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ANLOGIC

RN AL3 R FPGA HiEFH

1 @i

1.1 AL3 SR
m RENEESEW B JREPEAAHED
o I 4 FhIRAE, BB 5,760 3] 110,592 o I N/HIH BT DDR FAFAE
LUTs, fF 10 SR 144 2] 500. e  7:1 Gearing for Display I/Os
m RS e  Generic DDR
o ZeiEN 65nm IKThFE T2 e LJf DDR3 724k
o AT 4 - .
FSIHEIR S 4mA R, FEHA I B
" IRAAARBRAAGES . ERRE LR
o FKSCEF 3 Mbits R AHAEE
e LVTTL
o BASRAEHEER 9 Kbits, MTRCEAI e LVCMOS (3.3/2.5/1.8V/1.5/1.2V)
M, 8Kx1 F 512x18 #z
. PCI
o I KICFF 917 Kbits 2 A -4t 28
. e SSTL3.3Vand 2.5V (Class I and II)
o L FIFO k)32 4
e SSTL 1.8V and 1.5V (Class I)
B E BB EAR(PLBs)
e HSTL 1.8V and 1.5V (Class I)
o ALK LUT4/LUTS &%t
\ o HEIIECE STRELL R ZE AR
o WUt A3 S AT i B
e e LVDS, Bus-LVDS, MLVDS, RSDS,
o IFFREPHIZH LVPECL
o PRUHBH BRI AR . YEHUER
" RASURER o FTRE ER/TRB
o P4 QI =S NV/N a4 4
B Slice 37 FF 2 > M18x18 B 4 > M9x9 o R 100 KU H
[ ] = S AN
RRSCHs 280 T Migx18 . ARBMGAEMELS, Bk 0.5V R
o LAY R Bk S
AR AT m R
° SPAN =} _hi 1
i 43 & F 54-bit MAC . 164 R
[ ] = "ix: 1 N
IZERERE . 36x36, 36x18!, 18x18, 9x9X o b 5 1O B B 2 B BCLKX
4% AL3 55 A1 AL3_130 ¢4
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ALOGIC

RN AL3 R FPGA HiEFH

% S FE 4 4> PLLs Fl TR G4
5 I Y

PR E 1 3] 128

SCRE S I B

BNASHHAL IR

B # A SERDES!

H A # 2R =14 3.125Gbps

% SR 16 JHIE

S FFPMY: PCI Express, Ethernet (1GbE,
SGMII, XAUI), OBSAI, CPRI, SATA I/II

and Serial RapidIOX

A E&ER

o LBHI4T PROM (MS)
o EHAHAT SPI (MSPI)
o MEEHHAT (SS)

o EBAIFAT x8 (MP)

o M IFFAT x8 (SP)

e JTAG #i:{ (IEEE-1532)
BSCAN

o  3ft% IEEE-1149.1

ESE:

e LQFP/caBGA/ftBGA

14Y AL3_55 fll AL3_130 7 ¥

% 1-1- 1 AL3 FPGA &I R

Number of FFs 5,760 8,640 49,280 110,592
Number of LUTS 5,760 8,640 49,280 110,592
Number of Dis-Ram bits 46,080 69,120 394,240 884,736
Number of EMB (9Kk) 48 48 96 448
Number of EMB (32k) 2 2 8 16
Total EBR bits 507,904 507,904 1,146,880 4,595,712
Number of M18x18 3 3 144 256
Total Configuration SRAM (bits) 2,198,020 2,198,020 11,688,080 26,525,012
PLL 2 2 4 4
Low-skew GCLK 16 16 16 16
Serdes (Quads) 0 0 2 4
User 10 Banks 8 8 12 16
Maximum user 10s 184 184 456 672
R
1. fAj 5 18x18/9x9 Feik#y
2. EYFEHATUINMELRIZHIIEE (ALU) K DSP
DS100 2.4 www.anlogic.com 2
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E? LOGI C REREL AL3 RS FPGA BUEF A

%< 1-1- 2 AL3 FPGA #H#%&

144 LQFP (20x20, 0.5mm pitch) 91/32 91/32
256 fpBGA (17x17, 1.0mm pitch) 184/92 184/92
484 fpBGA (23x23 mm) 324/132
780 fpBGA (27x27 mm) 452/144 498/220
91/32 Fox F AT AT 10 BUHI P AT 200 s (LVDS) %
1.2 AL3 /RHNT4A

ZEARHYE AL3 251 FPGA A7 4 Fhdstt, @ RRA . (RIhFErT gnfE i, AL3 SfFEEM TR
L, RARBURIIRI A, AR GEBE TR B AR SR (14 [R] I 3L RE i 2 AW K47 58 225K

AL3 SF RIVESLAE MUK DA T E A 2 b, FFil i e 0 BA SEBL B O DI RE M« 10
T HL T T U SGEE AT P R SA NS T, AL3 S84 o2 e B AR A ik % .

LA RRPEE st TR P ARt A AL PGS R BT R ASE R SR A
AR T, AR it i B b R A T fR
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E? LOGI C ZEBH AL3 &% FPGA #iEFA
2 AL3 Z2f4T 48

AL3 RYI|ZRAF HERKZEA . (PLB) FEFIM R O B8, T NG 22 v 8y 0 A e D0 . AN
g soo (EMBIK) A (55 AbFEREL (DSP) #k7E PLB H[d],

JTAG
- 1/0 Bank 8 1/0 Bank 7 PLL
Config
I O CIE eI N
| Ll LI | | | L Il |
—
~ ©
c X
IS [=
a a
Q | L LIl | | | L Il | o
| L Il | | | L (I | =
| L LI | | | L (I |
| Ll LI | | | L Il |
wn
N i~
X c
c <
& 8
e Q
| L LIl ‘ | | | L (I |
| Ll LI | | ] L Il |
| L I | 1l 1l I I |
PLL 1/0 Bank 3 I/0 Bank 4 |
T G P AR A RN it 2 A Rif 1/0
9 Kbits LVTTL,LVCMOS,LVDS

2- 1 AL3-6k 23R {LIEE
BRI HAE L) N Rl , AR AT R (LSLICE) R4 45 n] gw Atk (MSLICE). A
BRI SFFE . HETIEE, A2 MSLICE 3C#F70Miisl RAM Fl ROM Thfg. 1245 A g e
(LSLICE) Ff#fifiZ 5 nl gufEsitle (MSLICE) ¥&id ditfith, (8 - Pl sot se & 2= & it

AL3 RIS Z IR R EREL (EMB), RSBy oK,  SCRptis S i il .
B AR ST B Y 1-18 A58 BB 1 B M

DS100 2.4 www.anlogic.com 4
2019.3 Confidential



E? LOGI C REREL AL3 RS FPGA BUEF A

AL3 [ N2 b2 (1O Buffer) X408 8 N, SRR B A X 1K) 22 F i P hRruE . A4 1K) T/0
A DAL % LVDS K I%AZIO0

AL3 RAINHEA 2~4 N2 )68 PLL 8, AR essthlUMm, A LIRS LIEREIHmAS PLL i
N PLL B A 5 s 43 40045 550 F AR S5 T BE

2.1 PFB &3k

AR (PLB) #I8AT/F AT B —4ERS 51, 41> PLB A 4E A ZwfE Hi% (routing) HIA]
e ThAEH (Programmable Functional Block, PFB). PFB J& FPGA [ R JmfE IR % 0. AL3 Z1F N E6
PFB fJSZdl: @245, HAR, /04 RAM (distribute RAM), ROM Ihft LA K A5 S 8i7F. PFB W% 4
A~ SLICE, %#*5 0~3. SLICE 0,1 A MSLICE 2%, SLICE 2,3 A LSLICE 27,

FCOM FCOL
PLB ' A
I_PFB s sncm—l
( DFF/
LUT5&Carry Latch
LUT5&Carry Eali;/]
AN —/
LSLICEs < A
/ Slicez\
DFF/
LUT5&Carry Latch
. N LUT5&Carry Eali;{]
Routing& N ; /
Switch
BOX = Slice1\ -
LUT4&Carry& DFF/
RAM Latch
LUT4&Carry& DFF/
\ RAM Latch
—~— 5 — > MSLICEs
a Sliced )
LUT4&Carry& DFF/
RAM Latch
LUT4&Carry& DFF/ )
— RAM Latch/
FCIM FCIL
2-1- 1 A 4RIZTNEEBR (PFB) Z53[%
DS100 2.4 www.anlogic.com 5
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E? LOGI C REREL AL3 RS FPGA BUEF A

2.1.1 SLICE

AL3 PFB WAL Pl SLICE: MSLICE 1 LSLICE.
a) MSLICE

MSLICE £ 2 A~ LUT4s FIP 27 4788 LA 2 9t 4%, MSLICE %4 nf i B ks T LUT B9340
3 RAM (distribute RAM) i . PFB P ] SLICE 0,1 Jy MSLICE %!, n] 4 &ic & A 16x4 1] RAM.
MSLICE &2 S8 LUT4s (AR, AT RASSHUA M ABOR T 4 IR, W LUTS. P94~ MSLICE 41
Al S LUT6.

carry output

FCOM LUT5 1/0 chain
1&
MSLICE
» FX1
» [l
Cco
Al A LUT4/ LUT4 D Flip—ﬂcp/Q_-> ol
Bl B RAM — SR Latch
Cl C 1r SUMY ] CE
O Set/reset
D1 D 1 Carry /B CK
DI CI T
0
From MI1 ! L) Output » FX0 .
Routing Laliilns Routing
Logic
Cco o
L 20
A0 A LUT4/ Lut4
BO B RAM -
Co ¢ _* D Q- Q0
DO p L Flip-flop/
DI — SR Latch
MIO A [ " CEO Set/reset
CK
1
|
e 153
CK jéj

FCIM Memory signals
carry input

2-1- 2 MSLICE ##3[&
MSLICE W4 LI 2-1- 2. WA 4 FIANERE (LUT4), FHHA RAM 5 NiEi0H, 4
4 PFB W40 4 2 RAM #5385, &1 LUT4 A 528 16x1 bits RAM 7% %%, 2 4> MSLICE it & —
> RAM 5| 2 523 16x4 ()X RAMMSLICE 434~ LUT4 256 P i 67 32 58 DL A g 53 A (FCIMD
AIDASEIL | r A fn#§. —/> MSLICE w] S8 2 ALinAis, Hssiitodidt/ (&6 % (FCOMD.

MSLICE 1 LSLICE W37 f7-#34H[F, nECE % DFF 5% LATCH.
b) LSLICE

LSLICE & 2 MNanafd LUTSs A2 A7 a8 LA 4 Zdtfr 4% . PFB WY SLICE 2,3 4 LSLICE 2%

DS100 2.4 www.anlogic.com 6
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E? LOGI C REREL AL3 RS FPGA BUEF A

A, LSLICE W2l sEEl: #—/> LUTSs #5 2 4~ LUT4s; SEELE 25 NR$, @ LUTS, LUT6.
M4~ LSLICE 404 n 528l LUT7.

carry output

FCOL LUT6 1/0 chain
L
LSLICE
» X1
» [l
Al A COLUTs
Bl B Enhanced D QH» Q1
c1 ¢ LUTS LUT4 Flip—flop/
D1 D 4+ SWM[1:0] 2 | SR latch
El E 2bit Adder T CEO Set/reset
l—» MI CI CK
From MI1 Output » FX0 To
. Combine 1
Routing e Routing
AO A 0 -
LUTS » FO
B0 B Enhanced |,
CO C LUTS 9
DO D +  SuM[1:0]
EO E 2bit Adder il b Q= Q0
Flip—flop/
r L o — SR [atch
MIO . L M1 CE O Set/reset
CK
— 1)
e |5
x— 15

FCIL
carry input

[E 2-1- 3 LSLICE #5#a[E
LSLICE W BZH LK 2-1- 3. WA 4 > 4 AEREK (LUTH), VIREFEH, nfdHE002
FHIZHEINEE: 4 A~ LUT4; 2 4~ LUT4+1 4> LUTS; 24> LUTS; —/> LUT6 %%, % enhanced LUTS 4%
B R B 4 DA S HE A SN T LS ER 2 745N ds . —AN LSLICE ] S8 4 A7 0n/skiZ:, 3+ SeBl Pt/
EArf s (FCOL).

2.1.2 PFB #EH&E

MSLICE & 4 Fi#fEf: #%, HAR, 74zl RAM il ROM.,
LSLICE £ 3 g fEf=: 24, HAF ROM.
B PEER

M, MSLICE H1/) LUT4 BLE % 4 i NH A ZHARER, (T2 4 N EERT PLUHIXAS
B XL . LSLICE H¥) enhanced LUTS RJFC B K2 FieH & 14 A K. SLICE W LUT &) LA
TE L P R 2 A S B R B R R

DS100 2.4 www.anlogic.com 7
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E? LOGI C REREL AL3 RS FPGA BUEF A

*2-1-1 BEREESU

LUTS5 1 MSLICE 1/2 LSLICE
MUX4 1 MSLICE 1/2 LSLICE
LUT6 2 MSLICE 1 LSLICE
LUT7 - 2 LSLICE

m EARER

HARW S FIH SLICE W PuE AL FESLBIPLE . S AR ThEE, MSLICE F1 LSLICE #537F
AR WSCRFEARZ A vk, ek, ariEshEErfnakikes, HEEs, kAt LR R .

PFB N3G W 2kt s, 2 WS40 MSLICE FZ\ [\ LSLICE. A ZREE9N M AHAR K PFB 2
T LA R P 8 .

B A RAM AR

MSLICE Tt & s, W4 MSLICE: SLICEO f1 SLICE1 #HZE-ATTHECE B 16x4 (14 BEXL
RAM (—HE/—HO#D).

B  ROM R,
FiA SLICE 7E LUT 2% ~ °] HA/E ROM #ix, F P Al LUs i Bk s B ROM HIE -

2.1.3 &57FsE

PFB W44~ SLICE 7 2 NAI B 5 A7 % . AI8F LUT Mo%H s ok B B ML FTN . 75174
it 4 T -

B ORISR (DFF) B HPEREAiF S (LATCH)
B [P R DT EA 0 B EN 1
B 254 ClockEnable {fiaE

B CLK/CE/SR w8 LTS/ N REAS/0/1 ik F:
2.1.4 Hi& (Routing)

R YRR IESCHL FPGA AR/ D REH 2 18] (015 5 155 . AL3 R FIEHAF PRI 3 & 10 EE BRI,
BFFLLIA LT K R a LS 5 EL . AL3 RV HIEL S A o, I SEHlsE (s = 4
Aa] SERIE 5 e B

DS100 2.4 www.anlogic.com 8
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E LOGI C REREL AL3 RS FPGA BUEF A

—p

Vertical - H‘ - H‘
h 1 <> -
channe s\ PFB PFB
channdel
RSB
Horizontal
¢ channel s .
< < T
“ ™ PFB ~ ™ PFB
—> > —> >
Local RSB

2-1- 4 AL3 EEZeH
PFB [B]45 518 i 7K ~F-168 16 1 LI IE A% 50 PFB 7] LU 32 9K 3 /K -/ 2 B 3838 2 [A]3@ 3 channel
RSB(routing switch box) AT, @& FA&HIE 5@ local RSB 3 A PFB.

2.2 AN EFEFRER (EMB)

2.2.1 &Y

AL3 25 884 i N AR 2 i (EMB). AL3 FAFE 2% EMB: EMB9K 1 EMB32K .

EMBO9K #5487 9Kbits, %4> EMBOK HEREER—1, $51404i7E PFB HIFE4IH . 4 EMBOK
fIE E AN 2.25 /> PFB #12%4. 4 > EMBYK %-F 9 /™ PFB I /& /% .

EMB32K #7288 32Kbits, 43 AifE 10
EMBOK A S

B 1 RAM/ROM

B X\ RAM

B E XD RAM (AR

B FIFO (EMBY9K W& f g4 FIFO #1288 ) .

DS100 2.4 www.anlogic.com 9
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ANLOGIC

RN AL3 R FPGA HiEFH

EMBIK B SCRF I DI ERF (A

B 9216 (9K) bits/ fHk

B A/B CIBeppiar

B A RACE A/B DEHEAITE, HEAUOMAM x1 B x9, SCHEF x18 i FONE (—H 1)

W9 518 A RAER A ITERE (Byte Enable) 41l

B GRS TR (GCRF 1 KD

B SO RAM/ROM BN #dlsvldatt GEIE TG SO E RS B 2 hond EMBIK B 414646 )

B YREZMEERERESR. rJEFERE (Nomal), 26it/5E (Read before Write), 5 %FiE (Write

through) —Ff=A.

#< 2-2- 1 EMBOK #5€a

el

iy

wE

FE

9K

Mo B (R x AL758)

8192x1 4096x2 2048x4
1024 x 8 B 9 512x 16 8¢ 18

ZHEAL (Parity bits) 841 1642
FH{EfE (Byte enable) A, Ak
figy N /500 2 A7 45 H
1% 3 (Single-port mode) Y
{7 £ X 1 A5 5 (Simple dual-port mode) Y
B 45 R (True dual-port mode) FE
ROM ##3{ S
FIFO f3{ &
Bttt 20 A7 9% A, Ak
MhST B A AR R e H

Read-during-write

% 1H 24 ¥ (read before write)
5 %0¥E  (write through)

TAEHT RAM #J4A1K

S

FH5{#fE (Byte Enable)

EMBOK S5 £ RETNAE , AT AE S HRAE I 5 AN B0lA% 535 B e, BE5F e i) 75 A 2405 N RAM.

FHHRE (Byte Enable[1:0]) {5543 AT N5 N a1 datain[15:8]F1 datain[7:0].

DS100 2.4
2019.3
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E LOGI C REREL AL3 RS FPGA BUEF A

B¥IERN HIT1EE/E (Read-during-Write)

AL3 &) EMB9K 32 #7111 read-during-write . read-during-write #& 8 7E 5. 1 RAM B{F X
RAM #CES, F P RS ANEAE R R, 52 (A — bk i 25cds 204 d o O o TERATE rdw 288, Hnti 4L
PERFFAAE (No change).

RDW #i3 F F FA PiAR k£ 52 IH#4E (Read Before Write); 132 H 854 Rl 1E 25 N A 08 (Write
Through).

2.2.2 RAM TFigs81E

EMBIK 1% TAEM 07 RAM f# 854550 (45 ROM) Al FIFO #5z0. PF="~ EMBOK H
ity 11 42 BRI B S AT AN [ o

EMBIK 7 RAM & A/B LTI RAM, SCHRFZRERAIEE RAM #4681 ROM
{E. EMB9K A2 FEH D RAM 5 A,

2.2.3 RAM Fi#s5= X THim 0155

EMBOK FHEHIE 5. B BG5S A/B L8 2AL, MAERIESE -

Fri%fE5 (ChipSelect), HFEH{#AE (Clock Enable), i A/fit 5 fEes BAiaHES (RST), H/AE
BE (WE), #¥at &7 2387 (OCE), F1if#fE (Byte Enable[1:0]).

*2-2-2 FHIESiEE

B4E CLK CS ClockEnable RST WE
HHAE TR 1 1 0 1
B AR TR 1 1 0 0
IDLE X 1 0 0 X
Save power X 0 0 0 X
EMBOYK 3 40~ 3% :

# 2-2- 3RAM EX THIROES
A% | FiH Vi B3
dia[8:0] | N | A umIEdEIN, XU 18 Ak A A /R AR 9 Ar 3dE A
A SRR N, [12:411F 8 word Huht—BE AR [3:0]HU T bit £
7 18 Ui, addra[1:0]1% F A7 17§ HE(5 5 Byte Enable[1:0].
Doa[8:0] | #ith | A s LIEEA L, AT A0 18 Aot i U 1R A 9 A Bt
A S RPN, BN B TR R (Rl ), TR 18 AR VR i
bbb /A vty 11

addra[12:0] | A

clka LD

DS100 2.4 www.anlogic.com 11
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E LOGI C REREL AL3 RS FPGA BUEF A

rsta N | Asm O ELAES, BRARA R (T, mTRCERRE L A0

cea BN | A B ARG S, BOARA R CATRED.

A i BRI IRAEER] 1S ANERAE, 0 NEtigiE; 18 A5 A [H

Wi LITPN
ca i} %y\j 1.

A S 3 AL RS S (ATIADD, csa[2:0]=3"b111 If EMB # ik ik 4T#80E . 3

Csa[2:0 LTI
sa[2:0] il RiAZE 5 a] 23 A ST 15 B A 15 B o

A S A A A as N B g, BOARIA R0 (AT A A A A2 8 g Al

Ocea LITPN N
Fiif (REGMODE_A= “OUTREG”) 7 H L.

B4 | Jif | Bl

dib[8:0] | HA | B ¥ K AdERIA, 18 Arkay A HAE U AE v 9 A

addrb[12:0] | #I N | B ¥ HHuhEd AN, [12:4]11F 8 word Mk —E A2, [3:0]HHR T bit £

dob[8:0] | Fith | B g D HaGar i, 18 fnfr o DU VE A s 9 AL HA

B i LU BN, BN ETHEA R (AT Sefa)),  fal SR 18 (oA s Dyt

kb i
¢ A s 1

rstb A | B RAES, BOARAR (A, wECE R/ PR A

ceb BN | B B REEHE S, BRI R (AT,

B I LGNS BRI H], 1 NS NERAE, 0 9Bk m A 18 £ A2 ]

Web LN
EN 0,

B i 3 A AikES (TSI, csb[2:01=3"b111 I EMB #3478 0E . 3

Csb[2:0 LN
SOLZOL | BIA | e v B TS R

B i I A A5 A7 A B e, BRI (AT R RAT 2k i A A7 2 g A

Oceb LD
Fi#f (REGMODE_B= “OUTREG”) 7 %4,

B A AIEESERUN:

EMBOK 7£ RAM F1 FIFO #x0 N ) CS HAl M) 3 A7 ik N Al . @ FE s (CSA,
CSB 7£ RAM f£3{/CSW, CSR 7E FIFO #i=):

cs[o]E
csmE s
CSEZJE

CS ECEJEME: “SIG” IRt CS[xIMINE S HiE, “INV” KRES M.

A 3 47 CS A\ A1 BC B AT AN TSN Z AR AE SE UL IE 69, J7 %) 2~8 Bt RAM BEATIREEY Jig

DS100 2.4 www.anlogic.com 12
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E LOGI C REREL AL3 RS FPGA BUEF A

B 18 AR I E RS (Byte Enable) :

EMBOK SR 15 RE T BE, T 7ES BRAE I X 5 N K 4% 7719 BF i, 4557 i 7 A 245 N RAM.
F 1A (Byte Enable[1:0]) {5 5 43 7l X N 5 N H( ¥ 1 datain[17:9] 81 datain[8:0]. 1 &1, Byte
Enable[1:0]1==00, M7 # R4S N; Byte Enable[1:0]==01, (AL FF 5N (dia). 7£ 18 SR,
FH{ffE Byte Enable[1:0]{5 5 Flufi [1 addra[1:0]152 H

B SRENFITIEEIE (Read-during-Write)

AL3 %11 EMBIK 32 F A3 [ 1) read-during-write . read-during-write J& F§ 75 [T RAM B{E X [
RAM HEN, 7R S N BRI, RIS 52 R — bk g8, Stk B0 o . AR S
AR (Normal), it ¥l (REFAZ .

RDW #3C NH PAPFERE: 320 IH 25 (Read Before Write); 13t B 44 (Write Through).

2.2.4 RAM SR N TR NACE

a) BEOMA ( Single-Port Mode)

B R SZRE R R e AR ) [R) — bk (3 BS54 . EMBOK PN 1 8 30 5 58 1l 32 48 o Jol) A 2
A OF1 B [, [F EMBIK 1] S RFSCHLR AN L AL RAM 8 ROM. 8% ROM tH TAELE AR o

EMBOIK 7 5 20T SRR AL B8

> 8192x 1 (BHAZf A BB HISLHD

> 4096 x 2 (BHAZI] A BB HISEHD

> 2048 x4 (ML) A HEEB HSEHD

> 1024x8, 1024x9 (FSZH A B B F52H)

> 512x16, 512x18 (A [ B LIEA S

doa[] <—

dia[] C——— >

addra[] I:> SR
WEA ——» Memory
CEA —,PortA Array

CSA[2:0]————

RSTA ——»
OCEA —— >
CLKA ——

2-2- 1 FMAAOSETR 9% (RUAT) #£0 RAM

DS100 2.4 www.anlogic.com 13
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KLOGIC

RN AL3 R FPGA HiEFH

b) FEXXOMER ( Simple Dual-Port Mode)

24—t EMBOK it B % 18 A7 5 N B 18 Srisz iy, A S Hr B B, S 4 B 1 R ] B0 11 45
o fAEA AR AR B ERE I T o 18 A, A i D HIE S/E NS AEHIE S, B imOEHIES
18 A5 NI, DIB[8:01/E N 9 ikt N, DIA[S:0] 1E NI 9 fi¥dEsmN: 18

TR ERIE S .

iz, DOB[8:01/E A 9 fr it , DOA[S:0] 1E MK 9 fir Fidmban i

S 8/16 AL geit, 2% 1E4# A DIA[9], DIB[9], DOA[9], DOB[9], Bjjik:PK A s A7 55 A Al i

FI ) Y R ST IR I
7 2-2- 4 9/18 (i fEj AN QAR AT E R Im O X &R
MR EMBYK RAM ¥ athab: n
DIA[8:0] wdata[8:0]
W=18 fif DIB[8:0] wdata[17:9]
R=18 {if DOA[8:0] Rdata[8:0]
DOBJ8:0] Rdata[17:9]
DIA[] Wdata[]
W<=9 fif
. DOAJ8:0] Rdata[8:0]
R=18 fif
DOBJ8:0] Rdata[17:9]
DIA[8:0] wdata[8:0]
W=18 {1
. DIBJ[8:0] wdata[17:9]
R<=9 {i.
DOBJ] Rdata[]
Wdata[8:0] dia[] doal[] Rdata[8:0]
Wdata[17:9] dib[] dob[] Rdata[17:9]

Waddress[8:0] I:>

1

we/ce ——

CSW —
rstW ————|
Byteen[1:0] — |

ClkW —

addra[12:4]
Memory
CSA[] Array

RSTA

addra[1:0]

CLKA

WEB
CEB
CSB
RSTB

OCEB
OCEA

CLKB

addrb[12:4]<—— Raddress[8:0]

«—— 0
e re
—— csr
—————— rstr

DA

¢— clkr

2-2- 2 BEBWO 18 AL 5/18 irifkim 1iEE

DS100 2.4
2019.3
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KLOGIC

RN AL3 R FPGA HiEFH

Wdata[ ]

>
Waddress[] T——— >

1 ——

dia[]

addral]
WEA

we/ce
cswWw —
rstw ———|

ClkW —

CEA
CSA[]
RSTA

CLKA

doa[]
dob[]

addrb[12:4]

9Kb
Memory
Array

WEB
CEB
CSB
RSTB

OCEB
OCEA

CLKB

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

<:I Raddress[8:0]

—— 0

A

re
—— csr
(¢ rstr

-« 1

¢— clkr

2-2- 3 RN ORN <=9 (L E/18 {iikin O %EH

Wdata[8:0]

Wdata[17:9] II§;>\>

Waddress[8:0] I:>

1 —
we/ce —

CSW —

rstW ————|
Byteen[1:0] — |

ClkW —

dia[]
dib[]

addra[12:4]

WEA
CEA
CSA[]
RSTA

9Kb
Memory
Array

addra[1:0]

CLKA

Dob[]

addrb[]

WEB
CEB
CSB
RSTB

OCEB
OCEA

CLKB

— > Rdata[]
< —— Raddress[]

— 0

— re
—— csr
& rstr

-« 1

¢— clkr

2-2- 4 BRWOER 18 (L 5/<=9 {iikin 0%

EMBOK i B B T S0 EE A T1/B AR 55 (A Ve 4 i 1 58 P e ¢

*2-2-5 AFENOEN T RHR SR OMUERE

Write Port
Read Port
8Kx1 4Kx2 2Kx4 1Kx8 512x16 1Kx9 512x18
8Kx1 ~ N, N, J J
4Kx2 ~ N, N, J J
2Kx4 ~ N, N, J J
1Kx8 N N N ~ ~
512x16 N N N ~ ~
1Kx9
512x18
DS100 2.4 www.anlogic.com 15
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A?LOGI C REREL AL3 RS FPGA BUEF A

% 2-2-6 RETER, WORD (16/18) FR{{ribhitrRET X &

%D e DOB[8]|DOA[8]| & 4 Azl addr[3:0]{E % B2 WORD £ f7

R | Y

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 fir
WORD P 17 16 |15[14|13[12|11[10{9 |8 |7 |6 |5|4|3]2]1]0
IS E/TI DA

c) EXXOMR ( Ture Dual-Port Mode)

FOWARASI R A /B DA MAL e SR G Pk, WS, M5,

doa[] <——] > dob][]
dia[] ——— > <——1 dib[]
addra[] C—— > < ——1 addrb[]
WEA Port A MegnI:I;ry Port B WEB
CEA ——» ey «——— CEB
CSA[2:0] —» ¢——— CSB[2:0]
RSTA ——» «——— RSTB
OCEA — <«——— OCEB
CLKA < CLKB
ByteenA ———— > «—— ByteenB

2-2- 5 fiEE<=9 {ift A/B WO RAM

R 2-2-7 AENORK T HRUR QIR O E

Write Port
Read Port
8Kx1 4Kx2 2Kx4 1Kx8 1Kx9
8Kx1 N N N N
4Kx2 N N N N
2Kx4 N N N N
1Kx8 ~ J N N
1Kx9 N
DS100 2.4 www.anlogic.com 16
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ANLOGIC

RN AL3 R FPGA HiEFH

d) ROM =

EMBOIK ¥ #f ROM #. ROM W ERAFERIGaSCAE T, 788 R gmfe R 35 N EMBOK H1. %]
GALME T LAH INIT_XX Al INITP_XX #E . ROM it il ik £ 75 77 23 AT S A7 2 B A7 . ROM )i
AR RAM FSL VRIS 7 AH [

2.2.52.2.5FIFO &%

EMBOK P FIFO 5 %%, 4 FF [R5/ 720 FIFO #5320, FIFO #:F EMBOK {7 7 15 & 1
fE L RAM W B AHIF, e il SCHF 18bit Fr N AN H

3% 2-2- 8 FIFO #XX THIK OES

BMAMWOS | A Ui B4
dia[8:0] TN FIFO a4,  16/18 A Ay AU A AR 9 A it A
dib[8:0] LN RAE 16/18 ki Ny LU AR 9 Ar 8N, HAb AL 58 A
Clkw LETPN FIFO 5 I A, BN EFHEA R Car e
rst LEIPN FIFO W5 $R4 /e 4 SAE S (W mD
we LEIPN FIFO 5ffifE, 1 AEN#EAE, 0 T#HAE.
Csw[2:0] | A FIFO Hii 1 3 7 k(55 (rl D, 2Kl RAM .
A it VG 2 A7 A B e, BROASAT R0 (AT edal) o SR 2k 3 A7 a4
Ocea LITPN N
Fii (REGMODE_A= “OUTREG”) A%,
W O4a | A Ui B
doa[8:0] | it HUAE 18 Dz Hos BRI VE AR 9 o 8, FAh Az SE i AN .
Dob[8:0] | #ith <=9 ALIHVE N E RS, 18 At om FAR N AE A w9 Rr R H .
Clkr LETPN e CUR RN, BN BRI AR (R D
rprst LETPN FIFO 484 215 5
re FIFO BAiRE, 1 Aik#lE, 0 T#fE.
Csr{2:0] LT FIFO i3 1 3 A k(55 (nTRIA), 2Rl RAM B,
e i n doa Uiy ¥ A A AT B RE, BRAEA R (AT A 18 A% o
R T H 2% 2 A7 25 o i (REGMODE_A= “OUTREG”) 4%,
Occh Bn dob it I HE A7 as Bl BOAEA R (AT a5 3 A7 as b
f# Fif (REGMODE _B= “OUTREG”) A4 H%{.
FIFO #3:&4 | J7lnl it B
empty flag | Hiti FIFO £ F5 &, M clkr [F]25
FIFO JU-Fizshra, Al clkr [0, AHXT SRS 42 AT & 1 AE_POINT S48k
Aempty flag | %t o
FE o
Full flag | fith | FIFO Jifitad, M clkw [@5. FIFO % & i FULL_POINTER Z{(iE .
FIFO JI Fiikr&, Al clkw [F. FIFO JUFi% & H1 AF_POINTER Z# ik
Afull flag | #ith rir
JE o
DS100 2.4 www.anlogic.com 17

2019.3

Confidential



E LOGI C REREL AL3 RS FPGA BUEF A

%+ 2-2-9FIFO B XX HAEAIRONMEER &

Write Port
Read Port
8Kx1 4Kx2 2Kx4 1Kx8 512x16 1Kx9 512x18
8Kx1 N, N, N N, N,
4Kx2 N, N, N N, N,
2Kx4 N, N, N, N, N,
1Kx8 N, N, N, N, N,
512x16 N, N, N, N, N,
1Kx9
512x18
DI[8:0] C———, >{dia[] doal] ———>> po[s:0]
DI[18:9] C————>>dib[] dob[]————> Do[18:9]
——— > xx_flag
9Kb
Memory
we — Port | Array — re
csW ———————» A ¢————— csr
rst —» ¢—— rprst
orea 1 ore
oreb N
clkw ————— (¢ clkr
2-2- 6 18 {ii##/18 it FIFO 23X
DI[8:0] C——— >{dia[] dob[][———>> po[s:0]
——— > xx_flag
9Kb
Memory
we — port Array — re
csw ——————> A ¢——— csr
rst ———h ——— rprst
orebg————— ore
clkw —— —— clkr
2-2- 7 <=9 {irj#/<=9 I FIFO &3
DS100 2.4 www.anlogic.com 18
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E LOGI C REREL AL3 RS FPGA BUEF A

DI[8:0] C——— >{dia[] doa[] ———">> po[s:0]
dob[]————> Dp0[18:9]
——— > xx_flag
9Kb
Memory
we — Port | Array — re
CSW ————> A ¢——— Csr
rst —h ¢—— rprst
orea 1 ore
oreb —T
elk¥ —— ¢————— clkr

2-2-8 9 i i##/18 i FIFO &K

DI1[8:0] C———, >{dia[]
D1[18:9] C———— >{dib[] dob[]———> po[8:0]
——— > xx_flag
9Kb
Memory

we — port Array — re

CSW =)y A ¢——————— Csr

rst ———h —— rprst

oreb g————— ore

olkw ————» ¢—— clkr

2-2-9 18 i[i#/9 iy FIFO &=
B FHEREEENRE

FIFO M50 i/ AT LUB I 9 PF B8 FIFO 2835 & JR At . % b 25 (empty_flag), JLF %8s
(almost empty) JilitnE (full flag) , JLUF3lidsE(almost full)e 24PN THE088 T B B br BAE RS &1
FF/AF/EF/AE AH N3 14 H s .

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

FIFO J& 425K ik wEEE
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 FIFO X FHHARE

FIFO 15X /] CSW/CSR 1 RAM B (1) CSA/CSB 32 13842518, 24 FIFO BB 23t A 1 18
Befritmit, v PUEN BIE RGN esw b, 55 RGN csr . AR AT DA
FIH cswiesr B 7] 5 2 4R SEH

DS100 2.4 www.anlogic.com 19
2019.3 Confidential



KLOGIC

RN AL3 R FPGA HiEFH

Afull flag

ﬁ_ full flag
— »lesw[2](INV)

routing

clhkf —m

—»csw(1]
—p{csw[0]

aempty flag
empty flag

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

v

2-2- 10 24> EMBOK FIFO &= &

Afull flag
full flag

A

—»C|csw[2](INV)

»Clcsw[1](INV)

rauti

—picsw[0]

clkw

routing

clkr

aempty_flag|—)

v

empty flag|

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

clkr

Afull flag
full _flag

——»Cicsw[2](INV)

Clesw[1](INV)
— p{csw[0]

clkw

aempty flag|—)

routing

empty_flag|

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

clkr

routing

2-2- 11 F EMBOK FIFO R E£4E 1%

2.2.6 EMB32K 1143

AL3 RANZHE AR NN D G 21 EMB32K, f7fifi 2525 & 32K bits.

EMB32K 7] SZH
B L[] RAM

B XX RAM

EMB32K S RE D RERF (A

B 32K bits/ L, W EN 2K*16 B 4K*8

B A/B L 4ppsT,

DS100 2.4
2019.3
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KLOGIC

RN AL3 R FPGA HiEFH

B ARG E A/B DIEIRALYE, SCRE 8 /16 i A vE i

B B PR GORF 1 BKED

B R M EEAERA. AT®EFEAE (Normal), H%Fi# (Write through) AP

doa[] < —— > dob[]
dia[] ———— > <—— dib[]

addra[] C—— > < ——1 addrb(]

32Kb

bytea — ) ¢—— byteb
WENA Port A I\;I:-I:;c;ry Port B WENB
CENA ————» «———— CENB
RSTA ———| «——— RSTB
OCEA ————| e—— OCEB
CLKA ——— | ——— CLKB

& 2-2- 12 EMB32K A RAM

% 2-2- 11 EMB32K i 1=

AWO% | L]
dia[15:0] | %A A Uit VEHESIN 8 Srii N TSR dia[ 7:014 24
Addra[10:0] | #@WA A i RN, 2K IR BE .
Bytea LTPN 8 ALAR I Ry s I A il o
Doa[15:0] | #ith A i R, 8 A% H i U R doal 7:0147 R4
clka LTPN A Ui RPN, BN BT R (Rl i)
rsta LN A Ui B AR AR D EAME S, BOAmA R (AT )
cena LTPN A Ui B B A G S, BRI & (AT D).
Wena LN A Ui VS N RS, 0 NS NBRAME, 1 N AR
oce Hx A Uiy R EF AR AR B RE, BROAEA AL (AT A)D . A 2450t 2F A7 ds pl
Fiif (REGMODE A= “OUTREG”) AH %L,
BWiH%& | HH Ui B
dib[15:0] | A B i LIS, 8 4 A ity IS 2URT dib[7:0]4 2%
addrb[10:0] | #iA B I b3, 2K PR
byteb LN 8 PLAR I F Ry S I A7 il
Dob[15:0] | %t B v IR, 8 £k H i U dob[7:016 2%
clkb LIPN B uify BN, BRI ETHITE R (AT AD.
Rstb LIPN B Uity [ d it S A 2 B AL S, BRAEA 2 (AT A
cenb LIPN B i LU0 2265 5, BRIMEAR (AR MDD,
Wenb LN B Uit 15N/ AR H], 0 S NERAE, 1 iR,
Oceh Hx B uify 45088 2 A7 as e Al ge, BRINRIA 2L (AT R %0 75 A7 e gl fae
i (REGMODE B= “OUTREG”) #H .
DS100 2.4 www.anlogic.com 21
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NLOGIC
2.3 B FRIR

AL3 %74 FPGA HSLEWAME B EHIR, — MRS ZO0ZE . A MEa A DSP i FH 14 s i 8h
(GCLK), 15— A& SCHF sl A A 32 O podn N B4 (TIOCLKD .

2.3.1 £ BAt5h

RN AL3 R FPGA HiEFH

AL3 R4 e BEIRIR AL A L TR BN, i B A R 2 . BB R AL 16 MR,
IR ELERH 42 R B 45 o A8 RN B X 25 BE 5 9 FPGA - MEDAR Bt g — I mn i fe . KB 8D (ki
RN [RIN 4 R bt T F T e A

fE4 RN B2 DA IR 2 IR A, 5400 8:1, MIT M PLL frth . WFBpEREl. PN o0 40
ey WIRIZHE SR B N R RN E: 1 8:1 ZBE RS A I, WA T HBhAS
WAL, W ASCEUC BRI Bran & aE: MDA ILIEE 32 BRI 5308, el L isie LA SE
IV, 0 RS BUAL TR ]l A3 2% 36:1 gk FEds, B liE 2] 4 N RERIKENH 124 DFF,

B DA AN B AP R 2NN RIR, SR GERAT 16 BT 4R I B BT

gelkio t[1:0] [:] [] gclkio t[3:2]

PLL1

clkdivt[1:0]

4

QUAD 0

2

2 gclkpibt[3:0]

PLL 2

QUAD 1

Hpibl(3:0] center mux | sclken|piblo:1]| center mux
gelkio 1[1:0] 16 x 36:1 16 x 36:1 clkdivi1:0]
[:1 39 9 , gclkio r[1:0]
8 8 ]
. 3 2 )
gclkio 1[3:2] - [:]
gfkdivil1:0] gelkio r[3:2]
center mux | gclkemppib[3:2]) center mux b
gelkpibr(g:
16 x 36:1 16 x 36:1
4 5 / 8 \ 4
QUAD 3 QUAD 2
A
5
PLLO gclkpibb[3:0] PLL 3

2
4 clkdivb[1:0]

] [:] [] gclkio b[3:2]

gclkio b[1:0

& 2-3- 1 £/ BRI
E: AL3A6/A10 245 PLLO A1 PLL2

DS100 2.4 22
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E LOGI C REREL AL3 RS FPGA BUEF A

2.3.1.1 Fh&ER4E#EE(DCE)

B I RE(DCE) B AL Vi P L B AR R A5 P BUR BRI o M3 S 1, BT %
A X B0 I AR A A b, AT R/ T FE o
2.3.1.2 BB ISR (CSB)

B AL3 810 H 2 DRI BhEh S Bl Hose . NSRRI 32 B A R R R
B FEAR A VROV N o SIS B DI B SO VR L BC B — A B A AN I Bl e\ B [F) D B
PHEAES 2:1 ZHEHSE.

DCE
8
center mux | @ Center mux
16 x 361 @ e a » 16 x 36:1
DCE 8 8 DCE
center Mux «@ , Center mux
16 x 36:1 < ® 16 x 36:1
8
DCE

2-3- 2 CSB #E[F
2-3-3 54 T CSB Bl TAER K.

o

—
=
e
(=)

[_J
_______[__L__

1
|
]
1
|
]
1
|

o

[
=
[
[S—

|
I
I
|
I
|
I
r
|
I
r
|
I

0
r
\ :

1
1
|
1
1
-} 1 _

o
—
-
@)
[ =
|
I_
[—
|
|
|
|
I_
[—
|
I_
[—
|
I_
[ =
|
|

|
]
1
|
1

2-3- 3 CSB Bt FFE
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E LOGI C REREL AL3 RS FPGA BUEF A

% 2-3- 1 DCS #B1EEREK

B > #
1 0
CSB clkio clkil SRR, BUEIRES A
CSB_1 clkio clkil AR, BUEIRES
BUFGCE 0 clkil fliRem A2, AR RRIRA 4 K
BUFGCE 1 0 clkil fliRem A2, JEERRIRAS &
BUFGCEB clki0 0 fERBARA 2K, AR AR AR 4 I
BUFGCEB_ 1 clki0 0 fEREICE R, AEERRIRES &
BUFGO clki0 clki0 N e 2
BUFG1 clkil clkil N e 2
BUFGMUX clki0 clkil H BB

2.3.2 N R g

LG IOCLK) #& A PAE AL3 #fFr i — Mgz pbds . IOCLK 3Kz /O #IJ A —M it
ST A R I B IR 1) T FIRT BRI . IXFE, BUFIO ] LA AR HE A YR R0 Bl R AR (R /AR i 2R i) b
3B . TOCLK AJ BLHIALF A — B4 X 3K clock capable /O BKzh, WA LT PLL % oksh. SLAdfK)
/O A PIAS IOCLK. 4> IOCLK AJ4RZ) A — X/ H ) —A> VO IR 4% . I0CLK A Redkz)iE
PR (PLB. EMB %§), [F2A IOCLK I 5 26  RE 78 5 5] — 4Bl 2 XS 1) VO 41

gelkio t[1:0] F Q gelkio t[3:2]
gelkpibt [0] gelkpibt[1]

PLL 1 2 PLL 2

0 yueq

Iay3o 3o YII0I oL

opts omes

-—
gelkpibl[]
1

io_r[1:0]

gelkpibl[0]

gelkpibr[of
— -

To IOCLK of other
bank on same side

L8 ,
PLL O 2 T \L\%\}\\L— T 2 PLL 3
gelkpibb [0 gelkpibb[1]
0o

gelkio b[1:0] gelkio b[3:2]

2-3- 4 |IOCLK 2243
E: AL3A6/10K A4 PLLO 1 PLL2

DS100 2.4 www.anlogic.com 24
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E LOGI C REREL AL3 RS FPGA BUEF A

2.3.3 BT§h 4y Snes

AL3 BAEFA VO PG P BP0 0as . I /- ARER AT R B 45, Ak B T AE 1R
VO L FRt o Ha it 7SR o] A 1/2/4 FREAER— A

CLKi —>» DIV —> (LKo
/1
/2
COE ——» /4

RST —>

2-3- 5 Bfph o3 4R

RST |

o1 [T L L L
COE |

CDIV 2 L]

CDIV_4

2-3- 6 BS$h ST ES AT

2.4 $HHER PLL

2.4.1 &

o)

AL3 %% FPGA mZ N A 4 D Z RN (PLLO~PLL3), ] SeHl &= AEmteh i Ihhe . &4
PLL & SIS eh 45 851432 451/ NN 2 s B b o v/ 22 LS s b i HE ThiBe
PLL ZH I B NG BRI 44t . B H A P 4R A

PLL Uit shs NA . IR a . NS ZF A7t B0 55 . BESH . PLL 38 s st 8 DL & A
EHHEh CO~C4.

PLL A 4 1] (it SRS A ) I B HE AR

DS100 2.4 www.anlogic.com 25
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ANLOGIC

RN AL3 R FPGA HiEFH

PIBREF[1:0] 2
0sc
10, 10
GPLLIO[9:0]
PFD CP — LPF — VCO ¢ PS
ECLK[4:0]
4 =N GCLKs
PIB
LOCk 4‘ > Ext—clock
circuit fock output
1
6
5
2-4- 1 AL3 PLL ZE#3[E]
Pin
CLKOUT n
CO —>
B o
PLL CLKOUT p

2-4-2 AL3 CO HiEMmHBIRpimE 10 EM (E9ER)

% 2-4- 1 AL3 PLL 4513

Feature AL3 PLL
A N IS A3 5 10-400 Mhz
o L IS 3R 5 4-400 Mhz
VCO A [ 300-1200 Mhz
i e o 1A 5 (4 Ui AR S T ik )
ZE NI P R (M) 1to 128
SRR TER () 1 to 128
it P B 23 A R 48(CO-4) 1to 128
FHEE 73 % 450
i vy AT IE AR AL WS B () 0, 45, 90, 135, 180, 225, 270, 315
F P 8h A AR 1 | SCRE (+/-RE AL 45 FERRFS D
B e RS Lock
2 I e o A XRF
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Confidential

2019.3




E? LOGI C REREL AL3 RS FPGA BUEF A

2.4.2 ThiSHE

AL3 251 PLL SCHFsh S IIRE. AL3 R4 PLL 26 EYE > E S s ST B AT, SaSHCE
FI I A BB A A, el BN R AN REEE

A E S AT

W 2B SO B N/ i
B SENB I RR(M)
B E(N)

W B R i (CO-4)

FNASHIRS 248 FH 7 A] DL IS ) PLL #2850 A4 1 R 2415 5 A 38 PLL 5 Mgt Co-C4 Al
PrfgT o AL3 s HHAS da i i i in/ad gk i) 75 s T AL o 3t 25 K Mt HE T i 45 BB DA% HE 4345
¥, H/ifid PHASECOUNTERSELECT [2:0113 S ik s 35— H AT A2 .

scanclk

phasestep

phasedone }—]7
[ 2-4- 3 PLL h7SHERIEHIR R

2.4.3 PR IFHR T

AL3 Z5 PLL 3CHF 4 F G R FE sCH0 SRR B 20 045 SURIAR RS o

a) YRFP#ER (Source-Synchronous Mode)

Data at pin X >< ><
PLL refﬁiiﬂfixﬁjock at | L___J L____J |
X

Data at register

— X
X

clock at register | | |

& 2-4- 4 BEIEER
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E LOGI C REREL AL3 RS FPGA BUEF A

ke 2-4- 4 PEFD AR GEE S ASAAE TIRE, VA1 b AR A7 CRAE K o 1 31 10B Sy A\ 27 A7 48 1 SER
AN Bhay A 1 1) I0OB 27 A4 d IOREIS A S CEctis AN B A i A XA FR 0L R D

b) FTFMERE (No Compensation Mode)

FETCAMERIIL, PLL ANl 28 SEREATAMe2, PLL RAI N E 5, X &g PLL HI#Hah%r
.

PLL reference clock at | | | |
input pin

PLL clock at register | |
clock port

L]
L]

2-4- 5 TAMEEK (RREIARFT)

PLL clock output ___J |

c) WBAER
B A, PLL &#M2 GCLK MG IEIR, LRUE PN 5525 47 78 3 N\ B 8 AR A7 AN b 8 AR, — 25

PLL reference clock at
input pin

PLL clock at register
clock port

I
I
PLL clock output | (_
I
|

2-4- 6 @R (1/2 BRI 5F)
d) FEBZMHER

FIEBZE M, I B S ARG AT PLL 2525 I b iy N A AR (208 5%

PLL reference clock at | |
input pin

clock port

I

PLL clock at register I (‘
|
I

PLL clock output pin | |

2-4- 7 FHIREWIER, (1/3 5 S HRALXFF)
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E? LOGI C REREL AL3 RS FPGA BUEF A

2.5 HF{ES4E (DSP)

AL3 $FE5 5 7 BB EANEIE O, XA BT R R RE . D RGUEA, LR RS T B
(DSP)R G DikE. AL3 eFA 5 8 /E08 DSP e BE &%, #n] F TR DSP R GEHITENT EL.

2.5.1 (R RZ5H
E 2-5- 1 4 T T — kN S ITe: 58 DA SR AT 1103 S5 ) R EE 0 T3 6 2o o MR\ R TR 27T L
BLE A 1818 Feiids, SR ML E P OX0 ik 88, ik A ATl 254 1 DA R J LA LA
RS
LI TN T v es
m A SR

DSP Block
/| pB PLB
PIB PLB
PIB PLB
PIB PLB
9 PIB/PLB
Row PIB PLB
PIB PLB
PIB PLB
PIB PLB
\_ | pB PLB

& 2-5- 1 5 PLB 1B4BRIIZFIHEFIBIBR AR FE R

clk gsrn  mcl_asyn mcl_gsrn_disable

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

mcl_areg_en
rsta_n
cea i
(=}
mia[17:0] b i
| S
e —>
sourcea 4
L4
mcl_breg_en MUL
- — +——!mpd[35:0]
rstb_n 18Xx18 =
ceb »
s

h 4

Y

mib[17:0] t/: b —
sourceb 3
done_gwe
acout[17:0]  bcout[17:0]
2-5- 2 L BRIRIRAVIA R LS
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E? LOGI C REREL AL3 RS FPGA BUEF A

a) WMANFHFH

R IRIE A A ER L, T DB RN TREE S N R 5 1 B N 27 A7 45, BB #2 DA 9bit 5K 18 bit 1]
AT RN T ds . 1T LA B vk as RN i N 2 0 N 274745 o 9140 4 3feykias mia (5
FEERNGT A, B mib (55 EIEER RN EIRIE .

I R Sl R L S S NS
m

m R

m R

] — AN R AN 2RI 2 HH O A i N B L 2 A A 2 i R — I B 5 3Rk Eh, I B Re(E 5 DL R R
HEE TS S E.

b) FRIEBH

RN RIRVE BB [ e 28 4 7 F 9x9 B 18x18 Feyk8d, F i Hrix et B > (Al i H s gk ae, 1R
Pr ek s B4 e F Bl B AR AR SR, B — R N SUIREE SR BE 08 R N $1UA T — N e E A LB .

Fevk A B — MR E R E — N — A 55 808 B 520 Signa 5 signb {5 ‘54l SReik 4% 1040
N, FEREE AR 5 R AT 51 WS signa (55 N, U mia #EECE —NERF5EUE
K2, mia BEAEBE R NS HUE

R 2-5-1 25 H T NRIRE 5 28 (4 A E B e AR 2 SR ML I 7375 280 ST Ao — NMREECN B /5
K, NSRS NGS5

& 2-5- 1 JAEBTFSRE

mia mib
Signa ZiEE Signb ZiE[E R
R 0 FA 5 0 A5
e iine) 0 Eine) 1 ESEine)
A ! TR 5 0 e
At 1 HES 1 e

MR TRIL BB G — > signa (55 F1— signb (55, HTEHIBHANEHE W75 %R
o WIRMANATESR A 9x9 feikds, AKX IIELFN mia HIAS mib AR HIFEE R —
I signa {55 HI[E—> signb 155 . A LAEIZATINBhAS AL signa M signb 55, MBS AZAEEU
R 2oR. ATLLOEE & RN G A7 28 RO signa LUK signb o AERFSRRUMT, SIEAS S R4

=3
H/X o

>

i

>
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E? LOGI C REREL AL3 RS FPGA BUEF A

c) HHFFSE

MR VLA AR, AT LAHT 18 bit 5 36 bit AT UARA I 4 th 25 47 e g i N 2 afedk o 1) i 3k
T8 NI REERNE 5] TN U AR T AR — e A A%

B e
B AR giRE
B FB/RPEE

] — AR A IR 2 B A e N B B A A A 2 i R — I B 5 3KEh, I B Re(E 5 DL R P
HEE WS S E

Je T DSP [R5 356 B a0~ R iR
R 2-5- 2 Fe;k/im O iR AR

LW | T | AL Ei::3)

a W] 18 K H PIB 1) dsp #AEEUMAN . HA SR8 AR
Acin || 18 KEAT—Z% dsp I acout it H BB MA . BAFAEMALEL.
Acout |HiHi| 18 RN —2% dsp 1 acin ¥ 0 OB BRI

B |HA| 18 K H PIB ] dsp H) 5 —#AEEIA . BA TR MAR A,
Bein || 18 KEHT—Z% dsp [ beout M RIKEIE AN . FA TSN
Beout | it | 18 RPN —2% dsp 1 bein i H_E RIS E IR S

Cea |HIAN| 1 |[HINFAFEMIBEMEREE S 24 cea N PR, amux M HAEIELS A7 5%
Ceb [HIA| 1 |MIANTHEMIEBMERES . 2 ceb ARHERT, bmux K HAL LS 271748
AP AT AR I B {EREAE T o 24 cepd JmiFESF,  dsp PR S A5 1% 45 F5 A7
Ao
clk 72 dsp HIH NI, JLRIVER T WA 7748
BNFAERMENAE T 2 rsta_n FANKHEFIE, FFAESMHEEAN €07,
BINFAERMENAE T 2 rstb_n BN NICHAPI, FESIHH N “07.
AT ARNEA ST 2 rstpd_n FIANKHSPR, FFFREHHY €07,
5 — AR IR BRI N . 4 sourcea iy PR, MUX %2 a, 4
sourcea NKHTIT, MUX H4iH /2 acin.
B REHR IR B A B . 24 sourceb AR HLTR, MUX fUfH 2 b, %4
sourceb JMIC LTI, MUX [ Hi 72 bein.
P Wit 36 dsp [IEHE S

Cepd |#IA| 1

Clk |%A
Rsta n | fiA
Rstb n |HiA

Rstpd n | i\

—_ | = | = | =

Sourcea | HiN | 1

Sourceb | FIA | 1
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E? LOGI C REREL AL3 RS FPGA BUEF A

2.5.2 #{EEZ

FRAE AR B8 FH 75 B, AT DA B0 p R ol vk 88 TAERR 1 —Ff
B 18 X 18 3kiEM
B EEZHA9 X 9 MR

WA AL3 SRR A RE S, AT UASEBRE IS ARk BINAs Thae, X —DhREMIsRiLas
A IR A SRR R SEBL, 1INt B R4S D RE N2 4R e h se Bl

a) 18 frfeikss

T B M NRTERS, SR SCHR 10 2 18 S AL BE I — 18x18 Ffeikian. K 2-5-3 44 T
Ao B a0k g%, LSO — 18 [ 3feidi g .

FITAT IR 18 7 afeidai iy N Kdie 5 45 R PR IR 2 35 4745 - VR s N A m] DL AT 175 5 3 4
TS BE, BEWENAE. i5h, WAL BN signa 15 signb 5%, JF Hilid & H KA w7 7F
WRIEXEE S

gsrn ena enb en_pd reset_a reset_breset_pd signa signb

ITITTTTTT]

IN_A[17:0] D Q

—— Reset

— GSRN

— —— OUT[35:0]
I D Q:‘ ]
[ MUL
18x18 ER
IN_B[17:0] D Q —4 Reset
__len —— GSRN

— Reset

—< GSRN

Multiplier 18x18

& 2-5- 3 18 [\ 3kERFHEL
b) 9 frsRikes

I E B NMRARIRERS, DSCRRE 9 A AL P A Ox9 Seikds. K 2-5-4 45 TRCE
Ja AN AGRE R, DISCREIAS 9 frfeidids

FIA I 9 frsfeidas i N KU 5 45 RGPS AL B A A7 8 AT AL 7T LR A 15 8B4
TErF 5 B B W LG o A IR A SRIER B P A~ 9 X 9 SRERRILZ [ — 1 signa AT signb
55 Bk, HTRah AR AL KIITH mia S AZHE L VEA MRS Rom. FRE, T
B F IR AIE G T mib Fay A BB A M R R 5 R
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E? LOGI C REREL AL3 RS FPGA BUEF A

clk gsrn ena enb en_pd reset_a reset_breset_pd signa signb

N D S

|

‘—— 0UT1[17:0]
D Q
MUL

} 9X9 —EN
IN_B1[17:9]

— Reset

— —4 GSRN

Multiplier 9x9

IN_AO[8:0] ]

—— 0UTO0[17:0]

‘ MUL
} 9x9
IN_BO[8:0]

— GSRN

Multiplier 9x9

& 2-5- 4 9 fifeiAARHER
2.6 MIANHILHIZiE (0L)
2.6.1 MINEF 1785
NG (IOL) A5\ 21758 PR SR Ab B 2 11, 4 L WA A P 0o B T L Ak B8 £ A

R, BN TTAT 2% TR AL AT B A I F A E N KA A B B o 7R KR A T AR A 35 T I XY
M VEEAE (GDDR) ) 32 #F

L3 INDD
PADI
D Q D Q—— ltrue
pdelay

——= D Q D Q Icomp

e |

CLK [

& 2-6- 1 NS 1FERHER]
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E LOGI C REREL AL3 RS FPGA BUEF A

2.6.2 M &S

NS (TOL) H ¥k A A7 4% SR AR EE Py A A 0032 48 3 R 1/O 45 I e

Otrue [ > l D O , —» DQ
Qtrue
Ocomp [ > D Q —D Q
Qcomp
L 4

e

CLK [> r
Tri
Tri Dﬂ ] TQ
—— D Q

=

Bl 2-6- 2 it F 77 S IEE
2.7 MNHHE R (10B)

2.7.1 0B &9y
AL3 BA IS 2L VO WSS RIS, W30 FMR 2 OARERE 1. 3R K I DI RS S AR
o 5 RN 1 0T G R4 )

B 10B &N Hi A =200 48 . X EIKAN 28 n] AR & Fh 1O FrifERCE .. Z4 1O fif
FAE— /M A4 TOB.

B g VO Fa#E (LVCMOS. LVTTL. HSTL. SSTL. GTL. PCD
B =/ /O FrifE (LVDS. LVPECL. BLVDS. #4} HSTL 1 SSTL)

2-7- 1 lion ASEA 10B [ 5 W ESIZ MG F AR L 1%
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ANLOGIC

RN AL3 R FPGA HiEFH

PAD

{ » PADOUT

TL >
OD—& X

OUTBUF

INBUF

DIFFI_IN >

2-7-1 &7 |IOB 1EE
% 10B H#ZER IOL X, ZZEMa S A E IR, 7JHTHEM 10B 1 =84,

2.7.2 &R LVDS 0

AL3 2814 SR Z= bR W3 2-7- 1.
< 2-7- 1 AL3 T HHHEDFRE

Bk Rik
EE 1/O Locati
peation T Shamea F Shameai
EiA Yes No Yes No
LVDS
LIRS Yes Yes Yes 3 HBH
sty =1 Yes No Yes No
RSDS
FIRIEA Yes Yes Yes 3 HBH
A Yes No Yes No
mini-LVDS
FIRIEA Yes Yes Yes 3 HBH
EiA Yes No Yes No
PPDS
LIRS Yes Yes Yes 3 HBH
BLVDS LRI Yes Yes Yes Yes
s Yes No
LVPECL
SRR Yes Yes Yes 3 HBH

True LVDS 5 Emulated LVDS A {4 LVDS25 trvEfI N, I K AR 400 MHZ(800Mbps).

{E NI, True LVDS RH LVDS25 #rifE HH4rH LVDS H-FAR#E, JToi/MMBICEC R, ] 2-
7-2 s, KA /2 400MHZz(800Mbps).

Emulated LVDS {F %t i K H LVDS25E ki, A%t AR 166MHz, H 24z 3R HiBH P 2% %}
foy HH E R A AT R Rk DAY 2 LVDS FRdE, Wi 2-7-3 B . AT LU i eoRs e R 448 SR PR R ThEE B
O g S 25 PR
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E LOGI C REREL AL3 RS FPGA BUEF A

EAGLEHLVDSRIX 2% TC 7 3R A PH. RN 2%
VCCIO=2.5V
§ 100 Q V2B
£ e
2-7- 2 True LVDS #i
FAGLE TIVDS oS Rs=120Q Rp=170 2
Rs %Rp §1m9 LYDS ‘jﬁi&¥37=509
%4&‘%‘% Rs + Rp/2
Rs
[& 2-7- 3 Emulated LVDS #i 3R E[EM%&
2.7.31/10 748

AL3 8 8 N 1O 4. FANLAEWANIS 10 Ho 41 A THIEREZHE (config) MR,
TEHALEREEZND,

H— 10 HEEWHANSHEBEMAN . B4 1O H X H Veco fEH .

Bank 8 Bank 7

T jueg
9 jyueg

Core Logic

Zueg
g ueg

Bank 3 Bank 4

2-7-41/0 HREE
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ANLOGIC

RN AL3 R FPGA HiEFH

2.8 AL3 FPGA fig i}t B

AL3 FPGA 0 7 (ITC B 8 i A3 0 Fr Y S 2 4 e B s Sk S8l . AL3 FPGA o0 — &84 5l &%
PR ESI B, SB—aRZ 51, SH5ERE R G v LR f—Bdm NS, RN,

3= 2-8- 1 AL B E1E N K 5B

Bt B
SS MS SP MSPI MP
FrdE SPI | E3hIHAT
MBENEAT | BB EAT | NBIFFAT | PRIE SPI
Pt & 5 Eayit} = Master Master JTAG
Slave Master Slave Master
SPI Parallel
serial serial Parallel | SPI Faster
Standard (X8)
MSEL[2:0] | TH | =111 =000 =110 =001 =010 =011 XXX
PROGRAMN | £ H PROGRAMN
INITN H INITN
DONE H DONE
CCLK L H CCLK
CSN TH CSN CSN
TMS TCK TMS CK
H
TDO TDI TDO TDI
D[7:2] 5H - D[7:2] D[7:2]
D[1}/MOSI | &H - D[1] MOSI MOSI D[1]
D[0]/DIN/
2H | DIN DIN- D[0] MISO MISO DI[0]
MISO
SPICSN S2H SPICSN | SPICSN
CSON CSON CSON CSON
CSON/DOUT | &H CSON CSON
/DOUT | /DOUT /DOUT | /DOUT
T A EC B R S A
B il E IR S (MSEL[0], MSEL[1], MSEL[2])
B ERE S (CCLK)
B EEITIGE S5 (PROGRAMN)
B CESEAGIE (DONE)
B CEEIRERTI T (INITND
B EREE ARSI (CSND
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E? LOGI C REREL AL3 RS FPGA BUEF A

B AR HAHSESI B (TDI, TDO, TMS, TCK)
TR R E 5

m CEJUR k. B (CSON/DOUT)
W SPIARFUT ik (SPICSN)

B EHEmAGIE (D[7:0], HA D[11ER LAEN MSPI #20F # MOSI, D[0]id 7] BAE A M
i N DIN LS MSPI B R ) MISO.

FRARAS A (R C B 7 Rk $E, CCLK 1] L2 FPGA &5 5 P A48 I I bt o m] DU A BB Fp B 7 A= (R
A FPGA it fi . DONE F1 INITN 2%, %20 R,

2.8.12.8.1 ELEER

AL3 FPGA 3§ 7 MECET 2, il EDEAT, MHAT, Mahitir, EZF4T, 2 F MSPT
A ITAG BB BCERKXH M2]. M[1]. MO]=/MEARGEF(E TokiksE, AREFERRNE
2-8-1

AL3 %% FPGA BLE K E 1.5M~26Mbits, 75 Z AL E O AR AT EE T 2M~32M bits. AL
O Al DU Xilink Altera Bi3HAR A 7] 364510 EEPROM, U1 XCF04S %5, ta] DLl Tk bruE & 47
SPI #21 FLASH, Htii M25Pxx. SST25LFxxx. S25FLxxx %. AL3 FPGA % f 0B. 03 Pifhisan 21
SPIFLASH, B4 H M[2]. M[1] « M[O]H-FRiEFSE, MSPIFAST #:{ F{i 0X0B, MSPI Standard
I AL 0X03.

RERE

AL3 FPGA {0 BBEANEL B i FE 7] L2y = AN 80y |56, 0 EREMERE R E M E S EH NG
HENEAN B, N E S MEEREE, KAWL N HEEE IER, PGt e,
FPGA HirHEZ BRI E N, BTG, FPGA & B3I B .

1. FisgiedE

AL3 FPGA & LHE, RAHEELEVIGEREA REF NG E FEARE. A4, AR EE
HHOAC B T3, Fik PROGRAMN J&, RGEH AWML FE, WG REd, FPGA ¥R
FraleE &S, B NS A7

2. BEBEBEA
AL3 FPGA ¥ 58 E, INITN 15 528 A m B, i A P R B 23R T 465 N\ AL3 FPGA.

INITN 15548 N %, FPGA RAEFERE S BT, et Ei. JTAG BB INITN
ST R, AT PAEAR AR A R .

3. BB

DS100 2.4 www.anlogic.com 38
2019.3 Confidential



E? LOGI C REREL AL3 RS FPGA BUEF A

AL3 FPGA e T AR E S RAM RS AN 5, HENEERE. AL3 FPGA & 3)F E5E K
LA Thg:

1) BJ DONE {5 %5 . DONE {55 MWKH Ay m T Ros AL3 FPGA A 58 AE ic s, 2
W 7R B A A 72 F e B

2) BMERZ=AFET GTS. &R==5E9 GTS R, REWRBUTA VO & 1.
3) B eRELM/BAES  GSR, VA MK EEIRE
4) BMERESMERES GWE, STV I RAM ik S RE 05 N

2.8.2 BITELEERR

FATIC BB EEEIT (MS). MWBEEAT (MS) % 2 #f MSPI, F:PUApEL,

7E MSPI #50~, AL3 FPGA &y SPI #2424t 2 ™% H {55 MOSI #1 SPICSN, H:+ MOSI 5542
a4, M5 R, SPICSN A SPIth A Fidk.

MS #30F, FPGA H#ft—/~ CCLK 4.

AL3 FPGA 't /i CCLK % Hi BX T &5 Fr, Be B0 A s Eur A it HH 45 AL3 FPGA it /[ DIN
5/, AL3 FPGA & fEBE CCLK B _EFHsHUCEdE, DONE $7 m R niC B 5, WRIEEH Z, &
% INITN 15 Sk

MSPI/MS #R R CCLK N #IREG & 7=4, H P ResiEE: CCLK #RyEH . O F b HF
CCLK ¥E N — MBI ARA A, FI /AT DU A7 90 B 4 % 15k 88 2 CCLK 4%, CCLK #iiE
M 2MHz~64MHz.

SPI FPLASH #(#& 5 N\ 7] DA H %2 4% FPGA T #iZkilid JTAG 7L BN, &K 2-8- 1 fias,
AL RS TEEES .

2-8- 1 & MSPI it & 70K, PROGRAM {255 A7 AL3 FPGA it E, FHrb INITN 1
DONE {55 MR ES, FE L3 fpH, DONE {5545, FoaiERIL, S G TE. Hi
MSEL 5] H#Z 001 (& 010 437 % N Pk A B A A AR e B AR 2, B E R R 2-8- 2 Ars.
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ANLOGIC

RN AL3 R FPGA HiEFH

SPICSN
CCLK

)

2-8- 1 AL3 FPGAMSPI i2E 5=

vCcco
AL3 FPGA
DONE
SPI INT Master SPI
Serial ©o[¢ Mos|
Flash s« SPICSN CSON
[ B |
T™MS ]
¢ ceLk TCK "I ]
Q »| DIN T%’l : :
VCCo
PROGRAM MSEL[2:0][= “001”  JTAG Cable Header
“010!7
PROGRAM

012 3456 7 8 910111213

M ddress————— P

26 27 28 29 30 31

32 33 34 35 36 37 38 39

40 41

[

t

MOSI X 03 06080
MSB MSB ) Dataout 1 Data out 2
DIN High-Z 755432102XE
MSB
2-8- 2 MSPI Bt ER AT &

l |

T AV VAW AY AV AV AV A WA aVAWA WAV
| |
| |
PROGRAMN \ / 3 1
|
| |
| |
INITN H |
| |

DIN oY1 2 -~ X 1 X I n
| |
DONE | 3
|

2-8- 3 BITER ERAFFE
FF B R AT E D5 A At B 2-8- 3 i . PROGRAMN $i{i%J5, INITN 18 S hifk, &~
S IFERIIEHE, KZ 1ms J5 & R W1 052 %, INITN [81 2] 5 67, BLE TG, FPGA FERHh i BT
KRB, EREEM )G, DONE 5545, £RiERI, &I T,

2.8.3 BRITECERAKEL

FTHELA FPGA P LAERS, oI DURFHZUBICE J7i% . AL3 FPGA SCHF 2 Fhgpr 2.

Flow Through #1 Bypass #2{, I TAERLA th A (1) ay 246 €

40
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E? LOGI C REREL AL3 RS FPGA BUEF A

7£ AL3 FPGA it G B BE F#, %M Flow Through #3,, %3t FPGA & ¢ )5, i
i CSON JE 3038 — o it NBCE . 1fi Bypass B0, B—HuS A EE )G, BLES HAth FPGA 11
HAE AR CCLK BTN ZI% 4y DOUT 511, Z0BCRC B A5 F i) DONE Al INITN 5 st b4 s e
LR ERAE e, HE 2 A#e R E )G, BT DONE & 5 R 46 TAE.

K 2-8- 4 2 A ATHCE J5 30 Flow Through ZUBIE XK, EHH 2 /> FPGA HEKECE, 25— RAE
BNHATR, 85 AR BN R ATIE. ] 2-8- 5 42 SR ATHC B 7 3\ Bypass AU

VCCco

AL3 FPGA AL3 FPGA
SPROM Master Serial Slave Serial
a: DONE DONE
RESET/OE[€ INIT —INIT
CSON —
CSON SN
CLK CCLK Ve —>»{ ccLk
DATA »| DIN 1 DIN
PROGRAM  MSEL[2:0][= “000” » PROGRAM  MSEL[2:0]| = “111”
PROGRAM
e >~
L =

Optional buffer L

& 2-8- 4 £5). MEIHEITRHE Flow Through K ExEL & &

VvVCco

‘s

AL3 FPGA AL3 FPGA
SPROM Master Serial Slave Serial
cs[€ DONE DONE
RESET/OE € INIT INIT
s DOUTf—
GND
VCCco g
CLK CCLK g »| ccLk
DATA »| DIN DOUT 3 DIN
PROGRAM  MSEL[2:0]|= “000” »{PROGRAM MSEL[2:0]| = “111”
PROGRAM
e S
L
Optional buffer
& 2-8- 5 &1 MEhEITEA Bypass RELALE[E
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E? LOGI C REREL AL3 RS FPGA BUEF A

2.8.4 \EhHITECE RN

VCCO
CPU/Exte *
rnal Host AL3 FPGA AL3 FPGA
Slave Paraller Slave Paraller
DONE [« DONE DONE
INIT [ INIT INIT
CSON |—
CSN[N:0] »{ CSN CSON CSN
VCCO
CLK »| CCLK »{ CCLK
DATA[7:0] »( DATA[7:0] g —» DATA[7:0]
PROGRAM 7> R
PROGRAM MSEL[2:0]|= “110 »| PROGRAM MSEL[2:0]| = “110”

Slave Parallel Mode Configuration

2-8- 6 AL3 FPGA \EhHITECE A
MBNFHATHLE &GI8 MCU 83 CPU 545 HiI#s i . MBhFFATRCES 8 A 4T40E 5\ Refig ik
FIBARIBC B E . AL3 FPGA IINENIFATICE B M[2: 01 E Ny 110, @Kl 2-8- 6 i, HhZ2 A
CSN &5 Al LI F 2 ML E O

MBNFAT B E RN P 2-8-7 . JHURRIAIAG LI REAT A AT IC B — 20, WA e e, 1E
JridE CSN AN, TERF BRI BT AC E B0 5 N AL3 FPGA. [FIFf, BCE5EHUE, DONE (552748 5 .

EHIATERCE MM SIFATHRCEREL, ZAIFET CCLK W i FPGA #24t.

CSN \ 3/_V |

cox aVatata et aalaValatal
o ——
L T
-

DATA[7:0] BYTEPX ;‘1 ) ? ) ? I 4 ~-:)(n7l1)-( fg Jn+1) User mode

DONE NN I e
N —

2-8- 7 AL3 FPGA MEhH1TECERTFF
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E LOG’ C REBHR AL3 R FPGA HiEF 1

2.8 5 JTAGELEER

AL3 FPGA m] Lt ITAG 0 THCE . JTAG J5UACE it AL3 FPGA LR E 51

(TDI, TDO, TMS, TCK) #1711, JTAG BLE AL INITN 585G, AERAIERE G iEs: 7

farppdi s, EE HARE R IE AR B i FE b, JTAG ArT DLl e 4 i oAb A 28, #3E\ JTAG it B A%
o

JTAG i B FH 2B R T I T 8k, TG TD BAFAT, m DUl B & i E e 75 ) .

2.9 EBHR%HETH OSC

FPGA WHIA MRG &%, ©F — MEER 2.5M I e, A — i 70 S m] i i
XA AT LLIE I e O flash (NN B, T2 o A BRI B e Ay FPGA W TARSR, I
MBI, 2R RE T

FPGA
AL _LOGTC CCLK
0SC » DIV —> FLASH CCLK
MITX
2.5 MHz L}s 1 @ >
@ N
' 2B 0
C ENB
I Switch
1/0

W FEFTR, OSC % —ANBHhi% Div, 25t Div 83 CCLK 3% MUX, WHE[{: FPGA P
i B—AFEE 2.5M fIRH8hiZ% MUX, switch 6385 OFF JRZSH,  flash fnak i sk =2 [ & 1 2.5M.

2.9.1 it E—: WER CCLK SnFIEK

1. #JJF TD T.#%, riii Process-->Properties

.....

File Edit View Project Source

@ Tools Window Help

N . 3 | Run

e B X< W

= = ReRun
'Hierarchy Navigation
—— === Rerun All

4 || Project: cclk

Stop
i AL3:AL3A10BG256C7
4 =i Hierarchy Properties

4 & top (top.v)
[] inst_cclk - AL_LOGIC_CCLK ( al...
4 Constraints
[l top.adc
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E LOG’C REBHR AL3 R FPGA HiEF 1

2. {E/ILI T Generate Bitstream” 26 11,1X B 577> Control Option” £ T, £ /& 121 (1)1 Wi AE HLH]
FEA A — I melk_freq div’ik i, WLLESE cclk M. £ TRM.y @4
N”AL_LOGIC_CCLK”[#] TP [ CCLK 5| .

Properties Navigation Option Description
Global Option 1 melk_freq_div  oscillator frequency divider
Read Design
Optimize RTL 2 cascade_mode configuration pin done overloa...

Optimize Gate

Optimize Placement

Optimize Routing 4 security read back security bit
4 Generate Bitstream

3 done_active configuration pin done active

= = . .
General Option 5 persist onfig 1 port per € ..
Control Option 6 vccmreg_en vcem regulator enabel bit
Startup Option
7 close_osc close oscillator output
[ Save

AR IER WA inst_cclk(.cclk (inset_clk)) ;

always @ (posedge inset_clk or negedge rzt_n)
if {lrst_n)

3. MRS A save A K
292 BB —: FLASH mEsnziFES

1. 4TJF TD L%, 45 Process-->Properties

File Edit View Project Source IProcess| Tools Window Help

DB | xDaE & R iiai=S

i ReRun
| Hierarchy Navigation
= - Rerun All
4 | Project: cclk
Stop

i AL3:AL3A10BG256C7
4 5 Hierarchy Properties
4 5. top (topwv)
[¥] inst_cclk - AL_LOGIC_CCLK ( al...
4 || Constraints
[\l top.adc

2. {EZC i (1) & I Generate Bitstream” i 11, 1X B £5 7 ”Generate Option” 1% Tl , 7E 47 2 1 26 —
Tji”switch colock command”i& i/, EFEON”. (ERINELZOFF RS, ERICIRZA flash celk 47
#2.5M AATD
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E LOG’C REBHR AL3 R FPGA HiEF 1

Properties Mavigation Option Description Selection
Global Option 1 bin create binary configuration file E‘
Read Design

Optimize RTL 2s switch clock command @
3c global crc comparison bit E‘

Optimize Gate
Optimize Placement
Optimize Routing
4 (Generate Bitstream
|General Option
Control Option

Startup Option

3. {EZCIAWIRTAE BT A5 Control Option” %60, 7547 14 K2 — W melk_freq div’iE T, w] LA
% FE flash K celk AZRAH.

Properties Navigation Option Description
Global Option 1 mclk_freq_div  oscillator frequency divider
Read Design
Optimize RTL 2 cascade_mode configuration pin done overloa...

Optimize Gate

Optimize Placement

Optimize Routing 4 security read back security bit
4 Generate Bitstream

3 done_active configuration pin done active

General Option 5 persist configuration port persistence ...
Control Option 6 vccmreg_en veem regulator enabel bit
Startup Option
7 close_osc close oscillator output
Save ] [ Cancel ] [ Reset ]

4,  EFCRAE G A save RAT R B, T gm PR AR GHT Y bit SCEE, 7R R EGZ bit SRS, flash Y
cclk B & A8 AL B I AR
v A7 flash CCLK i, “switch colock command” i U A”ONRAS K, @R AT 20MHZ,
XA T AL flash DS AR S IBCEE, PLGid it B AR e H R M S B 2R
AiRE, @i witch EFERUCIRASOFF”,
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3 BRI

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

3.1 ERBESHM

3.1.1 EREXEEE

% 3-1- 1 AmKBIFHEE

SYMBOL 2 ¥ & /D =3 B fr
Vee A% it H L -0.5 1.32 \Y;
Veea AR HL IR -0.5 1.32 Vv
Veeaux B L IR -0.5 3.75 Vv
Vccio /OB it L L -0.5 3.75 \Y
Vi Himm A HE -0.5 3.75 \Y
VESDHBM AR 5 H i H +2000 \V
VEespcom L A28 e P S P +500 vV
Tste TEAE IR -65 150 C
T g iR -40 125 C

it BA b fg R A0 E A T e 2 S BUR AR ATESUAR . X EE AN FRORFE R BUE [ T HAE A SR
e, EARIRASAFAE SR PRAE T DhBEIEH o 2501 (1 Zh BENE A B2k T BE IR ] 2 1 e R 26X BI0E BT
RE TG AF AR AR . S RIIFEM B 26 81T, 2™ E s de A ek

G, S SRR T T Rl R AR s R, EA AR AL BTN T 100mA
ARKH 58 FE /N T 20ns PRAS 564
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RN AL3 R FPGA HiEFH

3.1.2 EFEERRIERMY
%+ 3-1- 2 HEENIRIER M1
SYMBOL s ¥ BN | BB BK | B
Vee N AZ At L 1.14 1.2 1.26 \Y
Veea? BAH PR HL U 1.14 1.2 1.26 \Y
Veeaux LM 2.375 2.5 3.465 \Y
/Ot HE @ 3.3V 3.135 3.3 3.465 \Y;
IOt @ 2.5V 2.375 2.5 2.625 \Y
Vceio® /Ot E @ 1.8V 1.71 1.8 1.89 \Y
IOt HE @ 1.5V 1.425 1.5 1.575 \Y,
VOt E @ 1.2V 1.14 1.2 1.26 \Y,
Vi =Nk TPNGENES -0.5 — 3.6 \Y
Vo LinfaeliENA 0 - Vcceio \%
‘ &l 0 — 85 T
T, gk R
Tl -40 — 105 C
Tramp YR 22 5 10 — 100 V/ms
IDiode PCl-clamp /& HLJiL — — 25 mA
1. B TAERTZESRFTA 1/0 B Vecio Y AR HEE
2. P TAEREDR Veea M AUER I HIR
3. FTEHMINZZMERH Veco HEH
3.1.3 FaASHEER 12
%* 3-1- IESHIRER
SYMBOL Z ¥ = 1 ;i B fr
AL3A6 4 mA
AL3A10 4 mA
Ivee A% At L FE AL3A15 6 mA
AL3A55 20 mA
AL3A130 45 mA
AL3A6 3 mA
AL3A10 3 mA
Iveeio 110 HHJ5, @Vccio=2.5V AL3A15 5 mA
AL3A55 16 mA
AL3A130 35 mA
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E LOGI C REREL AL3 RS FPGA BUEF A

AL3A6 5 mA
AL3A10 5 mA
lveecaux 7 By EL YR AL3A15 6 mA
AL3A55 8 mA
AL3A130 10 mA
‘ AL3A6/10/15 1 mA
Iveea BHAH A HL YR
AL3A55/130 2 mA

1L ZRPEMERE T EA MR RS, =T (Ty =25C) (A AL BRI

2. WAMEDNA A, B R, SBHPUIRE S, JFEAA B/ MR ARAE VO 5
ZRIERS, ERFTE VO IKENIFHAS VR AL .

3.1.4 IR
Fw 3-1- 4 FRIGEHR MG
SYMBOL 2 ¥ B X B fr
lioriNDC) DCHiiE, &/M/0 1 mA
liorinac) ACHLR, BAM/0 8t mA

1. HREEARET KT 10ns.

3.15 FEEE{NBEHE

%= 3-1-5 EEEMNBEEHE

SYMBOL Z K BN RHE | BEXRX| B
Vcc_porup Ve b RS I BIAE 0.95 1 1.05 \Y/
VccAux_PORUP Vecaux b BRI ) 4E 2 2.1 2.3 Vv
Ve _poroN VCCHat FE AN (37 1 - — 0.9 \Vj
VccAux_PORDN VCCAUXH FE A I 5 {EL - — 1.9 \Y/
V/'SRAM_PORDN SRAM HJJ5 i B AG 0 1] 4 - - 0.85 \Y/
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RN AL3 R FPGA HiEFH

3.1.6 /0 BB S4H4

% 3-1- 6 HEFEKRIERM

SYMBOL Z ¥ * RN R BRK|BEA
he, T i NN HEL LA 0=V, =Vccio-0.5V -10 - 10 UA
liH U LR Vceio-0.5V =V =V iy max - - 150 UA
lpu /0 55 bHi 35 - 250 UA
lro /0 55 N $LHLR 35 - 250 UA
IBHLS SMAOREF O 4EFF T 40 — — uA
IBHHS SVZRIRFE 1 4EFrH IR 40 — — uA
IsHLO SMARFR 0 205 FIR 0=V/i=Vccio - - 350 uA
IsHHO SMARFE 1 25 iR 0=Vi=Vccio - - 350 uA
VBHT SR FRfl R - VIL_max - VH_min \%
Vceio=3.3V,HYST=Large - 450 - mV
Vce10=3.3V,HYST=Small — 250 — mV
Vcci0=2.5V,HYST=Large — 250 — mV
i 2 e i A 9% Vcei0=2.5V,HYST=Small — 150 — mvV
Vit AN G Vceio=1.8V,HYST=Large — 125 — mV
Vceio=1.8V,HYST=Small - 60 - mvV
Vceio=1.5V,HYST=Large - 100 - mvV
Vccio=1.5V,HYST=Small — 40 — mV
3.1.71/0 EMBE
% 3-1-7TAL3 BHEMBEE
SYMBOL Z ¥ QFP FBGA A
Ciote ENERAA B 7 6 pF
Ciolr FE A E RN A 8 7 pF
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E LOGI C REREL AL3 RS FPGA BUEF A

3.1.8 BiR 1/0 BB F4E M

%< 3-1- 8 AL3 2314 Euf 1/O FREAE

~ Vi (V) Vi (V) VoL ®K | Vorn B/ | lou | lon
PRt
B/ B®K B/ >IN (V) V) (mA) | (mA)
4 -4
8 -8
12 -12
LVTTL33 ) 0.4 Vceio—-0.4
-0.3 0.8 1.9 Vccio+0.3 16 -16
LVCMOS33
20 -20
24 -24
0.2 Vccio-0.2 | 0.1 -0.1
4 -4
8 -8
_ 0.4 Veeio—-04 | 12 -12
LVCMOS25 -0.3 0.7 1.7 Vccio+0.3
16 -16
20 -20
0.2 Vcecio—-0.2 | 0.1 -0.1
4 -4
0.4 Vceio—0.4 8 -8
LVCMOS18 -0.3 | 0.35*Vccio | 0.65*Vccio | Vecio+0.3
12 -12
0.2 Vcecio-0.2 | 0.1 -0.1
4 -4

0.4 Vceio—0.4

LVCMOS15 -0.3 | 0.35*Vccio | 0.65*Vccio | Vecio+0.3 8 -8

0.2 Vceio—-02| 01 | 0.1

0.4 Vccio— 0.4
LVCMOS12 -0.3 0.35*Vccio | 0.65*Vccio Vccio+0.3 8 -6

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
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RN AL3 R FPGA HiEFH

3.1.9 &4 /0 B4

% 3-1- O HEFEMRIERM

Z ¥ # 7 WA %A B RAB | R X | B
Vie, Vin N HLF Vccio=2.5 0 — 2.4 \Y/
Vip B N2 57 HE R 100 500 800 mV
Viem Ay N FEAS R Veeio=2.5 0.05 — 2.35 \Y
I i N LI Frd AR — — +5 uA
Vob Z25y Ha th R R IVop — Vonl, Rt = 100 ohm 150 250 350 mV
AVop | Zorni R O O O 50 mV
Vocm fiy 4 A L (Vor  +Von)/2, Rr=100 ohm | 0.8 1.2 — \%
AVocwm | v LA H A 22 O O O 50 mvV

3.2 TRBSIFHE

AR ME AL RO M ARREVERRSHL WP S8R
ESH. XSRS T SRR T I SEPrthne.

AFIEAER

3.2.1 Byt RE

I 3-2- 1 HEFRURTHH (RSN R

REHEMKI B EESA, i

y:
= B Az
6 7 8

AL3AG6 500 440 400 MHz

AL3A10 500 440 400 MHz

AL3A15 500 440 400 MHz

AL3A55 500 440 400 MHz

AL3A130 500 440 400 MHz
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3.2.2 SRR (PLL) I 4E

= 3-2- 2 AL3 8814-AY PLL %%

Z ¥ # B BN BB BRX RN
fin EPNG RIS 10 - 400 | MHz
forp SANEAHES (PFD) SN 10 - 400 | MHz
fuvco B A BB IR ae SR Vi 300 — 1200 | MHz
four B L IS e — — 400 | MHz
TR

finouTy PN R Tl 40 - 60 %

BN BiELS), ferp = 20 MHZ — — 800 | psp-p
tinaiTTeR?

BN EEREE], ferp < 20 MHZ - - 0.02 ul

touTpuTy i LH N B 2 G 45 50 55 %
fea 4 INHpb JE 391 50 (Period Jitter), fout > 100MHz — — 160 | ps p-p

B s R 1181 3 (Period Jitter), four < 100MHz - — | 0009 | UI
Output Clock Cycle-to-cycle Jitter, fout > 100MHz - - 200 | psp-p

touTaTTeR?

Output Clock Cycle-to-cycle Jitter, foutr < 100MHz - - 0.01 Ul
Output Clock Phase litter, fout > 100MHz - - 180 | psp-p

Output Clock Phase litter, fout < 100MHz - - 0.013 Ul

tLock® PLL 7€ It} [] — — 15 ms

tbLock APUERA] (). HELEZ ) — — 15 ms

teLL ps PLL AH#HG — — +125 | ps

trsT S Rk B/ B FE 1 — — ns

trsTREC S ALK S I (8] 1 — - ns
tconFiGPLL PLL AHAL BN A L L I [A] — 35 — cycles
fscancLx SCANCLK #ji — — 100 | MHz

1. ZHENM RV RMALIE) . N FEHCE R B, DR S I
2. JESHEIShEER PLL %t oRATE 10,000 I EAF 2. AHAREHEIEFRAE 1000 (. AHOLEFS) R AT
2000 K. ZHEEES) 30ps.

3. tock ZJF, TERHIRAREIRER B
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NLOGIC 28 RHE AL3 %51 FPGA BIEFM

3.2.3 MAHFESAIEELR (DSP) Mg

% 3-2- 3AL3 iz \ DSP Mg

AL3
Function Unit
6 7 8
DSP Function
18x18 Pipelined Pre-add/Multiply-Add/Sub 400 350 320 MHz
18x18 Multiplier(all registers) 400 350 320 MHz
9x9 Multiplier(all registers) 400 350 320 MHz
36x36 Pipelined Multiplier(all registers) 240 210 190 MHz

18x18 Pipelined Multiply/Accumulate(input&output registers) 200 175 160 MHz

18%18 Pipelined Multiply/Accumulate(all registers) 400 350 320 MHz
18x18 Pipelined Multiply-Add/Sub-Sum(all registers) 240 210 190 MHz
18x18 Pipelined Multiply-Add/Sub-CASCADE(all registers) 400 350 320 MHz
ALU logic(IR&OR) 400 350 320 MHz

ALU Add/Sub(IR&OR) 400 350 320 MHz

3.2.4 Fiif=s1EtR (EMB) #{1%

3 3-2- 4 AL3 TFHE RSB AAR R

# BB
s B B A
6 7 8
FIFO 512 x 18 250 220 200 MHz
BT 512 x 18 250 220 200 MHz
MOIK

AT AR 512 x 18 250 220 200 MHz

B 1024 X 9 250 220 200 MHz
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3.2.5 =iF 1/0 O MHEE

% 3-2-5 5iF /O FEOMRER

SN S AR it/ & K B fir
= INTIN R S
LVDS25 LVDS, VCCIO =25V 400 MHz
RSDS25 RSDS, VCCIO = 2.5V 400 MHz
MINILVDS Mini-LVDS, VCCIO = 2.5V 400 MHz
PPDS25 PPDS 400 MHz
LVPECL33 LVPECL, VCCIO = 3.0V 400 MHz
BLVDS25 BLVDS, VCCIO = 2.5V 400 MHz
MLVDS25 MLVDS, VCCIO = 2.5V 400 MHz
LVTTL33 LVTTL, VCCIO = 3.3V 166 MHz
LVCMOS33 LVCMQOS, VCCIO=3.3V 166 MHz
LVCMOS25 LVCMOS, VCCIO =25V 166 MHz
LVCMOS18 LVCMOS, VCCIO=1.8V 166 MHz
LVCMOS15 LVCMOS, VCCIO =15V 166 MHz
LVCMOS12 LVCMQOS, VCCIO=1.2V 166 MHz
PCI33 133 MHz
PN T TR
LVDS25 LVDS, VCCIO =25V 400 MHz
LVDS25E LVDS, Emulated, VCCIO = 2.5V 166 MHz
RSDS25 RSDS, VCCIO = 2.5V 400 MHz
RSDS25E RSDS, Emulated, VCCIO = 2.5V 166 MHz
MINILVDS RSDS, VCCIO = 2.5V 400 MHz
MINILVDS25E Mini-LVDS, Emulated, VCCIO = 2.5V 166 MHz
PPDS Ponit-to-ponit LVDS 400 MHz
LVPECL33E LVPECL, Emulated, VCCIO = 3.0V 166 MHz
BLVDS25E BLVDS, Emulated, VCCIO = 2.5V 166 MHz
MLVDS25E MLVDS, Emulated, VCCIO = 2.5V 166 MHz
LVTTL33 LVTTL, VCCIO = 3.3V 166 MHz
LVCMOS33 LVCMOS, VCCIO=3.3V 166 MHz
LVCMOS25 LVCMOS, VCCIO =25V 166 MHz
LVCMOS18 LVCMOS, VCCIO=1.8V 166 MHz
LVCMOS15 LVCMOS, VCCIO =15V 166 MHz
LVCMOS12 LVCMOS, VCCIO=1.2V 100 MHz
PCI33 133 MHz
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3.2.6 B EREFN JTAG M4

% 3-2- 6 AL3 SR EC BRI FF g R

TEEK =& /D R B K B fr

F X H AT PROM (MS) 2.5 — 66 MHz

F AT SPI(MSPI) 2.5 — 66 MHz

FBEIFEAT x8 (MP) 2.5 — 66 MHz

MALF AT (SS) — 66 — MHz

MAFEFEAT X8 (SP) — 66 — MHz

% 3-2- 7 AL3 31+ JTAG BT F#Ig R
Ziinc] Z ¥ & & K B Az
tic TCK & 1 40 — ns
ticH TCK 5y B I [A] 20 — ns
ticL TCK K HL~F- I} [A] 20 — ns
tipsu_ToI TDI gL [a] 1 — ns
tipsu_TMs TMS % 37 HF (8] 3 — ns
tipH JTAG iy R FFI [H] 10 — ns
tirco JTAG i 18 1147 1 ZE i — 15 ns
tipzx JTAG i I 24k 1 28] v PEL A 6P (1) — 15 ns
tipxz PV 25 4785 7 ST ] — 15 ns
tissu PIEN 25 725 LR AR (1] 5 — ns
tisH B HT P A7 2 8 ST [ 10 — ns
tisco BT 2 A7 2 I A 1 i H A P — 25 ns
tiszx BT P AT A8 e P2 R - 25 ns
tisxz AT A S 28 3 P — 25 ns
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RN AL3 R FPGA HiEFH

4 5| EFIE
4.1 5|BhzE SCFAFL
R 4-1- 1 5IBIE XN
B2 77 18] # 2
i@ 1/0
NC — ToitEHE
GND — HL Y
vce — P A Lo R LY
VCCIOx — /O 4 LI
VCCAUX — i By R Y
VCC_PLLX — PLL Hi¥
GND_PLLx — PLL b
JTAG TH5IH
TCK LIPN TCK i N At
TDI LU SURTEREHEACIE PN
TDO B SURGEEELEAC/E T
TMS LTUN RIS EE B e
RELHEN
CSN PN AT TR IEES, KA
MSEL[2:0] N TR
PROGRAMN LU RREAHN, AR
CCLK 1/0
DONE (e FHIBCERSII, ERCE a2, JimT i
INITN VO | MBS, SRS FPGA #ERIFRCE, IRim )T #%
4.210 HZHN
IO B E
10 i j 'L IO FIHE BANK
(A= N---2£ 23 %} N 3
T—-top L—left Zn EOMMT  p_zatp
B-—-bottom  R---right E"'% ?\ﬁ
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NLOGIC 28 RHE AL3 %51 FPGA BIEFM

4.3 TQFP144 5|5 EH- AL3A6/AL3A10

%5 | BANK Ell L %5 | BANK E): T
1 1 I0_LIN_1 31 2 I0_L_2
2 1 I0_L1P_1 32 2 10_L4P_2, VREF2 1
3 1 I0_L 1 33 2 I0_L4N_2
4 1 GND 34 2 I0_L 2
5 1 VCCINT 35 2 VCCAUX
6 1 10_L_1, D1, MOSI 36 2 GND _PLLAO
7 1 I0_L_1, VREF1_ 1 37 3 VCC_PLLAO
8 1 I0_L_1, SPICSN, BUSY 38 3 10 BEIN 3,PLLO_CLKINO
9 1 INITN 39 3 I0_BE1P 3, PLLO_CLKINI
10 1 I0_L2P_1, DPCLK1 40 3 VCCIO3
11 1 I0_L2N_1 41 3 GND
12 1 CCLK 42 3 10 B 3, DPCLK3
13 1 I0_L_1,DO0 43 3 I0_BE2P 3,PLLO OUTIp
14 1 PROGRAMN 44 3 10 _BE2N 3,PLLO OUTIn
15 1 TDI 45 3 VCCINT
16 1 TCK 46 3 I0 B 3
17 1 VCCIO1 47 3 VCCIO3
18 1 TMS 48 3 GND
19 1 GND 49 3 I0_BE3P 3
20 1 TDO 50 3 I0_BE3N 3
21 1 CSN 51 3 10
22 1 GND 52 3 10 _BE4P 3, GCLK3p
23 1 I0_L_1, GCLK1n 53 3 10 _BE4N 3, GCLK3n
24 2 10_L3P_2, GCLK2p 54 4 10_BES5P_4, GCLK4p
25 2 10_L3N_2, GCLK2n 55 4 10 _BESN 4, GCLK4n
26 2 VCCIO2 56 4 VCCIO4
27 2 GND 57 4 GND
28 2 I0_L 2 58 4 I0 B 4
29 2 VCCINT 59 4 10_BEG6P 4
30 2 I0_L_2, DPCLK2 60 4 I0_BEG6N 4
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%5 | BANK el %5 | BANK 31 BA

61 4 VCCINT 93 6 VCCIO6

62 4 VCCIO4 94 MSELO

63 4 GND 95 6 GND

64 4 10_BE7P 4 96 6 MSELL1

65 4 I0_BE7N 4 97 6 MSEL2

66 4 10_BESP 4 98 6 I0_R7N_6

67 4 I0_BE8N 4 99 6 IO _R7P 6

68 4 10_B_4, DPCLK4 100 6 IO R 6

69 4 I0 B 4 101 6 10_R8N_6, CSON, DOUT

70 4 10_BE9P 4 102 6 VCCINT

71 4 I0_BESN 4 103 6 I0_R8P_6, USRCLK

72 4 I0 B 4 104 6 I0_RY9N_6, DPCLK6

73 5 IO RIN 5 105 6 I0_R9P 6, VREF6 1

74 5 I0 RI1P 5 106 6 IO R 6

75 5 IOR S 107 6 VCCAUX

76 5 IO R2N 5 108 6 GND PLLA2

77 5 10 R2P 5 109 7 VCC PLLA2

78 5 VCCINT 110 7 10 T 7, DPCLK7

79 5 GND 111 7 10 T 7,PLL2 CLKIIn

80 5 IOR S 112 7 I0_TEIN 7,PLL2 OUTIn

81 5 VCCIOS5 113 7 I0_TEI1P_7,PLL2 OUTlp

82 5 GND 114 7 I0_TE2N 7

83 5 IOR S 115 7 10_TE2P 7

84 5 I0 R3N 5 116 7 VCCINT

85 5 10_R3P_5, DPCLKS 117 7 VCCIO7

86 5 IO R4AN 5 118 7 GND

87 5 I0 R4P 5 119 7 I0T7

88 5 I0_R2N_5, GCLK5n 120 7 10 _TE3N 7

89 5 I0_R5P_5, GCLKSp 121 7 10_TE3P 7

90 6 I0_R6N_6, GCLK6n 122 7 VCCIO7

91 6 I0_R6P_6, GCLK6p 123 7 GND

92 6 DONE 124 7 I0T7
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RN AL3 R FPGA HiEFH

%5 | BANK 51 BB %% | BANK 51 BB

125 7 I0T7 135 8 I0_TE7N_8, D7

126 7 I0_TE4N_7, GCLK7n 136 8 I0_TE7P_8, VREF8 1

127 7 10_TE4P_7, GCLK7p 137 8 10_TES8N 8, D5

128 8 I0_TES5SN_7, GCLKS8n 138 8 I0_TES8P_8, D6

129 8 10_TESP_7, GCLKS8p 139 8 VCCIO8

130 8 VCCIO8 140 8 GND

131 8 GND 141 8 I0_TE9N_8, D4

132 8 I0_TE6N_7,D2 142 8 I0_TE9P_8, DPCLKS

133 8 10 _TE6P_7,D3 143 8 10_TE10P_8, D9

134 8 VCCINT 144 8 I0_TE10N_8, D8
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4.4 fBGA256 5|BiER- AL3A6/AL3A10

%5 | BANK 1 B %5 | BANK 51 B
D4 1 I0_LIN 1 M1 2 I0_LIN 2, GCLK2n
E5 1 I0_L1P_1 M2 2 I0_L1P_2, GCLK2p
C3 1 10 L2N 1 1 2 10 L2N 2
D3 1 10 L2P_1 J2 2 10 L2P 2
G5 1 I0_L3N 1 K1 2 10 L3N 2
F5 1 10 L3P 1 K2 2 10 _L3P 2
Cl 1 I0_L4N 1, D1, MOSI L4 2 10 L4AN 2
C2 1 10 _L4P 1 K5 2 10 14P 2
F3 1 I0_L5N 1, VREFI1 1 K7 2 10 L5N 2
B1 1 I0_L5P 1 J6 2 10_L5P 2
D1 1 I0_L6N 1 N1 2 I0_L6N 2
D2 1 I0_L6P_1, SPICSN, BUSY N2 2 10 _L6P 2
Gl 1 10 L7N 1 L1 2 I0 L7N 2
QG2 1 10 _L7P_1, DPCLKI1 L2 2 I0_L7P_2, DPCLK2
G4 1 IO L8N 1 P1 2 I0 L8N 2
H2 1 10 L8P _1,D0 P2 2 10 L8P 2
Fl1 1 10 IO9N 1 R1 2 10 L9N 2
F2 1 10 _L9P 1 L3 2 I0_L9P 2, VREF2 1
El 1 I0_L10N_1, GCLKI1n L6 2 IO L10N 2
E2 1 10 _L10P_1, GCLKIp K6 2 10 L10P 2
H3 1 TCK N6 2 I0_L1IN 2, PLLO OUT2n
H4 1 TDI N5 2 I0_L11P_2,PLLO OUT2p
J4 1 TDO
H1 1 CCLK
HS5 1 PROGRAMN
J5 1 TMS
I3 1 CSN
F4 1 INITN
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%5 | BANK el %5 | BANK 515 PR

P3 3 I0_BEIN 3, PLLO_CLKINn T9 4 I0_BEIN 4, GCLK4n
N3 3 10 BE1P 3,PLLO_CLKINp R9 4 I0_BEI1P_4, GCLK4p
T3 3 I0_BE2N 3 L9 4 I0_BE2N 4

R3 3 I0_BE2P 3 K9 4 10_BE2P 4

K8 3 I0_BE3N 3 N9 4 I0_BE3N 4

M7 3 I0_BE3P 3 M9 4 10 BE3P 4

P6 3 I0_BE4N 3, VREF3 1 P11 4 I0_BE4AN 4, VREF4 1
T2 3 I0_BE4P 3, DPCLK3 P9 4 10_BE4P 4

T4 3 10_BES5SN 3, PLLO OUTIn T10 4 I0_BE5N 4

R4 3 10_BESP 3, PLLO_OUTl1p R10 4 10_BESP 4

M6 3 I0_BEG6N 3 T11 4 I0_BE6N 4

L7 3 I0_BE6P 3 R11 4 10_BE6P 4

T5 3 I0_BE7N 3 N11 4 I0_BE7N 4

RS 3 I0_BE7P 3 M10 4 10_BE7P 4

T6 3 I0_BESN 3 T12 4 I0_BESN 4

R6 3 10_BESP 3 R12 4 10_BES8P 4

T7 3 I0_BE9N 3 T15 4 10_BESN 4, DPCLK4
R7 3 10_BE9P 3 T14 4 10_BE9P 4

M8 3 10 BEION 3 N12 4 I0_BEI1ON 4

L8 3 I0_BE10P_3 Mi11 4 10_BE10P 4

P8 3 I0_BEI1IN 3 T13 4 I0_BE1IN 4

N8 3 I0_BE11P 3 R13 4 10_BE11P 4

T8 3 I0_BE12N 3, GCLK3n L11 4 I0_ BEI12N 4

R8 3 10_BE12P 3, GCLK3p P14 4 10_BE12P 4
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%5 | BANK el %5 | BANK 515 PR

L10 5 IO RIN 5 El6 6 I0_RIN_6, GCLK6n
K10 5 I0 RIP 5 E15 6 I0_R1P_6, GCLK6p
R14 5 I0 R2N 5 J14 6 I0_R2N 6

P15 5 I0 R2P 5 J12 6 I0_R2P 6

M12 5 I0 R3N 5 J16 6 I0_R3N 6

L12 5 I0_R3P 5 J15 6 I0_R3P 6

NI13 5 IO R4N 5 H16 6 I0_R4N 6

N14 5 I0_R4P 5 H15 6 I0_R4P 6

P16 5 I0 R5N 5 Gl16 6 I0_R5N 6

R16 5 I0_R5P 5 G15 6 I0_R5P 6

N16 5 IO RO6N 5 D16 6 I0_RO6N 6

NI15 5 I0_R6P 5 D15 6 I0_R6P 6

K11 5 I0 R7N 5 F16 6 I0_R7N_6, CSON, DOUT
J11 5 I0 R7P 5 F15 6 10_R7P_6, USRCLK
L13 5 10 R8N 5 Clé6 6 I0_R8N 6

L14 5 I0_RS8P_5, VREF5 1 C15 6 IO _R8P_6

K16 5 IO _RON 5 B16 6 I0_RO9N 6, DPCLK6
K15 5 I0_R9P_5, DPCLKS5 F14 6 I0_R9P_6, VREF6 1
L16 5 I0_RI1ON_5 G11 6 I0_RI10ON 6

L15 5 10 _R10P_5 F13 6 I0_RI10P 6

J13 5 I0_RI1IN 5 Cl4 6 I0_RI1IN 6,PLL2 OUT2n
K12 5 I0_RI11P_5 D14 6 I0_R11P_6,PLL2 OUT2p
M16 5 I0_RI12N_5, GCLK5n H13 6 MSELO

M15 5 I0_RI12P_5, GCLKS5p HI12 6 MSELI1

GI12 6 MSEL2
H14 6 DONE
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RN AL3 R FPGA HiEFH

%5 | BANK el %5 | BANK 515 PR

D11 7 I0_TEIN 7 A8 8 I0_TEIN_8, GCLKS8n

D12 7 I0_TE1P_7, DPCLK7 B8 8 I0_TE1P_8, GCLKS8p
F11 7 I0_TE2N 7,PLL2 CLKIln C8 8 I0_TE2N 8

AlS 7 10_TE2P 7,PLL2 CLKINO D8 8 I0_TE2P 8

Al4 7 I0_TE3N 7,PLL2 OUTIn A6 8 1I0_TE3N 8

B14 7 10 _TE3P_7,PLL2 OUTlp B6 8 I0_TE3P_8

Al3 7 I0_TE4N 7 E8 8 I0_TE4N 8, D2

BI13 7 10_TE4P_7 F8 8 I0_TE4P_8,D3

Al2 7 I0_TESN 7 F6 8 10_TESN 8

B12 7 I0_TESP_ 7 F7 8 10 _TESP 8

Ell 7 I0_TE6N 7 A5 8 I0_TE6N_8, D7
Cll 7 I0_TE6P_7, VREF7 1 C6 8 I0_TE6P_8, VREFS8 1
F10 7 10 TETN 7 E7 8 10_TE7N 8, D5
F9 7 10_TE7P_7 E6 8 I0_TE7P_8, D6
E10 7 10 _TESN 7 D5 8 10_TE8N 8,D15
E9 7 I0_TESP 7 D6 8 1I0_TESP_8, D14

All 7 I0_TEOSN 7 A2 8 I0_TEON 8,D13
B11 7 10_TE9P 7 B5 8 10_TE9P 8, D12

Al10 7 I0_TEION 7 A4 8 I0_TEION_8, D11
B10 7 I0_TEI10P 7 B4 8 10_TEI10P_8, D10
C9 7 I0_TE1IN 7 B7 8 I0_TEI1IN_8, D4
D9 7 I0_TEI11P 7 B3 8 I0_TE11P_8, DPCLKS
A9 7 I0_TEI2N_7, GCLK7n A3 8 I0_TEI2N_8, D9
B9 7 10_TEI12P 7, GCLK7p A7 8 10_TEI12P 8, D8
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RN AL3 R FPGA HiEFH

%5 | BANK 51 s %% | BANK 51 i A
B2 - GND N4 - VCC _PLLAO
BI15 - GND D13 - VCC PLLA2
C5 - GND F12 - VCCAUX
C12 - GND LS - VCCAUX
D7 - GND G6 - VCCINT
D10 - GND G7 - VCCINT
E4 - GND G8 - VCCINT
E13 - GND G9 - VCCINT
G13 - GND G10 - VCCINT
H7 - GND Heo - VCCINT
H8 - GND HI11 - VCCINT
H9 - GND E3 - VCCIO1
H10 - GND G3 - VCCIO1
J7 - GND K3 - VCCIO2
J8 - GND M3 - VCCIO2
J9 - GND P4 - VCCIO3
J10 - GND P7 - VCCIO3
K4 - GND T1 - VCCIO3
K13 - GND P10 - VCCIO4
M4 - GND P13 - VCCIO4
M13 - GND T16 - VCCIO4
N7 - GND K14 - VCCIOS5
N10 - GND M14 - VCCIOS
P5 - GND E14 - VCCIO6
P12 - GND Gl4 - VCCIO6
R2 - GND Al6 - VCCIO7
RI15 - GND C10 - VCCIO7
M5 - GND _PLLAO C13 - VCCIO7
E12 - GND PLLA2 C4 - VCCIO8
C7 - VCCIO8
Al - VCCIO8
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E? LOGI C REREL AL3 RS FPGA BUEF A

Package Information

Description Spedcification
Ordering Code Reference E

Package Acronym EQFP
Leadframe Material Copper

Regular: 855n:15Pb (Typ.)

Lead Finish (plating) Pb-free: Matte Sn

JEDEC Outline Reference MS-026 Variation: BFB-HD
Lead Coplanarity 0.003 inch (0.08mm)

Weight 1.3g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Symbol
Min. Nom. Max.
A 145 1.55 165
A1 0.05 0.10 0.15
A2 1.30 1.45 1.60
D 22.00 BSC
D1 20.00 BSC
D2 525 540 555
E 22.00 BSC
E1 20.00 BSC
E2 5.25 5.40 5.55
L 0.45 0.60 0.75
L1 1.00 REF
S 0.20 - -
b 0.17 0.22 0.27
c 0.09 - 0.20
e 0.50 BSC
2] 0° 3.5° 7°
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ALOGIC

4.5.2 fBGA256 F1iE#14%
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E? LOGI C REREL AL3 RS FPGA BUEF A

¢ All dimensions and tolerances conform to ASME Y 14.5M — 1994.
* Controlling dimension is in millimeters.

* Pin Al may be indicated by an ID dot, or a special feature, in its proximity on package surface.

Package Information

Description Specification

Ordering Code Reference F

Package Acronym FBGA

Substrate Material BT

Solder ball composition sg_gf:‘;r Ser?gxgngcﬂ%%%)
JEDEC Outline Reference MO-192 Variation: DAF-1
Lead Coplanarity 0.008 inch (0.20 mm)

Weight 0.93g (Typ.)

Moisture Sensitivity Level Printed on moisture barrier bag

Package Outline Dimension Table

Millimeters
Syeanol Min. Nom. Max.
A 1.35 1.45 1.55
A1 0.30 0.40 0.50
A2 0.85 1.05 1.25
A3 0.65 0.70 0.75

D 17.00 BSC

E 17.00 BSC
b 0.40 0.50 0.60

e 1.00 BSC
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6 AEFER

H# A BIrex
2013/8/9 0.1 B CRAT SRR
2014/7/8 1.1 SRS Rk, T EMB SIS, NS EE S, SEETIEE R
2015/6/23 1.2 FHTIEE R
2017/9/28 1.3 W LQFP144 5 115 1
2017/9/12 1.4 B0 LVDS 3 135 9
2018/2/1 1.5 H9h1 CCLK 413t B
2018/2/8 1.6 B R A5 LQFP144
2018/2/26 1.7 8 n VREF 5| bz
2018/5/28 1.8 R SAGRIER, BEEE s ThRg A
2018/7/4 1.9 ¥ LQFP144 51 JI%IF, Z1ELE 12 bR
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BRARFTA©2010 i B ERHE A IR A 7

RGN T VA, ARFRAAN NEASE AR Rl SIEA AR S sia &, JFA
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 25 R AR AR R A I TR A, B RS BEAS ARS8 ARE
I, LR 2 R i 1R B A/ A P AR AT W s B 7S (L BR B4R 7 i PR E
G A G BRI PR E RR BB TTESS, BIAEEIR . BRI SO
PRERICT . B R E AR RHERTEA SE B AR A BARE I, ZERHE IR BT
R AT A HIRCR], A TIATIE R 2 BB AR R T BSOS AT S I ) ST

DS100 2.4 www.anlogic.com 71
2019.3 Confidential



	目  录
	目  录
	1 简介
	1.1 AL3器件系列特性
	1.2 AL3器件介绍

	2 AL3架构介绍
	2.1 PFB模块
	2.1.1 SLICE
	2.1.2 PFB操作模式
	2.1.3 寄存器
	2.1.4 互连（Routing）

	2.2 嵌入式存储器模块（EMB）
	2.2.1 简介
	2.2.2 RAM存储器模式
	2.2.3 RAM存储器模式下的端口信号
	2.2.4 RAM存储器模式下的常见配置
	2.2.5 2.2.5 FIFO模式
	2.2.6 EMB32K介绍

	2.3 时钟资源
	2.3.1 全局时钟
	2.3.1.1 动态时钟使能(DCE)
	2.3.1.2 时钟切换模块(CSB)

	2.3.2 输入输出时钟
	2.3.3 时钟分频器

	2.4 锁相环PLL
	2.4.1 简介
	2.4.2 动态相移
	2.4.3 时钟反馈模式

	2.5 数字信号处理（DSP）
	2.5.1 体系结构
	2.5.2 操作模式

	2.6 输入输出逻辑（IOL）
	2.6.1 输入寄存器
	2.6.2 输出寄存器

	2.7 输入输出缓冲器（IOB）
	2.7.1 IOB简介
	2.7.2 高速LVDS接口
	2.7.3 I/O分组

	2.8 AL3 FPGA配置说明
	2.8.1 2.8.1 配置模式
	2.8.2 串行配置模式
	2.8.3 串行配置模式级联
	2.8.4 从动并行配置模式
	2.8.5 JTAG配置模式

	2.9 内部振荡时钟OSC
	2.9.1 配置一：内部CCLK频率修改
	2.9.2 配置二：FLASH加载频率调节


	3 直流交流特性
	3.1 直流电气特性
	3.1.1 最大绝对额定值
	3.1.2 推荐基本操作条件
	3.1.3 静态供电电流1,2
	3.1.4 热插拔规格
	3.1.5 上电复位电压阈值
	3.1.6 I/O直流电气特性
	3.1.7 I/O管脚电容
	3.1.8 单端I/O直流电学特性
	3.1.9 差分I/O电学特性

	3.2 交流电气特性
	3.2.1 时钟性能
	3.2.2 锁相环(PLL)规格
	3.2.3 嵌入数字信号处理模块（DSP）规格
	3.2.4 存储器模块（EMB）规格
	3.2.5 高速I/O接口性能
	3.2.6 配置模块和JTAG规格


	4 引脚和封装
	4.1 引脚定义和规则
	4.2 IO 命名规则
	4.3 TQFP144引脚说明- AL3A6/AL3A10
	4.4 fBGA256引脚说明- AL3A6/AL3A10
	4.5 封装信息
	4.5.1 LQFP144封装规格
	4.5.2 fBGA256封装规格


	5 订购信息
	6 版本信息
	免责声明

