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RERE EAGLE R FPGA BUEFH

1 Eifr
1.1 EAGLE 4 &5 454

m RENEZESH

o HH 4 FhEsff, ZHEMBIN 8640 |
49,000 LUTs, HI/" 10 %= M 95 3 456.

mRTIFERG
o ki) 55nm K IIFE T2
o HAINFEMLE 5MA
B SCROME AR AR
o I KICHF 392 Kbits 43 A7 17 fif 25
o HKIZFE 2 Mbits iR NHUATF il 4%

o RABUFEERE S E 9 Kbits, AIHCE NE
X H, 8Kx1 # 512x18 izl

o L] FIFO #3245

o IMRABUEERS A E 32 Kbits, Il & AN E
X, AIBEE N 2K*16 5L 4K*8

B AT B2 (PLBS)

o ALY LUT4ILUTS 414 &t

o X A ARt A

o UFFHAUEHEIEH

o PREEBEAIBEIZ AR

e H—Slice 3(KF 21> M18x18 & 4 > M9x9
m EFEBEAATED

o AN/ EITH S DDR FAF AR

e  Generic DDRx1

e  Generic DDRx2

kR, RIS S A

o HIPCE SCHFFLAT i s

e LVTTL

e LVCMOS (3.3/2.5/1.8V/1.5/1.2V)

e PCI

e SSTL3.3V(Class I and I1)

e SSTL1.8Vand 1.5V (ClassIand II)
e HSTL1.8Vand 1.5V (Class I and II)

o HEMHCE SCRFLUT EbriE

e LVDS, Bus-LVDS, MLVDS, RSDS,
LVPECL
o SCFFIMEIK

o HMCE BRI/ TR
e 7N 100 RRARZE S HLBH
B B RTR
o DUALEJEI BT 2 B PROE I h
o EbXFEIE 1/O $ ¥ 2 B 10CLK
o 16 FgAJmi P
o IEZLFF 4 PLLs FITHIREGS
o 5 BRI PP
o UAKLF 128
o SCKF 5 ERET B H LK
o IIAMIIEEE

m REER
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o A HAT SPI (MSPI) e ADC

o MHEHAT (SS) = 12 WWHRRVGEIT AT (SAR)
o EMFIEIT X8 (MP) LR R EiVE PN

o MR IF1T x8 (SP) » IMHz XFEF (MSPS)

e JTAG #%30 (IEEE-1532) o AERHE WAL
m FNERHEEWE—R 64 £ DNA o  HNEINIEIED
m BSCAN B EE

o Jf% IEEE-1149.1 e TQFP/BGA/QFN
B RARE IP

% 1-1- 1 EAGLE FPGA RFIRK R

Number of LUTs 8,640 19,600 49,000
Number of FFs 8,640 19,600 49,000
Equivalent Number of LUTS 10,368 23,520 58,800
Number of Dis-Ram bits 69,120 156,800 392,000
Number of BRAM9K 48 64 96
Number of BRAM32K 2 16 32
Total BRAM bits 507,904 1,114,112 1,933,312
Number of DSP 21 29 144
PLL 2 4 4
Low-skew gclock in chip 16 16 16
User 10 Banks 8 8 8
Maximum user los 184 270 456

% 1-1- 2 EAGLE FPGA 3

144 TQFP (20x20, 0.5mm pitch) 95/23
256 fpBGA (17x17, 1.0mm pitch ) 184/92 193/90 187/90
780 fpBGA (29x29, 1.0mm pitch ) 456/190

193/90 ZKos M/ AT T 10 BUR P T Z 0 iy (LVDS) %

DS300 3.5
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1.2 EAGLE &4N+43

ZERRHY N EAGLE #51 FPGA 1 3 M asft, EMAREA . (RIIFE AT S fe 3%, EAGLE #3fF B 1
TR, ABURIIRI, 8 R GEBvH TR R AR AR 1 [ I SCRE %3 2 AN W71 K 197 58 2K

EAGLE & RFNE AL —MUCHRIAE T2 2A 2 b, JRE R B R A SE I = i D R -
BEXEL . AL, T TR DLEGEAE S AT P R A /NN, EAGLE ##+ Jo ke it i B4R
ks

ZEERBAR SR T et TR P ARt A EAGLE 1 & SEBL R A4 Btit. M AGUE K2R & AN
A RARL TH, R st m b b R AT fREE
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RERE EAGLE R FPGA BUEFH

2 EAGLE Z#a4

EAGLE R4/ H &KL EML (PLB) FEFIM BAZ O IR, SN 22 b as AR e Uil . ik
ANRBAZEfE T (BRAMOIK) AR5 5 AL (DSP) k7t PLB Hal,

JTAG
- 1/10 Bank 8 1/0 Bank 7 PLL
Config
CIC [ [ [ LI [l [l
-

~ ©
c <
8 I 1 [ I I 1l §
Q Q

I ]l [ I I ][
n
N i~
E 4 c
c <
a &
Q Q

| [ [ [ | ‘ [ I Il [

I 1 [ [ | [ I Il 1l

PLL 1/0 Bank 3 1/0 Bank 4 l
A AR R TRNAEAT B Rif 1/0
9 Kbits LVTTL,LVCMOS,LVDS

2- 1 EAGLE-10k 224 E{LIEE

BT AL PR, B AT g FE R (LSLICE) FIfEfE &4 m] gmfefith (MSLICE). W
MRS S RF B TR, AR 2 MSLICE 3C#:4 41 38 RAM A ROM T » 12 48 m] 4 FE A He (LSLICE)

A AHIZ T etk (MSLICE) Hzesd it fiit, (811 P R se Bl & 4kt

EAGLE R Z 5N RAZEME RS (BRAM), fEfE Sy oK, St 3t iy
o AR ANEREAR L AT ST B A 1-18 A7 58 1 F BTN
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EAGLE fy% N 22 gs (1/0 Buffer) X170y 8 AN, SR B A XU i 22 F B P bR e . 2 45 )
1/0 0] LABC B BY LVDS K ikMHEUn .

EAGLE RAINERA 2~4 N2 IhHE PLL ¥k, e tElUA, B LT TR P 2R 24 PLL
FN o PLL EAG X I P43 S5 55 R AH S5 T BE

2.1 PFB &3k

A gmAEZ iR (PLB) & HRAT/BIRINHEAG sl —4ERE 51, 4> PLB A5 7] 4 BLi% (Routing) F1H]
ZFEThAELL (Programmable Functional Block, PFB). PFB /& FPGA ({4 thhEr% 0. EAGLE 28/F
#PFB W SEl: 4, HOAK, 24 RAM (distribute RAM), ROM IjfELL K15 S4ifE. PFB e
% 4/~ SLICE, %5 0~3. SLICE0,1 A MSLICE %!, SLICE 2,3 LSLICE 2%,

FCOM FCOL
PLB i A
I_PFB ﬁ/ Slice3™
DFF/
LuTs&Cany | |\~
LUT5&Carry E;;l]
N —/
LSLICEs < A
/ SliceZ\
DFF/
LUT5&Carry Latch
. A LUT5&Carry Eai:::é
Routing& N ; /
Switch
BOX ( Slicel ) —\
LUT4&Carry& DFF/
RAM Latch
LUT4&Carry& DFF/
\ RAM Latch
—— 5 — > MSLICEs
- Sliced )
LUT4&Carry& DFF/
RAM Latch
LUT4&Carry& DFF/ )
N\ RAM Latch/
FCIM FCIL
2-1- 1 AT4RIZTNRELR (PFB) Z#[E
DS300 3.5 www.anlogic.com 5
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2.1.1 SLICE

EAGLE PFB £, & Pl SLICE: MSLICE A1 LSLICE.
a) MSLICE

MSLICE {5 2 4~ LUT4s AN ZF 725 LA & 2 ZdEAi sk, MSLICE 4ok vl FL & i T LUT 34
3 RAM (distribute RAM) i . PFB P SLICE 0,1 & MSLICE 287, n] 4 &ic & A 16x4 1) RAM.
MSLICE WHBIZ RIS LUT4s (AR EEHE, W DA ANEOR T 4 ek, w1 LUT5. #> MSLICE
HAA S LUT6.

carry output

FCOM LUT5 1/0 chain
1&
MSLICE
» X1
» 1
Cco
Al A LUT4/ LUT4 D Flip—flop/Q_-> o
Bl B RAM — SR Latch
Cl C ar SUMf | CE
1 Carry /B O Set/reset
b1 v DI CI CK T
(6]
From MI1 ! . Output » FX0 Rout i
1 Combine outin
Routing pooi g
Cco o
» FO
A0 A LUT4/ LUT4
BO B RAM -
Co ¢ ¥ D Q- Qo
DO p LAy Flip-flop/
DICT +— SR Latch
MIO . [ "1 CEO Set/reset
CK
w15
e |5
CK $

FCIM Memory signals
carry input

2-1- 2 MSLICE Z#[E
MSLICE 352 % W, MSLICE Z5H K& 2-1- 2. WA R 4 MAEHRE (LUTA), 4 RAM
HNPELEE, 454 PFB W04 i RAM 532 5, S LUT4 528l 16x1 bits RAM f7fif#s, 2 4
MSLICE B4 — RAM 4] #5523 16x4 (X T RAM. MSLICE F143/4™ LUTA 454 N #6337 38 %8 DL Az
HEAr N (FCIM) BT LASZEL 1 A4 inee, —A> MSLICE A28l 2 Arhn/kis:,  Sui st/ r 6 H
(FCOM).,

MSLICE 1 LSLICE W27 A7 #3401, I & % DFF 8(# LATCH.

DS300 3.5 www.anlogic.com 6
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RERE EAGLE R FPGA BUEFH

b) LSLICE

LSLICE % 2 AMg5s M LUTSs FIP AN 274788 UL K 4 20t fi % . PFB AT SLICE 2,3 4 LSLICE 2§
R, LSLICE Wil sEEl: #—/> LUTSs #F/k 2 4~ LUT4s; SEELEE 25 NBRE, @ LUTS, LUT6.
P4~ LSLICE ZH&m =28l LUT7.

Al
Bl
C1
D1
El

From ML
Routing

A0
BO
€O
DO
EO

MIO
SR

CE

CK

carry output
FCOL

LUT6 I/0 chain

[

o
A

UT5
B Enhanced

LUT4
¢ Luts

D 4+ SUM[L:0]

E 2bit Adder

l—» MI CI

Output

Co

A
LUTS

Combine
Logic

B Enhanced |,

C LUT5

D +  SUM[1:0]

E 2bit Adder
MI cI
I

e

LSLICE
» X1
» F1
—» Q1
Flip-flop/
— SR Latch
1 CEO Set/reset
CK
» X0
> [0
i[j D Q= Q0
Flip—flop/
— SR Latch
"1 CEO Set/reset
CK

wiwkw

FCIL
carry input

[ 2-1- 3 LSLICE #54E

To
Routing

LSLICE N &B:iZ 4 W& 2-1- 3HHRIRIMBIGI .. WEEA 4 N 4 AR E (LUTS), LAk

W, A G S R R e

/™ enhanced LUT5S

= AN
a4ie

2.1.2 PFB #{E1& R

MSLICE & 4 etz @4, HA, 74X RAM 1 ROM.

LSLICE £ 3 Fifffist: &4, FARM ROM.

a) EEMEA

4 LUT4; 24N LUT4 + 14 LUT5; 2 4> LUTS5; —4> LUT6 . %
HRBEALIZ HR DA S A B N AT DLSEEL 2 A7 45 n#s . — LSLICE wSzEl 4 A7/
Tk, FESEB P B A T (FCOLD.

EZ M, MSLICE H1H) LUTA BLE % 4 I NH A ZHARE, (T2 4 N EER T PLUH XA
K. LSLICE H/ enhanced LUTS AJ L & Ak % Fl2H A 12 M A 43K . SLICE NI LUT i&R] LA

DS300 3.5
2019.2
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I P P 2 LR B R K I B R R

*2-1-1 EWIZESLI

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

b) FHAEER

HAW S FIH SLICE W PUE AL FESLBIPLE . S AR Th#EE, MSLICE 1 LSLICE #37HF
HABA . AISCRMEARZEA: vk, ek, arsslEErmmitas, 1HEEs, ik bl thiiss .

PFB N[ W A BE, 4 BB\ MSLICE A2\ LSLICE. WTZLERZ\ [ AHAT 1 PFB SZIR
B LR AR B

c) AR RAM R

MSLICE nJlic & i, #W MSLICE: SLICEO F1 SLICEL AHZE-& LB Ak 16x4 a1 B
RAM (—H5/—H#).

d) ROM =
FrA SLICE 7E LUT 2% ~ rf H/E ROM 85X, F P ar LUsid Bk s B ROM HI{E -

2.1.3 F7F=8

PFB WHEAS SLICE 8 2 DRI E wr /7 a8 . AIBiA7 LUT [kt B R B EHER) MBI AP A7 as
Pic B R L

B ORISR (DFF) B HCPE ARSI EE (LATCH)
B [FPERPHTEN 0B EN 1
B 25 A ClockEnable f#fg

B CLK/CE/SR A L T U011 i+
2.1.4 5% (Routing)

F] g TLESEHL FPGA WHEE AT REB [ (K15 5 A5 4. EAGLE R A& A i 4= i) L 5%
TR, BFERLRIRNEIEIT G, KA UL S 564 . EAGLE R4 HIELL AT g rPas, MM SEl e s
&SRR SRS 5 s B

DS300 3.5 www.anlogic.com 8
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Vertical - il |
channels <> <>
PFB PFB
\ —> > —> >
channdel
RSB
Horizontal
\- L channels .
< T < T
~ ™ PFB ~ ™ PFB
—> > —> >
Local RSB

2-1- 4 EAGLE HiZEZEH
PFB (A% 5 38 it 7K T30 18 A0 B AL 4 . PFB A] DL B B2 IR 5 /K /2 B IH o 3@ 3% 2 [5)3@ 5 channel
RSB(routing switch box) #EA7V)#i. iHiE EALH (5 S8 local RSB #EA PFB.

2.2 AN EESFRER (BRAM)

2.2.1 @M
EAGLE #7782 i AR IR aeti: (BRAM). EAGLE e 3ER 2% BRAM: BRAMOK Al

BRAM32K.

BRAMOK HjHL 25 & 9Kbits, 21> BRAMOK HEHE B — %1, $% 51 4345 7E PFB I RE 51 . 51~ BRAMOIK
fIE A 2.25 4 PFB 124 . 4 4> BRAMOK 26T 9 4> PFB {151 .

BRAM32K HjHi 75 & 32Kbits, 20 AffE 10 2[5
BRAMOK ] 528 :

B 1 RAM/ROM

B X1 RAM

B EFRXUT RAM (AR A

B FIFO (EMBO9K HikA fEfE FIFO #2185 )

DS300 3.5 www.anlogic.com 9
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BRAMOK b 7 FE I T R4S (0

B 9216 (9K) bits/ ik

B A/B LI

AR E A/B DRI, WM XL B X9, SCRF x18 fAH (—5 i)

B 9 18 [ SERAEN A 1T (Byte Enable) il

B R R (GORF 1 Rk E0

B CRF RAM/ROM B HdE vl da il Gl aa b SO e G B i 72 ok BRAMOK 4 #4616

B R ERERS. TiEERE (Normal), 2tik5’E (Read before Write), 5 %Fi@ (Write
through) —Ff,

% 2-2- 1 BRAMOK #f

eS| Rt
K 9K

8192x1 4096x2 2048 x4

il & (R E x fr . .
(PR %) 1024 x 8 & 9 512 x 16 & 18

ZHEAL (Parity bits) 8+1  16+2
FHERE (Byte enable) A, Wik
fin N Hb I B A7 A
B 1455328 (Single-port mode) b &
i B 145, (Simple dual-port mode) o
F 3 (True dual-port mode) Y
ROM #5i SR
FIFO #i:{ SCHF
Helle i AR A4 i, Wik
ST S i A AR A

& 14 |H %4 (read before write)
a5 %d%  (write through)
TAFERT RAM 4k SH

Read-during-write

DS300 3.5 www.anlogic.com 10
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FHif#fe (Byte Enable)

BRAMOIK HFFTi{fREThAE, WITES BRAER X B ANEIRIZF B, WM F T ASHE AN
RAM. FFiffife (Byte Enable[1:0]) {55 4 AlX .5 N ¥ 1) datain[15:8]F1 datain[7:0].

BHAER 3T ERE (Read-during-Write)

EAGLE %7%1)) BRAMOK 37 ¥ [H]3 1) read-during-write . read-during-write J&$57£ 5.1 RAM B
FOE RAM X, A E S N R, 152 H ] — Mk A 250 0% i . i BRAAE rdw 1% 4%,
iy R SR EFA S (No change) .

RDW #i30 T F 2 W - 152 Y 1H %595 (Read Before Write); 152 39 B B 1 22 5 O\ A B3 (Write
Through).

2.2.2 RAM TRigs81E

BRAMOK #% TAE#A 54 RAM {7zt (25 ROM) 1 FIFO #ix. PiFf#izl N BRAMIK
FH P 1 42 FRAN 0 B S AN TR

BRAMOK 7£ RAM 3 T2 A/B OB RAM, i MU A5 RAM #1 ROM #:4E .

2.2.3 RAM Fi#ZEBE A THmwmOES

BRAMOK [z {55 I HHAG S AIB 58257, FAEHIE S A
Jri&f55 (ChipSelect)

i} B A€ (Clock Enable)

i N T A AR as B AL RIE S (RST)

FREBRAE (WE)

K AR AF A B AR RE (OCED

FHifdfE (Byte Enable[1:0])-

+r2-2-2 ATHIESIEEE

Bk CLK CS ClockEnable RST WE
A EIHE 1 1 0 1
R A EIHE 1 1 0 0
IDLE X 1 0 0 X
Save power X 0 0 0 X
DS300 3.5 www.anlogic.com 1

2019.2



ANLOGIC

RERE EAGLE R FPGA BUEFH

BRAMOK (1 1 R 3.

*& 2-2-3RAMBEX THIwROES

ANO% | K Yi B
dia[8:0] | #A | A g BRI, TR 18 £ 4N b AR QIR AR 9 A B fa N
addra[12:0] | # N | A i D HbhbsIN, [12:4]7E8 word bt —E AR, [3:0]H0R T bit #E.
£ 18 Ui, addra[1:0]% H v 1ifli fE15 ‘5 Byte Enable[1:0].
Doa[8:0] | #ith | A i AR, a7 5000 18 Az i oty A AR AR 9 7 Bt
clka N | As OB, BN ETFRE R (Al ), A som 18 Ak xR R
b v
rsta AN | Au D EZAAMES, BOAEARK (AT, mIieE RIS
cea BN | A OB EEREERES, BINEER (D,
Wea BN | A SN EREEE] 1S NERIE, 0 i ERIE; 18 15 AN BT [
EN 1.
Csa[2:0] | AN | A 30 vikfEs (A ), csa[2:0]=3’bl11l if BRAM #ik H it A7 44E . 3
R R IF VAT S = oy a8
Ocea BN | A i D EEE A AR EERE, BRAETE R (RTRIAD . R %0 27 A7 A A
it (REGMODE_A= “OUTREG”) 4 &%
BimH4& | M Ui B4
dib[8:0] | # A | B i &N, 18 Sk AN DR R e 9 S B dE
addrb[12:0] | fy A | B i kN, [12:4]1F4 word Hikik—E AR, [3:0]H T bit £
dob[8:0] | #yth | B i I Fed s, 18 fnk i A /R v 9 A BRI N
clkb N | B i BRI, BN ETHRE R CrTaD, R 18 LA 1 Ay d H
b PR v
rstb BN | Bi I EAES, BikmAm (ATRmD, ATECE RSPRS00
ceb N | B i LN E B HE S, BASAR (AR,
Web BN | B BN RS, 1A ANEIE, 0 AR, 18 A A [
JEN 0.
Csb[2:0] | %A | B 347 ikMES (A, csb[2:0]=3"b111 if BRAM #idk R #4741k . 3
IR R P IF VAT S = oy a8
Oceb BN | B i A A AR A I B RE, BOAEA R (AT mD . A 0 A A A A

it (REGMODE_B= “OUTREG”) A4 H%.

B B ARESEERN:

BRAMOIK 7t RAM F1 FIFO #:5X F 1) CS H Al e [A] 1 3 7 7y e i N A Al o L2 5540 R I Al s (CSA,
CSB 7 RAM #£/CSW, CSR 7 FIFO £ =):

DS300 3.5
2019.2
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E LOGIC LR EAGLE &% FPGA BiEFM

cs[o] ﬁ
CS[1] K cs
cs(2] ﬁ

2-2-1 L FiEIZEEREA

CSIMECE JEM:: “SIG” FKorXtM CS[XIIAE S HIE, “INV” KRES KM,
I 347 CS ¥ N\ A1 BC B 1T AS AN Bl fg Sc bk 305, 77 (%) 2~8 Bt RAM AT IR & .
B 18 AR T fEE (Byte Enable) :

BRAMOK SCHFF i REThAE, FIIEG BRAEN X B ANEIEIZ 7T BFl, WM T ASHEAN
RAM. FFiffifg (Byte Enable[1:0]) 155 73 l%f 5 NEHE ) datain[16:9]F1 datain[8:0]. 41, Byte
Enable[1:0]==00, MFVi#ALH 5 N Byte Enable[1:0]==01, &7 FF 5N (dia). 7 18 fiFizt,
FA5f#1 € Byte Enable[1:0]/5 5 A%t I addra[1:0]E F .

B S5EER TR (Read-during-Write)

EAGLE %%1/f) BRAMOK 37 [ /) read-during-write . read-during-write /&5 7E 511 RAM E{
HXUT RAM #E5UE, 7R S NER G RIS, [R5z i A — bk iR 5, far b 305 o 11 i Bkl
PR (Normal), i AR (R FEAAR .

RDW #5587 WA R 332 HY IH 30 (Read Before Write); 52 H! 35 %3f (Write Through).

2.2.4 RAM gz 2 N THE LA E

a) HO (Single-Port Mode)

B U SR R (R I AR B[R] — Mk i B S 3 /E . BRAMOK P 9 28 5 5 45 il 32 45 20 il
EH A DA B I, [Fit BRAMIK 1] LIS HSEHL AN B OB 1) RAM B ROM. % ROM th TAE7E
.

BRAMOK 7 Fi IR R SRR 7 5
> 8192x1 CBHSZHY A BB LD
> 4096 x 2 CBHSZHT A BB S0
> 2048 x4 (M7 A B B F52HD
> 1024 x8, 1024 x9 (M7 A B B F5LHL)

» 512x16, 512x18 (A [1B B4 S2H)

DS300 3.5 www.anlogic.com 13
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doa[] <—

dia[]| ————>

addral] I:> g
WEA —— Port A Memory
CEA ——» Array

CSA[2:0]——— >

RSTA ———»
OCEA
CLKA ———

B 2-2-2 FAAOSHUA 9 U (RAT) B0 RAM
b) MEXXOMER ( Simple Dual-Port Mode)

2 F—3 BRAMOK [t B i 18 7 5 AN B 18 713 H B, A SCREEDO AR, SCfRe B R 3 B0
P, P A B B R . 18 AR, A i O fEHE S EAS ANBHIES, B i
G E N ERIE S . 18 A2 5 AN, DIB[8:0]fE Ay 9 filidlaim A\, DIA[8:0] 1E MK 9 i Ewim N
18 f i i, DOB[8:0]1FE Jyrm 9 fr &t tti, DOA[B:0] 1EMAK 9 fr Kttt -

2 P g 8/16 Az TER;, 25 1E{F ] DIA[9], DIB[9], DOA[9], DOB[9], Btk Ais s fir v A Flidk
FIS P DAY RS 250 e S 2R T

3R 2-2- 4 9/18 (I fEj W ORI B IR R X R

A BRAMOK RAM ¥ H s
DIA[8:0] wdata[8:0]
W=18 fir
DIB[8:0] wdata[17:9]
R=18 fif DOA[8:0] Rdata[8:0]
DOBI[8:0] Rdata[17:9]
W<=9 f7 DIA[] Wdatal]
R=18 fi DOA[8:0] Rdata[8:0]
DOB[8:0] Rdata[17:9]
W=18 fir DIA[8:0] wdata[8:0]
R<=9 fif DIB[8:0] wdata[17:9]
DOBJ] Rdata[]
DS300 3.5 www.anlogic.com 14
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Wdata[8:0] ——— >
Wdata[17:9] C——— >

Waddress[8:0] I:>

1l —m»

we/ce

csw ——

rstW —
Byteen[1:0] —

clkw ———

dia[] doa[]
dib[] dob[]
addra[12:4] addrb[12:4]
Memory
CSA[] Array CsB
RSTA RSTB
addra[1:0] OCEB
OCEA
CLKA CLKB

> Rdata[8:0]
—— > Rdata[17:9]

<:I Raddress[8:0]

0

A

re
—— csr
—— rstr

-« 1

¢—— clkr

& 2-2- 3 S AW 18 i 5/18 iristif [1iEE

Wdata[]

—— >
Waddress[] T——— >

1 —
we/ceé — ——
csw ———»
rstW ——p

clkw ——»

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

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

Raddress[8:0]

0
re
csr
rstr
oce

clkr

2-2- 4 BEWOER <=9 1 5/18 {irikis 1%

Wdata[8:0]

Wdata[17:9] %

Waddress[8:0]C——— >

1 —»
we/ce ——
csw ——
rstW — ——

Byteen[1:0] — |

clkw ———»

dia[] Dob[]

dib[]

addra[12:4] addrb[]

Memory

CSA[] Array CSB

RSTA RSTB

addra[1:0] OCEB

OCEA

CLKA CLKB

Rdatal]

Raddress[]

0
re
csr
rstr
oce

clkr

2-2-5 BN OER 18 L 5/<=9 {irifin 1iERE

DS300 3.5
2019.2
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BRAMOK fai B IR N S0 Er A T1/B TIAS RIS 55 (R R 25 i 11 58 B e 4% o

* 2-2-5 ARANORR TR SR OMERE

Read Port Write Port
8Kx1 4Kx2 2Kx4 1Kx8 512x16 1Kx9 512x18
8Kx1 v J J J J
4Kx2 v J J J J
2Kx4 v J J J J
1Kx8 v J J J J
512x16 v J J J J
1Kx9
512x18
X 2-2- 6 BEATER, WORD (16/18) FI{RA{IMiARET X &
Ui | kb7
DOB[8] |[DOA[8]| Ak 4 fizdthl addr[3:0]4E %} ) WORD PN E#B3%HE A7
WS
18 9 0 0
9 10 1 0 1 0
4 11 X X 3 2 1 0
2 12 X X 7 6 5 4 3 2 1 0
1 13 X X |15|14[13|12(11|10|9 |8 |7|6|5|4|3|2|1|0
18/16 fiL
WORD W 17 16 [15[14|13|12(11|10|9 (8|7 |6|5|4|3|2|1|0
A€/

c) EX O ( Ture Dual-Port Mode)

FOWARASZ R A 1B DA MO SHEA & Pk, WS, —EM—5,

doa[] <—— ———— > dobJ]
dia[] ———— > <———1 dib[]
addra[] C——— > < ——1 addrb[]
WEA —— Port A M:rln(gry Port B —— WEB
CEA — S «—— CEB
CSA[2:0] — ¢——— CSB[2:0]
RSTA — ) «——— RSTB
OCEA ——» <——— OCEB
CLKA ——— )| <————— CLKB
ByteenA —— ———— ByteenB

2-2- 6 iFE<=9 {i it A/B WO RAM

DS300 3.5 www.anlogic.com 16
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E LOGIC LR EAGLE &% FPGA BiEFM

®2-2-7T AENOBEX T IHR G OMERE

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

BRAMOIK 3 #F ROM #: X . ROM P BLRAFAERI UG AR, 7588 gmf2 T 4k 5 N\ BRAMOK H1,
WIGEAAE AT ALE 1P AE B MIF SO E . ROM i Hi T e 535 25 A2 a BN 1 27 A7 288 FE - ROM ()i
HERVERI B T RAM [ VE I AR .

2.2.5 FIFO &3

BRAMOK N #EEERY FIFO #5488, T HF2 1558 FIFO #x. FIFO 3\ F BRAMOIK 1 % %
B RO RAM W EAHIE, &% nl SZFF 18bit fr AN A5 H .

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

WMANO% | HH Yi B

dia[8:0] LTI FIFO Hilsf N,  16/18 fir4i A FAR N R 9IS 9 Fr s A
dib[8:0] LN RAE 16/18 Ak N PSS A o 9 AN, AR SEAEH

Clkw LIPN FIFO i I Epai N, BRIA EFHATE &L (AT )

rst LN FIFO WS faEritast BAfE S (vl iA)

we LN FIFO 5ffife, 1 NS NEAE, 0 LHEAE.
Csw[2:0] | A FIFO Bl 34 iEf5S (Al mD, Ffl RAM #E,

Ocea .- A i O T AR B R, BRIART A 2L (R HA Ui o A (6

it (REGMODE_A= “OUTREG”) A%k

WHWOL | AH Vi B3
doa[8:0] fe e WRAE 18 firfi ot SNSRI O At i, oA fr Fa i A A
Dob[8:0] | %t <=9 PR R i, 18 Az FB Iy 9 A fan i

Clkr LIPN e LR, BN BRI AR (RT R AD
rprst [IN FIFO SR AL(E S
re FIFO Mg, 1 Mi#RfE, 0 L#EfE.

Csr[2:0] PN FIFO Buif 1 3 AL k(55 (ATjA), J4fl RAM £,

doa i s a7 A7 S i s, BRINmA R0 (RImD . HA 18 Ark o 45
I H 4% A7 2 T (REGMODE_A= “OUTREG”) A H 4.
dob i [ 4 ZF A7 28T B A RE, BRINm A R0 CRTRIAD o« A 4% H 27 A7 2 B
i (REGMODE_B= “OUTREG”) #H .

Ocea LD

Oceb LITPN

DS300 3.5 www.anlogic.com 17
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FIFO i34 | KA ViEH
empty_flag | #iH FIFO 35 pnid, Ml clkr [F]25 .

Aempty_flag | #yti |FIFO JUT 7 br, M clkr [, ARA R AT R i AE_POINT ZHikE .
Full_flag | #y | FIFO Jikr&, A1 clkw [F25. FIFO j2 & H FULL_POINTER %k E .
Afull_flag | #ydy |FIFO JLFEbRE, F clkw [F]42 . FIFO -7 & AF_POINTER i€ .

# 2-2- 9FIFO R I HHE SR AT E
Write Port
Read Port
8Kx1 4Kx2 2Kx4 1Kx8 512x16 1Kx9 512x18
8Kx1 N, N, N, N, N,
4Kx2 N N, N, N, N,
2Kx4 N N, N, N, N,
1Kx8 N, N, N, N, N,
512x16 N, N, N, N, N,
1Kx9
512x18
DI[8:0] C———— >dia[] doall ———>> po[s:0]
DI[18:9] C———— > dib[] dob[]———">> Do[18:9]
——— > xx_flag
9Kb
Memor
we —/ % port Arrayy — re
CSW ———> A (¢————— CSI
rst — ¢—— rprst
orea ore
oreb —
clkw ——— — clkr
2-2-7 18 {iri#/18 it FIFO &=
DI[8:0] ———— >{dia[] dob[]———> po[8:0]
——— > xx_flag
9Kb
Memory
we Port | Array —— re
csw ——m> A ¢——— CSr
rst ——» (¢————— rprst
orebg——— ore
ollw —— Clkr
2-2- 8 <=9 {i[i#/<=9 i H FIFO &=
DS300 3.5 www.anlogic.com 18
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DI[8:0] C——— > dia[] doal] > po[s:0]
dob[][——— > Do[18:9]
——— > xx_flag
9Kb
Memory
we — " port| Array e
csSW ——> A ¢————— CSr
rst — (¢——— rprst
orea 1 ore
e
clkw —— ——— clkr

2-2-9 9 /18 fiith FIFO =3

DI[8:0] C——— >dia[]
DI[18:9] C——— >dib[] dob[]———"> Do[8:0]
> xx_flag
9Kb
Memory
we — " port| Array ) re
cSW ——> A ¢————— CSr
rst —— ¢—— rprst
oreb 4#— ore

elky —— —— clkr

2-2- 10 18 fiii#/9 it FIFO #&5
B FHERERENRE

FIFO #is FH P af Ul % B FIFO ik &8 . b (empty_flag), JUF=hri&
(almost_empty) Jilitn& (full_flag) , JL-F-iidsdi(almost_full). 4 P &R 40Es T B B br B AE R =1
FF/AFIEF/AE 8 N3 4 H s B

%< 2-2- 10 FF/AF/EF/AE B MR E

FIFO B2 #iik BEEE
FF Full flag 1 to Max
AF Almost full 1to Full-1
AE Almost empty 1to Full-1
EF Empty setting 0

B FIFOERXTHHARE

FIFO #£50f¥) CSW/CSR F1 RAM 5 5HH 1) CSA/CSB 32 L3410l 24 FIFO B akis 23 2y 1 it
S fastus i, W LUEN BIE RIS S RGN osw i, (55 A 5N osr . AR AT LA
FIF cswicsr P H 2 7] 532 #5523 .

DS300 3.5 www.anlogic.com 19
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Afull _flag
full _flag

A

routing

——»Cjcsw[2](INV)

—csw[1]
—picsw[0]

cl1kW ——————p

aempty_flag|—

empty_flag

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

2-2- 11 B4 EMBOK FIFO &3 &

A

rquting

Afull flag
full flag

Jlesw[2](INV)

csw[1](INV)
csw([0]

clkw

aempty flag|————

D ——

v

empty flag

csr[2](INV)

csr[1]
csr[0]

clkr

Afull flag
full flag

Jeswl2](INV)
Clesw[1](INV)

csw([0]

clkw

aempty_flag|———
empty flag >

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

clkr

2-2- 12 4 EMBOK FIFO R BttE %=

2.2.6 BRAM32K

N T IE B A A
A 45 & 32K bits.

BRAMB32K A 523 :
B .1 RAM
B {1 RAM

EAGLE R &1 T A RE X O/ i BRAM32K, 17

BRAMB32K #RIR SR FI Dh ARG A -

B 32K bits/ &k, "I E N 2K*16 Bk 4K*8

routing

clkr

routing

routing

DS300 3.5
2019.2

www.anlogic.com



KLOGIC

RERE EAGLE R FPGA BUEFH

B A/B 4T,

B ARG E AB DIEWRALYE, SCRR 8 17/16 A TR B

BRI A TR (GORF 1 KD

B R MERERE. TTEERES (Normal), 5% (Write through) PifhiR

doa[] < ——— > dob[]
dia[] C——— > <———1 dib[]
addrd] C——— > <—— addr]
wbyte_eng ———» Port A 3Ier||(1:)ory Port B‘— wbyte_enb
bytea —» Array — byteb
WEA > ¢ WEB
CSA— «———— CSB
RSTA—» «———— RSTB
OCEA———» «—————— OCEB
CLKA———» «———— CLKB
[# 2-2- 13 BRAM32K MN[0 RAM
#* 2-2- 11 BRAM32K i 1S
A% | FH L]
dia[15:0] | #A A i RSN 8 Ak Nl IS dia[7:0]45 24
Addra[10:0] | #IA A i RN, 2K IR B .
Whbyte ena | fii A\ A 1116 Ay, iR 8 5, AR, 8 A 4% 0.
Bytea s 8 AR AV E AR b3 N 16 74X whyte_ena=1 i, bytea=1 i
8 15 N, bytea=0 HEFRIK 8 75 N
doa[15:0] | %t A i R, 8 A7 % H i U R doal7:0144 &%
clka LN A i LU BN, BN BRI A 20 (Rl mD)
rsta LT A i B B AR P EALE S, BOAEAE R (Al )
csa LITPN A ik, BAEARC (Al a)).
Wea TN Al TSNS, 185 NEAE, 0 i
ocea B A iy VR TR AR A T e iR, BROINEA R0 (AT A Y 2 A7 25 A
i (REGMODE_A= “OUTREG”) A H %K.
BiwH4% | JH Ui B3
dib[15:0] | %A B i &I, 8 Arki A\ AU dib[7:0]4 %L
addrb[10:0] | %A B iy iR, 2K IR FE
wbyte enb | HiA B 1116 AUy, fiRe 8 fr 51, mA . 8 frfi=m 4z 0.
Byteb s 8 PRI E A B AR AL S N s 16 F74 K whyte_enb=1 F, byteb=1 i% %
8 5N, byteb=0 EFHK 8 L5 N
dob[15:0] | f#ith B i &g, 8 Arf i M5 dob[7:014 &%
clkb LN B iy B BR g, BRI ETHEA R (AT RIAD.
DS300 3.5 www.anlogic.com 21
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Rstb CIPN B i & i th A A s R BAME 5, BOAs AR (AT )
csh LIPN B i LN b Rz HE 5, BRMRAE R (AT e,
Web LIPN B i 5N/ AR, 0 NENERAE, 1 il

B i L HH A7 A7 A PR AR, BROARA AL (AT AT 24400 A A7 A e 1l

Oceb TN N
i it (REGMODE_B= “OUTREG”) A

2.3 Bf$hi%iR

EAGLE #% FPGA 7 3 FRl B IR, E— M 2miz 0. i ANXAFE 25 10L F1 DSP fd H 11
A JRIED (GCLK), 55 AN & SCir sl i N\ M 4% 10 B R e i N i g (IOCLKD, S8 =AM
SRR POE KN B IOCLK A1 PLL % N\ 1 bR I

2.3.1 & /6T

EAGLE &% 4Rl Bh YRS & T TR BN, ZZihas A L6 2% . B ek B P4t 16 MIKIEIR .
RimAl BRI RR B, 2RI E S aee N FPGA S AMHUR (g — stk RE . KELsh. MK
PR R, R R s E T FEBEEES.

fE 4 RN P L1 LA MR 2 BIEREAS, 208 81, T PLL St . e, AR I
ey AERZ AR S BhE RE— B AE O A RN B RO UKEN; 1E 8:1 2 RS B i, B T — A B
fEREIH, W ULSEEUE BRI Bhaias e RE; AU L IIERE 32 B o 5ti, ZidfE ikt B
ISP, 73 S8 BIRL 05 R T B 58 4 36:1 2 R eas, M2k ] 4 S RERIKEN ;i858 DFF.

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

gelkio t[3:0] 0o gelkio t[7:4]

1 ) kpibt[3: 4
PLL 1 . clkdivt[1:0] 1 gelkpibt[3:0] PLL 2
, 4 :
premux
DCE
QUAD 0 QUAD 1 5 1
4
8
splkpibl 3:0] center mux | eclken|pib[0:1]] center mux
gelkio_113:0] R 16 x 36:1 16 x 36:1 clidivt{1:0)
D ! 32 32 4# gelkio r[3:0]

o =] 4
[l 1,08 DCE 8 8 DCE e ]
Ikio_1[7:4] f» % X 5 x Lo {7

gelkio 1[7: glkdivi[1:0] ) 4# eelkio r[7:4]
center mux | eclkem pib[3:2]| center mux ]
16x36:1 | | 16x36:1 selkpibr{3:p)
4 5 / 8 \ 4
QUAD 3 DCE QUAD 2
premux
£ 5
PLLO gelkpibb(3:0) 14 ¥4 ¥4 2 PLL 3
4 clkdivb[1:0]
gelkio b[3:0] 0o gelkio b[7:4]

[ 2-3- 1 {5 MLk
DS300 3.5 www.anlogic.com 22
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7E: EAGLE_4 R PLLO
EAGLE_10 A PLLO A1 PLL2
2.3.1.1 K4 EEEE(DCE)

ZNZS I RE(DCE) LR ST VF Y Il 12 St IR S A P I e R % . Zize e N Bt b, Pirf %
I SRS I AR A R L, AT D DA

2.3.1.2 BB Y)#ABLER(CSB)

11 EAGLE BT 2 AN R b A RUI LS . I B SIS AT 32 B A 60 58— 2
2 BRSO U B A0 VPAF SR B — LA PR B A 1] 2558 57
SRBHET 21 ZRTE.

o |

8

center mux | @> center mux
16 x 36:1 @ 16 x 36:1
8 8 ’7
DCE DCE
center mux «@ center mux
16 x 36:1 | ® 16 x 36:1

8

x|

2-3- 2 CSB E[E]

K 2-3-3 454 T CSB L TAEN £ E

| |
| |
51 e 5 S i e T e N e T e O e T e St A
T SN I R I
1 |
s [ \
l !
IS s s O R
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2-3- 3CSB B FE

% 2-3- 1DCS #EtER R

B > #
1 0

CSB clkio clkil N lR, BAEIRES A

CSB 1 clkio clkil TR, BUEIRES NE
BUFGCE 0 clkil R =A%, AR RIS K
BUFGCE_1 0 clkil e mA 2, AR RIS H =
BUFGCEB clkio 0 RIS &L, AR AR A AR
BUFGCEB_1 clkio 0 fEREIRA R, AR ARSI &

BUFGO clkio clkio I o s

BUFG1 clkil clkil I b 2% b 2%
BUFGMUX clkio clkil FEEEV AL BIE

2.3.2 M\ B gt

BN BB (IOCLK) & 7T LATE EAGLE #84FHfd Al i —Fhif Bh b4k . 10CLK 3K3) 110 %14
— AL T4 R I Bl IR A IS AR R . 3XRE, BUFIO gt ] LLERAR LIS A U8 [ SR R (L2
AL . 10CLK /] LA A7 T [R]— A 8 X 35 clock capable 1/0 3X#), ] LA PLL % H 3K 30,
LAY 1/O AR A A IOCLK. AN IOCLK AT ERZ) R — X /A 1 —A 110 B4 . I0CLK A fE
IKEZ PR (PLB. BRAM %5), [KI2A IOCLK B4 4% H A7 56 [F)—2H sl i B X N i 110 %l

gclkio_t[7:0] Q
PLL 1 d 2 PLL 2
! l; % } |
: o/

10 Bank6

gclkio_r[7:0]

gclkio_I[7:0]
A 1l

=B :
. RS E
PLL O 2 PLL3
1
gclkiofb[7:0]ﬁ

2-3- 4 IOCLK ZE#4[E
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7F: EAGLEA05/10K A4 PLLO f1 PLL2

LRt
EAGLE #HERA 11O A #A PN Bhor50ias o« I B SRS 05 A B0 00, A AR 5 T4
[A 1/O ZH Ay Nt It o i R 0 SR BT DASE 17204 FR AR — A

CLKi ——>» DIV —> (LKo

/1
RST —» /9

COE ——>» /4

2-3- 5 A5 45 578

S ninininininininininSnSninl
RST
ovt [ L

COE |

CDIV 2 | | | | |
CDIV 4

2-3- 6 B o STiEs B

2.3.3 [RIRET

R b T S B B B N PR AT 28 B 2 S |IOCLK A PLL SN IRISEF S XA 7525 7 SEBLI
SEIR N FH IS B0 R o

DS300 3.5 www.anlogic.com 25
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gclkio_t[7:0]

PLL 2

PLL1 2 i?
: =

10 Bank6

Tiueg Ol

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

Lp
f I

o
@
o

ojueg Ol

e | g
PLLO 2 TéT d PLL3

gclkio_b[7:0]

2-3- 7 RIEATEREEA

2.4 $if83F PLL

2.4.1 By
EAGLE R%|] FPGA &£ Wik 4 NEZINREBUHIA (PLLO~PLL3), AJSZH & et 2 #EIhRE .
FFAS PLL #BGE S I b 2350435 S N R Iz it P A oo ¥4/ 22 MRS ISy L T

PR ORISREE PLL B lock 5 R 70, FIRFERIUT P AR S ROER, R BIIF
HEAT A2 3 A RE BURUER A 1 B 5 015 AL

PLL 25 I BINAT: IR 440t L T34 6 HE AN P 090 3 o i o

PLL GBI : BF RPNt . W ZF A as i By o . BB . PLL PR s S DA K.
AR Eh CO~C4.
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>
" PFD CP | —| LPF — VCO -~ F;ﬁfV -
o
TOCLK[3:0] cll_lfz:(L:JITt —1> 1ock >—D
PIB 1 :
)
5
2-4- 1EAGLE PLL Z243[E
Pin
CLKOUT n
(00] »
Pin:
PLL 4 CLKOUT p

2-4- 2 EAGLE CO EiFE#h2Ietihiad 10 B (E5ER)

%< 2-4- 1 EAGLE PLL 543

CLKCO

CLKC1

CLKC2

CLKC3

CLKC4

Feature AL3PLL
A N IS A3 5 10-400 Mhz
i L IS 3R 5 4-400 Mhz
VCO iz [# 300-1200 Mhz
A th o 11 4 5 (& I AE A7 2 37 7 i)
AR FigTE((Y) 1to0 128
S B 3 A ZR B(N) 1to0 128
i HH B b 2 A9 R 40 (CO-4) 1t0 128
FHEE 73 % 45°  (HHXT VCO)
i iy AT IR AH AL WS B () 0, 45, 90, 135, 180, 225, 270, 315
F P 8h A AR 1 | CRF (+-BE AL 45 FEARES, AR VCO)
B e IR A i Lock
2 I A S
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2.4.2 ThiSHE

EAGLE &% PLL SZFF2I M2 IN8E. EAGLE 51 PLL &6 @ NS ZISIE M. 575
T B E P i e o R A AR, A b R R AN R B

A E S AT

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

W B A 2 (CO-4)

ENAS R AP AT LGB B PLL 4% 4 N2 1 R 3415 5 T 2028 PLL 5 ANHeb4 Y C0-C4 1IAH
fifiitt . EAGLE ZhAS R il s /s et 77 SR AL o b 2D Kt s B ) 45 FERR A%
SIS FH P PSCLKSEL[2:0115 5 i #5656 3 — B4 HE EATAH RS . PSSTEP (A4 — A kv st 448 53 ik
— I 07, PSDONE fi% 25 [ B AR KR 56 i — KAHLL RS B«

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

PsciksEL20) Y X
psoown | |
SN e I s S s I N e Y s e
— |
| |

|
|
PSDONE |
I
|
|

2-4- 3PLL mh7StEBITHIF
2A3 BSHLE

ENASHCE AN AT B PLL AR il & 177 % A\ ey 4% O B B A I IE B2 4L
EiiH
B SRR E(M)

BRI Bl AR E(N)
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RERE EAGLE R FPGA BUEFH

C IR
B AL P

I £ (CO-4)

PLL MBS EAEAFEE 328 ) RAM %
MEMORY 15 1] ] 8 137 3254 1 K528l .

VRPN - R AR ESE

g, FASEE N AGEN EG_PHY _PLL HR2E{l

= 2-4-2 AP EiR O

EG_PHY_PLLIF 30 il Vi EA
DCLK B\ PN, AR
DCS LIPN FIEIN, mAER ck LAIRST
DADDR<5:0> LTPN FE b, clk _ETHE BB
DWE PN Eifige, AR clk EIHESUE
DWDATA<7:0> PN BHNE
DRDATA<7:0> i e ol RS, PLL i B A s i 11

PLL N6 32BYTE #5647 515%

%% 2-4- 3PLL AR 32BYTE &%

Hihk Bit<7:0> A A
5°h01 0, Refclk_div<6:0> Bit<7>=0, bit<6:0>}ZF I 434 R AL
5°h02 0, fdbkclk_div<6:0> Bit<7>=0, bit<6:0>y & 15iHT £ 434l R %L
5°h03 0, channel0_del<6:0> Bit<7>=0, bit<6:0>Jyifi 0 iEiR &%
5°h04 0, channel0_div<6:0> Bit<7>=0, bit<6:0>AiHiE 0 /4 Rk
5°h05 0, channell_del<6:0> Bit<7>=0, bit<6:0>Jyifi& 1 AR &%k
5°h06 0, channell_div<6:0> Bit<7>=0, bit<6:0>yidi& 1 7MW =L
5°h07 0, channel2_del<6:0> Bit<7>=0, bit<6:0>yidi& 2 2R R%L
5°h08 0, channel2_div<6:0> Bit<7>=0, bit<6:0>yidi& 2 7MW Z L
5°h09 0, channel3_del<6:0> Bit<7>=0, bit<6:0>iliiE 3 ZEiR K%L
5°’h0A 0, channel3_div<6:0> Bit<7>=0, bit<6:0>Aili& 3 /4 R %L
5°h0B 0, channel4_del<6:0> Bit<7>=0, bit<6:0> il 4 ZEiR R %
5°h0C 0, channel4_div<6:0> Bit<7>=0, bit<6:0>yidi& 4 733 7L
5’h0D TR
Bit<2:0>4i@iE 0 A1z, Bit<5:3>yiEiE 1 17,
5’h12 C2<1:0>,C1<2:0>,C0<2:0> Bit<7:6> 433 2 HI7 110 bitl.0
Bit<0>AiliE 2 {7 bit2, Bit<3:1>4iEiE 3 {7,
5’h13 0,C4<2:0>,C3<2:0>,C2<2> Bit<6:4> ik 4 FIfr, Bit<7>=0
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ocew | L[ L] L) L0 [
DCS
DWE |

DWDATA<7:0> Aritefdataix Aritefdatai

DRDATA<7:0> data of new data of new data of
’ read_data write addr_1 write addr_2

& 2-4- 4 PLL ZhiSEL B iEHInTF

2.4.4 B R iRAR I

EAGLE #41 PLL 3HF 4 P A3 P U0 SRR I Bl 0 /A5 SURIAR AL o

a) JRMEPHER (Source-Synchronous Mode)

Data at input PIN X

Clk at input PIN

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

& 2-4- 5 REEHER

K X

& 2-4- 5 P [FEPS R AGEN SRR DI RE, IRl AL CRAE B 5 1 21 10B S A\ 25 A7 as U E R
A B A\ i 1 1] 10B &5 47 2 FURER AR S CRCHE AT b dag A i AR SOAR R 50 )
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E? LOGIC LR EAGLE &% FPGA BiEFM

b) FAMERER (No Compensation Mode)

FETCAMERLIL, PLL Aol 28 SER AT AME, PLL RAI N E b, X &g PLL HI#Hah%r

P,
|
PLL Refclk
|
PLL output Clk !
- :
7 | ﬁ
Clk at Register !
|
2-4- 6 FAMERN (HBAAFXFH)
c) BN

P, PLL 4 GCLK MZRIEIR, ORAIE PN 725 77 de i A B SR Ao AT i JAAR A2 — 2

PLL Refclk

|
|
PLL output Clk |
|
|

Clk at Register

2-4- 7 LiBAER (1/2 BHAEAIXTSE)
d) FTIERZEMAER
FIEIR g P, BB A AL A PLL 225 B B N8 AR X 5%

PLL Refclk

PLL output Clk

|

7 | .
Clk at Register !
|

2-4- 8 IR HER, (1/3 FSHEALXTFF)
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2.5 BFESNE (DSP)

EAGLE #4456 7 i EIE SN0, XAEBTFREERE. Wb R2G0A, UK R ES
LR (DSP) R G IhFE . EAGLE #8444 &l & 1E ly DSP #3F R AbFE 2%, #n H T-#2 5 DSP R4 K1k
ik,

2.5.1 AR E5H)
] 2-5- 1 4t T — AN ST A8 51 LLBAH A (R B8 e BRI G B 7 55 R o 0\ A e 8 T DAL
ERAN18 X 18Tk, EHTLE R X O Telk B AT A LU F LA T AL
R
LI ONCT R e
m A D

DSP Block

/| es PLB

PIB PLB

PIB PLB

PIB PLB

9 PIB/PLB

Row PIB PLB
PIB PLB

PIB PLB

PIB PLB

\_ | P8 PLB

[ 2-5- 1 5 PLB B4BRIIZFIHEFIBIBR AR FE R
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clk gsrn mcl_asyn mcl_gsrn_disable

bcin[17:0] acin[17:0] i l mcl_m18x18 signa signb cepd rstpd_n mcl_pdreg_en
mcl_areg_en
rsta_n
cea i
(=
mia[17:0] ) D —
)
° o
sourcea —) > i
mcl_breg_en MUL i
- ~ +——'mpd[35:0]
rstb_n 18Xx18 |3
ceb »
"
H . A — V| —
mib[17:0] N —
o
sourceb 7
done_gwe

v
acout[17:0] bcout[17:0]

& 2-5- 2 LR R AR R LA
a) WMAFEHR

IRFEFAE R MR, ATEUS R Sk as (S SRR A\ A A7 48, BELHZLL 9bit B 18 bit
W AR B AL AT . AT LM B B SRA S R M AR A N A A7 4% o Bl K3 3R mia
BT RN AR, K mib (55 BHEE R R TRk

N HIEE S AT A RN SRR A T R DN A A
e

B R AEE

m [[{BIRPiEE

[ — MR N SR A HH A P A i N i A 25 R I B 5 B, I B REAS 5 AR PR
FA5 SRS A AL AL E

b) kS

RN T SR I 288 S RF Ox9 BA% 18X18 ek, S RrX Lo B 2 A (¥ HL e e . i
Pafeidh o I HICHR 8 L B 1R AR, B — R A SSRVA AR RENS [RIIN PAT — AN B P RIKIE 5

44

Pk A (B — N ERAFER —NME— AR5 B8 JEAT 54 Signa 5 signb {5 5 Hfil SR 2 (1050
N, HPREMERAEFTTHIERTFT T8 . AR signa 155 A&, N mia #ESR MR 5HUE.
[z, mia BAEEAER RS EUE .

% 2-5- 1 451 T RIIHE B OB B TERR S SR I M 5 2 ISR AE T — MR O
TR TN AL
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* 2-5- 1 WAEBHFSRTR

mia mib %
Signa BHEE Signb PHE i
A5 0 RS 0 ki)
TRE 5 0 A1 1 s
RS 1 KA 0 RS
AR 1 A1 1 AR

MR RIS I M U — A signa (5581 signb {55, F T4 B A BaR 5 %
o WA RTGEAE A 9 x9 Feikgs, MAIXPF ML mia NS mib HAK 5 HIE =R —
A signa {55 H1E— signb 155 . AT LAFEISITIF B4 244% signa A1 signb 155, LUEEUM NSRS
Froder. W LB N AR R 0% signa BLJ signb o ANERFSFRFII, Tekeii e ke
K

c) HMHFEE

MR ik as AR AE R, W LA 18 bit B 36 bit TR it a7 A7 e i A\ a2 4 10 1 52
T8 T REEHNE 5] TN UTRIEES T AR — e 3 A%

B Hgh
B R
B [PIRPEE

[7] — RN 3RV A5 HH R P i N 5 i 2 A s 25 ) — I i 5 B, I B RE AR 5 LA R AR
TG T WS AL A E .

7T DSP [y e Bl R R R
%< 2-5- 2 skEERIm O AT

G| 7 | AL 3%

mia || 18 K E PID (¥ dsp BAERUN . BAT 2 A7 A AR

Acin %N | 18 KEAT—Z% dsp [ acout ¥ 11 BRI . B T AR s A,
Acout |f#irHi| 18 HERESR) T —2% dsp 1 acin i 0 _F R ZIBEEE R .

Mib | %A | 18 KH PIB Y dsp B 5 —#AEEHIA . BA T AR,

Bcin || 18 KEHT—2 dsp (1) beout BRI . BA TR HAB.

Beout |#iii| 18 HERER S 2% dsp Y bein 3 1A ZUBEER

Cea |#iN| 1 |HMIANZFACASIIREHEREES . 4 cea AL FIN, amux [RI% H AR IRLS 27 1755 -
Ceb [#IN| 1 |[MAFERIREHREES . 24 ceb N PR, bmux % HALIEA 7.
Cepd |HiAN| 1 |HiHFfER3MAEMEREES . 24 cepd AR T, dsp MBI i AR5 40 17 2% -
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Clk |#iA
Rsta_n | #iA
Rstb_n | #i A\

Rstpd_n | fij A\

clk 2 dsp FIf BB, SEEVER T WA 34248 .
NG ENAE S o 2 rsta_n SRR, SRR HIH A “07.
BINFAERMENAE T 24 rsth_n BN ICHSPI, A28 HHHN “07.
B A AER NS T 2 rstpd_n F AR, AFAESS I €07,

B A IR PR 45 i - 24 sourcea ARy HLTAIE, MUX % Hi 2 a, 24 sourcea
R HTEE, MUX f% H 2 acin.

S JHHE % RS % )i o 24 sourceb AR HLTI, MUX ()% Hi /2 b, 24 sourceb
HARHSFIE, MUX (% 2 bein.

PRk

Sourcea | Fi AN | 1

Sourceb | #i AN | 1

Mpd |4t | 36 dsp [ITRALECAE S
2.5.2 B 1EER

FRAE AR B0 75 2L, mT DA B P AP ) sl ik gs TARERR S 1 —Fh:
B —/18 X 18 ek
B OEEZHA9 X 9 MR

LA EAGLE s3I AN S IRE S, W] LLSEISRIE NINE AR AR BN 45 h e, 1% Zh REMARIL 4%
i IR A SRR SEHL, 1INt B8 SN a% DI RE NI/ 2 48 H oo se Bl

a) 18 frapikss
W EE AN IRIE RS, SRSCER 10 3 18 A74i NA 56 (K F— 18x18 i as. K 2-5-3 44 T
fic & 5 R NIk, LR —A 18 £ feidias .

AT 1) 18 i sfeidais i A\ K 5 45 RIS R I 28 %5 A7 3% o SRVE A A\ B3oH T DL AT 19 5 38 4
TR SBE, SEWENH S 515, a2 signa 5 signb 55, Jf His L M i A &5 17
i RIERLEE T

clk gsrn ena enb en_pd reset_a reset_breset_pd signa signb

LT

D Q

—— EN

—— Reset

—4 GSRN

‘—— OUT[35:0]
D Q
MUL

| 18x18 —EN
IN_B[17:0]

D Q

— Reset

—EN L —— GSRN

—— Reset

—= GSRN

Multiplier 18x18

2-5- 3 18 fuseiE=RRR
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b) 9 hRIERE

WAL E ML, DR E 9 (AL P Ox9 FeikigE. [ 2-5- 4 A T IE
Ja PR SGRIES, DASCRRRIAN 9 frdfeidids

FIr A 1) 9 o7 ek s i NEE 5 45 SRS ST o R R A AR . FRVESR NS T DL A 5 B AL
TERF 5 8RB A ALS - A — iR A SRIESS B R AN 9 X 9 Feids dL = (7 — > signa A/ signb
5. Bk, BT IRENE AR B I mia SR LB RS Eor. FRE, IR
A — IR AN RITRIEZ I FTA mib i N\ B 00 20 M A 55 R

clk gsrn ena enb en_pd reset_a reset_breset_pd signa signb

LT

‘—— 0UT1[17:0]
D Q
MUL

9X9 —EN
IN_B1[17:9]

— Reset

— —4 GSRN

Multiplier 9x9

IN_AO[8:0] j

‘—— 0UTO0[17:0]
D Q
MUL

| 9X9 —EN
IN_BO[8:0]

— Reset

— — GSRN

Multiplier 9x9

2-5- 4 9 U FEREER
2.6 MIANHIHIZE (0oL)
EAGLE #3119 1OL 32 45 3 5 2 Fh TR A 25 R AP0 B 10L WIS 3 2 A TR,

2.6.1 MINEFS

HNHHZ . (IOL) A5 N 7517 4% R AL BE s il 11, 4 LB A PN E A 0o 28 e mT DAA B ) 43
R, BN TTAT 2% TH A0S AT L B A I B O E N R AL B B o 7E IS A T R A 385 Tl A XY
L H S (GDDR) ) S £
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INDD

PADI [ >
D Q D Q—— ltrue
pdelay

——D Q D Q Icomp

-C —

CLK [>

& 2-6- 1IN S 1FESHER]
a) BN
BT 10 a1 2-6- 2 Fras, WERE S BN FPGA WiTiZ4E.

iPAD I_ b
Progldly

& 2-6- 2 ZEMANEXAEE]

b) SDR#AKER
A EL @R, i 2-6-3, SDR #HAfEH T 10L FF6, I RMEEE 10 HIn P rEge.

® 0

iPAD

L[ progia —D > q ® Q
rogialy D/L
PCLK >
DFF6
2-6- 3SDR #MINIRAER]
c) DDR AR

EAGLE #544 10L HF & H 1) %5747 2% F LA 3 #F iDDRx1 A1 iDDRx2 # 5.
B iDDRx1 [E#SH AR
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D D Q » Q0
—p
DFF6
D Q D o—@AQl
> >
DFF5 rDFFS
PCLK

2-6- 4 lgddr ELEHIAEIEE

7t iDDRx1 [F¥ 5, DFF5 A1 DFF6 73 7L T B A _E ARt A 2l , DFF8 4t Q1 ik [F)20
B Eh Y. BT DFF8 5N QL g #HX T+ QO ZEMG —ANI Bl 4, B 7 ankd 2-6- 5 fiiow.

D [ a0 [ A | BO | B | co | e | po | b1 ]eEo0|
Qo0 XX | AO | BO | co | DO |
Q1 XX [ Al ] B1 | c1 |

2-6- 5 lgddr [EIBMINIRETR

B iDDRx1 [@% Pipelined A,

D D Q D Q & Q0
—P —P
DFF6 DFF10
D Q D Q & Ql
- —P
DFF5 DFF8
PCLK

2-6- 6 lgddr [E];& Pipelined ¥ A& RAEE

7F iDDRx1 [Ay 5 Q1 AHXF QO Zig— AN 0 B, NAMEIZAERT, 5]\ DFF10, 41K 2-6- 6
fise B Wk 2-6-7 fios.

o [ a [ a [ B [ B [ co [ c [ po [ b1 [eEo|
Qo0 XX | AD | BO | co
Q1 XX | AL | B1 | c1 |

2-6- 7Igddr [E3& Pipelined MiNER
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RERE EAGLE R FPGA BUEFH

B iDDRx2 BIAER

iDDRx2 #: X T, Al LASZEEHE =% 10 3. PAD 5 FPGA WHZHHEEH N 4:11., iR THE—
2 KA DFF /1 SCLK filt % , SEH i i s (K AL A 1:2 170 B . 55 — 2% /> &5 DFF /1 FPGA R 4ili 8 PCLK
fub ., SCEUEE S N AZZ I EST. PCLK A SCLK 1) —2F,

iPAD D Qio Qi3
D Q D q D Q| » Q3
- — —p
DFFO DFF3 DFF7
Qis
D Q D Q # Ql
> —p
DFF5 DFF8
Qil Qi2 Qi
D D Q D D Q D Q » Q2
—p > > >
DFF1 ( DFF2 DFF4 DFF9
SCLK Qi6
D Qf D Q B Q0
> —p
DFF6 DFF10
PCLK
2-6- 8IDDRx2 HINE
p [ A0 AL [ A2 | a3 [ B [ B | B [ B3 [ co [ c1 | c2 [ c3 [ po [ b1 | b2 [ b3 |
/ <L /
SCLK \ ) \ K I | | | I l I | | I I
Q1 xxF A0\ F\ a2\ [\ BO | B2 | co | c2 [ DO [ D2 |
| J |
Qi2 XX [] A0 e ] A2 | BO [ B2 I Cco [ c2 [ DO [ b2 |
/
Qio XX [ AL [ A3 ¢ [ B1 [ B3 [ c1 [ c3 [ D1 [ b3 ]
l
Qi4 XX d A0 [/ a2 [ BO [ B2 [ co | c2 [ DO |
Qi3 XX [ [ m ¥ A3 | B1 | B3 | c1 [ c3 [ D1 |

XX

AO

XX

Al

XX

A2

B2

XX

A3

B3

2-6- 9 iDDRx2 Mi NtER BT
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d) HIAZERTEIT

5 10U AT A — TR AR ST, SO 32 Y, SRKERS 3.8ns. SR
AR 7 3

2.6.2 M EFES

N (OL) HR IR S 25 4788 FH SR AR BE Y A% O 18 38 31 =l 110 B LIRS 7. [ 2-6- 10 45
H T i B AR A E A

Ts TQ
Ts D q b q
D/L
L SCLK  —p
DFF10 DFF11 AR
DO D q Qo020 DO0——
| o0 DD/LQ H—]3—= opap
— L ProgOdly
DFF7
D2 D Q D Q DO1
D Qf D q
- |-c>
> >
PCLK DFF2 DFFS ’_CDFFS
SCiK DFF8
D1 D q Qo31
—>
DFF3
D3 D Q D Q
S |ac>
DFF4 DFF6 %
peLK HIERH R

2-6- 10 it FFRIEE
a) s HAR
TdEim AN 10 B WE 2-6- 11 Frn, IG5 B FGPA W8 Z 4 t 2 PAD.

l—. oPAD

& 2-6- 11 @B RNIER

b) SDR %yt
B, W 2-6- 12, SDR#ZUEH T 1I0L FFes, ATPAAE RO SGE 10 E YR
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TS

SCLK

2-6- 12 SDR it = EE]
c) DDR #iEx
EAGLE #2fF I0L 45 % H %7 £7 43 HI LA SC#F oDDRx1 A1 oDDRx2 #i3K
B oDDRx1 fHi#ER

15 |DQj

po D q }—”Q £—- oPAD
|-

DFF7
D1 D Q D Q

— [C>
SCLK DFF8 DFF9

2-6- 13 oDDRx1 HiH & AEE]

7f oDDRx1 # X, %4l DOO 1 DO1 #% SCLK [V K ALk DFF7 Al DFF8, 4 HIAE _E TS Al R B
4 %) Opad, 4N 2-6- 14 fiw.

Do XX | A0 | BO | co | DO |
D1 XX | Al | B1 | c1 | D1 |
Q xx_ | A | A ] B [ B [ co [ c | po [b1

2-6- 14 Ogddr ¥ #E%
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oDDRx2 #y =,
oDDRx2 #5:0F, WA HEE 10 @ . PAD 5 FPGA WEZHEHEE LA 41, R TH—

#l4> DFF B FPGA Z Gt 8t PCLK fitk , SEELEE FIRAEERT 2:1 F 5 4 . 25 — 564> DFF H &if SCLK
fi g, SEPIEE EE SR AT . PCLK Dy SCLK 3 1) —2f.

Ta S —
Ts D Q D Q
D/L
L SCLK  —p
DFF10 DFF11
DO D Q h Qo20 b Q
J oPAD
D/L
T —b
DFF1 DEE7
D2 D Q D Q D D q
_>DFF2 I_C;FFS T I_c>
PCLK SCLK DFF8 DFF9
D1 D q Qo31
—P
DFF3
D3 D Q D Q
P |‘C>
PCLK DFF4 DFF6
2-6- 15 oDDRx2 #ii iRz
DO XX A0 [ BO [ o [ D0
D1 X AL [ BI [ c1 [ D1
D2 X A2 [ B2 [ c2 [ D2
D3 XX | A3 [ B3 | c3 [ D3
PCLK
Q020 XX [ A0 [ A2 [ B0 [ B2 [ co [ c2 [ D0 [ p2
Qo31 XX [ AL [ A3 [ B1 [ B3 I cl I c3 I D1 [ p3
SCLK | [ | I I [ l [ l [ l [ |
Q XX [ a0 [ a1t ] a2 [ a3 J B [ B [ B [ B8 [ co [ c [ c [ e [ po [ b1
2-6- 16 ODDRx2 ¥ tH & Ff 7
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B oDDRx2L ¥tz

5 oD
i b oD

DRx2 #HLt, oDDRx2L #i3 E 4% F N &6 SCLK ) 2 4345k PCLK, 7548 14 CLK. ###
DRx2 Uit — SCLK 4 & # .

TQ S —
D Q D qQ

TS
D/L
— SCLK —p
DFF10 DFF11
DO D Q Qo20
) D Q a oPAD
D/L
T —
DFF1 DEE7
D2 D Q) D Q D q D q
_>DFF2 I_CT)FFS T r:>
SCLK/2 SCLK DFF8 DFF9
D1 D Q Qo31
—>
DFF3
D3 D Q D Q
— |‘C>
SCLK/2 DFF4 DFF6
2-6- 17 oDDRx2L ¥ &=
D0 x| A0 | B0 [ ) [ Do
D1 x| Al [ Bl | c1 [ D1
D2 x| A2 | B2 [ c2 [ D2
D3 | A3 | B3 | c3 [ D3
SCLK/2
Q020 XX | A0 | A2 | BO | B2 | o | 2 | DO [ b2
Qo31 XX | Al [ A3 | B1 | B3 | c1 | 3 | D1 [ o3
sck | | | | | | | | | | | | | |
0 XX [ a0 [T wm ] a2 [ m [ s [ m [ s [ 8 [ c [ a [ c [ e [ o |
2-6- 18 oDDRx2L HiH =R AT FF
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d)  HiHIER T
H—A> IOL #ZHEFICNEE S — AT feln M oo, SOESCRE 4 GRS, SZRAERT 100ps.

TERER A HIEIR 17

2.7 mINBIHZEHE (10B)

2.7.110B &
EAGLE EA it & it Al 1/0 YRah S RIBC S, T 3R RS 2 bR B (1. K P T s B B4
A Y 3 AR 8 B T i T

&4~ 10B WEHA . f A = IKE g . X EEIREN A T LUE ISR /0 dRdERCE . 2= 10 fE
FIHE— /MR PP 10B.

g /O FadE (LVCMOS. LVTTL. PCD

W =4 /O 3 (LVDS. LVPECL. BLVDS)
|OB ¢ F 3 B PARHERI[FI BT, 10B SCHF LR e B 27 -
m i IREhAE T

B it Slew Rate 5

IS5 M ot 74l N A N B i e

m  PCI Clamp ffifig

B Bus Hold ZhRgfdifie

2-7- 1 iR NZEA 10B e H 5 P B i F g A JE i i 12 .

PAD

1 | > PADOUT

;S

OUTBUF
INBUF

DIFFI_IN >

2-7- 1 B 10B #E[E
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E? LOGIC LR EAGLE &% FPGA BiEFM

% 10B ELfEi#ER: 10OL ZHpidi N B i nt, 128 S i AR 2 AR IR, T T EUE R
I0B (A =2542.

2.7.2 iR LVDS #0

EAGLE #3/43CFFi 2 40 bnifE W3R 2-7- 1
% 2-7- 1 EAGLE ¥ #ENIRE

Bk Ri%
Eor i 1/0 Location
X AR EE FE R A1 EL FE
LElk Yes No Yes No
LVDS
EIFIES Yes Yes Yes 3 HFH
LElk Yes No Yes No
RSDS
LI TEA Yes Yes Yes 3 HH
. Felk Yes No Yes No
mini-LVDS
LI TER Yes Yes Yes 3 HH
LElk Yes No Yes No
PPDS
EIFIES Yes Yes Yes 3 HFH
BLVDS IR Yes Yes Yes Yes
ElA Yes No -
LVPECL
IR Yes Yes Yes 3 HBH

True LVDS 5 Emulated LVDS ¥ 7] /E A LVDS25 bRt N, e K A% 400 MHz(800Mbps).

fERHIHIET, True LVDS KA LVDS25 FrlE Hizdit LVDS H-FhrdE, JorEsMTUCHCHRH, WwE
2-7- 2 fioR, S K AT & 400MHz(800Mbps).

Emulated LVDS 1 A% iR H LVDS25E frife, kiR 166MHz, HE 4% 3R HLBH M 25 5%
e EE T PR AT B LA 2 LVDS FRE, Wi 2-7- 3 A . A DLE I oo AR B BH 9 2448 Sk AR ThEE i
T4 g P 2R PR

EAGLEILLVDS K 1% 3% e 7 3R HLBH Y 4%
VCCIO=2.5V

§ 100 Q BT
Be 2

2-7- 2 True LVDS #ij
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FAGL BVDS i Rs=120Q Rp=170Q
R 5 S o LVDS M =50Q
z® =1 sy Rs + Ro/2
Rs
[ 2-7- 3 Emulated LVDS #ijti 3R EFERI4E
2.7.31/0 5348

EAGLE #34FF 8 M 110 4l: FANLAEWAH 10 d. 4 17 FHiER & (config) IR,
B TRABLERERD.

B0 HBEEMNSHRIERA . B 110 L HX M) VCCIO .

Bank 8 Bank 7

T jueg
9 3ueg

Core Logic

Zjueg
G 3ueq

Bank 3 Bank 4

2-7- 4 1/0 A~EE
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2019.2



ANLOGIC

RERE EAGLE R FPGA BUEFH

2.7.4 %A 5V A

EAGLE I/O 7] LA TAETE 1.2-3.3V MR I, AN RE E 0 BV H N . Wi 5V HUEA(S 5 IK3) %] Eagle
IR, TREANE E R, FRERE R TIT Eagle 1/O NI PCI A7 — Bl A HEL N\ i L1420
B o B B B R 2 Y A .

HIFH R EAR AT PC AL AR 1) FRIRREIE, AR I v FRIRRRPE LR 2-7- 2.

G0 25 {1 _ Wlist
Function 10 MPPPFPFRNRFRFEPRORONIHSHON

mmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmm

A Dedicated I0

& moox
@ =e1orLen o
| ) A icome
Name Direction Bank ocatio PullType 10Standard :Empha DiffiDyn SlewRate DriveStrength VREF DiffResistdy PCIClamp
1 gpio_hﬂ_in input PULLUP LVCMOS25 sLow NA NONE NONE OFF
2 gpio_hﬂ_na_n output bank1 P25 NONE  LVCMOS25 sLow 8 NONE NONE OFF
3 gpio_h0_out output NONE  LVCMOS25 sLow 8 NONE NONE OFF
& 2-7- 5 AN —HREFXIRE
vce Vccio
PCI
Clamp £
I: \_L ] VCCIO
|
R
pAD —AN/N, PAD iBuf
5.0V Device ¢ Eagle Device
2-7- 6 5V I A\IREf Eagle &
& 2-7- 2 PCI 80 R E RV R4S
Vp (V) Imax Unit
0.0 0.92 uA
0.1 9.2 uA
0.2 20 uA
0.3 30.4 uA
04 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

DS300 3.5
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E LOG’C LB EAGLE &%l FPGA ¥iEF

S HE BV N, B VCCIO HLE TAELE 2.5-3.0V Ji [, %53 10 kit 24 dE, KA
DR A .

11O #tF i KA R4axt LN VIMAX=3.7V, # & VCCIO=2.5V, U/ JEJ5 10 H A\ stz 21 B
JE VI=3.3V, M W& ERER A VDIO =VI-VCCIO=3.3-25=0.8V. IDIO @0.8V =2.85mA, R=
(5 - 3.3)V/2.85 mA = 5960hm.

B N3 77 38 8% 20 591 R 2 AN [ BELAE L B, 7 EAGLE F2Wicim B i« A3 1B R=330 Ohm, L
FHEF AN 7.8ns, T FERFE] Y 12ns, WL 2-7-7

Q= D W00 csee ) Looists |

e inon @y |

=l 00v/ foov  |@[zoov Joov  |@BO
o 8.00V
=
m
W
W
= 6.00V
0]
=
o AR AN A g e e At P e fer e AN iyt
o
z Nt et it o 4.00V
3 J /(_WA
ey
’ /,,/EM o
b, Ui 0.0V
-2.00 V
-4.00 V
6.00 V
- -8.00 V
-15.6 ns -10.6 ns -560 ns -600 ps 440 ns 940 ns 144 ns 194 ns 244 ns 294 ns 344ns 1
@[o [s.00ns/ [[9.3064ns | @) % JJ]
[ ® Rise 185357 ns 218719 ns 80.9016 ps
O R 771875 ns. 155081 ns | 838109ns 23 1823123 ps

. [20.0 Gsars |[1.00 kpts | ~~~~~~~~ [6.00 GHz| @182V

E ©@200v Joov |@2oo0w Joov |@I1
G 8.00v
=
]
W
W
= 600V
o
=
= -MMMMWMW"M\
g
= oy i i e 155 4.00 vV
o
[+
il 'Y;
™ \HM 2.00 v
Mw
T
" . e
L v v & 0.0V
-2.00 ¥
-4.00 ¥
6.00 V
-8.00 ¥
-19.8 ns -148ns -9.83ns -483 ns 170 ps 517ns 102 ns 152ns 202 ns 252 ns 302 ns 1
@[0 [s.00ns/ |[5.17080s | @ T JJ]

Measure:

@ Fall time(1)

2639

[& 2-7- 7 5V ¥ NDE5f] EAGLE g8 4#timEfz @R=330 Ohm
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RERE EAGLE R FPGA BUEFH

H 2 HL I R=600 Ohm, - JFWHE] Ny 12ns, R FERHE N 21ns, WKl 2-7-8

O T [ (0.0 65%/5 | (2.00 kpts | PR~~~ ~ (6.0 Ge | @224V

Oiwv ov Jo[ | Jen

8.00V

6.00

|seaw |E2119A | SEAW 3

™

4.00V

2,00V

0.0V

-2.00v

-4.00 v

.

-6.00 v

-8.00 Vv

-222ns -122ns -225ns

. o [10.0 ns/ |[27.7500 ns

7.75ns 178 ns 278 ns 377 ns 477 ns 57.7 ns 67.7 ns

717 ns 1

B8.00 v

6.00 W

|S€3}~| [EDILBA | SE3W B

™

4.00V

2.00 W

0.0V

-2.00v

-4.00 v

s

-6.00 v

-8.00 Vv

-222ns

o

-122ns -225ns 775 ns

@7 o

178 ns 278 ns 377 ns 477 ns 57.7 ns 67.7 ns

10.0 ns/ |[27.7500 ns

717 ns 1

2-7- 8 5V MINIRE) EAGLE 2544 _EF/TBEE @R=600 Ohm

DS300_3.5
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ALOGIC
2.8 IRISHERIR

RERE EAGLE R FPGA BUEFH

EAGLE #HE&— AN YR MM B, 705025 F YRS, FH IR EE N S B IR % . 2452 IR B A I%
F & HE, pwr_dwn_n ) “H” 288 “L” 4t IR TAEAE RN pwrl Al pwr2 il BANK HLJE
FHIZE, F AT DAGE A et AN [ (0 e YRR AT W, 70 & T PR S I RE M 3t AT 10 S B SR EOURE B2 P
it o

pwrl | [ T
pwr2 | [

sel_pwrl Vref

> | pwr_dwn_n
pwr_ mnt pd | [ >

\V4

& 2-8- 1 BRI IT IR IRAEE]
P ar LSS I EG_PHY_PWRMNT P, Zha&faiil B e

module EG PHY PWERMNT
cutput pwr_dwn_n;
input sel pwr;
input pwr mnt pd;
parameter MNT LVL = 0;

(sel pwr, pwr mnt pd, pwr dwn n):;

endmodule
2-8- 2 ERJRIGITIRIR IP
*2-8- 1B EimOFIR
EG_PHY PWRMNT 75 1A P

sel_pwr LIPN o 8 0 11 1% 4%
pwr_mnt_pd LI i FLfS
pwr_dwn_n i IR A
MNT_LVL parameter F, s R 3G

TE 1 AFEEE sel_pwr MFEXT RISHAFE, ES RG] APIRER

VE2: MNT_LVL 5 EBRE RN R R, &SI 3.1.10 7 85 W AR B B 2245

DS300 3.5
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A?LOGIC ZEPH EAGLE &% FPGA HiEFM

2.9 EAGLE FPGA B¢ EHH

EAGLE FPGA it B Wi 10 £ J5: EGAA Fl EGAX, 43 7Fk%s A M X R B, flE &l
T AT PN B e i A SR 92 . EAGLE FPGA S A — 3y 5l R L E S, 5o esE
F5IH, TD B4 5 AOEC B Thiat, 7ERCE ¢ Ja nl LA — M N

2.9.1 BEERELR

EAGLE FPGA >ZFF 5 FECE 73, 4l Nsh AT, MWsh3f T, FEshFE1T, MSPI LA ITAG i
B, B AR5 B EGAA MSEL[2:0141 EGAX M[L:0]mtE ik #4055k %, BAREkiFx R WFE
2-9- 1 F1 2-9- 2,

EAGLE %% FPGA B i K 4.8M~6Mbits, F7ifi K55 BRAM WAL EE K, FE
FLE R BFE AT T 6M bits. FCE O H AT PMER TMkbrE AT SP1 #2110 FLASH, b M25Pxx.
SST25LFxxx. S25FLxxx %5, EAGLE FPGA 37444 0X03 [ SPI FLASH.

a) EG4ABCEMR
< 2-9- LEGAAEL BRI

Fe B
SS SP MSPI MP
. B o P SPI F AT
fic & 51 FM MENERAT MBNFFAT JTAG
Master SPI Master
Slave serial | Slave Parallel
Standard Parallel (X8)
MSEL[2:0] SH 000/001 110/111 010/011/100 101 XXX
PROGRAMN SH PROGRAMN
INITN SH INITN
DONE SH DONE
CCLK SH CCLK
CSN SH CSN CSN CSN CSN
TMS TCK TMS CK
SH
TDO TDI TDO TDI
D[7:2] 2H - D[7:2] D[7:2]
D[1}/ MOSI SH - D[1] MOSI D[1]
D[0}/DIN/MISO | & H DIN D[0] MISO D[0]
SPICSN SH SPICSN
CSON CSON
CSON/DOUT SH CSON CSON
/DOUT /DOUT
DS300 3.5 www.anlogic.com 51

2019.2
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RERE EAGLE R FPGA BUEFH

N & EGAA & & 5] -

B it E ARSI (MSEL[0], MSEL[1], MSEL[2]

B ACENPSE (CCLK)

B EEFIRES 5 (PROGRAMN)

B CEEARGIE (DONE)

B CERIERG ANITND
B BIHCE ks (CSND
B CEZU IR, BRI (CSON/DOUT)
WA FERAESEE B (TDI, TDO, TMS, TCK)

B EHIEASIE (D[7:0]), b D[S PAMEJy MSPI B8 R i MOSI, D[O]i% 1] BAYE A A
BT # DIN BLRz MSPI R T MISO

B MSPI = Flash Fi% 51 (SPICSN)

B PROG ININ DONE %55 E H T Re S FECEFINEEE M, A@EUUENRIN . EH2r LME

D B
b) EG4X ECEMR
7 2-9- 2 EGAX BLERA KX 5| B
B E A
SS SP MSPI MP
RESE | 0 | Aa | Maeg | e | B
Slave serial | Slave Parallel Master SPI Master
Standard Parallel (X8)
MSEL[1:0] 2 11 10 01 00 XX
PROGRAMN B | £/ PROGRAMN_B
INIT_B 2H INITN_B
DONE 2H DONE
CCLK 2H CCLK
CSI_B/MOSI = H CSI B MOSI CSI B
TMS TCK TMS CK
TDO TDI s TDO TDI
D[7:1] 2H D[7:1] D[7:1]
D[0]/DIN/MISO | £ H DIN D[0] MISO D[0]
CSO B 2H CSO B CSO B CSO B
DOUT 2H DOUT DOUT
DS300 3.5 www.anlogic.com 52
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RERE EAGLE R FPGA BUEFH

NTH A EGAA & FTC & 5] 1

Wi B AR £ 51 I (MI0], MDD
B B S (CCLK)

MeE 655 51 (PROGRAM_B)
Be & e 51 i (DONED

e & iR TE s 91 A (NIT_BD
FEATHE AL E AL S (CSI_B)
MSPI # x0T [#) MOSI (MOSI)

Mie B AT T IR (CSO_B)

P B K SR AT Ed L | (DOUT)

DR AHFELE 1 (TDI, TDO, TMS, TCK)

Pic B it dan A\ 51 I CD[7:0]), Herb DIOTIE AT LA 9 WA KT ) DIN PASZ MSPIHEET ) MISO

MRYEAF I B 7 sk %, CCLK A LA FPGA i 7 AL (it b i, 50T DA A BBl e 346 26 1) i
N FPGA 5 . DONE/INITN/INIT_B /245 A #5_1 0 IR

PROG ININ DONE {55 IR R SECEFIMEEE M8, A@EBUE BN (B2 7] LUE N
HAE A

2.9.2 Il ERIE

EAGLE FPGA it F AN IE B L A2 7] PLAr =4

Jre B, R ERRMEE RGEAESH

WG HENE AL, S5 NS5 MR E 5, REHEAWITAILIT B, AL B S RIS, VIR L mq
FPGA A HZ B BEEIEE N, BANZEMRG, FPGA & BEIME, WK 2-9-1 iR,

DS300 3.5
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RERE EAGLE R FPGA BUEFH

pins

1. INITN and DONE driven low
2.ALL I/Os pins weak pull-up
except configutation relatived

3. clears configuration RAM bits

Power UP

X

1. INITN driven high

2. DONE still low

3.ALL I/Os pins tied to and
internal weak pull-up except
configutation relatived pins
4. Samples msel pins

Initial

»!

Error Handling
1. INITN driven low
2. DONE still low
3. Restart configuration if option
enable

e

Configuratoin Write
data to FPGA SRAM

A 4

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

Wakeup

A,

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

User mode

2-9- 1 EG4AAMSPI Bt E /50

DS300 3.5

2019.2

www.anlogic.com 54



E LOGIC LR EAGLE &% FPGA BiEFM

1. RIS E

EAGLE FPGA &' H FHIE, RSFHBELNWIMRALEFEA GESENEE FEORAS . H4h, HP iR
BEE O B BUE TH, Hi{t PROGRAMN/PROGRAM B J&, Rk AWML, #WIiakid i,
FPGA K& N TG I E &, BN 788,

2. BEBEBEA
WIGESE R, INITN/INIT_B {5528 s HF, i P id & i 7T BA'S N EAGLE FPGA.

INITN/INIT_B 15548 = IR, FPGA RAERE UL S 5 P, #eitERizt. JTAG Bl B
INITN/INIT_B 5 5% 5 f5, A AMEARFMEEA A

BLEEFES, INITN/INIT_B 552 RR R B 4, At as 5 nl DLE B E T n 4.
3. BB

EAGLE FPGA 52T A RLE S AIE RAM FIEHR S AN 5, #HEANREIEFE. EAGLE FPGA JA3) =+
B LA N IhRE:

1) %J¥ DONE 155 . DONE 15 ‘5 MEHL A Ay s HL PR 7 EAGLE FPGA A 2 s R L &, K
Z M7~ IR 56 AR

2) BHER=8ET GTS. &R=8ES GTS MBI, REwWRHTA 110 & .
3) BN AREAIBAES  GSR, ALUFHTARIfR B AIRE .
4) B EREMHRES GWE, SUVFATE I RAM Flfih k23 R0 45 5 N .

2.9.3 MSPI Bt Ef&3X

7E MSPI 8 F, EG4A iy SPI #2424t 2 L {55 MOSI #1 SPICSN,  H:H1 MOSI 15 544k
T4, HibE25E(E E, SPICSN 4y SPI A Fik; EGAX Ay SPI#2 M3E M 2 A5 {55 MOSI 1 CSO_B,
Hrh MOSI 5 FHefitiiar 4, HibkSEE S, CSO_B A SPISHHIE -

MSPI #50 T RS£F CCLK H 3R 2s 722k, P RESIE$: CCLK MRJu M . O F L HR CCLK
BB N —NERIANARAZRAE, H P Al DUEE AL AR IR TR B 2 CCLK M, CCLK A M
2MHz~64MHz.

SPI FPLASH %4 5 N\ v A ] 22 FPGA Tkl JTAG fEZR 5 N, HEEAF= it aT L2 % 35
LN EANBE AT RS TRHEES A

K 2-0- 2 7 EG4A MSPI it & 77 % H: I, PROGRAM 1 = 454 42 {7 EAGLE FPGA T E , H A INITN
1 DONE {25 R NEs Eri iR B 55, DONE 5455, Rl Emy), SHFFGTIE. iE
I 2-9- 3 s
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VCCo
EG4A FPGA
DONE
SPI INTNMaster SPI
Serial o€ Mos|
Flash Cs[€ SPICSN CSON
| B |
TMS ]
C CCLK ok .
TDO ]
= > DIN DI (]
VCCo
% : PROGRAMN  MSEL[2:0][= “010”  JTAG Cable Header
“011})
PROGRAM “100”

& 2-9- 2 EG4AMSPI L E 53

SPICSN \
0 1 2 3 4 56 7 8 0 1011 12 13 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41

CCLK  AVAVAVIVIV
command—> 24 bit address——————— |

mOs| N T C D £ 08000
MSB MSB ) Data out 1 Data out 2
DIN High-Z 765432102XE

MSB
2-9- 3 EG4A MSPI Fg B &K F

2.9.4 N\BHEITEREERR

MENEAT (SS) FizUF, FPGA w] LLE MCU BE47 %k, TD 3 AER] AAE R bin S (EGAX) 5
rbf SCAE(EGAA) T MCU Jn#.

MCU j@i CCLK. DIN 15 51 F £ 4777 20k 5l '5 N FPGA. EAGLE FPGA ith i 7E44~ CCLK (1)
AR R, BRIk e S, DONE FifmRnAe B e i, WERELE HAS, 2% INITN/INIT_B {5
Shifk.

EG4A M EhH AT B )5 I an & 2-9- 4 s . PROGRAMN H{K 5, INITN {5 58 Hiflk, F£oR
O IR WIAA, K 5ms Gt I se G, INITN B2 5 fF, BB TS, FPGA (E 4 E TS
KM ELIE, ERE MK 5, DONEE5248 5, RonmLERI), &R TIE.
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RERE EAGLE R FPGA BUEFH

CCLK

PROGRAMN

INITN

DIN

DONE

LA

2-9- 4 EG4A ST ERAFFE

EGAX MBhHATHCE 77 N i 2-9- 5 s, RS EGAA ZAil.

I I I
T _program_b | | |
PROGRAM_B I I : : :
p S
\ i /o | .
i | Tinit2ck |
| | | rT_ch-!-T_cl»i
CCLK ! ! ! L L L[]
I I .
I
DIN l l 4 (5 X f X D) X ° o X n X usermode
I I I 1 - 1
I I I I dh: I
DONE : | iTﬁdsui deh! |
AN | /
| | Lo
2-9- 5 EGAX 4TI BN 7 K
# 2-9- 3EAGLE M &BITHTF#IIEER
g Z H =D | BmK B AL
T program b PROGRAM B low pulse width 1 - us
T init b INIT B low pulse width 5 10 ms
T clk CCLK period 33 - ns
T ch CCLK high time 16.5 - ns
T cl CCLK low time 16.5 - ns
T dsu Data setup time 16.5 16.5 ns
T dh Data hold time 0 - ns
T init2ck INIT B high to first rising edge of CCLK 2 - us
DS300 3.5 www.anlogic.com 57
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2.9.5 BRITE.ERAKEL

i E 2> FPGA P [Al TAERS, "TRLCRAIZHRAC & V7% . EAGLE FPGA SCHF 2 Fgiiik 7y 3.

Flow Through I Bypass &3\, 2Bt TAERE A I &% 2. EGAA SZHF Flow Through Fl
Bypass #30. EG4X H 3 #F Bypass & .

£ EGAA 5 (R HE B BE N3, 25 A Flow Through #E5X, 55— Pt FPGA fit B 52 %5 » #i tH CSON
JRENEE G T EARCE . 1 Bypass BT, SH—HSHICEERUE, FCE S HAR FPGA K fE4F
A~ CCLK LTty %4 Hi 25 DOUT 5l ZRIBLECE &5 7 (1) DONE A1 INITN 5| s i b Ha B 26 5 # 4
—ig, WA 2 FEERICE S, did DONE &y [RIN F a6 TAE .

K] 2-9- 6 & EG4A HATHCE /730 Flow Through 2K, KEHH 2 /> FPGA K E, HF—1
KA EsBEATHER, o ARANS RN, K 2-9-7 28470 E 5 Bypass B A

VvCCo

i

| [rve EG4A EG4A '
inTNMaster SPI Slave Serial
D [€ MOsSI DONE
SPI cs|€ SPICSN INITN cson
Serial CSON CSN N
Flash c e veeo  f
Q »>| DIN —»{ DIN
r PROGRAMN  MSEL[2:0]|= “010” »|PROGRAMN  MSEL[2:0]| = gg‘;
“011”
PROGRAM 100
— S
L
Optional buffer L
2-9- 6 EGAA E3. MEIEHEITRA Flow Through K EXEC & &
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RERE EAGLE R FPGA BUEFH

VCCo

‘s

EG4A EG4A
SPROM Master Serial Slave Serial
ol DONE DONE
RESET/OE[€ INITN INITN
DOUT
GND! CSN
CLK cetk G et
DATA »( DIN DOUT $ DIN
”| PROGRAMN  MSEL[2:0]|= “010” »{PROGRAMN  MSEL[2:0]
“g11”
PROGRAM ! 100
S
V

Optional buffer

[& 2-9- 7 EG4A £33, ME1EITHRA Bypass KELHC E &

= “000”
“001”

2-9- 8 52 EGAX HATHLE 75 3\ Bypass JIBLA . F7fifi#% v] % H SPI flash 5 SPROM.

VCCO

d

EG4X EG4AX
SPROM Master Serial Slave Serial
cs[€ DONE DONE
RESET/OE [« INIT_B INIT_B
DOUT|—
GND CSN
CLK CCLK Ve » CCLK
DATA »( DIN DOUT 3 DIN
PROGRAM_B M[1:0] |= “01 » PROGRAM_B M[1:0] | = “11°
PROGRAM
e S~
V
Optional buffer
2-9- 8 EG4X Fah. MEIE1THHM Bypass KEXACEE
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2.9.6 \EhHITRCE RN

MENFATECE IE A B MCU 80# CPU S5l #s i . MahFEATECE @I 8 A1 317805 5 Nk
A BB B

EGAA [\ Fh3F47Hic B AL MSEL[2:0]¥ & 110/111, & 2-9- 9 iR, HrhZA CSN{E5 A LA
B MESH .

VCCO

t

CPU/Exte
rnal Host EG4A EG4A
Slave Paraller Slave Paraller
DONE [« DONE DONE
INIT [« INITN INITN
CSON |—
CSN[N:0] »{ CSN CSON CSN
LK »| ccLk veeo »! CcCLK
DATA[7:0] »| DATA[7:0] g —» DATA[7:0]
PROGRAM »
PROGRAMN  MSEL[2:0]|= “110 » PROGRAMN  MSEL[2:0]| = «q10”
“1117 “111”

Slave Parallel Mode Configuration

2-9- 9 EG4A M\EhHFITERER R

EG4A MBNFFAT AL B A I P an il 2-9- 10 fior. FFIGHIPIEAL IS R R B ATRC B — 20, WIiatb ek
ZJa, TER % CSN R, TERTR R T EC & 04 5 N\ EAGLE FPGA. [FIF, FCE5eHS, DONE

T RER,

\ al
Lo P
cei AVAVAU AR AU AU AU AVAVAWAN
_ [ N
PROGRAM \ [ ” i i i ! b
[ I I I I I I
_ \ | | | | ! ! !
T\ & R N
| | | | | |
A I I I | |
DATA[7:0] BYTEON 1 X 2 N3 N4 - Yn) n Jn+1) User mode
I I I I ! !
I I I I ! ! !
DONE IR L —
2-9- 10 EG4A MEfFHTECERTFFE
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EGAX MMNFhFHATECE A M[1: 0]iE A 10, HArZA CSN 155 1] LUk F L AN & it

VCCo
&
CPU/Exte *
rnal Host EG4X EG4X
Slave Paraller Slave Paraller
DONE [« DONE DONE
INIT | INIT_B INIT_B
CSO B —
CSN[N:0] »| CSI_B CSO_B csIB
CLK »| CCLK O »| CCLK
DATA[7:0] 9 »| DATA[7:0] g —»{ DATA[7:0]
PROGRAM > (i T
PROGRAM B M[1:0] |= “10 »| PROGRAM_B MI[1:0]| = «10”

Slave Parallel Mode Configuration

&l 2-9- 11 EG4AX MEhFHITEERFE

EGAX MEHATHL B AL P an B 2-9- 12 fioR . HFFIRIMWIIEIGT FE IR AT & — 300, WIAR Ik 5E Rk
ZJa, fEFic CSI_B AR, TERER AN E #E 5 N\ EAGLE FPGA. [AIF:, W& 585, DONE

RS YT

| | |
T program b | | |
PROGRAM_B I I . . .
\_/ I R |
INITﬁB | T init_b: I‘*T_C].k"l
\ i VR i .
i i Tinit2ck | |
i | | L chlT s
CCLK ! ! ! L] *
| | I
DATA[7:0] : : byteO betel bete2 x o ermode
! i 'T dsulT dh '
DONE | | I I : I
|\ | | | | | /
| | | | I
2-9- 12 EG4AX MEIHITEL BT FE
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% 2-9- 4 EAGLE M\EhHH TR FEIIR R

" P BN | BK | A
T program b PROGRAM B low pulse width 1 - us
T init b INIT B low pulse width 5 10 ms
T clk CCLK period 33 - ns
T ch CCLK high time 16.5 - ns
T cl CCLK low time 16.5 - ns
T dsu Data setup time 16.5 16.5 ns
T dh Data hold time 0 - ns
T init2ck INIT B high to first rising edge of CCLK 2 - us
2.9.7 EIFHTECEE

FEE AT E NS FHATHCE ML, ZH{ET CCLK i 4 i FPGA #2144,
2.9.8JTAG ELEER

EAGLE FPGA it LUiE T JTAG 5 THLE . JTAG AL E /218 1d EAGLE FPGA [HBCE 5] 1

(TDI, TDO, TMS, TCK) H#{THI. JTAG BLEMAE INITN/INIT B E5 & m A, AEiliEdEs|

B T R, B AR R E A R B FE T, JTAG B AT DL I 5 A b A =L, 33 JTAG
fic B AR 2

JTAG it B 15 F1] 2 %8 75 I ) USB R348, Bt & TD #pE k4T, v D@ B 25 6 il B 2 15 %I
JTAG i B A S0 7 50 7 s Wil 2-9- 13 f1 2-9- 5 iR,

™S < X X X
TOI { X X }(
: tice tiesu_tol -—-
E“—tJCH—'E*—t JCL—'*; tipsu_Tms tipn
TCK [ [
tJF'Z)(;"_'é tirco "_" “'—'“ tiexz
TDO — X )
L Mssul Tien
Si | ; : : : : i i
to be X X X Y
Captured tiszx "'_" thcog"—"é tJSXZ"_"
Signal ' i 5
o be { X )
Driven

2-9- 13 EAGLE JTAG Rt
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3% 2-9- 5 EAGLE JTAG Bt #It& R

Fiines 2 ¥ & /M R K B fr
tic TCK J& 100 = ns
ticH TCK i BT[] 50 = ns
ticw TCK i AT~ 8] 500 = ns
tipsu_ToI TDI 37 F)[H] 10 — ns
tipsu_Tms TMS 37 B [H] 13 — ns
tpH JTAG i PR FFIN 1] 20 — ns
trco JTAG i 1R 21 1 SE IS - 15 ns
tipzx JTAG i 15 000 21 vy BEL e i (] - 15 ns
tipxz PIUH 27 1748 8 ST ] — 15 ns
tissu P2 A7 ORI 1] — — ns
tisn BB AT A A S SN [A] — — ns
tisco BB BT A7 I b 380 e s - - ns
tiszx BRI AT A e BH 2 A R - - ns
tisxz BB 2 A7 G 2 H B e — - ns

2.9.9 MSPI DUAL BOOT IjigE

MSPI 2 R 24 H (19 SPI flash &8 KT 12Mbit f, EAGLE FPGA 37 #F MSPI dual boot ZhfE.
2 Primary {73 F 80K S, EAGLE FPGA H 3l 2 F - s € i Huhk 24520 golden 77, & 2-9- 14
{71 dual boot K spi flash ft) il 25 18] 43 i

Dual boot flash map
0x000000
Primary bitstream
0x0C0000
Dummy
0x0D0000 Golden address
~~~~~~ Golden bitstream

2-9- 14 EAGLE FPGA dual boot spi flash HI¥3EZS 81 5%

2.9.10 MSPI MULT BOOT Ih&E

MSP1 B H AT LU TD 458 mult boot Dhfg. 4k NF PG, R AR By 7T Lld i 2
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Pl %45 5 mult_bootn=0, M$57E [ spi flash Huhik BHT 46 T 8ALR . IXANRE bk AT DA £ 4%
R EE TD # A4 4t

2.9.11 FPGA DNA Z£IhgE

EAGLE FPGA 7E4 = I fEH N Fr# it — N rE—11 64 fi7 DNA £ids, X AMNEIEA RERAE R
B, H AL DNA B3EATH AT HEY . TD Syt 1P 320, fiH il DNA 3k . K
2-9-15, & 2-9-16 filizn. Usr_dna_in AR RSN, T8 0

Dna_clk I £ 1% i ] 0~20MHz, dna_shift 2 UCR A4 T R, 5 (80 2 7 25K .

dna_data

—user_dna_in——m»

dan_clk———m

dna_out———p»

dna_shift——m

2-9- 15 EAGLE FPGADNAIP

dna_shift /
usr_dna_in wo fwor Juoz fwoa YT ) X:X:x:x:x:x:xix:

dna_out EXES C3 O3 I S S S 0 £ 0 3

] ] ] ]
1 DNA SHIFT TIMING o

[&| 2-9- 16 EAGLE FPGA DNA Bt5 &

2.9.12 FPGA /O S|HIZERLEMERNEE

BB, L FPGA 5l L M Ed/ R . KEORIF T 110 5l IER B i 2 b ar
eI b dr FEPH L ZE R B T R EGAA Fl EGAX H HSWAPEN 1553452 110 B L2 58 e 4 B BH .

2.9.13 FPGA I/O S|H7ERC E M EZRVIRZS

(1 dEBCE AR 10
SR EHRSERUEREFINEET, JERCEAH R 10 4T =5
fn#d AR, @ 10 FRAS 52 HSWAPEN %6 LSS ek =345

BEANR PR G, PR 10 B S22 0, R A8 E Iy 59 ERDIRES
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(2) PEMRS BRI E BN . WK 2-9-6. K 2-9-7 R

7£ EG4A 1, HSWAPEN & — i & 725 CTRL[31],BRIME N 1, Z & e N R AEmAmes .

%< 2-9- 6 EG4A Configuration Pin Termination

Pre-configureation

Pin Post-configureation
HSWAPEN=0(enable) | HSWAPEN=1(disable)
MSEL[2:0] Pull-up to Vccio Pull-up to Vccio User 1/0
PROGRAMN Pull-up to Vccio Pull-up to Vccio B A4 ProgPin W B
INITN Pull-up to Vccio Pull-up to Vccio B InitPin B
DONE Pull-up to Vccio Pull-up to Vccio At DonePin ¥ &
CCLK Pull-up to Vccio Pull-up to Vccio At SpiPin W&
CSN Pull-down to Gnd Pull-down to Gnd User 1/0
TMS TCK TDO _ _
DI Pull-up to Vccio Pull-up to Vccio B JtagPin ¥ E
D[7:2] Pull-up to Vccio Pull-up to Vccio User I/O
D[1]/ MOSI Pull-up to Vccio Pull-up to Vccio At SpiPin W&
D[0]/DIN/MISO Pull-up to Vccio Pull-up to Vccio B4t SpiPin W&
SPICSN Pull-up to Vccio Pull-up to Vccio B SpiPin W B
CSON/DOUT Pull-up to Vccio Pull-up to Vccio B SpiPin W B
Others Pull-up to Vccio High-Z User 1/0

7E EG4X #1, HSWAPEN s&—4~ 1/0 5|, BRI AES EHi.

%k 2-9- 7 EG4X Configuration Pin Termination

Pre-configureation

Pin Post-configuration
HSWAPEN=0(enable) | HSWAPEN=1(disable)
M[1:0] Pull-up to Vccio Pull-up to Vccio User I/O
PROGRAM_B Pull-up to Vccio Pull-up to Vccio B A ProgPin 1% &
INIT_B Pull-up to Vccio Pull-up to Vccio User I/O
DONE Pull-up to Vccio Pull-up to Vccio At DonePin &
CCLK Pull-up to Vccio Pull-up to Vccio BA SpiPin W E
CSI_B/MOSI Pull-down to Gnd Pull-down to Gnd B SpiPin W E
TMS TCK _ _ o
DO TDI Pull-up to Vccio Pull-up to Vccio A JtagPin &
D[7:1] Pull-up to Vccio Pull-up to Vccio User 1/0
D[0]J/DIN/MISO Pull-up to Vccio Pull-up to Vccio BAF SpiPin W E
CSO_B Pull-up to Vccio Pull-up to Vccio B SpiPin W E

DS300 3.5
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DOUT Pull-up to Vccio Pull-up to Vccio At SpiPin W&
HSWAPEN Pull-up to Vccio Pull-up to Vccio User I/O
Others Pull-up to Vccio High-Z User 1/0

2.10 #% ADC &R

Eagle Wik —> 8 i@iE 12 i IMSPS ADC. ADC 75 ZM A7) 3.3V B T A Ha 5 A LI DA K —
ANMSZR VREF HLEHIAN . 8 AMlIEH AR 10 8H, M ATEZE ADC B AT LS /EE @A - 10
iR, ZH 10 WEAM B, RKEHK ADC @IEE R DE N8 10 fEH . 4 /H ADC B, %
BANK ] VCCIO Hi S AMIK T ADC 4L FL st L e

% 2-10- 1 ADC $hER/AERiEH O

i 04 Ui 287 L
ADC_VDDD H1J5 PAD 3.3V HF R
ADC_VDDA AR YR PAD 3.3V B IR
ADC_VSSA AR YR PAD 3.3V i
N MALHIN, REFEESHHA AN, Hi N R
ADC_VREF A1 PAD
2.0V~3.3V, AKT VDDA
ADC_HC<7:0> 4hiR PAD 8 B KAEE TN, MAHF 10 8H
N H 44 i 15 1) L
Channel_s<2:0> HIANCKH FPGA) ADC #IE LR SHIA
socC N (CKH FPGA) ADC RFEffEfE SN, BHEK
EOC i (2 FPGA) ADC ¥4 it , siA Rk
B<11:0> i (2 FPGA) S} BB IE ) ADC 4 i 2k 3
16 cyclesfconversmn
& 12 cycles
By
e [LCLLPLTL UL |
soc [ I SOC Invalid . SOC valid
Sampling IE
EOCC |
B(110] Invalid t:."':IBH
Channel s{20] ) ADC Channel X
2-10- 1 Eagle ADC RAHZHIT
DS300 3.5 www.anlogic.com 66

2019.2



E LOGIC LR EAGLE &% FPGA BiEFM

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 R EEE

SYMBOL 2 ¥ B B K B AL
Vee W% FL L 0.5 1.32 \Y
Veeaux i By LR 0.5 3.75 \Y
Vecio /O Z 4t v LI 0.5 3.75 \Y
\2 BN EE 0.5 3.75 \Y
VEspbHBM AR e FE TSCHS, R 42000 \V/
VEsbcom HLAS A 5 S R +500 \V/
Tste IR -65 150 C
T g R -40 125 T

A PA_E s K0 BUE B 7] e S BT K A MESUR R ESE (RS IZHUE (L TR A SR 4%
P, (BARFLIRGATAE SR IRAE T IhBEIEH o ST T REVERRAT BUAE T BEIIARAT 26 A o R 280 e {H ] g
RIE AT A . S RIERE 2 N igtT, S/ E AR F A Al FE1E

SRS, MAGE ST T agE i B gy HAUE, (E 2R R A H /T 100mA
Ak 58 BE /N T 20ns A2 AT

3.1.2 EE R AIRIERY
R 3-1- 2 HERERIRELMH !
SYMBOL 2 ¥ BN | 2B | B X 1::Q (2
Vee A% L L R 1.14 1.2 1.26 \Y;
Veeaux A B EYR 2.375 2.5/3.3 3.63 vV
I/OftHHE @ 3.3V 3.135 33 3.465 \Y;
VOt E @ 2.5V 2.375 2.5 2.625 \Y;
3
Vveelo /Ot HE @ 1.8V 1.71 1.8 1.89 \Y,
/Ot E @ 1.5V 1.425 15 1.575 \Y;
/IOt HE @ 1.2V 1.14 1.2 1.26 \Y,
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\/ H N HE -0.5 3.6 \Y,
Vo A H HRLER 0 Vcceio V
[ERI4 0 85 C
T; gE R
Tk -40 100 C
Tramp LR 25 A R 0.01 100 V/ms
IDiode PCl-clamp —H HR - 10 mA
1. P8 TAERFESR A 110 B VCCIO W2 B0t s i
2. FrEfANZrh#sH VCCIO fitH
3.1.3 E AR Ek
= 3-1- 3 F/MEEBEKR
EG4A20BG256 EG4X20BG256
VCCAUX >=2 5V VCCAUX >=2 5V
VCCIO1 >= N EAR L R VCCIO0 >=1.2V
VCCIO2 >=1.2V VCCIO1 S= N AR R
VCCIO3 >=1.2V VCCIO2 >=1.2V (D2t HD)
VCCIO4 >=1.2V VCCIO3 >=1.2V
VCCIO5 >=1.2V VCCIO4 >=1.2V
VCCIO6 >=1.2V
VCCIO7 >=1.2V
VCCIOS8 >=1.2V
1E MSPI 1558, VCCIO1 HJE ZE R AT flash | 7 MSPI 1520, VCCIO2 HiJEZERAMEK T flash
5 B TAE 58 B TAF H
wmREH ADC, VCCIO8 f:HiE R#E 3.3V | Wi H ADC, VCCIO2 fit i kK 3.3V
(ADC_VDDD 5 VCCIO8 #7E—i2) (ADC_VDDD 5 VCCIO2 #7E—i)
58 ADC, ADC_VDDA ZEsR4% 3.3V, Hn AL H A LAZER AT vecaux 42—,

vE: VCCIO A It Bt H, 8 G o 0 XU

DS300 3.5
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314 FpSHEER

R 3-1- 4 BATSHIRER

SYMBOL Z ¥ = B A B
EAGLEA _05 2 mA

EAGLEA _10 3 mA

Ivee WA At L FE EAGLEA_20 5 mA
EAGLEA 50 10 mA

EAGLEA _05 0.2 mA

EAGLEA_10 0.4 mA

EAGLEA_20 0.6 mA

lvceio 1/0 4L, @Vecio=2.5V EAGLEA 50 2 mA
EAGLEA 05 2 mA

EAGLEA_10 2 mA

EAGLEA_20 2.5 mA

EAGLEA 50 3 mA

lvccaux LM EAGLEA_05 2 mA
EAGLEA 10 3 mA

EAGLEA _20 5 mA

1 ZRPEMEE B R R 26, =R T (T) =25°C) MR8 HeS .

2. WAMEONEAEHE, BCER R AE, SIEHPURE T, JFSrA A TR ARE 110 5
VS LB, MERIETA 1O IRB A HLIR HL .

3.1.5 FAIHIR A
%= 3-1- 5 HIARSHRIR A
SYMBOL 2 ¥ B K L:NY DA
liorinDC) DCH, MO 1 mA
liopinac) ACHLJE, ®/MI0 8l mA

1. HRZEARETF KT 10ns.
2. ADC EHBI AR #ddith, A HER 75 RIE Bl F X e 5] il .
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3.1.6 FEEE{NBEHE

%= 3-1-6 FEEMNBEEHE

SYMBOL Z BN RHE ) BRKX | B
Vcc_porup Vee b HLAG I )1 0.95 1 1.05 \Y
Vccaux_porup Vecaux b FEUAS I 5 {EL 2 2.1 2.2 \Y
Vcc_poron VCCH H Ao I 8 (. - - 0.9 Vv
VccAUX_PORDN VCCAUX s FE I R — — 1.9 Vv
V'srAM_PORDN SRAM H, Y5 51 FEAG I (5 1EL — — 0.85 Vv
3.1.7 /0 BB AHFS
7k 3-1- 7 HEFERBRIER Y
SYMBOL 2 ¥ * R (BB B KRK | BAM
he, T i N\ HL LA 0=V/=Vccio-0.5V -10 - 10 UA
lin LA =1 REE Vccio-0.5V =V =ViH_max — — 150 uA
lpu /0 55 b7 HR 35 - 250 UA
lpo /0 55 Hr HLiR 35 - 250 uA
IHLs MZROREF O EFFETR 40 — — uA
IeHHs RERRFE 1 YRR 40 — — uA
IsHLO SRR 0 5 HIR 0=Vi=Vccio - — 350 uA
IsHHO SMERFR 1 5 iR 0=Vi=Vccio - — 350 uA
\- KB ORFF R HL - VIL_max — VIH_min v
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3.1.8 1/0 EREB AR

%< 3-1- 8 EAGLE B4 ERBE R

SYMBOL Z ¥ QFP FBGA B fir
Ciots ENE R B 7 6 pF
CioLr FEAE N A 8 7 pF

3.1.9 B 1/0 EREF4
% 3-1- 9 EAGLE 2518 1/0 FREMIE
— Vic (V) Vin (V) VoL K | Vou BN | lou lon
B’/ B =N =P N V) \%) (MA) | (mA)
4 -4
8 -8
12 -12
LVTTL33 . 0.4 Vccio—-0.4
-0.3 0.8 1.9 Vccio+0.3 16 -16
LVCMOS33
20 -20
24 -24
0.2 Vceio—-0.2| 0.1 -0.1
4 -4
8 -8
_ 04 | Vcao-04| 12 | -12
LVCMOS25 -0.3 0.7 1.7 Vccio+0.3
16 -16
20 -20
0.2 Vceio—-02| 0.1 -0.1
4 -4
_ 04 | Veco-04| 8 -8
LVCMOS18 -0.3 | 0.35*Vccio | 0.65*Vccio | Vecio+0.3
12 -12
0.2 Vccio—-0.2| 0.1 -0.1
4 -4
_ 04 | Vccio-04
LVCMOS15 -0.3 0.35*Vccio | 0.65*Vccio | Vecio+0.3 8 -8
0.2 Vceio—-0.2| 0.1 -0.1
4 -3
. 0.4 Vceio— 0.4
LVCMOS12 -0.3 | 0.35*Vccio | 0.65*Vceio | Vecio+0.3 8 -6
0.2 Vccio—-0.2 | 0.1 -0.1
PCI33 -0.3 0.3*Vccio 0.5*Vccio Vccio+0.3 0.1*Vccio 0.9*Vcecio 15 -05
PCIX33 -0.3 0.35*Vccio | 0. 5*Vceio Vccio+0.3 0.1*Vccio 0.9*Vcecio 15 -05
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% 3-1- 10 Single-Ended Interfaces

INPUT STANDARD veclo (TvP.)
3.3V 25V 1.8V 1.5V 1.2V

LVTTL33 J J J J J
LVCMOS33 J J J J J
LVCMOS25 J1 J J J J
LVCMOS18 J1 J J J
LVCMOS15 J1 J J
LVCMOS12 J1 J

Note: 1.Under-drive causes higher DC current when the 1O is at logic high

3.1.10 =4 1/0 B 3435

%< 3-1- 11 LVDS #E#FRER Y

Z i & TR 2 A B | B | B K| EAM
Ve, Vin PN Vccio=2.5 0 — 2.4 V
Vip N2 5 RS 150 350 600 mvV
Vicm NS Vceio=2.5 0.05 — 2.35 \Y;
Iin LPNEN IR — — +5 uA
Vob ﬁ‘/ﬁ%ﬁj\iﬁﬁﬂji‘%@ |Vop - VON|, Rt =100 ohm 150 250 350 mV
Vob Z= 40 KRR [Vop — Von|, Rt = 100 ohm 450 480 550 mV
AVop | Z45rnHBIEARL 50 mV
Vocwm i AR (Vor  + Von)/2, Rt =100 ohm 0.8 1.2 — \Y/
AVocm | % H AR H T e 22 50 mV
% 3-1- 12 EAGLE LVPECL33 =R {ERH
2 i & TR KA BB & K| HEA
Vie, Vin PN 0 2.95 \V
Vip N 22 5 $ 100 - 1600 mvV
Viem B NSLAE H 0.3 — 2.9 \V
VE: LVPECL $ZU— B ANRESE FHAC A N5 100 R HL B
3.1.11 B[R IMAR R
3= 3-1- 13 HL R MM 45 B 1 e S
Level Selection BB (V)
1 2.36
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2.50

2.67

2.86

3.10

2
3
4
5
6

3.39

7

3.75

VE: AEFE levell # level7

3.2 XREBERM
AREATHEE EAGLE O E IO BE S50, N P S 3 IR R W vt BB S, W
MR RAMERE S . XS H U T 237 f 2 5 0F T SR gt
3.2.1 FHiEAE
R 3-2- 1 HEENRABTHIRIEMZE
=1 HE i::N v
EAGLEA_05 440 MHz
EAGLEA_10 440 MHz
EAGLEA_20 440 MHz
EAGLEA_50 440 MHz
3.2.2 §ifEER(PLL)ALAE
%% 3-2- 2 EAGLE 218 PLL #i#&

2 R BN OBRB | R K|BEM
fin PRSI TES 10 — 400 MHz
forp WA AR (PFD) #y A\Hi% 10 — 400 MHz
fuco BIARIA N AR 35 2 A0 Y5 300 — 1200 | MHz
four S B P AR — — 400 MHz

finouTy NI b 5 2S E 40 — 60 %

t . NP RS, ferp = 20 MHZ — — 800 | psp-p

IITTER N ELE], foro < 20 MHZ — — 002 | ul

touTpuTY i H R 5 S B 45 50 55 %

. , | i B R B2 (Period Jitter), four > 100MHz — — 160 | ps p-p

oUTITTER i H B JE 381 5 (Period Jitterr), four < 100MHz — — 0.009 Ul
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Output Clock Cycle-to-cycle Jitter, four > 100MHz - - 200 ps p-p
Output Clock Cycle-to-cycle Jitter, four < 100MHz - - 0.01 Ul
Output Clock Phase Jitter, fout > 100MHz - - 180 ps p-p
Output Clock Phase Jitter, fout < 100MHz - - 0.013 Ul
tLock® PLL 8 5E I 1] — — 15 ms
toLock FApUEra (U1, BERREZE) — — 15 ms
tLL_ps PLL MG 2 — — +125 ps
trsT KAk B /N5 1 — — ns
trsTREC S E I 1A] 1 — — ns
tconFIGPLL PLL AHA7 Zh A FC & 18] - 35 — cycles
fscancLk SCANCLK #ii — — 100 MHz

1 ZENHRFRERBALIS . ARRIRE S, DR TR S H b,

2. JAMPIEhEEX PLL fi KA 10,000 DRI EAFE] . AR HIRIELERAE 1000 . ARAZRFEIRAE

2000 K. ZEEh$}5) 30ps.

3. tLOCK ZJa, fEimitumfs2F e .

323 HABFESAIEIRR (DSP) g

% 3-2- 3EAGLE #\ DSP #i1& %

PERE .
R LN vA
6 7 8
MO X9(AIl registers) 400 350 320 MHz
M18 X 18(All registers) 400 350 320 MHz
3.2.4 IFhEEER (BRAM) #1#&
% 3-2- AEAGLE FigSRIERMIR
‘ % Be .
5% B L::N IV
6 7 8
FIFO 512 x 18 250 220 200 MHz
B[] 512x18 250 220 200 MHz
MK :

fa] XL 512 x 18 250 220 200 MHz
EX 1024 x 9 250 220 200 MHz
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3.2.5 =iF 1/0 EEO e

% 3-2-5 5iF /O FEOMRER

N M AR T # & & K B fr
SIN T E 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 = 3.3V 400 MHz
BLVDS25 BLVDS, VCCIO = 2.5V 400 MHz
MLVDS25 MLVDS, VCCIO = 2.5V 400 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=1.2Vv 166 MHz
PCI33 133 MHz
=P TInp kS
LVvDS25 LVDS, VCCIO =25V 400 MHz
LVDS25E LVDS, Emulated, VCCIO = 2.5V 166 MHz
RSDS25 RSDS, VCCIO = 2.5V 400 MHz
RSDS25E RSDS, Emulated, VCCIO = 2.5V 166 MHz
MINILVDS MINILVDS, VCCIO = 2.5V 400 MHz
MINILVDS25E Mini-LVDS, Emulated, VCCIO = 2.5V 166 MHz
PPDS Ponit-to-ponit LVDS 400 MHz
LVPECL33E LVPECL, Emulated, VCCIO = 3.3V 166 MHz
BLVDS25E BLVDS, Emulated, VCCIO = 2.5V 166 MHz
MLVDS25E MLVDS, Emulated, VCCIO = 2.5V 166 MHz
LVTTL33 LVTTL, VCCIO =3.3V 166 MHz
LVCMOS33 LVCMOS, VCCIO =3.3V 166 MHz
LVCMOS25 LVCMOS, VCCIO =25V 166 MHz
LVCMOS18 LVCMOS, VCCIO=1.8V 166 MHz
LVCMOS15 LVCMOS, VCCIO=15V 166 MHz
LVCMOS12 LVCMOS, VCCIO=1.2v 100 MHz
PCI33 133 MHz
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ANLOGIC

RERE EAGLE R FPGA BUEFH

3.2.6 BLERELFN ITAG M4

%< 3-2- 6 EAGLE s3HECEE AT g R

TEHAER & /D ;i B K LA VA
T H 1T PROM (MS) 25 — 66 MHz
F A HF AT SPI (MSPI) 25 — 66 MHz

FHLIFAT x8 (MP) 25 — 66 MHz
MAE AT (SS) — 66 — MHz
MAE AT x8 (SP) — 66 — MHz
3.2.7 ADC %t§E
%< 3-2- 7ADC M gE
S5 EX:1
TAEHE 3.3V FEA LI AT 3.3V i I
AP E LA 1Mhz
B 8
KA 0.01*VREF ~ 0.99*VREF
B >81Db SFDR
shATERE
>62Db SINAD
M P RE INL<1 LSB,DNL<0.5 LSB
I AT R 16Mhz
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ANLOGIC

RERE EAGLE R FPGA BUEFH

4 S|EFFE R
4.1 5| B X FAMN|
< 4-1- 1 5|B0E AN
El)::: B 75 18] ik
& 1/0
NC — TR
GND — FEL Y5 A
VCC — P B A% O RS LR
VCCIOx — 1/O 2 &
VCCAUX — i By LR
VCC_PLLX — PLL HiJ
GND_PLLx — PLL
JTAG L5
TCK TN TCK g Nids F4 i i)
TDI PN RS BETEAEITETIAN
TDO fir o SRR i AT Tl
TMS LT SUR S BE (iR Wi S
BEEEHER
CSN LN AT N EEAFIEES, AR
MSEL[2:0] LTI R A
PROGRAMN LN 2R BRI, KA
CCLK 1/0
DONE 1/0 LHEERSTIH, BTGt e, Iim T g
INITN /O | THIMEMRETI, i &2on FPGA #ERIFICE, Vium T
ADC ZhEEE
ADC_CHx TN ADC 1RAME S5
ADC_VREF LI ADC ZF Hi [k
ADC_VDDA LETAN ADC &AL, HL Y
ADC_VDDD LN ADC %7 i
4.2 10 frZEm
IO B E
10 Fr & T j 'L |o Fif7E BANK
hrE N---Z2 535t N ¥y
T---top L---left FIIAS FEIPRI P---ZZ 3% P ¥t
E---Ph 25 43 5%t

B---bottom R---ri
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NLOGIC

RERE EAGLE R FPGA BUEFH

4.3 EG4X20BG256 S| BiiAR

%5 | BANK 5 %5 | BANK Bl

C4 0 I0_BE1P_HSWAPEN_0 F9 0 I0_BE15P 0

Ad 0 I0_BEIN_VREF_0 D9 0 10_BE15N_0

B5 0 I0_BE2P 0 B12 0 I0_BE16P_0

A5 0 I0_BE2N_0 A12| © I0_BE16N_VREF 0

D5 0 I0_BE3P_GPLL3 OUTP_0 C13 0 I0_BE17P_0

C5 0 I0_BE3N_GPLL3 OUTN_0 Al3 0 I0_BE17N_0

B6 0 I0_BE4P_0 F10 0 I0_BE18P_0

A6 0 I0_BE4N_0 E1l 0 I0_BE18N_0

F7 0 I0_BE5P_0 B14| 0 I0_BE19P_GPLLO_CLKINO 0
E6 0 I0_BE5N 0 Al4 0 I0_BE19N_GPLLO CLKIN1 0
C7 0 I0_BE6P_0 D11 0 I0_BE20P_GPLLO _OUTP_0
A7 0 I0_BE6N_0 D12| 0 I0_BE20N_GPLLO_OUTN_0
D6 0 I0_BE7P_0

Cé 0 I0_BE7N_0

B8 0 I0_BESP_0

A8 0 I0_BESN_0

C9 0 I0_BE9P_GCLKIOB 7 0

A9 0 I0_BE9N_GCLKIOB_6_0

B10 0 I0_BE10P_GCLKIOB 5 0

Al0 0 I0_BE1ON_GCLKIOB 4 0

E7 0 I0_BE11P_GCLKIOB_3 0

E8 0 I0_BE1IN_GCLKIOB 2 0

E10 0 10_BE12P_GCLKIOB 1 0

C10 0 I0_BE12N_GCLKIOB 0 0

D8 0 10 BE13P 0

c8 0 I0_BE13N_VREF 0

cia| o I0_BE14P 0

All 0 I0_BE14N_0

DS300 3.5 www.anlogic.com 78

2019.2




NLOGIC

RERE EAGLE R FPGA BUEFH

%5 | BANK 5 %5 | BANK Bl

E13 10_L1P_1 Kid | 1 I0_L14N_GCLKIOL 4 1
E12 I0_LIN_VREF_1 Ki2 | 1 10_L15P_GCLKIOL_3 1
B15 10_L2P 1 K11 1 I0_L15N_GCLKIOL_2 1
B16 10_L2N_1 J14 1 I0_L16P_GCLKIOL_1_1
F12 10_L3P_1 J16 1 I0_L16N_GCLKIOL_0_1
G11 10_L3N_1 K15 1 10_L17P_1

D14 10_L4P_1 Kie | 1 I0_L17N_1

D16 10_L4N_1 N14 1 10_L18P_1

F13 10_L5P_1 N16 | 1 I0_L18N_1

Fl14 10_L5N_1 M15| 1 10_L19P_1

C15 10_L6P_1 M16 1 I0_L19N_1

C16 I0_L6N_1 L14 1 I0_L20P_1

E15 10 L7P 1 L16 1 I0_L20N_1

E16 10 L7N_1 P15 1 10_L21P_1

F15 10_L8P_1 P16 | 1 10_L2IN_1

F16 10_L8N_1 R15 1 10_L22P_1

G14 10 L9P 1 R16 1 10 L22N 1

G16 10 LON 1 R14 1 10 L23P_1

H15 10_L10P_1 T15 1 I0_L23N_1

H16 10_L10N_1 T4 | 1 10_L24P 1

G12 10 _L11P 1 T3 | 1 0 _L24N_1

H11 10_L1IN 1 RI2| 1 10_L25P 1

H13 10_L12P 1 T2 | 1 I0_L25N_1

H14 10_L12N 1 L12 1 10_L26P 1

J11 10 _L13P_GCLKIOL 7 1 L13 1 10_L26N_VREF 1
J12 10_L13N_GCLKIOL 6 1 M13 1 10 AWAKE 1

J13 10_L14P_GCLKIOL_5_1 M14| 1 I0_DOUT _BUSY_1
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A?LOGIC ZEPH EAGLE &% FPGA $iEFM

%5 | BANK Ell %5 | BANK 51 1% B
RI1| 2 |I0_CCLK_2 R5 2 IO0_TE14P_D7_2
T | 2 10_M0_2 T5 2 I0_TE14N_VREF_2
M12 2 I0_TE2P_GPLL1_CLKINO_ADC_CH4 2 N5 2 I0_TE15P D3 2
M11| 2 |I0_TE2N_GPLL1_CLKIN1_ADC_CH7_ 2 P5 2 I0_TE15N_D4 2
P10 2 I0_DO0_DIN_MISO_2 L8 2 I0_TE16P_D5 2
T10 2 I0_MOSI_CSI_B 2 L7 2 IO_TE16N_D6_2
N12 | 2 IO_TE4P_ADC_CH5 D1_2 P4 2 IO_TE17P_2
P12 2 I0_TE4AN_ADC_CH6_D2 2 T4 2 IO_TE17N_2
N1l | 2 I0_TE5P_M1_ADC_CHO0_2 M6 | 2 I0_TE18P_2
PI1| 2 I0_TESN_ADC_CH2_VERF_2 N6 2 I0_TE18N_2
N9 2 I0_TE6P_2 R3 2 IO_INIT_B_2
P9 2 IO_TE6N_2 T3 2 I0_CSO_B_2
L10 2 IO_TE7P_ADC_CH1 2

M10 2 IO_TE7N_ADC_CH3 2

R9 2 IO_TESP_2

T9 2 I0_TE8N_2

M9 | 2 I0_TE9P_GCLKIOT 3 2

N8 2 I0_TEON_GCLKIOT 2 2

P8 2 I0_TE10P_GCLKIOT_1_2

T8 2 I0_TEION_GCLKIOT 0 2

P7 2 |I0_TE11P_GCLKIOT 7 2

M7 | 2 I0_TE11N_GCLKIOT 6_2

R7 2 I0_TE12P_GCLKIOT 5_2

T7 2 I0_TE12N_GCLKIOT 4 2

P6 2 I0_TE13P_2

T6 2 I0_TE13N_2
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RERE EAGLE R FPGA BUEFH

%5 | BANK 51 AR %5 | BANK 51 R 9
M4 3 I0_R1P_3 H5 3 I0_R14N_GCLKIOR_2_3
M3 3 I0_RIN_VREF_3 H4 I0_R15P_GCLKIOR_1 3
M5 3 I0_R2P_3 H3 3 I0_R15N_GCLKIOR_0_3
N4 3 I0_R2N_3 L4 3 I0_R16P_3
R2 3 I0_R3P_GPLL2_CLKINO_3 L5 3 I0_R16N_3
R1 3 I0_R3N_GPLL2_CLKIN1_3 E2 3 I0_R17P_3
P2 3 I0_R4P_3 El 3 I0O_R17N_3
P1 3 I0_R4N_3 K5 3 I0_R18P_3
N3 3 I0_R5P_3 K6 3 I0_R18N_3
N1 3 I0_R5N_3 C3 3 I0_R19P_3
M2 3 I0_R6P_3 C2 3 I0_R19N_3
M1 3 I0_R6N_3 D3 3 I0_R20P_3
L3 3 I0_R7P_3 D1 3 I0_R20N_3
L1 3 I0_R7N_3 C1 3 I0_R21P_3
K2 3 I0_R8P_3 B1 3 I0_R21IN_3
K1 3 I0_R8N_3 G6 3 I0_R22P_3
J3 3 I0_R9P_3 G5 3 I0_R22N_3
J1 3 I0_R9N_3 B2 3 I0_R23P_3
H2 3 I0_R10P_3 A2 3 I0_R23N_3
H1 3 I0_R10N_3 F4 3 I0_R24P_3
G3 3 I0_R11P_3 F3 3 I0_R24N_3
G1 3 I0_R1IN_3 E4 3 I0_R25P_3
F2 3 I0_R12P_GCLKIOR_7_3 E3 3 I0_R25N_3
F1 3 I0_R12N_GCLKIOR_6_3 F6 3 I0_R26P_3
K3 3 I0_R13P_GCLKIOR 5 3 F5 3 I0_R26N_3
J4 3 I0_R13N_GCLKIOR_4 3 B3 3 I0_R27P_3
J6 3 I0_R14P_GCLKIOR_3_3 A3 3 I0_R27N_3
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NLOGIC

RERE EAGLE R FPGA BUEFH

%5 | BANK | B B %5 | BANK 51 B B
P13 1 I0_DONE L9 - VCCAUX
T2 2 1I0_PROGRAM_B G7 - VCCINT
P14 1 10 G9 - VCCINT
Cl4 0 TCK H10 - VCCINT
C12 0 TDI H8 - VCCINT
El4 1 TDO J7 - VCCINT

Al5 1 TMS J9 - VCCINT
L11 - ADC_VREF K10 - VCCINT
B13 - VCCO_0 K8 - VCCINT
B4 - VCCO 0 Al GND
B9 - VCCO_0 Al6 GND
D10 - VCCO_0 B11 GND
D7 - VCCO 0 B7 GND
D15 - VCCO_1 D13 GND
G13 - VCCO_1 D4 GND
J15 - VCCO_1 E9 GND
K13 - VCCO_1 G15 GND
N15 - VCCO_1 G2 GND
R13 - ADC_VDDA G8 GND
N10 - VCCO_2 H12 GND
N7 - VCCO_2 H7 GND
R4 - VCCO_2 H9 GND
R8 - VCCO_2 J5 GND
D2 - VCCO_3 J8 GND
G4 - VCCO_3 K7 GND
J2 - VCCO_3 K9 GND
K4 - VCCO_3 L15 GND
N2 - VCCO_3 L2 GND
E5 - VCCAUX M8 GND
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A?LOGIC ZEPH EAGLE &% FPGA $iEFM

F11 - VCCAUX N13 - GND
F8 - VCCAUX P3 - GND
G10 - VCCAUX R10 GND
H6 - VCCAUX R6 GND
J10 - VCCAUX Tl GND
L6 - VCCAUX T16 GND

¥ 1: {585 7 NE ADC_VDDD 5 VCCIO2 [f %4, 41 ADC i, BANK2 HL &N AME T ADC #&
EPC M TEENES

H2: 2 sel_pwr =0 B, HUR IR PRI #5102 BANKS, 24 sel_pwr =1 i, W42 1)2 BANK2 [fIHE .

4.4 EG4A20BG256 S| BiiAA

%5 | BANK 1 BB %5 | BANK B
D4 1 I0_L1P_1 M2 2 I0_L1P_GCLKIOL_5 2
B1 1 I0_LIN_1 M1 2 I0_LIN_GCLKIOL_4 2
C1 1 I0_L_MOSI_1 J1 2 I0_L2N_GCLKIOL_6_2
C2 1 I0 L1 J2 2 I0_L2P_GCLKIOL_7_2
E5 1 10_L3P_1 K1 2 10_L3N_2
F5 1 I0_L3N_1 K2 2 10_L3P_2
D1 1 10 L 1 J6 2 10 L 2
D2 1 I0_SPICSN_1 L1 2 I0_L4N_2
G5 1 10_L5P_1 L2 2 10_L4P_2
G4 1 10 L5N 1 L3 2 I0_L5N_VREF 2
F4 1 I0_INITN_1 R1 2 I0_L5P 2
F3 1 I0_VREF_1 K5 2 I0_L6N_2
F2 1 I0_L7P_1 L4 2 I0_L6P_2
F1 1 I0_L7N_1 N1 2 I0_L7N_2
H3 1 I0_L8P_TCK_ 1 N2 2 I0_L7P 2
H4 1 I0_L8N_TDI 1 L6 2 I0_L8N_2
H5 1 10_L9N_PROGRAMN 1 K6 2 10_L8P_2
J5 1 I0_L9P_TMS_1 N4 2 10 L2
H2 1 10_L_DATAO 1 P2 2 10_L9P_2
H1 1 I0_L CCLK_1 P1 2 I0_LO9N_2
J3 1 10_L1IN_Nce_1
4 1 10_L11P_TDO 1
G2 1 10_L12P_GCLKIOL 3 1
Gl 1 10 _L12N_GCLKIOL 2 1
El 1 10_GCLKIOL 0 1
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NLOGIC

RERE EAGLE R FPGA BUEFH

%5 | BANK | B B %5 | BANK 51 B B
P3 3 I0_BEIN_GPLLO_CLKIN1_3 R8 4 I0_BE1P_GCLKIOB_7_4
N3 3 I0_BE1P_GPLLO_CLKINO 3 T8 4 I0_BEIN_GCLKIOB_6_4
M6 3 I0_BE2P_3 T9 4 I0_BE2N_GCLKIOB_2 4
L7 3 I0_BE2N_3 R9 4 I0_BE2P_GCLKIOB_3 4
P6 3 I0_BE3N_3 RIO | 4 |I0_BE3P_4
T2 3 I0_BE3P_3 T10 4 I0_BE3N_4
R3 3 I0_BE4P_3 P9 4 I0_BE4N 4
T3 3 I0_BE4N_3 P11 | 4 |IO_BE4P_4
T4 3 I0_BE5N_GPLLO OUTN_3 M9 4 I0_BE5P_4
R4 3 I0_BE5P_GPLLO_OUTP_3 NO | 4 IO_BE5N_4
N6 3 I0_BE6N_3 L9 4 I0_BE6N_4
N5 3 I0_BEG6P_3 K9 4 I0_BEG6P_4
R5 3 IO_BE7P_3 Tl | 4 I0_BE7N_4
T5 3 I0_BE7N_3 R11 4 I0_BE7P_4
T6 3 I0_BESN_3 M10| 4 IO_BESP_4
R6 3 IO_BESP_3 N1l | 4 IO_BESN_4
R7 3 I0_BE9P_3 L10 4 I0_BE9N_4
T7 3 I0_BEIN 3 K10 | 4 I0_BE9P_4
K8 3 I0_BE10ON_3 T12 4 I0_BE10ON_GPLL3 OUTN_4
M7 3 I0_BE10P_3 R12 4 I0_BE10P_GPLL3_OUTP_4
N8 3 I0_BE11P_GCLKIOB_1 3 RI13| 4 |I0_BE11P_4
P8 3 I0_BE1IN_GCLKIOB_0_3 T13| 4 I0_BE1IN 4
M8 | 3 I0_BE12N_GCLKIOB_4 3 N12 | 4 I0_BE12N_4
L8 3 I0_BE12P_GCLKIOB 5 3 M11| 4 I0_BE12P_4
T14 4 I0_BE13P 4
TI5| 4 I0_BE13N_4
L11 | 4 I0_BE14N_4
P14 4 I0_BE14P 4
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NLOGIC

RERE EAGLE R FPGA BUEFH

%5 | BANK 51 R B %5 | BANK 51 B B

R14 5 I0_RIN_GPLL3_CLKIN1_5 H15 6 I0_R1P_GCLKIOR_3 6
P15 5 I0_R1P_GPLL3 CLKINO 5 H16 I0_RIN_GCLKIOR_2 6
R16 5 I0_R2P_5 E16 6 I0_R2N_GCLKIOR_4 6
P16 5 I0_R2N_5 E15 6 I0_R2P_GCLKIOR_5 6
N13 5 I0_R3N_5 G15 6 IO_R3P_6

N14 5 I0_R3P_5 G16 6 I0_R3N_6

N15| 5 I0_R4P 5 H13| 6 I0_R_MSELO 6

N16| 5 I0_R4N_5 H14| 6 I0_R_DONE_6

M12 5 I0_R5P_5 G12 6 I0_R5P_MSEL2_6

L12| 5 I0_R5N_5 H12| 6 I0_R5N_MSEL1 6

L13 5 I0_R6P_5 F15 6 IO R 6

L14 5 I0_R6N_5 F16 6 I0_R_DOUT_6

L15 5 I0O_R7P 5 F13 6 I0O_R7P_6

L16 5 I0_R7N_5 G11 6 IO_R7N_6

K15 5 I0_R8P_5 D16 6 IO_R8N_6

K16 5 I0_R8N_5 D15 6 IO_R8P_6

J11 5 I0_R9P 5 C16 6 I0_RI9N_6

K11 5 I0O_R9N_5 C15 6 I0_R9P_6

K12 5 I0_R10P_5 B16 6 I0_R10N_6

J13 5 I0_R10N_5 F14 6 I0_R10P_VREF_6

2| 5 I0_R11P_5 D13| 6 I0_R_6

4| 5 I0_R11N_5 Al5| 6 10_R11P_GPLL2_CLKINO 6
J15 5 10_R12P_GCLKIOR_7 5 F11 6 I0_R1IN GPLL2 CLKIN1 6
6| 5 I0_R12N_GCLKIOR 6_5

M16| 5 10_R13N_GCLKIOR 0 5

M15 5 10_R13P_GCLKIOR_ 1 5
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%5 | BANK 1 B B %5 |BANK 51 B B
D14 7 IO_TE1P_7 A9 7 I0O_TE14N_GCLKIOT 6 7
cl4| 7 I0_TEIN_7 A8 7 I0_TE15N_GCLKIOT 4 7
Al4 7 IO_TE2N_GPLL2_OUTN_7 B8 7 IO_TE15P_GCLKIOT_5 7
B14 7 I0O_TE2P_GPLL2_OUTP_7 B6 7 I0_TE16P_GCLKIOT_1 7
B13 7 10 _TE3P_7 A6 7 I0_TE16N_GCLKIOT 0 7
Al3 7 I0_TE3N_7 E8 7 IO_TE17N_D2_GCLKIOT_2 7
D1l | 7 IO_TE4N_7 F8 7 I0_TE17P_D3 GCLKIOT 3_7
D12| 7 10_TE4P_7 A5 8 |I0_TE1P _D7_8
B12 7 IO_TE5P_7 Cé6 8 IO_TEIN_8
Al2| 7 I0_TE5N_7 E7 8 I0_TE2N_D5 8
c11 7 I0_TE6P_VREF_7 E6 8 I0_TE2P_D6_8
Ell 7 IO_TE6N_7 D6 8 I0_TE3P_8
All 7 IO TE7N 7 D5 8 IO_TE3N_8
B11 7 I0O_TE7P_7 F6 8 IO_TE4AN_GPLL1 OUTN_8
B10 7 10_TES8P 7 F7 8 I0_TE4P_GPLL1 OUTP_8
Al10 7 I0_TESN 7 B4 8 I0_TESP_ADC CH1 8
F10 7 I0_TEON_7 A4 8 IO_TES5N_ADC_CH3 8
F9 7 I0_TE9P 7 A3 8 I0_TE6N_ADC_CH2_8
E10 7 I0_TE10P_7 B3 8 I0O_TE6P_ADC_CHO_8
E9 7 IO_TE1ON_7 E2 8 ADC_VREF
C9 7 I0_TE1IN_7 B5 | 8 IO_TE7P_ADC_CH5 8
D9 | 7 10_TE11P_7 A2 | 8 I0_TE7N_ADC_CH7_8
B7 7 I0_TE12P_D4 7 C3 8 I0_TESN_GPLL1 CLKIN1 ADC CH®6 8
A7 7 I0_TE12N 7 D3 8 I0_TESP_GPLL1 CLKINO _ADC CH4 8
c8 7 I0_TE13N_7
D8 | 7 I0_TE13P_7
B9 7 I0_TE14P_GCLKIOT 7_7
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%5 | BANK 5| 5 BA %75 | BANK 5] B B
B2 - GND F12 | - VCCAUX
B15 | - GND L5 - VCCAUX
ci2| - GND G6 | - VCCINT
D7 | - ADC_VSSA G7 | - VCCINT
D10 | - GND G8 | - VCCINT
E4 - GND G9 | - VCCINT
E13| - GND G10| - VCCINT
G13| - GND H6 | - VCCINT
H7 | - GND H11 | - VCCINT
H8 | - GND K7 VCCINT
HO | - GND E3 - VCCIO1
H10 | - GND G3 | - VCCIO1
37 - GND K3 | - VCCIO2
J8 - GND M3 | - VCCIO2
J9 - GND P4 - VCCIO3
Jjo | - GND P7 - VCCIO3
K4 | - GND T1 - VCCIO3
K13 | - GND P10 | - VCCIO4
M4 | - GND P13 | - VCCIO4
N7 | - GND Ti6 | - VCCIO4
N10 | - GND Ki4 | - VCCIO5
P5 - GND M14| - VCCIO5
P12 | - GND E14 | - VCCIO6
R2 - GND Gl4| - VCCIO6
R15| - GND Al6 | - VCCIO7
M5 | - GND_PLLAO C10| - VCCIO7
E12| - GND_PLLA? C13| - VCCIO7
C5 GND_PLLA1 ca | - VCCIO8
M13 GND_PLLA3 c7 - VCCIO8

- Al | - ADC_VDDA

vE 1. 758 A ADC_VDDD 5 VCCIOS [ e iEHz:, 2{HH ADC i, BANKS8 HLE N AT ADC #&
UL R Y
VE 2: 24 sel_pwr =0 B, HLIE SRS 02 BANKS, 24 sel_pwr =1 i, WK /2 BANKL [{HE .
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45 HERER

4.5.1 fbga256 FEEME

[2]aac]C
o
3 B & ) DETAL B
PIN 1 CORNE! A/ A
1 23 456 7 8:9101112131415 16 15151‘1312”;&5 765 4 2 -
Al o #00000ddlooooolposta
8 0000000000000ROO |8 SYMBOY MILUMETER
c LASER MARK 000000000000 0O MIN | NOM | MAX
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