A7 A% B[R] (Clock to output | 2 40 ns
COPR_DSP from pipeline register) '
. I b 1% tH 27 A7 4% 1 18] (Clock to output | 084 | ns
COOR_DSP from output register) '
4.4.2 SpERFF RS
= 4-22 SN KB
-4 -5 -6 VN
i Al 8 - : : FAA
Min Max Min Max Min Max
Clocks TBD |TBD |TBD | TBD |TBD |TBD | TBD | TBD
Pin-LUT-PinDelay TBD |TBD | TBD |TBD | TBD | TBD | TBD | TBD
General /O Pin| pn 'tgp |TBD | TBD |TBD | TBD |TBD | TBD
Parameters
% 4-23 AN SRR N ER
2R e w/ME LA NE
. e PR H A (0 ~ +85°C) 106.25MHz | 125MHz 143.75MHz
MAX T ERM I % (-40 ~ +100°C) | 100MHzZ 125MHz 150MHz
tor i i Duty Cycle 43% 50% 57%
topyr | HHES 8P Period Jitter 0.01UIPP 0.012UIPP | 0.02UIPP
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4.5 HI R4 AL U

4.5 ARINFERESHH
4.5.1 DC BB 5454 1

(T; =-40~+1007C, Vcc = 1.08~1.32V, Veex = 1.62~3.63V, Vss = 0V)

* 4-24 HPIRFE DC BSHE
NI} Wake-up
X 5% =NV R %
B/ 28 Ve | Veor <R v e %A
o L (wh /N, 2 100%,
25ns)1 2.19 0.5 mA NA VIN = “1/0”
G looy? 0.1 12 mA | NA
B 0.1 12 mA NA
TR 0.1 12 mA NA
XE=YE=SE= “1” ,  T=Ta
. . F| T=50ns 2 I&], /0O RN
= 2 7 k L
Ejzfsigfiu‘z%{)}m lecz 980 | 25 WA NA OmA. T=50ns ZJa, P&
PO, 11O HIHLI N AT
ML FL
’/f%*ﬂ*;%ﬁ Isg 5.2 20 lJA 0 VSS\ VCCX ﬂ:ﬂ VCC
FE!
o [1XEBENEI- R, EEBRES S T P ERE.
o [2]lcca TE Trew AN RIS S ] B 15
- AR Tnew< Tace
- Thew = Tacc
- Tacc<Tnew - 50NS: lccy (neW) = (ICCl - ICCZ)(Tacc/TneW) + lce
- Thew™50ns: lcc1 (I'IE,‘W) = (ICC1 - ICCZ)(Tacc/Tnew) + 50ns*lcco/ Thew + Ise
- t>50ns, lcco=lsp
e  [3]M wake-up time [IZ R ZIFFUE Ve SZUAT 1.08V.
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4.5 HI R4 AL U

4.5.2 BFF&% 156

DS891-1.0

(TJ = -40~+100°C, VCC = 095~105V, VCCX = 1.7~3.45V, ng = OV)
* 4-25 AP WHFNFSEFIER
PR ZH 5 w/ME =N L2
WC1 - 25 ns
TC - 22 ns
iy fi i fe 2 BC Tace” - 21 ns
LT - 21 ns
wC - 25 ns
O R B 55 B0 KA A i 2 S ) Thvs 5 - VIS
BHE A7 DR FF IS [A) Tovh 5 - us
Bl A7 ORI 1) AR 45 BR) Tovh1 100 - us
B AT it ) Gt A2 L SIS ] Togs 10 - us
G P DR IS 1) Togh 20 - ns
S 1] Toog | 8 16 s
5 A& I (1] Tupr >0 - ns
B DR FF IS ] Tuwnd >0 - ns
FEHIE 5 B 5 R R N (R Teps -10 - ns
SE B AF E S ] Tas 0.1 - ns
SE ik i) v LTI ) Tows 5 - ns
M hEPECHE ST [A] Tads 20 - ns
bk /R PR AR I [ Tadn 20 - ns
B G ORI ] Tan 0.5 - ns
WC1 Tan 25 - ns
. . TC 22 - ns
Et&%iﬁﬂﬁhﬂ%h Irf BC 21 - ns
LT 21 - ns
wC 25 - ns
SE ik T i [A] Trws 2 - ns
PR S 1 (18] Trev 10 - VIS
KA A7 T 18] T’ - 6 ms
PR [A] Terase 100 120 ms
HEARPERR I 1] Tme 100 120 ms
et L BN R Wake-up B [H] Tui_pd 7 - us
REHLORF IS (8] Tsbh 100 - ns
Ve B2 1] Tps 0 - ns
Veex TRAFI TH] Ton 0 - ns
E!

o [IIXLEBEME W RER TN
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4 HURFE 4.5 HI R4 AL U

o [2liXULHME A A, 5 SEhR o I

e [3]7EfE'5 XADR.YADR.XE Ml YE {55 UG, Tace FIHFUEET ] SE 155 1) LI
B A RIS DOUT #RARAT E R E R — KA R E 4G

o [A]Ty, WA S E A B EE T — RIE bR 2 AT i RARS R), [/ —/MbbkfE R —
PR 2 BUANBEME S NI A — ANERE R ICE N — B BT A BEE S5 NI . IXFHER
Hl T 2 e X R

o [SIFTAMIIEAA Ins B EFHIESTE AT Ins ()R B A 18] ;

o [6]#%#I{55 X. YADR. XE Ml YE (55 T B2 DIREF Tace IS A, Tace A SE I _ETHIT
AP

4.5.3 E{ERTFE
4-1 A PIRFEERENF

XADR

XE
YADR
| Tas)) *
YE o i
7T mﬁ/
“ = e » " Tows b
' ' Ti ' '
SE ; I ™ \ ; I ; Tdh
L R
Tdh

-1«

&
i: Tarc ¥ Taco »
DouUT [ ? ;

4-2 A PN RERIERF

SE I
ERASE
_'Twhdl‘_

XADR

—w T
XE Fa— N
YADR
YE
DIN

Topr T . : " Trow .:
PROG 1 t = ot A
NVSTR + £ = o 3;_/7
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4 BRI 4.6 YmFEHE D bt

4-3 AP IAEERRENF
YE T
SE S
¥ADR T
YADR
—p T

XE LS .
ERASE ' Twh L

o Twpr Tnws - Terase ;!: Tnhwv ™ 7 Trgov [
NVSTR — % + i !

4.6 HRIZFEOF FHRE

GWINRF 7=/ ) GowinCONFIG it B £ ik 6 F, WFEHE3)
BiR. AR, MSPI B, SSPI#ix. CPU #ix. SERIAL #iz, i
A= EIES W (Gowin FPGA /=548 4 7210 B -F ).

4.6.1 JTAG EBRFOFFiRE

GWINRF 2751 FPGA 5= i1 JTAG it B #1454 IEEE1532 FriEf
IEEE1149.1 i1 44 briE

JTAG B B 15 A2 K LR B R 32 FPGA #3441 SRAM 1, i L 5 Fic
BHIEER,

JTAG gm0 7 B an &l 4-4 Fos.
4-4 JTAG HEEANFREE

Tk : Ttckftco | : Tickp ; Tickh ; Ttckl
. i Tips Tiph : Ttckftcx
DI : ;
™S X X
0o valid data valid data
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4 HURFE 4.6 G4 i3 hr ik
%X 4-26 )TAG RBEEXHFSH

LI | ZEE X BAME | BKME

Tocs TCK I it 24 tH AR 7] (Time from TCK 10ns
falling edge to output)

T e TCK ~ %?&?Uiﬁ H %Kﬂﬁﬂ“ /6] (Time from TCK 10ns
falling edge to high impedance)

Tickp TCK I JE # (TCK clock period) 40ns

Tickn TCK %= H~FJ /] (TCK clock high time) 20ns

Tieu TCK B2k B P[] (TCK clock low time) 20ns

Tips JTAG M &AfE (JTAG PORT setup time) 10ns

Tiph JTAG O{-¥FHf ] (JTAG PORT hold time) 8ns

B 7 2 B EEOR, T MSPI AR EUHEAT g R0 75 il 2 LA 2% A

e MSPI #IO1{##E

IR IR B T — R WA, RECONFIG N % 5“NON-RECOVERY”

.

o JRBFIIGNAE

T R A MR I RECONFIG. N — MG HL P ik

4.6.2 AUTO BOOT &3\ O K FirE

AUTOBOOT & 5 2= 2 SARE 6 /N B I8 K ) FPGA 72 ) Ik ) 422
TEREVE Q3 ) —Fh e B AR 2R, O E R E AN E T,

FPGA Bl 0] H 4T M N B Flash 2B B B8 5 R 2 n#k .

B Flash 1 B i FEd JTAG BEH %A, BB EAJq, K HSF ke
fil’x RECONFIG_N & HEHr FH B B E, PR EMEIESE I E

4'5 FEZT_\‘O
45 EFH EFERNFE

VeoMVeoxVeco %

'
wl

x

Tportready

READY

ez

DONE

DS891-1.0
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4.6 g FE4% LI Py bR

4-6 RECONFIG N fit &z i E

RECOMNFIG_M \i

READY \?

DOME u—k
Trecfgtdonel

!f_..hh

g

Trecfgiw

»

;ﬁTre cfgtrd?n Treadylw

RN > 2 H 4k 4-27 Fios.

% 4-27 3 EHHA RECONFIG N it & FESH

SHATR

SHE N

e /IME

SNl

1
Tportready

Vee, Veex & Veco 2 READY ) EFFASESE] (Time from
application of Vcc, Veex and Veeo to the rising edge of
READY)

50us

200us

Trecfglw

RECONFIG_N fikfi-F kb %2 2 (RECONFIG_N low pulse
width)

25ns

Trecfgtrdyn

RECONFIG_N T4t %] READY & H T} [a] (Time from
RECONFIG_N falling edge to READY low)

70ns

Treadylw

READY 1k H Pk 92 5 (READY low pulse width)

TBD

Trecfgtdonel

RECONFIG_N K445 DONE {%H, P 8] (Time from
RECONFIG_N falling edge to DONE low)

80ns

!

MODEOQ=0 I} #5£(1) b H & 5} [8] )y 200us, MODEO=1 i 4 50us.

4.6.3 SSPI {2 O R

SSPI LB, Bl FPGA fE NMEsE, HAMIE Host i@id SPI #: 0%
FPGA F= i T L &

DS891-1.0
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4 BRI 4.6 YmFEHE D bt

4-7 SSPI 4w HEN I - B

READY I[
éTread\ﬁcsI ‘W’
SSPI_CS N i § . :
CLKHOLD M
o Tsspis Tsspih ¢—— Tsclk e ¢
SCLK —'—\—/jﬁ :
. Treadytsclk g ‘m’ I Tsclkftco ™ | Tsclkftex
S0 { valid data X valid data >—
F RIS P 2Nk 4-28 s
% 4-28 SSP1 A FSH
ZHREE | SRS X &AME | &mKME
Tsclkp SCLK k% E #1(SCLK clock period) 15ns -
Tscikn SCLK %=y H P [8] (SCLK clock high time) 7.5ns -
Tsciki SCLK I8 FE P [A] (SCLK clock low time) 7.5ns -
Tsspis SSPI PORT &7} [A](SSPI PORT setup time) | 2ns -
Tsspin SSPI PORT fR##H}[E](SSPI PORT hold time) ons -
T SCLK T P& Sl Kt i Hi e ZE(Time from SCLK | 10ns
sclkitco falling edge to output)
T SCLK " F&I S4B 4E(Time from SCLK | 10ns
sclkitex falling edge to high impedance)
Tesnhw CSN f& B~ kb 56 B2 (CSN high time) 25ns -
- READY L7t %] CSN {H Fi} 8] (Time from
readytesl READY rising edge to CSN low)
- READY FJH#F S5 —A> SCLK I )(Time from | o ]
readytsclk READY rising edge to first SCLK edge)

B T2 DR, ] SSPI AT g FE I 75 2 LR 2614
® SSPI ¥ IOffiRE
RS VIRIRFE BT — X ZmFERT, RECONFIG_N %A
“NON-RECOVERY” JR%& .
o EEF I gmTE
T E L A WAEE I RECONFIG_N — /MG HL ik
4.6.4 MSPI #8233 O B FAR

MSPI Bt B, Bl FPGA fE T 884F, iEid SPI #1033 \4hE Flash
TLEL D B AR . BRiA MCLK #i% & 2.1MHz, MCLK Kk JE 2 +/-5%.

MSPI Zi FEAE AR BC B #08s 5 N SME Flash 2 5, 75 2R il fid
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4 BRI 4.6 YmFEHE D bt

X RECONFIG_N #8728 hl & . R —R E 31 MSPI Bt & #:1F,
WA E e, 7 E & RECONFIG N #2288 X34

MSPI 2 FE A A B 7 a0 & 4-8 Fros s
4-8 MSPI ZEEEAHFEREE

READY /
: Treadytmcsl 7
MCS_N b /
I f Tmspis .;: Tmspih :
e ¢ s X
Treadyimck ¢ Tmckn ¢ Tmok Tmclkp "
MCLK m
j Tmclkftco 7
Wi h valid data }{ valid data }{
KR &S N 4-29 Fis.
% 429 MSPI B EAN FSH

ZRE | BEE N w&AME | ®KE
Tmclkp MCLK 4§ & #H(MCLK clock period) 15ns -
Tmekn MCLK I = B3P [A] (MCLK clock high time) | 7.5ns -

Tmclki MCLK 4 B ~FFf 8] (MCLK clock low time) | 7.5ns -

Trnspis MSPI PORT & 7.1 [a](MSPI PORT setup time) | 5ns -
Tmspih MSPI PORT {5 [a](MSPI PORT hold time) | 1ns -

- MCLK T B3/ S50 i tH R 4E (Time from MCLK | _ 10ns

melkitco falling edge to output)
READY EJF#5%] MCS_N i H“F i 7] (Time
Treadymes from READY rising edge to MCS_N low) 100ns 200ns
READY EFA#TEIZE—4> MCLK ¥y} [H] (Time
Treadymek | from READY rising edge to first MCLK edge) 2.8s 4.4us

4.6.5 DUAL BOOT &=

DUAL BOOT BB Rl FPGA 7= i H ik FE A B Flash 538 7
Flash i3z & 2 31T & -

GWI1NRF-4B #3111 DUAL BOOT Bl B R EMiES WA E FE s FEE
7 GWIN-4 25 /417 DUAL BOOT F# 774 ).

4.6.6 CPU &=,
CPU %2, HOST it DBUS #: 1% GWINRF #%51¥% 7+ FPGA
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4 BRI 4.6 YmFEHE D bt

P AT RO E . BRI R LR, T CPU BRRFEIE TR 2 UL R

%A

e CPU FZII{#fE
FAEWIR IR ECHT — IR I FERS, RECONFIG_N &K
“NON-RECOVERY” k%,

o IR
H e E A R I RECONFIG. N — /MG HE~F ik

4.6.7 SERIAL &3

SERIAL AL E B, Host @it 178 0% GWINRF &1 FPGA 7=
B TECE . BR T e EHEER, ffH SERIAL St TR IE T 2 LA R
At
e SERIAL #I1#fE

AV M ECET— X G FERT, RECONFIG_N &4

“NON-RECOVERY” JR%&.

o IR
HEr EH A AR RECONFIG N —AMIG HLFE ikt
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5 BRTIRE A 5.1 84

5%%14% BiER

5.1 sgtFar&

%51 BHEBEHIEES

GWINRF - LV 4 B QN 48 ES

Product Series —— T T Optional Suffix
GWILNRF ES Engineering Sample
Core Supply Voltage PIN Number
oV 12V Package Type
UV 1.8Vv/2.5V/3.3V
QN QFN
Logic Density
4 4,608 LUTs HiBluetooth

& 5-1 24 f &7 ik-Production

GWINRF - LV 4 B QN 48 C5/14 Grade
Product Series —T C Commercial

GWINRF | Industrial

Core Supply Voltage Speed

b\\// 11.5\\///2 SV/3.3Y 4 Slowest /5 /6 Fastest
: . ' PIN Number

Logic Density Package Type

4 4,608 LUTs QN QFN

W #zkBluetooth
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5 ST HEE

5.2 FFE AR SR B

5.2 s fFEfZARiR Bl

iz A AR R B S AR

Z_\‘o
5-2 B3 R tRiR R G

AN

B, BERARRREIE 5-2 fr

L
GOWINEE

Part Number — GW1NRF-LV4BQN48C5/14
Date Code —»YYWW

Lot Number —»LLLLLLLLL

GWINRF-LV4B <€ Part Number

QN48C5/14

YYWW <«——— Date Code
LLLLLLLL L€<—— Lot Number

7E!

FEREETE 41T 5% 4T~ “Part Number”.
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