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Overview

The Varix Corpcraticn Omni-Programmer prcduct line is a ccmbinaticn cf
hardware and scftware which is designed to generate the necessary contrcl
vocltages tc place data intc programmable integrated circuits. The hardware
manipulates the currents and voltages for the creation of prcgramming
waveforms and the software contrcls the sequence cf hardware events required
for chip programming. Since the hardware has no chip dependent circuitry in
it, it remains unchanged while scoftware configures the sccket pins
appropriately for the targeted programmable device. The software runs on a
microcomputer and issues commands tc the Omni-Prcgrammer hardware via a high
speed parallel interface. During the programming process, the microcomputer
must be 100%Z dedicated tc the programming functicn since much cof the
critical algorithm +timing is controlled by instruction timing. When nct
invclved in prcgramming, the attached ccmputer is available for data dcwn
load and up load to larger computers, data printing, or general develcpment
activities.

There are twc major categcries of programmable integrated circuits -- read
only memory (ROM) and programmable logic devices (PLD). ROM's represent the
larger group and use cne of twc data storage techniques: fuse 1link, in
which a tiny fuse inside the chip is destroyed when data is inserted and
left intact ctherwise; and charge stcrage, in which a small capacitcr cn the
chip is either charged or discharged to represent the binary state of each
bit. There are four technclcgies generally used tc manufacture programmable
integrated circuits. They are TTL bipolar, NMOS, CMOS, and ECL.

TTL bipclar is the cldest cf the technolcgies and uses fuse link techniques
for storing data. TT1 bipclar's cnly advantage is high speed. The chips
using this technoclcgy use a lot cof power and are fairly expensive compared
to MOS. - NMOS is the highest density technology, is fairly low power, and is
inexpensive. Charge storage technclcgy is always used. Up tc 512,000 bits
can be put on a single chip with today's technology. EPROMs and EEPROMs are
in this group. The greatest disadvantage of NMOS is its low speed. CMOS is
similar to NMOS but is extremely low power. It uses either charge storage
or fuse link technclcgy tends to be fairly expensive and ranges from slcw tc
fairly fast. The most rapid new developments are in this area. ECL is an
infrequently wused technclcgy reserved for those applicaticns in which
blazing speed is the only consideration. They are fuse link devices which
eat power, stcre only small amcunts cf data, and are excrbitantly expensive.
Still, they coffer a 10 times speed improvement over cther device types.

While the major use c¢f ROM devices is the permanent stocrage of data, PLD's
are oriented toward the control of data flow. The data storage elements in
a PLD are typically configured in a pattern tc replace logic devices in a
circuit board. Ccnsequently, PLD's are always fuse link devices and are
generally TTL bipclar technclcgy. There is cngcing develcpment cf PLD's in
CMOS, ECL, and charge storage (EEPLA) devices, but ncne are currently in
producticn.
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Overview con't.

Due tc the large number of prcgrammable devices available cn the market
Varix has divided them into categories delineated by functicn and technclcgy
type. Each cof these categcries is called a license device grcup (LDG).
There are currently 10 LDG's in the Omni prcduct line.

The Omni-Prcgrammer 1is designed tc¢ prcgram the entire universe cf
programmable devices through scftware progranms. These prcgrams  are
ordinarily supplied by Varix Ccrpcratiocn, but they can be written by the
user if sc desired. Guidance on user written programming algcrithms is in
the user mcdificaticn secticn of this manual. There is an cccasicnal device
whose required voltages are cutside the specificaticns of the Omni-
Programmer which are detailed in section 3, in which case the device cannct
be programmed. Varix is committed to providing the scftware necessary for
almcst all standard prcducticn devices in the mcst timely manner pcssible.

This manual provides the infcormation necessary to mcdify that scftware, pcrt
Omni-Prcgrammer tc a new micrcccmputer, and trcuble shoct the Omni scftware
cr hardware if prcblems shculd arise.
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Overview con't.

Prcgrammable Devices By Catagory:

Varix
Software

LDGO1

LDGOZ2

LDGO3

LDGO4

LDGO5

LDGO6

LDGO7

LDGO8

LDGO9

LDG10
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Description

EPROMs (UV erasable prcgrammable
read only memory) most common,
highest density, low speed

TTL Bipolar PROMs
High speed, medium density

TTL Bipolary PROMs (Current pro-
grammed) same as LDGO2 except
current is used for programming
the fuses with data

Obsclete Devices

These devices have been discon-
tinued by the manufacturer for
new designs

Microprocessors

These are really standard Micro-
processor chips with scme EPROM
or EEPROM on board

PALs (programmable array logic)
a small scale, limited PLD

PLAs (prcgrammable lcgic arrays)
General PLDs plus a few special
application units like program-
mable multiplexors

CMOS

EAROMs (electrically alterable
read cnly memory) special byte
by byte alterable devices

EEPROMs (electrically erasable
ROM) can be erased and repro-
grammed electrically

Omni-Prcgrammer Technical Manual
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NMOS

TTL Bipclar

TTL Bipolar

All Types

NMOS
CMOS

TTL Bipclar

TTL Bipclar

CMOS

NMOS

NMOS
CMOS

Stcrage
Mechanism

Charge
Storage

Fuse Link

Fuse Link

A1l Types

Charge
Sterage

Fuse Link

Fuse Link

Charge Stcrage
Fuse Link

Charge
Storage

Charge
Steorage
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Theory cof Operations

Hardware

The Omni-Programmer 1is a dumb bcx whese purpese is tc  wvrovide
controlled voltages and currents tc the pins of an integrated circuit
under test. All of the level settings, ramp rates, pulse widths, and
durations of voltages are contrclled in real time by the software in
the attached micrcccmputer.

There are three prcgrammable vcltage supplies in the Omni whese
cutput voltage can be selectively set by software. Their current limit
can alsc be contrclled. There are 256 vcltage steps and 256 current
steps for each of the three supplies. The supplies are referred tc as
vl, v2, and vVv3. The current being delivered by each supply can be
measured in steps of 256. -An 8 bit D/A converter is used tc adjust the
vcltage + current 1limit on each supply. Current measurement 1is
accomplished by comparing a variable threshhcld voltage against the
vcltage drcp cof a series resistcr in each power supply circuit. In
addition to the three vcoltages, any pin can be set tc TTL high cr TTL
low.

The three power supply voltages are multiplexed tc¢ varicus pins cn the
programming scckets and are selectively enabled with  transistor
switches. Fach switch is contrclled by a bit from an cctal latch c¢n
the Omni logic board. Voltage contrcl bits on the Omni lcgic board are
arranged as an array cf sixteen 8 bit cutput ports and six 8 bit input
perts. Voltage and current D/As, LEDs, and contrcl bits are contained
in the balance c¢f the I/0 pcrts. In all, 32 I/0 pcrts are assigned tc
an SP0300 Omni~-Procgrammer, 20 for output, 8 for input.

The interface Dbetween the Omni-Prcgrammer and its  attached
micrccomputer 1is designed to allow several configuraticns sc¢ that it
can be readily adapted thrcugh cable wiring tc mcst easily match the
microcomputer. Basically, there is an 8 bit address, 8 bits cf data
cut, 8 bits cf data in, ccntrcl lines, and grocund reference in the
cable. These buses can be run separately, requiring 16 bits cf cutput,
8 bits c¢f input and cnly cne strcbe tc indicate when the next data
transfer should be made. The input data in this mode will
asynchrcncusly represent the data frcm the input pcrt selected by the
address bus. At the other extreme, the entire bus may be multiplexed
on 8 data lines. In this case, an address strcbe is used tc indicate
valid address cn the bus, a data strobe is used tc indicate valid data,
and an input strcbe is used tc turn the bus arcund for reading. Becth
the address and data are latched by the Omni in this configuration.
NOTE: due +tc the high data transfer rates required for real time
manipulaticns cf vcltages con pins, it is impractical tc use any kind of
serial interface scheme. The required transfer rate exceeds 1 Mbaud.

03/01/84 Omni-Programmer Technical Manual Release 1.0



Thecry cf Operaticns ccn't.
Software

The software fcr the Omni-Prcgrammer runs exclusively cn the attached
micrcccmputer. With the excepticn of critical timing code, it 1is
written in the high level language "C" tc prcmcte pcrtability from cne
micrccomputer tc ancther. The scftware is divided intc three secticns:

One: the hardware interface 1is 1000 bytes c¢f assembly
language code which communicates between the
micrcccmputer/Omni  hardware and the scftware. Only this
section is mcdified when pcrting Omni frcm cne micrccomputer
tc ancther sc lcng as bcth are using the same micrcprccesscr
and cperating system.

Twe, the prcgrémming algcrithm is 4000 bytes cf "C" and
assembler which creates the wavefrcms and contrcls the
prcgramming algcrithm for the device being programmed.

Three, the wuser interface is 52,000 bytes cf "C" ccde which
generates the displays, accepts and executes user ccmmands,
and handles all system functicns.

Both the hardware interface and prcgramming algcrithm scftware can be
modified by the user. Techniques for dcing this are described in the
user mcdificaticn secticn. Ccmmunicaticns between the varicus mcdules
is achieved thrcugh fixed jump vectcrs and status words in each mcdule.
This allcws each mcdule tc cperate entirely cn its cwn and cffers nc
restricticns on what language the mcdule is written in sc long as it
adheres tc the fixed interface specificaticns.

In additiocn +tc the actual programming ccde, there are a group cf
special utilities which enhance the prcgramming envirchment. Onni ccmm
supports communicaticns between the micrccomputer and a hcest machine sc
that chip data can be received frem a remcte scurce. Mcnclithic
Memory's PALASM allcws the creaticn of prcgrammable Ilcgic device
patterns frcm Beclean lcgic equaticns. Statistics prints histcrical
infermation cn Omni programming activity. BW cffers diagncstic testing
on the hardware.

One of the majcr advantages cf the Varix Omni-Prcgrammer 1is the
flexibility it gives the wuser in writing scftware -- either as

utilities, o¢r as part c¢f the prcgramming envircnment, tc manage the
prcgramming process for maximum efficiency.

03/01/84 Omni-Prcgranmer Technical Manual Release 1.0
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Specificaticns

Hardware Interface Specificaticns

The I/0 port is sent via the address bus from the micrccomputer. The
data cn the data bus is used tc select bits within the I/0 pcrt. The
output pcrts are divided intc primary, seccndary, and auxiliary ports.
The primary pcrts are assigned cne bit per sccket pin where that bit
indicates a reset condition (zerc volts) when lcw ("0") and scme
pcsitive vcltage when high ("1").  The seccndary perts contrcl which
voltage is active when a primary port bit is high. In the absence of a
seccndary pcrt for a particular pin, the high state creates a lcgic
level "1" on the sccket thrcugh a 10K pull-up resistor tc 5v. This 10K
resistcr alsc provides the pull-up for cpen ccllectcr cutput devices.
The state in which the 10K resistor to 5v is active is called the
"disable" ccnditicn. Any cutput pin frcm a chip shculd be "disabled"
pricr to reading data fcr it.

The seccndary pcrts assign either cne cr twc bits tc a sccket pin
depending cn how many voltages are available for that pin. In the case
cf a single seccndary bit, a "O" indicates disable ccnditicn and ™"
selects a voltage (typically v2). In the twc bit deccde case, 00 is
disable, 01 is v1, 10 is v2, and 11 is either v3 cr clk. The clk is a
3MHz driven square wave for use on micrcoprocesscr chips.

The auxiliary pcrts are D/A data, LED ccntrcl, and calibraticn lcgic
contrcl. The read ports read the state (O cr 1) of each pin as
compared tc the threshcld vcltage. Ccnsequently, the actual vcltage
on a pin can be determined with .118 vclts by adjusting the threshcld
voltage until a transiticn cccurs cn the relevant pin.

03/01/84 Omni-Programmer Technical Manual Release 1.0
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Specificaticns Hardware Interface Specificaticns ccn't.

Write Ports (primary)

48 28 24
I1/0 Port Bit Logic Level Pin Pin Pin
0 1
00 0 Reset ® 21 11 14
1 Reset * 22 12 13
2 Reset ® 23 13 15
3 Reset * 25 15 11
4 Reset * 26 16 17
5 Reset * 27 17 19
6 Reset * 28 18 16
7 Reset * 29 19 3
01 0 Reset * 20 10 10
1 Reset * 19 9 9
2 Reset * 18 8 18
3 Reset * 17 7 7
4 Reset * 16 6 6
5 Reset * 15 5 5
6 Reset * 14 4 4
7 Reset * 13 24 2
02 0 Reset * 35
1 Reset * 34 28
2 Reset ¥ 31 21 23
3 Reset #* 33 27 1
4 Reset * 12 23
5 Reset * 36 25 22
6 Reset * 37
7 Reset * 30 20 8
03 0 - Reset Disable 5
1 Reset * 6
2 Reset # 7
3 Reset Disable 8
A Reset *® 9
5 Reset Disable 10
6 Reset * 44, 2 21
7 NOT USED

NOTE: * - pin centrclled by seccndary I/0 pcrt with ccrrespcnding pin #
shown on the following pages.
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Specifications

Hardware Interface Specifications ccn't.

I/0 Port Bit
04 0
1
2
3
4
5
6
7
05 0
1
2
3
4
5
6
7
06 NOT USED
07 NOT USED
08 0
]
2
3
4
5
6
7
09 0
1
2
3
4
5
6
7
NOTE:

If pin is "RESET", logic level here is don't care.

03/01/84

Write Ports

(primary)

Logic Level

0

Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset

Reset
Reset
Reset
Reset
Reset
Reset
Reset
Reset

Write Ports (seccndary)

Disable
Disable
Disable
Disable
Disable
Disable
Disable
Disable

Disable
Disable
Disable
Disable
Disable
Disable
Disable
Disable

Omni-Programmer Technical Manual
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1
Disable
Disable
Disable
Disable
Disable

PP (O X

Disable
Disable
Disable
*
Disable
Disable
Disable
Disable

clk
clk
v2
v2
v2
v2
v3
v3

V2
v
v2
V2
v2
V2
vR
VR

48

Pin

43
42
41
40
39
1
38
32

45
46
47
48

1
2
3
4

6
7
9
35
32
37
38
48

3
18
17
16
15
14
34
12

28
Pin

22

26

N D
W oo~ ONT 00— W = o

NN

24

Pin

20

R4

R4
23

-
LSOV~ 00
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Specifications Hardware Interface Specifications con't.

Write Ports (seccndary)

48 28 R/
I/0 Port Bit Logic Level Pin Pin Pin
© ol 1 11
0A 1, O Disable v1 vR NC 21 11 14
3, 2 Disable v v2 NC 22 12 13
5y 4 Disable v1 v2 CLK 23 13 15
7, 6 Disable v v2 v3 25 15 11
Ob 1, 0 Disable V1 v2 NC 26 16 17
3, 2 Disable w1 v2 NC 27 17 19
5, 4 Disable v1 v2 NC 28 18 16
7, 6 Disable V1 v2 NC 29 19 3
oC 1, O Disable v1 1.5 v2 v3 11 22 20
3, 2 Disable V1 v2 NC 20 10 10
5, 4 Disable w1 v2 NC 19 9 9
7, 6 Disable v vR NC 30 20 8
OD 1, 0 Disable v1 v2 -5v 33 27 1
3, 2 Disable NC VR v3 36 25 22
5, 4 Disable NC v2 v3 44 2 21
7, 6 Disable v1 v2 NC 13 24 2
NOTE: If pin is reset, logic levels are don't care.
NC - Nc ccnnecticn (effect is diable).
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Specificaticns

I/0 Port

OE
OF
10
11
12
13
14
15
16

Bits

NOT USED
NOT USED
0-7
0-7

0-7

0-7

0-7

o W, W

03/01/84

vl
v2
v3

vl

v2

Hardware Interface Specificaticns con't.

Write Ports

Voltage Set
Voltage Set
Voltage Set
Current Limit Set

Current Limit Set

Threshold Set

LED

LED

LED

LED

LED

LED

"1 n

"1 n

48 Pin Sccket ("D" = ON)
28 Pin Sccket
24 Pin Sccket
"Connected"
"Programming"
"Errcr"
vl Current Lcad Enable

v2 Current Locad Enable

Omni-Prcgrammer Technical Manual
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Specifications

I/0 Port

0

Hardware Interfact Specificaticns con't.

Read Ports
48 28 24,
Bit Pin Pin Pin
0 21 11 14
1 22 12 13
2 23 13 15
3 25 15 11
4 26 16 17
5 27 17 19
6 28 18 16
7 29 19 3
0 20 10 10
1 19 9 9
2 18 8 8
3 17 7 7
4 16 6 6
5 15 5 5
6 14 4 4
7 13 R4 2
0 35
1 34 28
2 31 21 23
3 33 27 1
4 12 23
5 36 25 22
6 37
7 30 20 8
0 5
1 6
2 7
3 8
4 9
5 10
6 44, 2 21
7 GND GND GND
0 43
1 4R
2 41
3 40
4 39
5 " 22 20
6 38 1
7 32 26
03/01/84 Omni-Programmer Technical Manual
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Specificaticns Hardware Interfact Specficaticns ccn't.

Read Ports ccn't.

48 28 24
1/0 Port Bit Pin Pin Pin
5 0 45
1 46
2 47
3 48 3 24
4 1
5 2
6 3
7 4
6 NOT USED
7 NOT USED
8 NOT USED
9 NOT USED
A NOT USED
B NOT USED
C NOT USED
D 0-7 Reads Prcgrammed Threshcld Set
E NOT USED
F 0 vl Current Sense
1 v2 Current Sense
2 v3 Current Sense
03/01/84 Omni-Programmer Technical Manual Release 1.0
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Specificaticns Hardware Interface Specifications con't.

Chip Map

The table on the following page shows the relationship between
the pins cn the 48 pin sccket and the pins on the cther twc
scckets. The voltages available o¢n those pins are alsc shcwn.

The first fcur cclumns ccntain pin numbers for sccket #1 (6/10").
The first column relates to a 48 pin device, the second cclumn
corresponds tc what a 40 pin device orientaticn would be in the
same socket. The next three cclumns are the assignments that are
hardware set for the pins specified. All pin # parameters are
specified relative tc the 48 pin socket.

03/01/84 Omni-Programmer Technical Manual Release 1.0
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CHIPMAP

48~ 40~ 28~ 24— Pri- 1st 2nd 28- 24~ COMMENTS
pin pin pin pin mary Alt Alt pin pin
1

2

3

4

5 1

6 2 CLK 3-MHZ
7 3 CLK 3-MHZ
8 4

9 5 V2

10 6

" 7 1 V1 v2 V3 22

12 8 2 V2 23

13 9 3 1 Al V2 2, 2
14 10 4 2 V2 L 4
15 11 5 3 .V 5 5
16 12 6 4 V2 6 6
17 13 7 5 V2 7 7
18 14 8 6 V2 8 18
19 15 9 7 V1 V2 9 9
20 16 10 8 V1 V2 10 10
21 17 1 9 Vi V2 11 14
22 18 12 10 V1 V2 12 13
23 19 13 11 V1 V2 CLK 13 15 3-MHZ
24 20 14 12 GND 14 12
25 21 15 13 V1 v2 V3 15 M
26 22 16 14 V1 V2 16 17
27 23 17 15 V1 V2 17 19
28 24 18 16 1 ' 18 16
29 25 19 17 V1 V2 19 3
30 26 20 18 V1 V2 20 8
31 27 21 19 V2 21 23
32 28 22 20 V2 26
33 29 23 21 V1 V2 -5V 27 1
34 30 24 22 Ve 2
35 3 25 23 V2

36 32 26 24 Ve V3 25 22
37 33 27 V2

38 34 28 V3 1
39 35

L0 36
41 37

42 38
43 39
44 40 V2 V3 2 21
45
46

47

48 V3 3 24

15
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PINMAP
pin reset disable set altl alt2
1 port 5 bit 4 port 5 bit 4 1
2 pert 5 bit 5 port 5 bit 5 1
3 port 5 bit 6 port 5 bit 6 1
4 port 5 bit 7 port 5 bit 7 1
5 pert 3 bit O pert 3bit O 1
6 port 3 bit 1 port 3 bit 1 1 port 3 bit 1 1
port 8bit 0 O port 8 bit 0 1
clk
7 port 3 bit 2 port 3 bit 2 1 port 3 bit 2 1
pert 8 bit 1 0 port 8 bit 1 1
clk
8 pert 3 bit 3 pert 3 bit 3 1
9 port 3 bit 4 port 3 bit 4 1 port 3 bit 4 1
pert 8 bit 2 O port 8 bit 2 1
VR
10 port 3 bit 5 port 3 bit 5 1
i port 4 bit 5 port 4 bit 5 1 port 4 bit 5 1 pert 4 bit 5 1 port 4 bit 5 1
port Cbit1 O pert Cbit 1 O port C bit 1 1 port C bit 1 1
port C bit 0 0 port C bit 0 1 port C bit 0 0 port C bit 0 1
vi/1.5 7] v3
12 port 2 bit 4 port 2 bit 4 1 port 2 bit 4 1
port 9 bit 7 O port 9 bit 7 1
VR
13 port 1 bit 7 port 1 bit 7 1 port 1 bit 7 1 port 1 bit 7 1
pert D bit 7 0 pert D bit 7 0 port D bit 7 1
port D bit 6 0 port D bit 6 1 port D bit 6 0
v V2
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pin reset disable set altl alt2
14 port 1 bit 6 port 1 bit 6 1 port 1 bit 6 1
port 9 bit 5 0 pert 9 bit 5 1
v2
15 port 1 bit 5 port 1 bit 5 1 port 1 bit 5 1
port 9 bit 4 O port 9 bit 4 1
VR
16 port 1 bit 4 port 1 bit 4 1 port 1 bit 4 1
port 9 bit 3 0 port 9 bit 3 1
v2
17 port 1 bit 3 port 1 bit 3 1 port 1 bit 3 1
prt 9bit2 O pert 9 bit 2 1
V2
18 port 1 bit 2 port 1 bit 2 1 port 1 bit 2 1
prt 9bit 1 O port 9 bit 1 1
VR
19 port 1 bit 1 port 1 bit 1 1 port 1 bit 1 1 port 1 bit 1 1
port C bit 5 0 prt C bit 5 O port C bit 5 1
port Cbit 4 O port C bit 4 1 port Cbit 4 O
\ V2
20 pert 1 bit O pert 1 bit O 1 port 1 bit O 1 port 1 bit O 1
port C bit 3 0 port C bit 3 0 port C bit 3 1
port G bit 2 0 pert C bit 2 1 port C bit 2 0
vl v2
21 port O bit O port O bit O 1 port O bit O 1 port O bit O 1
port Abit 1 O port Abit1 O pert A bit 1 1
part Abit 0 O port A bit O 1 port Abit O O
vl V2
2 port O bit 1 port 0 bit 1 1 port O bit 1 1 port O bit 1 1
port Abit 3 0 port A bit 3 0 port A bit 3 1
pert Abit2 O pert A bit 2 1 prt Abit2 O
vl v2
23 port O bit 2 port 0 bit 2 1 port O bit 2 1 pert O bit 2 1 port O bit 2 1
port A bit 5 0 port A bit 5 0 port A bit 5 1 port A bit 5 1
port A bit 4 0 pert A bit 4 1 port A bit 4 0 port A bit 4 1
vl V2 clk
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0°1 asealay

pin reset disable set altl alt2
2 port 3 bit 7
greund
25 poert O bit 3 port 0 bit 3 1 pert 0 bit 3 1 pert O bit 3 port O bit 3 1
pert Abit 7 O pert A bit 7 0O port A bit 7 port A bit 7 1
port Abit 6 O port A bit 6 1 port A bit 6 port A bit 6 1
vl v2 v3
% port O bit 4 pert O bit 4 1 port O bit 4 1 port O bit 4
pert Bbit 1 O port Bbit 1 0 pert B bit 1
port Bbit 0 O pert B bit O 1 pert Bbit 0 O
vl VR
27 pert O bit 5 port O bit 5 1 port O bit 5 1 pert O bit 5
port Bbhit 3 0 pert Bbit 3 0 pert B bit 3
port B bit 2 0 port B bit 2 1 port B bit 2
vl VR
23 port O bit 6 pert O bit 6 1 pert O bit 6 1 pert O bit 6
port B bit 5 0 port B bit 5 0 port B bit 5
port Bbit 4 O port B bit 4 1 port B bit 4
vl VR
29 port, O bit 7 port 0 bit 7 1 port 0 bit 7 1 port 0 bit 7
port Bbit 7 O pert Bbit 7 O pert B bit 7
pert Bbit 6 0 port B bit 6 1 port B bit 6
vl R
30 port 2 bit 7 port 2 bit 7 1 pert 2 bit 7 1 pert 2 bit 7
pert Cbit 7 O pert Cbit 7 O pert C bit 7
por'beit6 0 porthité‘l porthité 0
vl VR
31 port 2bit2 0 port 2 bit 2 1 port 2 bit 2 1
prt 9 bit 0 O pert 9 bit 0 1
v2
R pert 4 bit 7 O port 4 bit 7 1 port 4 bit 7 1
port 8 bit 4 O port 8 bit 4 1
v2
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pin reset disable set altl alt2
3 port 2 bit 3 port 2 bit 3 1 port 2 bit 3 port 2 bit 3 1 port 2 bit 3 1
port Dbit 1 0 pert D bit 1 pert D bit 1 1 port D bit 1 1
pert Dbit 0O O port D bit O port Dbit O O port D bit 0 1
vl v2 -5
34 port 2 bit 1 pert 2 bit 1 1 port 2 bit 1
port 9 bit 6 O pert 9 bit 6
R
35 port 2 bit 0 pert 2 bit 0 1 pert 2 bit 0
port 8 bit 3 0 port 8 bit 3
v2
% pert 2 bit 5 port 2 bit 5 1 port 2 bit 5 1 port 2 bit 5 1
port D bit 3 O port D bit 3 1 port D bit 3 1
port Dbit 2 O port Dbit 2 O port D bit 2 1
VR v3
37 port 2 bit 6 port 2 bit 6 1 port 2 bit 6
port 8 bit 5 0 pert 8 bit 5
VR
33 port 4 bit 6 pert 4 bit 6 1 port 4 bit 6
port 8 bit 6 O port 8 bit 6
v3
9 port 4 bit 4 port 4 bit 4 1
40 port 4 bit 3 port 4 bit 3 1
A port 4 bit 2 port 4 bit 2 1
4R port 4 bit 1 pert 4 bit 1 1
i3 port 4 bit 0 port 4 bit 0 1
L port3bit6 port 3 bit 6 1 port3bit6 1 port 3 bit 6 1
prtDbit 5 O pert D bit 5 1 pert D bit 5 1
port Dbit 4 O pozrtDbitAO po}rtDbitA 1
v Vv
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pin reset disable set - altl alt?2
45 pert 5 bit O port 5 bit 0 1
7 pert 5 bit 1 port 5 bit 1 1
47 pert 5 bit 2 port 5 bit 2 1
/8 port 5 bit 3 port 5 bit 3 1 port 5 bit 3 1
pert 8 bit 7 O port 8 bit 7 1
v3
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Specifications con't.

Hardware Interface Specifications

Interface
min nax
Strobe pulse widths (address,data) 100
Data in stable .3 1
Data setup time 100
Data hold time 10
Delay from data into output strobe 100
03/01/84 Omni-Prcgrammer Technical Manual
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units

nanoseconds
microseconds
nanoseconds
nanoseconds

nancseconds

Release 1.0



Specifications

Software Interface Specification

Under the OMNI operating system, memory is allocated as follows:
0103H thru 0502H Hardware Control Code (HCC)

0503H thru 1602H Programming Algorithm (PA)/
User Defined PA (UDP)

1603H thru FFFFH OMNI Operating System (0S)

The Programming Algorithm 1is the software that 1is normally
loaded to program or read a desired device such as a 2716 EPROM.
It consists of a series of instructions that jump tc various
address pointers in the HCC which in turn carry out hardware set-up
and execution cperations like "set pin 11 +to vecltage 1". These
addresses are called Function Pointers. They are described in the
following paragraphs using this format: Address in hex, Function nanme,
functional description, and where applicable, range and typical default
condition for a 2716 EPROM. When a jump to a function is performed the
stack must contain appropriate information for the function: the
proper sequence would be first the function pointer address, then the
function parameter(s) (abbreviated "param #").

0103H resall

Reset all pins to initializationn state. This function causes all
pins to be reset.

0106H disall

Disable all pins; with pins in this state they can neither be written
to nor read.

03/01/84 Omni-Programmer Technical Manual Release 1.0

22



Specificaticns Software Interface Specification con't.

01091 respin

Resets +the pin number in Param 1: range of pins 1-48. Reset sets
the pin to O volts.

010CH dispin

Disables the pin number in Param 1; range of pins 1-48. Disabling a
pin sets the pin voltage to 5 volts through a 10 Kohm pullup resistor.

010FH setpin

This functicn sets the pin number in Param 1 to its primary vcltage or
clock assignment; range of pins 1-48. Pin assignments can be found
in the CHIPMAP found at the end of this secticn.

0112H altlpin
This function sets the pin number in Param 1 to its first alternate

voltage or clock assignment; range of pins 1-48 (nct all pins have
alternate conditions). Pin assignments can be found in the CHIPMAP.

0115H alt2pin
This functicn sets the pin number in Param 1 to its seccnd alternate

voltage or clock assignment; range of pins 1-48 (not all pins have
alternate conditions). Pin assignments can be fcound in the CHIPMAP.

0127H rdpin

Reads the pin number in Param 1; range of pins 1-48. A read must be
preceeded by a disable to the disired pin or the read will return what
the pin has been set to.

012AH setv1

This function sets the primary vcltage, referenced abcve, tc the
voltage determined by : .118 vclts multiplied by (X) the value in
Param 1; range of Param 1 = 0 to 255, range of voltage value=0 toc 28

volts. Default value for a 2716 is Param 1 = 226 ( 27 volts); this
value is usually not changed while programming the 2716.

03/01/84 Omni-Programmer Technical Manual Release 1.0
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Specificaticns Software Interface Specifications ccn't.

012DH setv2

This functicn works just like setvl dces. Its value may change
many times while programming a 2716 depending on the other
functions it is being used with. It is the first alternate
voltage.

0130H setv3

This functicn wcrks just like setvl and setv2 do. It is used
like setv2 while programming but may not be changed as much
because it is nct available cn many pins (see CHIPMAP). It is
the second alternate voltage. When using the alt2pin functicn
on pin 33 this vcltage sets pin 33 tc -5 volts for use with the
AMD part number 27S27.

0133H setcvl

This function sets the current limit for the primary vcltage, v1,
to the current determined by .004 amperes X the value in Param 1;
range of Param 1 = 0-255; range of current =0-1000 milliamperes.
The default condition for the 2716 is Param 1=255.

0136H Setv2

This funeticn works just 1like setcvl for the first alternate
voltage but it limits the current tc 255 milliamperes and each
increment has a value cf .001 amperes; range cf Param = 0 - 255;
range of current = 0 - 255 milliamperes. The default condition
for a 2716 is Param 1 = 255.

0139H setthr

This functicn sets the threshcld vcltage which is used while
reading a pin to determine a high or low state. It's value is
set just like setvl where each increment represents .118 vclts;
range of Param 1 = 0 - 255; range cf vcltage = 0 - 28 volts.

0145H ccnnect

This functicn is used cnly tc see if the OMNI Prcgramming Unit is
attached to the Kaypro or other controlling processor. When this
functicn is called a rcutine is started that either returns an
errcr message or returns to the control program if nc connect
prcoblems are detected.

03/01/84 Omni-Programmer Technical Manual Release 1.0
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Specifications Software Interface Specifications cen't.

014BH delay

This function creates a delay equal tc the value c¢f Param 1 X 100
microseconds. Range cf Param 1 is 0-255; range of delay is 0 tc
25500 microseccnds. This functicn is used tc ccntrcl the amcunt
of time a programming voltage is applied to a particular pin.

The ccde that becomes the UDP replaces the standard Prcgramming
Algorithm and therefcre becomes the interface between  the
Operating System and the device for which +the UDP is being
written. Thus, some precautions are necessary to ensure nc harm
is done +tc the device and that the desired functicns can be
performed by the user. Within the section of memory known as the
UDP, there are some pre-assigned lccaticns that must be left
untouched for the operating system to access them properly. The
UDP can be lccked at as having three secticns as follcows:

0503H thru 0512H Setup Conditions
0513H thru 051FH Device Type Definiticn
0520H thru 0520H User Written Program Algorithm

The setup conditicns are spaces in memory that set up the device
for initialization, reading, writing, error reporting and
configuraticn as fcllows:

0503H devsetup (chip index)

0506H devread (chip start address, memcry start address,
count)

0509H devwrite (chip start address, memcry start address,
count)

050CH errcr ccondition ccde reporting

050EH error condition address

The jumps to these addresses are done by the 0S; they are
filled by the 0SS from inputs to prompt the user answers cn

initialization. The parameters will be lcaded cntc the stack in
the order listed (paraml, param?2, param3).

03/01/84 Omni-Programmer Technical Manual Release 1.0
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Specificaticns Scftware Interface Specifications ccn't.

The next three bytes are alsc filled by the OS.

0510H number of pinns on device (24 for 2714)
0511H sccket used for this device (1=6/10", 2=4/10", 3=3/10")
0512H device type (1=PROM, 2=PLA, 3=PGA, 4=PAL)

The secticn that begins with 0513H varies in length and interpre-
tation by device type. For PROMs and addresses ccontain the
follcwing informaticn:

0513H promlen Max number of words to be addressed (for 2716-2048)
0515H promwid Word length (2716 word length = 8 bits)
0517H promblk Initial state cof bits (OFFH fcr 2716)

For FPLAs the addresses contain the following infcrmation:

0513H plalenn Number of P-terms pcssible
0515H plaiwid Number of input bits possible
0516H placwid Number of cutput bits pcssible
0517H plabias Blank state of output bias
0518H plaand Blank state c¢f AND matrix
0519H placr Blank state ¢f OR matrix
051AH plaistart Starting input number

051BH placstart Starting output number

For PALs the addresses ccntain the fcllowing informaticn:

0513H palinp Number of PAL inputs

0514H palprcd Number of PAL products
0515H palbln Number cf blown links

0516H palilst Pointer tc bit array of inputs
0517H palplst Pocinter to bit array of products
0518H palblst Coordinate array of blcwn links

For FPGA (Field Programmable Gate Arrays) the addresses contain
the fcllowing information:

0513H pgalen PGA length

0515H pgawid PGA width

051x tbd to be defined

03/01/84 Omni-Prcgrammer Technical Manual Release 1.0
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Voltage Supply Circuits:

Output voltage range
Max cutput voltage
Voltage steps
Current limit (v1)
(v2)

(v3)

Current limit steps (v1)
(v2)
Current step errcr
Slew rate (v1)
(v2)
(v3)
Current sense (v1, v3)

(v2)

Socket pin switches:

Current on v2 switches

Saturation voltage change

(minimum current to max current) v2

Electrical Specifications

vl, v3

GND

Current limit on gnd switch

Slew rate
-5v circuit current

03/01/84

27

min

28

.118

.2

.1

20

Omni-Programmer Technical

max

30
30

255
1.2

1.2

250

W

.

oW A~

15

40
-100

Manual

wnits
volts
volts
volts/steps
amps
mA

amps

mA/step

mA/step

v/microsecond

v/microcsecond

v/microsecond
amps

mA

amp
amps
volts
volts
volts
mA
v/microsecond

mA
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Specificaticns

Electrical Specifications con't.

Voltage Calibration Circuit

Reference vcltage
Threshcld vcltage
Threshcld voltage

Threshcld vcltage

03/01/84

error

steps

min

9.95

max

10.05
30.1
A7

118

Omni-Programmer Technical Manual
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units

vclts

vclts

vclts/step
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Specifications

Overall Dimensions

Table space required

Mechanical Specifications

16" W x 11" D x 5" H

16" W x 14" D

Weight 8 lbs.

Operating Envircnment:
Temperature 32 - 95° F

0-35 C

Humidity 20%-807% relative
Voltage 110VAC + 10%
Power Requirements 50 watts
03/01/84 Omni-Prcgrammer Technical Manual
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User Specified Prcgramming Algcrithms

The Omni-Programmer algcrithm area is crdinarily used for lcading the scftware
algecrithm used tc prcgram a particular group cf chips. The Omni user interface
and operating system uses the index file OMNI.IDX tc find the prcgram which
shculd be lcaded intc the available algcrithm space. The available space is
cnly 4000 bytes so any user prcgram must be nc larger than that.

The wuser algcrithm can be written in any language. It must adhere tc the
scftware interfaces specified in the previous secticn, be absclute binary Z80
machine code targeted for a bettecm address c¢f 503 (Hexadecimal), and reside in a
file with the first byte cf the file being the first byte cf the prcgram. If
the filename is then placed apprcpriately in OMNI.IDX, the user algorithm will
execute when called.

Varix programming algorithms are all written in the high level language "C". In
crder tc improve the speed of programming, the innermcst lccps have cften Dbeen
replaced with assembly language assist routines. Functicns like incrementing tc
the next chip address and assembling the data cutput intc a single wcrd are
examples ¢f these situaticns.

There are twc basic apprcaches tc writing device algcrithms used by Varix
Ccrpcraticn. The first uses calls t¢ the hardware interface rcutines described
in the previcus secticn tc set each pin cn the chip in the desired manner.
EXAMPLE: Placing a 10 bit address cn the address bus cf a PROM requires a
sequence cf 10 calls tc either DISPIN cr RESPIN dependent cn whether the pin is
TTL high or TTL low. While the resulting ccde is very straight forward, it is
alsc scmewhat slcw.

The seccnd apprcach invclves a ccmbinaticn cf high level ccde and tables which
describe the chip. In the above example with a 10 bit address, a table wculd be
created which listed the chip pins making up the address bus. A single call tc
MAPWORD wculd then cause the data pattern toc be placed cn the apprcpriate pins.

Once the ccde and tables are created, the fcllcwing system sequence shculd be
used tc create the programming algcrithm.

Adcii -m -X300 Db:<filename>.c
A>m80 =b:<filename>.asm
A>180 /p:503, hprcm, b:<filename>, cmnilib/s, libe/s, b:<filename>/n/x/e
A>zsid
*¥j<{filename>.hex
*r-403
*/\c

A> SAVE 16 B:<filename>.000

03/01/84 Omni-Prcgrammer Technical Manual Release 1.0
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User Specified Programming Algorithms con't.

The link prccess (L80) will ccmplete with a message in the fcllcwing format:

[0 503 1439]

if the third number exceeds 1503, ycur prcgramming algcrithm is tcc large and
must be reduced in size.

M80 and L80 are the Z80/8080 macrc assembler and linker frcm Microcscft, Inc.
CII is the 'Aztec C Compiler from Manx Scftware Systems, Inc. ZSID 1is the
symbclic debugger frcm Digital Research, Inc.

Due to the stand alone nature of the programming algcocrithm mcdule, it is
pessible tc wuse any ccmpiler, assembler, linker sc lcng as the interface
specifications are adhered tc. A develcpment package can be purchased frcm
Varix which ccntains the develcpment scftware custcmarily used by Varix alcng
with command files. :

Once the algcrithm is written, it must be listed in the OMNI.IDX file in crder
to be invcked. The format of the file is shown on the fcllcowing page.
Typically, cnly the filename with a pcund sign in front fcllcwed by the name
(such as chip device number) with which ycu wish tc invcke the file. The name
must be preceded by a zerc, which is crdinarily used as an index intc a
programming algcrithm which may program several chips. EXAMPLE: Tc¢ invcke the
file CALIB.0OO by typing CALIBRATE under the Omni-Prcgrammer scftware add the
fcllocwing entries tc OMNI.IDX:

#CALIB.000
OCALIBRATE 3 Special ncte: all invccaticn names must use upper case
letters.

The entire OMNI.IDX file locks like:

(see fcllowing page)

03/01/84 Omni-Prcgrammer Technical Manual Release 1.0
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.
’
’
’
.
’
’
.
’
’
.
?
’
’
’

.

’

; Special

#
e

%

Omni-Prcgrammer Index File

characters are:

Family name (general device type)
User interface filename

Ccmmand table filename

¢ Perscnality mcdule filename

Comment line (blank lines are comments alsc)

—_— -—— Prcms == -

#EPROM
@OMPROM.OVR

%ZOMPROM. TBL

:OMEPRM. 000

02516 12532 42564 02716 22732 32732A 52764
:OMEPRM. 001

027128 127256

:OMEPRM. 002

068732-0
168732-1
26876/ 268766

io/5/83

H
#GANG

@OMGANG.OVR
ZOMGANG . TBL

+OMGPRM. 000
02716 12732 227324

:OMGPRM. 001
02764 127128 227256

03/01/84
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; A perscnality name is preceeded by the index (in hex) cf its mcdule
; in the perscnality file.

Gang-programmer Prems —————m—meemmmmmmmeee
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User Specified Prcgramming Algorithms ccn't.

It is wvaluable to note that the OMNI.IDX file can be mcdified by wusing any
editcr +to change the names cf the chips which must be typed in fcr prcgramming.
Suppcse, for example, that one wished to use internal 10 digit part numbers tc
identify chips. A simple change frcm 02716 12732 tc  0300-0462-001 1300-
0462-002 would cause the Intel 2716 and 2732 chips to be called up by their 10
digit number. TYcu can even put bcth forms in if desired. If ycu put:

#TEPROM. 001
02716  0300-0462-001 O2KEPROM  OA

intc ycur OMNI.IDX file, then entering any cf the fcour names, 2716, 300-0462-
001, 2KEPROM, cor A, would result in programming a 2716.

03/01/84 Omni-Prcgrammer Technical Manual Release 1.0
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User Modifications

USER SPECIFIED ALGORITHMS

User specified algorithms METHOD I:

(see following pages)

TEPROM1.C

03/01/84 Omni-Programmer Technical Manual Release 1.0
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User Modifications METHOD I Example:
Fanw e R AL RTINS th
P ludn “aooontio . hY
I#

produciion veision
i

~—
W

Setup whe funciion pointers for the hardwars interface routinss

%/

Fincluda Yasamodw . "

st oup vardiables o hold pin numbers

int (R
ing aa;
Lt vpn;
int prgm
L pdpgm ;g
int SEDGm;
int SRVDD

int el
LNt el
it V2T

LG NI

¥

alderess pLn mERs

3%
~

EST maxadidr, I% moyimum addraess pin numbar ®/

1% 2H16I20040 wildeass pins W/

chiar anapllblid = {20, 19, 18, i7, 14, 1%, 14, 13, 3%, 34, 311,
Hd 2502 address piog ¥

i, iR, 47, 1A, LG, R4, 1R DL, 34, 31, 30Y;

XOBTAZIPTIZ20 adde2ss ping o
whsy amapdlifd = {20, 19, 18, 17, 14, 1%, 14, 13, i R TS R S I
(% 25441 wddresn pios 7
chare amapdlisdl = £80, 19, 18, 47, L&, 13, 14, 13, 9%, 24, 21, 30, 2%

f% 27610 addroas pins A

har aespll181 = £20, 19, 18, i7, 1&. 1%, 14, 12,

ol ¥adrtab;

P

define voliages needed by whe wproms
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i

ke #ine
taofian
#dafina
Tdofing
Fdefine
funfioe
Fdafine

tdatfinn

int
it
KR (B
ing
int
int

it
tdntfine
hide fine
tdofing
/%

¥/

bdafine
Fdnfing

-
%

L

Faded e
e fins
drafrad e
Fadmfine
Fiferfine
Fdeding

1%

i
CHIPCHK 25
CURRVL 240
Cupnya 25

Vitew
vihivl;
vihu;
wpplul:
vppive;
upp2ul;

vpplaea,

Y o
uz
ul A

[

define the run and

RMNEUTTON 42
HEBUTTOM

de

-
i

3
9
Hé
Houo

1AM
PoEnRR
SEY3
GHTR

ST

G20
O0x10
Gx04
0202
Gx01

wanporary variables

NI3;

HATUP %

e the progranming

/%
14
14
1%
s

PG,

1k
1%
%
1%

for

cueoesgyful

K/
W/
X/
*/
K/
valie &/
maximum currant
[TER SN TH I T S TR

volis
volos
Vit lhs
volis

volis

Limi s
Timis

buttons

IS run button

/% rages

button

intervals

L3 omillisecondy
7 omillisnoonds
3.6 sacands

500 wiilisesands

® %

milld

S~ N S e

code opiimization

deveeiup Flag
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&=

rincode; IS funcwion retuarn coda
Lt

addrege, 1% chip addr

s

(I Eopracpin status Lenp

e

cldadde f% last addesss aoonsaad
Lempadidr /% wowparary address
ind

ELE
— e, M TR Mu e S L e

" % for laop iodes

Jotdata; 1% wemp for verify

=

data: 4 dota byte
Khuf far, (% pointer into dato buffer

#

*

saddr; % wewy far adde paranetoer w/
@ */
1% alangtiv; 1% dewmp for loogih paramster e

=

char ¥uaurhuf, /% sewmp for suxbuaf params

Lt Sip; /¥ current programeing ioterval %/
ine LRAR AR W I wrreor programwiog for 1 owmeseo ¥/
L% arrh; I error peogramming for 3 maasc R/
I tidevnbr = O % tamp for doevics aumbor index ¥/
int waslko; 1% widdrass bit mashk X/
ing Exared (1 % pointar to devesad fuoctian ¥/
int tadul ), /% pointer o devwrite funciion #*/
ing tdpul 3, [¥ vainter to proguerd funotion X/
int (Xed) (), /% pointer to check datva funocu. &/
1%

%oup pointer to device error number and configuration table

L2

LNt Xdevarror = 0xu0o,;
ini ¥ervadders = 0xhHon,;
CONKEF TG ¥econtiyg = w510,

deynetup - inid hardwiare saiup

antry: deavabe - the dnder suaboe of whe aprom
O - 251671271¢
Lo 2532

a -~ 2732

q - 2TH2n

A - BEAA

" R
o 2TEA

a3
omRALprogrammer nut sonnect

ar deunbr oui
of range

DK -~ an proablens

alaorithm: inditialize tho harvdeors

dasable wll ping
chock daovebr to make sursz it is in rangs

gut un the veplisges for the target eprum

mai the pirg 1o wheie sookes ntive valueg

Paturn

tovess  all ping ara disabled oo oxid
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int
int

%

%/

davsatup (cdaunbr)

devnbr;

regLater int i
int ded71é6 (),
int aw27i16 (),
int puaTis ()
int cd2716 ()
int dedd2 (),
int duw2i532 (),
int pudH3z2 (),
ing cd2532 1),
int de2782 ();
int dw2732 (),
int nua7ag (),
int ca2732 (),
int dwa2732 {);
ing dr2héed (),
ing dwlséeqa (),
int puBiéa (),
int cd25é4 (),
int dr27&4 (),
it dud764 (),
int pua7ea () ;

tdevabr = davabr;

{¥inis} (1},
(kdigall) (),
Fidlwyarear = §,;
Xorpraddrs = 0,
roncnde = QK

gatup = N0,
(¥eatovl) (CURRVIL)
{(Xsatoud) (CURRLVEZY,;

ts mnybody out thera?

pf (Y Xeonnect)y ()
¥deverror = CNCTERR,
rincoude = ERROE,

[

alae {

(ledon) (CHECTY);
(Xledoff) (PRGRAM 1 PGERR | &

wa ke sure the socket is sapiy

KT1
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I

%/

%

x/

if (rtncode s

(Rt ihe)
if (tempty
Kdaverrop =

el up voliages

¥ (runcode =
NOCy
vihvl
vihvg
vppivl
upplu2
vppdui
vpp2yua

{eligall)

{Rumivil
(Xaetud
(Ysetud

(Xsztihr)

—

swinch (tdevnbe
oasn 0

oase Lo

config-rpincnt =

braak;

config-rpinoeni =

biraak;
defoult:

Kdmverrar

rencads

wap the pins

switeh (tdevnbr
case O
RO
o
vop
uo
adrtab

oKy <

rtnrode

for

(CHPCHK)
(y) &

oKy £
= calibrato

calibrate

= oeglibrate

)
)
)

)

Lo their

}

calibrats
calibrate
calibrate
calihbrate

0y,
{uwihul);
tvihvzy,;
(uizu} g
{THRESH)Y

-
(8

30;

3z2;
33;

=BG,

amapl;

sochet

NOTEMPTY;

= ERROR;

tves,
(VIH,
(UIH,
tuppy,
(wrpd,
(upp2,
(upea

24;

26,

s PARMERR,
= ERROI,

39

the farget devics

val,;

Uiy

Uz,
Vi),
uz2y,;
Uiy,
uay,;

relative

valaes

1% pin 18 %/
I% pin 20 X/
/% pin 21 %/
1% pin 29 X/



naan 1

cacn 20

caoe 3

CAGR D

config-dceinfo.oprom.promlen = 2040,

mask

dr

dw

pv =

fals]

breaal,;

pdpgm =
upp =

(2 =2
oogmap?;
config-roinfo.cprom.pronlen =

adrtab

OB7TEE;
dr2714;
dwR716;

pu27lé;

= oad271é,

az2;
33,
3,

A0946;

0:<0FfF7;
dr2.32;

mask =
dr =
du = w2582,
Py = nu2B32;
ol = o 2538,

beesak;

EDgn
oeupp
Ve

= 30,

adertalh =

config-recinfo. cprom. promlen =
= Ox0FFf;
qr2732,

mask
dp =
Y]
e
if

alan
break,;

vBo
gl

papgn

ISIRE = 36,
g2 = 37,

M
adrtab
contige
mas i

g

s

pv

o:d
bireak;

vip

[41:) = 30,
e 32,

pym

it
i

i
H

b

a2,
34,
amapi,
4094,

pud7I2,

= cd2732;
(devabe e

2}
dw2732,

du =

dw = dwa732;

1L
12,

32;

1%
1%
/%
/%
{%
/%

pin
pin
pin
pin
pin
34, pin
anapdl;
cinfo.oproan.pronlen = BL9F;
OxLEFf,;
dr2hed,

2 dw2B 64,

pudhéd,
cd29464,

11 1% pin
/% pin
1%
/%

a7, pin

40

™
aud

i

~d

T ;3 oy
o

m
(e

1
20

27

1% pin 20 %/
% pin 21 %/
% pin 24 %/

/% pin 18 %/
/% pin 20 X/
I% pin 24 %/

X/
*
x!
*/
®i
*/

x/

/

pin 22 ¥/

LY



1%

Qg
int
char

int

TRt SRR % pin 28 %/
adriab = amapd,

config-reinfo. nprom.promlan = 8192,

X = QOxLEFE;

dp = dra764;

dw = dw27464;

py = puAT 64,
i = od2716,

bireaak;
if (rincode 1= 0OKY
(xiodan) (PEERRY
algo {

(%ledon) (5KTL);
satup = YESR,;

return (rtnnoded;

davread ~ read the £ bit byte sddressed

2antry:  adde - the address of the byte ta read

EP S raturn the fallowing:

ERWOR - pin nusbher out of ranga or iovalid parassier

whe valus of the addressed byte if succoesssiul

alyorithe: check the range of addre, if out of range
raturn ERRON
power ant the ohip
apply tha address wo whe addeass pins
regd the outputs oiusg
refurn the vialue read from the outpui

notes: 1t dis assumad that the pins are disabled aon enwry.
all pins are dicabled on exis.

davirsad (addr ) suxbuf, lsagth)
addr

Rauxbuf,

Longuh;

Lt resdbyte (),
aaddr = addre

sauxbuf = zuxrbuf;
sioangih = Longth;

ara reading the gang buttons

41



*/

it ({Xeonnect) (3 (
if Coaddr =0 RUNMBUTTON)

it (Okedpin) (AMBUTTON)

return (YE4)

wloe

return (HE

if lesaddr = RESETBUTTON)
if ((redpin) (RSBUTTOM)
(YES ),

raELurn
alge

regurn

e

%
ars we ready o go?
¥/
if (prowustup (Y < 0} f
(kladond (PEERRY,
return (ERBONY,;
H
(e} (),
peacpin (readbyiad;
(%dicall) ();
vaturn daslengih);
3
int promsatup ()
/%
s othe hardware set up?
*/
af laequp == HO) 1t ({kgetihr)
if (devseiup (tidevobe)
raturn (ERRODY;
1%
e anybody ot there?
*/

Pf (U {(Xeonnect) ()Y
fdaverraer = CMCTERR,
return (ERRBORY

1
(Xledoff) (PGERNRY,;

42
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s

%/

statio
ine

s
L

statioe
int

statie
int

statin
int

(Rlodon!) (ONECTY,

68

(Xsetwthr) (CHPOHK)

if (ompey (3} {
Adaverror = NOCHIP,
returs (ERNIIOR)

¥ (Uxedpin) (uvee) = 0}
¥devervor = ORTENTATIONM,
raturn (ERRORY

(Reetthr) (THRESH),

rotwurn (OK);

dra7ié )

(Xxalt2pin) lueco);
{¥gotpin) luppl;
{draspin) (cepge);
(¥raspint (oal;
return;

dr2632 ()

(galt2pin) (vcc);
(ksmtpin) (uppi;
(Xrespin) (pdpgw);
rELurna;

dr2732 ()

(%alt2pin) (vecd;
Ckrespind {capgm);
(¥reapin) (osuppl;
PELUIT;

dr2héd ()

43

& the chip in the socket and in the right place?



IS

static
ing
{

[

%

L 3

int
ing
charp
ing

r
(9

(Xeetpin)
(¥ale2pin)
(%alw2pin)
(¥praapin)
(Xreapin)
Ctrmspind
return;

dra2764 ()

{(Xgatpin)
(Hgatpin)
(freapin)
(¥reapin)

raturng

davwrite -

(vee);
{uecal;
(upp);

(sl

(a22),;

(pdpgm) ;

fvee),;
(uppl;
{ce);
{ae);

wriite 3 value to a £ bit byte

antiry:  data - the value of the byte to write
addr - the address of the byte
exit: retura the following:
ERROR invialid parameter or

algarithn:

is
al

notes:

daywpriva
addre;
Kauxbuf,
Langth;

saddr =
sauxbhuf
slangth

Hi

if

tpromsstup ()
(Xledon)
raEtuen

data - return the

is wssumed that all

{addr, auxbuf, lengih)

addr;
auxbuf;

length;
{0y £

(PGERRY
(ERRORY ;

44

w0 writa

data if su
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static
ing

static

ing

swatic
int
i

(¥lecan) (PRGUAMY
(Xdw) ()

(Otelisall) ()

(Rledoff) (PRERAM) ;

if (etncode {0) {
¥devercor = PROGERR;
(Xledon) (PCERRY,

3

alan

Kdaverror = 0,

raturn frtncodal;

awa7ls ()

wnt progpin ();

{kamtull) (upplull,
((respin) (cepgm);
(¥alw@pin) (voo);

(¥catpin) (upp);

rencads = prooapin (proagpin);
tRegatvl)  (wihuil;

(kdispin) (uppl;
return;

dw2b32 ()

ing pragpin () ;

(kamtull  (upplul);
{(Xalt2oin) (vec);

(Reotpind tuppl;

rtneode = proepin (progpin);
{#gmtul)  {uwihull,;

(xdispind (upp);
return;

dwa732 ()

reglastar int i;

45



statio
int

statio
int

int praogpin (};

(Xregall) (),

'

foer (i = 0; i (= upplvd; it+)

(Rdelay)
(ksetud)
}
(kdisall) (),
(%alt2pin) (voe),;
(Zaatpin) {osupp);

runcode = procpin
(kdispin}l (aeupp);

(Rewmtud) {vihv2);
return;

dwal2732 ()

register int i;

int progpin ();

(Xresall) ();

(2);
(il

(progpin},;

'

far (i = 0; i (= upp2ud,; it+)

(Xdelay)
(ksewvd)
3
{(kdigall) (};
(%alz2pin) (vce);
(ksatpin} (oevpp);

rincode = procpin
{kdigpin) (osvppl;

{ketv?) (vihv2);
roturn;

duwalBaqa ()

Lnt pragpin ();

{kasatul) (upplvul)
{(Xaetpin) tvocc);
(¥alw2pin) (veea)d;
{Xasetpin) (vppl;
(kraspind {esl),
(Hpragpin) (es2);

rincode = proopin

(2);
(i});

(progpind;

i

I

{pragpin);

{

{

46



sLatin
int

{

int
int

static
int

(Raomiul) {uihull);
(Xdaspin) (vpp);
raLurng

duw2764 ()

int progpin (};

(ksmtul)  (uppBull;
(Rswtpin) (veao);

(ksetpin) (upp);

{Xpraspin) {ce),;

rwncode = procpin (progpin);
{¥gatvl)  (vihel);

(XReddspind (uppl;
return;

procpin {(function)
(Xfunctiand (),

vldadde = O0xFFFF;
address = sadde;
buffar = gauxbuf;
far lindex = 0; index { slength; indax+t) {
addrlinc (1}
it ((Xfupetian) () (¢ 0) (&
Kaerraddrs = address;
raturn (ERROR)
)
oldaddr = addrass;
addregstt,;
buffortt,;

YOIX pnd of for N/

raturn {(slangthd;

progpin ()

(%ed) (),
if {gotdata == Xbuffapr)

47



retura (0K)
5tp = TR,
area = proguerd (),
stp = TP2;
errb = proguerf ();
if (erra == NO) {
atp = TP3I,
proguerf (1);
} .
if larrb == NO) {
stp = TP4;
if (progverf () == NO) {
¥deverror = PROGERR;
return (ERROR);

}
3+
raturn (0K},
3
int progverd ()
{
(%Xpu) (),
if (gatdata !'= Xbuffer)
return (RO);
algan
return (YES);
3}
statie
int pua7ié ()
{
data = Kbhuffer,;
datalsets ()
(Xdigpan) (cepgm),
(kdelay) (stp);
(Rrespin) (cepge);
dataldis (i,
cd271é6 ()
3}

atatic
int od2714 ()
{

(Xreapin) loe);

gotdata = datalget (),
{%dispin) (oe);

48



sLatio
int
{

static
int

{

R

statio
int

r
L

static
int
{

puaiaz ()

data
datalzant
(Xraaspin)
{(¥dalay)
(Xedigpin)

dataldis

d2532

odaisz ()

(Raatul)d
(kdmlay)
(Xrespin:

gotdata =

(Xdaspin)
(Ksntui)

pe2732 ()

data
datnlset
(Arespin)
{Xdmlay)
(Xdiwpin)

dataldis

ed2732

od2732 (1}

(Xragpin)
(Xragpin)

(),

(Y,

= Xbuffer;

();

(pdpgm) ;

{stpl;

(pdpgm) ;

1.
LN

(uihull;
(73,

(pdpgm) ;
datalyet
(pdpgm};
(upplull};

(),

- Xbuffor,;

ty;

(capgn);

{uep);

(cepgw);

()

(weupp);
{(cepgm)

49



snatio
int
{

static
int

{

statio
int

L

gotdata = datalgew (),
(%dispin) {cepgn);
(Xsmepin) (oevpp);

puRnéEs ()

data = Xbuffer;
datalset ();
{(%respin) (pdpgm);
{Xdelay) (stp);
(#dispin) (pdpgnl;

dataldis ();

wd2héed (),

od2déd ()

(Xsetvi) (vihvl),;
(Xdelay) (9},
(Reespin) (pdpgwe);
gotdata = datalget (),
(Rdigpan) (pdpgm);
{ksetul) (upplvl);

pu2764 ()

data 2 Xbuffer;
datalasat {1},
(Rrespin) (pgm);
{kdelay) (stp},
{(%dispin) (pgm);

dataldis ();

cd271é6 (),

50



statio
int readbyte ()

-
-

Abhuffer = datalget
return (0K),;

1% End of teproml.c X/

03/01/84

(),

Omni-Programmer Technical Manual
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User Modifications

USER SPECIFIED ALGORITHMS
User specified algorithms METHOD II:

(see following pages)

MMITWA.C/MMITWA.TAB

03/01/84 Omni-Programmer Technical Manual Release 1.0
52



User Modifications METHOD II Example:

fa T Twa
i Wil Tiew Hing olrly
I Laosn modifoed: 37303 S

i lucia e

Rardwere ing

Gethata whe fuanotaon pointers for
"o

datia e no.omahia

W hnld pin numbers

‘ot

Dowwltwin . tab

A Fdiee wuiiages newded by Shie prore

il fd e

e lin:

FTdw fine

sl s WS

WOLie X/

Lok d oo

£ uinleg ®
" aa
LS valiun #/f

imem ourrepd bimiy ¥/

JE omavimam current Limit %/
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Weled ins
Felis F e

4
fdntfinn

l~.l',‘
‘
¥l

Foaf i

it

I

L ¥

foladine
o d Lne
Sude e
fdefinn
dikia f e
Pdedior

woef e

e
i

(AT
Lits
itk
int
Char
e
chiae
SHENY
vhiae
sl
ohar
~har
int

0 i
g @

UAS A

dating thae

bits

Gxa8

PRORAM CxE0

PHERR dx10
SMTE 0x04
GKTR 0x0R
BT WEDE]

MAYTRY in

TERDNrRryY

satiup T MO,

dabliv,
cancode,
SLALUS ;
address,
aoldaddr;
tanpaddr,
index;
gowdana;
data;
byt fear,
sad:le,
Agaunbud;

f 5 ;
Fodatus.
Xpprerds,
Apourds,
Ko,

Eprdidats;
Kpoawes,

pranwid;

variables

un pointer o device arpor

prograneing inservals

f 400 micra sooonds %/

for code pptimization

suneeasfal
dase bis
Fanctioun raturn
praopin siEns
shin eddrese
Tist wddrass
addrasy
indny

daveeiup flag

cngs

wEamp

anons g ad
LENDOTATY
far loap
wiemp  for overify
dati bhyneo

into deta bHalfer

printaer
wamp far addr
for auxbuf paramater

-

a3

PRI FaloRiR g
e

LRmE DL
LEND
addross
polnter
poiniar %

NLErdmaLar

fop davice nambar indas

miti h

distda pin srray

Bl
ANt
addrons siring
dista wiring
pre-raad shring

i sering

pointar o
palotor 4o
pointar o
o d i
pointer o

a ECR Sk = T}

0 Wil
radd

AT
data
affaet in

poinwer 4o

width ¢f prum

numbare
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)

ERTRA
HETEY
[N

TRRAR Fi

P

LG

levairpor = Gyhie;
P 4 —
[VREST T

Gu310;

Marraddes

Rieunfia o

AEvaehup initiel hoedwere sstup

antry: davabe - the Lndax ndmbar of sho sprow

PR A raturn whe following:
) LRRoR GONIDrograamet nod
of

oonnected or

Fangn

e ntr problems

initialize tha harduars

divable all ping

aloorithe:

dezvnbre

devgaiun

dovnne

Ginger

vidsunbe

tAindn)

{¥digalll

kareaddr
rhnuod
sohup =
FTALVR

{Homtoud

[

#nybo

PF 0 ke

B
a

ahaet
Gt un
man thae pins
ravurn

Ioping ara disablad

{deunbr)

s

iath

doanhe

()

? i

R

oK ;
M
VOQURRYL Y
Po{DURRLEY

dy wut wherev

tyy 4
CNOTERR.
m

CRROM,

Drnest )
Rdnuarecar

raneuide

(#ledoun) (CHECTY;

devnbr fae
the woltages

Lo

maks wurn L
for the
thaie

sackoy

LRt

ad

55

wargat

in

ig

rolative

L g
aprom

valuryg

IV



(Elodeffl (DRODAN |

mitie sure Lhe spoleat 1% emoiy

@

Lo trsnocods e OKY O {
(wgatenr) (ITH

it dlempry (3 4
Fdeyorrae =

rtacedse = LR

.2

sat np voltoages for the targs

VP oirtneods oo 0Ky A
Vil vyl
viouh 7 calibrate (VOO
vesp e oalibraws (WIC
Meutd T calibrsta (V090
voutl v ozalibraose (U0
(edimail)
{donnuil
{Re=tud
{(Femau !
[Zeaetinr) H

war the pins va their soocket

RaddriaeldeynbriC0d:
tdataletldavnbrllol:
dovards ~ szrerdeldeundbrli0d:
votrds v dpardsldeunberlDod;

nlavas

fwirswridevnbeld0d;

prddata o frddasaldevnbelIn ol

pUre

novrs 7 AowreldevnbrlCol;
config-dpinoni = numpinsCodeun
config-doeinfo apron. promlen =
sonfig-rninto opram. promeid
panfig-dsonkad soceeizeloay

e

rpeinte ocpeom.oranbll o=

. -
- 1.
4+ Ui{pawrstd))
Y
el
siue ©
Hlpwers v {dl{puwregdd )}

OTEMPTY

on;

todevi

R
VI T

bl
o laengt
oramwit
abrl.

[
[V NER S
Yoo ovnutlo
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W

Flowre ¢ (fpowes]

VTl I
Klnwres v (MipoweabdY Y = wooh,

Hlpwes b (M {oowesiBYYY o owil;

P8 Urtncude 7 QWY 1

ant (POORTH:

N
2} :
caldmunbhel s o
txladon) (SETL),
olgn
(Risdony (SET3)

Foshurn traanode);

13
g rasd She B ooiy byvs addregsed
atrn: adde wd ¢ owhs byts o
whe fuilowing:
Fin sumbor gut of rangs oae
whir yaiaae of the addressed byte 17
daooe i ~he “hi pange af adde ) §F auw ool rans
return DREOD
sewae an the chip
=pply tho addraesc wo the addeass sinc
read the auipus pinsg
raesurn the velue rasd Trom guLnut
L+ RAGES bgoazsumsd what ths ping ars af BoLrY.
ping ore disabled en ewii.
sf

devraeed Ladde, auxbod, lengin)

HE LA A

Fadsbut,

1l B
-
Lt gt
naddr
#oaurbpud,
Tapgnhi
B

wie Poady to ogo?

¥ toroweesup V) 4 4 4

Vo o] e e v R
{Xladant [(POERRY,
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~

peturn O6
N
)
G dactdr s QLEERT

sheeaminprerdat

- f

for thaddr=addr: sadde addrtlangibh),

saddr+t)

mapward beldaddr  sadde, paddirg);

dta v mnesanblelorddster

Mavzbuf v = dava,
ldaddr = sadde;

viapreanippoerds)
(wdisally (3

Patien talangsh)

i Whe hardware set up?

FARL A TS AV Vo tigaetthe)
artup {wdewvnhe) |

returs (ERRONY,

fn

soenuybody vut thare?

~™

I S B S PR F1 L-Ton S B O
Hdavaerear v CHITERR:
vetarn (ERROR)

(POTRAY,

(CHEZET Y,

wuonhe ohin in the scoket zad in

faetihr) (CHPCHKY
if lempiy () £

Kdwmverrur v HOCHID,
posuen (ERRDM

E)

S ftkedpin) (woed = 01
wdaverrar = QRTERTATTON;
raturn UERRBORY ;

vehe ) (THRESHY
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AR A TR LR TR 5 -4 B

deywrise - welte o valuw oo O biv byhe

STy data o whe valur af who bade Witd uE

widdrass of the byse W0 weid

sl

posurn fhe Follawing

atgurishm:

R R L

x4

Heguri

(oddr,

ac
Audrbad,

tavegihs

data;

P . Yl e e
PG inher shfar;
Dty g

NI arowds L

are o PREdy Leogo’

a3 ll‘
i
;
% “hig d4 wiors Sha wedlte alagariche kg

oldaddr = DRTTFF,

e tgadde owoaddr; saddr L wddr P Lesgth 38 rinoo

gorr B, snaddred )
wapwordialdaddr  saddr, paddral

sldaddr = cadde;

shrzam (pprardsd;
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iembioiprddotal;

W TR G i
topardsd

raunbud .

R ER 1]
IS R,
o

ah f

E
Pfidata e [)r-gmd“g‘aﬁ r

dop timds oL

promwid; 1) {

Cudte & oghdue) 4
coyiriad(d +OLARE)
cpytriadt ipdatas + + 3y,
foer {numunry = §; CHipromda

Wi
Grnroam(purs
serdamporards)

sy

Wl

promdasa

shreumlippords)

Yoioramdana & oshford
P rRanlpuwrs
IR
sand i)
gondi),
vandi);
b
7
ahfsr = vhfup 20 1

fuihit;

(purards) .

Snenam

PRINEE T B srddinne
SUPRAE

i¥

choneede = TRNORG
R
3
[ CLthm wi

(PRETANMY

feanoondess £ 03 8

PRHOGEDR

SEE N

.

Zavarrar

Fidaeyerrar =

0

b
5
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METHOD II

i

kb

[RCEVVEY

el
o
w
i ind numpiaulal

Example con't.
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METHOD II con't.

Assembly Language Assist R&utines

For input to Stream

Production Assembly Routine Stream

; -
;This routine takes a table of pin manipulation infcormation which is
;very timing sensitive and massages it in the background so that it can
sbe streamed to the hardware in it most efficient fcorm.

’
;the input stream must be pointed tc by the first parameter on the stack
;and be in the following format:

poert address —- address cf the omni port tc be changed
set mask -- ohes are bits tc be set in that port
clr mask -- zercs are bits to be reset in that port

-— repeat as many times as needed

OXFF -~ end string with all ones

e W WME WE WE We We we we we

;the destinaticn string will start at the lccal lccation "pumpdata" and
;will be in the following format:

length -- length of this data stream
port address -- port to be mcdified
port data -- data to be put at port
. —— repeat tc length specified in first byte

the algorithm executes as follows:
calling sequence stream(ptr tc stream)

get port address whose data is to be mcdified

get current data at that port from iostate

mcdify bits indicated by set mask and clr mask

put port address into pump string

put desired data intc pump string

repeat until zerc encountered in strean

put count into first byte cf pump string

call pump to send the pump string out at high speed
return

ON EXIT, register bec preserved; hl, de destrcyed

—~We WE WE W Ve Ve Me WS MO WE WP W Ve e Ve WE Ve We WE We e Ws we e

Get the addresses for the hardware interface rcutines

-e w
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METHOD II con't.

For input to Mapword

; Mapword

H

)

H Mapwcrd takes an 16 bit word and a map table and efficiently maps the bits
jonto the pins indicated by the map table

’
;the map table locks like this:

’

3 #entries the number of entries in this word

H pert *

H setmask > hardware change if bit 0 of mapword is O
; clrmask /

; port t

; setmask > hardware change if bit O of mapword is 1
; clrmask /

; .

; . repeat for maximum number of mapped bits
s . up to 16

H

’

’

jthere are three entry parameters for mapword which are cn the stack as per
3'C' conventions.

cld word - integer ccntaining the previous value mapped by mapword
this is used to optimize mapword to modify only those bits
which are different from cne time to the next. If data is
to be written for the first time, old word needs to equal
the exclusive or of map word.

map word - integer value containing bit pattern tc be mapped

pocinter tc map table - pointer tc list cf masks tc implement
- hardware changes tc make under various conditions

mapword calling sequence is:

mapword(old werd, map word, pcinter tc map table);

WE WE W We ME WE Ve ME W WP We WE Ve Ws MY we We W

son return; the Omni pins will be set up with the new data pattern
;there are no return codes

’

’

H

tmpstream: db Offh
ds 48

03/01/84 Omni-Prcgrammer Technical Manual Release 1.0
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METHOD II con't.

For input to Mapword ccn't.

H
3The algorithm uses bcth register sets tc promcte efficiency, and after
;the setup code, the following registers are used:

’
3 de = the differences between the cld data and the new data
H hl = the new data
H a = the cffset from the current positicn of hl' tc current bit positicn
; hl' = pointer to the current position in the map table
; de' = pointer tc current pcsiticn in the tempcrary stream data
H b' = a temporary offset holding register
; .
03/01/84 Omni-Prcgrammer Technical Manual Release 1.0
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METHOD II con't.

For data ccllection from Assemble

Assemble Word

we we we

; This routine takes a list of port and bit mask assignments and
;assembles a word of data from them based on the state of the pins the
s1list maps to.

’

The assemble list has the following format:

ccunt
port port address of the MSB tc be read
bit mask position in port of bit to read

~NH N H

repeat two entries at a time up tc 8
ending with the least significant bit

The calling sequence for assemble is:

data = assemble(rddatalst);

L
’
.
’
.
)
.
’
.
’
.
’
.
H
.
’
’
’
.
’
’
.
’
.
’
’
.
H
.
’
.
’
.
’
.
H
’
.
’

cn entry
rddatalst is a pcinter tc the table shown above
on exit:
data contains the assembled data
03/01/84 Omni-Programmer Technical Manual Release 1.0
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USER MODIFICATIONS
PORTING PROCEDURES

PORTING OMNI SOFTWARE TO A NEW HOST MICROCOMPUTER

Omni scftware is targeted for the Kayprc II cr IBM PC. The prccedure that
follows 1is required for operating the Omni Programmer on a hcest machine
other than those twc mentioned. It is cconservatively estimated tc be a 2
week effort to completely modify and test the code. Varix will assist with
technical suppcrt as necessary to answer questions.

REQUIREMENTS:

1. The processor of the target hcst must be Z-80 or 8088 and the cperating
system must be CPM/80 or MSDOS respectively.

2. The machine must support a 16 bit parallel port with the fcllcwing
characteristics:

8 bits cutput only port (address)
8 bits bidirectional (data)
2 strcbe signals

PROCEDURE FOR PORT OF OMNI:
1. Mcdify the fcllowing assembly language rcutines in OMHDW.MAC

(a) Change read/write port addresses in init, pin, apin, pout, apout,
pump.

(b) Adjust timing rcutines fcr prccesscr speed - delay, shcrt delay.
(code is written for 2.5 MHz Z-80, 5 MHz 8088)

2. Reassemble the OMHDW.MAC rcutine as fcllcws:

M80 = OMHDW.MAC

L8O OMHDW, OMHDW/n/x/e
ZSID

*I, =103

A

A>SAVE 16 OMHDW.OVR
NOTE: Omni software is distributed in cne cf the fcllcwing formats:
8" floppy, single sided, single density for CPM
5 1/4" flcppy, IBM-PC MSDOS 2.1
5 1/4" floppy, Kayprc II format, CPM
PROCEDURE FOR PORT OF OMNI COM

1. Mcdify interrupt initialization tc suppcrt ccmmunicaticns vecter cn
new machine.

2. I/0 driver must be modified tc support the communicaticns ccntrcller
if a port cther than a Z-80 SIO.
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Trcuble Shocting

PROCEDURES

¢ Varix Warranty
¢  Customer Problem Repcrting
Prcblems tc be Resclved by:
Customer Prcblem Repcrt
Communicaticn by Telephcne

Written Correspcndence

¢  Custcmer Response Form

Assistance Policy

Varix will be c¢f assistance tc customer problems under
warranty or granted through our maintenance ccntract.
Please contact Varix to ccrrect any problems ycu have
regarding hardware, scftware, cr service.

We also enccurage cur custcmers tc fcrward any ccmments
that may contribute to cr enhance the use cr cur Varix
products.

You may elect tc use the Customer Prcblem Report, the

Custcmer Respcnse Ferm, cr chccse to pay us a visit. We
take pride in serving cur custcmers.
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Trouble Shocting

User reference to: Varix Warranty

Fer a pericd of cne year after the purchase of the
Omni-Programmer, Varix Corpcration will prcvide the
fcllowing at nc charge tc the custcmer:

Immediate replacement of defective hardware with
cperational equipment.

Immediate correcticn or replacement software tc
remedy any user identified prcgramming error
attributable to Varix.

Upgrade cof software tc meet ccmmitments tc the
customer made at the time of purchase.

After the warranty pericd, scftware upgrades which
will both correct existing problems and prcovide all
current scftware enhancements can be purchased. De-
fective hardware can be replaced or repaired fcor a
single fixed cahrge. There will be a 90 day warranty
pericd fcr each of these services during which any
problems fcound will be fixed free of charge.

Alternately, the custcmer may purchase a yearly main-
tenance contract which will provide extensicn cf the
hardware warranty for that year and prcvide regular
updates of software, including both problem fixes and
enhancements, fcr that year. Minimum of 3 times/year.

The foregoing warranties are in lieu of all o¢ther
warranties express cr implied including but noct
limited +tc warranties of merchantability and fitness
for a particular purpcse and are the cnly warranties
made by Varix Corpcration in connecticn with the
equipment. Related documentaticn furnished by Varix
Corporation and the installation assistance, if any,
rendered by Varix Ccrpcoraticn. In nc event will Varix
Corporation be respcnsible for consequential damages.
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Trouble Shocting

Customer Prcblem Reporting

Custcmer reference to the Customer Prcblem Report Form
may expedite matters in a prcblem sclving situaticn.

Alsc, reference tc the Varix Omni-Programmer User Manual
may assist with your in-hcuse prcblem solving. In scme
instances this manual may aid in the definiticn or des-
cripticn of ycur prcblem.

The Customer Problem Report Form, included 1in this
secticn, will afford the custcocmer a current status of
his immediate prcblem and when rescluticn is achieved
will give him a documented source for future reference.

When a problem exists the user shculd complete this form
by:

1) identifying the type of hardware or software
in questicn,

2) give a complete and thorough description of
the problem, and

3) 1list any additional infocrmation that may be
cf assistance tc ocur customer service in
recreating the prcblem at Varix for further
study.

The informaticn given above will allow Varix perscnnel
the oppertunity to readily assist the customer.

Please see "Ccntacting Varix" in this secticn to secure
further prccedure.
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Trouble Shocting

Contacting Varix
Ccmmunication by Telephone:

a) have your Custcmer Problem Repcrt ready
to help you when ycu phone,

b) specify to cur Varix operatcr whether ycur
your procblem is hardware or scftware
related,

c) use your form toc write down any respcnse
cr advice the customer service engineer
has given you. Use the "Resolution" area
prcvided on the form, and

d) keep yocur ccmpleted fcrm for return calls
or future reference.

Written Correspondence:

a) send all correspondence tc¢ cur mailing
address:
Varrix Ccrporation
122 Spanish Village #608
Dallas, TX 175248

ATTN: Custcmer Service
b) enclose with your cover letter a copy of
the Customer Problem Report that ycu have

completed.

¢) The rescluticn area of the form will then
be completed by Varix and returned tc ycu.

d) Keep your returned and completed form for

further correspondence and/cr future refer-
ence.
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Trouble Shccting: Schematics
Omni-Programmer Schematics

The fcllowing pages contain the schematics for the Omni-Programmer mcdels
SP0300 and GP1140. They are prcvided as reference for further understanding
of the interface specifications.

Ncmenclature used in these schematics is:

J1 indicates a part of a connector J1

p.6,9 ' are page references for the signal connecticn
| System ground
U31 IC #31 Q1  transistcr #1
R15 resistor #15 C5 capaciter #5
D7 dicde #7 L, LED #l,
03/01/84 Omni-Programmer Technical Manual Release 1.0
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User Diagnostics

BW is a Burn Test Program. It is a functicnal test cof the Omni and will execute
while lcaded intc either Drive A: or B:. It is available in any cf the standard
formats in which Omni scftware is distributed and a ccpy is included with this
manual.
Bw working with an IBM-PC.
EXECUTABLE program.
Insert DOS Disk - (MSDOS must be running)
To indicate the default drive from A> to B>-
Type B: i.e.

A>B: (press Enter)

BW prccedure:

A>EXEC:BW (press Enter ) cr B>EXEC:BW (press Enter)

When the menu appears:

Cecntinucus Burn In

Extended Wigpin Test

Current Limit Test *%*Nct used for functicnal test®*
Test 1.5 Volt Circuit

Crcss-effect Test

Exit

HMEAOSs W

[ | | R

Depress B (Enter)

This will give ycu a visual test bcth cn the ccmputer screen and with the lights
on the Omni-Programmer flashing continuously. While the Ccntinucus Burn In file
is running if there is a failure then depress any key and return tc the menu.

Using the Menu continue to select the W, T, and E files toc aid in lccating the
failure. When the failure is identified make a descriptive ncte as tc the
locaticn and type cf problem and call the Varix Customer Service Department for
further assistance.
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User Diagncstics: Burn Test Program BW con't.
BW working with a Kayprc computer.

A>COM:BW (press Return) cr B>COM:BW (press Return)
Tc access Drive B from Drive A :
A>B: (press Return)

The screen will require a y/n respcnse tc Centinucus Burn In. Y will initiate
the Continucus Burn In file and a N response will give ycu the menu.

While running the Ccntinucus Burn In file shculd there be a failure then the
RESET switch on the back of the Kaypro must be depressed. Bring up BW again and
this time arcund answer N tc get the BW menu.

When the menu appears:

Extended Wigpin Test

Current Limit Test *¥Nct used fcor functicnal test**
Test 1.5 Volt Circuit

Crcss~-effect Test

Exit

HMEEOs
wnouwonon

Using the menu as a guide select the W, T, and/cr E file tc aid in lccating
the failure. When the failure is identified make a descriptive ncte as tc the
lcoecaticn and type of prcblem and call the Varix Custcmer Service Department fcr
further assistance.
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title 'procducticn hardware interface for the kayprc ii!
.280
cseg

set up the jump table

we ws we

jp resall
jp disall
jp respin
jp dispin
jp setpin
jp altlipin
jp alt2pin
jp genable
jp qdispin
Jjp gsetpin
jp galtipin
jp pump

H jp galtlpin
jp rdpin
jp setv1
jp setv?
jp setv3
jp setev
jp setcv?
jp setthr
jp getthr
ip ledon
jp ledoff
jp connect
jp init
jp delay
jp shortdelay
Jp pin
jp apin
jp pout
ipr apout

iostate contains the bit values written tc each of the cutput pins.

“o we we

icstate: db 00h, OOh, OOh, 0Oh, OOh, 00h, 0Oh, OOh
db 0Ch, 00h, OOh, OOh, OOh, OOh, OOh, OOh

pintab maps pin numbers tc pcrt addresses and bit pcsiticns.

the first entry is empty so that the indexes will be 1 relative.
each pin has the fcllowing information: primary port, primary port
bit mask, seccndary output port, number cf bits in seccndary port,
bit mask in secondary pcrt.

we we we e we we

pintab: db 00h, OOh, OOh, 0OOh, 0Oh ;jdummy entry



vivclt
v2volt

&b U5h, 10h, OOh,
db 05h, 20h, OOk,
db 05h, 40h, OOh,
db 05h, 80h, 0Oh,
db 03h, 01h, QOh,
db 03h, 02h, 08h,
db 03h, 04h, 08h,
db 03h, 08h, 00h,
db 03h, 10h, 08h,
db 03h, 20h, OOh,
db 04h, 20h, Och,
db 02h, 10h, O9h,
db 01h, 80h, Odh,
db 01h, 4Oh, 09h,
db 01h, 20h, O9h,
db 01h, 10h, O9h,
db 01h, 08h, 09h,
db 01h, O4h, 09h,
db 01h, 02h, Och,
db 01h, 01h, Och,
db 00h, 01h, Oah,
db 00h, 02h, Oah,
db 00h, O4h, Oah,
db 03h, 80h, OOh,
db 00h, 08h, Oah,
db 00h, 10h, Obh,
db 00h, 20h, Obh,
db 00h, 4Oh, Obh,
db 00h, 80h, Obh,
db 02h, 80h, Och,
db 02h, O4h, 09h,
db 04h, 80h, 08h,
db 02h, 08h, Odh,
db 02h, O2h, O9h,
db 02h, 01h, 08h,
db 02h, 20h, Odh,
db 02h, 40h, 08h,
b 04h, 4Oh, 08h,
db 04h, 10h, QOh,
db 04h, 08h, OOk,
db 04h, 04h, 00h,
db 04h, 02h, 00h,
db 04h, 01h, 0Oh,
db 03h, 4Oh, Odh,
db 05h, 01h, OCh,
db 05h, 02h, OOk,
db 05h, 04h, OOh,
db 05h, 08h, 08h,

define the pcrt select

equ 10h
equ 11h

00h, OOCh ;pin # 1

00h, OOh ;pin # 2

00h, 00h ;pin # 3

00h, 0Oh spin # 4

OOh, 0Oh spin # 5

01h, O1h spin # 6

01h, 02h spin # 7

00h, 0Oh ;pin # 8

01h, 04h ;pin # 9

00h, 0OOh spin # 10
02h, 0O1h spin # 11
01h, 80h ;pin # 12
02h, 40h spin # 13
01h, 20h spin # 14
01h, 10h ;pin # 15
01h, 08h ;pin # 16
01h, 0O4h spin # 17
01h, 02h ;pin # 18
02h, 10h ;pin # 19
02h, 04h ;pin # 20
02h, 01h spin # 21
02h, O4h ;pin # 22
02h, 10h ;pin # 23
00h, OOh spin # 24
02h, 4Oh ;pin # 25
02h, 0O1h ;pin # 26
02h, 04h spin # 27
02h, 10h ;pin # 28
02h, 40h ;pin # 29
02h, 40h ;pin # 30
01h, O1h spin # 31
01h, 10h " spin # 32
02h, O1h spin # 33
O1h, 40h spin # 34
O1h, 08h ;pin # 35
02h, 04h ;pin # 36
01h, 20h ;pin # 37
01h, 40h ;pin # 38
00h, 00h ;pin # 39
0Ch, 0OCh spin # 40
00h, 00h spin # 41
00h, 0Oh spin # 42
0Ch, 0Oh spin # 43
02h, 10h spin # 44
00h, 0OOh spin # 45
00h, 00h ;pin # 46
00h, 00h spin # 47
01h, 80h spin # 48

values

;jselect v1 vcltage
;select v2 veltage



v3vclt equ 12h ;select v3 vcltage

vicurr equ 13h ;jselect v1 current limit
vieurr equ 14h ;select v2 current limit
cutthr equ 15h soutput threshcld
inthr equ Odh sinput threshcld
ledport equ 16h ;leds and current enables

define return values

-e ws we

true equ 1
false equ 0
errcr  equ =1

H
H define the indexes intc pintab

.
’

primry equ
prmask equ
secndy equ
scbits equ
sclce equ

;primary pcrt

sprimary port bit mask

;seccndary port (0 if ncne)

snumber of bits in seccndary port (1 cr 2)
;locaticn cf bits in seccndary pert (0 - 7)

~WN =0

define the address ¢f the ccnfiguraticn table

we we we

contab equ 050ch

- define the parallel interface pcris

s we we

dbpar equ Oah ;jpert b data cn parpic
cbpar equ Obh sport b control on parpic
dbsys equ 1eh spert b data on syspic
cbsys equ 1fh sport b contrcl on syspic
sdapar equ 08h spcrt a data con parpic
;capar equ 0%h ;port a control cn parpic
;dbpar equ Oah ;pecrt b data cn parpic
;jcbpar equ Obh sport b contrcl on parpic
;jdasys equ 1ch sport a data on syspic
;jcasys equ 1dh ;port a cecntrcl on syspic
;dbsys equ 1eh ;pcrt b data cn syspic
jcbsys equ 1fh ;jport b contrcl on syspic



leds:

we we We we We we W

resall:

rloop:

rend:

e Wwe We Wws We we ‘es

disall:

dlccpl:

set up a byte tc hcld the state c¢f the leds

db 03fh

resall - reset all pins

entry: ncne

exit: ncne

push be ;save bc

1d b,0

1la hl,icstate ;get the address cf icstate

1d a,b ;get the port number

cp 6 ;check the range

jp z,rend ;stop if equal tc 6

1ld e,0 szerc the port

14 (hl),e

push be ;save in case apcut destrcys their values
push hl

call apout sjcutput zerc tc the specified pert
pop hl srestore

pop be

inc hl

inc b sincrement tc next port

jr rloop

pcp be ;restcre be

ret

disall - disable all pins

sget the address cf the 8th port in icstate

entry: ncne

exit: ncne

push be ;save bc

1d b,8 ;set up first port number

1d hl,icstate + 8

1d a,b ;get the port number

cp Oeh scheck the range

jr z,dend1 sstep 1f equal to Oeh

1d e,0 ;zerc the port

1d (hl),e

push be ;save in case apcut destrcys their values
push hl

call apcut ;jcutput zerc tc the specified pcrt
pop hl ;jrestore

pcp be

inec hl

inc b ;increment tc next port



jr dlcopl

dend1: 1d b,0 syset up first pcrt number
1d hl,icstate ;get the address of iostate
dlccpl: 1d a,b ;get the pcrt number
cp 6 ;check the range
jr z,dend? ;step if equal tc 6
1d e,0ffh ;set every bit in the pcrt
1d (hl),e
push be ;save in case apcut destrcys their values
push hl
call apcut soutput zerc tc the specified pcrt
pop hl srestore
pep be
inc hl
inc b sincrement tc next port
jr dlccpl
dend2: pcp be srestcore be
ret

respin - reset a pin tc its lcw value
entry: parameter # 1 - pin number tc be reset

exit: ncne

“e we We we ws we we

respin:
call parm1
push bec ;save bc
call primary sget the primary port infcrmation
call disprimary ;jdisable primary bit
pop be ;restore be
ret
; dispin - set a pin tc its tri-state value
H
H entry: parameter # 1 - pin number tc be disabled
H
H exit: ncne
)
dispin:
call parm
push be ;save bc
call primary ;get the primary port infermaticn
push be ;save fcor later



inc
1d
cr
jr
~dec

1d
call

disprm: pcp
call

pep
ret

s e We We we we we

setpin:
call

push
call
push

1d
call

pcp

call

pop
ret

we s we we Wwe e we

altlpin:
call

entry:

exit:

entry:

exit:

hl

a, (hl)

a
z,disprm
hl

d,0
setseccond

be
enaprimary

be

;seccndary pcrt

;disable deccde
;set up seccondary bits

sjrestcre the primary pcert infcermaticn
;jenable primary bit

;jrestcre be

setpin - set a pin tc its high value

parameter # 1 - pin number tc be set

none

parnm
be
primary
be

d,1
setseccnd

be
enaprimary

be

;save be
sget the primary port informaticn
;save for later

;set deccde
;set up seccndary bits

;jrestore the primary port infcrmaticn
senable primary bit

;jrestore be

altipin - set a pin tc its alternate high value

parameter # 1 - pin number tc be set

ncne

parml



push
call
push

1d
call

pcp
call
pep

ret
altlpin
entry:

exit:

we we W Wwe we ws W

altlpin:
call

push
call
push

1d-
call

pcp
call
bop
ret
qenaBle
entry:

exit:

“ws we we we we we wo

genable:
; call

-s we

push

be ;save be

primary sget the primary pcrt infcermaticn

be ;save fcor later

d,?2 ;altl deccde

setsecond ;set up seccndary bits

be srestcre the primary pert infcrmaticn
enaprimary senable primary bit

be srestcre be

- set a pin tc its alternate high value

parameter # 1 - pin number tc be set

ncne

parnl

be ;save be

primary ;get the primary pcrt informaticn

be ;save for later

d,3 s;alt? deccde

setseccnd ;set up seccndary bits

be srestore the primary port informaticn
enaprimary senable primary bit

be ;restore be

- enable the primary pcrt for a pin
parameter # 1 - pin number tc be enabled

ncene

parml

be ;save be



call primary

e e we we We e we

call enaprimary ;jenable primary bit
pcp be ;restore be
ret

gdispin - set seccondary pcrt for a pin tc its tri-state value

entry: parameter # 1 - pin number tc be disabled

e we We we wEs we e

exit: ncne
gdispin:
H call parm?
H
; push be ;save be
H
H call primary
’
H ine hl
; 14 a, (hl) ;seccndary pert
H or a
H jr zZ,qdisprm
H dec hl
H
H 1d 4,0 ;disable deccde
H call setsecond ;set up secondary bits
;
;qdisprm:
H pcp be ;restcre be
H ret

gsetpin - set the seccndary pcrt cf a pin tc its high value

ws nee We we we we we
@
=]
ct
]
3
3
.

parameter # 1 - pin number tc be set

exit: ncne
gsetpin:
; call parm]
; push be ;save bc
: call primary ;get the primary pcrt infcermaticn
; 1d d,1 ;set deccde
; call setseccnd ;set up secondary bits
: pcp be ;jrestcre be



ret

galtipin - set the seccndary port cf a pin tc its alternate high value
entry: parameter # 1 - pin number tc be set

exit: ncne

we e WE we woe we ws

galtipin:

H call parml

H

H push be ;save be

H

H call primary ;get the primary port infermaticn
)

H 1d d,2 ;set deccde

H call setseccnd ;set up seccndary bits
)

H pcp be ;restecre be

H ret

galtlpin - set the seccndary pcrt cf a pin tc its alternate high value
entry: parameter # 1 - pin number tc be set

exit: ncne

e we We we e we o

galt2pin:
H call parml
H
H push be ;save be
’
; call primary sget the primary pcrt infcermaticn
’
; 1d d,3 ;set deccde
; call setsecond sset up seccndary bits
H
; pcp be srestcre be
ret

primary - get the primary pcrt infcrmaticn
entry: register e - pin number

exit: register b - primary pcrt number
register ¢ - primary pcrt mask

we We Wws Ws we N we e

primary:
1d a,e smultiply pin by 5



sla
sla
add
1d
1d
1d
add
1d
inc
1d
ret

entry:

exit:

W We Wwe We we e we ‘e

disprimary:
1d
1d
14
add

1ld
cpl
and
1d

1d
1d

call
ret

entry:

exit:

e We We W we We we we

enaprimary:
' 14
1d
1d
add

14
or

»® O o

€
e,a
hl,pintab
d,0

hl,de

b, (h1)

hl

c, (hl)

;get the pert infecrmaticn for the pin

;jpert table

jaddress in pintab cf informaticn
;primary pert

;pin mask

disprimary - disable the primary bit

register b - primary pcrt number

register c -

ncne

e,b

d,0
hl,icstate
hl,de

a,c

(h1)
(hl)’a

e,a
a,b
apcut

primary port mask

;get the current state cf all the bits

;jmerge the select bits intc the byte
;save back intc icstate

sset up tc call pcut

enaprimary - enable the primary bit

register b - primery pcrt number
register ¢ - primary pcrt mask

ncne

e,b

4,0
hl,icstate
hl,de

(hl)

sget the current state c¢f all the bits

;get the mask fcr cring
;jclear the seccndary bits

10



14 (hl),a ;save back intc icstate

1d e,a ;set up tc call apcut
14 a,b

call apcut

ret

setseccnd - set up seccndary bits

entry: register hl - address cf byte preceeding seccndary pcrt
register d - type c¢f setup:

e We we Ve W W we WE Ve We we we

00 - disable
01 - set
10 - alti
11 - altl
exit: ncne
setseccond:
inc hl
1d b, (hl) ;seccndary pcrt number
ine hl
1d a,(hl) snumber cf bits in seccndary pert
inc hl
14 c,(hl) ;secondary pin mask
cr a scheck fcr no secondary pcert
ret Z
cp 2
jr nz,cnebit jone bit deccde cn seccndary port
1d a,c
sla a
or c
cpl
1d e,a
1d a,d ;get deccde type
or a
Jjr nz,decO1
1ld a,e sand mask in register a
1la c,0 ;ocr mask in register c
jr deccde
decO1: cp 1
jr nz,dec10
1d a,e ;and mask in register a
sjor mask already in register c
jr decode
dec10: cp 2
jr nz,decll

1



dec17:

cnebit:

decl:

deccde:

e We ws e ws we we we

rdpin:

1d
sla
jr

cpl
1d
cpl
ir
1d
cpl
1d

1d
cp
jr

1d
1ld

jr

1d
14
1d
add

and
cr

1d

1d

14

call
ret
rdpin -

entry:

exit:

call
push

call

a,e sand mask in register a

c sjor mask in register c

deccde

a,e

Cya ;cr mask in register c
sand mask in register a

deccde

a,c

e,a

a,d

1

z,dec]

a,e sand mask in register a

c,0 ' ;cr mask in register c

deccde

a,e sjand mask in register a
;or mask already in c

e,b ;get the current state of all the bits

d,0

hl,icstate

hl,de

(h1) ;clear the seccndary bits

c ;set the deccde pattern

(hl) )a

e,a ;yset up tc call apcut

a,b

apcut

read the value cf a pin

parameter # 1 - pin number tc be read

return true if the pin =1
false if the pin =
parm]
be ;save bc
primary ;get the primary port informaticn

12



rtrue:

e We We e we WS we we we we

setvl:

e We We We we We Mo We we W

setvld:

e Ve we we Ve We W we W

push

1d
call

pcp
and
pop
jr

1d
ret
1d
ret
setvl -
entry:
exit:

nctes:

1d

jr
setvd -
entry:
exit:

nctes:

1d

jr
setv3 -
entry:
exit:

nctes:

be ;save for later

a,b ;set up tc call pin

apin ;get the value for the pin
be

c ;check the value c¢f the pin
be

nz,rtrue

hl,false ;bit was nct set

hl,true ;bit was set

set the vcltage of v1

parameter # 1 - the number cf vclts tc set vl tc
ncne

the vcltage can be set tc anything between 0 and

vclts in increments of 0.12 vclts

a,vlivclt 3v1 cutput pert is in register a
setreg joutput the vcltage level

set the vcltage cof v2

parameter # 1 - the number cf vclts tc set v2 tc
ncne

the vcltage can be set tc anything between O and

vclts in increments cf 0.12 vclts

a,vlvclt 3vR2 cutput pcrt is in register a
setreg ;joutput the vcltage level

set the vcltage cf v3

parameter # 1 - the number of vclts tc set v3 tc
none

the vcltage can be set tc anything between O and
vcelts in increments cf 0.12 vclts

13
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setv3: 1d a,v3vclt ;v3 cutput pcrt is in register a

jr setreg ;cutput the vcltage level

setcvl - set the current limit cf vi

entry: parameter # 1 - the number cf milliamps tc set v1 tc
exit: ncne

nctes: the vcltage can be set tc anything between O and 1020
milliamps in increments c¢f X milliamps

e We We We we Wwe Ve ws we W

setevl: 1lad a,vicurr ;v1 cutput pcrt is in register a

jr setreg ;jcutput the current level

setcv? - set the current cf v2

entry: parameter # 1 - the number cf milliamps tc set v2 tc
exit: ncne

nctes: the vcltage can be set tc anything between 0 and 1020
milliamps in increments cf X milliamps

we We We Wa We We We we we we

setev?: 1d a,v_icurr ;vR2 cutput pert is in register a
jr setreg joutput the current level

setthr - set the threshcld vcltage
entry: parameter # 1 -~ the number cf vclts tc set the threshcld tc
exit: ncne

nctes: the vcltage can be set tc anything between 0 and 30.60
vclts in increments of 0.12 vclts

Ve Wwe We Ve we We W ws we we

setthr: 1d a,cutthr ;jthreshcld cutput pert is in register a

setreg - set a vcltage cr current register

entry: register a - register address
parameter # 1 - vcltage cr current level

exit: ncne

e e we W we We ws we

14



setreg:

e WMo We WE Me We we We ws e

getthr:

ws we we W ws we e

ledon:

call parm]

push be ;save be

call apcut sjcutput the register value
pcp be srestcre be

ret

getthr - set the threshcld vcltage
entry: ncne
exit: return threshcld vcltage in hl

nctes: the vcltage can be set tc anything between O and 30.60
vclts in increments cf 0.12 vcltis

push be ;save bc

1d a,inthr ;threshcld input port is in register .
call apin ;input the vcltage level

1d 1,a ;put return value in hl

1d h,0

cr h ;set the zerc flag

pep be ;jrestcre be

ret

ledon - turn cn the leds
input: the bits set for turning cn leds and current limit enables

cutput: ncne

call parml

1d a,e

push be ;save bc

Xcr 0ffh ;invert to clear bits
14 e,a

1d a,(leds)

and e

1d (leds) T

14 e,a ;set up fcr pout

1d a,ledport

call apcut

15



pop be ;jrestcre be
ret

ledcff - turn cff the leds
input: the bits set for turning c¢ff leds and current limit enables

cutput: ncne

we we Wa e we we we

ledoff:
call parm]
push be ;save be
1d a,(leds)
or e
1d (leds),a
14 e,a ;set up for pcut
1d a,ledpecrt
call apcut
pcp be srestcre be
ret
ccnnect:
push be ;save bc
1ad a,inthr ;save the current threshcld value
call apin
push af
14 e, 5ah
1d a,cutthr sjcutput test value tc threshcld
call apcut
1d e,0ffh scutput current cn vl tc remcve 5ah from
1d a,vicurr ;the cutputs cf the pic
call apcut
1d a,inthr sread it back in
call apin
14 b,a
pcp af
push be ssave for later
1d e,a sjrestcre criginal threshcld
1d a,cutthr
cail apcut
pep be ;get test value
1d a,b
cp 5ah
jr nz,cerr
1d h1,1
jr exit
cerr: 1d hl,0
exit: 1d a,h
or 1
pcp be

16



ret

init - hardware initializaticn
entry: ncne
exit: ncne

nctes: this subrcutine wculd dc any initializaticn required foer
the parallel i/c pcrt and fcr the delay subrcutine

algcrithm:
the b port cf the z80-pic at addresses 08h - Obh
is initialized for cutput with interrupts disabled.
this port ccntains the address fcr cmnipreg.

the b port cf the system z80-pic at addresses

Olch - 01fh is initialized fcr cutput with interrupts
disabled fcr cutputting the data for cmniprcg. this-
pert is reinitialized fcr input when reading data
frcm cmnipreg.

M WE WE W WS N WP e M WE We W WE We WP We We e We We we we

init: 1d a,0fh ;set up mcde O
cut (cbpar),a jcutput tc pert b cf parpic
cut (cbsys),a jcutput tc pert b cf syspic
1d a,07h ;set up interrupts disabled
cut (cbpar) ,a joutput tc pert b cf parpic
cut (cbsys),a ;output tc pert b of syspic
ret

delay - 100 micrc seccnd delay

entry: parameter # 1 - number c¢f 100 micrc seccnd tics tc delay

exit: ncne

nctes: this subrcutine shculd be as accurate as pcssible. scme
devices have a tcllarence c¢f cnly + cr - 10%Z and the calling
cverhead may acccunt for mest cf it. this rcutine can be

inplemented with hardware interval ccunters cr scftware lccps.

registers a, d, e, h, and 1 are changed

e We WE WE W we W We We WE e we we el

delay: jcuter lccp - this lccp takes 130
smicrc seccnds per iteraticn

call parm]
ine 1

17



14 d, (hl) ;get the number if tics in de

clccp: push de 311 t states
1d hl,5 ;10 t states

lcop: dec hl ; 6 t states
dec a s 5t states
dec a ; 5 t states
dec a ; 5t states
1d a,l ;5 4 t states
cr h s 4 t states
jp nz,lccp 310 t states
pcp de ;10 t states
dec de ; 6 t states
1ld a,e ;s 4t states
cr d ;7 4 t states
jp nz,clccp ;10 t states
ret

shertdelay - 10 micrc seccnd delay
entry: ncne
exit: ncne

nctes: this subrcutine shculd take at least 10 micrcseccnds
tc return. it is a one shct deal.

registers a, d, e, h, and 1 are changed

WE e Me We We Ve We WM e We we W

shertdelay:
1d  nl,0 ;10 t states
dec a ;s 5 t states
ret ;10 t states

pin - get the state cr a particular pin
entry: parameter # 1 - prom port select (0 - 15)

exit: return the input value frcm the port

e Wwe we we we W we

pin: call parmi
1d a,e spcrt select in a
push be ;save bc
call apin sinput it

18



pcp be srestore be

1d h,0 szerc upper byte
1d 1,a ;get return value
or a ;set the zerc flag
ret

apin - get the state cf a particular pin (dces nct interface tc C)
entry: register a - prom pcrt select (0 - 15)

exit: return the input value from the pecrt in register hl

we We we We W Wl we

apin: and 7fh smake sure directiocn bit is input
1a b,a ;save in b
1d a,0cfh smake syspic pert b input
cut (cbsys),a
14 a,0ffh
cut (cbsys),a
14 a,b
cut (dbpar) ,a joutput the address tc parpic
in a, (dbsys) ;input the data
ret

pcut - cutput data tc the hardware

entry: parameter # 1 - prcm pcrt select (0 - 22)
parameter # 2 - pin manipulaticn mask

exit: ncne

we wWe We We We we we we

pcut: call parm?

1d a,e sport select in a

ine hl

inc hl

1d e, (hl) ;pin manipulaticn mask in e
push be ;save be

call apcut sinput it

peop be srestore be

ret

apout - cutput data tc the hardware (dces nct interface itc C)

entry: register a - prom pcrt select (0 - 22)
register d - pin manipulation mask

“-s we we we we

19



exit: ncne

e we e

apcut: cr 80h ;set directicn bit tc cutput
1d b,a ;put the results in b, the
1d a,0fh ;ymake sure syspic pert b is cutput
cut (cbsys) ,a
1d - a,b
cut (dbpar) ,a ;joutput pert select *
1d a,e sput the pin mask in a
cut (dbsys) ,a
ret

pump - pump a stream cf data bytes tc the parellel interface
entry: parameter # 1 -address cf byte stream

exit: ncne

noctes:

The format cf the byte stream is as fcllows:

$length 3 number cf bytes in byte stream

% addr 3 high crder bit must be set in address
3 data 3% data tc be written tc cmni register

2 addr 3 address and data bytes always in pairs
% data 3

5 addr 3

% data 3

WO We W Ve WE WE W e NME WME Ve VWS W We WE WE We We We We we we

punmp: call parml

inc hl :
1d h, (hl) ;get the pcinter intc hl
1d 1,e
push be ;save be for aztec c
1d b, (h1) ;get the byte ccunt
inc hl spcint tc first byte
1d a,0fh ;jmake sure syspic pert b is cutput
cut (cbsys),a
’
; this code cutputs an address and data pair tc the cmni-programmer

20



pair: 1d c,dbpar saddress port

cuti
1d c,dbsys ;jdata pcrt
cuti
jp nz,pair skeep gcing
;
; return tc aztec c
H
pcp be
ret

parml - get the first parameter cff of the stack
entry: ncne

exit: lcw byte cf parameter in register e

e We We we Vs we we

parml: 1d hl,4 ;get the parameter cff cf the stack

add hl,sp ;withcut desturbing the stack
1d e, (hl) ;prarmeter byte in e

ret

end

21
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CUSTOMER PROBLEM REPORT

HARDWARE Please Identify Type or Model Listed Below:

o Chip Handler o GP1140 e} Sccket Adaptor
c IBM-PC Card c SP0300 o} Cable
c Kaypro II

SOFTWARE Please Identify Scurce:

c License Device Group # Version

o Omni Ccmm
c MMI PALASM

c Kayprc (Varix dces not warrant nor maintain third
party scftware)

Date: Reported by

Descripticn cf Prcblem:

Example Sequence for Recreating Problem:

Rescluticn: Varix Ccntact:




CUSTOMER RESPONSE FORM

Your comments help us imprcve the quality and usefullness of cur
publications. Please wuse this form for questions or comments
abcut this publicaticn. If your answer tc a questicn is "nc" or
requires additional comments, please explain in the space prcvided
belcw. Give specific page and line references when apprcpriate.
If you wish a reply, be sure toc include ycur name and address.

Ccmments and suggestiocns beccme the preoperty c¢f Varix Corpcraticn.

Yes Nc

Is the Manual well organized?

Is the Manual easy toc read and
understand?

Is the Manual complete?

Is the Manual written for ycur
technical level?

Ccmments:

Thank you for ycur cooperation.
Please mail the completed form tc:
Varix Corporaticn

122 Spanish Village #608
Dallas, TX 75248 USA

03/061/84 Omni-Programmer Technical Manual Release 1.0
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