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1 Eifr
1.1 ELF2 &R 5454

RIEBELE

o L ABNEE, HIAEA 1,500 £ 4,500 LUTS
o HKHA 10 #EiA 207.

RIhFERRAT

o eilki 55nm KINFET E

o SCHRFAHLEAIN R B A 2

o SCRRIRBENREL, ThFEKE = 100uA BT
W& Flash

o EWINHECEF

o CHFHUE LR

RS RARN R S

o I KICHF 35 Kbits 70 A f7-fifi

o ICKSLHRF T00Kbits i N ERTT fif 2%

o  FEHIEMERE OK I 32K, AL B N E
H, ZMAEEN, L H FIFO #Hi24H

o 4k 128Kbits. 256Kbits 17 fi#% 7% 3 ¢
TS B2 AR (PLBs)

o fRALIM LUTA/LUTS 414 it

o XU NI AT AP 4

o URHHUEHIEBH

o PEIIEEIZH
VAGEZ ONE Tk JE)

o HIA/MH TS DDR A AT A% K
DDRx1. DDRx2 i,

m RERRE, RIE R S A

A E B SR LA T AR i
LVTTL, LVCMOS(3.3/2.5/1.8V/1.5/1.2V)
PCI

SSTL 3.3V and 2.5V (Class | and 1)
SSTL 1.8V and 1.5V (Class I)
HSTL 1.8V and 1.5V (Class I)

L C B SRR LA 0 bR
LVDS,Bus-LVDS,MLVDS,RSDS,
LVPECL

SRR
AACE bhr/ MR

Jr A 100 KA 73 HURH

i AVE TN

fit4k. MIPI HS/LP 10 37 %F

B BER

16 B84 Jey it b

BEXT s 1/O $2 MR 2 B I0CLK
DAL R IRl ) 2 B bR SER  ef
PLLs HI TR LA

7 I ey e

Srn AL 1 3 128

SCHE B I gy 2Bk

AL IR
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= SCHRRES SSC
o RPN
B EEEARK
o FHEILHRAT SPI (MSPI)
o MBIHAT (SS)
o MELFIFAT x8 (SP)
o EMEFAIFT x8 (MP)
o JTAG 5 (IEEE-1532)
B BSCAN
o % IEEE-1149.1

B R B THRY

o BN IAEME—T 64 2 DNA

o [IUSIHF AES I

B BRARE IP

e ADC

12 HUERRVGERIT B AT (SAR)

= 8 MM

» IMHz RFEEEZE (MSPS)

o AR MR
o  WEWERGS
o NEILEALEG

FEHBELA

e IRfER~T: TQFP/BGA

o /INRSF: XWFN42

% 1- 1 ELF2 FPGA R¥%RI%

EF2L15 | 1500 | 1500 12 6| 3 1 1 546 8 1 |4Mb| - 207
L | EF2L25 | 2500 | 2500 20 91| 4 1 1 607 12 | 1 |4Mb| - 207
EF2L45 | 4480 | 4480 35 12| 6 1 1 700 15| 1 |4Mb| - 207
M |EF2M45 | 4480 | 4480 35 12| 6 1 1 700 15| 1 |[4Mb| M3 | 207

%< 1- 2 ELF2 FPGA $f#

42 XWFN (4.2x4.2, 0.35mm pitch) 29/13
48 LQFP (10x10, 0.5mm pitch) 36/15
100 LQFP (14x14, 0.5mm pitch ) 80/36
144 LQFP (20x20, 0.5mm pitch ) 114/53 114/53 114
256 fpBGA (17x17, 1.0mm pitch) 207/100 207/100 207/100
R 80/36 Ko A AT 10 HUH P AT 2 v it (LVDS) X
DS400 4.1 www.anlogic.com 2
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1.2 ELF2 4N

ZEREOHTN ELF2 2251 FPGA F 4 N asft, EAARAA . RIFEr gifeils. ELF2 SfF BT
KRR, RABURIIRI, ARG BrH ITE FEAR AR 1 (RIS SCRE 53 2 AT (17 98 2K

ELF2 &34t RIVENAE — MU RTIFE T2 L, FF il SRR A e A R I D Re . &
X LAk P BAR B AE S AT ML R A RN RN, ELF2 83 o2 e PRAR 3 %

LR RAR PR E et TR ARt A ELF2 7 6 SEBUE 2R BT . b A4S 1 2R A A
JAR g TR, AR it i iR A R
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2 ELF2 Z2fa9T 48

ELF2 R 3F il mftiapith (PLB) B&EFIM A% O BUR, Ty NG 22 b 28 AR EU il . #RN
APAEEH T (BRAMIK/BRAM32K) FlI¥#iE{5 5 AR (DSP) #ifE PLB H1[H].

JTAG
/O Bank 3

Config

TenpSns BRAM125 PLL

ADCA MCU

ADCO BRAM256
O OO0 OO T
e | | I
] 004 OO0 [
EEEEEE OO0 OO0 [
OO0 | « | OOOO O0O00 | ¢ | OO0
OO0 | e | O0O0O0 (g | 0000 | @ | D00
B - o 1
OO0 | 2 | OO0Od OO0 | 8 | OO0
e | | S
I | o [
EEEEEE OO0 OO0 [
EEEEEE OO0 OO0oO I

- | COO0OOo OO0 E== OO0D [

(=3 1 o o o =

o | OO [ OO0O0 | @

o | O Oo00 I OO0 2
e | | I
I | o [
EEEEEE OO0 OO0 [
OO0 | ¢ | OOOO 0000 | § | OO0
Ceemse ] | € | OO0 | & | OO0 | 8 | O]
OO0 | & | 0000 | e | 0000 | 2 | OO0000
o O DO00 | « | OO0
| : SEamas
EEEEE RN OO0 ]
EEEEEE OO0 OO0oO I
AR OO0d OO0o0 I
O OO0 COOoO I

/O Bank 1

2- 1 ELF2-45 2L AER]
IR F AL NP R, AT gL (LSLICE) FIfEkiZ 45 vl g FE BB (MSLICE) . W
PR FEIB . HAThRE, AFMZ MSLICE X Fi/rfizt RAM fil ROM Thk. @4 T gmfesith
(LSLICE) FfF#ZH I mfEtish (MSLICE) ¥ witiik, (81 sl A S sl 52 2 &t

ELF2 RHIFE & Z RN XA E B (BRAMD , fAAEA- IS ERAI g OK, SCREJOE B 5 il .
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B AR AT AL C B D 1-18 298 B 1 B B

ELF2 % Nt 22 v 8% (1/0 Buffer) %il43 A 4 N4H (256 351258 6 AN, 32 0 B s AT XU 1) 22
HPARUE. BANKO/2 HY 1/0 v LB E % LVDS K& .

ELF2 ZFINEIRAE 1 N2 IR PLL B, 7E88MFG LM, AL TRB&IERS] PLL %A . PLL
ELAG X B o AU SRS AR T RE

2.1 PFB &3k

g (PLB) & HRAT/FIRLNHEAG sl —4ERE 51, 4> PLB G5 7] 4 BL% (Routing) F1H]
AAEIhAEER (Programmable Functional Block, PFB) . PFB 7% FPGA KTl 4fEThfEtZ Lo ELF2 234F N
B PFB FIScEl: B8, HOA, 4l RAM (distribute RAM) , ROM IhfE LU k(5 5477 . PFB P EBE
£ 44 SLICE, %i'5 0~3. SLICEO0,1 Jy MSLICE 287!, SLICE 2,3 y LSLICE 2§74,

FCOM FCOL
PLB ‘ A
I_PFB ﬁ/ Slice3™\
DFF/
LUT5&Carry Latch
LUT5&Carry Eali;/]
N —/
LSLICEs < A
- Slice2 )
DFF/
LUT5&Carry Latch
. N LUT5&Carry Il_DalicFF/l
Routing& N ; /
Switch
Box - Slicel ) —
LUT4&Carry& DFF/
RAM Latch
LUT4&Carry& DFF/
\ RAM Latch
— 5 — > MSLICEs
- Sliced )
LUT4&Carry& DFF/
RAM Latch
LUT4&Carry& DFF/ )
— RAM Latch/
FCIM FCIL
2-1- 1 AI4RIZINAERR (PFB) Z5#4[E
DS400 4.1 www.anlogic.com 5
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2.1.1 SLICE

ELF2 PFB N £ ¥ Fh SLICE: MSLICE F11 LSLICE.
a) MSLICE

MSLICE {5 2 4~ LUT4s AN ZF 725 LA & 2 ZdEAi sk, MSLICE 4ok vl FL & i T LUT 34
X RAM (distribute RAM) ZhE. PFB ) SLICE 0,1 & MSLICE 257, R4 & B N 16x4 1) RAM.
MSLICE WHBIZ RIS LUT4s (AR EEHE, W DA ANEOR T 4 ek, w1 LUT5. #> MSLICE
HAA S LUT6.

carry output

FCoM LUT5 1/0 chain
MSLICE
» X1
» 1
Cco
Al A LUT4/ Lm D thfﬂop/Q_* Q1
Bl B RAM — SR Latch
cl C + SUM| | CE
1 Carry /B O Set/reset
D1 D DI CI CK T
(6]
From MI1 ! . Output » X0 .
Routing Combine Routing
Logic
Cco o
»> FO
A0 A LUT4/ LM
BO B RAM -
Co ¢ ¥ D QF» Q0
DO m G Flip—flop/
n_ *#— SR Latch
MTO . [ ¥ CEO Set/reset
CK
SR jé)
LY
CK —ﬁj

FCIM Memory signals
carry input

2-1- 2 MSLICE #5#J[E
Wi 2-1- 2 ffizn, MSLICE WA WA 4 IAEHRE (LUTA , IFiA RAM 5 ANFEEEE, 456
PFB #4042 RAM #5248, &4 LUT4 ATSZH 16x1 bits RAM f7i#4%, 2 4> MSLICE it &—4>
RAM #5 #2523 16x4 (X RAM. MSLICE H &4~ LUT4 456 N ERHERLIZ 48 DL R gt Ar i N (FCIMD
AIDASEIL 1 fr A ind%. —> MSLICE W] S8 2 ANk, FFacBltadigdt/ g it (FCOMD

MSLICE F1 LSLICE W27 /7 #3401, I & % DFF 8(# LATCH.

DS400 4.1 www.anlogic.com 6
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b) LSLICE

LSLICE % 2 AMg5s M LUTSs FIP AN 274788 UL K 4 20t fi % . PFB AT SLICE 2,3 4 LSLICE 2§
B, LSLICE Wi nl sEPl: /> LUTSs #7k 2 4> LUT4s; SCELE 28 ANBRE, a0 LUTS, LUT6.
P4~ LSLICE ZH&m =28l LUT7.

Al
Bl
C1
D1
El

From MIL
Routing

AO
BO
Co
DO
EO

MIO

SR
CE

CK

carry output
FCOL

LUT6 1/0 chain

A

A

C

D

B

B Enhanced

Co

LSLICE

» 1

LUT4

LUT5
+  SUM[1:0]

2bit Adder
c1

l—»MI

Output

Flip-flop/
SR Latch

CE O Set/reset
CK

A

C

D

E

B Enhanced

Co
LUT5

Combine
Logic

LUT4

LUTS

+  SUM[1:0]
2bit Adder
CI

l—»MI

A

D
Flip—flop/
Latch

CE O Set/reset
CK

B
B
5B

> F0

Q= Q0

FCIL
carry input

2-1- 3LSLICE ##[&

» X1

» X0

To
Routing

1k 2-1- 3 fizs, LSLICE WHAT 4 1> 4 AN EHER (LUT4) , DLKGESFRIZH, Il E el 2 M

I

4 LUT4; 2/ LUT4+ 14 LUT5; 24 LUT5; —A LUT6 2. 44 enhanced LUT5 454

FHEALIZ B DL S A A AT BRI 2 A4 finds . — > LSLICE wJSEIL 4 AN, ISl psd /i

e (FCOoL) .

2.1.2 PFB #{E1& R

MSLICE & 4 etz @4, HA, 724X RAM 1 ROM.

LSLICE £ 3 Fifffist: #48, FARM ROM.

a) EEMEA

1EZ R, MSLICE H i) LUTA it & % 4 g N &8 a3, 1R 4 S\ B3R ] DU XA
K. LSLICE H11) enhanced LUTS AJFC & Ak 2 Fl4H A 112 M A 43K . SLICE NI LUT i&R] LA
JE T P R 2H A R I R A R

DS400_4.1
2019.3
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+F2-1-1 ENIZHESIHE

LUTS 1 MSLICE 1/2 LSLICE
MUX4 1 MSLICE 1/2 LSLICE
LUT6 2 MSLICE 1 LSLICE
LUT7 3 LSLICE

b) HEAREK

HAMASFIH SLICE PPt A BEse bR . = I AR Thfg, MSLICE A1 LSLICE #53C#¥F
HARWE . WREARZES: Ik, ek, sk Eninmkikss, HEEs, kst U L E .

PFB NI W b s, 4> TR\ ) MSLICE FIZh M) LSLICE. AT ZREEA A AHAR ) PFB SHi
T LA R P 8 .

c) AR RAM R

MSLICE AJ ¢ & sk, #4 MSLICE: SLICEO F1 SLICEL AHZ:EA AL E Ak 16x4 [ B 1
RAM (—HE/—H#) .

d) ROM HE=R
FA SLICE 7E LUT 2%~ H/E ROM #ixX, F P ar LUsid Bk s B ROM HI{E -

2.1.3 &57FsE

PFB W4/ SLICE 8 2 MR B &7 88 . AIBUT LUT MO% sk 3 BIER M TN . &7
fic, B 1B T«

B R BIE RS (DFF) BUHSERESifE %S (LATCH)
B [{PE R T EN 0 B EN 1
B 254 ClockEnable {fRg

B CLKJ/CE/SR i LT RS 011 &+

2.2 B (Routing)

R YRR IESCHL FPGA W% AT REBR 2 18] U155 A% a1 . ELF2 R 51 S0 N A IAG F = iO ELRE B,
EFELR AR G RGBT ARG 5B . ELF2 RAEEL A A s, ISl = s 5%
AT SE 1S T e A

DS400 4.1 www.anlogic.com 8
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Vertical - ‘ ‘
h 1 <> <>
channe s\ PFB PFB
—> > > >
channdel
RSB
Horizontal
\. i channel s .
< T < T
~ ™ PFB ~ ™ PFB
—> > > >
Local RSB

& 2-2- 1 ELF2 EEAZ#
PFB [ {5 5 it 1 /K~ 18 A1 7 BLIE T8 1% 4y . PFB 7 TME%@WWJ@@E 18 . 38 2 [A] 38 channel
RSB(routing switch box) AT V)4, il FALHI(E 51t local RSB 2 A PFB.

2.3 AN EESFER (BRAM)

PFB []{5 5 ik 7K -3 A 2 B s L 4 . PFB TU\E%@EﬁJﬂﬂilﬁﬁ‘ i . J8 18 2 8] 38 3T channel
RSB(routing switch box) @47 V)#e. @i FA& (S S @it local RSB i# A\ PFB

2.3.1 BRAM 9K

2.3.1.1 &7
BRAMOK f 75 & 9Kbits, 7E:5 7 4% FIHAT, /A fE PFB IIRES .
BRAMOK ] 5 H:
B 1 RAM/ROM
X1 RAM
B XD RAM (AR AP D
B FIFO (BRAMOK WitkfT i FIFO il &)

BRAMOK S HF I DI ERF (A -

DS400 4.1 www.anlogic.com 9
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9216 (9K) bits/ HEHk

AIB FI Bffhar

AL E AB VBRI T, B X1 F x9, SZRF x18 s (—5—i)

9 = 18 A5 #RAEI A T fifE (Byte Enable) {7

i B RS P RE (SCRF 1 K4

SCRF RAM/ROM A5 3CN Bfim waatt. Gl HIaa LSO E il B A ot BRAMOK s #14a 16D
IR MERMERA. PTEENS (Normal) , 155 (Read before Write) , 5 %71 (Write
through) =Ffifk 0.

% 2-3- 1 BRAM 9K 458

3] ik
HE 9K

8192x1 4096x2 2048 x4

He B (RE x (5 . .
(PR %) 1024x8 59  512x16 ik 18

ZHEAL (Parity bits) 8+1  16+2
FHIHERE (Byte enable) f, Al
i NI PR P A7 f
R K (Single-port mode) T
i B 4% 2 (Simple dual-port mode) Y
FOW A (True dual-port mode) b &
ROM ##{, F&s
FIFO #:{ SR
B ot A7 A% A, AIEEE
M ST H b A A AR AR f

iy HH [H %035 (read before write)

Read-during-write o _
iy S #E  (write through)

TAEHT RAM #J3R1L SCFF

B FiifERE (Byte Enable)

BRAMOK SCHFF i ReThAe, FIESRIEN XS NEIRIZF Bk, BRI F T ASHEAN
RAM. FFiffife (Byte Enable[1:0]) {55 7 AlX 5.5 AN #E 1) datain[15:8]#1 datain[7:0].

DS400 4.1 www.anlogic.com 10

2019.3



ANLOGIC

REEDH ELF2 271 FPGA ¥iEFM

B S5EERFFTEREEIE (Read-during-Write)

ELF2 %1 BRAMIK > H¢ (A% [ read-during-write .

read-during-write 245 7E LT RAM B¢ EL

B RAM #EI,  FH P 7E S NECHE A (RIS, 52 S ) — Mk (0 25080 B0 o o i BRIAE rdw &6,
HEAR R FEAAE (No change)

RDW #5307 WA - 152 Y 1H %95 (Read Before Write); 152 39 B B 1E 22 5 O\ A B30 (Write
Through).

2.3.1.2 2RAM FFfESs1ER

BRAMOK % T/EfA 4 A RAM 723zt (H5 ROM) 1 FIFO #ix. PiF#izl N BRAMIK

FH P 3 144 R T 5L B A AN TR

BRAMOIK 7 RAM #5 T 4& A/B CIFhAZ X T RAM, 37 E: 2 fiii = 74 RAM #:/EF1 ROM #:1E .

2.3.1.3 RAM HFiERFBEA THNIROGES

BRAMOK %155

AT AIB 5oL, FAZERIE T A

B J7ikfE5 (ChipSelect)

B BiiRE (Clock Enable)

B A E AR EAAERE S (RS

B 5EEE (WE)

W R A A AR B RE (OCED

B FiffiRE (Byte Enable[1:0]) .

%< 2-3-2 FHIZEESR
Bk CLK CS ClockEnable RST WE
i A 1 1 0 1
BeRAE BT 1 1 0 0
IDLE X 1 0 0 X
Save power X 0 0 0 X
DS400 4.1 www.anlogic.com 1
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BRAMOK (13 (140 R 3%

% 2-3- 3RAM #FER THWiIKOES

AWO% | A Vi

dia[8:0] | A | A SRR, R 18 S A FUS R AR R 9 AL BRI

addra[12:0] | % | A v I HibEd N, [12:4]0E 8 word bk — B ARG, [3:0)HL# T bit Bz,
£ 18 Ul , addra[1:0]52 H 7 1iflifE15 ‘5 Byte Enable[1:0].

Doa[8:0] | #th | A i 8t , 78000 18 Arki o AN VR AR 9 o i fan

clka BN | A DB, BN ETHIE R (TR, R 18 AR AR N
b1k P S I A

rsta o | As O EAES, BRARAR (TR, AT E RSP R AL

cea BN | A E B ARG S, BOARA R CRIRED

Wea BN | A SN EREES], 1 NS NEE, 0 AR HEEE; 18 15 AU [H
EN Lo

Csa[2:0] | A | Al 3 HE(ES (AIxIA) , csa[2:0]=3'b111 i BRAM #ik st 17#e4E. 3
PS5 7T 43 BB 1 B TS A

Ocea BN | A I DR SRR Bl R, BOASEA R (WD o A U H A A AR AL
Fiif (REGMODE_A= “OUTREG” ) A %K.

B¥H%A | A BiBA

dib[8:0] | %A | B i K E IR, 18 Ak N DA ARy 9 A BN

addrb[12:0] | %A | B u Ihhkd N, [12:4]11F word Huht—E A, [3:0]HUR T bit £

dob[8:0] | it | B ¥ Kt 18 Ak s PR U VD s 9 Ar il fn A

clkb BN | B i RN, BN ETHIA R (AT el fRTERXUE 18 AR g
bbb AR o I

rstb A | B EAES, BOARAR (RIIAD , WTRCERE 2P AL

ceb BN | B A REEhlE S, BRAEA R (TR .

Web BN | B i BRI, 1 NS AERAE, 0 Jyik e 18 i R [
FEN 0o

Csb[2:0] | fw A | Bl 37 ikf55 (/M) , csb[2:0]=3’b111 iy BRAM #fi%kt H ik T#e/E. 3
PEAE 5 AT 23 AT % B R A R A

Oceb BN | B i DR A A A I R, BROAEARC (WA o HUE A A A A AT
Fii (REGMODE_B= “OUTREG” ) A H 3.

B N HFEESEEUN:
BRAMOK 7E RAM Al FIFO #5501 CS B ] s M1 3 A7 Frikd N A= . FLiZ % an T~ s (CSA,
CSB 7 RAM #%£3/CSW, CSR 7£ FIFO #£5) :

cs[o] E
CS[1] E cs
cs[2] E

2-3-1 CS iBigizH

DS400 4.1 www.anlogic.com 12
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CS LB EE:  “SIG” FoRXIM CS[XIFING S EM, “INV” £RfE5 KA.
FIF 3 47 CS iy N\ I [ e B o] AN F 454 N2 B8t 6 S B H bk B, J7 (8% 2~8 B RAM JEATIR S &
B 18 R I fERE (Byte Enable) :

BRAMOK ZHF7 il REThAE, W ESHRMEN S 5ANEI L Z RN, PRGN EHASEEAN
RAM. FHiffifk (Byte Enable[1:0]) 155 7 ill%f 5 NEHE 1 datain[15:8]F1 datain[7:0]. #4141, Byte
Enable[1:0]==00, MFTF#EA<H 5 N; Byte Enable[1:0]==01, i BN (dia) . fE 18 kiR,
T £ fE Byte Enable[1:0]{5 5 Fuji [ addra[1:0]1%2 H .

B S5EERFFATEREEIE (Read-during-Write)

ELF2 %% BRAMIK S HF A% L1/ read-during-write . read-during-write /& f57E 5.1 RAM B &
B RAM #EGES,  FH P 7E S NER I [RIET,  [RIEE 2 H ] — bk s, s 0% e o o T BROAIE 8
HERA (Normal) , #irHH AR R AL,

RDW #i38 F F 7 WA R 132 HY IH 0 (Read Before Write); 52 H! 3 %4/ (Write Through).
2.3.1.4 RAM FitsREX THE LR E
a) HOA (C Single-Port Mode)

B AR X SR R (R A 2R B[R] — Mk R B S #/E . BRAMOK PG 1 28 5 5 458 il 12 45 20 il
EH A DA B I, [Fit BRAMIK 1] LIS HFSEHL AN H OB 1) RAM B ROM. % ROM tH TAETE
.

BRAMOK 7E H. [T T SCRFIAL 58

> 8192 x 1 (M2 A HELB HSZH

> 4096 x 2 (ML) A HEL B FSZHD

> 2048 x4 (TR A HEL B 52D

> 1024 x8, 1024x9 CHSZH A BB L)

> 512x 16, 512x18 (A [ B LAz

DS400 4.1 www.anlogic.com 13
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doa[] <——

dia[] C———>

addral[] I:> o
WEA ———port o | Memory
CEA ——» Array

CSA[2:0]————»

RSTA ———
OCEA
CLKA ——»

2-3-2FIA AOSEHMA 9z (RUAR) B[O RAM
b) fEEXXOER ( Simple Dual-Port Mode)

2 H—Ht BRAMOK fit & i 18 5 A\ 5§ 18 Sz thi, HASZRFE R, SR 5 LRI &7 50
P A AR AL B A N . 18 A, A i D EHIE SIS ANEHIE S, B i
BofEAtiEwES. 18 fi5 AN, DIB[8:0]/F i 9 fr it N\, DIA[8:0] 1F 1K 9 fr AN
18 7z, DOB[8:01ME M 9 fi¥idfidiitt, DOA[8:0] 1F MK 9 fir st -

2 P g 8/16 Az TEly, 25 1E{F ] DIA[9], DIB[9], DOA[9], DOB[9], Btk A s fir v A Flidk
FS 11T PN 350 5 e B i

3R 2-3- 4 9/18 i faj W ORI B IR O EE X R

B BRAMOK RAM ¥ H H A0
DIA[8:0] wdata[8:0]
W=18 {1
DIB[8:0] wdata[17:9]
R=18 {1 DOA[8:0] Rdata[8:0]
DOB[8:0] Rdata[17:9]
W<=9 {7 DIA[] Wdatal]
R=18 i DOA[8:0] Rdata[8:0]
DOBI[8:0] Rdata[17:9]
W=18 fi7 DIA[8:0] wdata[8:0]
R<=9 fi DIB[8:0] wdata[17:9]
DOBJ] Rdata[]
DS400 4.1 www.anlogic.com 14
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NLOGIC
Wdata[8:0]

Wdata[17:9]§\>

Waddress[8:0] I:>

1 —m

we/ce

cswWw —

rstW ———
Byteen[1:0] —

clkw ———>

dia[]
dib[]

doal]
dob[]

addra[12:4] addrb[12:4]
Memory CEB
CSA[] Array CSB
RSTA RSTB
addra[1:0] OCEB
OCEA
CLKA CLKB

Rdata[8:0]

% Rdata[17:9]
<1 Raddress[8:0]

0
re
¢&————— csr
& rstr

-« 1

¢— clkr

A

2-3- 3 fEEW O 18 L 5/18 iriskuf [1iETE

Wdata[ ]

—— >
Waddress[] T >

1 —
we/ce ——
cswW —————
rstW ——

clkw —

dia[] doa[]
dob[]
addra[] addrb[12:4]
WEA 9Kb WEB
CEA Memory CEB
CSA[] Array CSB
RSTA RSTB
OCEB
OCEA
CLKA CLKB

Rdata[8:0]
Rdata[17:9]

Raddress[8:0]

0
re
csr
rstr
oce

¢— clkr

2-3- 4 AWM OER <=9 L 5/18 {irikif i1FE

Wdata[8:0]

Wdata[17:9]§>\>

Waddress[8:0] ———— >

1 —
we/ce ——
cswWw —

rstW —— ——»
Byteen[1:0]

clkw ——>

dia[] Dob[]

dib[]

addra[12:4] addrb[]

Memory

CSA[] Array CSB

RSTA RSTB

addra[1:0] OCEB

OCEA

CLKA CLKB

Rdatal]

Raddress[]

0
re
csr
rstr

oce

clkr

2-3-5 BEWOER 18 L 5/<=9 {irifin 1iERE

DS400_4.1
2019.3
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BRAMOK fai B IR N S0 Er A T1/B TIAS RIS 55 (R R 25 i 11 58 B e 4% o

#*2-3-5 HRAMNOBEXTIHHRESHROMERE

Read Port Write Port
8Kx1 4Kx2 2Kx4 1Kx8 512x16 1Kx9 512x18
8Kx1 v J J J J
4Kx2 v J J J J
2Kx4 v J J J J
1Kx8 J J J J J
512x16 v J v J J
1Kx9
512x18
% 2-3- 6 MANORR TXHRESIKROMNEEE
Ui | kb7
DOB[8] |[DOA[8]| ik 4 fizdthhl addr[3:0]4E %} ) WORD PN E#3%HE A7
WS
18 9 0 0
9 10 1 0 1 0
4 11 X X 3 2 1 0
2 12 X X 7 6 5 4 3 2 1 0
1 13 X X |15|14[13|12(11|10|9 |8 |7|6|5|4|3|2|1|0
18/16 fiL
WORD W 17 16 [15[14|13|12(11|10|9 (8|7 |6|5|4|3|2|1|0
A€/

c) EX O ( Ture Dual-Port Mode)

FOUHARASI R A 1B DT A MO SEEA & Pk, WS, 35,

doa[] < ——— > dob[]
dia[] T——— > <——1 dib[]
addra[] C——— > < ——1 addrb[]
WEA Port A Megr:1(zr Port B WEB
CEA — " °F Arrayy o e cEB
CSA[2:0] — «——— CSB[2:0]
RSTA ————— <«——— RSTB
OCEA ——— | <«——— OCEB
CLKA ——— | <« CLKB
ByteenA — > ¢——————— ByteenB

2-3- 6 {iFE<=9 {iff A/B WO RAM

DS400 4.1 www.anlogic.com 16
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*®2-3- 7 AENOBRR T FHFR IR OMERE

Read Port Write Port
8Kx1 4Kx2 2Kx4 1Kx8 1Kx9
8Kx1 v N v v
4Kx2 v N v v
2Kx4 v v ~ ~
1Kx8 v v ~ ~
1Kx9 J
d) ROM MR

BRAMOIK 3 #F ROM #iX. ROM W R AAEWIGAA AR, 58 gnfe T4 5 N\ BRAMOK H,
WITEAAE AT DAZE 1P A5 B2 MIF SO E . ROM iy Hi T e 35 25 A2 a BN 1 27 A7 288 FE - ROM [F)is
HERVERI B T RAM [ VE I AR .

2.3.1.5 FIFO %3

BRAMOK N #EEERY FIFO 528, B HF2 1558 FIFO #x. FIFO 3\ F BRAMOIK 1 % %
B A E RAM W B AR, s nl S2RF 18bit i N A4 H .

# 2-3- 8 FIFO &2 THIIwA{ES
MAWOL | HH Vi e
dia[8:0] N |FIFO #duiAN,  16/18 Ak A\ A A 91K 9 Al A
dib[8:0] N | RAE 16/18 frki N BN AE Ay 9 R N, HARAL AR
Clkw N |FIFO B N e, BN EFHEE R (AT aD)
rst BN |FIFO WS RE R BAE S (A=)
we N |FIFO 5{fife, 1 A5 NEME, 0 THAE.
Csw[2:0] | A |FIFO 5y 3 vikfEs (nfxiA) , Kl RAM .
Ocea BN A R A A N R RE, BUAEA AL CRTaD o HUA 6 AR A AL
Fiit (REGMODE_A= “OUTREG” ) AH %K.
WHWOL | AH Vi B3
doa[8:0] | %t | HAE 18 firfay o AR QI A O e Eicddn i, oAt A7 58 i AN
Dob[8:0] | %t |<=9 (it s, 18 {74 H i AR xQHE i o fr B dar i
Clkr N | S TR Eh N, B EHEAR (AT RAD

rprst N |FIFO {484 OGS
re N |FIFO ifdige, 1 ~ik#elE, 0 LEfE.

Csr[2:0] BN |FIFO B2 I 3 ALk (E S (Alfm) , Kl RAM B,

Ocea i\ | doa i AR R A7 A I g e, BRINmAE AL (ATl o A 18 o i o A
HIE H Y% e I (REGMODE_A= “OUTREG” ) A A%k

Oceb B\ |dob iy NV HHE T AESRI SRR, BOINmA R (WMD) o R N5 H A A b

DS400 4.1 www.anlogic.com 17
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At (REGMODE_B= “OUTREG” ) A H %K.

FIFO 34 | A Ui BA

empty flag | %t |FIFO 5545, 1 clkr A5,

Aempty flag | il |FIFO JLFieasbrd, Mclkr [, MXHES AT E B AE_POINT Z4kiE .

Full_flag | it |FIFO Jiitrd, 1 clkw [R5 . FIFO %5 & H FULL_POINTER k€ .

Afull_flag | fith |FIFO JLT-itsa, A clkw [Fl2F . FIFO JL-F#i%s & H AF_POINTER 25 1UE

R 2-3- 9FIFO #XX T HAR A mOMNER E

Write Port
Read Port
8Kx1 4Kx2 2Kx4 1Kx8 512x16 1Kx9 512x18
8Kx1 N, N, N, N, N,
4Kx2 N, N, N, N, N,
2Kx4 N N, N, N, N,
1Kx8 N, N, N, N, N,
512x16 N N, N, N, N,
1Kx9
512x18
DI[8:0] > dia[] doal] ———> po[3:0]
DI[18:9] C——— >{dib[] dob[]——— > Do[18:9]
—— > xx_flag
9Kb
Memory
we — % port| Array ) re
csW ——— A ¢—— CSr
rst ——h —— rprst
orea 1 ore
il S
elkw ———— ¢——— clkr
2-3- 7 18 {iri#/18 it FIFO &=
DI[8:0] ———>dia[] dob[][———> po[8:0]
—— > xx_flag
we —¥ port — re
CSW ———h A ¢——— CSr
st —— ¢——— rprst
orebg———— ore
clkW ———— ¢——— clkr
2-3- 8 <=9 fii#/<=9 {ii FIFO &z
DS400 4.1 www.anlogic.com 18
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DI[8:0] > dia[] doa[] ———> po[s:0]
dob[]———">> po[18:9]
—— > xx_flag
9Kb
Memory
we — Port | Array G re
csW ——— A ¢——————— CSr
rst —> ——— rprst
orea 1 ore
il S
elkw ———— ¢———— clkr

2-3-9 9 {ii#/18 fii iy FIFO &=

DI[8:0] . >{dia[]
DI[18:9] C——— >\dib[] dob[]———>> po[8:0]
—— > xx_flag
9Kb
Memory
we — Port | Array G re
csW —— A ¢ CSI'
rst ——— ¢——— rprst
oreb 4¥— ore

elky ——— ——— clkr

2-3- 10 18 {irj#/9 i FIFO 3%
B FHEREEENRE
FIFO #x0FH P el s A B FIFO Z0ids & JE . 4n & (empty_flag), JL Tk
(almost_empty) JiibrE (full_flag) , JL-T-libs & (@lmost_full). 24P 5BoHEs i £ 2 s SAE IS &1
FF/AF/EF/AE A8 3 3 1%y H i BT

%% 2-3- 10 FF/AF/EF/AE B8 E

FIFO B ML ik wEIEH
FF Full flag 1 to Max
AF Almost full 1to Full-1
AE Almost empty 1to Full-1
EF Empty setting 0

B FIFOEXTHEHARE

FIFO #5 2 ¥) cswicsr Al RAM A5 2 77 1) csa/csb 22 2 #2500 24 FIFO S akise 25 A 1 e %t
EEH, AT DLE B RS S A SN csw b, ZEE R A EEEN csr . S In I A AT LR
cswicsr PRI S ) 5 12 52

DS400 4.1 www.anlogic.com 19
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Afull flag
full flag

routing

clkW —

&
Al

——»Clcsw[2](INV)

—»csw[1]
—picsw[0]

aempty flag|(—)

empty flag

csr[2](INV)
csr[1]
csr[0]

routing

clkr

2-3- 11 B4 BRAMOK FIFO 185X i%

Afull flag
full_flag

A

CjCSW[Z](INV)
- csw[1](INV)

rauti

18

—p{csw[0]

clkw

aempty_flag|——

empty_flag

csr[2](INV)
csr[1]

routing

csr[0]
clkr

Afull flag
full _flag

2.3.2 BRAM32K

N T IEEE SIS &, ELF2 RAIZRAFF R TR AR E WO fE g #iE BRAM32K, KT
BRAMOIK, BRAM32K Bl 545 —%,

BRAM32K A SZ3 :
B [ RAM
m  X{J RAM

—»C|csw[2](INV)
‘Hécsw[l](INV)

—p{csw[0]

clkw

aempty_flag

empty_flag

csr[2](INV)
csr[1](INV)
csr[0]

clkr

routing

2-3- 12 &/ BRAMOK FIFO i EtE= %=

BRAMB32K #RIR SR FI Dh ARG A -

B 32Kbits/ &, W EH 2K*16 B 4K*8

DS400_4.1
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B A/B H#phar

B OARACE AB DIEWEALYE, SRR 8 41/16 AL A T

B RS R EE (GO 1 RKED

B CFEER S EER. TERE S (Normal) , 5% @ (Write through)

doa[] < —1 ———— > dob[]
dia[] C——— > <—1 dib[]
addred] C——— > < —1 addrH]
2 Kb
wbyte_ena ———| Port A 3Memory Port Bd— wbyte_enb
bytea — Array — byteb
WEA———» ¢————  WEB
CSA—) «——— CSB
RSTA———» «——— RSTB
OCEA————» ——— OCEB
CLKA————» ¢——— CLKB

2-3- 13 BRAM32K W[ RAM
& 2-3- 11 BRAM32K ixO5=

AdH% | JiH Wi B
dia[15:0] | %A |A g OEHEHIN, 8 frii N =R dia[7:014 3L.
Addra[10:0] | A |A ¥ ORI, 2K IR BT
Whbyte_ena | fii AN |A 116 fifilinf, {H5E 8 A E5HI, mA . 8 A4 0.
Bytea o 8 MBI VR AR RAL RS N s 16 745550 whyte_ena=1 B}, bytea=1 i&F¢ = 8
REE N, bytea=0 HEFHAK 8 H25 N
Doa[15:0] | %tk |A uig D &R, 8 it AR U X doa[7:0]4 %L
clka BN |A S RN, BN BRI R (AT
rsta WA DR R L F AR R RAE S, BAEA R (AT RED
csa WO |AnmIOE, BNEAER (ATRED .
Wea BN | A VS N RS, 1O NERAE, 0 i A
ocea - A iy PV 2 A AR I eh A e, BRIAmE 2 (AT o« A 40 H ar A3 il
Fiif (REGMODE_A= “OUTREG” ) A4 H%.
Bui % | J7l Wi 1
dib[15:0] | # A |Bum D E a8 Ak N AR dib[7:0145 %%
addrb[10:0] | %A |B i LIHbhEAIN, 2K IRE
wbyte_enb | A |B F 16 fiA, ffiGe 8 M5, mAR. 8 A4 0.
Byteh - 8 A A AE A A AL b4 N s 16 755X whbyte_enb=1 i}, byteb=1 i+ 8
REE N, byteb=0 1K 8 f7 5 N
Dob[15:0] | %t |B i IEdEgm i, 8 £ i A xURT dob[7:0]6 %K
DS400 4.1 www.anlogic.com 21
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clkb

B BRI, BOALTHEA R (ATRED

Rstb BN | B Bl A SR P B AT, BN R T A

csb

B |B i DB R RIS S, BRMEAE R (TR .

Web M | B O SN ERAEER], 0 ABAERAE, 1B AR,

Oceb PN

B i A E A A7 dn N e RE, BRAm AR (AT Sem) o WA 5t ar A a4l
Fil} (REGMODE_B= “OUTREG” ) A H .

2.3.3 KBE=TFEsS

2.3.3.1 KBEEMS[ERENT

AL T BRAM128K il BRAM256K % —4~, HIEZH T MCU A fita 4, wRAfE
F MCU Bt 7] PL4=3 iy FPGA 45 Hil

2.3.3.2 BRAM128K

BRAM128K:

128K N 3L T 128 f7 8.1 128Kbit BRAM, #hE A iF 1 AN 1171 BRAM

128K BRAM H 0¥ MCU/FPGA 1 [#)—/MJj il BRAM

128K BRAM [P ] E I B FH 37 5%«

B8 1. 4i MCU #ix, Ml MCU —ii2ffiff], 128 frviifiil, X FPGA ASa] .

BE 2. 4 FPGA =R, A4 MCU 1#f], 128K BRAM #% FPGA [, 32 frB 1314,

BRAMI128K #H 37 F7 1 T RE Fr (.-

B0 RAM/ROM, Z#r FHEAIU61L
128Kbits

MCU #isUf, 128 i v i's, Hiffiif 71 {EHE (Byte Enable) %, AIsCHl 16 717>
AEN

FPGA HLxI, HABE I BHEAL 98 32 fr, SR/EA 7T EHE (Byte Enable) %, A<kl 4
FHAEN

B AR R CGORF 1 Rk ED

SCHF RAM/ROM 250N #dli W an b

MCU #x R 3 RF 2 PSRRI, nIiEHE RS (Normal) FIS %@ (Write through)
FPGA #3UT, R SCHF write normal

MCU #:X R, [ TARAEJcHn 8745, Normal #i3.
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%< 2-3- 12 BRAM 128K 4%t

251 Rt
K 128K

1K x 128 (MCU #&z)
4K x 32 (FPGA #£50)

P B (RE x AL5E)

FHiflifie (Byte enable) H
fiin NI B A7 2 f
#1558 (Single-port mode) Hfrmn
ROM #5{ SCFF
HRRH FPGAM;;ﬁsz;ﬁ%
LR TR e i fq
HolE i A AR VI Aa AL A, RXFRLEL (EREAH 0

FPGA # R, &, H3ZFF write normal

MCU i, SZ#F write through
TAERT RAM R4k SHF

Read-during-write

2.3.3.3 BRAM256K

BRAM 256K PN #5335 T 32 {57 B AL 1% 0> . BRAM256K SN EL AL I, Bl 1 fe 47 2 /N s 11 [8] F377 17] BRAM o

%% 2-3- 13 256K BRAM J&3T A/B O #ifa)

ST 1 3 11 P BRAM 3 1
MCU_A I ATl
FPGA A I ATl
FPGA B I B

256K BRAM i F37 5
a1 4 MCU B, 32 780, mI¥Iiaik.
B 2. 4 FPGA B, MCU ASREfER], 32 fhixlH, "Itk

15t 3: MCU/FPGA JR &2, 32 f2XL 1, MCU it A ¥ 15 i BRAM, FPGA i B M1 RAM
He, mryIiatL.

256K AJ 2
B .1 RAM/ROM

B X0 RAM
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256K S RE 1 D) BE R
B 256K bits %
B A/B IR 4pgdsr

B AB HHHENITE 32 7, HRAEAAE TR (Byte Enable) F%fi], 4 A7 4 551701
EPNS

B RS TR (GO 1 RIKED

B 7E RAM/ROM s FEUEVIMEL (F1 BRAMOK AR [F #TEE463E 11, 9 fr #dds: O A Ad FIAIC
8 fir)

B CFEA SRR RS (Normal) 'S5 %@ (Write through)
B MCUMKX T, AMOFHEER MCU A, Libaifras, Normal #izt.

% 2-3- 14 BRAM 256K 45t

%5 et
wE 256K
P E(RE x AL5E) 8K x 32
FifiRE (Byte enable) TR, 4 Rl
A N\ L B A A
HL 520 (Single-port mode) &
FLX 45 5 (True dual-port mode) Y
ROM #i5 SCHF
Kol A A7 A% A, WG
M ST HS A S B AT A RE A
Helltm A A A W1 aR 1k A, AXFEmPEM (EREAH 0
Read-during-write 1%,T#K§E(ﬁormal)
far 5504 (write through)
TAFERT RAM #J41k SH

2.3.3.4 FPGA 3T BRAM128K /256K 77fiEe8iE A ia4liZig 15
B EHES U

7E FPGA #i30, 128K/256K FI MCU M NI HIME 56 : FiEfES cs, BAEEAE (we) , F7
HHEAEMRE (wbyte) 4 A A48 1 RE Copree) , HdlHm i T4 b ZAL (rst)
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%* 2-3- 15 5HRFEHIESEE

B AE CLK CS we Whyte[3:0] RST OPRCE
32057 B HEAE I 1 1 4’b1111 0 X
KYIDASSF I I 1 0 X 0 X

A TAE X 0 X X 0 X

R RIEAGE M St 2r A as, RST S A L2004 0.

% 2-3- 16 FHiFEsE

Whyte_en[3] Byte3 S fiifig =1, di<3L:24>5 X\ ; =0, IG5
Whyte _en[2] Byte2 5 ffifig =1, di<23:16>5 \; =0, A5
Whyte en[1] Bytel 5 ffifig =1, di<15:8>5AN; =0, A5
Whyte_en[0] Byte0 S {iifig =1, di<7:0>5 \; =0, A5
7 2-3- 17 ERMEIEHIE 51248
#RAE CLK CS OPRCE rst | we Whyte<3:0>

T th A esRiE | EIHE 1 X 0 0 X

A AT AF A B PR X 1 1 CGERIAN D 0 0 X

Save power X 0 0 0 X X

2.3.3.5 FPGA {3 T BRAM128K /256K % O fni& =i AH

B FPGAERX T BRAM128K ¥ O A It B

% 2-3- 18 BRAM128K 5 FPGA 8] {5 S iiEA

i 1 44 Jii

B

di[31:0] TN

FPGA ¥zt N o

addr [11:0] | #WA

Hohks N, 4K IRE .

wbyte[3:0] | #iA

FHENERE, MR 4 DT, 1 RFEA

do[31:0] | %

Kot

clk o | BRI, BOA ETHEA R (FE PIB FR] A

rst o | HdEf AR R D BAUE S, AR (FE PIB R R AD
cs o | fERERIN, AR (FEPIB FFRIRAD o

we BN | BAALHEREES], 1B N, 0 NS A

oorce | o | TR ocea . A SIVACE FI B iR, BOARAAC (TR . 1
il , . "

P A 244 H A A7 Al fE IS (REGMODE_A= “OUTREG” ) A %K.
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< 2-3- 19 BRAM 128K BeES#

44 (5" (I A
MCU/FPGA | “NOREG” | (ERIME) A ¥ BRI L5 1258, ocealrsta TR
REGMODE A i VB R S U AR RS, U IR 1 AN,

FPGA “OUTREG” R . N
ocea/rsta = H{5 5 H X o

HREAERE 1 CBRIMED
SEAEA S doa FeA:52 M (no change) «
“WRITETH | 5#0%4 2.

ROUGH” | S#EL4 1E7ES N 040 [F) i 52t £ doa.

WRITEMODE_A | MCU/FPGA | “NORMAL”
(f£ OUTREG #t
EWINEEEND) FPGA

B FPGA X T BRAM256K i DA It B

# 2-3- 20 BRAM256K 5 FPGA [8li O15 S 1R
A ¥ 044 77 IH] Ui BH
dia[31:0] Wi | FPGA A i BRI .
addra [12:0] | #\ | A ¥ OHudks N, 8K IR,
wbytea[3:0] | A | A i T HAMRE, XM 4 T, 1 RTFE A
doa [31:0] | %wHi | A s DU ECHE
clka BN | AR, B ETHEA R (FE PIB HhR] e A])
rsta W | AR AR A e B EAUE T, AR (FEPIB A e

csa BN | A ERERIN, AR (FE PIB AT
wea BN | A BN EREER], 15N, 0 9k haReE;

B4 ocea , A i EIE AT B AERE, BOASAE R (ATkmD o RA
2k S AE RS FIT (REGMODE_A= “OUTREG” ) A H %K.
B ¥ 4 77 [H] Ui BH
dib [31:0] BN | B AR
addrb [12:0] | %\ | B i O Hubba N, 8K IKE
wbyteb[3:0] | fiA | B HF W EANMAE, XM 4TI, 1 RTFEA.
dob [31:0] | #th | B i &S, 8 £k i L BCET dob[7:0145 2
clkb BN | B NN, BN BT (TR ED .

oprcea TN

rstb o | B EE it ar AE SR F D BAE S, BRI AR (AT D
csh BN | BimfERE(E S, BRARAR (AT o
web BN | B HNAL R, LOAEAERE, 0 A #RAE.

BAE4 oceab, B i LA A A7 as P B RE, BRIASIARL (FTRIAD « Rf
2k S A A FIIT (REGMODE_B= “OUTREG” ) A 4.

BRAM Pl A bR fid & (R bk A5 A (5 S B A, fE CSIWE PRANEHIE 518 5 5 L
i RAM [E%1]

oprceb B\

A S48 latch, latch BO%EHE 55 1 WRITEMODE #3458, normal BiXIN, latch 278 154
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ANLOGIC

REEDH ELF2 271 FPGA ¥iEFM

VRIS A S 4 Hs ;s write_through 53X, S #/ER 23587 latch 8% BRIAN normal #1xC.

JETH A ATERFER clk FDH AR rREE, TTHEm BRAM [ m TAESR, (H25daih &4
iR 1ANEW (latency=1) . tH REGMODE Z x|, ERINAMH (78S, JC latency, BB clk->do 1)

FEIR KA 4ns.

rsta £ oprcea R X4 H A AF A A AL, BRIMEUT OIS 374748 ) B, rsta 262014% 0.

7 2-3- 21 FA BRAM256K B9 RAM AT BRI T{EfER 0T

44 P I i ie
MCU/FPGA | “NOREG” | (ERIME) A i I EdEs o 271725, ocealrsta LXK -
REGMODE_A A i R T A AR A, Bol et EiR 1 AN,
FPGA “OUTREG” o N
ocea/rsta ¥ Hl1E 5H %o
FPGA “NOREG” | (ERIAMED B i I EdE% o %7 /7 4%, oceblrstb JoiK.
REGMODE_B B ity 1 Zda 4 dob i 75 4745,
FPGA “OUTREG” | _ k N
i iR 1A E ], oceb/rsth 6115 547 %%
EREAERE 1 (BRMED .
WRITEMODE_A | MCU/FPGA | “NORMAL” | _ N
N SEAEA X doa P2 A5 (no change) »
(£ OUTREG #3{ P
) EPGA “WRITETH | 5 z0i%FE 2.
ROUGH” | B #AE2¥ IEAE S NI R tH 3 doa.
WRITEMODE B FPGA “NORMAL” SUALRL GUMED .
N HEAEA S dob FEAE RS
(£ OUTREG ## 34, T,
) EPGA “WRITETH | 5 0iEFE 2.
ROUGH” | BHAES¥ IEXE B NP R tH 3 dob.

vE: B MCU/FPGA FRoRfH MCU I 2 fic B AR

2.4 B ERIR

ELF2 %71 FPGA G 3 Pl Bh 3R, H—/MRAiZ08H . i ANRXAEH4s. 10L A1 DSP {FH 14
JAIER (GCLKD 85 AN SCRF s i N M 32 1 ef R 5 N 8 (IOCLKD , B = A2
R B LB A N B IOCLK FT PLL %\ (1 B i

2.4.1 £ B/At5h

ELF2 5514 Rt o SR IRIR 6 & L TR Bl N, S ds AIA 4 2% o I B3 A 16 MIRKEIR |
Rkl EIRA) A RN BRI 2% . RN PHMEEEIS N FPGA B MRBUR M —1mtERe. K8, K
(i RH B, [N 4R BB AT s B A S, IR e 2-4- 1 o

DS400_4.1
2019.3
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gclkio_t[3:0] D

clkdivt[1:0] gelkpibt[3:0] 4 PLL 2

4

2

4
A4

DCE
QUADO 5 4

I ;

center mux | gclkem pib[0:1]
le——

gclkpib1|[330] 16 x 36:1

32

3 3 clkdjvr[1:0]
[+ 3
gelkio_I[3:0] D
gelkio_r[3:0]

4 Ikem| pib[3:2
glkdivI[L:0] Cigt)‘ir;g}:‘lx | Sctkem pib[3:2] gelkpibr[3:0
J 8
QUAD 1

gclkpibb[3:0] clkdivb[1:0]

gclkio_b[3:0]

& 2-4- 1 £ R8P 5> L%
7¥: ELF2_4K LAUF %R A PLL2

fE A RN R AR LAY IR Z B SR A, 400 8:1, M T M PLL Sttt I BHERAL. P #2000
vy WERZAR SRS BN RN B SRS fE 8:1 BBk AR i, A T R BhSBh
IR, W LLSCHUC BRI B ah S RE ;s MU IGERE 32 Bt h B IR, il fEfedmie i b AE
P4, o3RRI R R 55 2% 36:1 Z BkikFfas, 2k E] 4 SRR S 1258 DFF.

BT DK AR B OISR, RN GERA 16 A7 1 42 R I b 5 I

2.4.1.1 R§pIRESR (CSB)

AN ELF2 $6PEA 2 A4 Rt b st B e i i b DI BB AT 32 4 R e — %
B S P N o ZDZS Bl DT B L A0 VP FLA LA — A LA 7 B N 5 30 2
EEAES 21 ZHITAR.
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center mux |
16 x 36:1 @
e |8 8, [T
DCE DCE
center mux l«@
16 x 36:1 ¢

8

e

2-4- 2 CSB 1EH

(¢]
e,
=
=
o

| |
| |
Cwﬂ _J |_J 1_I11_I_1_I_1_I_1_I_1_I_1_I_1__
| |
| |
: \ J
[
LS S w0 o A o S S A S S
2-4- 3 CSB B $h i1 # B 5
% 2-4- 1 DCS @{EtE=t
S
& R # R
0 1
BUFGMUX clkio clkil BRI B )
2.4.2 Wi NH BT 8

N D (1IOCLK) & 7T PAE ELF2 &4 i — Bl 22 ph 2% . 1I0CLK 3’3l 110 BIJ N —
AN T4 SR I B VR 1 FINH R X . IXRE, BUFIO it T LA ER AR HbdE & U5 Rl S R (AL ik e s
WP EE) o I0CLK AT BAH Az T [ #h X3 clock capable 1/0 33z, AT LA PLL %yt oK. i
B 110 A A PIA IOCLK. &N IOCLK A 3Kz [A]— X B/ A ) —> 110 B g4 . 10CLK A RELK
HEHTHE (PLB. BRAM %) , KN IOCLK i # ) 4  fe 78 o [ — 2 sl I B X S 1Y) 110 31
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gclkio_t[3:0] Q
PLL 1 >
il

2 10 Bank8 ' 10 Bank7 2

S

PLL 2

10 Bank6

Tiueg Ol

gclkio_r[3:0]
]

gclkio_I[3:0]
s L

o

10 Bank5

o
@©
Y
=
=
N

| B :
\ SR :
PLL O 2 S PLL3
1
gclkio_b[S:O]é

2-4- 4 |OCLK 223
vE: ELF2-4K DL R R A PLL2

2.4.2.1 Br$h SRR
ELF2 ZHAFAEREA 1/O A #AT WA 23 A5 35 o I B o3 S 40 NI B o3 0, o Nk B T4 1)
170 £H ¥ N I B o R 0 SRR ORT DA 1/2/4 IR — A

CLKi
RST
COE

CLKo

2-4- 5 B4y SnEs

COE |
CDIV_2 [ s R
CDIV_4
[E 2-4- 6 Bt InaERTFE
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2.4.3 PRIRATH

PR I i DL S IR B i A PRSsA 42 1 24 IOCLK AT PLL #r N R, X A1 7 SE B gt
AL I BN R

gclkio_t[7:0]

PLL1

PLL 2

5 @ 2
I |

©
=
c
<
o
S

Tjueg Ol

S
3
o

gclkio_l[7:0] Ux

gclkio_r[7:0]

@
=

o
e

2jueg Ol
10 Bank5

PLL O 2 TéT 2 PLL 3

gclkio_b[7:0]

2-4- 7 RIEFTFHEEA[E]

2.5 gifE¥F (PLL)

2.5.1 &fy
ELF2 %1 FPGA Witk 1 N2 IHEEHHIFA (PLL2) , AT SCPl e gemt S B Thas . 0 DLSZIL 804y
. R, AR, NEU AR, S EETEE . BN SR B HE . 2 AL I B HE AR ThRE .

FPAEAE F o 296 7E PLL 1 lock {5 52 5 A, [ @O PSR mAGE S e, P4 BuEt
BEAT R AL AORIEBURH A IS B 5 5 AR AR AL

PLL 25 I BIEANAT . IR 4840t L T34 6 HE AN P 90 3 o i o

PLL M EPEING : BIeP it . WA A7 as i By s, BB . PLL PN s Astisy 4 LA &2
FHFL I 8F CO~C4.

PLL % C5 F1 CO I T — /K H VCO AR kTR as, % AR Aa A7 AR [F]

PLL firth C6 1 CL AL T —AKH VCO MARAL &SRS, it AN AR AL L6 Z0AH ] o
DS400 4.1 www.anlogic.com 31
2019.3




E? LOGIC RN ELF2 &% FPGA $iIEF M

REFCLK CLKCO

osc 8, |Phase
CCLKIO PFD CP —— LPF — VCO 1+ Shift LKL
CLKC2
I0CLK[3:0]
CLKC3
PIB Lock 8
Detect |~ "%

CLKC4

CLKC5

CLKC6

2-5- 1 ELF2 PLL 244
PLL A3 L 1T BR800 i 506 F I Bl B I, RIS R AP O #l s Pk e

Co g

. Pin:
PLL CLKOUT p

2-5- 2 ELF2 CO E#Fimt BIRihia s 10 EB (E9HE)
% 2-5- 1 ELF2 PLL 4543

Feature ELF2 PLL
fi N BT 51 2 3 ) 10-400 Mhz
i L IS 3R 5 4-400 Mhz
VCO Az U [# 300-1200 Mhz
fa H g 1 5 7 (CO~C4 AL 58 4 5T)
SN B o3 S ZR (M) 1to0 128
S B 3 A ZR B(N) 1to0 128
i 4 IS4 5 2 45(CO-4) 1to 128
FHEE 73 % 45°  (HHXT VCO)
i v AT I AR AL WS B () 0, 45, 90, 135, 180, 225, 270, 315
F 2 Bl A 4 il YRF (+/-BE L 45 FERIES, AN VCO)
B e IR A i Lock
2 I b A S
Je& At Y
NEG B R
i 2 L SCHF
DS400 4.1 www.anlogic.com 32

2019.3



E? LOGIC RN ELF2 &% FPGA $iIEF M

2.5.2 BFSHEW

ELF2 %1 PLL CEra& MR ThRE . ELF2 2% PLL 5 #l @Y AE S MBS E BN R . FaSilE
P P S A AR RS, e b R R ANRE R .

A E S AT

W 2B S B\ S
B SENB R E(M)
B AR E(N)

W B A 2 (CO-4)

ZNASAHFE S48 F 7w DL 1) PLL 2 il A\ 4 &5 5, B0% PLL 5 AN hdar th CO-C4 BIAHAL.
ELF2 #2542 il 8 33 Ay ) 5 R AL o 3B 2K i I B ) 46 32 B DAyt 70 k.
JUiEIE PSCLKSEL[2:0](5 ‘5 £ 3 — e tH BEAT A . PSSTEP [k — ik b o 48 midh ok — A AR AL,
PSDONE i 21 i Bk 28 s 52 il — R LA 50

FIASHBAE 4 Fh Rl R #RT DU, A ERER & PSCLK #/DE/NT VCO =402 —,
PSSTEP % /E&/b 7% 2 4~ PSCLK &,

PSCLKSELEZ() x X
psooun | |
=T I U I O T e R S R S R
- |
| |

2-5- 3 PLL sh7S B 1mHIeT
2.5.3 B R IRIR =

ELF2 251 PLL SCHF 4 Rl B BRI QAR SR IR B 7 S A SRR 32
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2.5.3.1 EEIFHER (Source-Synchronous Mode)

Data at input PIN ><

>
>

Clk at input PIN

|
|
Data at Register >< >< i >< ><:
T
:
Clk at Register

2-5- 4 JREIZHER
i 2-5- 4 YA GE S A ThEE, TR AL CRAIE B i 1 3] 10B i\ & e 1 e iR
OB N 2] 10B 27 A7 a5 P RE IR A S CEUHE R S N i AR R 0 )

2.5.3.2 TLipEiEX, (No Compensation Mode)
FETCAMERE, PLL AN B b 0 48 SEIR JEAT A, PLL SR BB E S ist, 247 PLL IR shHst: .

PLL Refclk

PLL output Clk

Clk at Register

2-5- 5 FLAMEIEN (FRALAXIFF)

L

2.5.3.3 LEERX
BT, PLL 24ME GCLK MR IEIR, fRiIE PN 71 25 17 2 4\ I Bt kE A7 AN b AR A7 — 38

PLL Refclk

e

PLL output Clk

Clk at Register

2-5- 6 BRI (1/2 BFHAELIXTFF)
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2.5.3.4 BEREHIER
FIEIRZ MR, It AR AT AT PLL 225 I N\ VAR 57 % 5%

PLL Refclk

PLL output Clk

Clk at Register

& 2-5- 7 FIEREHIER (U3 ESHAXTFF)
2.5.4 RN/ NS4 HR

ELF2 %1 PLL ffFH A AR, WaesmnAitE — MR B A, /N iR EMI X R4t
FEA IR . ELF2 251 PLL A A0 AR ) T e A5 F e Ay =X, AR BE FE Tk 3%, R =k
VA, PR A G L A T g AR . (S AT AR, PLL % (0 A I e S A R o

Delta-sigam #fil|#% (DSM) FUAHA G #5SL [ S ELF2 541 PLL /N3 A )RE, DSM Bhas ik
£ 8 BRARDI A —BR1E N VCO Mfartt, PIEARR & e /NUE

ELF2 541 PLL A7 3 M AR B0, NG SRR AR, F AU ] AR BRS04 S sl AN B o3
S . R /NEC AN RS, PLL LA T8 H st sl, i PLL BA S UFY jitter TERE

2 ELF2 541 PLL [F]IS TAE TN M R AR I, AHG TR 8070 Sk i, random jitter 233470
30-50%-

Lock % PLLLOCK
- det
refclk ———| EEf > L» » CLK
v Vetrl
PFD CP , » VCO
. o |
LF
Feedback N
clock M
feed_back MUX M
div N
INTP_OUTP Phase Rotator

(PI) PHASE_IN[8:1]
(PHASE_IN[1] is the leading phase)
Fractional-N FREQ OFFSET[16:0]
Modulator FREQ OFFSET VALID

T

SSCMOD

SSC_FREQ DIV[14:0]
S
SSC_RNGE[10:0]
—

2-5- 8 ELF2 &%l PLL &% %244
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2.5.4.1 I NB 90

W 2-5- 8 flion, N BRI AL EE RS (PD P4 (ONTP_OUTP) , A1 VCO Hiti i
J\ANFIBIAEEE, PR mis ., TR INEUE . Beom S +H-5% WS &, K5 EEN 1ppm.

2.5.4.2 R¥A

ELF2 &5 PLL e iUk 2L v Bl i ) AR K8 EMI X R G T30, il i fe e i T sl o
O, IRRVEE AR R, T 0 = A

W SRR R A R
B AR EITE R (0%-3%)
m AR
m AR (D S
2.5.4.3 BH R
M ELF2 251 PLL S RS/ NS g, PLL TAE{EREU iR, B B i jitter VERE .

2.5.5 = ELIEFI

ELF2 &% PLL fif H 52 EL il BeoAR, w7 LA AR AT AR b 25 bl 1 fan H i 4, A2 RF CO, C1 g% o
b 2 P HE T 22 post-scale 43 AT KB E RS, TD BRI AR, 5050k e e 5 5
E:ipriee .

2.5.5.1 HARE
ELF2 %1 PLL AR B T 1 1 2 2G5
Phasec=(MCL_DELx+1)/(MCL_DIVx+1)*360 J&
MC1_DELx RZAA7 A% 58 118, MC1_DIVX #& post-scale divider %8 ff{A.
2.5.5.2 HECEHI
A HH AT o 2 LR R R 22 8 M ilAL, SRR 16 7.

LhrEAL MC1_DUTY50_N E N 0, ELF2 R7%1 PLL TAELE 50% 55 LA, #R4E post-scale
divider & E /1, A divided by even F1 divided by odd 7 1% 1 .

f: divided by even
MC1_DUTY[6:0]=(MC1_DIVx+1)/2
MC1 DUTY50 N=0

f5i: divided by odd
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MC1_DUTY[6:0]=INT((MC1_DIVx+1)/2+1)

MC1_DUTY50 N=0

YbrEAL MCL_DUTYS0 N #5E A4 1, ELF2 R5%1) PLL TAEE 4R 28 LU R | 5 25 L sl ik
FEH MC1_DIVx d, it gl a5
DutyCycle=(MC1_DIVx+1-MC1_DUTYx)/(MC1_DIVx+1)

MC1_DUTYx 2 duty cycle %231, DutyCycle 375 B3 4 5 = LU0 H 20 b, HLln 12.5%,
25%%% .
. Wik MC1_DIVx=7 (Bp#A 8) , e oA 12.5%.

MC1_DYTYx=MC1_DIVx+1-DutyCycle*(MC1_DIVx+1) =7+1-125%*(7+1)=7

2.6 HFES4E (DSP)

ELF2 #¥fF456 7 ERIESAMTE D, XAETREMERE. B RGMA, DU FREEE 54
FH(DSP) R4t HITh#E . ELF2 2814 A 5 835 1F v DSP 284 HI AL FE 2%, &5 B T-42 5 DSP RGP EL .

2.6.1 IkRLEH

IRA UL T A E > 18 X 18 3fekidls, BT EMMA 9 X 9 ks . BN ATE
I LT LA T4k

B ORVEA

LI NS iR ea

B A SR

clk gsrn  mcl_asyn mcl_gsrn_disable

bcin[17:0] acin[17:0] J, J. mel_m18x18 _signa signb cepd rstpd n mel pdreg_en
mcl_areg_en
rsta_n
cea l
o
mia[17:0] 5 3 > —
)
= —>
sourcea — J
14 N~
mcl_breg_en MUL W
| - mpd[35:0]
rstb_n 18X18 NE
ceb »
" HeD—
mib[17:0] ;;‘ B |
NE=)
sourceb K
done_gwe
v
acout[17:0] bcout[17:0]
2-6- 1 FIERIRR B R L
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a) WMANFHFH

R IRIE A A ER L, A DU A SRS NS T E e R N\ 2 7 4%, BB F2LL 9bit 5% 18 bit
(P e I R e D) B B [ = ) S e DR SR NG R (e NG 7 e 1 (PR o Rl
{5 SRR NG AEE, ¥ mib (55 BRERER N ARk s .

I R Sl R L S S NS
m

m R

m IR

[Fi] — R N S CIFeVE 25 HH R BT A i N 5 i 2 A s 5 i [R) — I i 5 B, I B RE A 5 LA R AR
TG TS AL E .

b) FRIEBH

RN RIVE BB [ T 28 4 7 5 9x9 B 18x18 Feyk 88, F i Hrix et B > (Al H e gk ae . 1R
Paafeyk s A4 0 F sl B E AR SR, B — IR AN SUIRE S RE 08 [F] IS 0T — N EE A b s B

Fevk A B — MRS 2 — M E— A 55 808 R 521 signa 5 signb {5 ‘5 4% il ik 4% 14
N, HREHZEAFSHRERTLA T . R signa 55 A& HET, I mia BIEEGE —NER5HUE.
Rz, mia BEAEBE R AN S B

K 2-6- L NIRIEZRFF SRR H T A ERF S I EAE L R AR 45 xS B 55 I8 . i ST A —
MEEECNE S5, NSRRI 45 BB 555

& 2-6- 1 ERTF SRR

MIA MIB
signa ZiEfE Signb ZiEfE B
K 5 0 A 0 Je 5
TS 0 B 1 AR5
At 1 Tt 0 it
At 1 HES 1 e

ARSI B AT signa {5 5 A signb {555, Fi T-Heihl e A HciR i 5 5 42
oo WARAATERA P 0 x0 Tk, MAKHIATLEN mia A5 mib AN BIEE R —
A~ signa 55 A A signb 55 . AT AYEIEATIN B4 S0 signa M signb {55, LMESdR A SR ESUH
R g, BB T A A AR signa LU signd . RS FORINT, kB A A
.

c) HiiEFFE
IR FFeIE AR HO#RAERLI, WTRLAT 18 bit B 36 bit 7 2R A i th A A7 2% 0 ik N 23R & 10 i i 9t
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IT3A7. NHPEHIES T H TR S IRESS T 1 — M 2578
B e
B BERE

[} /jl%’: Nl =R

==
VIHZ

Ng

[F] — RN SIS 25 HH BT A i N 5 i o A s 25 i ) — I i 5 B, I Bl RE A 5 LA R AR
S AKEh A DA E

%15

% 2-6- 2 S_SEEEIH O LA
2| TE | AL i::3%)
mia | ¥ | 18 | RH PIB [ dsp #RAEHGRAN . B AR
acin BN | 18 | SRERI—Z% dsp 1Y acout i I _EKREEE RN . H AT A7 a4 AR
acout | HuHh | 18 | HEHERIT —Z dsp (19 acin ¥ b SR ECHE i HY
mib N | 18 | KH PIB ¥ dsp 5 —#AEHGAN . B A A
bcin N | 18 | RERI—Z dsp H beout FIZEREIRIN . B F A7 g d A
bcout | H | 18 | EEHEF|TN —Z% dsp 1) bein i I L A 2 BB Hn

cea | N BN B BROERE 5. 4 cea MBI IT, B AHAL

ceb | N AT SPAE (5. 2 ceb AT, MAAK
cepd | A AT BT B LR S . 24 cepd WAHLPRE, Hiiik 1K
ck | A clk A dsp [ AN B SERIFEFL T BT (07517 28

rsta n | A
rstb n | HiA
rstpd_n | #IA

BN ENES . BNEHETR, ZAFESRHHA €07

BN TR ENES . NEETR, ZAFESRNHHA €07

W AR EAAE T AR, ZFES MR “0”

o R AR P HliR . 24 sourcea AR HLSFI, MUX HI%H 2 a,
4 sourcea A HLFH, MUX )% & acin

5 BRI RS I3 i . 24 sourceb Dy HLCPRF, MUX % H 2 b,
4 sourceb NI HELFIT, MUX [ Hi 2 bein

mpd Wit | 36 | dsp FOTRAN K i

2.6.2 AERRT

L I T =N S IS S

sourcea | FiA 1

sourceb | #i 1

FRYEAS A (L FH 75 B2, AT LG4 N R i ik s AR i — Fobr
B 18 x18 Feyk s
B A 9 =<9 Bl ek g

LA ELF2 S F AR A SRIERS, 7T DLSEISRVE I s ANl a8 DI RE, 1% DI RERITRIE 30
o R AN FRIE AR OR DL, MANVE 2 B0 SO0 45 2 e I 7E 1248 5o rh ST
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2.6.2.1 18 i 3fe;x2E

B E A MRS, SRS FR 10 B 18 A7 AL TE R B — 18x18 eikgs. K 2-6-2 44T
fic & 5 R AN ZTeTERs, LR —A 18 £ Ffekias .

FITATI) 18 {7 325 iy N BSdiE 5 45 RIS M A 18 28 B 4745 - SRV i A\ B T DL A 777 5 B4
RSB, BEWENAE. 5sh, WAL BN signa 5 signb (55, JF Hilid & KA w7 7
T ROIRIX A

clk gsrn ena enb en_pd reset_a reset_breset_pd signa signb

T A D A O

IN_A[17:0] D Q

— Reset

——4 GSRN

] F— OUT([35:0]
D Q
MUL
18x18 — i
IN_B[17:0] D Q —d Reset
—|EN | ——4 GSRN

—— Reset

——4 GSRN

Multiplier 18x18

2-6- 2 18 (IR EZIRR
2.6.2.2 9 {UFFxEE

W R B NMRAAIREAS, USSR R E 9 AL TR P> 9x0 Feikds. 181 2-6-3 45 T HCE
Ja RN FGRVE RS, DASCRFPIAS 9 fisfeikids

P IR 9 A7 aRiE A N B 5 45 RGBS AR B A7 4% . Reikaf A\ K T DL AT 455 B 4
TEAF 5 A, B P AL o A R FSRE S E PS 9 X 9 ik di L= [/ —)> signa Al signb
E5. Bk, AT IRSNE— A IRIE B A FTA mia i NEE L UE A MRS Rk, FRE, TR
Al — AN AL A mib S A Ks 0 ZEAT AR R 45 5 R
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clk gsrn ena enb en_pd reset_a reset_breset_pd signa signb

T T A

I

o ‘—— 0UT1[17:0]
D Q
[ MUL
9X9 —EN
IN_B1[17:9] .
se

— EN — —— GSRN

Multiplier 9x9

IN_AO[8:0] j

‘—— 0uTO[17:0]
D Q
MUL

| 9X9 —EN
IN_BO[8:0]

—— Reset

— —< GSRN

Multiplier 9x9

2-6- 3 9 U EREENR

2.7 Wi NmHiZESR T (I0L)

ELF2 Z31FIK 0L A SO R 2 AP TARR. AT LA GPUIMECE 100 BIRSIR 2 fh TARR,
5P 10B RAAHULAS, ELF2 S804 IR A 100 KA, SCRpi) TARRLNER 2-7- 1 s

% 2-7- 1 10L ZHTIEHER
ER IOLB #HAR IOLE #438%
BYPASS
SDR
iDDRx1
iDDRx2
BYPASS
SDR
oDDRx1
oDDRX2 J
7¥: IOLB X 3Z#F iDDR x1 ] pipelined 15, 10BE %} iDDR x1 ] ¥ i U 3 ¢

A

fa

A N RN N N S
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2.7.1 MINEFsFIZHE

N (0L H E N B A7 a8 F SR A B mrdll B2 11, K L BRI P A% 0 38 8 mT LA B ) 4
R, N TR AR B AT B A I O E R KA AL ER A ) o 7 SRR T R A 4 5 1 0 FH
BV EAE (GDDR) S £

iPAD D D d Qio D a @3
Progldly

DFFO DFF3 DFF7

!
]
[
| ]
]

Qis

q

@al
DI

o)
v [=]
=)

DFF5 DFF8

Qil Qi2 Qi4

]

o
[
v =]
fo]
v =]
o
I
v [=]
fo]
J’ =]
fol

DFF1 F DFF2 DFF4 DFF9

SCLK Qié
D Q

DI D/L

Qo

DFF6

PCLK

E 2-7- L AT FRIER
2.7.1.1 EBEMNER

BT 10 R 2-7- 2 B, WERIE S BN FPGA WiiZ4E.

iPAD
D
— Progldly —]

& 2-7- 2 @M ERAEE]

2.7.1.2 SDR INER
FHECE R, W] 2-7- 3 P, SDR MBf#if 1 I0L 7 f7d%, AIARONSGE 10 K FikRe.

® 0

iPAD

|— Progldly

PCLK >
DFFé

N o D o— ®a
1)

D/L

2-7- 3 SDR MINIRKIEE]
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2.7.1.3 DDR g NEEX

ELF2 284 |IOL A5 4 Fl i 29 77 25 F LLSZ 4% iDDRx1 A1 iDDRx2 #x. 75 EF & )2 IOLB A
iDDR x2 Bz /), Hrr 10LB 1375 iDDR x1 f pipelined £, 10BE %} iDDR x1 f % s 235 52 45

B iDDRx1 [F#RAFER

D D Q & Q0
—1>
DFFé
D Q D Q & Q1
- >
DFF5 rDFFS
PCLK

[&] 2-7- 4 iGDDR BB MINERIEE
£ iDDRx1 [FVAHE S, DFF5 Fll DFF6 43 BI7E N My Fl U SRR A B3, DFFS 418 Q1 $udi Al
B P B . BT DFF8 51N Q1 4 AHXT T QO Zig— N8k B 3, I P anl&l 2-7- 5 fiias .

b | a | a | B | B | co [ ca | po | b1 | Eo0|
QO XX | A0 | BO | co | DO
Q1 XX | AL | B1 | c1 |

2-7- 5 iGDDR [EiBH#HINER
B iDDRx1 [F¥ Pipelined i AR

D D Q D Q & Q0
—> —>
DFFé DFF10
D Q D Q & Q1
-> —>
DFF5 DFF8
PCLK

2-7- 6 iIGDDR [E];& Pipelined i N &R AERE
£ iDDRx1 [FVARE QL AHXT T QO BEue — AN B i I, NAMEZAERf, 51\ DFF10, Wil 2-7- 6
Fis. WRFwE 2-7-7 s,
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b1 | E0 |

XX | A0 | BO | co |
XX | Al | B1 | 1 |
2-7- 7 iGDDR [E;& Pipelined M A& 3
iDDRx2 I AR

iDDRx2 # T, Al LISZEEHE &1 10 3% . PAD 5 FPGA WHZHEEH N 4:11., iR THE—

20 %A DFF | SCLK filt &, S35 (KRR RN 1:2 149 B8 . 55 — 2% /7 55 DFF HH FPGA & 4l 8 PCLK
fib ke, SEELEGE S WAZIZ RO RIS, PCLK N SCLK I i—F.

iPAD D Qio Qi3
D Q D Q D Q » Q3
Progldly
- —> —>
DFFO DFF3 DFF7
Qi5
D Q D Q ®» Ql
> —>
DFF5 DFF8
Qil Qi2 Qi4
D D Q D Q D Q D Qf » Q2
—> > > >
DFF1 r DFF2 DFF4 DFF9
SCLK Qi6
D Q D Q # Q0
3> —>
DFF6 DFF10
PCLK
2-7- 8 IDDRx2 HMIN{ER
D [ A [ At [ a2 [ A3 [ B [ B [ B | B3 [ co | c1 [ c2 [ c3 [ bo [ b1t [ b2 [ D3 |
T
SCLK N ) N | | | | | | | | | | | |
Qi1 xxF A0\ F\ A2\ [\ Bo [ B2 [ co [ c2 [ DO [ D2 |
| | l |
Qi2 XX [] A0 ¢ T A2 [ BO [ B2 [ co [ c2 [ DO [ b2 ]
/ [ ]
Qio XX [ AL/ [ A3 ¢ I B1 [ B3 [ c1 [ c3 [ D1 [ b3 ]
Qi4 XX F A0 [ /] m [ BO [ B2 [ co [ c2 [ DO |
/
Qi3 XX [ [ A ¥ A3 [ B1 [ B3 [ c1 [ c3 [ D1 |
PCLK 1
Qi6 r A0 [ BO [ co [ DO |
Qi5 | Al | B1 I c1 [ D1 |
Q0 XX | A0 | BO [ co
Q1 XX [ Al [ B1 [ c1
Q2 XX I A2 I B2 [ c2
Q3 XX | A3 I B3 [ c3
2-7- 9 iDDRx2 I NEHKES F
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2.7.1.4 MINIERTEATT

A 1OL ZHEF TN ERALS — N Al g PR N E I BTG, IR R D RE R S . SRR S
HIZER 7. IOLB F1 IOLE 325054 ] 135 Bt s

R 2-7- 2 NERTEESEE

oL K% A A% Step B RERE BAIERT
IOLB 8 50ps 0.7ns
IOLE 32 35ps 1.2ns

2.7.2 Mt HFRZ4E

B N OZ . (1OL) Ry A7 A7 4 P OR AL B A B A JE R 21 vk 1/0 I 7y 181 2-7- 10 45

PCLK

T A E R
TS Ta
TS D D q
D/L
S sclk  —p
DFF10 DFF11 =&EREE
DO D Q020 DO0——|
| 500 DDIE; Q _| g—. oPAD
- e
DFF7
D2 D D DO1
D Qf D Q
> >
DFF2 [Cnrrs m r”

SCLK

D1 D Qo31

—P
DFF3

D3 D D q

| & |_c>
PCLK DFF4 DFFé HES H IR
2-7- 10 i FFERIER
2.7.2.1 EiBEHBER

G AR 1 10 2K 2-7- 11 fow, AR E 5 B FGPA P13 Z 45 H 21 PAD.

TST\
D

L~
2-7- 11 E @R EE

# oPAD
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2.7.2.2 SDR #iltB &
FECE AR, Wil 2-7-12 fiz, SDR BLAMEA | 10L & f7s, FIATAUMEGE 10 AR PPk RE

TS IDQ

D p a2 | >—® oPAD
D/L

SCLK >
DFF7

[& 2-7- 12 SDR HHERIER
2.7.2.3 DDR #j&E%

ELF2 #34F IOL Hf & H 37 1748 FH LLSCKF oDDRx1 il oDDRx2 # 3.

B oDDRx1 #HE=

TS |DQj

DO D Q }—|DQ )>—. oPAD
A

DFF7
D1 D Q D Q

— I-C>
SCLK DFF8 DFF9

2-7- 13 oDDRx1 #iH#E R AEE
7E oDDRx1 #i:X,, ##l5 DOO A1 DO1 #% SCLK [E#y XA:1E DFF7 A1 DFF8, F4r HITE LA T
W 2] oPAD, B UK 2-7- 14 FizR .

Do XX | A0 | BO | co | DO

D1 XX | AL | B1 | cL | D1 |
SCLK

Q xx | A | A ]| B [ B [ co [ c | po |ob1

2-7- 14 oGDDR #iH &=
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B 0DDRx2 HHi#E=R

oDDRx2 #5:X R, WA HFHEE M 10 #E., PAD 5 FPGA WHIEHEERIL A 4:11. SR TH—
#l4> DFF B FPGA Z Gt 8t PCLK fitk , SEELEE FIRAEER 2:1 F 5 4 . 25 — 564> DFF H &if SCLK
fob %%, SEEIEYE EE B AT Y . PCLK A SCLK ) —2F,

TQ TS —
TS D Q D Q
D/L
—P SCLK  —p
DFF10 DFF11
DO D Q h Qo20 b Q
oPAD
D/L
B —b
DFF1 DFF7
D2 D Qf D Q| D D q
_>I;FF2 |—C>I;FF5 g I_c>
PCLK SCLK DFF8 DFF9
D1 D Qf Qo31
—P
DFF3
D3 D Qf D Q
P |‘C>
PCLK DFF4 DFF6
2-7- 15 oDDRx2 #iH %5t
D0 XX A0 [ B0 [ [ [ D0
D1 X Al [ B1 [ cl [ DI
D2 XX | A2 [ B2 [ 2 [ D2
D3 X A3 | B3 [ 3 [ D3
PCLK
Q020 XX [ A0 [ A2 [ BO [ B2 [ 0 [ c2 [ i [ b2
Qo31 XX [ AL [ A3 [ Bl [ B3 [ [ [ 3 [ D1 [ b3
SCLK I l | [ I l | [ { l | [ l l |
Q XX [ w0 T at T a2 T a3 T B [ B [ B [ B [ c [ ca [ c [ ¢ [ v [ bl

2-7- 16 oDDRx2 M B &R F
B oDDRx2L HyHitE=R,

5 oDDRx2 # L, oDDRx2L sl E#218 H N #B SCLK 1] 2 43 #ifE N PCLK, 74 14 CLK. ##
i bt oDDRx2 #HE — A~ SCLK 8 i 3
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TQ ]
Ts D q D Q

D/L
— SCLK —p
DFF10 DFF11
DO D Q Qo20
) D q a oPAD
D/L
T —P /
DFF1 DFF7
D2 D qQ D qQ D q D Q
_>[')FF2 [C;FFS T I_C>
SCLK/2 SCLK DFF8 DFF9
D1 D Q Qo31
—b
DFF3
D3 D Q D Q
—> |‘C>
SCLK/2 DFF4 DFF6
2-7- 17 oDDRx2L ¥ &=
Do x| A0 [ B0 [ o [ )
D1 x| Al [ BI [ cl [ Dl
D2 x| A2 [ B2 [ c2 [ D2
D3 x| A3 [ B3 [ 3 [ D3
SCLK/2
Q020 XX [ A0 [ A2 [ B0 | B2 [ o | c2 [ DO [ 02
Q031 XX [ Al [ A3 [ B1 | B3 [ c1 | c3 [ D1 [ v3
o Ll L L L T T |
Q XX [ a0 T wm [ a2 T m [ s [ s [ s [ 8 | o [ a [ c [ a [ o |
2-7- 18 oDDRx2L ¥itH &R BT F
2.7.2.4 MyHIERT BT

B—A IOLE B o N & — DAl it th & oo, SILSCRF 4 0T, FZUER 100ps.
SCFF R SR RIREIR 17 3o

2.8 MINHIHHEZEHE (10B)

2.8.1 10B &1

ELF2 AW Fh2EAL 1/0: FAA |10BB Flit A IOBE. ELF2 B A 1l & itk B8 110 IREh s Az 2s,
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FISCRFMSR B 2 HARHERE o SRR D) RS A0 1 th o A AR R IR ] G R 1 1 o

4> 10BE WEHA - fin i A =25 0K 80 & XA a8 ] ML IS 110 triECE. 27 110 €
FIE— /NSRS 10BE.

IOBE SZ#F Fi - FHn ik

B i /O FRifE (LVCMOS. LVTTL)

m %% 1/0 ###E (LVDS. LVPECL. BLVDS)

IOBE 3C#F bidk Hi~FARAER RIS, 1OBE S LA T c B i
m i IREhAE T

m i Slew Rate /71

T M o v I e A £ e Bk = A

B PCI Clamp fiifig

B Bus Hold Zhfg{# fg

IOBB SCHHELF-hrif:

B i /O FRifE (LVCMOS. GTL)

W =5 1/0 faffE (LVDS %A\ LVPECL i \)

IOBB SCHF LA N B I :

IS5 M ot 74l N A N b i e

B Bus Hold Bhigfdifig

R R

(1) 10BB & [k ah Bt & AN Al K, 1OBE & I K 3h Ha it =& T R 1 o
(2) LVPECL Hi-F3CHFIE LU :

IOBE % #¢ LVPECL33 %\, W15t 22t & 2.5v, 0] UL EL BRI N s 0 SR ] i 2 & 3.3v, FLid &
B 2v, U A /MEICEC A 25, ASEAER A HEEE; 10BE & IAS R True LVPECL33
i, R EF LVPECL33_E it

IOBB 4 I ¥ LVPECL33 i\, {H2 75 # I FEL FH I 4% s AN #E LVPECL33 %, 32 #F LVPECL33_E
B o
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LVPECL % N I AMZ U T HL i
a) HMA

Transmission Line

2

\

\/

—"
{ {

\ J
Transmission Line

20

of (4

Figure 10. LVPECL Driver for DC-Coupling

Vierm=Vee -2V
;.,_
s
Ri~Zp <
3

*

>
2
Ri~Zo <
|
_._
Vrerm=Vec -2V

VIeErm=Vcc -2V
+
Transmission Line R l‘
) zq i 1~Z20 :i.
el O—t e
1 { O—ik —C
Transmission Line S
L s 20 Re~Zo ;',
140-22002 < 140-22002 < —
l VIERM=VCC -2V
L oo
LVPECL Driver for AC-Coupling
#* 2-8- 1ELF2 T SinE
10 Type 10BB IOBE
) Single Ended
10 Buffer Type Single Ended . .
and Differential
LVTTL33 LVTTL33
LVCMOS33 LVCMOS33
Output Standards LVCMOS25 LVCMOS25
Supported LVCMOS18 LVCMOS18
LVCMOS15 LVCMOS15
LVCMOS12 LVCMOS12
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PCI33
PCIX33
All Single Ended All Single Ended
Inputs o o
and True Differential and True Differential
All Single Ended All Single Ended
Clock Inputs - - - -
True Differential True Differential
LVvDS25
True LVDS Outputs -
LVDS33
LVDS25 E LVDS25 E
Emulated LVDS
LVDS33 E LVDS33 E
Outputs
LVPECL33 E LVPECL33 E
Rdiff 100 - Yes
PCI Clamp - Yes
VCCIO VE%)
N
TQ ©
Programmable Optional
1 Pull-up PCI Clamp
DQ D& Driver J PAD
] Programmable Optional
Pull-down Bus Hold
PADI C iBuf %
DIFFIIN O VSSIO VSSIO

2-8-1 £7K IOBE #E[&
7% I0BE HE#:EH: \OLE ZHpi N s, 1238 8t &4 NS 288 2R, l B 450
Al 10BE =245,
IOBB HJHEEIFI I0BE 24—, XAI7ET 10BB A nliLf# PCI Clamp.

2.8.2 B&E LVDS #
ELF2 RABAFSCRE 22 50 bR LR 2-8- 2
% 2-8- 2 ELF2 #HHEDITE

Bk Kk
ZE oA ifE 1/0 Type
! » I L e S
IOBE YES YES YES ATE
LVDS
I0BB YES No YES 3R H[H
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IOBE YES YES YES AT
RSDS
I0BB YES No YES 3R H[H
o IOBE YES YES YES NS
mini_LVDS
10BB YES NO YES 3R HH
IOBE YES YES YES AT
PPDS
I0BB YES NO YES 3R H[H
BLVDS IOBE YES YES YES YES
IOBE YES YES//AEffi YES o
LVPECL
I0BB YES NO YES ot

HVE: ZRAESERET EF2L2500XG42B Hf34, HoAthdh 17 DU 3 Sk e

Horpols 7 (1 |OBE & I T LIE N 22 p WS, N 100 BRARFERE, F 7 AT AR S By 7 Rk
BEATH B S Z P . 1OBB 5 BIST A ASA7EAE 100 KA FRH, i FH B 75 B2 4050 I 100 ¥4 H B

True LVDS 5 Emulated LVDS ¥R {24 LVDS25 brifEdi N o e K AAZ 400 MHz(800Mbps), %
TR IR LVDS PRI 100 Wi i BE R T LASGEA Y, i FH A0 H BE AR

YENH Iy, True LVDS KH LVDS25 it i LVDS Hi-FhriE, JoFF4MERICEL HRE, ]
2-8-2: True LVDS it ffis

Emulated LVDS 1 i th I R F LVDS25E #rifk, feoR%imth4ise 166MHz, HZLSME 3R FLBH M 2%}
b 1Y P PR R EAT S8Rk AT . LVDS b, @i 2-8- 3: Emulated LVDS %t 3R HIFHRI%% . Al LA
BRI A L B ) 45 {1 SR B I T FE B T30 e 75 25 PR

% 2-8-3 45 T Emulated LVDS 75 HLFHAH

% 2-8- 3 Emulated LVDS #7F 1 [E{&

HIBE M CRRARD
SER
I0BB IOBE
Rs 175 175
Re 140 140
ELF2 ELLVDS K i% 48 JCZE 3R HLFH M 2%
VCCI0=2.5V
§ 1000 LVDS
s

2-8- 2 True LVDS iy
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Rs x Rp/2

ELF2flLVDS % 1% 42 =500
VCCI0=2.5V Rs + Rp/2

L A

Rs

2-8- 3 Emulated LVDS #ij} 3R HiBE L&
2.8.3 MIPI IO

ELF2 #4557 10BE W T MIPI HS B2 a2 f BH S oAt HS/LP )4y b 28 HL i, AN 75 AR 00
ANEBE, A% 10 S E B AT SEELGE MIPLHS /LP ZHREMI S0 HE, Al 382 MIPI D-PHY ) 10 H AP,

iR G
<I LP
RN
|~
HS
Dp [}
diq
Rx: 1000 [ﬁ HS Rx <HS Tx [—
Dn [}
™~
|~
<| LP
2-8- 4 MIPI 10 ZE#4EE]
2.8.4 ATS IP

AST (Asynchronous Serial Transceiver) IP j& 2 FHEIT K MEET LVDS B GHE A UK #3814
ek % 3 #F A\ 100Mbps-400Mbps FrIEE FERC B o £ EEHT T 20 2K 2 DAY ) FPGA &3 2 18] () ELEBcHie & 4,
T B AN U 2%, 1548 F P AT PCB 23 1] AST IP f#1] 8B10B 4t & (AR #E47 (640, Rtk
e mE n] LA RS B AL, ORY FPGA 284

AST f# | ANLOGIC #3111 LVDS #2 O 347 & 4, RN BG 0 7 nl & i BiinE 2hag . R 75 E—XF LVDS
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HIPTSEIAR e, ] 5 A Bode A% i o
T2 EES AR, A E ER R,

AST TP
RILiBiE |
txdatal[7:0]—» .
i i I
txdata_vld—— 8B/ 10Bif | I 4 | ast_tx—»
S S i e aes A ——————
tn———p 00| L e
sy TR
clk_1x— P
clk bx—» ] .
clk 12p5x—— 1 ASTHF B4 A
clk_12p5x_90—>
————————————————————— N
FiloEiE

<+——rxdatal7:0]—
4 rxdata vld <:‘ flfoKll:‘ 8B/ 10Bf# K:‘ X K):‘ H K]‘:ﬁfast rx——

<4—rx word sync

<4——code_error

<}::::::::: BICRES
=PI

<4—rd_error

<4—receive state

ANLOGIC FPGA

[&] 2-8- 5 AST IP iE1E X IhREHEE]
2.8.53%A 5V A

ELF2 AW FI2EA 1/0: FEA T FI gAY
Hor 3L AR |OBB 3¢ #F 5V HIEMA;

H5E M IOBE 7 LA LAETE 1.2-3.3V HLUEVLH], AREEEE SV FiN. WH 5V HE(E S Wil 6
1 10BE IX3hF| ELF2 #8114, 5 EAMR BB, [FN 7R3 $T I ELF2 110 R PCI ?ﬁk:
A i N iy 112 A0 380 1 P B B B e vl iy, ] 2-8- 6 o

HLBH RAELAKHS T PCI AT AR (I AR, — A 1) P s A R 1k L3 2-8- 4.

GHD 25 =|§' ié-liﬁl
e __ G
() Funetion 10 H999399NEYRF P R0QPN EHG9ON
) Dedicated T0 BN REE RO R RS0 RERENGEE
& rox
4@ sP1 FLssH CLx
Common CLE
Ho Connection w
< >
Name Direction Bank ocatio PullType I0Standard :Empha DiffrDyn SlewRate DriveStrength VREF DiffResist PCIClamp ifferentialPair
1 gpic_h0_in input PULLUP LVCMOS25 SLOW NA NONE NONE OFF
2 gpic_h0 oen  output bankl P25 NONE  LVCMOS25 SLOW 8 NONE NONE OFF
3 gpio k0 out  output NONE  LVCMOS25 slow 8 NOME NONE OFF
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vee VCCIo

PCI x

Clamp
I: | VCCIO
I
R

L

5.0V Device ELF2 Device

2-8- 6 5V MINIRE) ELF2 2514

R 2-8- 4 PCI B — &RV S dsit

Vo (V) Imax Unit
0.0 0.92 UA
0.1 9.2 UA
0.2 20 UA
0.3 304 UA
0.4 433 UA
0.5 76.5 uA
0.6 0.15 mA
0.7 0.36 mA
0.8 2.85 mA
0.9 9.42 mA

KBV N, i VCCIO HLE TAELE 2.5-3.0V i, 5% 10 Rt 24 mE, K
SRR .

1/O 845 KSR 4%t TN VIMAX=3.7V, ¥ HE VCCIO=2.5V, BTG 10 fr N w3 i
& VI=3.3V, =8 EER% N VDIO=VI - VCCIO=3.3 - 25=0.8V. IDIO @0.8V = 2.85mA,
R=(5 - 3.3)V/2.85 mA =5960hm.

TEH N i F15 07 380 2% 23 1) Hf e AN [ B FBLBHL, 7 ELF2 2ol &2 3% 72 ] 2-8- 7-&] 2-8- 8 Fiow
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H Rz H I R=330 Ohm, L JFiFE] KN 7.8ns, FEERT RN 12ns, UL 2-8- 7.

a=

. [20.0 Gsa/s | [1.00 kpts ||

) .00 GHz]°[152v |
J[o.

]

S ©®zo0v Joov |@[zoow Joov ]ef.l]
o B8.00 vV
=
o
o
[
= 6.00V
@
= RPNt
0 WW-WWW
o
= fw'\ Lt A 4.00 V
5 J /,/‘/wa"\
il
™ 2.00V
" HAT 0.o0v
-2.00 W
-4.00 WV
-6.00 WV
Y -8.00 W
-15.6 ns -10.6 ns -5.60 ns -600 ps 440 ns 940 ns 144 ns 184 ns 244 ng 284 ng 344 ns 1
@[o [5.00 ns/ |[9.3964 ns 1@ T J;l]
Measurement Current Mean ny Std Dev Count
Rise time(1) 185357 ns 1.9039306 ns 80.8016 ps
5 s i

[20.0 Gsa/s | [1.00 kpts ||

[E.GOGHzlo[l-E_ZMV ]

5 [e_[z.un v/ = Jlo.ow

|@[2.00v/ Joov ]GJJ]

o 8.00v
2
o
o
7]
= 6.00V
o
=
= T o i TN T WP AP
o
5 r./d"-"\.‘\
= sty & s —: 4.00v
o
o
n
™ \M 2,00V
MW
\\‘m“‘www r et T o et 0.0V
-2.00 v
-4.00 vV
-6.00 V
-8.00 v
-19.8 ns -14.8 ns -983ns -483 ns 170 ps 517 ns 102 ns 152 ns 202 ns 252 ns 302 ns 1
@[o [s.00ns/ |[s.1708ns | @ T JJ]

Measurement

Std

Current Mean

Min

Mane

Range (Max-Min)

Count

| @ Fall tim

(1) 312775 ns 31884616 ns

281245 ns

371328 ns

90083 ps

2639

1257961 ps

& 2-8- 7 5V M NIRE) ELF2 8 umE 2 @R=330 Ohm

DS400_4.1
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32 R=600 Ohm, _EFFEFAY 12ns, T F&mF1E 9 21ns, LI 2-8- 8.

mﬁ . 20.0 GSa/s | [2.00 kpts ||~~~ ~ ~ ~ ~[6.00 GHz | @P[224V |

[2.00v/ [o.0v () an

m B8.00 W
=
o
o
»
e 6.00 V
o]
=
g #r e +n
g J
n
™ / 2.00V
an] 0.0V
-2.00 V
-4.00 V
-6.00V
-~ -8.00 V
-22.2ns -122 ns -225 ns 775ns 178ns 278 ns 377 ns 477 ns 577 ns 67.7ns 777 ns 1
@[o [10.0ns/ |[27.7500ns | @) T0 i;l]

~ Measurement

- ® Fall time(1)

@Eﬁl[%[%ﬂw@mmw&[m GHz| @@[2.24 V| oY

8.00v

6.00V

| L 4.00v
™ k 2.00v
.

-2.00v

|seaw [E2ELIRA | B3I 2

-4.00v

-6.00 v

- -8.00 V
-222ns -122ns -225ns 775 ns 178 ns 278ns 37Tns 477 ns 577 ns 67.7 ns 717 ns 1

~ o [10.0 ns/ |[27.7500 ns Q}

[& 2-8- 8 5V M NIEE) ELF2 8844 E A/ T &4 @R=600 Ohm
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2.9 EFL2 FPGA EtEi}AH

ELF2 FPGA A & 4Mbit spi flash. Mt & el 140 7 A AR AT B Bl R SE i, SR RB ISR
o ELF2 WA s 2L HEESI I, 55— o285, TD BAFRAE M 5 R &2
BE, FEMCHE 58 JE AT LU — B AN .

29.1 L ERR

ELF2 SZHF 5 MECE T30 oAl MslRAT, MBhIFT, AES SPI A, APB A JTAG BCE M
X HPMBhEAT. WBHIFATHI ITAG AN &, AER SPI AT APB {2 Py i T 3 5.
PR SPI SRR x1x2,x4 Fi%E . APB PTG EEA BT MCU BEERSZRF . e BRI A BT feature 35 774%
g, BN ES SPIARI x1o BAREFER R WK 2-9- 1.

ELF2 2% FPGA Mt & 7 K~2M bits, K5 BRAM WG B R K A .,
2.9.1.1 ELF2 EeE1ER

% 2-9-1ELF2 BLE#EX XS

fic E
SS SP MP MSPI APB JTAG
EaYy | MEEAT | NBNIEAT | 30T B SPI APB JTAG
Slave Slave Master
Serial Parallel Parallel el e
PROGRAMN | EH] 10 PROGRAMN
INITN HH 10 INITN
DONE HH 10 DONE
SCLK 2H 10 SCLK
CSN 2H 10 - CSN
TMS TCK TMS TCK
TDITDO | M 10 TDITDO
JTAGEN JTAGEN
D[7:2] HH 10 - D[7:2] D[7:2]
D[1] 2H 10 - D[1] D[1]
D[OJ/DIN | ZH 10| DIN D[0] D[0]
N ELF2 A ECE 51
B ECERAGIE (SCLKD
B EITTGE S5 (PROGRAMN)
B CEERGIE (DONE)
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B CERIERGU ANITND

B RCE ks (CSND

B CE USRI (DOUT)

B O FEHAOCEI (TDL, TDO, TMS, TCK, JTAGEN)

m EHIRERASIE (D[7:0D , D[O]AT LA M T 1 DIN

DONE/INITN s PN & 55 B 9T e it -

PROG ININ DONE #4555 )R Al e SECEBFIN B 7, A UAE A BT DIE 4
A
2.9.2 L ERFE

ELF2 FPGA & A A B R0 A =400 . B2, O EREMEE Ra 850155 H %
JaRENEAL, RN EME SRR E ), KRBV, 4% feature ZF/724EH, WIHECE(E
BB, vt ei)s, FPGA FFuaizit BEHIEE N, SAERSG, FPGA & a s B, Wk 2-9-1
s

LR R

ELF2 FPGA & FHG, ROHBELN WG TEA GEFF AN E FEARS. A4, AP FHE
OGS B B N3, Fk PROGRAMN &, RGN FE, YL FEH, FPGA %42 feature
FAEE, RIEEEBRN T A RCE &5, B NS .

REHESA
ELF2 FPGA #J4aL5e )i, INITN {5538y s, e F ) e B 25080 /T BLS N ELF2 FPGA.
INITN {553 s %, FPGA M4 feature 75 774 N A E FL B AL L. JTAG A] DIAEATATRLA
SEi AN
FCE R RE T, INITN 5 S2RERACE HE, 4S5 AT DL FE B Hm k.
JA BB

ELF2 FPGA 5T AL B S A RAM IEFE B AN f5, #ENEBIEFE. ELF2 FPGA JH3) £ H 5%
LRI fE:

a) FEi DONE {5*5 . DONE {55 MK HFA8 y i HF- 3R 78 ELF2 FPGA IR 5 iR BB LB, 2
W7 A MR 5E B B

b) BNER=FES GTS, &R/=23E"% GTS R, BWRBUTE /0 &1,

¢) BMAERENMIBLES GSR, RVFHIA Mfilk 25 R,
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d) BleREHERRES GWE, LVFITA K RAM MIfflk 25 eI 45 A .

Power UP
1. INITN and DONE driven low
2.ALL I/Os pins weak pull-up
except configutation relatived
pins
3. load feature register
4. clears configuration RAM bits

A

Initial
1. INITN driven high
2. DONE still low
3.ALL I/Os pins tied to and
internal weak pull-up except
configutation relatived pins
4. Samples msel pins

>

Error Handling
1. INITN driven low

2. DONE still low PR Configuratoin Write
3. Restart configuration if option data to FPGA SRAM
enable

Wakeup

1. Initializes internal registers
2. Enalbe 1/0O buffers
3. DONE releases high

A 4

User mode
1. User design work
2. INITN and DONE remain high if
option enable

2-9- 1 ELF2 MSPI Bt E 7Tz
2.9.3 MSPI FLE&ER
7 MSPI #30F, ELF2 3@3E 35 Flash HEATECE . A5 N EC BN & i bR T% 287748, P Retg

BT EICRIEE . R DN N — DN BOARRARAE, F P AT DLE A7 958 80 405 358 TR B8 LXoai
2, PZJEE N 2MHz~30MHz. MSPI 323 x1,x2,x4 £ A=, W@ Feature 1R85 5E o
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W FLASH #ds 5 A\ ] LUE ] 22 % FPGA T 33l JTAG /&5 N, HLE At w] il id 22 %
BT RAAEN.

K 2-9- 2 /& ELF2 MSPI it & 77 X% K, PROGRAMN 1Z 5455 7 ELF2 FPGA it &, H 4 INITN
1 DONE 125 N4 Wb ERi TR 1155, DONE (554 m, R BERY), S TE.

VCCo

ELF2 FPGA
DONE
INITN SFL
JTAGEN m
T™MS ]
TCK L]
TDO =
TDI L]
VCCO
PROGRAMN JTAG Cable Header
PROGRAMN

2-9- 2 ELF2 MSPI B2 & 53¢

2.9.4 \NBHEITEREERR

MENEAT (SS) #ixF, FPGA R LLEIL MCU #E4TM#. TD #4Fa] LLAE K bin 3044 HF MCU
n#g.

MCU @it SCLK. DIN 15 51§ 177 OB BHE S N\ FPGA. ELF2 FPGA it A 7EA:4 SCLK ) E
FH BB, Bl &% 58 5, DONE hi @ Ronit & 5e i, R E B, 2K INITN F 551K

VvCCo

1

Slave Serial
[ DONE

INITN

| CSN

SCLK

A 4

DIN

—yw—
\ 4

PROGRAMN
PROGRAM

2-9- 3ELF2 HITECEAN
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T AWV A W AV aVa Ny aWaValaWaWalal
PROGRAMN \ /

INITN
DIN 0 0 P10 S G G G G
|
| |
DONE ! [ }
|

2-9- 4ELF2 RITEEERAFFE

2.9.5 \EhFHITELEHRIN

NBFATHCE & il MCU Bk CPU St S840 i . MBNIEITIBIT 8 B3 4TH0R 5 N Aktsik 5
e e T i S

HIIE] 2-9-5 i, Hodi A~ CSN 52 7] LU P2 AL E A S

VvCcco

L

CPU/Exte
rnal Host ELF2 ELF2
Slave Paraller Slave Paraller
DONE [« DONE DONE
INIT [« INITN INITN
CSN[N:0] » CSN CSN N
CLK »| SCLK veeo »| SCLK
DATA[7:0] »| DATA[7:0] %— —»{ DATA[7:0]
PROGRAMN »| FROGRAMN »{PROGRAMN

Slave Parallel Mode Configuration

2-9-5 MENFHTRE SR
NBFATEE BRI 1P 2-9- 6 o TRUARIIA I TR (PR B3, WAL SE R R, 15
Jrik CSN AN, ERM BRI E TR B X S N . IR, BEESERUS, DONE 55 2458,
CSN ____________w if_x 3
sci aiataVa i alalalaValalal
e
NN A
DATA[7:0] BYTE 0 X_Wﬂ(IXI ~~e

N  —

DONE
I

2-9- 6 ELF2 M\EhH1TECERFE
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2.9.6 EFHITEREERER

EFIFATHE AN FFATECESRL, ZHIET SCLK I Bi i FPGA it

2.9.7 JTAG BLEfER

ELF2 FPGA it i] LLi ik JTAG AT E - JTAG F R E 2iE i B 5 ¥ (TDI, TDO, TMS,
TCK, JTAGEN) #4TH. 7 INITN (S S2 55, JTAG ff LUl 54 il Hih i =, #EA JTAG i &

L Si v

TDI, TDO, TMS, TCK, JTAGEN A& H 10. 34 TDI, TDO, TMS, TCK it & & F 10 B}, JTAGEN
I HCE R 10, 24 TDI, TDO, TMS, TCK BCE A H 7 10 i, JTAGEN=1 1] LL¥ TDI, TDO, TMS,
TCK |2 pl % H 10,

JTAG it &8 F 22 %A 7146 F I USB R #2k, il & TD #EiEAT, AT DUE N BE & A i B 2 15 ) .
JTAG it B XS H 1 7 5 0] 7 RS anEl 2-9- 7 f13 2-9- 2 fios.

™S { X X X
o1 X X X
: tice typsu_toi s :
fe—ticH—sie—ticL—! tipsu_tmse—s tipn
TCK m
'tJF.HH teco ..._,. -—'-* tipxz
H L.f : .
TDO — X .
: tssu itish i
Signal § R S ’ :
to be X X X X
Captured ' i i ' ; 5 :
: | tiszx e—v tiscol—* tsizie—
igna 7 5 i
to be AY X \:
Driven

2-9- 7 ELF2 JTAG B} & E

F 2-9- 2 ELF2 JTAG B FE##& 3

i) Z &= /b ® A B AL
ticp TCK JE A 100 — ns
ticH TCK &1 B P[] 50 — ns
ticL TCK A = P[] 500 — ns
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2019.3



A?LOGIC RN ELF2 &% FPGA $iIEF M

tipsu_TDI TDI Z 7] 10 - ns
tipsu_TMms TMS & 571 8] 13 - ns
tpH JTAG ¥ ORI (7] 20 — ns
tirco JTAG i i b 11 H SE e - 15 ns
tpzx JTAG i A 25kt 31 v BEL A 46 s 1) - 15 ns
tipxz P 27 1748 1 ST ) — 15 ns
tissu PP T A7 A ORI IS ] - — ns
tisH BB A A7 S [ - — ns
tisco T 27 A A I 0 B A L AT I — — ns
tiszx B A A7 4 v BB 8 — — ns
Lisxz BB AT A7 a7 3 3 i P - — ns

2.9.8 DUAL BOOT Ihge

ELF2 7£ MSPI £ T34 Dual Boot Tifit. 4 Primary fiifi FEME, ELF2 FPGA H 3Bk 3
F P ¥ E Bk 25525 golden fi7ii. K] 2-9- 8 7~ A Dual Boot I~ 35 SPI Flash 4 2 ] 73 Fic -

Dual boot flash map
0x000000
Primary bitstream
0x040000
Golden address
0x041000
Golden bitstream

2-9- 8 ELF2 Dual Boot SPI Flash B9#(#2 2= 8] 5 H
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2.9.9 MULT BOOT Ihge

MSPI i~ B P al LUd F TD B 4Fi% 8 Mult Boot ThRg. M4t NH A BEIR )G, SFHA S0 Lol
$ O fph &2 455 mult_bootn=0, MI& &K SPI Flash bk 55 JF48 T840 . T ELF2 36 flash [R
Hl, B RIEBRNESR, A bit IMAEAAE 040000 7 & &b .

Mult boot flash map

0x000000

Primary bitstream

0x040000

Mult boot bitstream

2-9- 9 ELF2 Mult Boot SPI Flash B#E 2889 fe

2.9.10 FPGA /O S|HIZERCEMERNZE

BB, FPGA HE M54 LR/ R s, F /7 1O 5] B7E R B i R v A ml i i b fE B
HSWAPEN #& il K #k e 1/0 5 ER Bl gt b Hi i, MH{557F Feature 77725 ik & .

7£ ELF2 tf', HSWAPEN #& — /75| 27 /728 CTRL[31],ERIME N 1, %A A RGeS .
2.9.11 FPGAI/O 5|MI7ERL EM EHVIRT

(1) FFECEAMK 10

O BRSSP INEET, ARRCEAC 10 AT =35

InEGEFEE, I 10 KRR HSWAPEN B2 i AT LU §S_E i sk =25,

BN PR G, PR 10 RS Z AR, RAEH I 55 ERORES

(CEEEE R ELF2BG256 & B [t i, E16, F15, F12, J11, L12, G12, F14, G13, H13, J12, J15, K16,
K13,K12,C16,D15,iX 16 /NME7ERC B i Anaad 2 rh, #ALF 55 LFOIRES, AT .

DS400 4.1 www.anlogic.com 65
2019.3



A?LOGIC RN ELF2 &% FPGA $iIEF M

(2) BLEAHICT] HERACE W EAHSS , W1 ELF2_Datasheet 13 2-9-3 fif/

% 2-9- 3 ELF2 Configuration Pin Termination

Pin HER _ REE DR
HSWAPEN=0(enable) HSWAPEN=1(disable)

PROGRAMN Pull-up to Vccio Pull-up to Vccio B A4 ProgPin W B
INITN Pull-up to Vccio Pull-up to Vccio BAF InitPin &
DONE Pull-up to Vccio Pull-up to Vccio %44 DonePin % &
SCLK Pull-up to Vccio Pull-up to Vccio At SpiPin W&

CSN Pull-down to Gnd Pull-down to Gnd User 1/0
TMS TCK TDO TDI .
ITAGEN Pull-up to Vccio Pull-up to Vccio BAF JtagPin W E
D[7:2] Pull-up to Vccio Pull-up to Vccio User 1/0
D[1] Pull-up to Vccio Pull-up to Vccio B SpiPin W B
D[0]/DIN Pull-up to Vccio Pull-up to Vccio At SpiPin W&

CSON/DOUT Pull-up to Vccio Pull-up to Vccio B SpiPin W B

Others Pull-up to Vccio High-Z User 1/0

2.9.12 FPGA MMZE T

ELF2 424 128bit AES (i N5 ThhE, SCHrk JITAG ST A1 7 AES key 17 7E I eFUSE
o, EFL2 424t AES key FIMR HLE], 4fdifE AES key 11375, AES key 25 1E305, DUREIEH - $dE
A,

2.9.13 DNA Z£IhkE

ELF2 FPGA TEAE =ik FEH N REHGE AR5 — /N E— 1 64 17 DNA £, XN AN RE S o2
K&, FHP Al DAFIF DNA 37 H P B9 . TD BARE3E4E 1P 8201, R P it DNA ids . ikl 2-9-
100. & 2-9- 111 Frzn. Usr_dna_in N EdEsN, F 43 it A .

Dna_clk I 84515 i [l 0~20MHz, dna_shift R UCK I B R FEAEH,  CRUER 72K

dna data

v

——user dna in—®»

dan_clk————p

dna_out——p»

dna_shift——m»

2-9- 10 ELF2 DNAIP
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. ;
N a U aW AV A a VAV AW A N A VaVaVaWaalaval
| | |
- |

dna_shift __ | %T—l> % % o
usr_dna_in : X‘ uno k up1 Xunz X ub3 X X X X X X X X X X k jx % X
dna_out : k Do X b1 jXDZ Yos N X ) X - X X DszX 63 X oo kum ‘Xuéz X
N 3 | DNA SHIFT TIMING o
2-9- 11 ELF2 DNA E{FE
2.10 B E MCU
FIRAZE 7P 7
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2.11 A#% ADC &k

ELF2 Nk P 8 i 12 fir IMSPS ADC. ADC 75 27 (1) 3.3V R T 4% H s FIASAUL b DA Kz —
AL VREF HEHRIN . 8 NEIEF M 10 B H, H 5 sehrn] s pac B Ems, 4
JIRTEE ADC I 0] UHAVEISEH S 10, R 10 W EAME AL, RAEH K ADC JEIEE BT LIE N

10 flH .
% 2-11- 1 ADC SMER/A ERim O
SR H4 i 2K AY Vi BH
ADC_VDDD LI PAD KRAVE SN TL PN
ADC_VDDA AP HL R PAD 3.3V B YRS
ADC_VSSA AR HLYR PAD 3.3V L
N MATEIN, RSB AEN, HN R
ADC_VREF 4hiB PAD
2.0V~-3.3V, AKT VDDA
ADC_CH<7:0> 4h PAD 8 BERFEE TN, A 10 ZH
&R 44 ¥ 0 77 1A Vi BH
clk LTI ADC T fEmT 4
pd A ADC I #EHi L
$<2:0> HWINCKRE FPGA) ADC #IBIEFF SN
soc HINCKH FPGA) ADC RFEHREME SHIN, AU
eoc i (2 FPGA) ADC e i, =i Ak
b<11:0> i H (2 FPGA) Yo N IEIE Y ADC #4445 3

7£: 7&£ ADC " ADC_CH[7:0]5 ADC_VREF A F#dfith . 1A #IE T RIAE T, @EUGET
ADC & FH&E

16 cycles/conversion

& 12 cycles
By !
e [LILTLTUL LU LP LT L | []
soC [ I SOC Invalid . SOC valid
Sampling Pulse
EOC
B[11:0] Invalid ':.'":I\_‘B“
Channel_s[2:0] ) ADC Channel X
2-11- 1 ELF2 ADC RAHZHI
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2.12 EiE#EO IP

FFE T — IR T 2
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ELF2 #8fF a8 — AN E R IR s i, 7R 25 By S B A8 1 S B YR () S 958 . 2452 R 4% FR IR
T e HPRE, pwr_dwn_n N “H” 488 “L” g IR TAEAIEHFRIR. pwrl A1 pwr2 1 BANK H
JEAHEE, F ] DU R A2 bt AN [ e e R R AT W45, 7 0 HE R S 5 ) e 0 3R AT 10 Sk B SR BURE BZ )
.

pwr2

sel_pwrl Vref

CMP pwr_dwn_n

pwrl | [ —7—
D

pwr_mnt_pd

2-13- 1 B R MR IR HHER]
R LS EF2_PHY_PWRMNT [P, ZhzSf%h] d i i i b

module EFZ_PHY PWRMNT (sel pwr, pwr mht pd, pwr_dwn n);
output pwr_dwn n;
input sel pwr;
input pwr mnt pd;
parameter MNT ILVL = 0; //1-7 1:1.86v 2:2.00v

7 N v 3:2.17v 4:2.36v 5:2.e0v ©:2.8%v T7:3.25v
endmodule
*2-13- 1 B EuRAFIFR
EF2_PHY_PWRMNT 77 17 Wi

sel_pwr LETAN W45
pwr_mnt_pd LETAN it HL A R
pwr_dwn_n i PR
MNT_LVL parameter R, s [ {326

T 1 AFEER sel_pwr Xt RusAAR, 1555 SIRER

VE2: MNT_LVL S5HEBMEN R IR, E2ME 3.1.13 37 5 WA b B 22 v
2.14 ABEIN IR %0

ELF2 #3/F 85— CMOS M iEdkas, IEIRG 4% Kk T v 2 R Bl iddmoA, thn] LIRS
PLL IZ %I Bl . MR s DA 266MHz, fE4 RN piigAe b, i A BT Bc & 70 ias 7T LAXE OSC
WA AT 1-128 FERE BB I ATLASHASECE 0 MR EL  AEA AT LSCH] OSC AT 4 DikE.

DS400_4.1
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osc_en|[> "
—| 1 l 1 >—1— :)—{> 0sC_C

rst_n

U

osc_div[6:0]|[ >

2-14- 1 HEH RS SR RAEE
7 1: OSC. OSCDIV #th v] LA PLL, {HAREE % Fabric, 7] LAt GCLK #4£3 Fabric.
7E 2: ELF2 RVIBEAEUHE A OSC+PLL 4L & 53, 2 U# FH W EF2_PHY_OSCDIV (rstn,
stdby, div, clko).
¥ 3: OSC %t e e KAl ZE7E 30% LA P, By ok F8 T2 SR s A3 s AN S WU

2.15 HEBEERSZEMNT
T N AN R R, H R TE H T IR

12XIn8 X KX T
q

Vout =

Hrf, k=boltzman % %{=1.3806505 x 10~23]/K
T=Kelvin i# =% K% +273.15

0=1.602176462 x 10719

RS IR 80, t v Har ik IR B, Vout y:
Vout=0.572+0.001933t (V)

TR R E Ht Vout [B 2 823 ADCL () 7 5 IHIE . Gl ADCL SRAFEH H il B2 A% 1285 iyt A
FH P AT LAsdE s 1 i) iR E ) ADC i 45 21 Vout 1 LR AR

ADC #iHifEDout = v24 x 212
Vref
Hordr Vref Jy ADC i NS 7% L T8

BICIRE t = 22433 995913

7.917568

HrpaE g/ —ANEE AT .
e LA R BRAM32K 2 T RE T AT IR AE, Bttt @l 2-15- 1 Fiow.

TS - 701
Vout niifi:o] ADDRL11:]  AK*E nol7:0]
- »CH[7TIADC - N
e EMB32K |

2-15- 1 ;2 E1E &S IP 1EE
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3 BRI

JTE SHAR R Z KR RS R . OB R U], DUNERE A T [E—pbAn T g0 H
SE WSS B . BT 2803509 f U (R4

3.1 ERBESHM

3.1.1 EREXEEE

% 3-1- 1 RXEWNTHEE

SYMBOL 2 ¥ ® /b & K 1 VA
Veeaux LM 0.5 3.75 \Y
Veeio /O 9K ZH {1t i H s -0.5 3.75 \%
Vbat TREE AR PR¥F L -0.5 3.75 \Y,
N #4557 I0BE -0.5 3.75 \Y%
Vi R JEf 10BB 05 6.00 Y,
VESDHBM AR 5 H i H +1500 \V/
VEspcom HLAS A 5 S R +500 \V/
Tste TEfIRE -65 150 C
T g SR g -40 125 C

BVE: FUYFBKEE/NT 20ns [11-2V 3] VIHMAXA2V S Nl R e, A 82 22445 B 5 £ o

A PA_E f K0 BUE B W] e S BT K A MESUR R ESE (RS IZHUE (I TR A S 1R 4%
P, (EARLIRGATAE SR IRAE T IhBEIEH o ST T REVERRAT B T BERIARA 25 A o R 28X e {H ] g
RIE AT A . S RIERE 2 N igtT, S/ E AR F A Al FE1E

SRS, MG ST T agE i B gy HAUE,  (E 2R R A H /T 200mA
Ak 58 BE /N T 20ns A2 AT

3.1.2 HEFEARBRIERMY
*3-1- 2 WEENIRERMF L
SYMBOL Z ¥ BN | BRE | BX| B
Veeaux i By FLR 2375 | 25/3.3 | 3.63 \Y
IOt E @ 3.3V 3.135 33 3.465 \Y;
IOt R @ 2.5V 2.375 2.5 2.625 \Y
VCCIO? IOt @ 1.8V 1.71 1.8 1.89 \Y
VOt H & @ 1.5V 1.425 1.5 1.575 \Y;
IOt & @ 1.2V 1.14 1.2 1.26 \Y
N 14554 10BE -0.5 - 3.6 \Y
Vi FRARE T mioss | 03 ; 55 v
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Vbat TRAEAR R R FL 2.7 3.0 3.3 Vv
Vo L 0 - Vceio \%
T, R F 0 - | 8 c

Tolk -40 — 100 C
TraMP CENE A 0.01 100 V/ms
IDiode PCl-clamp & HaIL - — 10 mA

1. 2 TAERNESRFTE 110 B Vecio W IERE I HLJE
2. FTBEHINZMESH Vecio BEH

3.1.3 EARHEZEK
% 3-1- 3 EF2L15/25/45BG256 & /Mt E K
HL R AR 1R AR TR 3 e
VCCAUX >=2.5V LUK I R /N T 100mV, A2k
VCCIOO0! >=1.2V ARG JTAG T3, HHZER T8 A i PR RF— 2
vccelolt >=2.5V A TE 2 (P Flash) HLIE S VCCIOL Ml
VCCIO2 >=1.2V ARG, ORI K 2
VCCIO3 >=1.2V AR FEEGL L, TOR gk 2
VCCIO4 >=1.2V AR FEEGL L, TOR gk 2
VCCIO5 >=1.2V AR FEEGL L, TOR gk 2

7 1: POR LHAGI, D25t

T 20 A Pt £ R T G v 1 XU

vE 3: WS LvDS, HHM bank i fE HEHLE N>=2.5V

7E 4: ADC_VDDD/ADC_ VDDA i 34# i} ADC k4% 3.3V, WA H v LLEEMR LA VCCAUX

ik
% 3-1- 4 EF2L15/45L.G144 & EF2L15L.G100 & /Mt E K
R YRR 1R FEAPE R ER 3 /I
VCCAUX >=2.5V LUK WA R /N T 100mV, 2k
VCCIOO >=1.2V ARG, TEMTInE K 2
VCCIO1 >=1.2V AR FEEGE A, Ok 2
VCClo2t >=2.5V O BCE S (P Flash) HLiE S VCCI02 #liE
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VCCIO3!

>=1.2V

AR JTAG N # BT A i R IR R — 2K

vE 1: POR LHUAM, AZifirg

T 20 A Pt £ R B G v L XU

vE 3: WHRAFE A LVvDS, M bank FfEHEHLE N >=2.5V

5% 3-1- 5 EF2M45L.G48 £ /MEBER

HL A IR HEAE AR 3 i
VCCAUX >=2.5V UK IEIEAE R /N T 100mV, A2t
VCCIOo! >=1.2V ARG ITAG T3, FRZAT a4t i i R PR B — 2
VCCIO1 >=1.2V A REEGE A, TORT Nk 2
VCCIO2 >=1.2V A REEGE A, TORT Nk 2
VCCIO3t >=2.5V A EE 2 (P Flash) HLIE S VCCIO3 Ml

7 1: POR L RUAGH, wAZiff Ay

TE 20 f AN Pt ik e 8 e dE e XU

vE 3: WHRAEH LVvDS, #HM bank i {E HEHLE N>=2.5V

7E 4: ADC_VDDA fn58{# ] ADC Z3k#z: 3.3V, WIRAME AT LEEM _EA VCCAUX 4% —ite

% 3-1- 6 EF2M25XG42 £ /MEBER

FL YR IR FEAR L TR 3 ik
VCCAUX >=2.5V LUK WA R /N T 100mV, A2k
VCCIO0! >=1.2V ARG ITAG T3, HRZAT3E B il R PR B — 2
VCCIO1 >=1.2V A FEEGL L, TOR Nk 2
VCCIO2 >=1.2V ARG, O gk 2
VCCIO3! >=2.5V OO BCE S (P Flash) HLiE S VCCIO3 #liE

vE 1: POR LHUAM, wAZiifieg
VE 20 FEUAS FH I A F 20 G P A XU
vE 3 WEME A LVDS, AN bank FfIL R N >=2.5V

DS400_4.1
2019.3
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3.1.4 B R HESAE B R- B Devices!?

3= 3-1- 7 BESHIERR

SYMBOL s = 1 L it B Ar

Ibat TR BRI PR 47 HL YR KK e 0 mA
Ivecio I/O HH YR, @Vecio=2.5V Firf 244 0 mA
ELF2L15 11 mA
i . ELF2L25 11 mA

lvecaux B HJR
ELF2L45 11 mA
ELF2M45 11 mA

1 ZRPNEE R TIEA BRI R 26, =/ (T

2. WAMEDNR A, B RRE, SEEHPUIRE S, RSP _Ed MR AR AE 110 5l
VS B, M RIBTA 1O IRB 1 # S HLIR HL .

=25°C) i FH SR BRAF A

3.1.5 BHEF I RERMBEBER- B Devices!?

% 3-1- 8 EESHIRHER

SYMBOL Z ¥ = 1 i i B oA
Ibat R B AR PR 45 P U BIEEE ILs 45 uA
Ivecio 110 A, @Vccio=2.5V T At 2 UA
Ivecaux i By LU T dAt 24 uA

1 ZRPBEE T E A AR RME, || T (T) =25C) (A SRFNE

2. ST INREEAERG, R MCU RIGREF B AL TR LIRES o

3.1.6 FAIHRIE M4
= 3-1- 9 HIHE MG

SYMBOL Z B K LR A
liopineDC) DCHR, ®&4M/0 1 mA
liorin(AC) ACHLR, SN0 8t mA

1. HEZEARET KT 10ns.

2. BT 10 BT DS Re k6, ADC FHSCE H 51 HIBRAh
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3.1.7 FEE{NBEHE

%= 3-1-10 EBEENBEEHE

SYMBOL K BN RHE | B BMK
Vccaux_porup Vecaux b FEASE I 58 4B 2.05 2.1 2.15 \4
Vccio Vecio I HUAG 0.95 1.0 1.05 \
V ccAUX_PORDN VCCAUX 5t H 47 I 5] 4R - - 1.85 \
VsrRaM_PORDN SRAM Y5 i BELAG N 5)4EL - - 0.8 \

- PhaseRAMP _’:
1

VCCAUX / / i
VCCIO! / Xﬁi Toor —
PROGRAMN e Tpros ——»

INITN / \ e
CCLK / /

3-1-1 /[ LA

1
Teewky -

T
POR YAl JTAG 3 1A INTBANKT7 Fi7E [ VCCIO*H
% VCCAUX. VCCIO*¥H I il FmE sk

1
2.

3. HJE AT (PhaseRAMP) Fifg i 10 4 F 3 4

4. —f% TPOR 4 4ms, TPROG [d TPOR, TCCLK %] 6.4us

3.1.8 /0 EREB R

% 3-1- 11 ELF2 BHEHBER

SYMBOL Z H QFP FBGA LA

Ciote EE R A 7 6 pF

Ciorr Fe A N F A 8 7 pF
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3.1.9 /0 BB S4FH

% 3-1- 12 |IOBE & E KRIRIEFR M

SYMBOL 2 % BN HRE| B K|BEM
he, hH LN S REEREE R 0=VI=Vcci0-0.5V -10 - 10 UA
i1 LD =NV Vcei0-0.5V =V =V iy_max - - 150 UA
lpu 1/0 55 _EH7 HLR 35 — 250 uA
Ipp I/0 55 F i HELE 35 - 250 uA
IBHLS RARARR 0 4EFr L m 40 — — uA
IBHHS RERRFF 1 4ERF IR 40 — — uA
leHLO MERREE O MUS R 0=VIi=Vccio — — 350 UA
IeHHO MERRER 1 U5 R 0=Vi=Vccio - - 350 UA
VeHT SRR FE A R HESP - ViL_max - VIH_min \Y
% 3-1- 13 10BB #HFEKRBRIEE M
5 2 ¥ BN | BB | B K B ofr
VCCIO I/O HL YR H &
I PN =N +10 uA
loz 1/O =25 % I HL HEL IR +10 uA
Reu 1/0 55 _EHiHTH 29 42 63 KQ
Rep 1/0 55~z FafH 30 44 71 KQ
3.1.10 Bim /O B F45 M
%< 3-1- 14 ELF2 2514 |IOBE B /0 fRAE M
e Vi (V) Vin (V) VoL K | Vou BN | lou lon
B/ =N B/ B®A V) V) (MA) | (mA)
4 -4
8 -8
LVTTL33 . 0.4 Vccio—0.4 12 -12
-0.3 0.8 1.9 Vccio+0.3
LVCMOS33 16 -16
20 -20
0.2 Vccio—-0.2 | 0.1 -0.1
-4
-8
_ 0.4 Veeio — 0.4
LVCMOS25 -0.3 0.7 1.7 Vccio+0.3 12 -12
16 -16
0.2 Vccio—0.2 | 0.1 -0.1
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-4
. 0.4 Vcecio— 0.4 -8
LVCMOS18 -0.3 | 0.35*Vccio | 0.65*Vccio | Vecio+0.3 12 12
0.2 Vceio—02| 01 | 0.1
-4
. 0.4 Vccio— 0.4
LVCMOS15 -0.3 | 0.35*Vccio | 0.65*Vccio | Vecio+0.3 -8
0.2 Vceio—02| 01 | 0.1
-2
. 0.4 Vccio— 0.4
LVCMOS12 -0.3 | 0.35*Vccio | 0.65*Vccio | Vecio+0.3 4 -4
0.2 Vcco—-02| 01 | -0.1
PCI33 -0.3 0.3*Vccio 0. 5*Vccio Vccio+0.3 0.1*Vceio 0.9*Vcecio 15 -0.5
PCIX33 -0.3 | 0.35*Vccio | 0.5*Vceio | Vecio+0.3 | 0.1*Vecio | 0.9%*Veeio | 15 | -05
% 3-1- 15 Single-Ended Interfaces
VCCIO (TYP))
INPUT STANDARD
3.3V 25V 1.8V 1.5V 1.2v
LVTTL33 N N N N
LVCMOS33 N N N N
LVCMOS25 Vi N N J
LVCMOS18 e N N J
LVCMOS15 V1 N J
LVCMOS12 V1 J
Note: 1.Under-drive causes higher DC current when the 10 is at logic high
% 3-1- 16 ELF2 2814 10BB & 1/0 fREME
- ViL (V) Vin (V) VoL &K | Vou &/D | lou | loH
=N =P =N =N V) (V) (MA) | (MA)
LVTTL33
-0.3 0.8 2.3 55 0.4 Vceio—04 | 20 20
LVCMOS33
LVCMOS25 -0.3 0.7 1.7 55 0.4 Vccio—04 | 16 16
LVCMOS18 -0.3 | 0.35*Vccio | 0.65*Vceio | 5.5 0.4 Vccio—04 | 12 12
LVCMOS15 -0.3 | 0.35*Vccio | 0.65*Vceio | 5.5 0.4 Vceio— 04 8 8
LVCMOS12 -0.3 | 0.35*Vccio | 0.65*Vccio | 5.5 0.4 Vceio— 04 4 4
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3.1.11 Z4 /0 B34

% 3-1- 17 ELF2 LVDS =1 {EE&H

2 ¥ # R KA BN BRE  RKRK| BN
Vie, Vin LTPNGER T Vceio=2.5 0 - 2.4 \
Vio T2 R 150 350 600 mvV
Viem By N AR HL Vecio=2.5 0.05 — 2.35 \Y
I PN R/ SEEhUN — — +5 UA
Voo | r#EZETHHIAENE | [Vor — Vonl|, R = 100 ohm 150 250 350 mV
Vop ZE 57 i KA IVop — Von|, Rt = 100 ohm 450 480 550 mV
AVop | Zorni AR 50 mV
Vocwm B L AR HL (Mop  +Von)/2, Rr=1000hm | 0.8 \Y
AVocm | i HASE R I AR 22 50 mV
e MESFNBIROCT 500mV B, R B 4ME 100 K245 VG HC HLH
% 3-1- 18 ELF2 LVPECL33 R IEE M
2 ¥ # B WA RN ARE | BRK| BN
Vie, Vin CIPNG R 0 2.95 \%
Vio W NZE M HER 100 - 1600 | mV
Viem NILR R 0.3 - 2.9 \Y
T: LVPECL H2ir— & A Re Al F A 7 100 BRHLEH
3.1.12 MIPI D-PHY H 343t
#*3-1-19
B 2% i: B BN | BE | BK | B
[T
Vemtx HS Transmit Static Common Mode Voltage 150 200 250 mVv
Vob HS Transmit Differential VVoltage 140 200 270 mV
VoHHs HS Output High Voltage - - 360 mV
. Zos Single-ended Output Impedance 40 50 62.5 Q
R AZos Single-ended Output Impedance Mismatch - - 10 %
RZh#E
VoH Output High Level 11 1.2 1.3 Vv
VoL Output Low Level -50 - 50 mV
Zorp Output Impedance of LP Transmitter 110 - - Q
[T
VemRrx Common-Mode Voltage HS Receive Mode 70 - 330 mVv
¥ | Vo Differential Input High Threshold - - 70 mv
VipTL Differential Input Low Threshold =70 - - mV
VHHs Single-ended Input High Voltage - - 460 mV
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ViLHs Single-ended Input Low Voltage —40 - - mVv
V1erm-en | Single-ended Threshold for HS Termination Enable - - 450 mVv
Zip Differential Input Impedance 80 100 125 Q
IRTh#E
ViH Logic 1 Input Voltage 880 - - mV
Vic Logic O Input Voltage, not in ULP State - - 550 mV
ViL-uLps Logic 0 Input Voltage, in ULP State - - 300 mV
VHysT Input Hysteresis 25 - - mV
3.1.13 B[R EMARIR
< 3-1- 20 BRI AR N B
Level Selection WIS (V)
1 1.86
2 2.00
3 2.17
4 2.36
5 2.60
6 2.89
7 3.25
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3.2 XRESEFNE

AREAIEA ELF2 0o A IR PERES B, N7 S8 R I AME R I B S,
GFRIIEANERES A, XS HUR M T S E e Z2 250 1 T S Pr PR

3.2.1 Bt RE

& 3-2- 1 EFR R AR SR(ESRR

= H:ge LY DA
fifr asAF 440 Mhz
3.2.2 MAHFESAIBIER (DSP) M1
% 3-2- 2 ELF2 #t \ DSP #i1&
& 1 ER L)
M9Ix9 (All register) 350 Mhz
M18x18 (All register) 350 Mhz
3.2.3 HitEI(PLL) R
7 3-2- 3ELF2 3f# PLL #4&

Z H # R B R | &K | BN
fin B NI A 10 — 400 | MHz
forD SAMKEAAEE (PFD) ISR 10 — 400 | MHz
fuco B N AR e AR S ] 300 — 1200 | MHz
four i I AR — — 600 | MHz

finouTy PN R el = 40 — 60 %

— BN RS, ferp = 20 MHZ — — 800 | psp-p
BN ELE), ferp < 20 MHZ — — 0.02 ul
toutouty | HTH A ELEBHTE R CHH s e E R s -5 0 5 %
fign HH b 3901 30 (Perriod Jitter), fout > 100MHz — — 160 | psp-p
fegy tb P b ) 19181 51 (Period Jitter), fout < 100MHz — — 0.009 Ul
— Output Clock Cycle-to-cycle Jitter, four > 100MHz — — 200 | psp-p
Output Clock Cycle-to-cycle Jitter, four < 100MHz — — 0.01 ul
Output Clock Phase Jitter, fout > 100MHz — — 180 ps p-p
Output Clock Phase Jitter, foutr < 100MHz — — 0.013 ul
tLock® PLL £ 5€ i [A] — — 15 ms
toLock FAPUER A (P, HEEEZ G — — 15 ms
trLL_ps PLL AHFEAE S — — +125 ps
trsT ALK B /N 1 - — ns
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trsTREC ST E I 1A 1 — — ns
tconFIGPLL PLL AHA7 Zh A HC & 18] — 35 — cycles
fscancik SCANCLK #i — — 100 MHz
fsscmod JE A il AR 30 33 kHz
AMpsse Je& AR i) s -3.1 3.1 %
fofset IINEL T SR A A -5 5 %

1. ZHENE RV ERKRBAEZ) . R EMRE S B, DR TR I S5 I Bl

2. JAEIFEE X PLL Hi i SRAE 10,000 N EAFE]. AHARJE B ELZ) AR 1000 K. FHALEFSRFE
2000 k. ZHIErHE) 30ps.

3. tLOCK ZJ&, fEHiH umfs 2 e b o

3.2.4 FiER1ER (BRAM) 4%
#< 3-2- 4 ELF2 TRi#zS R MAgR

% ge
AR i Sz B Afr
6 7 8
FIFO512 x 18 250 220 200 MHz
Il 512x 18 250 220 200 MHz
BRAM9K -

fAiBXL T 512 x 18 250 220 200 MHz

FLALIT 1024 x 9 250 220 200 MHz

3.2.5 =F /0 $EO MR
%< 3-2- 5 =R /0 #EOMRESR
L TPANE T Y7 # B B’ K B fr
BNHIAME
LVDS25 LVDS, VCCIO =25V 400 MHz
RSDS25 RSDS, VCCIO = 2.5V 400 MHz
MINILVDS Mini-LVDS, VCCIO = 2.5V 400 MHz
MIPI HS VCCIO =25V 500 MHz
PPDS25 PPDS 400 MHz
LVPECL33 LVPECL, VCCIO = 3.3V 400 MHz
BLVDS25 BLVDS, VCCIO = 2.5V 400 MHz
MLVDS25 MLVDS, VCCIO = 2.5V 300 MHz
LVTTL33 LVTTL, VCCIO = 3.3V 166 MHz
LVCMOS33 LVCMOS, VCCIO = 3.3V 166 MHz
LVCMOS25 LVCMOS, VCCIO =25V 166 MHz
LVCMOS18 LVCMOS, VCCIO =1.8V 166 MHz
LVCMOS15 LVCMOS, VCCIO =15V 166 MHz
LVCMOS12 LVCMOS, VCCIO =1.2V 166 MHz
PCI33 133 MHz
BRHrH A
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LVDS25 LVDS, VCCIO =25V 400 MHz
LVDS25E LVDS, Emulated, VCCIO = 2.5V 166 MHz
RSDS25 RSDS, VCCIO = 2.5V 400 MHz
RSDS25E RSDS, Emulated, VCCIO = 2.5V 166 MHz
MINILVDS MINILVDS , VCCIO = 2.5V 400 MHz
MINILVDS25E Mini-LVDS, Emulated, VCCIO = 2.5V 166 MHz
PPDS Ponit-to-ponit LVDS 400 MHz
LVPECL33E LVPECL, Emulated, VCCIO = 3.3V 166 MHz
BLVDS25E BLVDS, Emulated, VCCIO = 2.5V 166 MHz
MLVDS25E MLVDS, Emulated, VCCIO = 2.5V 166 MHz
LVTTL33 LVTTL, VCCIO = 3.3V 166 MHz
LVCMOS33 LVCMOS, VCCIO =3.3V 166 MHz
LVCMOS25 LVCMOS, VCCIO =25V 166 MHz
LVCMOS18 LVCMOS, VCCIO =1.8V 166 MHz
LVCMOS15 LVCMOS, VCCIO =15V 166 MHz
LVCMOS12 LVCMOS, VCCIO =1.2V 100 MHz
PCI33 133 MHz
3.2.6 BLE = MAE
# 3-2- 6 ELF2 S/ EERAFFMER
TEER ® /h ;i ® K AR A
F#E:LH 1T PROM (MS) 4.5 — 50 MHz
F L HAT SPI(MSPI) 4.5 — 50 MHz
FHEHIFAT x8 (MP) 45 — 50 MHz
MAEAERAT (SS) — 50 — MHz
MAEXIFAT X8 (SP) — 50 — MHz
3.2.7 ADC gk
% 3-2- 7TADC 14§
S PR
TAEH 3.3V B HE A 3.3V T HLE
R TR R IR 2R 1Mhz
BB ERAE 8
KAV 0.01*VREF ~ 0.99*VREF
. >81dB SFDR
AT >62dB SINAD
4 1t FE 11 R INL<1 LSB,DNL<0.5 LSB
¢ Ry AR 16Mhz
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4 S|EFFE R
4.1 5| B X FAMN|
F4-1- 1 S|RIE XA
El)::: B 75 18] ik
& 1/0
NC — TR
GND — FEL Y5 A
VCCIOx — 1/0 ZH HL Y5
VCCAUX — i By LR
Vbat — TR I ARAS U IR L IR
GND_PLLx — PLL
JTAG L H5 |
TCK LIPN TCK i N1 S i b
TDI PN RS BETEAEITEITIAN
TDO fir o OB i A E T Tl
TMS TP 1D AR kR
JTAGEN LIPN JTAG {5
BEEEHER
CSN LN AT N EEAFIEES, KA
PROGRAMN LN 2R EAIN, KA
CCLK 1/0
DONE I/0 LHERSTIH, FERE G S, EuwmT g
INITN /O | THIMEMRETI, i s2on FPGA #ERIFICE, Vium T
ADC ZhEEE
ADC_CHx LT ADC S FHIA
ADC_VREF LI ADC ZF Hi [k
ADC_VDDA LETAN ADC &AL, HL Y
ADC_VDDD LI ADC %7 HLi5

4.210 fpE#n

IO B E 1 N O

10 Fr & T | T 10JifE BANK
(VA N---Z£ 73 %f N 3
T---top L---left %ﬁ;ﬂ%/\ . ZEOP R G P---ZZ 3%t P i

. E---DhZ %
B---bott R---right .

otiom M NULL--s g
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4.3 EF2L15 5|BMEE: LQFP100

% | K7 | BANK 1 ] %7 | K74 | BANK 51 R ]
1 [lOBB| O I0_BEIN_0,D1 28 |IOBE| 1 I0_RIN_1
2 |[lIOBB| 0 I0_BE1P_0,D0 29 |IOBE| 1 I0_R2P_1
3 |lIoBB| 0 I0_BE2N_GCLKIOB_1_0 30 [IOBE| 1 I0_R2N_1
4 |IOBB| 0 I0_BE2P_GCLKIOB_0 0 31 |IOBE| 1 I0_R3P_1
5 - 0 VCCIOO0 32 |IOBE| 1 I0_R3N_1
6 - 0 GND 33 - 1 GND
I0_R4N_GCLKIOR_1_1,
7 |loBB| 0 I0_BE3N_0,D3 34 |IOBE| 1 - -
- - LVDSTX_1N
I0_R4P_GCLKIOR_0 1,
8 |lIoBB| 0 I0_BE3P_0,D2 35 [IOBE| 1 - - -
- - LVDSTX_1P
9 |IOBB| O0 I0_BE4P_0 36 |IOBE| 1 I0_R5P_1
10 [l0BB| © I0_BE4N_0 37 |IOBE| 1 I0_R5N_1,DPCLKIO_5
I0_R6N LKIOR_3 1
1 | - 0 VCCIOO0 38 |[IOBE| 1 O_RON_GCLKIOR 3 1,
LVDSTX_IN
I0_R6P_GCLKIOR_2_1,
12 |IOBB| 0 I0_BE5P_GCLKIOB_2 0 39 |IOBE| 1 - - -~
- - - LVDSTX_1P
13 [loBB| © I0_BE5N_GCLKIOB_3_0 40 |IOBE| 1 I0_R7N_1,LVDSRX_1N
14 |10OBB| 0 I0_BE6P_0,DPCLKIO_4 41 |IOBE| 1 I0_R7P_1,LVDSRX_1P
15 |IOBB| 0 I0_BE6N_0 42 |IOBE| 1 I0_R8P_1
16 [lOBB| © I0_BE7P_0 43 |IOBE| 1 I0_R8N_1
17 |IOBB| 0 I0_BE7N_O 44 - 1 GND
18 [lOBB| © I0_BESP_0 45 |IOBE| 1 I0_R9P_1,SCLK
19 [lIOBB| © I0_BESN_0 46 - 1 VCCIO1
20 (l0oBB| O I0_BE9P_GCLKIOB_4,D4 47 |IOBE| 1 I0_R9N_1
21 |IOBB| O I0_BE9N_GCLKIOB_5,D5 48 |IOBE| 1 I0_RI0N_1
22 - 0 GND 49 |IOBE| 1 I0_R10P_1
23 - 0 VCCIOO0 50 - - VCCAUX
24 |IOBB| O I0_BE10P_0,D6 51 |I0OBB| 2 I0_TEIN_2,GPI0O4
25 (lOBB| O I0_BE10ON_0,D7 52 |IOBB| 2 I0_TE1P_2,GPIO3
26 - 1 VCCIO1 53 |[I0OBB| 2 I0O_TE2N_2
27 |IOBE| 1 I0_R1P_1 54 |10BB| 2 I0_TE2P_2
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w5 | 257 | BANK 5| Bt B w5 | 2571 | BANK 5| A58 B
55 - 2 VCCIO2 78 [IOBE| 3 10_L_3, ADCO_CHO
56 - 2 GND 79 | - 3 GND
57 [IOBB| 2 I0_TE3N_2,GPI013 80 | - 3 VCCIO3
58 |10BB| 2 I0_TE3P_2,GP1012 81 [IOBE| 3 I0_L_3,PROGRAMN
59 |10BB| 2 I0_TE4N_2,GPIO11 82 [IOBE| 3 10_L_3,JTAGEN
60 |IOBB| 2 I0_TE4P_2,GP1010 83 |[IOBE| 3 I0_LIN_3,DPCLKIO 1
I0 T 2,GPIO8,USRCLK,
61 |10BB| 2 - 84 [IOBE| 3 IO L1P 3
ADC1_CH2 - -
IO L2N GCLKIOL 1 3,
62 |10BB| 2 IO TESN GCLKIOT 3 2 85 [IOBE| 3 - = — =
- - —= ADCO_CH1,LVDSRX_ON
IO L2P GCLKIOL 0 3,
63 |IOBB| 2 I0 TESP GCLKIOT 2 2 86 [IOBE| 3 - = — =
- - == ADCO_CH2 ,LVDSRX_OP
I0 L3N _GCLKIOL 3 3,
64 |10BB| 2 IO TE6N GCLKIOT 1 2 87 [IOBE| 3 - - — =
- - - ADCO_CH3,LVDSTX_ON
I0 L3P GCLKIOL 2 3,
65 |10BB| 2 IO TE6P GCLKIOT 0 2 88 [IOBE| 3 - = — =
- - - ADCO_CH4,LVDSTX_0P
66 |IOBB| 2 10 T2 89 |IOBE| 3 10 L 3
67 |10BB| 2 I0_T_2,GPIO7,ADC1_CH1 90 [IOBE| 3 10_L_3,TMS
IO T 2,GPIO6,DPCLKIO 8,
68 |IOBB| 2 - = - 91 |IOBE| 3 IO L 3,TCK
ADC1_CHO -
69 |10BB| 2 I0_T_2,GPI05,ADCO_REF 92 | - 3 GND
70 [10BB| 2 |10 _TE7P_2,GPIO0,ADC1 CH4| | 93 | - 3 VCCIO3
71 [10BB| 2 |IO_TE7N_2,GPIO1,ADC1 REF| | 94 |[IOBE| 3 10 _L_3,TDI
72 - 2 GND 95 [IOBE| 3 I0_L_3,TDO
VCCIO2, ADC VDDA,
73 - 2 - 9 |[IOBE| 3 10 L4P 3
ADC_VDDD - -
74 |IOBB| 2 10 T2 97 |IOBE| 3 0 _L4N_3
75 |IOBB| - 10 T2 98 |IOBE| 3 10 _L5N_3
76 |IOBE| 3 I0_L_3, DONE 99 [IOBE| 3 10_L5P_3
77 |I0OBE| 3 10_L_3, INITN 100 | - - VCCAUX

1 2 sel_pwr =0 i, HLJE AR R L BANKS, 24 sel_pwr =1 i, W02 BANK2 fHE,
VE2: (R0 NS, FLASH HJES VCCIO2 fHi%E, BANK2 [ H EANLT 2.5V,

7£ 3: ADC_VDDD. ADC_VDDA 7t i W5 VCCIO2 [# & &4
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A?LOGIC RN ELF2 &% FPGA $iIEF M

4.4 EF2L15/45 S|BMEE: LQFP144

%5 | K4 | BANK 5105t B %5 | K4 | BANK 51

1 |10BB| 0 I0_BEIN_0,D1 27 |10BB| © I0_BE11P_GCLKIOB_4 0,D4
2 |loBB| 0 I0_BE1P_0,DO 28 |IOBB| 0 |IO_BE11N_GCLKIOB 5 0,D5
3 |IOBB| O I0_BE2N_0 29 - 0 GND

4 |IOBB| O I0_BE2P_0 30 - 0 VCCIOO0

5 |IOBB| 0 I0_BE3N_GCLKIOB_1 0 31 |IOBB| O I0OBO

6 |IOBB| 0 I0_BE3P_GCLKIOB_0 0 32 |(lIoBB| © I0_BE12P_0

7 - 0 VCCIOO0 33 |IOBB| O I0_BE12N_0

8 - 0 GND 34 |IOBB| 0 I0_BE13P_0,D6

9 |IOBB| O I0O_BE4P_0 35 |(loBB| © I0_BE13N_0,D7

10 (loBB| O I0_BE4N_0 36 - - VCCAUX

11 [I0BB| 0 I0_BE5P_0,D2 37 - 1 VCCIO1

12 |IOBB| O I0_BE5N_0,D3 38 [IOBE| 1 I0_R1P_1

13 (loBB| O I0_BE6P_0 39 |IOBE| 1 I0_RIN_1

14 |10OBB| O I0_BE6N_0 40 [IOBE| 1 I0_R2P_1

15 (loBB| O IOBO 41 |IOBE| 1 I0_R2N_1

16 - 0 VCCIOO0 42 |IOBE| 1 I0_R3P_1

17 |IOBB| O I0_B_0,DPCLKIO_3 43 |IOBE| 1 I0_R3N_1

18 0 GND 44 |IOBE| 1 I0_R4N_1

19 |IOBB| O I0_BE7P_GCLKIOB_2_ 0 45 [IOBE| 1 I0_R4P_1

20 |lIoBB| O I0_BE7N_GCLKIOB_3 0 46 - 1 GND

21 [l0BB| O I0_BE8P_0,DPCLKIO_4 47 |IOBE| 1 I0_R5P_1

22 |loBB| O I0_BESN_0 48 [IOBE| 1 I0_R5N_1

23 |lOBB| O I0_BE9P_0 49 [IOBE| 1 1O_RGN_GCLKIOR 11

LVDSTX_1N
24 |10BB| O I0_BE9N_0 50 |IOBE| 1 O_RGP_GCLKIOR 0_1
LVDSTX 1P

25 |lIOBB| O I0_BE10P_O 51 - 1 VCCIO1

26 [1OBB| O I0_BE10ON_O 52 |IOBE| 1 I0_R7P_1
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NLOGIC

REEDH ELF2 271 FPGA ¥iEFM

w5 | 24 | BANK 51 i A 4’5 | 2R3 |BANK 516

53 | - 1 GND 78 |10BB| 2 I0_TE3P_2,GP1010

54 [IOBE| 1 | I0_R7N_1,DPCLKIO 5 79 | - 2 VCCIO2

55 l1oBE| 1 I0_R8N_GCLKIOR 3 2, 0 | , GND

LVDSTX_1IN
56 |IOBE| 1 0_R6P_GCLKIOR 2.2 81 [I0BB| 2 IO_TE4N_2
LVDSTX_1P

57 [IOBE| 1 | 10_R9P_1,DPCLKIO_6 82 [I0BB| 2 I0_TE4P_2

58 |IOBE| 1 I0_RI9N_1 83 |10BB| 2 O_TESN_2GPIO9.DPCLKIO_T,
- ADC1_CH3

59 [IOBE| 1 |IO_R10P_1,LVDSRX_1P| | 84 |[IOBB| 2 | I0_TE5P_2,GPIO8,ADC1_CH2

60 [IOBE| 1 |IO_R10ON_1,LVDSRX_IN| | 85 |IOBB| 2 IO_TE6N_2

61 |IOBE| 1 10_R11P_1 86 |IOBB| 2 IO_TE6P_2

62 [IOBE| 1 I0_R1IN_1 87 [I0BB| 2 I0_TE7N_GCLKIOT 3 2

63 | - 1 GND 88 | - 2 VCCIO2

64 1 GND 89 |I0BB| 2 I0_TE7P_GCLKIOT 2 2

65 [IOBE| 1 I0_R12N_1 90 | - 2 GND

66 | - 1 VCCIO1 91 |IOBB| 2 I0_TESN_GCLKIOT 1 2

67 |IOBE| 1 10_R12P_1 92 |I0BB| 2 I0_TE8P_GCLKIOT 0 _2

68 [IOBE| 1 I0_R13P_1,SCLK 93 |[IOBB| 2 10T 2

69 |IOBE| 1 I0_R13N_1 94 |10BB| 2 I0_T_2,GPIO7,ADC1_CH1

70 [IOBE| 1 I0_R14N_1 95 [IOBB| 2 '0_T_2GPIOS,DPCLKIO S,

ADC1_CHO

71 [IOBE| 1 I0_R14P_1 9 [IOBB| 2 I0_T_2,GPIO5,ADCO_VREF

72 - VCCAUX 97 |I0BB| 2 |10_TE9N_2,GPIO1,ADC1_VREF

73 |I0BB| 2 I0_TEIN_2,GP104 98 [IOBB| 2 | I0O_TE9P_2,GPIO0,ADC1_CH4

74 |10BB| 2 I0_TE1P_2,GPIO3 99 |I0OBB| 2 IO_TE10N_2

75 |10BB| 2 100 |10OBB| 2 I0_TE10P_2

76 |[IOBB| 2 I0_TE2P_2,GP1012 101 | - 2 GND

77 |10BB| 2 I0_TE3N_2,GPIO11 102 | - 2 VCCIO2
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A?LOGIC RN ELF2 &% FPGA $iIEF M

gn'T | R | BANK 5| 15 B w5 | 227 | BANK 5| Bt BA
103 [I0BB| 2 10T 2 124 | - 3 GND
10_L5N_GCLKIOL_1_3,
104 [IOBB| 2 I0_TE11P 2 125 |IOBE| 3
ADCO_CH1,LVDSRX_ON
10 _L5P_GCLKIOL_0 3,
105 [10BB| 2 I0_TE11N_2 126 [IOBE| 3
ADCO_CH2,LVDSRX_0P
10_L6N_GCLKIOL_3_3,
106 [IOBB| 2 I0_TE12P 2 127 |IOBE| 3
ADCO_CH3,LVDSTX_ON
I0_L6P_GCLKIOL_2_3,
107 [I0BB| 2 IO TE12N 2 128 |IOBE| 3
- - ADCO_CH4,LVDSTX_OP
108 | - - VCCAUX 129 | - 3 VCCIO3
109 |IOBE| 3 10_L_3,DONE 130 [IOBE| 3 I0_L_3,TMS
110 |IOBE| 3 10_L_3,INITN 131 |IOBE| 3 10 _L_3TCK
IO L7P 3,DPCLKIO 2,
111 |IOBE| 3 IO LIN 3,ADCO CH5 132 |IOBE| 3 - - -
- - - LVDSTX_OP
112 [IOBE| 3 10_L1P_3,ADCO_CHO 133 |IOBE| 3 I0_L7N_3,LVDSTX_ON
113 |IOBE| 3 10 _L2N_3 134 | - 3 GND
114 [I0OBE| 3 10 _L2P_3 135 | - 3 VCCIO3
115 |IOBE| 3 I0_L3P_3,ADCO_CH6 136 |IOBE| 3 I0_L_3,TDI
116 | - 3 GND 137 |IOBE| 3 I0_L_3,TDO
117 [IOBE| 3 10_L3N_3,ADC0O_CH7 138 |[IOBE| 3 10 L8N _3
118 | - 3 NC 139 |IOBE| 3 I0_L8P_3
119 [IOBE| 3 I0_L_3,PROGRAMN 140 [IOBE| 3 10 _L9P 3
120 |IOBE| 3 10 _L_3JTAGEN 141 [IOBE| 3 10 L9N 3
121 [IOBE| 3 I0_L4N_3,DPCLKIO 1 142 |IOBE| 3 10_L10P_3
122 |IOBE| 3 10 _L4P 3 143 |IOBE| 3 IO_L10N_3
123 | - 3 VCCIO3 144 | - 3 VCCAUX

VEL: Y se|_pwr =0 I, EEJEWSIE AR IS IR BANKS R, 34 sel_pwr =1 i, W2 BANK2
1 HL s o

VE 2. (R0 NES, FLASH HJES VCCIO2 fHi%E, BANK2 [ H EANLT 2.5V,

¥ 3: ADC_VDDD. ADC_VDDA {85 VCCAUX [f i 7% 4%
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4.5 EF2L15/25/45 5| B{ER: ftBGA256

a5 | 2R | BANK 51 5 B 5 | 2% |BANK 51 R A
All [IOBB| 0 I0_LE1P 0 D7 |IOBE| 0 | I10_L11N_0,LVDSTX_ON
Ci1 [IOBB| © IO_LEIN_O E7 |IOBE| 0 I0_L12N_0
B9 |IOBE| 0 10_L2P_0 D6 [IOBE| 0 10_L12P 0
Al10 [IOBE| 0 I0_L2N_0 C6 [IOBE| 0 I0_L_0,TDO
C13 [IOBE| 0 I0_L_0,DONE A6 |IOBE| 0 I0_L_0,TDI
A13 [IOBE| 0 I0_L_O,INITN C5 [IOBE| 0 10_L13N_0
F8 |IOBE| 0 10_L3P_0,ADCO_CHO A4 [IOBE| 0 10_L13P_0
D9 [IOBE| 0 10_L3N_0,ADCO_CH5 C4 [IOBE| 0 10_L14P 0
E10 [IOBE| 0 I0_L4N_0 B5 [IOBE| 0 I0_L14N_0
D10 [IOBE| 0 I0_L4P_0 B4 [IOBE| 0 10_L15N_0
F7 |IOBE| 0 I0_L5P_0,ADCO_CH6 A3 |IOBE| 0 10_L15P_0
E8 |IOBE| 0 I0_L5N_0,ADCO_CH7 B3 [IOBB| 0 10 L0
B10 [IOBE| 0 I0_L_0,PROGRAMN Al5 [IOBB| 0 IO_TEIN_O
C10 [IOBE| 0 10_L_0,JTAGEN B14 [IOBB| 0 I0_TE1P 0
D8 [IOBE| 0 I0_L6P_0 Al4 |IOBB| 0 I0_TE2N_O
E9 |IOBE| 0 I0_L6N_0,DPCLKIO_1 B13 [IOBB| 0 I0_TE2P_0

I0_L7N_GCLKIOL_1_0,
C9 [IOBE| O - - B12 |IOBB| O IO_TE3N_O
LVDSRX_ON,ADCO_CH1 - -

I0_L7P_GCLKIOL_0_0,

A9 |IOBE| O Ciz |IOBB| O IO_TE3P_O
LVDSRX_OP,ADCO_CH2 - -

A5 |IOBE| 0 I0_L8P_O Al2 (I0BB| O IO_TE4N_O

B6 |IOBE| O IO_L8N_O B11 [IOBB| O IO_TE4P_O
I0_L9N_GCLKIOL_3_0,

A8 |IOBE| 0 . - D11 (10BB| O IO_TE5N_O

LVDSTX_ON,ADCO_CH3
I0_L9P_GCLKIOL 2 0,

C8 [IOBE| O F10 {IOBB| © I0_TE5P_0
LVDSTX_0P,ADCO_CH4 - -
B7 [IOBE| O I0_L10P_O E1l |[IOBB| O IO_TE6N_O
C7 |[IOBE| © I0_LION_O F9 |IOBB| O I0_TE6P_0O
B8 [IOBE| O I0_L 0,TMS
A7 [IOBE| 0 I0_L 0, TCK
I0_L11P_0,DPCLKIO_2,
E6 |IOBE| 0 - - -
LVDSTX_0P
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REEDH ELF2 271 FPGA ¥iEFM

%5 | KA | BANK 5105t B %5 | KA | BANK 51
Bl |[IOBB| 5 I0O_BE1P 5 K2 |[10BB| 4 I0_BE4N_4,D3
C2 |lOBB| 5 I0_BEIN_5 H4 (10BB| 4 I0_BE5P_4
Cl |loBB| 5 I0_BE2P 5 J6 [IOBB| 4 I0_BE5N_4
D2 |IOBB| 5 I0_BE2N_5 H5 |IOBB| 4 IO_BE6P_4
D3 (IOBB| 5 I0_BE3P_5 J4 [10BB| 4 I0_BE6N_4
D1 |IOBB| 5 I0_BE3N_5 J5 |IOBB| 4 I0_BE7P_4,DPCLKIO_3
E2 |IOBB| 5 I0O_BE4P 5 Ké [I0BB| 4 I0_BE7N_4
E3 |IOBB| 5 I0_BE4N_5 J1 [lOBB| 4 I0_BE8P_GCLKIOB_2 4
G2 |IOBB| 5 I0_BE5P_5,D0 J3 |IOBB| 4 I0_BE8N_GCLKIOB_3 4
G3 |IOBB| 5 I0_BE5N_5,D1 L2 |lIOBB| 3 I0_BE1P_3
F3 |1OBB| 5 I0_BE6P_5 M1 |IOBB| 3 I0_BEIN_3
F1 |IOBB| 5 I0_BE6N_5 L1 |IOBB| 3 I0_BE2P_3,DPCLKIO_4
G5 |IOBB| 5 I0_BE7P_5 L3 |lOBB| 3 I0_BE2N_3
G4 |IOBB| 5 I0_BE7N_5 N2 |IOBB| 3 I0_BE3P_3
E1l (IOBB| 5 I0_BE8P_GCLKIOB_0 5 P1 |IOBB| 3 I0_BE3N_3
F2 |10BB| 5 |IO_BE8N_GCLKIOB 1 5 R1 |IOBB| 3 I0_BE4P_3
F4 |IOBB| 5 I0_BE9P 5 P2 |IOBB| 3 I0_BE4N_3
G6 |IOBB| 5 I0_BE9N_5 M3 |IOBB| 3 I0_BE5P_3
F5 [1IOBB| 5 I0_BE10P_5 N1 (IOBB| 3 I0_BE5N_3
H6 |IOBB| 5 I0_BEI10ON_5 M2 [1IOBB| 3 |IO_BE6P_GCLKIOB_4 3,D4
Gl |IOBB| 4 I0_BE1P 4 N3 [IOBB| 3 |IO_BE6N_GCLKIOB_ 5 3,D5
H2 (IOBB| 4 I0_BEIN 4 K4 |IOBB| 3 I0_BE7P_3
H3 |IOBB| 4 I0_BE2P_4 L5 |IOBB| 3 I0_BE7N_3
H1 (IOBB| 4 I0_BE2N 4 K5 |IOBB| 3 I0_BESP_3
J2 (IOBB| 4 I0_BE3P_4 L4 |IOBB| 3 I0_BESN_3
Kl (IOBB| 4 I0_BE3N_4
K3 |IOBB| 4 I0_BE4P_4,D2
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REEDH ELF2 271 FPGA ¥iEFM

%' | KA | BANK 51 R ] %5 | K74 |BANK 1R
T2 |IOBB| 2 I0_BE1P_2 M7 [IOBE| 2 I0_R3P_2
R3 |IOBB| 2 I0_BEIN_2 N7 |[IOBE| 2 I0_R3N_2
T3 |IOBB| 2 I0_BE2P 2 L9 |IOBE| 2 I0_R4N_2
R4 |IOBB| 2 I0_BE2N_2 N8 |[IOBE| 2 I0_R4P_2
P4 |lIOBB| 2 I0_BE3P_2 M8 |IOBE| 2 I0_R5P_2
T4 |IOBB| 2 I0_BE3N_2 N9 |IOBE| 2 I0_R5N_2
T5 |[IOBB| 2 I0_BE4P_2 L10 [IOBE| 2 I0_R6N_2
R6 (IOBB| 2 I0_BE4N_2 M9 |[IOBE| 2 I0_R6P_2
R5 (IOBB| 2 I0_BE5P_2 M10 |IOBE| 2 I0_R7P_2
P5 |IOBB| 2 I0_BE5N_2 N1l |IOBE| 2 I0_R7N_2
P6 |IOBB| 2 I0_BE6P_2 R8 |IOBE| 2 '0_REN_GCLKIOR 1.2,
- - LVDSTX_IN
T6 |IOBB| 2 I0_BE6N_2 T7 |IOBE| 2 0_RAP_GCLKIOR 0.2,
LVDSTX_1P
R7 |IOBB| 2 I0_BE7P_2 N10 |[IOBE| 2 I0_R9P_2
P7 |IOBB| 2 I0_BE7N_2 M11 |IOBE| 2 I0_R9N_2,DPCLKIO_5
P8 |lOBB| 2 I0_BESP_2 P9 |IOBE| 2 O_RION_GCLKIOR 3 2.
- - LVDSTX_1N
T8 |IOBB| 2 I0_BE8N_2 T9 |IOBE| 2 O_RI0P_GCLKIOR 2.2,
LVDSTX_1P
M14 |IOBB| 2 I0_BE9P_2 P10 [IOBE| 2 I0_R11P_2,DPCLKIO_6
M15 [10BB| 2 I0_BE9N_2 R10 |[IOBE| 2 I0_R1IN 2
R9 (IOBB| 2 I0_BE10P_2,D6 P11 |IOBE| 2 I0_R12N_2,LVDSRX_1IN
T10 |IOBB| 2 I0_BE10N_2,D7 T11 |IOBE| 2 I0_R12P 2 VDSRX_1P
P15 (IOBB| 2 I0_BE11P 2 P12 |IOBE| 2 I0_R13P_2
R16 |IOBB| 2 IO_BE1IN_2 T13 |IOBE| 2 I0_R13N_2
N16 [10BB| 2 I0_BE12P_2 T12 |IOBE| 2 I0_R14N_2
N14 |IOBB| 2 I0_BE12N_2 R11 |IOBE| 2 I0_R14P 2
N15 |IOBB| 2 I0_BE13P_2 R12 |IOBE| 2 I0_R15P_2,SCLK
P16 (IOBB| 2 I0_BE13N_2 P13 |IOBE| 2 I0_R15N_2
M6 [IOBE| 2 I0_R1P 2 T14 |[IOBE| 2 |IO_R16N_2,GPLL2_OUTN
L8 |IOBE| 2 I0_RIN_2 R13 |IOBE| 2 I0_R16P_2,GPLL2_OUTP
L7 |IOBE| 2 I0_R2N_2 T15 |[IOBE| 2 I0_R17P_2
N6 |IOBE| 2 I0_R2P_2 R14 |IOBE| 2 I0_R17N_2
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REEDH ELF2 271 FPGA ¥iEFM

%' | K28 |BANK 51 % | K74 | BANK 51
M16 |IOBB| 1 I0.T1 H14 |IOBB| 1 I0_TE12P_GCLKIOT_0_1
L12 |IOBB| 1 I0_TEIN_1,GPIO4 Gl4 (10BB| 1 IO_TE13N_1
Ji1 |I0BB| 1 I0_TE1P_1,GPIO3 Gl5(10BB| 1 I0_TE13P_1
L14 |I0OBB| 1 I0_TE2N_1,GPLL2IN Gi3|loBB| 1 I0_T_1,GPIO7,ADC1_CH1
L16 |IOBB| 1 I0_TE2P_1,GPLL2IP F16 |10BB| 1 IO_TE14N_1,CSON,DOUT
I0_TE14P_1,GPIOS,
L15 |I0BB| 1 I0T1 F14 |10BB| 1
DPCLKIO_0,ADC1_CHO
K15 |10BB| 1 I0_TE3N_1 G12|I0BB| 1 |IO_T_1,GPIO5ADCO_VREF
K14 |10BB| 1 I0_TE3P_1 F13 |10BB| 1 I0_T_1,CSN
I0_TE15N_1,GPIO1,
L13 |IOBB| 1 I0_TE4AN_1 F15 |10BB| 1 - -
- - ADC1 VREF
I0_TE15P_1,GPIOO,
K11 [1oBB| 1 I0_TE4P_1 E16 |IOBB| 1
- - ADC1 CH4
K12 |10BB| 1 I0_TE5N_0,GP1013 El4 |10BB| 1 I0_TE16N_1
K13 |loBB| 1 IO_TES5P_0,GP1012 D16 [IOBB| 1 I0_TE16P_1
Ji4 |1I0BB| 1 I0O_TE6N_1 F12 |IOBB| 1 I0_T_1,GPI02,ADC1_CH5
J16 |IOBB| 1 I0_TE6P_1 E15 (IOBB| 1 IO_TE17N_1
K16 |10BB| 1 I0_TE7N_1,GPIO11 D14 |IOBB| 1 I0O_TE17P_1
I0_TE18N_1,GPI0O15,
J15 |I0BB| 1 I0_TE7P_1,GPIO10 D15|I0OBB| 1
ADC1_CH®6
H15 |IOBB| 1 I0O_TESN_1 Cl6 |IOBB| 1 I0_TE18P_1,GPIO14
G16 |[10BB| 1 I0_TESP_1 B16 [10BB| 1 IO_TEI9N_1
I0_TEO9N_1,GPI09,
J12 |I0OBB| 1 Ci5|IoBB| 1 I0_TE19P_1
DPCLKIO_7, ADC1_CH3
I0_TE9P_1,GPIOS,
H13 |10BB| 1
USRCLK,ADC1_CH2
J13 |I0BB| 1 IO_TEION_1
H11 [I0BB| 1 I0_TE10P_1
H12 |1I0BB| 1 |IO_TE1IN_GCLKIOT 3 1
Gl1 (l0BB| 1 I0_TE11P_GCLKIOT 2_1
H16 (IOBB| 1 |IO_TE12N_GCLKIOT 1 1
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a5 | /A |BANK 51 5 B 5 | R |BANK 51 R A
Al6 | - - ADC_VDDA G7 | - - VCCAUX
F11 | - - ADC_VSSA G10| - - VCCAUX
A2 | - - ADC_VDDD K7 | - - VCCAUX
L11 | - - GND_PLLA2 K10 | - - VCCAUX
B2 | - - GND TL| - - VCCAUX
B15 | - - GND Ti6 | - - VCCAUX
c3 | - - GND G8 | - - VCCIO0
Ccl4| - - GND G9 | - - VCCIO0
D4 | - - GND D5 | - - VCCIO0
D13 | - - GND D12 | - - VCCIO0
E5 | - - GND H10 | - - VCCIO1
E12 | - - GND Jo | - - VCCIO1
F6 | - - GND E13| - - VCCIO1
H8 | - - GND M13| - - VCCIO1
HO | - - GND K8 | - - VCCIO2
B | - - GND K9 | - - VCCIO2
9| - - GND N5 | - - VCCIO2
L6 | - - GND N12 | - - VCCIO2
M5 | - - GND M4 | - - VCCIO3
M12 | - - GND H7 | - - VCCIO4
N4 | - - GND 7| - - VCCIO4
N13 | - - GND E4 | - - VCCIO5
P3 | - - GND

P14 | - - GND

R2 | - - GND

R15| - - GND

Al | - - VCCAUX

VE 1 HRR WS PR R I 2 1 2 BANKO [ HLJE

VE 2: fES T NES, FLASH HJES VCCIOL #H3i%, BANKL [ HL EARAL T 2.5V,
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4.6 EF2L25 S|BMER: XWFN42 ©

a5 | BRI | BANK 51 i B a5 | K4 | BANK 71 A5 B

1 - - ADC_VSS 22 [IOBE| 2 I0_R2P 2

2 |IOBE| 0 I0_LIN_ O 23 [IOBE| 2 I0_R2N_2

3 |IOBE| 0 I0_L1P_0 24 [IOBE| 2 IO_RAP_GCLKIOR 0.2
LVDSTX_1P

. ] . GND 25 |iosE| 2 I0_R3N_GCLKIOR_1 2,
LVDSTX_IN

5 |[IOBE| 0 I0_L2N_ 0 26 | - 2 VCCIO2

6 |IOBE| 0 I0_L2P_0 27 | - 2 GND

7 - 0 VCCIO0 28 [IOBE| 2 I0_R4N_2

8 [IOBE| 0 I0_L_0,TMS 29 |[IOBE| 2 I0_R5P_2

9 [IOBE| 0 I0_L_0,TCK 30 [IOBE| 2 I0_R4P 2

10 |[IOBE| 0 I0_L_0,TDI 31 [IOBE| 2 I0_R5N_2

11 |[IOBE| 0 I0_L_0,TDO 32 | - 2 GND

12 |IOBE| © I0_L3N_0 33 [I0BB| 3 I0_TEIN 3

13 |[IOBE| 0 I0_L3P 0 34 10BB| 3 I0_TE1P_3

14 |IOBE| 0 I0_L4P_0 35 [IOBB| 3 I0_T_GCLKIOT 3 3

15 |[IOBE| 0 I0_L4AN_ 0 36 | - 3 VCCIO3

16 | - 1 VCCIO1 37 | - 3 GND

17 | - 1 GND 38 [IOBB| 3 I0_T_3,ADC1_CH5

18 [10BB| 1 I0_ B _GCLKIOB 4 1 39 | - 3 VCCIO3

19 | - 1 VCCIO1 40 [IOBE| 0 10_L5P 0

20 [IOBE| 2 I0_R1P 2 41 |[I0BE| 0 I0_L5N_0

21 |I0BE| 2 I0_RIN_2 42 | - - VCCAUX

VE 1. 3R P7,P36 S da il 5| IEAE N E8S VCCAUX E—ie 7, itk BANKO 1 BANKS3 [ & #B
415 VCCAUX i —%,

W 2: Hsel pwr =0 i, HEJE GBI Z BANKO FIHLE, 24 sel_pwr =1 i, Wi/ 2 BANK3
(1 FEL S

vE 3: 1585 N, FLASH HJES VCCIO3 /%, BANKS3 [ H EA LT 2.5V,

¥ 4: ADC_VDDD. ADC_VDDA f£is i N85 VCCAUX [f i i 4%
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REEDH ELF2 271 FPGA ¥iEFM

4.7 EF2M45 5|BMER: LQFP48

%' | 257 | BANK 51 B B %5 | K% | BANK 51 B BA

1 - - VCCAUX 25 [I0BB| 1 D7,10 B4P_1

2 - 0 ADC_VDDA 26 [IOBE| 2 I0_RIN_2

3 |IOBE| © ADCO_CHO0,I0_L 0 27 |IOBE| 2 I0_R1P_2

4 |IOBE| 0 PROGRAMN,IO_L1P_0 28 [IOBE| 2 IOR_2

5 |IOBE| 0 JTAGEN,IO_LIN_0 29 | - 2 VCCIO 2
ADCO_CH1,GCLKIOL_1,

6 |[IOBE| 0 30 [IOBE| 2 SCLK,I0 R 2
LVDSRX_ON,IO_L2P_0 -
ADCO0_CH2,GCLKIOL_0, _

7 |IOBE| 0 - - 31 | - 2 XTALi
LVDSRX_OP,I0_L2N_0

8 - 0 VCCIO 0 32 | - 2 XTALo
ADCO_CH3,GCLKIOL_3,

9 |IOBE| 0 - - 33 | - 2 VCCAUX
LVDSTX_ON,IO L3P 0
ADCO_CH4,GCLKIOL_2,

10 [IOBE| 0 - - 34 [l10BB| 3 GP104,10 _T1P_3
LVDSTX_OP,I0_L3N_0 - -

11 |[IOBE| © TMS,IO_L4P 0 35 | - 3 vbat

12 |I0OBE| 0 TCK,10_L4N 0 36 [I0OBB| 3 GPI03,10_ TIN 3

13 [IOBE| 0 TDI,I0_L5P_0 37 [l10BB| 3 GPI1013,10_T2P_3

14 |[I0BE| 0 TDO,I0_L5N_0 38 [I0BB| 3 GP1012,10_T2N_3

15 [10BB| 1 DO0,I0_BIN 1 39 [lI0BB| 3 GPIO11,10 T3P 3

16 |[10BB| 1 D1,10 B1P_1 40 [I0BB| 3 GP1010,10_T3N_3

GP109,DPCLKIO 7,

17 | - 1 VCCIO 1 41 [I0BB| 3 -

- ADC1 CH3,10_T4P_3
GPI08,USRCLK,
18 [10BB| 1 D2,10 B2N 1 42 [I0BB| 3
- - ADC1 CH2,10_T4N_3
19 [10BB| 1 D3,10 B2P_1 43 [I0BB| 3 GPIO7,ADC1_CH1,10 T 3
GP106,DPCLKIO 8,
20 | - 1 VCCAUX 44 [10BB| 3 -
ADC1 CH0,10 T 3

21 [10BB| 1 |D4,GCLKIOB 4,10 B3N_1| | 45 |[IOBB| 3 GPI05,ADCO_VREF,I0 T 3

22 [10BB| 1 |D5,GCLKIOB 5,10 B3P 1| | 46 |[IOBB| 3 | GPIO0,ADC1 CH4,10 T5N 3

23 | - 1 VCCIO 1 47 [I0BB| 3 |GPIO1,ADC1_VREFIO T5P 3

24 [10BB| 1 D6,10B_4N_1 48 | - 3 VCCIO 3

49 | - GND
W1 2 sel_pwr =0 I, HLENESEE I BANKO HIE, 4 sel_pwr =1 5, Wi BANKS3 [ HL %
VE 2. fES A, FLASH HJ5 5 VCCIO2 #Hi%, BANK2 ) HLEARNAL T 2.5V,
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REEDH ELF2 271 FPGA ¥iEFM

vE 3: ADC_VDDD 758 F W5 VCCAUX [E g iEHz, GND 72 f:0 ) EPAD #2\

4.8 HERER

4.8.1 XWFN42 %12t $1 4%

Nd2
D Nd
“ i 600000000 MILLIMETER
! \ | - \ e SYMBOL N oM | Max
2 O < O 2
— 8 ‘ h_d .8 A 0.50 | 0.55 | 0.60
| o (b*42 b 020 [ 025 | 030
N o
i _+_____ w 9 2 —9————{7———9— D 4.10 | 4.20 | 4.30
ORI Ol
| L I
O 9'_{u E 4.10 | 420 | 430
‘ 8 ‘ o D2 | 3.10 | 320 | 330
| 1
| 6 00000000d B" E2 | 3.0 320 330
T o L e Nd 3.15BSC
EAIOSTD T RMAL - Nd2 3.85BSC
TOP VIEW BOTTOM VIEW Ne 3.50BSC
Ne2 3.85BSC
e 0.35BSC
k 0.20REF
h 0.20 [ 025 | 0.30
|
; <
SIDE VIEW *k FrpRiil:
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REEDH ELF2 271 FPGA ¥iEFM

4.8.2 LQFP48 3 #4%

D
D

D1
1 12 36 25
AHAHAHARARAR RHAAARHAARAH
48 o s 1 13 3= o 24
= 0O = ==
== - - T
= = = =
[ ) o ot | [ 'y i
- = - == = e
e j = = ==
{ o o o = g | o o =)
37$< O /% 24 48$ O EI}
36 25 . b _—Lél-k Bi Bi 2
MILLIMETER
SYMBOL
MIN | NOM | MAX
[ \ A RS N T
o JWMMMUL# Al |oos| _ [o1s
8 A2 | 135 | 1.40 | 1.45
A3 0.59 | 0.64 | 0.69
b 0.18 i 0.26
—A3
- bl 0.17 | 0.20 | 0.23
s ; ﬂz% c 0.3 | _ [0.17
*’\\ = cl 0.12 1 0.13 | 0.14
Al
F D 8.80 | 9.00 | 9.20
DI 690 | 7.00 | 7.10
E 8.80 | 9.00 | 9.20
El 6.90 | 7.00 | 7.10
eB 810 | — | 825
- e 0.50BSC
1! L [o040] — [oss
BASE METAL 1
e L1 1.00REF
WITH PLATING
DETAIL: F SECTION B-B 0 0 1= 7
L S8 e D2 E2
130x130 3.10REF | 3.10REF
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E LOGIC RN ELF2 &% FPGA $iIEF M

4.8.3 LQFP100 3 #14&

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

D

D1 A3 i\ FAZ SYMBOL | MIN NOM MAX
RARARARARRRARARARAAAARRAS 14 A - - Theo
= i Al 0.05 - 0.15
=5 N == = A2 1.35 1.40 1.45
= A == = A3 0.59 | 0.64 | 0.69
o 1= = b 017 - 0.27
g== BTM E—MARK 2-21.84+0.1 DEP 0.1+0.05 :.?; = b1 017 0.20 0.23
= == = c 0.13 - 0.18
= = = cl 0.12 0.127 [ 0.134
1 =d b = D 15.80 | 16.00 | 16.20
I = = D1 13.90 | 14.00 | 14.10
= = = E 15.80 | 16.00 | 16.20
= == = E1 13.90 | 14.00 | 14.10
g TOP E~MARK 2-¢1.8+0.1 DEP 0.1+0.05 ?; E e 0.40 0.50 0.60
=S| _~INDEX #1.2£0.1 DEP 0.2£0.1 = = L 0.45 0.60 0.75
== 0 = = L1 7.00REF
== J = = L2 0.25BSC
[ R1 0.08 ~ -
(RN | L L EEEEEE LR S R2 008 |- 0.20
==t AA 0 o 35 7
01 0 — -
02 115 12° 13
03 n 12° 13
NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD
BASE METAL WITH PLATING MS—026 BED DO NOT INCLUDE MOLD FLASH
=t OR PROTRUSIONS.
! :7_ N
|LN
SECTION A—A
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REEDH ELF2 271 FPGA ¥iEFM

4.8.4 LQFP144 5%

Hig

A3 Al

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

1 SYMBOL [ MIN NOM MAX
| g A — - 1.60
= P == = Al 0.05 — 0.15
== SN = = A2 1.35 1.40 1.45
E _"f‘—'T_"/_ E = A3 0.59 0.64 0.69
== \_i_// == = b 0.17 = 0.27
= TOP E-MARK i = = b1 0.17 0.20 0.23
i 2-93.00+0.10 0.10+0.05DEPTH E g c 0.127 - 0.18
] = = c1 0.119 | 0.127 | 0.135
3
= o ] D 21.80 | 22.00 | 22.20
== T = D1 19.90 | 20.00 | 20.10
- = E 21.80 | 22.00 | 22.20
wl = =
- ; E1 19.90 | 20.00 | 20.10
g e 0.40 0.50 0.60
BTM E-MARK = b 0.45 1 &fRoEF 0.75
$3.00+0.10 0.10:2% DEPT! = .
2-93.00+0.10 0.10:332 DEPTH = = BEES0
= R1 0.08 - -
e = R2 0.08 - —
/ ©1.2020.10 0.2020.10 DEPTH = 0 0 - 7
1
i = 01 o - -
| = 07 11" 12 13
| ap 03 T 12t 13"
S | L L L L L LR EE L EEELLL ?]
£ — AA
=l ’2 b
WITH PLATING b1
ol BASE METAL
R1 \
N\ NOTES:
S| g ER ALL DIMENSIONS REFER TO JEDEC STANDARD
D MS—026 BFB DO NOT INCLUDE MOLD
1\ FLASH OR PROTRUSIONS.
s SECTION A-A
i
(L
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4.8.5 ftBGA256 F1iE 4%

[&]aco]C
o
3 El & 3 oEL B
PIN 1 CORNE 2
1 23 4567 8:9101112131415 16 |5l51‘|3|2|‘l$3755‘5\
g
Al $000004dlooooolposa
8 0000000000000ROO |8 SYMEOY MILLIMETER
c LASER MARK 0000000000000 0 MIN NOM MAX
o PIN 1 1.D. 000000000000000O0 |0 == 146 | 1.6
£ 000000000000000O0 |E
F ooooooooloooooooo |F AL ] 70.35 | 040 1 045
G 00000000/0000000 ¢ o3 A2 | 102 | 106] 1.10
H g ©00000000/000000 Q¢ A3 0.70 BASIC
3 6000000000000 000 |J
K 0000000 0OO0O0O0O0OO0OO0 |K D 16.90 | 17'001 17:10
L 0000000000000000 |t o1 15.00 BASIC
" 00000000/0000000O0 [M £ [1690 [ 17.00 [ 17.10
N 000000000000 OOOO |N 1 15.00 BASIC
P 00000000/00000000 |P 00 IS
R 0000000000000000 |R o 00 BASIC
T 0000000000000 004TF b 0.45 [ 0.50 [0.55
=SEDE aaa 0.10
VIEW BOTTOM VIEW L] -
cce L.
ddd 0.12
eee 0.15
] [ | [/Tobb]C fff 0.08
— —
R
SEATING PLANE i
aid seaTnG PLANE
DETAIL A(2:1)
3 2 1 _—PIN 1 CORNER
~
O O% |A [ Tecc@CIAE
fT@][C
60 |p [PEreL
256X¢b:|
DETAIL B(2:1
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5iTHMER

it
o
|_\

;
&
Jin
LN
=
X))

o
i
=t
P
¥
il

B
BG256

a AR ES
EF2

-
=
o

B AR
< ELF2 %%
LIS
> L EHEEMG
< M ik MCU-M3
B AHREAE
< 15 1500 ARE
$ 25 2500 &k E
< 45 4500 EmRE
B OB <KA><#>
< LG LQFP, lead free
XG XWFN, lead free

BG FBGA, substrate

S

# SIEE (144 5 144 5180, 256 8 256 N5l HHD

|
ft

RS
< 1 Tk (TJ=-40-100 C)

VE: ELF2 #3405 2520 45 Tk 2k
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EF2 L 15 LG100 B

2t 2R

ELF2 FPGA

et CEN B it

L 24 B FAHJE

M Wik MCU-M3

HEREA= BN

15 1500 &% XG42  XWFN42
25 2500 &k FE LG48 LQFP48
45 4500 Ak LG100 LQFP100

BG256 BGA256
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K% LOGIC RN ELF2 &% FPGA iIEF M

6 AR R
H#A &S BIriEx
2017/10/15 | 0.1 | B WKKARHSCIR
2017/12/11 | 0.11 | B 10 & L AE N F #Hip e
2017/12/20 | 1.0 | B2 10 #HESIFE X
2018/1/11 1.1 | BT 10 S E X, i B P 2R
2018/1/18 | 1.2 | HEEHRE
2018/1/26 | 1.3 | ¥ Hi BGA256 Hf%:
2018/1/27 | 1.4 | BEHASR, HEHITWEEE
2018/2/25 | 15 | HHASHREL
2018/2/28 | 1.6 | HEH XWFN42 5] il 2
2018/4/12 1.7 | #8450 AST #0041
2018/4/18 | 1.8 | BE¥ LQFP144 5|, H4hn LQFP64 3| fHifE
2018/4/24 | 1.9 | &1k BRAM128K 5B, HHHEA 55 HE BR SR RS E AL
2018/5/16 | 2.0 | %0 LQFP48 H:2%:, 1&EHk/» Thit ik
2018/5/23 | 2.1 | ik LQFP48 R~F, BEHR/» ThitHid
2018/5/31 | 2.2 | W0 EEYE IR 0
2018/6/7 2.3 | MIBR ADC #H5¢ BANK HLE £ ik
2018/6/19 | 2.4 | ¥ I0BB VIH $fti. ¥ PLL ZhAHL 8 £k
#3223 Har HAE A, 3.1.6 W HIRIGEHEF: ADC_VREF 5| i
2018/6/27 | 2.5
% 2-8- 3 ¥ 10BB Emulated LVDS 75 i BHAE
2018714 26 FEHT T AT SRR I B M RE R B (5 5 A BB Y A
i 2.14 %5 OSC. OSCDIV %t BR il B
2018/7/12 | 2.7 | &2 T 10B fai/rEh o iR . Bk 73R 2-8- IELF2 SCHFHLV A UbRiE
2018/7/18 | 2.8 | #4/n IOBB/IOBE iR5| )%, BBkt =
2018/8/3 2.9 | 1&24 IOBE S F7i BubimAr vk
2018/8/10 | 3.0 | MR PLL ZhaHc BAHCHIR
2018/8/16 | 3.1 | MIBRFUME. ZhamrehEREs, (200 10B ik FE ol iR
2018/8/24 | 3.2 | H¥ DCS AR A IE
2018/8/30 | 3.3 | H ADC & H 51 IF IR UL, B IR 2 2R
2018/9/11 | 3.4 | iR, HEhn PLL. OSC &, 10 5] BHI7E Al B A o iRk 253
2018/11/20 | 3.5 | f&IE TRUE LVDS #iit~E K
2019/1/4 3.6 | #IN LVPECL %t N B Az v %
F PR 3-1-15VID fi N\ 2255 FL P AR
2019/2/12 | 3.7 | IINENHN 2.9.7 H 1) ITAG I FEI RN ITAG I 7 A% % 5
2N 3.0.3 FEA L L R A
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2019/2/18

3.8

MR 3-1-1. % 3-1-2 # VCC;

BRI 3-1-1 b ¥ & VCC P %, Bk VCC EHLE SR &V
MIBR 2 3-1-8 A% HL R I A% HL I L e PR 2K
MBR2E 4-1-1 51 SCRIELN 1 VCC ik s

2019/2/20

3.9

TR XU IEAR SRR IR, B SN ARAR Y L F s 2000->1500

2019/2/27

4.0

# EF2M45L.G48 its F i3 GND PAD 1E 4 49 JHIS In N LQFP48 2% 5] jiifE B3
IRINFE 3-1- 21 ELF2 LVPECL 5 /E 41t
MR 3-1- 12 IOBE HEF£FE AP AF 2514 b o T i B fid 2% O R AT

2019/3/29

4.1

TE 2.14 WE I TEARG 25— T OSC A B vE R 13 B

TE# 3-1- 17 ELF2 LVDS HEFF R AE S PRI IN 2 2 i N IR KT 500mV B, H RE
8 FH M2 R BEL (3R R UL

Bk 3-2- 5 w110 #: A AR+ LVPECL 2% VCCIO 3.0->3.3V

1Bk 2-4- 1 DCS #/ER R BUFGMUX sel 15 5 %] N7 f s 2 4 H

Wn#F 3-1- 4 EF2L15/45L.G144 & EF2L15LG100 f/MitH TR, £ 3-1- 5
EF2M45L.G48 /ML R . 3 3-1- 6 EF2M25XG42 /Mt SR

FRAUTAE ©2019 b3 22 {45 AR PR A 7]

REA AT FHEVFA, ARMEAANNEAGEE R ZHl. BEAA RN 8E &, A

FFUMEAT I AL 4

eSTAA

ISR FFARIE PAEAT RN A VE AT, JER LIRS, sBAAR IR R 5 B e s AL snii™
BUFAT o B 22 BERHAE JL 7 i R4 5 KM SR A A W I SR A0, RSB AN AR PR A A Bl
FEITE. LR 2 B R dh BB B A/ B8 T AR AT B 7R B 7 AR OR, B 7 il (AR 5
& FVE S SRR LRI B E SR AU R TS, IR BRSO SR
ARSI BRI E WA R HER VE AN SE R AR A B ARA R TTAE, SRR BB L
PR A BIRCR], A S ATIE AN . GRS R T IX S8 SO AT I F) SR

DS400_4.1
2019.3
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