
M68SDT 
EXORciser 1 
Emulator for M6800 
Based Systems 
The EXORciser is a mooularizeo, expanoabk instrument that permits "instant breadboarding" and 
.:valuation of any M6~OO-baseo microcomputer system. It consists of a prewired, bus-oriented chassis 
ano power supply, togt:ther with three ba~ic modules an t-.tPU Module, a Debug Mooule and a Baud 
Rail: MuJuk. Thl'sl' provid~ the ba'>IL' l'untrol and IIlterface funL'lwns of a microcomputer, and house 
the system development and diagnostic programs. A number of separately available, optional memory 
modules and additional Interface modules (up to twelve) lJlay be added, simply by plugging them into 
existing prewired sockets, to convert the basic system into an exact prototype of a desired end system, 
Thus, the FXORCIser, with Its built-1Il EXbug Firmware, enables the designer to configure, evaluate and 
debug hi, final ,ysll:IIl hardware and '>()ttware USlIlg actual \IIliWO components. 

Features 
• Reduces syskm oeveJopment time and cost 
• Emulates final ,ystem ardliteL'ture and performance through modular buildmg block concept with 

standard M(J~OO components 
• Permits debugging of final system design through built-in diagnostic firmware 
• Facilitates program development using separately available Resident Software 

EXORciser Options 
Basic Models: 
M6HDTT2 no \'olt lahle lop I'XORcise, I 
M61lDTIT2B 220 \'olt T.hl<- Top EXORcise, I \\ith lSHI 

(Dimensions: 19.25'17.5,7, W, D x H) 

~rX&HRK Ra.(.'k Mounted. Conversion Kit 
(Convl"rts standard table-top modd for rack muuntmg.) 
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EXORciserSpecH~tions 
Power Requirements 

Word Size 
Data 
Addres.-; 
Instruction 

Memory Capability 

Instrut'tions 

Clock ('yde T.me 

Interrupt 

Data TemlinaJ Interfal'e 
Chara&:teristlcs 

lIaud Rates 
(Swill'h Selectable) 

Signal Characlcnsti('s 

Reade, Control Signal 

Operatmg Temperature 

95·135/205·250 Vac 
47-420 Hz 
250W 

g lIits 
16 lIil5 
~, 16, and 24 II.\> 

65,536 bytes (maJUmum) 

72, variable length 

Selectahle: I "s crystal control 
dOl.:k or proviSions for an 
(':\.t~ma1 clock between I ,us 
and 10 "s. 
Maskable rrdl-time 

110,150, JOO, 600,1200, 
2400, 4800 anJ 9000 

rry (20 mA neuUal cunent 
loop) or ~ IA RS·232C compatible 

('ontwl SIgnal for ITY devices 
mlx.hn~d for ("ternal control 

0·55 0 C 
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The M68SDT 
EXORciser 
Description and Operation 
The haslc EXORciser L'(lntalns th,' ,'Ollllllllll III!,rl'.iIl'llh III ,I I11ILT(),',)lllpIJt,'r <l1lc! "tfer, rhe ,y,telll 
designer a low-l'ost, versallk Illl'Jlh "~f dcllil'''lIlg UJ11quc' 11l1,J!-,y,ll'lll i',,'fI"flI1Jrh'e rlnou!!h Ih,' sl'ic-,llve 
addition nf separately av,ltiahk, opti(lllalllHlIlllle" These sep.Hatt' .ls"'!11blIL'S plug tllf"ctly 11110 thL' 
I'XORl'iser's hl!' so that sYs(.:1ll "\P;lIlS:,>11 h,','0111"S quick, easy, and essentially error'prool With 
proViSlllll~ for up to I:: add-{)11 as'ic'lllhltes, ,I s~",ll'l11 01 .. 1I111ost any complexity can rapiJly he assemhled, 

ThL' i1lustratiun on the pr"Cedlll!! rat!" shuws thl' major l'OmpOnl'llis (.1 thl' baSIC FXORcI,er as wI'I! as 
those of 'l'vt'raillptlllllal !-XOR.'lse! Ill",luies, SupplIed "'Ilh the basi,' LXOR.cls,'r arc' III,' \lPU ~l()dule, 
the' Ikhug Module, and thl' Baud R.Jt.: \loduk', The Baud Rail' Module ,'()nLIIT1S, pfllliaril~, all \1(,14411 
Bit R.a t" (.t' nt'ra tor Ihat d ett'fl11lnt', I hl' d :11,1 tra I1$fer ra te between J n e \ t erna II1'rm ina I Jnd I Ill: FXO R Cl't'r, 
rhe 111llduk suppit,', "Ight SWitch ,,'iL'cl.lhk baud rates, The Baud Rate Moduk, ,I' ,h()",n, .Ibo pro"I,;'.", 
the tnllnnal connl'Llion..;, 'lnd Sl'rves as J ked-through hl'lween the krmin.Il and the LXl'ug hrmware ,)n 
the Debug ~lllduk, 

Tht' ~lPll ~oduk IIlcludes a buIlt-ill, t'fystal-contf(liled I Mill clock that pr<wlties Ilt,' tI1ll1ll1! (el] th" 
ml,'ropruc'essor systt'm ulIJer development, JS well a, for the rest of thl? FXORclser. In adJltl')11, Ihl' 
modull' illluses the ~K(liWO ;>'lic'foprocessmg Unit which imparts to tlw IXORciser lIs C0111pUI.ltl'lf1 ~IlJ 
can twl ca pabilit les, 

The Dehug Moduk t hwugh lis L Xhug I ir111Warl' stored in the lIIodu Ie '-.; three ~CMI>X3() ROM s, 
ellahles the user to evaluate and ,It-hug a system under development, lhe module'., two M( 'hS I 0 RA~1s 
proVide a 256 byte scratch-pad melllllry for the EXbug fllutines, 

These functional ";L!bs~ ste1l1"; of I he basil' EXORCiser are suppkrnt:lltrd hy a power supply and a bus .. 
oriented distrIhutIon systClll, ThiS hus ,yste111 transfers the power ,>upply voltage a .. well as tht: data, 
address, anJ control 'ilgnals to the optional modules, 

COllspicuous by their ahsence from the basic EXORCIser are the memory and Input/output modules 
needed to turn this tool into a functional system, These memory and input'"utput modules are available 
as separate, optIOnal modules and give the syst,'ms designer the tlexlbtllty to configure any de,lred 
system, Overall. the i:-,XORciser call address up to 65K bytes of memory, and addresse~ the mput/output 
modules (as well as the memory modules) as memory, 

Typical Design Procedure 
Microprocessor system designs can be Implemented m many ways, Motorola provides a compatible 
family of host-computer and time-share programs upon which the user can develop his system software, 
However, where microprocessor systems are being developed for a variety of end uses and applicatIOns, 
the EXORciser with its resident software and hardware emulation capabilIties may well prove to be the 
most efficient and least expensive <;ystem design and development It)ol. 

Using the EXORciser in a typical de~ign process normally begllls by delilllng the functIOns to be per­
formed by the proposed ~ystem, I n thiS definitIOn phase the deSIgner makes the reqUired trade-{)ffs 
between the system hardware and software functions, 

The designer now, using the appropriate memory and input/output modules, emulates his proposed 
system in the EXORciser. Recognizing that some systems may require speciallllterface CIrcuitry and 
customized circuitry, provisions have been made on the input/output module, for the designer to insert 
14, 16 and 24 pin wirewrap sockets and construct the special lllterface C1rc'uitry, Also the designer can 
construct any customized circuitry on the Wirewrap Module, 

The terminal, as illustrated, provides the means for communications between the deSigner and 
EXORciser. This can be done by means of the terminal keyboard, from paper tape, or from a cassette 
associated with the particular terminal in use, 
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The Mfl800 resident software, when loaded into the EXORciser, provides the designer with a powerful 
tool on which to develop his software. Using the capabilities of the M6800 Resident Editor, the designer 
enters a source program dther via the terminal keyboard or from the selected medium. The user now can 
modify and change his source program as required to meet his proposed systems requirements. This 
includes: 

Printing out all or any part of the program for detailed examination; 
Changing any characters or string of characters in the source program; 
Deleting or adding instruction lines or characters anywhere in the program. 

At the end of the editing process, the Resident Editor will provide a source program that may be stored 
on paper tape, cassette, or diskette. This source program may be used in subsequent assembly operations 
on any of the compatible Motorola assemblers and cross assemblers. 

The EXORciser's M6800 Co-Resident Assembler or the Resident Macro Assembler and Linking Loader 
can be used to automatically translate the source program into an object program. The Co-Resident 
Assembler requires a minimum of 8K bytes of memory while the Macro Assembler and Linking Loader 
requires a minimum of 14K bytes of memory. 

The resultant Object Program is available from the EXORciser in three forms. 
1. A printed assembly listing of the source program. 
2. An Object Program on paper tape, cassette, or diskette. 
3. A machine file, consisting of the machine-coded program stored directly into the EXORciser 

memory. This option permits the program to be executed immediately after assembly with no 
need for subsequent loading. 

The Macro Assembler in its assembly process allows the assignment of the memory addresses of a 
program to be relocatable and assigned when loaded by the Linking Loader rather than fixed during the 
assembly operation. With the Co-Resident Assembler, the program address assignments are fixed and 
absolute in the assembly operation. 

Once the designer has configured the EXORciser to emulate his hardware and has developed his 
programs, he is ready to debug his system. The EXORciser, with its EXbug system development 
Firmware, permits the user to debug both his system hardware and his system software as required until 
he has his system up and operating. 

The EXORciser with its USE (User System Evaluator) option can be used to test and evaluate equip­
ment external to its chassis. By removing the MC6800 Microprocessing Unit from the user's system and 
connecting the USE cable from the EXORciser into the MPU's socket, the EXORciser with its EXbug 
Firmware can be used to debug and troubleshoot microprocessor systems. 

The EXORciser also can be used as a production tool. An EXORciser equipped with USE can be used 
in a final test area for testing the user's production system. With MOTEST, our component tester, the 
EXORciser also can be used to test the M6800 family of parts. 
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EXORciser Bus Signals 
The EXORciser bus interfaces the MPU Module with other modules being used in the EXORciser. This bus 
permits the EXORciser to be configured to meet a user's specific application. 

r>af:iBiiS (00-1Y1) - These eight bi·directionallines, when enabled, provide a two-way transfer of data between 
the MPU Module and the selected memory location. The data bus drivers on the modules are three·state logic devices. 

Address Bus (AO-A IS) - These 16 lines, when enabled, transfer the MPU memory address to the selected memory 
location. The MPU Module controls the operation of these lines through its three·state bus drivers. 

Read/Write (RIW) - This MPU output signal indicates whether the MPU Module is performing a memory read 
(high) or write (low) operation. The normal standby state of this line is read (high). Also, when the MC6800 MPU on 
the module is halted, 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 address on the address bus is valid and the 

EXORciser is not addreSSing its EXbug program. 
Memory Clock (MEMCLK) - This is the basic clock signal used by the MPU Module to generate its <1>1 and <1>2 

non·overlapping clock signals. 
Phase I (<1>1) Clock - This signal is derived from the Memory Clock and is present during the MPU addressing time. 

This signal is controlled by the MPU Module. 
Phase 2 (<1>2) Clock - This signal also is 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 Available (BA) - The Bus Available signal will normally be a low level. When activated, it will go high indicating 

that the address bus is available. This will occur if the Hill line is low or the MC6800 MPU is in the WAIT state as 
the result of execu ting a W Al instruction. At such time, all the MPU Module three·state output drivers will go 
to their off state and other outputs to their normally inactive state. An interrupt command or actuating the 
ABORT or RESTART switch removes the MPU from the WAIT state. 

Interrupt Request (mQ) - This level sensitive input, on going low, requests that an interrupt sequence be generated 
in the MC6800 MPU. The MPU will wait until it completes the current instruction that it is executing before it 
recognizes this request. At that time, if the interrupt mask bit in the MPU Condition Code Register is not set, 
the MPU will begin the interrtipl sequence. 

Non.Maskable Interrupt (N'Ml) - This level sensitive input, on going low, requests that an interrupt sequence be 
generated within the MC6800 MPU. The MPU will wait until it completes the current instruction that it is executing 
before it recognizes this request. At that time, the MPU will begin its non·maskable interrupt routine. 

Reset - This edge sensitive signal initiates an MC6800 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 to resetting the module's MPU, is used to reset and initialize the rest of the EXORciser. 

Three·State Control (TSC) - This input, when high, causes all of the MPU Module's Address Bus lines and R/W line 
to go to their 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 to ground on the MPU Module. 

Refresh Request (REFREQ) - This signal, when low, initiates a memory refresh operation. The MPU Module, on 
receiving this input, stops generating the <1>1 and <1>2 clock signals with <1>1 high and, through the Refresh Grant command, 
instructs the initiating memory module to refresh itself. 

Refresh Grant (REFGRANT) - The MPU Module, on receiving a RefreSh Request input, generates a Refresh 
Grant signal to instruct the initiating module to refresh itself. 

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 .pI and <1>2 clock signals with <1>2 high. 
The initiating module, on completing its memory operation, returns the Memory Ready signal to a high level. 

R3It - When this input is low, all activity in the MC6800 MPU will be halted. This input is level sensitive. In 
the MC6800 MPU will be halted. This input is level sensitive. In the halt mode, the machine will stop at the end of 
an instruction, Bus Available will be high, Valid Memory Address and Valid User's Address will be low, and all other 
three·state lines will be in their off or high·impedance state. 

Transition of the Hill line must not occur during the last 250 ns of <1>1. To insure single instruction operation, the 
Hilliine must go high for one <1>1 clock pulse. 

Refresh Clock (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 
funsti0iling as slave refresh modules. 

tan By (STDBY) - This line is a low level during a power· fail condition and a high level during normal 
EXORciser operation. 

Bus Control 
It is possible for a module other than the MPU Module to gain control of the bus. This module would place a low level 
Hill on the bus and monitor the Bus Available signal. When the MPU Module completes the instruction it is performing, 
it generates a high level Bus Available signal. The module requesting control of the bus now must pull the Three·State 
Control line low, forcing the MPU Module address bus drivers to their high·impedance state. The requesting module now 
has control of the EXORciser bus until it elects to relinquish control. 
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