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Introduction

This engineering bulletin describes how to perform in-circuit
programming (ICP) of the FLASH memory using monitor mode for the
MC68HC908GP32.

Two ICP methods are discussed here:

* Using the M68ICS08GP in-circuit simulator (ICS) with P&E
Microsystems software

» Using P&E Microsystems software with an external
communications circuit

ICP is a process where user code is programmed into the device’s
FLASH memory after the part has been assembled into the application.
ICP also allows the original users code to be erased and re-
programmed. This method can be used in development,
production/manufacturing, and in a field environment.
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NOTE:

Motorola’s current solution for ICP is the in-circuit simulators and P&E’s
software.

The software and ICS allow programming of the parts on the simulator
or in the target circuit via a MONOS ribbon cable. The software also
allows programming of the part, without the ICS, by using an external
communications circulit.

All the programming described here is accomplished by placing the part
into monitor mode. In this mode, erasing and programming are done
through a single-wire interface with the host computer.

The two ways to enter monitor mode are:

* The ICS provides the entry requirements into standard monitor
mode. These entry requirements must be implemented on the
target board if the ICS is not used.

» A second way to enter monitor mode, that does not require a high
voltage on the IRQ pin, is forced monitor mode. This mode does
not need to meet all the monitor mode entry conditions of the
standard monitor mode, but it does require the part to be blank
(erased).

This engineering bulletin describes how to connect the part,
communicate at different baud rates, place the part into monitor mode,
pass security, and erase and program the part. If the security code is not
known, the contents of the FLASH can’t be read, but the FLASH can be
erased and reprogrammed.

Information on the M68ICSO8GP can be found at
http://mcu.motsps.com. P&E Microsystems software can be
downloaded free from that company’s Web site.

All of the oscillators used in this engineering bulletin are the 4-pin
“powered” or “canned” type oscillators. Discussing all the different
vendors of crystals, ceramic oscillators, other required external
components, and component layout variables would be too extensive.
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ICP Using Use this procedure for performing ICP using the ICS’s MONO8 cable to
M68ICS08GP’s the target application.

MONOS8 Interface

1. Materials required:

a.
b.

C.

PC with P&E’s software installed (version 1.32 or higher)
M68ICS08GP simulator

Adapter/connector to connect the female end of the MONO8
cable to the target application

Pin assignment diagram (see Figure 1, Figure 2, and
Figure 3)

Monitor mode entry requirements (see Table 1)

Crystal oscillator on the target or from an external clock
source with a value from Table 2

Target board must have the ability to perform a power-on
reset (POR) not just a reset (required to enter monitor mode).

2. Connections (see Figure 4):

a.
b.

C.

d.

EB366

9-pin serial cable from PC to the ICS
5 volts to the ICS

MONOS8 cable (even pins) from J6 of the ICS to the target
board with these connections:

— MONO8 GND to the Vgg pin on the part

— MONOS8 RST to the RST pin on the part
— MONOS IRQ to the IRQ pin on the part

— MONO8 PTAQO to the PTAO pin on the part
— MONO8 PTA7 to the PTAY pin on the part
— MONO8 PTCO to the PTCO pin on the part
— MONO8 PTC1 to the PTCL1 pin on the part

— MONO8 PTC3 to the PTC3 pin on the part
Itis assumed that all Vpp and Vgg pins on the part are already
connected.
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3. Operation — Standard monitor mode entry:

a.

®© 2 o

.

Launch P&E’s WINIDE in the ICS08GPZ software.

Open desired file. (Demo file can be used for testing
purposes.)

Assemble/Compile the file (see Figure 8).
Plug in power to the ICS.

Turn on power to the target.

Launch the programmer.

From “Target Hardware Type,” select “Class 11" (see
Figure 9).

From “PC Serial Port Configuration,” select the PC port you
are using and the appropriate baud rate (see Table 2).

From “Target MCU Security Bytes,” select appropriate
security code (blank part = FF).

Select “Contact Target with these Settings...”

Follow the instructions in the “Power Down/Up Dialog”
windows.

Select appropriate algorithm for the part. The high-speed
algorithm will not work at 28,800 baud.

Double click on “Erase Module” — EM (see Figure 10).
Double click on “Program Module” — PM.

Record security bytes. This information can be seen by
quitting and then re-entering the programmer. The S19 record
will have the same security bytes as the part just programmed
as long as it is not changed. The security bytes consist of the
information stored in the interrupt vectors, $FFF6—-$FFFD.

4. Operation — Forced monitor mode entry:

a.

Forced monitor mode is not supported by this ICS. However,
this mode can be entered by using the procedure found in ICP
Using the External Communications Circuit (No ICS).

EB366
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ICP Using Use this procedure for performing ICP via an external communications
the External circuit in place of this ICS to the target application.

Communications ) )

Circuit (No ICS) 1. Materials required:

a. PC with P&E software installed (version 1.32 or higher)

b. Adapter/connector to connect the male end of the 9 pin serial
cable to the target application

c. The external communications circuit. Also needed is a 5-volt
power source to power this circuit (see Figure 5, Figure 6,
and Figure 7).

d. Pin assignment diagram (see Figure 1, Figure 2, and
Figure 3)

e. Monitor mode entry requirements (see Table 1)

f.  Crystal oscillator on the target or from an external clock
source, with a value from Table 2

g. Target board must have the ability to perform a POR not just
a reset of the part (required to enter monitor mode).

2. Connections (see Figure 5):

a. 9-pin serial cable from PC to the external communications
circuit

b. V+ pin of the RS-232 part to the IRQ pin of the part
c. Communication pin of HC125 to PTAO of the part
d. Target pin requirements:

— PTA7Y of the part to Vgg

— PTCO of the part to Vpp via a pullup resistor

— PTC1 of the part to Vgg

— PTC3 of the part to Vg (crystal frequency + 2) or Vpp via
pullup resistor (crystal frequency + 4). See Table 2.

— RESET has an internal pullup resistor.
e. Itisassumed that all Vpp and Vgg pins on the part are already
connected.
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3. Operation — Standard monitor mode entry:

>

Launch P&E’s WINIDE in the ICS08GPZ software.

Open desired file. (Demo file can be used for testing
purposes.)

Assemble/Compile the file (see Figure 8).

Apply power to the external communications circuit.

Turn on power to the target.

Launch the programmer.

From “Target Hardware Type,” select “Class IlI” (see

Figure 9).

From “PC Serial Port Configuration,” select the PC port in use
and the appropriate baud rate (Table 2).

From “Target MCU Security Bytes,” select appropriate
security code (blank part = FF).

Select “Contact Target with these Settings...”
Follow the instructions in the “Power Cycle Dialog” window.

Select appropriate algorithm for the part. The high-speed
algorithm will not work at 28,800 baud.

Double click on “Erase Module” — EM (see Figure 10).
Double click on “Program Module” — PM.

Record security bytes. This information can be seen by
quitting and then re-entering the programmer. The S19 record
will have the same security bytes as the part just programmed
as long as it is not changed. The security bytes consist of the
information stored in the interrupt vectors, $FFF6—-$FFFD.

4. Operation — Forced monitor mode entry:

a.

b.

Blank part with oscillator value from Table 2. See Figure 6.

— Remove connection to the IRQ pin from V+ of the external
communications circulit.

— No connections to PTCO, PTC1, and PTC3 are necessary
in this mode.

— IRQ has an internal pullup resistor.
Blank part with a 32.768-kHz oscillator. See Figure 7.
— Connect the IRQ pin to Vgs.
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PTELRAD [
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PTDOISS [
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PTD2MOSI [ |

PTD3/SPSCK [
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40
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32
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29
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27

26
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24
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21

] PTATIKBD?

] PTAGIKBDS

] PTASIKBDS

] PTA4KBDA

] PTA3IKBD3

[ ] PTA2KBD2

] PTALKBDL

[ ] PTAOKBDO

:I Vssap/VRerL (ADC)
:l Vppan/VrerH (ADC)
] PTBIADT

:| PTB6/AD6

] PTBS/ADS

] PTB4/ADA

] PTB3/AD3

] PTB2IAD2

:| PTB1/AD1

| ] PTBOIADO

| ] PTDS/TICHL

:| PTD4/T1CHO

NOTE: PTC5, PTC6, PTD6, and PTD7 were removed for this package.

Figure 1. 40-Pin PDIP Pin Assignments
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/
VDDA(PLL)E 1 4 :IPTA?/KBD?
VSSA(PLL)[ 2 M :lPTAG/KBDG
CGMXFC (PLL) || 3 40 [ PTASIKBDS
osc2[ | 4 39 [ ] PTA4KBDA
osct[ | s 38 [ ] PTASIKBD3
RST[ | 6 37 || PTA2KBD2
prco[ | 7 36 [ | PTALKBDL
prci | 8 35 |_] PTAOKBDO
prc2[ | 9 34 || Vssao/Vrert (ADC)
PTc3 [ | 10 33 || Vooao/Vrern (ADC)
prca[ | 1 32 | | PTB/ADT
PTEOMXD [ | 12 31 [ PTB6/ADS
PTE1/RxD|: 13 30 :l PTB5/AD5
IRQ[ | 14 29 || PTB4IAD4
PTDO/SS [ | 15 28 [ ] PTB3/AD3
PTDUMISO [_| 16 27 | ] PTB2IAD2
PTD2MOSI [ | 17 26 [ ] PTB1/ADL
PTD3/SPSCK [_| 18 25 | | PTBOIADO
Vss [ | 19 24 || PTD7T2CHL
Voo [_] 20 23 [ ] PTDBIT2CHO
PTD4TICHO [ | 21 22 || PTDSTLCHL

NOTE: PTC5 and PTC6 were removed for this package.

Figure 2. 42-Pin SDIP Pin Assignments
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N 8 8 3 8 &
= <
2288 85 EEE &k &
FICITICI I I rririsl
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RST [T O ¥ ¥ s 5885 88 33 PTAUKEDL
PTCO[ |2 32 [ ] PTAOKBDO
PTCL[ |3 31| | Vssap/Veer.
PTC2 [ 4 30 :I Vppap/VrerH
PTC3 |: 5 29 :| PTB7/AD7
PTC4[ |6 28 | | PTBEIADG
PTCs [ |7 27 | ] PTBS/ADS
PTC6 |: 8 26 :| PTB4/AD4
PTEO/TXDE 9 25 :l PTB3/AD3
PTE1/RXD [ 10 24 :l PTB2/AD2
IRQ E o < o e nom e oo o gl PTB1/AD1
] OO O O O O O B L (&
S 3 @3 5 8 82 £ 2 £ 8
g g e 3 = = &5 5 & & =
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E 3 8 2 S 5 © = B
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Figure 3. 44-Pin QFP Pin Assignments
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Table 1. Monitor Mode Signal Requirements and Options 8
For Serial 3
$FFFE/ External B Communication ®
T=Te} us
IRQ RESET S$FFFF PLL PTCO PTC1 PTC3 Clock® CGMOUT Frequency COP Baud Comment Q
PTAO PTA7 Rate(z) ®3) 5 )
(o]
X GND X X X X X X 0 0 Disabled | X X 0 ers(’geéig‘;”hg:” g
1 0 9600 PTCO and PTC 6
v voltages only %"
DD AR
4.9152 49152 2.4576 . _required if
Vrst Vor X OFF 1 0 0 MHz MHz MHz Disabled « L ONA IRQ = Vs
ST PTC3 determines
frequency divider
1 0 9600 PTCO and PTC1
Vop voltages only
9.8304 4.9152 2.4576 . required if
V- 1
TST Vor X OFF 1 0 1 MHz MHz MHz Disabled « L ONA IRQ = Vrer;
ST PTC3 determines
frequency divider
1 0 9600
$FF 9.8304 4.9152 2.4576 . External frequency
V \Y
b b (blank) OFF X X X MHz MHz MHz Disabled X 1 DNA always divided by 4
1 0 9600 PLL enabled
GND | Voo b?FFk oN | x X X 32k'H768 4,;;"%'52 2,'\;‘376 Disabled (BCS set)
(blank) z z z X 1 DNA in monitor code
Voo Enters user
$FF mode — will
or VrsT OFF X X X X — — Enabled X X — .
(blank) encounter an illegal
GND address reset
Vbp Vop Not
or or $FF OFF X X X X — — Enabled X X — Enters user mode
GND VrsT (programmed)

V1040L0ON

99€494

1. External clock is derived by a 32.768-kHz crystal or a 4.9152/9.8304-MHz off-chip oscillator.
2. PTAO =1 if serial communication; PTAO = X if parallel communication

3. PTA7 =0 - serial, PTA7 = 1 - parallel communication for security code entry

4. DNA = does not apply, X = don't care
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Table 2. Crystal Frequency vs Baud Rate

Divide by 2 Option (PTC3 to Development Tool or Vgg)

Crystal Internal Bus Baud
Frequency (MHz) Frequency (MHz) Rate
2.4576 1.2288 4800
4.9152 2.4576 9600
7.3728 3.6864 14,400
9.8304 4.9152 19,200
14.7456 7.3728 28,800

Divide by 4 Option (PTC3 to Vpp)

49152 1.2288 4800
9.8304 2.4576 9600
14.7456 3.6864 14,400
19.6608 49152 19,200
29.4912 7.3728 28,800
2 | GND Vss o
4 |RST RST -
6 | IRQ RQ_ o
o |2 8 | PTAO PTAD
'S 10 [p1a7 prar o | PREET
-
12 | PTCO PTCO o |
14 | PTCL PTCL g |
16 | pTc3 PTC3p,.

J6

Figure 4. MC68HC908GP32 MONO8 Connections
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IRQ VDD

RS-232

PTAO

w i3

PTCO PTC3
PTC1 PTA7

9600 BAUD

9.8304 MHz 0SC1

OPTIONAL

Figure 5. MC68HC908GP32 Standard Monitor Mode (9.8304 MHZz)

RS-232

PTAO

9600 BAUD

PTA7

9.8304 MHz 0sCl1

OPTIONAL

Figure 6. MC68HC908GP32 Forced Monitor Mode (9.8304 MHz)
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RS-232

9600 BAUD

o W IDE - [HEDRGEP PPF] - I e e Rigro dman 17, s

V
RO oD
PTAO
PTA7
GND

s Eck Epeworesnd Gamch gindiea | Hep

n|alFlon] =ne] blmials]

: Hirw it Thi sample applicavian.. .

AAHSEark ENU  SannE

HomStart EQU  Zeand 1 This 1s walid AOH on the EPa2

UectarStart  EQU  SFFRE

ADC Chamael EQU 5S¢

ADC_EMYELE_THT Bl a1 Disdanig i Bt mask for inberrupt cnable ik
i in the RBC sbatusfcomtrol register

SInclude ‘gpregs.inc”
aryg Bansbare

tEmp_long ds &

tenp_word dx 3

tomp Dpte ds 1

Timeauid d= 1 : Allas= thres timeoulk Fopbines &0 B2 called rach ofF which
Tlmirguted d= 1 : Cali FUh TorF up 08 ™ 1702 Gecinkl.

Timeguitd ds 1

ary EonShark

# Indt_SE0 - Tures on the asyscrossus commenlcations peet e

L far "trasm bl In, only” &b DENE haud HET. "
R TR P S R S R T E R R e T i e R R
Init_%50isz

ey ESEE, SGEA : Bawd Rale = 4@

nau  BER0.S0EY i Engile the SC1 peripherasl
nay ] | I s Lnalile Lhe SE1 transslfber
rts

= |mkt mitab - Sels wp Thi AToR clitk + Cures D0 an L
Al
Ay Comapde File - Hatley il

Figure 8. P&E’s WINIDE Window
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Figure 9. P&E’s Target and Security Window
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== WIN IDE - [HCO8GP.PPF] - [C:\pemicrohics08gpzidemogp32. asm]

é Edit Environment Search Window Help

%8| 7ol
. K PROGO857Z Programmer M= &3
; Here is th File Device Program Merify Upload ‘Windows Help

RAMStart
RomStart
VectorStart
ADC_Channel
ADC_ENABLE_I

$Include 'gp
org Ram$

temp_long ds
temp_word ds
temp_byte ds
Timeout1 ds
Timeout2 ds
Timeout3 ds

org Romn$

ot mlealm|=|

_I_I_I_IEIﬁI_I_I

onfiguration

BM Blank check module Module = C:\pemicrolics08gpz\908_gp32_highspeed.08p
BR Blank check range  HOT ACTIVE 519 File = C:\pemicrolicsD8gpz\demogp32.519
EB Erase byte range HOT ACTIVE Base = 8000

[EW Erase word range HOT ACTIVE

Un-Secured = Yes

PB Program bytes
PW Program words HOT ACTIVE

PH Program nmodule
CH Choose module .B88P
UH Verify module

UR Verify range

UM Upload module

UR Upload range

S$3 Specify $ record
SH Show module

HE Help

QU Quit

RE Reset chip

Status Window =] B

3636 36 36 36 3 36 36 36 36 36 I

* Init SCI - Opening COM1 at 9600 baud ... Opened.

* - 66HC0E8 Device Detected. ROM is secure. Specify or IGHORE Security.

[ Starting powerdown reset segquence

Init_SCI: . .

- nov Trying Security SFFFFFFFFFFFFFFFF Success.
nov (Successful Status: 0=¥,1=Y,2=¥,3=¥,4=¥,0=Y¥ (&C0) ,6=¥)
mowv ) .
rts ttempting soft reset of HCO8 device ... Success.(RSR=508)
Initializing. Initialized.
;908GP32 Programming Algorithm with High Speed Serial transfer of data. =
-

* Init _atop | B | =
N _>lJ
| e | | Totalz82 | Top5 | Byes 11015 | Insent |

. y .
Figure 10. P&E’s Programmer Window
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