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Revision History

Revision Description Date
v3.00 [The first formal released version. 2010/02/10
(1) Add new parts: N79E234(R)/235(R) and N79E822A/823A/824A/825A.
v4.00 |(2) Correct some GUI errors. 2010/04/01

(3) Update the document version to v4.00.

v4.01  |Update the document version to v4.01. 2010/04/30

(1) Update the Hardware Connection. (Section 2.1)
v5.00 |(2) Update the PC-site AP to v5.00. (The GUI display for "CONFIG Setting" becomes 2010/08/13
more user-friendly.)

Fix the HEX-to-BIN conversion error when the hex input file has a binary code size
more than 64K. (The application program is updated to v5.02.)

v5.02 2010/11/15
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1 Introduction

ICP is the acronym of In-Circuit Programming, which makes it possible that the user can update the MCU’s program
memory under the hardware control without removing the mounted MCU chip from the actual end product. The
USB-stick-like tool “8051 ICP Programmer”, as shown in the following picture, is used to perform the ICP function. It
uses a serial interface with only five pins for programming, not like the universal programmer, which usually uses a
parallel interface. In addition, since this tool can save the programming data downloaded from the host, it is able to
perform the off-line operation. This feature is especially useful in the field without a host.

Note:

The difference between ICP (In-Circuit Programming) and ISP (In-System Programming) is that ICP is implemented
by hardware control while ISP is implemented by software control of MCU itself. So, before updating the MCU chip,
ISP needs a software code (the ISP-code) pre-programmed in MCU’s LDROM to function as software control while
ICP doesn’t need any software code pre-programmed.

Picture of the “8051 ICP Programmer”

ICP Key
(For off-line operation, press to do 'Update Chip")

nuvoTon

:i | ICP Programmer

Green/Red LEDs
(To show ICP result)

— ICP Interface:

Pin-5: VPP (Programming voltage to 8051 MCU)
Pin-4: CLK (Serial clock line to 8051 MCU)
Pin-3: VCC (Power supply from target system)
Pin-2: DTA (Serial data line to/from 8051 MCU)
Pin-1: GND (Ground)

The ICP Interface

VPP: Programming voltage to the 8051 MCU. This voltage may be up to +11V for some MCU parts.

CLK: Serial clock to the 8051 MCU.

VCC: Power supply from the target system. In off-line operation, the Programmer is powered by the target system.
DTA: Serial data to/from the 8051 MCU.

GND: Ground.
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2 Hardware

2.1 Hardware Connection

The following diagram shows the hardware connection. Note the DIP-switch is used to isolate the application circuit
during ICP operation. Before starting ICP operation, the user should switch the DIP-switch to OFF state to avoid the
interference (coming from the application circuit) on DTA and CLK signals, and to prevent the application circuit from
being damaged by the programming voltage (+11V). After finishing ICP operation, the user may disconnect the ICP
Programmer and switch the DIP-switch to ON state for normal operation.

Target System

Tointernal €]
application €——
circuit 4_|
ON
DIP Switch
(See Notel)
- N M
Power ICP
8051 MCU T
Interface
(See /P15 VPP [ Nuvoton 8051 ICP Programmer
. v
Note2 ICP-Key
oe2) | bos CLK | o = \éﬂz:l
] [m]
(See \ VDD VCC| o > = VCC nuvoTon
Note3)————XTAL2 DTA (Less —=———=DTA ICP Programmer o
— P0.4 L ] than ——— GND
I——XTALl VSS GND ® 50Cm)

Note:

*1: The user should switch the DIP-switch to OFF state during ICP operation to avoid the interference (coming
from the application circuit) on DTA and CLK signals, and to prevent the application circuit from being
damaged by the programming voltage (+11V). After the ICP operation is finished, the switch can be switched
to ON state for normal operation.

*2: Refer to Section 2.2, 'ICP Interface’, for which pins are used.
*3: XTAL is not necessary during ICP programming.

©2010 Nuvoton Technology Corporation. All Rights Reserved. < Revision 5.02 > 5



NnuvoTon 8051 ICP Programmer
Es——

2.2 ICP Interface

See the following table for the pins used as the ICP interface.

Part No. Pins Used as the ICP Interface

DTA CLK VPP
W79E802A P0.4 P0.5 P1.5
W79E803A P0.4 P0.5 P1.5
W79E804A P0.4 P0.5 P1.5
W79E822B P0.4 P0.5 P1.5
W79E823B P0.4 P0.5 P1.5
W79E824A P0.4 P0.5 P1.5
W79E825A P0.4 P0.5 P1.5
W79E832A P0.4 P0.5 P1.5
W79E833A P0.4 P0.5 P1.5
W79E834A P0.4 P0.5 P1.5
WT79E2051A P1.6 P1.7 RST
W79E2051RA P1.6 P1.7 RST
WT79E4051A P1.6 P1.7 RST
W79E4051RA P1.6 P1.7 RST
W79E8213 P0.4 P0O.5 P1.5
W79E8213R P0.4 P0O.5 P1.5
N79E342 P0.4 P0O.5 P1.5
N79E342R P0.4 P0O.5 P1.5
N79E352 P1.6 P1.7 RST
N79E352R P1.6 P1.7 RST
N79E875 P0.4 P0O.5 P1.4
N79E875R P0.4 P0O.5 P1.4
N79E234 P0.4 P0O.5 P1.4
N79E234R P0.4 P0O.5 P1.4
N79E235 P0.4 P0O.5 P1.4
N79E235R P0.4 P0O.5 P1.4
N79E822A P0.4 P0.5 P1.5
N79E823A P0.4 P0O.5 P1.5
N79E824A P0.4 P0.5 P1.5
N79E825A P0.4 P0.5 P1.5
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3 Software

3.1 Install the Driver

This ICP Programmer has the USB-to-Serial bridge chip (PL-2303) built inside. When connected to host, it will
appear as a USB-to-Serial COM port in the System\Hardware\Device Manager. Before starting to use this
programmer, the user needs to install the driver in the host if the PL-2303 driver has never been installed in this host.
The user can also find this driver in the folder [(1) Driver].

Note: Don't plug the ICP Programmer to the host before the driver is installed.

3.2 Install the Application Program

The application program setup file is contained in the folder [(2) PC-site AP]. Using the default installation setting,
you will find the item “Nuvoton Tools \ ISP-ICP Utility, v?.??” appearing in the Windows START-menu after the
application program is successfully installed.

Note: ISP-ICP means this application program is designed for both the ISP Programmer and the ICP Programmer.

3.2.1 Main GUI for the Application Program

Select 'ICP' Load file for APROM buffer
for the ICP Programmer Select wanted Part No. and DataFlash buffer (See Note)

Nuvoton ISP-ICP Utility, v5.02

nuvoTonN

Two things included:
(1) Download Programmer
(2) Update the MCU chip

Programmer Type Part No. s °
c ISP [~ Gang| | [8051Famiy e ~]| | LoadFile Update Chip /_ Compare the MCU chip's
ISP by COM Port......... WT79E4051A & | o - contents with the loaded
. Download Verify Chi data in the buffers
........ Programmer P
Select Items to be Updated ° in'
- P . Programmer || . Show the MCU chip's
updated items [v APROM Set CONFIG bits Information ¢ gac e contents
when ¥ DataFlash |
U_pdat_e Chip = CONFIG Setting | Exit
is clicked
) ﬁ Download the
Click to show A-RCME e current GUI's setting
0000 0200 C3 2060207 22 M 06 FI 007 FO 0000 .. "0 0 .. ;
APROM buffer 0000000029600 000022D207 2097 FO OO ... ..." O . 4 into the programmer
0000 00 00 {0 €2 96 00 00 00 22 C2 96 00 00 00 ..... ... -
D297 30 97 FD 00 00 00 0000 00 D296 0000 00 O ...... ...
) 00000022 {0 EDCO OO EF 7500 08 C2 97 3392 ..." . u.. 3
Click to show 00000297 3097 FO OO 0D 00 D5  ...... 0. Show the
DataFlash buffer EE% %%%g%ﬁ%%% Eg gg g§ §§ QE §§ EE Bm e programming data
€0 E0 . = i
090 0008 [2 97 30 97 FD A2 96 33 00 00 0D (2 97 00 .. O 3. . downloaded in the
0040 00 00 0O 00 00 D5 00 EA FF D0 00 D0 EO 22 C2 96 ... .. programmer
00RO D2 97 30 97 FD 00 00 00 ¢2 97 12 96 00 00 00 00 0 .
00CO 00 00 22 7581 21 75 21 G0 12 00 ED 78 03 12 01 .."w iui... x
00D0 25 7E OO 7F 7D 12 01 54 12 01 28 7E 00 7F 70 12 %v. }..T..(~. }
O0E0 01 54 DB EA 7EOL 7F 77 1201 54 80 DF 78 03 12 .T ~. w..1 «x
O0FO 01 1F 1201 2512 01 2B 1201 31 7E 00 7F 7D 12 ... % +..1~. } v

File Name: |D:\tmp\8051 ISP Programmer\(g) test patternitest-Greendk bin

Information of _1{ Code Size: [4086 Bytes

the loaded file

Checksum: qu5735
Processing —T® Ready... &——— The COM port to which
status the programmer is to be
connected
Note:

To load code file, click '"APROM Buffer', then click 'Load File'
To load data file, click 'DataFlash Buffer', then click 'Load File'
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3.2.2 GUI for ‘CONFIG Setting’

CONFIG Setting
Click to set CONFIGO0 ——fcouﬁao ICDNFIG1 |
Click to set CONFIG1 = T s
—WDTCle'CkW —CBOV'IW G OVO—Bﬁs- —Resg v:-_..[Ja—B'iﬂ_"
(" Internal OSC 0 C0 @ 0
@ uC Clock . 1 l o 1 1
~CBOD git3. | Clock Fitter > ~ FOSC1 Bity: | FOSCO BitO’!
" Disable " Disable ® 0 C 0
| @ Enable | @ Enable | ® 1
Clock Source: ||ntemal OSC (11/22MHz) (according to FOSC1/0 and FS1)
Brownout Voltage: |2.4V (according to CBOV1/0 or BOV)
CONFIGO's Value: |OxED
CONFIG1's Value: |{]xFF

3.2.3 GUI for ‘Read Chip’

Read Chip

Click to show

DataFlash Content

Click to show —
DataFlash contents

Save APROM Contents |fShaw CONFIG

Save |—Show CONFIG contents
APROM/DataFlash
contents
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3.2.4 GUI for ‘Programmer Information’

To check the programming data downloaded in the Programmer, click the ‘Programmer Information’ button when the
Programmer is connected to PC. Note the ‘CONFIG Setting’ dialog box appears only when the CONFIG bits are to
be updated.

Programmer Information ﬁ‘

==« Programmer Type: 8051 ICP Programmer ===
£ Pagt NO:'W?QE4GS]ﬁi Downloaded Part No.

£t Downloaded code file for APROM

File Name: test-Greendk. bin Downloaded APROM code

Code Size: 4096 Bytes (End Addr= 0x0FFF),
Checksum: 0x67B3

*£% Diownloaded data file for DataFlash

File Mame: _00FF_128.bin

Data Size: 128 Bytes (EndAddr= 0x007F)
Checksum: Ox1FC0

Downloaded DataFlash data

Click to show downloaded CONFIGO
Click to show downloaded CONFIG1

CONFIGO CONFIG1
WDT Clock CBOVA CBOVO

C ( C & G

@ uC Clock ® 1 o 1 C

CBOD Clock Filter FOSC1 FOSCO

' _ C - @0 =

(@ Enable (@ Enable {= @ 1

Clock Source: ||mema| OSC (11/22MHz) (determined by FOSC1/0, FS1)
Brownout Voltage: |2.4‘u’ (determined by BOV or CBOV1/0)
CONFIGO's Value: |0xED

CONFIG1's Value: |0xFF
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3.3 Auto Synchronization of APROM/DataFlash Buffer

The buffer contents will be automatically synchronized with the physical file in the hard disk when the function button
‘Download Programmer’, 'Update Chip' or 'Verify Chip' is clicked, as shown below. So, the user needn’'t manually
reload the files for APROM buffer and DataFlash buffer when the physical files are updated externally.

Nuvoton ISP-ICP Utility, v5.02

NnuvoTonN
Programmer Type Part No. ;
ISP @ ICP [ Gang| || [8051 Family | Update Chip
" ISP by COM Port.......... |W79E4051A |

Download . .
Programmer Verify Chip

ltems to be Updated - - P
+ APROM These function buttons will rogrammer Read Chip

Y AP make the buffers synchronized, _ Information
v DataFiash

~ Y [ CONFIG.... CONFIG Setting ‘ Exit

|AF'ROM Buffer DataFlash Bul’ferl

TO000 02 00 C2 D2 9 Dz 97 22
0010
0020 00

g

g

g g

g 38
B3L8888838

9893838388

==l =] OO FEi

...... ", b-Buffer contents

8888882388
SENEFRSEZEEBERR

=] O =)
— = n

SEZ8x8E82E8S8
B EERBREREEES

o
=
=
o
[=]
(=]
[
[35]
-
L LY

ODE0 01 54 I8 EA
|00F0_01 iF 12 01 2

File Name: lID:\tmp\B051 ISP Programmer(g) test patternitest-Greendk bin |

Code Size: (4096 Bytes Phyécal file in
Checksumf|0x6755 the hard disk

Ready... | '

SERERHESEE3NEEEs
SEECSENEELTESRE
2YRERSENTEE3EENRS
HEFHEREESBEZREEgs
E5EZE5E8REBNRAEY
HB-EERE88S88888453
SR8R8RSS8E8WEEEE
SRR 28REVIBEEEESSE

o

=

\

D
1
D
E
5 12 0
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4 Operation Modes

4.1 On-line Mode

The system diagram for On-line Mode is shown below. In this mode, both the host and 8051 MCU are connected.
The user may directly update the 8051 MCU or download the programming data into the ICP Programmer for using
in the Off-line Mode. After updating the 8051 MCU, the user may disconnect the ICP Programmer and send a reset
signal to the 8051 MCU to make it re-start to run the new application code.

P
8051 MCU ol PC
ICP Interface
APPt, Nuvoton 8051 ICP Programmer
ICP-Ke
{ CLK { vpp B ¥ USB P::t
L VCC g N — G nuvoTon O | gUsE, =
i oTA | | === DTA ICP Programmer mi
—'— L = GND
\GND/

4.2 Download Programmer Mode

The system diagram for Download Programmer Mode is shown below. In this mode, only the host is connected.
The user may download the programming data into the ICP Programmer for using in the Off-line Mode.

PC
Nuvoton 8051 ICP Programmer

ICP-Key USB Port
] VF’PIZI —
=——— CLK nuvoTon o USB =
—— VCC P
——— DTA ICP Programmer O
——= GND

©2010 Nuvoton Technology Corporation. All Rights Reserved. < Revision 5.02 > 11




NnuvoTon 8051 ICP Programmer

?—

4.3 Off-line Mode

The system diagram for Off-line Mode is shown below. In this mode, only the 8051 MCU is connected. This mode is
especially useful in the field without the host. After the ICP Programmer has been downloaded, it can perform the
off-line operation. Press the ICP-Key to trigger an ICP operation to update the 8051 MCU. After updating the 8051

MCU, the user may disconnect the ICP Programmer and send a reset signal to the 8051 MCU to make it re-start to
run the new application code.

8051 MCU Power
ICP Interface

VPP Nuvoton 8051 ICP Programmer

CLK VPPIZI ICP-Key

VCC g > — o nuvoTon o

DTA == DTA ICP Programmer ]
=——o GND

GND '
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