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1 9T
1.1 ELF BRI

B Nk Flash FIHE EH CPLD 834

Sk 130nm flash [KTHFE T 2
W ikAE 5 k1% Flash

] SCRFHGE BT AR (<L ms)
HASTIFE < 2mA

3.3~2.5V HHIJEME R (Vecext)

3.3~1.2V 10 HJE (Vccio)

B ETFRFEN CPLD A BB E L (PLBs)

A PLB 5 8 MNET 4 My N4k KA DFF Bif7 2t B 8T (LED.
Z AT g2 4 T AU ATk (454% 300 > LE~650 4~ LED

B PLB ik FIREALE 7T SE30 8 M R 4R .

W PLB FITC B RS IR Z Y 32, BEfE0N 4 i RAM

FE M EERE LA B, 844 R

B R, RIEREAMHZS

4/~ 10 BANK, Y HF#GHR

B SZFrbRIE CMOS/TTL #2148, BANKL 32 #2434\, U4~ BANK )3 #F EMULATED LVDS

B ARIES KM eFlash 78

SCH DualBoot, f7fiff 2 BT, FRGUR BN H N et HI A%
HAEA# 1 B, A1 AT A S Flash 774 %5 [A] 16Kbyte
A HAMBEE LR 8, WA A A 32Kbyte

CEE OTP #650, $EMALH P S PRE, eFlash gy nl AT U5 &), APl EE8 b s
eFlash N #B AR

Single-Boot A, P Al ffiH 16K Bytes N Flash #¥[A]

HE 42 7 DNA: SN0 A ME—1) 34 7.0 Fr DNA Fll %/ 8 £ f F* trace ID
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m RERK

o JTAG 1\ (IEEE-1532)
o HLEZNIME AN eFlash f£f IS IR
o EZSPIEM

LI cip

e TQFP 44/100/144 %%

o NHFRHEEZMTIH 10, KA 10
<> 84(100pin F3)
< 120(144pin %)
< 31(44pin H%)

£ 1-1- 1ELF RYEBIR G HIIR

R A MANEREWLUTS) 300 650
43 #i 7 RAM(KDbits) 2K 7K
Vceext H & 2.5/3.3V 2.5/3.3V
F P a] B Flash 2% & (KB) 16! 16!
1/0 Banks 4 4
BRI 110 %0 H 84 120
LVDS i A\ X £ 10 12

% 1-1- 2 ELF &5I$t%E

100-pin TQFP 84 84
144-pin TQFP 120
44-pin TQFP 31

i A
1. PMIRAEGE TR R, N5 32KB eFlash o1 16KB 4% 8 F T2, FH P Al {d FH I 4 1 16KB
251

2. RIAERE TS KNI, Fi /AT LU 3 32KB eFlash 2],
1.2 ELF CPLD B4 HiAENL

2 ELF 2% CPLD ##t, @A TARRA . IKTIFERT 4 CPLD 1. AHHLXARESAF T 21842
A RAM SR, T2 10 SCHE. SRR RESCRSRE, (45 ELF 3G ElfE . Tk, H2es
AT OB AR BEOYE . RGIEHIZLThEE. ELF 234F 30FF OTP 45X, Al 1ms YLk b5 3)
RESE & T | FaL A (103K 14038 BTy 1l A3 R 2 4 I FH 43 o

Sl
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2 ELF ZEa#hit

ATZRFETO BANK-O
A 4 4 & 4 & 4 12 14
Y Y VYV VY VY VY Y VY V¥
«» P |P|P|P|P|P|P|P|P lem
«» P | P | P|P|P|P|P|P | P e»
«» P | P |P|P|P|P|P|P|P lem
q ™ P |P|P|P|P|P|P|P | P -»
o AJ
" e P | P | P| P | P | P|P|P| P e %
EE 1
10 | ¢ o -l 10
«» P | P | P|P|P | P|P|P|P w0
BANK
P les P PP P|P|P|P|P|P e
«» P | P |P|P|P|P|P|P|P lem
7 S W S A A
Y -«
32KB |eflaghfZfik s

L A
TEEN T ZMFEI0 BANK-2

2-1ELF S#H4EHIER
ELF RFIZR1F B K@ EAE (PLB) FEFIR R O BT, Hu N H 22 s o0 A 7585 7 032 . ELF
PAEFET eFlash 1.2, WHEBEERCH 32K BYTE AES K AFfgds, F P aTLUE JTAG #2045 eFlash.

ELF 5/ 10 F 44 BANK, Hr BANK-1 [f] 10 300 7 £ M E S 0 HE, U4 BANK ¥
¥ EMULATED LVDS #iH .

2.1 PLB &3k

Al gmFEZ AR (PLB) J%MRAT/HNHAG s —4EFES1], A PLB B dwfE Hi%E (routing) FIHAT
FEThAESL (Programmable Functional Block, PFB). PFB #& CPLD [ a] 4 feThfei% 0. ELF 2$44 P &8
PFB mJszBl: #%, HR ROM IZhig LG 5 8ifF DFF.

ELF PFB 7 AW E: MPFB Al LPFB. H:ME—AN[A] i/ : LPFB A~ B A 404 20 RAM (distribute RAM)
ThiE. PFB W62 4 4 SLICE, %5 0~3. SLICE 0,1 5 MSLICE %%, SLICE 2,3 &4 LSLICE 7!,
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FCO
¢ — —PHB
LUT4& Carry& ||
RAM E DFF [T
/|\
LUT4& Carry& | | [
RAM DFF
\ Slicd 3
— E ™
. LUT4& Carry& 1)
Routing& - DFF
Switch LUT4& Carry& | | L]
\ RAM DFF
Slicé 2
- BOX < icd
— ™
LUT4& Carry& ||
RAM E DFF [
/|\
LUT4& Carry& ||
RAM s DFF [T
\ Slkice 1
= ™
LUT4& Carry& ||
RAM E DFF [T
/|\
LUT4& Carry& ||
RAM E DFF [
¢ | ——/Slicd 0
FCI

2-1- 1 AT 4RT2ThEEsE (PFB) &4[E
2.1.1 PFB #{EfE5%

MPFB F 4 Fi#fEf: #25, HAR, 74 RAM fl ROM.
LPFB 5 3 FiffERizt: Z%, HAF ROM,
m BEES

AT, PFB T LUTA BC B R 4 AL &2 AR, ER 4 AN REFR AT DA X A Ak
KLY PFB WK LUT 3R] LU Py f i HH 4 & vRER UB R I B R

m ERER
AR SLICE W E PR st B S BLRIE . =3 SR RE, &4 PLB AL 8bit SHARE
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. ASCRRMSARZ A ik, L, WIEEEBRRINARERE, R, DU .
R AHAR PFB B 2 1 S EL R B A0 B [ AR B A
B AR RAM R

MPFB 1] it & b, — 4> MPFB AJfiC & f% 32x4 (4 B X 1 RAM (— 5 /—[14%).. £/ MPFB
HATTSLIR M Y R, el PLSEELE D RAM.

B ROM &R
FrE SLICE 7E LUT 245 ~rf HA/E ROM #:xX, FFml LUl ki B ROM HI{E -

2.1.2 5178

PFB W44 SLICE & 2 ML E ZF 745, mIBiF LUT B 8ok B HIEM ML . F 788
it B L T -

B DR BT (DFF)  BHCPEAEBIfE S (LATCH)
W SRR AL R SRR R A 0 SUE AL 1

B SLOAD UjRefi#& A Tyke

B & 75§ ] ClockEnable g

B CLKJ/CE/SR 3Z#F LTSN F/0/1 ik 4%

2.1.3 5% (Routing)

Al g FE EIESLIL CPLD PN DI REH 2 0] 15 5 A& 5 . ELF R A4 WA 3 & M BE R,
AFGLL IR T o . LRZErh s DL RS T ELk . ELF RY) HIEL 43 A Zrhas, M sLil s s 54
AR FERE T e 8.

Vertical

channels\ PFB PFB

-

v

channdel

RSB
Horizontal
\. i channels . i

PFB PFB

Local RSB
[ 2-1- 2 ELF E #5244
PFB A& 5 i@ id /K- P il iE %Dﬁﬁ B A4 . PFB W] DL B B2 3R 3h /K /3 BLE I - 38 18 2 (7@ channel
RSB(routing switch box) ATV, @8 _FALHiH{E S @it local RSB i3 A\ PFB.
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2.2 F#FERIESHER

ELF R 5158 PHAT 2/ At 8 /44 F1 A SR b\ I, 494 R e B 220 0 B 1) clock N«
S35 TR FE O B X th T B 2 10

ELF 51 I B UL 0 8 AMIAEIR . AL, TLRER A RN Bh/AS 5 % . AR /A 2 2%
REBS N CPLD #AMBIUURALSE —MImitERl. R, ICIRANN BRERISIRL (55, R 45 I bt v
TR S . /A % 7T BRSP4 (04— PFB. 10B  DFF U, [ 2-2- 144
T2 BN CMUX [\ 8.

GCLKIO_L[1:0] [ >—
GCLKIO_B[1:0] [ >—
GCLKIO_R[1:0] [ > —4—>
GCLKIO_T[1:0] [ >—m— 8
Local Array [ >—m——

& 2-2- 1 £FEFh CMUX BN &R

m FAEERE (DCE)

BNAS BT B8 (DCE)SH fu Vi FH P i@ R | ) A s il I B I 28 . 4108 @ i g 25 b, BT iz i) o
RSB AL, TR ThEE
I 90 i

2 Ry IS ) 2% SR B B4 — AL PRB 41, &3 8 A4 Rt i N PFB F1) IR i iy 428 AF 22 Ty
B —Z 14 R It bR DAE AN I 57 5G4 DL 44 DI FE

GCLKIO_T[1:0] [ ] 0B

10B 10B

PFB

GeLkio_Ltg A GCLKIO_R[1]

GCLKIO_B[1:0] [ ] 108

2-2- 2 ZFI TR
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2.3 mIANFHIZE (10L)

2.3.1 MINEFRS

N OEZ . (IOL) AR &5 A7 as FORARBE s 11, R LB Y B AZ Lo 32 ] DAAR 2 PR 45
B o BN BT A T 48 B R G S IR B TR N Bl R A B A ) o E IR AR D RESE A 4 58 1 X I XN

BV EAE (GDDR) S £

» Ql

’ L Progidly —D

GCLK

2.3.2 MK & 1FsE

Qil
D Q D Q
> —>
DFF1 DFF3

n__/
<

Qio

DFFO

& 2-3- 1 A FFRHEE

D
D — |—.QO
D Q
D Q

B NS (1OL) H (Ko A A7 4% R AR B Py A A% 0o 32 48 3 iR 1/0 45 I

TS—]TQ

_j Q1% 0o

TS —D Q
D/L
GCLK —p
DFFO
DO D Q
D/L
—
DFF1
D1 D Q
—
GCLK DFF2

D Q

>
I_CDFF3

[ 2-3- 2 it HFF R AEE
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2.4 AmthZEAHE (10B)

2.4.1 &
ELF B A AT & 58 B VE I /O IRBhas M iicas, nl SCRMER B2 iOpRiERE 1. SRR D Re
78 5 L 54 B R R R Y P AR
B4 10B BEHIA L fth A =AU g . X LKA AT UM /0 FRifERCE .
W /O FRdE (LVCMOS. LVTTL. HSTL. SSTL. GTL. PCD
B BANKI IO SZHZ A (LVDS) , U4~ BANK #J37#F EMULATED LVDS %t}
I0B SCHF Bk HPARAER [FIINF,  10B SCHF DR T 2L 0
W OB RE T
B #ii Slew Rate V7
I ot vl N A N S Vi = IR
B PCI Clamp f#ifig

B Bus Hold ZhRs{tifE

VCCIO VCCIO
N
TQ © \l%
Programmable Optional
Pull-up PCI Clamp
DQ D Driver PAD
Programmable Optional
Pull-down Bus Hold
PADI iBuf
DIFFI IN & VSSIO VSSIO

2-4-1 X 10B RESKHIZIEMSEHIEZNEE
% 10B HEER: 1OL H B2 Xy, 2285655 N ff H 247U, nTHTEdEM 10B =
AP,

DS200 2.5 www.anlogic.com 8
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2.4.2 10 BANK

ELF #8444 4 4> 1/0 4 Bank 0~3. Fr& M Fakm 0 (FE JTAG ) FIFHF 10 EH, AR 4t
BARBEMTTH 0. AT AMA 1 TS mE LVDS Z AN . & 110 XM VCCIO
fHEH,

Bank 0

Core Logic

€ ueq
[ yueq

Bank 2

& 2-4- 2 10 L RE=E
2.4.3 A 5V AN
ELF 1/O AT LA TAEAE 1.2-3.3V KR, AREEEBI SV FiN. W 5V BHIEE S IREF] ELF 4%

PERIHN , 75 EEANE R B BHATST IT ELF 1/O AR PCI AL — MR T 4 N\ i 1 325U 81 ) oL P P 380 25 7F
ZAVEH N, WA 2-4-3 .

vce VCCIO
PCI
Clamp &
i | vecio
I
R
PAD NV PAD iBuf
—{ B v
. v )
5.0V Device ELF Device

2-4- 35V MINIRE) ELF 8814

DS200 2.5 www.anlogic.com 9
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HLPE R (EAKA T PCI AL M (O BRURRE A8 1) P IS FRLIAUARF IR L3R 2-4- 1

N FESV HIN, E VCCIO HE TAELE 2.5-3.0V {U . 1/0 8845 K2R 4554 B & A VIMAX=3.7V,
&% H VCCIO=25V, N —#k% FHE% N VDIO = VI - VCCIO =33 - 25=0.8V. IDIO @0.8V =
2.85Ma, R=(5 - 3.3)V/2.85mA =5960hm.

3= 2-4- 1 PCI A — R E BV RS

Vp (V) Imax 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

TEf NG 505y 800KHz 26 T, HIALIE R o5 B e AR BB AP, 7 ELF Beliom il i an
&l 2-4- 4~ 2-4-5 iR

B AP R=330 Ohm, _EFHAFE]N 7.8ns, RB&EEFIEIA 12ns, LK 2-4- 4

DS200 2.5 www.anlogic.com 10
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REDH ELF R FPGA BT

£
o 8.00 v
=
o
@
0
< .00V
m
=
o A e W KAt TR A g g
w
z V. it At 4.00 Vv
il
> 2.00 v
A e 0.0V
-2.00
-4.00 v
-6.00 V
A -8.00 v
-156ns -10.6 ns -3.60 ns -600 ps 440 ns 940 ns 144 ns 184 ns 244 ns 294 ns 344 ns 1
@[ﬂ [5.00 ns/ |[2.3964 ns | @ T J;l]

. 20.0 GSa/s |[1.00 kpts ||

[6.00 GHz| @182V |

200v/ [o.ov ®200v/ |Joov oi;l]

8.00 W

6.00 v

|S?9ﬂ |EDIH2A | SE3W 3W

¢

4.00V

o
-

2.00V

-2.00V

-4.00 vV

-6.00 vV

-8.00V

-18.8ns -14.8 ns -9.83 ns -4.83 ns

8¢ 1

170 ps 517 ns 102 ns 152 ns 202 ns

[5.00 ns/ |[5.1708 ns

252 ns 302 ns 1

2-4- 4 5V INIRE) ELF 8412 0mE 2 @R=330 Ohm

DS200 2.5
2019.03

www.anlogic.com

1

Confidential



ALOGIC

REDH ELF R FPGA BT

B HFFEEHH R=560 Ohm, _EFFAFAN 12ns, T FEEFE] N 21ns, WL 2-4-5

7 T T [ (200 Gsa/s | [2.00 kpts |~~~ (6,00 Gz | @224V

@[0 (10.0 ns/ |[27.7500 ns

o 8.00V
=
@
&
w
<= 6.00V
m
= -
o f’M' e r " -
g A 4,00V
. J
7]
™ / 200V
it 0.0V
-2.00 W
-4.00 W
-6.00 WV
Y -8.00 W
-222ns -122ns -225ns 775 ns 178ns 278 ns 377 ns 477 ns 57.7 ns 67.7 ns 717 ns 1

8.00v

6.00V

|seaw 222 [ Sean 3

4.00V

2,00V

-2.00 v

-4.00 v

-6.00 vV

-8.00 v

-22.2ns -122ns -225ns 775 ns 17.8ns 278 ns 377 ns 477 ns 577 ns 67.7 ns

777 ns 1

[# 2-4- 5 5V M ANIRE) ELF 25 A/ T BEE @R=560 Ohm
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2.5 ELF CPLD {i%EcE 48R

ELF CPLD & 32 Mlic & /730, ELF CPLD & IrEECE 51 JIER A 7 10 54, 5 5| e
e B 58 S 2 AR F P v B A 4 3 i N AR R R B, P el R TD 3R A4H7E EIf
Attr option i BECE S TR .

ELF 24t Amim ik oy =0
B JTAG 30 AIXS B eFlash BEAT AL, 7T EH N A 3 SRAM

B CPLD LHH#E: O alF CPLD, A& ELEINE:0 H I eFlash AL, g [a] &%
Pe<ims, SCEL_EHEHED T AR

B APEE MSPI AT R ER

B Dual Boot BLE, HILME N eFlash INEAIAL, nF KM, <M eFlash B4M spi Flash %K
FH=AZ AR AR

< 2-5- 1ELF B BRI A5 B

i B
SFL MSPI Dual Boot
ARG B RH - JTAG
HMCER | AMEESPI | XUEHJEE)
PROGRAMN 2H PROGRAMN
INITN HH INITN
DONE HH DONE
TMS TCK
JTAG 2H TDO TDI
JTAGEN
MOSI 2H MOSI-
MISO 2H MISO
SPICSN 2 H SPICSN
SCLK 2 H SCLK
AR EERIAES:

B EHHESSIE (PROGRAMN), WEEHy 7 HfH
B ESEASIHE (DONE), JWumFigsmt, paBts b e fH
B EERERS AONITND, JRImITFERE L, A ERTs Fdy B fE

1 EIf Attr option FFRJ L4y 518 B J& 14 program_pin_persistn. done_pin_persist #1 init_pin_persist &
YeERE 10 BERH 10

DS200 2.5 www.anlogic.com 13
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K% LOGIC RN ELF &% FPGA BUEFMR

B ELHES:
B I FREHEEAEES| B (TDI, TDO, TMS, TCK, JTAGEN)

B SPI Bkt (SPICSND
B SPIEHER T (MOSD
B SPI RN (MISO)

B SPI A g (SCLKD

251 BLERT

ELF CPLD S ¥F 4 Fc B 550, 4512 SFL, MSPI, DUAL BOOT #=UF1 JTAG i BB, fic B AE
A TD & X, 5 N FLASH f#) EIf Attr option H (R R IE 3647

ELF %% CPLD H ELF-300 11 ELF-650 Bt B i K44 11K BYTE.

2.5.2 AL ERFzE

ELF CPLD 7 BB EL B R T LAy = A0 . 56, B B EAEEH RGRNE ARG
BEANEAL B SEAF NS SRR E R, RGP A A FREC ELS B ER, HIaatsela,
CPLD JHR#IEZBCEHIRE AN, SAZMIE, CPLD #ENEH RBIHEB

1 iR

ELF & f EHUE, ARG ELLVIGEREA REENTCE FEARE . 55h, A QR 2 0o i
BAHE T #, fifk PROGRAMN JFUT)E, RGNV, WiatbidfEd, CPLD RHiskR A &L
AEE R, BANETFTRE.

2. MEFHEEAN
ELF WAL e, INITN (5 528 A m S, it B - i B 200 1 46 5\ ELF CPLD.

INITN {5 538 N %, CPLD H4E EIf Attr option H' Boot_Mode i & it B % =X . JTAG At B AL
FE INITN A5 528w 5, AT LAFEARATIN [A) s N

3. BB
ELF ERT AR EEIE S A 5, BENEEERE. ELF CPLD 33 EE 52 Ll FIhhg:

1) BJ¥ DONE {55 . DONE {55 MIRH T2y i T2 7s ELF CPLD A 58 sAE iC & s 2R
— ELOR A T T 20 VA B 52 i o

2) FEMAR IO fERE(S 5 GOE. I/0 fiRE(5 S GOE MR, REMMHRENTA 110 E A,
3) BieEREL/ELES  GSRN, FSRVFITA HIilA SR YE - @R IR .
4) BIRAEREMEREE S GWE, STVFFTA I RAM Flfil Ak S RER 5 N

DS200 2.5 www.anlogic.com 14
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E? LOGIC RN ELF &% FPGA BUEFMR

2.5.3 MIPI ELE&ER,

£ MSPI 120, ELF CPLD 2y SPI #1424t 4 A~ H{5 5 SCLK, MISO, MOSI #1 SPICSN, H
SCLK {55 #24tm4, MISO {55 &HimAN, MOSI 551 (tEd4, %52, SPICSN & SPI
Jrik. 7E EIf Attr option "1 & boot_select & MSPI &, SLF-MSPI, ELF CPLD f#i ¢ MSPI fit & 150, J:7E
P B BORF IR 2 10 /E N ICE 10 1

ELF CPLD 5 i SCLK #r H SRS Fe & 50 Fr » B B0 Fr 8 Eeas 7 30 4 25 ELF CPLD 8 F [ MISO
5}, ELF CPLD & Fr 7R SCLK 1 LS H2U 4, DONE $i ik i B 5E i, WAL B d R E
R, 230 INITN 25 R,

MSPI 1 R I8 SCLK HI N R 887~ 4E, FI Al Lk E SCLK iR E . (O H E RN SCLK
BRAINE A — AR, F 7 o] LB TD BR824 SCLK 4%, SCLK A i [ M\ 2MHZz~40MHz.

SPI Flash %45 7] L# F 22#% CPLD F#4kidid JTAG 7EZ S5 N, R 2-5- 1 ffon, ta] MEH
LHRRES TEEES A

K] 2-5- 1 /& MSPI it & J5 Ni% 2K,  PROGRAMN 15 5 #5247 ELF CPLD Et &, H:r INITN Al
DONE {5 5 iR T 4 55, Wakar Ly EBE, DONE 5548, £ BRI, &G TAE.
Hic B P an e 2-5- 2 Fios.

VCCIO
ELF CPLD
NE
SPI INT Master SPI
Serial D¢ MOs|
Flash Cs|< SPICSN
TMS ]
C SCLK TCK .
TDO L}
Q MISO 01 -
VCCIO
PROGRAM JTAG Cable Header
PROGRAMN %

[& 2-5- 1 ELF CPLD MSPI g & /53¢

SPICSN |
012 3456 7 8 910111213 26 27 28 29 30 33 32 33 34 35 36 37 38 39 40 41
SCLK qg[\nﬂnﬂqggggnn-nﬂnﬂnrm\f\f\fﬁﬁ
mmmmmm d- 24 bit add P
MOsI X 03 EENC
MsB MsB Data out 1 Data out 2
MISO High-2 76543210EXE
MSB
2-5- 2 MSPI Bt E & BT E
DS200 2.5 www.anlogic.com 15
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E? LOGIC RN ELF &% FPGA BUEFMR

I
I I
T WA a Vel aVaWaVa iy aVataWaWaWalal
| I
I |
PROGRAMN \ [ i H

INITN ! !
MISO X 0 ) L) (n_
DONE | I

2-5- 3 BITR BRI FE
MSPI Ft & 757 K R 2-5- 3 iz, PROGRAMN K5, INITN 15 SRR, Foml TG
WItEk, K2 Ims fG S A WIIEHSERG INITN B2 5 B-F, BCEIFM, CPLD 7ER B A R S
Hlls, TEFCEEMZ )G, DONE S5, FoRACERT, O G TAE.

2.5.4 SFL(Self Flash Loader) 8 &l EE R

Self Flash Loader 1302 ELF CPLD ) 2 N, Z At sin T
B> BOM BUA: ANTEEANG Ak S, 83T A eFlash £7ff 1 &
B Zeth TERRREPARAR I, wTRARS T B, B b
B IR BT EGE R R AR Ims, 20 T P R 3R

VCCIO

ELF CPLD
DONE

INIT SFL
" =
™S L]
TCK LI
TDO LI
DI LI

VCCIO

PROGRAM JTAG Cable Header
PROGRAMN

2-5- 4 SFL B EE

DS200 2.5 www.anlogic.com 16
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E? LOGIC RN ELF &% FPGA BUEFMR

2.5.5 Dual Boot &3

VCCIO

ELF CPLD
DONE

SPI T Dual boot
Serlal D [€ MOSI
Flash Cs|< SPICSN
™S m
C SCLK oK .
» TDO ]
Q »| MISO ks :

VCCIO
PROGRAM JTAG Cable Header
PROGRAMN

2-5- 5 ELF CPLD Dual Boot Bt E 5=
J7 P eFlash 7324 2 B 73 (8] CFM/UFM. CFM R SRAFAERC B A7 3. UFM FHSRAE il £ s
B, 2 UFM 17 P BCE A9, ELF CPLD nJ i & 4 Dual Boot IRZs; 24 CFM H [ Ay fic & 2k
Wos, BEE ZhBkE S UFM FIAZEAT T %K. Dual boot #52X AT LAFE R Fl 7 Wit AT Sk, 78 —ANAC B3
PRI DL, 8 o — AN B A B 3 A

7 4h Dual Boot fi & 77 st AT LK SFL Al MSPI 45 &7 —ifE . XAHEBE BT, Tl E N E L
WM N B eFlash 1) CFM HIAEC &, Wi R A EBECE KM, ELF 2238 MSPL M AMEREC & .

2.5.6 JTAG FLEER

ELF CPLD #2fitbrifk JTAG 11, L@ JTAG J7\#HT AL E . JTAG J5 UL & f2ilid ELF 4 4
BLE S (TDI, TDO, TMS, TCK) #HTH). JTAG Bl BHFE INITN 558G, ANER BRI
fif, BE HAMBAEERE SRS, JTAG $n] Dusd fis & B Ac B 2, 2N ITAG L E B A
JTAG #4L LT Dy fg:

B Ji4k SPI Flash 4w

B 54 SRAM ZifE

B} eFlash CFM/UFM 5 & % 2
B} eFlash EIf Attr Option 25

JTAG BC B %% USB F#iZk, BiA TD #ikdksr, wllEd R EERERS. ELF SR
TDI, TDO, TMS, TCK &&E H5[/. 7E EIf Attr option #% & JTAG_PIN_PERSISTN=Disable, TDI,
TDO, TMS, TCK7EM PR 10, fEXFEOLN, WIRFHEREATH JITAG £211, wLAME
F JTAGEN 5 iz, Z[H JTAG 5142 AL

DS200 2.5 www.anlogic.com 17
2019.03 Confidential



gLOGI C REDH ELF R FPGA BT

2.6 OTP IhgE

F P AR PEAE FH 75 3R %) CFM/UFM/SRAMI/ATTR #E5E — IR A 9w fe . JEIT ¥ & EIf Attr option
CFM_OTP, UFM_OTP, SRAM_OTP il ATTR_OTP J& kS B, 15 B 5 % W H A I A e M 4 PR B 'S

2.7 FEIER

ELF CPLD £ 50ms, 5ms #10.05ms 344 b HLAEIR %8 . F 7 Al @it 13 & EIf Attr option ' POR_Delay
JE MRS, ERIAA 0.05ms.

2.8 (REBRACE X

ATTR_SEC: EIf Attr option 32 7 ELF CPLD L E M REf 2 4z ikt &, Hh ATTR_SEC=Yes i 444
1E32EL EIf Attr option 5 %03 .

DNA: ELF CPLD 5| A\ DNA Ififig, % ELF CPLD #{44 — 42 fiME— 1D, iX 42 {7 ID 45 34
PLRART AR ), FEAE I R E . FAMG 8 T 472 EIf Attr option ' DNA_MSB, i/ kiE . TD ¥t
PALEZEL DNA 19 1P, FH P el DUl %) bt DNA R 7 S R 80, kst B P 16 R A R4 T 4R

PS40 S A2 5%E 7 SRAM fil CFM 424k )5, SRAM Fl CFM [Fi e /E b
0k, RS FEREE T URM B2415E0 )5, UFM it et gizi 1k, ELF CPLD #AZ0{E eFlash
PR HERR 5 A e BB P i B 2 Ak T

2.9 NEBIRZ% 2

ELF CPLD W5 OSC 4Rz as, LERM T MEAH] . % OSC fth & — M didsfa, War
BEF P . P AT LUE R A 1P ELF_PHY_OSC  SKASEFiZI & . 1% IP (A0

module ELF_PHY_OSC (osc_dis, osc_clk);

input osc_dis;

output osc_clk;

parameter FREQ = "60"; // 60, 30 MHz

endmodule

MABEHL AT DL HiZ 1P AT LA H 30MHz A1 60MHz PN Bl AT R , 451 e %3 1 parameter 2407 & -
I B AR RE FE RN, KM +30%, BT LLZ AR OR AT /R il (s, i S

PRI LA PIAME S, 24 osc_dis v 0 N ISl ; osc_clk & OSC 7 #ias it , AILLE
EUH B A

DS200 2.5 www.anlogic.com 18
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eLOGIC

REDH ELF R FPGA BT

3 ERZ R

WA, BAUNME RE M T A — Rk T 2o HE RIS m M B Rt . T S8 9 s
X I AR

3.1 ERBESHM

3.1.1 EREXEEE

*31- 1 RAREWNHEE

SYMBOL 2 ¥ ® /b & K 1 VA
VceexT i By HL YR -0.5 3.75 \V]
Vcceio 1/OLKZ) it He FE -0.5 3.75 \Y/
V, HIHA EE -0.5 3.75 \Y,
VESDHBM AR 5 H 8 L 42000 \Y
VEspcom L2 AR 5 HL S, L 4200 \Y
Tste {Ef IR -65 150 C
T g R -40 125 C

T L bR T i 2 5 SO ACA PSR « S (R TERRUE (] R R R 2 50 2
F, (BRSO SR ZEUE R N I RETE R o 5 IR0 R MR P B T 0 7 R R A4 0 2 (T
LRSI, BRI RS TIBIT, S/ BRI Tt
3.1.2 HFERBRIERM

% 3-1- 2 HEF R ARIRIERM

SYMBOL Z ¥ B | BB | BRK | B
Vecext? T By LR 2.25 25/3.3 | 3.465 \Y
IOt @ 3.3V 3.135 33 3.465 \Y;
IOt @ 2.5V 2.375 2.5 2.625 \%
Veeio® VOt A+ @ 1.8V 1.71 1.8 1.89 \Y
IOt & @ 1.5V 1.425 1.5 1.575 \Y;
IOt & @ 1.2V 1.14 1.2 1.26 \Y;
Vi IER/R PN ENES -0.5 — 3.6 \Y;
Vo iR 0 - Vcceio \Y
. [iEN4 0 — 85 T
T gh IR
Tolk -40 — 100 C
TramP YR 2275 5 10 — 100 V/ms
IDiode PCl-clamp HE R — — 10 mA
1. #RHETAERESRFTA 110 1) VCCIO 0 A% B2 47 H iR
2. FRAFAERER VCCEXT 0% e iy R
3. Prffam N gz ds i VCCIO fit
DS200 2.5 www.anlogic.com 19
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gLOGI C REDH ELF R FPGA BT

3.1.3 FarS AR 12

3= 3-1- 3EATSHIRER

Symbol 2 ¥ = 1 L iR v
o ELF-300 3 mA
lvecext ¥ 0y HEL YR
ELF-650 3 mA
. ELF-300 0.6 mA
lveeio 1/0 4HHJR, @Vcecio=2.5V
ELF-650 0.6 mA

L ZRPBER T E AR, |IRT (T =25C) (A A e IS

2. MRUEDNE ST, SRR RR AR, SEPUIES T, R R MR ARE /0 SI
ERAEI, R VO BXA) RS R IR .

3.1.4 IR
% 3-1- 4 FASHRAIE !
SYMBOL 2 ¥ ® K L:NY DA
liorIN(DC) DCHLIR, #/NI/0 1 mA
liorIN(AC) ACHLRE, F/MI0 8! mA

1 HRZEARETHKT 10ns.

3.15 FEEE{NBEHE

% 3-1-5 B ENBEEHE

SYMBOL Z ¥ B | BB | B X L: N IV
VccexT PORUP Vceext b BRI B 1.95 2.0 2.05 \Y/
VCCEXT_PORDN Vecexr i A I R1{E - - 18 \Y

3.1.6 /0 BB S4F4E

DS200 2.5 www.anlogic.com 20
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NLOGIC

REDH ELF R FPGA BT

% 3-1- 6 HEFEKBRIERMN

SYMBOL Z % M| BRAB | B K| BA
he, lik DA SN CERY 0=V|=Vcci0o-0.5V -10 — 10 uA
lin i N FRL R Vceio-0.5V =V =V iy max - — 150 UA
lpu 1/O 55 b4 it 35 — 250 uA
Ipp 1/0 55 Hi it 35 — 250 uA
IBHLS BRARFr 0 4EFF IR 40 — — uA
IBHHS BARRF 1 4EFr IR 40 — — uA
IBHLO SVZRIRFE 0 oS WL 0=VI=Vccio - - 350 uA
IBHHO SVRIRFE 1 oS5 W 0=VI=Vccio - - 350 uA
VBHT SRR FE A R HESP - VIL_max - VH_min \Y
Vcei0=3.3V,HYST=Large — 500 - mvV
Vceio=3.3V,HYST=Small — 250 — mV
Vceio=2.5V,HYST=Large — 400 — mV
it 5 A A Vceio=2.5V,HYST=Small — 200 — mV
Vst YN Veeio=1.8V,HYST=Large — 350 — mV
Vceio=1.8V,HYST=Small — 170 — mV
Vceio=1.5V,HYST=Large — 380 — mV
Veeio=1.5V,HYST=Small — 190 — mV
3.1.7 /10 EMEE
# 3-1- TELF B4 ERBE R
SYMBOL 2 ¥ QFP FBGA B Ar
Ciots ENERRABE 7 6 pF
CioLr VW SR=g L TP RS 8 7 pF
3.1.8 =47 /0 BF4514
% 3-1- 8 HEENRIERK
Z K R PR %A BN | BB RK|BAM
Vip, Vi LPNGI Vccio=2.5 0 — 2.4 \Y
Vip NS 100 350 800 mV
Viem i NSRS Vceio=2.5 0.05 — 2.35 \Y
Iin LETANGER Esl:huns — — +15 uA
3.1.9 Bif /0 EREFHHE
DS200 2.5 www.anlogic.com 21
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K% LOGIC RN ELF &% FPGA BUEFMR

% 3-1- 9 ELF =54 Eum /0 trERE

Vi (V) Vin (V) VoL &K | Vou B/D | loo lon
P
B/ B’A BN B V) V) (mA) | (mA)
4 -4
8 -8
LVTTL33 0.4 Vccio— 0.4 12 -12
-0.3 0.8 1.9 Vccio+0.3
LVCMOS33 16 -16
24 -24
0.2 Vcco—-0.2| 0.1 -0.1
4 -4
8 -8
0.4 Vceio— 0.4
LVCMOS25 -0.3 0.7 1.7 Vccio+0.3 10 -10
12 -12

0.2 Vceio—-02| 01 | -0.1

4 -4
0.4 Vccio—0.4 6 -6

LVCMOS18 -0.3 | 0.35*Vccio | 0.65*Vccio | Vecio+0.3
8 -8

0.2 Vccio—-02 | 0.1 -0.1

0.4 Vccio—0.4
LVCMOS15 -0.3 | 0.35*Vccio | 0.65*Vccio | Vecio+0.3 6 -6

0.2 Vccio—-02 | 0.1 -0.1

0.4 Vccio— 0.4
LVCMOS12 -0.3 0.35*Vccio | 0.65*Vccio Vccio+0.3 4 -4

0.2 Vccio—-02 | 0.1 -0.1

PCI33 -0.3 0.3*Vccio 0. 5*Vccio Vccio+0.3 0.1*Vccio 0.9*Vceio 15 -0.5
PCIX33 -0.3 0.35*Vccio | 0. 5*Vceio Vccio+0.3 0.1*Vccio 0.9*Vcecio 15 -05
3.2 XREBSFHE
AEAHML ELF O M EABE I ERE S, BT S8 L R F A Rt SR, e
DS200 2.5 www.anlogic.com 22

2019.03 Confidential



A?LOGIC RN ELF &% FPGA BUEFMR

BOFIEATERESH, IS MR T B HAE R A T IS BRE A
3.2.1 B ppiERE

3 3-2- 1 HEFRIRTPRIESRE

e A8
# B AL
3 4 5

ELF-300/650 300 250 200 MHz

3.2.2 /0 ZEOM%EE

= 3-2-21/0 EOMEE

a0\ AR v # R = 3PN B Ar
BRAHANRR
LVPECL33 LVPECL, Emulated, VCCIO = 3.0V 150 MHz
LVDS25 LVDS, VCCIO =25V 300 MHz
LVTTL33 LVTTL, VCCIO = 3.3V 150 MHz
LVCMOS33 LVCMQOS, VCCIO=3.3V 150 MHz
LVCMOS25 LVCMQOS, VCCIO =25V 150 MHz
LVCMOS18 LVCMOS, VCCIO =18V 120 MHz
LVCMOS15 LVCMOS, VCCIO =15V 100 MHz
LVCMOS12 LVCMOS, VCCIO =12V 70 MHz
PCI33 66 MHz
PN TR S
LVPECL33E LVPECL, Emulated, VCCIO = 3.0V 150 MHz
LVTTL33 LVTTL, VCCIO = 3.3V 150 MHz
LVCMOS33 LVCMOS, VCCIO=3.3V 150 MHz
LVCMOS25 LVCMOS, VCCIO =25V 150 MHz
LVCMOS18 LVCMOS, VCCIO=1.8V 125 MHz
LVCMOS15 LVCMQOS, VCCIO =15V 100 MHz
LVCMOS12 LVCMQOS, VCCIO=1.2V 70 MHz
PCI33 66 MHz

3.2.3 BLEHRLRFN JTAG #Hg

% 3-2- 3ELF S8 T HIRR 1%
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ANLOGIC

REDH ELF R FPGA BT

TEER ® /M ;i R K B fr
F AT SPI(MSPI) 2.5 — 20 MHz
JTAG — 10 — MHz

% 3-2- 4ELF % JTAG B F &R

Ziinc] Z ¥ & /D R K B fir
tice TCK JA#A 40 — ns
ticH TCK ey H3~F I ] 20 — ns
ticL TCK K HL T~} [A] 20 — ns
tipsu_ToI TDI &AL [A] 1 — ns
tiPsu_TMs TMS % 7 (] 3 — ns
tipH JTAG iy LR FF I 8] 10 — ns
tirco JTAG ity 1B o 1) HH 2 B — 15 ns
tipzx JTAG i 1A 25 1 38 e BEL e 45 i ) — 15 ns
tipxz P25 A7 2% 1 ST ] — 15 ns
tissu PHCEFAE A ORI [R] 5 — ns
tisH B BT 25 AT 4 8 SN ] 10 — ns
tisco BT A A7 A I A 214 e — 25 ns
tiszx BB AT A7 i e BE 214 280 — 25 ns
tisxz B AF A S A 8 3 P — 25 ns
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K% LOGIC RN ELF &% FPGA BUEFMR

4 5| pFnE %
4.1 5| R XAnF

= 4-1- 1 SIBIE XN

Bl B2 77 18] # 2
&I’ 1/0
NC — | &R
GND — | M. EUUITA I R — .
Veciox — | VO HHE. BE— VO AFTA M IR .
Veeext — | LR
BCES 5
TCK fN | TCK NI ST 4 e
TDI A | LR .
TDO i | LR .
TMS YN UR IS EEY T FwrEE
TTAGEN ~ JTAG BURAZEHIRE, iR JTAG ¥ A E H -
JTAGEN=1, JTAG fll#i%, JTAGEN=0, JTAG Jii{F i 10
PROGRAMN BN | BREARN, KA
DONE )| AR ERE S, (ERE ERUE S e, R
INITN e | BB ERS T, it mRostE S i E, BimIT.
SCLK Bt | MSPI R BB S o
SPICSN i | MSPI R #B ik
MISO N | MSPI F##5 CPLD %d4 A\, Flash Zdfdith .
MOSI it | MSPI R i CPLD #difanit, Flash ZEdA .

4.210 fpE#n

10 5k |o FifE BANK
i n - %ﬁj\ﬂ’z'@
T---top L---left e XT ZEGT R G

AR N
Bl 25 43 5%of N---ZE 73 %] N;ﬁﬁ
NULL--- % 43 5%t P---22 73 %t P Jii

B---bottom R---right
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ANLOGIC

RED ELF R FPGA BT

4.3 BREBEEM
F+ 4-3-1 BIFBESIMCRE
Power EF1A300 EF1A650 EF1L300 EF1L650
VCCEXT 13,63 13,63 35,90 35,90
VCCIOO0 80,80,94 80,80,94 92 92
100TQFP VCCIO1 59 59 60,74 60,74
VCCIO2 31,45 31,45 41 41
VCCIO3 9 9 10,24 10,24
VSSIO | 10,32,46,60,79,93 | 10,32,46,60,79,93 | 12,25,42,62,75,93 12,25,42,62,75,93
GND 11,65 11,65 40,84 40,84
Power EF1A650 EF1L650
VCCEXT 19,56 ,126,136 21,52,93,129
VCCIOO0 116 117,135
144TOFP VCCIO1 82,100 82,98
VCCIO2 46,64 38,63
VCCIO3 9,25 10,26
VSSIO 10,26,47,54,65,83,99,115,135 11,27,37,64,83,99,118,136
GND 1792 16,59,88,123
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A?LOGIC RN ELF &% FPGA BUEFMR

4.4 EF1L300. EF1L650 3|BiAA

LQFP100

%5 | BANK 51 R B %5 | BANK 5| A B
1 3 10 L3 31 2 I0_B 2, TDO
2 3 10 L3 32 2 I0_B 2,SCLK
3 3 10 L 3 33 2 I0_B_2, TDI
4 3 10 L 3 34 2 I0_B 2, MOSI
5 3 10 L 3 35 2 VCCEXT
6 3 10 L 3 36 2 I0_B_2, GCLK5
7 3 10 L 3 37 2 I0 B 2
8 3 10 L 3 38 2 I0_B 2, GCLK4
9 3 10 L 3 39 2 I0 B 2
10 3 VVCCIO3 40 2 GND
1 3 10 L 3 41 2 VCCIO2
12 3 VSSIO 42 2 VSSIO
13 3 10_L_3 43 2 10_B_2
14 3 10_L_3 44 2 I0_B_2, PROGRAMN
15 3 10_L_3, GCLKY 45 2 I0 B 2
16 3 10 L 3 46 2 I0 B 2
17 3 10 L 3 47 2 I0_B 2, INITN
18 3 10_L_3 48 2 10_B_2, PWRDWN
19 3 10_L_3 49 2 10_B_2
20 3 10_L_3 50 2 I0_B_2, DONE
21 3 10 L 3 51 1 I0_REON_1
22 3 10 L 3 52 1 I0_REOP_1
23 3 10 L 3 53 1 I0_REIN_1
24 3 VCCIO3 54 1 I0_ RE1P_1
25 3 VSSIO 55 1 I0_RE2N_1
26 2 I0_B_2, TMS 56 1 I0_RE2P_1
27 2 10 B 2 57 1 I0_RE3N_1
28 2 I0_B 2, TCK 58 1 I0_RE3P 1
29 2 10_B_2, MISO 59 1 I0_RE4N_1
30 2 I0_B_2, SPICSN 60 1 VCCIO1
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ANLOGIC

RED ELF R FPGA BT

%5 | BANK SR %'~ | BANK 51
61 1 I0_RE4P_1 91 0 IO TO
62 1 VSSIO 92 0 VCCIOO0
63 1 IO_RE5N_1 93 0 VSSIO
64 1 I0_RE5P_1 94 0 IO TO
65 1 I0_RE6N_1, GCLKP_2 95 0 IO TO
66 1 I0_RE6P_1, GCLKP_3 96 0 IO TO
67 1 IO_RE7N_1 97 0 IO TO
68 1 IO_RE7P_1 98 0 IO TO
69 1 I0_RESN_1 99 0 IO TO
70 1 I0_RESP_1 100 0 IO TO
71 1 I0_RE9N_1
72 1 I0_RE9P_1
73 1 I0_REI0ON_1
74 1 VCCIO1
75 1 VSSIO
76 1 I0_RE10P_1
77 0 I0_TO
78 0 I0_TO
79 0 I0OTO
80 0 I0OTO
81 0 I0OTO
82 0 I0_TO
83 0 I0_TO
84 0 GND
85 0 IO TO
86 0 I0_TO
87 0 I0_TO
88 0 I0_TO
89 0 IO TO
90 0 VCCEXT
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A?LOGIC RN ELF &% FPGA BUEFMR

LQFP144

%5 | BANK 51 R B %5 | BANK 5| A B
1 3 10 L 3 36 3 I0 L3
2 3 10 L 3 37 2 VSSIO
3 3 10 L 3 38 2 VCCIO2
4 3 10 L 3 39 2 I0_B 2, TMS
5 3 10 L 3 40 2 I0 B 2
6 3 10 L 3 41 2 I0 B 2
7 3 10 L 3 42 2 I0_B 2, TCK
8 3 10 L 3 43 2 I0_B 2, MISO
9 3 10 L 3 44 2 I0_B_2, SPICSN
10 3 VCCIO3 45 2 I0 B 2
11 3 VSSIO 46 2 I0 B 2
12 3 10 L_3 47 2 10 B 2, TDO
13 3 10 L 3 48 2 I0 B 2
14 3 10 L 3 49 2 I0_B 2,SCLK
15 3 10 L 3 50 2 I0_B 2, MOSI
16 3 GND 51 2 I0_B_2, TDI
17 3 I0 L3 52 2 VCCEXT
18 3 I0_L_3, GCLKY 53 2 I0 B 2
19 3 10 L 3 54 2 I0 B 2
20 3 I0_L_3, GCLK®6 55 2 I0_B 2, GCLKS5
21 3 VCCEXT 56 2 I0 B 2
22 3 10_L_3 57 2 10_B_2
23 3 10_L_3 58 2 I0_B_2, GCLK4
24 3 I0 L3 59 2 GND
25 3 10 L 3 60 2 I0 B 2
26 3 VVCCIO3 61 2 I0 B 2
27 3 VSSIO 62 2 I0 B 2
28 3 10 L 3 63 2 VCCIO2
29 3 10 L 3 64 2 VSSIO
30 3 10 L 3 65 2 I0 B 2
31 3 10 L 3 66 2 I0_B_2, PROGRAMN
32 3 10 L 3 67 2 I0 B 2
33 3 10 L 3 68 2 I0 B 2
34 3 10 L 3 69 2 10 B 2, INIT
35 3 10 L 3 70 2 I0_B 2, PWRDWN
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A?LOGIC RN ELF &% FPGA BUEFMR

%5 | BANK 51 i 9 %5 | BANK 51 B EA
71 2 I0 B 2 108 1 I0_RE14P_1
72 2 10_B_2, DONE 109 0 IO TO
73 1 I0_REON_1 110 0 IO TO
74 1 I0_REOP_1 111 0 I0O.TO
75 1 I0_REIN_1 112 0 IO TO
76 1 IO_RE1P_1 113 0 I0O.TO
77 1 I0_RE2N_1 114 0 IO TO
78 1 I0_RE2P_1 115 0 IO TO
79 1 IO_RE3N_1 116 0 IO TO
80 1 I0_RE3P_1 117 0 VCCIOO0
81 1 IO_RE4N_1 118 0 VSSIO
82 1 VCCIO1 119 0 IO TO
83 1 VSSIO 120 0 I0O.TO
84 1 I0_RE4P_1 121 0 I0O.TO
85 1 I0_RE5N_1 122 0 IO TO
86 1 I0_RE5P_1 123 0 GND
87 1 I0_RE6N_1 124 0 I0_T_0, GCLK1
88 1 GND 125 0 I0O.TO
89 1 I0_RE6P_1 126 0 IO TO
90 1 I0_RE7N_1, GCLK2 127 0 10_T_0, GCLKO
91 1 I0_RE7P_1, GCLK3 128 0 I0_T_0,JTAGEN
92 1 IO_RESN _1 129 0 VCCEXT
93 1 VCCEXT 130 0 IO TO
94 1 I0_RESP_1 131 0 IO TO
95 1 IO_RE9N_1 132 0 I0O.TO
96 1 I0_RE9P_1 133 0 IO TO
97 1 I0_REI0ON_1 134 0 IO TO
98 1 VCCIO1 135 0 VCCIOO0
99 1 VSSIO 136 0 VSSIO
100 1 I0_RE10P_1 137 0 I0O.TO
101 1 I0_RE1IN_1 138 0 IO TO
102 1 I0_RE11P_1 139 0 IO TO
103 1 I0_RE12N_1 140 0 I0O.TO
104 1 I0_RE12P_1 141 0 IO TO
105 1 I0_RE13N_1 142 0 I0O.TO
106 1 I0_RE13P_1 143 0 IO TO
107 1 I0_RE14N_1 144 0 IO TO
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A?LOGIC RN ELF &% FPGA BUEFMR

4.5 EF1A300. EF1A650 5|BiAA

LQFP100

%5 | BANK 51 R B %5 | BANK 5| A B
1 3 10 L3 31 2 VCCIO2
2 3 10 L3 32 2 VSSIO
3 3 10 L 3 33 2 I0_B 2,SCLK
4 3 10 L 3 34 2 I0 B 2
5 3 10 L 3 35 2 I0_B 2, MOSI
6 3 10 L 3 36 2 I0 B 2
7 3 10 L 3 37 2 I0_B 2, GCLKS5
8 3 10 L 3 38 2 I0 B 2
9 3 VCCIO3 39 2 I0_B 2, GCLK4
10 3 VSSIO 40 2 I0 B 2
1 3 GND 41 2 I0 B 2
12 3 10_L_3, GCLK7 42 2 I0 B 2
13 3 VCCEXT 43 2 I0 B 2
14 3 10_L_3, GCLK6 44 2 10_B_2
15 3 10 L 3 45 2 VVCCIO2
16 3 10 L 3 46 2 VSSIO
17 3 10 L 3 47 2 I0 B 2
18 3 10_L_3 48 2 I0_B_2, PROGRAMN
19 3 10_L_3 49 2 10_B_2
20 3 10_L_3 50 2 10_B_2, PWRDWN
21 3 10 L 3 51 2 I0_B 2, INITN
22 3 I0_B 3, TMS 52 2 I0_B 2, DONE
23 3 10_B_3, TDI 53 1 I0_REON_1
24 3 I0_B_3,TCK 54 1 I0_REOP_1
25 3 10 B_3, TDO 55 1 I0_REIN 1
26 2 10 B 2 56 1 I0_RE1P_1
27 2 10 B 2 57 1 I0_RE2N_1
28 2 10_B_2, SPICSN 58 1 I0_RE2P 1
29 2 I0_B_2, MISO 59 1 VVCCIO1
30 2 10 B 2 60 1 VSSIO
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ANLOGIC

RED ELF R FPGA BT

%5 | BANK SR %'~ | BANK 51
61 1 IO R 1 91 0 IO TO
62 1 IO R 1 92 0 IO TO
63 1 VCCEXT 93 0 VSSIO
64 1 IO R 1 94 0 VCCIOO0
65 1 GND 95 0 IO TO
66 1 I0_RE3N_1 96 0 IO TO
67 1 I0_RE3P_1 97 0 IO TO
68 1 IO_RE4N_1 98 0 IO TO
69 1 IO_RE4P_1 99 0 IO TO
70 1 I0_RE5N_1 100 0 IO TO
71 1 I0_RE5P_1
72 1 IO_RE6N_1
73 1 I0_REG6P_1
74 1 I0_RE7N_1
75 1 I0_RE7P_1
76 0 I0OTO
77 0 I0_TO
78 0 I0_TO
79 0 VSSIO
80 0 VVCCIOO0
81 0 I0OTO
82 0 I0_TO
83 0 I0_TO
84 0 IO TO
85 0 I0_T_0,GCLK1
86 0 I0_T_0, GCLKO
87 0 I0_TO
88 0 I0_TO
89 0 I0_T_0,JTAGEN
90 0 IO TO
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NLOGIC

RED ELF R FPGA BT

LQFP144
%5 | BANK 51 A %' | BANK 1R
1 3 10 L 3 36 3 I0_B 3, TDO
2 3 10 L 3 37 2 I0 B 2
3 3 10 L 3 38 2 I0 B 2
4 3 10_L 3 39 2 I0 B 2
5 3 10_L 3 40 2 I0 B 2
6 3 10_L 3 41 2 I0 B 2
7 3 10 L 3 42 2 I0_B_2, MISO
8 3 10 L 3 43 2 I0_B_2, SPICSN
9 3 VVCCIO3 44 2 I0 B 2
10 3 VSSIO 45 2 I0 B 2
11 3 10 L3 46 2 VCCIO2
12 3 10 L3 47 2 VSSIO
13 3 10 L 3 48 2 I0 B 2
14 3 10 L 3 49 2 I0_B 2,SCLK
15 3 10 L 3 50 2 I0 B 2
16 3 10_L 3 51 2 I0_B_2, MOSI
17 3 GND 52 2 I0 B 2
18 3 10 _L 3, GCLKY 53 2 10_ B 2, GCLKP5S
19 3 VCCEXT 54 2 VSSIO
20 3 I0_L_3, GCLK®6 55 2 I0 B 2
21 3 10 L 3 56 2 VCCEXT
22 3 10_L_3 57 2 10_B_2, GCLK4
23 3 I0_L 3 58 2 I0 B 2
24 3 10_L_3 59 2 10 B 2
25 3 VVCCIO3 60 2 I0 B 2
26 3 VSSIO 61 2 I0 B 2
27 3 10 L 3 62 2 I0 B 2
28 3 10_L 3 63 2 I0 B 2
29 3 10 L 3 64 2 VCCIO2
30 3 10 L 3 65 2 VSSIO
31 3 10 L 3 66 2 I0_B_2, PROGRAMN
32 3 10 L 3 67 2 I0 B 2
33 3 I0_B 3, TMS 68 2 I0 B 2
34 3 10_B 3, TDI 69 2 10 B 2, INITN
35 3 I0_B 3, TCK 70 2 I0_B 2, PWRDWN
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A?LOGIC RN ELF &% FPGA BUEFMR

%5 | BANK SR %'~ | BANK 1R
71 2 I0 B 2 108 1 I0_RE14P_1
72 2 10_B_2, DONE 109 0 IO TO
73 1 IO_REON_1 110 0 IO TO
74 1 I0_REOP_1 111 0 IO TO
75 1 I0_REIN_1 112 0 IO TO
76 1 IO_RE1P_1 113 0 I0O.TO
77 1 I0_RE2N_1 114 0 IO TO
78 1 I0_RE2P_1 115 0 VSSIO
79 1 I0_RE3N_1 116 0 VCCIOO0
80 1 I0_RE3P_1 117 0 I0O.TO
81 1 IO_RE4N_1 118 0 I0O.TO
82 1 VCCIO1 119 0 IO TO
83 1 VSSIO 120 0 I0O.TO
84 1 I0_RE4P_1 121 0 IO TO
85 1 IO_RE5N_1 122 0 I0O.TO
86 1 I0_RE5P_1 123 0 I0_T_0, GCLK1
87 1 I0_RE6N_1 124 0 I0_T_0, GCLKO
88 1 I0_REG6P_1 125 0 I0O.TO
89 1 I0_RE7N_1,GCLK2 126 0 VCCEXT
90 1 NC 127 0 I0O.TO
91 1 I0_RE7P_1,GCLK3 128 0 IO TO
92 1 GND 129 0 I0_T_0,JTAGEN
93 1 IO_RE8SN_1 130 0 IO TO
94 1 I0_RESP_1 131 0 IO TO
95 1 IO_RE9N_1 132 0 I0O.TO
96 1 I0_RE9P_1 133 0 IO TO
97 1 I0_REI0ON_1 134 0 IO TO
98 1 I0_RE10P_1 135 0 VSSIO
99 1 VSSIO 136 0 VVCCIOO0
100 1 VCCIO1 137 0 IO TO
101 1 I0_RE1IN_1 138 0 IO TO
102 1 I0O_RE11P 1 139 0 IO TO
103 1 I0_RE12N_1 140 0 IO TO
104 1 I0_RE12P_1 141 0 I0O.TO
105 1 I0_RE13N_1 142 0 I0O.TO
106 1 I0_RE13P_1 143 0 IO TO
107 1 I0_RE14N_1 144 0 IO TO
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A?LOGIC RN ELF &% FPGA BUEFMR

QFP44
%5 | BANK 51 i 9 %5 | BANK 51U EA

1 3 I0_B_3, TDI 31 0 IO TO
2 2 10 B 2 32 2 I0_B 2, TDO
3 2 10 B 2 33 0 IO TO
4 - GND 34 3 I0_L_3
5 2 10 B 2 35 3 I0_L_3
6 2 10 B 2 36 - GND
7 3 I0_B 3, TMS 37 3 10_L_3, GCLKY
8 2 I0_B 2, GCLK4 38 3 I0 L3
9 - VCCIO1/2 39 3 I0_L_3
10 2 10_B_2, PROGRAMN 40 3 10_L_3, GCLK®6
11 - GND 41 - VCCEXT
12 1 IO R 1 42 3 I0 L3
13 1 I0_REON_1 43 3 I0 L3
14 1 I0_REOP_1 44 3 I0 L3
15 1 IO R 1
16 - GND
17 - VCCEXT
18 1 I0_REIN_1
19 1 I0_RE1P_1
20 1 IO R 1
21 1 I0_RE2P_1
22 1 I0_RE2N_1
23 1 IO R 1
24 - GND
25 0 IO TO
26 3 I0_B 3, TCK
27 0 I0_T 0, GCLK1
28 0 I0_TO
29 - VVCCIO0/3
30 - GND
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ALOGIC

RED ELF R FPGA BT

4.6 HEER

4.6.1 LQFP100 3£ #11&

D

D

HHHHHHHHHHHHHIHHHHHHHHHHHH

O

RAARRAAAARAAARAAAAAAAAARA

BTM E-MARK 2-¢1.8+0.1 DEP 0.11&05—]

TOP E~MARK 2-1.8+0.1 DEP 0.1+0.05

= INDEX ©1.2+0.1 DEP 0.2+0.1
7~
/

(EEEEEEEEEELEEEEEEE EELLL

S L L B L B L L L L

e—l |

BASE METAL

L
|

|

I
I

SECTION A—A

WITH PLATING

N

1

- e

o

s

h—

COMMON DIMENSIONS

(UNITS OF MEASURE=MILLIMETER)

SYMBOL [ MIN NOM MAX
A — - 1.60
Al 0.05 — 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.17 - 0.27
b1 0.17 0.20 0.23
c 0.13 - 0.18
cl 0.12 0.127 | 0.134
D 15.80 | 16.00 | 16.20
D1 13.90 [ 14.00 [ 14.10
E 15.80 | 16.00 16.20
E1 13.90 14.00 [ 14.10
e 0.40 0.50 0.60
L 0.45 0.60 0.75
L1 1.00REF

12 0.25BSC

R1 0.08 - —
R2 0.08 - 0.20
S 0.20 - -

0 o} 3.5° 7
01 0 — -
07 11° 12° 13°
03 B 12° 13

NOTES:

ALL DIMENSIONS REFER TO JEDEC STANDARD
MS-026 BED DO NOT INCLUDE MOLD FLASH

OR PROTRUSIONS.
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ALOGIC

RED ELF R FPGA BT

4.6.2 LQFP144 3 511%

-

=

A3

=
=
==
==
=
(==
=
=
o
e
o
o
(==
==
=
o
==

TOP E-MARK
2-$3.00+0.10 0.10+0.05DEPTH

GEEEEEEELEEEEEE: 11 M—

BTM E-MARK
2-93.00:0.10 0.10:332 DEPTH

I | L L

:EJLUHUUUUUUHUUUUUUUHUUHUlllllllllllllllll!lllllllll]ll A

>
>

o

=

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

SYMBOL | MIN NOM MAX
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.17 - 0.27
b1 0.17 0.20 0.23
c 0.127 | - 0.18
cl 0.119 | 0.127 | 0.135
D 21.80 | 22.00 | 22.20
D1 19.90 | 20.00 | 20.10
E 21.80 | 22.00 | 22.20
E1 19.90 | 20.00 | 20.10
e 0.40 0.50 0.60
L 0.45 0.60 0.75
L1 1.00REF.

12 0.25BSC

R1 0.08 - -
R2 0.08 - -

0 0 - 7
01 [0} = -
02 11° 12° 13
03 11 12° 13

L O BASE METAL
R1
) NOTES:
o m N ALL DIMENSIONS REFER TO JEDEC STANDARD
A MS—026 BFB DO NOT INCLUDE MOLD
= FLASH OR PROTRUSIONS.
L lhs SECTION A-A
[(8)]
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E LOG’C RN ELF &% FPGA BUEFMR

4.6.3 QFP44 T %

MILLIMETER
SYMBOL
MIN | NOM | MAX
A S - | 233
Al 0.05 — 0.15

A2 205 | 210 | 219
A3 0.95 [ 1.00 | 1.05
b 0.28 0.36

X bl 027 | 030 | 033
' [— : ¢ 015 | _ | o019
" | E cl 0.14 | 0.15 | 0.16

. D 13.00 | 13.20 | 13.40

DI 9.90 | 10.00 | 10.10
LI

E 13.00 | 13.20 | 13.40
El 9.90 | 10.00 | 10.10

DETAIL: F
eB 1159| — [11.89
‘ ~——b—e e 0.80BSC
Ll O e | bl— : * L 0.78 l — I 0.98
T
ALELLEERE D O
1 ! BASE METAL + T %
il g 0 g = ¢
e WITH PLATING
e, SECTION B-B
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E LOGIC RN ELF &% FPGA BUEFMR

s —
51JMER
x5 1 BHSHS
AR el ARERE B AR B,
EF1 L 650/300 LG256 |
A AR
ELF CPLD
BNyt TSR
A e A BLEER C mk (TJI=0-85C)
Lol L A I Lok (TJ=-40-100C)
BREAE ESECE ST
300 300 frikFE LG100 QFP100
650 650 ArHkE LG144 QFP144
LG44 QFP44
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E? LOGIC RN ELF &% FPGA BUEFMR

6 A&ER
H# A BIrex

2016/2/08 1.0 B CRAT SRR

2016/5/20 1.1 #h7E 100 pin 3525

2017/6/26 1.4 &I & F iR
2017/11/27 1.5 1490 PQFPA4 )24

2017/7/12 1.6 #4n BANK1 LVDS % A\

2018/1/22 1.7 KT OSC A B HR7 s i W

2018/2/2 1.8 TQFP H 3 sk LQFP

2018/4/4 1.9 E1E 10 i £

2018/6/21 2.0 45— R

2018/7/11 2.1 IR R 28 R

2018/7/18 2.2 C& el VRS

2018/9/6 2.3 Mg B, B IE AR A osc_dis A R
2019/1/16 2.4 (B GV GENE R MINS

2019/3/13 2.5 IR 51 A 4 BN, AZ ST SR A 4

FRALFR©2019 b 2 B A5 B RHA IR 24 7]

RERNFFHVFR], AR AN NEAGE AP ZHl. #IEASC N ERE D Bie &, JEA
1 UMEATE A 4

SRFEAEH

ARG IFARIZ AR FR B VERT, FER ARG 7R, BRI R 5 B e A AR iR
BUVFRT o B 22 B AR ™ S IRV 5 26 R AR AR R A I ST A, B RS BEAS ARS8 ARE
IR, LR 2 R i B B A A P AR AT AT W s B 7S (R EL R, B4R 7 i PR E
G A G BRI PR E RR B R A TTESS, AR BRI SR
AL IS B SR A A R HERR PEAN S8 B AR A s ARE DU, ZSRHR IR B BT
R AT A BRI, A TIATIE R R B RN AR R T BSOS AT S I A ST
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