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How to Program Standard ISP Code in
LDROM with A Universal Programmer

Application Note for 8-bit 8051-based Microcontroller
Rev. 1.10 — Apr. 30, 2015

Document Information

Abstract This document introduces how to program standard ISP code in
LDROM of Nuvoton 8-bit microcontroller (MCU) with a Universal

Programmer while keeping the standard ISP functionality provided
by Nuvoton.

Apply to W78E516D/058D/054D/052D, N78E517A/059A/055A/366A.
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1 Introduction

The Nuvoton 8-bit microcontrollers W78E516D/058D/054D/052D and N78E517A/059A/
055A/366A all provide two internal program memory blocks, APROM and LDROM. APROM
usually stores user code, and LDROM generally stores boot code of In-System-Programming
(ISP). A general operating procedure is: LDROM program receives user code and then up-
dates user code into APROM through software register control to achieve the In-System-
Programming (ISP) function.

APROM

ISP LDROM

For the convenience of programming user code into APROM, the Nuvoton 8-bit microcontrol-
ler mentioned above is pre-programmed with the standard ISP code in LDROM before ship-
ping from factory. User can directly program APROM through ISP in a friendly way. However,
if a user chooses to use a Universal Programmer for program APROM, but still wants to keep
the ISP functionality, please see the following instructions to avoid ISP abnormal operation
after soldering.
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2 Operation Procedure

2.1 ISP Methodology

Nuvoton ISP needs to boot the microcontroller from LDROM. The Nuvoton standard ISP boot
code is also required to be included in LDROM. However, all Universal Programmers, includ-
ing Hi-Lo, Xeltek, ZLG, or others, may always execute the whole chip erase action regard-
less of any settings when programming. The erase range includes LDROM content and
CONFIG setting. Therefore, if user still wants to use ISP function after programming, two
steps must be followed:

1. Make sure to load the Nuvoton standard ISP code into LDROM during the setting of the
Universal Programmer.

2. CONFIG must be set as "boot from LDROM". CONFIG bit CBS should be O.
(The CONFIG setting is not required for W78E516D/058D.)

The following sections illustrate how to program N78E517A with Hi-Lo ALL-100A, Xeltek
SUPERPRO 5000E, and ZLG SmartPRO 5000U.

2.2 Loading ISP Code into LDROM
The Nuvoton standard ISP code is available on Nuvoton’s official website. Please visit the

http://www.nuvoton.com/hqg/products/microcontrollers/8bit-8051-mcus/Software to download

“Nuvoton ISP-ICP Programmer vx.xx”.

T RECA B

! 1.0.5 201112125
I 1.0.8 2014/01/30

1 1.0.8 2014101730

I 710 2014/01/30

1 1.04 2012104118

I 1.0.2 2014/01/30

After a file is unzipped, user can find the “ISP_Code_N78E517A vx.xx.bin” file in the fold-
er ”(3) Nuvoton Standard ISP Code” and load this file into the LDROM block or the buffer ad-
dress specified by the Universal Programmer.
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Hi-Lo ALL-100A:

AN8002

1. Check the User Manual of the Universal Programmer, confirm the buffer start
address corresponding to LDROM, and set up properly before loading a file.

XPGMS2 EXE--(V3.70) [EEEEE )
File Edit Device Operation USBInfo. About
L F"- i oL S %?4/ = !g
Bead Auto Blank Program Werify Compare Erase ConFig
Programmer Status
Device ~Messages
. APROM at Pragrammer Buffer 0x0000 - 0xFFFF
Mfr - INUVOTON (Data Flash is share APROM)
Type: |N7BE517A {LDROM at Programmer Buffer 0x10000 - Ox109FF |
Module : |M1—UN—DP48}F’L44
Adaptor: |[NONE
Target Zone (Byte Wide)
Device Start: W Device End : 109FF
Buffer Start: 00000000 Buffer End - 109FF
Buffer Checksum: IW CRC Checksum: loﬁ
Buffer Status . |PC Memory Buffer Size(Bytes) : MK
___J

[~ Automatic File Format
File Formats :

,

Intel HEX

MOTOROLA S Record
ASCIl-Hex Space
ASCIl-Hex Percent
ASCIl-Hex Apostrophe ~

~Unused Bytes: —————
& Don'tCare

C FF

00

-File Status :
[~ Automatic File Offset

File start  [00000000 |
File end: [001FFFFF |
Buffstart [00010000 |

4
I Cancel ||

Swap: INone
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Xeltek SUPERPRO 5000E:

-

a7 : : SRICE X
+w Device Information S —

Device Information

HNote:
N7SESLI7A/NTSEIGEA

a1E APROM At buffer Ox00000H-O0xXOFFFFH
Z2.5K LDEOH at buffer DxlDDDDH—D}:lDQFFHI

m

RdaPtur Information

The picture below zhow the correct pogition of the device in the
socket of the adaptor

L

Load File @
Buffer: Mcu
File Name:  n Standard ISP Code\ISP_Code_N78E517A_v3.26.bin
File Type: [Binary vl
File Mode: [Normal vl

Buffer Address: 10000

File Address: 0

[ClBuffer clear on data load with: FF
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ZLG SmartPRO 5000U:

Format Load Stvle
(%) Binary L DEOM

{3 Intel Hex Manufacturers default configuration [v]
(O Holtek OTP Fromn File Address(Hex): 0
() Motorola 8-Record From Buffer Lddress(Hex): 0
O Tekironix Length(l Load all): |0
() Extend Tektronix
P Clear the buffer when loading the fils
La]
O Jed Fil Clear buffer with blank state [v]

[]Caleulate file Checksum after load the file

| OK | | Cangel |

2. Check if the ISP code is properly loaded into LDROM through the buffer window of
the Universal Programmer.

Hi-Lo ALL-100A:

,

Eill Jump Move Swap CalcSum Search Print Exit

ADDR | @ 1 2 3 4 5 6 7-8 9 A B C D E F B123456789ABCDEF -
OBFFE@ [50 A @9 G0 B0 A0 DA GO-68 BA 8O 60 OA @A 8@ B8 ... ............ |
BOFFFA__ B0 A0 00 90 OO0 B0 PP _A0-0P A0 90 PO B0 0B BB BB . ... ............ [
010000 B2 00 1E 03 26 5A FE 80-7C 83 7D E8 12 07 7B C3|....&2".].}.-..{-

g1@818 EL4 OF FF E4 9E FE 22 00-00 08 68 82 04 24 75 B1)...... - $u.

g18828 52 85 AR 51 75 C7 AR 75-C7 55 75 AA 48 C2 86 CZ2|R..Qu..u.Uu.@...

918838 67 75 89 11 12 88 CB E5-7E B4 5A 6D E5 7F B4 AS|.u...... -

918048 08 E4 F5 7E F5 7F 92 B84-38 80 14 75 8D 0@ D2 BE|...™....8..u....

618656 20 8F @9 30 BO Fa 75 88-00 62 6% 3n 62 84 24 c2| ..@..u....:z..5.

g1@a6e B1 D2 B1 28 B1 13 38 B1-FD 12 84 1F C2 B1 12 B84)... .. o

918878 1F D2 B1 12 64 1F 39 B1-02 80 DO 43 A8 88 75 8D |...... B....C..u.

918088 68 D2 BE 12 63 D4 AF 23-12 B7 3B ¥F 83 12 &7 3B|....... - J-

918098 7F 26 12 87 3B 12 86 F3-BF 5A 39 12 86 F3 €2 BE|.&..;....29.....

g180A8 BF A5 084 C2 65 80 30 BF-AA B84 D2 65 B8 29 BF AB)...... B...... ).

G108 OB AF 23 12 88 AF 12 B3-26 62 81 D? BF AB 15 75)..#..... [ u

g188Cc@ 7B 5A 75 7C AS 75 F¥D 55-75 VE AA 85 23 F¥F 12 @8 |{Zu|.ujUu™._#...

918808 CB B2 099 OB 62 B4 24 12-086 F3 BF 2D 12 86 F3 8F |...... L

B188EA 2E 12 86 F3 8F 2F 12 B6-F3 8F 38 12 686 F3 8F 31)..... o801

g188F8 12 86 F3 BF 32 12 86 F3-8F 33 12 06 F3 BF 34 12)....2....3....4.

gi1@168 086 F3 BF 35 12 86 F3 8F-3B 12 86 F3 8F 3C 12 B6)...5....;....4..

818118 F3 8F 3D 12 66 F3 8F 3E-12 86 F3 8F 3F 12 86 F3|..=....>....%...

918128 8F 40 12 86 F3 8F 41 12-06 F3 BF 42 12 06 F3 BF|.B....A....B....

g18138 36 12 86 F3 8F 37 12 B6-F3 8F 3B 12 86 F3 8F 39|6....7....B....9

g18148 12 86 F3 BF 3A 12 86 F3-8F 44 12 06 F3 BF 45 12)....:....D....E.

g1@158 086 F3 BF 46 AF 23 12 B8-AF 30 @5 65 12 62 F1 80)...F.#...8......

018168 78 E5 44 30 EO 37 7F 868-12 089 79 8F 43 E5 43 28 |x.DO.7....y.C.
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Xeltek SUPERPRO 5000E:

0000FFEQD FF FF-FF

Q000FFFQ__FF FF EF EE FF EF EE FE-FF EE FF EF EE FF EF
00010000 2 00 1E 03 26 S5A& T7E 00-7C 03 7D E& 12 07 7B
00010010 E4 3F FF E4 SE FE 22 00-00 00 00 02 04 24 75
00010020 52 85 AR 51 75 CT7T AR 75-C7 55 75 AL 40 C2 06
00010030 07 75 8% 11 12 0& C8 ES5-TE B4 5A 0D E5 7F B4
00010040 08 E4 F5> 7E F5 7F 02 04-38 80 14 75 8D D2
00010050 20 &F 09 30 BO FA 75 B88-00 02 04 34 02 04 24
00010060 B1 D2 B1 20 B1 13 30 B1-FD 12 04 1F C2 Bl 12
00010070 1F Bl 12 04 1F 30 B1-02 80 DO 43 AE 88 75
00010080 0O 8E 12 03 D4 AF 23-12 07 3B TF 03 12 07
00010080 7F 12 07 3B 0& F3-BF 5A 12 06 cz
000100RA0 BF 04 C2 05 80 30 BF-AA D2 05 80 28 BF P £ T e
000100B0 OB 23 12 08 AF 12 03-26 02 01 D9 BF A48 135 . . e u[]
000100C0O 7B 75 7C A5 75 7D 55-75 TE RA 85 23 TF 12 {Zu| .u}lua~. . ¥
000100D0 C8 09 0B 02 04 24 12-06 F3 2D 12 06 F3 - § .- .1

lA.ddress: 00010000H I-C:hecksum: 01037C41H [/]Buffer clear at IC Change
[[]Buffer clear on data load

IBuffer: range: 00000000H - DQO0010SFFH Buffer save when exit

[ Locate] [ Copy ]l Fill ll Search]’ Search Next ]’ Radix ]l Swap ]

[<L>T\mcu/ |
[ Duplicate ] | oK

ZLG SmartPRO 5000U:

£ APROM/Dwi Fluh
&) LOROM
© CONFG
mm !M M umm [ ecubu] [Aids.) | ibuss) [Z5as]
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2.3 CONFIG Setting

After the ISP code is loaded, open the CONFIG Setting window and select "MCU will
boot from LDROM”. (There CONFIG setting is not required for W78E516D/058D.)

Hi-Lo ALL-100A:

Messages:
— Configh
Data Flash enable : |1: Data Flash disabled. =l
Chip lock enable : |1: Unlock. j
MOWVC lock enable : |1: MOVC lock disable. -
CONFIG boot select:
— Configl
CONFIG high byte of Data Flash starting address : IF
— Config2
CONFIG brown-out reset enable : |1: Brown-out reset j
CONFIG brown-out voltage select: |11: Brownout voltage is 2.2V j
COMFIG brown-out detect enable : |1: Enable brown-out. j
— Config3
CONFIG oscillator selection bit : |1: Crystal. resonator. or external clock input. j
Internal RC oscillator frequency select: |1: 22 1184MHz j
Clock filter enable : |1: Enable clock filter. j
Reducing oscillator gain : |1: 24MHz™48MHz. j
Enable 6T mode : |1:12T. =l
CONFIG Watchdog Timer enable - |1: Disable Watchdog Timer. -

W ID Check [ Insertion Test Read || Close ||

© 2015 Nuvoton Technology Corp.
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Xeltek SUPERPRO 5000E:

F ™

Pagell | Pagel | Pagel

CHBDA[7]: F

CBE : Config boot select

0=k{CTT will boot from LDROH d
MOYCL : MOYC lock enable

| 1=MOVC lock dissbls - |
LOCE : Chip lock enable

| 1=Unlacked -
DFEN : Data Flash enable

| 1=Ditat Flash disabled - |

CURE ][ EE |
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ZLG SmartPRO 5000U:

Sf:tti.ng

CONFIG boot select

MCU will boot from LDROM [v]

MOWC lock enable
MOV C lock disable

Chip lock enable
Unlocked

Data Flash enable
Diata Flash disabled

Enable 6T mode

Reducing oscillator gain

Clock filter enable

Oscillator selection bit

CONFIG Watchdog Timer enable

Internal RC oscillator frequency select

CONFIG high byte of Data Flash starting address  |fp

COMNFIG brown-out detect enable

Enable brown-out

]

COMNFIG brown-out voltage select

2.2V

]

CONFIG brown-out reset enable

Brown-out reset

Disable Watchdog Timer
12T

24MHz~48MHz

Enable clock filter

22.1184MHz

(]

Crystal, resonator, or Exter[v]

| setting |

| cancel |

2.4 Executing Programming

User can load their own user code in APROM or leave it blank. After the completion of the
above steps, user can execute the entire programming. User will be able to use ISP function
through Nuvoton ISP tool after programming is finished.

2.5 Other Notices

AN8002

Each Universal Programmer supplier has different ways to load code and set CONFIG. This
Application Note cannot enumerate the examples. If any operation question, please check the
User Manual for each Universal Programmer manufacturer.
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Revision History

Revision Date Description
1.00 Jan. 13, 2014 Initially issued.
1.10 Apr. 30, 2015 Update the hyperlink for Nuvoton ISP-ICP Programmer vX.xx.

Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any mal-
function or failure of which may cause loss of human life, bodily injury or severe property damage. Such
applications are deemed, “Insecure Usage”.

Insecure Usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and
other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to Nu-
voton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities
thus incurred by Nuvoton.

Please note that all data and specifications are subject to change without notice. All the trademarks of
products and companies mentioned in this datasheet belong to their respective owners.
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