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1. Security Boot HEiA
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1.2 TEANEH
{E{HFH Security Boot Dhgeh), FFEMRBILLTHLA:
FMAH T E. .
Fi T4 % RSA—Key . User—Key0 Fl User-Key 1, $2 {4545 44 T H g3 T HF1 SC-ROM
A
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2.1 Security Boot Ihfg
WS %A A B T REZNC B EFUSE RS FF 748 SCBOOT EN fi7. 224 )5 3 ThfRefd A
£ BOOT-ROM J& 3 SPL. SPL J83f) BootLoader. BootLoader &3} kernel i FEH

Kernel System
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BOOT-ROM  *

BOOT-ROM FRIAR AL & 2 A8 65 1 A B & AN ] B8 e B o 7 B 2 I ERATT IO R &
W S EBA7 T T AES—Key Flfig 26 B0 725 44 75 B 1) RSA-Key o
IR - fiA 2 R

G HASH fi
SRR % LI E
User-key1

RSA-key. User-key0. User-kery1

2.2 Chip—Key Em#hee
AR H AT X2000 Ry T MMC #) Chip—Key E % .

AR T Security Boot fHt, {#F Chip—Key E % SPL A1 UBOOT [ )5 bk
User—Key TN FIHLRAK, B RIEF RG R 2.

Uboot &3}
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3. THREFCEf#F K Security Boot HifE

3.1 Security ThREAC B
J& %2 45 3 Th Rk 7 BB 20 UBOOT ARLIC B S, ¥ 40 F
u—boot/include/contigs/ {hoard}. h
LI U=
#def1ne CONFIG JZ SCBOOT

#define CONFIG JZ SECURE SUPPORT
#idefine CONFIG_JZ_ CKEYAES /* optional */

AR JF M Chip—Key HUNE LR AL 4 TR AN, 2) 00 50 FLaEAE.

signature tool X

burn bin @ uboot_with_spl bin other bin
spl bin kernel bin
v AES RESET CKEY AES
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Key T HA R
RSA-Key
User—Key0 RSA-Key. User—Key0
User—Keyl
fFH% 4 TRZAH
AN
SC_CODE
RSA-Key ff A B T ARH
User-Key0 s T A RSA-Key. User—KeyO-.
User-Key1 User-Keyl #¢ 3% #
EFUSE # 5 [X 45k
OTP. FLASH
S8 SUMH IR 7 e Security boot
Security fHLE] R4t
4. THNA

Security Boot fiEAFH B Key A TH. &4 THMR T H,
Fesk T HERAE:
Manhattan [ 2 H %/ prebuilts/burnertools/
J—— cloner—x. x. x—ubuntu alpha. tar. gz
J—— cloner—x. x. x—-windows alpha. zip
EE:
L BT, WA 5 A REA Xl
2. Key Al T RN T HATER S T A H3% securitytool THE],

4.1 Key AR TE

T4 % RAS—Key. User—Key0 # User—Keyl, #RML45%54 T HMEeSE T B,
Key A B T H 4%

cloner—x. x. x—ubuntu alpha/securitytool/x2000/keytool/
J—— genkey 32

J—— genkey 64

7ERE: genkey 64 X3 64 fif, genkey 32 X3 32 i,
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1B17 Key AR L HE, FHERIT:

genkey 64

ERtARE, REEREEMAMA!

Generate Key

iser/cloner-2.5.10.7-ubuntu_alpha/securitytool/x2000/keytool Path

A B Key 1#8:4E D3R
1) miii “Path” $%Hl, EFEFEAA R H 3
2) i “Generate Key” #%4H, A& RSA-Key. User—Key0 Fl User—Key 1
FE AN = AN A
key. bin: A% RSA—Key. User—Key0 F User—Keyl $#2ft5e5% T. BHAFH .
pri key. pem: RSA —XFFREH, KA 64 A Word.
n: User Key0O. User Keyl, KL 8 4 Word.

Al Key Ja 7 24 key. bin Eil bk THE security HE T
cloner—x. x. x—ubuntu alpha/security,/x2000/key. bin

4.2 BB TH
1254 Iz PR AR SRR BESCHE, DUELRY 20080 .
244 T HER%:
cloner—x. x. x—ubuntu alpha/securitytool /x2000/sigtool/
J—— sigtool 32
J—— sigtool 64
L—— sigtool-bin. exe
JE: sigtool 64 1CF# 6417, sigtool 32 {07 3217,
BATZA TH, FEExRmT:

8
SecurityBoot T. Ei5t B x4
Copyright® 2005-2019 Ingenic Semiconductor Co., Ltd. All rights reserved.



| I %einli% SecurityBoot T i BH 4

signature tool

@ burn bin ) uboot_with_spl bin other bin
spl bin kernel bin
RSA KEY
AES KEY
SPL FILE
Uboot FILE
sign close

4.2.1 burner bin
T Bk T ESE—F B R S8 B B[] 2R %

signature tool

@ burn bin uboot_with_spl bin other bin
spl bin kernel bin
ubuntu_alpha/securitytool/x2000/sigtool/security_key/pri_key.pem RSA KEY
ubuntu_a|pha/securitytool/xz000/5igtool/security_key/user_key.bin AES KEY
Jser/cloner-2.5.10.7-ubuntu_alpha/firmwares/x2000/spl_lpddr3.bin| | SPL FILE
imejuser/cloner-2.5.10.7-ubuntu_alpha/firmwares/x2000/uboot.bin| | Uboot FILE

sign close

25 44 Joe S [ AF B A 0 0
1) M “RSA KEY” #25H, %4 RSA-FL4H (pri key. pem X, Z541HH]) .

2) Ry “AES KEY” ###H, 1&#f User—Key (user key.bin 3, M) .
3) il “SPL FILE” #%4H, GPebeskss—MrB i, AT
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cloner—x. x. x—ubuntu alpha/firewares,/x2000/spl 1pddr (num}. bin
FEAE 5 A ddr 28AY3% 8% spl 1pddr3. bin 8% spl 1pddr2. bin 3, &4 BG4
TEVR A 842 N 2E Ak spl sec. bin 0% Ja [d44 .

4)  siili “UBOOT FILE” #Z4H, E$kesk s BBl f:, BT

cloner—x. x. x—ubuntu alpha/firewares,/x2000,/uboot. bin
B I Ja S AEVR SO 842 R A uboot sec. bin fN%E f [E] 44

e [ F25 44 56 B AR e s TR [ AR A2 R SO 4544 -

cloner—x. x. x—ubuntu alpha/firmwares,/x2000/

J—— config cfg
J—— spl. bin
J—— spl sec. bin
J—— uboot. bin

L—— uboot sec. bin

4.2.2 spl bin
R4 NN BAS SPL XA
DE signature tool
burn bin uboot_with_spl bin other bin
@ spl bin kernel bin
v AES RESET CKEY AES

ubuntu_alpha/securitytool/x2000/sigtool/security_key/pri_key.pem RSA KEY
ubuntu_alpha/securitytool/x2000/sigtool/security_key/user_key.bin| | AES KEY
/home/user/cloner-2.5.10.7-ubuntu_alpha/u-boot-spl.bin FILE

sign close

B A% BN SPL SCAEERAE D IR

1) “AES” FRIEMEIEF NN, HMAINE,

2) W AES #hkH, s “AES KEY” 3%4H, #%EF¢ User—Key (user key. bin ) .
3)  “RESET CKEY AES” HLiEHEIEH NI Chip-Key B N%E, & NAEINE

4)  miii “RSA KEY” #%%H, %% RAS-FA%H (pri_key. pem SXfF) .

5) miii “FILE” %4, EPEEZ4 M) SPL BT,
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4.2.3 uboot_with_spl bin
242 FIAN2E SPL 1 UBOOT & 3 [ 44

-~

signature tool

burn bin e uboot_with_spl bin other bin
spl bin kernel bin
v AES RESET CKEY AES

ubuntu_alpha/securitytool/x2000/sigtool/security_key/pri_key.pem RSA KEY
ubuntu_alpha/securitytool/x2000/sigtool/security_key/user_key.bin| | AES KEY
/homejuser/cloner-2.5.10.7-ubuntu_alpha/u-boot-with-spl.bin FILE

sign close

2547 SPL A1 UBOOT & F [l fF #1210 B8 -

1) “AES” HIEHEEFNIME, HUAINE.

2) Wi AES #ikH, s “AES KEY” $%4H, #%EFF User—Key (user key. bin XHF) .

3)  “RESET CKEY AES” FRIEHELH | Chip-Key EIN%, 7 MIAE % .

4) g “RSA KEY” $%4H, % RAS-FAEH (pri_key. pem XA .

5) Mt “FILE” #%4H, R3FFEAE 41 uboot—with-spl FIMELE, A2 p%t R f-dst. bin
A

7E: Manhattan TREAFPISiET 20, A2 UBOOT ZFRANE, i4n0:
a.  YmMPEEAR THRERF, %+% out/product/ {board} /image/ N4 K] uboot U4
b.  HMZEPE u-boot K}, %E#F u-boot #42 N HJ u-boot-with—-spl-mbr—-gpt. bin
8% u-boot-with—spl. bin {4,
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4.2.4 kernel
B N kernel A

™™ @ signature tool

burn bin uboot_with_spl bin other bin
spl bin @ kernel bin
v AES

ubuntu_alpha/securitytool/x2000/sigtool/security_key/pri_key.pem RSA KEY
ubuntu_alpha/securitytool/x2000/sigtool/security_key/user_key.bin | AES KEY
/home/userjcloner-2.5.10.7-ubuntu_alpha/uimage FILE

sign close

24 Kernel SCHHRAEDIR:

1) “AES” BIEHEEFNIME, HUAINE.

2) GnHAES #ikrp, Sy “AES KEY” $%4l, i%FE User—Key (user key. bin ) .
3)  “RESET CKEY AES” FRIEHEILEH | Chip—Key E %, 75N E % .

4)  miili “RSA KEY” #%%H, &+ RAS-FASH (pri_key. pem X .

5) ity “FILE” %4, &34 kernel M, AR R f—-dst. bin 3.
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4.2.5 other bin
2822 RN 28 FoAd S AR a3 s AT UBOOT 3044

x X signature tool

_ burn bin uboot_with_spl bin @ other bin
spl bin kernel bin
v AES v SIGNUTARE

ubuntu_alpha/securitytool/x2000/sigtool/security_key/pri_key.pem RSA KEY
ubuntu_alpha/securitytool/x2000/sigtool/security_key/user_key.bin | AES KEY
/home/userjcloner-2.5.10.7-ubuntu_alpha/u-boot.bin FILE

sign close

2544 UBOOT LA D 3R :

1) “AES” kMG hNE, HMAINE .

2) A AES #hikHh, g “AES KEY” #24H, 1E#E User—Key (user key. bin XfF) .

3) “SIGNUTARE” BuigfErtrh 2544, M4,

4) R “RSA KEY” %4, #EF RAS-FLHH (pri_key. pem AF) o

5) miili “FILE” 4241, MFEEZLL K u-boot. bin XM, AWK u-boot-dst. bin
A

T WERZEA . INE S PR SRR A4 BT, A R AR IO B T R D
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T PR T2 A e 3k KEY AN 2 i o)m B0 Beek, PR Ja N Bt

INFO | poLicY | DDR | sFc | GPio | EFUSE | DEBUG | ABOUT |

[ A TEERAE
=5 X ~| [x2000 v
= ! il =l aRAs=
R |x2000_sfc_nor_lpddr3_linux.cfg ~|
Eh ~ADB
CPUSiZ 800000000 ~| I fEMADB&SERU-BOOT
DDR$fiZE |
5\38RdE  |24000000 ~|
#%%E 115200 ~]
®0O |uart3_pc ~|
" B aiie]
it#:0/0
sen | w5 | ma |
EFUSE GPIO:

%% EFUSE #4531 %], EFUSE EN N A4 PD00, {#fE5| IS NECE 96, 3. (32%3)

| VI IV

3AVOQEFUSE D5

AVDEFUSE
174 |

49.9

UVl 5 EFUSE EN N S
000 | O EFUSE_EN_N L

BEHE B AR IE AN [E] ) T AR RS A ANE],  ani & PMU 45 EFUSE f: AR FrERABC B -1,
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BRE
INFO | PoLicY | DDR | SFC | GPIO EFUSE | DEBUG | ABOUT |
B e “FFLISFEGF®
Name M 2l =]

v R R&H I l I

1 |CHIPID 0x0 0x4
v MERSHRA — ! :

2 |CUSTIDO 0x4 0x8
—BERIO 3 |cusTiD1 0x8 oxf
EFUSEﬁ%EIH'I%I st || (4 |cusioa oxf 0x16

5 |TRIMO 0x17 0x18

6 |TRIM1 0x18 0x19

7 | TRIM2 0x19 0Oxla

8 | SOCINFO Oxla 0x1b

9 |PRI Ox1lc Ox1c

sen | w8 | ma |

PR BRI 2 A A A JE IR AP L AL

INFO CY'| por | Mmc | GPio | DEBUG | ABOUT |
I label I type | ops | offset l attribute I settin 2 Add
v I uboot L”FILE leMCO L” 0x0 jkt-msc-sc-en-dst‘bin
v |kemel jIFILE L”MMCO lexSOOOOO jl:test/ulmage-dst.bin ol foes
- [rootts  ~||FLE jlmmco i||0xcsooooo ~|joa-eng/system.ext2

down

TR bl

Info offset:

Merge

[slef=]~]=[]=]=[~]"

il ]

-l do image

Cancel

Save As | Save
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5. AW

W R EEAE  Security Boot, NFEE AT UN R I,

> AR N S AFAEE G Ku Al Kr. Kr B4 B m RS R, BT mR 274
.

& BRI E BB bin SRS 2 AT, 2 AR IR bin SOy
Bih B 256 477 SHAL 80 8IME, &I aarIARAS (SPL) IEFIME R N A1 Kr 1 RSA
N fE (g4 Ke INEAE) AE bin SCEELIE UM E, IREA T HT4
FEER BN FH T RS THR

USRI T EAE ] User—Key XPACRS IS, IR EEREAT W R 2D BR:

< i5E 256 ALH User—Keyo User—Key AR mIIRELI], BB HK %4
e

WAL RSS2 A IR, AR AR bk User—Key BIRERIUE (1 OTP
A, PABG eI FEH User—Key [

FEREHI:

& Bk T User—Key {H SCBOOT {7 A 5 B0 it | v A4 il Y Bl o [T I o7
ZAE SCBOOT 3 B 5 F ke User—Key. #t—DiM5E, kit RS OTP (1)
SCBOOT A1 DISJTAG £7. R34 SCBOOT, MITGiEsskix & & £ I 15 shid 72 A
BATHIARIG . AR User—Key AN E MR, Hn] UELL U SC-ROM Hh 1 B8 £ 1
H User—Key AT EIE AT . W) BN HRME R, FFAN B R LI
HHEBEEH User—Key fRMSAEATEHE, A1E SCBOOT tH34 ] & .

&> ] RAELSF) Chip—Key HAEH 78 5 A EC%, MAZSLRIETE, DU i i X

o | R s LS BRRGES AT BLid sk CHIP-1D

RSA ) Kr/Ku/N %f FEAN 54— HIk B A RE L3

AES f# 58 Ja L BiE BR key. data—in. data-out Zf7ay

WA O SRAM B4 DRAMD RSB,  Lhinfg a5, 8 52 f5 7 DL BR

(50 ,

> AT RS A FEEH Chip—Key fl User—Key B, #HEZ/Fdy (RAIE 0
HE 1) FHR

>
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