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PREFACE

The user is responsible tor ingtaling the MCESHCOSLE MCU
surfsce mount sockel (54 and WO per connecters {J12 and
J24). Thase components are not suppsad with e EVM,

Linless atherwise specified, ail address references are in
haxadacimal throughout this manual.

An asterisk [*) following the signal name denctes that the signal 12
trua or valid when the slgnal 15 low
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CHAPTER 1
GENERAL INFORMATION

1.1 INTRODUCTION

Thiz manual provides general infarmation, hardware preparation, instaliation Instructions,
pperating instructicns, functionai description, and supporl information tar tha MEBHCOSEVM
Evaluation Module {hereatter referred to as EVM). Appendix A contains EVM downicading
S-record informatian.

1.2 FEATURES

EVM teatures include;

Economical means of evaluating larget systems incorporating MESHCO5 HOMOS
MU family devices.

Monitoridebugger irmware
One-line assembler/disassemblar
Host computar download capabiiity
Dual 8K-byte memory maps:

8K manitor EFROM
B¥/16K User Psaudo ROM

MCEEHCE05B6 EEPROM MCU programmer

MCESHC 705CE OTPROMEPROM MCU programimer
MCEEHCE05C4 EEPROM MCL programmer

2B-pin MCU extension 110 part for MCEBHCO5P1/PY evaluation

40-pin MCU extension 1O port for MCBBHCOSAE, HCOSC2ICHCH/CECE, HC705C8,
HCB05C4, HCLOSCA/CB, and HSCOSC4/CE evaluation

52-pin MCU axtension VO port for MCESHCO584/BE and HCBOSBE evaluation
G8-pin MCU extension /0 port for MCEBHCOSLE evaluation
AS-232C terminal and host computer 10 pons

EvAL LA TRON MOCAULE USER'S MaNUAL MOTCROLA
MBEHCOSEVM 11




1.3 SPECIFICATIONS
Table 1-1 lists the EVM specifications.

TABLE 1-1. EVM Specifications

CHARACTERISTICS SPECIFICATIONS

Internal Clock 1or2 MHz bus oparation (B MHz,
crystal controfled, divided-by-two,
or four)

2 or 4 MAz bus operation (16 MHz,
crystal controtied, divided-by-twe,
or four) for opiional HSC operation

Extarnal Clocx Up to B MHz
(2 MHz maximurm bus operation)
Up ta 16 MHz
{4 MHz maximum bus ocoaratlon
for optional HSC operation)
Mamory siza;
Monilor EPROM 8K byies
Peauda ROM K 16K bytes
MCU extension 'O ports; HCMOS compatible
Terminalhost 10 poris RS-232 compatibla
Temperaturs:
O perating +25 dagraes C
Storage -40) to +85 deprees C
RAglative hemidity 0 to 90% (non-congensing)
EVALUATION MODULE USER'S MANLIAL MOTOROLA
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TABLE 1-1. EVM Specifications (cont'd)

CHARACTERISTICS

SPECIFICATIONS

Powar requirements:

Modula

Programmar {VPP)

MCEBHCTO5CSH:
{Mask 0BE7H}

(Mask T867H)

(Mask B445)

(Fulure Masks)

MC&68HCB0586:

{BULK erase)

(Frogram)

MCEBHCEROSC4

Cimnansions.
Width
Length

+8 Vdoc @ 1.0 A (max)
+12 Vde @ 0.1 A (max)
-12 Ve @ 0.1 A [max}

+14.00 Vde +'- 0. 10 Vde
@ 10 mA )

+14.75 Vde +- 0.25 Vde
@ 10 mA {max)

+14.75 Vdc +/- 0.25 Vdeo
@ 10 mA [max)

+14.75 Vda +/- 0.25 Vdo
@ 10 mA (max)

+19 Vdc @ 2 mA {max)
+19 Vde @ 100 uA {max)

£19 Vdo @ 100 uA [max)

12.0in, (30.5 em)
8.25in, (23.5 cm)

EVALUATION MODULE USER'S MANUAL

MEIHCISEVM

MDA
1-3



14 GENERAL DESCRIPTION

The EVM provides a tool for designing, debugging, and evaluasting MCEBSHCOSAB,
HCO6B4/B&, HCOSCZ/CH/C4/CE/CI, HCOSLE, HCOSP1/PT, HCTOSCE, HCBO5BE, and
HCBOSC4 Micreocomputer Unit (MCU) based larget system equipment. By providing all of the
gasantiai MCL timing and V0 circuitry, the EVM simplifies user evaluation of the prolotype
hardware/software product. The EVM requiras a user supplied power supply and an RS-
232C compalible lerminal for operafion.

HOTE

The EVM cannot emulate the low powar capabliities of the

MCBEHCLOSCA/CE MCU devices, The EVM can emulate the high

Epd (4 MHz) capabilities of the MCEEHSCORCALE MOU
Hes

The MEEHCOS Family of HCMOS MCU devices are evaluated (emulated) by the EVM
resident MCEBHCORxx MCLU. Several types of resident MCUs can be used. The EVM is
shipped with an MCGBHCO05CS resigent MCLU device. This device will evaluate
MCEBHCOSC2/CI/CAICAICA, HCIO5C4, HCLOSC4/CA, HECO5C4/CE, and HCOSP1/P7
MCLUs. For other MCEBHCOS MCU devices {e.g., MCESHCO5AE, HC705C8, HCOSB4/BE,
HGE058BE, HGROSCA, and HCOSLE), the resident MCBBHCOSCS MCU is replaced by the
spacific MCU device required far evaluation,

Entering data, pragram debugging, and EPROM MCU programming Is accomplished by the
monitar ROM firmware via an axternal R5-232C compatible terminal cannected to the EVM
terminal port connector. A fived 9600 baud rate is provided for the terminal por, and a
softwara selgctabla 300-19.2K baud rate selection is provided for the host pom.

Cownloading programs {via Molerols S racords) directly from an R5-232C compatible host
computer to the EVM is accomplished via either the host or terminal port connector.
Downiading i3 accamplished by the use of the monitor commands.

The EVM simuiates the single-chip mode of operation. 28-pin MCU /O port connector
taciliates interconnection of the EVM to the targel system for MCESHCOSP1/P7 evaluation
purposes. 40-pin MCU VO port connector faciiitates interconnection of the EVM to the targat
system for MOCGBHCOSAE, HCOSC2/CHCA/CBICE, HCT0SCE, and HOCBOSCA MOL
evaluation purposes. &0-pin MCU KO port connector faciiitates interconnection of the EVM to
the target system for MCE8HC0584/BE and HCBDSBE MCU evaluation purposes. Two 34-
pin MCU O port connectors A and B (68-ping) faciltate Intercennection of the EVM to the
targat systam for MCEEHCD5LE MCU evaluation purposes.

MCLU coda may be generated using the resident ona-iine assambler'dizassambler, or may be
downloaded to the user program BAM (pseudo ROM) through the host or terminal por
contectors. Lser code may then bie executed using various debugging commands in the
monlar. User code may also be executed using the user resel switch. MCU device ROM is
simulated by write prolecting user program RAM during program execution.

EVALUATION MODULE USERE Mak AL MOTORLLA,
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IRO level'edge sensitivity selection is software programmable. Jumper selectable options
such as clock frequency, clock Input, and 8K/16K map selection arg provided on the EVM, as
well as an OTPROM/EPROMEEPROM MCU programmer. The MCU programmer, undar
monitor firmware control, allows the user to check, erase, program, verlly, and copy the
contents of sither a 40-pin Dual-In-line Package (DIP) or & 44-/52-lead Plastic Leaded Chip
Carrier {PLCC) MCU daevices. Switches allow user control of the reset and abort functions,
and OTPROMEPROME EPROM MCU programming functions,

1.5 EQUIPMENT REQUIRED

Tabla 1-2 lists the external equipment requinemants for EVM aparation.

TABLE 1-2. External Equipmen! Hequiremanis

EXTEANAL EGLIPMENT

+6, +12, -12 Vdc power suppiy™
VPP power supply”
Terminal (RS-232C compatibla)
. Host computer (RS-2320 compatible)™
Terminalhost computer - EYM R5-232C cable assembly®

Target system - EVM amulator cable assemblies™

o TN T N B P o e e e TR 0 G Y L N e e 2 W

(1) * Refar to Chapter 2 for dotails.
{2} ** Optional - not reguired for basic operaticn.
(3)*"* DIP cable assambiies fabricated by user.

PLCC cable assembly supplied with EVM.

EVALLIATICN MODOLEE LUSEFRTS MARNLUAL MOTORCLA
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CHAPTER 2
HARDWARE PREPARATION AND INSTALLATION INSTRUCTIONS

2.1 INTRODUCTION

This chapter provides unpacking instructions, hardware preparation, component
implementation, and installation instructions for the EVM.

2.2 UNPACKING INSTRUCTIONS

NOTE

If ehipping carton iz damaged upon receipt, request camier's agent
be present curing unpacking and inspection of the EVM.

Unpack EVM from shipping ¢arton. Refer to packing kst and verify that all lems are present.
Save packing malerial {or storing or reshipping the EVM

23 HARDWARE PREPARATION

This portion of laxt descripes the inspectiorn/preparation of EVM components prior to larget
system installation. This description will ensure the user that the EVM components are
properly configured for target system operation. The EVM has been faclory-tested and is
ghipped with factory-installed jumpers.

Tha EVM should be inspected/prepared for jumper placements prior 10 larget system
installation. Figure 2-1 illustrates the EVM connector, switch, and jumper header locations.

Connectars J1, J15, J17 through J20, J26, J28, and J28 faciitate interconnection of external
aquipment to the EVM. Swilches 31 through S5 provide user contral of the EVM. Reler to
Chapter 3 for switch descriptions,

EVALUATION MOCULE USERS MANLIAL MCTOHROLA
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Jumper header focations J5, J18, J21, 422, and J24 provide mode selection capabilities as
foliows:
a, Mode select {J22 and J24) .
b. Normaltaest select (J5) Feclory use only.
& MCEEHCTOSCE/MOEBHCBO5C4 program selact (J1B)

d. Evaiuation/program select (J21)

Jumper header locations J7 through Ji4 provida specific VO port configuration capahdities as s
follows:

a.  PC2/E sefect (J7) MCEBHCO584/8B8 operation only.

b, PB select {J9 thru J11)  MCBSHCO5P1 operation anly.

Q. PD select (J12 thru J14)  MCESHCOSPT operation only.

d, TCAF' solect (J8) MCSEHCOSPT operation only.

Jumper header locations J2 through J4, J8, 423, J25, and J27 provide general selection '
capabilities thal are applicable for all modes of operation as foliows:

B, Hostpon CTS select (J2)

b, Clock frequancy select (J8)

. Terminal port RTS selact {J4)

d. DAL map selact (J23)

&, Clock input salect (J27)

i BEABK map selact {J25)

g. White protect disable (J3)

E;w LIATION MOLARLE USEF'S MANLIAL m&ﬁ
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2.3.1 Mode Select Headers (J22 and J24)

Configure jumper headers J22 and J24 for EVM evaluation of & specific MCU operation, J2z2
and J24 are factory configured for evaluating the MC68HCO5C4 MCU (shown below). MCU
davice limitations must be considered when configuring the EVM for a specific MCU

operation (refer o page 2-18).

{E

on
e @
e o

J24
2

4 ® 9
6 ot all

Jumper header J22 and J24 basic configurations for the MEEHCOS5 family of davices are

provided in the table below.

RESIDENT MCU |EVALUATION MCuUl ..IEE!,.]H
MCEBHCO05A6 MCEBHCOEAG w/ 56 |2-3
Internal EEFROM 2)
MCBBHCOSA6 w/ 3.5 |2-3,
Pseudo EPROM
MCEEHCO05B86 MCSSHCOSBE/B05BE w/ | 2-4 | 2-3
Iinternal EEPROM
MCE8HCO5BE/B05B6 w/ | 1-2 | 2-23
Pseudo EPRCM
MCEBHCO5B4 MCBBHCO05B4, 1-2 |23
MCEBHCOSBE, l
| MCBBHCBOSBE

2-5



2.31 Mode Select Headers (J22 and J24)

Jumper headers J22 and J24 are use to configura the EVM for a specific microcentroller unit
(MCU)} evaluation operation. The EVM is factary configured and shipped for MCEEHCO5C4
evaluation operation as shown below,

J22

: Fe=al > J24 E
1 |e @ 4 ¢ oo

5 |@ @] 6 i A

Jumpar header J22 and J24 basic configurations for the MEBHCOS family of devices are
provided in the table shown balow.

BASIC CONFIGURATIONS | JUMPER HEADER
MCDE OF OPERATION J22 J24
. MCEBHCO5AE 5-6 3-5
MCEBHCO5B4/B6/BOSBE 2-4 3-5
MCEBHCOAC2-C4/CH 12 1-2
MCEBHCOSCS" -2 3-5
MCEBHCT705CH 3-5 1-2
MCEB3HCB05CH 3-5 3-5
MCESHCO5LE 1-2 1-2
MCEBHCOSP1/P7 T 1-2
MCEEBHCLOSC4/CB 1-2 1-2
MCEBHSCO05C4/CE 1-2 1-2

NOTE: * Denotes 168K memory map configured via J25 for C9 configuration.
All other configurations require 8K memaory map (see para. 2.3.14}.

Specific MCU device limitations {refer to page 2-18) must be considered when configuring
the EVM for a specific MCU operation. The following page describes specific configurations
for spacific device evaluation operations.
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RESIDENT MCU

EVALUATION MCU

J22

J24

MC68HC05CS

MCEBHCO5AS,
MCEBHCOSC2,
MCEBHC05C3,
MCBBHCO5CA,
MCB8HCO5CB,
MC68HCO5LE
MCEBBHCO5P1,
MCBBHCO5PT,
MCEBHCLOSCA,
MC&8HCLO5CS,
MCBBHS5C05C4,
MCE68HSC05CE

1-2

2-3

MCE8HCO5CE

MCEBHCO5CS wi
16K memory map(#

MCE8HC705C8, or
MCEBHCBO5C4

MCEBHCO5AE,
MCEBBHCDS5C2,
MCE8HCO5CS,
MCEBHCO5C4,
MCEBHCO5CS,
MCEBHCO5LE,
MCEBHCO5P1,
MCEB8HCO5P7,
MCEBHCLOSCH,
MCEBHCLO5CS,
MCEBHSCO5C4,
MCEBHSC05CS8

3-5

MCB8HC705C8I1, or
MCEBHCB05C4(5)

MCE8HCBO5C4
MCEBHC705CH

3-5
35

2-3
1-2

1. Except where noted all emulation MCUs require at lest 8K for

the memeory map.

2. Option register is readable and writeabls.
3. Write option register at $3FDF,

4. Install a jumper on jumper header J25 to enable the 16K

memary map.

5. Write option register at $1FDF.
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EVM Configurations for Specific Evaluation Operations

CONFIGURATION

EVALUATION RESIDENT
MODE MCU (J22) (J24) (J25) NOTES
MCBAHCOBAG MCEBHCO5A6 56 2-3 HRemoved Internal EEPROM (1)
MCEBHCOSAG 35 2-3 Removed F'saudu EPRCM
MCEBHCO5B6 MEB B HGIJE-BE -2 2-3  Removed F‘saudu EPROM
or 2-4 2-3 Removed Internal EEPROM
MGEBHGEDEEE
MCEBHCO5C2 MCE BHGHEC EI -2 1-2 HRemoved BK memory map (2)
MCBBHCO5CE 1-2  1-2 BRemoved BK memorymap (2.)
MCBBHCOSC4 1.2 1-2 Removed 8K memaory map (2.)
MCEeaHCO5CE 1-2  1-2  Removed 8K memory map (2.
MCEBHCOSP1 1-2  1-2  Removed 8K memary map (2.
MCEBHLOGPT 1-2  1-2 Removed 8K memory map (2.)
MCE8HCO5A6 1-2 1-2 Removed BK memorymap (2)
I'u'IC BBHCO5C2 MEEB HETDEEE 3-5 23 Removed 8K memorymap (3.
MCBEHC05C3 of 35 2-3 Removed 8K memory map (3.)
MCB8HCO5C4 MCEBHCBOSC4 35 2-3 Removed 8K memory map (3.)
MCBBHCOSCE 3-5 2-3 Removed 8Kmemorymap (3.
MCEBHCO5P 35 2-3 Removed 8K memory map (3.
MC&BHCOSPT 35 23 PRemoved BK memory map (3.
MG EE H G EIEP.E 35 2.3 Removed 8K mamory map (3.)
MEEEH C USGQ MEEBH EDEE% -2 2-3 In51a| Ied 16K memo nr rnaj:a
MG EE H E ?DEGE MGﬁEHD?ﬂ ECE- 35 12 Fta mnved 8K memery map
MGEEEH G B{:ﬁcd MEEEHCEDSC# 3-5 2.3 H Hmuued BK memary map
M I:E-E-H EEISEM MGEEHG{J B4 1-2 2-3 Removed 8K memory map
MCEBHCO5B6 1-2 2-3 Removed BK memory map
MCEBHCB05BE  1-2  2-3 Removed BK memory map
NOTES 1. Oplion register readable and writeable.
2. Write option register at $3FDF.
3. Write option register at $1FDF.
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2.3.4 Evaluation/Program Salect Header (J21)

Jumper header J21 is use 10 configure the EVM for either the evaluation mode of operation or
the programming mode of operation. The EVM is factory configured and shipped for
evalualion mode of operation as shawn below, .

J21
"o @
. 2 3

EVALUATION PROGRAM

Ta select the programming mode of operation, reinstall J21 fabncated jumper betwean pins 2
and 3.

2.3.5 PC2/E Select Header (J7) (MC68HC0584/86/80586 operation only.)

Jumper header J7 is used only for MCEBHCOSB4/B6/B05BE MCU evaluation. Jumper
header J7 is used 10 select either PC2 for normal VO operations, or E for the CPU E-clock out
option. The EVM is factory configured and shipped for normal 10 evaluation operation as
shown below.

J7
®
2
PC2
3

To salact the CPU E-clock out eption, reinstall J7 fabricated jumper between pins 1 and 2,

EVALUATION MODLULE USER'S MANLUAL MOTORCLA
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236 PB Select Headers (9 thru Ji1) (MCE8HCO5P1 operation enly.)

Jumper headers J8 through J11 are used only for MCEBHCOGP1 MCU evaluation. Jumper
haaders J9 through J11 are used to select PES through PB7 signal lines for MCEBHCOSP1
VO port operations. When the fabricated jumpers are installed, PB5 through PBY signal lines
are routed to the 28-pin IO port connector J17 gins 11 through 13, respectively. The EVM is
factory configured and shipped with jumpers not installed as shown below.

Prior 1o installing fabricated jumpers on jumper headers J9 through J11, ensure that

fabricated jumpers are removed from jumper headers J12 through J14. Convarsely, pnor 1o
installing fabricated jumpers on jumper headers J12 through J14, ensure that fabricatad

jumpers are removed from jumper headers J8 through J11.

J8 | P PET /O PORT CONNECTOR J17, PIN11

J10 ® @ PB6 VO PORT CONNECTOR J17,PIN12

1 2
. J11 ® @ PBS VO PORTCONNECTCR J17,PIN 13
1 2

CAUTION

MCU damage may occur if jumpers are installed on both PB and
PD select headers.

It tabricated jumpers are installed on both the PB {J9 thru J11) and PD (J12 thru J14) select
headers simultanecusly, erratic MCU /0 port andfor EVM operation will result. To avoid
arratic port andior EVM operation, only one group of select headers (either PB or FD) must
be jumpered for a specific port cperation (MCEBHCO5F1 or MCEEHCOSPT).

EVALUATION MODLULE USER'S MANLIAL MOTOROLA
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23.7 PD Select Headers (J12 thru J14) {MCBBHCOSP7 operation only.)

Jumper headers J12 through J14 are used only for MCBBHCO5P7 MCU evaluation. Jumper
haadars J12 through J14 are used to select PD2 through PD4 signal lines tor MCEEBHCOSP7
IO port operations. When the fabricated jumpers are installed, PD2 through PD4 signal lines
are routed to the 28-pin I/O port connector J17 pins 11 through 13, respectively. The EVM is
factory configured and shipped with jumpers not installed as shown below.

J1z2 | @ @ | PD4* (SCK) LOPORT CONNECTOR J17,PIN 11

J13 ® @ PD3" (SDI) X0 PORT CONNECTOR J17, PIN 12

J14 e 9 PD2* (SDO) 10 PORT CONNECTOR J17, PIN 13

NOTE

Above astarisks (*) denote if parallel /O is required instead of SPI,
J9 thru J11 jumpers must be installed instead of J12 thru J14.

Prior o Installing fabricated jumpers on jumper headers J12 through J14, ensure that
fabricated jumpers are removed fram jumper headers J9 through J11. Canversaly, prior to
installing fabricated jumpers on jumper headers J8 through J11, ensure that fabricated
jumpers are removed from jumper headers J12 through J14.

EVALLATION MODLULE LISER'S MANLIAL MCTOHRIOLA
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238 TCAP' Select Header (JB) {(MC68HCO5P1 operation only.)

Jumper header J8 is used only for MCEBHCO5P1 MCU evaluation. Jumper header J8 is

.usad to generate the TCAP' signal for the resident MCL, When the fabricated jumper is
installed, TCAP" signal iz generated via the PD7 signal line. The EVM is factory configured
and shipped with jumpers not installed as shown below.

J8

239 Host Port CTS Select Header (J2)

Jumper header J2 is used to configure the RS-232C host computer /0 port for semi- of full-

handshaking operation. The EVM is factory-configured for semi-handshaking (high level)

operation. This semi-handshaking configuration (high level) is accomplished by the
. installation of a fabricated jumper on jumper header J2 as shown below,

J2

1
I HIGH LEVEL

FULL HANDSHAKE
3I|®

Should the host computer or modem require full-handshake capability, the jumper is
repositioned between pins 2 and 3. Refer to the schematic diagram located in Chapter &
(Figura 5-2, sheet 11 of 11) for CTS signal wiring information.
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2.3.10 Clock Frequency Select Header (J6)
Jumper header J6 is used to select the internal EVM clock frequancy. The EVM is shipped

with an internal 8 MHz crystal, and factory configured for 4 MHz clock (E = 2 MHz) operation .
as shown below.

JB
E (NOTUSED}) 1 |@ @ | 2 DiVIDEBY 1

E=2MHz 3 =8| 4 LDIVIDEBYZ

E=1MHz 5 |® @ | 6 DIVIDEBY4

The divide by one option (pins 1 and 2} is not used. Do not attempt to operate the EVM with
low speed devices {e.g., AB, BE, L6, etc.) above 4 MHz clock (E = 2 MHz). Improper EVM
operation (device evaluation) will result,

NOTE

For H5C operation, the user is required to replace the 8§ MHz
crystal (Y1) with a 16 MHz crystal. When the 16 MHz crystal is
installed, the divide by 2 and divide by 4 options becomsa E = 4
MHz and E = 2 MHz, respectively.

EVALLIATION MOOULE LISER'S MAKLIAL MOTOROLA
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2.3.11 Terminal Port RTS Select Header (J4)

Jumper header J4 is used to configure the RS-232C terminal /O port for sami- or full-
handshaking operation. The EVM is factory-configured for semi-handshaking (high level)
operation. This semi-handshaking configuration (high level). is accomplished by the
installation of a fabricated jumper on jumper header J4 as shown below,

Jd

1
I HIGH LEVEL
FULL HANDSHAKE

Should the host computer or modem require full-handshake capability, the jumper is
repositioned between pins 2 and 3. Refer fo the schematic diagram located in Chaptar 5
(Figure 5-2, sheel 11 of 11) for RTS signal wiring information.

.2.3.12 DACIA Map Select Header (J23)

NOTE
Jumper header J23 is for factory use only.

Jumper header J23 is for factory use only. The installed fabricated jumper (shown below]
should not be remeved during normal EVM operations.

J23

EVALUATION MO0ULE USER'S MANLIAL MCOTOROLA
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2.3.13 Clock Input Select Header (J27)

Jumper header J27 is used to select either internal or external clock source to be used by the
EVM. The internal clock source |s an 8 MHz crystal. The EVM is factory-configured and
shipped with the clock input selected to internal clock operation as shown below. To select
an extarnal clock source, reinstall jumper between pins 1 and 2.

J27
e 9
R T

EXTERNAL INTERNAL

When the external clock source s selected, connectar J26 (2-pin header) is used to facilitate
interconnection of the extarnal clock source.

INPUT GND

EVALUATION MODULE USERS MAMLIAL MOTOROLA
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2.3.14 BK/16K Map Select Header (J25)

Jumper header J25 is usad to select either the 16K memory map which 5 required for
MC68HC05CS operations, of the 8K memory map which is applicable for all other
operations. The EVM is factory-configured and shipped with the 16K memory map enabled.
This is accomplished by the instaliation of a fabricated jumper on pins 1 and 2 as shown
balow To enable the 8K mamary map, remove jumper from pins 1 and 2.

J25

NOTE

Jumper is removed for all evaluation operations
except when evaluating the MCEBHCO5CS MCU.

2.3.15 Write Protect Disable Header (J3)

Jumper header J3 is used to write protect the user program space dunng program execution
(pseudo ROM). The EVM is factory-configured and shipped with the write protect function
anabled. This is accomplished by the installation of a fabricated jumper on pins 1 and 2 as
shown below. To disable the write protect function, remove jumper {rom pins 1 and 2, and
reinstall jumpear on pins 2 and 3.

J3
1
WRITE PROTECT ENABLE
2
WRITE PROTECT DISABLE
3|®
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2.4 COMPONENT IMPLEMENTATION

This pertion of text describes the components required for MCEBHCOSLE evaluation,
specifies rasident MCUs for specific target system evaluation, and illustrales proper resident
MCU installation technigues. One fime programmable read only memory (OTPROM),
erasable programmable read only memory (EPROM), and electrically erasable
programmable read only memory (EEPROM) MCU installation techniques for programming
operations are also provided.

2.4.1 Resident MCEBHCO5LE Evaluation Circultry

As shown in Figure 2-1; the resident MCEBHCO5LE MCU, MCU socket {U54), and MCU O
port conngctors (J18 and J29) are supplied and installed by the user. PCB feed-thru holes
and conductive lands (traces) are provided on the EVM for the user to install the PLCC socket
and two 34-pin VO port connectors. A 68-lead PLCC surface mount socket (Plastronics #
P2068SP) must be installed at socket location US4, Two 34-pin connectors (Aptronics #
829715-01-17) must be installed at connector locations J18 and J29. These connectors
consist of twe 17-pin headers, double row post. Care in socket and connector
installation/soldering will save many hours of troublashooting and repair after assembly.

2.4.2 Resident MCU Sockets

There are three rasident MCU sockets (U44, U53, and U54) available on the EVM. Only one
residant MCU may be installed on the EVM for a specific evaluation. Multiple resident MCUs
will cause MCU damage andior erratic EVM operation. On the following page is & list of
recommended resident MCUs used for avaluation purposes.

When required, the resident 40-pin DIP MCU must be inserted into resident socket location
44, Inspect socket locations US3, US4, Z1, 22, and Z3. Remove MCUs (if installed).

CAUTIONS

The resident MBBHCO5BE6 MCU must be inserted right sida up in
socket US3. Incorrect MCLU insertion will cause MCU damage.

The resident MEBHCOS5LE MCU must be inserted upside down in
socket US4, Incorract MCU insertion will cause MCU damage.

Forcing the resident MCU into the surface mount socket can result
in damage to the socket. Surface mount sockets are fragile.

Only one resident MCU may be installed on the EVM for a specific
evaluation. Multiple resident MCUs will cause MCU damage
andfor erratic EVM operation.

EVALLIATION MOOULE LISERS MAMUAL MOTOROLA
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Recommended Resident MCUs for Evaluation

k

RESIDENT SOCKET PACKAGE MCU
MCU LOCATION TYPE EVALUATION
MCEBHCOSAE Lid4 40-PIN DIP MCEBHCOSAE
MC6BHCO5CH Lid4 40-PIN OIP MCBBHCO5C2
(MCB8HC05CT") MCEBHCO503
MCBAHCO5C4
MCEEHCO5CE
MCEEHCO5P1
MCBBHCOSPY
MCEBHCLOSCA
MCEEHCLOSCE
MCBEBHSCO5CS
MCEBHSCO5CE
MC&BHCO5CS" 44 40-PIN DIP MCBBHCO5CS
MC&8HCT705C8 L44 40-PIN DIP MCEBHCT05CE
MCG6B8HCB05C4 Ud4 40-PIN DIP MCEBHCB0HCA
MCEBHCO5B4 us3 52-LEAD PLCC| MCBBHCO5B4
MCEBHCOS5BE 53 52-LEAD PLCC| MCE8HCO5B4
MCEEHCO5BE
MC&8HCB05BB Us3 52-LEAD PLCC| MCEBHCB0O5BE
MC&6BHCOS5LE LG4 68-LEAD PLCC| MC68HCOSLE

NOTES: (1) * Denotes EVM shipped with MCEBHCOSCS device installed in resident MCU
socket U44, and the 16K memory map configured via jumper header J25

(2) * Also denotes MCEBSBHCO5CY resident MCU can evaluate all device fypes
specified for the MCEBHCO5C4 resident MCU. Jumper must be removed
from jumper header J25 to contigure BK memory map operations

(3) Operational limitations for specific MCUs are provided on the following page.
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Resident MCESHCOSCHO MCU Operational Limitations

The MC68HCOSC MCU cption register resides imtarnally at location $3FDF. Therelfore,
when evaluating other HCO5xx family devices with option registers residing at $1FDF, all
accesses to the resident HCOSCS MCU option register must be made at $3FDF as opposed
to $1FDF evan though the BK memory map is selected.

Tha HCO5CS MCU cannot be used to exactly replicate SPI operations for all HCO5Cx MCU
devices.

The HCOBCS MCU DDRD has a negative implication afiecting senal peripheral interface
(SP1) operations. All port D lines used as cutput lines must have corresponding DDR bits set
to a logic 1 {i.e., SCK (master), MOSI {master), MISO (slave}) when evaluating all HCOSCx
MCL devices.

The HCO5CS MCU contains a port D data direction register (DDRD) that can be used o
amulate the MCBBHCOSP1 and MCEBHCOSP? MCLU port D, bit 5 (PD5). The user must be
awara that the entire DDRD is implemented and other DDRD bits must not be accidantly
written to. When evaluating HCO5P1 and HCOSPT devices with tha resident HCOSCS MCU,
the user must write $20 value to DDRD location $07 when configuring PDDRS as an output
line. This step will ensure that other port D pins remain as input lines as required for correct
HCO5P1 and HCOSPT evaluation.

Hesldent MCEGHCTOSCE MCU Operational Limitations

When evaluating with a resident MCEBHC705CE MCU the option register is accessad at
location $1FDF. The HCT7O5CH option registers must be written to if edge-only intermupts are
to be used. The HCT05C8 option register contains RAM/ROM bits used for dynamic mapping
of internal RAM/RCM.

The HC705C8 MCLU can be used to sxactly replicate SP| operations for all HCO5Cx MCU
devices.

Resident MC68HCB05C4 MCU Operational Limitations

When evaluating with a resldent MCBBHCB05C4 MCU the oplion register is accessed at
location $1FDF. The HCB05C4 option registar must be written to if edge-only interrupts are
to be used. The HCB05C4 option register only configures |IRQ options.

Tha HCBO5C4 MCU can be used to exactly replicate SPI pperaticns for all HCOSCx MCU
devices.

| nal _Limitati
The EVM cannot emulate the low power capabilites of the MCEBHCLOSC4/CE MCU devicas.

The EVM can emulate the high speed {4 MHz) capabilities of the MCEBHSCO5C4/CE MCU
devicas by replacing the B MHz crystal (Y1) with a 16 MHz crystal. Refer to paragraph 2.3.10.
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When reguired, the resident 52-lead PLCC MCEBBHCO05B6 MCU is inserted right side up in
rasident socket location US3 as shown below. Inspect socket locations Udd, US4, 21, 22,
and Z3. Remove MCUs {if installed),

4/

¥ 4 46

8

Raesident 52-lead PLCC MCEBHCO5BE MCU (US3) Instaliation

. When required, the resident 68-lead PLCC MCEBHCO5LE MCU is inserted upside down
(horizonal flip) in resident socket location US4 as shown below. Inspect socket locations
44, US3, 21, 22, and Z3. Remave MCUs (if installed)

L
¥

g
(-]

44

43 2

Resident 68-lead PLCC MCBBHCO5LE MCU (U54) Installation
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243 MCU Programming Sockets

There are three MCU programming sockets (21, 22, and Z3) available on the EVM. As
shown in Figure 2-1, the MC&BHCBOSC4/MCEBHCTOSCE MCU programming socket Z£3
consists of a 40-pin DIP socket, and 22 consists of a 44-lead PLCC surface mount socket,

CAUTION

Forcing the OTPROM/EEPROM MCU into the surface mount
socket can result in damage o the sockel. Surface mount sockets
are fraqgile.

Only one programmable MCU must be installed on the EVM for a
spacific programming operation. Multiple MCUs will cause MCU
damage and/or erratic EVM operation.

When programming the 40-pin DIP MC68HC705C8 OTPROM, MCEBHCT05C8 EPROM, ar
MCEBHCB05C4 EEFROM MCU, the device is inserted into programming socket Z3. Inspect
socket locations Z1, £2, US3, and US4, Remove MCUs (if installed).

When programming the 44-lead PLCC MCB8HCT705C8 OTPROM or MCEBBHCBO5CA
EEPROM MCU, the device must be inserted upside down (horizontal flip) into programming
socket 22 as shown below. Inspect socket locations 21, 23, U53, and U54. Remove MCUs (if
Instalied).

NOTCH
40 B -3

39 N

44-laad PLCC MCEBHCT05CEB/MCEBHCEBOSCA MCU (22} Installation
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Ag shown in Figura 2-1, the MCEBHC805B6 EEPROM MCU programming socket 21 consists
of a §2-lead PLCC surface mour sockel,

CAUTION

Forcing the EEPROM MCU into the surface mount socket can
result in damage to the socket. Surface mount sockets are iragile.

QOnly one MCU must be installed on the EVM for a specific
programming operation. Multiple MCUs will cause MCL damage
and/or erratic EVM operation.

Whan programming the 52-lead PLCC MCEBHC80586 EEPROM MCU, the device must be
insered upside down (horizontal flip) in programming socket Z1 as shown below. Inspact
socket locations 22, 23, U44, and US4, Remove MCUs (it installed)

. 47 7 e MOT N
45 \

H

_

34 20

33 i

52-lgad PLCC MC68HCBO5ES MCU (21) Instaliation
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2.5 INSTALLATION INSTRUCTIONS

Tha EVM is designed for table top operation. A user supplied power supply and R5-232C
compatible terminal are required for EVM operation. An R5-232C compatible host computer .
may be connected 10 the EVM, but is not required for basic EVM operation.

2.5.1 Power Supply - EVM Interconnection
Tha EVM requires +5 Vde @ 1.0 A, +12 Vde @ 0.1 A, and -12 Vdc @ 0.1 A for operation.

Appropriate programming voltage (VPP) is datermined by the data sheet of the MCU device
to be programmed. Refer to page 3-34 for additional VPP information.

CAUTION

When external VPP power is connected to the EVM power
connector J28 pin 1, VPP must be controlled by the EVM
proagrammer VPP switch §5. The user musl perform the
programming procedures as specified in paragraphs 3.7.1
through 3.7.5. Failure to control VPP power via switch 55 will
cause damage to the OTPROM/EPROM MCL device.

The user supplied powar supply is connected to connector J28, which is a terminal block
designed o accept 14-22 AWG wire. Two types of terminal blocks are used in the
manutacturing of the EVM. Interconnection of the power supply wiring to the EVM is
accomplished via either connector type shown below.

J28
1@ |vee 1
2 | @ | +5v 2
3 @ 12V 3
4 @ +12¥ 4
5 @ GMND 5
B @ GND
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252 Terminal - EYM Interconnection

Interconnection of an AS-232C compatible terminal to the EVM is accomplished via a user
supplied 20 or 25 conductor flal ribbon cable assembly as shown in Figure 2-2. One end ol
the cable assembly is connected to the EVM connector J1 (shown below) labeled
TERMINAL. The other and of the cable assembly is connected to the user supplied terminal.
For connector pin assignments and signal descriptions of the EVM terminal port connector
J1, reter o Chapter 5.

J1
w;-lr\‘q
: ﬂlﬂuu:
™D 2 | O
0] 15 NG
R0 3 | O
@] 18 NC
ATS 4 | ©
Q| 17 NG
cTs 5 | ©
0| 18 MG
nse s | ©
0| 13 NG
SIGEND T unanrm:
och 8| O
Q| 21 NG
WG 49 | O
Ol 22 NG
NG 10 | ©
Q| 23 HC
NG 11 | O
Q| 24 HNC
NG 12 | ©
0] 25 NG

TERMINAL
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2.5.3 Host Computer - EVM Interconnection

Tha EVM can be operated with a host computer directly or a remotely located host computer

via a modem. Interconnaction of an AS-232C compatible host computer to the EVM is .
accomplished via a user supplied 20 or 25 conductor flat ribbon cable assembly as shown In
Figure 2-2. One end of the cable assembly is connected 1o tha EVM connector J15 (shown
below} labeled HOST. The other end of the cable assembly is connected to the user
supplied host computer or modem. For connector pin assignments and signal descriptions

of the EVM host port connector J15, refer to Chapter 5.

J15

/

NG 9

w2z |o E|H ME

a0 3o o] 15 NC

A 4 | o 0| 16 NC

e s | o 0] 17 NC

o afo ol
SIGGND 7 0

o ulo ol

NC 8 | ©

i e (PR

NG 11 | o ;

TSRS 0| 24 NC

NG 13 \f":-’ 25 NG

HOST
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20 OR 25 CORDUCTOR
FLAT RIBEOH
CABLE

Eﬂ#;!:!'-ﬁﬂ"‘\\

I w24

25 "0" SUBMIMATURE MALE
[FIM} CONNEGTOR
PART ¥5:

7. CIRGWT ASSEMBLY CORP
e B

2 ITT CANNON FDBEP-BISP
& ANSLEY o250

| 28 "0 SUBMIMATURE FEMALE |
[SOCKET) CONNECTOR
PART o5

7. CIRCIAT ASSEMBELY CORP
WGA-25-3MD-5

L ITT CANNON aDREF-BE5S
4 ANSLEY male-255

i, WINCHESTER #dd-1125P 4. WINCHESTER #4711 255

25 PIN “0' SUBMINIATURE CONHECTOR

AED WIRE —= |
I HOT COMNECTED

TED
RED
ATS
CT8
SR
SIGHAL GND
OTR
oen

25 PN "D SUBMMIATERE CONNECTOR

FIGURE 2-2. Terminal or Host Computer Cable Assembly

e e R e R R S e e QU ST, |
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2.5.4 Target System - EVM 28-Pin Interconnection

Target system to EVM interconnection for the MC68HCOS5P1/P7 operation is accomplished
via EVM connector J17, and a user supplied 28-pin dual-in-line plastic (DIP) cable assembly
as shown in Figure 2-3. MCU I/O port connector J17 is a 28-pin header (shown below) that
facilitate the interconnection of the cable assembly for evaluation purposes. For connector
pin assignments and signal descriptions of the EVM connector J17, refer to Chapter 5.

J17

NC 28 |® @] 1 RESET
NC 27 |® e 2 [RQ

NC 26 |® @] 3 pPA?
PD7 25 | e e| 4 pasg
TCMP 24 |® @| 5 pas
PDS 23 |e | 6 PA4
PCO 22 |e o| 7 PpA3
PC1 921 ® o8| 5 pas
PC2 20 e @ g9 PA1
PC3 18 ® &) 10 PAO
PC4 18 | e @] 11 (NOTE 1)
PC5 17 e o | 12 (NOTE 2
PCe 16 |® @] 13 (NOTE 3)
PC7 15 | ® ®| 14 Vss-GND

NOTES:

1. HCO5P1 = PB5
HCO05P7 = PD2 (SDO)

2. HCO5P1 = PB6
HCO5P7 = PD3 (SDI)

3. HCO5P1 = PB7
HCO5P7 = PD4 (SCK)

28-Pin MCU 1/O Port Connector
(MC6BHCO5P1/P7)
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2.5.5 Target System - EVM 40-Pin Interconnection

Target system to EVM interconnection for the MC68HC05A6/C2-C4/C8/C9 and
MC68HC705C8/805C4 operation is accomplished via EVM connector J19, and a user
supplied 40-pin dual-in-line package (DIP) cable assembly as shown in Figure 2-4. Figure 2-
5 illustrates the factory supplied 44-lead plastic leaded chip carrier (PLCC) cable assembly.
MCU 1/0 port connector J19 is a 40-pin header (shown below) that facilitate the
interconnection of either cable assembly for evaluation purposes. For connector pin
assignments and signal descriptions of the EVM connector J18, refer to Chapter 5.

J19

NG 40 | @ ]| 1 RESET
NC 39 e o] 2 TRG
NC 38 @ )| 3 NC
TcAP' 37 | ® | 4 PA7
PD7 36 @ | 5 PA8
TCMP 35 | ® | 6 PAS
PD5 34 | @ @ | 7 PA4
PD4 33 e #| B PA3
PD3 32 L g PAZ
PD2 31 e o 10 PA1
. PD1 30 | ® o | 11 PAO
PDO 29 | @ o | 12 PBOD
PCO 28 L 13 PB1
PC1 27 | e o | 14 PB2
PC2 26 | ® o | 15 PB3
Pca 25 | @ o] 16 PB4
PC4 24 | ® ® | 17 PBS
PC5 23 L 18 PB6
PC6 22 | @ o] 19 PB?

PC7 21 ® ® | 20 GND-Vss

40-Pin MCU /O Port Connector
(MC68HC05A6/C2-C4/C8/C9)
(MC68HC705C8/805C4)
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2.5.6 Target System - EVM 60-Pin Interconnection

Target system to EVM interconnection for the MC68HC05B4/B6 and MC88HCB05B6
operation is accomplished via EVM connector J20, and a factory supplied 52-lead plastic
leaded chip carrier (PLCC) cable assembly as shown in Figure 2-6. MCU /O port connector
J20 is a 60-pin header (shown below) that facilitate the interconnection of the cable assembly
for evaluation purposes. For connector pin assignments and signal descriptions of the EVM
connector J20, refer to Chapter 5.

~ J20
"

TCMP2 1| e o] 2 TCMP PAO 31 | @ o] 32 PB7

PD7 3|e | 4 PDS PB6 33 [e e[ 34 PBS

PD5 5]e @] 6§ NC PB4 35 |e e| 36 PB3

VAL 7| e | 8 VRH PB2 37 | @ ®| 38 PBt

PD4 9| e @] 10 NC PBO 39 | e @] 40 NC

PD3 11 | @ o] 12 PD2 Vss-GND 41 | @ @] 42 PC7

PD1 13 | e o] 14 PDO PC6 43 | @ @ | 44 PC5

NC 15|e o] 16 NC PC4 45 | @ @ 46 PC3

NC 17 | @ | 18 RESET PC2 47 |e @] 48 PC1
. iRQ' 19| e @ | 20 PLMAD/A PCO 49 | @ @ 50 RXD(RDI)
PLMBD/A 21 | e @] 22 TCAP1 (TCAP) SCLK 51 | e e| 52 TXD(TDO)

TCAP2 23 | @ | 24 PA7 NC 53 | @ @] 54 NC

PA6 25| @ @ | 26 PAS NC 55 |e@ | 56 NC

PA4 27 | @ @ | 28 PA3 NC 57 | e @] 58 NC

PA2 29| @ e | 30 PA1 NC 59 | @ @] 80 NC

S N

60-Pin MCU /O Port Connector
(MC68HC05B4/B6)
(MC68HC805B6)
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25,7 Target System - EVM 68-Pin Interconnection

Target system to EVM interconnection for the MC68HCO5L6E operation is accomplished via
EVM connectors J18 and J28, and user supplied 34-pin header type cable assemblies
shown in Figure 2-7. Both MCU /O port connector A (J18) and connector B (J29) are 34-pin
headers (shown below) that facilitate the interconnection of the cable assemblies for
evaluation purposes. For connector pin assignments and signal descriptions of EVM
connectors J18 and J29, refer to Chapter 5.

J18 J29
NC 1 |eeo] 2 IRQ P11 |eel 2 FP2
RESET" 3 |e @#| 4 NC FP3 3 |e e| 4 FP4
NC 5 |lee®| 6 TCMP FP5 5 |e o] 6 FP6
TCAP'" 7 | e o] 8 PA7 FF? 7 |e o] &8 FF8
PAG 9 | e @ 10 PAS FF9 9 | e @] 10 FP10
PA4 11 | @ @ | 12 PA3 FP11 11 | @ @] 12 FP12
PA2 13 | @ @ | 14 PAf{ FP13 13 | @ @ | 14 FP14
PAO 15 | @ @ | 16 PBO FP15 15 | @ @ | 16 FP16
. PB1 17 | @ ® | 18 PB2 FP17 17 | @ @ | 18 FPiB
PB3 19 | @ @ | 20 PB4 FP19 19 | @ @ | 20 FP20
PB5 21 | @ @ | 22 PB6 FP21 21 | e @ | 22 FP22
PB7 23 | @ @ | 24 pg7 FP23 23 | @ @ | 24 FP24
PC6 25 | @ @ | 26 PC5 BP4 25 | @ | 26 BP3
PC4 27 | @ | 28 PC3 BP2 27 | e @#| 28 BP1
PC2 29 | @ @ | 30 PCH PDO 29 | @ | 30 PD1
PCO 31 | @ | 32 Vss-GND PD2 31 | e @] 32 PD3
NC 33 { @ | 34 ALRT NC 33 | e @] 34 VLL
34-Pin MCU /O Port 34-Pin MCU /O Port
Connector A Connector B
(MC68HCO5L6)
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CHAPTER 3
OPERATING INSTRUCTIONS

3.1  INTRODUCTION

This chapter provides the necessary information to initialize and operate the EVM in a target
system environment.  One fime programmable read only memory (OTPROM), erasable
programmable read only memory (EPROM), and electrically erasable programmable read
pnly memory (EEPROM) MCU programming, assembling/disassembling, and downloading
procedures are alsc provided. Information contained in this chapter will be presented in the
following order:

a. Control switch descriptions

b. Limitations

C. Operating procedures

d. MCU programming procedures

8, Assembling/disassembling procedures

f Downloading procedures

The EVM is factory tested for target system evaluation and OTPROM/EPROM/EEPROM MCU
programming operations. Refer to paragraph 2.4 COMPONENT IMPLEMENTATION for
components required for MCBBHCOSLE evaluation, resident MCUs required for specific
target system evaluation, and resident MCU and OTPROM/EPROM/EEPROM MCU
installation techniques.

The maonitor is the resident firmware (EVMbug) for the EVM, which provides a self contained
programming and operating environment. The monior interacts with the user through
predefined commands that are entered from a terminal. These commands perform functions
such as display or modify memory, display or modify MCU internal registers, program
execution under various levels of control, control access to various /O peripherals connected
to the EVM, and control pregramming and reading of OTPROM/EPROM/EEPROM MCUs.

EVALUSTION MODLILE LISER'S MANLIAL MOTOROLA
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3.2 CONTROL SWITCHES

The EVM contains five switches that allow the user to control specific functions. Switches S1
through 53 control the reset and abort functions. Switches S4 and 55 control the MCU B
programming power. Table 3-1 identifies these switches by name, description, and function. .

TABLE 3-1. EVM Control Switches

NAME DESCRIPTION AND FUNCTION
ABORT Momentary action pushbution switch - when ;
switch {51) pressed, returns EVM operation to the

monitor map from the user map assuming
proper operation of user code. (H MCU gets
fost in the user map, the abort is useless and
a master raset must be issued.) The abon
function has no effect when operating in the

monitor map.
USER Momentary action pushbutton switch - when
RESET pressed, resets EVM MCU and user VO, and
switch {52) enables map switching to the user map. This

switch is used as a map switch for execution
of user code from the user reset vector.

MASTER Momentary action pushbutton switch - when .
RESET pressed, resets EVM MCU and user /0,
switch (S3) places EVM operation in the monitor map,

and enables the EVM prompt to be displayed
an terminal CRT.

Programmer On-off slide switch - applies +5 Vdcand +12

power Vdc power 1o the programmable MCU device

swifch (S4) installed in sockets 71, 72, and 73. Power is
applied when the switch is placed in the ON
position.

Programmer Cn-off slide switch - applies programming

Vpp voltage (Vpp) from connector J28 pin 1 to the

switch (S5} programmable MCU device installed in

sockels Z1, Z2, and Z3. Vpp is applied when
the switch is placed in the ON position.

EVALUATION MODULE USER'S MANLEAL MOTOROLA
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3.3 LIMITATIONS

The user may nat frace an RTI instruction with an interrupt enabled and pending due to MCU
interrupt handling. Attempting this will cause an interrupt in the monitor map which will
perform a software reset of the EVM. User breakpoints will be left in the user map, but will not
be recognized by the monitor. The user stack pointer will also reflect the occurrence of an
interrupt.

Mixing interrupt requests (IRQs) and user software interrupts (SWis) should be avoided
whenever possible, due to IRQ-SWI EVM timing. If a concurrent hardware interrupt and SWi
should happen, an EVM failure could occur which may stop program execution. Activation of
the MASTER RESET switch will restore the EVM to proper operation. These conditions will
statistically occur very seldom.

No protection is provided to iimit user programs to the exact amount of MCU ROM available.
The user must be aware of the memory map of the MCU being simulated and ensure thal
only valid ROM locations are used.

The baud rates of the terminal and host /O ports are independent; however, during
transparent mode, characters from the host computer 1o the terminal may occasionally be lost
it the terminal baud rate is not higher than the host baud rate. This occurs only during the
transparen! mode, and does not apply when downloading to memaory.

During MCE8HCO5A8/C2-C4/CB/CI MCU evaluation, the user should not write to locations
$001E and $001F. These locations are Computer Operating Properly (COP) and test register
locations.

During MC68HC05B4/B6 MCU evaluation, the user should not write to location $0020. This
location is a test register location for factory use only.

Programming and bulk erase operations cannot be performed on MCe6BHCB05C4 MCU
485G mask sats, but blank checking, copying, and verifying can be performed.

The EVM cannot emulate the low power capabilities of the MCBBHCLO5C4/C8 MCU davices,
The EVM can emulate the high speed capabilities of the MC6BHSC05C4/C8 MCU devices
by the replacement of the B MHz crystal (Y1) to a 16 MHz crystal. Referto paragraph 2.3.10.

(Specific resident MCU operational limitations are provided on the following page.)

EVALUATION MODULE LISER'S MANUAL MOTOROLA
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Besident MC6BHC0SCS MCU Operational Limitations

The MC&BHCO5C9 MCU option ragister resides internally at location $3FDF. Therefore,
when evaluating other HCO5xx family devices with option registers residing at $1FDF, all
accessas to the resident HCO5C9 MCU option register must be made at $3FDF as opposed
to $1FDF even though the 8K memory map is selected.

The HCOSC9 MCU cannct be used o exactly replicate SPI operations for all HCOS5Cx MCU
devices.

The HCO5CS MCU DDRD has a negative implication affecting serial peripheral interface
(SP1) operations. All port D lines used as output lines must have corresponding DDR bits set
to & logic 1 (i.e., SCK (master), MOSI (master}, MISO (slave}) when evaluating all HCOSCx
MCU devices.

The HCO5C9 MCU contains a port D data direction register {DDRD) that can be used to
emulate the MCEBHCO5P1 and MC6BHCO5P7 MCU port D, bit 5 {(PD5). The user must be
aware that the entire DDRD is implemented and other DDRD bits must not be accidently
written t0. When evaluating HCOSP1 and HCO5P7 devices with the resident HCO5C9 MCU,
the user must write $20 value to DDRD location $07 when configuring PDDRS as an output
line. This step will ensure that other port D pins remain as input lines as required for correct
HCO5P1 and HCO5P7 evaluation.

Resident MCG68HC705C8 MCU Operational Limitations

When evaluating with a resident MCB8HC705C8 MCU the option register is accessed at
location $1FDF. The HC705C8 option registers must be written 1o if edge-only interrupis are
to be used. The HC705CS option register contains RAM/ROM bits used for dynamic mapping
of internal RAM/ROM.

The HC705C8 MCU can be used to exactly replicate SPI operations for all HCO5Cx MCU
devices.

When evaluating with a resident MCE8HCB05C4 MCU the option register is accessed at
location $1FDF. The HCB05C4 option register must be written to it edge-only interrupts are
to be used. The HCBOSC4 option register only configures IRQ options.

The HC805C4 MCU can be used to exactly replicate SP| oparations for all HCO5Cx MCU
devices.
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3.4 OPERATING PROCEDURE

Applying power to the EVM causes a Power On Reset (POR) to occur. This POR condition
causes the MCU and user I/O port circuitry to be reset, and the monitor invoked. All user
registers are in an unknown state during monitor power-up.

A fixed 9600 baud rate is provided for the terminal port, and a software selectable 300-19.2K

baud rate selection is provided tor the host port. The moenitor automatically configures the

baud rate setting for the host VO port. The default baud rate for the host I/0 port is 9600 baud.
: The host /O port baud rate can be reconfigured via the SPEED command.

\ The terminal Cathode Ray Tube (CRT) displays the following message:

EVMbug-HC05 X.X
5=FF P=XXXX A=XY X=X C=EB 111.1...
.'-‘r

where:
X is a revision of the software or an unknown register state
. Condition code register (CCR) HINZC bits are as follows:

Fixed bit, set to logic 1
Fixed bit, set to logic 1
Fixed bit, set to logic 1
Half carry bit

interrupt mask bit
Negative bt

Zero bit

Carry/borrow bit

ONE— T ===
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Status of the CCR bits are displayed as follows:

When all CCR bits are set (logic 1), bits are displayed as follows:

S=XX Pai¥XX B=XY H=KX C=FF 11IHTNAC

When all CCR bits are cleared {logic 0}, bits are displayed as follows:

SG=3X F=XX¥X A= L o C=E( i TN

When a specific bit is set (1}, bits are displayed as follows:

S=XX P=X¥XY A=XX X=KE C=ES i Y R

When specific bits are set (H, |, and C}, bits are dizsplayed as foliows:

S=3¥X P=XHXX A=XX A=XX {=F3 11THT, 2

After inithalization ar return of control to the monitor, the terminal CRT displays the prompt * > *

and waits for a response. If an invalid response i1s entered, the terminal CRT displays .

"ILLEGAL/INSUFFICIENT ENTRY" tollowed by the prompt * = ",

The EVM waits for a command line input from the user terminal. When a proper command is
enlered, the operation continues in one of two basic modes. If the command causes
execution of a user program, the monitor may or may not be reentered, depending upon the
desire of the user. For the alternate case, the command is executed under the control of the
manitor, and the system returns to a waiting condition after the command is completed
During command execution, additional ussr nput may be required, depending on the
command function

The user can use any of the commands supported by the monitor. A standard input routine
controls the EVM operation while the user types a command line. Command processing
begins only after the command line has been terminated by depressing the keyboard
carriage return (RETURN) kay.
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3.5 COMMAND LINE FORMAT

The command line format is as follows:

. »ccommand= [<parameters>|{RETURN)
where:
> EVMbug monitor prompt
<command> Command mnemonic
<parameters> Expression or address.
(RETURN} RETURN keyboard key - depressed o enter command.
NOTES:

(1) The command line format is defined using special characters which have the
following syntactical meanings:

<> Enclose syntactical vanabte
(] Enclose optional fields
[l Enclose optional fislds repeated

. These characters are nol entered by the user, but are for defimtion purposes
only.

(2}  Fields are separated by a single space.

(3)  All input numbers are interpreted as hexadecimal. A dollar sign ($) may
precede any number input, but is not required.

(4} All input commands can be entered either upper or lower case lettanng. Al
input commands are converted automatically 1o upper case lettening except for
downloading commands sent to the host computer, or when operating in the
transparent mode.,

(5 A maximum of 30 characters may be entered on a command line. After the 30th
character is entered, the monitor automatically terminates the command entry
and processes the command line.

{(6) Parameters are inierpreted to be the last two or three charactars in the

parameter file. Parameter errors may be corrected by backspacing. This is
accomplished via the terminal keyboard (CTRL)H function.
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3.6 MONITOR (EVMbug) COMMANDS

The monitor (EVMbug) commands are listed alphabetically by mnemonic in Table 3-2. Each
of the commands are described in detail following the tabular command listing. .

Additional terminal keyboard functions are as follows:

{(BREAK) Abort command
(CTRL)A Default transparent mode exi character
(CTRL)H Backspace
(CTRL)S Freeze screen
(CTRL)X Cancel command line
{RETURN) Enter command
NOTE

When using the control key with a specialized command such as
(CTRL)X, the (CTRL) key is depressed and heid, then the X key ig
depressed. Both keys are then released .

Curing memory display cutput to terminal, (CTRL}S wili delay the output until another
character is enterad
Command line input examples in this chapter are amplified with the following

Underscore entries are user-antered on the terminal keyboard.

Command line input is entered when the keyboard {RETURN) key is depressed.

Typical example of this explanation is as follows:

>MD 100 Z21F

EVALLIATION MODULE USER'S MANLUIAL MOTOROLA
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TABLE 3-2. Monitor (EVMbug) Commands

COMMAND

DESCRIPTION

ASM <address>

BF <addr1> <addr2> <dala>

BR [<address>]..

BULK <device>

CHCK [<addri> <addr2>] <devices
COPY [<addr1> <addr2>] <devices
G [<acdress>]

HELP

LOAD <port> [=<text>]

MD <addr1> |{<addr2=]

MM <address:

NOBR [<address>]

P [<counts]

PROG [<addr1> <addr?s] <devices
RD

RM

SPEED <baud rate>

T {=counts]

TM [<exit character>]

VERF [<addr1> <addr2>] <devices

= - [ —— i

Assembler/disassembler (imteractive)
Block fill memory with data
Breakpoint set

Bulk erase EEPROM

Blank check OTPROMEPROM/EEPROM
Copy OTPROM/EPROMEEPROM
Go (execute program)

Help {display commands)

Load (S-records™) from YO pon
Memory display

Memory madify (interactive)

Remove breakpomnt

Proceed {thru breakpoint)

Program OTPROMEPROMEEPROM
Register display

Register modify (interactive)

Host VO port baud rate select

Trace

Transparent mode

Verity OTPROMEPROMEEPROM

NOTE:

s e e e P e S R
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ASM Assembier/Disassembler AEM

3.6.1 Assembler/Disassembler
ASM <address»>
where <address> is the starting address for the assembler cperation.

The assembler/disassembler is an interactive assemblerfeditor in which the source program
is not saved. Each source line is converted into the proper machine language code and is
stored in memory on a line-by-line basis at the time of entry. In order to display an instruction,
the machine code is disassembled and the instruction mnemonic and operands are
displayed. All valid opcodes are converted to assembly language mnemonic. All invalid
opcodes return a Form Constant Byte (FCB) convarsion,

The ASM command allows the user to create, modify, and debug MCE805 MCU code. No
provision i3 made for line numbers or labels.

Assembler input must have exactly one space between the mnemonic and the operand.
There must be no space between the cperand and the index specification (X} except in the

case of indexed no offset. Assembler input must be terminated by a carriage return. No
comments, eic., are allowed after the instruction input. Examples are as follows:

a. >LDA 0. X
b. >STA 1¢.X

C. *ASRA
d FLOME
a. >CME 200

After each new assembier input line, the new line is disassembled for the user before
stepping fo the new instruction. The new line may assemble to a different number of bytes
than the previous one.

Far Branch it High or Same (BHS)/Branch if Carry Clear (BCC) mnemanics, disassembly
displays the BCC mnemonic. For Branch if Lower (BLO)/ Branch if Carry Set (BCS)
mnemonics, disassembly displays the BCS mnemaonic

Branch address offsets are automatically calculated by the assembler, thus the address is
inputted as the operand rather than an offset value

EVALUATION MODWULE UISER'S MANUAL MOTOROLA
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ASM Assembler/Disassembler ASM

The assembler is terminated by entering a peried () followed by a carriage return as the only
entry on the command input line. Entering a carriage return alone on an input line steps to
the next instruction

Entering (CTRL)X cancels an input line. The monitor remains in the assembler mode. If an
invalid address is specified, the invalid address and the message "BAD MEMORY" is
displayed on the terminal CRT,

EXAMPLES DESCRIPTION

V3 a
100 9D NOP >LDBA #555 Immediate mode addressing,
100 A& 55 LDA #5333 requires § before operand.
102 1 00 9D CMP 50090 >5TR 560 Direct mode addressing, may
102 87 o0 5TA 560 have % but not necessary.
104 9D NOP »LDB 0. X Index mode, if not offset (,X)
i04 E6 00 LDA  500,X% will be accepted.

. 106 TR ADD L X >*BRE 5100 Branch offsecs calculated
10a 20 F8 ERA 50100 automatically, address required

as conditisnal branch oparand.

108 FF 8T X - Assembler ¢peration terminated.

Refer to the end of this chapter for additional operational information pertaining to the use of
the assembler/disassembier

A e T R C R G NS R S
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BF Block Fill BF

3.6.2 Block Fiil .

BF <addressi> <address?> <data-

where,
<addressi> Lower limit for fill operation
<gaddressZs Upper limit for fill operation.
<datas Fill pattern hexadecimal value.

The BF command allows the user to repeat a specific pattern throughout a determined user
memary range.

Caution should be used when modifying locations which are internal to the MGB8HCO5 MCU
device (i.e., port addresses, timer registers, etc. )

EXAMPLES DESCRIPTION

»BE_80 100 FF Fill each byte ¢f memory from B0 through
100 with data pattern FF

>BF 200 200 0 Set location 200 to O
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BR Breakpoint Set BR

. 3.6.3 Breakpoint Set
BR [<address>]..

The BR command sets the address into the breakpoint address table. During execution af
the user program, a debug halt occurs immediately preceding the execution of any instruction
address In the breakpoint table

The user should not place a breakpoint on a software interrupt SWI instruction because this
is the instruction that the monitor uses to breakpointsingle step a user program. However,
the user may use the SWI instruction in the user program.

A maximum of five breakpoints may be set. After setting the breakpoint, the current
breakpoint addresses, If any, are displayed, All multiple breakpoints are anlered on the

same fing.

COMMAND FORMATS DESCRIPTION

. BR Display ail current breakpoints.

BR <address> Set breakpoint

EXAMPLES DESCRIPTION
>BR_324 Set breakpoint at address lecation
Brkpts=0324 324.
>BR 324 212 100 Sets three breakpeints. Breakpoints
Rrkpte=0324 0212 0100 at same address will result 1n only
b one breakpoint being set.
*ER Display all current breakpoints.
Brikprs=0324 0212 0160

-
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BULK Bulk Erase EEPROM BULK

3.6.4 Bulk Erase
BULK =devices

wheare <device>  C4 for the MCEBHCB05C4 EEPROM MCU
B6 for the MCBBHCB05B6 EEPROM MCU

The BULK command is invoked without an address, and aliows the user to bulk erase all
MCU inmternal EEPROM installed in programming sockets Z2 or Z3. Prior to entering this

command, the user must follow the EEPROM erasing procedure as described in paragraph

3.7.2

EXAMPLES

>BULE 4
BLANKE CHECEING
=

>BULK C4

BLANE CHECEING
FAET WOT BLANEK
>

TION

Eraze MCGAHCBOS5C4 EEPROM.
Blank checking in process message.
Prompt indicates blank EEPROM.

Erazce MOGAHCRNSCY EEPROM,

Blank checking in process message.
Message indicates EEPRCM not blank.,
Prompt

NOTE

MC68HCB05B6 EEPROM checking takes approx. 30 seconds (E = 2 MHz)

>»BULE EBEE
BLANE CHECKING
-

}E”T E Eﬁ

BLANK CHECEING
PART HOT BLANK
>
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Erase MCABHCH05B6 EEPROM.
Blank checking in process message.
Frompt indicates blank EEPROM.

Erase MCaBHCB05B6 EEPROM.

Blank checking in process message.
Mes=zage indicates EEPEOM not blank.
Prompt .
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BULK Bulk Erase EEPROM BULK

NOTE

MCBBHCB05C4 and MCBSHCB05B6 EEPROM byte
erasing cannct be performed on the EVM.

individual byte locations are changed by copying the MCU EEPROM contents into the EVM
user map pseudo ROM, bulk erasing the MCU internal EEPROM, memory modifying the
specific byte location, then reprogramming the MCU internal EEPROM. Individual byte
locations are verified by copying the MCU EEPROM contents into the EVM user map pséudo
ROM, and displaying the specific memory location. The following example shows how 1o
change and venfy an individual EEPROM byte location.

EXAMPLE DESCRIPTION
>L0PY Bo Copy MC6BHC805B& EEPROM contents.
= Prompt indicates copy sedquence completed.
>BULE B6 Erase MCEBHCEQSES EEPROM.
BLANK CHECKING Blank checking in process message.
= Prompt indicates blank EEPROM completed.
M 103 Display memory location 5103,
0103m55>717, Change data at %103 and terminate MM operation.
> Prompt indicates memory modify completed.
»PROGC BO Program MC6BHCEOSBE6 EEPROM contents.
BLANK CHECKING 3lank checking in process message.
HENKE EEFROM address location XxXxXX updaced.
VERIFYING Program verification in process.
> Prompt indicates proegram sequence completed.
>COPY B Copy MCRSHCEQSEE EEPROM contents,
> Prompt indicates copy sequence completed,
MR 160 Display memory locations starting at $100.
0109 hL-Ea B5.M7 55 .55 Ef GF L& % K6 ER BE BG- RSN L .eemasmasssuis

e R . RS e A R R T S AW e SR R DI
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CHCK Blank Check OTPROMEPROM/EEPROM CHCK

3.6.5 Check .

CHCK [<address1> <address2s] <device>

where: <address1> Beginning address of the memory to be checked.
<addressZ> Ending address of the memory to be checked
<davice> C4 for the MCEBHCB05C4 EEPROM MCU
C8 for the MC68HC705C8 OTPROM/EPROM MCU "

B6 for the MCE8HCB05B6 EEPROM MCU

The CHCK command allows the user to be sure that the MCU internal
OTPROM/EPROM/EEPROM (installed in programming sockets Z1, Z2, or Z3) is properly
erased. Prior to entering this command, the user must follow the OTPROM/EPROM/EEPROM
content checking procedure as described in paragraph 3.7.1. The CHCK command is now
enterad via the terminal keyboard to check the contents of the MCU internal
OTPROM/EPROM/EEPROM. The results (blank (>} or not blank) are displayed on the
tarminal CRT. The user must be aware of memory map boundaries of the applicable MCU
device when specifying start and end address locations.

EXAMPLES DESCRIPTION W
>CHCE C4 Check MCEBHCADSC4 EEPROM.
BLANE CHECEING Blank checking all EFFEOM locations.
> Frompt indicates blank EEPROM.
NOTE
MCE8HC705C8 EPROM UV window must be covered during checking.
>QHCE 100 JFS CB Check MC6BHCT05CE OTPROM/EPROM.
BLANK CHECKING Blank checking locations 50100 thra 5$03F5.
PRRT NOT BLANK Messzage indicates OTPEOM/EFPROM not blank.
> Prompt.
NOTE
MC68HC805B86 EEPROM checking takes approx. 30 seconds (E = 2 MHz)
>CHCK 800 9FF B6 Check MC6B8HCBOSES EEPROM.
ELANE, CHECEING Blank checking locations 50800 chru 509FF.
PART NOT BLANK Mes=zage indicates EEPRCM not blank.
> Frompt .
EVALUATION MODLILE USER'S MANUAL MOTOROLA

316 MEEHCOSEVM




COPY Copy OTPROMEPROMEEPROM COPY

.3.5.5 Copy

COPY [<address1> <address?>| <devices

where: <address1> Beginning address of the memory to be copied.
<address2> Ending address of the memory 1o be copied.
<devices C4 tor the MCEEBHCB05C4 EEPROM MCU

C8 for the MC68HC705C8 OTPROM/EPROM MCU
B6 for the MCEBHCB05B6 EEFROM MCU

The COPY command allows the user to copy the contents of the programmed MCU intarnal
OTPROMEFROM/EEPROM (installed in programming sockets Z1, 22, or Z3} into the EVM
user map pseude ROM. Prior to entering this command, the user must follow the
OTPROM/EPROM/EEPROM copying procedure as described in paragraph 3.7.4. The COPY
command is now entered via the terminal keyboard to enable the MCU
OTPROM/EPROM/EEPROM contents to be copied into the EVM user map. The EVMbug
prompt is displayed on the terminal CRT upen completion of the copying cparation. The user
must be aware of memory map boundarnies of the applicable MCU device when specifying
slart and end agdress locations.

EXAMPLES DESCRIPTION
>ROEY 20 4F 4 Copy MCEBHCBO5C4 EEFROM contents.
- Prompl indlcates copy segquence completed.
EEPROM locations 50020 thru 3004F copled.
NOTE
MCE8HC705C8 EPROM UV window must be covered during copying.
~C0PY C8 Copy MCEBHCTOSCA OTPROM/EPROM contents.
> Frompt indicates copy sequence completed.
All OTPROM/EPROM locatieons copied.
NOTE
MCEBHCB05BE EEPROM copying takes approx. 30 seconds (E = 2 MHz).
>COPY 100 1EFF B6 Copy MC6BHCA05Be EEPROM caontents,
> Prompt indicates copy sequence completed.
I EEPRCH lacations 30100 thru S1EFF copled.
EVALUATION MODULE USER'S MANLIAL MOTOROLA
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G Go G

367 Go
G [<addrass>]
where <address> is the starting address where program execution begins.

The G command allows the user to initiate user program execution (free run in real time).
The user may optionally specify a starling address where execution is to begin. Execution
starts at the current Program Counter (PC) address location, unless a starting address is
specified. Program execution continues until a breakpoint is encountered, or the EVM
ABORT switch 51 is activated (pressed), or the MASTER RESET switch 53 is pressed.

EXAMPLES DESCRIPTION

> Go to user map and begin program execution
at current FC address location.

>G 100 Go to user map and begin program execution
at PO address location 3100.

>3 100 Transfer of EVMbug moniter centrol.
Rhort
5=FY P=0104 A=55 X=EF C=EE& s b Bl e
ABORT switch S1 is used to restore EVMbug

moniter control if no breakpoints were
preset pricr to the G command entry.
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HELP Help HELP

3.6.8 Help

HELP

The HELP command enables the user available EVM command information to be displayed
on the terminal CRT for quick reference purposes

EXAMPLE

*HELE

BREAK = Abort command, CTRL-A = Exit transparent mode, CTREL-H = Backspace,

CTREL-5 = Freere acrean, CTRL-X = Cancel nommand Lline

ASH <ETART ADDR>- Single line assembler/disazsembler

BF <START ADDR> <END ADDR> <DATA>- Block fill memory

BR [<ADDRI - ADDRS>7- Set ! rte 5 braakpoints

BULE <BREVICE>- Bulk erasze MCU EEPROM

CHCE [<3TART ADDR> «<END ADDR>! <device»=- Blank check MCU OT/E/EEPROM

COPY ([<START ADDR> <END ADDR>] <device»- Copy MCU OT/E/EEPROM to memary
. 7 [<START ADDR>]- Execure user pProgram

LOAD <PORT> [=<TEXT>]=- Download (Hlest or (Tierminal port Lo memory

HMD <3TART ADDR> [<END RDDR>»| - Digplay mamocy

MM <BDOREZS>= Modify memory

HQBER [ <ADDRLI - ADDRL>] - Remove hreakpoints

P {<COUNT>]- Proceed 1=FF Limes through a breakpoint

FROG [<5TART ADDR> <END ADDR»| <davicer- Program MCU GT/E/EEPEOM from momory

BD- Register display

AM- Ragistar modify

SPEED [<BAUD RATE>]- Displav/salect host baud rate

T [<COUNT>]= Trace 1-FF instructions

™ [<EXIT CHARACTER»]- Enter tranaparent mods

VEREF [«<53TART ADDR> <END ADDR>] <devicer- Verify MCU OT/E/EEPROM Lo memory

-
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LOAD Load LOAD

3.6.9 Load
LOAD <port> [=<texts]

where:
<parts H for host port or T for terminal port

<texts Text following the = sign is the host command sent to the porn, which
instructs the external host computer to download S-records 1o the EVM

The LOAD command moves (downloads) object data in S-record format (see Appendix A)
trom an external host computer to EVM user pseudo ROM,

When downloading data from a host computer file, the data received by the EVM maonitor is
echoed 1o the terminal. |f the terminal is running at a baud rate less than the host computer,
the S-record echo may be scrambled but the data is entered correctly 1o EVM user pseudo
ROM,

As the EVM monilor processes only valid S-record data, it is possible for the monitor 1o hang
up during a load operation (there is no imeout because the terminal and host computer may
be running at different baud rates)

If an S-record starting address points 1o an invalid memory location, the invalid address and
the message "BAD MEMORY" is dispiayed on the terminal CRT

EXAMPLES DESCRIPTION

=LOAD T LOMD command entered to downlead data from
hast coemputer (e.g., IBM-BC) to EVM via
Cerminal port.

>LOAD H=COFY EXORT.LX.$CH LOAD command entered te download data from
EXORciser to ZVM through host port. EXCRT
file with copy to terminal impilemented,

Refer to the downloading procedures at the end of this chapter tor additional information
pertaining to the use of the LOAD command.
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MD Memory Display MD

3.6.10 Memory Display
MD <addressi> [<address?s|

where.
<gddressi> Beginning address of the memory to be displayed.
<address2> Ending address of the memory to be displayed
The MD command is used to display a section of user memory beginning at addressi and

continuing to address? {f address2 is not entered, 16 bytes are displayed beginning at
address1. If address1 is greater than address2, the monitor prompt is displayed

EXAMPLES

0. ..

agaa Afh AR BA BA RR AR AA MM AA MM AR RA RA RA AA AA

0630 AA MA AN AR AR AA AMA AR RR MM AM AN AR AR AR AR

aoald LA AR AA OAA AR AR AR AR RA AA AR AR AA AR AR AA

b

D 122

f122 AA AR AA AR AR BB AN AN AM AMA AR AA AR AA AA AR
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MM Memory Modify MM

3.6.11 Memory Modify .
MM <address>
whare <address> is the memary location at which to start display/modify.

The MM command aliows the user to examine/modify contents in user memory at specified
locations in an interactive manner. Once entered, the MM command has several submodes
of operation that allow modification and verification of data The following terminators are
recognized

[«data=]{RETURN}) Uipdate location ang sequence torward.
[«data>]*{RETURN} Update location and sequence backward
[<data>]=(RETURN) Update location and reopen same location
[«data>] (RETURN) Update location and terminate

An entry of only " (RETURN}" terminates the memory modify interactive operation. (CTRL)X
may be used to cancel any input line; the menitor remains in this command.

It an invalid address is specified, the invalid address and the message "BAD MEMORY" is
displayed on the terminal CRT.

EXAMPLES DESCRIPTION
>MM 100 Display memory location 100,
0100=00>aA= Change data at 100 and reexamine locatilan.
0100=Aa>
0101=11>44" Change data at 101 and backup one locatien,
0100=nA>
0101=44>33, Change dara ar 101 and terminate MM

cperation
o

MM 102 Display memory locatien 1G2.

0102=22>35 Do not change data at 193,

D10 3=AR>, Terminate operation. .
T

EVALUATION MODULE USER'S MANLIAL MOTOROLA

3-22 MEEHCOSE VM




NOBR Remove Breakpoint NOB R

.3.5,12 Remove Breakpaint
NOBR [<address>]...

The NOBR command i3 usad to remove one or more breakpoints from the internal breakpoint
table. This command functions oppositely of the BR command. After removing the
breakpoint, the current breakpoint address, if any, are displayed.

COMMAND FORMATS DESCRIPTION
NOBR Removes all current breakpoints
NOBR <address> Removes breakpoint.
@ cuvwess RIP
[}
SHOBR 200 Removes breakpoint located at 200,
Brkpre=0321 Go8o 0420
5
>NORR 321 BO Removes breakpolints located at 321
Brkpts=0420 and 80.
2
*ROEBR Eemoves 81l breakpolinbs
Brkpts=

>
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3.6.13 Proceed

P [<count=]

where <count= is the number (in hexadecimal, $FF max ) of times the current breakpoint
location is to be passed before the breakpoint returns control to the maniter. All other
breakpoints are ignored during this command

This command is ideal for applications where registers must be examined afler a given
number of passes within a software loop

EVALLATION MODULE LISERTS MAMLIAL
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DESCRIPTION

Current breakpoint locatien is passed [ive
times before breakpeint returns coentrel to
the monitor.
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PROG Program OTPROMEPROMEEPROM PROG

.3.5.14 Program

PROG [<address1> <address2>] <devices

where: <addressi> Beginning address of the memory to be checked
<address?> Ending address of the memeory to be checked
<davice> <C4> for MCBBHCB05C4 EEPROM MCU
; <1C8> for MCEBHCT705C8 OTPROMEPROM MCU
{Mask set OBE67H.)

<C8> for MCEBHCT05CE OTPROM/EPROM MCU
{Mask set 1B67H, B445, and future mask sets.)
<B6> for MCEBHCBO5B6 EEPROM MCU

The PROG command is used 1o program MCU internal OTPROM/EPROM/EEPROM installed
in programming sockets 21, 22, or Z3,

CAUTION

Do not attempt to program a mask programmed MCU device (e.g.,
. MCBBHCO5C4 or MCBBHCO5CB). Damage will occur to the
device,

Prior to entering this command, the user must follow the OTPROM/EPROM/EEPROM
programming procedure as described in paragraph 3.7.3.

The PROG command is now entered via the terminal keyboard to program the MCU internal
OTPROM/EPROMEEFROM. The EVM checks the OTPROM/EPROM/EEPROM contents. If
any OTPROM/EPROM/EEPROM locations are not empty, the EVM monitor will prompt the
user with a message to either continue the programming sequence or exit the PROG
command. A (RETURN) entry will continue with the programming operation, while any other
character will exit the PROG command. This allows changes to be made to already
programmed devices. During the programming cperation, the terminal CRT display is
updated with each address being programmed. The user must be aware of memory map
boundaries of the applicable MCU device when specifying start and end address lecations.

NOTE

Excessive programming the same location will cause data
degradation if the locaton i1s not erased first,
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PROG Program OTPROM/EPROMEEPROM PROG

EXAMPLES

>EROG 20 TEF C4
BLANK CHECKING
YOLKX

VERIFYING
=

>EROG 20 TEF C4
BLANK CHECKING
XHXX

VERIFYING

DOES NOT VERIFY
s

DESCRIPTION

Program MCG6HCE(QSC4 EEPROM,
Blank checking locations 50020 thru S07FEF.
Programming locations 30020 thru SO07FEF.

Program verification in process.
Frompt indicates program sedquence completed.

Frogram MCHREHCANSCY EEPROM.

Programming locations $0020 thru 507FF.
EEPEOM address location XXX updated.
Program varification in process.

Program sequence did not verify correctly.
Prompt indicates program segquence completed,

NOTE

MCE&EBHC705C8 EPROM UV window must be covered dunng programming

= FE
BLANE CHECKING
N

XN

VERIFYING

b

>PROG 200 3FF CHR

BLANK CHECKING

FART NOT BLANK

HIT RETURN TO PROGRAM
AEAX

HAAX

VERIFYING
>

Program MCGBHCTOSCE OTPROM/EPROM.

Blank checking locations 0200 cthru 503FF.
Frogramming locations 50200 thru $03FF.
Reprogramming locatienz $0200 thru SO3FF.
Pregram verificatlon in process meEzsage.
Prompt indlicates program sequence completed,

Frogram MC&8HCTOSCE QOTFROM/EPRGM.

BElank checking locaticns 50200 thru $03FF.
Address locations naot blank,

[nitlate programming segquence.

OTPROM/EFROM address location XXX updated.
Reprogramming locations $0200 thru S03FF.
Program verification in process message.
Frompt lndicates program sSeguence completad.

NOTE

MC68HCB0S5BE EEPROM checking takes approx. 30 seconds (E = 2 MHz).
MC88HCB05B6 EEPROM verifying takes approx. 30 seconds (E = 2 MHz)

BLANK CHECKING
MY

VERIFYING
-]

»EROG 300 AT6 BE
BLANK CHECKING
AXXK

VERIFYING

DOES NOT VERIFY

>
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Program MCeBHC805B& EEPROM

Blank checking locatiens 53300 thru $0R76.
Programming Locations $0900 thou 50A76.
Frogram verification in process.

Prompt indlcates program Seguence completed.

Program MCABHCH05EE EEFPROM.

Frogramming locationg 50900 thru 50A76.
EEPROM address location XMXX updated.
Program verification in process,

Program sequence did not verify correctly.
Prompt indicates program seguence completed.
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PROG Program OTPROM/EPROMEEPROM PROG

NOTE

MCBBHC705C8 MCU secure EPROM featura is performed after a
successtul EPROM program and verity operation.

The secure EPROM feature is performed by programming the MCEBHC705CE MCU option
register ($1FDF) security (SEC) bit. This is accomplished by memary modifying pseudo ROM
address location $1FDF (bit 3 = logic 1), reprogramming MCU option register $1FDF, and
veritying contents,

The following example shows how to program the MCBBHCT705CH option register security

bit
NOTES
. <device> = <1C8> for MCGAHCT05CE mask set OBETH,
<device> = <C8> for MCEBHC705C8 mask set 1B6TH, B44S5, and future mask sets.
MCBBHCT05CE EPROM UV window must be covered during all operations.
EXAMPLES DESCRIPTION
MM IFDF Memory medify pseudo ROM location $1FDF.
1 FOE=XX>08, Set bit 3 to loglic one (1).
*»PRG; 1FDF IFDE CE or 1CE Program MCEBHCTOSCE option register S1FDF.
BELANK CHECKING Blank checking location F1FDF.
1EDEF Programming lecatien F1FDF.
VERIFYING Program verification in process message.
Program wverification halts.
(PRESS MASTER RESET SWITCH S3 TO RELEASE FROM VERIFICATION MODE.)
. > Frompt returng after pressing master reset.
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RD Register Display RD

3.6.15 Register Display .
RD

The RD command displays the MCU register conmtents

COMMAND FORMAT DESCRIPTION

>RD Contents of the foilowing registers are displayed

s = Stack pointer
P = Program counter
A = Accumulator A
X = Index register
C = Condition codes
EXAMPLE
>ED
Regs
5=FF P=0102 B=31 X=FF CmFg 111HI..c
-
DESCRIPTION
Condition code register (CCR) 111HINZC bits are displayed as follows:
Ail CCR bits set {logic 1) C=FF 1 11HINZC
All CCR bits cleared (logic 0) C=00 V5 1 IR
Specific CCR bit sat (1) C=10 s S
Specttic CCR bits set (H, |, and Z) C=34 111HI.Z.
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RM Register Modify RM

.E_E.lﬁ Register Modify

RM

The RAM command is used to modify the MCU registers contents. The RM command takes no
parameters and starts by displaying the S (stack painter) register contents and allowing
changes to be made. The order of the registers displayed are as follows:

(stack pointar)
{program counter)
(accumulator A)
{index registar)
{condition code)

L B e s RV

Once entered, the RM command has several submodes of operation that allow modication
and verification of data. The following terminators are recognized

[<datas}{RETURN) Update register and sequence forward.
|<data=]*(RETURN}) Update register and sequence backward
[«data>]=(RETURN) Update register and reopen same location
[«data>] (RETURN) Update register and terminate

An entry of enly ".(RETURN)" terminates the register modify interactive mode. (CTRL}X may
be used to cancel any input line; the monitor remains in this command. The stack peinter is
not user modifiable.

EXAMPLES DESCRIPTION
~BM Command entered.
5=FF
P=(102>100 Change P register and go to A register.
A=31>AR Change A register.
X=FF> Examine X reglister.
C=F9>. Examine  register and terminate command.

B

T e e i S I R S A R
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SPEED Speed SPEED

3.6.17 Speed .

SPEED <baud rate>
where <baud rate> is the number 300, 600, 1200, 2400, 4800, 9600, or 18.2K.

The monitor configures the baud rate of the host 1O port to 9600 baud upon reset. The
SPEED command only aliows the user to reassign of modify the baud rate operating speed
of the EVM hest VO pont for specific applications.

NOTE

When entering the 19.2K baud rate, the decimal point is not
required for the command entry. This baud rate command |s
entered as SPEED 132,

EXAMPLES DESCRIPTION .
*SPEED Bisplays current hest I/0 port baud rate.
49600
=
*3PEFD 1892 Reassign or modify EWM host I/0 port to
> operate at the baud rate speed of 19,200

{15.2K}) baud. HNote that decimal point is
not entered during the command entry.

E
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T Trace T

.3.5.1 8 Trace

T [<count>]

where <count> is the number (in hexadecimal, $FF max.) of instructions to execute.

The T command allows the user to monitor program execution on an instruction-by-
instruction basis. The user may optionally execute several instructions at a time by entering a
count value (up to $FF). Execution stans at the current PC. The PC displayed with the event
message Is of the next instruction to be executed. During the tracing operation, breakpoints
are active and the user program sxecution stops upon the PC encountering a breakpdint
address.

The user should not try to trace an instruction that branches to itself (e g., BRA). Bacause the
monitor places an SWI instruction on the ebject of the branch, the instruction would never be
executed. However, it would look o the user as if the instruction executed. The user may
enter a G command while the PC points 1o this type of instruction as long as the instruction is
notl a breakpoint address,

The monitor issues an "ILLEGAL/INSUFFICIENT ENTRY" message if the user attempts to
. trace at an address that comtains an invalid opcode.

SINGLE TRACE EXAMPLE

>1
pidl 4C THCA
S=FF P=0101 A=01) A=FF C=Eh TEY.T.Z.
:‘5-

MULTIPLE TRACE EXAMPLE
_-\1_1" :
2102 9D NOP
e=IE P=0102 E=01 K=FF C=EB i 9 i e
0103 20 FC BRA 50101
L=FF P=0103 A=01 ¥=FF C=F8 LiEeT. s
-
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T M Transparent Mode ™

3.6.19 Transparent Mode
TM [<exit characters]
where <axit characters is the user entry to terminate the transparent mode.

The TM command connects the EVM host port to the terminal pont, which allows direct
communication between the terminal and the host computer. All /0 between the pors are
ignared by the EVM until the exit character Is entered from the terminal.

When the TM command is entered, an exit character is entered tollowing the TM command
(e.9., >IM X). The exit character {X) can be any keyboard character (printable or non-
printable). The default exit command is {CTRLJA. When the user task is completed, the
iransparent mode Is terminated by entering the same exit character.

>TM Command followed by Utwo carriage returns.
{RETURN} (CTRL)A i3 default exit command. MDOS
MBOS program entered,

=RIR

={CTRLIA Task complete. Enter exit command (CTRL}A
2 ™ command terminated.

>IM X Command fellewed by exit character (X).
(EETURMN)

MDCS MDOS program entered.

=RIR Directory called up.

= Task completa. Enter exit characcter (X}
2 ™ command termirated.

Refer to the dewnloading procedures at the end of this chapter for additional information
pertaining to the use of the TM command
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VERF Verify EEPROM VERF

.m.zn Verify

VERF [<address1> <address2:] <device»

where: <addressis> Beginning address of the memeory to be checked.
<addressz> Ending address of the memary to be checked
<devices C4 tor the MC6BHCB0OSC4 EEPROM MCU

C8 for the MC8BHC705C8 OTPROM/EFROM MCU
B6 for the MC88HCB05B6 EEPROM MCU

The VERF command allows the user to verify the contents of the pregrammed MCU internal
OTPROM/EPROM/EEPROM (installed in programming sockets Z1, Z2, or Z3) against the EVM
user pseudo ROM Prior to entering this command, the user must follow the
OTPROM/EPROM/EEPROM verifying procedure as described In paragraph 3.7.5. The VERF
command is now eniered via the terminal keyboard to enable the MCU
OTPROMEPROMEEPROM contents to be verified with the contents of the user pseudo ROM.
if any differences between the MCU OTPROM/EPROM/EEFPROM and the user pseudo ROM
exist, an error message will be displayed on the terminal CRT. The user must be aware of

memaory map boundaries of the applicable MCU device when specifying start and end
address locations

EXAMPLES DESCRIPTION
>YERF (4 Verify MCGBHCS05CH4 EEPROM.
VERIFYING Verifying all EEPROM locations.
-‘* Frompt indicates verified EEPROM.
NOTE
MCE8BHC705C8 EPROM UV window must be covered dunng venfying.
>VERF oS00 1FFF CB Verify MC&BECTORCHS EEPROM.
VERIFYING Verifying lccations 30500 thru 51FFF.
= Prompt indicates verified OTPROM/EPRIM,
HOTE
MCE8HCB805B6 EEPROM verifying takes approx. 30 seconds {E = 2 MHz).
>YVERE 945 AP Eg Verify MCeBHCB05BS EEPROM.
VERIFYING Verifying locations 5945 thru SA23.
DOES NOT VERIFY Verify sequence did not verify correctly.
> Prompt indicates program sequence completed.

L R T e R AR AN AR RS O
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3.7 MCU PROGRAMMING PROCEDURES

The EVM contains programming circuitry that enable the user to check, bulk erase, program,
copy, and verify MCE8HCB05C4/MCEBHCB05B6 MCU internal EEPROM. The EVM can also
check, program, capy, and verity MCBE8HCT705CE MCU intermal OTPROM/EPROM. The EVM
is factory-configured and tested for MCBEHC705C8, MCBBHCB05C4, and MCEBHCROSBE
MCU programming operations.

MCBBHC705C8 OTPROM MCU devices are shipped in an erased state and cannot be
erased. Electrical erasing operations cannot be performed on OTPROM MCU devices,

MCBBHC705C8 EPROM MCU devices are erased by the exposure of a high-intensity
ultraviglet (UV) light with a wavelength of 2537 Angstrom (A). The recommended dose (UV
iMtensity x exposure tima) is 15 Ws/em2. UV lamps should be used without shortwave filters,
and the EPROM MCU device positioned about one inch from the UV lamps.

NOTE

MCEBHC705CE EPROM MCU UV erase window must be covered
at ail times (except dunng erasing) to avoid erratic MCU operation.

When performing programming proceduras the user must be aware of the foliowing general
warnings/imitations (notes) and cautions:

NOTES

The EVM must be disconnected from targst system aquipmeant
when performing pregramming procedures.

Excessive programming in the same location will cause data
degradation if the location is not erased first.
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CAUTIONS

PLCC type MCU devices must be inserted upside down in surface
. mount sockets. Incorrect MCU insertion will cause MCU damage

Forcing the MCU into the surface mount socket can result in
damage to the sockel. Surface mount sockets are fragile

Only one MCU must be installed on the EVM for a specific

pregramming operation. Multiple MCUs will cause MCU damage
and/or erratic EVM operation.

When programming a specific MCU (e.g., MCEBHCB05C4), the applicable resident MCU
(e.g., MCEBHCO5C4) must be installed. (When programming a MCBSHC805B6 MCU, the
applicable resident MC6BHCO5B8 MCL must be installed) Programming socket locations
are identified for the specific devices, packages, and memory types as follows:

DEVICE DEVICE MEMORY PROGRAMMING
TYPE PACKAGE TYPE SOCKET
. MCBBHC705C8  40-pin DIL OTPROMY £3
EPROM
MCBBHC705C8  44-lead PLCC OTPROM L2
MUBBHCBOSBE  52-lead PLCC EEPROM 21
MC6BHCB05C4  40-pin DIL EEFROM Z3
MCBBHC805C4  44-lgad PLCC EEPROM 22
EVALUATION MODULE USER'S MAMUAL MOTOROLA
MEBHCOSEVM 335




When programming the 44-iead PLCC MCEBHC705CE OTPROM or MC68HCB0O5CA
EEPROM MCU, the device must be inserted upside down (horizontal flip) into programming

socket Z2 as shown below. Inspect socket locations Z1, 23, US3, and US4, Remove MCUs (if
instafied).

I.- T.-' H
A0 & ‘/— BT
39 \

29 X

28 |8

44-lead PLCC MC68HC705C8/MCBBHCE05C4 MCU (Z2) Installation

When programming the 52-lead PLCC MCE8HC80586 EEPROM MCU, the device must be

Inserted upside down (horizontal flip} in programming socket Z1 as shown below. Inspect
socket locations Z2, Z3, U44, and U5S4. Remove MCUs {if instalied)

47 7

46 N

P o NOTCH

a

33 2]

52-lead PLCC MC6BHCB05B6 MCU (Z1) Installation
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The MCBBHC705C8 OQTPROM/EPROM MCU does not contain an internal charge pump.
When performing the following programming procedures, an external VPP power source
(shown below) is connected to the EVM power connector J28 pin 1 (labeled VPP).

MCEBHCT05CB  (Mask OB67H)  +14.00 Vdc +/- 0.10 Vde @ 10 mA
(Mask 1B67H)  +14.75 Vdc +/- 0.25 Vdc @ 10 mA
(Mask B44S) +14.75 Vdc +/- 0.25 Vde @ 10 mA
(Future Masks)  +14.75 Vdc +/- 0.25 Vde @ 10 mA

CAUTION

When external VPP power s connected te the EVM power
connector J28 pin 1, VPP must be controlled by the EVM
programmer VPP switch S5

The user must perform the programming procedures as specitied
in paragraphs 3.7.1 through 3.7 5. Failure to control VPP power
via switch S5 will cause damage to the OTPROM/EFPROM MCU
device

HOTE

Refer to paragraphs 2.3.3 and 2.3.4 for J16 and J21 jumper
header reconfiguration information when configuring the EVM for
the program mode of operation

When programming the MCBBHC705C8 MCU, reinstall J18
fabricated jumper between pins 2 and 3, J22 fabricated jumper
between pins 1 and 2, and J24 fabricated jumper between pins 3
and 5L

The MCEBHCSE05C4 EEPROM MCU internal charge pump is not used when performing the
following programming procedures. An external VPF power source (+19.0 Vac @ 100 uA) is
connected to the EVM pawer connector J28 pin 1 (labeled VPP).

The MCE8HCB05B6 EEPROM MCU internal charge pump is used when programming the
256 bytes of byte erasable EEPROM (EEPROM1). The MC68HCB805B6 EEPROM MCU
internal charge pump is net used when programming the 5952 byles of bulk erasable
EEPROM (EEPROME), An extarnal VPP power source (shown balow) is connected to the
EVM power connectar J28 pin 1 {labeled VPP).

MCEBHCBOSBE  (BULK erass} +19Vdc @ 2 mA
(Program) +19 Vdc @ 100 uA

The following paragraphs describe the MCU programming procedures. Once any of the
commands (BULK, CHCK, COPY, PROG, or VERF) are initiated, the user need not repeat the
initial procedural steps involving switches S3, S4, and S5 manipuiafion. For example, upon
completion of steps (a) through (f) of the erasing pracedurs, programming may begin by
starting with step (g) of the programming procedure
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3.7.1 Checking (MCE8HCT705C8/MCEBHCBO5C4/MCE8HC80586)
OTPROM/EPROM/EEPROM content checking is accomplished by the use of the CHCK
command. This command allows the user to be sure that the MCU internal :
OTPROMWEPROM/EEPROM is properly erased. To perform the content checking procedure, .
perform the following:

a. Place programmer VPP switch S5 to the OFF position

b. Flace programmer power switch S4 to the OFF position

o Press MASTER RESET switch S3.

CAUTION

PLCC type MCU devices must be inserted upside down in surface
moumnt sockets. Incorrect MCU insertion will cause MCU damage.

NOTE
MCE&8HC705C8 EPROM MCU UV erase window must be covered
at all times {except during erasing) to avoid erratic MCU operation.
d. insert MCU device into applicable programming socket Z1, Z2, or 23 .
. Place programmer power switch 54 to the ON position.
f, Place programmer VPP switch S5 to the ON position
g. Enter CHCK command via terminal keyboard to check contents of the MCU
internal OTPROMEPROMEEPROM. OTPROM/EPROM/EEPROM contents are
checked and the results {blank or not blank) are displayed on the terminal CRT
Wait until EVMbug prompt Is displayed on the terminal CRT.
h Press MASTER RESET switch 83
i Place programmer VPP switch S5 to the OFF pesition.

j Place programmaer power switch S4 to the OFF position

k Remove MCU device from programming socket,
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3.7.2 Erasing (MCBBHCB05C4/MCE8HCE0586 ONLY)
EEPROM erasing is accomplished by the use of the BULK command This command allows
. the user to erase all memory array locations in the MCU internal EEPROM. To perform the
EEPROM erasing procedure, perfarm the following.
a Place programmer VPP switch S5 to the OFF position.

b.  Place programmer power swilch 54 fo the OFF pasition.

c Press MASTER RESET switch 53

CAUTION
PLCC type MCU devices must be inserted upside down in surface

mount sockets. Incorrect MCU insertion will cause MCU damage.
d.  Insert EEPROM MCU device into applicable programming socket Z1, 22, or Z3
8. Place programmer pawer switch S4 to the ON position.
i Place programmer VPP switch S5 to the ON position.

g Enter BULK erase command via terminal keyboard to erase all EEPROM

. contents.

Wait until EYMbug prompt is displayed on the terminal CRT
h Press MASTER RESET switch 53.
I Piace programmer VPP switch S5 to the OFF position
j- Place programmer power switch S4 to the OFF position.

k Remave MCU device from programming socket
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3.7.3 Programming (MCB68HC705C8/MC68HC805C4/MC68HCE05B6)
OTPROM/EFROM/EEPROM programming is accomplished by the use of the PROG
command. This command allows the user to program the MCU internal .
OTPROM/EFROMEEPROM. To perform the OTPROMEPROM/EEPROM programming
procedure, perform the following.

a. Place pregrammer VPP switch S5 to the OFF position

0. Place programmer power switch S4 to the OFF pasition.

C. Press MASTER RESET switch 53,

CAUTION :

PLCC type MCU devices must be inserted upside down in surface
mount sockets. Incorrect MCU insertion will cause MCU damage.

NOTE

MCE8HC705C8 EPROM MCU UV erase window must be covered
at all times (except during erasing) to avoid erratic MCU operation

d. Insert OTPROM/EPROM/EEPROM MCU device into applicable pregramming
socket 21, 72, or Z3.

8. Place programmer power switch S4 to the ON position,
f, Place programmer VPP switch 55 to the ON position .

g Enter PROG command via terminal keyboard, it any
OTPROM/EPROMEEPROM locations are not empty, EVM monitor will prompt
the user with a message to efther continue the programming sequence or exit
the PROG command,

A (RETURN) entry will continue with the programming operation, while any
other character will exit the PROG command. Thes allows changes to be made
to already programmed devices. Duning the programming operation, the
terminal CRT display is updated with each address being programmed. Lipon
completion of the programming sequence, the sequence is automatically
venfied and the status is displayed on the terminal CRT

Wait until EVMbug prompt is displayed on the terminal CRT.
h Press MASTER RESET switch S3.

I Place programmer VPP switch S5 to the OFF paosition.

I Place programmer power switch S4 to the OFF position.
k. Remove MCU device from programming socket. I
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3.7.4 Copying

OTPROM/EPROM/EEPROM content copying is accomplished by the use of the COPY
command. This command allows the user to copy the contents of the programmed MCU
internal OTPROM/EPROM/EEPROM into the EVM user pseudo ROM. To perform the

OTPROMEPROMEEPROM copying procedure, perform the following:

b

Place programmer VPP switch S5 to the OFF position.
Place programmer power switch 54 to the OFF position
Prass MASTER RESET switch 53.

CAUTION

PLCC type MCU devices must be inserted upside down in surface
mount sockets. Incorrect MCU insertion will cause MCU damage

NOTE

MCEBHCT05C8 EPROM MCU UV erase window must be covered
at all times (except during erasing) to avoid erratic MCU operation.

(MCE8HC 705C8/MCE8HCB05C4/MC68HCE0586)

insert OTPROMEPROM/EEPROM MCU device inte applicable programming

socket 71, 22, or Z23.
Piace programmer power switch 5S4 ta the ON position.

Place programmer VPP switch 55 to the ON posiion.

Enter COPY command via terminal keyboard to copy the contents of the MCU

OTPROMEPROMEEPROM into EVM user pseudo ROM.
Wait until EVMbug prompt is displayed on the terminal CRT
Press MASTER RESET switch 53

Place programmer VPP switch S5 to the OFF position
Place programmer power switch 54 to the OFF position

Remove MCLU device from programming socket.
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3.7.5 Verifying (MCEBHC705C8/MCE68HCB05C4/MCEBHCB0586)

OTPROM/EPROM/EEPROM content verification is accomplished by the use of the VERF
eommand. This command allows the user to verify the contents of the programmed MCU .
internal OTPROM/EPROM/EEPROM against the EVM user pseudo ROM. To perform the
OTPROMEPROM/EEPROM verification procedure, parform tha following:

Place programmer VPP switch S5 to the OFF position.
Place programmer power switch S4 to the OFF position.
Press MASTER RESET switch S3.

CAUTION
PLCC type MCU devices must be insarted upside down in surface

mount sockets. Incorrect MCU inserion will cause MCU damage.
NOTE
MCBEHC705C8 EPROM MCU UV erase window must be covered
at all times (except dunng erasing) to avoid erratic MCU operation.
insert OTPROMWEPROM/EEPROM MCU device into applicable pregramming .
socket 71, 72, or Z3.
Place programmer power switch 54 to the ON pasition
Place programmer VPP switch S5 to the ON position
Enter VERF command via terminal keyboard to verity the contents of the MCU
OTPROM/EPROM/EEPROM to the EVM user pseudo ROM. If any differences
between the MCU OTPROMEPROM/EEPROM and the user pseudo ROM exist,
an error message will be displayed on the tarminal CRT
Wait until EVMbug prompt is displayed on the terminal CRT
Prass MASTER RESET switch 53.
Flace programmer VPP switch 55 to the OFF position.
Place programmer power switch 54 to the OFF position.

Remove MCU device from programming socket.
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3.8 ASSEMBLING/DISASSEMBLING PROCEDURES

The assembler/disassembler is an interactive assembler/editor in which the source program
ls not saved. Each source line is converted into the proper machine language code and is
stored in memory on a line-by-line basis at the time of entry. In order 1o display an instruction,
the machine code is disassembled and the instruction mnemonic and operands are
displayed. All valid opcodes are converted to assembly language mnemonic. All invalid
opcodes return a Form Constant Byte (FCB) conversion.

The ASM command allows the user to create, modify, and debug MC8805 MCU code
Assembler input must have exactly one space between the mnemonic and the operand
There must be no space between the operand and the index specification { X} except in the
case of indexed no offset. Assembler input must be terminated by a camage return. No
comments, etc., are allowed after the instruction input.

After each new assembler input line, the new line is disassembled for the user before
stepping 10 the new instruction. The new line may assembie to a different number of bytes
than the previous one

Far Branch if High or Same (BHS)Branch if Carry Clear (BCC) mnemonics, disassembly
displays the BCC mnemonic. For Branch if Lowar (BLO)/Branch if Carry Set (BCS)
mnemanics, disassembly displays the BCS mnemonic.

Branch address offsets are automatically calculated by the assembler, thus the address is
inputted as the operand rather than an offset vaiue.

The assembier is terminated by entering a pened (.) followed by a carriage return as the only
entry on the command input line. Entering a carriage return alone on an input line steps to
the next instruction.

Entering {CTRL}X cancels an input line. The monitor remains in the assembler mode. If an
invalid address is specified, the invalid address and the message "BAD MEMORY”" is
displayed on the terminal CRT.

The following pages describe how to operate the assembler/disassembler by creating a
typical program loop, and debugging the program by the use of the EVM menitor commands.
A typical program loop is first assembled. Routine examples are then provided to illustrate
how to perform breakpoint setting, proceeding from breakpoint, register display and
modification, and initiation of user program execution.

LR T R A R O N S SR
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A program loop is assembled as follows:

EXAMPLE PROGRAM

PROGRAM DESCRIPTION
*A3M 100 Enter assembler mode.
9190 B7 B4 5TA B4 LR Clear inner-leoop counter.
Q100 4F CLEA
Q101 B4 24 AMND 524 »C LEX Clear outer=-loop counter.
01861 &F CLRX
0102 24 37 BCC 50098 >INCA Increment inner-leop counter.
0102 4C IHCA
0163 37 TAX >BNE 102 Wait for counter overllow.
0193 26 FD BNE 50102
0105 9F TXA >TNCX Increment outer-loop ceunter
D16% &C INCX
Q106 AF FCB AF >BHNE 102 Wait for counter overflow.

d10e 26 FA ENE s0102
a1ge DY 00 BOD S5TX s0a80, x >BRAE 100 Go Lo program stark.
0198 20 Fé& BRA 20100
010A 80 RTI e Exit assembler mode.
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The following routines are pertormed on the program loop just assembled:

TERMINAL
CHRI/KEYBOARD
=BD
5=Fr P=0FFH A=41 X=FF
>
s
3=FF
E=OFF8>104=
P=0100> (RETTEN)
A=e0s,
=B 1h 3
Brkpta=0103 0Lde
)
BTEpT
s=FF F=0103 A=D1 X=0G0
=
S L
Brxpl
S=FF P=0103 A=44 =00
s
~HOBE. 103
. Brkpta=014U6
=
Brkpts
£=FF P=(186 A=00 ¥=01
&
i
G102 4C THNCA

5=FF P=0107 2=00 X=01
n103F e FB BHE 50107
S=FF F=103 B=01 =M1
T

ROUTINE
DESCRIPTION

Register display user machine state.
C=E8 111.1.

Modify program counter register.

Set breakpoints.

Begin execution af program.
C=E8 a2 O S e

roceed 45 times within loop.

C=EE 111.T...

Remowve breakpolnt.

Ceontinue program executien.
C=EH L 30 B T SO

Monitor program execurian,
C=FB 1 5 R g

C=E& 111.I...
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3.9 DOWNLOADING PROCEDURES

This portion of {ext describes the EVM downloading procedures. The downloading operation
enables the user to transfer information from a host computer to the EVM using the LOAD
gommand.

Specific downloading procedures are described enabling the user to perfarm downloading
operations with an EXOReiser and 1BM Paersonal Computer (PC) host computer systems.
EXORciser downloading operation is accomplished utilizing the TM and LOAD commands.
The TM (Transparent Mods) command connects the EVM host port to the terminal por, which
allows direct communication between the tarminal and host computer. All VO between the
ports are ignored by the EVM until the exit command (CTRLA is enterad from the terminal
The LOAD command moves data Information in S-record format (see Appendix A) fram an
external host computer to the EVM user pseuda ROM. When moving data to the EVM, the
same data transmitted through the host port is also echoed to the terminal port

Stopping a host YO pont downloading operation already in progress is accomplished by
depressing any alphanumenc key on the terminal keyboard. If an incorrect keyboard entry is
made during a downloading procedurs which causes a terminal lockup condition, this lockup
condition is removed by depressing any alphanumenc keyboard key.

The transparent mode of operation is not applicable to the IBM-PC to EVM operation.
Therelfore the TM command is not utilized in the 1BM-PC downlsading procedurs,

The following pages provide examples and descriptions of how to perfarm EVM downloading
operations in conjunction with an EXOReciser and IBM-PC host computer systams.

NOTE

For MCE8HU705CB MCU downloading operations only, reinstall
J16 fabricated jumper between pins 2 and 3, J22 fabricated
jumper between pins 3 and 5, and J24 fabricaled jumper between
pins 1 and 2,
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3.9.1 EXORciser to EVM
To perform the EXORciser to EVM downloading procedure, perform/observe the following:

EXAMPLES DESCRIPTION
>TH EXORciger lnitialized inte MDOS
(BETIIEN ) via ™  commard te download
ExXBUGQSY 2.1 S=racords,
*E MDOS
MIKDE0S9 3.05
={CTRLI A Exit transparent mode.
* = ; z LOAD  command entered to downlocad

gdata to &LVM through host port.
EXORT file with copy ro terminal

Implemented.
+LighD H=COPY EXORT. L, $CN LOAD command eatered to download
COFY EXORT.LX, #CH data. Host port will display data
SG030000FC ds rtransferred.

. S110001F424547204C4F414420484552457E

51110100243130302057494C4C204C4F4144A0
S1110200243236302057404C40204C4F41449F,
511103002433303020574%4040204C4F41449C
51110400243430302057494C4C20404F4144 0
31110500243530302057T494C4C204CAF414408
S1110600243530302057494C4C204C4F414496
51110700243530302057494C4C204C4F4144%94
S3034000%C
>
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3.9.2 IBM-PC to EVM

Prior to performing any IBM-PC operation, ensure that both IBM-PC and EVM baud rates are
identical, and that the IBM-PC asynchronous port is configured for terminal mede of
operation. |f the asynchronous part is hard wired for host mode of operation and cannot be
reconfigured for a terminal made of operation. the use a null modem {transmit {TxD} and
recaive (RuD) and associated handshake lines are cross couplad) is required.

NOTE

IBM-PC to EVM interconnection is accomplished by & single RS-
232C cable assembly. This cable is connected to the EVM
terminai VO port connector J1 for downloading operations.

To perform the IBM-PC to EVM downloading procedure, parform/observe the following:

EXAMPLE DESCRIPTION
CrEERMIT IBM=FC prompt. Enter Kermit program.

IBM-EC Kermit=MS V. XX
Type ? for help

Kermit-MS>SET BAUD 9600 Set TBM-FC baud rate.

Fearmic=MS>CONNECT Connect IBM-PC to BEuM.

{Cannecting te hest, type Contrel-] C to rerurn te P .
{EETURH)

SLOAD T EVM download command (via terminal
(CTRIL 16 port) entered.

Kermit-M3>PUSH

The IBM Personal Computer DOS
version X.XX (C)Copyright IBM Corp 1981, 1982, 1up3

Cx 1 1o Mg > QOM2 Motorola S-record File hame.
CEXIT S-record downleoading completed.
Eermit-M5>CONNECT Return to EVM monitor program.
= :;'\.IE' ] |E

Kermit-MS>EXIT Exit Kermit program.
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CHAFTER 4
FUNCTIONAL DESCRIPTION

4.1 INTRODUCTION

This chapter provides an averall description of the EVM. This description is supported by a
biock diagram (Figure 4-1) that illustrates the interconnectian of the EVM gircuits and 1O
pors, and a memary map diagram (Figure 4-2)

4.2 EVM DESCRIPTION

The EVM is designed to evaluate an MCEEHCO5 MCU based target system via the resident
MCEBHCO5XX MCU. The EVM contains two memory maps (moniter or user map) that are
swilchable (ransparent to the user) to allow modification of user memaory and execution of
user programs. Data transfer within the EVM is controlled by the menitor ROM firmware, This
firmware is eontrolled from an external RS-232C compatible terminal,

Figure 4-1 lllustrates the EVM block diagram. Basically, the EVM consists of the following
functional eircuits

a MCU and contral

b. Manitor and user memary

B Terminal and host computer O parts

d. MCU extension IO parts

8. OTPROMEPROMEEPROM MCL pregrammer

421 MCU and Control Circuits

The EVM simulates the single chip mode of cperation. The M&BHCO5 Family of HCMOS
MCU devices are evaluated (smulated) by the EVM resident MCEEHC05xx MCU. Several
types of resident MCUs can be used. The EVM is shipped with an MCEBHCOSCS resident
MCU device. This device will evaluate MCEB8HCOQ5C2/C3/C4/CR/CY, HCBO5CY,
HCLOSC4/C8, HSCOSC4/CB, and HCOSP1/PT MCUs

For other MCBBHCO5 MCU devices (e.g., MCEBHCO5AR, HC705C8, HCO5B4/B8, HCB05B6,
and HCO5LB), the resident MC8BHCO5CS MCU s replaced by the speclfic MCU device
required for evaluation. Fefer to paragraph 2 4.2,

The EVM cannot emulate the low power capabilities of the MCB8HCLOSC4/CB. The EVM

can emulate the high speed capabilities of the MCE8HSCO5C4/CS by the replacement of the
B MHz crystal (Y1) to a 16 MHz crystal. Refer to paragraph 2.3.10.
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The EVM contains an MCBBHCO5XX MCU and associated control circuits that provide the
basic evaluation capabilities for target system use. As shown in Figure 4-1, specific control
circuits are Implemented into the EVM, and are as follows:

a. Map switching
b. Abort

C. Address decoding

4.2.1.1 Map Switching. The EVM operates in either one of two memory maps (monitor
or user map) as illustrated in Figure 4-2. Two types of memory map switching (temporary or
permanent) can be performed. Temporary map switching aliows modification of user
memaory, and permanant map switching allows execution of user programs.

Temporary map switching is used o modify user pseudo ROM ({RAM). The opcode and
operand are fetched fram the monitor map, memary maps are switched for one cycle, and the
read or write cycle is executed in user space. Memeory maps are then automatically switched
back 1o the moniter map on the next cycle.

Parmanent map switching Is initiated by a command from the menitor, or by the USER
RESET switch 52. The return from interrupt (RT1) opcode is fetched from the monior map,
memory maps are switched, and the usar register contants are teichad tram the user stack.
The Program Counter (PC) content is tetched from the user stack and execution proceeds
from the current PC value.

When the USER RESET switch 82 is activated (pressed), the MCU and user I/Q ports are
resel, memaory maps are switched to the user map, and the reset vector is fetched from the
user map by the MCU. Breakpoinis are ignored during this operation.

Execution of user code continues untll a software interrupt (SWI) is decoded on the data bus
during a Load Instruction Register (LIR) cycle. SW! occurs when either a breakpoint is
detected, or the ABORT swilch 51 is activated. The memaory map is switched back o the
monitor map after the user register contents are saved on the user stack. An SWI| which
occurs when no breakpoint is set -- or when the ABORT switch is not activated - does not

cause memory map switching to lake place. This allows user SWis to be executed in real
time

The ABORT switch, when activated, forces an SWI on the data bus during the LIR cycle. The
user register contents are saved on the user stack, and memory maps are switched to the
monitor map. The ABORT switch has no effect on the monitor map. When the ABORT switch
is activated while in the user map, the monitor map is re-entered (assuming the MCU is
operating property in the user map).
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4.21.2 Abort. The abort circuitry generates internal abort signals upon the activation of
the ABORT switch S1. A software interrupt opcode is placed on the MCU data bus
synchronously with the LIR* signal, and the memory map is switched to the monitor map. .

NOTE

This memory map switching operation assumes proper operation
in the user map. If the MCU is not operating properly in the user
map (i.e., an illegal opcode or stop instruction executed) the
ABORT switch may not cause a map switch.

4.2.1.3 Address Decoding. Address decoding is accomplished via a 825100 Field
Programmable Logic Array (FPLA) device that provides the required chip select signals for
memory and peripheral device circuitry that are memory mapped in the EVM.

4.2.2 Monitor and User Memory

The EVM operates in either one of two memory maps (monitor or user map) as shown in
Figures 4-2 through 4-6. Both memory maps can be configured for either 8K or 16K bytes,
and are decoded via the FPLA .

Jumper header J25 is used to select either the 16K-byte memory map which is required for
MCBBHCO5CS operations, or the 8K-byte memory map which is applicable for all other
operations. Refer to paragraph 2.3.14 for jumper header configuration information.

NOTE

The entire 8K-/16K-byte user map (pseudo ROM/EEPROM) is
available to the user, aithough all M68HC05 MCU family devices
do not have user ROM throughout the entire 8K-/16K-byte memory
map. Refer to specific device data sheet for valid program space
locations.

The EVM memory maps are presented as follows:

Figure 4-2 MC68HCO05A6 memory map

Figure 4-3 MC68HC05B4/B6 and 80586 memory map

Figure 4-4 MC68HC05C2/C3/C4/C8, 705C8 and 805C4 memory map
Figure 4-5 MC68HC05C9 memory map

Figure 4-6 MC6BHCO5P1/P7 memory map
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MONITOR MAP USER MAP

. 0ooo MCU I/0 PORTS AND 0000 MCU I/0 PORTS AND
001F INTERNAL REGISTERS 001F INTERNAL REGISTERS
0020 0020
DACIA
o627
PSEUDC ROM/EEPROM*
0028
RESERVED
g04rF 004F
0050 MAP SWITCH 0050
D051
MONITOR RAM
SCRATCH PAD RAM
O0FF O0FF
0100 | STACK CAPTURE REGISTER 0100
0101
RESERVED
Q17F
0180
PSEUDO ROM/EEPROM*
08FF
8K MONITOR ROM 0900
PSEUDO ROM
. {2764) 1FDE
1FDF OPTION REGISTER
1FEQ
PSEUDO ROM
1FFF 1FFF
Notes:

1. Jumper header J25, pins 1 and 2 not connected for 8K-byte memory map.

2. * Denotes for pseudo ROM, reconfigure jumper header J22, pins 1 to 2.
For EEPROM, reconfigure jumper header J22, pins 510 6.

FIGURE 4-2. EVM (A6) Memory Map
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MONITOR MAP

aco
D01F
00zZ0

Q04F
0050

DOFF
0100

01FF
0200
J7EF
Gedo
1EFF
iF00
1FEF
1FF

1\FFF

USER MAP

MCU IS0 PORTS AND
INTERMAL REGISTERS

FSEUDC ROM

RAM

PSEULO ROM/EEPROM*

RESERVED

FSEUDOQ ROM

RESERVED

PEEUDD FOM

Jumper header J25, pins 1 and 2 not connected for BK-byte memary map.

oaao MCU IS0 PORTS AND
GOL1F INTEEMNAL REGISTERS
naz2n
DRCTA

Ga27
noze

EESERVED
no4f
oS0 MAF SWITCH
nasl

MONTITOR

SCRATCH PAD RboM

BAFF
G140 STACK CAPTURE REGISTEER
0101

RESERVELD
217
G180

B MOMNITOR ROM
(2764)
1FEF
Motes:
1
2

" Denotes for BE/BD5B6E operation, reconfigura jumper header J22, pins 2 to 4.

FIGURE 4-3. EVM (B4/B&/B05BE) Memory Map
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MONITOR MAP

oooo MCU I/0 PORTS AND
401F INTERHAL REGISTEERS
o020
DARCTA
po27
0028
EESERNVED
LoAaF
0as0 MAF SWITCH
0a51
MOMITOR
SCRATCH BAD RAM
OGFF
0100 | STACKE CAPTURE REGISTER
101
EESEEVED
017F
d18G
X MONITOR ROM
(2764)
1FFF
Notas:

ooon
Q01F
6020

Bo4aAF
pasa

O0FF
0100

17F
0180

LFDE
AFDF
1FEQ
1FFF

USER MAP

MCT) I/0 FORTS AND
INTERNAL REGISTERS

PSEUDC ROM/
FSEUDO EEPROM;RAM®*

FSEUDC ROM/RAM*

ESEUDO ROM/
FSEUDOD EEFROM

CPTION REGISTER *=

FSEUDG ROM/
FSEUDRD EEPROM

Jumper header J25, pins 1 and 2 not connected for 8K-byte memory map.

* Denotes RAM available only when MCEBHCTO5CE is the resident MCU.

** Denotes available only when MCE8HCT05CS is the resident MCU.

MCEBHCT705CE MCL memory map differs from the actual EVM memary
map by $32 bytes (i.e., RAAM iocations $0100-$017F instead of $0100-
$015F). User code must start at $0180 instead of $0180 to aveid conflict

with remapping RAM.

FIGURE 4-4. EVM (C2/C3/C4/C8/705C8/805C4) Memory Map
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MONITOR MAF USER MAP

aaod MCU I/0 PORTS AND Qoo MCU IS0 PORTS AND
Q01F INTEEMAL EBEGISTERS QdlE INTEREHRAL EEGISTERS .
Qa2a Orza
DACIA
0027 O FOM ¥1/RAM
PSEUD
0028 '
EESERVED
QO4F DOaF
poson MBF SWITCH DOGD
005s1
MONITOR RAM
SCRATCH PRD RAM
QOFF COFE
0100 | STACK CAPTURE EEGISTER 010a
4141 FESEUDD BoM #1/RAM
RESEEVED
a17F TR
0180 0160
FSEUDD ROM #1
BE MOMITOR ROM
{2764) I
1FFF LFFF
2000 2000
BESERVED
Z17F
2180
PSEUDO ROM §2
8K MOMNITOR ROM 3FDE
(2764) 3FDF OFTION RESISTER
3FED
PSEUDO ROM #7
3FEF IFFF
Mote:

1. Jumper header J25, pins 1 and 2 connected for 16K-byte memery map.

FIGURE 4-5. EVM (CS) Memory Map
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MONITOR MAP

. agog MCU I/C PORTS AND
001F INTERNAL REGISTEES
0020
e DACIA
0028 ,
i RESERVED
nos0 MLE SWITCH
4051
y MONITOR
— SCRATCH PAD RRM
7100 | STACK CAPTURE REGISTEE
0101
- RESERVED
0180
BE MONITOR ROM
. (2764)
1FFF
MNotes:

Jumper haader J25, pins 1 and 2 not connected for BK-byte memary map.

a0oc
Q001F
QG20

004F
G050
007F
0080
Q0FF
a100

08FF
09G0
1FDE
1FOF
1FE(
1FEF
1FFQ
1FFF

USER MAP

MCO I/ PORTS AND
INTERMAL. REGISTERS

PSETDDD ROM

RESERVED™

RAM

FSEUDD ROM

SESERVED™*

OPTION REGISTER *

FESEREVED®

FPSECGDO ROM

" Denates avallable only when MCEBHCT705CE or 805C4 is the residant MCU

FIGURE 4-6. EVM (P1/P7) Memory Map
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4.2.2.1 Monitor Map Area, As shown in Figures 4-2 through 4-8, tha 16K monitor map
area contains the MCU /O ports and internal registers, DACIA {terminal/host), map switch
register, monitor scraich pad RAM, manitor stack capture register, and 8K bytes monitor BOM.
The EVMbug monitor EPROM contents are not available 1o the user.

All moniter operations are controlled via the monitor /O (terminal and host DACIA). Both
terminal and host computer IO parts are alse controlled by the DACIA. The DACIA is
available enly in the monitor map. User programs In the user map cannot access these
peripheral pons.

The maonitor scratch pad RAM/stack capture register is used by the monitor for general
monitor operations such as temporary data storage, command entries, downloading, etc.

The monitor map switch register is located at $0050, and is used for temporary and
permanant map switching operations, user memary protection when in the monitor map, and
breakpointrace/abort monitor flagging. The manitar map switch register is only controlled by
the monitor.

4.222 User Map Area. As shown in Flgures 4-2 through 4-8, the user map area
consists of the MCU /O ports and internal registers, xx bytes of page zero pseudo ROM, wxx
bytes of user RAM, and xxxx bytes of user psaudo ROM,

User program space (user pseudo ROM) is RAM. This RAM is write protected via jumper
header J3 during user program execution. Refer fo paragraph 2.3.15 for additional
information pertaining to the write protect header J3. This feature requires all programs o be
ROMable and protects against pragram errors which would otharwise overwrite the program
Space.

NOTE

The entire 8K/16K-byte memory map (pseudo ROM/EEPROM) is
available to the user, although all M68HCO5 MCU family devices
do not have user ROM throughout the entire 8K/ 6K-byte map.
Refer to specific device data shest for valid program space
locations.
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4.2.3 Terminal and Host Computer /O Ports

Both the terminal and host computer /O ports share a common R65C52 Dual Asynchronous

. Communications Interface Adapler (DACIA) high speed device. This device coniains two
independent full duplex channels with buffered receivers and transmitters. In addition,
internal programmable baud rate generation, dual zets of registers for independent channel
contral and monitaring are also provided on the DACIA.

4.2.3.1 Terminal 'O Port Circuitry. The EVM terminal /O port communicates with an

»  RS-232C compatible terminal via the TERMINAL connector J1 and a user supplied cable
assembly. The first half of the RE5C52 DACIA - based terminal interface circuilry provides
communication and data transfer operations for the EVM and user terminal. Because of the

. lack of internal timing logic an the DACIA, auto baud rate capabilities could not be
implemented on the EVM. Therefore a fixed 9600 bpaud rate was implemented for the
tarminal port only. RS-232C drivers/receivers are also implemented for this pori. For
connector J1 pin assignments and signal descriptions, refer to Chapter 5.

A software transparent mode allows direct communications between the terminal and host
computer /O ports. Also, files may be downloaded through the terminal 'O port using the
LOAD command .

4.2.3.2 Host Computer V'O Port Circuitry, The EVM host computer IO port
communicates with an RS-232C compatible host computar directly or by modem via the
HOST connector J15 and a user supplied cable assembly. The second half of the RE5C52
DACIA - based host interface circuitry provides communications and data transter operations

. for the EVM and user host computer. Sottware selectable (via the SPEED command) 300-
19.2k baud rate generation capabiiities, and RS-232C drivers/receivers are also
implemented for this port. For connector J15 pin assignments and signal descriptions, refer
te Chapter 5.

EVALUATION MODULE USER'S MAMNLAL MOTORCLA
BAGEHCOSE VA 411



4.2.4 MCU Extension 1/O Ports

The EVM provides four user HCMOS compatible MCU extension 1/O poris for target system
evaluation of 28- pin, 40-pin, 44-lead, 52-lead, and 68-lead MBB0S5S HCMOS family of MCU
devices. These device types include MCEBSHCO05A6, MCEBHCO5C2/G3/C4/CB/CH,
MEEEHCDEBMBE, MCE8BHCO5LE, MCEBHCOSP1/P7, MCEBHCT705CS, MCESHCB05BE, and
MUEBBHCB05CY.

NOTE

The EVM cannct emulate the low power capabilities of the
MCBBHCLO5C4/C8 MCU devices. The EVM can emulate the high
speed (4 MHz) capabilities of the MCBBHSCO5C4/C8 MCU
devices by the replacement of the 8 MHz crystal (Y1) to a 16 MHz
crystal. Refer to paragraph 2.3.10.

4241 26-Pin VO Port. Target system to EVM interconnection for the MCE8HCOSP1/P7
operation is accomplished via EVM connecter J17, and a user supplied 28-pin dual-in-line
plastic {DIP) cable assembly. MCU I/Q port connector J17 is a 28-pin header that facilitate
the mnterconnection of the cable assembly for evaluation purposes. Refer to paragraphs 2. 3.6
and 2.3.7 for P1/F7 pon cenfiguration information. For connecter J17 pin assignments and
signal descriptions, refer to Chapter 5.

4.2.4.2 40-Pin |/O Port. Target system to EVM interconnection for the MCB8HCOSAE,
MC6BHCO5C2/C3/C4/CB/CY, MCEBHC705C8, and MCBBHCBOSC4 operation is
accomplished via EVM connector J19, and a user supplied 40-pin dual-in-line plastic (DIP)
cable assembly. A factory supplied 44-lead plastic leaded chip carner (PLCC) cable
assembly |5 also available. MCU /O port connector J19 is a 40-pin header that facilitate the
intercannection of either cable assembly for evaluation purposes. Fer connector J19 pin
assignments and signal descriptions, refer to Chapter 5.

4.2.4.3 60-Pin V'O Port. Target system to EVM interconnection for the MCB8HC05B4/B6
and MCEBHCBO5B6 operation is accomplished via EVM connector J20, and a factory
supplied 52-lead plastic leaded chip carrier (PLCC) cable assembly. MCU /D port conneclor
J20 s a 60-pin header that facilitate the interconnection of the cable assembly for evaluation
purposes.  For connector J20 connactor pin assignments and signal descriptions, refar to
Chapter 5.

4.24.4 34-Pin |/O Ports. Target system to EVM interconnection for the MCEBHCOSLE
operation is accomplished via EVM connectors J18 and J29, and two user supplied 34-pin
header type cable assemblies. (EVM connectors J18 and J28 are also user supplied and
installed. Reter to paragraph 2.4.1.) MCU YO port connector J18 is a 34-pin header that
facilitate the interconnection of cable assembly A for evaluation purposes. MCU I/O port
connectar J29 is a 34-pin header that facilitate the interconnection of cable assembly B for
evaluation purposes. For connectors J18 and J29 pin assignments and signal descriptions,
refer to0 Chapter 5.
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425 OTPROM/EPROM/EEPROM MCU Programmer

The MCU programmer accommedates and programs either the MCSBHCT0SCSH
OTPROMEPROM, MCEBHCB05C4 EEPROM, or the MCE8HCB0586 EEPROM MCU device
The device packages are 40-pin Dual-In-line Packages (DIPs) and 44-lead/52-lead Plastic
Leaded Chip Carriers (PLCCs). Programming socket located at Z3 is used for the 40-pin DIP
package, and sockets located at Z1 and 22 are used for the 52-lead and 44-lead PLCC

packages, respectively

The MC6BHCT05CE OTPROMEPROM and MCE8HCB05C4 EEPROM MCU programming
sockets (Z2 and Z3) are factory supplied and installed. Z3 consists of a 40-pin DIP socket
and Z2 consists of a 44-lead PLCC surface mount socket. The MCB8HCB05B6 EEPROM
MCU programming socket Z1 (52-lead PLCC surface mount) is also tactory supplied and
installed.

4251 MC6BHCBOSC4 EEPROM MCU Programming. EEPROM MCU programming
is controlled by the MASTER RESET swiich S3, programmer power switch 34, and
programmer VPP switch S5. Programming VPP and power are removed and a master reset
is issued. The EEPROM MCU device to be programmed (slave) is inserted in the applicable
programming socket 72 or 23, Programming power and VPP are now applied. Programming
commands (BULK, CHCK, COPY, PROG, or VERF) are now entered via the terminal
keyboard. When the PROG command is executed, programming data residing in the user
map is transferred via the EVM resident MCU (master) to the siave MCU. Upon completion
of any MCU EEPROM programming operation, a master reset is issued and programming
VPP and power are removed. The slave MCU is now removed from the programming socket.

In & similar method, by executing & COPY command, the contents of the slave MCU, installed
in programming socket Z2 or Z3 is copied o the user map pssudo EEPROM/ROM. Adaitional
functions for checking, verfying, and erasing MCU EEPROM contents are also provided via
the CHCK, VERF, and BULK commands, respectively. For additional information pertaining
to the programming procedures and applicable terminal keyboard commands, refar to
Chapter 3.

The EVMbug monitor EPROM contains the programming algorithm (instructions). This
program is downloaded into the slave MCU (via slave bootstrap loader). The slave MCU,
while operating in the bootsirap mode, oblains the program from the EVM resident MCU
(master) via the Serial Communications Interfage (SCl}. Once the slave MCU receives and
places the program into internal RAM, program control is passed to the first internal RAM
location and program execution beging.

The slave pregram moniters the SCI receive line for a 5-byte data block. This data block
contains & 2-byle stari address, 2-byte end address, and a 1-byle command (BULK or
PROG). Once the command is received by the slave MCU, {depending upon the command)
the program is executed. On completion of the program, the slave MCU returns to the
bootstrap loader program. CHCK, COPY, and VERF commands utilize the dump EEPROM
mode on the slave MCL.

T B A S P A e o S M B S
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4.2.5.2 MC68HCB805B6 EEPROM MCU Programming. EEPROM MCU programming
s controlled by the MASTER RESET switch 53, programmer power switch S4, and
programmer VPP switch S5. Programming VPP and power are removed and a masler reset
is issued. The EEPROM MCU device to be programmed (slave) is inserted in the
programming socket Z1. Programming power and VPP are now applied. Programming
commands (BULK, CHCK, COPY, PROG, or VERF)} are now entered via the terminal
keyboard.

EEPROM MCU programming operations (bulk erase, check, copy. program, or verity) are
controlled in a different manner as described in paragraph 4.2.5.1. The slave MCU is
Initialized after reset and moniters the resident MCU SCI for bursts of data in 3-byte langths.
The first byte is the most-significant-address byte, the second byte is the least-significant-
address byte, and the third byte is the dala byte. Program data is contained in the data bryte.
The data byte will contain $FF for the copy, check, and varifty operations.

Upon receipt of the 3-byte burst, the slave MCU transmits the specified address (1 byte) back
1o the resident MCU. For the erase operation, the slave MCU is placed In the erase mode of

operation, taken out of reset, and delayed for 100 mS. The slave MCU is then invoked to
perform the erase operation.

. OHGTOSCE QTF A/E ACH Jramming. OTPROM/EPROM
MCU pregramming operations (check, copy, program, or varify) are controlied in an identical
manner as described in paragraph 4.2.5.1. The only exception is that the boatstrap loader
program will not perform the erase operation.

MC6EHCT05CE One Time Programmable ROM (OTPROM) MCU devices are shipped in an

erased stale and cannot be erased. Electrical erasing operations cannot be performed on
OTPROM MCL! davices.

MCE8HC705C8 EPROM MCU devices are erased by the exposure of a high-intensity
ultravioiet (UV) light with a wavelength of 2537 Angstrom (A}, The recommended dose UV
intensity x exposure time} is 15 Ws/em2, UV lamps should be used withaut shortwave filters,
and the EPROM MCU device positioned about one inch from the UV lamps
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CHAPTER 3
SUPPORT INFORMATION

5.1 INTRODUCTION

This chapter provides the connector signal descriptions, parts [ist with associated pans
location diagram, and schematic dlagrams for the EVM.

5.2 CONNECTOR SIGMAL DESCRIPTICNS

The EVM provides two RS-232C /O port connectors J1 and J15 which are used [0
intarcannect the EVM te an RS-232C compatible terminal and host computer, respectively.

Five MCU IO part cannectors J17 through J20, and J29 are used lo jntercannect 1ne EVM lo
lhe \arget system eguipment. Cenneclor J19 is used for 40-pin MCU device evaluation (8.9.,
MCEBHCO5AB/C2-C4/CE/CY and MCEBHCT05CB/805C4). Connectar J17 s used for 28-pin
MCL device evaluation (e.q, MCBBHCOSP1/PT). Cannecter J20 is used for 52-pin MCU
device evaluation (e.g., MCBEHCO5B4/B6 and MCEBHCBO5BE). Connectors J18 and J29
are used for 68-pin MCU device evaluation (e.g., MCEGEHCOSLE),

Cannector J28 interconnects an extemal power supply to the EVM.

11
Pin assignments for the above connectars are identified in Tables 5-1 through 5-8 as follows:

Table 5-1. RS-232C Tarminal Port Connector J1 Fin Assignments
Table 52, RS-232C Host Port Cannector J15 Pin Assignments
Taple 53 28-Pin MCU /0 Por Connector J17 Pin Assignments
Table 5-4.  40-Pin MCU 1O Por Connectar J18 Pin Assignmants
Table 5-5.  80-Pin MCU /O Pon Connector J20 Fin Assignments
Tabla 5-6.  34-Pin MCU 1/O Pon Connactor (A) J18 Pin Assignments
Table 5-7.  34-Pin MCU 1/O Porl Connector (B) J29 Fin Assignments
Table 5-8.  |nput Power Connector J28 Fin Assignments

Connectar signals are identified by pin number, signal mnemanic, and signal name and
description
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TABLE 5-1. RS-232C Terminal Pon Connector J1 Pin Assignments

PN SIGNAL
NUMBER MNEMONIC  SIGNAL NAME AND DESCRIPTION .

1 ——— Mot connected

b TXD TRANSMIT DATA - Serial data input
line.

3 RXD RECEIVE DATA - Serial dala output
life.

4 RATS REQUEST TO SEND - An inpu! signal
used to request permission to transfer
dala. (Referto paragraph 2.311)

8 cTs CLEAR TO SEND - An output signal
used 1o indicale a ready-lo-transfer data
Status.

6 DSR DATA SET READY - An oulput slgnal
(held high) used to indicate an on-
ling/in-service/active stafus,

7 SIG-GND  SIGNAL GROUND - This line pravides
signal ground or common relurn .
connection between tha EVM and RS-
232C compatible terminal  This line
establishes the common ground
refarance potential between the EVM
and RS-232C compatible tarminal
cAreuitry.

8 DCD DATA CARRIER DETECT - An output
signal (held high) used fo indicate an
dcoeptable carrier signal has been
detected

B-25 — Mot connecied,

EVALLIATION MODULE USER'S MANLIAL MOTOROLA
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TABLE 5-2. R5-232C Host Port Conneator J15 Fin Assignments

PIN SIGNAL
. NUMBER  MNEMONIC  SIGNAL NAME AND DESCRIPTION
1 T Not connactad.
2 XD TRANSMIT DATA - Senal data output
lina.
3 RXD RECEIVE DATA - Senal data input line.
) 4 ATS REQUEST TO SEND - An output signal
used lo request permission (o lranstar
data,
5 CTS CLEAR TO SEND - An inpul signal
used o indicate ready-to-transler data
status. (Rafer 1o paragraph 2.3.9.)
5 i Mot connected.
= SIG-GND  SIGNAL GROUND - This line provides

signal ground or common réturn
connection between the EVM and RS-
232C compatible host computer. This
. lingé establishes the ¢ommon ground
referance patential between the EVM
and RS5-232C compatible host

computer cireuitry
8-19 e Mot connaated
20 DTR DATA TERMINAL READY - An output

line (held high) used to indicate an on-
linefin-service/active status.

21-235 — Not connecten.
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TABLE 5-3. 28-Pin MCU 110 Part Ceonnecter J17 Pin Assignments

— PN SIGNAL
NUMBER MNEMONIC  SIGNAL NAME AND DESCRIPTION

1 RESET" RESET - An active low output signal
that applies an MCU reset 1o tha target
systam.

2 IRG INTERRUPT REQUEST - An active low

input signal that asynchronously
applies an MCU intermupt.

3-10 PA7-PA0  PORT A (bits 7-0) - General purpesa |/Q
lines controlled by sofiware via data
directlan and data registars.

11-13 FB5-PB?  PORT B (bits 5-7) [MC&BHCASP|
PD2-PD4  PORT B (bits 5-7) {MCBBHCO5PT]
- Genseral purpose /0 lines controlled
by software via data direction and data
registers. PD2, PD3, PD4 lines are
shared with the serial /O port lines
5D0O, 501, and SCK; respectivaly.

14 GND-VSS GROUND

15-22 PC7-PCO PORT C (bits 7-0) - General purpese 1O
lings controlled by software via data
direction and data registars.

23 PD5 PORT D (bit b} - Special functian port
IO line bsed by the correspending DDR
bit al address lecation $0007.

24 PDE FORT D (bit&) - Special funciion pon
(TCMP) output line used by the output compare
feature of the MCL programmable timar

system.

25 PD7? PORT D (bit7) - Special lunction pon
(TCAP') input lina used by the inpul capture
feature of the MCU programmable timer

system.

26-28 NG Mol connected
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TABLE 5-4. 40-Pin MCU /O Port Connector J19 Pin Assignments

PIN SIGNAL
. NUMBER  MNEMONIC _ SIGNAL NAME AND DESGRIPTION

1 RESET' RESET - An active low outpul signal
that applles an MCU reset to the target
system

2 [G¥] INTERRUPT REQUEST - An active low
input signal that asynchronously
applies an MCLU imerrupt.

3 NC Mot connected.

4-11 PA7-PAD  PORT A (bits 7-0) - General purpose 1O
lines controlled by software via data
direction and dala registers.

1219 PBO-PB7  PORT B (bits 0-7) - Genaral purpose /O
lines controlled by software via data
direction and data reqisters

20 GND-V¥SS GRCOUND

21-28 PC7-PCO  PORT C (bits 7-0) - Genetal purpose 10

. lines controlled by software via data
direction and data registers.

29-34 PDO-PD5 PORT D (bitg 0-5 and 7} - General

36 FO7 purpese input or /O lines used bythe
MCU serial communicalions
communications interface (SCI) and
serial peripheral interface (SPI}
oircury

35 TCMP TIMER COMPARE - An output signal
used by the output compare feature of
the MCL programmable timar system

37 TCAP TIMER CAFTURE - An inputl slgnal
used by the Input capture feature of the
MCU programmable timer system

38-40 NC Not connected.
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TABLE 5-5. 60-Pin MCU O Port Connector J20 Pin Assignments

' PIN SIGNAL
NUMBER MNEMONIC SIGNAL NAME AND DESCRIPTION

1 TCMP2 TIMER COMPARE 2 - An output signal
used by the output compare feature of
the MCLU programmable timer system

2 TCMP TIMER COMPARE 1 - An output signal
used by the output compare teature of
the MCU programmable timer system

3 PD7/ANY  PORT D/ANALOG CHANNEL (bits 0-7)

! FD&/ANG - General purposs input or analog-fo-

5 FODB/ANS  digital (A/D) channel input lines.

| PD4/AN4

11 PD3ANI

12 FD2/ANZ

13 PD1/ANA

14 PDO/ANG

& NC Not connected.

[ VRL VOLTAGE REFERENCE LOW - Input
reference supply voltage (low) line for
the MCU A/D convarter

8 VRH VOLTAGE REFERENCE HIGH - Inpul
referance supply voltage (high) line for
the MCU A/D converter.

10, NC Mot connected.

15-17

18 RESET RESET - An active low output signal
that applies an MCU resel to the target
gystem

19 IRQY INTERRUPT REQUEST - An active low
Input signal that asynchronously
applias an MCLU interrupt

20 PLMA DA  PULSE LENGTH MODULATION A

QUTPUT DIGITAL/ANALOG - An output
line Used by the MCU D/A circuitry.
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TABLE 5-5. 60-Pin MCU QO Part Connector J20 Pin Assignments {cont'd)

PN STGNAL
. NUMBER MNEMONIC  SIGNAL NAME AND DESCRIPTION
|
21 PLMBD/A PULSE LENGTH MODULATICN B
OUTPUT DIGITAL/ANALOG - An output
line used by the MCU DiA aircurry.
s 22 TCAM TIMER CAPTURE 1 - An Input signal

(TCAF) used by the input capture feafura of the
MCLU programmable hmer system,

23 TCAP2 TIMER CAPTURE 2 - An Input signal
used by the input capture leature af the
MCU programmable timer system.

24-31 PA7-PAD  PORT A (bits 7-0) - General purpose /O
linas controlled by software via dala
direction and data registers

32-39 PR7-PB0  PORT B (bits 7-0) - General purpese /O
lines controlled by software via data
direction and data registers.

40 NC Mol connecled
. 41 GND-VSS GROUND
42-49 PC7-PCO  PORT C (bits 7-0) - General purpose /O

lines conirolled by software via data
direction and data registers.

50 RAD RECEIVE DATA (RECEIVE DATA IN) -
{RDM) Serial data input line used by the MCU
S0 circuitry.

51 SCLK SERIAL CLOCK - Serial transmittar
clock output line used by the MCU SCI
gircuiry

b2 TXD TRANSMIT DATA (TRANSMIT DATA

{TDO) QUT) - Serial data output fing used by

the MCU 5C| circuitry.

53-60 NC Mot connecied,
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TABLE 5-6. 34Pin {(MCU I/O Port Connactor (A} J18 Pin Assignments

FIN SIGNAL
NUMBER MNEMONIC  SIGNAL NAME AND DESCRIPTION .
1 NC Not connected.
2 R INTERRUPT REQUEST - An active low
input signal that asynchronously
applies an MCU Interrupt. .
3 RESET' RESET - An active low output signal
that applies an MCU resat to the target
system.
45 NC Nat connected
6 TCAP TIMER CAPTURE - An input signal
used by the Input capture feature of the
MCU pragrammabile timer system.
7 TCMP TIMER COMPARE - An outpul signal
used by the outpul compare feature of
the MCL programmable timer system,
8-15 FA7-PAQ  PCORT A [bils 7-0) - Genaral purpase 1O
ines contralled by seftware via data .
direction and dala registers.
16-23 PBO-PEB7  PORT B (pits 0-7) - General purpose /0
Iines cantrolled by software via dala
direction and dala registers.
24-: PC7-FCO  PORT C (bits 7-0) - General purpase /O
lines controlled by software via data
direction and data registers.
3z GND-VS5 GROUND
33 NC Not connacted,
34 ALRT ALERT - An audic freguency lone

genarator square wave output signal,
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TABLE 5-7. 34-Pin MCU 11O Port Connector (B} J29 Pin Asslgnments

PIN SIGNAL
. NUMBER  MNEMONIC  SIGNAL NAME AND DESCRIPTION

1-24 FP{-FP24 FRONTPLANE (lines 1-24) - Twenty
4 four eutput lines that provide frontplane
drive signals to an external liquid

crysial display (LCD) device

25-28 BPi-BEP4  BACKPLANE (lnes 1-4) - Four output
lines thal provide backplans drive
signals 1o an external LCD device

289-32 POO-PD3  PORT [t (bits 0-3) - General purpose
Input ot 1YO Lines used by tha MCU
serial peripheral interace (SPI)
circuitry.

33 NC Mot connacted.

34 VLL LCD POWER - +3.0 1o +6.0 Vdc input
power ling used 10 supply the oparating
vollage for the MCU LCD driver
gircuitry.  Retfer to MCBBHCOSLE device

. data sheet for spacific voltage levels.
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TABLE 5-8. Input Power Cannector J28 Pin Assignments

PIN SIGNAL
NUMBER  MNEMONIC  SIGNAL NAME AND DESCRIPTION .
1 VPP Frogramming Voltage - Input voltage
o (+19.0 Vdc @ 100 uA) used by the EVM
programming circuits. Refer (o device
data sheet for specific programming
vollags, .
2 +5Y +5 Vde Pawar - Input valtaga (+5 Vde @
1.0 A) used by the EVM lagic circuits.
3 -12¥ -12 Vidc Power - Input volage (-12 Vde
@ 0.1 A} used by the EVM logic circuits.
4 +12V +12 Vdc Power - Input valtags (+12 Vdc
@ 0.1 A) used by the EVM logic circulls:
2.6 GND GROUND
EVALLIATION MODULE USER'S MANLIAL MOTOROLA
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53 PARTS LIST

Table 5-9 |ists the components of the EVM by reference designation order. The relerance
designation I used ta identify the particular part an the pars location diagram (Figure 5-1)
thal is associaled with the parts list table. This parts list reflects the latest issue of hardware at
the time of printing

TABLE 5-8. EVM Pans List

REFERENGE COMPONENT
DESIGNATION DESCRIPTION

Frinted Wiring Board {PWB), MESHCO5EVM

G Capacitor, electrolytic, 2.2 uF, +- 20%, @ 16 Vdc
C2-C19, Capacitor, caramic, 0.1 uF, +- 20%, @ 50 Vde
G128,
C258-C38, C42,
C48-CER
C20, G27, Capacitor, ceramic, 0.01 uF, +/ 20%, & 50 Vdc
c28, C39
. C40, C41 Capapitor, mica, 25 pF, +- 10%, @ 50 Vdc
C43-C4ah Capacitor, electrolylic, 47 uF, +- 20%, @ 25 Vdc
Cag, C47 Capacitor, mica, 15 pF, +/- 10%, @ 50 Vdc
1, D3, B4 Dinde, 1NS14
D2 Diode, 1TNG817
D5, D&, D7 Diode, 1N4001
D& Diode, 1TN4735
F1 Fuse, Bussman # GMA S5mm x 20mm, 250 V,
15 A
d1;-d18 Connectar, DB25S, Dupont # 86858-325
J2-J45, J7, Header, single row post, 3 pin, Aplrenics #
J16; 421, a2a705-01-03
J24, J2T7

EvALUATION MIDULE LSERS MANUAL MOTOROLA
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TABLE 5-9. EVM Paris List {coni'd)

REFERENCE COMPOMNENT

DESIGNATION DESCRIPTION

JE, J22 Header, double row post, 3 pin, Aptronics #
929715-01-03

JB-J14, Header, singla row post, 2 pin, Aptronics #

J23, J25, 928706-01-02

J26

J17 Header, doubla row post, 14 pin, Aptronics #
9289715-01-14

J18, J29 Header, double row post, 17 pin, Aptronics #
929715-01-17

J1g Header, double row post. 20 pin, Aptronics #
929715-01-20

J20 Header, double row paost, 30 pin, Aptronics #
328715-01-30

J28 Terminal block, & position, Electrovern #
25.104.0653, or & pesition, 25 series,
Augal RDI # 25V-05

e, Q2 Transistar, 2N4400

R1, A8, R21, Resistor, 4.7k ahm, 5%, 1/4 W

R24-R27

R30, R32

R2-R5, Resistor, 470 ohm, 5%, 1/4 W

H12

R&, R1E, Resistor, 10k ghm, 5%, 1/4 W

R20, R23,

R31, R34

H7, A1D Resistor, 330 ohm, 6%, 1/4 W

R4 Resistor, 2k ohm, 5%, /4 W

R11 Resistor, 100k ohm, 5%, 1/4'W

R13-R16 Resistor, 39k ohm, 5%, 1/4 W

MOTOROLA
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TABLE 5-9. EVM Pars List (cont'd)

REFERENGE COMPONENT

CESIGNATION DESCRIFTION

R17, R28, R29 Rasistor, 1k olm, 5%, 14 W

R19, R22 Raszistor, 2 7k obm, 5%, 1/4 W

R33, R35 Rasistor, 10M ahm, 5%, 1/4 W

AN Resistor network, ning 10k ahm,
Allen-Bradley # 710A103

51-53 Switch, pushbution, C&K # 8125-5DSR2BE

54 Swiich, slide, DPDT, Stackpole # 5-9022C001-0,
or Swilchoraft # Co56206L2

55 Switch, slide, SPDT, CAK # 1M0IM2CAE

L I.C. 74F32

2 L.C. T4F0Q0

L3 1.C. MC1488, R5-232C driver

u4, U1o, U12, LG 74HC?4

21, U286,

U29, U3g,

L33

s |.C. 7407

L6, U228 124 |G, 74HCO8

U7 LC. MC1489A, R5-232C receivar

Ue LG TAHCA4

L8, U2y 1.C. 74HCO2

AR LG 74HC04

Uil .G, 74F74

L4, LU23, U38 LS. F4HCO0

EVALUATION MODIULE LISEFTS MAMLUAL

MEBHCGEEVM

MOTORCLA
514




TABLE 3-9. EVM Parts List (cont'd)

REFERENCE COMPONENT
DESIGNATION DESCRIPTION
LM5, U35 I.C. 74HC11

U1s I.C. 74HC4066

U17, ua7 | C. 74HC32

L18, Uis, LC. 74HC10

U28, U36

2o LC. 74HC393

U2s L.C. XCB8HC26, PRU

31 LC. 7415260

U3z LC. ABEC52P2, DACIA

U34, U2 LC. T4HCLUI04

U3s, 40 1.C. PLS100, FPLA, 50 ns

41, U143, 51 I.C. 74HC373
Jd4 LC. MCEBHCODSCS, resident MCLU
45, L47, LI48 I.C. 6264 (MCM 6064 P) 8KxB RAM, 150 ns

U4d |.C. 2764, EVMbug monitor EPROM, 150 ns,
pragrammed (see note)

Uag l.C. TAHC374

Us0 |.C, 7TAHCE46

sz |.C. TAHC244

usa |.C. MCB8HCOSEE, residem MCU, (not supplied)
U54 |.C. MCEBHCO5LE, resident MCLU, (not supplied)
VA1 Valiage astector, 3.80-4.20 Vdc, Motorola #

MC34064F or Selko # S-8054HN
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TABLE 5-9. EVM Parts List (cont'd)

. = REFCRENCE COMPONENT

. DESIGNATICON DESGRIPTION
Y1 Crystal, 8.0 MHz, ECS # 80, or Nymph # NYPOBO-18
Y2 Crystal, 36864 MHz, ECS # ECS3686.4, or

Nymph # NYPD37

Z1 Socket, surtace mount, 52-lead, PLCC,
Plastronics # P20525P,
MCEEHCB05B8 MCU programming

22 Sockeat, surface mount, 44-lead, PLCC,
Plastronics # P20445P,
MCBEHC705C8/805C4 MCU programming

Z3 Sockel, low insertion force, 40-pin, DIP,
Wells # 613-7400118,
MCEEHCTOSCEB05CA MCLU programming

Fabncated jumper, Aptronics # 9293955-00
{use with jumper headers)

|.C. socket, 14-pin DIP, low profila, Robinson
. Mugent # ICL-143-56-TG (for U10 and UBE)

|.C. socket, 28-pin DIF, low profile, Robinson
Nugent # ICL-286-57-T(G {for 26 thru U31)

L.C. sockel, 40-pin DIP, low profile, Robinson
Nugent # ICL-406-57-TG (for U32 and LI34)

LC. socket, 48-pin DIF, low profile,
Augal # 248-A6290 [for U20)

I.C. socket, 52-pin, PC maount, PLCC, AMP #
B21551-1 (for Ud1)

|.C. socket, surface mount, 68-lead PLCC,
Flastronics # P20685SF (for US4), (not supplied)

Nota: When ordenng, use numbeér |abeled on par.
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5.4 DIAGRAMS

Figure 5-2 15 the EVM schematic diagram,
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NOTES: |

1. UNLESS RWISE SPECIFIED:
ALL RESISTORS ARE IN OHMS, £5%, 1/4 W .
ALL CAPACITORS ARE IN yF .
ALL VOLTAGES ARE DC,

2. DEVICE TYPE NUMBER LISTED BELOW IS FOR REFERENCE ONLY .
THE NUMBER VARIES WITH THE MANUFACTURER .
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APPENDIX A
S-RECORD INFORMATION

INTRODUCTION

The S-record format for output modules was devised for the purpose of encoding programs
or dala files In a prntable format for transportation between computer systems. The
transportation prooess can thus be visually monitored and (he S-records can be more easily
edited

S-RECORD CONTENT

When viewed by the user, S-records are essentially character strings made of several fieids
which identify \he record type, record length, memory address, code/data, and checksum
Each byte of binary data is ancoded as a 2-character hexadecimal numbar. the first character
representing the high-order 4 bits, and the second the low-grder 4 bits of the byte

The 5 fields which compnse an S-record are shown below:

TYPE | RECORD LENGTH| ADDRESS | CODE/DATA | CHECKSUM

whare the fields are composed as fnllows:

PRINTABLE

EIELD CHARACTERS CONTENTS

Type 2 §-record type - S0, 51, etc

Hecord 2 The court of tha characier pairs in the record,

length excluding the Type and record length,

Addrass 4,8, The 2-, 3-, or 4-byte addrass g1 which the dats field

or 8 Is 1o be loaded into memory.

Coda/data g-2n From 0 fo n byles of sxecutable code, memary load-
able data o descriptive Information.  For
compatibility wih teletypewriers, some programs
may limit the mumber of bytestoas few as 28 (56
primable characters in the S-record).

Checksum 2 The least significant byte ol the ona's compiemen

ol the sumal the values represented by the pairs of
characters making up the record length, address,
and the code/data felds.

EVALLIATION WODULE USER'S MANLAL MOTOROLA
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Each record may be terminated with a CR/ALF/NULL. Addinanally, an S-record may have an
nitial fisld 1o accommodate other data such as line numbers generated by some timg-shafing
systems.

Accuracy of iransmiseion |5 ensured by the tecord length (byte count] and checksum fisids

S-RECORD TYPES

Eighl types of S-records have been defined (o accommadate the sevéral neads of the
encoding, transponation, and decoding functions. Tha various Matorala uplead, download,
and othér record \ransportabion control programs, as well As oross assembiars, inkers, and
other file-creating or debugglng programs, utilize only those S-records which senve the
purpose of the program For specific Information on which S-recards are suppored by @
paricular program, the user manual for that program mus! be consyhed

NOTE

The EVM manitor supports only the S1 and S8 records. All data
before the first 1 record is ignored  Thereafier, all records must
bé S1 type until tha S8 record terminates dara transter.

An S-record format module may contain S-recoms of the following types:

S50 The header recard for each block of S-recards. The coderdata f/sid iy
contain any descriplive information idemitying the following biock of S-
records Tha agdress field is normally zeroas.

51 A record conlaining code/data and the 2-byle address &l which the
code/gata |5 10 reside.

52-58 Nat apphcable to EVM,

S8 A termination record for & biock of S1 records. The address fiekd may
aplionally comain the 2-byte address of the instructian to which control is
10 be passed I nol specified, the first entry pelmt specification
encounlered in the object module input will ba used There is no
code/aata field,

Only one termination record is used for each block of S-records Normally, only ane haader
record is used, althaugh it is possibla tor muitiple headar recoms 10 occur

EVALLIATION MUDULE USSEN'S MANUK, MOTOADLA
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S-RECORD CREATION

S-record format programs may be produced by several dump ulifities, dabuggers, or several
oross assemblers of cross linkers, Several programs are available for downloading a fle in
S-record format Irom a host system 10 an 8-pit or 16-bit microprocessar-based system.

S-RECORD EXAMPLE
Shown below is a typical S-record format module, as printed or displayed;

3006000048445218

' S11300002B5F2A5F2212.226A000424250008237C2M
5113001000020008000626239001 853081 2341001813
S113002041ES000R4E42234300182342000824R952
S107003000144EDA92
590300C0FC

The above module consists of an SO header record, four S1 codeidata records, and an S9
larmination record.

The S0 header record is compnsad ol the lollowing Sharacter pairs:

50 S-mcord type S0, indicating a header record
. 06 Hexadecimal 08 (decimal B), indicating six character pairs (or ASCH
bytas) follow
0o Four-characier 2-byte andress field, zeroes.
0a
48
44 ASCIH, D, and R - "HDR"
b2
18 Chechsum of S0 recard

»  The first 51 code/data record is axplalned as follows:

51 S-record lype S1, indicating a code/data record to be loaged/venfied &l a
2-byle address
18 Hexadecimal 13 (deeimal 19), indicating 19 character pairs, represening

18 bytes of binary dala, follow.

00 Four-charactar 2-byte address field;, hexadecimal address 0000,
indicates location where the following data is o be loaded.

EVALUATION MODLLE LISERT MANLAL MOTOROLA
MESHCRSEYM -3



The next 16 character pairs are the ASCIl bytes of the actual program code/data. [n this
assembly language example, the hexadecimal opcodes of the program are written in
sequence in the code/data fields of the S1 records: .

QPCODE INSTRUCTION

28 5F BHCC $0161

24 SF BCC §0163

22 12 BHI $0118

22 6A BHI §0172 i
00 04 24 BRSET 0,504, 8012F

29 00 BHCS $010D

08 23 7C BRSET 4,%$23,8018C .

(Balance of this code is continued in the code/data fields of the
remaining S1 records, and stored in memory location 0010, etc..)

2A Checksum of the first S1 record.

The second and third S1 code/data records each also contain $13 (19) character pairs and
are ended with checksums 13 and 52, respectively. The fourth S1 code/data record contains
07 character pairs and has a checksum of 92,

The S9 termination record is explained as follows:; .
S9 S-record type S9, indicating a termination record.
03 Hexadecimal 03, indicating three character pairs (3 bytes) follow.
00 Four-character 2-byte address field, zeroes.
00
FC Checksum of 59 record.

Each printable character in an S-record is encoded in hexadecimal (ASCII in this example)
representation of the binary bits which are actually transmitted. For example, the first S1 s
record above is sent as shown below.

TVFE LENGTH MDRFES CODEDATA CHREC(SUM |
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