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1 @i

1.1 SALELF® 2 (RAT{&#R EF2) BRFUSZHRT4H4

B RIEFZESH = LVTTL, LVCMOS (3.3/2.5/1.8/1.5/1.2V)
o JLEFHERM, BRI 1, 520 54, 480 LUTSs = PCI
o K 10 #& ik 206. o HMFEESCHFLLT Z i
B RINFESR: = LVDS, LVPECL
o Sk 55nm KIIRE LS o SCRRIEIL
B HEFlash o AIMCE i/ B
o LiWAHMEBEE AT e TN 100 RRAEZE S HLFH
o SCFRPLE ERLEZED o 10BB #E% 5V A
B TR RN AR A BE
o K35 Kbits M ATEfik 2% o 16 FRAJRIN B
o FKIHF 684Kbits R ALRTEfik A . bank 2 FEEH R 1/0 $EDBIHH

o AREUTEIE OK A 32K, WRCEIENE '0CLK

M, A, Hd 9K B & H o AL A RIS L B A
FIFO fZAliZAR .« PLLs FITHIRLGE
o HiAh 128Kbits. 256Kbits 17 fif 2% 4
B TfCEZEAR (PLBs)

o RAKEY LUT4/LUTS HE Vit

= 7 BRI
= IARE 2128

= SCHRF SRR R4 R
o W A A7 A

o MFFHHZHIEH

= B E

m EEEK
o PUEHHIHEILH

m REEPEA/ D

o HyN/%iH EIuHEL S DDR P AF 7 ST FF
DDRx1. DDRx2 #ist,

kAR, RGN/ RS
o AT E SR AN B bR it

o EMIFCHRAT SPI (MSPI)
o MEHAT (SS)

o MEEAIFAT x8 (SP)

o EMEAIFT x8 (MP)

o JTAG 5. (1EEE-1532)
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= 8 MEHLHIA

H  BSCAN

o 3% IEEE-1149. 1 " IMHz SRAFFEAE (MSPS)

B R ZERTHR o  WNEWEIRGH

o WAEF A EK) 64 £ DNA B EEREEX
m RARBE IP

e  FriENSf: LQFP/LFBGA

e ADC e /NRSF: XWFN/LGA/UBGA

o 8 UURFBRUUEILEF A4 (SAR)

DS400_4.5.9

www. anlogic. com 2
2023. 06



R

SALELF" 2 &%l FPGA ¥z F 1}

% 1- 1 ELF2 FPGA RFI|%&AIZE

EF2L15 | 1520 | 1520 12 6| 3 1 1 534 8 1 4Mb - | 206
L EF2L25 | 2520 | 2520 20 91 4 1 1 593 12 1 4Mb - | 206
EF2L45 | 4480 | 4480 35 12| 6 1 1 684 15 1 4Mb - | 206
M EF2M45 | 4480 | 4480 35 12 6 1 1 684 15 1 4Mb | M3 | 113

< 1- 2 ELF2 FPGA %

L peckaes | eus | s | eemes | eaws
42 XWFN(4.2x4.2, 0.35mm pitch) 29 (10+1)
42 LGA(4.2x4.2, 0.35mm pitch) 29 (10+1)
48 LQFP (7x7, 0.5mm pitch) 35 (5+9)
100 LQFP (14x14, 0.5mm pitch )| 80 (15+17)
144 LQFP (20x20, 0.5mm pitch )| 113 (24+25) 113 (24+25) | 113 (24+25)
256 LFBGA (17x17, 1.0mm pitch) | 206 (31+64) | 206 (31+64) | 206 (31+64)
132 UBGA (8x8,0.5mm pitch) 104 (23+25)

R 206 (31+64) FKox: HIP AT 10 % (P AT Ture LVDS Sf+H] A ] Emulated LVDS X})
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1.2 ELF2 245N 48

ZERRHYEN ELF2 251 FPGA 24 a3tF, SENREA . RIIFEAT fe sz, ELF2 S BN TR
A, RARBURIN T, RGBT ITAE B RRAS ) [R] P SCRERS T /2 AN BT PRl 98 25K

ELF2 &3fF RAVESAE —MULIRThFE T2 L, Il SR e A S R he . &t
XF LAk P BARIEAE AT ML AR A RN R, ELF2 S8 Bk A2 i BAR R £

LRI S R TR B A RO A ELF2 P S SEBUE Ak Bttt . ML RSB RIZR & AN
AR T, AR et e iR iR A R
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2 ELF2 2249948

ELF2 R 54544 vl Zm R @ 4R A He (PLB) [ B R4 BSAZ Co BRI, i N B0 HE 28 o 3% o0 A 72 I0 3 o
et s ot (ERAM9K/ERAM32K) AR (S 5 A B AL (DSP) %7t PLB H[H],

JTAG

Config

TenpSns ERAMIZS

ADCH MCu

ADCO BRAM256
I (I O O
e | I
I ] I I
I 0 OO0d I
CICIC ] | . O OO0d | « | OO0
I o B
I - o I
OO0 | 2 | 0000 OO0 | 2 | OO
o | | I
IO I IO |
IO OO0 OO04 I
IO CoOod OOo0od I

o | oo 000 CDO0OO CICIE |

F= 3 B | | o e =

< | COoOod oOoOod CIC | @

o | C1Cd I OO0 2
EREEEn | EEEEE
IO OO04 I
OO0 | ¢ | OOOO o O
CeEEe ] | € | Qo0 | s | OOo0d | € | O aEEsEl]
OO0 | g | 0000 | e | 00040 | = | oo™
OO0 | = | OO0 OO0 | & | OO0
T : o
I (] OO0d 1
IO CoOod OOo0od I
I COoOod OOo0od I
IO 000 OOo0od 0

BREISCFFIZ . HEIRE,

2- 1 ELF2-45 BHELIER
B T A H R, BT R RS (LSLICE) A7 % B4Rl 4 faftith (MSLICE) . Fififi
AR MSLICE S #4341 X RAM 11 ROM ZhfE o

AAF AR gt (MSLICE) M2l Weitfiift, (T H PudiA Rt s Bl & s it

ELF2 RAIAE S L HHRN AP35 (ERAMD , {74 2R BEHUIBTA 9K, SCREPUE EE Ui 1]

B g AE A (LSLICE)

DS400_4.5.9
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B AMEAERBEH TSI I B Y 1-18 A2 58 1 5 ORI R AT

ELF2 Mk N4t gz b a8 (1/0 Buffer) X434 N (256 F1355 6 /), SCRF I AN R 1) £ Fh
HSEARAE. 18] 2.1 5 BANKO/2 1) 1/0 1] ARG B B% LVDS &% /300t

ELF2 RIINEIRA 1 2 IRE PLL B, (R4 B, LT TR BREERS] PLL A\ PLL BAY
X Ik 3 A3/ 15 50/ R R SE D RE

2.1 PFB #&3k

A gmAEE R (PLB) #ZIEAT /IR NIHEAT s —4EFE51, &> PLB LG i 4 f2 FLi% (Routing) FT]
FEThAEHL (Programmable Functional Block, PFB) . PFB j& FPGA [Tl 4mfETfic k% 0. ELF2 284FM
#PFB AT SEIL: 4, HAR, /-4t RAM (distribute RAM) , ROM IfELL A (5 S 447 . PFB NEBHL & 4
A~ SLICE, %5 073, SLICE 0,1 JyMSLICE 2574, SLICE 2,3 4y LSLICE 257,

FCOM FCOL
PLB ‘ A
I_PFB / sncm—l
- DFF/
LUT5&Carry Latch
LUT5&Carry II_D;CF(]
\ —/
LSLICEs < Y
- Sticez )
DFF/
LuTs&Cany | | ©
. . LUT5&Carry Ea'i;/] )
Routing& N :
Switch
Box - Sticet Y —
LUT4&Carry& DFF/
RAM Latch
LUT4&Carry& DFF/
\ RAM Latch
~— T — - MSLICEs
/ Sliceh
LUT4&Carry& DFF/
RAM Latch
LUT4&Carry& DFF/ )
\ RAM Latch/
FCIM FCIL
2-1- 1 Al 4mIZETNEESR (PFB) Z5#4E
DS400_4.5.9 www. anlogic. com 6
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2.1.1 SLICE

ELF2 PFB PN & W fh SLICE: MSLICE £ LSLICE.

a) MSLICE

MSLICE L5 2 4> LUT4s FIPIAN2FA788 LA K 2 2R idkf s, MSLICE %A mlfic & pidt T LUT 1404 xl

RAM (distribute RAM) Zffig. PFB PN SLICE 0, 1 25 MSLICE

KA,

T 44T B A 164 1) RAM. MSLICE

WA R SEB LUT4s [RIfPIESE, ] LSEBE ANZCRT 4 HIBR %0 W0 LUTS. P MSLICE Z4H-& ] sZEl

LUT6.

n 3 C U2

MIO

SR

CE

CK

MI1

Al
Bl
Cl
D1

carry output
FCOM

LUT5 I/0 chain

1

AO
BO
Co
DO

MSLICE
» FX1
» [l
)
-
A LUT4/ LUT4 D Flip—flop/ o
B RAM — SR Latch
- SUM|
g 1 Carry /B T EED Set/reset
DI cl
/
! Output » X0
Combine
Logic
) _
] » FO
A LUT4/ LUT4
B RAM
c M D QH» Q0
D 1D<I:a"ya L | o Flip-flop/
Latch
. [ 7 CEO set/reset
CK
53

B

D

FCIM
carry input

Memory signals

2-1- 2 MSLICE ££#I[E

W 2-1= 2 s, MSLICE WA IS 4 AR E (LUT4) , JFfaifT RAM 5 N BEDE5,
PRI AR 2 RAM 25032 58, £ LUT4 AT 23R 16x1 bits RAM 724528, 2 > MSLICE Fi&— RAM 5|
ST 16x4 (XU RAM. MSLICE Hi4EA4~ LUT4 454
NS, —ANMSLICE mISEHL 2 frhn/ ik, FEsemipugt/ i hrft (FCoM) .

MSLICE A1 LSLICE P77 A7 #sAHIF], WL & sk DFF B34 LATCH.

"33 aco

@t

PFB

HRHEAT I i DA SR AR N (FCIM) B DASZEL 1 f74:

DS400_4.5.9
2023. 06
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b) LSLICE

LSLICE fi& 2 N amA LUTSs RS2 Aras LA 4 et fir%E. PFB NI SLICE 2,3 A LSLICE 2%
A, LSLICE BRI SEIN: W — LUT5s 7k 2 /™ LUT4s; SCIREE 2% NR %, 40 LUT5, LUT6. W
/N LSLICE ZH-&m] sE8l LUT7,

carry output

FCOL LUT6 /0 chain
A
LSLICE
» [X1
» [1
Cco
Al & LUT5
ii B Enhanced | D SEnaey Q= Q1
LUT5 =
I D1 E SUMLL:0] 2 — SR latch 0
+ :
N El £ 2bit Adder T (CZ:ED Set/reset U
MI o1 T
P MIL r Output »FX0 P
Combine
U Logic U
Cco
T 10 A . > |0 T
S B e S
2
DO D 4 SWM[1:0]
) £ 2bit Adder D Q- Q0
Flip—flop/
r M o — SR Latch
MIO A [ M CE O Set/reset
CK
1
SR —ﬁj
e— 153
x—15 )

FCIL
carry input

& 2-1- 3 LSLICE %[

Wi 2-1- 3 ffizR, LSLICE NHElA 4 4 ANEHE (LUTA) , DLUAGEREEHE, WHE I L FiiZ
RS 4N LUT4; 2 N LUT4 + 1 4N LUTS; 2 4N LUTS; —AN LUT6 £, 454 enhanced LUT5 454 P &3
BB H DL B A 5 NTT DASEIN 2 A7 4 e% . —A LSLICE W] S 4 Arhn/iaiidk, F Sl bRosk 3t /48

(FCOL) .

2.1.2 PFB #{Et=5(

MSLICE f7 4 Fl Az 24, 5K, 24zl RAM AT ROM,
LSLICE £ 3 Fifrsfffist: 24, ST ROM,
a) EEEK

1EZ AT, MSLICE FR ) LUTA Fit B % 4 Sy N &Z &k 3%, T3 4 fy N R B AT DU IX /N2
RS, LSLICE H1[1] enhanced LUTS RJ It B i 2 FR4H & 2 4 A $ 38 . SLICE PN LUT b m) DL A
g H A A B R K B R R

DS400_4.5.9 www. anlogic. com 8
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*2-1- 1 BRBEIUME
LUT5 1 MSLICE 1/2 LSLICE
MUX4 1 MSLICE 1/2 LSLICE
LUT6 2 MSLICE 1 LSLICE
LUT7 3 LSLICE
b) HARBK

AN ZFIF SLICE PR pRs it AL SLIL POE . = R R T RE, MSLICE T LSLICE #BSZRFFA

i, ICRRISEARZEA : vk, Bk, wEHERERn/ LA, RS, kg DL R .
PFB N ILA WS HEATBE, 20 IEREYN A MSLICE FIZA [H) LSLICE., I ZERS (A1 AH AT ) PFB SZEN 58 Lb
RO A Z .

c) A RAMER

MSL ICE T it & b=, P54 MSLICE: SLICEO F1 SLICE1 AH4E & Al e B Ak 16x4 (114 B XL 1 RAM (—
H5/—0) .

di[3:0] do

waddr [3:0]

we

we |k

raddr [3:0]

2-1-4 Disram FHE[E
raddr

di/we

Y

Y

DFF MEM

waddr

A 4

do

OMUX

Y

waddr_reg |

wclk

DISRAM

2-1-5 DISRAM A EBHEE]
DS400_4.5.9

www. anlogic. com
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ﬁ%ﬁﬁlﬂ‘

DISRAM WA S AN S AR A4y, 5 bl / S B ARG T i ) [F] 25
o BRibhbim O RID

o SCFF 16x4 44z RAM A5

o Ywaddr BIfEE 155 waddr_reg SiHubl raddr AH[FIRS, < HELE—HubE 2= (A2 e, %
R AR, R RS .

d) ROMAR=

Fr SLICE 7& LUT 2245 ~ v FH/E ROM A5, A7 v DLis s #4152 & ROM FME o
2.1.3 F1Fs%

PFB INEFA™ SLICE & 2 /Nl fid B 97 a% . nIAAE LUT iO%m el ok B B ML 3N . ZF A7 %A
BRI

B ORI RE (DFF) BB REEifE A (LATCH)

B [FPPECR DT R AL 0 BE A 1
B 2% E ClockEnable fHfE

B CLK/CE/SR i A5 L FHiy/ T &Y /0/1 ik ¢

2.2 % (Routing)

R RAEEIESCHL FPGA RSN ThRER Z A AME 551, ELF2 BT NI £ 5 i T BT,

FFERLR AR T G LREM AR UG 5B, ELF2 RV TIEL M A Zrha%, i SL Il s 5%
S AT (45 T e B

DS400_4.5.9
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Vertical
channels\ - PFB PFB
channel
RSB
Horizontal
= e
PFB PFB
Local RSB

2-2- 1 ELF2 EE£Ze49
PFB [ 5 18 i 7K ~F- 38 18 AN 1l BLIEIE A& % . PFB W] DL B B2 IR B /K T/ 3 BB IE . 18 2 718 1T channe |
RSB (routing switch box) #ATV)H#, iHiE FAERMIESiEL local RSB i3 A PFB.

2.3 AN TEESZFIELR (ERAM)

PFB )45 51 i /K P30 08 1 1 Bl I A% 4 . PFB 1 DA B 20K Sh /K 1/ 3 BB IE - 818 2 [A]38 1T channe |
RSB (routing switch box) HAT1I#:. il _FAE%M{E 58T local RSB A PFB

2.3.1 ERAM 9K

2.3.1.1
ERAM9K 35 %55 9Kbits, TELH HPiRsHAi, JrAutE PFB IRES .
ERAM9K H] 512 ).:
B 0 RAM/ROM
W XU RAM
W fRE RAM (AR A DD
B FIFO (ERAM9K iR fff FIFO £ i4%)
ERAMOK FELER SCHRF (¥ T R 217 -
B 9216 (9K) bits / ik
W A/B LI Bk

B AU E A/B HIEEALTE, EAUA x1 B x9, STHEF x18 fii M (—5 1)

DS400_4.5.9 www. anlogic. com 11
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W 918 A SHRAER A T 1A (Byte Enable) i

W SRR IR GORE 1 RKED

SCHF RAM/ROM B~ il vl an At Gl W 4Rt SCHHE G B AR o6 ERAMOK i dla W46 44 )

B SRR SRR TTERE RS (Normal) , B/ 'S (Read before Write) , 5 %@ (Write

through) =Ff,

%< 2-3- 1 ERAM 9K 458

25 e
i 9K
KB R x f05E) 8192 x 1 \40% x 2 2048 . 4
1024 x 819 512 x 16 5 18
FEAL (Parity bits) 8+ 16+2
FAEAE (Byte enable) A, Wik
LETDANG: | W TR R e A
i (Single—port mode) S &
fAT B AR, (Simple dual-port mode) Y
FEXUE 3L (True dual—-port mode) T
ROM #%5 SCHF
FIFO &z SCHF
Hlle i AR A7 4 A, AR
b ST e R A A R i
Read-hin: T B H IH 4 (read before write)
G S %dE (write through)
TAETT RAM #J451L W

B FFfERE (Byte Enable)

ERAMOK SZHE I RETHRE, PITE B EAER X B NEBHR % 7 il #7285 N\ RAM,
A f§igE (Byte Enable[1:0]) 125 HI%MNE ANEIER datain[15:8] 1 datain[7:0].
B E5E/ENHITEEME (Read—during-Write)

ELF2 Z %111 ERAM9K =7 F[F)3%% [T 1] read—dur ing-write. read—during-write S&$57E .1 RAM B &

X RAM B2 CH, P RS NBERE IR, 152 [ — Hbhk e 2508 20 o 11 o i BROAE rdw 2588, HiH
H A% (No change) .

DS400_4.5.9
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|
|
|
DI | oxoox X b2 X b3 X | xxxx
| | | I
Aopress X pory X, A X A3 | AD4
[ [ [ I
DO w0 | X “mEmady | | X Mempoy
i i i |
S | | Write | Write |
Disabled Read MEM(AD2)=D2  MEM(AD3)=D3 Read

2-3- 1 No change &3
ROW #z0 N A P A WAL SE. 2 IHE4E (Read Before Write); iH IR EN EES NKIETE
(Write Through) .

| |
| | |
CLK | |
|
|

/

WE

Dl XXXX

\
>< ’ MEM(ADI) >< D2

|
|
|
|
|
XXXX ><| DZ\ >< | D3\ ><
|
|
|

| |

| |

| S |

| | |
ADDRESS X ; ADL, ><; a2 X Tams | X i AD4

| |

| |

| |

DO 0000 >< D3 >< 5 MEM(AD4)
[
CS | Write Write
Disabled Read MEM(AD2)=D2 MEM(AD3)=D3 Read
2-3- 2 Write Through K
DS400_4.5.9 www. anlogic. com 13
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| | |
| | |
CLK | |

|
|
|
/| |
|
|

WE

N\
|
wx X b2 X s X XHKXK

|
|
|
| |
ADDRESS X ; ADL )x(; AD2_ >K: AD3_ :X(
|
|
[
|

Dl

AD4

DO 0000

CS

|
|
|
|
i |
X mEmaoh) >g0|d MEM{ADZX old MEM(AD3) )X MEM (AD4)
|
I
|

| Write | Write
disabled Read MEM(AD2)=D2 MEM(AD3)=D3 Read

2-3- 3 Read Before Write HERE
EF2 ERAM P55K A 8T-SRAM ELXL I 2544, 4 H 7 M\ 2 AN 7 n) [F] —Hiuhik: SRAM 25 [A] B 2 AR 9,
AP REFERELUR LA

1o U5 A bk 2 TR, 2 00 R g e, XU T PSS R 3 LR F, SRAM W &EIEH, A
SR

2. HyjAE kAR, E PSS DOAEHRE, SO R BLIER 5 AR, 3 SR
R, AR AR K SRAM WEASHAIR, NEHEHAE.

3. My — AL R, H— D85 B ORBENSHE, WO SHERR I, SRAN B3
BT IR U

2.3.1.2 RAM 75fizBiE%

ERAM9K 4% T{ERLT 4y RAM f7fig 224555, (o5 ROM) AT FIFO A=K, PRI T ERAMOK FH /i 11144
FRAN B B W AN

ERAMOK £ RAM A5 T 2 A/B 7 (KX 1] RAM, 37 152 iz [R5 RAM 354541 ROM #54F .
2.3.1.3 RAM FiEREX THROES

ERAMOK (455 BHMEIAE S A/B D580, ARG 54

B k{55 (ChipSelect)

W B{fifE (Clock Enable)

BN/ AR S AERIE S (RST)

B 5/EHE (WE)

DS400_4.5.9 www. anlogic. com 14
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W M A A A A {E AE (OCED

B dRE (Byte Enable[1:0]) &

< 2-3- 2 iTHIBEESR

AR CLK CS ClockEnable RST WE
AR ETHE 1 1 0 1
AR ETHE 1 1 0 0

IDLE X 1 0 0 X

Save power X 0 0 0 X

ERAMOK )3 I 4 3% -

%< 2-3- 3 RAM B THIROES

A G4 77 [d] YiHe
dia[8:0] g | A BRSO, AT 18 Az N i R I A 9 Az S f
N A i USROS, [12:414E 9 word bk — B AR, [3:0]1HURT bit iz,
addra[12:0] | %A - \ o
76 18 M Nt, addra[1:0]1 8 N1 fE(5 5 Byte Enable[1:0].
doa[8:0] gyl | A S ECEERR AT BOOUIT 18 Az s R R 1 A 9 £ Bt ey
olka N A S TR BB N, BRIN R 2 (Rl Jeml) {7 B X T 18 A s 1
N Bk /5040 vty 1 B
rsta N | A OEA(ES, BiAEA R (TRED , AEERSD/ RS EA
cea N | A OB ARG S, BRAEAR (ATRmD .
N A i VSN /SRS, 1 N ENERAE, 0 Nitth#lE; 18 A5 AUt
wea LD 1
osal2:0] s A 3L EES (A=) , csal[2:0]1=3" b111 I ERAM #f 3%k A itk 47 #4
YEo 3 iA5"5 Al 73 AL 1 B 15 R ]
voea X A Siig VAR ZF AP 2R P B A e, BRI &L (RTmD o R 2450t 5 fE 2 il
f# FHIS: (REGMODE_A= “OUTREG” ) A %K.
B %5044 77 [H] Ui BH
dib[8:0] N | B RN, 18 nfin A i U S A S s 9 A B
addrb[12:0] | #A | B dthhkdmAN, [12:411E 08 word Milit—E A%, [3:0]HURT bit
dob[8:0] Witk | B O BdER H, 18 A CBCE AR i 9 M EdR A
11y - B iy BTN, BRIA EFHITARL (AT )y, f R 18 A 7R A
o Rk /5 v 1 B B
rstb BN | Bui IEAMES, BiAmAS (fJRiaD , wECE D/ P E A
ceb Wi | B N BAREERNE S, BRAEAR (AT .
R B i 15 N/ R H, 1 B AERAE, 0 ik 18 frie AT
web LD s
[i5 % N 0,
osb[2:0] s B i I 3 A HikME S (A[/xm) , csb[2:0]1=3" b111 Hf ERAM ik Fh k47
YEo 3 iAE"5 AT 73 A 1 B 15 ]
voeb A B i 1 HH AF A7 A I B RE, BRI AR (Rl mD) o A %0t A A7 284
{1} (REGMODE_B= “OUTREG” ) 4 %K.
DS400_4.5.9 www. anlogic. com 15
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B A EESEHUH:
ERAM9K 7£ RAM A1 FIFO £z N A €S Him] /e A Y 3 A ik N A, HZ 4~ B s (CSA, CSB
7£ RAM #2,/CSW, CSR 7F FIFO #55%)

CS[0]

CS[1]

- )cs

CS[2]

110

2-3- 4 CS iBigindl
FIFH 3 457 CS Hr N\ S [A) i & ) AS A o8 Sl e s Bt bk 366, 5 (%) 278 He RAM #HATIRE Y JE .

B 18 AN i 68 (Byte Enable) :

ERAMOK SCHFF 5 RE DR, 1T 1ES BRAEI X5 NEAR IR T B, B SRl ) 7Z 1T A 245 N RAM.
FHI#RE (Byte Enable[1:0]1) 155 70 AIX%f N5 NEHE ) datain[15:8] fll datain[7:0]. f5]41, Byte
Enable[1:0]1==00, ¥ AL S N; Byte Enable[1:0]1==01, {7 FTHEAN (dia) . {F 18 fitk
U, FATfdifE Byte Enable[1:0115 5 flif 1 addra[1:0] &2 .

B S5E/ENHTEEIE (Read—during—Write)

ELF2 Z%1¥) ERAM9K 32 #F[7)%fi 1 [¥) read—during-write. read—during-write JEFE7E .1 RAM BLH
ST RAM BRI, P17 S ABR RO, [0 B2 [ — M MO, 0t 5040 L 1 TR A% 0
SHEAR (Normal) i (B REF AL

ROW #2X~ FH FA P APiE$E: 3 IH%dE (Read Before Write); HEHUBTEIE Write Through) .
2.3.1.4 RAM FiESBERX THERE S
a) BEORR, ( Single-Port Mode)

B RS S R R R R 2R B[R] — bbb SR o 5 4 . ERAMOK PN T B 152 5 15 Il 8 4 43 il
LA AT B H, Kt ERAMIK 7] LA SZHESEZIL AN B UL RAM B ROM. 3 ROM . TAETE IS0 T o

ERAMOK 7 51 I8 2 N SCRFI AL B8

> 8192 x 1 (JhSZf A BB HISEHD
> 4096 x 2 (RS2 A HIEB HSEHD
> 2048 x 4 (AL A HIECB HSEHD

> 1024 x 8, 1024 x 9 (J~7ff) A 1B B L1S2HL)

DS400_4.5.9 www. anlogic. com 16
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A? SALELF' 2 &%l FPGA ¥iEF

> 512 x 16, 512 x 18 (A 1 B HELASLHD)

doa[] <::] ERAMI9K
dia[] ——— >
addra[] C———— >

WEA ————|
CEA — >
CSA[2:0] —
RSTA
OCEA —
CLKA — >

Port A

[E 2-3- 5 FIFA A OKEAY 9 fi38 (REAT) 20 RAM
b) FEAXIHERA, ( Simple Dual-Port Mode)
24— ERAMOK it B ik 18 75 N5k 18 frist i, FEASSCRF IR,  SCRF H F1 R0 a7 B0 A5
o FATHR B EDERE TR o 18 AT, A uif D HIE S NS NBHIE S, B i klE S
e FERIE S . 18 A5 AR}, DIB[8:01E K 9 fi&diN, DIA[8:0] 1EMMK 9 MigtdmimA; 18
frz iy, DOB[8:01fF Jyim 9 Arkidladtli, DOA[8:0] fEAMK 9 Arfitlafmit .

R 8/16 ArwiiS, ZEIE{EH] DIAL9], DIB[9], DOA[9], DOB[9], KiiibP iS5 A% A Flik
T PN PR H S R

< 2-3- 4 9/18 (U B WM OB R HIER QEEXR

R ERAMOK RAM 3% I F P4 E

DIA[8:0] wdata[8:0]
W=18 £r

DIB[8:0] wdata[17:9]
R=18 fiL DOA[8:0] rdata[8:0]
DOB[8:0] rdatal[17:9]

We=9 fir DIA[] wdatal[]
R=18 fif DOA[8:0] rdatal[8:0]
DOB[8:0] rdata[17:9]
W=18 i DIA[8:0] wdata[8:0]
R<=9 fif DIB[8:0] wdata[17:9]

DOB[] rdatal]

DS400_4.5.9 www. anlogic. com 17
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Wdata[8:0]
Wdata[17:9]

Waddress[8:0]

1
we/ce

cSwW
rstw

Byteen[1:0]

clkw

W(data[]

Waddress[]
1
we/ce

CcsSw
rstw

clkw

Wdata[8:0]
Wodata[17:9]

Waddress[8:0]

1
we/ce

CSw
rstw

Byteen[1:0]

clkw

ERAMIK
dia[] doa[] ——— > Rdata[8:0]
dib[] dob[] —— > Rdata[17:9]
[ > addra[12:4] addrb[12:4] K———1 Raddress[8:0]
—— M WEA WEB ¢—— 0
— »CEA CEB ¢— re
— CSA[] CSB [¢ csr
— ) RSTA RSTB (¢ rstr
— addra[1.0] OCEB :l_ oce
OCEA
— > CLKA CLKB ¢— clkr
P 2-3- 6 faj XU I 18 13255 /18 it I 4%
ERAMI9K
> dia[] doa[] ———— > Rdata[8:0]
dob[] ——— > Rdata[17:9]
————">{ addra] addrb[12:4] <1 Raddress[8:0]
—» WEA WEB ¢———— 0
— CEA CEB ¢ re
—— CSA[] CSB [¢—— csr
—— RSTA RSTB [« rstr
OCEB oce
OCEA :l
— > CLKA CLKB{ [¢— clkr
2-3- 7 BBEWORR<=9 (5 /18 ik OEE
ERAMI9K
> dia[] Dob[] [————— > Rdata[]
> dib]]
"> addra[12:4] addrb[] K, ———1 Raddress[]
—» WEA WEB ¢——m—— 0
—» CEA CEB [¢— re
— CSA[] CSB — csr
—— 3 RSTA RSTB [¢— rstr
— ¥ addra[1:0] OCEB :I_ oce
OCEA
—— > CLKA CLKB{ ¢—— clkr

K 2-3- 8 faj B AR 18 131 B /<=9 71k 1715

DS400_4.5.9
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ERAMOK A X LIS S RE A 11/B AN R e 198 & vty 11 B8 P e 4%

F2-3- 5 HENOAERXN TZFNESHmOMEERE

e B Write Port
8Kx1 4Kx2 2Kx4 1Kx8 512x16 1Kx9 512x18
8Kx 1 J J J J J
4Kx2 J J J J J
2Kx4 J J J J J
1Kx8 J J J J J
512x16 J J J J J
1Kx9
512x18
Fz2-3- 6 HENABRA TZHAEAmOMERE
oI | S DOB[8] | DOA[8] | Hfik 4 At addr [3:01E Xt S2f WORD P #5554 fir
W | BE
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 £if
WORD P 33 17 16 |15|14|13(12(11|10[9 |8 |7 |6 |54 |3 |2 |10
A E/ A

c) EBEXNMOHRA, ( Ture Dual-Port Mode)

FOWARSCRE A /B LT A OIS S 4L & Wi, W5, —M—5.

doa[] < ——] SRS > dob[]
dia]] > < ——1 dib[]
addra] C——— > <1 addrb[]
WEA ——— portp [ \WEB
or or
CEA —» «———— CEB
CSA[2:0] —» ——— CSB[20]
RSTA —— ¢———— RSTB
OCEA — ¢——— OCEB
CLKA —» +———— CLKB
ByteenA — ¢—— ByteenB

2-3- 9 \[3E<=9 {iAT A/B O RAM

DS400_4.5.9 www. anlogic. com 19
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SALELF" 2 &%l FPGA ¥z F 1}

®2-3- 7TENOBRK T FHREGIROMERE

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

ERAM9K SZF ROM #2x0. ROM P B ARAELEMI UL S, E85 Fr gm e N3 5 N ERAM9K . WIUH 1k
{ERTAE 1P A2 ise F MIF SCHF 8 . ROM % H RT3 71 25 A7 2 BT 27 A7 w847 - ROM (352 Hi 5 AE A
BT RAM [P LRI AR ]

2.3.1.5FIF0 &5}

ERAM9K P SR 1 FIFO 45l 4%, AEMFSCRF[RIZE/ 5720 FIFO #53. FIFO #xT ERAMIK o7 9E 15 AN ]

PAXY ] RAM £ B AR,

B A SRR 18bit B AR o

% 2-3- 8 FIFO X THROES

MAWOLZ | HH A
dia[8:0] | &N\ |FIFO ¥Eii AN, 16/18 frfm A DTN E A% 9 A1 BEH N
dib[8:0] | #a A\ | RTE 16/18 i N i AU E Ay 9 e, HAh A TEAEH .
clkw BN |FIFO Sy T BN, B ETHEA 20 (Al A
rst BN |FIFO W5 4RE /S8 A5 S (Al xIa)D
we N |FIFO 5fiRE, 1 N5 NEAE, 0 T#HAE.
csw[2:0] | fIA |FIFO Bl 3 AL ikfES (Alfm) , ZEfl RAM AR,
WHmOL | Fm L]
doa[8:0] | fartH | RAE 18 frd o IS I A K 9 fricdidi i, oA AL 58 i AN
dob[8:0] | frth |<=9 FrFAE ARSI, 18 Akt om I AE A 9 MR .
clkr N | S IR Eh N, B EFHEAR (AT RA)D
rprst i\ |FIFO S4REH E A5 S
re fiN |FIFO SfliRe, 1 NEdfiE, 0 T#:fE.
csr[2:0] | fA |FIFO i 3 AL IE G S (AIfm) , R0l RAM A2,
voen ﬁﬁkdm%mﬁﬁ%ﬁﬁﬁﬁﬁ%,ﬁ%%ﬁﬁ(ﬂ&@>oRﬁm&ﬁ$%Dﬁ
I H 2% 277 2l ( FI IS (REGMODE_A= “OUTREG” ) A H %K.
seeb s dob it L8 Z5 A7 ds B RE, BRIAm A &L CATIAD)) o A kit &5 17 de gl A
R (REGMODE_B= “OUTREG” ) A H %K.
DS400 4.5.9 www. anlogic. com 20
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FIFO #r&EL | HMH L8

empty flag | #ih |FIFO S bnd, Mlclkr [F.

aempty flag | %t |FIFO JU ks, Mlclkr [, FHATIEEZSHERTE HH AE_POINT 28 5E .

full_flag | % [FIFOHkRE, Flclkw A, FIFO % &t FULL_POINTER 45 .

afull flag | #iH |[FIFO JLWifrE, Mlclkw [FE. FIFO JL i H AF_POINTER 2%,

< 2-3- 9 FIFO R X HE AR OMITERE

Write Port
Read Port
8Kx1 4Kx2 2Kx4 1Kx8 512x16 1Kx9 512x18
8Kx1 J J J J J
4Kx2 J J J J J
2Kx4 N, N, N, N, N,
1Kx8 N, N, N, N, N,
512x16 N, N, N, N, N
1Kx9
512x18
DI[8:0] T—— > dia[] ERAMOK doa[] ———"> DOJ[8:0]
as FIFO
DI[18:9] T——— > dib[] dob[] ———— > DO[18:9]
> xx_flag
we ————— — re
csW ————b Port A Port B —————  Csr
rst ——— ¢——— rprst
orea 1 ore
oreb :::::r___-
clkw  —— — clkr
& 2-3- 10 18 {ii#/18 i1 FIFO &z
ERAMOK
as FIFO
DI[8:0] T—— >t dia[] dob[] ———— > DO[8:0]
> xx_flag
we —) — re
csw  —————P) Port A Port B ¢—— cCsr
rst ——— ¢—— rprst
oreh g———— ore
clkw  ——> ¢—————— clkr
2-3—- 11 <=9 {iai#/<=9 Ly FIF0 &R,
DS400_4.5.9 www. anlogic. com 21
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ERAMIK
as FIFO
DI[8:0] > dia[] doall ———> po[s:0]
dob[] ——— > DO[18:9]
> xx_flag
we ———> — e
csw ———> Port A PortB [¢——— csr
rst ———P ¢——— rprst
orea &—,— ore
oreb
clkw g ¢———— clkr
& 2-3- 12 9 /18 il FIFO R
ERAM9K
as FIFO
DI[8:0] C——— >{ dia[]
DI[18:9] T——— > dib(] dob[] ———— > DO[8:0]
> xx flag
we — — re
csw ———————> Port A Port B ¢——— Csr
rst —» ¢—— rprst
oreh ¢———— ore
clkw ————» ————— clkr

B EfSRERRE

FIFO #z0F A P o LL@E R - W & FIFO Z53ibe &
JIEREE (Full_flag), JLTHREE (@lmost_full) o 24N FBTT S 28 4 B AT £ AR I

(almost_empty)

& 2-3- 13 18 fii#t/9 it FIFO 25X

251E FF/AF/EF/AE 8 5 ¥ 11 4 H 5 HET

G

Thr i (empty_flag), JUF ot

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

FIFO J& {2 %R #iR WA
FF Full flag 1 to Max
AF Almost full 1 to Full—1
AE Almost empty 1 to Full—1
EF Empty setting 0
B FIFOEATHHARE
FIFO #3CHT csw/csr Al RAM AR ) csa/csb #2: L@ L. 24 FIFO 5 iEis 25 A 1 bt e &
DS400_4.5.9 www. anlogic. com 22
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EEH, BT DB RS S RGN csw B, ZEE RGN csr i, I AT DL
csw/csr PIITIT) ] 5 12 52 B

afull_flag aempty_flag )
< full_flag empty_flag >
routing routing
——»C] csw[2](INV) csr2](INV) |ha———
—» csw[1] csr[l] —
—p csw|0] csr[0] |a——
clkw ———— ¢————— clkr
[®] 2-3- 14 B4~ ERAM9K FIFO &5\ iE1E
——| afull_flag aempty_flag [——
< full_flag empty_flag <
routing
—»() csw[2](INV) csrl2](INV)  [Da—
| csw[1](INV) csr[l] (D=
—» csw|0] csr[0]  |eg——
clkw clkr
routing
—| afull_flag aempty_flag |——
¢ full_flag empty_flag >
routing
| csw[2](INV) csr2](INV) | e——
(] csw[1](INV) csr[1](INV) De———
—p csw[0] csr[0] [a——
clkw clkr
2-3- 15 B4 ERAM9K FIFO REFER EE
DS400_4.5.9 www. anlogic. com 23
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2.3.2 ERAM32K

N T IRBIE S AR B, ELF2 BB it 7 AN U D 7 il a Ak ERAM32K, BBl

ERAM9K, ERAM32K it 55—,

ERAM32K m] 5231 :

B L[] RAM

B XU RAM

ERAM32K A5 5R SZF (1 Th BEAF (AT -

B 32K bits / fEH, RJBE N 2K*16 B 4K*8

W A/B [ ePhar

B ARG E A/B BRI TE, SR 8 fiL/16 AL P

B B PR GORF 1 RIUKED

B CFERM SRR TTIEEHE (Normal) , H%FiE (Write through)

doa[] <——— > dob[]
dia[] C——— > SRR <—1 dib[]
addra]] C——— > <———1 addrb[]
whyte_ena————= o A portp| Wovreend
bytea ——— —————  Dyteb
WEA —) «————— \WEB
CSA —— «— CSB
RSTA — | ¢———— RSTB
OCEA ——» ¢<———— OCEB
CLKA —» ¢————— CLKB
2-3- 16 ERAM32K Y% [T RAM
2 2-3- 11 ERAM32K s=2
A¥O4 Ji i

dia[15:0] LD

A St DI BRSO, 8 frf N IS dia[7: 014 2.

addra[10:0] | %A\

A RN, 2K VR EE

wbyte ena I

A 1116 AR, fiiRE 8 ML EHEI, mAR 8 A4 0.

bytea LD

8 AR A VE N AR b4 N s 16 f7 A wbyte ena=1 I}, bytea=1 k%
8B N, bytea=0 iEFE{L 8 (BN,

doa[15:0] i

A S B 8 ki i I A doa[7: 0145 2%

clka TP

A i TN, BROA TS E 2 (AT AD

DS400_4.5.9
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A 04 77 18] L)
rsta BN | A i DGR A A FE EAE T, BUA SR CRT A
csa N (AN Ok, BOAEAE R (AT .
wea BN A SN/ B R, 1 NS NERE, 0 N R,
A iy VERE SR AE SR PSR, BRI R (WD) o R N H A A7 s b
oees i f# FIt (REGMODE_A= “OUTREG” ) A K.
B ¥ 04 77 18] L)
dib[15:0] N | B i VARSI, 8 Sk A L URT dib[7:01H 2%
addrb[10:0] | %A |BuiIMhbEIN, 2K IKJE
wbyte_enb g B 16 MiAEES, ffiRE 8 5, mA . 8 Mikkallf#z 0.
oyteb A 8 MR N ARA s 16 ABEE wbyte_enb=1 I}, byteb=1 i+
F 8 fi5 N, byteb=0 &K 8 fi5 N,
dob[15:0] (B AR, 8 £k i AR EUET dob [7: 01 A %K
clkb BN | By RN, BN EFHIEA R (RTRED .
rstb N B i AR A AR FE EAME S, BN R (TR D
csb Wi (B DA BAEENE S, BRUMRARC (T aED .
web BN B HE N/ B ERAEER], 0 NE ANERME, 1 N HERAE,
seeb i B i FI ¥ & A7 A I B s, BRI RC (RTJaal) o A % A A7 de

{§i B} (REGMODE_B= “OUTREG” ) A 3K

2.3.3 K=

2.3.3.1 KEEBGHBIERENT

ELF2 % %1 FPGA 13,47 T ERAM128K FI1 ERAM256K &%—~, 1] LL4>#F 1 FPGA 241,

2.3.3.2 ERAM128K

ERAM128K:

B 128K N ERIET 128 7B 11 128Kbit ERAM, A f0iF 1 AN14j5 i) ERAM

128K ERAM [ FH37 5t

&5 128K ERAM #% FPGA {i [, 32 A7 fa i,

ERAM1 28K AR SRR IR D e

B AT RAM/ROM, CHF WAL

B 128Kbits

B FPGA B, B HHIEALTE 32 i, HHAFiiAT 71 fE6E (Byte Enable) i, AISKI 4
THAHEN

DS400_4.5.9
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B B TR (GORF 1 UKD
B SRR RAM/ROM A5 it 4l dn b

B FPGA#A T, H¥%¥Fwrite normal

%< 2-3- 12 ERAM 128K #5t8

eS| etk
B 128K
MCE GRFE x Ar5E) 4K x 32
FHiflifE (Byte enable) A
LETWANG: LR WA €/ TR R i A
PO (Single—port mode) RFRN
ROM #5i=X SR
Kyt w7 A FPGA #i3( ™A, WIikHE
RVEAETE TR e dh &l
B T AF R IR 1L H, RFERDEA (LRGN0
Read—dur ing-write FPGA #:U T, &, R 3HFwrite normal
TAERT RAM H1851L SR

2.3.3.3 ERAM256K

ERAM 256K PN E3ET- 32 A7 B 1A% 0y ERAM256K S ELXL T,  Foi4F 2 ANt 1[G B 7 i) ERAM.

2 2-3- 13 256K ERAM J@iT A/B O#ifia]

S1ER 5 19 3 1

PR ERAM 35 11

FPGA_A [

Al

FPGA_B 1

B H

256K ERAM f#i FH37 5%

5t 32X, AIHIEa1L.
256K AT SEHL:

B 51 RAM/ROM

B X RAM

256K HEH SR I D) gy

B 256K bits 4k

B A/B LI ehphsr

DS400_4.5.9
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SALELF’ 2 &% FPGA BB F 1
B A/B BRI 32 1, BI{ETHE FT{Hft (Byte Enable) %M, 4 frfEihl] 4 51145
HNo

B IR TR (GORF 1 RUKED

SCHF RAM/ROM A5 5 #edfa 4 4a 46 (I ERAMIK AH [ R4 4R 03 11, 9 A7 it 42 11 s I 8 i)

TR M SRR TiEERS (Normal) FI5%ZE (Write through)

%% 2-3- 14 ERAM 256K 4%t

el R
BE 256K
MeHE GRE x fr58) 8K x 32
FAEAE (Byte enable)

SCRE, 4

o NI /B8 o A7 A

H
BT (Single—port mode) Y
FHA SR (True dual-port mode) L
ROM f HF
Hodfa a2 A7 A i, WL
ST Kl A7 A A e H
BdE i A AT A I Aa 1, REFmEn (EREMN0)

PREFAAS (normal)
i S8HE (write through)
XRF

Read—dur ing—write

TAEHT RAM YJUR 4k

2.3.3.4 FPGA X T ERAM128K/256K frfitasiE R iE4)iZ 4515 AR
B EHMES U

TE FPGA #5F, 128K/256K HIA ANTE MG 5H : HIEES cs, H/EHEE (we) , FIEEEMRE
(wbyte) , R4 L FERBEHEE (oprce) , IR FERTLEN (rst) &

% 2-3- 15 B (ERHIES1ZE

B’ e CLK cS we Woyte [3:0] RST OPRCE
324 H#HAE oA R(AT 1 1 4 b1111 0 X
321 A oA R(AT 1 0 X 0 X
AT AE X 0 X X 0 X
VER: BIEANE R4 2788, RST i At LZI0A 0.
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%= 2-3- 16 FH{FsE

Wbyte_en[3] Byte3 5 1{fifig =1, di<31:28>5 N ; =0, A5
Wbyte_en[2] Byte2 5 fiifig =1, di<23:16>5\; =0, A5
Wbyte_en[1] Bytel S fiifig =1, di<15:8>5AN; =0, A5
Wbyte_en[0] Byte0 S 1iifig =1, di<7:005XN; =0, 15
& 2-3- 17 BRMERFIES1E4E
PAE CLK CS OPRCE rst we Wbyte<3:0>
T b A AE R RAE | B 1 X 0 0 X
A i A A AR LR A X 1 1 GER1NEED 0 0 X
Save power X 0 0 0 X X

2.3.3.5 FPGA & T ERAM128K/256K i O Fn4& =R
B FPGA &3\ F ERAM128K 3 O FiEsRi B

% 2-3- 18 ERAM128K 5 FPGA [g]im {5 =15 FH

Y 44 J7 A
di[31:0] N | FPGA HUEHIN .
addr [11:0] | %\ | Hdib&Gi N, 4K IRJE.
wbyte[3:0] | A | FHHNERE, X4 NFET, 1 RTFB N
do [31:0] Wi | R
clk N | WS, BN ETHEE R (£ PIB HRRT S IA)
rst W\ | BRI AASTSEAES, SA (FEPIB Ha] & W)
cs W\ | fERESIAN, mAR (FEPIB Fal ) .
we WIN | BRG], 1 B ANERE, 0 N AR,
I~ A4 ocea , A 1B E Aot fline, BRAmAR (ATm) » Hf
oprce ]
P " Ak 1 23 A7 2R 0 1 IS (REGMODE_A= “OUTREG” ) 4B %K.
% 2-3- 19 ERAM 128K LB S %
¥4 B & P
MCU/FPGA “NOREG” CERIED A i I 5 C 27 74% , ocea/rsta TGN
REGMODE ) , | A A A A A, B e IR 1 A,
FPGA OUTREG
ocea/rsta ¥EHME 5 H .
BHRERIEFE 1T (BRIMMED .
WRITEMODE_A (7£| MCU/FPGA | “NORMAL” | ° N
" BEAEA ST doa FPAERLI (no change) o
OUTREG # U A s
0 peA “WRITETHR | B 01+ 2,
g QUGH” | Bl 20 T 465 A4 [ 1 51 doas
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B FPGA #X T ERAM256K 3 1 A4 =8 B

= 2-3- 20 ERAM256K 5 FPGA [8)i% D15 =i AH

Adm4 F7 15 i H
dia[31:0] #IN | FPGA A 3 BRI .
addra
BN | AT COHhER N, 8K RS
[12:0]

wbytea[3:0] | A | Adig T EANMRE, X4 DT, 1 RFF A
doa [31:0] | Huth | A wi &%
clka BN | A S RN, BRI TR R (FE PIB H AT e ) )
rsta BN | A AR AR R P BALE S, AR (FEPIB HE] A
csa BN | AR, EA AL (FE PIB HRT A .
wea BN | A SN/ 1 S NERE, 0 NI ERAE,
BAE4 ocea , A i LA A A7 A5 N B RE, BRIASIARL (AT o« A Y

oprcea LITPN .
A7 2e k(4 F T (REGMODE_A= “OUTREG” ) A5 %K.
B ¥4 77 [d] 3
dib [31:0] | %A\ | By & HEHA
addrb

O\ | B bR N, 8K VA
[12:0]

wbyteb[3:0] | HA | B g HAMERE, XA 4 7, 1 SRIFF A
dob [31:0] | #ayth | B ¥ &ttt 8 ik thivim S dob [7: 01472k
clkb B | B RS, BOA ETHA R (ATRIED -
rstb B | B s W A AR RS B AE S, B s (Al i)

csb B | Bum ERERS T, BUARAR (AT .
web B | Bum I E N/ ERIEES], 1 OE AR, 0 ik tReE.

A4 oceab, B I 15w Aasi B fline, BONEAR (ATkmD o Hf
Mk o 25 A7 9L W fd FH S (REGMODE_B= “OUTREG” ) 4 H %K.

ERAM PN b T i o A kit / B0 / 4 1 (5 5 BA7 2%, AREE CS/WE WM& HIME S 5 N/
RAM F£51]

oprceb I

A 58 latch, latch F%CHE 56 5 WRITEMODE #0354, normal #EsUN, latch 23734
VER A B e s write_through B0, SHAER LR latch ZdE; BRIAN normal Bz,

Ja A AR clk F2PH B Z vh2s, TIHm ERAM 1 i LAEAIR, (H2$dadH & iR
1 ANEW (latency=1) . H1 REGMODE &%, BRIAAEFH 1558, TG latency, IEAT clk—>do [RIZEIR
AN 4ns.

rsta fll oprcea FU it & A7 a1 2 BRSNS (AMEfr i #7472 4%) I, rsta 4A2013% 0.
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= 2-3- 21 FH ERAM256K B RAM AT LU B T{EfERR N T

S BER Uiz LA
MCU/FPGA “NOREG” | CERIMED A iy I H 3% i JC 27 47 4%, ocea/rsta LK.
REGMODE_A B | A s GRS A A AR, BdR R 1 AR,
FPGA OUTREG o N
ocea/rsta ¥ HilE 5H M.
FPGA “NOREG” | (BRIMEDB iy I 4k 4 i JC 37 /78 » oceb/rstb LA
REGMODE_B B Ui 1 HdE 4 Y dob 5 27 0%,
FPGA “OUTREG” | _ : N N
FEs B kiR 1 AN A, oceb/rstb #H=Z 5/ %K.
) . | BRI T CGBRAMED .
WRITEMODE_A (fE | MCU/FPGA NORMAL” | ~ N
" BEEASK I doa F74ER2NA (no change) o
OUTREG Fi (i f
%0 . “WRITETHR | S AL HE 2.
x
OUGH” B AE % IEAE S5 N B RIS 52 3 doa.
. L | EEERE T CBRIMED .
WRITEMODE_B (fF FPGA NORMAL” | ~ 4 y &
. HEAEA S dob PEAE R
OUTREG Fi (I f
%0 FPeA “WRITETHR | 5%+ 2.
x
OUGH” A2 IEES N BB R 32 H 3 dob.
2.4 BhEIR

ELF2 %1 FPGA t05 3 RPN Bl BT, 25— Pt e 028, RS fESS. 101 A1 DSP {3 H] (142 )5

P8l (GOLKD , 2 AN S st N /40 H 2 11 ER IR ER 3e itdi N i R IRP B C10CLKD 5 5 =N & SRR
hPuds N F] 10CLK F1T PLL %\ 1 Hs i 4,

2.4.1 &= BAt5h

ELF2 R34 R Bl B & L T BN, Zeoh a8 ANAT 2 2% o I B BR PR AL 16 MIRAEIR
R LI 42 RN BRI 2% o 2RI Bh X 2% BE 5 0 FPGA 8 MRBUR St — stk Re . (K#43h. 0w

SR BI, I 4 R B AT PR 2 eh 15

» BRI IE 2-4- 1 .

DS400_4.5.9
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gelkio t[1:0] [] [] eclkio_t[3:2]

gclkio 1[1:0]

By
[

gclkio 1[3:2]

gclkpibl[3:0]

1
2
2

glkdivi[1:0]

QUAD 0

clkdivt[1:0] 2
2

8

center mux
16 x 36:1

gclkem]|

8

32

2

gclkpibt[3:0]
4

pib[0:1]

—

PLL 2

clkdivp[1:0]

gclkio r[1:0]

3

center mux
16 x 36:1

gelkem |
l——

/

QUAD 1

pib[3:2]
e

gelkpibb[3:0] 4 ¢

2
clkdivb[1:0]

(]

el

gelkpibr([3:0]

gclkio r[3:2]

4

gclkio b[1:0]

[{] [%] gelkio b[3:2]

& 2-4- 1 & BE$h DR E

FE4 R N Bl i g 1t LA — el e EReR e, W DASCBL S BRIR I P& RE, I M PLL %
e BRI AR ISR N EE R R B b B — R ARy A R B AR s DAL SEIARE 32 RN
PROTIE, AR AR B ER AT, A RO IR 3601 Rk EEAY, BE Ak 4

N GERIXB ] 124 DFF .
AT DK AR B A OISR, R GERA 16 BN 42 R I B B I

2.4.1.1 FHEhT3ReER (CSB)

(N ELF2 BRAFAT 2 AR EIE AT 60 VB W 6 BT AT 32 B 4T B — %
B BRI (A . B 60 V2R A S0 VIS JERE BL A — LA B A 0 R 857
BREMEE 2:1 ZHIAE.
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DCE
8
center mux |
16 x36:1 <@ e B
DCE 8 8 DCE
center mux «@
16 X 36:1 |«
8
DCE

& 2-4- 2 CSB1E[E]

clkiO

I

]
1

I
1
1

I

]

——— - = - —— ———

clkil o+ 1| b

»
.
___f?:>___r_

—_— [EN——

|
|
{
|
{
|
{
|

I
[
r
I
[

- — I - - -
—

clko TR S e e e R R R
[&] 2-4- 3 CSB A§fi71HaRT 5 &
% 2-4- 1 DCS #BEER K
S
R # B
0 1
BUFGMUX clkiO clkif BRI B ) e
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2.4.2 i\ AT

BN B (10CLK) /& 7T DALE ELF2 234 A FH i) — Mt § 22 @8 . 10CLK 4K 1/0 ZIN—4
BT T4 SR I A R YR A F BRI . IXRE, BUFI0 &t ml DAEE AR IE & 2D B R A (fLi/ el st
BRYER) o 10CLK A LAHIA T [Al— I 8 X4 clock capable 1/0 BXzh, tmf LAy PLL %yt okzh.
R 170 HA B4 100K, &F4> 100LK 7] 3RB) [F] — X3/ ZH i —A> 1/0 IFeh 2% . 100LK A REIK )
WAR TR (PLB. ERAM 55) , [KIJy 10CLK 4 o 28 ) e 78 o []— ZH B £ X I A ) 170 %71

gclkio_t[3:0] Q

[ 2
' 5
L

PLL

Tueg Ol
10 Bank6

gclkio_I[3:0] gclkio_r[3:0]
= . ' J O

2jueg Ol
10 Bank5

B
gclkio_b[3:0] ﬁ

2-4- 4 |10CLK ZE#y[E|
2.4.2.1 Fi$h 558

ELF2 ZH(FAEREAS 1/0 L&A AN e 73 Al ds . I Bh 2 S8 405 NI Bl 30, g Nk B T4 )
1/0 AL NS B it e SR HonT LG 1/2/4 IR

CLK1 CLKo
RST
COE
2-4- 5 BT§PoTSTIER
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RST ]

A aininininininininEninininl
COE |

CDIV_2 L L]

CDIV_4

2-4- 6 BhySTiss Rt B

2.4.3 IR

e T LSS EE  B AP 465 5/ 100LK I PLL IS, i Saii bl gt
SRS FE S

gclkio_t[7:0]

2 PLL

!

Tjueg Ol
10 Bank6

gclkio_I[7:0] UX gclkio_r[7:0]

-
-

o
3
o

5 2
2 | &
S o
&=
gclkio_b[7:0]
2-4- 7 RS E
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2.5 B (PLL)

2.5.1 {&1
ELF2 Z 51| FPGA P 1 NS IhREBURER (PLL) , AT SEll i REm el BT A T LASEHLIN B 49951
S AL ARSI . AR R R L AT

FPAEAE I P REOGTE PLL K lock 552 5 v, AN P NG S RE G, e BiH3r
HEAT AL DL ORAE AU A i I B 5 AR IR ATAR 37

PLL Z25 I BRAAAT: I BRI et L FLE a0 H AT PN PR 3 4l 11

PLL [/t i N . I Eh W 2&ait . N SR 2F A7 o it b1 o5 . E&ER . PLL PN S iaiist b DL K AH
4 c0™c4.

PLL it G5 A1 CO L] 1K E VOO HUARALUE S, A tE 40 AR AL 20U ] o
PLL th C6 A1 C1 LM 17—k E VOO RUARALe#E4%, anth 4H AR AL 20U 7] o
A 5 LI Bt AR E A A2, LSk COL C1. C5. C6.

REFCLK CLKCO
osc s, |Phase
GCLKIO ok C LPF = VCO =1 Shift > >—D CLKC1
—1{ cLkc2
10CLK[3:0] .
PIB Lock e
Detect |~ '
— 1 cLkca
E — ] cLKkcs
5 =C6 CLKC6
2-5—- 1 ELF2 PLL ZE#3[E|
PLL A5 & [ TR H IR B0 F 1% I Bh i 7 1, RIS B aF Rl 31 Re
. Pin:
CLKOUT n
CcOo »
II Pin:
PLL CLKOUT p
2-5- 2 ELF2 CO EHiZEiH IRt shiait 10 EH (EHER)
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%= 2-5- 1 ELF2 PLL $¥143%

Feature ELF2 PLL
i e g 11 2 7 (CO™C4 AL 58 A 3r)
SEI PP AR E (N) 1 to 128
S o3 A5 R (W) 1 to 128
i LE IS 23 A Z % (CO-4) 1 to 128
HHRE 73 1R 45°  (HHXT Veo)
i th o 1 AT IR ARA WAL B () 0, 45, 90, 135, 180, 225, 270, 315
F P Bhas A% 1 il SCRE (+/-BERAL 45 FERIFS, AR VCO)
Bl e RS Lock
4 FH I A L A XRF
f7 25 Ll A S
2.5.2 ThiSHE#E

ELF2 %1 PLL SCHeh B IRE. ELF2 251 PLL =6 @B HoAF AN E . #A80E A - o
WEA A, 20 E R R R A REE

S E ST

W 25/ G B N/ e
B SERB IR EN)

W B Bl AR H (M)

W R AR KL (CO-4)

ENASHARRE STV R P IR NS o AR AL 2B AT S A5 R B, JE R0 45 58 T 250 a2 1 B S
A I B AT . R BIAI ALY 1/8VC0 Y. K 2-5- 2 I T T SR K .

*® 2-5- 2 HSHEBEHIES

EREEY i g 155 RIE 55 H HH
BT B AT AR Bk £R(5 PLL
PSCLKSEL[2:0] | =, M CO-C4 ikt —igidk4T PIB B3 10 5| reconfiguration Hi
AN . %
PLL

BB I AERE, 1=m L,
PSDOWN PIB &Y 10 i fi ti
0=[1F, PSOLK g |- FHETRE. B 10 5] reconfiguration H

%
PLL
PSSTEP PSSTEP=1, fgezIZ&HRE PIB 8 10 5| reconfiguration Hi
%
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EREE Y iR 55 RIE 25 H K
PLL
PSCLK BN AR I b GCLK B 10 5| reconfiguration Hi
i
PSDONE Ryl N ?%Eyﬁiﬁiﬁ PLL reconfiguration P1B 52 10 51
HELET, PSCLK [ EFHFRAE HL %

XTSRS, BEREEXT— Bk AT AR AL B, H1 PIB 4% 11 PSCLKSEL [2: 0] >Ki%#% C[4:0] ) —
HHATENEM, RN,

*® 2-5- 3 EFSHEBHLIERE

PSCLKSEL [2:0] PLL %y
000 (default) c[o]

001 cl1]

010 cl2]

011 c[3]

100 c[4]

AT — KSR R, D AUEHE LT IR,
(1) EIEFE X E PSDOWN F1 PSCLKSEL .

(2)  FTIFAALLAEE, A% PSSETP & /b FE FUA™ PSCLK fi#H, #F—A> PSSTEP ik i#tAT— A
IR 2SI

(3)  KPAEALIAE .
(4)  Z54% PSDONE 2% 4 i H~F,
(5) HHE FRDBE -4, 0 LT 2RSSR,

PSCLKSEL [2:0], PSSTEP, PSDOWN Al PSCLK []2, AZiiFH PSCLK [F]*Did J5i%45 PLL.

PSCLKSEL[20] T} XXX

1

=TS I I T s T O B A R O
1

PSSTEP J. ! \—‘7

PSDOWN I X 1 X :

PSDONE : ] | ] !

|<— —Tine period to complete one time of phase shift— — —>I< — —Tine period to complete one time of phase shift — — —»:

|
2-5- 3 PLL Bh7S1E#
PSSTEP {5 ‘5 7 PSCLK [¥]_LFHF B4 A7, W&l 2-5-3 fiiz, PSSTEP A2 & 22/ U™ PSCLK J& #ifik
KK PSDONE 15525 M B P AR FF K HE 3 4> VOO J& 3. 4R )5 PSDONE F{EAR sy v P AR A 50 58
Ji. PSDONE 15 =i ey J (¥ T ANt I b & 30, shASHRAL R 3 A= 0

R RSB RE PR I AT e 4 gl iteh.
DS400_4.5.9 www. anlogic. com 37

2023. 06



A, SALELF" 2 &%l FPGA ¥z F 1}

2.5.3 B R IR T

ELF2 %1 PLL SCHF 4 RSB, RERSE QA SR B 01/ A5 SR AR A% -

2.5.3.1 IFEZE R, (Source-Synchronous Mode)

Data at input PIN K

Clk at input PIN

X X

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

& 2-5- 4 BRISEN
WK 2-5- 4 PR RGET S ASHBINRE, AT AR AL R AEEE S T 3 10B i N\ B A7 28 IR
I 4 N 1 3 10B 27 A7 #% AL IR AHZSE  CEUEE AN Bh A i AR ZCAH R R D o

2.5.3.2 To#h£4ER, (No Compensation Mode)

FETCAMERLN,  PLL AT IS i 2% SEIR REAT #M3%, PLL SR FH N0 E e ist, 33 PLL BB RrE: .

PLL Refclk

PLL output Clk

Clk at Register

2-5- 5 TAMERN (R

L

2.5.3.3 Li@EER
B A, PLL 2422 GOLK MIZBZEIR, RAIF P 35 27 A S NS BshoRE A7 R IRH b A5 A A7 — 38
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PLL Refclk

PLL output CIk

Clk at Register

|
2-5- 6 LiBIER
2.5.3.4 BEREHIER
FIEIRZ MR, bt & IIAR AL AT PLL 22 i S N &5 AR A 06 5%

PLL Refclk

PLL output Clk

|
. | ]
Clk at Register !
T
|

2-5- 7 FERE RN

2.5.3.5 B a9m
M ELF2 R4 PLL TAEFERE I, BA RN jitter PERE.
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2.6 FESAIE (DSP)

ELF2 SSPFE5 6 T 1 FRR AN, XA B T I D RGRAS, LU RS B4t
39 (DSP) S ThHE. ELF2 S0 5ok # /E A DSP S abam a8, #5a FlF3275 DSP ZA MMM L.
2.6.1 KRR %EH

AT DAL B 18 X 18 ok, MFMBERFIN9 X 9 ks, B MARTE
VE SR LR LA BT AR

Rk

TN I S

B A SN

clk gsrn mcl_asyn mcl_gsrn_disable

bcin[17:0] acin[17:0] J mcl_m18x18 signa signb cepd rstpd_n mcl_pdreg_en

mcl_areg_en
rsta_n

cea i
(e}
mia[17:0] >

N4 L)
V—
— ) 2
sourcea ¥ =
) 4
mcl_breg_en MUL N
- - ——>!mpd[35:0]
rsth_n 18X18 S
ceb »
=)
| " RO ;
mib[17:0] % —
NK=}
sourceb 4
done_gwe

o 4
acout[17:0] bcout[17:0]

& 2-6- 1 SR BSHRRAIK R EH
a) HMAFGTH

IRYEFL A IR AR, AT LUK AR IR IS S B RE RN W 7 48, BUEELL 9bit B 18 bit
R A ER B AR S . AT LM i BRI S IR M A A I NS 788 Bl KaRiEds mia
B9GP TTE, B mib 55 HEREEED N HRIES.

T AN G S AT TR IE SR PR — AN 5 3
m

A fERE

/AR

] — AR ZUTR I 38 Hh 1 A N S 0 A A7 A 2 R — I B0 (5 5 0k B, BB RE (S 5 LS R b
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G EEF RS DA A .
b) FIEIRK

RN ST B LR (1) TR 08 2 ST HF 9x9 B 18x18 Feyas, I S FX st B 2 A (1 H B ek 2 . 1R
PRI o IO BHE T2 FE i AR, B — R N SURIA SR BERS [FIIN HUAT — D i I SRE Iz 5.

PR DR R —NME AR S B AT 58 signa 5 signb 55 iEHIBRIEA
N, HFREERER THERLTTH. WK signa [F5 8RBT, N mia BEHRE - DMERTSH
o Rz, mia BAEEUER—IER5HUE .

R 2-6- 1 NRIEBAT SRR W T AR T R R A B SRR Z5 A L4558 o U SRAT AT
—MMREEOVE R SR, MRS ROV A 1555

*®2-6- 1 ER/TFSRT

mia mib
signa ZEE Signb BiEHE H
Tfis 0 TS 0 P
Tfts 0 S 1 e
AR5 1 L5 0 AR5
AR5 1 A5 1 AR5

0|z

B MRARTIE R G A signa (55 H— 1 signb {55, HFHHIEEE N BI04 5
Fore WHRIMARTEEREIAN 9 x9 Fikas, MARXRBATILMRM mia HIAS mib FAKGHHIILE
[Fl—A> signa {55 FE—" signb (F5. AILUEIZITIIZNA K signa M signb 55, DUESGRA
BAERMAT SRR, nLUBEE HMM AT 78 RIE signa DL signb o NERFSRRWM, ikt
oS RF NG

o HiH#FFS

FRAE ik s B AE R, ATRAR 18 bit 336 bit [ xURAE A Hh 75 A7 d xR\ 2Uafevk 25 0
AT R A7 o T RS 5 AT RN SRR A T R A A

B
B BhERE
B B/ RPEE

] — MR A ZaReIE A T B A e N S i A A s 2 R — I B 5 5 0SB Re(E 5 DL R b
IAEE SRS ] S E

& 2-6- 2 FSEFRUH QLA
A | Jim | L% #ik
mia | HA 18 | RH PIB [ dsp #AEHAMA . HATFA7 A A B
acin | A 18 | SKEW—% dsp ¥ acout Ui I M RIKEIRHIN . BA T A7 3 A
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7 SALELF" 2 2% FPGA ¥i#ZF it
2R | AE | A% iR
acout | it 18 RN —2 dsp 1 acin ¥ I BB B
mib TP 18 K H PIB I dsp (1) 5 —#AEEHN . AT AR MAR
bcin PN 18 KEAT—%% dsp [ beout FJREREIEMN . HA TR
bcout | #ith 18 R —2 dsp 1Y bein i BB i
cea TN 1 MNP REES .  cea NEHFRT, MIANFRL
ceb LETPAN 1 BN BRI BMEREE 5. 2 ceb AmHLPIN, F AN
cepd | HA 1 AR A RS S . 2 cepd Ay FESI, A HIAE A
clk LTPN 1 clk /& dsp MR B, LR T N SR I 2 47 2
rsta_n | HA 1 WNFAERNENAE T WA NIRRT, TSN A “0”7
rstb_n | A 1 WNZFAEA NG T o WA NIRRT, FF A gm ity “0”
rstpd_n | #IA 1 W AR AR A T o WA NIRRT, ARy “0”
B PRI AR R 2 sourcea AR, MUX [ 2 a,
sourcea | A 1
4 sourcea NKHL R, MUX 1% H 2 acin
B BRI B AR R 0T . 2 sourceb SN HLPIS, MUX % H &2 b,
sourceb | #A 1
M sourceb L HL R, MUX 1%L &2 bein
mpd | it | 36 | dsp HUSRAEIEH
2.6.2 #BFRN
|

B A9 X 9 BT RIS

MRAEAF IR 7 2L, AT LB BN T P A sl s LARARE ) — Fif:
—M18 X 18 ks

T A ELF2 28 2F i NaCaRERS, ] DASZHI R INE A Ay 2N gs ThRE, 1ZIhAE HIsRIERS S
A3 RN ZUIRVE AR R SEB, 1INy AR B3 BN 2% Th e M 75 2 4 s e sz B
2.6.2.1 18 {S[3‘ %R
THE RN RGRIESS, PLSCRE—A 18 frafeihids.

P E R MR AIRIEAS, RS 10 2 18 frfa AALIE [ F— 18x18 Rikds. [ 2-6- 2 45
i RIEIXEAE S

FTA 1) 18 A3t ds i NS 5 45 RIS 0 R I8 28 25 A7 d - VL AR N T DURAT 75 B
TR SRE, SEHENAL. B, BATUSEES signa 5 signb (55, I HIBILE MM
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111
R B )

—— EN

enb en_pd reset_a reset_breset_pd signa signb

T A A

——d Reset

——=< GSRN

o ‘—— 0UT[35:0]
D Q
MUL

18x18 —EN
IN_B[17:0]

D Q —d Reset

— EN | —— GSRN

—— Reset

— GSRN

Multiplier 18x18

& 2-6- 2 18 s A tER
2.6.2.2 9 i kLT

WA ACE R MRAREA, USSR R E 9 MBI 9x9 Feikds. B 2-6- 3 43 1T
BJRRIRA S IRES:, USCRPIA 9 (ks

FITAT IR 9 Arafeidas fan N Kl 15 45 RPN IR IR B A 4745 o VA A N A T LR A 15 5 4

RSB, SEMENASG. F—RASSRESER RPN 9 X 9 FERILER—4 signa M

signb 155, B, TSN — A XFIES A mia fABE L AEA M FRAT5RR. AR,
T 3RBN R — i N IIE R FTA mib i AN HHE 100 2025 M [F] 45 R .

clk gsrn ena enb en_pd reset_a reset_breset_pd signa signb

T P S T O

IN_A1[17:9]
eset
T ‘—— 0UT1[17:0]
D Q
MUL
9x9 —{en
IN_B1[17:9] > a N
— EN — GSRN
R —
——4 GSRN
| Multiplier 9x9
IN_AO[8:0]
eset
o ‘—— 0OUTO[17:0]
D Q
MUL
X9 —{en
IN_BO[8:0] b a e
—EN — GSRN
R —
——= GSRN
o Multiplier 9x9
SN e
2-6- 3 9 fiuskiERER
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2.7 miANHHiZiEERE T (10L)

ELF2 Z3(FH) 100 AR SCfr 2 f TARRE . AEAT EENFUAECE 100 TSR 2 M TR,
L7 108 SRAYHHVLAC, ELF2 S A PIAO BRI 100 S8, SCRFI TARRE IR 2-7- 1 fos.

R®2-7- 1 I0L XEFETIEER

R I0LB F:AHY IOLE Hg3m#Y

BYPASS J J

SDR J J
LN

i DDRx 1 J J

i DDRx2 J

BYPASS J

N SDR J
i

oDDRx 1 J

oDDRx2 J

VE: 10LB{YSZ#F iDDR x1 Y pipelined #x, I10BE X} iDDR x1 A& b = #0 7

2.7.1 NS FERFIZ4E

G (100 TP 757 B8 ISR R B 1, S RGP 0 0 T LA 58 (45
S N A A B8 B T B B TE A SRR AL Ry 7ELIEA TR IR 038 T ATEI R
135 5 (GDDR) Fy S

20
" -Progldly ' = E a0 m a [D_lf 203
DFFO DFF3 DFF7
1.
DFF5 DFF8
b m Qil 'D_l Qi2 m Qi4 ’D_ a2
DFF1 DFF2 DFF4 DFF9
SCLK Qi6 Qo
D Q D Q
SR ERia
DFF6 DFF10
PCLK
2-7- 1 MIANE EHRIER
2.7.1.1 EBWMNER
@B T 10 AWK 2-7- 2 o, AN E 5 BT FPGA N H6IE 4 .
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iPAD
I_ _i ’ ®D
Progldly

2-7- 2 HBENEAEE

2.7.1.2 SDR I N{ES,
AR @R, ] 2-7- 3 B, SDR HREAfEA 7 100 FA7ds, WTAZMIGE 10 BIRFrERE.

®» 0

iPAD ™ b
|— Proglidly *I) P Q Q

D/L
PCLK >
DFF6
& 2-7- 3 SDR HMIAIERIEE]
2.7.1.3 DDR I NEER

ELF2 2844 10L F1 4 & ()27 fE 22 F LASZ#F iDDRx1 F1 iDDRx2 #ixk. 2 HEyF 2 /& 10LB A2+ iDDR
x2 FEaCH, Horfr 10LB AXSZHF iDDR x1 H) pipelined 523, 10BE X iDDR x1 fpH ikt sUH ST 45

B iDDRx1 [E¥H N

D D Q & Q0
—
DFF6
D Q D Q ® Q1
- >
DFF5 rDFFS
PCLK

2-7- 4 iGDDR ELEMINERAEE]
7f iDDRx1 [FI¥#% X, DFF5 Fl DFF6 43l 7E T B A1 _E A KRR i NS0 dE, DFF8 % Q1 %4 [F120 2
WP ETRS . BT DFFS 51N Q1 B AT T Q0 B — AN b E 38, B FEtn & 2-7- 5 fios.

DS400_4.5.9 www. anlogic. com 45

2023. 06



A? SALELF' 2 &%l FPGA ¥iEF

o [ a [ a [ B [ B | co | ca | po [ b1 [eEo|
pok [ L [ [ L
Qo0 XX | A0 | BO | co | DO |
Q1 XX | Al | B1 | ci |

2-7- 5 iGDDR [EiGINIEL
B iDDRx1 [F¥#: Pipel ined By AFER,

D D Q D Q ®» Q0
—p —p
DFF6 DFF10
D Q D Q ®» Ql
—C> —
DFF5 DFF8
PCLK

[%] 2-7- 6 iGDDR [E35 Pipel ined M NTETIEE
7E iDDRx1 [AYF = Q1 AHXT T QO ZERE— NI R B A, NAMEZIER), 5]\ DFF10, Wil 2-7- 6
Fis. P 2-7- 7 Fiox.

o [ A | a | B [ B [ co | c [ pbo [ b1 [ E0]
Q0 XX [ AO [ BO [ co |
Q1 XX | Al | B1 | c1 |

2-7- 7 iGDDR [E)i& Pipelined HIAE
B iDDRx2 B AR

iDDRx2 155, AIPASCHFRE AT 10 % . PAD 5 FPGA PRI Ny 4:1, ZHATFH %
KFf DFF |y SCLK fih %, S8l sl Bd (KRR 1:2 B0 B . 25 45> 5 DFF /1 FPGA &R 4iist4h PCLK fih
K SEBBHE S WAZE E RS, PCLK Jy SCLK JH & 1 —2¥-.
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iPAD D Qio Qi3
- D Q D Q D Q » Q3
Progldly
-3 —p —p
DFFO DFF3 DFF7
Qi5
D Q D O » a1l
<> —p
DFF5 DFF8
Qil Qi2 Qi4
D D Q D D Q) D Q] » Q2
—> > > —>
DFF1 |( DFF2 DFF4 DFF9
SCLK Qi6
D Q| D Q #® Qo0
3> —P
DFF6 DFF10
PCLK
[%] 2-7- 8 iDDRx2 M A1&EZ
o [ A [ a1 [ a2 A3 [ Bo [ BL [ B2 | B3 [ co [ c1 | c2 | c3 o [ b1 [ b2 [ D3 |
/
scLKlg\l%\lKllllllllll—l
Q1 xxf A0\ P\ A2\ [\ Bo [ B2 [ co [ c2 [ DO [ D2 |
l l |
Qi2 XX [] A ¢ ] A2 [ BO [ B2 [ co [ c2 [ DO [ b2 |
/ | ]
Qio XX [ AL/ [ A3 | Bl | B3 I c1 | c3 | D1 [ b3 ]
Qi4 XX d AO [ /] a2 [ BO [ B2 I co [ c2 [ DO |
|

AL [

Bl

XX

A0

BO

XX

Al

B1

Q2 XX

A2

B2

|

[
B

|

[
[
l
[

Q3 XX

A3

B3

2.7.1.4 MINIERTETT

B4

2-7- 9 iDDRx2 i NIERATF

HIZEIR . 10LB I 10LE =2 5 [ o] 178 el 1 Fr s

® 2-7- 2NEREESERE

|0L J2HR 5o AL S — A AT A SE I 50T, INsmx IR P DhRE I SCRF . SCRFES TR

10L 87 T A% Step P NS B BOREERT
I10LB 8 50ps 0. 7ns
I0LE 32 35ps 1. 2ns
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272 MK FEHFELE

FNRTHOZE 0L kAT A A R AL BE A A% a2 AR B v 1/0 SR . 1 2-7- 10
g T A A AR A

Ts TQ
TS D q 0 Q
D/L
b SCLK  —p
DFF10 DFF11 O kil i
DO D Q) Qo20 DO0—
I oo DD/fx H—{ 3= opap
o L ProgOdly
DFF7
D2 D Qq D q DO1
D q D Q
—> |—(,>
—> >
PCLK DFF2 DFFS I-CDFFS
sak DFF8
D1 D q Qo31
—
DFF3
D3 D q D q
& |‘c>
PCLK DFF4 DFF6 HiEm e

2-7- 10 L F R 1EE
2.7.2.1 Zi@EmHER

Tl U 10 AR INIE] 2-7- 11 foR, BEGURE 5 B8 FGPA A B2 4R 4 ) 1) PAD.

TS

D | >—® oPAD

2-7- 11 BE R AEE
2.7.2.2 SDR HitHiE=R

FHLEE AR, Wl 2-7- 12 s, SDR FEaEA 7 100 #fFeas, AIARChIGE 10 M PiERe.

DS400_4.5.9 www. anlogic. com 48
2023. 06



A? SALELF’ 2 &%\ FPGA ¥4 F it

TS D Q
D/L
—>
DFF10
Q
D D Q | >—® oPAD
D/L
SCLK >
DFF7

2-7- 12 SDR #iH1ERIER]
2.7.2.3 DDR H &%
ELF2 #8101 WG & F 025 4% %8 F DL S #F oDDRx1 Fi1 oDDRx2 #i5.

B oDDRx1 #jHHER,

TS D a—/
—>
DFF10
DO D Q R N
J L/ # oPAD
L1
—>
DFF7
D1 D Q D Q
—> I—c>
SCLK DFES DFF9

[&] 2-7- 13 oDDRx1 4R AEE]
7f oDDRx1 #%3K, %45 DOO A DO1 #% SCLK [R]¥F R A% DFF7 1 DFF8, F4 A 7E b FHEFI T B

F| oPAD, I AN 2-7- 14 fIioR.

Do XX | AO | BO | co | DO |
D1 XX | Al | B1 | c1 | D1 |
SCLK

Q xx | A | a1 | B | B | co | c1 | b0 |p

2-7- 14 oGDDR i 1&EZ
B oDDRx2 #jHHER,
oDDRx2 0, AIAIFFE R 10 3EE . PAD 5 FPGA WElZHEERE N 4:11. ZFERNE
49
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43 DFF H FPGA Gt %f POLK fii 2 , SEENBUHRE (PSR AEAN 2:1 H R 540 55 — 35> DFF BH fid SCLK fi %
SEIRER E o B AT . POLK A SCLK i & i —2 .

TS

DO

D2

PCLK

D1

D3

PCLK

TS —
TQ

D Q D qQ

D/L
S SCLK —p

DFF10 DFF11

b q N ao20 a

] D oPAD
D/L

T —>

DFF1 DFF7

D qQ D q D D Q
- r> L& r>

DFF2 DFF5

SCLK DFF8 DFF9

D Q |Qo31
—

DFE3

D q D q
—> >

DFF4 [CDFFE

[#] 2-7- 15 oDDRx2 i ==\

DO

D1

D2

XX

A0

B0

C0

DO

XX

Al

B1

Cl

D1

XX

A2

B2

C2

D2

D3 XX A3 B3 C3

D3

PCLK

Q020 XX [ A0 [ A2 [ BO [ B2 [ o [ c2 [ D0 [ n2
Qo31 XX [ Al [ A3 [ B1 [ B3 [ c1 [ c3 [ D1 [ b3
SCLK | [ | [ | [ l [ l l l l

Q XX [ a0 [ ot T a2 [ a3 [ Bo [ B ] B2 | B [ co [ c | c2 c3 [ po_ [ b1

2-7- 16 oDDRx2 iy i At
B oDDRx2L %y H

5 oDDRx2 #H L, oDDRx2L A& B 434 FH PN 35 SCLK 1) 2 43 #i4EN PCLK, 7545 1 4™ CLK. Hdif bt

oDDRx2 A2k — ™ SCLK B4 & 34 .
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a TS _ji
TS D Q D Q
D/L
S SCIK  —p
DFF10 DFF11
DO D qQ ™ ao20 " Q
J oPAD
D/L
Tt —
DFF1 DEF7
D2 D Q D Q D D Q
_>DFF2 I_CT)FFS T [w
SCLK/2 SCLK DFF8 DFF9
D1 D Q [ Qo31
—>
DFF3
D3 D Q D Q
— |‘C>
SCLK/2 DFF4 DFF6
2-7- 17 oDDRx2L &=t
Do x| 0 [ B0 [ co [ Do
D1 | Al [ B [ c1 [ D1
D2 | A2 | B2 | c2 | D2
D3 | A3 | B3 [ c3 | D3
SCLK/2
Q020 XX | A0 | A2 | BO | B2 | o | c2 | DO [ 02
Qo31 XX | AL | A3 | B1 | B3 | c1 | 3 | D1 [ b3
e L1 L Ll L L
Q XX [ o [ m [ w2 [ m [ s [ s [ 82 [ 8 [ o [ o [ e [ e [ o |
2-7- 18 oDDRx2L #itH#EXBTFF
2.7.2.4 MiHTERTE T

A OLE ST EB LA — ] R BT BT, B 3K 4 R, LR 100ps.
RS R T R,
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2.8 MINMIHEE 35 (10B)

2.8.1 I0B &1t
ELF2 AW FhEAY 1/0: JEAKY 10BB Fl45H 7Y 10BE., ELF2 ELA& AIHLE mtEBE 1 /0 LIRS s i 28,
A SZREMSR B L PR IR o 9B K I Th REAE LG i H o B R I m] g R s

B> 10BE AR fay A =2 0KEh 8% . X LLINE A% A] DAL ISRl 170 ARdERCE. 25 1/0 18
FIAE — /MR ¥ P51 10BE

|0BE SZHf P Atk

W 1/0 ARvE (LVCMOS. LVTTL. PGI)

W 24 1/0 FRifE (LVDS. LVPECL)

|0BE ¢ b ik H PR E I [RIET,  10BE S5 AT e B T :
m HIREhEE

W i Slew Rate I

N M o o/ o AN EB ik UG

W PCl Clamp flifE

W Bus Hold JifigflifE

|0BB S Hf L h it -

W ki 1/0 bR#E (LVCMOS)

W %4 1/0 kRifE (LVDS %A . LVPECL #i\)

10BB S F LA I A & 1 :

B 55 bdy/ NP E

W Bus Hold MifigflifE

R R

(1) 10BB & 1 OK )y FL A2 AN P T, 1 OBE /25 [ 1) BIX 3)) FL IR 7T 1 1 o

(2) EF2L45BG256 #&4E#43%F 10 (M15/ M14. N16 /N14. P15 /R16. N15 /P16, R9 /T10) fEJNEA
10 W NE VR, JEZE 44 N14/N15. N16/R16 22 B REGa i Naa VR F s 2243 S S BR st s b
fr ey, B WM R Y i I H B R i B R AT B R
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# 2-8- 1 ELF2 B SI0E

10 Type 10BB 10BE
Single Ended
10 Buffer Type Single Ended
and Differential
LVTTL33 LVTTL33
LVCMOS33 LVCMOS33
LVCMO0S25 LVCM0S25
Output Standards LVCMOS18 LVCMOS18
Supported LVCMOS15 LVCMOS15
LVCMOS12 LVCMO0S12
- PC133
All Single Ended All Single Ended
Inputs
and True Differential and True Differential
All Single Ended All Single Ended
Clock Inputs
True Differential True Differential
LVDS25
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 VECE)
TQ O 5
Programmable Optional
1 Pull-up PCI Clamp
DQ D Driver PAD
Programmable Optional
Pull-down Bus Hold
DIFFI_IN D VSSIO

2-8- 1 HZK |0BE 1E[E]
#% 10BE B HzEH:  10LE ZH Bk N OB BT, 2@ 8060 3 N A H OB AR BE R, ml T4 A
I0BE 1) =31l
|0BB [*JHE AT 10BE ZEA—%, XHIZET 10BB 547 AL PCI Clamp.
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2.8.2 =3E LVDS #O
ELF2 R YA SCRFII 22 0 hnifE IR 2-8- 2
% 2-8- 2 ELF2 EFMESIRE

Bk Rik
E0 e 1/0 Type
R N EREEFH X A1 EELFH

| OBE YES YES YES AN
LVDS

|0BB YES No YES 3R HPH

| OBE YES YES YES AT
RSDS

|0BB YES No YES 3R Hi[H

|OBE YES YES//NEAH F YES it

LVPECL
10BB YES NO YES s

#VE: IR E S BIET EF2L2500XG42B d5b5,  Hodth 5 25 17 DL s S Ayt

Ferbts i) 10BE B DG P LAME 22 0 XP A A, AT 100 RRASFRERE,  FH P AT AR S2f 75 oK ik
BAT B o< % Fa B . 10BB &5 RIS P /R AZAE 100 WG FRLBH, s FH s 55 2 /M5 100 RR 6 L BH

True LVDS 5 Emulated LVDS SR {EJy LVDS25 br#Efi N . HRHASN 400 MHz (800Mbps) , i
FERL AL LVDS NI 100 RR A L BELZ P LADG AR, A A0 B B AR

YENHHI, True LVDS SR LVDS25 bRt ELHefi tH LVDS H-FA5iE, Jofs4MBULAC HFH, W] 2-8-
2: True LVDS fitifiR.

Emulated LVDS {4 iy K H] LVDS25E Frifk, e K i 166MHz,  HELAMEE 3R FLBH 0 45 Xof
o e R SRR HEAT ZE R AT /& LVDS FRdfl, 1] 2-8— 3: Emulated LVDS % 3R HLFHIZ% i~ . 7] LLIEE
TS L B IR 8¢ {1 ok P IR Th AR B i e 75 25 TR
% 2-8- 345 T Emulated LVDS HEFF HPHAHE
%< 2-8- 3 Emulated LVDS HEFFHIA{E

R (BRE) FEEE (2R
Rs Re LVDSE25 LVDSE33
300 118 195 256
210 127 270 355
150 140 365 483
115 160 460 610

T B T IR B BE J T A 8mA, HEUSER 1 100 BR i Hz L BE AT LU Fr b B BEAR AT DA Fy Ak BB
2P (5 5 IRAE KT 500my IR A AR R AR . 8 7 AT REA 20 Wi
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FVDSK % 52 T 73R HL FH I 2%

§ 00| VDS
ANEns

2-8- 2 True LVDS i

‘ R | Rg Transmission Line
—\\WN | AN ( % O
‘ ELVDS |
: R
FPGA DEVICE | § P § -
ELVDS | |
Rs
O _( N 0
I Transmission Line
——————— '
2-8- 3 Emulated LVDS #itti 3R EEPA ML
2.8.3 LVPECL

ELF2 %% FPGA (1] 1/0 3 #F LVPECL #ii N\ . *IF ELF2 %751 FPGA, 215 LVPECL 4y N\ A5 5 i 75 EEAM %
T B FE BRI 1T 22 0155 ISR B %, fRAE LVDS RE6% IE 5 B2 o A ] Veoro B XS B 11 fh B L BB AN ]
Wz 2-8— 4 Jy LVPECL #E# IR AL A % A~ = . 18 LVPECL AN RIE M 205 5 R, ik
T EAER AR LS T30 o BT Reeries I TR USR5 SR EE . AR LVPECL KXk ui(E = e FE kAT
P, FUAE 30750 RRUZ (AL . ROVEVRE HFH, FIAE 1407150 BRUGZ [FEHL . Rowrr AliitE fL
BH, ATLLIEFE P 100 BRAT B &S 100 KR4}, 3 2-8- 4 NR[EHLE R LVPECL 1 A4 A i B Hi B
wE.
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vccio

External device %R:l 4071500 Rs3 2R
________ _l ( Transmission Line F———————
- 1]
: Rseries=30~500\ L7508 0 ouF | "9 receiver
: ;E RD||:F=1OOQ l
O | Transmission Line O
Rseries=30~50Q 0-Luf
T 2500 (i | EF2 DEVICE
________ _ e e e e
R=140~1500 Rrs 3Rp
] 2-8- 4 LVPECL #fEFEMIAT Al & HL B
3 2-8- 4 LVPECL ##=HHE
B FH (BRERD
Veeio (V)
Rs Re
3.3 6. 5k 4.1k
2.5 5k 5k
1.8 4. 5k 9k

%f T ELF2 %1 FPGA 1/0 2 373 LVPECL_E #iH. 4 LVPECL_E 1E A%, 75840 3R HiPH M %%

bty B T PR MR AT B U LI R 22 kR, W& 2-8— 5 FffascAy LVPECL_E % 3R Ha FH N 4% L BE 7 25

#* 2-8- 5 IRt 7 LVPECL _

E HE77 F FEAE AN S IR

_______ 1

| R Transmission Line
V n

| — ® h

| SR

EF2 DEVICE <
| O
| &
L —< Z >

Transmission Line

2-8- 5 LVPECL_E %t 3R HHBH 2%

% 2-8- 5 LVPECL_E i FEFHAR

B FE (BRE)

fE51EE (mv) |Vop—Von|
Rs Re LVPECL_E
93 196 800
115 160 460
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2.8.4 R 5V A

ELF2 f5 A7 1/0. JEA R AN GE A,
H A FARL 10BB 7 OverDriven FFFIHHL NS RF 5V BN, HAbE L N AZEFFF OverDriven,

EVIPS A ER=IIE

SR 10BE R LA TAEAE 1.2-3. 3V HLIRJu [, AREE BRI 5V N . WS 5V B A5 5 Wit 1 5s
7 10BE JXah 3 ELF2 B3 AFM0% N, TEANT R BB, R 7R 4T ELF2 1/0 PRI PCI $HAL—
WA 0 N iy 11 B2 S0 380 1 F P B B B A e v Rl - ] 2-8- 6 Bl

FLRH R {EACH T PCI FF AL AR M HLR AR, AR IO s FE AL 1 L3R 2-8— 6,

[t\ [T r H |

10Standard DriveStrength PullType PreEmphasis DiffrDyn SlewRate DiffResistor PCIClamp PackReg OverDriven InDelay o
i S B TS o e e G
2 LVCMOS25(d.. 8 NONE sLow ON AUTO ¥

VCC VCCIO
PCI
iy
Clamp
I: | VCCIO
|
R
PAD AVAVAY, PAD iBuf
5.0V Device ELF2 Device

& 2-8- 6 5V i A\IKEN ELF2 2314
< 2-8- 6 PCl B — R E AV IR4F M

Vo (V) Iex Unit
0.0 0.92 uA
0.1 9.2 uA
0.2 20 uA
0.3 30.4 uA
0.4 43.3 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
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NICHR BV N, Y VCCIO LR TAELE 2.5-3. 0V yE [, I 10 M kSl e A s, KA
SRRy . W SERUS, MRS PAD [ B E AR 3. 75V, , HL 5V (S B AR
PRI, BN B oM R

| /0 224k B KPR 4a bt v 9 VIMAX=3. 7V, 07 M5 o1 B A HL N 10mA.

BEE VCC10=2. 5V, B4 )5 10 Fp N im U B B V=3, 3V, T K& EEREA VD10 = VI -
VCCIO = 3.3-2.5 =0.8V. IDIO @0.8V = 2.85mA, R = (5-3.3)V/2.85 mA = 5960hm.

TE 50T NS S8 07 388 1 43 5 B A () BELEL FEL R, 76 ELF2 HeUbgas i 2 e i 2-8- 7, & 2-8- 8 .
H R FH R=330 Ohm, _LFHEHE 7. 8ns, FIEHTEIA 12ns, VLK 2-8- 7.

'5?3';5' E [20.0 Gsays |[1.00 kpts ||

] [Q[z.oo v/ Joov |@zoov Joov |@ JI_I] -
@ 8.00 V
&
8
e 6.00V
m
=
=3 WWWWWW
nz_J fWM L =400V
5 J _/‘”MH‘
k)
™ /ﬁ/ 2.00V
o 0.0V
-2.00V
-4.00V
-6.00 V
- -8.00 V
-156 ns -106 ns -5.80 ns -600 ps 440 ns 940 ns 144 ns 194 ns 244 ns 294 ns 344 ns 1
@{o [s.00ns/ |[9396ans | @ T JJ]

lin oul

Range (Max-Min)
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[6.00 (;Hz] ©1s2v |

8.00v

6.00 VW

1 4.00V
™ Y\\\Q\ 2.00V

-2.00 v

-4.00 v

-6.00 v

-8.00 v
-18.8 ns -148ns -883ns -483 ns 170 ps 517 ns 102 ns 152 ns 202 ns 25.2 ns 302 ns 1

5 o [5-00 ns/ ] [5'1708 e ] @

[& 2-8- 7 5V iy NIEEN ELF2 S35 W0R &2 @R=330 Ohm
B H R=600 Ohm, _FFFWTE] AN 12ns, RPF&EEFEN 21ns, WK 2-8- 8.

0 T D [ (20.0 Gsars | [2.00 kats |~ (6,00 Gz @) [2.24 v

2w Joov 6L | 1@

m B.00 V
=
0]
o
5
= 6.00 v
)
=
o e e "
g é
W
™ } 2.00V
4 Mg 0.0V
-2.00 V.
-4.00 V.
-6.00 vV
- -8.00 V
-222ns -122ns -225ns 775 ns i78ns 278 ns 37T ns 477 ns 577 ns 67.7 ns 1.7 ns 1
@[o [10.0ns/ |[27.7500ns | @ . J;l}
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8.00v

6.00V

L 4.00 v
g k 2.00 v

-2.00V

o
=
7
o
@
=i
[
=
8
:
)
e

-4.00 vV

-6.00 v

-~
-222ns -122ns -225ns 775 ns 178ns 278 ns 37 Tns 477 ns 577 ns 67.7 ns

0'[1g_gn5/ |[27.7500ns | @ T0 J;l}

-8.00 v
717 ns 1

[&] 2-8- 8 5V iy NIREN ELF2 8844 EF+/ T F&8 @R=600 Ohm
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2.9 EFL2 FPGA ECEiFH

ELF2 FPGA N & 4Mbit spi flash. MCE &Il fE0 A P s 40 B B R SL B, SRR A
T#i. ELF2 S H —#0 5 2L HECESI B, B8 S5, T B4t 5 /5| i r i & oh
e, TENCE 5E M G n] DA fif— M N4

29.1 L ERR

ELF2 SZFF 5 FCE T 2 2l N8 AT, MBidfir, FshFFT, PER SP1 R EUAT JTAG fic B
Ao HPMBIEAT. NBHFFATHT ITAG fEAHEE N Bk, AR SPI B2 Nl R 8. AT SP1 ARt
SCHF x1, x2, x4 A2 58 . B BRI A B FLASH W1 HBHE Y Feature fETRTE, BRIAJYFE SP1 A x1. H
RIEFR R INE 2-9- 1.

ELF2 271 FPGA FCE i f AK™2M bits, K5 ERAM FIGa 4L B K B AR .
2.9.1.1ELF2 fRE#ER
5 2-9- 1 ELF2 FEEAEN &S|

RE
SS SP MP MSPI JTAG
MBIEEAT | N34T | E3N3F1T A SPI JTAG
EETIHE | RH
Slave Slave Master
X1 X2 X4 =
Serial |Parallel | Parallel

PROGRAMN SH 10 PROGRAMN -
INITN EH 10 INITN -
DONE EH 10 DONE -
SCLK EH 10 SCLK - -
CSN SH 10 = CSN - -

TMS TCK

TMS TCK
TDI TDO SH 10
TDI TDO JTAGEN

JTAGEN
D[7:2] 2H 10 - D[7:2] | D[7:2] - -
D[1] HH 10 - D[1] D[1] - -
D[0]/DIN EH 10 DIN D[0] D[0] - -

N2 ELF2 & FHECE 514
B CENESE (SCLK)
B ACEITIR1E 55 (PROGRAMN)
B ACESERG| I (DONED

B EERRIER I ANITND
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B BIHCE ks i (CSND

W CEIREEE i (DOUT)

W HFUERAESESI I (TDI, TDO, TMS, TCK, JTAGEN)

W ACEHIERA G (D[7:01) , DLOTALAMEA M DIN
DONE/ INITN J2&-1i7 A & 55 _E 4 R He i i o

PROGRAMN INITN DONE 4%{5 5 H)S HI W] e 2 SECE BN EAE 8, AEUUE N A (HET UER
i B AT

IR S2 I B 15 50035 JTAG IIER I TOK, MR MIFINERI SCLK &%, TEsRIXEe(s Sihyt i T a
Vi, FEVCAERT BRI R 33 R, TSN, (RS R
2.9.2 BEERTE

ELF2 FPGA it Fy IR BEANRC B AR o] UGy =AM 8840 56, 0K BB S RAEAE S H UG
BENEAL, SN EME S EIERRE R, REEAVIIAUITEL, 28 Feature W /743, WIECEER
HER, PR tbsEk)E, FPGA JHUGERZICERBIE S N, SASEMIG, FPGA L HsibrBL, Wil 2-9- 1
No

b EIsE R

ELF2 FPGA 5 fy EHUE, RATH ELLWIR LA REEABCE FHARS. 534h, A iR 2
BB E HdE N, $i{k PROGRAMN j& , RETHAMIMGIIIRE, WIAGLIEREF, FPGA %K feature 27 f¥
e NIRRT ARCE A, BN A A A

ELHESA
ELF2 FPGA WI4ATLIERUE, INITN {55 A8y sy B, HEIRE P fC 508 T BAS N ELF2. FPGA.
INITN 5 542 A m R %, FPGA HR4E Feature A7 #5 WA ERC BRI . JTAG AI LATEAEff i
HBEA .
FC B RE, INITN (S SR FOR IO B S, HRS S T DA 35 0 280
JR B B

ELF2 FPGA 5T A C B A Al RAM FIEHE BN )G, #ENE3hiEFE. ELF2 FPGA Jg 3 5 i L
NIhfg:

a) BEJH DONE {55 . DONE 155 MK HL A8 Ay ey 1 F- 3678 ELF2 FPGA A 5E (AR IE &, 2 IER
TN MR 52 AR E &

b) B ER=F1E5 GTS, 25 =35 6GTS KR, REWRIIA 1/0 &1,
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c)

d)

R4 SR S AL/ BAE S GSR, AV A Il i #5 SURIRES

B A RS RE(S S GWE,  SeVFATA I RAM Rl 25 BES B BN

SALELF" 2 &%l FPGA ¥z F 1}

Power UP

1. INITN and DONE driven low
2.ALL I/Os pins are Tri-State
3. load feature register

4. clears configuration RAM bits

Initial
1. INITN driven high
2. DONE still low
3.Samples msel pins

Error Handling

1. INITN driven low

2. DONE still low

3. Restart configuration if option
enable

Y

onfiguratoin Write dat
to FPGA SRAM

Wakeup
1. Initializes internal registers

2. Enalbe 1/O buffers
3. DONE releases high

A

User mode

1. User design work

2. INITN and DONE remain high if
option enable

2-9- 1 ELF2 MSPI ELE %72
DS400_4.5.9
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2.9.3MSPI EE#ER

76 MSP1 AR, ELF2 3@id ¥ Flash FEATHECE . 240 NECE N 30 N B aR 2e 42, TP RERS
R R ERR G A E e AN BRI R AR, ﬁﬁF‘Tuka;umﬁwlﬁlﬁﬁ@ﬁlﬁﬂéﬁawﬁ
2, FIRIEEM 2. 5SMHZz"24MHz ., MSPI 37 %F x1, x2, x4 A gifi,, T[T Feature ZF1R 284 .

PN FLASH 45 5 N nl DU A 2218 FPGA R ##silid JTAG ZELRBE N, #itEA /=i thnl @it 2 i B
AR PNE

K 2-9- 2 2 ELF2 MSPI Jit & /0% #: 8, PROGRAMN 132454 & A7 ELF2 FPGA It &, b INITN F1
DONE 1 B s 3 - P IR S 5, DONE (Z 5455, R BRI, &R G TIE.

VCCO

DONE
NN MISPI
JTAGEN '
TMS LI
TCK ==
TDO ==
VCCo DI - °
PROGRAMN
JTAG Cable Header
PROGRAMN

& 2-9- 2 ELF2 MSPI B2E 55

2.9.4 \EhHBEITEER

MENEAT (SS) FzUF, FPGA m LA MCU BHAThN#.  TD B mT LAAE A% bin ST T MCU fn#k .

MCU i SCLK. DIN {ZS1# FH 4T S IE S N\ FPGA. ELF2 FPGA it B 7EEF4 SCLK 1 b FHys4s
W, s RILSE RS, DONE fim il B 52 i, WRAE HAE, 20 INITN (5 5 HiMK

VCCOo

g EF2
‘ Slave Serial

DONE

INITN

SCLK

v VY

DIN

0—'wv~—-|§

\4

PROGRAMN
PROGRAM

2-9- 3 ELF2 HITREAR
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T_program_b
'PROGRAMN : IT_init_b
<>
NI _\—/' T_cl ]E_—EN:LT ch
S N AV A S AV AU AV AW AW AU
DIN ) G:) 2 (-3 201" [ Usermode
CONE T_dsu o T_dh I
2-9- 4 ELF2 BRITERERKFFE
% 2-9- 2 NBhBITRIF g
i) 2% BN | BK Az
T program b PROGRAM B low pulse width 1 - us
T init b INIT_B low pulse width 10 ms
T clk SCLK period 33 - ns
T ch SCLK high time 15.5 - ns
T cl SCLK low time 15.5 - ns
T dsu Data setup time 16.5 - ns
T dh Data hold time 6 - ns

2.9.5 NEhHITELEIRR

MBS FFATHCE IE Ak MoU sk CPU S54athil#y i . MBhIriTilid 8 £ 3F4750dE 5 N AE i 18 2 4%
LA T B

WK 2-9- 5 fin, HiZA CSN 5 S LLEFZ AN E S .

VCCo

i

CPU/Exte

rnal Host

DONE

»
<
INIT [«

CSNIN:0]

CLK

\4

DATA[7:0]

PROGRAMN

ELF2
Slave Paraller
DONE
INITN
CSN
SCLK

DATA[7:0]

Y

PROGRAMN

VCCO

ELF2

Slave Paraller
DONE

INITN

CSN

SCLK

DATA[7:0]

PROGRAMN

Slave Parallel Mode Configuration

2-9- 5 \EIHITEEE A

DS400_4.5.9
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MENFEATIC B A 7 Wi B 2-9-6 Fis . ARG FE R AT B — 2, WIatb e iz 5, 78
Jr ik CSN B XL, FERIEPI EARRCESWR S N . [FFE, FESEHMUSE, DONE {554 mE.

T _program_b
[ [

PROGRAMN _w -
I T init b

INITN W T_clk
- >
TSN L [\

T_cl :dloiT_ch
SCLK ___ XX wh S AVAVAWAVAWAWA
DATA[7:0] ) c'> 2 oD@ n I Usermode
DONE T dsu :fﬁ*: T _dh /—
2-9-6 ELF2 N\ENFHITECERFE
*® 2-9-3 MshFH{TRIFFAlAE 3R
i) 2% BN | BK B Ay
T program b PROGRAM B low pulse width 1 - us
T init b INIT_B low pulse width 10 ms
T clk SCLK period 33 - ns
T ch SCLK high time 15.5 - ns
T cl SCLK low time 15.5 - ns
T dsu Data setup time 16.5 - ns
T dh Data hold time 6 - ns

2.9.6 EFFHITELERT
FEBIFATHCE MBI FHATHC B 2R, Z 7T SCLK 21 B FPGA $2fit .
2.9.7 JTAG FPE#=R

ELF2 FPGA i£ 7] LLiE It JTAG 7 HE T B  JTAG F\Bc B B B & 51 (TDI, TDO, TMS, TCK,
JTAGEN) HEATI. 76 INITNE 548 m )5,  JTAG A LUE F84 P I A 2, #E\ JTAG fic B AR 2

TDI, TDO, TMS, TCK, JTAGEN Jy4& f 10. 34 TDI, TDO, TMS, TCK fit® Jy% H 10 i, JTAGEN TJfid
BERHS 10, 24 TDI, TDO, TMS, TCK BCE s/~ 10 i, JTAGEN=1 ] L TDI, TDO, TMS, TCK i 4s
MG 10,

JTAG it &1 28 A 76 G USB N2k, Bdé TD BpEiteT, mlLUBE B EER 82 5.
JTAG e B AL S0 7 S s Wi 2-9- 7 13k 2-9- 4 iR,
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TDI { X X X

—ticn—sie—tuci— topsu_Tusie—s+— tipn ——!
TCK | | E [
tJsz}———ﬁ E thcoé““*E }““ﬁtJPXZ
TDO — X )
. o ssu ew,
D G G X X
Captlured .hszx a-—- thcog"—"E 1.|sxz‘—'
"oe ( X )
Driven
2-9- 7 ELF2 JTAG BJ5 &
3 2-9- 4 ELF2 JTAG BT E#t& R
Ziae) Z ¥ & /D B’ K B fr
tuer TCK J& 1] 100 - ns
o TCK oy HL~F- i ] 48 — ns
tuo TCK i L~ I (1) 48 — ns
tupsu ol TDI 2715 [A] 6 — ns
tpsu s TMS 27 [A] 8 — ns
o JTAG 3 [T R[] 10 — ns
opco JTAG iy I IS 380 0 4 S — 16 ns
topzx JTAG ¥ 1145 25cka0 H 21 5 BEL 2 46 Bk (1] — 16 ns
tox PIUH 27 775 T N ] — 16 ns
tussu UL 27 A7 5 PR HF I (] - - ns
t.0 BEHT 2 A7 2 L[] - — ns
tusco BT 2T AT A I 2 H S B — — ns
tosax BRI AT A% e BH 2 A R - - ns
tusez BT 2 A A 50 B = P — — ns

Zvk: A B NI Jtag BRE flash $#E, tok MIZRE K T-2T 100K
2.9.8 |EEE 1149.1 A F 305

ELF2 23FAr A 10 #ER A A e, W] LU FRAE 1149, 1 TAP Ffi 85 ok s iml A14z ] 10, G457
AR T AR FPIRA T V51 10 B0 (SAMPLE #54 R BEE M A T AEAD o
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2.9.9 DUAL BOOT LfigE

ELF2 7F MSPI %3 N 324F Dual Boot ThfiE. 4 Primary fifi F#i2M)E, ELF2 FPGA M ZhBkiE H|
F P v bl 25525 golden it &l 2-9- 8 iz vy Dual Boot NS SPI Flash [H%#E 2% A 7 IiL -

Primary bitstream

Golden address

Golden bitstream

[ 2-9- 8 ELF2 Dual Boot SPI Flash B%#EZs 8]
2.9.10 MULTI BOOT Ihge
MSPI KT, P AT LIS TD #4440 & Multi Boot Zhfg. 4t AN PG, N AL A LLEE
Bl R (55 rebootn=0, MIEEMIPIE SPI Flash Hihk &3 68 R4 . BT ELF2 935 flash [

i, WA ERI, 5 A bit RAFHAE 040000 A7 B AL, FHEVERME, rebootn {55 LREHK
HP IR (] 75 KT 2. Sus.

Primary bitstream

Multi boot bitstream

[E] 2-9- 9 ELF2 Multi Boot SPI Flash BYEIBZS (G S ED
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2.9.11 FPGA 1/0 S|HZERCEMEANIRE

ERC BB, FPGA KL IS IE R/ FHr B, T 1/0 5| 7R B i AL A a1 b4 epH
HSWAPEN i 57 K e sg FI Y 1/0 B E 2 5 Re Ed i fH, #F ELF2 o, HSWAPEN H &t ik’ .

2.9.12 FPGA 1/0 5|HIEREMEAVIRT

(1) AEBCEARZE 10

O BSOS TP INEHT, ARECEAHSR 10 4T =735

TNEGERE A, I 10 KRS 52 HSWAPEN Jildas i, vl Lol ES bfralis =35,

BN PR 5, R AT 10 BUIRZS 2 AR E ], R A B Iy 59 _EHeRas
(2) KBRS IR B W B AR, & 2-9-3 i

Z 2-9- 5 ELF2 Configuration Pin Termination

Pin L Ll , B RIS
HSWAPEN=0 (enab | e) HSWAPEN=1 (disable)
PROGRAMN Pull-up to Vccio Pull-up to Vccio A ProgPin iXHE
INITN Pull-up to Vccio Pul l-up to Vccio WA InitPin iXE
DONE Pul I-up to Vccio Pul I-up to Vccio {4} DonePin X &
SCLK Pul l-up to Vccio Pul l-up to Vccio User 1/0
CSN Pul I-=down to Gnd Pul I-down to Gnd User 1/0
TMS TCK TDO TDI
JTAGEN Pull-up to Vccio Pul I-up to Vccio A JtagPin K E
D[7:2] Pull-up to Vccio Pul I-up to Vccio User 1/0
D[1] Pul I-up to Vccio Pul I-up to Vccio User 1/0
D[0]/DIN Pull-up to Vccio Pul l-up to Vccio User 1/0
CSON/DOUT Pul l-up to Vccio Pull-up to Vccio User 1/0
Others Pull-up to Vccio High-Z User 1/0
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ELF2 23R LA FIE G B AR IN B R rp AR AL T 59 ERIRES, ASardztilo a3 AE sty ot
ERREHER, 2RISR,

% 2-9-6 ELF2 SRHEBCE /NS EAE A 255 %R

DEVICE PIN NAME
EF2L15BG256/
EF2L25BG256/ E16,F15,F12,J11,L12,G12, F14, G13, H13, J12, J15, K16, K13, K12, C16, D15
EF21L.45BG256
EF2L15LG144/
EF2L25LG144/ 73,74,75,76,77,78, 83, 84, 94, 95, 96, 97, 98
EF2L45LG144
EF2L45UG132 -
EF2L15LG100 51, 52,57, 58, 59, 60, 61, 67, 68, 69, 70, 71
EF2M45LG48 34, 36, 37, 38, 39,40, 41, 42, 43, 44, 45, 46, 47
EF2L25XG42/
EF2L25AG42 |
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2.9.13DNA LTIk

ELF2 FPGA 7E4: =i FE v N AR HGE 543t — N — 1 64 3 DNA £0d5 , 1X N EHE A e A8 cOR 2 5% ,
FA P mT CARIA DNA 3647 F P SR 9. TD BRERIGER A 1P 82101, A st DNA £5d5 . wnf 2-9- 10,
Kl 2-9- 11 Fon. din ARALEER RN, HTHE O, dout 2 DNA B A7 Bk

DNA BEHL IR ¢ Ik ISP 4535 0°20MHz, shift_en &R FHI &P R RESE H, ARIER FE SR,

clk —>
din ————» — dout
shit en ——»

2-9- 10 ELF2 DNA ZEORE
din 7 /// %diO-X di1-X di2-X | //.' -Xdi62-Xdi63-X 7 /// '
dout 7/ do0 X do1 X do2 X .. Xdo62Xdo63\ 77

& 2-9- 11 ELF2 DNA RJFE

2.10 % ADC &1k

ELF2 Wik A P4 8 18IE 12 {ii IMSPS ADC. ADC 75 ELMIS7 1Y) 3. 3V AL4LL A Ha FE FABE Ui DL A — /N ikt
SLH VREF HLESIN . 8 AMEIEFI A P 10 £, F P szbr ] @@ S0E0 B 5, MH P AT
B ADC I ] DUFA/E @A 10, B 10 5B AH TS, AAE FH (1) ADC 3836 5 B mT DA v 10 fdif .

EF2L45UG132B #34F /35 ADC bk .

5% 2-10- 1 ADC 4MER/A &% O

BRwmO4 i D28 AY L]
ADC_VDDD FH {5 PAD 3. 3V Hr 7 HLUR S
ADC_VDDA HhER ELE PAD 3. 3V ARADLHL Y A\
ADC_VSSA HhER ELE PAD 3.3V L

MAFN, KAESHBBANRARA, A AR

ADC_VREF HhHER PAD ~
2.0V73.3V, KT VDDA
ADC_CH<7:0> A1 PAD 8 B RAEE T4, FIHT 10 2
PR 44 ¥ig 1 75 L]
clk LN ADG T ff I}
pd LETPN ADC XD #EHs FABE X
s<2:0> i\ CR | FPGA) ADC JHIEE S SN
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soc W\ CkH FPGA) ADC RFEfEREMS THIN, A
eoc i Hi (3] FPGA) ADC Fe¥ese i, & /U
b<11:0> i (3 FPGA) Xt N JEIE ) ADC % 4 45 B

1. fE£ ADG 7' ADC_CH[7:0] 5 ADC_VREF ANz FF#dfitk . 1A #IfR TR I13HE T, SUGEHIT ADC B &
Jikn

16 cyclesfconversion

e 12cycles
Byi
o [ LCL LU L L L]
SoC ' i ; SOC Invalid : SOC valid
Sampling Pulse
EOC
B[11:0] élmmm ﬂa‘
Channel_s[2:0] X ADC Channel X
[E 2-10- 1 ELF2 ADC RHEFZHIATE
2.11 RENiRFE

ELF2 #3fFR5—A> CMOS M EdRi 4%, MBI s 1% vl MO e R B i, ] LIRSS
PLL FIZ25 I Bl MIEIRG SAE BRI BHERAR L 3l AR AT C B 2030085 AT AXT 0SC MR 4T 1-128 1%
BERHO . AL E 2 ARE, A FINAT LA H 0SC RAT 4 ZhiE

osc_en|[>

rst.n|[>
osc_div[6:0]|[>

—DDDD @—D osc_clk

2-11- 1 IE IR SR RIEE]
1. 0SC. OSCDIV %yt Af PA#% PLL, {HANGEE 4% Fabric, W LB GOLK ZE4%% Fabric.

2. ELF2 R¥|# A BUER 0SC+PLL H2H & 775, B uUfdi FH A %81 EF2_PHY_0SCDIV (rstn, stdby,
div, clko).

3. 0SC %ii tH i fCo 451 5y 290MHzZ, f5e K AR 22 7E = 30% LAY, of Bt Bl B8 SR 85 i (1 2 s AN @ U

DS400_4.5.9 www. anlogic. com 72
2023. 06



A SALELF" 2 &%l FPGA ¥z F 1}

3 ERZ R

FITH Z 8 R e = A R R AN S8 AR o A JERe IR U, DU S BAE A T [Rl— R Ak 2 B
SE RIS BRI . T 2405 0 B L (R

3.1 ERBESHM

3.1.1 EREXEEE

£3-1- 1 RREXNTEE

) s % # 4 x| %@
VCCAUX 5 By PR Y -0.5 3.75 v
VCC10 | /0 JXZ) it i HL -0.5 3.75 v
M5 10BE -0.5 3.75 v

VI B AR

£ 7tA 10BB -0.5 6.00 v
VESDHBM N AAAEERY 5 F TSP P +1500 v
VESDCDM WL A & R0 FL +500 Vv
TSTG fEf L -65 150 C
TJ g5 mim -40 125 C

A DA b e K 20 AU B FT e 2 S B K A MESUR . X ESE RS AR I HUE (B BRAE A 2 18R
e, EARIR AR SR PRAE T DhBE LW o 2511 (1 T BEE A ik T BU AR 2 1 e R 260 BI0E BT
RE G AT AR ARSI . S RIIERE 26 AF N IgtT, & EEI Sk n] et

HIN 10 75 S EVR AR R, ArReS =B phal Rk, @il 3-1-1 fi, £ 3-1- 245 H T 10 F4F
F 4 N RV M. R & A

-1- 1HANESEH,. T
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*®3-1- 2 10 FERFFFHTAVFRRRD A, TH&EE

Under/Overshoot Duration as % of High
Parameter Condition (V) Unit
Time
-0.3 100 %
-0.4 100 %
-0.5 86 %
-0.6 49 %
-0.7 28 %
-0.8 16 %
-0.9 9.23 %
-1 5.27 %
VI AC Input
-1.1 3 %
Voltage
3.7 100 %
3.8 86 %
3.9 49 %
4 28 %
4.1 16 %
4.2 9.23 %
4.3 5.27 %
4.4 3 %
3.1.2 HEFERKIRIEF S
R 3-1- IHEFERERBIESRG
Symbo | Z =N | B | B K L: YA
i 2.5/3.
VCCAUX Bl L IR 2.375 3 3.63 Vv
/0 fitE L @ 3.3V 3.135 3.3 3. 465 Vv
1/0 it @ 2.5V 2.375 2.5 2.625 Vv
VCCI10 I /OfkE Lk @ 1.8V 1. 71 1.8 1.89 Vv
| /Ofit i FE R @ 1.5V 1.425 1.5 1.575 Vv
| /Ofit L FE R @ 1.2V 1.14 1.2 1.26 Vv
‘ 1455 71 | OBE® -0.5 - 3.6 v
Vi HH AN HE
JL7H75 10BB -0.3 - 5.5 Vv
VO i 0 — VCCI0 Vv
. [ER14 0 — 85 C
TJ gk R
Tk -40 — 100 C
TRAMP HJRZE AR % 0.05 - 100 V/ms
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Symbo | Z ®A | BRM | B K| B
IDiode PCl-clamp —# HLV — — 10 mA

B TAERFZSRATA 1/0 [ VCCI 0 A 2R F2 I FEL YA

FrA i NGZ 25 VCC10 fhH

10 it IR BE B33 B VCC10, T i, 75 B s el

W FR L2 W E AR S 10 /A, TSR /NN R ANREAIRT—0. 3V, BRI 4 X i) 53 4h—

AN THAME H

Eal

3.1.3 EARHBEXK
3 3-1- 4 EF2L15/25/45BG256 2/ MitEBEE K
FL R IEAR IR EAfLEER B
VCCAUX >=2.5V UL IR B /N T 100mV,  AZRIL L
VCC100' >=1.5V WAL JTAG F#k, 75 AT At it i i OR3F— 5K
Veelo1' >=2.5V A HCE B (AEB Flash) HLIE 5 VCC101 AHI%E
VCC102 >=1. 2V ARG, TEPR N ER
VCC103 >=1. 2V AR, TEPR N ER
VCC 104 >=1.2V AR PR, TEP N EER
VCC 105 >=1.2V AR PR, TEP N ER

1. POR L rfail], whZiifit el
2. VCCI0 A i A Hy,
3. W SAFF LVDS, AHMN bank Ff)fE H T N >=2. 5V

4. Joiks2 5 ADC #B%I3K ADC_VDDD/ADC_VDDA [d]Hi /%, ADC_VREF A3 KT+ ADC_VADDA, [ & i)
ADC_VDDA/ADC_VDDD #:85 v ¢ e L L I

%% 3-1- 5 EF2L15/45LG144 & EF2M45LG144 & EF2L15LG100 &/ MEEEXK

FLIR AR IR HAGLHRER’ &k

VCCAUX >=2.5V LI IR B /N T 100mV,  AZRIE
VCC100 >=1. 2V AR PRPEAL R, TERINER

VCC101 >=1. 2V AR PRPEAL R, RPN ER

VCe102' >=2. 5V SR E S (A Flash) HIE S VCC102 AHiE
VCe103' >=1.5V WIERATH] JTAG Rk, 7REA T EA At i i R R R — 2

1. POR b rufail], wAZuifit e
2. VCCIO ANHA it
3. WSS FH LVDS, FHM bank [k HL HLE N >=2. 5V

4. JEwsE7{HH ADC, ADC_VREF /415 K-+ VCCAUX (ADC_VDDA/ADC_VDDD)
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%< 3-1- 6 EF2M45LG48 H/MiEEBER

FLYRIEAR R FEARGEAEER #IE

VCCAUX >=2.5V GUIEIEE N /N T 100mV, 23U
VGC100' >=1.5V WAL JTAG N#k, FFEA T #a Aty i & OR4F — 3K
VCC101 >=1.2V ARG, TEPR R

VCC102 >=1.2V ARG, TEPR R

VCe103' >=2.5V S E S (A Flash) HLE S VCC103 AHiE

1. POR L Aail|, wAZiifit el
2. VCCIO AN it H
3. WIEE A LVDS, FHMN bank ffLHL R N >=2. 5V

4. JCikE L ADC #ZsRk ADC_VDDA/ VCCAUX (ADC_VDDD) [A]Hi/E, ADC_VREF /<f3°K- ADC_VADDA,
[ ) 42215 ADC_VDDA/ VCCAUX (ADC_VDDD) %t Fr i i b F F I o

% 3-1- 7 EF2L25XG42 & EF2L25AG42 B2/ MEERER

FLJRIEAR IR EAfLEER B
VCCAUX >=2.5V LU I /N T 100mV,  DAZRfHE HY
VCC 100 =VCCAUX )2 A [ 2 1
VCC101 >=1.2V AR PR, TP ER
VCC102 >=1.2V AR, OB N ER
VCe103' =VCCAUX 2R PN [ o

1. POR L EEAGIN, AZfiteg
2. VCCI0 ANtk He
3. W SAS I LVDS, AHM bank ()AL HE T N >=2. 5V

% 3-1- 8 EF2L45UG132 S/ MEBRER

FRIEAR IR EAHLHER £
VCCAUX >=2. 5V SUEIEIEE N /N T 100mV, A2k
VCC100' >=1.5V WIRAER JTAG R4, 75 BT it it i o s O — 3
VCC101 >=2.5V O ECE S E (EB Flash) HLJE S VCC101 AHI%E
VCC102° >=1. 2V AR PR, TR ER
VCC103’ >=1.2V AR PR, TN ER
VCC104” >=1.2V AR fE L, TEPR R ?
VCC105” >=1.2V AR (L, TEPR R ?

1. POR L HLAGN, DAZfL e
2. VCCI0 AN A thfit iy
3. W HF A LVDS, AHMN bank FE R BT R >=2. 5V,
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3.1.4 B FEEHERSME R~ B Devices™”

£ 3-1- 9 EASHIERR

Symbo | ¥ = % L | B fr
lveoro 1 /0 ZHEL Y, @VCCI0=2. 5V Fi e 284 0.5 mA
ELF2L15 16 mA
ELF2L25 16 mA
I VCCAUX E%Ejj Eﬁtﬁ
ELF2L45 16 mA
ELF2M45 16 mA

10 ZRPNEUEE TIEM R BRE 2R, S| (T = 25°C) (AL EEIE

2. WARMEDNR A, AR REPUIRE TS, IR B/ TR A AR AR 170 5] BISE
IR, DUERIFTE 170 SRS EES H R I

3.1.5 IAIRIRE IS
31— 10 RIHIRINE
Symbol| 2 ¥ B X B Az
| 1opinoc) DCHLyRE, HN1/0 1 mA
I'1opinac) ACHER, ®1M1/0 8' mA

1. &5 EJHE AT 80K T 10us.

2. EF2L15/25/45BG256 [f] F8, D9, F7, E8, C9, A9, A8, C8, J12, H13, G13, F14, G12, F15, E16,
F12, D15 ASZRelddith, ARG TR, 7FEEm B Fix 5] i

3. EF2L15/45LG144 Fil EF2M45LG144 ¥ P112, P111, P115, P117, P125, P126, P127, P128, P83, P84,
P94, P95, P96, P97, P98 NANILHr#fddith, HHIEIK T RIS, 75 EEZE XL 5]

4. EF2L15LG100 [¢] P78, P85, P86, P87, P88, P&1, P67, P68, P69, P71, P70 A Hiiddith, H#
PR TR RN, 75 B = B A e 5|

5. EF2M45LG48 [¥] P3, P6, P7, P9, P10, P41, P42, P43, P44, P45, PA7, P46 AN Hididdith, H#H
TR T R, 7 B BT X s 5|

6. EF2L25XG42 il EF2L25AG42 f) P38 A Frilddith, A #HIdth R, 75 Eyk st Fix se 5] 1

DS400_4.5.9 www. anlogic. com 77

2023. 06




A, SALELF" 2 &%l FPGA ¥z F 1}

3.1.6 - TNEEBF

Fz3-1-11 LREMBERE

Symbo | Z ® /b L i & K B fr
T Voo E- F KT B 2.05 2.1 2.15 v
Vecio Vecio [ BLAG 0.95 1.0 1.05 v
Vecaux_roron VCCAUX s B 4G I (28] i - - 1.85 Vv
Vian_poron SRAM Ll f FL A MY 51 L - - 0.8 v

«—— Phasegaypp —
i

VCCAUX / /
VCeIo! / %_ Toon —
PROGRAMN | e—— Toroo 4.
INITN / \ | /

-
-

SCLK / / | |

—* Tsckvi+

3-1-2 24 FHENFE
POR Wil JTAG 3 111 INTBANKZ FITZE [ VCC 1 0% F -

—_

2. X} VCCAUX. VCCIO*JA b HIR P2 R, (HFEER _FRREF 1/0 by 0 HE A 5T VeC10

3. HJE FHITFEF (PhaseRAMP) FrE M 10 46T 3 &

4. TewIK KN 10ms, Teros [A] Tew, TSCLK ZJ 6. 4us
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3.1.7 I /0 ERHBE R

#3-1- 12 ELF2 BHEHBER

Symbol 2 QFP LFBGA B Ar
Ciors J:_F%ﬁﬂiﬂiﬁ)\ EEA’%?' 7 6 pF
Cior Efﬁﬂiﬂiﬁ)\ EEA’%?' 8 7 pF

3.1.8 | /0 B S 45

< 3-1- 13 |O0BE #FERIBIESRY

Symbo | 2 % % B ARB | B K| BAM
TR A SN CER 0=V, =Ve0-0. 5V -15 — 15 uA
L A SN CER Veoio=0. 5V =V = Vi — — 150 uA
Lo 1/0 55 b hi i 35 — 250 uA
loo 170 55T Hr FLIA 35 — 250 uA
lews EERARER 0 ERF LI 40 — — uA
L e SRR fERR IR 40 — — uA
Lo SEARFR 0 U5 HLIR 0=V, = Voo — — 350 uA
L o SEARFE 1 S HR 0=V, =Vecio — — 350 uA
Veur S ARFR il R B — Vit e — Vb min v
#< 3-1- 14 |0BB EFEKRIERM
Ziae) 2 ¥ gD | BB RK | B
VCC10 | /0 FLYFHL %
I i N\ TR FEL LI +15 uA
oz 1 /0 =24 H R R +10 uA
Rey 1/0 55 by s fH 29 42 63 KQ
Reo 170 55 T+ L FH 30 44 71 KQ

3.1.9 Bi% 1/0 BB

%% 3-1- 15 ELF2 2514 10BE £ 1/0 ¥rEME

— Vie (V) Vi (V) Vo 8K Vou B/ lou lon

" Tma] B BN BK W) D

4 -4

_ 8 | -8

tz;;gzzg 0.3 08 e |V '3°+0' 0.4 V°‘(’)“.’4_ 12 | -12

16 -16

20" | —20'
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*—?E Vi (V) Viu (V) Va %j( Vou %’J‘ lo lon
o
B/ BN B/ N V) V) (mA) | (mA)
4 -4
Vececio+0. Veeio - 8 -8
LVCMO0S25 -0.3 0.7 1.7 0.4
3 0.4 12 -12
16" | -16°
Vececio+O0. Voeio — 4 -4
LVCMOS18 —0.3 | 0.35%V 0. 65*Vgei0 0.4
3 0.4 8 -8
Vccio+0. Vecio — 4 -4
LVCMOS15 -0.3 | 0.35%Vei0 | 0. 65%Veeio 0.4
3 0.4 8 -8
Vccio+0. Vcc|o - 2 -2
LVCMOS12 -0.3 | 0.35%Vei0 | 0. 65%Veeio 0.4
3 0.4 4 -4
Veccio+O0.
PC133 -0.3 0. 3*Veeio 0. 5%Veeio 3 0. 1%Veeio 0. 9%Veeio 1.5 -0.5

1. fEIRE 125 %, Vecio fimZ= 91 5% UL N, LVCMOS33 Hir th LU AR E] 17mA, N A LA 1BIS A5 7Y
ESLiE
2. {EIRIZ 125 )%, Vecio {2211 S%EHL T, LVCMOS25 fai i ALl f IR 13mA, NAIAH L 1BIS FERY
ESHiE
% 3-1- 16 BimE FAOERTIX R

VCCIO0 (Typ.)
Input Standard
3.3V 2.5V 1.8V 1.5V 1.2V
LVTTL33 NE NE NE NE
LVCMO0S33 J J? J? J? J?
LVCMO0S25 J! J J? J? J?
LVCMOS18 J! J J? J?
LVCMOS15 J! J J
LVCMOS12 V! J
1. NG PR, iR EIREE A, &S8R KRB
2. AHEFTIF PCl-clamp F1 OverDriven, 750474 Hf
% 3-1- 17 ELF2 2&1F 10BB H1i 1/0 ¥ ENHE
e Vi (V) Vin (V) Vo %j( Vou %/J‘ lo lon
7N
B/ PN /D BX ) )] (mA) | (mA)
LVTTL33 Veecio+O0. Vecio —
-0.3 0.8 2.3 0.4 20 -20
LVCMO0S33 3 0.4
VececiotO0. Vecio —
LVCMO0S25 -0.3 0.7 1.7 0.4 16 -16
3 0.4
LVCMOS18 —-0.3 | 0.35%Vei | 0.65%Veio | Veciot0. 0.4 Vocio — 12 -12
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S Vie (V) Vi (V) Vo B K Vo B/ lo lon
A
B/ ®mA b= N BKR V) (V) (mA) | (mA)
3 0.4
VCGIO -
LVCMOS15 -0.3 0. 35%Vce0 0. 65*Veeio 5.5 0.4 0.4 8 -8
Vccio+0. Veeo -~
LVCMOS12 -0.3 0. 35%V¢c0 0. 65*Veeio 0.4 4 -4
3 0.4
1. VENFEZ 5v AR, VIH 5K N 5.5V
3.1.10 =4 1/0 45
% 3-1- 18 ELF2 LVDS #EERIEZ M
Z B %A BN BB & K| BRM
Veeio=2. 5 0 - 2.4 Vv
VIPY VIN iﬁ]\EE‘S{Z
Veeo=3. 3 0. 45 - 3.2
Vip BN 22 R IR Veo0=3. 3/2.5 150 350 800 mV
" Veeio=2. 5 0.05 - 2.35
Viow LIPS VA
Veeo=3. 3 0.6 - 3.15
| IN ﬁ)\ EE/E J:Eﬁﬁflﬂji - - '|_'15 uA
Rr Jr A i 22 43 FL R — 80 100 120 Q
Voo = Voa|, Rr = 100 oh
Vo | bEES R | Vl e oM\ 150 | 250 | 350 | mv
AVop %ﬁj‘iﬁﬁbﬂ%ﬂ@’ﬁﬂﬁ - - - 50 mV
Vor Vo) /2, Rr = 100 oh
y )v/ e Mloe | — | 14| v
VOCM /T ;H\: N - CCI0— 4.
AR /2, Ry = 100 om
0.6 — 1.4 \'
Veeo=3. 3
AVoor | i H AT HL R A 22 — — — 50 mV
1. HZESFNENE KT 500mV B, HEE{HEH #2100 BRZE 4> VLG HL FH
2= 3-1- 19 ELF2 LVPECL33 #EFFIR{ERH
2 R WK B | BB B K| BN
VIPv VIN &ﬁ]}\EEEF‘ - 0 - 2. 95 V
Vio BN ZE Oy 4R IE — 100 — 1600 mV
Viow NI R — 0.3 — 2.9 v
1. LVPECL WA FHAC i A5 100 Wi FELFH
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3.1.11 ADC T RE

% 3-1- 20 ADC fH&E

SH e
TAER 3. 3V AL YE (VDDA) A1 3.3V %7 HiJi (VDDD)
ADC 5 HiJE VREF 0.571. 0xVDDA
S d PR ST ES 1Mhz
BGIPEEA 8
RFEVE 0. 1*VREF ~ 0. 9*VREF
ADC i H He i v 12 bits
ADC &5k L 8 bits
S >50dB SFDR
>45dB SINAD
LRMEREMERE INL<1 LSB,DNL<1 LSB (8bits #&/%)
It e P AR 16Mhz

1. ADC HAEFEANZH iR R RARH R, FER LIRFARE RN T VREF S5 %K, R
TE VDDA +/- 0.2%LAPY .

2. VREF 0] LA$23Z VG A& 0. 5XVDDA™1. OxVDDA, M THi {5 STt & M VREF YeiE, AN THERIE K
Fsm NS 5 a2 VREF $B¢% 1. OxVDDA.

3. FEMdH] ADC i, JLEBEGAE T ADC 10 HHIF] BANK %7 10 LA /NI A5 T3
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3.2 ZRBSEM

AR FEAHRE ELF2 B FIR I BRI RS, S R R B B S,
BIFMEANERE S S KB YRR T SR AP T SEhitkfe
3.2.1 B et e

< 3-2- 1 KRBT ERIEINE
x5 6351 AL
F A 281 440 Mhz

3.2.2 MABFIESAIEELR (DSP) Mg

% 3-2- 2 ELF2 #% N\ DSP #{#&

=% PERE AL

MIx9 (All register) 350 Mhz
M18x18 (Al

. 350 Mhz
register)

3.2.3 §ifEER (PLL) M4&
%% 3-2- 3 ELF2 284AY PLL #4&

e B R AR | BKXK| BN
fin NG RPES 10 — 400 MHz
Foro UISAAE (PFD) S ASIR 10 — 400 MHz
Freo BRI P AR IR 3 s SR 300 — 1200 | MHz
Four R EIES 2.3438 | — 600 MHz
tinn i NI Bl v FEOP I 1] (90% to 90%) 0.5 — — ns
tine i NP BT E] (10% to 10%) 0.5 — — ns

 inoury i NESFBR (5 2 T 40 — 60 %
Frise BB BT R 1 — 3 V/ns
Fraw HONE BT BRI R 1 — 3 V/ns

1 BB, fro = 20 MHz - — | 80 |PP
TinoiTTer p
NI B RLE, o < 20 MHZ - — 0. 02 ul
touroury R e el % ¥/, 4 ) NN 52 I QE Dl =k | =~ 3 i ll w251 D) -5 0 5 %
B R L E) (Period Jitter), B B 160 | PSP
for > 100MHz, fvco>400Mhz p
) B I B AR 40 R 9IL ) (Cyele—to—cycle ps p-
touruiTrer ) — — 200
Jitter) , fur > 100MHz, fvco>400Mhz p
PP AEAL RS (Phase Jitter) | B B 180 ps p-
for > 100MHz, fvco>400Mhz p
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oo’ PLL 4 5 B 7] — — 15 ms
tovock FABUERN R (D). EREZE) — — 15 ms
teips PLL #HFZHE 2 — — +125 ps
trst A Rk BN T B 1 - — ns
Trstrec E ’fi ‘W E Eﬂ‘ I\‘ﬂ 1 — — ns
- \ cycle
toien PLL AR fi7 2 75 i 5B I 1] — 3.5 — y
s

T scancix SCANCLK A% — — 100 MHz

1 ZENHRFRERBALIS . NRENRSIEh R e, DARMETIFSH . PLL A2E

AT N R 7 T 2 R A N ORI P, PLL £ st 070 s A0 TR 75

2. JAWIEEhEE ST PLL FrHRAE 10, 000 YOI EAFE . AHAT IR ELSIRAFE 1000 k. AHALELS)RAE
2000 %, %0} 5h 30ps.

3. twwZJE, TERH TS BRI

4. NURIE PLL i piAR A AR E , @IS 5 96 KT 100us.

3.2.4 Fii#zs1=k (ERAM) #4&

% 3-2- 4 ELF2 FF#ERIERMMER

et 2 B i1 B fr

FIFO 512 x 18 220 MHz

ERANOK EE[J 512 x 18 220 MHz

fATPAXLI] 512 x 18 220 MHz

BT 1024 x 9 220 MHz

3.2.5 =iE 1/0 #EO1EEE
R 3-2- 55K | /0 FEOMRER
N/ AR # B ®m K oAz
BNHIAPIE
LVDS25 LVDS, VCCIO = 2.5V 400 MHz
LVPECL33 LVPECL, VCCIO = 3.3V 400 MHz
LVTTL33 LVTTL, VCCIO = 3.3V 166 MHz
LVCMOS33 LVCMOS, VCCIO = 3.3V 166 MHz
LVCM0S25 LVCMOS, VCCIO = 2.5V 166 MHz
LVCMOS18 LVCMOS, VCCIO = 1.8V 166 MHz
LVCMOS15 LVCMOS, VCCIO = 1.5V 166 MHz
LVCMOS12 LVCMOS, VCCIO = 1.2V 166 MHz
PC133 133 MHz
BN A
LVDS25 LVDS, VCCIO = 2.5V 400 MHz
LVDS25E LVDS, Emulated, VCCIO = 2.5V 166 MHz
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L TPAE 1Y 7 R & K B A
RSDS25 RSDS, VCCIO = 2.5V 400 MHz
LVPECL33E LVPECL, Emulated, VCCIO = 3.3V 166 MHz
LVTTL33 LVTTL, VCCIO = 3.3V 166 MHz
LVCMOS33 LVCMOS, VCCIO = 3.3V 166 MHz
LVCMO0S25 LVCMOS, VCCIO = 2.5V 166 MHz
LVCMOS18 LVCMOS, VCCIO = 1.8V 166 MHz
LVCMOS15 LVCMOS, VCCIO = 1.5V 166 MHz
LVCMOS12 LVCMOS, VCCIO = 1.2V 100 MHz
PC133 133 MHz
3.2.6 FL BRI MIE
# 3-2- 6 ELF2 U ERAFAIER
TERNX i QAN ;i B’ K L RE DA
F A AT PROM (MS) 2.5 — 24 MHz
FHEAR AT SPL (MSPI) 2.5 — 24 MHz
F AT x8 (MP) 2.5 — 24 MHz
MAEX AT (SS) — — 24 MHz
MAEAIFHAT x8 (SP) — — 24 MHz
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4 5| FNE IR
4.1 5|BE X FAMN|
& 4-1- 1 S|HE AN
7| B FR aa] R
gzl
GGPPLLLLXX—_CCLLKK' INP/ /0 PLL ZH 06 T4 A 511
GPLLx_OUTN/ GPLLx_OUTP | 1/0 PLL fy it B % FH 51 B
2R Bl AN 51
GCLK10T/GCLKI0R N | Bk EF2L25 5 R —41 GOLK10 {5 54h, EF2 RAIH AR5
TEE T VU4HME 53R PLL Z2E I e
i 1/0
NC — ToiEdE
GND — FEL Y5 A
VCC10x — | /0 ZH H Y5
VCCAUX — i By LR
GND_PLLx — PLL Hf
JTAG & H 51l
TCK LN TCK i \121 S 41 o
DI AN SR TESETEAEITE TN
TDO fi 12 FAAREERE i
™S B\ R BE T S s
JTAGEN PN JTAG 1§ g
EETHEN
CSN LEIPN AT A IEES, AR
PROGRAMN LETPAN REAEN, AR
SCLK 1/0 e B P e 51 A
DONE 1/0 TR ERA T, fERCE CRE 2t e, TR
INITN 1/0 | THBCEWRSTIA, %t &R FPGA MERIFICE, Wi T %
ADC ThEeE
ADC_CHx LN ADC FEHME TN
ADC_VREF LETPAN ADC ZE Hi [k
ADC_VDDA LTI ADG #54DL Y5
ADC_VDDD LETAN ADC %7 HL I
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4.2 10 a3 AN

10

B E 1 NUDO
10 b T " ‘ L 10 Hiff BANK
(A=
E X e

N2 503 N

= Ul
T---top L---left P—-2Z293 A1 P 3

Nt
E---{h 243 %t
NULL---E Z 43 5%

B---bottom R---right
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4.3 EF2L15 5|BME2: LQFP100

2023. 06

45 | KA | BANK LG100 5| 413t A Sn5 | BA | BANK LG100 5| B35 FH
1 |0BB 0 10_BE1IN_0, D1 28 | OBE 1 10_RIN_1
2 |0BB 0 10_BE1P_0, DO 29 | OBE 1 10_R2P 1
3 10BB 0 10_BE2N_GCLKIOB 1 0 30 | OBE 1 10_R2N_1
4 |0BB 0 10_BE2P_GCLKIOB 0 0 31 | OBE 1 10 R3P_1
5 - 0 VCGC100 32 10BE 1 10_R3N_1
6 - 0 GND 33 - 1 GND
[0_R4N_GCLKIOR_1_1,LV
7 |0BB 0 10_BE3N_0, D3 34 |0BE 1
DSTX_1N
I0_R4P_GCLKIOR_ 0 1,LV
8 |0BB 0 10_BE3P_0, D2 35 10BE 1
DSTX_1P
9 |0BB 0 10_BE4P 0 36 | I0BE 1 10_R5P_1
10 |0BB 0 10_BE4N_O 37 |0BE 1 I10_R5N_1, DPCLKIO_5
10_R6N_GCLKIOR_3 1,LV
11 - 0 VGG100 38 | OBE 1
DSTX_1N
10_R6P_GCLKIOR_2 1,LV
12 |0BB 0 10_BE5P_GCLKIOB 2 0 39 | OBE 1
DSTX_1P
13 |0BB 0 10_BESN_GCLKIOB_3 0 40 |0BE 1 I0_R7N_1, LVDSRX_1N
14 | 10BB 0 10_BE6P_0, DPCLKIO_4 41 | OBE 1 [0_R7P_1, LVDSRX_1P
15 |0BB 0 10_BE6N_0 42 | OBE 1 10_R8P_1
16 |0BB 0 10 BE7P_O 43 |0BE 1 10_R8N_1
17 |0BB 0 10 BE7N_O 44 - 1 GND
18 |0BB 0 10_BE8P_0 45 |0BE 1 10_R9P_1, SCLK
19 10BB 0 10 BESN_O 46 - 1 VCGC101
20 |0BB 0 10_BE9P_GCLKIOB 4 0, D4 47 | 10BE 1 10_R9N_1
21 | 10BB 0 10_BE9N_GCLKI0B_5_0, D5 48 | 10BE 1 10_R10N_1
22 - 0 GND 49 | OBE 1 10_R10P_1
23 - 0 VCC100 50 - - VCCAUX
24 | 10BB 0 10 BE10P_0, D6 51 10BB 2 I0_TEIN_2,GP104
25 | 10BB 0 10_BE10N_0, D7 52 | 10BB 2 10_TE1P_2, GP103
26 - 1 VCCI101 53 10BB 2 10 TE2N 2
27 |0BE 1 10 R1P_1 54 | 10BB 2 10 TE2P_ 2
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45 | 8% | BANK LG100 5 1% 5 45 | 287 | BANK LG100 3| i3 B
55 - 2 VCC102 78 |0BE 3 10_L1_3, ADCO_CHO
56 - 2 GND 79 - 3 GND
57 | 10BB 2 10_TE3N 2, GP1013 80 | - 3 VCC103
58 10BB 2 10_TE3P_2,GPI1012 81 |0BE 3 10_L6_3, PROGRAMN
59 10BB 2 10_TE4AN_2,GPI1011 82 |0BE 3 10 _L3_3, JTAGEN
60 10BB 2 10_TE4P_2,GP1010 83 |0BE 3 10_L1N_3, DPCLKIO 1
10_T1_2,GP108, USRCLK, ADC1_
61 10BB 2 84 |0BE 3 10 L1P_3
CH2
10_L2N_GCLKIOL_1_3, ADCO
62 10BB 2 10_TESN_GCLKIOT_3_2 85 |0BE 3
_GH1, LVDSRX_ON
10_L2P_GCLKIOL_0O_3, ADCO
63 |10BB 2 10_TE5SP_GCLKIOT_2_2 86 |0BE 3
_CH2 , LVDSRX_OP
10_L3N_GCLKIOL_3_3, ADCO
64 10BB 2 10_TE6N_GCLKIOT_1_2 87 |0BE 3
_CH3, LVDSTX_ON
10 L3P_GCLKIOL_2_ 3, ADCO
65 10BB 2 10_TE6P_GCLKIOT_0_2 88 |0BE 3
_CH4, LVDSTX_OP
66 10BB 2 10. T2 2 89 |0BE 3 10 L2 3
67 10BB 2 10_T3_2,GP107, ADGC1_CH1 90 |0BE 3 10 L7 3, TMS
10_T4 2, GP106, DPCLK10_8, AD
68 10BB 2 91 |0BE 3 10_L8 3, TCK
C1_CHO
69 10BB 2 10_T5 2,GP105, ADCO_REF 92 - 3 GND
70 10BB 2 10_TE7P_2, GP100, ADC1_CH4 93 - 3 VCC103
71 10BB 2 10_TE7N_2,GP101, ADG1_REF 94 |0BE 3 10 L9 3, TDI
72 - 2 GND 95 |0BE 3 10 L10_3, TDO
73 S 2 VCC102, ADC_VDDA, ADC_VDDD 96 |0BE 3 10 L4P_3
74 10BB 2 10 T6 2 97 |0BE 3 10_L4N_3
75 10BB 2 10 T7 2 98 |0BE 3 10_L5N_3
76 | 10BE 3 10_L5_3, DONE 99 [I10BE| 3 10_L5P 3
77 |0BE 3 10 L4 3, INITN 100 - - VCCAUX

1. FERS B NS, FLASH HEJES VCCI02 #Hi%E, BANK2 [HLEA LT 2. 5V,

2. ADG_VDDD. ADC_VDDA 7E:th i N #B5 VCC102 [ 52 i+
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SALELF 2 &% FPGA ¥ #BF

4.4 EF2L15/45 S5|BI{S2: LQFP144

%S | XA | BANK LG144 5| B85 %S | 8% | BANK LG144 5| B3B8

1 |10BB| O 10_BE1N_O, D1 27 |10BB| 0 10_BE11P_GCLKIOB_4_0, D4
2 10BB 0 10_BE1P_0, DO 28 | 10BB 0 I0_BE11N_GCLKIOB_5_0, D5
3 | 10BB 0 I0_BE2N_0 29 - 0 GND

4 | 10BB 0 10_BE2P_0 30 - 0 VCG100

5 | 10BB 0 |0_BE3N_GCLKIOB_1_0 31 | 10BB 0 10_B3_0

6 | 10BB 0 10_BE3P_GCLKI0B_0_0 32 | 10BB 0 10_BE12P_0

7 - 0 VCC100 33 | 10BB 0 10_BE12N_0

8 - 0 GND 34 | 10BB 0 10_BE13P_0, D6

9 10BB 0 10_BE4P_0 35 | 10BB 0 10_BE13N_0O, D7

10 | 10BB 0 I0_BE4N_O 36 — = VCCAUX

11 | 10BB 0 10_BE5P_0, D2 37 - 1 VCC101

12 | 10BB| 0 10_BE5N_O, D3 38 | I0BE | 1 10_R1P_1

13 | 10BB 0 10_BE6P_0 39 | IOBE 1 [0_R1N_1

14 | 10BB 0 10_BE6N_O 40 | 10BE 1 10_R2P_1

15 | 10BB 0 10_B1_0 41 I0BE 1 I0_R2N_1

16 - 0 VCC100 42 | 10BE 1 10_R3P_1

17 | 10BB 0 10_B2_0, DPCLKI0_3 43 | I0BE 1 10_R3N_1

18 - 0 GND 44 | |0BE 1 10_R4N_1

19 | 10BB 0 |0_BE7P_GCLKIOB_2_0 45 | 10BE 1 10_R4P_1

20 | 10BB 0 10_BE7N_GCLKIOB_3_0 46 - 1 GND

21 | 10BB 0 10_BE8P_0, DPCLKI10_4 47 | 10BE 1 10_R5P_1

22 | 10BB 0 10_BE8N_O 48 | 10BE 1 [0_R5N_1

23 | 10BB 0 10_BE9P_0 49 | 10BE 1 IO_RéN_GCLKI?2_1_1'LVDSTX
24 | 10BB 0 I0_BE9N_O 50 | I0BE 1 IO_RéP_GCLKI?E_O_1'LVDSTX
25 | 10BB 0 10_BE10P_0 51 - 1 VCC101

26 |10BB| 0 10_BE10ON_O 52 | 10BE| 1 10_R7P_1
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45 | 2RE | BANK LG144 3| fI3 BH 45 | 8% | BANK LG144 3| BI85

53 | - 1 GND 78 | 10BB| 2 10_TE3P_2, GP1010

54 | 10BE | 1 10_R7N_1, DPCLK10_5 79 | - 2 VCC 102

o5 | 10ge | 10_R8N_GCLKIOR_3_1, LVD o0 | - , oD

STX_1IN
56 | 10BE | 1 '0_REP_GOLKIOR 2.1, LVD 81 [ 10BB| 2 10_TE4N_2
STX_1P

57 | 10BE | 1 10_R9P_1, DPCLKI0_6 82 | 10BB| 2 10_TE4P_2

oo | 1oge | 1 10_RON. 1 o3 | 1oes| 2 10_TE5N_2, GP109, DPCLK10_7, AD
C1_CH3

59 | I0BE | 1 10_R10P_1, LVDSRX_1P 84 | 10BB| 2 10_TE5P_2, GP108, ADC1_CH2

60 | 10BE | 1 10_R10ON_1, LVDSRX_1N 85 | 10BB| 2 10_TE6N_2

61 | 10BE | 1 10_R11P_1 86 | 10BB| 2 10_TE6P_2

62 | 10BE | 1 10_RT1N_1 87 | 10BB| 2 10_TE7N_GCLKIOT_3_2

63 | - 1 GND 88 | - 2 VCC102

64 | - 1 GND 89 | 10BB| 2 10_TE7P_GCLKIOT_2_2

65 | 10BE | 1 10_R12N_1 90 | - 2 GND

66 | - 1 VCC101 91 | 10BB| 2 10_TESN_GCLKIOT_1_2

67 | 10BE | 1 10_R12P_1 92 | 10BB| 2 10_TE8P_GCLKIOT_0_2

68 | I0BE | 1 10_R13P_1, SCLK 93 | 10BB| 2 10_T1_2

69 | 10BE | 1 10_R13N_1 94 | 10BB| 2 10_T2_2, GP107, ADC1_CH1

o | ose | 1 » . os | 108 | 2 10_T3_2, GP106, DPCLK10_8, ADC1
_CHO

71 | 10BE | 1 10_R14P_1 96 | 10BB| 2 10_T4 2, GP105, ADCO_VREF

72| - - VCCAUX 97 | 10BB| 2 10_TE9N_2, GP101, ADC1_VREF

73 | 10BB | 2 10_TEIN_2, GP104 98 | 10BB| 2 10_TE9P_2, GP100, ADC1_CH4

74 | 10BB | 2 10_TE1P_2, GP103 99 | 10BB | 2 10_TE1ON_2

75 | 10BB | 2 10_TE2N_2, GP1013 100 | 10BB| 2 10_TE10P_2

76 | 10BB | 2 10_TE2P_2, GP1012 101 | - 2 GND

77 | 10BB | 2 10_TE3N_2, GP1011 102 | - 2 VCC102
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%5 | KA | BANK LG144 3| it BA 45 | KA | BANK LG144 B| B
103 | IOBB| 2 10 T5 2 124 | - 3 GND
10 _L5N_GCLKIOL 1 3, ADCO
104 | I0BB| 2 10_TE11P_2 125 | I0BE | 3
CH1, LVDSRX_ON
10_L5P_GCLKIOL_0_3, ADCO_
105 | I0BB| 2 10 TE11IN 2 126 | I0BE | 3
CH2, LVDSRX_0OP
10_L6N_GCLK10L_3_3, ADCO_
106 | I0BB| 2 10_TE12P_2 127 | I0BE| 3
CH3, LVDSTX_ON
10_L6P_GCLKIOL 2 3, ADCO_
107 | I0BB| 2 10_TE12N_2 128 | I0BE | 3
CH4, LVDSTX_OP
108 | - - VCCAUX 129 | - 3 VCC103
109 | IOBE| 3 10_L1_3, DONE 130 | IOBE | 3 10_L7_3, TMS
110 | IOBE| 3 10 L3 3, INITN 131 | IOBE| 3 10_L6_3, TCK
10_L7P_3, DPCLKI0_2, LVDST
111 | IOBE| 3 10_L1N_3, ADCO_CH5 132 | IOBE| 3
X_OP
112 | IOBE| 3 10_L1P_3, ADCO_CHO 133 | IOBE| 3 10_L7N_3, LVDSTX_ON
113 | IOBE| 3 10_L2N_3 134 | - 3 GND
114 | IOBE| 3 10_L2P 3 135 | - 3 VCC103
115 | I0BE | 3 10_L3P_3, ADCO_CHé 136 | IOBE| 3 10_L8 3, TDI
116 | - 3 GND 137 | I0BE| 3 10_L5_3, TDO
117 | 10BE | 3 10_L3N_3, ADCO_CH7 138 | IOBE | 3 10 L8N 3
118 | - 3 NC 139 | IOBE| 3 10 L8P 3
119 | IOBE| 3 10_L2_3, PROGRAMN 140 | I0BE | 3 10_L9P_3
120 | 10BE | 3 10 L4 3, JTAGEN 141 | I0BE| 3 10_L9N 3
121 | IOBE| 3 10_L4N_3, DPCLKI0_1 142 | I0BE | 3 10_L10N_3
122 | IOBE| 3 10_L4P 3 143 | I0OBE | 3 10_L10P_3
123 | - 3 VCC103 144 | - 3 VCCAUX
1. TES G, FLASH Hiy 5 VCCI02 #H3%, BANK2 FHE B ASR{E T 2. 5V,
2. ADC_VDDD. ADC_VDDA 7E:t: F N #5 VCCAUX [ & %42
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4.5 EF2L15/25/45 5|52 : LFBGA256

45 | KA | BANK BG256 5| kit B iS5 | 2R3 | BANK BG256 5| 11 B
A11 | 10BB 0 10 LE1P_O D7 | I0BE 0 10 L11N_0O, LVDSTX_ON
C11 | 10BB 0 10 LEIN_O E7 | I0BE 0 10 L12N_O
B9 | I0BE 0 10 L2P 0 D6 | I0BE 0 10 L12P 0
A10 | I0BE 0 I0 L2N O C6 | I10BE 0 10 L7 0, TDO
C13 | I0BE 0 10_L1_0, DONE A6 | 10BE 0 10 L5 0, TDI
A13 | I0BE 0 10 L3 0, INITN C5 | IOBE 0 10 L13N_O
F8 | I0BE 0 10_L3P_0, ADCO_CHO A4 | 10BE 0 10 L13P_0
D9 | IOBE 0 10_L3N_0, ADCO_CH5 C4 | I0BE 0 10 L14P_0
E10 | I0BE 0 10 L4N O B5 | I0BE 0 10 L14N_O
D10 | I0BE 0 10 L4P_ 0 B4 | I0BE 0 10 L15N_O
F7 | I0OBE 0 10_L5P_0, ADCO_CH6 A3 | I0BE 0 10 L15P_0
E8 | I0BE 0 10_L5N_0, ADCO_CH7 B3 | 10BB 0 I0LO
B10 | I0BE 0 10_L2_0, PROGRAMN A15 | 10BB 0 I0_TEIN_O
C10 | I0BE 0 10 L4 0, JTAGEN B14 | 10BB 0 I0_TE1P_O
D8 | IOBE 0 10 L6P_0 A14 | 10BB 0 I0_TE2N_O
E9 | IOBE 0 10_L6N_0, DPCLKIO 1 B13 | 10BB 0 10_TE2P O
C9 | 10BE 0 '0_L7N_GCLKIOL_1.0, LVD B12 | I10BB 0 10_TE3N_O
SRX_ON, ADCO_CH1
A9 | 10BE 0 '0_L7P_GCLKIOL_0_O, LVD C12 | 10BB 0 10_TE3P 0
SRX_OP, ADCO_CH2

A5 | I0BE 0 10 L8P 0 A12 | 10BB 0 I10_TE4AN O
B6 | I0BE 0 10 L8N O B11 | 10BB 0 10 TE4P O
A8 | I0BE 0 0_L9N_GOLKIOL_3_0, LVD D11 | 10BB 0 I0_TE5SN_O

STX_ON, ADCO_CH3
10_L9P_GCLKIOL_2 0, LVD

C8 | IOBE 0 F10 | 10BB 0 10_TE5P_0
STX_OP, ADCO_CH4

B7 | IOBE 0 10 L10P_0 E11 | 10BB 0 I0_TE6N O
G7 | IOBE 0 [0_L1ON_O F9 | I0BB 0 10_TE6P_O
B8 | IOBE 0 10 L6 0, TMS

A7 | IOBE 0 10 L8 0, TCK

10_L11P_0, DPCLKIO 2, LV
E6 | I0BE 0
DSTX_OP
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%S | B | BANK BG256 3| it 4 %5 | 88 | BANK BG256 5| I BE B
B1 [10BB| 5 10_BE1P_5 K2 | 10BB| 4 10_BE4N_4, D3
C2 | 10BB 5 I0_BE1N_5 H4 | 10BB 4 |0_BE5P_4
C1 | 10BB 5 I0_BE2P_5 J6 | 10BB 4 |0_BE5N_4
D2 [ 10BB| 5 10_BE2N_5 H5 | 10BB| 4 10_BE6P_4
D3 | 10BB 5 10_BE3P_5 J4 | 10BB 4 |0_BE6N_4
D1 | IOBB 5 I0_BE3N_5 J5 | I0BB 4 I0_BE7P_4, DPCLKIO_3
E2 |I10BB| 5 10_BE4P 5 K6 | 10BB| 4 10_BE7N_4
E3 | 10BB 5 10_BE4N_5 J1 | 10BB 4 |0_BESP_GCLKIOB_2_4
G2 | I0BB 5 10_BE5P_5, DO J3 | I0BB 4 10_BE8N_GCLKI10B_3_4
G3 | 10BB 5 10_BE5N_5, D1 L2 | 10BB 3 10_BE1P_3
F3 | 10BB 5 |0_BE6P_5 M1 | 10BB 3 [0_BE1N_3
F1 | 10BB 5 10_BE6N_5 L1 10BB 3 [0_BE2P_3, DPCLKI0_4
G5 | 10BB 5 I0_BE7P_5 L3 | 10BB 3 10_BE2N_3
G4 | 10BB 5 I10_BE7N_5 N2 | IOBB 3 10_BE3P_3
E1 | 10BB 5 10_BE8P_GCLKIOB_0_5 P1 10BB 3 [0_BE3N_3
F2 | 10BB 5 |0_BE8N_GCLKIOB_1_5 R1 | 10BB 3 |0_BE4P_3
F4 | 10BB 5 10_BE9P_5 P2 | IOBB 3 I0_BE4N_3
G6 | 10BB 5 [0_BE9N_5 M3 | 10BB 3 10_BE5P_3
F5 | 10BB 5 |0_BE10P_5 N1 | 10BB 3 10_BE5N_3
H6 | 10BB 5 I0_BE10ON_5 M2 | IOBB 3 I0_BE6P_GCLKIOB_4_3, D4
G1 | 10BB 4 |0_BE1P_4 N3 | 10BB 3 |0_BE6N_GCLKI0B_5_3, D5
H2 | 10BB 4 |0_BE1N_4 K4 | 10BB 3 10_BE7P_3
H3 | 10BB 4 I0_BE2P_4 LS | 10BB 3 I0_BE7N_3
H1 | 10BB 4 |0_BE2N_4 K5 | 10BB 3 |0_BE8P_3
J2 | 10BB| 4 10_BE3P 4 L4 | I0BB| 3 10_BESN_3
K1 | 10BB 4 |0_BE3N_4
K3 | 10BB 4 |0_BE4P_4,D2
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KA | BANK BG256 5| Yt B %5 | 88 | BANK BG256 3| Bt A

T2 | 10BB 2 10_BE1P_2 M7 | I0BE 2 10_R3P_2

R3 | 10BB 2 10_BE1N_2 N7 | I0BE 2 [0_R3N_2

T3 | 10BB 2 10_BE2P_2 L9 | I0BE 2 [0_R4N_2

R4 | 10BB 2 |0_BE2N_2 N8 | I0BE 2 |0_R4P_2

P4 | 10BB 2 10_BE3P_2 M8 | I0BE 2 |0_R5P_2

T4 | 10BB 2 10_BE3N_2 N9 | I0BE 2 [0_R5N_2

T5 | 10BB 2 10_BE4P_2 L10 | 10BE 2 [0_R6N_2

R6 | 10BB 2 10_BE4N_2 M9 | I0BE 2 10_R6P_2

R5 | 10BB 2 10_BE5P_2 M10 | IOBE 2 |0_R7P_2

P5 | 10BB 2 |0_BE5N_2 N11 | IOBE 2 |0_R7N_2

P6 | 10BB 2 |0_BE6P_2 R8 | I0BE 2 | N CTQOR 12, LVDS
TX_1IN

Té6 | 10BB 2 |0_BE6N_2 T7 | I0BE 2 '0_REP_GOLKIOR 0.2, LVDS
TX_1P

R7 | 10BB 2 10_BE7P_2 N10 | IOBE 2 |0_R9P_2

P7 | 10BB 2 I0_BE7N_2 M11 | IOBE 2 I0_R9N_2, DPCLKI0_5

P8 | 10BB 2 |0_BE8P_2 P9 | 10BE 2 '0_RION_GOLKIOR 32, LVD
STX_1N

T8 | 10BB 2 10_BE8N_2 T9 | I0BE 2 '0_R10P_GOLKIOR 2.2, LVD
STX_1P

M14 | 10BB 2 10_BE9P_2 P10 | IOBE 2 [0_R11P_2, DPCLK10_6

M15 | 10BB 2 10_BE9N_2 R10 | 10BE 2 [0_R11N_2

R9 | 10BB 2 10_BE10P_2, D6 P11 | 10BE 2 [0_R12N_2, LVDSRX_1N

T10 | 10BB 2 10_BE10N_2, D7 T11 | 10BE 2 [0_R12P_2, LVDSRX_1P

P15 | 10BB 2 I0_BE11P_2 P12 | IOBE 2 I0_R13P_2

R16 | 10BB 2 I0_BE11N_2 T13 | I0BE 2 I0_R13N_2

N16 | 10BB 2 I0_BE12P_2 T12 | I0BE 2 I0_R14N_2

N14 | 10BB 2 [0_BE12N_2 R11 | 10BE 2 10_R14P_2

N15 | 10BB 2 10_BE13P_2 R12 | 10BE 2 10_R15P_2, SCLK

P16 | 10BB 2 [0_BE13N_2 P13 | 10BE 2 [0_R15N_2

M6 | 10BE 2 I0_R1P_2 T14 | 10BE 2 [0_R16N_2, GPLL2_OUTN

L8 | I0BE 2 [0_RIN_2 R13 | 10BE 2 10_R16P_2, GPLL2_OUTP

L7 | I0BE 2 [0_R2N_2 T15 | 10BE 2 10_R17P_2

N6 | 10BE 2 10_R2P_2 R14 | 10BE 2 [0_R17N_2
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45| RE | BANK BG256 5| kit B %n5 | KA | BANK BG256 5| 11 B
M16 | 10BB 1 10_T1 1 H14 | 10BB 1 I0_TE12P_GCLKIOT_0 1
L12 | 10BB 1 10_TEIN_1,GP104 G14 | 10BB 1 10_TE13N_1
J11 | 10BB 1 10_TE1P_1, GP103 G15 | 10BB 1 10_TE13P_1
L14 | 10BB 1 10_TE2N_1, GPLL2IN G13 | 10BB 1 10_T3_1,GP107, ADG1_CH1
L16 | 10BB 1 10_TE2P_1, GPLL2IP F16 | 10BB 1 I0_TE14N_1, GSON, DOUT
I0_TE14P_1, GP106, DPCLKIO
L15 | I0BB | 1 10_T2_1 F14 | 10BB | 1
_0, ADC1_CHO
K15 | 10BB | 1 10_TE3N_1 G12 | 10BB | 1 10_T4_1, GP105, ADCO_VREF
K14 | 10BB | 1 10_TE3P_1 F13 | 10BB | 1 10_T5_1, CSN
I0_TE15N_1, GP101, ADC1_VR
L13 | 10BB 1 10_TE4N_1 F15 | 10BB 1
EF
I0_TE15P_1, GP100, ADG1_CH
K11 | 10BB 1 [0_TE4P_1 E16 | 10BB 1 A
K12 | 10BB 1 10_TE5N_1,GP1013 E14 | 10BB 1 [0_TE16N_1
K13 | 10BB 1 10_TE5P_1,GP1012 D16 | 10BB 1 [0_TE16P_1
J14 | 10BB 1 [0_TE6N 1 F12 | 10BB 1 10_T_1,GP102, ADG1_CH5
J16 | 10BB 1 10_TE6P_1 E15 | 10BB 1 I10_TE17N_1
K16 | 10BB 1 I10_TE7N_1,GPI1011 D14 | 10BB 1 10_TE17P_1
I0_TE18N_1, GP1015, ADG1_GC
J15 | 10BB 1 10_TE7P_1,GP1010 D15 | 10BB 1 Ho
H15 | 10BB 1 [0_TE8SN 1 C16 | 10BB 1 I0_TE18P_1,GP1014
G16 | 10BB 1 10_TE8P_ 1 B16 | 10BB 1 10_TE19N 1
10_TE9N_1, GP109, DPCLK
J12 | 10BB 1 G15 | 10BB 1 10_TE19P_1
0_7, ADG1_CH3
10_TE9P_1, GP108, USRGCLK
H13 | 10BB 1
, ADC1_CH2
J13 | 10BB 1 10_TE10ON_1
H11 | 10BB 1 10_TE10P_1
H12 | 10BB 1 10_TE11N_GCLKIOT_3 1
G11 | 10BB 1 10_TE11P_GCLKIOT_2_1
H16 | 10BB 1 10_TE12N_GCLKIOT_1_1
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45 | KA | BANK BG256 5| fHIij BH 4RS | (% | BANK BG256 5| 11 B
A6 | - - ADC_VDDA G7 | - - VCCAUX
F11 | - - GND_ADC 610 | - - VCCAUX
A2 | - - ADC_VDDD K7 | - - VCCAUX
L1 | - - GND_PLLA2 K10 | - - VCCAUX

B2 | - - GND | - - VCCAUX
B15 | - - GND T6 | - - VCCAUX
c3 | - - GND 8 | - - VCC100
cl4 | - - GND | - - VCC100
D4 | - - GND D5 | - - VCC100
D13 | - - GND D12 | - - VCC100
E5 | - - GND H10 | - - VeC101
E12 | - - GND J10 | - - VCC101
F6 | - - GND E13 | - - VeC101
H8 | - - GND M3 | - - VCC101
HY | - - GND k8 | - - VCC102
J8 | - - GND K9 | - - VCC102
9 | - - GND N5 | - - VCC102
L6 | - - GND N12 | - - VCC102
M5 | - - GND M4 | - - VCC103
M2 | - - GND H7 | - - VeC104
N4 | - - GND J7 | - - VeC104
N13 | - - GND E4 | - - VCC105
P3 T < GND

P14 | - - GND

R2 - - GND

RI5 | - - GND

Al | - - VCCAUX

1. TESH NS, FLASH HiJF 5 VCCI01 #H3%, BANK1 [f1HE EARAET 2. 5V,
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4.6 EF2L25 SIS 2 : XWFN42 < #1LGA42

295 | 8% | BANK | XG42 A1 AG42 5| i Bd %5 | KA | BANK | XG42 Al AG42 5| IR

1 - - GND_ADC 22 | 10BE| 2 10_R2P_2

2 |[I0BE| O 10_L1N_O 23 | I0BE | 2 10_R2N_2

3 [I0BE| 0O 10_L1P_0 24 | 10BE| 2 '0_R3P_GOLKIOR 0.2, LVD
STX_1P

.| . D 2 | oge| 2 10_R3N_GCLKIOR_1_2, LVD
STX_1N

5 | IBE| 0 10_L2N_0 26 | - 2 VCC102

6 |I0BE| O 10_L2P_0 27 | - 2 GND

7 | - 0 VCC100 28 | I0BE | 2 10_RAN_2

8 I0BE 0 10 L1 .0, TMS 29 | I0BE 2 10_R5P_2

9 |I0BE| © 10_L2_0, TCK 30 | I0BE| 2 10_R4P_2

10 | I0BE 0 10_ L3 0, TDI 31 10BE 2 10_R5N_2

11 I0BE 0 10 L4 0, TDO 32 - 2 GND

12 | IBE| © 10_L3N_0 33 [I10BB| 3 10_TEIN_3

13 | I0BE 0 10 L3P_ O 34 | 10BB 3 10_TE1P_3

14 | IBE| © 10_L4P_0 35 [I10BB| 3 10_T1_GCLKIOT_3_3

15 | I0BE| O 10_L4N_0 36 | - 3 VeC103

16 | - 1 VCC101 37 | - 3 GND

17 | - 1 GND 38 [I10BB| 3 10_T2_3, ADC1_CH5

18 | 10BB| 1 10_B1_GCLKIOB_4_1 39 | - 3 VCC103

19 | - 1 VCC101 40 |I10BE| O 10_L5P_0

20 | I0BE| 2 10_R1P_2 41 | 10BE| 0 10_L5N_O

21 |0BE 2 10 R1IN_2 42 - - VCCAUX

1. b3 P7, P36 Zra i a| JIERTE N5 VCCAUX 3E—it T, [t BANKO FI1 BANK3 1) HLJE #1405
VCCAUX FRFF—FL,

2. FEXS T NEB, FLASH HLJR5 VCC103 AHI%E, BANK3 [rHLE ARAK T 2. 5V,

3. ADC_VDDD. ADC_VDDA 7E:t: F N #5 VCCAUX [ & %42

DS400_4.5.9 www. anlogic. com 98

2023. 06



>

SALELF 2 &% FPGA ¥ #BF

4.7 EF2M45 S|B{S 2 : LQFP48

45 | 87 | BANK LG48 5| B8 455 | 282 | BANK LG48 3] 1 BH
1 - - VCCAUX 25 | 10BB| 1 D7, 10_BE4N 1
2 - 0 ADC_VDDA 26 | 10BE| 2 10 R1P 2
3 | 10BE 0 ADCO_CHO, 10 L 0 27 | 10BE| 2 10 RIN_2
4 | 10BE 0 PROGRAMN, 10 _L1N_ 0O 28 | I0BE| 2 10 R1 2
5 | 10BE 0 JTAGEN, 10 L1P 0 29 | - 2 VCel0_2
ADCO_CH1, GCLKIOL 1, LVD
6 | 10BE 0 30 | I0BE| 2 SCLK, 10 R2 2
SRX_ON, 10_L2N_0
ADCO_CH2, GCLK10L_0, LVD
7 |0BE 0 31 - 2 XTALI
SRX_OP, 10_L2P 0
8 - 0 VCCI0 0 32| - 2 XTALO
ADCO_CH3, GCLK10L_3, LVD
9 | I0BE 0 33 | - 2 VCCAUX
STX_ON, 10_L3N_0
ADCO_CH4, GCLK10L_2, LVD
10 |0BE 0 34 | I10BB 3 GP104, 10_TE1IN_3
STX_OP, 10_L3P 0
11 | 10BE 0 TMS, 10_L4N 0 35 | - 3 VBAT
12 |0BE 0 TCK, 10_L4P_0 36 | 10BB 3 GP103, 10_TE1P_3
13 |0BE 0 TDI, 10_L5N_O 37 10BB 3 GP1013, I0_TE2N_3
14 | I0BE 0 TDO, 10_L5P_0 38 10BB 3 GP1012, I0_TE2P_3
15 | 10BB 1 DO, 10 BE1P_1 39 | 10BB| 3 GP1011, 10_TE3N 3
16 | 10BB 1 D1, 10 BEIN_1 40 | 10BB| 3 GP1010, 10_TE3P_3
GP109, DPCLK10_7, ADC1_CH3, |
17 - 1 VCCI10_1 41 10BB 3
0_TE4N_3
GP108, USRCLK, ADC1_CH2, 10T
18 10BB 1 D2, 10_BE2P_1 42 |0BB 3
E4P 3
19 | 10BB 1 D3, 10_BE2N_1 43 |10BB| 3 GP107, ADC1_CH1, 10.T1 3
GP106, DPCLK10_8, ADG1_CHO, |
20 | - 1 VCCAUX 44 | 10BB| 3
0723
21 10BB 1 D4, GCLKIOB 4, 10 _BE3P_1 45 10BB 3 GP105, ADCO_VREF, 10 T3 3
22 | 108B 1 |D5, GCLKIOB_5, 10 BE3N_1 46 | 10BB| 3 GP100, ADC1_CH4, 10_TE5P 3
23 | - 1 VCCIO0_1 47 | 10BB| 3 | GPI01,ADC1 VREF, 10_TE5N_3
24 | 108BB 1 D6, 10 BE4P_1 48 | - 3 VCCI0 3
49 | - - GND_EPAD

1.

S N EE, FLASH HLJE 5 VCC103 #Hi%, BANK3 fHLEANALT 2.5V,

2. ADG_VDDD 7£ &5 F A5 VCCAUX [ 52 4%, GND 2 H1t5 Fy I EPAD #2 N .
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4.8 EF2L45 5|B){S2: UBGA132

S| B | BANK UG132 5| 15 B %S | XA | BANK Ua132 5 B9
A2 | I0BE 0 10_L1P_0O B14 | 10BB 1 [0_TE1P_1
B3 | IOBE 0 I0_LIN_O C13 | 10BB 1 [0_TE1N_1
A4 | 10BE 0 10_L1_0, TDO C14 | 10BB 1 [0_TE2P_1
B4 | I0BE 0 10_L2_0, TDI D12 | 10BB 1 [0_TE2N_1
A3 | I0BE 0 10_L2P_0 E12 | 10BB 1 [0_TE3P_1
C4 | I0BE 0 I0_L2N 0 E14 | 10BB 1 [0_TE3N_1
B5 | IOBE 0 [0_L3P_0, LVDSTX_OP E13 | 10BB 1 10_TE4P_1
C6 | I0BE 0 [0_L3N_0O, LVDSTX_ON F12 | 10BB 1 [0_TE4N_1
A7 | I0BE 0 10_L4P_0 F13 | 10BB 1 [0_TESP_1
B7 | I0BE 0 10_L4N_O F14 | 10BB 1 [0_TE5N_1
B6 | I0BE 0 10_L3_0, TCK G12 | 10BB 1 [0_TE6P_1
A6 | I0BE 0 10_L4_0, TMS G14 | 10BB 1 [0_TEG6N_1
C8 | IOBE 0 10_L5P_0 G13 | 10BB 1 I0_TE7P_1, GCLKIOT_O
B8 | IOBE 0 10_L5N_0O H12 | 10BB 1 [0_TE7N_1, GCLKI0T_1
C9 | 10BE 0 10_L6P_0 J12 | 10BB 1 [0_TE8P_1, GCLKIOT_2
A9 | 10BE 0 10_L6N_0 J14 | 10BB 1 [O_TE8N_1, GCLKIOT_3
B9 | IOBE 0 10_L5_0, JTAGEN J13 | 10BB 1 [0_TE9P_1
C10 | 10BE 0 10_L6_0, PROGRAMN K12 | 10BB 1 [0_TE9N_1
A10 | IOBE 0 10_L7P_0 K13 | 10BB 1 [0_TE10P_1
C11 | 10BE 0 10_L7N_O K14 | 10BB 1 [0_TE10N_1
A11 | 10BE 0 10_L8P_0 L14 | 10BB 1 [0_TE11P_1
B12 | 10BE 0 10_L8N_O M13 | 10BB 1 [0_TET1N_1
B13 | 10BE 0 10_L7_0, INITN M12 | 10BB 1 [0_TE12P_1
A13 | 10BE 0 10_L8_0, DONE M14 | 10BB 1 [0_TE12N_1
c12|10BB| 0 10_LE9P 0 N13 | I10BB | 1 10_TE13P_1, GPLL2IP
A12 | 10BB 0 I0_LE9N_O N14 | 10BB 1 [0_TE13N_1, GPLL2IN
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45 | 8% | BANK UG132 5| i3t B 45 | 8% | BANK UG132 5| B4 BH
P3 | I0BE 2 10 R1P_2 L3 | 10BB 3 10 BE1_3
M3 | IOBE 2 [0_RIN_2 M1 | I10BB 3 10 BE1P_3
P2 | I0BE 2 I0_R2P 2 M2 | I10BB 3 10 _BE1N_3
N2 | I0BE | 2 10_R2N_2 K1 | 10BB | 3 10_BE2P_3, D4, GCLKI0B_4
N3 | I0BE 2 10 R3P_2 K3 | 10BB 3 10_BE2N_3, D5, GCLK10B_5
P4 | I0BE 2 [0_R3N_2 J3 | 10BB 3 10_BE3P_3,D6
N5 | I0BE 2 10 R4P_2 K2 | 10BB 3 10_BE3N_3, D7
M5 | 1I0BE | 2 10_RAN_2 F1 | 10BB| 4 10_BE4P_4
M4 | IOBE 2 [0_R5P 2 F3 | 10BB 4 |0_BE4N 4
N4 | IOBE 2 [0_R5N_2 J1 | 10BB 4 |0_BE5P_4, D2
I0_R6P_2, GCLKIOR_O, LVDS
N6 | 10BE 2 J2 | 10BB 4 10_BE5SN_4, D3
TX_1P
10_R6N_2, GCLKIOR_1, LVDS
P6 | 10BE 2 H1 | 10BB 4 |0_BE6P_4, DPCLKIO_3
TX_1N
10_R7P_2, GCLKIOR_2, LVDS
M7 | IOBE 2 H3 | 10BB 4 10_BE6N 4
TX_1P
10_R7N_2, GCLKIOR_3, LVDS
N8 | IOBE 2 G3 | 10BB 4 |10_BE7P_4, GCLKI0B_2
TX_1N
P7 | 10BE 2 10 R8P_2 H2 | 10BB 4 10_BE7N_4, GCLKIOB_3
N7 | IOBE 2 [0_R8N 2 E1 | I0BB 5 10_BE8P_5, DO
P9 | I0BE 2 10_R9P_2, LVDSRX 1P E2 | I0BB 5 10_BESN_5, D1
N9 | I0BE 2 10_R9N_2, LVDSRX_1N E3 | 10BB 5 10 BE9P 5
P8 | I0BE 2 10_R10P_2 F2 | 10BB 5 10_BE9N 5
M8 | IOBE 2 [0_R10ON_2 G2 | 10BB 5 10_BE10P_5, GCLKIOB_0
M9 | I0BE 2 10 R11P_2 D1 |0BB 5 10_BE1ON_5, GCLKIOB_1
N10 | 10BE 2 10 R11N_2 C1 |0BB 5 10_BE11P_5
M10 | 10BE 2 [0_R12P_2, GPLL2_OUTP C3 | 10BB 5 I0_BE11N_5
P11 | I0BE | 2 10_R12N_2, GPLL2_OUTN B1 [ I0BB| 5 10 BE12P 5
M11 | 10BE 2 10 R13P_2, SCLK B2 | 10BB 5 I0_BE12N_5
P12 | 10BE 2 [0 _R13N_2
N12 | 10BE 2 10_R14P_2
P13 | 10BE 2 10 R14N_2
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%S| 282 | BANK UG132 3| i 8 %S| AL | BANK ua132 3l B 9
A8 - 0 VCC100
B10 | - 0 VCC100
c5 - 0 VCC100
D14 | - 1 VCG101
H14 | - 1 VCC101
L12| - 1 VCC101
M6 - 2 VCC102
N11 - 2 VCC102
P1 - 2 VCC102
L1 - 3 VCC103
G1 - 4 VCC104
D3 - 5 VCC105
A5 - - GND
B11 - - GND
D13 - - GND
D2 - - GND
G2 - - GND
H13 | - - GND
L13| - - GND
L2 - - GND
P10 - - GND
P5 - ~ GND
c7 N\ - NC
A 3 - VCCAUX
A4 | - - VCCAUX
N1 - - VCCAUX
P14 | - - VCCAUX

DS400_4.5.9 www. anlogic. com 102

2023. 06



R

SALELF 2 &% FPGA ¥ #BF

4.9 HERER

4.9.1 XWFN42 Ft2E 31 4%

Nd2
0 Nd
42 | 3p 1 4P
1 ] &®0000000Pd ], sympoL | MILLIMETER
2 \ | O T < 0Ol= MIN | NOM | MAX
R O th N A 0.50 | 0.55 | 0.60
i 8 bz, 8 b*42 b 020 | 025 | 030
N o
——-——'%—-——-—-“ Y = -9-——-%—-——-9_ D | 410|420 | 430
| O S I O
) eJ E 4.10 | 420 | 430
| 0 | o
' D2 | 3.10 | 3.20 | 330
| 5 ‘ B E2 | 3.10 | 320 | 330
| = qjmoopoooc § —— : :
a 4 N 3,15BSC
. e K
Eroem mme - Nd2 3.85BSC
TOP VIEW BOTTON VIEW Ne 3.50BSC
Ne2 3.85BSC
e 0.35BSC
k 0.20REF
h 0.20 [ 025 | 0.30
|
i | <
SIDE VIEW ek L5 3 aT
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4.9.2 LQFP48 FHaEHI4%

D
D

1 12 36 4 25
48 f:u:r 13 37 = s 24
D2 o i
@)= = =
o | =1 1
= 2 o | [ o i}
2 E g = El E
== — ==
=yl = =0 =
THTTT H‘H’maa | —
MILLIMETER
SYMBOL
MIN NOM | MAX
/ \ A ral = 1.60
of Jﬁmmmumum# At Joos| _ Jouis
c A2 1.35 | 1.40 | 1.45
A3 0.59 | 0.64 | 0.69
b 0.18 5o 0.26
F'A3
_ bl 0.17 | 0.20 | 0.23
[ | ““I‘ ¢ o3| _ [o17
~~§\\ = 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 690 [ 7.00 | 7.10
eB 8.10 — 8.25
o — ¢ 0.50BSC
B 7, I} L |o40| — | o065
BASE METAL tj
- L1 1.00REF
WITH PLATING
DETAIL: F SECTION B-B 0 0 =y 77
1 l'l’:]II/ .4 s(:v,\:ll D2 Ez
130x130 3.10REF | 3.10REF
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4.9.3 LQFP100 £ 2 #0 4%

R0.30 TYP
AL AROUND
0.20 Min.
0.
o
o
< o [ ] ] ‘
Lad
G g 5
g ol
qd A.10~0.20 ©|B
e N
SEATING. n n S
PLANE ‘:“ e
z L
L1
b
#]as@][c[a-8]o]
DETAIL Y
|
I | o
J W DIMENSON LIST ( FOOTPRINT: 2.00)
A s/ s DIMENSIONS REMARKS
Side View 1 A WAX. 160 OVERALL HEIGHT
b 2 | A 0.10£0.05 STANDOFF
I m 1.40£0.05 PKG_THICKNESS
4] D 16.00£0.20 LEAD TIF 1O TIP
51 0 14,00£0.10 PKG LENGTH
._I R N/ 6] E 16.0040.20 LEAD TIP TO TIP
7 e 14.00£0.10 PKG WIDTH
b1 - 8] L 0.6010.15 FOOT LENGTH
FRIE 1.00 REF. LEAD LENGTH
10 T 015558 LEAD THICKNESS
nl n 0.127+0.03 LFAD BASE METAL THICKNESS
TION N— 12] « 0~ FOOT ANGLE
SECTION N-N 3] b 0.22£0.05 LEAD WIDTH
14| ol 0.20£0.03 LEAD BASE METAL WIDTH
15| e 0.50 BASE LEAD PITCH
16 | H(REF.) (12.00) CUM. LEAD PITCH
17 | ooe 0.20 PROFIE OF LEAD TIPS
18 | bbb 0.20 PROFILE OF MOLD SURFACE
19 cee 0.08 FOOT COPLANARITY
20 [ ddd 0.08 FOOT FOSITION
Bottom View
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4.9.4 LQFP144 £ 2E 4%

B
.
) H REF. (4%)
—p[D
4
PIN 1 .
| | .
& |
| |
2 1 = |
iJ : ! = [& |
|
—s T ——— =) O = i i
I | ! [l
| ] |
| = |
SEATING M
: I : PLANE
. | .
i .
f e : LGLEELL LGLE L B b
) uc:uig = D} (#x) [ el
T Top View bbb [H]A-B[D

DETAIL Y

DIMENSION LIST { FOOTPRINT: 2.00)

S/N[ ST DIMENSIONS REMARKS
1] A WEH. 160 OVERALL HEIGHT
2 | Al 0102005 STANDOTT
3| A 1.402005 PKG THICKNESS
¢ D 22.00£0.20 LFAD TP T0 TF
5 Dl 20.00£0.10 PG LENGTH
G 22.00£0.20 LEAD TP T0 TP
b 7 El 20.00£0.10 PKG WIDTH
| 8L 0.6020.15 FOOT LENGTH
3 0 1.00 REF. LEAD LENGTH
wl T 0.15438 LEAD THICKMESS
L b | = nim 0.12720,03 LEAD BASE METAL THICKNESS
12| a [T FOOT ANGLE
13 b 0.22+0.05 LFAD WIDTH
SECTION N-N 4| bl 0.2020.03 LEAD BASE METAL WIDTH
5] e 050 BASE LEAD PITCH
16 |5 (REEJ | (17.50) CUM. LEAD PITCH
17 | oo 0.20 PROTILE OF LEAD TIPS
18 | bbh 0.20 PROFILE OF WMOLD SURFACE
19 | cec 0.08 FOOT COPLANARITY
20 | odd 0.08 FOOT POSITION
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4.9.5 LFBGA256 £ H1 4%

2X[S]aga[C
& 8] = ET DETAIL B
PIN 1 CORNE ij [ v
1 23 45 67 8:9101112131415 16 1515141312”t$$ﬂ 7 6 5 4 2
3
A ¢oo0oooedlocoool oeTs
. Ooooooooocooo%y SYMBOL] MILLIMETER
c LASER MARK 00000Q0000OC0D0 MIN | NOM | MAX
o PIN 1 1.D. 000000000000 GO0O0 |D a | 134 | 122 | 198
E 000000000 OCO0O0O0O0 |E
r cooooocooloooocoooo FFE M |03 ] 056] 0.4
G OOOOOOOOOOOGODO%—j:[ Ej A2 1.02 1.06 1.10
H o 000000000000 000¢ i A3 0.70 BASIC
J QoOo0COQOQOCoCCOCOO0 |¥
K 000000000000 GO0O0 |k c [os [o36 [ 040
L 0000000000 C000O0D0 L D 16.90 | 17.00 [ 17.10
M 0000000D0OCO0GO0O |M D1 15.00 BASIC
N QooCco0QoOoOQlooCcOoOoQOO N E 16.90 |17.0D‘ 17.10
P 0000000000 C0O0O0O0O0 |P
[ 0000000 0OCCOO0O0O0 |R E1 15.00 BASIC
T FJOODOOOOOOOOOOOﬁ + € 1.00 BASIC
I E O b 0.45 [ 0.50 [0.55
DETAIL A TOP VIEW BOTTOM VIEW L 0.75 BASIC
e aaa 0.10
coe 0.20
ddd 0.12
— ] A2 . cee 0.15
T T TrT rmvmvmys ,ﬁ A3 r T 0.08
i
SEATING PLANE 7 SEATING. PLANE
Al
DETAIL A(2:1
3 2 1 _—PIN 1 CORNER
Al
O O |A [ TZee@ClAlE
C
00 |B E@]C]
[C
256X2b
DETAIL B(2:1)
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4.9.6 LGA42 i 314&

=ERE
2%
=1 FIN 1 CORNER
PIN 1 CORNE 'T' > {El @ .
= |
42 41 403933.5?353534&3 ‘ ' 334 35 36 3738 39 40 41 42
1 I 32 hJ 32 DUD gooooo I
2 31 3 L3 O 2
3 \ ! 30 30O ! | 3
4 usmkum 29 29 |3 | O 4
5 FIN ft LD 8 28 |3 O s
g 2 Dl — 15 - —r— - —— b1
7 26 26 [ O 7
8 | 25 25 [ | O
N 24 -] O
10 ' 23 th 23| = Wi
22 "
I ZFPa000ooogopS
1213141516 17 18 19 20 21 [ |aoalA| 212019 181716 1514 13 12
2% h——
| I
TOP VIEW BOTTO IE
SYMBOL MILLIMETER
Mt NOM MAx
A 0.52 0.58 0.64
Al 0.40 BASIC
[+ Q.15 0,18 0.21
D 4.10 4.20 4.30
D1 3.50 BASIC
E 410 | 420 | 4.30
E1 3.15 BASIC
eoelc] e 0.35 BASIC
_L | L1 015 0.20 0.25
SEATING PLANE AL | | A L2 | 025 | 030 ] 035
f c_} } L3 | 265 | 270 | 2.75
h 0.05 REF
C
aaag 0.10
SIDE_VIEW cee 0.15
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4.9.7 UBGA132 Ef3EHM4%

Dimensions in Millimeters

BOTTOM VIEW

&
M 11210 7 1) s . b} 2 1

jgoooooooooooos\
000000000000 00
00000000000000
000 000
000 000
000 000

—©00 " 000
000 000
000 000
000 000
000 000

0000000000000 0
—© 0000000000000

—OOOﬂOO(rOOOOO(r(ﬁJ_

2

NE

<]

(N
@ .05@[c]

- la

w m = eomuEmaNNo 0@ =
[z]
L=

1//] oob | C

O] aaa | '

I}][>

TOP VIEW

P>-{2]

s

VAR

A A AT AT AT AT A A~ a A aA-s A

éij>>K§_ng£J ea

SIDE VIEW A,
sYMBOL MIN. NoM. MAX.
a 0.90 1.23 1.33
a1 0.13 - -
a2 - - 1.10
D/E 8.00 BSC
M/N 6.30 B8C
0.23 BSC
b 0.23 0.30 0.33
e 0.30 BSC
aaa - - 0.10
bbb - - 0.10
dad - - 0.08
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5iTHER

*5- 1 HHSHES
B eS| BERREE BHERA
EF2 L 15 BG256

BRG]

< ELF2 7%
m R

> L BB
< M ik MCU-M3
ERER =
< 15 1500 frkF*E

(&

& 25 2500 BrkFE
> 45 4500 R FE

B OEPREET. CGETRDGD

< LG LQFP, lead free < BG LFBGA, substrate
< XG XWFN, lead free < AG LGA
< UG UBGA,

> # SIEL (144 $5 144 51, 256 15 256 511D

S 1 Tk (TJd = -40 - 100 C)
% C mMk(Ty=0-85C)
B FLASHZE

< P NEFLASH{Z R

L IER
< B HHIJE
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EF2 L 15 LG100 B

BslR — | HLE Y
ELF2 FPGA B L
FLASH {5 &
S P NE FLASH S E
L BB

M Pk MCU-M3

HREARE

15 1500 A% ST |

25 2500 Ak XG42  XWFN42

45 4500 A% AG42  LGA42
LG48  LQFP48
LG100 LQGFP100
LG144 LQFP144
UG132 UBGA132
BG256 LFBGA256
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BEER

H fiAs Biriex

2017/10/15 | 0.1 | kKA IR

2017/12/11 | 0.11 | 1820 10 & X, B FEm e X

2017/12/20 | 1.0 | 124 10 H2E 0452 X

2018/1/11 1.1 | BB 10 B0 e S, iin b i sk

2018/1/18 | 1.2 | Bk
2018/1/26 | 1.3 | ¥ BGA256 2%
2018/1/27 | 1.4 | B SR, EHATAEER
2018/2/25 | 1.5 | IS RER
2018/2/28 | 1.6 | BB XWFN42 5 {5 B
2018/4/12 | 1.7 | 34/0 AST £ 1444
2018/4/18 | 1.8 | B LQFP144 5|, H&H1 LAFP64 5| IS &
2018/4/24 | 1.9 | 121E ERAM128K SR UHT, SRR 5 51 G B R SIREA RS TR A X
2018/5/16 | 2.0 | ¥sHI LQFP48 14, 1557 Thfe ik
2018/5/23 | 2.1 | X LQFP48 R~F, &k Thae ik
2018/5/31 | 2.2 | ¥NJNALIE MR AR B A A i A
2018/6/7 | 2.3 | MK ADC AH% BANK HE L4 iR ik
2018/6/19 | 2.4 | B3 10BB VIH H{E. B PLL AN E £k
# 3.2 3 A IA; 3.1, 6 WiIIGHERR ADC_VREF 5| il
2018/6/27 | 2.5

2% 2-8— 3 Hi 10BB Emulated LVDS ¥ HifHAY

SEHT T AU PR R I B R REAT B (5 5 AL PEAR R (Y i

2018/7/4 2.6 i
TG 2,14 75 0SC. 0SCD IV %y H i iy B

2018/7/12 | 2.7 | &2 T 10B Fj/#5r AR . Bk 1K 2-8- 1ELF2 SCREHLSbRiHE
2018/7/18 | 2.8 | 11 10BB/10BE {15 /7%, 1EocRits =

2018/8/3 | 2.9 | fE2k 10BE STRFH Hiimbrie

2018/8/10 | 3.0 | MIBR PLL ZhASHC B AH ik

2018/8/16 | 3.1 | MIBRTIINE . ZhaSmehfRefis, 2ok 10B #iid. B85 R
2018/8/24 | 3.2 | HEH7 DCS #EAEALA S

2018/8/30 | 3.3 | Higk ADC & HH 51 AFGEAR UL, B IRy 250 A

2018/9/11 | 3.4 | G— k4K, B0 PLL. OSC {# fHEEIN. 10 5] BI7E AL B it A rh (IR 2535 1
2018/11/20 | 3.5 | f&IE TRUE LVDS %!~ & &

2019/1/4 | 3.6 | ¥s/iN LVPECL it N &% &Mz FL i

R 3-1-15VID i\ 2 77 L PR ifE s
2019/2/12 | 3.7 AN 2.9. 7 1K) JTAG I RN JTAG B 7 A RS 25
RN 3.1, 3 FEAME B B SR K AR
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H# A BiTiex
MHIBRE 3-1-1. 3 3-1-2 1 VCC;
2019/2/18 | 3.8 MR P 3-1-1 Ll B Ve B P, MHIBR VOO b F R £y
MIBRZ 3-1-8 WAZ LRI N AL B R F AR, et P R 22K
MR 4-1-1 51 JAE SCRIEN 4 VG Hifiidk ;
2019/2/20 | 3.9 | MBRAUHLIEAHREIR, BB NAAAAL i e L & 2000->1500
¥4 EF2M45LG48 it 7 JIZ 3 GND PAD {4 49 IR I LQFP48 534 5| {5 B &
2019/2/27 | 4.0 WINFE 3-1- 8 ELF2 LVPECL HEFF#:1FE 14
MIBRZE 3—1-  10BE HEFFFAERAE 5 A v 50 Tt 2 R o & 2 R IR AT
FEVR TN 0SC K J52 R 15 1
FER 3-1- 18 ELF2 LVDS HEFFERAE SRR INZE A i N R IR K T 500mV B, H g
A8 A1 R BEL )3 R 150 A
B 3-2- 5 s 1/0 Hz I PERESR A+ LVPECL 24 VCCIO0 3.0->3.3V
2019/3/29 | 4.1
1B 2-4- 1 DCS FEAFH\ BUFGMUX se | 13 5 3F i it 4t
WNg 3-1- 5 EF2L15/45LG144 & EF2M45LG144 & EF2L15LG100 #/)Mit 32
3K\ % 3-1- 6 EF2M45LG48 f/MitFLEIR | % 3-1— 7 EF2L25XG42 & EF2L25AG42
/MR ER
PLL @il /INEor A, IRPEAL S . i IR AR R S s e B, 8 B AR
2019/4/22 | 4.2 | KRETF; LEIARIAERIAE Sy ERAM, 122 ERAM9K L K; 2k 4 s il i
oA 22 i P&
T2 3-2- 3 ELF2 #4411 PLL 4%
2019/4/25 | 4.3 -
& 1E EF2M45L.G48 7| JH1 51| 2 H ) 2 43 bR i
BEHr# 3-1-  ADC A& Ui
RS I H R LS 1- 1+ LVDS % H
HHr#64% 2-8- 3 Emulated LVDS 7% HifH{H
BRR 3-1= 3 HERF R ACERAE 2 A b rRR G2 AR e d /IME
FEHr R 3-1— LVDS HEFFA5AE 2 A vt HoASE o Y
MHIB& HSTL, SSTL, GTL ¥isiihnifE, MIFR MINILVDS, PPDS Z/r bRk Fr
2019/5/27 | 4.4 | K 2-9- 4 ELF2 JTAG I JE A% %
TR 3-2- 6 ELF2 A0 EAR U P ks %
TEHT 10 BLA AR R 31— L R 31— i AR
MHERZE 3-1- 15 ELF2 2844 10BE it 1/0 AnifiHikS # LVCMOS33 20mA, LVCMOS25
16m, LVCMOS18 12mA %y H i B I (g 3k Y 2%
T ftBGA256 B (5, BAM.G R E
M5 PLL BhAS AR —T5
2019/7/3 | 4.4.1 | fE25 POR A< BANK fiz/MiLHL IRy 1. 5V
WINE 2-1-4 Disram [R5 A\ 78 5 IV BIEER LRI BUSI AR, & 2-3-
2019/7/29 | 4.4.2
1 No change iy . K 2-3— 2 Write Through 5=y, K 2-3—- 3 Read
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H3# A BiTiex
Before Write fEFCIHTE
HHIER NBNBC B,  INITTN AZ 5 45 0 ST BN 25 H A XS B[R] 225k
2019/10/25 | 4.4.3 | ¥ ADC HH G (it L R 1) 1] 88 41 R A fHt ol B R 7y
R T, Wit Jtag BE flash $¥, tok AT R T2T 100K
2019/11/25 | 4. 4.4 | fE1E EF2L45LG144 1235 P142. P143 5] JI 22 /3 AR AR 1 A 1%
I N30y i 5 ) B R S S (R SR 1), 92 T /N PR e i) ZEE s
&4 BGA256 2% K12, K13, LQFP100 Ff2% 20, 21, 144 325 55, 56 iG]
2019/12/30 | 4.4.5 |
PRI, ARG ] A 4 0
EF2 2% FPGA L E &R F N B, kR SP1 #:1 I AHR W]
2020/4/24 | 4.4.6 | H6hN 4.9.3 F1 4. 9. 4 Z5 5308 1) 5] Bk
2020/7/7 | 4.4.7 | )0 4.9. 6 FATEZRW S BT AA: HHTER 1-2;
B 4.8 SIS EA 4. 9. 7 B
2020/8/6 | 4.4.8 | HHE 1- 2 ELF2 FPGA 325 . #8111 132CSFBGA $f 215 15
EHHKTS
MHIBR J5 A LVPECL Ui BH A28, 1440 2. 8. SLVPECL & 714 1t A Al FL %
2020/8/11 | 4.4.9 BB 3-1- 17 ELF2 LVDS HEFEERAE 2%, B9 LVDS33 i th Al th 24
T 3. 1.1 B RANAUE M. SN 3-1-1 S T b, Nk 3-
1= 2 10 S A oA T VPR M. T apdi bl
fE1E 2.8.3 LVPECL =71y, [Eeiudtedy SCWiAh & ik < =5 B DA S i B ik
2020/10/25 | 4.5.0 | E#72.8.1 10B - 4HF T, MR 10BB SCRFHTARE: Hidi 1/0 briferf GTL
P itE
2020/11/26 | 4.5.1 | Hiii EF2L45U06132 $:42(5 5 21K EF2L45U6132 e 275
2020/3/29 | 4.5.2 | MR EESE
2021/4/22 | 4. 5.3 | BT LGAA2 I Hilk%; BB EF2L25XG42 fie /Mt FEEDR s
TR 313 FY, MK 3-1-6 EF2L45UG132 fHk H [ il (14 ik s
2021/5/5 | 4.5.4 TEHT 4.7 =AY, SIS EARE, BECh: 7 RS S, FLASH HEE5 veei03
FHIE, BANK3 fJHLHARIAIKT 2.5V, “;
2021/11/8 | 4.5.5 T 4.9.7 Z, €12, A2 BERIHIGREIE;
2022/3/17 | 4.5.6 T GND 5| 4% : ADC_VSSA FH3y GND_ADC
1. £ 4-1-1 g b 1 150 B 1
2. MR 2. 11 AR IR G A ¢ TS 266MHz” FRIRILRS 1 BH
2022/10/10 | 4.5.7 | 3.7 2. 1.2 i ¢)  /pAiz0 RAM B0 ik 2-1-4  DISRAM HEEIFI ] 2-1-5
DISRAM PN #BHERE], JH7EE 2-1-5 J5 3910 D1 SRAM 45 Pk
4% 3.1, 6 TN BT BN P R
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fRA

BITIL R

5. fE4 3-1-3 Ja By IniE 3 FIyd 4 Ui 10 i 1 PR

6. 76 2.8. 171 “FHEYER (2) 7 FHAN 10 wity 145 A PRl 35 BE

7. 153 2-9-1 Ja ¥ N TCK\SCLK {55 1) 5 H21ji 1

8. 1EIE 2-5-1 Wk N PLL M HEHERE, 7R3 3-2-3 v 4 WIS AL(S 5 %6 B 1 1t
i

9. FEH5 2.9. 10 F5 55— BN mult_bootn 15 5 [ FH PR il

10. M 1. 1 284855 %) BLVDS. MLVDS 2243 Ha~F-hrifk, MR 2.8.1 5 10B
CFEZEFREH ) BLVDS A1 MLVDS, #HlER# 3-2-5 #1[f] BLVDS25. MLVDS25.
BLVDS25E. MLVDS25E #i#%

1. HlER2 2-8-1 1) PCIX33 HLh5ifE, MIFRFE 3-1-5 1) PCIX33 HLhnifE
12. 76 1.1 a2 b S LGA42

13. FEVT IS B P 1 N Y B FLASH {5 8., 5T I 1 B

14, BB 1-1 FI5E 1-2 i) EF2 284 10 #H

15, T 2-9-2 F1k 2-9-3 1 T_c| Fl T_ch IR/ MK

16. T 2-1-4, [HER DISRAM F5Eth (f) wr st A7 3 B

17. RO S5t A

2023/05/11

4.5.8

11658 2.5 AT EH MR EM. N AR AR MR, SR 2-5-1 ELF2 PLL
BRI, W 2-5-1 ELF2 PLL $ih%

2. MR 2-5-2 IBHBEHIE FME 2-5-3 ZhAMB fh gL
PSCLKSEL[2:0124 “1017 | A=tk b AT BN A AHRS (1 S et

3. Hi & 2-5-3 PLL ZhAHEFE AN PLL B 4015 5 Bhs ik

4. i 2-8-3 Emulated LVDS #irth 3R HIFHMZS, 7E#R 2-8-3 [y 1 FhEin
O B 20 BRARHE 5 BA

5. S SCRY T MULT BOOT AHSH#iR 9 MULTI BOOT, FE:# mult_bootn {5 5 4 F%
A rebootn, HREIEREE—EL

6. HUBTEE 4.9. 3 1THIEE 4. 9. 4 5t B R RS

7.0 2-9-6 ELF2 SRAFLERC B AT AINESH EA 245 WEI%, 18 Escoxt
XS] N AT VLR, MIRREE 2.9 12 R “FEEERT U

8. B AP B I R, K TQFP {2154 LQFP, 7E3H3E I 39 0 UBGA
BFRERAY

2023/06/19

4.5.9

1. B3 4530 COLK % i 44 24 SCLK

2. H3H 43 £tBGA JAy LFBGA

3. BE A RE I ROK 10 sl 206

4 L -1 40 B E LUTs. DFFs 11 BRAM %535, FRARHEXS 5%

5. B 1-2 1 LG48 [ POD R ~F B34 7x7mm

6. K 2-1-5 H11) rdo ¥ 1N do

7. MR 2-1-5 o PLL B4 NI B Aiie y [l L A HE B B AR Y L . VCO A

DS400_4.5.9
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H3H A BITIL R

FEl, BT 3-2-3 1) For fit HEB IS 9 2. 34387600MHz, ELF2 Z34¥) PLL
Ak LA A HERR 3-2-3 itk

8. B HTI&] 2-9-10 ()& Jy ELF2 DNA 41

9. %5 2.10 A% ADC FiHe 255 rh ¥ i EF2L45UG132B #41 AN S2 ¥ ADC BB i3t i
10. 3% 3-1-5 [\ R R 1 il EF2M45LG144 2344

1. 3% 3-1-7 (R Erh 8 1N EF2L25AG42 #314

12. 55 3. 1.5 PGIRINKE 235 19 i EF2M45LG144 Fil EF2L25AG42 28 1F

13. 3110 0SC Hr Lo 26 13t B

14. T 2-9-10 ELF2 DNA 432 [T &I FI1&] 2-9-11 ELF2 DNA I /5 &

15. 76 R EL SR A48 0 1/0 i 1 HL AN =5 1 VCC 10 568

WAL ©2023 b it 22 A5 B AR R A IR A 7

REA A F AR, ARMRAAN NEAGHE B D 2l BIEASOR A R B s, AR
AT 2ifle 4 -

SIAA

ISR FFARSE PAEAT R PRI VAT, AR DLBR B 7R, BRUAAR IR 5 B AR 7 30 AR AR A
YRRl ASCEBON R P SR AU S22, B A IS Y 2 R s i 2 Y R %
ERRH T s A SR JE 7R BOAE AT b A5 2 S8 AN B 2 i RHEONS FIT 77 it s 55478 HH AT A I 7 B ER 7
P B B ERALE

LSRR AN E IO A SCRREAT ST BT AP W0 R SRR RRCAS B SCRS, lE I & R B 7
Wt (P3EJY: https://www. anlogic. com) FATEW FEK, AR LA AEIE A RS
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