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EXORGiter and EXbug

M6800 EXORciser

The MB800 EXORGciser, through its ability to emulate a user’s

system, provides an afficient and economical means to dovelop.

MBBOO Micropracessor Systems. Through its optional modules, the
the

g X
since he can arrange these modules o represent his system rather than
build a system prototype.

The MG800 EXORciser optional Resident Software provides the
programmer witha functional system on which to develop his system
softwara. This software permits him to edit, assemble, and modify his
programs in real time on the actual hardware is peripheral
devices incorporated in the system.

‘The MGB00 EXORciser with ts EXbug Firmware enables the engi-
feer or programmer to evaluate and debug his system — both hard-
ware and software — i its actual working environment. It also per-
mits the user to make any hardware and software adjustments re-
quired in finalizing his system design.

FEATURES:
Easy To Use
Saves System Design and Developmant Time
Dacreases System Dasign and Development Costs
Builds Confidence in the User's Systom
Modular Design Allows Exact Duplication of Final System Func.
tion and Performanc:
Expandability in Design Allows Duplication of Final System
Capability
Data Terminal Cannects to EXOReiser Permitting Development
of Software and Firmware Programs

Debugs Final
Modul’s Firmware Performs Tests and Diagnostis on Production
Systems
Has Dynamic Memory Refresh Capability
© Has Capability of Working with Siow Memories
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Semiconductors M68SDT

Advance Information

7 BASIC
BASIC EXORciser 5 OR fr

The basic EXORciser (MGBSDT) consists of the MPU Module, the
Debug Module, the Baud Rate Module, the Power Supply and the
chassis. These modules are built around the MBB0O
Family of Parts (MCGBOO Microprocessing Unit, MCMG810 Random
Access Memory, MCG820 Peripheral Interface Adapter, MCMEB30
Read Only Memory, and MCB850 Asynchronous Communication
Interface Adapter devices).

The MPU Module incorporates the MCG00 Micraprocessing Unit
{MPU) and the system clock. This module serves a dual function in
that it provides the MPU and elock for both the EXORciser Debug
and the user's system. With the exception of the EXORciser clock,
the system restart and the DBE signal (delayed), the MPU Module

Unit

EXORelser

L bus drive capability. The MPU is an 8-bit parallel device capable
of addressing 65,536 bytesof memory. In addition, the MPU addresses
its input and output devices as memory. The MPU alsa provides the
EXORciser with 72 variable length instructions and the capability of
responding 10 real time interrupt signals,

The Debug Module provides the EXORciser with the capability to
evaluate and debug the user's program. The three MCM8830 ROM
memories on this module contain the EXbug Firmware that provides

the EXORciser with its unique software control features. The module DIMENSIONS
also has two MCMEBIO RAM memories 1o provide  scratch-pad
memory to the Firmware. Table Top Model
The Debug Module working with the Baud Rate Module provides DT-T
the EXORciser with eight standard baud rates between 110 and 9500 Width T9.25 1.
Baud. These modules alsa interface the EXORciser witha TTY or RS: Depth 17.50in.
232C compatible terminal and provide a reader control signal for re- Height 7.00in. R
mote control of modified manual TTY terminats
The Power Supply provides the EXORciser with the +5 Vdc, +12 Rack Mounted Model
Vi, and - 12 Ve powsr sources to supporta full EXORciser rack of MGESDT-R
modules. Width 300
Tha chassis is capable of holding 14 plug-in modules. The Power Depth 17.00in.
Supply and Baud Rate Modules are not plug-in modules but mount Height 7.00in.
directly to the chassis. Two versions of the chassis are available — the

rack mounted version and the table top version,

BLOCK DIAGRAM




ME8SDT

BASIC EXORciser SPECIFICATIONS

Addeess
Instruction

Seacitication Valuo
Power Rsaurements 951357205 250 Vac
47420 He, 250 W
Word size
Dara Bbine

WMemory Capabiity

Sor 72 wariable ongih insructions

Glock Cyele Time

Selcctable; 1t rystal cantrol clack or an extornal clack batwesn 1 4z and 10 48

ntorrurt

askable rea time mterrupt

Da Tl s Charscoiics
d Rates
(o ecablo

Signal Characteristics
Reader Control Signal

110, 150, 300, 600, 1200, 2400, 4800, 3nd 9600

TTY (20 mA neutal current loap) or E1A RS 232G compatible
‘Control sigral for TTY deviees meditiod for sxternal control

Operating Temperature GrssC

EXORciser OPTIONS

The ME800 EXOReiser derives its flexibility from its
optional hardware, modules, and software. Two models of
the EXORciser are available — 3 rack mounted model, and
a table top model. When ordering, use the appropriate part
number, In addition, specify the kit number for proper in:
stallation in the chosen location.

EXORciser, Table Top Model

685DT-
MBBSDT-R  EXORciser, Rack Mounted Model
MEX68TT  Table Top Kit
MEX88RK  Rack Mounting Kit

Optional assemblies permit the user to adapt his EXOR-
ciser 1o various system configurations, with memory size
and input/output configuration selected to. meet systom
needs. The optional modules include:

© MEX6812:1 2K Static RAM Module
© MEXG815:1 8K Dynamic RAM Module

© MEX6820 Input/Output Module

* MEXESIC 1/0 Flatribbon Interconnection Cable
© MEXGBWW  Universal Wirewrap Mo

© MEXBBXT Extender Module

Motorola supplies a variety of software programs to
support the MGB0O Microcomputer Family of Parts. These
Ed i

Build-Virtual Machine, and Help programs as well as the
EXORcisor Resident Editor and Assembler programs

EXbug FIRMWARE

The EXbug Firmware is an integral part of the EXOR-
ciser, which provides system development program cap-
ability for debugging both the system hardware and soft:
ware by enabling the user to perform the following
functions:

© Load data into the EXORciser

Verify that the data in the EXORciser o on tapa is valid
Search a tape for a specific file

Print the contents of the memory,

Punch (record) the contents of the memory on tape
Perform the MAID (Motarola Active Interface Debug)
functions

The MAID functions enable the EXO!
Examine and, it required, change the contents in a
memary locatior

Examing and, if required change the data in an MPU
Ciculsi i oMAGE T the et ssaresiyode
Insert, display, and remove breakpoints in 3 user's
program

Free run or trace through a user's program under MAID
control

Stop the user's program on 4 specific program step
Provide an oscilloscope trigger pulse at a selocted
program step

Search memory for 3 specific bit pattern

® Perform decimal-octal-hexadecimal conversions

sesen
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The EXORciser bus interfaces the MPU Module with
other modules being used in the EXORGiser. This bus per-
it the EXORcler i be configured 10 meet a user's
cific spplicat

et Bun (D0.07) — These sght bidirectional lins,
when enabled, provide a two-way transfer of data between
the MPU Module and the selected memary location. The

Address Bus (AG-ATS) — These 16 lines, when enabled,
tansfer the MPU memry address to the selected memary
location, The MPU Module controls the operation of these
lines through it three-state bus drivers.

Read/Write (RAW) — This MPU output signal indicates
whether the MPU Module is performing a memory read
(high or write (low) operation. The normal standby state
of thisline is read (high). Also, when the MCGB00 MPU on
the module is halte, this signal will be in the read state.

Valid Memory Address (VMA) — This line, when high,
indicates that the address on the bus is valid

Valid User's Address (VUA) — This line, when high,
indicates that the addross on the address bus is valid and
the EXORciser s not addressing its EXbug program.

Memory Clock (MEMCLK) — This is the basic clock
signal used by the MPU Module 1o generate its 91 and 92
nom-overlapping clock signals.

Phase 1 (¢1) Clock — This signal is derived from the
Memory Clock and is present during the MPU sddressing
time. This signal is controlled by the MPU Module.

Phase 2 (62) Clock — Thissignal lso isderived from the
Memory Clock and used to synchronice the twansfer of
data on the data bus. This signal is controlled by the MPU
Module.

Bus Awilable (BA) — The Bus Available signal will
normally be a low level. When activted, it wil go high
indicating that the address bus is available, This will occur
if the FAT line islow or the MCEB00 MPU is in the WAIT
state a5 the result of exceuting a WAI instruction. At such
time,al the MPU Module threc:state output drivers will go
10 their off state and ather outputs to their normally in-
active state. An interrupt command o actuating the
ABORT or RESTART switch removes the MPU from the
WAIT stat

Toverrupt Roquast (1RQ) — This levelsensitive input, on

g low, requests that an interrupt sequence be generated
in the MCGB00 MPU. The MPU will wait uniil it completes
the curcent instruction that it s executing bafore it
recagnizes this request. AU that time, if the interrupt mask
bitin the MPU Condition Code Register is notsat, the MPU
willbegin the interrupt sequance

Fon-Maskable Tnterrapt (NM1) — This leve sensitiv in

put, on going low, requests that an interrupt scquence be

1t is possible for a module other than the MPU Module
10 gain control of the bus. This module would place 3 fow
lovol i the bus and maritorthe Bus Avalable sgnal.
When the MPU Module completes the instruction it is per-
forming, it generates a high level Bus Available Sl The

EXORgiser BUS SIGNALS

generated within the MCGB00 MPU. The MPU will wait
until it completes the current instruction that it is execut.
ing before it recognizes this request, At that time, the MPU
will begin its non-maskable interrupt routine.
Reset — This edge sensitive signal initiates an MCG800
MPU power-on vectored interrupt initialize routine when
power is first applied to the EXORciser and each time the
EXORciser's RESTART switch is actuated. This signal, in
addition 1o resetting the module’s MPU, is used to resot
and initialize the rost of the EXORciser.
eo-State Control (TSC) — This input, when high,
causes all of the MPU Module’s Address Bus lines and RAW
line 10 go o thir off or high-impedance state. The Valid
Memory Address and Valid User's Address signal will be
forced low. The Data Bus is not affected by the Three-
State Control. This signal is initially jumpered 1o ground

Rofresh Request (REFREQG) — This signal, when low,

initiates a memory rofresh operation. The MPU Modulo,
on receiving this input, stops generating the o1 and 62
clock signals with @1 high and, through the Refresh Grant
command, instructs the initiating memory module to re-
fresh itself.

Rofresh Grant (REFGRANT) — The MPU Module, on
receiving a Refrosh Request input, genarates a Refresh
Grant signal to instruct the initiating module to refrosh
inself.

Memory Ready (MEMRDY) — This signal enables the
MPU Module to work with slow memories. The MPU
Module, on receiving a low level Memory Ready input,
stops generating the ¢1 and 92 clock signals with 62 high.
The initiating module, on completing its memory opera-
A i Memory Ready signal to a high level.

At — When this input s low, all activity in the MCG800
MPL Wil o bt This it o v sentve I the it
mode, the machine will stop at”the end of an instruction,
Bus Available will be high, Valid Memory Address and
Valid User's Address wil be low, and all other three-state
lines will be in their off or high-impedance state.

Transition of the Halt line must not occur during the
last 250 s of @1, To insure single instruction operatior
the Mt line must go high for one @1 clock pulse.

Refresh Clack (REFCLK) — This signal is generated by
the dynamic memory module being used as the master
refresh module. This signal is used to initiate a memory
refresh operation on the dynamic modules functioning as
slave refresh modul

tand By (STOBY) — This line is 2 low fevel during a
povser-fail condition and o high level during normal EXOR-
ciser operation.

BUS CONTROL

‘module requesting control of the bus now must pull the
Three-State Control line low, forcing the MPU Module
address bus drivers to thair high-impedanice state. The re-
questing module now has control of the EXOReiser bus
until it elects to relinquish control

’/-3 MOTOROLA
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MOTOROLA

Semiconductors MEX6800

dvance Information

EXORiser
MPU MODULE

MPU MODULE

The MEX8800 MPU Madule is the heart of both the EXOReiser
Debug system and the user’s system under developmant. That is, the
MPU Module provides both the system clock and the MC6800 Micro-
‘processing Unit (MPU) for the EXORciser Debug and the user’s sy stem.
The MPU Module also automatically initiates an EXORciser restart
operation when power s first applied to the EXORciser.

The clock circuit, in addition to generating the basic EXORciser
timing signais, provides the EXORcier with the capabilty of re
freshing dynamic memories and warking norics. The
e merorias sr efeshad on o cile sasing e In working

th slow memories, the MPU Module stretches the clock pulse to
allow the wo-vay & of data

The MCGB0O Microprocessing Unit is an B-bit parallel device cap-
able of mum.mg 64K bytes of memory. It addresses its input and
output devices as memory. The MPU provides the EXORciser with
72 variable length instructions and the capsbility of responding to
real time interrupt signals. With the exception of the EXORciser MPU MODULE
clock, he system restart, and the Data Bus Enable signal (delayed),
the MPU Module appears exactly like an MCE800 Microprocessing
Uit with nlimited e copabiity

© Provides MPU and Clock for the EXORciser Debug and User's
System

th slow m

Crystal-Controlled 1 MHz Clock

Provisions for an External Clock Input

Automatic Restart Capability

Dynamic Refresh Capability on a Cycle Stealing Basis

Capable of Warking with Slow Memories Through Stretching the
92 Clock Pulse

BLOCK DIAGRAM
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MEX6800

(Note: Positive current

MODULE SPECIFICATIONS

Toput Control Sigrals
Logic 0"
ey

TTL Voitage Campatibie
0008V

20525V

24525V
“a0uA

Thrsesine TIC e orote
0008 V (-200 uAa1 04 V)
zos 250 75 yAor 52511

(40 mA 3¢ 05 V)
V(10 mA st 26 V)

TTL voitoge compotile
av

24525V

Operating Temperatore

010 70°C

Pover Requirement

S Ve 31700 mA

Bimansions
jdth 975
Hoight 575 n
Thickness 00821n

The MEX6800 MPU Iterface Module interfaces direct
Iy with the EXORciser bususing the following signals. The
MPU Mo, through hess signals, controls the operation
of

o (50D7) — These cigh bidiroctionl lnes,
when enabled, provide a two-way transfer of data betwesn
the MPU Module and the seccted mamry locaion, The
data bus drivers and receners on the MPU Module are
three state devices, The data bus drivers and receiver are in
their off or high impedance state except when this module
s pecforming a memory read or write operation.

Address Bus (AQ-A15) — These 16 lines, when enabled.
transfer the MPU memory address to the selected memory
ocation. The MPU Module controls the operation of these:
lines through its threestate bus drivers,

MOTOROLA

r INTERFACE SIGNALS

ReadWrite (RAW) — This MPU output signal indicates
whether the MPU Module s performing a memory read
{highl or write {1ow) operation. The normal standby state
of this line i read (high). Also, when the MCGBO0 MPU on
the madule is halted, this sigral will be in the read state

Valid Memory Address (VMA) — This lino, when high.
indicatos that the address on the bus is valid

Mamary Clock (MEMCLK) — This is the basic clock
signal used by the MPU Module to generate its 91 and 62
nonoverlapping clock signals

Phase 1 (1) Clock — This signal is derived from the
Memory Clock and s present during the MPU addressing
ime. This signal is controlled by the MPU Module

Inc.




MEX6800

Phase 2 (42) Clack — This signal alsa js derived from the
Memory Clock and used to synchronize the transfer of
data on the data bus. This signal is controlled by the MPU
Module.

Bus Awailable (BA) — The Bus Available sianal will
normally be a fow fevel. When activated, it will go high
indicating that the address bus is available. This will occur
if the Halt fine is low or the MC8800 MPU is in the WAIT
state as the result of executing a WAI instruction. At such
time, al the MPU Module three-state output drivers will go
to their off state and other outputs to their normally in
active state. An interrupt command or sctuating the
ABORT or RESTART switch removes the MPU from the
WAIT state, "Vl

Tnterrupt (TRQ] — This fevel sensitive input, on
‘going low, requests that an interrupt sequence be generated
in the MC6800 MPU. The MPU will wait unil it campletes
the current instruction that it is executing before it
recognizes this request. At that time, if the interrupt mask
bitin the MPU Condition Code Register is not sct, the MPU
will begin the interrupt sequence.

Non-Maskable Interrupt (NNI) — This level sensitive in-
put, on going low, requests that an interrupt sequence be
generated within the MCE800 MPU. The MPU will wait
until it completes the current instruction that it s execut
ing before it recognizes this request. At that time, the MPU
will begin its non-maskable intesrupt routine.

Reset — This edge sensitive signal initiates an MCG800
MPU power-on vectored interrupt initialize routine when
powier is first applied to the EXORciser and each time the
EXORciser's RESTART switch is actuated. This signal, in
addition to resatting the module’s MPU, is used to reset and.
initialize the rest of the £XORciser Debug and the user’s

system.

Three-State Contral (TSC) — This input, when high,
causesall of the MPU Module’s Address Bus lines and RAW
line 10 go 1o their off or high-impedance state. The Valid
Memory Address signal wil be forced low. The Data Bus is
not affected by the Three State Cantrol. This signal is
strapped to ground on this module, but is available for
DMA.

Aefresh Request (REFREQ) — This signal, when low,
initlates a memory refresh operation. The MPU Module,
on receiving this input, stops generating the B1 and 62
clack signals with ¢1 high and. through the Refresh Grant
command, insteucts the initiating memory module to ro
fresh itselt.

Rofrosh Grant (REFGRANT) — The MPU Module, on
receiving a Refrosh Request input, generates a Refresh
Grant signal to instruct the initiating module 1
inself

Memory Ready (MEMRDY) — This signal enables the
MPU Module to work with slow memories, The MPU
Module, on recelving a low lovel Memory Ready input,
stops generating the ¢1 and 62 clock signals with ¢2 high
The initiating module, on completing its memory opera
tion, returns the Memory Ready signal 10 a high level

Halt — When this input is low, all activity in the MC6800
MPU will be haited This input is level sensitive. In the halt
mode, the machine will stop at the end of an instruction,
Bus Available will b high, Valid Memory Address and
Valid User's Address will bo low, and al other three-state
lines will be in their off o high-impedance state.

Transition of the ATt line must not occur during the

s of ¢1. To insure single instruction operation,
line must go high for one o1 clock pulse.

D\
(M) moToroLa
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Semiconductors

MEX6812-1

Advance Information

EXORciser

2K STATIC RAM MODULE

The MEXE812.1 2K Static RAM Module, consisting of 16
Nechannel MOS memory devices, provides the EXORciser with
8 x 8 bits of random access memory. This memory is organ:
ized into two separate 1024 byte memory arrays. The bus driver
et e bitn sidiermiecton st irfce Y 2€
tatic RAM Module with the EXORciser idoress selection
st i e sl 1hn e o st for s
memory array in 1K byte increments (0000, 1024, 2048, etc.). The
RAM/ROM switch for each array provides the user with the option
of using each array as a RAM or pseudo ROM (protecting the mem:
ory contents by inhibiting the memory write function)
 TTL Voltage Compatible High Impedance Inputs
® Three State Data Outputs
® 2048 x 8 Bits of Static N-Channel MOS
Byte Arrays

Memory in Two 1024

© Switch-Selectable Base Losation Address for Each Memory Array
° 500 nory Aceess Time
® Each Array SwitchSelectable a5 a RAM or ROM {RAM Pro-

tected by Inhibiting M

ry Write Function)

[ —

2K STATIC RAM
MODULE

EXORciser

2K STATIC RAM MODULE

BLOCK DIAGRAM
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MEX6812-1

MODULE SPECIFICATIONS

(Note: Posivive carrent flow i defined o flowing into the terminal, negative current flow a3 lowing from the terminal.}
Specitication Value
Memory Type channel MOS statie RAM

2048 < 8 s organized into wo 1024 8 bt arrays
500 0s
TTL vitage compatible
0.0.085 V (200 A max a1 0.4 V)
20525 V 125 4A max 91526 V)
Thvee state TTL voltage compatile
90085V (200uA mox 310 V)
max 1 5.25 v
mA throuaha essor 1 gound
2.6V min at 10 mA through 3 resistor to
100 A max 26 V.
510 70°C
5 Vacat 1 Ama

Memory Organization

Output O State Leakoge Current

i Temperature

[ Fovir Fcuramams

[ Dimensions
Wi

935 in
Height 5750
Thickness 00621

EXORciser INTERFACE SIGNALS

RAM Module. The MPU Module cantrols the operation of
these three statelines.
Mirite (RAW) ~ This MPU Moduie output signal

The MEX6812-1 2K Static RAM Module interfaces di
rectly with the EXORiser bus using the E-bit bi-directional
data bus, the 16:bit address bus, read/write line, 62 clock
line and valid user's address line. These lines permit the indicates to the 2K Static RAM Module whether the
EXORciser to have complete control over the 2K Static EXORciser 15 performing a memory read operation (hiah)
RAM Module. or write operation (low). The normal standby state of this

Data Bus (D0-D7) — These eight bidirectional lines,
when enabled, provide a two way transfer of data between
U Module and the 2K Static RAM Modute. The
dara bus receivers on the 2K Static RAM Module are con
tinually ensbled to rec a. The data bus drivers on
this module are in their off or high impedance state ex
cept when the module is selected during 3 memory read
operation,
Address Bus (AQ-A16) ~ These 16 lines, when enabled,
transfer the selected memory address to the 2K Static

signal is read (high). Afso, when the MCGE00 MPU on the
MPU Module s halted, this signal will be in a read state

Valid User's Address (VUA) — This signal indicates
that the address on the address bus is valid and the
EXDRuwv s not addressing EXbug (upper 4K bytes of

e 2 02) Clock Signal — This signal is between 100
KHz and 1 MHz, and is used to synchronize the transfer
of data on the data bus. This signal is contralled by the
MPU Module.

| ES—— @ MOTOROLA
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Semiconductors

MEX6815-1

]

Advance Information

8K DYNAMIC RAM MODULE
‘The MEXG815-1 8K Dynamic RAM Module, consisting o

EXORGiser
8K DYNAMIC RAM
MODULE

¥Crdmel emery e pswdos e ENORIIG oy 8108w ey
dynamic random access memory. This memary is organized into two sepa
rate 4096-byte memory arrays, The module base memory address selection
switches permit the user to select the base memory adress for each mem:
ory array in 4K byte increments (0000, 4096, B162, atc.). The RAM/ROM
switch for each memory array permits its respective memary array to be
used a5 RAM or pseudo ROM (protesting the memory contents by inhibit
ing the memory write function). The module refreshes its dynamic mem
ory devices on a cycle stealing basis approximately once every 60 s

In systems using multiple 8K Dynamic RAM Modules, ane module {mas
ter refresh module] 15 used to control the memory refresh aperation of the
other modules fsfave refresh modules).

Dynamic RAM Module can be used with an external bat

This refresh capability
+ off condition,

the module 10 retain its data during a pow
& TTL Valage Conpul
o Threo State
o 8162 x 8 Bits of Dynamic MOS Memory

v0 4096 Byte Arrays

e Base Location Address for Each A

fectable as . RAM or ROM (RAM Protected by

rory Welte Furcriond

Cycle-Stealing Memory Ratr

eemory. Refih Eanatilty Diing Powerill Condition wihea Using
External Battery Backup

Bus Driver Capability

Switch Selectab

EXORcisar

8K DYNAMIC RAM MODULE

BLOCK DIAGRAM
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MODULE SPECIFICATIONS

(Note: flow w )
Specitication v
Mamory Type Wchannel MOS dynamic RAN

Memory Organization

8792 = 8 bits organized info twa 096 x 8 bit arrays

Fond Access Timo

350 v fram ramory ek typical, 400 i maximam

Cyele Time

750 ns tpica, 1 s mimmam

Tnput St
AvAl

TTC wattoge compatiole

0008V
20525V (10 4A max 91 45 V)

0.0.085 V (200 A max a1 04 V)
20525 V (25 A man 2t 5.25 V)

(400 4 max 31 05 V)

Threo-state TTL voltoge comparitie

V max at ~40 mA through a resitor 10 ground
26V minm -wmAmmqhnnmuMa Ve
F T — 100 A max a1 26V
Garating Temperature Gro70°C

Power Requirements

5 Ve 31 860 mA
12 Ve a1 300 mA*

Powerfai Fefresn

e not used
12 Vi at 25 mA maximum

Dimentians
Width 9750
Height 575
Thickness 00621

“Fower cansumption 1z dependent an the number of memory accesies of the modue.

EXORciser INTERFACE SIGNALS

The MEX6815-1 8K Dynamic RAM Module interfaces
directly with the EXORciser bus using the following sig-
nals. These signals permit the EXORciser to have com:
plete control over the 8K Dynamic RAM Module.

Data Bus (D0-D7) — These eight bi-directional lines,
when enabled, provide a two way transfor of data betwean
the MPU Module and the 8K Dynamic RAM Module. The

when this module is selected in a memory read or a mem:
ory write operation.

‘Address Bus (AQ-AT5) — These 16 lines, when enabled,
transter the selected memory to the BK Dynamic
RAM Module. The MPU Module controls the operation of
these threestate fines

Read/Write (RMW) — This MPU Module output signal
indicates to the 8K Dynamic RAM Module whether the
EXORciser is porforming a memory read (high) o write
(low) operatian. The normal standby state of this line is
read (high). Also, when the MCG800 MPU on the MPU
Module is halted, this signal will be in the read state.

Vatid User’s Address (VUA) — This signal indicates
that_the address on the address bus is valid and the
EXORciser is not addressing its EXbug program (upp
4K bytes of memory).

Memory Clock (MEMCLK) — This is the basic clack
signal used by the MPU Module to generate its ¢1 and 62
clock signals. The 8K Dynamic RAM Module uses this
signal to control its timing,

Refresh Clock (REFCLK) — This clock signal is gen
erated by the 8K Dynamic RAM Madule to refresh its
memory. In systems using multiple 8K Dynamic Mod
ules, the master refresh module uses this signal 1 refresh
slave refresh module:

Stand By (STDBY) — This line is o low level during

condition and a high level during normal
ation,

Refresh Request (REFREQ) — This signal, when pres:
initiates a memory refresh operation. The MPU Mod
I receiving this input, stops generating the o1 and

oz clock signals with 1 high and, through the Refresh

Grant command, instructs the 8K Dynamic RAM Module

to refresh its memories. The 8K Dynamic RAM Module

nerates this pulse approximately once every 60
Refresh Grant (REFGRANT) — This signal, when pres:

ent. instructs the 8K Dynamic RAM Module 1o refresh its

memories,

Battery + 12 (BAT + 12) — This is the 12-volt source
for the MCMB605-1 memory.

H

(AA) moToroLa i
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MOTOROLA

Semiconductors

MEX6820
MEX681C

Advance Information

INPUT/OUTPUT MODULE
AND 1/0 INTERCONNECT CABLE

The MEXE820 Input/Output Module and the MEXGBIC 1/0
Interconnection Cables provide the user with an integral means
of interfacing his defined process or peripheral device to. the
EXORciser
e Four 8.8it Input/Output Ports for Peripheral Interfacing
o Eight Individually Controlled Interrupt Lines — Four of Which
imheral Control Output Lines

May e Used as Pe

® Thre State TTL Volage Camputile Inputsand Outputs

© Switeh Selcctable Base Location Address for Each of the Two
MCE820 Peripheral Interface Adaptes Devices

 Program Contralled Maskable Intarcupt Capability

® Four Programmable Control Registers

. mable Data Direction Registers

. 20 Peripheral Interface Adapter Addressed as Memory

. i ’.umlnhlv

 Predrillect Wirewrap Area on Module for 14, 16, and 24-Pin Wire

rap Sockets with 300 or 600 M Spacing an Pin Centers

ORDERING INFORMATION

Order two MEXGBIC Input/Output Interconnection cables with each
MEX6820 Input/Output Module.

EXORciser
INPUT/OUTPUT
MODULE

and
1/0 INTERCONNECTION
CABLE

EXOReser
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MEX6820, MEXG8IC

MODULE SPECIFICATIONS
(Note: Positive current flow is defined as flowing into the terminal, negative current flow as flowing from the terminal.)

Specification

Value

Tnput Signals
Logic

o

TTL valtage compatibl
0.0:0.85 V (:200 wA max at 0.4 V)
2.0/5.25 V (25 4A max a1 5.25 V)

utput Logic
Output Off-State Leakage Current

Threestate TTL voltage compatible
0.0.0.85 V (:200 4A max a1 0.4 V!

20525 V (25 A max at 5.25 VI

05 V max at 40 mA through a resistor to ground
2.6V min at 10 mA through a resistor 10 Vo
100 4A max 31 2.6 V.

MC6820 Peripheral Intorface Adapier Signals”
PAOPA7 Input/Output Lines
PBO-PB7 Input/Output Li
1 Control Signals
B2 Control Signal
TROA and [RQB Signals

L voltage compatible
Thvee stain TTL valtage compatila
TTL voltage compatibl

Threestate TTL vnlvage compatible
TTL voltoge comp:

Operating Temperature

01070°C

Povier Requirements

5 Vdcat 2 Amax

Height
Thicknoss

975 in
575n
0062

“Sec MCBB20 data sheet for specifications on these signals

INPUT/OUTPUT MODULE

The MEX6820 Input/Output Module provides the user
with 2 flexible means of interfacing the EXORciser with
his defined process or peripheral device, either by direct!
0 Paripheral Interface.
Adapters (P1As) in the module or by constructing custom
ited interface circuits between the PIA and the users de
vice. This interface is simplified by the TTL voltage com
patibility of the PIA's dual Bbit input/output lines. The
modale has provisions for mounting 14, 16, or 24pin
sockets, permitting the user 10 add the custom interface
circuitry direetly on the module.

The EXORciser's MCG800 Microprocessor addresses
each PIA on the Input/Output Madule as if it were mem
ory. Switches on the module allos the user to select the
base memory address for ach PIA
1/0 INTERCONNECT CABLE

The MEXGBIC 1/0 Interconnect Cable permits the user
to cannect an Input/Qutput Module 1o a peripheral. One
end of this flatribbon cable is terminated with @ 50-pin
fatribibon connector; the other end is not terminated
Each 1/0 Module requires two cables

EXORciser INTERFACE SIGNALS
The MEX6820 Input/Output Module interfaces directly.
it hw EXORciar bus g the it bidircticnal
data bus, the 16-bit address bus, an int est ine
et e, 42 clock e, valkdude s acless e and

resat line. These lines permit the EXORciser to have com
plete control over the Input/Output
Bi-Directional Data 8us (D0-57) cight b
directional lines, when enabled, provide a two way trans
fer of data between the MPU Module and the 1/0 Module.
The data bus drivers and receivers on the 1/0 Module are
threestate logic duvices. The data bus drivers and receiv
ers are in their off or highimpedance state except when
this module is selected in & memory read operation or
memory write aperation
Address Bus (AG-A15) — These 16 lines, when unabled,
wansfer the selected memory address to the 1/0 Module.
The MPU Module controls the operation of these thr
state fines
Read/Mrite (RAW) — This MPU Module output signal
to the 1/0 Module whether o
performing & memory read (high)
tion. The normal standby state of this signal is read (high).
0 MPU on the MPU Module is
11 be in the read stat

halted, this signal

Valid User's Address (VUA] — This signal indicates
that the address on the address bus is valid and th
EXORciser is not addressing its € Xbug program.

Phase 2 (¢2) Clock Signal — This signal is between 100
KHz and 1 MHe and is used to synchronize the transfer
of data on the data bus. This signal is generoted by the
MPU Module

AN
(AA ) MOTOROLA



MEX6820, MEXG8IC

This signal is used to restart the MCGB00 MPU
and reser the EXORciser from a power down condition
or when the EXORciser RESTART switch is actuated. This
signal tesots and initializes the two MC6H20 PIAs on the
1/0 Module

interrupt Request (IRQ) — This level sensitive input,
an going low, requests that an interrupt sequence be gen
aPU will
it s exe

the interrupt mask bit in the MPU condition code register
s not set (interrupt masked), the MPU will begin th
terrupt sequence. The two PIAs on the

user’s option, are capable of generating an TAQ signal.

PERIPHERAL INTERFACE LINES

The user has the aption of connecting the MC6820
PIA interface lines directly 10 the user's peripheral device
or of constructing custom interface circuitry between the

d the user’s peripheral device. These lines are the
sripheral input/autput lings PBO.PE7, and the four
cantrol lines CA1, CA2, C81, and CB2 for each PIA. Re-
for 10 the MC6820 Peripheral Interface Adapter data
sheet for a description and detailed specifications of these
signals

N
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Semiconductors

MEX68WW

Advance Information

UNIVERSAL WIREWRAP MODULE

sal Wi

The MEXGBWW Unive ran Module permits the user 1o

construct and incorporate his custom circuits into an EXORciser

emulated system. The pawer bus and ground bus printed wiring are

Incorporated on the module. The power bus connects 10 pins A, B,

C, 1. 2, and 3. The ground bus uses pins W, X, ¥, 41, 42, and 4
The module has provision for standard 14, 16, and 24-pin wir

wrap sockets with 300 mil spacing on pin centers. These sockets may

be installed in any combination including 75 14-pin sockets. The

module also has provision for mounting two 50-pin flatribbon wire-

wrap connectors.

Standard Size EXORciser Plug-in Module

Compatible with the EXORciser Bus

Standard Pin Spacing for 75 14-Pin Wirewrap Socke:

Pravisions for Twa 50-Pin Flatribbon Cable Connectors

Permits User 10 Incorporate Custam Circuits into a System

EXORGiser
WIREWRAP
MODULE

EXORciter
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Semiconductors

MEX68XT

l Advance Information ]
EXORciser
EXTENDER
MODULE
EXTENDER MODULE
The MEXGBXT Extendar Module permits the user t0 extend any

EXORciser Plug-in Module for servicing, testing, troubleshooting, or

debugging. This module has clip-on test paints to provide the user —

access to the EXORcisr bus

© Extends Any EXORciser Plugin Module for Testing, Trouble-
shooting, and Debugging

® interfaces with All EXORciser Plug-in Modules
© Compatible with the EXORciser Bus

® Providos Clip-on Test Points for All EXORciser Bus Signals

MODULE SPECIFICATIONS
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RESIDENT
SOFTWARE
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Semiconductors

Advance Information I

EXORciser
RESIDENT EDITOR

an
RESIDENT ASSEMBLER
MB800 RESIDENT SOFTWARE

The optional M6800 Resident Software, along with the M6800
EXORGiser's EXbug Firmware, allows the EXORciser user 0 de-

velop his system software in real-time with his peripheral devices
incorporated into the system. This means that the user can prepare,
assemble, and debug his system software in its actual working on.

ciser's EXbug Firmware is used to debug the system hardware as

well as the software.

MGB00 RESIDENT EDITOR

‘The MGB0D Resident Editor may be used 1o create or
modify alphanumeric text. In particular, the Editor gives
the user an easy means to create and modify source pro
grams for input into the MGB00 Resident Assembler. This
interactive Editor offers character, ling, and character
string command:
© Memory Sizing Capability

Insert o Delete Lines
Insert, Delete or Modify Character Sirings
Command Chaining
Co-Resident with the MG800 Assembler or
Stnd Alone

MG800 RESIDENT ASSEMBLER

The MBB0O Resident Assambler may be used with the
MBBO0 EXOReiser to transiate M680O Source Programs
to machine language. This assemblor is a two-pass assem-
bler; that is, the Resident Assembler reads 4 user's
program twice — once to build a symbol table and a sec
ond time to produce the assembled output. Only pass two
of the assembler is needed with programs having no
forward references and with hort programs. In the case of
short. programs, the forward references will be flagged
with an error and the user is required to patch in the cor-
rect adresses after the symbol table is printed at the com-
pletian of the assmbly, The Resident Assembl
patiblewith the Cross Assemblers vailable from Motorola.

® TwoPass Assembler

® Limited One-Pass Capability

* Gin B GoRasident wilh tho M3BO0 Resident Editar
o Stand

o Comptible with Matorolas Cross Asemblere

EXbug FIRMWARE
The EXbug Firmware is an integral part of the MG800

and software. Also, this Firmware is used to print and/or
punch the data stored in the EXOReiser memor

RESIDENT SOFTWARE REQUIREMENTS
© EXORciser
© 8K bytes of RAM minimum

© TTY (20 mA neutral loop current) or RS-232C data
terminal with automatic reader/punch control

ORDERING INFORMATION

The user has the option of ordering the Resident Soft-
ware in a stand-alone package or ordering the software
with 8K bytes of memory. The user can also select the
media on which he wishes to receive his Resident Soft.
ware. Table 1 shows the complete range of options, and
the Part Number to be used when ordering.




ME800 RESIDENT SOFTWARE

TABLE 1 - M6300 RESIDENT SOFTWARE OPTIONS

Deeription Media et Number

T Fesgont Assombier Ediior (Stand Alanel Cammarte TEAX AEGET2A0
2 Residont Awsemirer Edrtar with four 2K Statie AAM Moduler Comarte WX AEG812A2
3 Resident Assembler/Edrtor vt one 8K Dynamic RAM Module Casserto MEBXAEGE12A8
) Residen Assembler Edior (Stond Alons) Poper Tape MGIXAEGE1280
5 Rondent it four 2K Static AAM Modues Faper Tae

6 Feidont 101 with one B Dynamic AAM Module Paper Tape

7 Resdent itor (5tand Alonel GE Timahare

& Rosident Assermbler/Editor wth fouw 2K Static RAM Modules GE Timesnare MEBXAEGS12C2
5 Resdont Assembler/Editor with an 8K Dynamic RAM Modute GE Tumeshare MEBXAEGE12CE
10 Fodant o {Stand Alone) Fiopoy Otk

n Resident with faur 2K Statie RAM Modules Fiopoy Oisk

2 Resident Assermbler Editor with ons BK Dynamic RAM Module Floppy Disk MEEXAEGS1208

— Q MOTOROLA Semiconductor Products Inc. J



