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INTRODUCTION

CHAPTER 1
INTRODUCTION

This user'smanual explaingonnection, configuration, and operation informatspecific to the
HCO5P9EM Emulator Module (P9EM). The P9Hivakes possible emulation and debugging of
target systems based on these microcontroller units (MCUS):

MC68HCO5P1 MC68HCO5P4 MC68HC(7)05P6
MC68HCO5P7 MC68HC(7)05P9

The P9EM can beart of twodevelopment systems. Thibapter describethosesystems and
explains the layout of the P9EM.

The factory installs an MC68HC705P9 resident MCU in the P9 EMsthpsthe P9EM with an
extra MC68HCO05P6 MCU. Chapters 2 andx®lain when it isppropriate to use this substitute
resident MCU.

1.1 DEVELOPMENT SYSTEMS

Your P9EM can bepart of two Motorola development tools: the HCOBlotorola Modular
Development System (MMDSO05) or the M6BHCO5EVS Evaluation System (HCO5EVS).

1.1.1 Motorola Modular Development System (MMDSO05)

The MMDSO05 is an emulator systeimat provides aus stateanalyzer and real-timmemory
windows. The unit's integrated development environnmahides areditor, anassembler, user
interface, and source-level debug. A complete MMDSO05 consists of:

» a station module— the metal MMDSO05 enclosure, containing the control board and the
internal power supply. The station module has a connector for serial communication with
the host computer, as well as connectors (pods) for the logic clip cable assemblies.

* an emulator module (EM)— such as the POEM: a separately purchased printed circuit
board that enables system functionality for a specific set of MCUs. The EM fits into the
station module through a removable panel in the enclosure top. The EM has a connector
for the target cable.
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INTRODUCTION

* two logic clip cable assemblies— twisted-pair cables that connect the station module to
your target system, a test fixture, a clock, or any other circuitry useful for evaluation or
analysis. One end of each cable assembly has a molded connector, which fits into station-
module pod A or pod B. Leads at the other end of each cable terminate in female probe
tips. Ball clips come with the cable assembilies.

* a 9-lead RS-232 serial cable— the cable that connects the station module to the host
computer RS-232 port.

* a 9- to 25-pin adapter— a molded assembly that lets you connect the 9-lead cable to a
25-pin serial port.

» system software— software, on 3-1/2 inch, high-density diskettes.

« MMDSO05 documentation— an MMDSO05 operations manual (MMDS050M/D) and the
appropriate EM user's manual.

As mentioned, your P9ENivesthe MMDSO05 theability to emulate several MC68HCO5P-series
MCUSs. By substituting a differefM, youcan enablgour MMDSO05 to emulate an MCU of a
different series. (Your Motorola representative can explain all the EMs available.)

Chapter 2explainshow to configure and use your PO9EMpast of an MMDSO05system. For
information about MMDSO05 software or the stationodule, see the MMDSO05 operations
manual. For layout and configuration information pertaining to a differ&M, see the
corresponding EM user's manual.

1.1.2 M68HCO5EVS Evaluation System (HCO5EVS)

An HCO5EVS is an economicdlyo-board tool fordesigning, debugging, and evaluatiagget
systems based on an MC68HCO05 MCU. A complete HCO5EVS consists of:

» a platform board (PFB) — the bottom board, which supports the emulator module. The
platform board has connectors for power and for the terminal or host computer.

* an emulator module (EM)— such as the POEM: a separately purchased printed circuit
board that enables system functionality for a specific set of MCUs. The EM fits onto the
PFB. The EM has connectors for a target cable and for a cable to a logic analyzer.

* an RS-232 serial cable— the cable that connects the PFB to the host computer RS-232
port.

» system software— software, on 5-1/4 inch diskettes.

 HCO5EVS documentation— an HCO5EVS operations manual (HCO5EVSOM/D) and
the appropriate EM user's manual.
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INTRODUCTION

As mentioned, your HCO5P9 EMnulates several MC68HCO5P-series MCUSs. By substituting a
different EM, you can enablggour HCO5EVS to emulate an MCU ofdéfferent series(Your
Motorola representative can explain all the EMs available.)

Chapter 3explainshow to configure and use your POEMpast of an HCOSEVSystem. For
information about HCO5EVS software or th@atform board, see the HCO5EVS operations
manual. For layout and configuration information pertaining to a differ&M, see the
corresponding EM user's manual.

1.2 EM LAYOUT

Figure 1-1 shows the layout of the P9EM. Jumper header J1 lets you select the clock-signal
source. Jumper header J2 controls the path of a target reset .

Connector P4 is the target connector: a separately purchased, flexible cable runs from this
connector to the MCU socket of your target system. If you install the P9EM in the MMDSO05

station module, the target cable passes through the slit in the station module enclosure. Connector
P1 connects to a logic analyzer. (Connector P1 has more significance for an EVS system, as an
MMDSO05 system includes a bus analyzer.)

Expansion header connectors P2 and P3 are on the bottom of the board. These connectors
connect together the EM and the control board (for an MMDSO05) or the EM and the platform
board (for an EVS).

U
N

P2 P3

|

00000 0000000000
00000 0000000000

00000 0000000000 0000CO
00000 0000000000 0000

(&
(I

Figure 1-1. HCO5P9 Emulator Module
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1.3 TARGET CONNECTOR AND CABLE INFORMATION

INTRODUCTION

Figure1-2 shows th@in assignment®r connector P4, the target connector. Takc numbers
correlate the Pgins withthe pins of your MCU. Tablel-1 lists the signal descriptions fehis

connector.

MCU pins
28 EVDD
27 i, NC
26............... 0SsC2
25........ PD7/TCAP
24............... TCMP
23, PD5
22, PCO
21, PC1
20, PC2
19 i, PC3
18, PC4
17, PC5
16, PC6
15, PC7

29

o
N

e 06 06 06 06 06 06 06 0606 0 0 0 O 0

© 0606 06 0600 06 0606 06 0 ©° ° o

MCU pins
RST...... 1
IRQ....... 2
PAT ..... 3
PAG ..... 4
PAS...... 5
PA4...... 6
PA3...... 7
PA2 ....8
PA1 ..... 9
PAO ....10
PB5 ....11
PB6 ....12
PB7 ....13
GND ..14
GND

Figure 1-2. Connector P4 Pin Assignments
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INTRODUCTION

Table 1-1. Connector P4 Signal Descriptions

Pin Mnemonic Signal
1 EVDD EXTERNAL VOLTAGE DETECT - VDD input signal from
the target system, for detection of target voltage.
2 RST TARGET RESET - Active-low input signal from the target
system that starts a system reset.
3,29 | - No connection
4 IRQ TARGET INTERRUPT REQUEST - Active-low input signal
from the target that asynchronously applies an MCU
interrupt.
5 0SsC2 OSCILLATOR 2 - Output clock signal at twice the internal
bus frequency.
6, 8, 10, 12, PA7 — PAO | PORT A (bits 7—0) - General-purpose I/O lines controlled by
14, 16, 18, 20 software via data direction and data registers.
7 PD7 / TCAP | PORT D (bit 7) - General-purpose input-only line.
TIMER CAPTURE - Input signal used by the input capture
feature of the MCU programmable timer system.
9 TCMP TIMER COMPARE - Output signal used by the output
compare feature of the MCU programmable timer system.
11 PD5 PORT D (bit 5) - General-purpose I/O line controlled by
software via data direction and data registers.
13, 15,17,19, | PCO— PC7 | PORT C (bits 0—7) - General-purpose 1/O lines controlled by
21, 23, 25, 27 software via data direction and data registers.
22,24, 26 PB5 — PB7 | PORT B (bits 5—7) - General-purpose I/O lines controlled by
software via data direction and data registers.
28, 30 GND GROUND

Connect your P9EM to your targsystem via aseparately-purchasethrget cable and head
assembly. Figuré-3 is ageneric representation of suchassembly, whicltonsists of dlexible
ribbon cable and a target head that fits into the MCU socket of the target system.

e The Motorola assembly consists ofable M68CBLO5A and target head

M68TAO05SP9P28

* To make your own assembly, use 28-lead ribbon cable between a DIP connector (3M part
no. 3728-4000 or equivalent) and a wiremount socket (3M part no. 3419-6030 or
equivalent).

» TheM68DIP28SOIC adapter accommodates surface-mount packages.
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Emulator Flexible Head Terminator
Terminator Cable (connects to target

\ \ '/ head)

y’

V Target Head

(Connects to EM /

target connectors)

Y

(Plugs into target-system
MCU socket or surface-
mount adapter)

Figure 1-3. Target Cable and Head Assembly

As Figurel-3 shows, connect tlsmall cable terminator tahe target head. Connect tlege

cable terminator to the P9EM target connector (J4 ). Plug the target head into the MCU socket of
your targetsystem(For an SOIC package, solder the surface-mount adapter targj@system

board, then plug the target head onto the adapter.)

If you install the P9EM in the MMDSO05 station module, run taggetcablethrough theslit in
the station module enclosure.

As connector P1 has more importance to an HCO5EVS than to an MMp&@ssignments for
connector P1 are in Chapter 3.

To configure your P9EM for use as part of an MMDSO05, folllbevinstructions of Chapter 2. To
configure your P9EM for use as part of an HCO5EVS, follow the instructions of Chapter 3.
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MMDSO05 CONFIGURATION AND OPERATION

CHAPTER 2
MMDS05 CONFIGURATION AND OPERATION

This chapterexplainshow to configure and use your POEMpast of an MMDSO05. For other
parts of system installation or configuration, sethe MMDSO05 operationsianual

(MMDSO050M/D). (If you will use your P9EM ggart of an HCO5EVSystem, go to Chapter 3
for corresponding information.)

Paragraph 2.g&xplainshow to set POEMumper headers. Paragrapl2 explains considerations
pertaining to the MCU you emulate. Paragraph 2.3 explains remaining system installation.

Note that yowcan configure a P9ElMIready installed ithe MMDSO05 station module enclosure.
To do so,switch off station-modul@ower,remove the panel, theollow the guidance ahis
chapter.

CAUTION

Be sure to switch off power if you reconfigure an installed EM. Reconfiguring
EM jumper headers with power left on can damage MMDSO05 circuits.

2.1 SETTING P9EM JUMPER HEADERS

Your P9EM hastwo jumper headers, J1 al@. Paragraphs 2.14nd 2.1.Z2xplain how to
configure these headers.

HCO5P9EMUM/D PRELIMINARY: APR 94 2-1 MOTOROLA



MMDSO05 CONFIGURATION AND OPERATION

2.1.1 Clock Source Select Header (J1)

Jumper header J1 determines the source of the sitpw. The diagram below showise factory
configuration: the fabricatedimper betweempins 1 and 2 selecthe P9EM canned oscillator
clock source.

(FABRICATED

XTAL / JUMPER)

(2)

MvDsos | @ | (3)

J1

Alternatively, you may use a clock source originating from the control board. 9@ réposition
the J1 jumper between pins 2 and 3, then use the MMDS05 OSC command to select a frequency.

HCO5P9EMUM/D PRELIMINARY: APR 94 2-2 MOTOROLA



MMDSO05 CONFIGURATION AND OPERATION

2.1.2 Reset Select Header (J2)

Jumper header J2 controls the path dhiget reset. Theliagram below showthe factory
configuration: the fabricated jumper between pins 1 and 2 enahlesoftware to control resets.
This is the only correct J2 configuration for a POEM that is part of an MMDSO05.

TARGET RESET
DRIVEN FROM

(FABRICATED

JUMPER)\ EVS

(2)

3) | @ | TARGET

J2

NOTE
The J2 pins 2-and-3 configuration is not correct for a P9EM that is part of an

MMDSO05 system. Such a configuration would interfere with correct operation of
the RESETIN and RESETOUT commands.
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MMDSO05 CONFIGURATION AND OPERATION

2.2 THE EMULATED MCU

Your MMDSO05 system uses gpecific personalityfile for the MCU typebeing emulated. For
example, to emulate an MC68HCO5P9 or MC68HC705P9 MKkystem uses personalithe
003FEVXxx.MEM. Table2-1 lists all the personalityfiles that pertain to the P9EM. Note that
personalityfile names followthe patterr00ZZZVxx.MEM, whereZZZ is the EMidentifier or
MCU name, anax is the version of the file.

Table 2-1. MCUs and Personality Files

Emulated MCU Personality file Resident MCU Comments
MC68HC(7)05P9 003FEVxx.MEM MC68HC705P9 See paragraphs 2.2.1 and 2.2.2.
MC68HCO5P1 000P1Vxx.MEM MC68HC705P9 See paragraphs 2.2.1 and 2.2.3.
MC68HCO0O5P4 000P4Vxx.MEM MC68HC705P6 See paragraphs 2.2.1 and 2.2.4.
MC68HC(7)05P6 000P6VXX.MEM MC68HC705P6 See paragraphs 2.2.1 and 2.2.5.
MC68HCO5P7 000P7Vxx.MEM MC68HC705P9 See paragraphs 2.2.1 and 2.2.6.

MMDSO05 software loads th@ersonalityfile upon powerup; the defaulpersonality file is

003FEVXxx.MEM. To replace thifle with a differentone, use the LOADMEMommand(For

more informationabout the LOADMEM command, see thexplanation inthe MMDS05
operations manual.)

Alternatively, you can insethe line LOADMEM 00ZZZVxx.MEM in the STARTUP.05 script
file. This way, thesystem automatically loadbke specified personalitfile as part of system
startup. (For morenformation about the STARTUP.05 scrifite, see the SCRIPTommand
explanation in the MMDSO05 operations manual.)

NOTE

Part of a normal reset is resetting the port data direction registers (DDRs). But
during emulation of any MCU listed above, a COP reset dudsinclude
resetting the port DDRs. This is because a COP reset is an internal event. The
emulator rebuilds the ports to be external to the MCU; the emulator is not notified
of a COP reset.
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MMDSO05 CONFIGURATION AND OPERATION

2.2.1 Resident MCU Substitution

The socket at P9EM location U5 contains the resident MCU. The fattmsthe P9EM with an
MC68HC705P9 resident MCU,which is appropriate for emulating MC68HCO05P1,
MC68HCO5P7, MC68HCO5P9, or MC68HC705P9 MCUs.

The factory als®hips asubstitute MC68HC705P6 resident MCU with B@EM. This MCU is
appropriate foemulatingMC68HC05P4, MC68HCO0O5P6, or MC68HC705P6 MCUs. Paragraph
2.2.4 explains information unique tMC68HCO5P4 emulation; paragragh2.5 explains
information unique to MC68HCO5P6 or MC68HC705P6 emulation.

Table2-1 shows the resident MCU appropriate for yemnulation. Alsonote paragraphs 2.2.2
through 2.2.6, below, for the information specific to the MCU you emulate.

Before youinstall asubstitute MCU, make sutbat it isproperly programmed, per paragraphs
2.2.2 through 2.2.6. When you aeady to instalthe substitute MCU, turaff MMDSO05 power
and make surthat you are grounded@hen remove the MCU from P9EM locatithy, insert the
new resident MCU, and restore power.

2.2.2 P9 Emulation

To emulate either an MC68HCO05P9 or MC68HC705P9, use the MC68HC705P9 for the resident
MCU. Note that bit values of address $900 control three mask options:

» Bit 2 determines the first bit for transmissions via the serial I/O port:

— If the value of this bit is 0, the development system sends and receives the most
significant bit (MSB — bit 7) first.

— If the value of this bit is 1, the development system sends and receives the least
significant bit (LSB — bit 0) first.
* Bit 1 determines interrupt request (IRQ) sensitivity:
— If the value of this bit is 0, the IRQ pin is edge sensitive.
— If the value of this bit is 1, the IRQ pin is edge and level sensitive.

» Bit 0 enables or disables the computer operating properly (COP) watchdog timer:
— The value 0 for this bit disables the COP.
— The value 1 for this bit enables the COP.
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MMDSO05 CONFIGURATION AND OPERATION

The MC68HC705P9 MCU associatego internal maskoption registers (MORs) with address
$900: the MOR EPROM register, and the MOR latch register. The MOR EPROM restpisesr
the definedresetvaluesfor thesebits; your codecannot changealues inthe MOR EPROM
register. The values ithe MOR latch register contreystem operation; your coadan change
these bit values ithe MOR latch register during execution. Duringeset, the MCU loads the
contents of the MOR EPROM register into the MOR latch register, restoring thestagsetor
each bit. (Changinghe resetvaluesstored in the MOR EPROM registeequires an MCU
programmer.)

Bit 2 of the EPROM PROG register ($1C) is the latch bit, or LAT@Hich controls address
$900 reads and writes. If LATCH = 0 (the default value), reads pertain to the MOR EPROM
register and writes pertain to the MOR latch register. If LATCH = 1, reads pertain to the MOR
latch register (writes are undefined).

In other words, thelefault LATCH value lets you change valueshef MOR latch register. But
to see those changedlues, you must firget LATCH.Subsequently, to makeherchanges to
the MOR latch register, you must clear LATCH.

2.2.3 P1 Emulation

To emulate an MC68HCO5P1, use the MC68HC705P9 for the resident REDwémbethat the
MC68HCO5P1 doesot include allthe MC68HC705P9 features. For accurate MC68HCO5P1
emulation, do not use any of the additional MC68HC705P9 features.

For example,the MC68HC705P9 has an analog-to-digital (A/D) converter; the A/D control
register is at address $001E. Befbeginning P1 emulatioyou should do a reset; this turns off
the A/D converter. During emulation, avoid writing to add®&331E, aghis couldturn on the

A/D converter.

For more information about the MC68HCO05P1 and MC68HC705P9 features, see the
corresponding technical data books.

2.2.4 P4 Emulation

To emulate an MC68HCO05P4, use the MC68HC705P6 substitute for the resident MCU.
Remember that the MC68HCO05P4 doesincude allthe MC68HC705P6 features. For accurate
MC68HCO05P4 emulation, do not use any of the additional MC68HC705P6 features.

For example,the MC68HC705P6 has an analog-to-digital (A/D) converter; the A/D control
register is at address $001E. Befbeginning P4 emulatioyou should do a reset; this turns off
the A/D converter. During emulation, avoid writing to add®&331E, aghis couldturn on the

A/D converter.
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MMDSO05 CONFIGURATION AND OPERATION

To emulate any maskptions, you must program the MOR correctly before you insert the
MC68HC705P6 MCU at P9EM location US5. Sugirogramming requires a dedicated
programmer.

To enablehe COP, write #4 to location $1F. If the COIPof the MOR is set and you pull the
IRQ signal low, you shoulgeriodically reset the COP. Otherwise, tBgstem will generate a
COP reset, even if you have not enabled the COP.

For more information about the MC68HCO05P4 and MC68HC705P6 features, see the
corresponding technical data books.

2.2.5 P6 Emulation

To emulate either an MC68HCO0O5P6 or MC68HC705P6, use the MC68HC705P6 substitute for
the resident MCU. Note that MC68HC705Rtask optionsare different fromthose of other
HCO5P-series MCUs. You must program the MOR correctly for the options you want before you
insert the MC68HC705P6 MCU at P9EM location U5. Spicdgramming requires a dedicated
programmer.

To enablghe COP, write #4 to location $1F. If the COIPof the MOR is set and you pull the
IRQ signal low, you shoulgeriodically reset the COP. Otherwise, tBgstem will generate a
COP reset, even if you have not enabled the COP.

For moreinformation about the MC68HC705P6 MOR, see the MC68HC70t&eBnicaldata
book.

2.2.6 P7 Emulation

To emulate an MC68HCO5P7, use the MC68HC705P9 for the resident REDwémbethat the
MC68HCO5P7 doesot include allthe MC68HC705P9 features. For accurate MC68HCO5P7
emulation, do not use any of the additional MC68HC705P9 features.

For example,the MC68HC705P9 has an analog-to-digital (A/D) converter; the A/D control
register is at address $001E. Befbeginning P7 emulatioyou should do a reset; this turns off
the A/D converter. During emulation, avoid writing to add®&331E, aghis couldturn on the

A/D converter.

For more information about the MC68HCO05P7 and MC68HC705P9 features, see the
corresponding technical data books.
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MMDSO05 CONFIGURATION AND OPERATION

2.3 REMAINING SYSTEM INSTALLATION

When you have configured headers J1 and J2,naade surethat the resident MCU is
appropriate, you are through with POEM configuration:

* To install the P9EM in an MMDSO05 station module, remove the panel from the station-
module top. Fit together the POEM and the control board: P9EM connectors P2 and P3
connect to control-board connectors P11 and P12, respectively. Snap the corners of the
EM onto the plastic standoffs. Connect the target cable, if appropriate. Replace the panel.

If your POEM already is installed in the station module, reconnect the target cable (if
necessary). Replace the panel.

At this point, youare ready tanake remaining cableonnections, as necessary, anstaee
power. For instructions, consult the MMDSO05 operations manual (MMDS050M/D).
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HCO5EVS CONFIGURATION AND OPERATION

CHAPTER 3
HCO5EVS CONFIGURATION AND OPERATION

This chapterexplainshow to configure your P9EM for use pert of an HCO5EVS. For other
parts of system installation or configuration, setbhe HCOS5EVS operationmsanual
(HCO5EVSOM/D). (If you will use your PO9EM gmart of an MMDSO0%system, go to Chapter 2
for configuration information.)

Paragraph 3.&xplainshow to set POEMumper headers. ParagraPl2 explains considerations
pertaining tothe MCU you emulate. ParagrapI3 lists limitations on usinghe P9EM in an
HCO5EVS. Paragraph 3ekplains pin assignmerasid signal descriptions for thagic analyzer

connector (P1). Paragraph 3.5 explains remaining system configuration.

Note that youcan configure a P9EMIready installed othe HCO5EVS platform board. To do
so, disconnect platform-board power, then follow the guidance of this chapter.

CAUTION

Be sure to disconnect power if you reconfigure an installed EM. Reconfiguring
EM jumper headers with power left on can damage HCO5EVS circuits.

3.1 SETTING P9EM JUMPER HEADERS

Your P9EM hastwo jumper headers, J1 al@. Paragraphs 3.14nd 3.1.Zxplain how to
configure these headers.
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HCO5EVS CONFIGURATION AND OPERATION

3.1.1 Clock Source Select Header (J1)

Jumper header J1 determines the source of the sitpw. The diagram below showise factory
configuration: the fabricatedimper betweempins 1 and 2 selecthe P9EM canned oscillator
clock source. This is the only correct configuration for a P9EM that is part of an HCO5EVS.

1
(FABRICATED

XTAL / JUMPER)

(2)

MvDsos | @ | (3)

J1
NOTE

The J1 pins 2-and-3 configuration is not correct for a P9EM that is part of an
HCOSEVS system.
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HCO5EVS CONFIGURATION AND OPERATION

3.1.2 Reset Select Header (J2)

Jumper header J2 controls the path dhiget reset. Theliagram below showthe factory
configuration: the fabricatedmper betweepins 1 and 2 enablg®ur POEVS to reset the target
when you press the user or master reset switch.

TARGET RESET
DRIVEN FROM

(FABRICATED

JUMPER)\ EVS

(2)

3) | @ | TARGET

J2

Alternatively, you may enable the target system to reset the POEVS. To do so:
* Reposition the P9EM J2 jumper between pins 2 and 3, and

* Insert a fabricated jumper into platform-board header J3.
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HCO5EVS CONFIGURATION AND OPERATION

3.2 RESIDENT MCU SUBSTITUTION

The socket at P9EM location U5 contains the resident MCU. The fattmsthe P9EM with an
MC68HC705P9 resident MCU,which is appropriate for emulating MC68HCO05P1,
MC68HCO05P7, MC68HCO5P9, or MC68HC705P9 MCUSs.

The factory als®hips asubstitute MC68HC705P6 resident MCU with @EM. This MCU is
appropriate foemulatingMC68HC05P4, MC68HCO0O5P6, or MC68HC705P6 MCUs. Paragraph
3.2.3 explains information unique tMC68HCO5P4 emulation; paragragh2.4 explains
information unique to MC68HCO5P6 or MC68HC705P6 emulation.

Table3-1 shows the resident MCU appropriate for yemnulation. Alsonote paragraphs 3.2.1
through 3.2.5, below, for the information specific to the MCU you emulate.

Table 3-1. Resident MCUSs

Emulated MCU Resident MCU Comments
MC68HC(7)05P9 MC68HC705P9 See paragraph 3.2.1.
MC68HCO5P1 MC68HC705P9 See paragraph 3.2.2.
MC68HCO05P4 MC68HC705P6 See paragraph 3.2.3.
MC68HC(7)05P6 MC68HC705P6 See paragraph 3.2.4.
MC68HCO5P7 MC68HC705P9 See paragraph 3.2.5.

Before youinstall asubstitute MCU, make sutlat it isproperly programmed, per paragraphs
3.2.1 through 3.2.5. When you are readynstall the substitute MCU, turaff HCO5EVS power
and make surthat you are grounded@hen remove the MCU from P9EM locatitiy, insert the
new resident MCU, and restore power.

NOTE

Part of a normal reset is resetting the port data direction registers (DDRs). But
during emulation of any MCU listed above, a COP reset does not include
resetting the port DDRs. This is because a COP reset is an internal event. The
emulator rebuilds the ports to be external to the MCU; the emulator is not notified
of a COP reset.
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HCO5EVS CONFIGURATION AND OPERATION

3.2.1 P9 Emulation

To emulate either an MC68HCO05P9 or MC68HC705P9, use the MC68HC705P9 for the resident
MCU. Note that bit values of address $900 control three mask options:

» Bit 2 determines the first bit for transmissions via the serial I/O port:

— If the value of this bit is 0, the development system sends and receives the most
significant bit (MSB — bit 7) first.

— If the value of this bit is 1, the development system sends and receives the least
significant bit (LSB — bit 0) first.

» Bit 1 determines interrupt request (IRQ) sensitivity:
— If the value of this bit is 0, the IRQ pin is edge sensitive.
— If the value of this bit is 1, the IRQ pin is edge and level sensitive.

» Bit 0 enables or disables the computer operating properly (COP) watchdog timer:
— The value 0 for this bit disables the COP.
— The value 1 for this bit enables the COP.

The MC68HC705P9 MCU associatego internal maskoption registers (MORs) with address
$900: the MOR EPROM register, and the MOR latch register. The MOR EPROM restpisesr
the definedresetvaluesfor thesebits; your codecannot changealues inthe MOR EPROM
register. The values ithe MOR latch register contreystem operation; your coadan change
these bit values ithe MOR latch register during execution. Duringeset, the MCU loads the
contents of the MOR EPROM register into the MOR latch register, restoring thestagsetor
each bit. (Changinghe resetvaluesstored in the MOR EPROM registeequires an MCU
programmer.)

Bit 2 of the EPROM PROG register ($1C) is the latch bit, or LAT@Hich controls address
$900 reads and writes. If LATCH = 0 (the default value), reads pertain to the MOR EPROM
register and writes pertain to the MOR latch register. If LATCH = 1, reads pertain to the MOR
latch register (writes are undefined).

In other words, thelefault LATCH value lets you change valueshef MOR latch register. But
to see those changedlues, you must firget LATCH.Subsequently, to malkeherchanges to
the MOR latch register, you must clear LATCH.
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HCO5EVS CONFIGURATION AND OPERATION

3.2.2 P1 Emulation

To emulate an MC68HCO5P1, use the MC68HC705P9 for the resident REDwémbethat the
MC68HCO5P1 doesot include allthe MC68HC705P9 features. For accurate MC68HCO5P1
emulation, do not use any of the additional MC68HC705P9 features.

For example,the MC68HC705P9 has an analog-to-digital (A/D) converter; the A/D control
register is at address $001E. Befbeginning P1 emulatioyou should do a reset; this turns off
the A/D converter. During emulation, avoid writing to add®&331E, aghis couldturn on the

A/D converter.

For more information about the MC68HCO05P1 and MC68HC705P9 features, see the
corresponding technical data books.

3.2.3 P4 Emulation

To emulate an MC68HCO05P4, use the MC68HC705P6 substitute for the resident MCU.
Remember that the MC68HCO05P4 doesincude allthe MC68HC705P6 features. For accurate
MC68HCO05P4 emulation, do not use any of the additional MC68HC705P6 features.

For example,the MC68HC705P6 has an analog-to-digital (A/D) converter; the A/D control
register is at address $001E. Befbeginning P4 emulatioyou should do a reset; this turns off
the A/D converter. During emulation, avoid writing to add®&331E, aghis couldturn on the

A/D converter.

To emulate any maskptions, you must program the MOR correctly before you insert the
MC68HC705P6 MCU at P9EM location US5. Sugirogramming requires a dedicated
programmer.

To enablgehe COP, write #4 to location $1F. If the COIPof the MOR is set and you pull the
IRQ signal low, you shoulgeriodically reset the COP. Otherwise, tBgstem will generate a
COP reset, even if you have not enabled the COP.

For more information about the MC68HCO05P4 and MC68HC705P6 features, see the
corresponding technical data books.
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HCO5EVS CONFIGURATION AND OPERATION

3.2.4 P6 Emulation

To emulate either an MC68HCO5P6 or MC68HC705P6, use the MC68HC705P6 substitute for
the resident MCU. Note that MC68HC705Rtask optionsare different fromthose of other
HCO5P-series MCUs. You must program the MOR correctly for the options you want before you
insert the MC68HC705P6 MCU at P9EM location U5. Spicdgramming requires a dedicated
programmer.

To enablehe COP, write #4 to location $1F. If the COIPof the MOR is set and you pull the
IRQ signal low, you shoulgeriodically reset the COP. Otherwise, tBgstem will generate a
COP reset, even if you have not enabled the COP.

For moreinformation about the MC68HC705P6 MOR, see the MC68HC70t&eBnicaldata
book.

3.2.5 P7 Emulation

To emulate an MC68HCO5P7, use the MC68HC705P9 for the resident REDwembethat the
MC68HCO5P7 doesot include allthe MC68HC705P9 features. For accurate MC68HCO5P7
emulation, do not use any of the additional MC68HC705P9 features.

For example,the MC68HC705P9 has an analog-to-digital (A/D) converter; the A/D control
register is at address $001E. Befbeginning P7 emulatioyou should do a reset; this turns off
the A/D converter. During emulation, avoid writing to add®&331E, aghis couldturn on the

A/D converter.

For more information about the MC68HCO05P7 and MC68HC705P9 features, see the
corresponding technical data books.
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HCO5EVS CONFIGURATION AND OPERATION

3.3 EVS LIMITATIONS

This paragraplexplainsthe limitations that apply to usingyour P9EM in an HCO5EVS. (These
limitations apply regardless of the resident MCU.)

Limitation 1. CLI/RTI. You maynot trace alear interrupt masCLI) or return from interrupt
(RTI) instruction with an interruptenabled and pendingjue to MCU interruphandling.
Attempting such a trace causes an interrupt in the monitortmaorces a softwaneset of the
HCOS5EVS. User breakpoints ram inthe usemap as SWI instructions; you must remove such
SWI instructions.

Limitation 2. Branch. Do not trace aconditional branch instruction (such as BRCLRat
branches to itself. Athe monitor places an SWI instruction on the object of the branch, the
system never would executee instruction. However, it would appear to you thatirikguction

had executed. You may enter a G command while the PC pothts tgpe of instruction as long

as the instruction is not a breakpoint address.

Limitation 3. IRQ/SWI. Whenever possible, avomixing interrupt requests (IRQs) and user
software interrupts (SWIs)This prevents a possibiRQ-SWI timing problem: aconcurrent
hardware interrupt and SWI could cause an HCO5&M&e thatcould stopprogram execution.
To recover from such failure (whichoccursvery infrequently, statisticallypress the master
reset switch (SW3).

Limitation 4. Memory Map. You must be aware of thenemory map ofthe MCUbeing
simulated; besure to us®nly valid ROM locations. The HCO5EVS doast provide protection
to limit user programs to the exact amount of MCU R@ilable.(For information about
memory maps, consult the technical data book for the MCU.)

Limitation 5. COP. The computer operating properly (COP) update register serves as an
EPROM location for the resident MCWccordingly, the platform-board write-proteftmper

header must enable write protection. Otherwise, any writes to the COP update register change the
value stored in user pseudo ROM.
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HCO5EVS CONFIGURATION AND OPERATION

3.4 LOGIC ANALYZER CONNECTOR P1

Figure 3-1 shows th@in assignment®r logic analyzerconnector P1Table 3-2 lists signal
descriptions for this connector.

P1
NC 1(e ¢ 2 GND
NC 3|® | 4 NC
LA11 S5|e | 6 GND
LA1IO 7 |e® ®| 8 LA12
LA9 9 (e e 10 NC
LA8 11 | e | 12 NC
LA7 13 |® | 14 NC
LA6G 15| e e| 16 AD7
LAS 17 | e e | 18 ADG6
LA4 19 | e e 20 ADS
LA3 21 |e e | 22 AD4
LA2 23 |® e 24 ADS3
LAL 25 | ¢ | 26 AD2
LAO 27 | e e 28 AD1
LR/W 29 (e e[| 30 ADO
NC 31 (e o 32 LIR
NC 33 |® | 34 NC
NC 35 |® | 36 NC
VCC 37 |* *| 38 E
RESET 39 (e e | 40 NC

Figure 3-1. Connector P1 Pin Assignments
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HCO5EVS CONFIGURATION AND OPERATION

Table 3-2. Logic Analyzer Connector P1 Signal Descriptions

Pin Mnemonic Signal
1,3,4,10,12,| = ---- No connection
14, 31,33 —

36, 40

2,6 GND GROUND
5,7,9,11.13. | LA11 —LAO | LATCHED ADDRESSES (bits 11—0) - MCU latched output
15. 17, 19, 21, address bus.

23, 25, 27

8 LA12 LATCHED ADDRESSES (bit 12) - MCU latched output
address bus.

16, 18, 20, 22, | AD7 — ADO | DATA BUS (bits 7—0) - MCU multiplexed I/O data bus.
24, 26, 28, 30

29 LR/W LATCHED READ/WRITE - Active-high output signal that
indicates the direction of data transferred on the bus.

32 LIR LOAD INSTRUCTION REGISTER - Open-drain, active-low
output signal that indicates an instruction is starting.

37 VCC +5 VDC POWER - Input voltage (+5 Vdc @ 1.0 A) used by
EVS logic circuits.

38 E EXTERNAL CLOCK - Internally generated output clock
signal used as a timing reference. The frequency of E clock
is 1/2 the input frequency of the signal on the OSC2 pin.

39 RESET RESET - Active-low bidirectional signal for starting an EVS

reset.
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HCO5EVS CONFIGURATION AND OPERATION

3.5 REMAINING SYSTEM INSTALLATION

When you have configured headers J1 and J2,naade surethat the resident MCU is
appropriate, you are through with POEM configuration.

Find jumper header J1 tfie HCO5EVS platform board. Make stinat twofabricated jumpers
are installed, per the diagram below.

Al4
Al3

Al2
All

1
3
5
7

J1

[

(FABRICATED

la—
/ JUMPERS)

8

To installthe P9EM on an HCO5EVS platform bodiitltogether EM connectors Rd P3 (on
the bottom of the board) and platform-board connectors P3Pdndespectively. Snap the

corners of the EM onto the plastic standoffs.

At this point, youare ready tanake remaining cableonnections, as necessary, anstaee
power. For instructions, consult the HCO5EVS operations manual (HCOSEVSOM/D).
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cable, target: 1-5, 1-6
clock source select jumper header (J1): 2-2, 3-2
components, system: 1-1, 1-2

configuration and operation:

HCO5EVS: 3-1 — 3-11
connector P1: 3-9, 3-10
jumper headers, setting: 3-2, 3-3
limitations: 3-8
remaining system installation: 3-11
resident MCU substitution: 3-4 — 3-7
setting jumper headers: 3-2, 3-3

MMDSO05: 2-1 — 2-8
jumper headers, setting: 2-2, 2-3
MCU, emulated: 2-4 — 2-7
personality files: 2-4
remaining system installation: 2-8
setting jumper headers: 2-2, 2-3

connector pin assignments:
logic analyzer (P1): 3-9
target cable (P4): 1-4

connector signal descriptions:
logic analyzer (P1): 3-10
target cable (P4): 1-5

description:
HCO5EVS: 1-2
MMDSO05: 1-1, 1-2

development systems: 1-1, 1-2
EM layout: 1-3

emulation:
P1: 2-6, 3-6
P4: 2-6, 2-7, 3-6
P6: 2-7, 3-7
P7:2-7, 3-7
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P9: 2-5, 2-6, 3-5
EVS:see HCO5EVS
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HCOS5EVS (HCO5EVS Evaluation System):
configuration and operation: 3-1 — 3-11
description: 1-2
limitations: 3-8
remaining system installation: 3-11
resident MCU substitution: 3-4 — 3-7
setting jumper headers: 3-1 — 3-3

installation, remaining system: 2-8, 3-11
introduction: 1-1 — 1-6

jumper headers, setting: 2-1 — 2-3, 3-1 — 3-3:
clock source select (J1): 2-2, 3-2
J1: 2-2, 3-2
J2: 2-3, 3-3
reset select (J2): 2-3, 3-3

layout, EM: 1-3
limitations, HCO5EVS: 3-8

logic analyzer connector:
pin assignments: 3-9
signal descriptions: 3-10

MCU, emulated: 2-4 — 2-7
MCUs emulated: 1-1

MMDSO05 (HCO5 Motorola Modular Development System):

configuration and operation: 2-1 — 2-8
emulated MCU: 2-4 — 2-7

description: 1-1, 1-2

remaining system installation: 2-8
setting jumper headers: 2-1 — 2-3

personality files, 2-4

pin assignments:
logic analyzer connector P1: 3-9
target cable connector P4: 1-4

remaining system installation: 2-8, 3-11
reset select jumper header (J2): 2-3, 3-3
resident MCU substitution: 2-5, 3-4 — 3-7

setting jumper headers: 2-1 — 2-3, 3-1 — 3-3
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signal descriptions;
logic analyzer connector P1: 3-10
target cable connector P4: 1-5

HCO5P9EMUM/D PRELIMINARY: APR 94 index-4 MOTOROLA



INDEX

substitution, resident MCU: 2-5, 3-4 — 3-7

system components:
HCO5EVS: 1-2
MMDSO05: 1-1, 1-2

target cable: 1-5, 1-6

target cable connector pin assignments: 1-4
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