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bR TR T B TR R P B A, TAREA U R R TR

% 1-1 AL-LINK-PRO Bk T #i28 TIER L1315 R

s TAERESR HiEg e L]
1 RESET & fir izt 1—9-4-5 | BRONFELRBEIC, SERUAEL T g AL-LINK 7E2E T 348 .
B E RS, SCFF EF2/EF3/EF4/EG4/SF1/SF2 %
) LOAD B2t 34ms HI| 354 FLASH B3¢
BI4k AES I T EMRE I, SC¥F EF2/EF3/EF4/SF1 R4
N LA FLASH J853% B2 % #7111 EFUSE J8%
3 UPDATE J} 25155 1-2-3 B FLASH [ 11 58387, AXSCHF Bin SCA.

AL-LINK-PRO £ T # s PR SR AT S A0 R R o -

%= 1-2 AL-LINK-PRO BL& T 88R 7SR

R Fg STATUS 7% TiBA B
RESET X LOPRIN: R, REIE] VREF HL-F-. X
shrpst | WH ) e, T, oEmE R, PR 10Kz
UPOARE 1, Gl | EEA, PR 2Hz
o

3 T L.
LOAD 4 Ny — 75 BB T
B | 5 | mIneN | BmALERNT, bR e,

6 | NGNS | BALEEN, NEERER.

baiE

1. VREF B-P i HARB Rt B4 N #ids, MRV 1.5V < VREF < 3.3V,
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A= AL-L INK-PRO B54% T~ 2% FHijtER

2 FRpREK

THEHUE AT AL-LINK-PRO B 2L T 4085 77 22286 0K), LA TD #iff TD5. 0. 5_SP1-64bit B FHhit A
B, 2D

1. WENLE KA Type-C B IER B N Ay, LRTITEAE, FHEISLEORERRITIRN, 71T
AL &SRR L e & B8 “AL-LINK-Pro” ¥4, W NEFTR.
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STHE) BfEA) EBV) BBH)
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i FE. W
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i Intel(R) USE 3,10 S B335 - 1.20 (Microsoft)
§ Intel(R) USB 3.10 EIH 4135185 - 1.20 (Microsoft)
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& siEnEE

TR BER) EE(NV) EEH)

e T E HE 2 EX®

& ErEEE)
v {} =®TE
s @ EsitaeE
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> R ATEERE

> 0 wEEE
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> @ EwRBLEE

>N FE. MU
> () B IEEEHEE
v § EESTESEE

§ Anlogic AL-Link Pro

§ Intel(R) USB 3.10 T3 RN - 1.20 (Microsoft)
i Intel(R) USB 3.10 a[IrE=H3E51EE - 1.20 (Microsoft)
i USB Composite Device

§ USB Composite Device

§ USB iREEERE(USE 3.0)

§ USB fRERIERE(USE 3.0)

B 2-2 WEhRKTEM
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HEIEEET SRR AL, LRSHEeETE EAnFEETE
.

L
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AEESEENA, FELENEFEMRERL. /
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VSR EEEMLEAENENEFRG. EERBNFRESSNGES

MR EYEGRUEE.
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2-5 WER AT IR

5. HIERLE RN CEA T REER 2R b, I “Anlogic-AL-Link Pro” W& 71, TR
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A= AL-L INK-PRO B54% T~ 2% FHijtER

3 AL-LINK-PRO B T #Hi#8 T{E#=5N

AL-LINK-PRO B 2K T #aefy 3 AP AR, Hrbf 2 AomBisiat, s F ain R R, &
LRINARAT, AN IR N “UPDATE FH AR, B4 TD BRI 4RI E

% 3-1 AL-LINK-PRO jn#kiEztxfEt

5 TAEER BB
W BRUIAFEZRRE N, SRR AL-LINK fELL N #kds.

1 RESET E{j*ﬁﬁ | m‘i}m SRAM\ FLASH\ Eéﬁﬂai/iﬁo

B SO RERAE RIS

B FEETEAURMTE, IS R EREAL.

2 LOAD B £k,
* B+ EF2/EF3/EF4/EG4/SF1/SF2 Z 522411 FLASH N .

BEEIME 39 2 M, 4l e B Al e, B AES IR, A B 4 s X il an
RHR:

® 32 BEMBENREXLL

Fs BRI VLA
B 7 EF2/EF3/EF4/EG4/SF1/SF2 £ #84f .

LI S

1 BB
AETIBEA m RSN IR

B CRALUEE R H ARG Flash s

B 7 RF EF2/EF3/EF4/SF1 ZANERAT, (EATHE SF2 RAIZAF1
EFUSE %83 .

) v ok AES AT R B TS IR E SO

B CEEREE . INEEEE RS,

B AR S HARESE Flash H. 85455 5 EFUSE .

DL EF2L45LG144 36 Frillil o, el B 40 TRE, B2k R EEs iR B bnay b id P2 iE#: U,
B N EHIRSR RN IRINE B NSk, SEYEREU T B TR
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A? AL-L INK-PRO 5k T2 A it BR

Bl 3-1 B THRERE

3.1 B Bin XHEE

B INA P AL B, AT E AR H AR Bin SXME. Header Sk3Cf. T TD TFE, fEHMFSEH
£ 55 Process —> Properties #H AL E FLH, W0 FEw:

A7 Anlogic TD - Dy/ANLOGIC-AE/CABLE/td_off line_cable/pll-ef214lg]44 -‘f”
Window Help

File Edit View Project Source Process

D@ PR XDPH 2 48 a2 Q0 Bl m/ = B

cols

it ey Ao x /¥ pl1_divl v
v 1| Project i ;g jj 21 | 12.500000 MHZ | 0 DEG
i EF2:EFZLASLG 1448 21 S1IIIIIIT A7 Properties Configuration
v Ei Hierarchy 22 “timescal : =7 Jecti 3
o Syntax Error Files() 3 Properties Navigation Option Description Selection
v o pll (sre/plly) (1) 248 module pl Global Option 1 version bit file version (hex]
. . . Read Desi
> 19 ul_pll_divt - pll_div1 ( src/pll_div 25 3 0“‘. X ES‘:T"L 2 bin create binary configuration file and rbf file
v || Constraints 26 E p!m!ze
[l src/demo_ef2.ad 27 c Optimize Gate 3time info  show date/time info in bit file [ -
sre/demo_ef2.ade 28 c| | Optimize Placement 2
[l srfdemo_ef2sdc 29 | |  Optimize Routing 4genmask  generate mask file for verify FPGA [T
=0 . Timing Optien 5 data_ram celeot file
31 input Simulation 4
32 input| (v Generate Bitstream 6 instruct_ram 5 select file
33 outpyl General Opti
ption
7 head 000D00D0AAS599663100050000000000 ‘ [T
34 outpu Contral Option eacer
= outpyl Startup Option gid bin identity(2 Bytes hex] [—rrr—
36 outpul . .
ok Trim Option

& 3-2 IT#EBin THEERE

£ ERA, fF1E “57 4t header SUASHE, T4 Header Sk B o5k, Hr e Lk
3-3 iz, T EMRIE 75 TS . Header Sk 3B RIEE )G, RAFIZE, TD ARG AT
DIB RIS N FEN Bin X415 Header L34,

VER TD5. 0. 42402, TD5. 0. 5. 42399, TD5. 5. 42395 2 Hi (IR AEICAS, A7 “5” ) Header Sk 3044k
PETE “37 ALEA KM BAR Bin XA ATH, FFEF N FIGRAF NI SCrE, DA Bk N R fE
.

*® 3-3 KXHFTIET

Byte A (16 BEE]D X
0~3 0000_0000 AL
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A? AL-L INK-PRO BS54 T 3528 {3 FB 348

Byte (16 BEE]) X
4~7 AA55_ 9966 R
R A
Bit7:6 10: block erase 64K™0. 2s
11: chip erase full chip ™1.5s
01: [AliE456 Flash
Bit5:4
10: ANK5: Flash
Bit3 PR
8 1 BBk B ARSIk TE
001: EF2/EF3L15/EF3L45
010: EF3L50/EF3L70/EF3LAO
011: EF3L40/EF3L90/EF4L90
Bit2:0
100: SF1
101: SF2
110: EG4
Hopth: {58
9~10 | 800 Bk KIE, page &, /N1 page (256 F7%), (KRFTITERT
11~12 | 400 B aa b, 0 HibkxtN 0, (R 7ERT
Bk AES fNE N (& A EF2/EF3/EF4/SF1 #34F):
13 A5 A5: BN KEY, A8t lock fif
AA: BEENEE KEY, %3 lock fif
14~15 | 0000 TR 2 7

3.2 B ERERAEE
WEBABEF LS 21 Bin IF, B

1. LHEHEARbin XM, B 3-2 0 “37 AL EXT N AR SO, 7EESLR T #i#s Flash [ A2 R a5
Hidik A 0x000000.

2. Header Sk3Cf, & 3-2h “57 fr & X N AR SCIE, 1R T #i8s Flash [E 2F 2 U R ab bk
Aj: OxOE0000, HSCH(E B A4 7AW 3.1 35,
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AL-LINK-PRO B5% & 251 FH i}t RR

E= ]
L1 ——

=
1 « CABLE » td_off line_cable » pll-ef2l14lg144b v L2 EEpll-ef2l14lgi144b”
N ER en=h =3 Fh
El
» simulation 2C2‘_;"‘ 249 _571:—7_—
src 021/12/29 ==
b .
w pllal /I*IE*TQ{L-F 2021712/ TD Project 3KB
* @ pll.bin 202171 BIN 3z 150 KB
* [ pllbit 2021412, BIT Srf 161 KB
i #* [ pll.rbf 2021/12/3 RBF 3ot 159 KB
214lg144b D pll_gate.area 2021/12/30 15: AREA 304 2 KB
[ pll_gate.db /%Q{EFET;- /30 15: Data Base File 1,414 KB
& @ pll_header.bin 2021/12/30 15 BIN 2% 1KB
] [ pll_phy.area 20211 AREA 3045 11 KB
fama =

I R | R T ARA A

TR AR, i A wn

B 3-3 B&EBERXFEN Bin X
BN IR E

LR FEEERT N, $% IR N “UPDATE FRAB”, N ER BRERKT INKE:
77T TD 21+ Download FHifi, KiE 3-3 A bin SCAFASINE] T 45 i ;

FHHPR bin SCLF, &£ “DIRECT FLASH WRITE”#2X, Beskic bl 1% & A 0x000000, i “run”
SE TR AR SO, FUiC E ikl 3-4 FioR;

¥ Header =LCff, #%4% “DIRECT FLASH WRITE” #zX, kestidiaHbhli% &y 0x0E0000, st
un” FEFLSCAE, FRHACE WK 3-5 B

BT EARERE H AR, RECIL R “LOAD BN, FRARITK, gk, Higng s —ps
PUG, BEMETER. WEH SR TERE.

| &7 Download — b4

| nRefresh 0:USE cable iz cor * s Eraze Flash| Bit Version:0X

DIRECT FLASH WRITE ~ |16Mbits ¥ | G4k

v Mode Selection
¢ / / _
Mode Memornilisize Secf Start Addres:
o ¥ || D=000000
Stop

+ File Selection

—— File Device |~

Delete 1 D:/ANLOGIC-AE/CABLEftd_off_line_cable/pll-ef2l14lg144b/pll.bin

2 D:/ANLOGIC-AE/CABLE/td_off line_cable/pll-ef2l14lg144b/pll_header.bin

w
<

Create Flash File

£ >

¥

DIEECT FLASH WEITE =success !
100%

3-4 BB H
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AL-LINK-PRO B5% & 251 FH i}t RR

" Download — X
| iRefresh 0:USE cable is cor = | | =y Erase Flash Bit Version:0X
= Mode Selection
vt / /
/ Mod/ Memary Size Sect Start Address
o DIRECT FLASH WEITE ~  1éMbits > 6k ¥ ||0x0EQ000
Stop
—
+ File Selection
Add
m File Device F A
Delete 1 D:/ANLOGIC-AE/CABLE/td_off line_cable/pll-ef2l14lg144b/pll.bin
2 D:/ANLOGIC-AE/CABLE/td_off_line_cable/pll-ef2114lg144b/pll_header.bin
Create Flash File 3 hd
< >
DIRECT FLASH WRITE success !
100%
& 3-5 E#kH
3.3 B84k AES MEEAAE
Properties Navigation Option Description Selection

Read Design
Optimize RTL
Optimize Gate

J:| Global Option

1 Optimize Placement
f Optimize Routing

A Timing Option

A Simulation

/I |+ Generate Bitstream

/l General Option
/| Control Option
i Startup Option
/| Trim Option

1 version bit file version (hex) a0

2 bin create binary configuration file and rbf file m
3 time_info show date/time info in bit file m
4 gen_ mask  generate mask file for verify FPGA E

5 data_ram seleat file

& instruct_ram select file

7 header 00000000 AASE99663 1 000500004A0000 m

3-6 EF2 RFIBFAH KRB

LR B, 2 kXA

1. Header SLCAEIX 5, WE 3-6 4], %5 13byte NEZE AES I8, ¥NE 3-3;

8id bin identity(2 Bytes hex) (-

2. HTE3IAbin XM, 792 Header k3. THE HARINE bin U XN AES KEY H bin ST,

HAERTEIR

1 Download 5[, N Encrypt [ HEbrAERL AES TN S, AR AT~ B s
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AL-LINK-PRO B5% & 251 FH i}t RR

off line_cable » pll-ef2l14lg144b » encrypt v | D 2 #E"encrypt”
.
Az S = o
@ encrypt_bin_file.bin 2021/12/30 15:54 BIN I 159 KB 1
i i 1/12/30 15:54 74 159 .
|| encrypt_bit _file.bit 2021/12/30 15:5 BIT =i 59 KB Success o generate encrypt bt
@ encrypt_key_svi.svi 2021/12/30 15:53 SVF 301 8 KB
| ] key_exp_file.dat 2021/12/30 15:54 DAT 3044 1KB
[ keyfile.dat 2021/11/29 14:02 DAT 3z# 1KB oK
(@ offline_cable_0f0000.bin 2021/12/30 15:53 BIN 3zi4 1KE
(]
Device: EFZ ¥ Encrypt Mods: AESIZE v
Generate Encrypt Bit Program Encrypt Key
Key File: [I: /AMLOGIC—AE/CABLE/ t_of£_line_cable/pll-ef2114l¢l44b/ encrypt/heyfile. dat 1 | [ Browse
Key Humber FENBCASGTARAAZ 10101 23456 FESAECTER
Key Exp File: [0 /ANLDGIC—E/CABLE/td_o££_Line_sable/pll-efZl141g144b/ encrypt//hey_enp_file. dat 2 | sae
Source Bit File: [0 /ANLOGIC—AE /CABLE/td_o££_Line_sable/pll-efZl1415144b/p1L. bit 3 | Browse
Enorypt Bit File [D: /ANLDGICAZ/CABLE/td_off_line_vable/pLl-z£211412144b/enarypt fenorypt_bit_file bit A ][ save
Encrypt Bin File |D: /AHLOGICKE/CABLE/td_off_line_cable/pll-efZ1141 g1 44b/encrypt/encrypt_bin_file. bin 5 ][ Save
Offline Townload Cable: |D:/ANLOGIC—KE/CABLE/td_off_line_cable/pll-e£21141g144b/enorypt/ofEline_sable 0000 bin [} || save
Encrypt KeyfSvf File:  |D:/ANLOGIC—KE/CABLE/td_off_line_oable/pll-efZ114]g!44b/encrypt/enarypt_key_svE. svf 7 || save
8 Lock

Generate Enerypt Program Encrypt
Bit Key Into Efuse

3-7 EF2 33t AES IREXCHAE A E

K 3-6 Frif T A ~7 bRiERISCHAN 4, AR R TR:

Z 3-4 Download E M encryt i EA

Program Enerypt
Key Lock

Download
Enorypt File

5 PR

SCAFRE

L

BEEE TN

F P %) 128bit ) AES KEY. 1% 3012

1 Keyfile. dat
16 3 A SCA ST 2585
2 Key _exp file. dat S A % T% J5 AES KEY [0 44 FIAF LS A2
3 pll.bit U | TRESCIE HARSCIE, RINE [ bit SCIF
4 encrypt_bit file.bit SR | I EALR bit S
5 encrypt_bin_file. bin FrmAL S | e BB LT AR I TAE BIN SCAF

6 offline_cable 0f0000.bin

Fr A &

PERE LT A AT 1 BIN R 2UfK) AES KEY (1)

A4

7 encrypt_key svf. svf

F AR R

T8 J () TR SVF St

FEE 3-7 FrosiSCHHERREL S, RIVATHC B 2 2k T 3es -

BN HAHERT AL, N RRBEHEN “UPDATE TR, TFEERERAT N Kk

FT7F TD ¥4+ Download FHifl, 4T M =4 bin SCAFESINE] N 2T H 5

57 BAN NS bin SO, %EFE“DIRECT FLASH WRITE 7A:5K, o8 5% 4 Hb bl 15 B /9 0000000,
A “run” B TR EASCH, FHACE WK 3-8 fTR;
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= AL-L INK-PRO B2k T~ 385 FR Ui EA
4. THH Header Sk3CfF, 1%#F “DIRECT FLASH WRITE” #x(, hegticiftthhl iz 0x0E0000, s
“run” BUESKOCHE, FHHECE K 3-9 Bk
5. T “6” LB AL AES KEY (¥ bin SCfF, 4% “DIRECT FLASH WRITE” i, besgiteifihbis &
N 0xOF0000, i “run” BEH TAEHARSCH:, FrEECEWE 3-10 P,
6. B TEAHERL AR, JRICTEEEEE “LOAD A", FRaIT K, fRaTw e, Higng g — s
PUE, BEZmEmems. et Hindh TARRE.
ERefresh 0:USE cable iz cor = 5 Eraze Flazh Bit Versiom:OX
Mode Selection
° VAR,
Mode Mem ize Sef
o DIRECT FLASH WEITE ~ 16Mbits v adk ¥ || 0000000
Stop
+ File Selection
hdd
m File Devic
Delete 1 D:/ANLOGIC-AE/CABLE/td off line_cable/pll-ef2114lg144b/encrypt/encrypt_bin_file.bin
2 D:/ANLOGIC-AE/CABLE/td off line_cable/pll-ef2114lg144b/pll_header.bin
Create Flash File 3 D:/ANLOGIC-AE/CABLE/td_off line_cable/pll-ef2114lg14db/encrypt/offline_cable_0f0000.bin
[E] 3-8 %%3% AES fNETIZEFRICH, itk 0x000000
HRefresh 0:USE cable is cor * 4 Erace Flach Bit Versien:OX
Mede Selection
w
fun Made Memory Size Sector Start Address
o DIEECT FLASH WEITE ~ | 1éMbits v G4k ¥ ||0x0EQ000
Stop
g File Selection
Add
m File
Delete 1 Di/ANLOGIC-AE/CABLE/td_off_line_cable/pll-ef2114lg144b/encrypt/encrypt_bin_file.bin
2 D:/ANLOGIC-AE/CABLE/td off line_cable/pll-ef2114lg144b/pll_header.bin
Create Flash File

Device Pa

3 Dy/ANLOGIC-AE/CABLE/td_off line_cable/pll-ef2l14lg14db/encrypt/offline_cable_0f0000.bin
3-9 1R AES Sk3¢f4F, bk 0x0E0000
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AL-LINK-PRO B5% & 251 FH i}t RR

iRefresh 0:USE cable is cor * s Erase Flash Bit Version:OX

Mode Selection

Ex
" Mode Memory Size Sector Start Address

o DIRECT FLASH WREITE v |16Mbits - | 64k ¥ ||0x0f0000

Stop

_—

Ad:g. File Selection

m File Device
Delete 1 Dy/ANLOGIC-AE/CABLE/td_off line_cable/pll-ef2[14lg144db/encrypt/encrypt_bin_file.bin

@ 2 Dy/ANLOGIC-AE/CABLE/td_off line_cable/pll-ef2l14lg144b/pll_header.bin

Creste Flach File 3 Dy/ANLOGIC-AE/CABLE/td_off line_cable/pll-ef2[14lg144b/encrypt/offline_cable_0f0000.bin

[ 3-10 %e3% AES KEY 3Cf4, ik 0xOF0000
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N~ AL-L INK-PRO 54 T 2558 5 F 48
4 JTAG 55 E XS E B

JTAG 15 S 4R ALY & 2. 54mm [A] . 2x5 faj 25 &, 7F AL-LINK-PRO 28 N # s N e L N Hr e fH, 2
WAE Hhri X JTAG 15 S b N hidb ¥, SE iU EATR:

IE

86y

b V’\/\/‘ GEd
}IL‘VW org

J
}IL‘I?W L€

GND
]
o VREF
7
Pl
FPGA TCK o
FPGA TDO 5 4
FPGA TMS : s T
78— 0.1uF
FPGA TDI 9 o 1 0uF
Header 5x2

5V /0.3pF
5V /0.3pF
5V /0.3pF
5V /0.3pF

GND GND GND  GND
4-1 BFRIR JTAG &£ 5%

AL-LINK-PRO £ T # s I IE 52 H AR JTAG {5 5 Hiid 4 N R s :

% 41 JTAG 52

PIN NUMBER 554 (ERSE i3

1 TCK Test GClock Input
3 TDO Test Data Output
4 VREF JTAG Signal Reference Voltage
5 ™S Test Mode Selection Input
9 DI Test Data Input

2/10 GND

6/7/8 NC

TE:
1. VREF HLF-HH HAsiRIEME, Y8R A: 1.5V < VREF < 3.3V,

2. JTAG {5 S E Ny BBHAE N 4. 7K.
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A= AL-L INK-PRO E5&% T $) 8515 FA Ut ER

5 AL-LINK-PRO B4k T s8R

BT AL PR T, K A R B 2otz b, AT LR “LOAD B Lkinak” ThReti st ML E
Sl FBE A E AL PCB BT AL B A T BTN (1 J4 it
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