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1 Introduction

ISP is the acronym of In-System Programming, and ICP is the acronym of In-Circuit Programming. Both these
two programming methods make it possible that the user can update the application code under the software
control without removing the mounted MCU chip from the actual end product. The tool “Megawin 8051 ISP-ICP
Programmer”, see the following picture, integrates these two functions into a USB stick. That is it can function as
an ISP Programmer and an ICP Programmer. In addition, because the programming data to be programmed to
the target can be saved in the programmer’s non-volatile storage, this programmer is able to work stand-alone
without host (PC) intervention. This feature is especially useful in the field without a PC.

Picture of the ISP-ICP Programmer

Green LED ISP-key Red LED

ICP Interface ISP Interface USB LED USB Plug
4: SCL 4: (N/A)
3: VCC 3: VCC
2: SDA 2: DTA
1: GND 1: GND

1.1 Two-in-One Functions

ISP Programmer

When acting as an ISP Programmer, it functions like a bridge between the host, which provides the new
programming data, and the target MCU, which has the loader program running inside. The loader program is the
so-called “ISP-code” and should be pre-programmed in the ISP-memory of the target. When powered on, the
target boots from the ISP-memory and executes the ISP-code to check if the ISP operation is requested. If the
ISP is requested, the target receives the programming data from the Programmer and programs into the AP-
memory by in-system programming method. After ISP processing is completed, the target will re-boot from the
AP-memory to run the new application code when the Programmer is plugged out of the target; If the ISP is not
requested, the target will directly re-boot from the AP-memory for normal running of the application code.

ICP Programmer

When acting as an ICP Programmer, it actually functions fully like a universal programmer except it adopts a
serial interface with only four pins used for programming. So, there is no need to have a loader program
embedded inside. It provides all the programming functions which a universal programmer can support, such as:

(1) erase the device,

(2) program the device,

(3) verify the device, and

(4) program all the device H/W options, including the security bits.

This document information is the intellectual property of Megawin Technology Co., Ltd. 3
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1.2 Comparison between ISP and ICP

The following table shows the comparison between ISP and ICP and the parts that support them.

Compared Items ISP ICP
MPC89L(E)51/52/53
MPC89L(E)54/58/515
MPCB82L(E)52 Note?
Parts that support ISP or ICP MPCSZL(E)I\?‘} ) MPC826516N0te1
MPC82G516"*" MG84FL516
MG84FL54
MG84FL516"°""
Erase, Program and Verify Yes Yes
Update target’'s H/W option Partial or None Yes
Interface GND/DTANCC"? GND/SDANCC/SCL"?
Chip configuration before using ISP-code pre-programmed Not Need
ISP or ICP & HWBS enabled

Note:
1. So far, only the MPC82G516 and MG84FL516 support both ISP and ICP.
2. ISP interface always uses P3.1 as DTA pin while ICP interface uses dedicated SDA and SCL pins.

This document information is the intellectual property of Megawin Technology Co., Ltd.
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2 Chip Confiquration for ISP

To use the ISP function, the user should configure the target MCU by the following two steps:

Step1:
Use a universal programmer or “Megawin 8051 Writer” to configure ISP-memory with 1K bytes (or 1.5K bytes for
MPC82L(E)54 ) and make HWBS (or HWBS2) option enabled.

Step2:

Program the Megawin-provided standard ISP code in the [(3) Target ISP-code] folder into the ISP-memory. Note
"ISP_Code_v5.00.bin" is for MPC89/82-series MCU, and "ISP_Code_v5.00_MG84.bin" is for MG84-series

MCU.

Note:

To let users easily use the ISP function, the Megawin 8051 products will have the following factory setting:
(1) ISP-memory is configured with 1K (or 1.5K) bytes and “HWBS” option is enabled.

(2) The Megawin-provided standard ISP-code is pre-programmed.

So, the user has no need to do the chip configuration before using the ISP function.

*** Contact Megawin for detailed product information.

This document information is the intellectual property of Megawin Technology Co., Ltd.
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2.1 Using the “Meqgawin 8051 Writer” for Chip Configuration

Please follow the steps (also shown in the following picture):

Step1: Select the Part No.
Step2: Select the Programming Area: ISP-memory.
Step3: Load the ISP code to the Writer’s buffer.

Step4: Configure the MCU’s H/W Option: select 1KB (or 1.5KB for MPC82L(E)54) for ISP-memory and enable
HWBS or HWBS2.

Step5: Click “Auto” and select “Program Option”, then click “Run” for auto programming.

—Stepad: .
Load the ISP code, rStept: Step2: _
"ISP_by_COM.BIN" Select Part No. Select Programming Area

< Megawin 8051 Woter (v3 80}

£ Y » MEGAWIN
—d

MAKE YOI WIN

Programming Area
Part Number || MPC39L 54 " AP-memory + [TAP-memory

- Binary Code Buffer
Load File ) 00000000 80 00 75 81 50 D2 BD D2 BI 11 24 30 00 08 75 E5 ..u.F....§0..u. Erase
Bl Chck |

00000010 00 75 E7 20 &0 FE 11 36 (2 8% €2 B0 €2 99 €2 08 u. 6. ..
Save *MPI || |00000020 51 20 50 FE D2 BO D2 Bl C2 00 72 26 20 B0 G4 00 §- .0 10 X N——
— 1 |oooooo30 D8 FA 22 D2 0022 7589 12 74 16 75 00 75 A . *f0lau7ld g
Save Euffer || (00000040 77 7F 55 31 BS 20 B0 OC 71 D4 DA EE 75 E5 00 75 w Ui, g .u. u
00000050 E7 20 B0 FE 78 DA €2 8¢ 75 89 11 75 BC 0D 75 8A . _x u. i Program
Dump Target || |0UDDD0G0 00 C2 8D 80 02 21 2E 20 BO FD 30 B0 FD D2 8C 20 ... i
e | s MERERGE ARG RV ESE T | T [ e
_______ too. 1. erify E f .
Get Checksum | | 00000090 E5 37 70 04 75 36 00 E5 84 C3 04 05 40 10 €3 E5  7pu6. .. @ Click the 'Auto®and
DOOOODRO B¢ 13 F5 36 E5 @4 13 F5 20 €3 74 00 95 30 €3 24 select 'Program Option
Tnsext 13P-code | | |DOOO00ED 03 F5 30 £5 36 34 00 F5 36 80 03 75 30 FE 75 89 et

HW Option
[8P-memory
- "hole-chip Program Read
Set: | |0:FB00-0:FEFE (1KB) | | Erocs Optinn Gt  Whols-chip Ersse
How: | v CheckID .
St Now: St Now: : Exit
[AP-memory MOVCL rr Iv Program Option
Set: | — IAPLE: | SE Fin rr Iv Eras Selact
LOCKE [ [ e W Blank Check  Program Option
ow: | 4PLE: | FZWDICR [ [~ rr
- Iv Program
If HWENT' i bled i
S Set  Now: I ol Ve
HWWIDL
@arl) :: ::
(%T%S) rr Clear Mesmge | Exit
File= CStmpiSP_Code_w5.00.BIN 'U |CodeSize= 091 Butes |ChsckSum=Dx9&53
Stepd:
Configure the MCU's HIW Option
This document information is the intellectual property of Megawin Technology Co., Ltd. 6
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2.2 Using the “Hi-Lo ALL-11 Programmer” for Chip Configuration

Step 1. Configure the H/W option: Enable HWBS and select ISP Address

(1) For MPCB89L(E)51/52/53: select 0x3800-0x3BFF (1K bytes for Megawin-provided ISP code)
(2) For MPCB89L(E)54/58/515: select 0xF800-0xFBFF (1K bytes for Megawin-provided ISP code)
(3) For MPCB82L(E)52: select 0x1C00-0x1FFF (1K bytes for Megawin-provided ISP code)
(4) For MPCB82L(E)54: select 0x3800-0x3DFF (1.5K bytes for Megawin-provided ISP code)
(5) For MPC82G516: select 0xFC00-0xFFFF (1K bytes for Megawin-provided ISP code)
(6) For MG84FL54: select 0x3C00-0x3FFF (1K bytes for Megawin-provided ISP code)

)

(7) For MG84FL516: select 0xFC00-0xFFFF (1K bytes for Megawin-provided ISP code)

See the following example:

For MPC89L(E)51/52/53:

{1y WPGM51.EXE -( V5.53)

F.": L F2l o
Read Auto Blank

=
A
Compare

= L}
Erase ConFig

Frogram | Werify

Device-

Mfr.: MEGAWIN

Type (A MPCBIL51A

Adaptor: None

Select ISP Address

O base addr.: LPT1 (3BC)

— Target Zone (Byte Wide) :

Device Start: 00000000 Device End: 00003BFF s i

- - \/

Buffer Start: 00000000 Buffer End: |00003BFF ISP Address (Option bits) [
Buffer Checksum: 0000 [~ Lock CJ36003BFF [
Buffer Status : PC Memory Buffer Size(Bytes): 1024K [ =B 3400-3BFF

3800-3BFF
[~ MOVCL  |NOME
 F Hwes )
/ [~ ENGT
Enable HWBS M)
[~ FZWDTCR
Read ” Program ” Erase ” Ok ” Cancel ”

This document information is the intellectual property of Megawin Technology Co., Ltd.
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Step 2. Load the “ISP code” to the Programmer’s buffer

As the following figure, select “Load File to Programmer Buffer” to load the ISP code into the Programmer’s buffer.

WPGM51.EXE--( ¥5.53)
ISIEN Edit Device Operation  Setup  About

Load File to Programmer Buffer 22 B = L __J
Save File from Frogrammer Buffer m | Verify | Compare | Erase ConFig
Load Frogrammer Configuration
Save Programmer Configuration vice
Enable Job Function
Ewit
B4 AR TR TR TR
Adaptor: None
O base addr.: LPT1 (3BC)
Target Zone (Byte Wide])
Device Start: 00000000 Device End: [00003BFF
Buffer Start: 00000000 Buffer End: [00003BFF
Buffer Checksum: 0000
Buffer Status : PC Memory Buffer Size(Bytes) : 1024K

Load File To Programmer Buffer

This document information is the intellectual property of Megawin Technology Co., Ltd.
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Step 3. Change the “Buff start” to the ISP start address

(1) For MPC89L(E)51/52/53: change to 0x3800
(2) For MPC89L(E)54/58/515: change to 0xF800
(3) For MPC82L(E)52: change to 0x1C00

(4) For MPC82L(E)54: change to 0x3800

(5) For MPC82G516: change to 0xFCO00

(6) For MG84FL54: change to 0x3C00

(7) For MG84FL516: change to 0xFC00

~ ~—

Note: Hi-Lo will support MPC82G516, MG84FL54 and MG84FL516 in the future.

E WFGMO1.EXE--( ¥5.33)
File Edit Device Operation Setup

o fal L e e Z = L
Read Auto Blank Frogram | Werify | Compare Erasa ConFig

Programmer Status

Device

Mfr. : |MEGAWIN

Type : (MPCBILE1A )

Adaptor : INone

!0 base addr.: LPT1(3BC) | Change the “Buff start”

- — Target Zone (Byte Wide) ;
Device Start: 00000000 Device End: 00003BFF
Buffer Start: 00000000 Buffer End : {OOOOSBFF
Buffer Checksum: 0000 File Format
Buffer Status : iP_(fﬁemory Buffer Size(Bytes) : |10?2_4_K_ File Formats : _File Status -
,
Intel HEX — \ Filestart: [g0000000 |
MOTOROLA S Record v |
File end: [0000FFFF |
~Unused Bytes :
@ Don't Care CBUff start: !00003800 |D
00 1 “EE
oK " Cancel "
This document information is the intellectual property of Megawin Technology Co., Ltd. 9
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Step 4. Click the “Auto” button to program the ISP code and H/W option into 8051

SR it e =5 u;;ﬁ
PBrogram | Yerify | Compare Erase ConFig

Device \
Mfr.: MEGAWIN :
_|Mfr.: MEGAWIN Type: MPCRILG1A
Dries IMECIES Serial No. : OFF ]
Adaptor: None Counter'i
IO base addr.: LPT1 (3BC) [ [ 1D check
[ — Target Zone (Byte Wide) | [v Erase Device
Device Start: 00000000 Device End: 00003 1~ Blank check
Buffer Start: 00000000 Buffer End: 00003| I
= i = 1 ¥ Program
Buffer Checksum: 0517  Verify
. eri
Buffer Status: PC Memory Buffer Size(Bytes): 1 ~ Config
-

10
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3 Install the ISP-ICP Programmer

3-1 Install the Driver

Plug the ISP-ICP Programmer into the PC’s USB port, and do as follows when the monitor shows a prompt about
new hardware found.

1) Select No, not this time, click Next.

2) Select Install from a list or specific location, click Next.

3) Select Search for the best driver in these locations and Include this location in the search, click Browse.
4) Locate the driver folder [(2) PC-site Driver], click OK.

5) Click Next. The driver installation starts.

6) Click Finish when the installation completes.

To check if the Programmer was correctly installed, follow the listed steps:

1) Open the My Computer folder.

2) Open the Control Panel folder.

3) Open the System.

4) Click on the Hardware tab at the top of the dialog box, then click on the Device Manager.

5) Click on the plus sign in front of the Universal Serial Bus Controllers to check the device listing.

If the installation was completed successfully, you may find an entry, Megawin 8051 ISP-ICP Programmer, in the
listing.

3-2 Install the AP

Run “Setup.exe” (in the [(1) PC-site AP] folder) to install the application program for the ISP-ICP Programmer on
your PC. Using its default installing setting, you will find the item “Megawin Utilities \ Megawin 8051 ISP-ICP
Programmer (v?.??)” appearing in the Windows START-menu.

(Note: the v?.?2? means the current version and may be upgraded in the future.)

This document information is the intellectual property of Megawin Technology Co., Ltd. 11
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3-3 Introduction to GUI of the PC-site AP

GUI means “Graphic User Interface” of the Application Program running in the Windows.

The PC-site software AP (Application Program) integrates both functions of the ISP Programmer and the ICP
Programmer. The first thing the user needs to do is to select the “Programmer Type” when the AP is opened. See
the following figures for these two programmer types.

ISP Programmer Type

Select Programmer Type
as ISP

ltems for ISP

P Megawin 8051 ISE-ICP Programmer (¥5.30)

7 F MEGAWIN i 7 ) 4
RAEERE ——— = = e
U r~ u - i
F T MCL Part M Update HWW Opt
rogrammer Type art Mo pdate ptian Load File Usiite Tegsl
® I15P ¢ ICP | ||MPCRILEST || © g
i o i
Programming Area— | |MPCRSL(E )52 Save * WP Update Programmer
(= i MPCEALES3 '
MPCBQLEE%M Exit Dump Target Infa
HA Ciption Setting mﬁgggﬂgg%
ISP-
m|em°“' MPCBL(E)S2 | lwvEnw r -
Set: MPCE2ZLE )54 I B
MPCE2G516 F&WBD-L ~ r
|AP-memary WMGEB4FLo4 ’ [ B
. MGE4FLS 16 HWPS I~ B
Set: AP = 4 0-7 r -
Binary Code Buffer
This document information is the intellectual property of Megawin Technology Co., Ltd. 12
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ICP Programmer Type

Select Programmer Type
as ICP

ltems for ICP

B Megawin 8051 ISP-ICE Programmer (¥5.30)

B | e vouwiN

Programmer Type
ISP @ TP

Pragramming Area

Update HWY Option
" Mo " Yes

MCL Part Na
IMPCE2G516 |

MGE4FLE15

@ AP (AR ISP AP+HARP  ( AP+AP+ISP
HAN Ciption Setting
|SP-memory
.y |(NA) J [ HWERNWY
= HAMWIDL
|AP-memory a1
set: [FF 14PLB: [(NA) sy

Binary Code Buffer

Load File Update Target
Save ™ MPJ Update Programmer
Exit

[ LVFWP [ HWEBS2

[ ENLVRC [ ENLVRO

[ HWBS [ ENROSC

[ 5B [ WDSFWP

[ LOCK B

[ QsCON [

13
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3-3-1 ISP Programmer GUI for MPC89-series

Select ISP Programmer

Select MPC89-series

B Megawin 8051 ISP-ICP Programmer (¥5.30)

MAKE YOL WIN

Programmer Type — - MCU Part Mo Update HAW Option )
Load File Update Target
cIcP | [MPceILE)st C @
Prograrmming Area Save * MP. Update Programmer
(o i i
Exat Dump Target Info
HAY Ciption Setting
ISP-mema
i | HWENWY [ FZWDTCR [
Set: AL [ OSCON r
MPCB2G516 (Dor 1) [ ENET [
IAP-rmemory WMGE4FLES ' ] [~
. MGE4FLS16 HWPS ] ~
Set AP s— (0-7) - -

Binary Code Buffer

About the H/W Option Setting

The user should always configure proper H/W Option before clicking “Update Target” or “Update Programmer”.

FZWDTCR:
[enabled]: The WDTCR register will be initialized to its reset value (0x00) only by power-on reset.

(For example, if WDTCR=0x2D, it still keeps at 0x2D rather than 0x00 after RST-pin, S/W or WDT
reset.)

[disabled]: The WDTCR register will be initialized to its reset value (0x00) by all reset (including power-on,
RST-pin, S/W and WDT reset).

OSCDN:
[enabled]: If the XTAL frequency is less than 25MHz, this option can be enabled to reduce the internal

oscillating gain for lower EMI.
[disabled]: Normal oscillating gain.

ENG6T:
[enabled]: MCU runs at 6T mode (6 clocks per machine-cycle, double speed compared to a traditional 8051)

[disabled]: MCU runs at 12T mode (12 clocks per machine-cycle, like a traditional 8051)

14
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3-3-2

ISP Programmer GUI for MPC82-series and MG84-series

Select ISP Programmer

Select MPCB2-series and

MGB4-series

I Megawin 8051 ISP-ICP Programmer (5.30)

MEGAWIN

MAKE YO WIN

Frogrammer Type
® [SP|T ICP

Programming Area
(& A (= [Af

HAY Ciption Setting
ISP-rmemary

Set:
|AP-rmemory

set: [FF 1A

Einary Code Buffer

MCU Part Mo

MGB4L518

= .

MPCEELE)S
MPCEIL

)
(E}52
MPCEILIE)SS
(E)54

T M M M

MPCBBL{E)5E

MPCRS (F1515

MPCB2L(E )54
MPCB2G516
MGE4FL54

MGE4FLETH

Update HAN Ciption
@ (&

HWWENWY

HwAMIDL
(Dor1):

HWHS
(-7

=

Load File Update Target ‘
Save " MP. Update Programmer ‘
Exit Durmnp Target Infa

= =
= =
(i ©
[ i
[ I
[ |k

About the H/W Option Setting

For these two series, the user can not update the H/W Option by ISP.

This document information is the intellectual property of Megawin Technology Co., Ltd.
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3-3-3_ICP Programmer GUI for MPC82G516

Select ICP Programmer

Select MPC82G516

I Megawin 8051 ISP-ICP Programmer (¥5.30)

IEGAWIN

AKE YOLU WIN

1~ Update HAW Ciption

Frogrammer Type ML Part Mo
5 Mo ® Yes

c1sp (@ 1cr ] ([

Programming Area
@ AR AR ISP O APHARP T AP+HAP+HSP

Load File Update Target ‘

Save " MP. Update Programmer ‘

Exit
HAY Ciption Setting
ISP-memo
i T HWENW  LYFWP I HWBS2
Set: |(NA4) - SRR T ENLVRC | ENLVRO
(D or 1) [ HWES [ ENROSC
IAP-rmemary ' [ 5B [ WDSFWP
: : HWPS [ LOCK I
FF NA :
Set: IAPLE : [(MA) (0-7) ~ OSC0N i

Einary Code Buffer

About the H/W Option Setting

The user should always configure proper H/W Option before clicking “Update Target” or “Update Programmer”.

ISP-memory:
Select the size you want.

IAP-memory:
Select the lower boundary address you want. For example, if 0x5A00 is wanted, then just key in “5A”, and the

IAP-memory lower boundary address will automatically displayed in the IAPLB box.

LVFWP:
[enabled]: Enable LVFWP (Low-Voltage Flash Write Protection) while IAP or ISP programming.

[disabled]: Disable LVFWP.

ENLVRC:
[enabled]: Enable hardware to generate low voltage reset when V30-pin voltage drops below 2.4V.

[disabled]: Disable low voltage reset.

16
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HWBS:
[enabled]: When power-on, MCU will boot from ISP-memory if ISP-memory is configured.

[disabled]: MCU always boots from AP-memory.

SB:
[enabled]: Code dumped on a universal Writer or Programmer is scrambled for security, but Device ID can be

read normally. It is strongly recommended that the LOCK should also be enabled when SB is enabled.
[disabled]: Not scrambled.

LOCK:
[enabled]: Code dumped & Device ID read on a universal Writer or Programmer is locked to OxFF for security.

[disabled]: Not locked.

OSCDN:
[enabled]: Oscillating gain is reduced down for EMI reduction.

[disabled]: Normal gain.

HWBS2:
[enabled]: Like HWBS, the reset from RST-pin can also cause MCU to boot from ISP-memory.

[disabled]: Where MCU boots from is determined by HWBS.

ENLVRO:
[enabled]: Enable MCU to generate low voltage reset when VDD-pin voltage drops below 3.7V.

[disabled]: No low voltage reset.

ENROSC:
[enabled]: Enable built-in RC oscillator.
[disabled]: Disable built-in RC oscillator.

WDSFWP:
[enabled]: The special function register WDTCR will be write-protected except the bit CLRW.

[disabled]: The special function register WDTCR is free to be written by software.

HWENW (accompanied with arguments HWWIDL and HWPS[2:0]):
[enabled]: Automatically enable Watch-dog Timer by the hardware when the MCU is powered up.

It means that:
In the WDTCR register, the hardware will automatically:
(1) set ENW bit,
(2) load HWWIDL into WIDL bit, and
(3) load HWPS[2:0] into PS/2:0] bits.

For example:
If HWWIDL and HWPS[2:0] are programmed to be 1 and 5, respectively, then WDTCR will be
initialized to be 0x2D when MCU is powered up, as shown below.

WDTCR {\Watch-Dog-Timer Control Register)

7 6 3] 4 3 2 1 0
WRF = ENVY CLRWY WYWIEI P52 P51 P50
?591 /Pluacl ,Fload
1 HWWIDL HWP S[2:0]

[disabled]: No action on Watch-dog Timer when the MCU is powered up.
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3-3-4 ICP Programmer GUI for MG84FL516

Select ICP Programmer

Select MG84FL516

I Megawin 8051 ISP-ICP Programmer (¥5.30)

IEGAWIN

AKE YO WIN

Programmer Type MCLU Part Mo Update HVY Cption

Load File Update Target
C IsP (@ 1P| | (TRt C No @ Yes

*
Programming Area Save T MPJ Update Programmer

w AP lARP O ISP O APHAR O AP+APHSP

Exit
HAA Ciption Setting

[SP-memo

2 [ HWENWY [ HwWEBS [ ENLYRZ
Set: |(MNA) | S [~ HWBS2 " FAFPD

(Dor1): | 5B [ ENRCO
|AP-memary ' [ LOCK [ WOTRCO
: . HWPS [ LVvFWP [ WDTCR_\WP
Set: |FF IAPLE : [(NA : L
© (M (0-7): [ ENLYR1 i

Binary Code Buffer

About the H/W Option Setting

The user should always configure proper H/W Option before clicking “Update Target” or “Update Programmer”.

ISP-memory:
Select the size you want.

IAP-memory:
Select the lower boundary address you want. For example, if 0xX5A00 is wanted, then just key in “5A”. The IAP-

memory lower boundary address will automatically displayed in the IAPLB box.

HWBS:
[enabled]: When power-on, MCU will boot from ISP-memory if ISP-memory is configured.

[disabled]: MCU always boots from AP-memory.

HWBS2:
[enabled]: In addition to power-on-reset, the reset from RST-pin will also force MCU to boot from ISP-memory

if ISP-memory is configured.
[disabled]: Where MCU boots from is determined by HWBS.
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SB:

[enabled]: Code dumped on a universal Writer or Programmer is scrambled for security, but Device ID can be

read normally. It is strongly recommended that the LOCK should also be enabled when SB is enabled.
[disabled]: Not scrambled.

LOCK:

[enabled]: Code dumped & Device ID read on a universal Writer or Programmer is locked to OxFF for security.

[disabled]: Not locked.

LVFWP:
[enabled]: Enable LVFWP (Low-Voltage Flash-Write Protection) while IAP or ISP programming.
[disabled]: Disable LVFWP.

ENLVR1:
[enabled]: MCU to generate low voltage reset when VDD-pin voltage drops below LVD1.
[disabled]: No low voltage reset.

ENLVR2:
[enabled]: MCU to generate low voltage reset when VDD-pin voltage drops below LVD2.
[disabled]: No low voltage reset.

FAPD:
[enabled]: Enable Flash-Auto-Power-Down to save power while normal operating.
[disabled]: Disable Flash-Auto-Power-Down.

ENROSC:
[enabled]: Enable built-in RC oscillator (6MHz).
[disabled]: Disable built-in RC oscillator.

WDTRCO:
[enabled]: Enable the RC oscillator, and select RCosc as OSCin.
[disabled]: Disable the RC oscillator, and select XTALosc as OSCin.

WDTCR_WP:
[enabled]:
If CPU runs in AP-memory, the register WDTCR will be software-write-protected except the bit CLRW.
If CPU runs in ISP-memory, the register WDTCR will be software-write-protected except the bits CLRW,
PS2, PS1 and PSO0.
[disabled]: The register WDTCR can be freely written by software.

HWENW (accompanied with arguments HWWIDL and HWPS[2:0]):
[enabled]: Automatically enable Watch-dog Timer by the hardware when the MCU is powered up.

It means that:
In the WDTCR register, the hardware will automatically:
(1) set ENW bit,
(2) load HWWIDL into WIDL bit, and
(3) load HWPS[2:0] into PS[2:0] bits.
For example:
If HWWIDL and HWPS[2:0] are programmed to be 1 and 5, respectively, then WDTCR will be
initialized to be 0x2D when MCU is powered up, as shown below.

WDTCR {\Watch-Dog-Timer Control Register)

7 5] 5 4 3 2 1 1]
WRF = ENW | CLRW Wi P52 a1 P50
}Fset /Flgad }Fload
1 HWWIDL HWPS[2:0]

[disabled]: No action on Watch-dog Timer when the MCU is powered up.
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4 Use the ISP-ICP Programmer

4-1 Operation Modes

There are three operation modes for the ISP-ICP Programmer based on its connection conditions.

4.1.1 Mode-1: Connected between host and target system

In this condition, the ISP-ICP Programmer works with the PC-site AP being executed. Three main buttons can be
clicked: (1) The “Update Programmer” button, which is used to download the programming data (including Part
No., user’s application code and H/W option) into the non-volatile storage of the Programmer. (2) The “Update
Target” button, which further programs the new application code and H/W option into the Target MCU in addition
to those the “Update Programmer” button does. (3) The “Dump Target Info” button, which dumps the Target
Information Data described in Section 5.

The user should select correct “Part No.”, then click “Load File” to load the new application code, and configure
the H/W options (if have) before clicking the “Update Programmer” or “Update Target” button. The ISP-key can
also be used to start the ISP or ICP processing after the “Update Programmer” is completed. Of course, the user
may load the MPJ file (described in Section 4.4) to restore all the programming data to the GUI of the AP.

The following figures show the connection diagram:

(1) When the Programmer acts as an ISP Programmer, don’t power on the target system before connecting ok.
After connecting ok, then the user’s system can be powered on. At this time, the target MCU keeps running in the
ISP-memory for ISP processing. When ISP is finished, disconnect this Programmer from the target system to let
the target MCU run the new application code.

(2) When the Programmer acts as an ICP Programmer, the target system can be powered on before or after the
connecting. And the target MCU will automatically run the new application code without need of disconnecting
from the target system after ICP is finished.

The LEDs show the processing result. If ISP/ICP processing succeeds, the green LED will turn on, otherwise the
red LED will turn on.

When the Programmer acts as an ISP Programmer:

Target System
ISP PC
Targetmcu | '"terface Act as ISP Programmer

|

|

|

P2 2B
VDD ! (less than 30cm) « vee Y4 MEE;A WIN = USB
7
P3. 1 —PA—— cnp ISP Programmer o

vsglew

|

When the Programmer acts as an ICP Programmer:

Target System
ICP PC
Interf
TargetMCU | erece Act as ICP Programmer
! |
oCD_scLp—=¢L
— V2
VDD (less than 30cm) v - MEGAWIN = usB
7
OCD_SDA{—-SB2 ! enp ICP Programmer o
vssp—&
! |
| -
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4.1.2 Mode-2: Connected to host only

In this condition, the ISP-ICP Programmer works with the PC-site AP being executed and only the “Update
Programmer” button can be clicked. User can download the programming data into the non-volatile storage in

the Programmer for later stand-alone operation.

PC
ISP/ICP Programmer
s YL MEGAWIN o USB
&np ICP Programmer o Q

4.1.3 Mode-3: Connected to target system only

In this condition, the Programmer works stand-alone without the AP’s intervention.

(1) When acting as an ISP Programmer, connect the Programmer to the target system before the system is
powered up. Then, power on the system, and press the ISP-key to start ISP processing. The green and red
LEDs show the processing result. Now, the user can disconnect the Programmer to let the system start running

the new application code.

(2) When acting as an ICP Programmer, connect the Programmer to the target system at any time regardless of
the system’s power state. Then press the ISP-key to start ICP processing while the system is powered on. The
green and red LEDs show the processing result. And once the processing is finished, the system will

automatically run the new application code.

When the Programmer acts as an ISP Programmer:

Target System
ISP
Interf
TargetMCU | Merece Act as ISP Programmer
! |
! |
V2 2B
VDD —y—‘ VDD : (less than 30cm) § vee Y4 ME%AWIN o
P31 4 énp ISP Programmer
vVSSh—GND
|
|
When the Programmer acts as an ICP Programmer:
Target System
ICP
Target MCU Interface Act as ICP Programmer
| |
| |
OCD_SCLjf—+C—— 7
VDD _voD : (less than 30cm) \S;gé wﬂ%ﬁAWlN =
|
OCD_SDA—-SRA | 4 &np ICP Programmer o
— |
veslaewm
| |
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4-2 Act as an ISP Programmer

4.2.1 Download Programming Data to the ISP Programmer

How to download new programming data (including application code & H/W options) into the Programmer?

Step 1: Select “Programmer Type” as ISP Programmer, and select the wanted “MCU Part No”.

Step 2: Click “Load File”, both HEX format and BIN format are acceptable, and the code size is based on its
binary format.
For MPC89L(E)51/52/53, the maximum code size is 15K-1K=14K bytes, which includes IAP data.
For MPC89L(E)54/58/515, the maximum code size is 63K-1K=62K bytes, which includes IAP data.
For MPCB82L(E)52, the maximum code size is 8K-1K=7K bytes, which includes IAP data.
For MPCB82L(E)54, the maximum code size is 15.5K-1.5K=14K bytes, which includes IAP data.
For MPC82G516, the maximum code size is 64K-1K=63K bytes, which includes IAP data.
For MG84FL54, the maximum code size is 16K-1K=15K bytes, which includes IAP data.
For MG84FL516, the maximum code size is 64K-1K=63K bytes, which includes IAP data.
Where, “minus 1K” (or 1.5K for MPC82L(E)54 ) means subtracting the space of ISP-memory.

Step 3: Configure the wanted H/W Option. (Only available for MPC89-series.)
Step 4: Click “Update Programmer”.

Note: In Step 2, you can load an MPJ file (refer to Section 4.4), then Step 3 is not necessary.

4.2.2 Update the Target

How to update the target?
Step 1~3: The same as previous Step1~3..

Step 4: Click “Update Target”.

4.2.3 Dump the Contents in the Information Zone

How to dump the 256 bytes of target “Information Data”? (Please refer to Section 5)
Step 1: Select “Programmer Type” as an ISP Programmer.

Step 2: Click “Dump Target Info”.
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4-3 Act as an ICP Programmer

4.3.1 Download Programming Data to the ICP Programmer

How to download new programming data (including application code & H/W options) into the Programmer?
Step 1: Select “Programmer Type” as ICP Programmer, and select the wanted “MCU Part No”.

Step 2: Click “Load File”, both HEX format and BIN format are acceptable, and the code size is based on its
binary format.

Step 3: Configure the wanted H/W Option.
Step 4: Click “Update Programmer”.

Note: In Step 2, you can load an MPJ file (refer to Section 4.4), then Step 3 is not necessary.

4.3.2 Update the Target

How to update the target?
Step 1~3: The same as previous Step1~3..

Step 4: Click “Update Target”.
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4-4 The Megawin Project File (MPJ File)

In addition to the application code, the Programmer may program the H/W options to the target MCU at each time
the “Update Target” button (on the PC-site AP) is clicked or the ISP-key (on the Programmer) is pressed. And,
maybe the operating of application code depends on the H/W options (for example, EN6T), so the one who takes
the programming task must set the correct H/W options in addition to loading the correct application code. To
prevent from any mistake (for example, forget to set the correct H/W options), all the relevant programming
information should be saved together in one file, which we called the MPJ file.

4.4.1 Save to an MPJ File

The MPJ file includes all the relevant programming information appearing on the GUI, they are:

(1) Programmer Type,

(2) MCU Part No,

(3) Control of Update H/W Option,
(4) Programming Area,

(5) H/W Option Setting, and

(6) Binary Code Buffer.

Click the button “Save *.MPJ” to save all the programming information in an MPJ file, as shown below.

MAKE YOL WIN

£ Y ® MEGAWIN
4

Programmer Type —~ MCLU Part Mo Update HAN Cption
C ISP @ ICP ||[MPC82G516  +||  No @ Yes

Load File Update Target

*
Programming Area ( Save T MP Update Programmer

AP (T 1ARP @ ISP O APHAR  ( AP+IARPHISP

Exit
HAN Ciption Setting
—lZP-memo
L [ HyWENW [ LvPwP [ HWESZ
Set: |IFCO0~O<FFFF(1KB) = | AL T ENLVRC [ ENLVRO
- i v HWES ™ ENROSC
|AP-memary i [~ 5B [ WDSFWP
Set: [54  |APLE : [0x5A00 '(*DW?)S ]Eé%%EN F

Binary Code Buffer

3010 25 75 £1 19 12 03 £7 75

D 75 EL 17 F7 7 - o
0020 30 Bl Fa 70 04 DD FE c2 § Save In (I} |'C_'.'Tools j & i
0030 03 DD FE 30 B1 03 02 03 |
o EERUOE L L oh

BF & B Y |

0060 02 03 18 €2 &C 12 03 28 'E'CPU‘Z"HC'
0070 0% 28 8F 25 12 03 28 8F  |[DFPE2
0020 E3 75 ES 02 90 00 00 75 §
0090 75 FO 02 &4 E5 FO 70 OC
0040 04 75 E5 02 12 03 28 &F §
O0B0 0% 04 E5 83 BS 23 07 E3
00cO cé 75 2¢ 00 ci ET 75 E7
0opo E5 01 90 00 00 75 E1 17
O0ED 04 E5 28 25 EJ F5 23 E5

0110 C4 7F 4k 12 03 43 20 04 @ File Name (N): [82G516_isp Save (5)
D\ToolsVSP_Code_v& 00 BIN File Type: (T): {[Megawin Project Fils (*.MPY) | =l _ Cancel |
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4.4.2 Load an MPJ File

Click “Load File” and select Megawin Project Files (*.MPJ) to select the MPJ file you want. When the MPJ file is
opened, all the relevant programming information will be retrieved and restored to the GUI of the AP. The

following figure shows how to open an MPJ file.

win 8051 ISP-ICP Programmer (v5.30)

MEGAWIN

MAKE YOL WIN . — — - == —

- Programmer Type — - MCU Part No -~ Update HA Option— _
| LoadFile
@ ISP C ICP |||MPCBIL(E)ST || € Mo @ ves [

e —

Update Target

Programrming Area Save " MP. Update Programmer

Exit Dump Target Info

HAN Option Setting
i ISP-memao -

Set: [ 2 <] [ HWENW 2 !
| | HAWIDL [ II: J|:
AP y (Qoril): :

-MEmory [ i
= o HWPS -

set: [FF 1apLB: [104) A I -~

‘Binary Code Buffer

Search In (T): IQ Tools ﬂ ek Ev

IChBateh
SICPU-Z w140
SFE2
82(3516_isp. mpj

File Narne (M| Open (O}
File Type (T): [HEX Files (* HEX) | Cancel |
HEX Files (5HEX) I
Binay Files (*BIN

Select *.MPJ
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5 Information Zone

When the H/W option LOCK or SB is enabled for code security, there is no way to read out the contents of the
target by neither a universal programmer nor the ISP Programmer. For the purpose of user’s product failure
analysis in the future, a special Flash area called Information Zone is defined to be readable by only the ISP
Programmer even the target is locked or scrambled. The user may put some useful product information there for
future failure analysis, such as Product version, F/W version, manufacturing date code, .. and etc.

Note:

The Information Zone is just the name of the range where the ISP Programmer can read out data even the target
is locked or scrambled.

5.1 Definition of the Information Zone

The Information zone is defined in the 256 bytes just prior to the ISP-memory, as listed below.

For MPC89L(E)51/52/53, it is located at 0x3700~0x37FF.
For MPC89L(E)54/58/515, it is located at OxF700~0xF7FF.
For MPC82L(E)52, it is located at 0x1B00~0x1BFF.

For MPC82L(E)54, it is located at 0x3700~0x37FF.

For MPC82G516, it is located at OxFBOO~0xFBFF.

For MG84FL54, it is located at 0x3B00~0x3BFF.

For MG84FL516, it is located at 0xFBOO~0xFBFF.

An example of the Information zone of MPC89L (E)54/58/515:

0000£640h: €9 CB C7 €6 €5 C4 C3 €2 €1 €O BF BE BD BC BE BA ;
O000£650h: B9 BS E7 B6 BS B4 B3 B2 Bl BO AF AE AD AC AB AL ;
O000£660h: A9 A8 A7 A6 AS A4 A3 A2 A1 R0 9F 9E 9D 9C 9 94 :
0000£670h: 99 95 97 96 95 94 93 92 91 90 &F SE 8D 8C 8B 84 ;
D000£680h: 69 88 57 56 85 8¢ 83 82 51 80 7F 7E 7D 7C 7B 74 :
0000£680h: 79 78 77 76 75 74 73 72 71 70 6F GE €D 6C 6B 6 :
0000f620h: 69 68 67 66 65 64 63 62 61 60 SF SE 5D 5C SB 5L ;
D000£6b0h: 59 58 57 56 55 5¢ 53 52 51 S0 4F 4E 4D 4C 4B 44 ;
0000£6c0h: 45 48 47 46 45 44 43 42 41 40 3F 3E 3D 3C 3B 34 ;
O000£6A0h: 39 38 37 36 35 34 33 32 31 30 2F 2E 2D 2C 2B 24 ;
0000£6e0h: 259 28 27 26 25 24 23 22 21 20 1F 1E 1D 1C 1B 14 ;
0000£6f0h: 19 18 17 16 15 14 13 12 11 10 OF OE 0D 0C OF 04 ;
O000£700h: 2D 2D 2D 2D 2D 2D 2D 2D 2D 2D 2D 2D 2D 2D 2D 2D ; ——————————————— !
0000£710h: 49 6E 66 6F 72 6D 61 74 69 6F 6E 34 20 20 20 20 : Information:
0000£7z0h: 31 29 20 50 72 6F 64 75 63 74 20 54 79 70 65 3L ; 1) Product Type:
O000£730h: 3D 3E 20 55 52 43 SF 52 35 20 20 20 20 20 20 20 ; => URC_RS
0000£740h: 32 25 20 4D 66 67 2E 20 50 6C 61 6E 74 34 20 20 : 2) Mfy. Plant:
0000£750h: 3D 3E 20 47 75 6D 69 2F 4B 6F 72 65 61 20 20 20 ; => Guwi/Korea
O000£760h: 33 29 20 4D 66 67 2E 20 44 61 74 65 34 20 20 20 ; 3) Mfg. Date:
0000£770h: 3D 3E 20 32 30 30 36 2F 30 31 2F 30 31 20 20 20 ; =» 2006/01/01 Information Data
O000£780h: 34 29 20 46 2F 57 20 56 65 72 73 69 6F 6E 34 20 ; 4) F/W Version:
O000£790h: 3D 3E 20 31 2E 30 30 20 20 20 20 20 20 20 20 20 ; => 1.00
0000f7a0h: 2E 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 ;

0000£7b0h: 2E 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 ;

0000£7cOh: 2E 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 ;

0000f7d0h: 4D 43 55 20 54 79 70 65 34 20 20 20 20 20 20 20 ; MCU Type:
0000£7e0h: 4D 65 67 61 77 69 6E 20 20 20 20 20 20 20 20 20 ; Megawin
O000£7£0h: 4D 50 43 38 39 4C 35 34 2F 35 38 2F 35 31 35 20 : MPCBOL54/58/515

i i i

Address ASCI type Text type

User can use any HEX editor
to edit his Information Data.
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5.2 Dump the Information Data

To view the Information Data in the Information Zone, click “Dump Target Info”. Now, the Information Data read
by the ISP Programmer will be displayed on the Binary Code Buffer, as shown below.

B Megawin 8051 ISP-ICP Programmer (v5.30) =
T : L
7 7 » MEGAWIN _ | 7%
L O T = = =
F T MCU Part M Update HAMA Cipti
TS T an o i A Load File Update Target
® |SF (" ICP h [E)51 e =
Programming Area Save ¥ MP.J Update Programmer
] (‘ i i " h
Exit [ Dump Target Info
HAN Option Setting
ISP-memo
Y ™ HWENW [ FZWDTCR / [
Set: | =] y [ OSCDN N
PASS | @ [ ENBT r
[AP-memory I I
. . Dump Information QK | [ [
Set IAPLE : - -

Binary Code Buffer

0010 49 6E &6 6F 72 6D 41 74 49 6F 6E 34 20 20 20 20 Information:
0020 21 29 20 50 72 6F &4 75 63 74 20 54 79 70 65 24 1) Product Type:
0020 3D 3E 20 55 52 43 5F 52 35 20 20 20 20 20 20 20 == URC_R5

o040 32 29 20 4D 66 67 2E 20 50 oC 61 6E 74 34 20 20 2) Mfgz, Plant:
0050 3D 3E 20 47 75 6D &9 2F 4B 6F 72 65 4l 20 20 20 => Gumi/Korea
0060 32 29 20 4D ad 67 2E 20 44 61 74 65 34 20 20 20 2 Mfg. Date:
0070 3D 3E 20 32 30 30 36 2F 30 31 2F 30 31 20 20 20 == 2006/01/01
0020 34 29 20 46 2F 57 20 56 65 72 73 69 6F 6E 34 20 4) F/Y Version:
0090 30 3E 20 31 2E 30 30 20 20 20 20 20 20 20 20 20 == 1.00

00D0 4D 43 55 20 54 79 70 65 34 20 20 20 20 20 20 20 MCU Type:
O0ED 4D &5 &7 61 77 69 &E 20 20 20 20 20 20 20 20 20 Megawin
O0F0 4D 50 42 38 39 4C 35 34 2F 35 38 2F 35 31 35 20 MPCRULS4/58/515
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6 Special Notes for ISP

For the ISP operation, the Target MCU’s P3.1 pin is used as the DTA pin. The best case is that P3.1 dedicates
itself to the ISP operation. However, P3.1 can has its normal function while not in ISP operation as long as the
user follow the rule:

When the ISP Programmer is not connected, the state on P3.1 must be logic-1 when the MCU is just
powered on.

It is because when the MCU is powered on and boots from ISP-memory, the MCU will check P3.1’s state to
determine which action will be taken: (1) keep running the ISP code, or (2) re-boot to run user’s application code.
If logic-0 is read, it means ISP operation is requested by the user, and the MCU will take action (1) for further ISP
processing. If logic-1 is read, the MCU will take action (2). During ISP processing, P3.1 functions for bi-directional
data transfer. It may output logic-1 or logic-0, and also, the ISP Programmer may send it logic-1 or logic-0. So,
the user should check if it is harmful to the device/component which is connected to P3.1.

The following figures show the restriction on typical applications of P3.1 if P3.1 also functions for DTA-pin of ISP.

Figure 1: Figure 2:
P3.1 is used to drive an NPN transistor. P3.1 is used to drive a PNP transistor.
Restriction: .. Restriction: .
R>=1K e R>=750 T
R pull up:~10K VCC ™. V_C_C
é 8051MCU )
SR _pull_up R_Load % iR :
p3.1 2 K PNP
8051MCU
“ ™
P3.1 — A Re NPN
3 i : ; R_Load
DTA DTA
Figure 3: Figure 4:
P3.1 is used to drive an LED. P3.1 is used as it original TXD function.
Restriction: (No restriction)
R>=510 if VCC=5.0V ST RS232
R>=330 if vCC=3.3V . VCC 8051MCU Transceiver
i UART's TXD
8051MCU LED I
'.... R
P3.1 AN
DTA ——  DTA
Figure 5: Figure 6:
P3.1 is pulled low. P3.1 is used to drive a high-impedance input.
Restriction: (No restriction)
R_pull low>300K
8051MCU
8051MCU
. P3.1 High-3
P3.1 ~— DTA Input
DTA
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7 Special Notes for ICP

When the Programmer is used as an ICP Programmer, the user can select any of the Target Programming Area.
This feature, however, is not available if acting as an ISP Programmer. In addition, if IAP-memory or ISP-memory
is included in the programming area, the corresponding memory space should be configured by properly setting
the H/W option regarding the IAP space and ISP space.

When chip was not locked previously, the user can individually re-program any area he wants. However, when
the chip had been locked previously, any re-programming will be inhibited. This is for security consideration.
It prevents from any re-programming of a code with the malicious purpose. So, re-programming must be inhibited
when chip has been locked.

Once the chip was locked, the only valid operation is to program a new code with Yes of “Update H/W Option” is
selected. Of course, you can also enable the LOCK bit again. See the following figure.

Select Yes to un-lock previous locked state

B Mesawin 8051 ISP-ICP Programmer (¥5.30)

Z Y ® MEGAWIN
d

MAKE YOI WIN

Programmer Type ML Part Mo Upldate HAN Ciption
C ISP @ ICP ||MPCB2GA1E ||| C No @ es

Load File Update Target ‘

Prograrmrming Area Save * MP. Update Programmer ‘

® AP (AP ISP (T APHIAR (T AP+HAP+HSP

Exit
HAN Ciption Setting
|SP-memaory
[ HWENWY [ LvFWWP [ HWBSZ
Set: |DxFCDD~DxFFFF(1KB]ﬂ HAAIDL [ ENLVRC [ EMLYRO
(Mor 1) [ HWES v ENRCSC
|AP-rmemary ' [ SB [ wWDSFwWP
. . HWPS v LOcK [
a0 [xB000 )
Set: IAPLE ;|0 0-7): B o=oni] -
Binary Code Buffer
0000 02 00 ¢3 D2 96 D2 97 22 30 94 FD 30 97 FD 00 OO ....... 0.0.... -~
0010 00 00 00 DD ¢2 94 00 00 DD 22 D2 97 30 97 FD OO ....vuu s o...
0020 00 00 DO DD OO0 c2 94 00D 0D 0O 22 2 96 00 00 OO ... ...
0030 D2 97 30 97 FD 00 00 0D 0D 00 00 D2 96 00 00 OO ..0.............
0040 00 00 DO 22 c0 EO0 CO 0D EF 75 00 08 c2 97 33 92 ... ... .. u....3
0050 96 00 00 00 OO0 00 OO0 D2 97 30 97 FD OO0 00 00 D5 ......... 0......
Q0AD 00 Ea c2 97 D2 94 00 00 0D OO0 00 0D DO 00 DO ED ... veoovn s
0070 22 D2 97 20 97 FD 30 95 04 7F FF 80 02 7F 00 QO "..0..0.........
00&0 00 00 c2 97 00 00 00 00 00 00 22 COED CO 00 75 ... ... .." ... 1

||D:\tmp\BE|51 ISP-ICP Programmeritest-Green7k hin Size = 7168 Bytes  |Checksum = Ox1AC3
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Revision History
Revision Description Date
v5.10  |Add auto-upgrade function for the firmware of the Programmer's MCU. 2007/06/23
(1) Update the included standard ISP-code:
"ISP_Code_v5.00.BIN": for MPC89-series & MPC82-series
v5.20 "ISP_Code_v5.00_MG84 BIN": for MG84-series 2007/07/17
(2) Update the driver to "OE6A030D_8051ISPICP_v3.00.inf" for Vista OS.
(1) Fix the AP bug: Firmware upgrade will fail if host uses OHCI chip set.
v5.30  |(2) For ICP Programmer, the user can select whether to update the hardware option | 2007/10/05
or not.
(1) Fix the AP bug: Wrong display in the H/W Option area when “MPC89E58.MPJ” is
loaded.
2008/01/24

v5.30a |(2) Modify description for HWENW. (Section 3-3-3 & 3-3-4)
(3) Correct description for ENLVRO, from 3.8V to 3.7V. (Section 3-3-3)

(4) Update Section 2.1.
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