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DUTRONICS P. O. BOX',.O • . STOCKTON,CALIFORNIA" 'O. 

THE DZ80-80 CPU 

INTRODUCTI ON 

The OZ80 - 80 is a 4-inch square "Piggyback" PC card de
signed to upgrade an 8080j8080A CPU microprocessor based 
system to a 2-80 CPU system without requiring replacement 
of the system processor card. The 2-80 CPU is NOT e l ec tri
call y interchangeabl e with the 8080 CPU and has meant, until 
the DZ80-BO , that to obt a in the power of th e nearly 690 in
st ruction variations of the 2-80, t he 8080 processor card 
had to be discarded. 

Nine integrated cir cuit s and a bevy of passive componen ts 
provide a network which interface the 2- 80 CPU to the syst em ' s 
exist in g 8080 socket. An umbilical cord con nects from the 
D280-80 to the system's existing 8212 status latc h socket . 
Thereby providing 2-80 power by replacing only two ICs. 

It is recommended that all inc luded r efe r e nce mat e rial 
be read prior to t he installation of the D280-80 . Since the 
2-80 IC included is an MOS device, improper handling or in
stallation can become an expensive educat i on. 

THE Z-80 CPU 

Included is the '280 Technical Manual ' written by the 
2-80 design team. A thorough study and understandin g of this 
Manual is a must t o obtain full benefit of 2-80 POWER. 

COMPATA.l::S1 L1TY 

As a subset of the Z-80 inst ruction set is t he 8080 in
st ruction set. Therefore, progr ams written for the 8080 will 
execute identically on the DZ80-80 system with one minor ex
ception. 

The Parity flag of the 8080 is s hared by a new Ove rflow 
flag on the Z-80 (see '280 Technical Manual' for description ) . 
Some sophisticated software writers have been known to store 
information i n the Parity flag a nd certain arithmetic instruc
tions cause the Parity flag to react differently on the Z-80 
than the 8080. The r efore, i n one or two rare instances, where 
the Parity flag is used for other than Parity , a minor incom
patibility could exist (ALTAIR Basic is one rare instance). This 
is the only inconsistency fou nd after e xtensive research. 
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An o ther d i fference between the D280-80 and the 8080 is that 
there i s no provision for STACK status. As of this writing , 
no known hardware is available that would be inoperative with
out STACK status. 

As a consolation the DZ80-80 provides the user an option 
to connect the STACK status line to the 2-80 Refresh signal , 
thereby allowing the OZ80-80 to perform all necessary refresh
ing of the system's dynamic memory. 

One final note o n compatability is when operating the 
OZ80-80 i n a n I MSAI, ALTA I R or o t her systems with a hard-
wa r e f r o n t panel that is supposed to stop (when STOP is 
pressed) on a n MI cycle onl y, t he 0280 - 80 may stop on any r an
dom machine cycle . This occurs when t he front panel sampl e s 
the data lines during SYNC to decode MI status rather than 
using the STATUS lines themselves . The DZ80-80 does not 
place STATUS on the data lines. 

Panel switches EXAMINE, EXAMINE NEXT, DEPOSIT and DEPOSIT 
NEXT do not operate correctly unless the processor is in an MI 
cycle. It is thus requirecV to single step the processor to an 
MI cycle before operating the previously mentioned panel switches 
after a STOP. (RESET while STOP will always generate an Ml 
cycle. ) 

This idiosyncrasy has been found not to be a problem once 
the operator becomes used to checking for Ml before pressing 
EXAMINE . It was felt that the extra cost that would have been 
incurred by the end user did not warrant the addition of hard
ware to eliminate this inconvenience . 
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DZ80-80 

THEORY OF OPERATION 

As not ed in the 'Technical Manual ' the Z-80 does not 
provide many of the signal s required for the operation of an 
8080 system. Namely SYNC, INTE , DBIN, I NTA, OUT, INP and 
MEMR had to be generated from the Z-80 System Control Signals 
TOrul , lJI!EQ , lID an d M 1. 

The system ~ 2 clock was chosen to generate the $ clock 
for the Z- 80 s ince the specification for ~2 is compatible 
with the $ clock specif ication a nd no system timing change 
occurs for this c hoice . $2 is a 12v clock. unlike the 8080 
the 2-80 requires a single SV supply and no hi g h voltage 
c l ocking . Diode CRI and r esistor Rl s hift the $2 c l oc k to a 
5V signal whic h i s double inverted by IC5 and derives ¢ with 
pull-up resistor R2. R2 is included t o insure that ¢ ha s a 
High of 5V as r equi r e d b y the Z-80. 

System SYNC (beginning of eac h machine cycle) i s c reat e d 
as one ¢l period begi nnin g when bot h IORQ and MREQ ar e False QY 
NAND gate I C3, inverter I eS and JK~11p flop IC6 clocked by $ . 
ICS output, SYNC, is u sed to gate WR and WO to insure that time 
i s available for the sys t e m to decode OUT status befo r e WR be
comes active during a write operation. 

Status I NP is t he AND of RD a nd IORQ implemented by NOR 
gate I C7 . Status OUT is IORQ ANDED with WR using NOR gate 
IC4. The status signal INTA is MI AND IORQ with NOR gate 
IC4 acting as the AND function. 

Status MEAt R is formed with NOR gate IC7 as RD AND MREQ. 
The r e ma i n i ng two implemen ted status signals. MI and HLTA, 
a r e me r ely th o invorsion of Z-80 o utput.1"! 1JT nnrl rT"XT"!F h y TC2 
and I C 3, r espect ively. 

The Z-80 does not provide any indication when it is per
forming a STACK operation, therefore, the STK status has not 
been provided. The DZ80-80 i s assembled with a jumper from 
the STACK s tatus input to g r o und . At the user' s option this 
jumper may be connected to t he Z-80 ~ output thus providing 
the sy s tem with automatic dynami c me mory ref r esh. See 'Z80 
Technical Manual' for a di scussion of this subject. 

No external indicator is provided by the Z-80 as to the 
state of the internal Interrupt Flip- Flop . Thus NAND gate 
leI, In verters (2) IC2 and NORs (2) IC4 decode e ach EI a~d 
DI instruc tio n on the falling edge of MI and s tore this 10-
formation in Flip-Flop I CB providi n g the I NTE signal. System 
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RESET o r Status INTA will set IC6 through NOR gate IC7 indi
cating INTE Fal se. IC7 then parrots the sta te of the internal 
Z-SO Interrupt Flip-Flop. 

oBIN is implemented as RD OR INTA by NAND gate IC3 and 
NOR gate IC7. Notice that OBIN is True also during System 
RESET. This i s not a system requirement but included only to 
save an IC package. It was determined that OBIN Tru e at 
RESET time would not degrade p e rformance and create a physi
cally sma ller DZSO-SO assembly. 

A potentially powerful feature of the Z-80 is it s handling 
of the high order address lines during I/O operations, refer 
to the 'Technical Hanual' for a discussion. Most existing 
8080 systems, howeve r, have used A8 thro ugh A15 for I/O ad
dressing and this feature could not be included in the OZ80-80 . 
(If this feature is des ire d ICB and IC9 can be removed and AS 
through A15 strapped s trai ght through . ) 

Multiplexers IC8 and IC9 a re connected between th e Z- 80 
and 80BO system address lines such that during status INP or 
OUT NOR Gate IC7 causes AS through Al5 to contain the same 
data as AO throug h A7. 

The Z-30 NMI (Non-Maskabl e In terrup t) line has been brought 
to a solder pad on the OZ80-80 so the user may connect this to, 
say VIO. This connection would mean VIO is the ultimately 
highest priority interrupt. 

As noted on the OZ80-80 schematic the remainder of the Z-80 
to 8080 system interface is eit her by straight connection o r by 
simple inversion and need not be dwelled upon. 

Wl t. h I_h ... "''''' ' '''' 1,1 I ron nr 'h ...... Ilth! ,..'",'n"" lin ... ". (nnn NMl) fl.ll 
OZ80-80 connections are made through the system's 8080 socket. 
Connector J2 provides the connection of the status to the sys
tem via Plug P2, 8 conductor flat cable, 24-pin connector, 
connector J3 to the system 8212 status latch socket (8212 is 
removed). The flat cable is permanently attached and wired 
to J3 pins 4, 6, 8, 10, IS, 17, 19, and 21, the output pins of 
t he S212. 

Marked on J2 are two dif feren t positions 
in, POSition A and POSition B, 

r espective l y. 

J2 Pins 9 and 10 unconnected, 

J2 Pins I and 2 unconnected, 

-4-
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There i s no conformed to standard which sets the status 
signal to 8212 pin r e lationship. Howeve r , two different and 
often used pin-outs have been o bse rved and those are included 
as POSition A and POSition B: 

POS A - ALTAIR Position 

POS B - IMSA I Posi tion 

In the even t another pin-out i s required, the pins of 
plug P2 maybe removed and scrambled to fit the user's require
ment s (see I NSTALLATION and CHECKOUT section). 
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INSTALLATI ON AND CHECKOUT 

INSTALLATION CAUTION 

THE Z-80 CPU IN THE DZ80-80 IS AN MOS DE
VICE AND IT IS IMPERATIVE THAT THE MOS PRE
CAUTIONS ON THE REVERSE SIDE OF THE PARTS 
LIST BE FOLLOWED. THE DEVICE WARRANTY WILL 
BECOME VOID IF THESE ARE NOT ADHERED TO, 

1. If the DZSO-80 was obtained as a semi-kit (inte 
grated circuits not installed in their sockets and shipped in 
separate containers) remove J3 from lela socket (shipped there 
to protect the pins) by carefully prying it up with a small 
screwdriver or pen knife. DO NOT remove the conductive foam 
from J1 until ready to install the DZ80- 80 on the processer 
ca rd. Skip to Step 4 if the Ie's are already installed . 

2. Install leI through leg in their sockets as 
directed by the DZSO-80 PC card legend silk screen, the dot 
indicates Pin 1. Refer to DIP INSERTION on the reverse side 
of the Parts List. 

3. Install ICID, the 2-80 CPU, observing MOS 
PRECAUT IONS, 

4. Turn the Process System Power Switch to OFF and 
remove the Processor Card. 

5. From the Processor Card remove the 8080 CPU 
~c ~t¢~o ~n ~ ct~t £~ £roo ~~rr~or} ~nd tho eQ~~ ~O. ~~ tho 
8212 is soldered-in, cut off each pin at the IC and unsolder 
the pins one at a time. (It is NOT recommended that the 8212 
be saved by desoldering it. There is too big a change of board 
damage unless the proper desoldering tools are available . ) 
Install a 24-pin socket if required. 

6. Orient the DZ80-80 connector Jl over the processor 
card CPU socket (Observe Pin 1 orientation) and check for a ny 
bypass capactiors that may interfere with the DZ80-80 installa
tion. Bend these over on the processor card as required. 

7. Attach P2 to J2 with top of P2 showing (no holes) 
as follows: (Pins 9 and 10 of J2 not connected) POS A - ALTA I R 
configuration; (Pins 1 and 2 of J2 not connected) POS B - IMSA I 
configuration. Skip to Step 8 if interfacing to ALTAIR o r 
IMSAI. 
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When it i s r equi red to interface t o other t ha n the two 
systems s ho wn , it will be necessary to r econfigure P2 by r e
movin g it s pins an d r e- inserting them in the dictated o rder . 
Refer t o the Processor Card docume ntatio n and check t he signal 
name t o 82 12 output pin relationship and compare to the table 
below. 

J2 Pin Status Flat Cable J3 Pin Number 
Numbe r Signal Wi re Color (8212 OutEut Pin) 

1 INTA GRY 15 

2 WO PUR 17 

3 OUT BLU 10 

4 !II GRN 8 

5 HLTA YEL 21 

6 STACK ORG 19 

7 MEMB RED 4 

8 I NP 13RN 6 

9 INTA 

10 WO 

The p~ pi ns are removed by preSSing on t he l ock in g tab 
and sliding t hem out . (Not an easy operation, but possible.) 
Re-insert t he P2 pjn s such that the order matches the 1 to 8 
o rder of J2 as seen in Table left, above. Con nect P2 in POS A. 

8. Remove the co nductive foam from the DZ80-80 Jl 
(~~v_ ~nrl r~l n ~' " ll nov ~imr ~hn Iln it io not connoctod to th~ 
processor card) and observing MOS PRECAUTIONS insta l l the DZ~U-I:W 

in the 8080 socket. 

9. Conn ec t J 3 t o the 8212 socl:et, i nsur e proper Pin 
1 o rientation, pin numbe r s are molded i n to J3. 

10. Rech eck all previous steps, any e rror could re
s ult in Z-80 damage. 

1 1 . Install t he Processor Card in t he system and dress 
the flat cable. It may be necessary to leave o ne blank card 
slot in fr o nt of t h e Processor Card if there is interfe rence. 

CHECKOUT 

A qui c k check of operation can be made by testing the front 
panel functi o ns DEPOSIT and EXAMINE. With these operational th e 
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DUTZ MONITOR can be loaded and the system given a workout. 

In the event the system does not perform as indicated on 
initial start-up. power down immediately and rec heck methodically 
every step of the installation procedure. Performance will be 
unpredictable if the status cable or Ies are installed incor
rectly. 

If all attempts at curing a problem fail, con t act the sup
plier o r the Factory for assistance. 
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THE DUTZ MONITOR 

GEtJERAL 

Vl.O of DUTZ MONITOR is a lK page relocatable (able to be 
loaded at the beginning of any lK memory page) program to be 
used for initial OZ80-80 check out and as a system and program 
debug and evaluation tool. DUTZ Vl.O executes thirteen com-
mands and is capable of expansion limited only to memo r y a vail
ability and the users desires and ingenuity. 

It has been assumed that the minimum user 110 configur a 
tion wil l be a Teletype with paper tape option. Two sets of 
I/O drives are included to allow for a Corruna nd Console I /O 
and File 1/0. 

The Command I/O is the Input-Output device from which the 
user issue~ and receives response from the instruction Command 
Set. Thi s device is a keyboard input I/O such as a Teletype 
or CRT with keyboard. 

The File I /O is a serial Input-Output device such as a 
paper tape reader and punch or a tape recorder. The I a nd 0 
Commands use the File drivers and the remainder use the console 
drivers. The MONITOH as received is, as indicated i n t he 
MONITOR LOADING section, for Console and File I/O to be the 
same device, but may be cha nged to the users configuration. 

COMMAND SET 

'l'ho fui1vw.i"o 1U vue: vi lowu \.,; Iu~rl:l"; lo~r ";UllunallUS llJ.rec L 

the described operations. DUTZ VI.O Monitor to perform 

Defi n itions: TR - Terminator any of 
o r SP (space bar) or 

CR (carriage r eturn ) 
(comma) or t (A). 

(AI) or (A2) or (A3) - *4 Hexidecimal (Hex) 
di git memory addrpss, will default to zero if 
none entered. if more than four di~its are en
tered the las t four will be used. 

eOA) - Same as above except optional (need 
not be entered) . When option is not take n 
the preceeding TR must be replaced with a 
CR. 

*If other than Hex digits are entered, a BELL is output t o t he 
Command Console and the character is ignored . 
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COMMAND 

z 

D 

E 

H 

IB 

(H) - *2 Hex digit number , if one e ntered 
a preceding zero is assumed , if more than 
one is entered the las t 2 will be used. 

DESCRIPT ION 

Abort present directive and return cont rol 
to Monitor, a ? will be output to the con
sole indicating an abort and on a new line 
the prompter Z will be displayed to indicate 
the monitor is ready for a new command. 
Note: Z is not effective during an I (Input) 
operation (command I/O could be the same as 
File I/O) an abort is automatically entered 
if ther e is no File data received for about 
3 secon ds . 

D(AI)TR(A2)TR 

DUMP memory locations (AI) throufth (A2) on the 
command device. Each location is presented 
as two Hex digits 16 per line with each line 
beginning with the Hex address of the first 
location in that line. 

E(AI)CR 

EXECUTE starting at memory location (AI), 
if t he program that is executed ends with 
a RET instrUction control will be returned 
to the Monitor. 

H(Al )TR(A2)TR 
HEX arithmetic, , the fo llowing will be display: 

[(AI) + (A2~ 

IB(AI)TR(OA)CR 
INPUT BINARY file starting at memory loca
tion (AI) and Abort if location greater 
than (OA) is reached . If the Optional (OA) 
is not used CR must replace TR. 

Place the Binary File (Paper tape etc.) in 
the File Input device starting with the NULL 
l eader, input the command and start the de
vice. The BELL will sound once to indicate 
the file is loading. (See Appendix for 
Binary File format . ) 

*If other than Hex dIgits are e ntered, a BELL is output to the 
Command Console and the character is ignored. 
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COHMAND 

IL 

M 

OB 

DFSCR r PT ION 

IL(OA)CR 

INPUT LOADER file (also ca lled HEX file or 
Intel format file, see Appendix for format). 
If the Optio nal Address (OA) is included 
(OA) will b e added t o the address indicated 
on the file to compute the load address of 
the data as it is loaded, thus allowing the 
user to load a file anywh e re in memory. 

This command will l oad either check SUl'!1Jl1ed 
o r non check summed Loader files. An abort 
is executed if a check summed file conta ins 
a check sum error or a non Hex character 
other than a : Record c ue in the cor-
rect positio n. Use the IB load procedure f or 
IL. 
Command will r eturn to the Monitor when an 
EOF is found. (See Appendix) . 

M(Al)TR 

MODIFY memory location (AI). The ~fonitor will 
r espo nd wi t h the address (A 1) followed by th e 
two Hex digit va lue stored at (AI) and wait 
for the use r s next e ntry. 

To modify the displayed l ocat ion e n ter 

(H)SP 

and the Monitor will respond with a * to indi
ca te the location has been altered and display 
the address and value of the next sequential 
location and wait. If only SP is entered the 
ne xt location will be displayed without alter
lug th~ !lr.st.. 

Return to ~Ionito r can be accomplished at any 
time by entering CR or Z. To display the loca
tio n one les s than the o ne displayed enter t (A). 
No alteration of memory will occur on a t command. 

OB(Al)TR(A2)CR 

OUTPUT BINARY format to the File I/O from memory 
address (AI) thru (A2). (See Appendix for format) 

Command may be aborted by entering Z. 

Enter the command except for the CR, turn on 
the File Output device (punch etc.) and enter 
CR. 
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COMMAND 

OL 

R 

S 

T 

v 

DESCRIPTION 

OL(AI)TR(A2)T~(OA)CR 

OUTPUT LOADER fo rmat to File I/O device "from 
memory location (AI) through (A2). if (OA) 
is included output an EOF containing (OA) (for 
IO or startinr: address) , if (OA) is not included 
no EOF or Nu ll Trail e r will be output. (More 
records to come.) 

Command may be Aborted by e ntering Z. 

Follow the DB procedure . 

R(AI)TR(A2)TR(A3)CR 

RELOCATE ~emory locations (AI) through (A2) 
to (A3). CAUTION: This command has the 
potential of overlaying the UONITOR with 
GARBAGE, double check (AI), (A2) and (A3) 
before entering the final CR. As a partial 
gua rd again s t error t h e Monitor will abort 
if ( A2) is less than (AI), 

S(Al)TR(H)TR 

SEARCH memor y s ta rting at location (AI) for 
c haracte r (H). When (H) is found the M 
(MODIFY) routine is entered displaying the 
address and ( H). All function bf H then be
come active. To return Searching enter CR, 
to return to Monitor enter Z. 

An ::>.utomn t i c- 1"'otll 1"'n To Mon;T ..... .,. nCC11.,.!": on1y 
if (H) is not contained anywhere in memory. 

T TR 

TOP Stack. The address of the top of the 
stack is displayed by thi s conuna nd. The Uonitor 
automatically assign s this value on every 
Ahort (Z) or at load time as the highest work
ing memory location less than the starting ad
dress (Load Address) of the Monitor. 

V(Al)TR(A2)CR 

VERIFY memory locations (AI) through (A2) for 
hardware errors. Upon finding an error the 
M (modify) rout ine is entered and the error 
location is di splayed with all fu ncti o ns of 
the M routine active; the user can then 
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COMMAND 

V (continued) 

DESCR IPTION 

evaluate the nature of the error. To complete 
verificatjon enter CR, to r eturn to the Monitor 
before address (A2) is reached enter Z. 

This command is not intended to be used as 
a comprehensive memory test, it may be used 
to locate gross memory errors suc h as a stuck 
bit, protect on, or no memory at an address . 

DO NOT Verify the memory containing the Verify 
r outine as it can modify itself . 
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LOADING 

The Mon i tor has been punc hed o n paper tap e in a mod ified 
Hexidecimal Format prece ded by a Bina ry Format Relocat ing Load 
Routine. The Loade r is bootstrapped i n using t he f o llowing 
21 word Binary Load e r . 

0000 ., AF 01 LXI H .. 01AF'H REVE~SE LOAD AOOR 
0003 DR 00 1 NCH IN STP STATUS PORT 
0005 EE FF XR I PMK FF F'I)~ RDAV TRUE 
0001 E6 .0 ANI RMK RIT MASK 
0009 .0 F8 JRNZ INCH JI1P NONE AVAI LAALE 
OOOB DB 01 jN JPT INPUT PORT 
0000 AD eMP L TEST FOR CUE 
OOOE ~R F3 JRZ JNCH JMP STILL CUE 
0010 ~O OCR L 
0011 17 MOV M,A STORE IT 
001 ~ 20 EF JRNZ INCH JMP NOT DONE 
001' £9 PCHL EXECUTE REL LOADER 

The preceeding BOOT must be manually loaded at 0000. Th e 
'"'00'" mu o '!: ';'Llf'r 1y 1» " P'·"["" ·' ~ tnrll o..:: P,. ,,! ( ."' T'D~. 'Pnl;;oril v M;iI ~ " 

(PMK) (FF for Dat a Available-True, 00 fo r Data Availabl e -PaI se ), 
Bit Mask (BMK) and Input Port (IPT) for the loading d ev i c e, 

Once the BOOT i s entered and verified: 

1 . Select the des ire d load address on th e 
processor pan e l sense swit ches . (Only 
SSAIO through SSAl5 are sampled to obtain 
a IK page boundry.) The Honito r was de 
signed to be located at t he hi ghest avail
able memory location, but maybe loca t ed at 
any IK boundary e xcept 0000 ( 0000 contains 
the Re l oca ting Load Routine). 

2 . Press Processor RESET. 

3 . Place the DUTZ MONITOR tape in the Reade r with 
the Hex AF r eco rd cue under the r e ad head. 
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4. Start Reader. 

5. Press processor RUN. 

The section of tape following the Hex AF record cue is 
the Relocating Loader which is read in at location 0100 and 
self-relocates to 0000 around the input routine manually 
loaded. 

Once the Loader relocates to 0000 the INTE LED on the 
processor panel will light indicating that the Loader has 
entered correctly. If the I~nE LED does not light at the 
section of NULLS on the Moni tor tape (about 2 feet in) the 
Loader did not get in correctly and the whole Load Procedure 
must be repeated. 

Once the tape has read to the NULLS and the INTE LED is 
lighted a checksumed Relocatable Hex File is being read. 
At this time an error is indicated by the flashing of the 
INTE LED (about 2 cycles per second). This can occur for 
the following reasons: 

]. The Sense Switches are set at zero (remember 
SSA8 and SSA9 are not used). 
REMEDY: Stop Reader, set switches to a non
zero value, back tape to NULL, restart reader 
and press RESET while reader is still reading 
NULLS. 

2. Due to a read error, a non-Hex or wrong cha rac
ter is read indicated by a checksum or non-Hex 
character error. 
REMEDY: Stop Reader, back tape 2-3 feet (a guess 
of where the record before the error occurred 
is located), restart Reader and press RESET . 

A properly l oading program is indicated (not positively) 
by a non-flash lighted INTE LED. 

Chanees are quite good that DUTZ MONITOR as received will 
not have the Command Console and File I/O configuration required 
by the user's Processor System. Each user will have made assign
ments to fit system needs that may follow no universal standard 
(even if there were one). 

With this in mind the EOF (End Of Fil e) indicator on the 
DUTZ MONITOR tape has been separated from the e nd of the last 
record by about 6 inches of NULLS. The EOF causes the Loader 
to branch to the beginning of the MONITOR for automatic start-up. 

-15-



When the t ape r eac hes these NULLS the r eader may be 
stopped a nd a patch tape inserted to patch the four I / O dri ves 
to match the user ' s system ass i g nme nt s . I f the user doesn' t 
stop the tape before EOF i~ read and the system is set for 
different I /O and Status Ports. Po l a rit y a nd Bit Masks the 
program will be in a waiting loop . At this point the I / O 
drivers may be modifi ed via the Front Pan e l Switc hes o r t he 
patc h tape maybe put in the r eade r and wi t h NU LLS b e ing read 
followed a press RESET. If the patch contai ns an EOF the 
MONITOR will s i g n o n with a ? followed by the MONITOR name 
and vers ion numbe r . 

See Appendix for patch tape preparation. 
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APPEND! X 

1/0 ASSIGNMENT 

The following table defines the I/O assignments of the 
DUTZ MONITOR as received and the addresses and values to be 
changed when r econfiguring the MONITOR to fit the user's sys
tem. 

FUNCTION 

Console Input 
Status Port 

Console Data 
Available 
Polarity Mask 

Console Data 
Available 
Status Bit 
Mask 

Console Input 
Port 

Console Output 
Status Port 

Consoie Output 
Not Busy Polar
ity Mask 

Console Output 
Status Bit Mask 

Console Output 
Port 

File Input 
Status Port 

Fil e Data 
Available 
Polarity Mask 

File Data 
Available 
Status Bit Mask 

VALUE 
ADDRESS' AS RECEIVED 

0004 

0006 

0008 

OOOB 

002E 

0030 

0032 

0037 

003E 

0040 

0042 

- lOA 1-

00 

FF 

40 

01 

00 

FF 

80 

01 

00 

FF 

40 

CHANGE TO 

Desired Port 

FF for True High 
00 for True Low 

Set to zero all 
bits but the de
Sired (uses an 
ANI instru c tion) 

Desired Port 

Desired Port 

FF for True High 
00 for True Low 

Set to zero all 
bi ts but the de-
l:> 1 rcu (u~e;::; 1111 

ANI instruction) 

Desired Port 

Desired Port 

FF for True High 
00 for True Low 

Set to zero all 
bits but the de
sired (uses an 
ANI instruction) 
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VALUE 
FUNCTION ADDRESS ' AS RECEIVED CHANGE .TO 

File Input 
Port 0054 01 Desired Port 

File Output 
Status Port 0019 00 Desired Port 

File Output 
Not Busy 001B FF FF for True High 
Polarity Mask 00 for True Low 

File Output 
Status Bit Mask 001D 80 Set to zero all 

bits but the de-
sired (uses an 
ANI instructi o n) 

File Output 
Port 0022 01 Desired Port 

* Add to these addresses the relocation ' factor (Sense Switch 
Value) when modifying by hand . When modifying with a Patch 
Tape. the Loader will add the r e location. so punch the ad
dress s hown. 

-lOA 2-
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PATCH TAPE PREPARATION 

A patch tape is prepare d by punc hin g a tape with one 
or more of the following : 

PATCH NUMBER 
(Don't punch 
reference only) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

:01000403XXYY 

:01000603XXYY 

:01000803XXYY 

:01000B03XXYY 

:01002E03XXYY 

:01003003XXYY 

:Ol003203XXYY 

:01003703XXYY 

:01003E03XXYY 

:Ol004003XXYY 

:Ol004203XXYY 

:01005403XXYY 

:01001903XXYY 

-PTP 1-

NOTES 
Replace XX 
in HEX by 

Console Input 

Replace YY 
in HEX by 

Status Port -(08 + XX) 
Number 

Console I nput 
Polarity -(OA + XX) 

Console Input 
Status Bit Mask -(Oe + XX) 

Console Input 
Port Number -(OF + XX) 

Consol e Output 
Status Port 
Number 

Console Output 

-(22 + XX) 

Polarity -(34 + XX) 

Console Output 
Status Bit Mask -(36 + XX) 

Console Output 
Port Number -(38 + XX) 

File Input 
Status Port 
Number 

File Input 

-(42 + XX) 

Polarity -(44 + XX) 

File Input 
Status Bit Mask -(46 + XX) 

File Input 
Port Number -(58 + XX) 

File Output 
Status Port 
Number - (lD + XX) 



PATCH Nmm ER 
(Don't punch 
reference only) 

14 

15 

16 

APPENDIX 

: OlOOlB03XXYY 

:OlOOlD03XXYY 

: Ol002203XXYY 

Repl a ce XX 
i n HEX by 

File Out put 

NOTES 
Replac e YY 
in HEX by 

Polarity -(IF + XX) 

File Output 
Status Bit Mask -(21 + XX) 

Fil e Output 
Port Number - (26 + XX) 

Only those 1 / 0 assignme nt s that differ from the MONITOR 
Tape as r eceived nee d be patched. As an example suppose that 
a particular s yst em with Teletype I/O only requires the fol
l ow ing I / O configuration: 

A. Input and Output Status Port Port 00 

B. Input and Output Por t Port 01 

C. Read Dat a Availabl e Bit 4, Low 

D. Transm i t Buffer Empty Bi t 5 I Low 

A check of the I / O Assignment Section of this Appendix 
s hows that th e MONITOR i s now set f or 

A. Port 00 
ts. 1-'U1'(.. VI 

C. Bit 6. Hi g h 
D. Bi t 7, Hig h 

Therefo r e o nly C and D need be changed. 
List it is see n that thi s r equ ires Patch Nos. 
and 14, 15. 

Scanning the Patch 
2, 3, 6, 7, 10, II , 

Patches 2 and 10 set t he Status Bit Polarity, the MONITOR 
requires an active low indi cato r thus the status word is ex
clusive OR'd with either 00 or FF to achieve this. Therefore 
both Patches 2 and 10 require an 00 substituted for the XX in 
the list. Next the check s um YY must be calculated , this is 
defined a s the negative (ig no rin g carry outs, i.e. maintain an 
B- bit word) of the sum of the HEX digit pairs (1 Byte) in the 
record. 

The Pat c h List shows the sum of the bytes with the excep
tion of XX, i.e. for Patch 2: 

-PTP 2-



01 
00 
06 
03 
XX 

APPEND! X 

OA + XX 

thus YY = - (OA + XX) = - (OA + DO), for XX=OO and YY = 
-COA) = F6 and Patch 2 becomes 

:0100060300F6 

and likewise Patches 3, 6, 7, 10, 11 and 14, 15 are 

Patch 3 :0100080310E4 

Patch 6 :0100300300CC 

Patch 7 :0100320320AA 

Patch 10 :0100400300BC 

Patch 11 :OlQQ42Q31QAA 

Patch 14 :01001B0300El 

Patch 15 :0100ID0320BF 

EOF :000000 

In the preparation of the above examp le the DUTZ MONITOR 
H command was used to ca l culate the checksum, we c heated: 

The foregoine procedure is tediolls and time co n s;: uming , 
11Owever, once completea ana verltlect It need not be repeated 
until the system configuration is changed and the MONITOR will 
automatically start after loading . 

One way 
by hand the 
it to aid in 

to limit the amount of work required is to calculate 
Console Patches and get the MONITOR on line and use 
the calculation of the Fil e Patches. 

-PTP 3-
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FILE RECORD FORMATS 

1. Binary Recor d read by DUTZ 18 command or Output by DB 
command: 

Record Cue (identify beginning of record) - 4 or more 
FF (all 3 bits] words as s ingle binary 
8-bit word per FF. 

Reco rd Data - Single binary 8-bit word per data word, 
a direct copy of the binary data worn. 

EOF (End of File, in this case Reco rd) - Exactly 8 
binary FF words as i n Cue. 

2. HEX or Loade r Reco rd read by DUTZ IL command o r Output 
by OL command: 

Record Cue -:(single word 3A in binary) 

Heade r - NN (2-ASCII HEX c haracters defi n i ng the 
number of Data Bytes i n the record in 
He xideci mal) 

AAAA (4-ASCII HEX c haracters defi n ing the 
2-byt e starting address the data is to be 
stored.) 

Reco rd Type - 00 (2-ASCII zeros, absolute record 
q'pe 0) 

Data - HH (2-ASCII HEX characters per byte of data) 

Check s um - CC (~-A~Cll HEX characters eq ual to the 
negative of the binary sum of all of the 
Data bytes the Record Type bytes and the 
three Header b ytes during the summa tion 
all carry outs are ignored , i.e. modulo 256.) 

3 . DUTZ Sense Switch Relocatable Record read by relocating 
BOOT STRAP LOADER. 

Record Cue -: (singl e word 3A in binary) 

Header - Same as Loader Record 

Record Type - 00 or 03 (In ASCII) 

Data - Same as Loader Record except an ASCII R is 
the first character of a Data byte that 
is to be relocated (the value of the 6-MSB 
Sense Switches are added to the Data bytes 
before storing.) 

-FRF 1-
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Checksum - Same as Loader Record with R taken as 
O. 

4. End of File mOF)Record ind icating EOF of a s tring of 
Loade r o r Relocatabl e Records. 

Record Cue - Same as Loader Record 

He ade r - 00 (2-ASCII zer os, no -data) 

AAAA (4 - ASCII HEX characters indicating 
p r ogram entry address or program id e nti f
ication, most often zeros). 

-FRF 2-





DUTRONICS P. O . BOX'ISO • STOCKTON,CALIFORNIA."O. 

STATEMENT OF WARRANTY 

DUTRONICS, in recognition of its responsibility to provide 
quality components and adequate instruction for their proper 
assembly, warrants its products as follows: 

All components sold by Dutronics are obtained through 
recognized factory distribution channels and any part which 
fails due to defects in manufacture or material will be re
placed on an exchange basis, free of charge, for a period of 
90 days following the date of purchase. 

Any malfunctioning module returned to Dutronics within 
the warranty period, which in the judgement of Dutronics has 
been installed and used with care and not subjected to elec
trical or mechanical absue, will be restored or replaced at 
Dutronics discretion a nd returned, with a minimal charge to 
cover packaging and shipping. 

This warranty is made in lieu of all other warranties 
expressed or implied and is limited in any case to repair or 
replacement of the module involved. 





DUTRONICS P. O . BOX 9160 . • STOCKTON. CAUFORNIA 95208 

OZ80-80 SEMI-K IT PARTS LI ST 

1 each DZSO-BO Manua l 

1 each Assembled (No rcs installed) 
OZ80-80 PC Card 

1 each ICI - 74LS30 IC 

1 each IC2 - 74LS04 IC 

1 each IC3 - 74LSOO IC 

2 each IC4. IC7 - 74LS02 IC 

1 each IC5 - 7404 IC 

1 each ICG - 74LS1l2 IC 

2 each IC8, IC9 - 74LS157 IC 

1 each ICI0 - Z80 CPU (MOS) 

1 each Z02 Status Cable Assembly 

1 each 1-1/2 inch Binder 

OZ80-80 SPECIFICATIONS 

Size: 4 inches x 4 in c hes (10.16 em x 10.16 em) 

Weight: 3 oz (85.05 gm) 

Operating Temperature: 0 to 70° C. 

Power Requirements: vee = 5V + 5% 

ICC = Ig0mA TYP, 280mA MAX, 
Net increase when replacing 8080A 
and 8212 = 50mA TYP 

Interface : Jl - B080jB080A Pin-Out 
J3 - 8212 Pin-Out 
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CONSTRUCTION HINTS 

SOLDER DO 'S AND DOH'TS 

1. MOST IMPORT ANT: The solder suppli ed wiTh your kit is the highesl quality 60/ 40, resin-core so lder. 
DO NOT under any circumstances use acid core sol der or poste or liquid HUIe. Any of the se will couse un
repolroble damage to you r PC board and componentS. 

2. DO use a smol l diameter, low wattage soldering iron, 18 wafts IS sufficient--no greater Ihon 25 walts. 
DO NOT u se 0 soldering gun, they Ore 100 hoi and clumsy! 

3. DO keep your solder i n9 iron cleon. A damp sponge is a handy cleaning aid. 

4. DO NOT PRESS (I hoI iron on a PC board land or Irace. If you do yOu wi ll walch Ihe copper peel off 
the boar d! 

5. DO keep the working port 01 the iron tip well tinned. Tou ch tip 01 iron to ports to be s olde red while 
a pply ing solder to combinat ion, solder will flow and heat joint. Us e enough solder to ju st cover the con
tour of the loi nt, remove solder and leave iron untd resin boils out , about 2-3 seconds. 1(5 are speced 
a t a max soldering time 01 10 seconds. 

6 . DO be careful of solder bridges between tra ces -- bridges are the most frequent problem when the ini
tial eqUIpment test loils -- even with professionals! Alter every step in assembly, carefully inspect for 
bridges and mIssed solder points -- the second most frequent problem. Use a solder w ic k or vacuum bulb 
to remove bridges and blobs. 

DIP INSERTION 

1. Dual In· l ine P ackages are uniquely embossed or marked to Indicate Pin No.1. Th is marking can toke 
the form 0/ a small dot ove, Pin I, elongated hall circle or full circle at the end 01 the pacleoge containing 
P,n 1. Whlteve, the marking, it will be over Pin No. I when the DIP 15 oriented such tha t the marking is 
on the left . P in count then increases counterclodwlse around the r.IP. 

2. Most DIP packages a re manufactured with the pin spacing greater than the board loy-out spacing to 
lacil itote automatic ma chine insertion and soldering. 1f you have access to on in sertion tool, use it; if 
not, insert the pins on one side obout 1/ 3 and exert pressure on the opposite side until the pins align 
with the ho les, then press down. Use a strip of masleing tope to hold seve,ol pockoge5 down while so lder
ing fro m the bottom of the boord. All components ore inserted from the top of the boord and soldered from 
the bottom unless specifically stated otherwise. 
3. BE SURE 10 check DIP orien tolion and location belon~ $olderrng. II one 15 So ldered In tnlD IncorreCI 
po s ition, it is tediou s to remove. If this hoppen s, it is usually best to remove the I( by cutt ing off the 
pin 5 and unsoldering the cut pin s one 01 a time. Unless you have hod experience unsoldering DIPs you 
will probobly destroy the P C board as well 05 the DIP anyway. The DIP is inexpensively replaced COni' 

pared to the whole ci rcuit. 

MOS PRECAUTIONS 

All MOS devices, so ind icated on the ports list as (MOS). are more or less susceptible to dest,uc ti on by 
s lo' ic e lectric discharge. Th e lollowing precautions should be token: 

1. Wear cotton rather than synthetic clothing while handlIng MOS devices. 
2. DO NOT allow household pels in the vicinily wh ile work ing with MOS devices. 

3. Ins ure ' hot you r body, th e PC board cnd the MOS device ore at the some potential before 
remov ing the dev ice from the (shipping) cottier and inserting it into the P C board. Th is 
is easily accomp l ished by si multaneously bringing your working hand (and tool if used), 
th e IC carrier and the P C board in contact immediately before removal and insertion. 

4. Use a grounded soldering iron (3. wire) to so lder MOS devices, il not a vailable, connect 
the meta l port of Ihe iron to the ground bus on the PC cord with oligotor clips and 
fl ex ibl e wire while soldering. 
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DUTRONICS P. o. BOX>IOO • STOCKTON,CALIFORNIA..,O. 

> OUT Z OZ80-BO VI .O MONITOR 
> COPYH IGHT DECEMBER 1976 
> ~Y 
> OUTRONIC$ 
> P.O. BOX 9160 
> STOCKTON. CA 95208 

0000 C3 A~ 0111 ST~T JMP ENTR 
>IS CO NSO LE CHARACTER WAITING 

0003 DB 00 ICWC IN CSTS STATUS PORT 
0005 EE FF XRI MSKI POLARITY 
0007 E6 ~O ANI MSK2 BIT 
0009 C9 RET 

-INPUT CONSOLE CHARACTER 
OOOA DB 01 ICC IN CONI INPUT PORT 
OOOC 3C INC A 
0000 C8 RZ NO RUBOUTS 
OOOE 30 UCR A 
OOOF E6 7F ANI 7FH STRIP PARITy 
0011 C9 RET 
0012 00 00 NOP,NOP LEAVE ROOM 

>OUTPUT FILE WITH ABORT TEST 
001~ F5 OF AT PUSH AF SAVE AF 
0015 CO 26 DO" OFAl CALL CONT ABORT? 
0018 38 3~ ..JRC ASHJ 
OOlA DB 00 IN F STS STATUS 
OOIC EE FF XRI MSK3 POLARITY 
001E E6 80 ANI MSK~ BIT 
0020 20 F3 JRNZ OFAI 
0022 Fl POP AF UNSAVE 
0023 03 01 OUT FLEO OUTPUT PORT 
0025 C9 RET 

>CONSOLE ABORT TEST 
0026 CO 03 00" CO~ T CALL ICWC 
0029 CO RNZ RET NONE WAITING 
002A 18 2F JR GETl TEST FOR ABoRT 

• OU It''U, LHAf'(AliEH .-0 CONSOLE · 
002C F5 OCC PUSH AF SAVE AF 
0020 DB 00 OCCI IN CSTS STATUS · 
002F EE FF XRI MSK5 POLARITY 
0031 E6 80 ANI MSK6 BIT 
0033 20 F8 JRNl 0«.:C1 
0035 F1 POP AF UNSAVE 
0036 03 01 OUT CONO OUTPUT PORT 
0038 C9 RET 

>INPUT FILE WITH ABORT TIMER __ 2.5 SEC 

0039 C5 IFAT PUSH B 
Q03A 01 00 00 LXI B.O 
0030 DB 00 IFAI IN FSTS STATUS PORT 
003F EE FF xRI MSK7 POLARITY 
00~1 E6 ~O ANI MSK8 BIT 
OO~3 28 OC JRZ OUT! READY 
OO~5 00 CB 00 ~6 BIT Q.X EAT TIME 
OO~, 00 OCR C MORE TIME 
onA 20 F1 JRNZ IFAI AGAIN 



OUTZ MONITO R Vl.O 

oooc 
OO~E 

0051 
0052 
0053 
0055 

0056 
0059 
0058 
005E 
0060 
0062 
0063 
0065 
0066 
0068 
0069 
006B 
006C 
OObO 
006F 
0071 
0073 
0073 

OOH 
0077 
0078 

0079 
007C 
007 0 

007E 
007F 
0080 
0081 
0082 
0085 
0086 
0087 
0088 
0089 
D08A 
008B 

008C 
008E 
0090 
0092 
0093 
009~ 

0096 
0097 

10 EF 
C3 AD 01" 
00 
C1 
DB 01 
C9 

CD 03 0011 
20 FB 
CD OA 00" 
28 F6 
FE 2C 
C8 
Fl 20 
C8 
FE 5E 
C8 
FE 00 
3F 
C8 
F£. 5A 
28 DO 
37 
3F 
C9 

CD 39 0011 
89 
C9 

CD 3E. 01" 
05 
07 

07 
07 
07 
5F 
CD 3£. 0111 
B3 
5F 
81 
~F 

78 
01 
C9 

E6 7F 
06 30 
FE OA 
3F 
DO 
FE 11 
08 
FE 11 

PAGE 2 

A8R~ 

DUll 

GETl 

O~NZ IFAI 
~MP ASKT 
NOP ROOM 
POP 8 

AGAIN AGAIN 
ABOR T ~UMP OFF 

IN FLEI INPUT PO RT 
RET 
CONSOLE CHARAC TER, TEST FOR TE RM 

CONSOLE 
~MP NO 

GET IT 

READY? 
ABORT ON Z 
CALL IC~C 

~RNl GETC 
CALL ICl 
JRl GETC. 
CPI -t' 

NO NULLS OR RUBOUTS 

RZ 
(P I 20H 
RZ 

SPACE 

CPI 5[H UP ARRO W 
RZ 
CPI ODH CR 
CMC IF CR RETURN WITH CY SET 
RZ 
CPI 'Z' ABORT 
,JRZ ABRJ 
STC 
CMC CLEAR CY 
RET 

*INPUT FILE AND COMPARE WITH C 
IFCL CALL IFAT GET A CHARA CTER 

eMP c CO~PARE TO C 
RET 

'GET FILE BYTE--PACKS IN A 
GTFB CALL GTFC GET A HEX CHAR 
GFBI PUSH 0 

RLC 
RLC 
RLC 
MOV E,A SAVE IT 
CALL GTFe GET ANO THE R 
ORA l PACK IT 
MOV EtA SAVE IT 
ADD C UPDATE CHECK SUM 
MOV etA STORE CHECK SUM 
MOV A,l ~YT[ IN A 
POP 0 
RET 

.CO NVERT A TO HEX IN A 
HEX ANI 7FH STRIP PARITY 

SUI 30H 
CPI OAH 
CMC 
RNC CY = ERROR 
CPI llH 
RC 
CPI 17H 
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0099 ~F CMC 
009A 08 RC 
009B 06 07 SUI 7 
0090 C9 RE T 

- ST OR E AN~ ABO HT ON HL GT DE 
009E 77 STH T MOV M.A 
009F CO A7 DO" CALL HGTD 
00A2 PA AO 01" JC ABORT 
00A5 C9 RET 

*I NX H AND SET CY IF HL GT DE 
00A6 2B HOVO OCX H 
00A7 2~ HGTD I NX H 
DoA8 7B "OV A. E 
00A9 95 SUB L 
OOAA 7A " OV A.O 
DOAB 9C SBB H 
OOAC C9 RET 

.OUTP uT TO FILL A AS TWO ASCII 
OOAO F5 OF AS PU SH AF 
OOAE 81 AD O C 
OOAF .. F MOV C.A UPDATE CHECK SUM 
OOBO F1 POP of 
OOBI C5 PUSH H 
00B2 CO 06 0111 CALL OSC2 
00B5 CO 1" 00" CALL OFAT 
00B8 79 MOV A.e 
00B9 CO 1Ij DO" CALL OFA T 
OOBC Cl POP B 
OOBO C9 RET 

_CONSOLE MESSAGE 
OOBE ~F ME~G '7' 
OOBF 00 OU OA 00 oo.aOH.DAH.OO CR. LF 
00C3 00 00 00 00 00. 0 0.00.00 ROOM 
00(7 .... 55 5" 5A ' DUIZ' 
OOCB 20 56 31 2E • V 1. ' 
OOCF •• • 0 • 

.OUTPuT MESSAGE TO CONSOLE 
0000 7E PRNT MOV A,M 
0001 CO 2C AD .. CALL OCC 
DOD .. 2~ INX H 
0005 10 F9 Q,JNZ PRNT 
0007 C9 RET 

_OUTPUT NULLS TO FILE 
0008 C5 NULS PUSH B 
0009 01 00 ~O LXI B.3000H 
OODC CD E1 DO" CALL OFBC 
OODF Cl pOP B 
OOEO C9 RET 

.OUTPuT C TO FILE. B TIMES 
00(1 79 OFBC MOV A.e 
00E2 CD 1 .. 0011 CALL OFAT 
00E5 10 FA OJNZ OFBC 
00£7 C9 RET 

.GET TOP of M[MORY IN HL 
00E8 21 FF 00" TOPM LXI I"t. OFFH" 
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OOE S 25 TOPI OCR H 
OOE C 7E MOV A.M 
OOED 2F CMA 
OOE£ 77 MOV M.A 
OOE F BE CMP M 
OOFO 2F CMA 
oon 77 MOV M.A 
00F2 20 F7 JRNl TOPI 
OOF'+ C9 RET 

'PRI~T TOP OF MEMORY 
oaFS CO E8 00" TapP CALL TOPM 
OQF& CO 16 0 1" CALL OCHL 
OOFB C9 RET 

*COr"VEkT LOW QHOER A TO ASCII 
OOFC E6 OF AS( ANI OFH 
OO FE C6 30 ADI 30H 
0100 FE 3A CPI 3AH 
0102 08 RC 
0103 C6 07 AD1 7H 
0105 C9 RET 

.COt4V[R T A TO TWO ASCII 
0106 '+7 ASC2 MDV B,A SAVE A 
0107 CO FC DO" CALL ASC CONVERT LOW OR DER 
OlOA ,+F MOV C.A AND SAVE IN C 
OlOB 78 MOV A.6 
OlOC 07 KLC 
0100 07 RLC 
OlOE 07 RLC 
OlOF 07 RLC 
0110 CO FC 0011 CALL ASl CONVERT HIGH ORDER 
0113 C9 RET 

-GET COMMAND FROM CONSOLE AND ECHO 
011'+ CO 5. OQ" GTCC CALL GETC 
UU17 cu ZC 00 " LALl. Oct 
OllA C9 RET 

.OUTPUT 10 CONSOLE HL 
0118 7C OCHL MOV A,H 
OllC CO 2'+ 01" CALL DCA 
OllF 70 MOV A.l 
0120 (0 2'+ 01" CALL DCA 
0123 C9 RET 

.OUTPuT 10 CONSOLE A AS TWO ASCII 
012'+ C5 OCA PUSH B 
0125 CO 06 0111 CALL ASC2 
0128 CO 2C 00" CALL OCC 
012B 79 MOV Ate 
012C CO 2C 00" CALL OCC 
012F Cl POP B 
0130 C9 RET 

.OUTPuT CR LF TO CONSOLE 
0131 E5 CRLF PUSH H 
0132 C5 PUSH B 
0133 06 0'+ ,..VI B.'+H 
0135 21 BF DO" LXI H.M[SG+l 
0138 CO 00 OOtl CALL PRNT 
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013 B CI POP B 
013C EI POP H 
013U C9 RET 

*GET FILl CHARACTER. ABORT IF NOT ASCII HEX 
013E CD 39 DO" GTH CALL IFAT 
OHI CO 8C AD" CALL HEX 
Ol~~ 38 SA JRC ABRT 
01~6 C9 RET 

*OU1PUT TO CONSOL( ONE sP OR TWO SP 
_OR ONE _ OR ONE • 

OIH 3E 2A OCIA MVl At'.' 
01~9 18 08 JR OUT! 
OI~B 3E 2C OClt MVI A, ' •• 
011+0 18 07 .JR DuTl 
Oll+F 3E 20 OC25 "vI A •• • 
0151 CO 2C AD" CALL ace 
015~ 3E 20 0C!5 MV I A •• • 
0156 CO 2C 00" OUTI CALL oce 
01 59 C9 RET 

*GET FROM THRu PARAf'I(TERS 
015A CD 80 0111 PAFT CAL L PARA 
0150 ~2 MOV BtD 
015E ~ B MJV Ctl. FROM IN BC 
015F CO ~B 01" CALL OCIC 
0162 CO 80 01" PARH CALL PARA 
0165 fA xt:HG THRU IN HL 
0166 C9 RET 

*GlT PAkAMlTEH IN DE ABORT IF NO CR TERMINATOR 
0167 CO ~B 01" PARD CALL OClC 
016A CO 80 01" PARb CALL PARA 
0160 30 31 JRNe ABkT 
016F C9 HT 

_ROTATE ASC II IN A AS HEX THRu DE 
0170 CO 8e 00" RO OE CALL HEX 
0173 08 HC 
017~ EB XCHG 
OlT:) " UAU " 0176 29 DAD H 
0177 29 DAD H 
017b 29 DAD H 
0179 EB xCHb 
017A B3 oR A E 
017B 5F MOV E, A 
017C C9 RET 

*GET PARAME TER IN DE 
0170 CD OB 01" PA Re cALL De le 
0180 C5 PARA PUSH B 
0181 11 00 00 LXI 0.0 
018~ 03 MOV B,E DE AND B ZEROED 
0185 CD 5 6 0011 PARI CALL GETC GET CONSOLE CHARACTER 
0188 28 11 J RZ POU T OUT ON TERMINATOR 
018A ~F MDV (t A SAVE IT 
018B CO 70 01" CALL RODE ROTATE INTO OE 
018E 38 07 .JRC PB AO DING NON-HEX 
0190 79 MOV Ate UNSAVE IT 
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01~1 O~ I NR B B NON ZERO FOR ANy ENTERED 
0192 CD 2 C 00 11 PAR2 CAL L OCC ECHO IT 
01~5 18 EE J R PARI AGAI N 
01~7 3E 07 PB AD MVI A,7H BELL 
0199 18 F7 JR PAR2 OUT PUT DING AND 00 AGAI N 
019B O~ POUT INR B 
019C 05 OCR B SET ZERO IF NO NE EN TE RED 
0190 Cl POP B 
0 1~E C9 RET 
019F 0 0 NOP ROOM 

* ABOR T Ro uTI Nt 
DIAD 06 07 AB RT MV I B. 7H 
01A2 18 02 JR tN Tl S KIP OVER S IGN ON MESSAGE 

*PRI NT Ml SS AG[ ANO SET S TK POINTER 
01A~ 06 12 EN TR LXI B.12H 
01A6 AF [N Tl )(RA A 
01A7 EO ~7 MOV I , A SET I NT MOO E 0 
01A9 FB EI 
01AA 31 00 00 LXI SP.O 
OlAO 00 U POP X SAVE 000 0 AND 0001 
OlAF CO E8 00" CAll TOPM GET TOP OF MEMORY 
0182 DO E5 PU SH X 
01B~ 2 3 INX H 
01 B5 F~ SPHL STR POINTE R SET 
01B6 2 1 AD 0111 LXI H, ABR T 
01B9 E5 PUSh H AtiOR T ON TOO MANy RETURNS 
01BA 2 1 BE 00 " LXI H, MES G 
01BO CO DO 00 " CALL PR NT OUTPUT AtiORT OR SIGN ON MESSAGE 

'MAlN COMMAND READ LOOP 
01CO 21 CO 0111 MAl ~ LXI H.MA l f'v HEHE ON A RETURN 
01C3 ES PUSH H 
01C~ CO 3 1 0 1 11 MANI CALL CR LF 
01C7 3E SA MVt A • • Z • 
01C9 CD 2C 00 11 CA LL oce OU TPUT PR OM PTlR 
01CC CO 1~ 01" CALL b Ite b El C O~~ANO lHAKAC1LK 

*[ xl ClJTl ROU TI N[ 
01CF FE ~S E cP I ' L' 
0101 20 OS JRNl MT 
0103 CO 6A 01 " CALL PARG GE T EXEC ADDRES S 
0106 EB x CHG 
0107 E~ PCHL GO 

>MOOI FY ROUTI NE 
0108 FE ~D MT CP I ' M' 
010A 20 2C J RNZ OT 
OlOC CO 80 0 1" M CAL L PARA GET START ADDRES S 
OlDF EB XCHG 
01[0 CO 31 01" MEl CAL L CRLF 
01E3 CO lB 01 " CALL OCHL OUTP UT ADDRESS 
01E6 CO 5~ 01" CALL OClS 
01E9 7E MCV AtM 
OlEA CO 2~ 01 " CALL oeA OUTPUT ADORESS CONTENTS 
DIED CO ~F 0111 CALL OC2S 
01FO CO 80 01" CALL PARA ANY CHANGE? 
01F3 08 RC RETURN TO MO NITOR ON CR 
01F~ 06 00 MVI B.O 
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01F6 2B DC X H 
01F7 28 01 J RZ ME2 JMP NONE ENTER ED 
01F9 O~ INR B REM EM BER TO WRITE 
01FA FE 5E ME2 CPI 5EH UP AR ROW 
OlFC 28 E2 JRZ MEl DISP LAY PREVI OUS LOCATION 
01FE 23 IN X H 
01FF 10 O~ OJNZ ME3 JMP NO WRITE 
0201 73 MOV PII,E WR ITE IT 
020 2 CO ~7 01" CALL OC lA WRITE INDI CATOR 
0205 23 MO INX H 
0206 18 08 JR MEl DO AGA IN 

_DUMP ROuTI NE 
0208 FE ~~ DT CPI ' 0 ' 
020 A 20 22 JRNZ OUTT 
020 C CD 5A 0 111 0 CALL PAFT GE T FR OM AND THRU 
020F EB xCHG 
0210 6 0 MOV H,B 
0211 69 MOV L, C 
0212 CD 31 01" 01 CALL CRLF 
0215 CD 18 01" CAll OCHl 
02 18 CO 5~ 01 " 02 CALL OC1S 
02 1B CD 26 00" CALL CONT HAD ENOUGH ? 
021E 08 RC 
021F 7E MOV A,M 
0220 CD 2~ 01" CALL DCA OUTPUT LOCATI ON 
0223 CD A7 00" CALL HGTO 
0226 08 RC RETURN ON COMPLETE 
0227 70 MOV A,L 
0228 E6 OF ANI OFH 
022A 28 E6 JRl 01 NEW LINE 
022 C 18 EA JR 02 SAME LINE 

_ OUTPUT ROUT INES 
02 2E FE ~F OUTT CPI '0' 
0 230 C2 CF 02" JNZ INTT 
023 3 CD 14 01" CALL GTCC GET SECOND COMMAND 
0236 FE ~C CPI 'L' 
n :;t,S ft ,. >C ..IR2 OL 

023A FE ~2 CPI '8 ' 
023C CO RNZ INPUT GARBAGE 

_OUTPUT BINAR Y ROUTINE 
0230 CO 80 01" DB CALL PARA 
02~0 EB xCHG 
02~1 CO 67 01" CALL PARD 
02~~ CO A6 AD" CALL HOVO 
02~7 OA AO 01" ..Ie ABRl FROM GT THRU 
02~A CD 08 ~Olt CALL NULS LEADER 
02~0 01 FF 08 LXI B,8FFH 
0250 CD [1 DO" CALL OFBC CUE 
0253 7E OBLI f'IIOV A,M 
025~ CO 14 00" CALL OFAT OUTPUT A LOC ATION 
0257 CO A7 DO" CALL HGTO 
025A 30 F7 JRNC 06Ll JMP NOT DONE 
025C 01 FF 08 LXI B,8FFH 
02SF CO El 001f CALL OFBC END OF FILE 
0262 CD 08 0011 CALL NU LS TRAILER 
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0265 C9 RET 
_OUTPUT LO ADER FORMAT ROUTINe 

0266 CO 5A 01" OL CALL PAFT 
0269 11 FF FF LXI D.OFFFFH NO EOF 
026C 38 03 JRC OLEO JMP NO EOF 
026E CD 67 01" CAL L PARD GET EOF PARAMETER 
0271 B7 OLEO ORA A ZERO CY 
0272 ED 42 SBC B 
0274 DA AO 01" JC ABRT FROM GT THRU 
0277 23 INX H 
0278 C5 PUSH B 
0279 EB XCH& 
027A E3 XTHL 
027B CD 08 0011 CALL NulS LEADER 
027E 7B OLEl MOV A.E 
027F B2 ORA 0 
0280 28 42 JRZ OLE~ JMP IF DE ZERO 
0282 01 00 18 LXI b.18 QOH 18 PER RECORD. ZERO CHECKSUM 
0285 7B MOV A.E 
028~ 98 SBB B 
0287 7A MOV A.O 
0288 99 SBB C 
0289 30 01 JRNl OLE2 DE GT 18H 
028B 43 HOII 8te DE LT 18H 
028C 3E 00 OLE2 MVI A.QOH 
028E CD 14 00" CALL O'AT OUTPUT CR 
0291 3E OA MVI A.OAH 
0293 CD 14 DO" CALL OFAT OUTPUT LF 
0296 3E 00 MVI A.OO 
0298 CD 14 DO" CALL OFAT OUTPUT NULL 
029B 3E 3A MVI At t : • 

0290 CD 14 DO" CALL OFAT CUE 
02AO 78 MOV Ate 
OZA1 CO AD 00" CALL 0"''''6 LCNCTH 
02A4 7C HOV A.H 
02A5 CD AD 00" CALL OFAS HIGH ADDRESS 
02A8 70 MOV A.L 
02A9 CO AD 00" CALL OFAS LOW ADDRESS 
02AC 04 INR B 
02AO 05 UCIl B 
02AE 28 lB JRZ alES JP1P END of FILE 
02BO AF xRA A 
02Bl CO AD DO" CALL OFAS TYPE 00 RECORD 
02B4 7E OLE3 HOV AtM GET IT 
02B5 CD AD DO" CALL OFAS OUTPUT IT 
02B8 23 INJ( H NEXT 
02B9 lB DCX 0 
02BA 10 F8 OJNZ OLE3 JMP NOT DONE 
02BC 79 HOV Ate 
02BD EO .. NEG 
02BF CD AD DO" CALL. OFAS CHECKSUP1 
02C2 18 BA .JR OLE1 AGAIN 
02e .. El OLE4 POP H 
02C5 70 MOV A.L 
02C6 A4 ANA H 
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02 C7 
02C8 
02C9 
02CB 
02CE 

02CF 
0201 
020" 
0207 
0209 
020B 
0200 

02DE 
02(1 
02[3 
02E6 
02[7 
02E8 
02EA 
02[0 
02FO 
02F3 
02F5 
02F7 
02FA 
02FC 
02FO 
02FF 
0302 
0303 
0306 
0309 
030B 
0300 

0310 
0312 
0313 
0 315 
0318 
031A 
031B 
0310 
031F 
0320 
0322 
0323 
0325 

0326 
0329 
032C 
032E 
0331 

3C 
C8 
18 Cl 
CO 08 AD" 
C9 

FE "9 
(2 1C 03 11 

CD 14 01" 
FE "C 
28 "B 
FE "2 
co 

CO 62 0 1" 
38 07 
CD &1 01" 
7B 
82 
20 03 
11 FF FF 
01 FF 0" 
CO 7'+ 0011 
20 F8 
1 0 F9 
CO 7'+ 00" 
28 F8 
"7 
3E 07 
CD 2C AD" 
78 
CO 9E 00 11 
CU 14 00" 
20 F8 
06 01 
ro 7U 00 " 

28 00 
"F 
3E FF 
CO 'JE DO" 
10 F9 
79 
OE FF 
18 E" 
0" 
3E 08 
B8 
20 E8 
C9 

CD 62 01" 
11 00 00 
38 03 
(3 AD 01" 
19 

r MGE 9 

I t~R A 
RZ NO EOF 
" R 0L£2 bO OUTPUT EOF 

OL[5 CALL NULS TRAILER 
RET 

- I NPU T ROuTINES 
INTT CP I 'I' 

JNZ vERT 
CALL bTCC GET SECOND COMMAND 
CP I IL' 
JRZ IL 
CPI 'B' 
RNZ GAH BA G[ 

_INP UT BINARY ~OUTIN[ 

IS CALL PAR~l GET LOAD ADDRESS 
~RC I8EO JMP NO STOP ADDRESS 
CALL PARD GET STOP ADDRESS 
MOV AtE 
ORA 0 
"RNi IBEl 

1eEO LXI O,OFFF FH NO STO P 
IBE1 LXI B.O"F FH CUE 
I B[ 2 CALL IFec 

JRNZ I BEl 
OJNZ IBE 2 FIND" CUE WDRDS 

IBU CA LL IFCC 
JkZ IBE3 LOOP TILL NO CUE WORDS 
Mav etA 
MV l A,7H BELL 
CALL OCC DING 
MOV AlB 

IBE5 CALL STRT STORE IT 
CALL IFCC GE T ONE 
"R NZ 18E5 LOOP NOT FFH 
MvI B, l ONE FFH FOUND 

TD IL' CALL J~CC CCT ANOTtu:n 

JRZ 18[8 MORE FFH 
MOV etA SAVE NON FFH 

18£7 r-IVI A.QF F H 
CALL STRT 
DJNi 18E7 STORE THE FFH WORDS 
MOV Ate 
MVI CtOFFt! 
JR 18£5 GO STO RE NON FFH 

18EB INR B COUNT FFH WOKOS 
MVI A,BH 
CMP B 8 YET? 
~RNZ I8E& ~MP NO 
RET YES 

-INPUT LOADER FORM AT 
IL CALL PARH GET START ADDRESS 

LXI 0.0 
",JRC ILEl 
JMP ABRT CHG TO CALL PARD FOR REL 

ILEl DAD 0 
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0332 
0333 
0335 
0338 
033A 
033C 
033E 
033F 
0342 
0343 
03~6 

03'+7 
03'+04 
0348 
034C 
0340 
03"[ 
0350 
0352 
0353 
0355 
0356 
0359 
035A 
0350 
0360 
0363 
0665 
0366 
0368 
0368 
036C 
036F 
0371 
0372 
037'+ 
0377 
0379 

037C 
037E 
0380 
0383 
0386 
0389 
Q38A 
0388 
038C 
0380 
038E 
038F 
0391 
0392 
0393 
0396 

E5 
FD [1 
CO 1 .. 00" 
E6 7E 
06 3A 
20 F7 
4F 
CO 79 DO" 
47 
CD 79 00" 
67 
CO 79 00" 
6F 
04 
05 
C8 
FD E5 
DO [1 

EB 
DO 19 
E8 
CO 79 AD" 
30 
CA AD 01" 
co 79 AD" 
00 77 00 
DO 23 
05 
20 F5 
co 11.J DO" 
47 
CD ae 0011 
30 03 
7. 
18 C4 
CD 7C 00" 
28 Be 
(3 AD 01" 

FE 56 
20 lE 
CO 62 01" 
CO 67 01" 
CO 26 00" 
7E 
H 
2F 
77 
AE 
70 
28 07 
05 
C5 
CO EO 01" 
(1 
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PUSH H 
POP Y 

ILE2 CAll IFtC LOOK FOR CUE 
ILU ANI 7EH 

SUI • P 
JRNZ ILE2 
MOV C.A ZERO CHECKSUM 
CALL GTFB 
MOV e,A LENGTH 
CALL GTFB 
MOV H.A HIGH ADDRESS 
CALL GTFB 
Mav L.A LOW ADDRESS 
INR B 
OCR 8 
RZ EOF 
PUSH Y 
POP X 
xCHG 
DADX 0 
xCHG X=STORE ADDRESS 
CALL GTFB GET RECORD TypE 
OCR A 
JZ ABRT REL LD JMP OFF 

LDAB CALL GTFH GET DATA BYTE 
MOV MX,A STORE IT 
lNX X S[T FOH NEXT 
OCR H UPD ATE COUNT 
JHNl LOAS AGAIN IF MORE 

CK~M CALL l FCC GET CHECKSUM 
MOV B,A SAVE IT 
CALL HEx TEST FOR CHECKSUM 
JRNZ CKSl JMP FOR CHECKSUM 
,.,0\1 A.B 
JR lLE3 NO CHECKSWM 

CKSI CALL GFBl GET REST OF suM 
JRZ IL[2 ...IMP OK 
..IMP ABRT CHECKSUM ERROR 

*VERIFY ROUTINE 
VEkT CP I 'V' 

v 

Vi 

JR NI SERT 
CALL PAHH 
CALL PAfI,O 
CALL CONT 
MOV A.,., 
MOV B.A 
CMA 
MOV M, A 
xRA M 
MOV Ph B 

GET FROM 
GET TO 
ENOUGH? 

JRZ V2 ..IMP OK 
PUSH 0 
PUSH B 
CALL MEl M ROUTINE ENTRy 
POP B 

~. 
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0397 01 POP 0 
0398 CD A7 00" V2 CALL HG TD 
039~ 30 E9 JRNC Vl J MP NOT DONE 
0390 C9 RET 

*SEAkCH ROU TINE 
039E FE 53 SERT CPI • S • 
03A O 20 16 JRNZ HEXT 
03A2 CO 62 01" S CAll PARH GET FROM 
03A5 CD 70 01 11 CALL PARC GET TO 
03A8 01 00 00 S£1 LXI BtC 8 US ED 8Y M ROUTINE 
03A8 78 Mev AtE SEARCH IN E 
03AC ED 81 CPIR LOOk FOR IT 
03A[ EO RPO RLT NONE FOUND 
03AF 28 OCX H STOPS ONE HIGHER 
0380 05 PUSH 0 $AVl 0 
0381 CD EO 0111 CALL MEl ~ ROUTINE ENTRy 
0380 01 POP 0 UNS AVE 0 
0385 23 INX H Sl T HL FOR NExT 
038b 18 FO .JR SE l A(,AIN 

*HEXIOECIMAL RO UTINE 
0388 FE 08 HEXT CPI • H • 
038A 20 18 JRNi: RE LT 
038C CO SA 01" H CALL PAF T GET TWO NUM8ERS 
03BF E5 PUSH H SAV E FIRST 
03CO 09 DAU 8 AlID THEM 

""" 03Cl CD ~F 01" CALL 0[2S 
, 03C~ CD lU 01 " CALL OCHL OUTPUT SUM 

03C7 C5 PUSH B 
03C8 E1 POP H 
03C9 Cl POP & 
03CA 87 ORA A ZERO CY 
03C8 ED ~2 SBC 8 SUti TRACT THEM 
03CD CD OB 01" CA LL OCl C 
0300 CD 18 0111 CALL OCHL OU TPUT DIFFERENCE 
0303 C9 RE T 

.R~LOCAT~ RQ UTI Nf 
03D~ FE 52 RELl CPI • R • 
0306 20 22 J RNi TOPT 
0308 CD 5A 01" R CAL L PAFT GET FROM THRU 
0308 OA AO 0111 Rn JC ABORT NO TO 
030E CO 67 01" CALL PARD GE T TO 
03£1 87 ORA A lERO CY 
03E2 EO 02 sec B NO . LOCATIONS 
03E~ 38 F5 JRC REI ABORT ON FROM GT TO 
03E6 C5 PUSH B 
03E7 E3 XTHL 
03[8 C1 POP B 
03[1Ij CO A6 00" CALL HOVD 
03EC 38 08 JRC RE2 MOVE FORWARD 
03EE 09 OAO 8 

""" 
03EF E8 XCHG , 03FO 09 DAD 8 
03Fl E8 XCHG 
03F2 03 INX 8 
03F3 EO B8 LDOR MOVE REVERSE 
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03F5 C9 RET 
03F6 03 RE2 INX 6 FORWARD 
03F7 ED 60 LDIH 
03F9 C9 RET 

.rop MEMORY JUMP OFF 
03FA FE 5~ TOPT CPI or • 
03FC CA F5 DO" JZ TOPP 
03FF C9 RET ILLEGAL COMMA ND 

<REPLACE ABOVE RET WITH NEXT ROUTINE 
*WHlN EX PANDING 


