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CHAPTER 1 GENERAL DESCRIPTION

The MOS00 EXORciser (MOSSDT) is asystem
development ool used in the design and development of
MB800 Microcomputer Systems. The EXORciser Debug
and the user’s sysem are buill aound the MGS00
Microcomputer Family of Parts. The M6800 Microcom-
puter Family of Parts are discussed in the following
documents
« M6800 Microprocessor Programming Manual
* M6800 Microprocessor Applications Marial
 M6800 Microprocessor Family of Parms Data Sheets

The EXORciser may be configured in a vanety
of s d with vanous EXORcier options. Thas
~ rather thas discusing every posssbie configura-
Boo and option,, discusses only the basic EXORciner with
cach option except the Wirewrap and Extender Modules
discussed in & wpplement to this manual. The basic
EXORciser is discussed in Paragraph | .5 and the options
are identified in Paragraph 1.6

Thes manual provides general information, in-

ing procedures, and theory of op for Motorola’s
ME800 EXORgiser. The M6800 EXORciser is illastrated
in Figure 1.1

12 EXORciser FEATURES

The features of the basic EXORciser include:

» Flexible, adaptable, and expandable design develop-
ment ool

o Easy 10 use

» Provides the Microprocessing Unit capability for both
the EXORciser and the user's system

® Saver syuwem deuign and development ume

o Decreases sysem deugn and development costs
o Evaluates and debugs the user’s program

» Evalustes and debugs the user’s system hardware
EXORciser SPECIFICATIONS

Table 1-1 identifies the basic EXORciser
specificanons

13

TABLE 1-1. Basic EXORciser Specifications

CHARACTERISTICS SPECIFICATIONS
Power Requirements 95135205250 VAC
AT-420 He, 250W
Word Sire
Dats L
Addrews 16 bits
Imtruction 8, 16, or 24 bin
Memory Sire B4k bytes
Instruction Set 72 vanable length imtructions
Clock cyche time Selectable. s or an external
clock between | and 10p
Imermugn Mankabic real lime P
Physicial Characterssacs.
Tabie top
1925 in
Depth 17.50 in
Height 7.00 in
Rack Mountable
Length 19.00 in
Depth 17.00 im
Height 7,00 in.
Baud Rates (Switch Selectable) 110, 150, 300, 600, 1200,
2400, 4500, and 9600




14 FUNCTIONAL DESCRIPTION

The MBS00 EXORciser, illustrated in Figure
1-2, s an efficient and economical off-the-shelf systems

development tool for the MSRDD Microcompuser Famaly

of Pars. The EXORciver may be easdy taloted 1o meet

the ener’s needs in the devign and developmest of i

sysem Ity modular deugn reduces the time required 1o

develop & system and o the same nme, provides grest
Bachitie in cinfoniios ok foncrionsl rep-
resentation) of the wser’s system. The EXORciser's
EXbug Firmware, through its debug and program control
features, minimizes the time required 10 develop user’s
systems, The EXbug firmware provides the EXORciser
with the capability 1o

» Display the contents of the MPU registers

« Step through the program

@ Trace through user's programs 1o locate problem areas
® Stop the program on a selected program siep

® Provide an oscilloacope trigger signal on & selected
program sicp

®» Abor from the user s program and returm 1o the EXbug
control program oa command

» Reinalie the EXORcer on command

» Change the conteats of memory

one of two ways
o Though & RS-232C or TTY terminal
® Through the EXORcner from panel controls and inds-
calory

The termunal device pormits the user to com-
municate directly with the EXORciser's EXbug
Firmwase. The EXORciser's front panel permits the st
w apply power 10 the EXORciser, 1o abort (exit) the
EXORciser from a routine, and to initialize and restan the
EXORciser. The EXORciser's unique from panel was
designed to incorporate future EXORciser options such as
 data keys and displays.

15 BASIC EXORciser SYSTEM (FIGURES
1-2 AND 1-3)

The basic EXORciser (MBSSDT) consists of
the MPU Module, the Debug Module, the Baud Rate
Maosdule, the Power Supply, and the chassis. These mod-

Famuly
of Mlmuuw Unit, MCS820
Peripheral Interface Adsper, MCSESO Asyachronous
Communicanons Interface Adapter, MOMAS 10 Random
Accews Memory. and MOMESEI0 Read Only Memary

H

fit




The MPU Module (Figum [4) incorporates
the MUBSID Mucrocomputer Uit (MPLU) and the yymem
clock. This module, as dlustrased in Figure 1-2, serves a
dual function i that the module provides the MPU and
chock for both the EXORciser Debug and the user’s vys-
tem. The MPU Module also initistes an EXORciser re-
start operstion and initializes the EXORciser. The
MCO800 Microprocessing Unit is an #-bit parallel device
cupable of addressing 64k bytes of memory, In sddition,

the MPU addresses it input and ootpal devioes as mem
ory. The MPU sho provides the EXORciner with 72
vanable leagth imstructsons and the capabuliry of respond.
ing 1o real tume mtermept sgnals. With the exception of the
EXORcuer clock, the system restart, and the DBE wgnal
(delayed), the MPU Module appears eusctly like a
MCB800 Microprocessing Unit with unlimived TTL drive
capability




The Debug Module (Figure 1.5) provides the
EXORcier with its capabelity 0 evaluste snd debug the
wser's program. The MOMSEM) ROM memary o8 s
module contains the EXbug Firmware that provides the
EXCMcimer with i umgoe software and hardw ane controd
features. The module also has 8 MUCMEE 10 RAM mem
ory W provide s scraich-pad memory to the EXbug
Firmware, The EXbug Firmware enables the EXORciser

o

o Losd data im0 the EXORciser
Verify that the data in the EXORcmer i valid

Scarch a tape for 3 specific file

Print the contents of the memory

Punch (recond) the contents of the memory on tape

s tacons

The MAID functions ensble the EXOR ciser 1o

Examine and, if required, change the conlents in a
memory locition

Examine and, if required, change the data in an MPL
regisien

o Calculste the offsct in the relstive sddresaing mode

Perform the MAID (Motorola Active Interface Debur) 1

Insert, display, and remove breakpoints in & user's
program

o Freerun of trace thiough » oaer’s program under MAID
control

Stop the EXORciser on & specific program step in the
user's Program

Provide an oscilloscope trigger pulse at n selected pro
gram step

# Scarch memary for a specific bit pattern

o Perform decimal octal-hexadecimal converions

The Debug Module working with the Basd
Rate Module (Figure | -6) provides the EXORciser with
cight standard baud rates Between 110 and 9600 Baod
(refer to Table 1-1). These modules also imerface the
EXORciser with a TTY or RS-232C compatible terminal
and provide a reader control signal for remote control of
modified TTY terminals

The Power Supply (Figure 1-7) provides the
EXORciser with the +SVDC, +12VDC, and = 12VIX
power sources o support a full EXORciser rack of
modules

The chassis is capable of holding |4 plug-in
modules, The Power Supply and Baud Rate Module are
not plug-in modules but mounted directly o the chassis
Two versions of the chasuis are availsble., the rack mount

ing verwon and the table-top version

"
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FIGURE 16 Baud Rate Module

FIGURE 1-7. Powsr Supply
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16 EXORciser OPTIONS

The EXORciser options provide the EXOR-
ciser with the flexibility of emulating the user’s system.
mmmmmaﬂaﬂ«-nm
oy, | interface for
‘constructing custom circuits Th:EXOlt:mmm
identified in Table 1-2.
16.1 UNIVERSAL WIREWRAP MODULE

(FIGURE 1-8)
I<6.1.1 Features

The features of the Universal Wirewrap Mod-
ule include:
* Swundard pin spacing for 75 14-pin wirewrap sockets
» Standard size EXORciner plug-in module
» Permits user 1o build and incorporate his custom cir-

cuits into a system

16,12 Specifications

The Universal Wirewrap Module Specifica-
thons are identified in Table 1-3.

146,13 Description
The Universal Wirewrap Module permits the
user o and his circuits

into & MGRDOD Microcomputer System. This module is the
standard size EXORciser plug-in module. The power bus
and ground bus printed wiring are incorporated in the
module. Also, the module has standard pin spacing for 75
14-pin wirewrap sockets and two 30-pin flatribbon cable
connectors.

1-6.2 EXTENDER MODULE {FIGURE 1-9)
1621  Features
The features of the Extender Module include:
« Extending any EXORciner plug-in module for servic-
ing
® Interfacing with all EXORciser plug-in modules
® Providing clip-on test point for all EXORciser bus
signaly
1622 Specifications

The Specifications of the Extender Module are
identified in Table 14

14623 Description

The Extender Module enables the user 1o ex-
tend any EXORciser plug-in module for servicing, test
ing, troubleshooting, and debugging. Thix module pro-
vides clip-on test points for the EXORciser bus.

163 FLATRIBBON INTERCONNECT
CABLE

The Flatribbon Interconnect Cable permits the
user o connect an Input'Output Module 10 a peripheral
device, One end of this cable is terminated with a 50-pin

flatnbbon connector and the other end is unterminated.
Each VO Module has provisions for two cables

I-6.4 RACKMOUNTING KIT

The Rackmounting Kit allows the user 1o
mount his EXORciser in a standard 19-inch rack.
1465  TABLE TOP KIT

The Table Top Kit allows the user 1o use his
EXORciser on a bench top or similar location,

TABLE 1-2. EXORciser OPTIONS

OPTION PART NUMBER|
2K Static RAM Module MEX 6812-1
Input/Output Module MEX 6820
Universal Wirewrap Module MEX 68WW
Extender Module MEX 88XT
Flatribbon Interconnect Cable MEX 681C
Rack Mounting Kit MEX 68RK
Table Top Kit MEX 68TT
KK Dynamic RAM Module MEX 6815.1
Resident Soltware
Option | MoEXAESR] I8
® Assembler
» Editor
o 8K Dynamic RAM Module
Option 2 MERXAEGRT, 12
» Assembler
» Editor
o Four 2K Static RAM Modules
Option 3 MESXAEGS]. 10
® Assembler
» Editor
TABLE 1-3. Universal Wirewrap Module Specifications
CHARACTERISTICS SPECIFICATIONS
Physical Characteristics
Lengih 9.75 in.
Height 575 in,
Thickness 0.062 in.

TABLE 1-4. Extender Module Specifications

CHARACTERISTICS SPECIFICATIONS
Physcal Charsctenstics

Length 975 in
Height 9.00 in
Thickness 0.062 in.
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CHAPTER 2 INSTALLATION INSTRUCTIONS

21 INTRODUCTION

mmwmm inspec-

for use for

mmum Abo included in thes chapter are
instructions for connecting the selected data terminal o
the EXORciser and the function of the EXORciser
wwitches und indicaton.
22 UNPACKING INSTRUCTIONS

No special unpacking instructions are resuired
for the EXORgciser. Unpack from the shipping carton and,
referming to the packing list, verify that all of the parts are
present Save the packing matenal for storage of reshap-
ment of the EXORcner 1f the shippung carton i damaged
upon receipt, request that the camier’s agent be present
while the module i being unpached and impected

23 INSPECTION

The EXORcier should be inspecied apon re-
ceipt and @ perodic imervals. Inspect the modales for
beoken, damaged, of masuing pans and the printed corcuit
boards for physucal damape Inspect the comnecion for
damaged, bent, of mising pins. lnspect the cables for
dumaged imsalation and broken wires

24 mmumnm

m- i, dincuss
lhwlccuddlumndulhixﬂ&wndmnng
the EXORciser w opernte with a 110 or 220 VAC source.
The preparation of the optional modules is discussed in
thew respective supplements 10 thes manual
241 DATA TERMINAL CONNECTIONS

The user has the option of interfacing the
EXORgciser with an ASRI3 Teletypewriter (TTY) or an
RS-232C rerminal device. The TTY data termunal shall be

for h comtrol, full-
Mlnonnm- Mmmmhﬂmﬂ
thon. The RS-232C werminal device should be capable of
110 1o 9600 baud and
w”ﬂl“‘lﬂ-ﬂ m‘dl 1 dincas-
ses the TTY terminal preparation and imterconnections o
the terminal and Paragraph 2-4.1.2 discusses the RS-
1320 imerconnection
2411 TIY G ible Terminal Prep

and Interface Connrctions

The EXCOReiper is capable of working with a
TTY nost having automatic reader/punch control capabili-
ty, however, this i s long and tedwes operation where the
user has 10 manually mm his termical on and off as
requined  Abo, this terminal is po capable of wpporting

the resident assembler and editor. It is recommended,

m u.mu.mmmm
- ch control dis B presents a

-hnddm 3 TTY terminal for sutomatic

reader/vontrol operstion,

{a) g o the TTY pre-
pare the TTY terminal for full-duplex and 20 mA
curment loop operation. Appendix B alio discusses
proparing & TTY terminal for 20 mA current loop

however, it is ded that you use
the terminal’s documentation, if available. 1o make
thin comverson

(b} Referring w Figure 2-1 and Table 2-1, construct the
Interconnection cable 1 be uied between the EXOR-
ciser and the TTY terminal. Use the comnector
vepplied with the EXORcrer

Berig Dasa Our

NOTE
Vem Comam DF 9 o0 § g verent Conmgutr

FIGURE 241, TTYEXORciner Interconnection Cable

2412 RSINC C
Connections

Referring to Figure 2-1 and Table 2.2, con-
struct (he interconnect cable to be used between the
EXORciver and the RS-232C termunal. Use the 25-pin
connecior swuppbed with the EXORcner

nra
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Terminsl Intert
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TABLE 2-1. TTY/EXORciser Interconnections

FIN SIGNAL
NUMBER | MNEMONIC SIGNAL NAME AND DESCRIPTION
] SERIAL SERIAL DATA COMMON — This — 12 VDC signal provides the signal retum
DATA for 3 TTY data terminal
COMMON
2 READER* READER CONTROL — This signal provides the control to operate the paper
CONTROL tape reader on a modified TTY data terminal under MPU control
3 SERIAL* SERIAL DATA IN — This line accepts the input from & TTY data terminal.
DATA IN
4 READER READER COMMON — This line is connected to EXORciser ground. This pin is
COMMON also connected o pin 5 in the cable
5 TTY TTY — This line indicates when a TTY device is connected to the EXORciser.
This pin is connected 1o pin 4 in the cable
b SERIAL® SERIAL DATA OUT — This line transfers data to a TTY data terminal.
DATA OUT

*The EXORciser provides the necessary dnive for the TTY data transfer

242 POWER SUPPLY CONNECTIONS

The EXORciser power supply may be con-
figured 10 accept 95 10 135 VAC, (110 VAC) or 205 w0
2% VAC (220 VAC) imput voltage with an input fre-
quency of 47 to 420 Hz. This power supply provides the
EXORciser with +5 VDC @ 15A, +12 VDC @ 2.5A,
and =12 VDC @ 1.5A. Pamagraph 2-4.2.1 discusses
configuring the power supply fora 110 VAC input voltage
and Paragraph 2.4.2.2 d ing for a 220
VAC input volage

2421 Power Supply 110 VAC Voltage Connec-
tlons (Refer to Figures 2-3 and 2-4)
(a) Connect one of the power lines 1o pins | and 2 of the
transformer terminal board
(L1} (‘unumlhrulmﬂdeum:puw:rlmehpm!md
4 of the tramsformer terminal board
(¢) Connect the fans as illusirated in Fupnr 24,

2422 Power Supply 220 VAC Voltage Connec-
tions (Refer to Figures 2-3 and 2-4)
(a) Connect one of the power lines to pin 2 of the trans
former power supply.
{b) Conmect the other power fine 1o pin 3 of the trans-
former power supply
() Connect a jumper between pins 1 and 4 of the trans-
former power supply.
{d) Connect the fans as illustrated in Figure 2-4

25 INSTALLATION INSTRUCTIONS

The user has the option in purchasing his
I-_xolcim of purchasing the desk top version or the rack

version. P: h 2-5.1 seting up
mmmmumwz.s.:mm
installing the rack mounted version. Paragraph -5 3 dis-
cusses installing the printed circuit module’s into the
EXORciser.

LD

(Ton View)

FIGURE 2-3. EXORiciser Power Supply




TABLE 2-2. RS- 220K dser | th

FIN SIGNAL
NUMBER | MNEMONIC SIGNAL NAME AND DESCRIFTION
1 POWER POWER GROUND — Common for the — 12 volt sounce. This line provides a
GND afery ground commection to the RS- 232C compatible termunal
2 RECEIVE RECEIVE DATA — Thus line asccepes the mput from sn RS-232C compatible
DATA tcrrmnal
3 TRANSMIT TRANSMIT DATA — This line transfers data 1o an RS-232C compatible
DATA termanal.
a4 Not used
CLEAR TO CLEAR TO SEND — This line is & high level when an RS-232C data terminal is
SEND connected 10 the EXORciser and informs the terminal to transfer data,
L] DATA SET DATA SET READY — This line is a high level when a RS-232C data terminal is
READY 10 the EXORciver and indicates 10 the terminal that the EXORciser iv
opersting.
7 SIGNAL SIGNAL GROUND — This line provides a common signal cosnection 1o the
GND RS-232C data terminal
L} CARRIER CARRIER DETECT — This line is & high level when o RS-232C data terminal
DETECT is conncted 1o the EXORciser and ind that the EXOR L d the
camier signal,
L} Not used
(4] Not esed
n Mot used
1’2 Not used
13 Not used
4 Not wsed
15 Not used
6 Not used
" Not used
L} Nt used
19 Not used
0 DATA DATA TERMINAL READY — This line from the RS-212C dsta terminal
READY mnchoates that the data werminal i ready
21 Not used
n Not used
n Not used
24 Not wsed
15 Not used
1 1
110 vag ¥y Mttin
- Fan
2 20 VAT
L
WG e
Fan Fon

FIGURE 2-4. EXCRciser Powss Distribution Drawing




2.5.1 RACK MOUNTING INSTALLATION IN-

STRUCTIONS

In selecting the site to mount your EXORciser,
make sure you provide adequate space in front of the rack
to allow the EXORciser to be fully extended from the
rack. Also, mount the EXORciser 5o that you have casy
access 1o the EXORciser modules when the EXORciser is
extended from the rack
{a) Mount the EXORciser in & standard 197 retma rack

(b) With the EXORciser PWR switch OFF, connect the
EXORciser 1o the selected power source,

(c) Connect the selected data terminal 1o the EXORciser,
using the cable constructed in Paragraph 2-4. A TTY
data terminal is connected to EXORciser connectar
J3 while a RS5-232C data terminal is connected to
EXORciser connector J2.

(d) Install the optional modules in accordance with
Paragraph 2-5.3

252 TABLE TOP INSTALLATION

INSTRUCTION

In selecting a site 1o place your EXORciser,
select a site where you have easy access to the EXORciser
front panel and 1o the EXORciser modules
(a) Place the EXORciser in the selected location
{b) With the EXORciser PWR switch OFF, connect the
EXORciser to the selected power source.

(e} Connect the selected data terminal to the EXORciser
using the cable constructed in Paragraph 2-4. ATTY
data terminal is connected to EXORciser connector

13 and a RS-232C device 15 connected 10 EXORciser
connector 12

(d) Install the optional modules in accordance with
Paragraph 2-53.3
2-53 PRINTED CIRCUIT BOARD
INSTALLATION

The installation of the optional EXORciser
modules is discussed in their supplements to this manusl
Since each module is offset as well as keyed, there is linle
chance of installing the modules in backwards. The
EXORciser bus permits the user to install the modules in
any of the 14 card slots; however, modules having wire
wrap sockets require additional spacing between card
slots, The 14 card slots are illustrated in Figure 2-5. Install
the modules as follows:

(b If the EXORciser is mounted in a rack, pull the
EXORciser out on its extenders to gain full access 1o
the dust cover

{b) Remove the dust cover from the EXORciser. The
rack mounted dust cover is held in place by four
screw-lock fasteners while the table top dust cover is
held in place by tension clips.

() Referring to the module supplements, install the op-

tional modules into their selected card slots, (It is
assumed that the Debug and MPU Modules are al
ready installed in their selected card slots.)

NOTE
It is recommended that the dust covers be
placed on the EXORciser when you are not
working on the EXORciser

FIGURE 2-5. EXORciser Card Rack

24
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26 SWITCHES AND INDICATORS

The EXORciser vwitches and controbs are di-
vided into three categonies,, those on the EXORciver chas
sis, those used on the Debug and MPU Modules, and
those waed on the optional modules. Figure 2-6 and Table
2.3 iennifly the location snd function of the veitches and
indicwton on the EXORcier while Figures 2.7 and 2.8
along with Tables 24 and 2-5 identify the location and
function of the MPU and Debug Module switches, The
wwitches on the optional modules are [dentified in their
respective wpplements

Fig 248 Pramt View

FIGURL 74 EXCRcimar Switches and indicston

FIGUAL 37 MPU Module Swiich Locetions




FIGURE 2-8. Debug Module Switch Locations

2.7 TABLE TOP TO RACK MOUNTING
CONVERSION

The following procedures discuss conveming
the EXORciser from its table top version o s mck
mounted version, Figure 2-9 depicts an exploded view of
the table top kit and Figure 2-10 depicts an exploded view
of the rack mounting kit
(a) Remove the Table Top Kit from the EXORciser in the

reverse order of the index numbers in Figure 2-9
(b} Install the Rack Mounting Kit onto the EXORciser in
the sequence of the index numbers in Figure 2-10

28 RACK MOUNTING TO TABLE TOP
CONVERSION

The lollowing procedures discuss converting
EXORctser from its rack mounting version to its table
op verwon. Figure 2-9 depicts an exploded view of the
top kit and Figure 2-10 dep
the rack mounting kit

an exploded view of

(a) Remove the rack mounting kit from the EXORciser
in the reverse order of the index numbers in Figure
2.10

by lnstall the wble top kit onto the EXORciser in the
sequence of the index numbers in Figure 2.9

2.9 EXORciser BUS SIGNAL
DESIGNATIONS
Table 2-6 identifies cach of the signals on the
EXORciver bus, the pin connection, the signal's
mnemonics, and the signal’s charactenistics,

B sw

FIGURE 2-9. Table Top Kit



TABLE 2-}. EXORciser Switches and Indicators

SWITCH/
INIMCATOR FUNCTION
RUN The RUN indicator is on when the EXORciser is running the user’s program
Indicator and is not on when the EXORciser is in EXbug (Upper 4K of memory),
PWR The PWR (PoWeR) indicator indicates the status of the EXORciser PWR

Indicator keyswitch. The PWR indicator is ON when the PWR switch is ON.

AUX The AUX (AUXiliary) indicator is not used at this time. (Wired in cable

Indicaror harness and available on the Baud Rate Module),

RESTART The RESTART pushbutton switch, when actuated, resets and initializes the

Switch EXORciser. The EXORciser on completing its initialization routine, goes o
its EXbug control program.

PWR The PWR (PoWeR) key switch, when on, applies primary power 1o the
EXORciser.

ABORT The ABORT pushbution switch, when actuated, aboms or exits the
EXORciser from the routine it is performing and returns the EXORciser to
its EXbug control program

BAUD The BAUD RATE switch allows the user 1o select the data transfer rate

RATE between the EXORciser and the data terminal

(Switch)

TABLE 2-4. MPU Module Swiich Functions

SWITCH

NAME SWITCH FUNCTION

CLOCK This switch sclects either the EXORciser's | MHz internal clock or an external

Switch clock. The external clock input is located on 1op of the MPU Model and provides

& 50 ohm load




TABLE 2-5, Debug Module Switch Functions

Switch

SCOPE/STOP-
ON-ADDRESS

The EXbug Switch in the ON position, enables the EXORciser 1o execute the
EXbug Firmware.

The SCOPE/STOP-ON-ADDRESS switch, in the SCOPE position, provides
a scope trigger pulse on & selected address. This switch, in the STOP-ON.-
ADDRESS position, instructs the EXORciser 10 sop on a selected memory
address, The EXORciser will stop the next program instruction

TABLE 2-6. EXORciser BUS Signals

SIGNAL

+5VDC

+5 VDO

+5VDC
™o

F VMA

GND
w2
GND

r®-=

=12 ¥DC

zZ X

+5 VDC used for the module’s Togic circuits.

+35 VDC used for the module’s logic circuits

+3 VDC used foe the module’s logic circuits.

INTERRUFT REQUEST (IRQ) — This signal requests that 3 MPU imerrupt

sequence be generated within the machine. The MPU will wait until it completes

the current that it is ing before it recog the request, At that

time, if the interrupt mask bit in the MPU condition code register s not set

(interrupt masked), the MPU will begin the interrupt sequence.

NON-MASKABLE INTERRUPT (NMI) — This signal requests that a non-

maskable interrupt be generated within the machine. The MPU will wait until it
pletes the current that it ing before it recognizes the NMI

signal. At that time, the MPU will begin its non-maskable intermipt sequence.

The EXORciser EXbuag Firmware uses the non-masksble interrapt for its Abort,

Run-One-Instruction, and Stop-On-Address functions,

VALID MEMORY ADDRESS (VMA) — This output indicates to the Debug

Module that there is a valid memory address on the address bus. This signal is not

three-state

GROUND for =12 VDC

Phase 2 ($2) clock signal

GROUND for =12 VDC

MEMORY CLOCK (MEMCLK ) —This signal 1 the basic clock frequency used

by the MPU Module 10 geaerate its ¢1 and &2 clock signals.

=12 VDC for use with user's cussom designed interface clrcuitry.

THREE-STATE CONTROL (TSC) — This input, when high, places all of the

address ines in their off or high impodance state. The VMA and BA signals will

be forced low. The data bus iv not affected by the TSC input

Nl.l:?‘m MNEMONIC SIGNAL NAME AND DESCRIFTION
A
B
&
D
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+12 VDo
BAT +12

BUS AVAILABLE (BA) — This bus available outpot signal will sormally be a
lorw level, when activated, it will go high indicatimg that the MPL has wopped and
that the address bus is available. This will occur if the GoyHalt ine i in the Halt
(low) state of the MPU is in the WAIT state as & result of executing 8 WAIT
imstroCtion um_.dum“*mupnu
off viate and oth inactive sisie A mankabis
wn—ughmmwmmmhwb—k
WAIT state.

MEMORY READY (MEMRDY) — This signal, when presest, initistes &
memory fefresh operation. Al this time the MPU Module is inhibited from
jgenerating its &1 and &2 clock signals.

REFRESH CLOCK (REFCLK) — This signal is generated by the dynamic
memory module being used o the master refresh module. This uignal is used 1o
initiated @ memory operation on the dynamic modules used as slave refresh
modules

+12 VDC for e with uset's custom designed imerface circuitry.
BATTERY + 12 VOLTS (BAT + 12) — This line in normal EXORciser opera-
tion is + 12 VDC from the EXORctier power supply. If the EXORciser is using
hattery backup and the power wipply s turned off of a power-fasl should occur,
the power backup places +12 VDC on this line

STAND BY (STDBY) — Thus line is & low bevel during a power-fuil condition
and & high level during sormal EXORciser operation

Next wsed

Not used

Not wsed

Not used

Not used

GROUND

Not uwsed

Not used

BUS AVAILABLE (BA) — This line is present only when an Evaluation Module
I placed in the EXORciser chasis. Signal s same a5 BA on pin PI.P.

GO-HALT — This line s used only when an Evaluation Module s placed in the
EXORciser chassis. Signal bs same as G/H on P14

DATA BUS (DY) — Thas be-directsonal ling. when cnabled, provides a reo-way
data tramsfer between the MPU Module and all other plug-imn modules i the
EXORciser. The dats bus drivers on these module are in their off or high-
impedances state cxoept when one of these modules 1 selected dunng 3 memaory
read operation

DATA BUS (D7) — Same as D) o0 PLH

DATA BUS (D2) — Same as D3 on P17

DATA BUS (56) — Same a5 53 on 11

ADDRESS BUS (A14) — This address line, when enabled, mransfers the MPL
program counter outpul 10 add the plug-in modules in the EXORciser.
ADDRESS BUS (A17) — Same s Al4 on P18

ADDRESS BUS (A1) — Same a1 Al4 on PI-M,

b

B
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® A9 ADDRESS BUS (A9 — Same s Al4 on PIH.
1 Ab ADDRESS BUS (A6) — Same a Al4 on PI-M
T AS ADDRESS BUS (AS) — Same 2 Al4 on P1-M.
U A2 ADDRESS BUS (A2) — Same as Al4 on PI-M.
v Al ADDRESS BUS (A1) — Same a Al4 o PI-M
w GND GROUND
X GND GROUND
) GND GROUND
I +3VDC +35 VDC used for the module’s logic circuits.
2 +4 BDC +5 VDC used for the module’s logic circuits
3 +3 VDC +5 VDC used for the module’s loghe clrcuits,
4 GH GOMHALT (G/H) — When this input is in the high state, the MPU will feich the
dedresued by the prog ter and stan When low, all
sctivity in the MPL will be halted. This input is level sensitive. In the halt mode,
the MPU will stop st the end of an instruction, bus avaslable will be at 2 high level,
vabd memory sddress will be ot low level . snd all ocher theee -state lines will be in
thew off or hgh impedance state
The hait line must go low with the leading edge of the phase one clock (81) 10
insure single instruction operation. If the halt linc does not go low with the
leading edge of the phase one clock, one of Two instruction operstions may result,
depending on when the halt line goes low relative 1o the phasing of the clock
] RESET RESET — This signal is used 1o stan the MCH800 MPU and reset the EXORciser
from 3 power dows condition of whea the EXORciser RESTART sywitch i
actusted
[ W READ'WRITE (R/'W) — This MPU ootput signal indicates 1o the EXORciser
plug-1n modules whether the MOGB00 MPU is performing a memory read (high)
or write (low) operation. The normal standby state of this signal is read (high)
Also, when the MOBSOO is halted, thin signal will be in the read state
7 [ Phase 2 ($2) clock signal
L] GND GROUND for =12 VDC
L] GND GROUND far =12 VDC
10 Vua VALIDUSER'S ADDRESS ( VUA) — This signal, when high, indicates that the
address on the sddress bus is valid and the EXORciser in not addressing its
EXbug program
11 =12 vbC =12 VDC for use with the user’s custom designed interface circuitry
12 REFREQ REFRESH REQUEST (REFREQ) — Thes signal, when low, mitiates a memory
refresh cycle of the dynamsc memory modules. During the refresh operation the
MPU Module i inhibited from penersting its &1 and &2 clock wgnaly.
13 REF GRANT REFRESH GRANT (REF GRANT) — This suignal, when high, instructs the
dynamic memory modabes to refresh thelr memones.
L] Not used
15 Not used
(1} +12 VDC +12 VDC for use with the user’s cusiom designed interface circwitry.
" BAT +12 BATTERY +12 VOLTS (BAT +12) — Same sd BAT +12 on PI-U
] s Theee-State Control (TSC) — This line s present only when an Evaluation
Module is placed in the EXORciser chassis. Signal is same as TSC on P1-N.
19 Not used
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0 Not used

21 AC OFF AC OFF — In a system using batiery backop, this signal indicates when ac power
s removed from the primary of the power supply transformer.

n Not used

o bl Not used
-1 GND GROUND

| 2 Not used
b Not used
n Not used
L] Not used
9 bi DATA BUS (D1) — Same as D3 on P1-H
30 o DATA BUS (D3) — Same as D3 on PI-H

—~ L] DATA BUS {D0) — Same as D3 on PI-H
e 2 o DATA BUS (D) — Same us D3 on P1H

1] AlS ADDRESS BUS (A1%) — Same as Al4 on PI-F
i1 A2 ADDRESS BUS (A12) — Same as Al4 on P1.ML.
L1} All ADDRESS BUS (A11) — Same as Al4 on PI.NT
6 AS ADDRESS BUS (A%) — Same as Al4 on P1-§T
3 A7 ADDRESS BUS (A7) — Same as Al4 on PI-N
® Ad ADDRESS BUS (Ad) — Same as Al4 on PI.F
39 A3 ADDRESS BUS (A3) — Same as Al4 on P1.M
40 AD ADDRESS BUS (A0) — Same as Al4 on P1.M
4 GND GROUND
a2 GND GROUND
4 GND GROUND

»
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CHAPTER 3 M6800 SYSTEM EMULATION

31 INTRODUCTION

The M6800 EXORciser s a vystem develop-
ment w0l used in the design and development of MGE00
Microprocessor Systems. 1t 18 sssumed in this chapier that
the wser is desipning his sy stem as descnbed i the MOS0
Microprocessor 1ons Manisal and o prepaning his
programs in accondance with the MOS0 Microprocessar
Programming Manual, This chapler reviews in general
terms developing the hardware, proparing the software,
and the place of the EXORciser in this system develop-
ment. This chapler also presents preparing the EXORciser
o emulate (functionally duplicate) and debug the uset's
system

This chapter discusses using the optonsl
EXORcner module in general terms. Refer 1o the optional
module's wpplements 10 this et s guide as required 1o
wun you in prepanng your EXORcimer 1o emulate your
system

32 M8800 EXORciser AND SYSTEM
DEVELOPMENT

To beter understand wung the EXORciser o
the design and d of a MEROO Microp
wystem, bet us first review the prosedure followed by &
typical engineer in developing 3 microprocessor sysiem
and, how the EXORciser will simplify the design effont. It
should be noted thit the system design procedures pre-
senited were developed for discussion purposes only,

a2 DEVELOPING MICROCOMPUTER
SYSTEMS

The following procedures are intended 1o illus-
trate how an engincer might develop o typical mecro-
computer symem. The caginer:

(7 Extensively tests and evalustes his system in an ac-
rusl working environment. The user’s program may
be sored in PROMs

(K} Builds the production hardwase of hus sysem and has
hie ROMs made

(91 Combines the production hardware with the system
software (in ROM) and makes the final system ad-
Justments.

(10) Releases his system (o prosfuction.
3221 MES0 EXORciser IN SYSTEM
DEVELOPMENT

The EXORciner, through its ability 10 emulate
& wser's system hardware and debog a weer's wysem,
greatly reduces the hime required for an engineer 1o con-
struct a prototype of and debuag his sywem. The engineer,
rather than designing and building a prototype of his
system, sets up the EXORciser to functionally represent
his system. He may however, have 10 construct special
circuitry 1o interface the EXORcCiver 1o his process or
peripheral device. Now the eagineer hun developed his
1y sem unang proven hardware with a munmum smount of
deugn and comtruction time

The EXORciser provides the progr with
a functional system on which to develop his sysem
woftware. The advantages of the EXORciser 1o the pro-
grammer are that the EXORciscr permits him 10 asseim-
ble, edit, and modify hix program on the actual hardware
and 1o evaluate his programs using the sysem input/
output capabslities

The EXORciser's EXbog Firmeare provides
the engincer and the programmer with a vystem develop-
ment program capability for debugging both the syuem

(1) Defines his system. In this defi he
the software and hardware functioas to be performed e
and the interfacing requirements

(21 Desgns and comstructs 3 hardware provotype of by
aysiem and & the wme bime.

31 Prepares hi software programs sroand the hardware
1w sccoenplish the imtended funcrion

(4) Combuines the sofltware with his hardware and debugs
both his hardware and his software until he has o
working system

(S)Finalizes his system design snd his software and
builds & preproduction model of his sysem.

{6) Combines the preprodocton hardware with the sys-
tem woftware and makes any necesiary handware and
sftwate sdjustments

»

Hm-m-mmmumw
program s hard panible and en.
“hmh
® Losd his program imo the EXORcier
® Venfy that the program wes correctly loaded
® Search a upe for & wpecific file
» Print the contents of the memory
» Punch (record) the contents of the memory on tape
® Debug his system hardware and software using MAID
2 ia Active inerface Debog)

These MAID functions permit the user 1o
debug his sysem thiough

e E and, if required, ch
memory location




o Examening 2ad, if required, changing the contents in
the MPU regatens

* Stopping the EXORciser 0n & specific memory address
in & user's program

® Providing an oscilloscope ingger pubse o & sebected
memory sddreis

-Cmudhﬁmﬁnlmwmw

. dusplaying, and ¥ breakps

umlm
o Freerunning o tracing through s user's program under
development

® Searching the memory for & specific bit patiers

» Pert decisnl-sia d

I the wer were to develop has system without
the EXORciser. he would be required 1o develop or
purchase his own system development program using st
least pant of the EXbug functions.

Now, let us review the system development
process using the EXORciser. The engineer:
illﬂlﬂﬁhlymnhm Inlhlhﬂmh

the software and h o be
performed.
(DSets wp the EXORcher to emulate his system
hardware. He will, if required, also design and build
wny special hardware interface aircuitry

wystem. This paragraph discusses prepaning the EXOR.

onet’s optional modules in genersl terms. Refer 1o the

optiom modules’ supplements as required 10 prepare

these modules Prepare the EXORciser m follows:

(a) Comstroct any required special circuitry, 1 e special
interface arcmitry

(b} Uwing the procedures in Chapter 2, install the EXOR-
ciser modules in the selectod EXORciser card slots

€} Determine whether you are going 10 use the EXOR-
cheer clock or an external clock in your system, Set
the clock switch S 1 on the MPU Module accordingly.

(d) I you are wsing an external clock, determine the
chock frequency 1o be ssed i your vysem

e} Comnect the extermal clock 10 the MPU Module

(N Coanect the EXORciser to the user’s process of
peripheral device

() Set the base memory addresses on the EXORciser's
memory and peripberal interface modules.

34 PROGRAMMING PREPARATION

The foll - PP
numiamm 'lhnm“
asupplement 1o the MBS0 Microcomputet Programming
Manual and are imended as & guide. Ao, these pars-

graphs discusa the optional modules oaly in general
term. Each optional modaler” unique programming con-

are & 4 i thew wpplements 1o this man.

3) Prepares hus sofre are progr around the hard
0 sccomplnh the imtended foncton

(#)Loads sofrware into EXORcwser and, wsing the
EXbug Firmware, debugs both the hardware and the
software until he has & working system

(5) Designs and builds w preproduction model of his
system compatible with the EXORciser's bus.

(#) Combines the preproduction hardware with the user's
sysiem software and, wwing the EXORcer's EXbug
Firmware, debugs and makes any decessany sysem

hardwar and softwarr ady
(7) Extensively tests and evaluaies his system in an ac-
sl ing enviromment Al this point the program

(%) Buikds the production hardware of his system and has
his ROMs made Thin sysem should be compatibie
with the EXORciser bus if the EXORciser ia 10 be
used m debugging the system

(%) Combines the production hardware with the sysiem
saftware and makes the final adjusiments 1o his sys-
tem, He again may use the EXORciser in evaluating
his system

1101 Releases fus syvem w productos
33 HAROWARE PREPARATION

This paragraph d v % the
EXORciser to emulate (functional represent) the user’s

ual Refer o the Programming Manual snd these wppbe-
menty ws required m prepanng the user’s program

Al inctuded in the loflowing parsgraphs are
the EXORciser's programming constraints, the pro-
gramming charactenstics of m: I‘Jml!:um memary or-

special f and ihe
wwmm:nmmm
340 PROGRAMMING CONSTRAINTS

The EXORciser places the following con-
virminty on the user whtile be o wning the EXbug Firmwase
® He can not ese memory locations FOOO through FFFF
. mﬂbqﬁmmmmmm\ﬂm

(Non-Maskabh

® The EXbug Firmware uses the MCGS00 MPL'y SWI
1Soft Wase- Interrupt) capabaliry
3411  EXbug Firmware

The DEBUG switch on the Debug Module
allows the user 10 use or not use the EXbug Firmware.
This Firmware precludes the user from using memory
locations POOO through FFFF. Now, the EXORciser may
be opersting with particaily coded wser’s sysems (ot
wsing all 16 address lines) and programs using sddresses
between FODO and FFFF. To prevest reading duplicate
ddresning, the EXORciser that ot s read
ing an EXbug sddress, inhibits the reading of & ssers |
Program.
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If you have a portion of your program above

FODO and wish 10 debug it using EXbug, it is recom.

mended that you assemble this program at another mem-

ory location, debug it, and, upon completion, reassemble
the program si ity onginal sddress

1412 SWI (Seftware Interrupt) Capability

The EXORciser EXbug Furmware uses the

MOBR00 MPU s SW1 capabslany to imsernt hreakpoints o

the wer's program (Pamagraph 4-14). You can use the

EXORcier 1o evaluate 3 user's software istermupe o the

expeme of osing the EXORGser's beeaiposnt fusction

capabulity. If you wish 0 evaluate 3 sofrware imerrupt
routine, proceed as follows:

() Using the MAID Memory Change Function (Para-
graphs 4-9 and 4-11), change the interrupt vector in
memory location FFFA (MSB) and FFFB (LSB) 10
ihe address of your software interrupt routine.

cold-stan routine and loads addres-

o b you e coaming Y00

o are
’:-n-ﬂ-ewuudw

€} Afer you have compicted cvaloating the sofrware
inserrapt rowtine. press the ABORT wwich. and re-
wore ihe EXbug breakpount funct:on
B4 1} NMI (Non-Maskable Interrupt) Capability
The EXORciser EXbug Firmware uses the
MCBA00 MPU's NMI capability in its Abon function,
Stop-on- Address (unction, and Run-One-Instruction fea-
re. You can use the EXORciser to evalunte a user's
non-maskable interrupt routine at the expense of losing
the EXORciser's Abon, Stop-On-Address, and Run:
One:Instruction capabilities. If you wish 1o evaluate
non-maskable interrupt routine, proceed as follows:
(a) Using the MAID Memory Change Function (Para-
graphs 4-9 and 4-11), change the interrupt vector in
memory locations FFFC (MSB) and FFFD (LSB) w0
the mddress of your fod- maskable IIIETTUP! rostine

b} Initiate, run, and debug the user’s non-maskable in-
lerrupt routine.

(¢} Aher you have completed evaluating the non-
maskable interrupt routine, press the RESTART
wwitch and restore the EXbug NMI functions.

342 UNIQUE PROGRAMMING

The MCBB00 Microprocessing Unit sets aside

the top eijght addresses of memory — FFFS through FFFF

— for its interrupt vectors as follows:

» IRQ uses addresses FFFR and FFF9

* SWI uses midresses FFFA and FFFB

o NMI uses addresacs FFFC and FFFD

o RESTART uses sddresses FFFE and FFFF

The uter in designing his system, must make his top of

memony addresses appear to the MOBS00 MPL as sddres-

ses FFFS through FFFF (refer 1o the MAS00 Micro-
lications and Progr g Manualy for

details)

The EXbug Firmware assumes that the user is
wsing B3FF as the top address in the user's program. That
Is. the EXbug Firmware assumes that the user is using
only address lines 2'* and 2° through 2 in the user's
system. Using this addressing configuration, the addres-
ses KIFE and 83FF appear to the MOSS00 MPU as ad
dresses. FFFE and FFFF (the MPU RESTART vecwor
addrews). 1f you are wsing an address other than 83FF s
the top of the sser’s sysiem, you will have 1 enter the
memory top of addresscs as described in Paragraph 4.2
Ao, sach time the EXORciser RESTART swinch is
sctuated, the EXORcrser performs its cold-stan power -sp
toutine and innaliees itsell 17 the oaer’s sysem i wung o
top of memory address other thas E3FF, you must reenter
the user’s sysiem top of memory addressen in sccorndance
with Paragraph 4-2

AR MEMORY ASSIGNMENTS

The user, befone be prepares his equipment and

writes his program, must assign the memory locations o

be used in his system. Figure 3-1 illusirates o typical

EXORgiser memory map, Prepare your map as follows:

{a) Construct a basic memory map of your system. On

this map indscate that the EXORciser iv using mem-
ory addresses FOOD theough FFFF

() Assign the memory location for your MOSKN
ROM s o the top of your memory. The top of mem-

ory of the ROMs must appear to the MPU s addeess

(€) Assign the memory sddresses for your MOSAI0
RAM's. It is recommended that you place the RAM
at the bottom of memory 1 take sdvantage of direct
wddressing mosde

(d) I your system is using MCBS20 Peripheral Interface
Adapters (PIA} assign four addresses for each PIA us
described in the M6800 Microprocessar Applisations
Manual.
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FIGURE 3-1. EXOfcise: Map

(e) M your system s wsing MOSES0
G

Avynchronoss.

(ACIA) assign
two addresses for each ACIA s described in the
MON00 Microprocessor Applications Manual

(N Determine the required address lines 10 be used in
YOUr system.

344 IRQ (INTERRUPT REQUEST) AND

INTERRUPT PRIORITIES

In ity initializing routine the EXORciver trans-
fers the IRQ vector address from the user's program 1o
memory locations FFFS sad FFF9. The EXORciser.
throegh @ b tramben (RO | Interrapt ReQuest | inputs
m.mm-mmm The MPU
itis g before it recog:
mnmqm Mdhw-lhnm
MPL"s condition code register i pot set, the EXORcuer
reads the vector address in memory locations FFFE and
FFF9 and jumps (o the user's IRQ routine
In setting up the user's system, you must de-
termine whether you are gowng 10 use the MCBR00 MPL s
IRQ capability and, if you are, you must determine the
imterrupt command input level from the peripheral device
10 the EXORciser. Refer 10 the MBS0 Microprocessor

guide 10 set wp or inhibit the IRQ capabilities for the
MOBA20 PIA and MOBESD ACIA devices

If you are using more than one peripberal de-
wice capable of interrupting the MCBS00 MPU, you must
m-wﬂ-mwwﬂd

1 the inter-
u This polling routine, oo determuining the IRQ in-
isted device, caunes the MPL 10 umy 10 the appropriate
service routine

In preparing the interrogation routine, you
must sssign priontes to the devices. Assgn prionies 1o
these devices by assigning ther position in the interToga-
tion polling routine. The device that is interrogated fir
has the highest priority and the device interrogated last has
the lowest prionity
3as MCSA20 PIA PROGRAMMING

INFORMATION
The MCOS00 MPU addresses the MOGS20
PIA a8 if it were memory. Therefore, all commands 1o the
PIA are executed by the MPL a3 memory reference -
structions. The M6S00 Hmuu-l Applications
Manuial the PIA g and the
m-ummm Nﬂeﬂlh‘
3dmmn¢-mnudhmm~
PIA"s peripheral interface registers and the data direction
registers. The proper state of the CA2 and CB2 bit must be
wuhwmmmbﬁm
J or data regh-
" e Moso Microprocessor  Applications
Manual also discusses the decoding of the PLA control
registens in controlling the PLA's four itermupt lines —
md-ﬂﬂmh-ﬂ-mmdh-
Reler 10 the App Manual the con-
tents 10 be loaded into the control registers 1o meet your
application needs. Note that the MOSS00 MPU cannot
write it bit & snd bit 7 of the control registens, but checks
the status of the flag bits stored at these register locations
during # read operation. Note also that the flag bits are
muwhwlh:rm
mma—mw&
termine whether their respective peripheral fines (PAO
through PAT and PBO through PBT) are to be used as input
of output lines. A Jogic one in & data direction register bit
Pomition enables ity corresponding penpheral line 1o fun
Gon & an output and a logic rero causes this hee 0
function as an inpuat.
146 MOS0 ACIA PROGRAMMING
INFORMATION
The MCEB00 MPU addresses the MCE&S0
ACIA as if it were memaory, Therefore, all commands 1o
the ACIA are executed by the MPL as memory reference

being performed by the selected ACIA register. Note that
the MPU can only read the receive data register and the
status regisier and can oaly write into the trammui dats
regnter and control regnter

The M6S00 Microprocessor  Applications
Manual also discusses the function of each of the bits in




the control regmter and the function of the bits in the status
register. Note that both flag bit 0 and bit | of the status
reguter are reset when the status register i read.
a7 PROGRAM PREPARATION
Prepare your program in sccordance with the
following procedures.
(a) Uning flowcharts or other means design the user’s
program,
(b} Code the user's program as described in the M6800O
Microprocessor Programming Manual

(€) Assembie the user's program using either the revadent

wssembler or & cross-gusembler.

NOTE
The user wnite his program in machine
language enter his through his
dats terminal usi 1 +] Hn-tg
Change Funczon in 49and 4.1
of this manual This 1, however, a long and
edoun job, subpect 10 error, snd therefore mol
recommended

(4 Prepare th embled uset's program 1o be evaluated
in the EXORciser

@

35 SYSTEM DEBUG AND DEVELOPMENT

Now that you have set up the EXORciser and
have mssembled the user’s program, you are ready to
debug the user’s vysiem handware and program  Debug
the user’s system s follows:

(0) Losd the wser's program imo the EXORcmer and,
uting the procedures in Chapter 4, debug the sser’s
system hardware and software

(b} Refer o the MSS0O Applicatons
Manual and design a preproduction model of the
user's system. Refer to Chapter § of this manual and
Chapter 3 of the supplements to get an overview of
the user's system as emulated by the EXORciser. If
wnmhmmﬂx{mum‘:
whet's prep th "sbos
uummuum‘ﬁ.mm
connect the EXORciser's VUA (Valid User's Ad-
drena) racher than it VMA ( Valid Memory Address)
signal line to VMA signal line on the wser’s system
bus. The VUA signal is used 1o prevent duplicate
sidressing while the EXORciser is exccuting it
EXbug Firmware,

(€) Debug your preproduction system. If you are using
the EXORciser. remove the MPU chip from the
uset’s system and debug the user’s system using the
basic EXORciser (just the MPU and Debug Mod-
ules). Debug the sscr's system using the proceduses
i Chapter 4.

(d) Design your peoduction system. If you iniend to we
the EXORciser 1o debug this system to refer 1o step b
for details.

(¢) Debug your production system using the procedurcs
discusied in stop <.

i)
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CHAPTER 4
PROGRAM EVALUATION AND DEBUG PROCEDURES

41 GENERAL
The EXORciser with its EXbug firmware is
mwemwm-munmuw
g The EXbuy fi cnables the user to:
@ Load his program into the EXORciser (Paragraph 4-4)
@ Verify that his program was properly loaded into the
EXORciser (Paragraph 4-5)
» Search the tape for & particular file (Paragraph 4-6)
 Print the program (Paragraph 4-7)
® Punch (record) the program oo tape {Paragruph $-8)
® Uung the MAID (Mosorola's Active Inserface Debug)
routime, test amd debug his program o system under
development (Paragraph 4-9)

The operating procedures for each of these functions as
well a the abon function are discunsed in the following
paragraphs The EXORcuer, whule performang i EXbug
program, n mhibsted from performung the user's program
except under specific MAID control routines

It 15 wssurmed in this chapier that the EXOR-
ciner his been installed in accordance with Chapter 2 and
the EXORciser is interfacing with » data terminal de-
seribed in Chapter 2. 1 is also assumed that the user's
programs have been prepared in sccordance with the
procedures described in Chaper 3 and the EXORciser
bandware has been configured to emulate the user’s syy-
temn as descnibed in Chapter 3

42 OPERATING PROCEDURES

NOTE
The location and wse of the EXORcier indi-
cators and controbs are discussed and locs-
tons idennfied in Chapeer 2.

(a) Set the EXBUG switch on the Debug Module 1o ON

i) Set the BAUD RATE wwitch 1o the sclecied transfer
ate

i) Temn the wrmunal power ywiich o ON

(d) Using the power key, set the EXORciver POWER
wwitch 10 ON, The EXORciser performs its EXbug
control program and the weeminal prios EXBUG x x
where x.x identifies the version of the EXbug pro-
gram being wied in the EXORciser The EXORciser
now waits for a four character command to be en-
tered

a1

, enter S 120X
ing the X

(&) If the first few characters are missing from the dis-
played duta and all of the other characters are cor-
rect, there is inufficient delay between the camiage
return and the fint character to be printed. Enter
S30. and the EXbug program will insert an approp-
nate pumber of nails. (4)

(0 I you e not using the sddress KIFF a5 the wop
memory shiress in your user's program, enter the lop
memory of yous program sddress af memory location
FFOO and FFOI using the MAID Examine and
Change Memory Data Function in accordance with

Paragraphs 4-10 and 4-11

43 ABORT FUNCTION
I the EXORciser in debugging 8 user’s pro-
gram should lose control of you wish to exit from an
EXORciser function, perform the following procedures
() Press the ABORT switch, The EXORciser should
returm to the EXbag control program and the dats

terminal hould the following message
ABORTED AT P-0106 X-4000 A-04 B-00 C.C4
5-FF91
EXBUG x.x
where. P = program counter

X = index regnser

A = sccumulator A

B = accumulsor B

€ = condition code reguter

§ =

NOTE
The values i the counters snd regisien. are
typical

(b} I the presaing of the ABDRT switch docs not regain
progmm control, press the RESTART switch. This
canses the EXORciser to initiate  power-on intermupt
routing and initialize isell. Reenter the data termi-
nal’s baud rate and the top address of the wher's
program (if not $3FF) in accondance with Pamagraph
42
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44 MEMORY LOADER FUNCTION (LOAD)

The Memory Losder Funcuon of EXbug losds omter he chammoser X “ﬂ“ﬂ'ﬂn'-ﬂﬂé
formatied binary object lapes into the EXORcuer. Frgure Function also may be aborted by pressing the
4-1 depacts the paper tape format It is sssumed af the wtan ABORT vwinch M,?_nnym
of this procedure that the EXORcx orming emox in estering the word LOAD, type in »

. S NS Pt ok sufficsent number of charactens to form  four
AFONG SURU PYAgUS e (B st COW IV B S character code. The EXORciser will remain
terminal is EXBUG x.x. Figure 4-2 illusirates & typical 10 its EXbug control program and the terminal
Memory Loader Fumction will primt EXBUG x.x on the neat line. Re-
(a) Load the tape into the terminal tape reader ot eep €
() Set the tape reader switch 10 ALTO.

() Enter the word LOAD afiers EXBUG x.x. This in [ ]
tiates the EXORciser Memory Losdes Function. The
terminal prints SGL/CONT on the next line L. ICRI Formersieg for grinter
LRt
[ (LFY  retabitiny | igroned
Prome INULL) by isader
' 3 3+ Startof recure
7 [ €C * Typw of Mwcard
2 R Byte Count (tws fames »
- are vy bel
s § | e
. s 5 - - Aadren S
) F3 L f= -
. £ o " —
L] = z el |
0 o S - ‘l s
. = - |
2

g. = |

| I -l —
- | l } Crechmm

Fromes 3 theough N are heaadecmal digts lin P it ASCH T which e comverted

W0 BCD. Two BCD dogpty srs cornbered 10 make ore Bt bryte

The chwckiem i1 the one s comgsermant uf the sumsiaton of 800 by te

-5 ]
o

[

L
1 Sawrr ol Recoed
Towe of Roged

N Chem b



/

() Eneer the character § or the character C after SGLJ
CONT The charsoser S imniates the Josding of onc
File tmeo e EXORcier 304 shen prtwrms 10 iha EXbug
coatrol program The charscter C, on the it tand,
imitiates the loading of multiple fles o the FXOR-
civer If the charscter $ is entered, proveed 10 the
follerwing Chethvam Ermw Detection pursgray i e
o

NOTE
1f the EXORciser aticmpis 10 Joad the data
into ROM, protected RAM, or non-evistent
mhm‘mmlmw.w
terminal primn NO ANGE, snd the
EXORciser teturns 1o the EXbug control
program

(e} 1 the churscter € was entered in vep d, prews the
ABORT ywitch af the conclunion of the memory
loader fonction The EXORcrer now returms 1o the
EXbug control program and the terminal piots
EXBUG v

CHECKSUM ERROR DETECTION

If im the foading functice, the EXORciwer detects a
checksam error, i imtructs the leletypewriler o prnt
CKSM nnnn and then it stops the tape teader. The mann in
the checkuum emur iy the addrrw of the revond fousd m
eor

i) I a checksum error message iv present, perform one
of the following substepn:
(X1 Enter the characser X and sbort from the Mem-
ory Lowder Fuaction The EXORcrser will retura
10 the EXbug conuol program and the serminal
will prot EXHUG v

L) Repostion the tape and emver e charster R
The record cauning the checksim enm i reread
(1 Dgrore the checkawm error and enter the charac-
ter ©. The EXORcimer ignores the checksum
errre amd oomtinons the Memory Lusder Fuac
[
CAUTION
IF THE CHECKSUM ERROR IS ON AN
ADDEESS AND THE CONTINUE OP-
TION 1% SELECTED, THERE IS NO CER-
TAIN WAY TO DETERMINE WHERE
THE DATA WILL BE LOADED INTO

THE MEMORY

NOTE
The cedntimgd chasscten in the figures e
ot oparabe e

AN 1.1 LOAD
N 3

45 MEMORY VERIFY FUNCTION (VERF)
The Memory Vealfy Funcrion of EXbug com-

pases the costenrs of miemedy with the pajes L dats and

prings all locations that are pot the seoe. Figwe 31

depicts the paper tape formut. It s assumed that ihe

EXORciser is performing it EXbug control program asd

the Last Jata peimted by the werminal n EXBUG v« Figess

4.3 ibnintes & ypieal Memaory Venly Fusinon

(2) Load the tape im0 ihe ierminal tape reader

(b} Set the tape reader switch 10 AUTO

(6) Enter the word VERF after EXBUG X.X. This in-
Itiates the EXORciser Memory Venfy Function The
terminal shall print SGL/CONT on the neat line

vendy fumction. The EXORsiser retumms to the EXbug
d d1h | prings EXBUG x .«

LANIG L) JiIF
WL/CONT 3
WA

AN PRI TAPE
YOl 89 DE
JILE 12 ue
LA%G 1.1

FIOURE 43 Typical Mamory Verity Funcion

CHECKSUM ERROR DETECTION
19, in the verificathon, the EXORcmer detects 8 checkvum
e, i iestructs the perminal 1o print CKSM nnnn amd
than stops the tape reader. The nann in the checksum e
o the sbdeois of the recond found in erme
N I 2 checksum eror message o posted, perfonn oae

of the following wbatepn

(X} Ester the chasacter X and sbont the Memaory

Verify Function. The EXORcinct returim 1o the




)
EXbuy comiod progtum and the sermins! prints wiigrs the tape reader. The sctoanad i s primts e jenl
EXHUC Trom the beuder and on the ncat fme prives CONT
(R) Regorktion the tape snd entes the characier R ALOAIVVERE. The opctator naw s the opton of
The recond cauning the chek sam ermo is reresd 1) contimuing the tape search, (L) liading the file
irte memary, (V) verifying the file, o (X1 aboning
(€ Igmote chechoum orror s enter the character C o o
The EXORciser i etk bt siiar s .:;:f:r:. r::‘pluﬂ.l!t and seturmang w e | Xbug
continurs the Memory Verfy Funcnon ¥
NOTE
NOTY Should you male 8 typang error in eatensg
1 vhe chech vam ervor n on an sddiess aed the the wond SKCH, type m s sufficarns purmbey o
conatisge option 1 selecied. the venfication of charackers 1o form » four characus oode
process may be mwamngles The EXORciser will remein in i EXbug
--mlmlJ-m e and the data termasal will
4n TAPE SEARCH FUNCTION (SRCH) prist EXBLIG XX oa the next line Kepest
The EXORciver i the Tape Scarch Funcrion e
seanches the pape tape untl it encounters a hesder recoed (9) Refer o Tuble 4- 1 and enter the approprate characier
The EXORciver, on detecting the header record, stops the slier CONT/LOADY VERF to sehect the desired oper-
tare readet uted prines the headet record. The operatis now tion
Merihe aptian of *'F':‘"""""'l the search, switching 1o the 47 PUNCH MEMORY DUMP FUNCTION
Memary Loader Function, or switching 10 the Verify The Pu
: nch Memory Dump Function intrects
I ypcal
m:;::‘:m Figwre 84 iiuszemies.» 1y e the EXORciver to punch an shsolute formated binary
obgect tape. Figure 4-1 depicts the paper ape format. It
i ssumed that the EXORciser is performing ity £ Xbug
EAMWG 11 SHCH comred propram and the last dats printed by the termunal
o i EXBUG wx Figure 4-5 ilivstrmes 3 nypcal Punch
CONT Z/LOAO/VEAF C Memary Dump Fusction
R EROATS2 NOTE
CONI7/LOAD/JEAF L To sbon from the Pusch Memory Demp g
SOL/ZCONT 5 Funcuon, enter the character X. The Punch
EXAJG 1.1 JEAF Memory Dump Function abe may be
SGL/CONT 5 aborted by pressng the ABORT swisch.
A RXOdrs2
A AMEM / TRPE (a) Prepare the tape reader to punch a ape
0013 BD 0B (b} Enter the word PNCH afler EXBUG w.x. This in-
JOIC 12 o8 itiates the EXORciser Punch Memary Dump Func-
QU2F DE D2 too. The terminal prints BEG ADDR nann on the
+ EX3UG 1.1 neat line
NOTE
FIGURE 4-4. Typlcal Tepe Search Functi The nnnn in the BEG ADDR and END
)i ADDR is the sddress used in the preions
Load the into the termi Punch  Memory Dump Function
(a) tape into the terminal tape reader should you make a typing ervor in entering
b3 Set the tape reader switch o AUTO the word PNCH, type m & sufflicient number
(€) Ester the word SKCH after EXBUG 2 3. Ths - LIS I oo ¥ st Shasachr S '
itistes the Tape Search Funcrion. The EXORciser controd and the icrmural will prne
advances tape until it detects 8 header record and thes E!lll.‘!;u-*lﬂlhe.lqumb [
TABLE 4-1. Tape Search Program Charscter Selection
. CHARACTER FUNCTION
< Contimurs scarching the tape
L Loais the file into memury. The EXORGiser smomatically ramsfens 1o the memory bosd

program and prints SGLICONT. Preceed, from Paragraph 44 step o

¥ Verifies the file. The EXORciser gt omatically transfers to the memaory verify program snd
prints SGLICONT. Proceed from Paugriph 4.5 step d
x Aborts the tape search function. The EXORclser prints EXbug .2 and returms 10 the EXbug

control program.
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EXBUG 1.1 PNCH
BEG ADDR 0Z&A 10
END ADDR QD93 33
HDA=X EXOCAT2

EXEC Y
SO0P0O000SI20ITTRAFTES
lI3"“1'N'E')O".’;-.-ﬁD*"U"*M("‘?O‘DE')"’TJﬂ 2

T113I0020ATA0R] 002505 0RECOONDREF ITEFS6402C9 e
T19‘0(‘3000!3000{OE»I‘BIEI#EC‘E?E‘URIBF

12030000FC

REG ADDA 0010 X

EXAJG 1.1

FIGURE 85 Typics! Punch Memory Dump Funition

NOTE
The annn in the BEG ADDR nann now is the

k) Enter in heaadecimal ihe selected beginning addrev
e addrevs entered i sep ©

afier BEG ADDR nnnn and then enter 3 CR (Cae-

ﬂmlmu\::‘m 'I"l‘lﬂ"'lﬂl pnts END The user now must decide whether 1o punch another

ADDR nnan on the nexl line tape of this file, 10 punch snother file, of 1o exit from
NOTE this funcuon

id) Ester in heasdecimal the selected end address
after END ADDR annn and then onter » CR (Car-
nage Return) character, The terminal prints HDR =
X on the nexi line

NOTE

«. M the END ADDR is smaller than the BEG

T ADDR, the EXORciser will disregard these
addresses and the terminal will prim BEG
ADDR nnon. Repest seps ¢ and &

(€} Enter the sin-character header record name after the
HDR =X. The wrminal prints EXEC on the next
line

i) Ester the characier Y after EXEC. The EXORciser
ity the punch Al the huws
dhp‘lwhwmm
ADDR nnmn

EXSUG 1.1 PANT
856 ADDR 00AD FAAD

END aDDA FRASG

EXEC

FRAD 53 54 AF S0 20 41 44 44 52
F280 45 aq 20 a1 54 20 04 14 13
nEG ADDA FOAD X

£4908 1.1

(§) At the conclusion of punching the tape, pesfurm one
of the following vebsseps.
(1) To punch & second tape of the flle. repest Meps
b ihrough e, however, enter only a CR (Car
riage Retarm) character aficr the addreys i steps =
cond d

{2) To punch another file on tape, repeat sieps b
through ¢ and enter the beginning and conclud-
ing addeesses of the new file in seps cand d.

(3) Toexit from the punch memory dump function,
enter & charscter X. The EXORciser will return
o the EXbug control program and the terminal
prints EXBUG x.x.

¥ PRINT MEMORY DUMP FUNCTION
(PRNT)

The Primt Memory Dump Funcuon instructy.
thee terminal to print the contents of memary i & hevadec-
imal format followed by the bieral ASC Il charactens.
Figure 4.6 illustrates a typcal Primt Memory Dump Func-
hon M is assumed that the EXORcner o performung in
EXbug comtrol program and the last data printed by the -
rerminal s EXBUG 1.x

20 04 4l ad 4F 52 Sa STOP ADOR .ABORT
30 00 00 YO 04 07 80 ED Al ssssssssss

FIGURE 44 Typleal Print Memary Dumg Punclion



Dump Function alko iy be aborted by pres-
unwth ABORT uiltd o

) Ester the word PRNT after EXBUG xn. This in-
iniptes the EXORciner Prine Memorny Dormp Fenction
The iemung! prints BEG ADDR anan on the neat
line

_ END
4= wrminal prints EXEC on the neat line

NOTE
If the END ADDR is smaller than the BEG
ADDR. the EXORciver will disregard these
addresses and the terminal will print BEG
ADDR monn. Repeat sieps b and ¢

(4) Emer the character Y aftes EXEC. The EXORciser

The mer now munt decrde = hather 10 roponr
the seleceed file, 1o print another file. or ko eait from shis
function

1) At the conchusiom of printing the file perform one of
the following subsops

b

(1) To prize & second copy of the file, mpes’ vieps 3
thivagh ¢, howgver, enies only & CR (Camage
Retirn) eharactee alter the address in weps » and
b

(Fi] Tapmamldr.m-mpum:hcm
eraet the be pramimg ind e sddersas of 1 are
file e woepn b and ©

) To cait from the prm memony demg (uncion,
enter & charscter X, The EXCRcuer setums o
the EXbug control program snd the horminal
prives EXBUG wu o the seat bine.

a9 MAID FUNCTION PROCEDURES
The MAID (Maotorols Aided Interface Dbagh

funcion of the EXORoner EXbug control progran en-

ables the user 1o perform the following functions in des

bugging his progam

o Esamine and change data in 3 memory location.
(Paragraph 4-11)

» Calculate the offact in the reistive addrrvaing mode
(Pusagraph 4-12)

» Examing and change the data in the MPU program
registers and counters. (Paragraph 4-11)

® Inien, display, and remove breakpoints in the prog-
ram. (Paragraph 4.14)

» Siop the EXORciner on » wieaed memon sddins.
(Paragraph 3-15)

@ Provide a scope tnigger pube on & sclecied memory
adddress (Paragraph 4.16)

o Freerun or wace through the user's program under
MAID contral. md—nmuﬂ

» Perform ] ‘
(Paragraph 4-21)

@ Search memory for » tit pattern. (Paragraph 4.20)

Tahbe 4.2 identifi ch of the MAID Ci ds used in
debugging the user's program The follow ing paragraphs
drncuss placing the EXORcier i ihe MAID funciion and
performang esch of the MAID fenctuon eperanons b
whould be recalied that the EXORcner m EXbuyg o inki-
bited from performing the wsetr's program encept under
specific MAID functions

410 ENTERING MAID FUNCTION

s usumrd o ihe star of this funitlon hat the
EXOR ver i perforing ity EXbag contred program sad
the basd a2 primsed by the tcrmesal is EABLG 1 x.

Enter the wond MAID afier EXBUG 1« 8. This
places the EXORclser in the MAID funcrion. The termi-
nal prints *(an asterink) on the weat line.

L




TABLE 4-2. MAID Program Control Commands

[ MAID
COMMAND DESCRIFTION
o Print the contents of memory location o and enable the EXORciser to change the contents of
this memory location.
w0 Calculate the address offset (for relative sddressing mode instructions).
(LF) Print the contents of the next sequential memory location and ensbie the EXORciser to change the
mﬁhmmtw Line Feed character)
| Print thy o th b d enable the EXORciser to change
: Mmd&lmbmnn (1 — up arrow charscter or SHIFT key and N character). Fle 15— &
(cr) mmﬁw&mbmmwwmlm(ﬂ Clm:'clnun
character). - A
mV Enter a breakpoint at memory location n.
v Display the memory location of each breakpoint
| o Continue executing from the selected breakpoint until this point is n times,
| . | L Remaove the breakpoint st memory location n.
L H Remove all the breakpoint.
W Search for the n bit pattern.
™ Display the search mask.
G Execute the user's program starting st the suto restant memory location.
G Execute user’s program starting at memory location .
SR Display/change the user’s program registens
E 4 Continue executing from the current program counter sefting
N Trace one instruction.
N Trace one instruction.
N Trace o instructions.
T Set the trace mode:
iT Reset the trace mode,
35 Display and set the stop-on-address compare — Scope trigger pulse.
- S Reset the stop-on-address compare — Scope trigger pulse.
#n - Convent the decimal number n 1o its hexadecimal equivalent,
#5n = Conven the hexadecimal number 1 to its decimal equivalent.
#@n - Conven the octal number n 1o its hexadecimal equivalent
411 EXAMINE AND
oy CHANGE MEMORY F 474 » Typical M e F
The EXORciser performs this function in three
steps: 1) examining the contents of a selected memory EXBUG 1.1 MAID
location (opening the memary location), 2) changing the 800700 12 -
g contents of this location if required, and 3) closing the >
memory location. The EXORciser, in examining a mem- NO CHANGE
ory location, instructs the terminal to print the contents of *400/01 28
? this memory location. 0401789
The EXORGiser in this function displays each 0a02/05 23
of the program instructions in machine language. Table 040371F
4-3 is an MOS00 instruction map to assist the user in 0402/23 66
reading and changing his program steps. 0403/1F
Tt is assumed at the start of this procedure that .

the EXORciser is performing its MAID control program

and the last data printed by the terminal is an asterisk. PIOUAR 4-7. Typleat Russslvs wd Change

Memory Data Operation
| +7

S
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NOTE
I the address selected is in ROM or
%.hmdmm
cannot be changed
(a) Enter the address of the memory location o be
examined and the a / (slash character). The EXOR-
ciser examines this memory location and the terminal
prints the comtents of this memory location i
hexadecimal

NOTE
If the memory contents are not to be changed.
proceed 10 Mep ©
{b) If the contents of (he memory location are 1o be
changed, cnter in hexadecimal the new data 10 be
stared at this location,

The operator now must decide in closing this
memaory location whether 10 return to MAID control prog-
ram, to examine the previous sequential memory loca-
tion, of to examine the following sequential memory
location.

(¢) Perform one of the following subsicps and close this
memory location
(1) Enter & CR (Carriage Return) character. The
EXORciser closes the memory location and re-
turms 1o the MAID function. The terminal prints
an asterisk character on the next line

(2) Enter an 1 (up amow) character (or SHIFT key
and N character). The EXORciser closes this
memory location and examines the previous se-
quential memory location. The terminal now
prints the new memory address, a/ character and
the contents of this memaory location. Return to
step b.

(3) Enter a LF (Line Feed) character. The EXOR-
clser closes this memory location and examines
the next sequential memary location. The termi-
nal now prints the new memory address, a |
character and the contents of this memory loca-
tion. Return to step b.

NOTE
1f the memory address selected to be changed
is in ROM or protected RAM, the data can not
be and the terminal prints NO
CHANGE on the next line, and the EXOR-
ciser returns to the MAID control program

412 CALCULATE RELATIVE MODE
OFFSET FUNCTION

The EXORciser in this function calculates
whether the branch address in the second byte of a relative
mode instruction bs within » range of — 127 1o + 128 bytes
from the next location, It is assumed at the start of this
procedure that the EXORciser is performing its MAID
control program and the last data printed by the terminal is
a8 asterisk. Figure 4.8 depicts a Typical Relative Mode
Offset Function.

X

EXBUG 1.1 MAID
«400/01 48130 INVL
0400701 4BO30 TF L3
0400/01 7F

0401789

*480/708 40030 INVL
0480708 401:0 80
0480708
0481709
0aB2/05
0481709
0482705
.

FIGURE 4-8. Calculate Relative Mode Offset Operation

(a) Enter the address of the memory location who's offset
is to be calculated and then enter a / (slash) character.
The EXORciser opens this memary location and the
terminal prints the contents of this memory location
in bexadecimal

(b) Enter the relative address you wish o branch 1o
followed by a ;O (semi-colon and the letier 0). The
EXORciser calculates the offset 1o this address. The
terminal prints the offsct if it is within the — 127 10
+128 byte mnge or INVL (INValid) if it is not
within range. In either case the terminal reprints the
memary address, a / character, and the memory con-
tents on the next line.

(c) If the offset address entered in step b is within rnge,
enter the offset calculated in step b followed by a CR.
character. If, however, the offsct address entered in
step b is INVL you will have to modify your prog-
ran,

413 EXAMINE AND CHANGE MPU
PROGRAM REGISTER FUNCTION

The EXORciser in each of the following pro-
cedures, performs a simalated powerfail routine and re-
urns to the MAID function.

[Execute-one-instruction occurs.

&up-m—uﬂtmnms-ud

The EXORciser at this time stores the contents
of the MPU register in memory (pscudo stack), prints the
data stored on the pseudo stack, and returns from the
MAID masked user’s program to the MAID control prog-
ram. The user, through the Examine and Change MPU
Program Register Function, has the capability of examin-
ing and changing the contents of the MPU registers stored
on the pseudo stack. It is assumed at the stant of this
operation that the EXORciser is performing its MAID
function and the last data printed by the terminal is an
asterisk. Figure 4.9 depicts a Typical Examine and
Change MPU Register Function.



EXAUG 1.1 MALD

55t

P=0106 X=4000 A=04 3-00
P=0105 100

X-4000 2345

A-0a

3-00 44

L

C=Ca 5-FFJt

FIGURE 4-8. Typical Examine and Changs
User Progeam Reguater Function

(u) Enter the characters SR. The EXORciser now s ena-
bled 1o perform the Exarmine and Change MPU Prog
ram Register Function and the terminal prints
P0106 X.4000 A-D3 B-00 C.C4 S-FF91

B = accumulator B
C = condition code register
§ = wack pointer

NOTE
The values in the registiers are typical  Table
44 depicts the status of the condition code
regisier.

b If none of the registers require change, enter  CR
(Camnage Return) character. The EXORciser returms
w0 the MAID function and the terminal prints an
asterisk on the next line. If, however, one of the
registers requires chunge, proceed to step ¢

el If the contents of one of the tser program registers
requires change, using Table 4-5, change the data in
the selected MPU program register

NOTE
Only & line feed of a carmage return charucter

where: P = program counter can be wsed in this function. The only way to
X = indes register g0 back 10 a ropisier is 1o enter a carmage
A = accumulator A retumn character and repeat this function,
TABLE 44, Condition Code Register Status
CONDITION CODE REGISTER BITS STATUS BIT
L SO A A R A M BEING MONITORED
I 1 X X X X X o carry/bormow clear
1 I X X X X X 1 carmry/borrow set
1 1 X X X X 0 X overflow clear
| I X X% ¥ X 1 X overflow set
I 1 X X X 0 X X zero clear
I I X X X 1| X X rer set
I 1 X X 0 X X X negative clear
I r X X 1 X x X negative set
It X 0 X X X X interrupt mask clear
I I X 0 X X X X interrupt mask set
| I 0 X X X X X half carry clear
1 1 I X X X X X half camry set
TABLE 4-5. Changing User Program Data
REGISTER REQUIRE CHANGE
YES NO
Program Coumer Enter new data and @ LF character Enter a LF character
Index Register Enter new data and a LF character Enter a LF character
Accumilator A Enter new data and a LF charscier Enter a LF chatacter
Accumulator B Enter new dats and s LF character Emer a LF chamacter
Condition Code Regivter Enter new data and a LF character [Enter 3 LF charscier
Stack Pointer Enter a new data and 3 CR character Enter 1 CR charcier
410
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414 INSERT; DISPLAY; AND REMOVE
FUNCTION

BREAKPOINT
Thas fusction enables the EXORoner 10 msent
up 1o eight breakpowan at specific pomts in the wer
program, 10 duplay the beeakpownt addresses on com-
mand, and o remove the During a MAID
. execute function the breakpoints are in-
serted into the user's program and instruct the EXORciver
10 stop ot the selected breakpost addresses. The break -
. posnt sequence (s
® User desige the breakp
@ Lset initiates the execute function
» The EXORciser replaces the program instruction{s)
with breakpoini(s) and transfers control 1o the user's
program
o The EXORciser on detecting a breakpoint instruction
m&hwnwm\ﬂm
® The MAID
h“mhmdkﬂﬂlw—
regmaeny
e is assumed ot the vian of this function that the EXOR-
ciser i performing its MAID function and the last data
printed by the terminal is an asternk. Figure 4-10 depicts
1) the inserion of breakpoints, 2) the displaying of break -
points, and 1) the resesting of hevakpoints.

Emening & breakpomnt (0V)
) Enter the address of the sebecied breakposm

aad

EXAUG 1+1 MALD
b 111
*101¢

NOTE
Memory sddress 0000 o used 10 indicate no
Tblh.nhﬂv_m

(b} After the breakpoint sddress, ester 2.V (semi-colos
and the charscter V). The EXORciser entens the
breakpoint in the user's program and returna 10 it
MAID function. The terminal prints an asterisk on
the next line

Dusplaying & breakpoim (§V):

fc) Enter the characters 3V. The EXORciser displays
the breakpomts and then returns 1o the MAID func.
non. The terminal prints the memory sddress of each
breakpount.

NOTE
If no breakpoints have been entered, the ter
minal prints the sddress 0000,

Remove (reset) breakpoint (o:U or [U)
The user has the option of removing one break posnt
ot all breakpownes a1 one ime. To remove all break-
ponts, enter , U (semucolon and then charscter U)

Enter the memory address of the breakpoint 10 be
removed

(semi-cobon) and the charscter U. The EXORciser
removes the breakpoint from the user program and
returns 1o the MAID function. The terminal prints sn
miernk on the neat line

A
#=0020 X-000F A-al A-FO C-CO 5-0050
“@aly

20iU

*3PASD

14
P=002A X-000E A=-4l 9=F0 C-CO 5-0050

P=0024 X-0003 A=-44 4-F0 C-Ca4 5-0050

b - 4
0000 002A 0000 0000 0000 0000 0000 0000

*i

5y
0000 0000 0000 0000 0000 0000 0000 0000

FIGURE 4-10. insert: Display; and Ramove Braskpoint Functions

&1
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418 STOP-ON-ADDRESS FUNCTION

The EXORciser, on reaching  the addrews
entered in this function, stops the wser program on this
address and returms to the MAID control program. It is
assumed st the stant of this function that the B(Clmh
performing the MAID d the Last &
the terminal i an asterisk. Rﬂ&ltdpﬂﬂ”ﬁ
Stop-On- Adddress Fuaction

EX3UG 1.1 MAID

b 4
STOP ADOW 0114 109
#1013

416 SCOPE TRIGGER FUNCTION

selected memory address. 11 s assumed at the starn of thiy
function thet the EXORciser is performing the MAID
function and the last data printed by the terminal 1 a8
F-n—.n e !

SIOP=0N=ADDRAESS P=-010C X=-FFED A=00 B=-FF C-D4 5~FFBA

o5
.

FIGURE 411 Typicel Stop-On-Address Function

Set Sop-On- Address (85)

(a) Set the SCOPE/STOP-ON-ADDRESS vwaich on the
Debug Maodule w0 STOP-ON-ADDRESS

(b) Enter the characters $5. The EXORciser sets the
Stop-On-Address Function and the terminal prints
STOP ADDR nans 0000 on the nexi fine where nans
is the address being monstored

(€) Enter the stop address and then a CR (Carnage Re-
tum) charscter. The EXORciser insenis the Siop-
On-Address in the user program and returns (o the
MAID function. The terminal prints an asterisk on
the meat line

NOTE
mﬂummmqlbtumtm

with the
., maniton the h&m

sops on the

Reset Stop-On-Address (:5)

(d) Enter the characters; (semi-colon) S . The EXORciser
dinables the Stop-On-Address Function and returns 1o
the MAID function. The terminal prints an asteriak
on the nexi line.

12

EXBUG 1.1 MAID
e ¥
STOP ADOR 0041 189

FIOURE 4-12. Typicel Scops Trigger Function

Emering the Sclecied Scope Address (35)

(a) Set the SOCOPESTOP-ON-ADDRESS ywitch on the
Debug Module to SCOPE

(b) Enter the characters §S. The EXORciser sets the
Stop-On-Address Function and the terminal prints
STOP ADDR nnnn oo the nexi line where nann is the
address being monitored

() Ester the wop address and then & CR (Camiage Re-
turm) character. The EXORGser mserts the selected
scope address in the program and returns o the
MAID function. The terminal prints an asterisk on
the next line.

Removing the Selecied Scope Address

() Ester the characiens ; (semi-coloa) §. The EXOR-
creer duabies the wiected wope addrew and returns
w0 the MAID function The termunal prints an ssternk
on the next ime

17 EXECUTE USER'S PROGRAM
FUNCTION

The wser bas the option of cxecuting his pro-
gram in either the Freerunning User's Program Function
of the Trace User's Program Function. The differences
between these two functions is that in the Trace User's
Program Function the EXORciser prints the contents of

L_-ﬁ
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Mnm#llﬂh'l‘mlhn’.l_
Fuacuon are p d in Paragraph 4-19.

418 FREERUNNING USER'S PROGRAM
FUNCTION

This function ensbles the EXORciser 10 per-
form the uset's program of a portion of the user’s program
in real time 11 is assumed st the stan of this function that
the EXORciser is performing in MAID function and the
last dats primied by the ermunal u an sternk Frgure 4-13
depicts a typscal Freerunning User's Program Functioa.

EXBUG 1«1 MALID
OEQ}E
EXB 1+1
PGURE 411 Freerunning User Program Function
Refer 1o Table 4-6 and enter the selected com-

mand. The EXORciser shall perform the uet’s program
until it reaches one of the following conditioms:

Figure 4- 14 depicts (1) trace o instructions and
(2) wace 10 ending sddress.

EXBUG 1.1 MAID

i
P=001D X=-000F
P=001D 10
X=000F O

N
P-0013 X=-0000
P=0015 X=0000
P=0016 X-0000

1

END ADDAR 001D
*103

#=0013 X=0000
P=0015 X=0000
P=0017 X-0000
i1

-

A-OF

A=OF
A=00
A=00

-
-

|

A=00
A=00
A=00

8-00

8-00
8-00
B-00

3=-00
8-00
3-00

$-0050

5-0050
5-0050

C=00
c-Da
c-pa 5-0050

5=0050
5=0050
$=0050

FIGURE 414 Trace User Program Function

TABLE 4-6. Freerunning User Program Function Commands

COMMAND OPERATION
0 Initiate & reszan imterrupt and go.
L5 Set the program counter to sddress 0 and go
E Go from peesent addeess in the program counter
P Seloct number of times 5 EXORciser 1 10 bypass the breakpoint and go
. ﬂnumnhﬂpmmwhulhmmndarumd 4191 TRACE N INSTRUCTIONS

the EXORciier on &
hmﬂlh‘mﬂﬂ.‘l“m exits the
st s program |

» Detects an interrupt wast (WAS) instruction. The pro-
gram will restan on & non-masked VO istermupt

» Detects & sop-on-address compare

# User's program loses control (recover control by pres-
ung the ABORT or RESTART switch. )

e TRACE USER'S PROGRAM FUNCTION

In the Trace User's Progtam Function the
EXORciser prints the contents of the program register
after the exocution of each program step. There are two
varistions of the Trace User's Program Function — trace n
Instructions and trace 10 ending sddress. 1t is assumed at
the stan of this function that the EXORciser is performing
the MAID function and the Last dats printed by the term-
nal is an asterisk

(a) To trace one instruction, enter the charscter N of |
(semi-colon) N. The EXORciser traces one instruc-
thon and then returns 1o the MAID function. The

prists:
P 1000 X-0000 A-00 B-00 C-CO §-1100

where:

P = program counter

X = index register
A = sccumulator A
B = sccumulsor B
C = condition code register
§ = wack posmter

NOTE
The values in the registens are typical
(b) To unce a sebected number of instructions, enter the
selected number of instructions o be traced (n), &
semi-colon, lndlluclmN The EXORciser

will race the sl

and then

return the MAID control program. The terminal
priets the contents of the program registers for each
imitruction and an sterish after the last instructions.




4192 TRACE TO ENDING ADDRESS ($T)

(a) Emter the $T. The EXORciner shall initiste the Trace
o Ending Address Function and the terminal shall
primt END ADDR

(b Enter the last address 10 be traced and then 3 CR
(Camage Retorn) characier The terminal shall print
an asterisk on the neat line

() Refer 10 Table 4.7 and onter the appropriate trace
command. The terminal prints the contents of the
program registers for each instruction through the
selected ending address

TABLE 47. Trace to Ending Address Commands

COMMAND OPERATION

nG Start at the suto restant location
- | - and trace the user's program

o, Stan @t memory location n and
trace the user's program.

Stan ot present memory address
and trace the user’s program

() Enter the characters ;T 1o remove the EXORciser
from the trace mode. The EXORciser returns 10 the
MAID function and the terminal prints an asterisk on
the neat line.

BIT PATTERN SEARCH FUNCTION

The But Pamern Search Fuaction mstructs the
EXORciser 1o scarch 3 selected sction of memory for &
specific bit pattern. The user has the option of selecting
the bits of the memory bytes to be searched by emering in
hexadecimal a number 10 be ANDed with the byte. A high
level in the number enables checking the particular bit and
# Jow level inhibits (masks) checking of this bit. For
example, the hexadecimal number FF enables the EXOR-
ciset 1o check the bit panern of all eight bits in the byte
while the aumber OF ensbies the EXORcier 1o check the
et patiern of the four least signaficant buts of the byie Jiin
assumed at the s1an of thes function that the EXORciser s
in the MAID funcuon and the last data prinsed by the
terminal is an asterisk. Figure 4.19 depicts a typical bit
search pattern function

EXBUG 1.1 MAID
*iM 23 FF
8EG ADDA 0010
END ADDA 00ZE 38
*a0W
001D 8D
0033 8D
0038 AD
-
FGURE 413 Typical B Pamers Search Function

4201 SET SEARCH MASK
(a) Emter the character $M_ The EXORciser is placed in

420

414

mhwmhmﬂhmmm
00 on the same line.

() Ester in hexadecimal the bits in the byte 1o be
searched (i e FF for all eight bits or OF flor the four
llumm-l.naﬂlﬁuuplmi
charscter The terminal shall prist BEG ADDR nnn
on the next line

(c) Enter in hexadecimal the beginning sddress of the
memory section to be searched and then enter s CR
character. The terminal shall print END ADDR ninn
on the next line

4202  START BIT SEARCH (n;W)

{a) Enter the bet pattern (2) 1o be searched for, & semsco.
lom, and the characier W. The EXORciser searches
md-mdpu-—dmluhhm-d
h“nmhmﬂmw At
the conclusion of this function, the EXORciser re-
furns o its MAID coatrol program and the terminal
Prints an auerisk

NUMERICAL CONVERSION FUNCTION

The EXORciser has the capability of conven-
ing decimal numbers into their hexadecimal equivalent,
octal numben 1o their hexadecimal equivalents, and
hexadecimal numbers to the decimal equivalents. It is
assumed that the EXORciser is in the MAID function and
the Last data printed by the terminal is an asterisk. Figure
416 depicts 1ypical rumenical converson functioos

EXBUG 1.1 MALD
*41023=0400
*£8200=0080
*434500=01024

2

FIGURE 4-18. Typical Numerieal Conversion Functions

Decimal - 4o bx e '

(a) Enter s pound wign (#) characier and the decimal
mumber 1o he comvened

(b Ester an oqual sign (=) charscier The EXORciser
returns 1o the MAID function while the terminal
[prints the hexadecimal equivalent and on the follow-
ing line an astersk

Octal-10-b v

(€} Enter a pound sign (@ ) commercial st sign &, and the
octal number to be coaverted

(d) Enter an oquals sign. The EXORciser returns 10 the
MAID P yershipa

T —y

deciiaal

() Enter » pound sign (#), a dollar sign ($), and the
beradecinal sumber to be comvened

f) Enter an equals sign. The EXORciser retarns 1o the
MAID fuscnios wisle the termunal prints the decimal
equivalens and oo the following line an asterk




CHAPTER 5 THEORY OF OPERATION

51 INTRODUCTION

This chapter provides a block duagram descrip
thon of the EXORciser (MSSSDT) and each of its printed
circuit modules. The EXORciser a5 o system develop-
ment ool may be coafigured 1n a vanety of applications
and with a vaniety of options. This chapter, rather than
discussing cach possible configuration, discosses the
basic EXORciser with each otpion (except the Wirewrap

Baud Rate Module (Paragraph 5-6), and the Power Sup-

The basic EXORciser and its optional modules
Mhmﬂlwwwhh

MSSD0 Microcomputer Family of Pams. The wser.
“hwﬂhﬂmﬂdﬁwmﬁu-h
basic EXORciner wnit, has the cap of

The user communicates with the EXORcier in
one of two ways
» Theough & RS-232C or TTY data terminal
» Through the EXORciser fromt panel controls and indi-

caton.

The data terminal the user to com-
municate directly with the EXbug Firmware. The EXOR-
civer front panel permits the user o apply power 1o the
EXORciser, to abort (exit) the EXORciser from 4 routine,
and 1o initialize and reset the EXORciser.

The MPU Module incorporates the MC6300
Microprocessing Unit (MPU) and the system clock. This
module, as illustrated, performs a dual function in that
this module provides the MPU and the clock signals for
both the EXORciser Debag and the user’s prosatype sys-
tem The MCS300 Microprocessing Unit is an §-bit paral-

(functionally creating) a hardware protetype of his ¥y»-
tem The wser now koads his ssscmbled program into the
EXORcner and debugs hin system hardware and sofl-
-are

52 BASIC EXORciser BLOCK DIAGRAM

DESCRIPTION

The basic EXORciser, s illustrated in Figure
5-1, consists of the MPU Module, the Debug Module, the
Baud Rate Module, the power supply. the chassis, the
EXOHciser bus, and the EXbug Firmware. Each of these
modules (s built around the MSSD0 Microcomputer Fam-
ily of Pars — MC6800 Microprocessing Unit (MPLY),
MCBE20 Peripheral Interface Adapter (PIA), MCM6810
Random Access Memory (RAM), MOMES30 Read Only
Memory (ROM), and MC6850 Asynchronous Communi-
cations Interface Adapter (ACIA).

The EXORciser EXbug Farmware, through its
sysem debug and program cootrol features, mummires
the time required o develop a maer’s system. The EXbug
firmmare provides the EXORciser with the capablity 1o
© Display the comtents of the MPU registens ot any tme

» Step through the wser’s program one imstrection o &
time

» Trace through s user's program to locste problem areas

® Stop the program on 3 selected program sep

® Abort from the user's program and return to the EXbug
control program on command

o Relnitialize the EXORciser on command.

1

el unit capable of addressing 64k bytes of
mhmﬁwm.*-‘
output devices as memory. The MPU also provides the
ﬂhﬂﬂ-ﬂhwmﬁh
of responding 1o real hme wignaly
The MPU Modsle controls the flow of com-
mands_ dets. and sddresses on the EXORciser bus. Dur-
ing & MPU memory read or write operation the MPU
Mindule controls the wansfer of command, status, addees-
ses and data 10 the selected module by controlling the
EXCORciser bus.

With the exception of the EXORciser clock,
the system restast, and the DBE signal (delayed); the
MPU Module appears exactly like 3 MCSS00 Micro-
processing Unit with ualimited TTL drive capability

The Debug Module provides the EXORciser
with its capability 10 cvaluste and debug the user's pro-
totype hardware and softwase in an actual
The EXbug Fumware, Muﬁ-’ﬂelm
memory, provides the EXORciser with its program con-
rol capabulmes. The module’'s RAM memory is used 8
scrsich-pad memory for the EXbug Fumware. The
EXbug Firmeare enables the EXORciner 1
o Lowd data into the EXORciser
» Verify that the dats in the EXORciser i valid
® Search a tpe for a specific file
o Print the contents of the memory
# Punch (o record) the contents of the memaory

#» Perform the MAID (Motorola Active Interface Debug)
functions.
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FIGURE 51, Basic EXORcser Bioce Diagram

The MAID function enables the EXORciser to-

® Examine and, if required, change the contests in a
memory kocaton

® Fxamine and. if roquired, change the contents of the
MPU registers

+ Calculate the offset in the relative addressing mode

® Insert, display, and remove breakpoints in the user's
[program

# Freerun or trace throagh a user s program under MAID
control

® Search memory for a specific bit pattern

o Perform decimal-octal hevadesimal comverwons

 Stop the EXORciser on a selecied memory sddress in
the user’s program

52

® Provide a oscilloscope trigger pulse at & selected mem.
ory sddress

The Detug Modaic shvo incorporsies the level
convener circuits required to interface the EXORciser
with & TTY or RS-232C data terminal

The Baud Rate Module provides the EXOR-
citer with eight standand baud rates — 110, 150, 300,
600, 1200, 2400, 4800, and 9600 baud. This module also
interfaces the EXORciser with & TTY or RS- 232C com-
patible data termunal

The Power Supply provides the EXORciser
with the +3 VDC, +12 VDC, and ~12 VDC power
sources required by the EXORciser and its modules This
power supply will suppon a full rack of modube.

The chassis is capable of holding 14 plug-in
modiles. These 14 sockets connected directly into the




s

EXORciser bus. The Power Supply and Baud Rate Mod.
ule are not plug-in modules and are mounted directly to
the EXORciser chassis.

MPU MODULE
GENERAL DESCRIPTION
The MPU Module serves a doable function i

microprocessing umit for both the EXORciser and the
user’s prototype system. The module’s timing circut de-
ermanes the EXORciwer's clock frequency and provides

Unit (MPL) with the EXORciser bus

The MPU performa all of the EXbug Firmware and user’s

program instructions. A block diagram of the MPU Mod-
ule s presented in Figure 5.2 and the module’s schematic

diagram is (llustrated in Figure 5-5.
532

BLOCK DIAGRAM DESCRIPTION
The MPU Module, as illustrated in Figure §-2,

provides h w-ﬁ Nqﬁnu using its internal
| MHz signal. The MPU
modube uﬂdmumdul input
between |00k Hz and | MHz. The external clock signal is
applied 10 the EXT CLK (EXTernal CLocK) input termi-
nals EY und B4 of the external clock input circuit. Switch
llﬂm&m“bh#hhm

d 1o the EXOR. s the MEMCLK

(MEMory ClocK).

The clock control circuit comverts its seleciod
input clock signal into the two —-ﬂd“ chock
signals &1 and 62 required by the MCSS00 M
sing Unit and the EXORciser. This circuit aiso applies the
$2 chock vignal to the ROW control circuit and the data bus
clock pulse 100 to 250 ns and applies this signal 1o the
MCa800 Unit and the data bus control
cireuit as the DBE (Data Bus Enable) signal. This signal
enables the EXORciser to transfer data on its bus dunng
time $21.
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The clock control circuit also provides the
kam.Mmmmwﬂ

has just applied a KR command 1o the timing control
circuit. This TR command inhibits the timing control
from generating its &1 and é2 clock signals and, a1 the
same time, instructs the timing control circuit to generate
.mlmmmwmsmw
The RG d instructs the memory o

refresh itselfl using the MEMCLK and remove the RR
commund. The memory control, on the removal of the R

comemand, is again enabled 1o generate ¢1 and &2 clock.

‘The MPU Module, through the MEMORY

READY command, has the capability of working with
slow memory modules. The MEMORY READY com-
mand on going low also inhibits the control logic from
gencrating its @1 and 2 clock signals. The clock control
circult now stretches the 2 pulse and waits for the initiat-
ing module nommp\eu its memory m At the
letion of this op the i module returns,
umvm».hnmmmcm

conatrol circuil 1o again geserate the &1 and &2 clock.

The three state control circuit, oa receiving &
low level TSC (Theee State Control) inpat is enabled to
process the BA (Bas Available) signal. The TSC is made a
low level by either using & jumper between El and E2
(making it permanently low) of by receiving a low level
TSC signal from the EXORciser bus (no jumper between
El and E2). When the BA signal is present, the three state
control circuit applies a BSEN (BuS ENable) signal to the
R/W control circuit and to the address bus interface. This
signal enables the R/W control circuit and the address bus
imerface to place the R/W command and the selected
memaory address on the EXORciser bus. A high level TSC
input or the absence of the BA signal inhibits the three
state control from generating a BSEN signal. The absence
of the BSEN signal forces the R/W control circuit drivers
and the address bus interface drivers to their off or high
impedance state. That is, these drivers place a high impe-
dance output 1o the EXORciser bus.

The data bus control circuit decodes its inputs
and determines whether to transfer data into or from the
MOB800 Microprocessing Unit. This circuit also places
the BA signal on the EXORciser bus. During a MPU write
operation the data bus control receives a low level /W
command and AND's this signal with the DBE (&2 clock
signal delayed 100 to 250 ns) signal and the BA signal
forming a DREN (DRiver ENable) command. The DREN
command instructs the data bus interface to transfer data
from the MCS800 Microprocessing Unit 1o the EXOR-
ciser bus, During a MPU memory read operation the data
bus control AND's the high level R/W command with the
&2 clock |&Nl'mning a RCEN (ReCoiver ENable)
signal, The signal instructs the data bus interface to

transfer data from the EXORciser bus 1o the MC6800
Microprocessing Unit,

The restart circuit generates a RESET signal
approximately MMmWh%w the
EXORciser. This module also receives
each time the EXORciser's RESTART switch is m
The RESET signal instructs the MCS800 Microproces-
sing Unit to perform its instialization routine. This signal

The MC6800 Microprocessing Unit is the
central processing unit for the EXORciser and the user’s
prototype system under development. Refer o the
MCB800 Microprocessing Applications Manual for »
complete explanation of the MPU"s operation.

54 EXORciser BUS

The EXORciser bus, as illustrated in Figure
51, interfaces the MPU Module with the other modules
being used in the EXORciser. This bus provides the
EXORciser with its flexibility in being configured 1o meet
u user's specific application.

The MPL Module controls the operation of the
EXORciser bus. This module, using the bus, is capable of
addressing 64k bytes of memory. The MPU Module also
addresses its peripheral devices as memory. This means
that the MPU Module addresses each of the EXORciser's
modules as memory. During 2 MPL memory read or write
operation the MPU Module places on the bus the sddress
of the memary location o be exorcised. This module also
transfers on the bus the commands and timing signals
required to perform the assigned operation. The bus,
during time ¢2. provides a two-way dats transfer capabil-
ity between the MPU Module and the selected memory
location. Table 2-6 identifies and describes each of the
bbus signals.

It is possible for another module to gain control
of the bus. This module would place a low level G/H
(Go/Halt) on the bus and monitor the BA signal, When the
MPL Module completes the instruction it is performing, it
generates a high level BA signal, The module requesting
control of the bus now must pull the TSC line low forcing
the MPU Module address bus interface drivers to their
high impedance stste. The requesting module has gained
control of the bus until it selects to relinguish control. To
relinquish control this module must remove the TSC sig-
nal and, on the next 2 clock paise, release the G/H line.

The user in preparing the EXORciser as a pro-
totype of his system, scts the base memory location ad-
dresses for each of the memory and peripheral interface
modules. The EXORciser bus permits the user 1o insert
these modules in any of the EXORciser's 14 cand slots and
o move the module from card slot to card slot as required
without changing his user’s program. This bussing ap-
Mquhmmcwmbﬂem
address of a module with: ake any hardy
Mnnﬂmhhnmypelymm
3-8 DEBUG MODULE
550 GENERAL DESCRIPTION

The Debug Module {refer to Figure 5-1) pro-




vides the EXORcser with the capability of evaluating and
debugging & user’s prototype system hardware and
software. ls ROM memory costaims the EXbug
Firmwase thet provides the EXORciser with i eniguee
system development capabilities. The meodule’s RAM
memory acts as & scratch-pad memory o the EXbug
program. The EXbag Firmware enables the EXORciser
o

» Load data into the EXORciser

® Verify that the data in the EXORciser memaory is valid

» Search & tape for a specific file

o Print the comtents of the memory

o Punch the contents of the memory on tape {or record on
& tape cassetic)

® Perform the MAID (Motorola Asded Interface Debug)
function

The MAID functions enable the EXORcier 1o

» Examine and, of required. change the contenn a2
memaory locabon

» Examine and, if required, change the contents of the
MPU registers

® Calculate the offsct in the relative sddressing mode

® lnaen, display, and remove breakpoints in the user’s
ogram

o Freerun o race twough the swer's program snder
MAID control

» Search the memory for a specific bit paiern

® Stop the EXORciser on a schected address in the aser’s
program

» Provide an oscilloscope trigger pulse st a selected
memory address

A block diagram of the MPU is presented in
Figure 3.3 and the modules schernatic diagram is ilus-
trated in Figure 5-6
551  DEBUG MODULE BLOCK DIAGRAM

DESCRIPTION

The Debug Module's block diagram descrip-
tion is divided into two parts, NMMM
5-5.2,1) discusses the modules various
mm[w&szz:mmmu
the circuits on the module.

$521 Debug Module Operations

55

EXBUG ENABLE. The wser, through the
EXBUG switch on the Debug Module (refer to Figure
5.3), can select 10 use of 1o inhibit this modules EXbug.
Firmware and hardware capabulses. Whes the EXBUG
wwitch is 10 it ON posstion the Debuag Modale 1 enabled
1o perform iy EXbug function and. when OFF, inhibity
the module

INITIALIZE AND RESTART OPERATION.
Approximately 500 m after power is applied to the
EXORciser, the Debug Module roceives & reset pulse
from the MPU Module via the EXORciser bus. This
RESET pulse instructs the MOCS800 Microprocessing
Unit on the MPU Module to perform ity restant routine
The Debug Module spphes thes signal o the restant and
mumster clear circunt whach, in turm, generates s MR pulse
The restan and master clear crcust also generates a MR
pulse cach nme the EXORciser RESTART switch is ac-
tuated. In this case. however, the restan and master clear
circuit places & KESET pulse on the EXORciser bus to

The MR pulse resets and initializes the EXbug
counter, the NMI initiate circuit, snd the restart circuit. At
this time the MCBS00 Microprocessor is performing its.
cold-stant power-up routine. In the firs two steps of this
routine the MPU Module reads memory address FFFE o
(for the cight MSB's) and FFFF:« (for the cight LSB'5) 1o
et the intermupt vector sddress (F55904) in the following
manner The restan circwit, on being reset. applies & high
wﬂﬂﬂmm;-ﬁ--wdn
PROM sclect corcwsts. This hugh level sgnal inhibes the
RAM memory from being read and mstructs the PROM
select circuit 10 enable the MPU to read the PROM. The
MPU Module during the reading of sddresses FFFE and
FFFF, reads the cold-stant power-up vector address from
the PROM. The data bus enable circuit, In ensbling the
data bus interface 1o ransfer restart vector address from
the PROM 1 the MPU Module, spplies rwo DRVENB
(DRiVer ENallle) pulses o the restan circuit and the data
bas interface. The restan circuit counts the number of
DRVENB pulses and at the conclusion of the second
palse generates o low level RAMEN signal. This low
level signal enables the MPU 10 use the RAM in perform-
ing the EXbug Firmware.

The sdvamtage of actuating the RESTART
wwitch rather than removing power from the EXORciser
o gain program control is that the irstialice and restart
operation simulates the removal of power to the MPU and
yet does not destroy the data in the static RAM memory
devices used in the system.

MEMORY READ AND WRITE OPERA-
TIONS. During & MPU memory read or write function,
the Debug Module receives the 16 address bits AD through
AlLS, the 42 timing signal, the VMA (Valid Memory
Addeess) stgnal. and the R'W command vis the EXOR-
ciser bus. During o memory write 3o, this module
also receives the eight data bies DU twough T7. The
module spplies the 16 address bits 1o the address bus




the /W command 1o the control bus interface. The ad-
dress bus imerfsce. after buffering the input address,
couples the address to the various circuits used on the
module. The control bus interface, after buffering it
imputs, also couples it inputs and their complements 1o
the circwts om they module

The EXbug control logic decodes its impot ad-
drews bits 10 determine whether the MPU Module is ad-
dressing the EXbug Firmware. The EXbug Firmware uses
memory addresses FOOO« through FFFFie. If the MPU
Module is not addressing the EXbug Firmware, the
EXbug control logsc sutomanically places a VUA (Vald
Users Address) ugnal on the EXORCmer bus. This VUA
signal enables the ather modules in the EXORcner w
process the sddress and commands on the EXORciser
bus. The EXbug control logic, on determining that the
MPU Maoxdule is addressing the EXbug Firmware, reads
the position of the EXBUG switch. This switch in the OFF
position infubsts the EXbug control logic from gencrating
the module's EXbug commands snd imtructs this circut
o generate 8 VUA signal for all MPU Module addresses
In the ON position, howevet, the EXBUG vwitch ensbles
the EXbug control logic to generste the module s EXbug
commands and inhibvts this circuit from gencrating a
VUA signal duning the execution of the EXbug Firmware
The using of the VUA signal rather than the VMA signal
o enable the optional EXORciser Modules permits the
user 10 operate his EXORcier with partially decoded
systems (not using all 16 sddross lines) and not reading
two addresses 3t the same tme

The EXbug control logic, on determining that
the MPU Module s addressing the EXbag program,
further docodes the address bits 10 determine whether the
MPU Module is addressing the Debug Module's RAM,
ROM, PROM, stop-on-sddress circuis PIA, or ACIA
circuits. Table 5- | depicts the addresses. sebected circuits,
and EXbug cnabling commands

TABLE &1. EXbag Firmware Memory Addresses

Memory Addr Enablh
To From Clreult Ci i
OO0 FIFF ROMI FVMA
400 FIFF ROM2 FVMA
R0 FBFF ROM3 FVMA
FCF4 FCF7 ACIA HEN
FCFR FCFB PFlA 10EN
FCFC FCFF PROM IOEN
Froo FFTF RAMS RAMS
FF80 FFFF RAMT RAMS

Duning an EXbug memory read operation, the
control bus imterface receives o hagh level R'W command
and applies this command with ity complement 1o the
carcuits as illustrated in Figure 3-3. The EXbug control
logic AND's the R/'W command with the 42 timing signal
and applies the resulting &2 R/W signal 1o the ROM and

the data bas enshle circuit. Now, while the MPLU is read-
ing the selected memory location, the &2 R/'W pulse
imstructs the data bus emable circult to generate
mvmm mwwummm
face
um“uuwmumnm
ciner bus.

During & memory write operstion of EXbug
the control bus interface receives a low level R'W com-
mand and applies this command with its complement 10
the circuits illustrated in Figure 5-3. The EXbug control
logic is inhibited by the YW pulse from generating &
B2 RW palse. Now, as the MPU Module writes into the
scleciod memory locstion in the RAM, ACIA, or PIA in
the sop-on-addrew circust, the data bus enable curcant in
ensbiod and applies s RECEND signal 1o the dats bus
interface circuit. This signal enables the data bus interface
w transfer data from the EXORciser bus to the memory
location being sbdrevied

ABORT FUNCTION. The user, on pressing the
EXORcier ABORT vwitch, imstructs the EXORciser wo
abor or exit from the program it i reaning and return o
the EXbug coatrol . Each ume the ABORT
wwitch is actusted, the abort flip-flop applies an ABT
(mwﬂmnmi“mw»m

MOS80 Peripheral Interface Adaprer (PLA) in the sop-
on-address decoder. The NMI imitiate circuit, through it
NMI (Non- My le 1 d, imitistes 8
MC6400 MPU non. maskabie interrupt routine. The RMT
command is present as long a3 the user holds the ABORT
wwitch i mmw om receiving 8 NMI com-
mand, 3o il i p and then
”hh““wmllﬁlu
rupt routine the MPU stores its register contents on the
stack and then polls the MCB820 PIA in the stop-on-
wddress decoder 10 determine the operation initiating the
interrupt. In this case, the ABT input to the MCSS20 PIA
insgruces the MPU Module 10 print the statement

mar--uummum-
fhe stack On g the printing op the MPU
mmnhm‘wW

STOP-ON-ADDRESS/ISCOPE TRIGGER
FUNCTION. The user in selecting the stop-on-address or
scope trigger function loads an address into the EXOR-
tions, loads this sddress into the MOSE20 PIA in the
wop-on-adderss decoder The erght least wgmaficam ety
of the sddress are loaded into side A and the cight most
significant bits are loaded into side B of the MCSE20 PIA

Now, each time the EXORclser performs an
operation, the stop-on-address decoder compares the ad-
dress on the bus with the address sored in its MCSE20
PIA. When these two sddresses compare, the stop-on-
address decodert applics a SAD (Stop on ADdress) pulse
0 the SCOPE/STOP-ON-ADDRESS switch, S2. This

position the switch applies the TAD pulse 1o the NMI
initiste circuit and to the MUSE20 PIA in the stop-on-




address decoder. The NMI initiate circuit through its NMI
command, initistes a MC6800 MPU non-maskable inter-
rupt routine and enables the NMI-ROI counter 1o count.
The NMI-ROI counter applies two palses to the NMI

circuit — one at the sixicenth &2 clock pulse afte:
the NMI was initiated and the second at the thirty-second
$2 clock pulse after the NMI was initiated. At the conclu-
sion of the thirty-second ¢2 clock pulse, the NMI initiate
circuit removes the NMI command and disables the
H;{ullto.lm mmcmnmu on receiving a

transfer baud rate between the EXORciser and the data
terminal 10 be used. The Baud Rate Module applics the
BIT RATE clock and the 134.49 Hz signal 10 the Debug
Module. The BIT RATE clock is 16 times the data tranafer
rate. The phase detector compares the 134.49 Hz input
with the BIT RATE clock and determines whether the data
being transferred requires one or two stop bits. This cir-
cuit in comparing the 134,49 signal with a 110 baud rate
input, forms a high level SBS (Stop Bit Select) signal,
‘This signal is used as address bit A2 on the PROM. In

itis
and jumps to its non-maskable interrupt routine. The
MPU in its NMI routine stores the MPU register contents
on the stack and then polls the MCSE20 PLA in the stop-
on-address decoder. In this case. the SAD input 10 the
MCSS20 PIA instructs the MPU Module to print the
statement “*STOP-ON-ADDRESS"" and the MPU regis-
ter contents on the stack. On comgpleting the printing
operation, the MPU Module goes 1o the EXbug control
program. [t should be noted that the MPU completes the
jon it is ing before it p the NMIT
command; therefore, the MPU may not stop on the select
address but on the address of the next instruction.

RUN-ONE-INSTRUCTION FUN(‘??('»W The
user in the MAID fi has the
uuuom”mmupmmmdm
tions in cither tracing through & user's program or free
m&u@lﬂmsm The MPU Module on

the jon input from the user,
Mhmwlmwlm|hm
address MCES20 PIA_ The MC6820 PIA on receiving this
instruction, applies a RINST {Run-one-INS Truction) sig-
nal 1o the ROT (Run One Instruction) pulse network. This
network converts the RINST signal to a 3. 5ns pulse. This
jpulse loads the binary number 1011 (decimal 11) into the
NMI-ROI counter. At the conclusion of the eleventh ¢2
clock pulse, the counter instructs the NMI circuit 1o in-
itiate a non-maskable interrupt routine. During the 11 &2
clock pulse penod, the MPU Module transfers the con-
tents of the user register stored on the stack back into the
MOB800 MPU registers and performs the next instruction
in the user's program.. The NMI initiate circuit and NMI-
ROI counter now generate a 32 $2 long NMI pulse. In the
non-maskable interrupt routine the MPU Maodule stores
the contents in the MPU register on the stack and then
polls the MOBS20 PIA.

If the EXORciser was instructed to run this
instruction in the freerunning mode, the MPU Module
goes directly to the MAID control program. If, on the
other hand, the EXORciser was instructed 10 trace
through this program, the MPU Module prints the register
contents on the stack and then goes to the MAID control

program

40.DATA TERMINAL INTERFACE. The data serminal
interface circuit, working in conjunction with the Baud
Rate Module provides a two-way transfer of data between
EXORciser and the selected data terminal. The user in
preparing the EXORciser for operation, selects the data

59

wparing the seven other baud rates (all above 135 Hy)
used in the EXORciser with the 134.49 Hz signal, the
phase detector generates a low level SBS signal, The
EXORgciser in preparing to transfer data, reads the PROM
o determine whether to insert one or two stop bits on the
data being transferred. This determination is made by the
SBS signal addressing the PROM. The EXORciser now
loads a control word into the ACIA instructing it to insert
the appropriate number of stop bits.

When a TTY data terminal is connected 10 the
EXORciser, the Debug Module receives a low level TTY
signal. This signal enables the receive data select circuit to
process the SERIAL DATA input from a TTY data termi-
nal via the Baud Rate Module.

When the EXORciser is interfacing with a
RS-232C data terminal, the RS-232C control interface
circuit receives a high level DATA TERM READY sig-
nal. After double inverting this signal, the RS-232C con-
wrol interface circuit transfers this signal to the Baud Rate
Module as the DATA SET READY signal. The Baud Rate
Maodule transfers this signal 10 the RS-232C data terminal
a4 the DATA SET READY, CARRIER DETECT, and
CLEAR TO SEND signals.

The EXORciser in transferring a character 1o
the data terminal, Inndnnpmlluluwchmmlunllu
MCE850  Asy
Am:(am).mmiﬂAmuwwudu.
adds the start bit and the appropriste number of stop bits;
and serial transfers the character to the RS-232C level
converter af the BIT RATE clock frequency. The RS-
232C Jevel s TTL ibie imput 1o
the RS-232C compatible signal level. The TRANSMIT
DATA output of this circuit is applied 10 the TTY isolator
and level converter circuit and through the Baud Rate
Module to a RS-232C data terminal (if used). The TTY
converter at this time is receiving the READER CON.
TROL signal from the ACIA and the TRANSMIT DATA
input. These two signals are optically isolated and then
converted 1o be TTY compatible. The TTY level conver-
ter transfers the READER CONTROL and the SERIAL
DATA OUT signals through the Baud Rate Module 1o the
TTY dsta terminal. The READER CONTROL signal is
used to control the operation of 3 modified TTY data
terminal

When the user enters a character into the TTY
data terminal, this character is coupled through the Baud
Rate Module to the TTY isolator and level coaverter on
the SERIAL DATA INPUT line. The isolator and level




comverier irouit optically olates this iput, comverts it 1o
be TTL compatible, and applies this signal to the recerve
data schoct circmit. This circust also i receiving a low bevel
TTY imput and wramsfers the scrial inpet dats imo the
MOSES0 ACIA. The MOBASO ACIA serially scoepts the
character, examines the bt for panty, overflow, and for-
mat errory, strips off the Mop and stant bt reformates the
data into & paraliel format. and sets the imternapt flag. The
mhumqm jpolls the ACTA 10 soe
if it han accepted & that the
muw.m,ummm
the MCS850 ACIA and tramsfers the characier 1o the
MOB800 MPU,

When the user enters a character (nto the RS-
232C data terminal, this character is coupled through the
Baud Rate Module to the RS-232C level convener, This
cireuit converts this input 10 be TTL compatible and
applies this xignal to the receive data select circuit. The
receive data select circuit at this time (s also recelving &
high level TTY input and transfers the serial input data 1o
the MCBES0 ACIA. The MUBSS0 processes this inpat in
the same manner as the TTY data terminal input

TRACE DURING IRQ OPERATION. The
EXORcuser has the capability ia the trace mode of tracing
theough 2 maskable interrupt routine Assme that the
et w tracing through hes program and s maskable inter
rupt routene (IR()) is mitiated The control bus recerves 8
HQ:“I:Q—Q_-GM&D‘.M-«
bus and appi d bus smterface
After buffering, the control bus merface apphbes the IRQ
command to the PROM s address input A). The EXOR -
citer pow uses the commands in the PROM w irace
through the IRQ routine. At the conclusion of the IRQ
routine, the IRQ command i removed and the EXOR-
et continues it racing through the vser’s program
£522  Debug Module Circults

The following paragraphs discuss the function
of each of the circuits on the Debug Module

ADDRESS BUS INTERFACE ., The sddsess bus
interface circuit buffers the 16 address inputs AQ through
ALS and applics these signals with their complements to
the Debug Module address bus

ABORT FLIP-FLOP. The sbhoet flip-flop cir-
cuit receives a dual input from the ABORT switch on the
EXORciser front pancl. The prime function of this circuil
s w0 remove the switch bounce as it initiastes & non-
maskable intermupt routine.

CONTROL BUS INTERFACE, The control
bus interface cirvuit buffers its four input commands and
applics these inputs 1o the appropriste circuits on the
Debug Module s illustrated in Figure 33 This circust
also applies the complement of its VUA, R/W, and &2
inputs throughout the module

RESET AND MASTER CLEAR CIRCUIT. Tha
reset and master chear circuit is used 1o reset the Debug
Module and, when the EXORciser's RESTART switch in
actuated, resets and initialures the entire EXORcer This
curcust accrpts the RESTART inpat. removes the switch

Bounce from the input and thea dot AND s this input onto.
the EXORcuer RESET linc. Now, cach time the RESET
line is actusted — enther by the RESTART switch or the
MPU Module restan cromt — the roset and master clear

operation of the Debug Module. Paragraph 5-5.2 1 dis.
ousses each of these operations.

STOP-ON-ADDRESS DECODER. The stop-
on-address decoder consists of 3 MCBE20 Peripheral In-
terface Adapter (PIA) and a 16-bit comparator circuit
The operution of the PIA is discussed in the M6300
Microprocessor Applications Manual. The control regis-
ters in the PLA are used in the wop-on-address, run-one-

and abort op The 16-bit comp
circuit compares the |6 bits on the address bus with the 16
PIA data lines and, when they , generuies a SAD
($1op-on- Aldress) signal  The signal is used 58 8
soope INgger pulse o o imutiste 3 non-maskable interrupt
routine

ROI PULSE NETWORK . The ROI (Run-One-
Instruction) pulse network circwt converts its
(Run-one-INSTraction) inpet to a 35m palse. This pulse
s applied 1o the NMI-RO! coumer

NMI-ROY COUNTER. The NMI-ROI counter
s a4 stage, Ioum—umnmﬂ&u-qdn
run ofe and 1o & the titme
ui’iﬂmmuw“m-m
~ 32 2 clock puises. Each time the reset and master
chear circwit receives a RESET signal or an froum the
RESTART switch, this circeit, through its signal,
resets the NMI-ROI counter o an all zero count,

Manmhﬁmmsmlmlu

o initiste & . tterTupt routing,
this circuit enables the NMI-ROI coumter to coumt, The
counter reconds 16 clock pulses and then clocks the NMI
initiste circuit. The counter records 16 addition clock
pulses and clocks the NMI imtiate crrcuit a second time
Al the conclusion of this second clock pulse, the NMI
initiate circuil disables the counter and removes the NV
instruction. The counter now remains o its zero count
until M gets ity next input command

In & run-one-instruction operation, the NMI-
ROH counter receives a RINST pulse from the ROI pulse
metwork This pulse loads the binary number 101 | into the
NMI-ROI counter This counter, at the conclusion of the
cleventh $2 timing pulse, is at count 0000 and instructs
the NMI ininate circuit through its clock pulse 1o initiate s
fuon- maskable intermupt routine. The counter now controls
the NMI initiste circuit operation as described in the
Pprevious

NMI INITIATE CIRCUIT. The NMI initiste
circuit consists primanly of & two-stage, two-bit counter
and & bus driver circuil. This circuil initistes a non-
mankable interrupt routine cach time it reccives an
ABORT. SAD, or TNT command. Om receiving one of




these inputs, the crrcuit generates an NMI command and
ramuders an cnabling sgtal 10 the NMIL-RO! counter The
NMI-RON counter clocks the NMI iitiate cirout fwice.
At the conclasion of the second clock pulse from the
mand and the NMI-ROI counter enabling sugnal

ROM MEMORY. The ROM memory, consist:
ing of thive MCMGEI0 1024 = § bit
ROM devices, stores the EXbug Firmware. The EXbug
control logie, through its decoding of the address bits and
the EXBUG switch, determines when the MPL 1 addees-
sing the ROM memory. This memory uses addresses
FOO0 theough FRFF

RAM MEMORY. The RAM memory, commisl-
ing of two MOMSSI0 128 x § bit RAM devices, in 2
scratch-pad memory for the EXbug program. The EXbug
control crcust determines when the MPU s sddroung
this memory. Dunng a restant operation, the restan cir-
cuit, through its KAMEN signal, inhibits the RAM mem-
ory from being read.

PROM SELECT. The PROM select circoit de-
termines when the PROM memory s to be read. The
rostant circuil, during a restan operation, imstructs the
PROM sedect circuit 1o cnable the PROM memory and
read the two byte cold-stan intermupt vector address lo-
cated st memory locations FFFE and FFFF. The PROM
select cuvunt also caables the PROM memon when the
MPU Module is reading addresses FCFC through FCFF.

PROM MEMORY The FROM memory con-
e the cold stan vectar address, the sumber
of sop bits 10 be used in the data tramfer with the selected
data terminal, and the imruction 1o be wed in tracing
through & waer's Program intermupt fowting

ACIA. The MCBSS0 Asynchionouc Com-
munication laterface Adapter (ACIA) provides the
paraliel to-senial aned senal-to-paraliel data comversions
required o transfer data 1o and from the selected data
wn The circuit alwo, in transferring data w0 the
et anad the Feguered
qhumm.mmunmm
tet it receives from the schected data termunal for forma-
ning and panty erron. For further information about the
operation of the MOSS30 ACIA, refer 10 the MOS0

Apphications Manual

STOP-BIT PHASE DETECTOR. The stop it
phase detector compares the BIT RATE clock signal with
the 134 49 Hz signal 10 determine whether the data being
transfermed i wsing one of two sop bits. The sop-bit
phase detector generutes a high level SBS signal when the
BIT RATE clock signal is at a frequency lower than the
134,49 Hz signal and & low level when it is ot & higher

TTY ISOLATOR AND LEVEL CONVERTER
The TTY isolasor and level converer optically isolates the
TTY data terminal from the EXORciser and performs the
voltage level cooveniom required 1o interface the
EXORciser with the TTY data terminal

RS.232C LEVEL CONVERTER. The RS-
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232C level converter performa the voltage level conver-
st fequined to imterface the EXORCier with a RS 232C
data termunal

RECEIVE DATA SELECT CIRCUIT. The re-
crive data schoct ciroull, o receiving a low level TTY
signal is enabled 1o transfes the SERIAL DATA IN input
from the TTY lsolator and level converter 10 the ACIA
The TTY signal is & low level whea the EXORciser is
interfacing witha TTY da i, The TTY ing
high when the EXORciser is interfacing with a RS.232C
data terminal The recedve data select circuit now transfers
the input data from the RS-232C level convener o the
ACIA

RS-212C CONTROL INTERFACE. The RS-
232C control interface enables the EXORciser to interface
with RS-232C data terminal by geacrating the required
data tramfer commands Ths circmit double inverts the
DATA TERM READY signal and with the Baud Rate
Module, transfens to the data werminal its input vignal s
the CARRIER DETECT, CLEAR TO SEND, and DATA
SET READY commands.

RESTART CIRCUIT. The restant circuit is used
during the MPL's initialization and reset operation 1o load

Ihlm.'lbldﬁullhl RAM and places the PROM select
circuit under the control of the EXbug control circuit
DATA BUS ENABLE . The data bus enable cir-

mmumumﬁn-mm
from the MPLU 10 the selected memaory address on the

Debug Module
DATA BUS INTERFACE. The dats bus inter.

data, they provide a high impedance output to their re-

pective busses
56 BAUD RATE MODULE
461  GENERAL DESCRIPTION

The Baod Rate Module provides the EXOR-




ciner with eight standard baud rates between | 10 and 9600 or RS-232C data terminal. A block diagram of the Baud
baud. The baud rates are 110, 150, 300, 600, 1200, 2400, Rate Module is presented in Figure 5-4 and the schematic
4800, and 9600. This module also interfaces the Debug diagram in Figure 5-7

Module with the EXORciser from panel and with a TTY
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B Data Com
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e 233C

134 48 e




BLOCK DIAGRAM DESCRIPTION

The Baud Rate module comists of the oscil-
lator and bit rate generstor, the BAUD RATE switch, and
imerconnoction leads between the EXORcner from
panct, s TTY data terminal, and 3 RS-232C data terminal

The oscillstor and bt rate penerstor Circeit
penerstes the cight beud rate frequencies used in the
EXORciser. These cight froquencies are applicd to the
BAUD RATE switch. The user through the BAUD RATE
switch selects the frequency 10 be transfermed 1o the Debuyg
Module. It should be noted that the bit rate clock signal is
wintoen times the baud rate frequency data bit transfer rate.
The oscillator and bit rate generstor also applies the
134,49 Hz w0 the Debug Module. This Debug Module
ues this ugnal o determine the number of stop buts o be
used 10 the data tramfer operaton
7 POWER SUPPLY

The power sapply provides the EXORcer
with +5 VDC, +12 VDC, asd ~ 12 VDC. The +3 VDC
is used by the EXORcisens logic cirouits and the +12

56.2

513

VDC and ~ 12 VDC are used 1o interface the EXORciser
with the selected data terminal. These three voltages also
may be used i the construction of the user's castomized

The power supply provides both overlosd and
short protection without damage 1o the power supply I
widition, the power supply provides overvoltage protes
ton. In the case of power failure, the power supply
provides all dc voltages for @ minimum of 16 ms. This
time interval provides the MCSS00 MPU suificient time
0 store its register contents before power is removed
Now, if the EXORciser s using a battery backup, the dats
in memory can be preserved
a8 WIREWRAP MODULE

The opteonal Wircwrap Module allows the user
0 comtruct any Ccustomised circuitry required in hin
profotype system. This module mcorporaies the power
b and ground bus printed winng. and has standard pen
wpacing for 75, 14 pin wirewrap sockets and provivons
for two 30-pin Matribbon connecton.
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APPENDIX A
HEXADECIMAL NUMBERING SYSTEM

The MBSO Microcomputer Family of Pans
usen the hexadecimal numbering system (o express ity
sddress, intruction wet, and regisier comtents. The
hevadecimal numbering vysem has 3 hase (radix) of 16
and uses 16 distinet symbols. Table A-1 lists these sym-
bols, *eir binary equivalent, and their decimal equiva-

"“" Mhe following paragraphs discuss binary-to-

P

'y conver:

sion, decimal-to-hexadecimal conversion. and

" b o-decimsl

Al BINARY-TO-HEXADECIMAL
CONVERSION
Use the following procedures to convert a bi-
m-nmunhud-cudqnnk- In thits proce-
dure we will 1011001 toits
hevadecimal equivalent
() Staning st the hevadecimal posnt and working to the
left, divide the binary digits into groups of four. In
breaking down the number 000100101 1011001, we
have
0001, oaio, 1101, ol

(b) Referring to Table A-1, conver each group of four

TABLE A-l. Binary, Deci

bits to their b i ! In
000100101 1011001 w.ﬂ

0001 = 1, 0000 = 2, 1101 = D, and 1001 = &

{¢) Combine the henadecimal digits from LSB to MSB,
In combining the digits we get
000100101 011001y = 12D%.

Al HEXADECIMAL-TO-BINARY
CONVERSION

Use the following procedures o conven &
M uadecimal sumber 10 b binary equivalent n tho pro-
cedure we will conven the hexadecimal number E36F 4 1o
s benary exquivalent
(a) Referring to Table A-1. conven each hevadecimal
dight 1o i four binary cquivalent. la convering
EARF o we pot
E= 1110, = 0011, § = 1000, and F = 1111
(b} Combine the binary equivalent of the hevadecimal
digits W form the binary number. In combining the
numbers we get
E38F i« = 1110001110001111

3
J
L

Binary Number

Decimal Number

D000
(L)
(L]
ool
o0
ol
o110
om
1000
ooy
o
1o
1100
1ol
1o
i

T - |

mrom—5"

mmonE> o-..o-,.......-gE
-




Al DECIMAL-TO-HEXADECIMAL
CONVERSION
Use the following procedures 1o convert a de-
cimal number to its hexadecimal equivalent. In this pro-
cedure we will convent the decimal number 235 w its
hesadecimal equivalent.
(a) Divide the decimal number by 16 and record the
remainder. In dividing 235 by 16 we get
16 2358
14 with a remainder of 11
(b) Repeat step a until 16 can no Jonger be divided into
the decimal number. In dividing 14 by 16 we get
16 14
0 with o remainder of 14,

(e} Refeming to Table A-1, conven the remainders to
their hexadecimal equivalents. Converting 11 and 14
we get
Il=B, and 14 = E

(d) Armange the remainders in the order indicated below
The remainders form the hexadecimal equivalent of
the binary number.

16 235
16 14  with remainder of 11 = B LSB
0 with remainder of 14 = E MSB

235 = EBus

A4 HEXADECIMAL-TO-DECIMAL
CONVERSION
Use the following procedures 1o convert a
hexadecimal number o its binary equivalent. In this pro-
cedure we will conven S80FBa to its decimal equivalent

(a) Multiply each hexadecimal number by its position
value. In multiplying the numbers in 80FB, « by their
position value we get
Bx 16" =8 x |6 = 8§ x 4096 = 12768
DX 16'=0x 16" =0x 256 =0
Fx 16 =15x 16 = 15x 16 =240
Bl =11x16=11x1=1]]} -

(b) Add the values found in stcp 5. The sum s the
decimal equivalent of the hexadecimal number. In
adding the power values times 80FB1s we get
12768 + 0 + 240 + 11 = 33019
or B0FB« = 33019,

APPENDIX B
TTY MODIFICATIONS

B-1 INTRODUCTION

This appendix discusses configuring a TTY
terminal for full-duplex 20 mA neutral loop current opera-
tion and for modifying & TTY terminal for automatic

d h control. This app is intended for gen-
cral inf: and it is ded that the user refer
the terminal manufacturer’s documentation to make these
changes

BC-2 FULL-DUPLEX 20 mA LOOP CURRENT
CONFIGURATION
Figure B-1 depicts the connections to be used
for a full-duplex 20 mA seutral loop current TTY termi-
nal. Refer to this figure and make the necessary following
CONNECtons 0f your terminal

(a) Connect the white/blue wire to terminal §
(b) Connect the brown/yellow wire to terminal 5
{e) Connect the violet wire to terminal 9

(d) Move the blue from the 750 ohm tap to the 1450 ohm
tap on terminal power resistor. This resistor is located
behind the terminal's power supply.

Ba AUTOMATIC READER/PUNCH

CONTROL MODIFICATION
The EXORciser provides a command signal to
be wsed for detfpunch of & modified TTY

pu

terminal (refer to Figure B-2). Modify your terminal as

follows.

(a) Imstall @ 1200 chm reed relay into the teletype-
wniter.

(b) Conmect the relay contacts such that when the
LOCAL-OFF-LINE switch is in LINE and the relay
energizes, the TTY will operate.

te) Connect the relay coil such that one side is connected
through the cable to J3-2 and the other side of the coil
to Ji4
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FIGURE B-1. TTY Full-Duplex 20 mA Neutral Loop Terminal Connections
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FIGURE B-2 TTY Automatic Reader/Punch Control Modification



