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- * The firmware update doesn’t need to stop program execution

* Boot from LDROM to check where the newest firmware in

- |f APROM BankO has the newest firmware, jump to APROM bankO and
execute.

- |f APROM Bank1 has the newest firmware.
¢ Copy it to APROM bankO.
¢ Jump to APROM bankO and execute.
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Firmware will be executing in APROM Bank O

User can use ISP tool to update Firmware by USB 1.1
* The updated Firmware will be store at APROM bank1
°* M480 will be boot from LDROM after reset.

®* The firmware in LDROM will update the newest Firmware from
APROM bankl to APROM bank0 and executing APROM bankO
firmware.
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°* Normal operating flow

Boot From LDROM Executing program

N Jump to APROM

L DROM >
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°* Update firmware

Executing program New program

Download

new program to
APROM Bank O

p

New program
From USB1.1

-
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°* Reset M480 to update firmware

Boot From LDROM

New Firmware

A

LDROM

Copy

Check last
Firmware
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* After updated

Executing program

Jump to APROM

BankO
LDROM
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Dual Bank sample code AUvVoToNn

1. Load LDROM file

2. Load APROM file

3. Check Version: 0x64

4. Load new APROM file by ISP tool
5. Check Version: 0x65




Load LDROM File T o inovato
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°* Open LDtoAP sample code

TV [ T N . £ M A DY
Options for Target 'LDtoAP -

Setting options for target

Device | Target | Catput | Listing | e

| S+ | Asm | Linker | Debug  Utilities

! Chip Options of M480 >
B! Chip Options ot M480

—Configure Hash Menu Command
° * |Use Target Driver for Flash Programming 1 - [ Use Debug Driver ~ Browin DutVoltage
[ f : _ o oy o2y 2Ry 24y
a S W I Muwvoton Mu-Link Debugger - Settings ¥ Update Target before Debugging
° * —l-—l 22 2.0 1.8y 16
It File: J Ed... |
[ Brown Out Detectaor [ Brown Out Reset
° ™ Lse Extemal Tool for Flash Programming — Boot Select
B * L D - " LDROM " APROM
o ommand:

= LOROM with |AP Ir' APROM with 1P [ Boot Loader

—#T1 Ping Multi-function Options
™ work az GRPIO " “wWork as External 4~24 MHz Crystal Pin

Arguments:

[T Runlndependent

—Configure Image File Processing (FCARM):
Output File:

— [0 Initial State Select

>~ W N R

Download code

Add Output File to Group:
CMSIS

" |nput Tri-state Mode " Quasi Bi-directional Mode

— [Data Flagh Options
[ Data Flazh Basze Address: 02 |FFFFFFFF

[T Generate Listing

Image Files Root Folder:

DataFlash Size: 000K —|

Diefanlte [ watchdog [ watchdog Clock Power Down
[ Security Lock ¥ SPROM Lock Cacheable
[ Security Boot Lock [ ICE Lock
Flash Download for M480 — Boot Loader SPIM CLE/SS /MIS0/MOS] Multi-unction Pin Select
o Flazh Select —RaM for Algonthrm————— 1 Download Funchion ' PA.2/PA3/PAT/PAD " PC.2/PC.3/PC.1/PCO
_ " Erase Full Chip ¥ Program Flazh 7 PGA2/PGEPGEAIPGE14 * PE.4/PE.5/PE.3/PE.2
IILDFIEIM with |&F 'I I Srart: (020000000
% Eraze Sectors Iv erify Flash —Boot Loader UARTT TAD/R=D Mulbi-funchion Pin Select
Size; |Uxd000 " PE.3/PB.2 " Pa9/PA.R
KPROM | " DoMot Eraze [ Reset and Fun
7 Pa3PA.2 * PB.7/FE.E
— Programrming &lgarithrm — Flazh Breakpoint
— _ _ _ — Config Walue
D escription Device Type Device Size Addreszz Range ¥ Enable Flash BP Corfig 0: [FFFFFF3F Config 1: |FFFFFFFF
t430 4kE Flagh LD Orn-chip Flazh 4k, 0071 00000H - 007 001
Config 2 |FFFFRéaRM Config 3: |FFFFFFFF
1 - Config1 o ik
. £ > Configure Ok, Cancel
¢ Upd
ak. Cancel




°* Open AP Update sample code

P T I . L 1A g |
E Options for Target 'AP_Update

Setting options for target | .. o o i o o e oo 1o s S — :

— Brown Out Vaoltage

o 3 o o2a 2R 24y
% |Use Tanget Driver for Flash Programming [™ Use Debug Driver
o2 o2 1.8y i 1B

: APROM ] ]
Muwvoton Mu-Link Debugger - Settings ¥ Update Target before Debugging
¢ F I a S h ¢ = [ Brown Out Detector [ Brown Out Reset
Init File: Edit ...
it e J —l — Boot Select

™ Use Extemal Tool for Flash Programming " LDROM " APROM

[ ]
] f* LOROM with lAP Ir' APROM with 1P [ Boot Loader
° Command:
=l 1 DN MOtEancion dphions

Arguments:
™ work az GPIO " wiork az External 424 MHz Crystal Pin

—Configure Hash Menu Command 1
| |

I Bunlndependent

— /0 Initial State Select

D O W n I O a d C O d e —Corfigure Image File Processing (FCARM): @+ |nput Tri-state Mode " Quasi Bi-directional Mode

>~ W N R

[
Output File: Add Output File to Group: — D ata Flash Options
CM3IS [~ Data Flash Base Address: Ox |FFFFFFFF
Image Files Root Folder: [~ Generate Listing Data Flagh Size:  |0.00K ill
[ watchdog [ watchdog Clock Power Down
[ Security Lock v SPROM Lock Cacheable
[ Security Boot Lock [ ICE Lock
— Boot Loader SPIM CLEASSAIS0AMOS] Multi-function Pin Select—————
Flash Download for M480 > 7 P& 2/PA IPATPAD " PC.2/PC.3/PCA/PCO
™ Eraze Full Chip ¥ Program Flazh —Boot Loader UARTT Te=D/AR=D Mulbi-function Pin Select
| 4PROM | | Start: | 020000000
% Erase Sectors v “erify Flash " PB.3/FB.2 " PAS/PAS
Gize: |0#4000 e @
KPROM | " Do Mot Eraze [ Reset and Fun PA.3/PA.2 FB.7/PB.B
- - - — Config Y alue
— Programming &lgarithrm — Flazh Breakpoint———— Config 0t [FFFFFFaF Config 1: [FFFFFFFF
Drezcription Device Type Device Size Address Hange ¥ Enable Flash BP _ _
| | |M480512kE Flas.. On-chip Flash 512K 00000000H - D007F Config 2: |FFFF2A54 Config 3 |FFFFFFFR
< > Configure
.Banl}
(] | Cancel




Check Version

Taﬂj of tnnovafion

°* Open Putty and reset M480

- File version should be 0x64

g2 COMT - PuTTY — O X




Update APROM file (1/3) iy of it

°* Open AP

1.
2.
3.

Open startup M480.s
Modify 0x64 to Ox65

Compile again

NUVOTON

Update sample code

KA DAWork\Keil_P\M481\M480_BSP_Beta_Site_170705\SampleCode\DualBank_UpdateOperatiom\AP_Update_1\KeilhAP_Update.uvproj - uVision
File Edit View Project Flash Debug Peripherals Tools 5VCS  Window  Help

NMEE@| 4 D@9 @ | @R E R EE/E | B reponsebuf R Qe o8B X
@ |l| Iﬂl ’ ._'| £$| AP _Update s 3:.\| ﬁ ll & ﬂ_? @
Project a H I_“I startup_M480.s
=i Project: AP_Update
%3 AP_Update 44 PRESERVES
-5 CMSIS 45 THUME
ij systermn_M480.c ij
ij startup_M430.5 48 s Vector Tabkle Mapped to Address 0 at Eeset
B User 4%
ij fmec_user.c S0 LEEL EESET, DATA, EREADONLY
i_nl descriptors.c a1l EXPORT  Vectors
_ a2 EXPORT  Vectors End
L] hid_transfer.c 53 EXPORT _ Vectors Size
ij ISP _USEr.C 54
i_“| targetdev.c 5  Vectors DCD __initial sp : Top of Stack
. ob DCD Eeset Handler s REeset Handler
i_nl main.c — _ i
_ 27 DCD HMI Handler r NMI Handler
=R Library oB DCD HardFault Handler s Hard Fault Handler
] ushd.c 55 DCD MemManage Handler ; MPU Fault Handler
i_“| clk.c &0 DCD BusFault Handler s Bus Fault Handler
i_nl rE‘tElr Etc W H -w
= 62 DCD ox€q ; Reserved I
L1 sys.c === = ————
i_nl uart.c a4 DD 0 ¢ Reserved
L] fme.c 65 DCD 0 : Reservec
66 DCD SVC Handler s 5¥VCall Handler
&7 DCD DebugMon Handler ¢ Debug Monitor Handler
6B DCD 0 s REeserved
&5 DD PendSV Handler s PendSV Handler
T0 DD SysTick Handler s SysTick Handler
71
T2 s External Interrupts
T3 DCD BOD IRQHandler s D: Brown Cut detection
T4 DD IRC TRQHandler s 1: Internal ERC
TS DD FWEWU IRQHandler s 2: Power down wake up
Tb DD EAMPE IRQHandler s 3: EAM parity error
T7 DCD CEFAIL IRQHandler s 4: Clock detection fail
T8 DD Default Handler s S5: EReserved
TG DD ETC IRQHandler s &: Eeal Time Clock
80 DCD TAMPER IERQHandler s T7: Tamper detection
81 DD WDT IRQHandler s B: Watchdog timer
7> W™ T WWNT TROHanAl=7 v G Wimdnts wratorhdoer —imer

*lI I_I*I <

k=] Project l@Ei-:n-:uks {} Func...| 04 Temp... Text Editor ,"; Configuration Wizard f




Update APROM file (2/3) Ty of bt
USB Port
®* Connect PCto UAB 1.1 port

- B2.0 USB | .1
@ 6] s it % i ] ot -
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Update APROM file (3/3)

°* Open ISP tool

1. Connect ISP to M480
2. Choose bin file to APROM: AP Update.bin

3. Start download

; MNuwvoton NuMicro ISP Programming Tool 2,03 = 2

NnuvoTon

Connection Interfface

Statusz

LISE .I I Connected

Scan Port

Load File

I i APROM -I File Mame:
Data Flash File Marne:

Config Bits

APROM: 512K, Data: Ok,

Part Mo, M4B7JIDAE P Yer O3z

C:AWOREACel_PA48144480_BSP_Beta Site_ 17070545 ampleCode\DualB an

size: 101K Bytes, checksum: S0cf

File rnat laad.

Config 0-3 |

File Data

APROM | Data Flash

O:FFFFFF3F | OWFFFFFFFF | O«FFFFS454 | OWFFFFFFFF

oooooo00: &0 1B OO0 20
ooooo0l10: D1 03 04 00
Qooo0020: 00 00 00 00
Qo0o00020: D9 03 04 00
ooooo040:  DF 03 04 00
oooo0o050:  DF 03 04 00
Qooo00&0: DF 03 04 00
Qooooo0y0:  DF 03 04 00
ooooo080:  DF 03 04 00
Qo0o00090: DF 03 04 00
ooooo0AD:  DF 03 04 00

ooooo0BO0:  DF 03 04 00
AONONNCNT  NE N N4 00

AL D3 04 0D CD 03 04 00 63 02 04 00 . (g A i
00 00 00 00 0D 0D 00 00 D7 032 04 00 | | (= 15kt

DF 02 04 00 DF O3 04 OO0 DF 03 04 0O (71 32 bits

Programming

APROM [ Data Flash

[| Config [ | Erasze &l

J'oy of inmovation

NUVOTON

”-:3 Cpen

—

{:l,,l:), | | « AP_Update » Keil » obj

- | +4 | | Search obj ol

Organize = Mew folder

it Mame

- Favorites
Bl Desktop
3 Downloads

L -
= | Recent Places

m

. Download
L WORK

sl Libraries
|=_E| Documents

J‘! Music

[=| Pictures

E Videos

|| AP_Update.bin

=~ 0 @
Date rnn:un:rified Type

2017/11/9 ~5 08:.. BIN File

1M Computer v 4|

L

File name; |

- |Einar}f Files (*.bin] '|

[ Open J | Cancel |




Check Version .
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®* Check Putty
- Bank 1 will be update to Ox65
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For IAR compiler
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Open LDtoAP sample code
- Select options

- Select Debugger
- Select flash loader: M451 LDROM

% Dptions tor node "LDtoAP X ﬁ =EEn Y
]_ A « Embedded Workbench7.5 » arm » config » flashloader » Muvoton v | 0 ZE= Muvoton o
]- Cateqgany: Factary Settings $0S 2578 - T == » [N 0
General Options s "
Static Analysis . IAR, . =i EzHH e FAU """
Runtime Chedking Muvoton _ _ . R -
C/C++ Compiler Setup ||:]l:"-"-fﬂ|l:'ﬂ'3| |Image:‘. Extra Options Multicore  Plugins | ] AU9110_APROM.board 2016/11/15 ¢ BOARD == KE
Assembler & OneDrive D AUS110_LDROM . board 20161115 CF BOARD B 1 KE
S“t";;‘“;“q;ertﬂ b Verify download | | 19160_APROM board 2016/11/22 T .. BOARD BX 1 KB
LSTaOm ol
i Actions [ Suppress download &z ] 19160_LDROM board 2016/11/22 F% .. BOARD &= 1 KB
Linr [7] Use flash loader(s) ¥ TH | ] 191000_APROM board 2016/11/15 £ .. BOARD 8= 1 KB
. I »
—a— G?Effid&d&fﬁ”lt.bﬂﬁfd fllE‘ el tF D |91DDD_LDRC|M|EIDEFD| 20 |:.. Fla - BOARD EES KB
== 191200_APROM board 2016/11/22 B F BOARD B2 1 KE
Angel 2 $TOOLKIT DIRS\config\flashloader\Nuvoton\M481_ bh =2 g - bnard B 8
CADI = = 191200_LDROM. boar 2016M11/22 +F BOARD 82 1 KE
W EH - L
CMSIS DAP | Edit... | I [ 191300_APROM.board 2016/11/22 T4 . BOARD E= 1 KE
GDB 5 B | = —_— R .
iR ROMmortor [ 191300_LDROM board 2016/11/22 T . BOARD 8% { KB
=
I-jet/ITAGjet E =h D 194000 APROM.board 2016/12/16 B F BOARD 2% 1 KB
JLink/J-Trace - FEREC) (] 194000 LDROM.board 2016/12/16 T4 .. BOARD 2% 1 KB
Eairt::';'f = Data (D) [] M051_APROM.board 2016/11/15 F% . BOARD BE 1 KB
PE micro 8P SDXC (F) ] MO51_LDROM board 2016/11/15 £5 .. BOARD B 1 KB
RDI D hM451_APROM board 2016/11/15 T BOARD 82 1 KE
'T‘hT_L-jNK % SDXC (F) v [ 451 I NROMA hnard N1 A 5 k- ROARD == KR v
ird-Party Driver
=N 481 LDROM ~ | |Board Files (* board) w
Ok, Cancel BB (O) B
1T N —— — = -
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2. Select options

- Select Linker

- .intvec start: 0Ox00100000 (LDROM)

[q1]
I

Linker configuration file editor et

o

Categony:

Factory Settings Vector Table Memory Regions Stack/Heap Sizes
General Options .n

Static Analysis Intvec start
Runtime Checking
C/C++ Compiler Config Library Input Optimizations Advanced Output List o I
Assembler

Output Converter _ _
Custom Build Linker configuration file

! | Buid Actions COverride default

$PROJ_DIRS\LDtoAP.ict

Debugger
Simulator
Angel Edit...
CADI
CMSIS DAP
GDE Server
IAR. ROM-monitor
I-jetfITAGjet
J-Link/1-Trace
TI 5tellaris
Macraigor
PE micro
RDI

I ST-LINK

Third-Party Driver

Configuration file symbol definitions: (one per line)

Save A

1] Cancel




|IAR setting — LDtoAP sample code Ty o it
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3. Select options

- Select Linker

- |IROM1: 0x00100000 to 0x00101000 (LDROM)

Linker configuration file editor pod
Categary Factory Settings Vector Table Memaory Regions  Stack/Heap Sizes
General Options .
Static Analysis . End:
Runtime Checking IROM1 ﬂ:{ﬂﬂ1ﬂﬂﬂ[}[ﬂ 0x00101000
C/C++ Compiler Config Library Input Optimizations Advanced Output List ol I
Assembler IROM2 Ox0 OO
Cutput Converter _ _
Custom Build Linker configuration file EROM1 0w 00
1 Build Actions Owverride default
Debugger $PROJ_DIRS$\L DtoAP.icf EROM= &0 00
Simulator EROM3 | OxD 0x0
Angel Edit...
CADIL IRAM1 0x20000000 0x20001FFF
CMSIS DAP : - _ :
Configuration file symbol definitions: (one per ling)
GDOB Server IRAM2 0D O
IAR. ROM-monitor
Liet/TAGEL ERAM1  [0x0 0x0
JLink/1-Trace
TI Stellaris ERANM2 0w 00
Macraigor
PE micro
ADI ERAM3 Oxc0 Ox0
I ST-LIMK
Third-Party Driver  w
Save A
OF, Cancel
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1. Open LDtoAP sample code

- Select options
- Select Debugger
- Select APROM Bank1:0x40000 - Ox7FFFF

. ' A ar  aamaasiaa e a
—~+~Re Tor fode [ . - ::{ ]

(]
L.
i
i
1
L
I
[
1]
T

Category: Factory Settings

Static Analysis

Runtime Checking
CfC++ Compiler Eetupl DDWT'I'DEdl Images Extra Options Multicore Plugins
Assembler

Output Converter Verify download

C“T;:m Build [ Suppress download Range Offset/Address  Loader Path Extra Parameters K,
Build Actions =

: CODE : Ox200000 - Ox200fff - STOOLKIT DIRSYconfigiflashloader\Muvoton\M481 SPROM. flash
Linker [] Use flash loader(s) - \config) W MBL

e [«] Override default board fil CODE : 0x40000 - Ox7fff - STOOLKIT_DIR $\confighflashloader \MuvotoniM431_APROM. flash
Simulator Override default board file

Angel $PROJ_DIRS\AP_Update.board Mew. .,
CADI "

CMSIS DAP | Edit._ | | Edit...

| General Options . 1
| |

Flash Loader Overview 4

Cancel

GDB Server

[AR. ROM-monitor
[-jet/ITAGjet
JLink/1-Trace

TI Stellaris

Macraigor

PE micro

RDI

STLIMK

ThirdParty Driver  w

£ » Delete

ak. Cancel
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2. Select options

- Select Linker

- .intvec start: 0x00040000 (APROM Bank1)

— - 5
=TT T s e L L ST
L Y - o Rt e | et et e A

1]

Linker configuration file editor "

Lategony: Factary Settings Vector Table Memory Regions Stack/Heap Sizes

zeneral Options e
Static Analysis Intvec start
Runtime Chedking
C/C++ Compiler Config Library Input Optimizations Advanced Output List o I
Assembler

Output Converter _ _ _ _
Custom Build Linker configuration file

Build Actions Override default

$PROJ_DIRS\AP_Update.icf

Debugger
Simulator
Angel Edit...
CADI
CMSIS DAP
GDE Server
IAR. ROM-monitor

I I4et/ITAGjet

J-Link/J1-Trace

TI Stellaris

Macraigor

PE micro

RDI

ST-LINK

Third-Party Driver  w

Configuration file symbol definitions: (one per line)

Cave g

Ok Cancel




AR setting — AP_Update sample code

3. Select options

- Select Linker

- |IROM1: 0x00040000 to OxO007FFFF (LDROM)

PR [ LR N e -

—_ - 2 v -
=T e T
L L L 5

]

3
]
[

Category:

eneral Options M
Static Analysis
Runtime Checking
C/C++ Compiler
Assembler
Output Converter
Custom Build
Build Actions
Debugger
Simulator
Angel
CADI
CMSIS DAP
GDE Server
IAR. ROM-monitor
Ijet/ITAGjet
J-Link 1-Trace
T1 Stellaris
Macraigor
PE micro
RDI
aT-LIMK
Third-Party Driver

;'||

Config Library Input Optimizations Advanced

Linker configuration file
Cwerride default

Factory Sethings

Cutput  List !

$PROJ_DIR$\AP_Update.icf

Edit...

Configuration file symbol definitions: (one per ling)

]

OF.

Cancel

hd

Joy of inmovation

NnuUuvoToN

Linker configuration file editor

Vector Table Memaory Regions  Stack/Heap Sizes

IR

IRCONZ

EROM1

EROMZ

EROM?3

|RAN1T

|IRAMNZ

ERAM1

ERAM2Z

ERAMNZ

End:

| Ox0007FFFF |
Ox0 Ox0
Ox0 Ox0
Ox0 Ox0
Ox0 Ox0
Ox 20000000 Ox2000FFFF
Ox0 Ox0
Ox0 Ox0
Ox0 Ox0
Ox0 Ox0
Save

B'E




