


















































































































































































































































































































































































































































































































































































































































































































































TECHNICAL REFERENCES Section 3

MN/MX Signals  For proper minimum/maximum (MIN/MX) input, the ICD must
be operating with a target system, the in-circuit mode must be
either Il or 12, and the MIN/MX signals must not change during
emulation. .

MAX
PROBE 1/0
186 LoGic > MEMORY
188 CONTROL
IMIN
PROBE
LoG IC
MIN/ ||
| MAX
CONT. MN /MX
: J L ;
1CcD TARGET SYSTEM
10 14 12
MONITOR | EMULATION | MONITOR | EMULATION | MONITOR | EMULATION
MN/MX x x o1 01 01 01

O: Effective : Not effective

*1 Changing MN/MX in in-circuit mode 11 or 12 is not permitted. The in-circuit mode 11/12 must be
set after deffining the MN/MX in the 10 status.
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NDP Emulation  The 8087 Numeric Data Processor (NDP) performs arithmetic
and comparative operations on a variety of numeric data
types, as well as executing numerous built-in transcendental
functions (eg., tangent and log functions).

The NDP does not operate as an independent device, but
rather as an extension processor to the existing CPU
(8086/8088) when in the maximum mode. By operating as a
co-processor, the NDP effectively extends the register and
instruction sets of the host CPU, and adds several new data
types as well.

8087 Numeric Data

8086/88 Pin Configuration Processor Pin Configuration
\ % \

GND O 1 40 3 Vee Vss O 1 40 0 Vce
AD14 -2 39 [0 AD15 A14/D14 O 2 39 O A15/D15
AD13 O 3 38 [0 A16/S3 A13/D13 0 3 38 [0 A16/S3
AD12 4 37 O A17/84 A12/D120 4 37 [0 A17/84
ADM O 5 36 [0 A18/S5 AMM/DM O 5 36 [0 A18/S5
AD10 O 6 35 3 A19/S6 A10/D10 O 6 35 O A19/S6
AD9 O 7 34 [ BHE/S7 A9/DS 0 7 34 1 BHE/S7
AD8 ] 8 33 0 MN/MX A8/D8 ] 8 33 O RQ/GTM
AD7 4 9 320 RD A7/D7 0 9 32 O INT
AD6 0 10805631 £ RayGTO (HOLD)  A6IDS O] 10 ‘g 31 1 REIGTO
ADS O 11 30 [0 RQ/GT1 (HLDA) AS5/D5 ] 11 30 O NC
AD4 ] 12 29 O LOCK (WR) A4/D4 [ 12 29 O NC
AD3 O 13 28 O S2 (M/IO) - A3/D3 ] 13 28 O 82
AD2 O 14 27 0 $1(0OT/R) A2/D2 ] 14 27 0 1

AD1 O 16 26 3 SO (DEN) A1/D1 O 15 26 0 SO
ADO ] 16 25 0 QSO (ALE) AO/DO O 16 25 g QS0
NMI O 17 24 7 QS (INTA) NC O 17 24 0 Q1
INTR ] 18 23 3 TEST NC ] 18 23 O BUSY
CcK O 19 22 7 READY clK O 19 22 [0 READY
GND O 20 21 [0 RESET Vss 0 20 21 [0 RESET

NC = NO CONNECT
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NDP/CPU Interface  Since the NDP is wired directly to the host CPU, the two pro-
cessors can be thought of as a single processor. The CPU'’s
queue status lines (QS0 and QSI) enable the NDP to obtain and
decode instructions in synchronization with the CPU. The
NDP's BUSY signal informs the CPU that the NDP is executing.
The WAIT instruction tests this signal to ensure that the NDP is
-ready to execute instructions. The NDP can interrupt the CPU
when it detects an exception. The NDP also uses one of the
host CPU's request/grant lines to obtain control of the local bus
for data transfers. The CPU and NDP processors all utilize the
same clock generator and system bus interface (bus control-
ler, latches, transceivers, bus arbiter); no additional hardware
is needed to interface the two processors.

1ICD-178

40p NDP (8087) PROBE

TWISTED
F244 PAIRS

B W =
] INT I -

Connects to NDPIP --.—_._<:> RQ/G 1]<:>
Without —
prOBE BUFFER| - L% Rem K>

1 T %

3-58 ZAX Corporation ICD-178 for 8086/8088




Section 3

TECHNICAL REFERENCES

Emulating The NDP  Since both NDP and CPU interface signal lines are internally
: connected within the ICD, a target system which incorporates
an NDP in its design can be emulated, in most cases, using
only the ICD's CPU in-circuit probe. However, the RQ/GTO0
and BUSY signals of the NDP are connected to the CPU via the
Emulation Method Select switch #1, and this switch must be set
correctly in order to emulate the target system's NDP without
using the NDP in-circuit probe.
For a complete description of how the Emulation Method
Select switch #1 affects the signal interface, see "More About
Your ICD" in Section 1.
ICD-178
NDP (8087)
8282 Bogy7 PROBE
_ ' NDP
QS0 QS0 <‘_L__—:> PROBE
QS1 QS1 LOGIC
BUSY
RQ/GTO ﬁo;o;]f INT
RQ/GTI ko044 RQ/GT0 | RYOCTL
! : (RQ/GTO0)
TEST «:0~0—+ BUSY
. EMULATION
| EAETHOD ggg 5(2086/8088]) }
| SELECT _
| SWITCH CPU
> PROBE
ADO-AD15, A16-A19, BHE(i86) LOoGIC
ADO-AD7, A8-A19(i88)
S0, S1, S2
READY
RESET
CLK
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When To Use The: There are certain conditions under which the NDP in-circuit
NDP In-circuit Probe  probe must be used to emulate an NDP-equipped design. You
should use the NDP in-circuit probe when any of the following

conditions exist:

1. The NDP's INT signal is used for an interrupt to the CPU.

2. The NDP's BUSY signal is not used to monitor the TEST
terminal of the CPU.

3. The NDP's RQ/GTI signal is used to connéct a bus request
from another IOP (Input/Output Processor—8089) to the
target IOP.

4. The NDP's RQ/GT signal is not used for a bus request to
RQ/GTO0 or RQ/GTI.

If the NDP in-circuit probé is required for your particular ap-
plication, see "'System Preparation,” in Section 1.
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NDP Machine Cycles

The QS1, QS2, SO, S1, S2, and CLK signals of the CPU and NDP
processors are directly connected within the ICD. This allows
the NDP to be synchronized with the CPU, regardless of the
in-circuit mode or whether the ICD’s NDP is connected to the
target system.

The NDP memory access sequence is executed in the follow-
ing manner:

1) The RQ signal is generated from the NDP's RQ/GTO0 line
that is connected to the CPU via the Emulation Method
Select switch #1.

2) After a GT response from the CPU, the CPU probe inter-
face sets the bus signal to 3-state.

3) When the NDP starts memory access, the bus signal and
S0/S1/S2 signals become active and emulate the NDP
memory read/write operation.

When the RLS signal of the NDP is generated, the CPU, via the
probe, resumes CPU memory access.

ICD Monitor [___G__O_-l Emulation
Break Ex_ecufion )
* CPU NDP CPU
Memory Read Memory Read Memory Read
CPU / Write / Write / Write
PROBE — —
NDP BO e PT S
o /TTa R G RLS
NDP
PROBE ¢
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Section 3

CPU
PROBE
NDP
RQ/GTO
NDP
PROBE

Emulation

The NDP memory may be accessed after the ICD breaks
emulation. The ICD breaks CPU emulation if 800 clock cycles
pass, from the time of the NDP instruction fetch (eg., FST, FIST,
EBSTP) to the time of memory data writing. In this case, the
ICD can complete a bus request and memory access of the

NDP.

The RQ/GTO signal, connected from the NDP to the CPU via
Emulation Method Select switch #1, is received by the CPU
even during an emulation break; it cannot be inhibited by the

PIN command.

Break 1CD
Emulation Point Monitor
Execution Break
Instruction ngk
Execution rea
N ‘
I 1 = i b
. | |
“RQ
' NDP
, ' i + Break
L ) ra
I l gistruitllon L
xecution
NDP ND .
Memory Read/Write

Instruction

ICD-178 for 8086/8088
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NDP Interrupt Signal  The ICD can output the INT signal of the NDP in all in-circuit
modes (11/2/3). The INT signal is used to generate an interrupt
sequence to the CPU by the Programmable Interrupt Control-
ler (PIC). The CPU then transmits the interrupt signal to the
target system in the Il or I2 modes only.

INTR INTR
8086 PROBE N
8088 LOGIC
INT  |NDP INT PIC
; = PROBE >> Inferrupt
- 8087 LOGIC Controller
ICD-178

TARGET SYSTEM
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NDP Bus Control When the ICD's in-circuit mode is Il or I2, the NDP's RQ/GT1
signal can be used through the NDP probe connected to the
target system. In the I0 mode, input of a bus request signal to
the NDP's RQ/GTI is not permitted. A bus request from
RQ/GTI cannot be inhibited with the PIN command because
of the direct internal connection between processors.

RQ/GT0 PROBE| l RQ/TTO L__ _
RQ/GT1 pocie RQ/GT1 1
gggg : Emulation << ~"71
sMethod :
Select Switch ;
I — (Bit 3) 1
o (Bit 4) :
|
- | i [10p
8087 | RQ/GTO JRQGT RQ/CTO [
o © -—--
B [ other
RQ/GT1 RQ/CTT | BusMas-
' , l ter

ICD-178 TARGET SYSTEM
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NDP BUSY Signal  The NDP's BUSY signal can be accessed by the target system
in all in-circuit modes (10/11/12). Generally, the BUSY signal
connects to the TEST terminal of the CPU, and the BUSY signal
between the NDP and CPU is joined via Emulation Method

Select switch #1.
: PROBE TEST eeon
——C o |wocic o
3086 :
8088 ‘ ) :
H
Emulation ;
\ Method 1
° ] Select i
(Bit 4) b
‘ Switch :
8087 o l
NDP !
PROBE 5> -l Controller
LOGIC I
ICD-178' TARGET SYSTEM
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Emulator Control Module
Description  The Emulator Control module (EMU S-772) controls the emula-
tion and monitor modes of operation. The module also houses
the Event Trigger connector and the External Break connec-
tor; both are externally accessible. There are no internal user-
serviceable controls or components on this module.

(half tone of module)
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Real-time Storage
' Module .
Description  The Real-time Storage module (RTS S-775) includes the con-
troller, memory, and real-time counter for tracing and storing
the user program. By using the HISTORY command, different
sections in the program can be traced, stored, and then
dumped and displayed.

The HISTORY command is used to control the functions of the
real-time trace module; there are no user-serviceable controls
or components on this module. (For a complete description of
how the real-time trace feature works, see the HISTORY com-
mand in Section 2.)

(halftone of real-time storage module)
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Memory Mapping
Unit Module
Description = The Memory Mapping Unit module (MMU S-776) contains
128K bytes of high-speed static RAM (known as “emulation
memory"), which can be used for downloading files, altering
the memory contents, and loading future memory into the
target system.

There are a few user-serviceable components on this module.
See "How To Disassemble Your ICD at the end of this section,
after reading about the MMU's components on the following
pages.

(halftone of module)
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MMU Components 1) ICD Program Memory Block Number switch. This 4-bit
switch sets the allocation block number of the 128K-byte
memory mapping unit in 1K-byte blocks. (For more information
on memory allocation, see the ALLOCATION command in

Section 2.)

3 4

alalils
L

FF

|

ON—ENABLES 128K OFF—DISABLES 128K
ON—-BN9~7=0 OFF-BN9~7=1
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ICD Bus Connector

Pin Assignment SIGNAL NAME PIN No. PIN No. SIGNAL NAME
GND 2 4 GND
AIM 4 3 GND
A3M 6 5 A2M
ASM 8 7 AdM
A7M 10 9 A6M
AOM. 12 : 11 A8M
A1MM 14 13 A10M
A13M 16 15 A12M
A15M 18 17 A14M
A17M 20 19 A16M
A1OM 22 24 A18M
A21M (GND) 24 23 A20M (GND)
A23M (GND) 26 25 A22M (GND)
A25M (GND) 28 27 A24M (GND)
GND 30 29 GND .
DM 32 31 DOM
D3Mm 34 33 D2M
D5M 36 35 D4M
D7M 38 37 D6M
DOM 40 39 D&M
DM 42 41 D10M
D13M 44 43 D12M
D15M 46 45 D14M
GND 48 47 GND
GND 50 49 WRLM
GND 52 51 WRHM
GND 54 53 RDM
GND 56 55 GND
+5V 58 57 +5V
GND 60 59 GND

ICD Bus Connector Pin Assignment
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Pin Descriptions  Signal Names

1.0

Description

AIM—A25M

DOM—DI15M

RDM

WRHM

WRLM

+5V

GND

Output

Output/

Input

Output

OQutput

Output

ICD Program Memory Address
Bus: A1—Al9 are effective, and
A20—A25 are set to low level.

ICD Program Memory Data Bus:
170 timing conforms to machine
cycle operation of 8086
processor.

Expansion Memory Read: Acts
as data read signal to Expansion
Memory module. Output is
synchronized with RD signal of
8086 processor.

Expansion Memory High Data
Write: D8—DI5 data write signals
are sent to Expansion Memory
module. Output is synchronized
with WR signal of 8086 processor.

Expansion Memory Low Data
Write: DO—D7, 8-bit data signal
1s sent to Expansion Memory
module.

Vec reference line: Used by
Expansion Memory module.

ICD ground signal.
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ICD Emulation Memory

The ICD-178 for 8086/8088 features 128K bytes of RAM (emula-
tion memory). This memory can be used for downloading ob-
ject files, as well as altering or manipulating the target system's
memory. (Emulation memory contrasts to user memory in that
user memory is contained in the target systemm itself.) Emula-
tion memory can be expanded internally to 256K bytes by the
addition of the Expansion Memory module.

ICD emulation memory is composed of high-speed static
RAM, which allows the support of multi-speed target systems.
When viewed from the target system, emulation memory is dif-
ferent from a normal memory area in that it is contained within
the 8086/8088 processor. Because of the special characteris-
tics of emulation memory, DMA transfer between the target
system and the ICD emulation memory is not possible; how-
ever, DMA transfer between the address spaces within the
target system is permitted.

ROM ™ NVIAPPING LOGIC
128 KBYTE wrRaM | & 128 KBYTE gggv_;ﬁﬁ
Ellé'!l;ENDED' - R I&D h;gvaRAM PROBE :> USER ‘
PROGRAM { (HIGH SPEED) LRI oms {MEMORY
L | [MAMORY b ) D0-DI5 1 MBYTE
| (up TO " (STATIC RAM) (T AREA
L] \MBYTE | MMU MODULE ‘
ExM—i2_ 128 KBYTE |
Moy EXTENDED
ICD
———————"4PROGRAM | 8086 5457
MEMORY | 8088) »
(UPTO L l
256 KBYTE)
EXM—12 MODLLE
ICD-178 TARGET SYSTEM
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Target System  The memory contained in the target systém is called target
(User) Memory  system memory or user memory. The ICD can address any
area of the IM-byte target system memory.

The access time required to write to the target system memory
from the ICD is identical to that of the processor; however, the
access time needed to read from the target system memory is
slightly shorter than with the processor. Therefore, certain
access conditions must be satisfied for accurate reading.
These conditions are shown below:

T T2 | T3/ TW % T4
CLK / 1 / ¢ / i
!

|

ADDRESS ———k

tAD tDVCL  !tCLDX l
DATA-IN Fy
tAD ' A0-A19 Valid to Valid Data In | max (3+N) T-95ns
1
tDVCL Data Setwp Time min 35ns
tCLDX ' Data Hold Time min 10 ns

N is equal to the total WAIT state T =CLK Cycle Periad

Target Membry Timing Diagram
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Mapping  You can use all or part of the ICD's RAM in place of target
system memory by creating a memory map. The emulation
memory or target system memory can be mapped in incre-
ments of 1K bytes using the MAP command. (For an explana-
tion and example of how this works, see the MAP command in
Section 2.)

1M BYTE

ICD USER

PROGRAM gggg ‘ MEMORY

ICD-78 ' TARGET
SYSTEM
| e
MAPPING-
—_—
RO > RO
RW > RW
NO MAP
ICD PROGRAM EMULATION CPU USER (TARGET)
MEMORY MEMORY MAP MEMORY
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Power Supply  Line voltage: 100 to 120 volts AC
Specifications 200 to 240 volts AC

Frequency: 50 or 60 Hz
‘Power: 50 watts

Output voltage: +5 volts DC
+12 volts DC
-12 volts DC

The Power Supply provides + 35 volts to the control modules
and 24 volts to the external cooling fan. The voltage to the con-
trol modules is filtered to reduce noise from the power supp-
ly line.
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How To Disassemble
Your ICD

Introduction  The ICD must be partially or fully disassembled in order to
modify the components and controls or change certain settings
on the control modules. In this chapter, you'll find the pro-
cedure for disassembling the ICD and removing (and install-
ing) the control modules.

Important Notice  Before you begin any disassembly of your ICD, you should
To Users! be aware of certain guidelines which must be followed in
order to preserve the Warranty Policy on this equipment.

)

2)

3)

All adjustments and modifications to the ICD are limited
to the Serial Interface Output (SIO) module, CPU control
module, Memory Mapping Unit (MMU) module, and Ex-
pansion Memory (EXM) module. The adjustments and
modifications authorized by ZAX are clearly identified
(A) in each of these chapters. Any other alterations or
adjustments on the modules void the Warranty Policy.

Do not adjust, modify, and .~ or in any way alter the controls
or components on any of the four remaining modules (Indi-
cator.~Control, Real-time Storage, Emulator Control, Break
Matrix) or the power supply.

Follow the disassembly procedure described here. Dam-
age may result if the ICD is disassembled, or the modules
removed, in a manner other than that described in this
chapter.

ICD-178 for 8086/8088
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Basic Parts  The construction of all ZAX ICD-series emulators is very simi-

Of Your ICD  lar. The basic ICD unit includes the mainframe, seven (exclud-
ing the optional Expansion Memory module) control modules,
power supply, Mother Bus cable, and outside casing. The
mainframe is a metal chassis that houses the control modules.
and power supply. The seven control modules are circuit
boards (sometimes called "‘cards’) that do the actual work of
emulating the target system, storing memory, tracing pro-
grams, etc. The power supply provides voltage for the mod-
ules. The Mother Bus cable permits the modules to commu-
nicate with each other. The ICD case consists of a top cover,
bottom cover, and two side covers.

® Main Frame

@ Side Covers

® Control Modules
@ Top Cover

® Power Supply

® Bottom Cover
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A Procedure For
Disassembling The ICD

WARNING = HAZARDOUS VOLTAGE IS PRESENT WITHIN THE ICD-178.
DISCONNECT THE AC POWER PLUG BEFORE BEGINNING
ANY INTERNAL WORK ON THE ICD-178.

Disassembling the ICD requires the following tools:

(1) medium Phillips-type screw-
driver: used for removing the
outside case screws.

(1) small Phillips-type screwdriver:
used for removing the modules
from the internal mainframe.

(1) small slot-type screwdriver:
used for prying the bus cable
sockets away from the pin
connectors.

(1) pair of needle-nosed pliers:
used for removing and attaching
power-supply connectors from the
8-pin plugs.
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1. Remove the top cover and two side covers.

a) Remove the four raised screws that connect the top
cover to the side covers. Lift the top cover off the ICD.

b) Remove the eight countersunk screws that attach the
side covers to the ICD and detach each cover.
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2. Gently turn the ICD over and remove the bottom cover.

NOTE: Place the ICD on a soft foam-type pad to protect the top
components.

a) Remove the four chrome-plated screws that attach the
bottom cover to the mainframe (it is not necessary to
remove the two black countersunk screws).

b) Lift the bottom cover off the ICD.

¢) Turn the ICD back over on the foam pad so the control
panel and power supply are facing up.

The control modules are now accessible for removal.

—-Ti§;;“"“"""““““““““"""lz

RO E
SRR TN
1 R
l‘g |||IQHH“HHHHHHHHHHHH‘;

—® ®
o ~a
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How The Modules  Each module is linked by the Mother Bus cable. Power is sup-
Are Connected plied to each module by a socket-type power-supply con-
nector (except for the Indicator/Control Panel, $-730,
which receives its power from the Mother Bus cable). The
power-supply connector and Mother Bus cable must be

detached before removing any of the control modules.

IMPORTANT: Note the position of the power-supply connec-
tors before removing them. Both the socket and plug have a
black label on one side to indicate the polarity of the con-
nectors.
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Procedure For Removing 1. Remove the Indicator/Control Panel (S-730).

The Modules a) Detach the Mother Bus cable from the Indicator/Con-
trol panel (location CN-1).

b) Remove the four screws that attach the panel to the
mainframe.

¢) Remove the Indicator/Control panel from the main-
frame.
2. Remove the Serial Interface Output (SIO-S-771) module.

a) Remove the two small screws that attach the module to
the mainframe.

b) Detach the Mother Bus cable from the module.

c) Detach the power—Supply connector from the module.
3. Remove the optional Expansion Memory module (EXM-12

S-766), if supplied. .

a) Detach the auxiliary bus cable from the module.

b) Detach the power-supply connector from the module.

c) Remove the two small screws that attach the module to
the mainframe.

d) Remove the Expansion Memory module from the main-
frame.

NOTE: When installing this module, carefully fold the bus
cable to make a 90-degree turn so that it can attach to the 60-pin
bus receptacle on the Memory Mapping Unit module (Iocated
on the bottom of the ICD).
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Remove the Break Matrix (BRX 5-788) module.

a) Detach the Mother Bus cable from the module. Detach
the 30-pin bus cable that connects the BRX module to
the EMU module.

b) Detach the power-supply connector from the module.

c) Remove the two small screws that attach the module to
the mainframe.

d) Remove the Break Matrix module from the mainframe.

Remove the Central Processing Unit (CPU S-773) module.

a) Detach the Mother Bus cable from the module by push-
ing out the retaining clips from the connector housing.

b) Detach the power-supply connector from the module.

c) Remove the two small screws that attach the module to
the mainframe. :

d) Slide the module away from the mainframe at the power-

supply connector-end of the ICD.

Remove the Emulator Control (EMU S-772) module.
a) Detach the Mother Bus cable from the modulee.
b) Detach the power-supply connector from the module.

c) Remove the two small screws that attach the module to
the mainframe.

d) Slide the module away from the mainframe at the power-
supply connector-end of the ICD.

ICD-178 for 8086/8088
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7. Remove the Real-time Trace Storage (RTS S-775) module.
a) Detach the Mother Bus cable from the module.
b) Detach the power-supply connector from the module.

c) Remove the two small screws that attach the module to
the mainframe.

d) Slide the module away from the mainframe at the power-
supply connector-end of the ICD.
8. Remove the Memory Mapping Unit (MMU S-776) module.
a) Turn the ICD over so the MMU mo.dule is on top.
b) Detach the Mother Bus cable from the module.
c) Detach the power-supply connector from the module.

d) Remove the four small screws that attach the module to
the bottom of the mainframe.

e) Lift the module from the mainframe.

Installing The  To install the modules, reverse the "removing the modules”
Modules procedure

CAUTION: DO NOT REVERSE POWER CONNECTOR POSI-
TION DURING INSTALLATION. CONNECTOR MISPLACE-
MENT WILL CAUSE DAMAGE TO THE ICD-178.

NOTE: When replacing the side panels, loosely position all the
screws in place to allow the panels to align properly before
tightening the screws.
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COMMUNICATION PROTOCOL

Introduction

ZAX ICD-series emulators require the management of a com-
munications utility in order to interface to a host computer.
Normally, this process is controlled by ZAX's own communica-
tions utility, ZICE (pronounced ''Zee ice"). However, when us-
ing the ICD with systems not supported by ZICE, it is
necessary to write your own communications programs to
ensure an orderly information exchange between the ICD and
the host computer system.

This section shows the communications programs for interfac-
ing a host computer to the ICD when operating in the LOCAL
and REMOTE modes.

When interfaced to a host computer, ZAX ICD-series
emulators can operate in one of two system configurations. In
one configuration, a host computer is used to directly control
the ICD via the utility software program ZICE. This configura-
tion is called "Host Computer Control of the ICD!" The ICD
operates in the REMOTE mode for this configuration.

In the other configuration, the ICD is under the direct control
of a console terminal and uses a computer as either a data
storage facility or as a conduit to the ZICE commands (ie., help
files, "Z" commands, etc.). This configuration is called "Ter-
minal Control of the ICD—With Host Data Files" The ICD
operates in the LOCAL mode for this configuration. (The HOST
command activates the LOCAL "host computer assisted”
mode.)

NOTE: Although this manual is specifically designed for use
with your particular emulator, this section can be used with
all ZAX ICD-series emulators which feature the “backslash”
(\) protocol format. This format is structured as: \code {text)
<CR>. A Number and Symbol Conversion Code chart, which
indicates the correct numbers and symbols to use with your
particular emulator, is shown at the end of this section.

ZAX Corporation  4-1




COMMUNICATION PROTOCOL Section 4

REMOTE MODE "
PROGRAM
FLOW CHART FROGRAM

4 ]
1 )
"

COMMAND FUNCTION TEXT
REQUEST ANALYSIS DISPLAY
PROGRAM PROGRAM PROGRAM

r T Y N v 3]
' ' t H 1 ]
. H H e H

OBJECTFILE | | OBECTFLE | | ILEGALFZ" | | gur | [cONSOLEKEY] | \Umenat | | Srwsouic
PROGRAM PROGRAM PROGRAM PROGAAM PROGRAM Ny ERsIoN PROGRAM |

Program: Mode: Control:

COMMAND REQUEST REMOTE HOST COMPUTER

Action: This program acts as the main intermediary program (trans-
ferring instructions and text only) between the ICD and the subprograms
(COMMAND REQUEST, TEXT DISPLAY, and FUNCTION ANALYSIS).
After being converted to symbols, the parameters sent from the ICD are
displayed. The host computer waits for an input from the ICD. (The host
system must have an input buffer to hold the input code from the ICD))
The host computer receives one line of data and places it in the input
buffer. The host computer then executes one of the following programs
depending on the code it receives:

Input Buffer Contents Program Executed
\FO<CR> COMMAND REQUEST
\80(text] <CR> TEXT DISPLAY

any other code FUNCTION ANALYSIS
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Section 4 COMMUNICATION PROTOCOL

REMOTE MODE
PROGRAM IDLE
FLOW CHART PROGRAM
H i
. A
COMMAND FUNCTION TEXT
REQUEST ANALYSIS DISPLAY
PROGRAM PROGRAM PROGRAM
r - - - 1 "
] : 1 : “L 1}
OBJECTFILE | | OBJECT FILE | | ILLEGAL MZ" SYmeou/
LOADIVERIFY SAVE COMMAND PROGRAM T COMERAL TENT DIGPLAY
PROGRAM PROGRAM PROGRAM PROGRAM CRoGham PROGRAM
Program: . Mode: - Control:
COMMAND REQUES REMOTE HOST COMPUTER

command request from the ICD.

Action: Sends a command from the host computer in response to a

REQUEST
RECORD

"I\FS{command} COMMAND ICD+HOST
<CR> RECORD

Code/Record Code/ ICD«—HOST Notes
Record Name
\FO{text} <CR> COMMAND ICD—-HOST Contains ASCII text

to be displayed, but
does not include
<ACK>, <NAK>,
or <SOH>. Host
computer then dis-
plays {text].

ASCIl text sentas a
command to the ICD.
Record cannot con-
tain any control code
and must end with
<CR>. When
record is entered
from host computer,
the system accepts
one line of data,
echoing it back to
the screen.
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(The cursor stays on
the same line after
the echo. The ICD
sends a code in the
text display se-
quence to move the
cursor to the next
line)
Program Description: The ICD first requests a command by sending
\FO{text} < CR> to the host computer. Upon receiving the record from
the ICD, the host computer waits for an input after displaying the text
record. When a command record is entered from the host computer, the
system sends it to the ICD and then returns to the IDLE program.

ICD Host Computer System
\FO{fext} <CR> [:> mmmmmme
v

(text display to console)

(input command record from console)

1
: 1
]
hd
<: \Fo{command] <CR>
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Section 4 COMMUNICATION PROTOCOL

REMOTE MODE
IDLE
PROGRAM PROGRAM
FLOW CHART
: i
COMMAND FUNCTION TEXT
REQUEST ANALYSIS DISPLAY
PROGRAM PROGRAM PROGRAM
S—— 1 I ': 1
OBJECTFILE | | oBJECT FILE | | ILLEGAL 2" T CONSOLE KEY Symeou/ SYMBOLIC
LOADIVERIFY SAVE COMMAND au CHECK NUMERAL | |TEXT DISPLAY
PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM | | CONVERSION| | “oroGRAM
3 OGRAM
Program: Mode: Control:
FUNCTION ANALYSIS REMOTE HOST COMPUTER

Action: Host computer places one line of data from the ICD into the input
buffer and analyzes the data. The host computer then executes one of
the following programs based upon the contents of the input buffer.

Input Buffer Contents Program Executed
\00{filename} <CR> FILE LOAD

or \{filename} <CR<

\0Ol {filename}<CR> : FILE VERIFY

or \03{filename}<CR>

\(filename}<CR> FILE SAVE

or \12{filename}<CR>

\43{parameter} <CR> “Z" COMMAND
\44<CR> QUIT

\2X{symbol} <CR> SYMBOL CONVERSION
\3X {parameter} {text} <CR> SYMBOLIC TEXT DISPLAY
\88 Checks the console input
or\8A<CR> Checks the console input in

the host computer.
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COMMUNICATION PROTOCOL | Section 4

REMOTE MODE
PROGRAM I0LE
FLOW CHART PROGRAM
COMMAND FUNCTION TEXY
REQUEST ANALYSIS DISPLAY
PROGRAM PROGRAM PROGRAM
) IS SYMBOL/ !
Program: " Mode:  Control:
TEXT DISPLAY .- REMOTE HOST COMPUTER
Action: Text sent from the ICD is displayed. .
Code/Record Code/ ICD+—HOST Notes
: Record Name
\80{text} <CR> TEXT ICD-HOST  ASCII text sent
or \32{text} RECORD to host computer
<CR> ' screen from ICD.
‘ <ACK>, <NAK>,
<ENQ>, or
<SOH > cannot be
contained in the text
record.
\F8<CR> DISPLAY ICD«~HOST  Sentto ICD when
# COMPLETE display has been
or ACKNOWL- completed.
# EDGE CODE
F7<CR> DISPLAY ICD~HOST  Sentto ICD to inter-
INTERRUPT ‘ rupt it from sending
CODE a text record when
displaying a ‘'scroll-
ing-type" command
(eg. DUMP, TRACE).
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Program Description: When the TEXT DISPLAY program is requested,
the ICD sends \80{text} <CR> or \82{text} < CR> to the host com-
puter. The host computer displays the text record, and then checks the
console input status and acts on one of the following:

a) If no input is given, the host computer sends \F8<CR >to the ICD
and returns to the IDLE program.

b) If the input code is ESC, the host computer sends \F7<CR> to the
ICD and returns to the IDLE program, suspending any further text
display.

c) If the input is a code other than ESC, the host computer sends
\F8< CR> to the ICD and returns to the IDLE program.

ICD ' Host Computer System

\80(text} <CR>
or\82(text} <CR>

A 4
(text display record to console)

44— \F8<CR> &--—--
.or \F7<CR>
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COMMUNICATION PROTOCOL : Section 4

REMOTE MODE
PROGRAM IDLE
FLOW CHART PROGRAM

4 a1
] 1
L i

COMMAND FUNCTION TEXT
REQUEST ANALYSIS DISPLAY
PROGRAM PROGRAM PROGRAM

f T . - T 1
1 1 1] ] ] 1
e i - . A

OBJECT FILE | | OBJECTFILE | | ILLEGAL FZ" Qurt lcONSOLE KEY| :z":ggz SYMBOLIC
LOADIVERIFY SAVE COMMAND PROGRAN CHECK convenaion | |TEXT DIsPLAY
PROGRAM PROGRAM PROGRAM PROGRAM PROGAAM PROGRAM
-
Program: ' Mode: Control:

OBJECT FILE LOAD/VERIFY REMOTE HOST COMPUTER

Action: An object file is sent from the host computer in response to a
LOAD/VERIFY request from the ICD. NOTE: The transmission of the
object file may be interrupted by a TEXT DISPLAY REQUEST or a
CONSOLE KEY INPUT CHECK REQUEST.
Code/Record Code/ ICD«—HOST Notes

Record Name

\00(filename} INTELHEX ICD-HOST Sentto host com-

<CR>or\02 LOAD puter when ICD
{filename) REQUEST loads object file.
<CR>RECORD
or S FORMAT
LOAD REQUEST
RECORD
\Ol{filename} INTELHEX ICD—HOST Sentto host com-
<CR> or 03 VERIFY puter when display
{filename} REQUEST has been completed.
<CR> RECORD or

S FORMAT

VERIFY

REQUEST

RECORD
{record} OBJECTFILE ICD+«~HOST Intel Hex or S format
<CR> RECORD record sent to ICD.

Record may not con-
tain any control code
and must end with
<CR>.
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COMMUNICATION PROTOCOL

\F8<CR>

\F6<CR>

\F7<CR>

\80{text] <CR>

\F8<CR>
#

or
#

\F7<CR>

\8A<CR>

\F8<CR>

OBJECT FILE ICD-HOST
ACKNOWL-
EDGE CODE

OBJECT FILE ICD—~HOST
RETRANS-

MISSION

REQUEST

CODE

OBJECT FILE ICD—HOST
TRANSMIS-

SION

INTERRUPT

CODE

TEXT
RECORD

ICD+~HOST

DISPLAY
COMPLETE
CODE

ICD+<HOST

LOAD/
VERIFY
SEQUENCE
ABORT
INDICATION
CODE

ICD<HOST

CONSOLE
KEY INPUT
CHECK
REQUEST
CODE

ICD—-HOST

NO-
CONSOLE
INPUT CODE

ICD<HOST

Sent to host com-
puter to acknowl-
edge successful
receipt of an Intel
Hex or S format
record.

Used when ICD
requests host com-
puter to re-transmit
object record,
usually due to a
sum-check error.

Ends LOAD/VERIFY
sequence due to
irrecoverable error.

This record usually
contains a verify
error message.

Sent to ICD when
LOAD or VERIFY
sequence is
completed.

Host computer
aborts LOAD/
VERIFY sequence
by sending this
code.

Generally used to
check status of an
abort, or interrupt
of verify error
messages.

ZAX Corporation
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COMMUNICATION PROTOCOL

Section 4
\F9{character}] CONSOLE ICD«HOST
<CR> INPUT CODE
\F7<CR> LOAD/ ICD«<HOST  SenttoICD when
VERIFY host computer
SEQUENCE aborts object
ABORT LOAD/VERIFY
INDICATION sequence.
CODE
\Fl1<CR> LOAD/ ICD~HOST  Sentto ICD (after
VERIFY END closing file) if
CODE records are
exhausted.
\F7<CR> LOAD/ ICD<HOST InformsICDitis
VERIFY aborting LOAD/
SEQUENCE VERIFY sequence.
ABORT
INDICATION
CODE

Program Description: The ICD sends \00{filename}<CR> or
1\02{filename} < CR> to the host computer to load or verify a user pro-
gram. The host computer then opens the requested program file and
acts on the following:

a) If an error occurs when reading the file, the host computer sends
\F7<CR> to the ICD and returns to the IDLE program.

b) If no error is detected, the host computer sends the Intel Hex or S
format record to the ICD and then waits for \F8 < CR> from the ICD. If
the host computer receives \F8<CR >, it then reads the Intel Hex or S
format record. If the code is \F7<CR>, the host computer sends
\F8< CR > after closing the file, and then returns to the IDLE program.
If the code is \F6<CR >, the host computer waits for \F8<CR > after
re-transmitting the Intel Hex or S format record to the ICD. When the text
record is received from the ICD, the host computer displays the text
record and then waits for \F8<CR>. If \8A < CR > is received from the
ICD, the host computer sends \F8< CR > to the ICD if there is no input,
or {character} when there is an input.

c) If there is no record to send when \F8<CR > is received from the
ICD, the host computer closes the file, sends \F1 <CR> to the ICD, and
returns to the IDLE program.
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COMMUNICATION PROTOCOL

ICD

\0 X ({filename} <CR> C———) i

]
C: {file record} <CR>‘J
\F8<CR> —— (read Intel HEX or SI format record)
Y e | {file record} ! <CR >4--?
\F6<CR> | E
—— {file record} <CR>¢-
\F8 <CR> _— v
(read Intel HEX or S format record)
1
E— {file record} <CR> 4=
- \80(fext}<CR> C———p - -
(text display record)
i
-3 l -
¢—— \F8<CR> or \F7<CR> ¢~--4
- \BA<CR> —_— .
i
R 4
(console key in check)
i ¢——— \FB<CR> or \F7<CR> ,__! ]
<F8<CR> \F9 {character} <CR>

Host Computer System

v
(designated file open)
(read Intel HEX or S format record)

(designated file close)
i
————— \FI<CR> or \F7<CR> ¢~--

(fo command input request sequence efc. )
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COMMUNICATION PROTOCOL

Section 4
REMOTE MODE :
PROGRAM - IDLE
FLOW CHART FROGRAM
! ]
COMMAND FUNCTION TEXT
REQUEST ANALYSIS DISPLAY
PROGRAM PROGRAM PROGRAM
o H H B} H H
| SYMBOL/
oaoemey | | > aave - | | 'Commans. our | [CONEORE S| [ NumeraL | | S oAy
PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM | | CONYERSION| | "proGRAM
Program: Mode: Control:
OBJECT FILE SAVE REMOTE HOST COMPUTER

Action: The host computer receives an object program and creates a file
upon receiving a SAVE REQUEST from the ICD.

RETRANS-
MISSION
REQUEST
CODE

Code/Record Code/ ICD—HOST Notes
Record Name
\10{filename} INTELHEX ICD—-HOST Sent to host
<CR>or\12 SAVE computer to save
{filename} REQUEST a file.
<CR> RECORD or
S FORMAT
SAVE
REQUEST
RECORD
\F8<CR> OBJECT ICD-HOST  SenttoICD to
RECORD . request Intel Hex or
REQUEST S format record.
CODE
{record} OBJECT FILE ICD-HOST
<CR> RECORD
\F6<CR> OBJECTFILE ICD+HOST  Used when host

computer requests
ICD to re-transmit
object file. (Most
re-transmission
requests are caused
by a sum-check
error of an Intel Hex
or S format record.)
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COMMUNICATION PROTOCOL

\F1<CR> FILE END ICD—-HOST Sent to host com-
CODE ) puter when record
-transmission is
exhausted.

\F7<CR>SAVE ICD—-HOST Directs host

SEQUENCE computer to abort
ABORT object save
REQUEST sequence.
CODE

\F8<CR> FILE CLOSE ICD<HOST Sent to ICD in
END CODE response to

\F1<CR> if the file
has been closed
successfully, then
returns to IDLE

program.

\F7<CR> SAVE ICD+<HOST Informs ICD that it
SEQUENCE is aborting the
ABORT object save
INDICATION sequence.

CODE

Program Description: The ICD sends \10{filename}<CR> or
\12{filename } < CR > to the host computer when saving a user program.
The host computer then opens the selected user file. If the file does not
open, the host computer sends \F7<CR> to the ICD and returns to the
IDLE program. If the file opens, the host computer sends \F8<CR > to
the ICD. The host computer then waits for the Intel Hex or S format
record from the ICD. If it receives \F1 < CR > from the ICD, the host com-
puter sends \F8< CR > after closing the user program file, and returns
to the IDLE program.

The host computer then executes a file write of the record received from
the ICD. If an error occurs during the file write operation, the host com-
puter closes the user program, sends \F7<CR > to the ICD, and returns
to the IDLE program.

If a sum-check error occurs, the host computer waits for the Intel Hex or
S format record from the ICD after sending \F6<CR>. The host com-
puter then waits for the next Intel Hex or S format record (sending
\F8< CR> to the ICD) if no error occurs during the file write.

ZAX Corporation 4-13




COMMUNICATION PROTOCOL

Secﬂon 4

IcD

\X{filename )] <CR> (:—__>

Host Computer System

¢__J

(designcted' file make)

VRSN 7 PYC P ———

(Intel HEX record ) <CR> [::>

or {S format record} <CR>

‘._-,

(write Intel HEX or S format record)

4———— \F8<CR> ¢ L

{Intel HEX record ) <CR> :? v

or (S format record ] <CR> (when receive record error)

. , ;
Retransmit ¢———— \FO<CR> ¢=m=mmmm= —

(Infel HEX record ) <CR> >

or {S format record} <CR>

‘-__

(write Intel HEX or S format record)
T

——— \F8<CR> ¢

\F1<CR> » -
or \F7<CR> - ,
' (designated file close)
i
4——— \F8<CR>o0r \F7<CR> ———=d

(to IDLE brogrcm}]
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Section 4

COMMUNICATION PROTOCOL

REMOTE MODE
IDLE
PROGRAM PROGRAM
FLOW CHART

r a

) )

L .
COMMAND FUNCTION TEXT
REQUEST ANALYSIS DISPLAY
PROGRAM PROGRAM PROGRAM

r - " s hl a

] ] ] ] ] ]

H H H H H 1
OBJECTFILE | | OBJECT FILE | | ILLEGAL 1z ourr CONSOLE KEY| 55.'22%( SYMBOLIC
LOADIVERIFY SAVE COMMAND PROGAAM CHECK CONVERsIoN | | TEXT DispLAY

PROGRAM PROGRAM PROGRAM PROGRAM RO PROGRAM
GRAM
Program: Mode: Control:

ILLEGAL/"Z" COMMAND

REMOTE HOST COMPUTER

Action: This sequence is used to process an ILLEGAL or "Z" command,
according to the parameters sent from the ICD. The ILLEGAL command
is a command not defined in the ICD, but it is interpreted and process-
ed by the host computer. The host computer can use the ILLEGAL and
"Z" commands to process HELP or macro commands.

Code/Record Code/ ICD—HOST Notes
Record Name

\43{parameter} ILLEGAL/ ICD-HOST Sent to host com-

<CR> A puter to process the
COMMAND ILLEGAL/"Z"
RECORD command.

\F8<CR> ILLEGAL/ ICD+~HOST Sent to ICD when
A ILLEGAL/"Z"
COMMAND command has been
NORMAL processed success-
END CODE fully.

\F7<CR> ILLEGAL/ ICD«HOST Sent to ICD when
A ILLEGAL/"Z"
COMMAND command has not
ABNORMAL been processed
END CODE successfully.
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Program Description: The ICD sends \43{parameter} <CR> (and the
specified "Z" command) to the host computer. The host computer per-
forms the specified "Z" command and then acts on the following:

a) If an error is contained in the "Z" command specification, the host
computer sends \F7<CR> to the ICD and then returns to the IDLE
program.

b) If no error is detected, the host computer sends \F8 <CR > to the ICD
and then returns to the IDLE program.

NOTE: The ICD does not react differently to the \F7<CR> code than
it does to the \F8<CR> code. The ICD normally assumes that the host
program has issued its own error messages if an error has occurred.

iICD Host Computer System

saaf gommon Lecr> )
& parameter

4--!

llegal command

“Z" command procedure
1)

1
——— \F8<CR> or \F7<CR> ¢
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COMMUNICATION PROTOCOL

REMOTE MODE oLe
PROGRAM PROGRAM
FLOW CHART
13 a
1 1
H H
COMMAND FUNCTION TEXT
REQUEST ANALYSIS DISPLAY
PROGRAM PROGRAM PROGRAM
r B B ) T a
] ) [} t ) )
H i H
OBJECT FILE | | OBJECT FILE | | ILLEGAL 2" ourt CONSOLE KEY SZHE;?HL SYMBOLIC
LOADIVERIFY SAVE COMMAND PROGRAM CHECK convenmon | [TEXT DispLAY
PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM
Program: Mode: Control:
QUIT REMOTE HOST COMPUTER

Action: The host computer returns to the operating system (OS).

Code/Record Code/
Record Name

ICD—HOST Notes

\44<CR> QUIT CODE ICD—-HOST Sent to host com-

puter to exit the
communications util-
ity ZICE and returns

control to the OS.

ICD

\N44<CR>

Host Computer System

(return to OS)
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COMMUNICATION PROTOCOL Section 4
REMOTE MODE e
PROGRAM
FLOW CHART PRoGRAN
COMMAND FUNCTION TEX
REQUEST ANALYSIS DISPLAY
PROGRAM PROGRAM PROGRAM
f - SYMBOL/
Program: Mode: Control:
CONSOLE KEY CHECK REMOTE HOST COMPUTER

Action: The ICD uses this sequence to check the console input to the
host computer. (The console input could be inquiries about an interrup-
tion, restart or abort trace sequence, or dump output).

Code/Record Code/ ICD—HOST Notes

\8A<CR> CONSOLE ICD—-HOST  Sentto host com-
KEY INPUT puter to request a
CHECK - console key input
REQUEST check.
CODE

\F8<CR> NO- . ICD~HOST  Sentto ICD if there
CONSOLE- is no console key
INPUT CODE input.

\F9{any ASCII CONSOLE ICD+«HOST SenttoICD if there

code}<CR> RECORD is a console key

input.

4-18 ZAX Corporation




Section 4 COMMUNICATION PROTOCOL

ICD Host Computer System -

\BA<CR> =P === mcccceccr e

(console key check)
'
i

\F8<CR> ‘_____l'

or \Fe{character} <CR>
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REMOTE MODE -
PROGRAM 1oL
FLOW CHART PROGRAM

[4 95
1 ]
A H

COMMAND FUNCTION TEXT
REQUEST ANALYSIS DISPLAY
PROGRAM PROGRAM PROGRAM

P T T H M H
] ' ' 1 ) 1
2 H H

OBJECTFILE | | OBJECT FILE | | ILLEGAL FZ” ourr jconsoLe ke | SYMEOL SYMBOLIC
icashenn | |, | | Soute | | sneham | [ cHEeCT |cOMERAS, | | ooy
Program: Mode: Control:
SYMBOL/NUMERAL REMOTE HOST COMPUTER

CONVERSION

Action: This sequence is used when the host computer requests a sym-
bol or numeral conversion.
Code/Record  Code/ ICD—HOST Notes

Record Name

\2X{symbol} SYMBOL/ ICD—HOST  Sent to host com-

<CR> NUMERAL puter to request
CONVERSION numeric conversion
.REQUEST of a symbol.
RECORD

\F9"0" {number} NUMERIC ICD«~HOST SenttoICD when

(hexadecimal RECORD the symbol has been

ASCI)'H"<CR> convertedtoa =
‘ i numeral. (The host
computer attaches
"0" to the head of
the converted value
and “H" atthe end.)

\Fl<CR> SYMBOL/ ICD+~HOST Sent to ICD when
NUMERAL the symbol chosen
CONVERSION cannot be converted
ERROR CODE to a numeral.
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COMMUNICATION PROTOCOL

ICD

\2X {symbol} <CR>

Host Computer System

—

\NFQ0 {Number} H <CR>
:: or \F1<CR>
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Section 4

REMOTE MODE oL
PROGRAM !
FLOW CHART FRoaRAM
H i
COMMAND FUNCTION
REQUEST ANALYSIS DISPLAY
PROGRAM PROGRAM PROGRAM
[ T 1 1 ; '-
SYMBOL/
ousmrus | |onserrue | wsonrr | | qur | ool | Sueek | | omacue
PROGRAM PROGRAM PROGRAM PROGRAM | | CONVERSION] | “proGRam
Program: Mode: Control:
SYMBOLIC TEXT DISPLAY REMOTE HOST COMPUTER

Action: The host computer displays the parameters sent from the ICD
after they are converted from numerals to symbols.

Code/Record Code/ ICD—HOST Notes
' Reécord Name .
\3E(text which NUMERAL/ ICD-HOST Informs host com-
includes \3X SYMBOL puter to display the
{parameter) ) CONVERSION parameters after con-
<CR> RECORD verting to symbols.
(The control codes
<ACK>, <NAK>,
and <ENQ> are
not allowed in the
symbolic text record.
The header 3X
" before {parameter}
may contain values
from 30 to 3F)
\F8<CR> DISPLAY ICD«<HOST Sent to ICD when the
COMPLETE symbol display and
CODE text in the symbolic
text record have
been completed.
\3X {parameter} SYMBOL ICD«~HOST Informs the host
<CR> CONVERSION computer to display
RECORD the parameters after

converting to
symbols.
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Program Description: The ICD sends \3E{text string} < CR >, which may
contain one or more \3X{ parameter} within the text line, to the host com-
puter when it displays a parameter by a symbol. The host computer then
enters all data before <CR> into the input buffer and acts on the
following:

a) If \3X{parameter} cannot be found in the input buffer, the host com-
puter displays the contents of the input buffer already converted to
symbols, sends \F8<CR> to the ICD and then returns to the IDLE
program.

b) If \3X{parameter} is found, the host computer searches the symbol
table for {parameter}. If { parameter} cannot be found in the symbol
table, the system converts \3X{parameter) to { parameter}, and search-
es the input again. If { parameter} is found in the symbol table, the sys-
tem converts \3X{ parameter} to a symbol. .

ICD Host Computer System

N\ 3E {text)

\3X {parameter}

{text}]<CR> L~ Y =====—ercrcccccc—- -1

(change parameter for symbool)

(display symbol & text to console)

1
¢— \F8<CR> or \F7<CR> ¢~
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LOCAL MODE .
10LE
PROGRAM PREGRAM
FLOW CHART
T
H |
r-----&--c-ql }
CONSOLE/ COMMAND , FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
. L.---j ----- o
' H H r H < 2
)
H OBJECT OBJECT SYMBOL/ SYMBOLIC COMMAND
] FiLenoao FILE it ourr NUMERAL TEXT & TEXT
: VERIFY SAVE PROGRAM PROGRAM CONVERSION DISPLAY EXECUTION
; PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM
H ] 1 [ v ]
v - - P v - v
H
CONSOLE
COMMAND
INPUT/IOUTPUT
PROGRAM
[]
)
r - ~ o
) 1 1 [
H H ! i
CONSOLE CONSOLE CONSOLE CONSOLE
CHARACTER TEXT CHARACTER TEXT
READ READ WRITE . WRITE
PROGRAM PROGRAM * PROGRAM PROGRAM
Program: Mode: Control:
IDLE ) LOCAL TERMINAL

Action: This program acts as the main intermediary program (trans-
ferring instructions and text only) between the ICD and the subprograms
(COMMAND REQUEST and FUNCTION ANALYSIS). The host com-
puter waits for an input from the ICD. (The host system must have an input
buffer to hold the input code from the ICD) The host computer receives
one line of data and places it in the input buffer. The host computer then
executes one of the following programs depending on the code it re-

ceives:

Input Buffer Contents Program Executed
\FOf{text}]<CR> COMMAND REQUEST
any other code FUNCTION ANALYSIS
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LOCAL MODE
PROGRAM PROGRAM
FLOW CHART
N o, e
CONSOLE/ COMMAND FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
L--_-1 ..... < :
g OBJECT OBJ‘ECT ILLEGALZ" * SVMJBOLI SYMBOLIC COMMAND
1 FILE/LOAD FILE COMMAND auit NUMERAL TEXT & TEXT
: VERIFY SAVE PROGRAM PROGRAM CONVERSION DISPLAY EXECUTION
: PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM
v 3 7 3 v v v
CONISOLE
COMMAND
INPUT/OUTPUT]
PROGRAM
CON;OLE CON;OLE CON;OLE CON;OLE
CHARACTER TEXT CHARACTER TEXT
. READ READ WRITE WRITE
PROGRAM PROGRAM PROGRAM PROGRAM
Program: Mode: Control:
COMMAND REQUEST LOCAL TERMINAL
—CONSOLE
Action: These sequences allow commands to input to the ICD through
a console terminal in the LOCAL mode.
Code/Record  Code/ ICD—HOST Notes
Record Name
\FO{text}<CR> COMMAND ICD—-HOST  Sentto host com-
INPUT puter before ICD
STATUS WAIT displays a prompt
RECORD (>).
CONSOLE See the individual
CHARACTER programs for a
READ/WRITE description.
SEQUENCE
or CONSOLE
TEXT
READ/WRITE
SEQUENCE
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\Fl<CR> CONSOLE ICD+<HOST ICD outputsa
COMMAND prompt to the
INPUT . console screen after
REQUEST receiving this code.
CODE '
ICD Host Computer System

\FOf{text} <CR> _—)

CONSOLE CHARACTER READ SEQUENCE
CONSOLE TEXT READ SEQUENCE
CONSOLE CHARACTER WRITE SEQUENCE
CONSOLE TEXT WRITE SEQUENCE

e \F1 <CR>
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LOCAL MODE
PROGRAM IOLE
FLOW CHART PROGRAM
U K
CONSOLE/ COMMAND FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
L--_-.‘ ..... 'l :
1) 1
H H . H _ H -
1
1
H oroseer, || o | Lweoar | | gy | | Syusol | | Svumue | | cquumo
: VERIFY SAVE PROGRAM PROGRAM CONVERSION DISPLAY EXECUTION
: " PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM
v <+ - + + + v
H
CONSOLE
COMMAND
INPUTIOUTPUT
PROGRAM
1}
1
! ) : i
CONSOLE CONSOLE CONSOLE CONSOLE
CHARACTER TEXT CHARACTER TEXT
READ READ WRITE WRITE
PROGRAM PROGRAM PROGRAM PROGRAM
Program: Mode: Control:
COMMAND REQUEST LOCAL TERMINAL
—REMOTE
Action: These sequences enable the ICD to directly execute commands
in the LOCAL mode.
Code/Record Code/ ICD—HOST Notes

Record Name
\FO{text} <CR> COMMAND ICD-HOST

Sent to host com-

INPUT STATUS puter before ICD
WAIT displays a prompt
RECORD (>).

CONSOLE Optional sequences.
CHARACTER See the individual
READ/WRITE programs for a
SEQUENCE description.

or CONSOLE

TEXT

READ/WRITE

SEQUENCE
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\F9{ICD REMOTE ICD~HOST SenttoICDto

command } COMMAND display a prompt

<CR> REQUEST and the (ICD
RECORD command}.

Program Description: The ICD requests a command by sending
\FO{text}<CR> to the host computer. All of the CONSOLE or
REMOTE commands can be executed when the host computer receives
\FO{text} < CR> from the ICD. Additionally, any of the following four
console input/output sequences can be executed: 1) CONSOLE CHAR-
ACTER READ PROGRAM, 2) CONSOLE TEXT READ PROGRAM,
3) CONSOLE CHARACTER WRITE PROGRAM, and 4) CONSOLE
TEXT WRITE PROGRAM.

If CONSOLE commands are used, the sequence ends with \F1<CR >,
and the host computer returns to the IDLE program.1f REMOTE com-
mands are used, the sequence ends with \F9{ICD command }<CR>,
and the host computer returns to the IDLE program.

ICD Host Computer System

\FO{text} <CR> ~—————p

CONSOLE CHARACTER READ SEQUENCE
CONSOLE TEXT READ SEQUENCE
CONSOLE CHARACTER WRITE SEQUENCE
CONSOLE TEXT WRITE SEQUENCE

C—__: \F9 {command} <CR>
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LOCAL MODE
PROGRAM "o
FLOW CHART
T
' 1
r--_--ﬂ----_.,‘ ,.L
CONSOLE/ COMMAND FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
L-.--1 ----- =) :
1 1
] = T r i T T B
1
: OBJECT OBJECT ILLEGAL/*Z" SYMBOL/ SYMBOLIC COMMAND
' FILE/LOAD FILE COMMAND Quit NUMERAL TEXT & TEXT
: VERIFY SAVE PROGRAM PROGRAM CONVERSION DISPLAY EXECUTION
1 PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM
: 1 1 . 1 [} [}
L 4 + v »> - v v
H
CONSOLE
COMMAND
INPUT/OUTPUT]
PROGRAM
[}
:
r - ~ -
[} ] 1 ]
1 e A A
CONSOLE CONSOLE CONSOLE CONSOLE
CHARACTER TEXT CHARACTER TEXT
READ . READ WRITE WRITE
PROGRAM PROGRAM PROGRAM PROGRAM
Program: Control:

Action: The host computer places one line of data (received from the
ICD) into the input buffer and then analyzes the data. The host computer
then executes one of the following programs based on the contents of the
input buffer:

Input Buffer Contents Program Executed

\(filename}<CR> : FILE LOAD

or \02(filename}<CR>

\0l {filename }<CR> FILE VERIFY

or \03{filename}<CR>

\10{filename}<CR> FILE SAVE

or \12{filename}<CR>

\43{parameter} <CR> “Z" COMMAND

\44<CR> QUIT

\2X {symbol} <CR > SYMBOL CONVERSION

\3X {parameter} {text} <CR> SYMBOLIC TEXT
DISPLAY
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LOCAL MODE
10LE
PROGRAM PR EAM
FLOW CHART
- .
H I}
r-a---d----.l :
CONSOLE/ COMMAND FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
l-----1 ----- o :
L) 1
H - H L : o H o
] B
1] ossecT OBJECT SYMBOL/ SymsoLIC COMMAND
1| FLEOAD FILE ity Qurr NUMERAL TEXT L TEXT
1 veRiFy SAVE BAOGAAM prOGRAM | |conversion DISPLAY EXECUTION
1| PproGRam PROGRAM PROGRAM PROGRAM PROGRAM
' [ t [ " ]
v ¥ - -+ - - v
H
CONSOLE
COMMAND
INPUTIOUTPUT
PROGRAM
1
]
r - - 1
1] 1} ) 1}
H : H H
CONSOLE CONSOLE CONSOLE CONSOLE
CHARACTER TEXT CHARACTER TEXT
READ READ WRITE WRITE
PROGRAM PROGRAM PROGRAM PROGRAM
Program: : Mode: Control:

OBJECT FILE LOAD/VERIFY LOCAL  TERMINAL

Action: An object file is sent from the host computer in response to a
LOAD/VERIFY request from the ICD.

Code/Record Code/ ICD—HOST Notes
Record Name
\0O(filename} INTELHEX ICD—-HOST . Sentto host com-
<CR> or\02 or SFORMAT puter when ICD
{filename} LOAD loads an object file.
<CR> REQUEST (The {filename} field
RECORD may be used for the
. user-defined load
message.)
\Ol(filename} INTELHEX ICD—-HOST Sentto hostcom-
or \03{filename} or S FORMAT puter when ICD
<CR> VERIFY verifies an object file
. REQUEST , with the memory.
RECORD The (filename] field

may be used for the
user-defined verify
message.
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{record}
<CR>

\F8<CR>

\F6<CR>

\F7<CR>

\80{text} <CR>

OBJECT FILE ICD+<HOST
RECORD

OBJECT FILE ICD—HOST
REQUEST
CODE

OBJECT FILE ICD—HOST
RETRANS-

MISSION

REQUEST

CODE

OBJECT FILE ICD—-HOST
TRANSMIS-

SION

REQUEST

CODE

TEXT
RECORD

ICD—-HOST

CONSOLE
CHARACTER

‘READ/WRITE

SEQUENCE
OR CONSOLE
TEXT
READ/WRITE
SEQUENCE

Intel Hex or S format
record sent to ICD
from host computer.
Record may not con-
tain any control
code, and must end
with <CR>.

Sent to host com-
puter to request an
Intel Hex or S format
record.

Used when ICD
requests host com-
puter to re-transmit
object file. (Most
re-transmission
requests are caused
by an error occur-
ring in the sum
check of the Intel
Hex or S format
record.)

Sent to host com-
puter to stop the
LOAD/VERIFY
sequence.

Usually contains a
verify error message.

Optional sequences.
See individual
programs for
description.
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\F1<CR> OBJECTFILE ICD«~HOST  Sentto ICD (after
LOAD/ closing the file) if
VERIFY END the records are
CODE . exhausted.

\F7<CR> OBJECTFILE ICD«HOST  SenttoICD when
LOAD/ host computer aborts
VERIFY the Object Load/ -
ABORT Verify sequence.
INDICATION
CODE

Program Description: The ICD sends \0X{filename} < CR > too the host
computer to load or verify a user program. The host computer opens the
requested program file, reads the Intel Hex or S format records from the
file, and acts on the following: }

a) If an error occurs when reading the file, the host computer sends
\F7< CR> to the ICD, and returns to the IDLE program.

b) If no error occurs, the host computer sends the Intel Hex or S format
record to the ICD and thenwaits for \F8 < CR > from the ICD. If the host
computer receives \F8 < CR >, it reads the Intel Hex or S format record.
If the code is \F7< CR >, the host computer sends \F8<CR > after clos-
ing the file, and then returns to the IDLE program. If the code is
\F6< CR>, the host computer waits for \F8<CR >, after re-transmitting
the Intel Hek or S format record to the ICD.

) If there is no record to send when \F8<CR > is received from the
ICD, the host computer closes the file, sends \F1<CR> to the ICD, and
then returns to the IDLE program.
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ICD

\OX (filename}'<CR> ———>

\F8<CR>

\F6<CR>

\F8<CR>

[:\BO{Texﬂ <CR>

F8 <CR>

\F8<CR>

Host Computer System

i
1
4
(designated file open)

(read Intel HEX or S format record)
1

E— (File Record) <CR> =emmmd

R £
(read Intel HEX or SI format record)
: i
— {File Record} <CR> 4~
1
—-—-——--) 1
.{&———  [(FileRecord]<CR>"' ¢-
_—
(read Intel HEX or .S format record)
]
¢ {File Record} <CR> 4
) 1
(monitor text record)
——— \F8<CR> or \F7<CR> —
_—

CONSOLE CHARACTER READ SEQUENCE
CONSOLE TEXT READ SEQUENCE
CONSOLE CHARACTER WRITE SEQUENCE
CONSOLE TEXT ‘WRITE SEQUENCE

(read Intel HEX record)
]
—— {Intel HEX record} <CR> 4~

_
(designated file close)

— \F1<CR> -1
(to IDLE program)
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LOCAL MODE
PROGRAM IDLE
FLOW CHART PROGRAM
e i
CONSOLE/ COMMAND FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
L----.,---..J
1 i T r T T 2
1}
]
Hoomesty || o | wsoarr | | g || Sieey | [ srazouc | | cqumuno
: VERIFY SAVE PROGRAM PROGRAM CONVERSION DISPLAY EXECUTION
: PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM
v - - -+ v - v
1
. 1
CONSOLE
COMMAND
QUTPUT
PROGRAM
[
1
i i ki |
CONSOLE CONSOLE CONSOLE CONSOLE
CHARACTER TEXT CHARACTER TEXT
READ READ WRITE WRITE
PROGRAM PROGRAM PROGRAM PROGRAM
Program: Mode: Control:
OBJECT FILE SAVE LOCAL TERMINAL
Action: The host computer receives an object program and creates a
file. ,
Code/Record  Code/ ICD—HOST Notes

Record Name
\10{filename} INTELHEX ICD—HOST Sent to host com-

<CR>or\12 ORSFORMAT puter to request a
{filename} REQUEST file save. The
<CR> RECORD {filename) field may

be used for a user-
defined save

message.
\F8<CR> OBJECTFILE ICD<~HOST SenttoICDto
(at file write) REQUEST request an Intel Hex

CODE or S format record.
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{record}<CR> OBJECT FILE ICD—HOST

\F8<CR>

\F6<CR>

\Fl<CR>

\F7<CR>

RECORD

CONSOLE
CHARACTER
READ/WRITE
PROGRAM OR
CONSOLE
TEXT
READ/WRITE
PROGRAM

OBJECT FILE ICD+HOST
REQUEST
CODE

OBJECT FILE ICD«~HOST
RETRANS-

MISSION

REQUEST

CODE

OBJECT FILE ICD—HOST
END CODE

SAVE ICD«<HOST
SEQUENCE

ABORT

INDICATION

CODE

Intel Hex or S format
record sent to host
computer.

Optional programs.
See the individual
programs for a
description.

- Sentto ICD to

request a record.

Requests ICD to
re-transmit an object
code.

Sent to host com-
puter when the
transmission of the
records have been
exhausted. Host
computer ends the
object save se-
quence by sending
\F8<CR > after
closing the file.

Host computer uses
this code to inform
ICD it is aborting
the object save
sequence.
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\F8<CR> (at FILE CLOSE ICD+«HOST Sent to ICD when

file close) END CODE the file close is
successful.
\F7<CR> SAVE ICD+~HOST Indicates that host
SEQUENCE computer has
ABORT stopped the object
INDICATION save sequence.
CODE

Program Description: The ICD sends \10{filename}<CR> or
\12{filename} < CR > to the host computer when saving a user program.
The host computer then opens the selected user file. If the file does not
open, the host computer sends \F7<CR> to the ICD and returns to the
IDLE program. If the file opens, the host computer sends \F8<CR> to
the ICD. ’

| The host computer then waits for an Intel Hex or S format record from the
ICD. If it receives \Fl<CR> from the ICD, the host computer sends
\F8<CR>, after closing the user program file, and returns to the IDLE
program. The host computer then executes a file write of the record
received from the ICD. If an error occurs during the file write operation,
the host computer closes the user program, sends \F7<CR> to the ICD,
and returns to the IDLE program.

If an error occurs in a sum check, the host computer sends \F6<CR>
and waits for the Intel Hex or S format record from the ICD. The host
computer then waits for the next Intel Hex or S format record (sending
\F8< CR> to the ICD) if no error occurs during the file write.
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ICD Host Computer System
NX(flename) <CR> ————=> - |
<CR> _) i
(designated file make)
1
——— \FB<CR> mmmmmmmoemeee -
{Infel HEX record} <CR> ——=> - -
or (S format record) <CR> '+
(write Intel HEX or S format record)
CONSOLE CHARACTER READ SEQUENCE
CONSOLE TEXT READ SEQUENCE
CONSOLE CHARACTER WRITE SEQUENCE
CONSOLE TEXT WRITE SEQUENCE
]
i
4¢———— \F8<CR> =—cmommcccaad 1
{Intel Hex record} <CR> ——— 3
or {Sformat record} <CR> (when receive record error)
1
—————\F6<CR>  mmmmmmmeeeoJd
{Intel HEX record} <CR> ——=> -_— 7
]
or {S format record} <CR> *
(write Intel HEX or S format record)
| |
¢——— \F8<CR> -
\F1<CR> R
or \F7<CR> 4 H
A 4
(designcfeg:i file close)
]
¢———— \F8<CR> Of \F7<CR>mmmm J
(to command input request sequence etc)

ZAX Corporation
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LOCAL MODE
PROGRAM oL
PROGRAM
FLOW CHART
[ R :
consoLe | | commano FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
l.--..j ..... o |’
E -~ H 4 - r -
[
1| ossect oBJECT SYMBOL/ SYMBoLI coMMm
{1 FiLEnoaD FILE e Qurt NUMERAL TexT oTExT
1 veRiFY SAVE et PROGRAM | | CONVERSION DISPLAY EXECUTION
i| ProGRam PROGRAM PROGRAM PROGRAM PROGRAM
)
v o+ - + - - -
1]
1
CONSOLE
COMMAND
INPUTIOUTPUT]
PROGRAM
[}
1]
! i H
CONSOLE CONSOLE CONSOLE CONSOLE
CHARACTER TEXT CHARACTER TEXT
READ READ WRITE WRITE
PROGRAM PROGRAM PROGRAM PROGRAM
Program: Mode: Control:
ILLEGAL/"Z" COMMAND LOCAL TERMINAL

Action: This sequence is used to process an ILLEGAL command or "Z"
command according to the parameters sent from the ICD. The ILLEGAL
command is a command not defined in the ICD, but is mterpreted and
processed by the host computer.

Code/Record  Code/
Record Name

ICD~—HOST Notes

\43{parameter} ILLEGAL ICD-HOST Sent to host com-

<CR> COMMAND/ puter to process the
VA ILLEGAL/"Z"
COMMAND command.
RECORD
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\F8<CR> ILLEGAL ICD+HOST Sent to ICD when
COMMAND/ the ILLEGAL/"Z"
VA command has been
COMMAND processed success-
NORMAL fully.
END CODE

\F7<CR> ILLEGAL ICD<HOST Sent to ICD when
COMMAND/ the ILLEGAL/"Z"
VA command has not
COMMAND been processed
ABNORMAL successfully.
END CODE

Program Description: The ICD sends \43{parameter} <CR > (and the
specified “Z" command) to the host computer. The host computer then
performs the specified “Z" command and acts on the following:

a) If an error is contained in the "Z" command specification, the host
computer sends \F7<CR> to the ICD and then returns to the IDLE
program.

b) If no error is detected, the host computer sends \F8< CR> to the ICD
and then returns to the IDLE program. :

ICD i Host Computer System
command CR :>______-__'. ______ -
a3 3 & parameter § i l

ilegal command
Ve commcm? procedure

——— \F8<CR> or \F7<CR> ¢
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LOCAL MODE
1DLE
PROGRAM PRE v
FLOW CHART
e
H 1]
r-----‘-----q‘ 1
CONSOLE/ - COMMAND FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
L----j-----d
’
H H H f L . 2
]
' OBJECT OBJECT » SYMBOL/ SYMBOLIC COMMAND
| FiLEncAD FILE e Quir NUMERAL TEXT & TEXT
: VERIFY SAVE PROGRAM PROGRAM CONVERSION DISPLAY EXECUTION
: PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM
1 [ [} 0 [ )
+ + + -* - - +
H
CONSOLE
COMMAND
INPUTIQUTPUT
PROGRAM
1
1}
r - - 1
1 1] [} ]
H H !
CONSOLE CONSOLE CONSOLE CONSOLE
CHARACTER TEXT CHARACTER TEXT
READ READ WRITE WRITE
PROGRAM PROGRAM PROGRAM PROGRAM
Program: Mode: Control:
QUIT LOCAL TERMINAL

Action: The host computer returns to the operating system (OS). (The
ICD HOST ON mode is also cancelled.)

Code/Record Code/

ICD—HOST ' Notes

Record Name

\44<CR>

QUIT CODE ICD—HOST

Host Computer System

(return to OS)
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LOCAL MODE oue
PROGRAM
FLOW CHART FrognAM
e a
CONSOLE!/ COMMAND FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
L----.|------| :
| comesr, | | omeer weearz | | gy nowena, | | STe e | | ST
: VERIFY SAVE PROGRAM PROGRAM CONVERSION DISPLAY EXECUTION
: PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM
v < T + v T v
CONJSOLE
COMMAND
"NROGRAM |
CON;OLE CON;OLE CON;OLE CON;OLE
CHARACTER TEXT CHARACTER TEXT
READ READ WRITE WRITE
PROGRAM PROGRAM PRQGHAM PROGRAM
Program: Mode: Control:
SYMBOL/NUMERAL LOCAL TERMINAL
CONVERSION
Action: This sequence is used when the host computer requests a sym-
bol/numeral conversion.
Code/Record  Code/ ICD—HOST Notes
Record Name
\2X {symbol} SYMBOL/ ICD—HOST Sent to host com-
<CR> NUMERAL puter requesting
CONVERSION numeric conversion
REQUEST of a symbol.
RECORD
CONSOLE Optional sequences.
CHARACTER See the individual
READ/WRITE programs for a
SEQUENCE description.
OR CONSOLE
TEXT
READ/WRITE
SEQUENCE
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\F9"0"{number) NUMERIC ~ ICD~HOST  Sent to ICD when

(hexadecimal RECORD symbol received has
ASCID}"H" been successfully
<CR> converted to a

numeral. (The host
computer attaches
"0" to the head of
the converted value
and “"H"<CR> at

the end.)
\Fl<CR> SYMBOL/ ICD+~HOST Sent to ICD when
NUMERAL symbol chosen
CONVERSION cannot be converted
ERROR CODE to a numeral.

SYMBOL CONVERSION Program Description: The ICD sends
\20{symbol} <CR > to the host computer when the symbol/number
conversion is executed. The host computer then searches the symbol
table for the {symbol} received from the ICD to convert to a numeral,
and acts on the following:

a) If the conversion is successful, the host computer sends the numeral
to the ICD and then returns to the IDLE program.

b) If the conversion is unsuccessful, the host computer senc}s \Fl1<CR>
to the ICD and returns to the IDLE program.

NUMERAL CONVERSION Program Description: The ICD sends
\3E{text which includes \3X (parameter} } <CR> to the host computer
when the numeral/symbol conversion program is executed. The host
computer enters all data before < CR > into the ICD input buffer. The
host computer then searches the input buffer for \3X { parameter} and
executes one of the following:

a) If \3X{parameter} is not found, the host computer sends out the text,
attaching \80 to the front and < CR> at the end of the text, and then waits
for \F8< CR > from the ICD When \F8<CR > is received from the ICD,
the host computer sends \Fl to the ICD and returns to the IDLE
program.

b) If \3X{parameter) is found, the host computer searches the symbol
table for { parameter). If { parameter]} is not found in the symbol table,
the system converts \3X | parameter]} to { parameter}, and searches the
input again. If { parameter} is found in the symbol table, the system con-
verts \3X{ parameter) to a symbol.
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ICD

\2X (symbol} <CR> C——)

Host Compufer System

CONSOLE CHARACTER READ SEQUENCE
CONSCLE TEXT READ SEQUENCE
CONSOLE CHARACTER WRITE SEQUENCE
CONSCLE TEXT WRITE SEQUENCE

 Gm—

\FQ0 {number} H<CR>

or \F1<CR>

ZAX Corporation
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LOCAL MODE - "
PROGRAM
FLOW CHART PROGRAM
el z
CONSOLE/ COMMAND FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
h----j ..... > II
e || on ||| | o | | ek || e || como
H VERIFY SAVE PROGRAM CONVERSION DISPLAY EXECUTION
s PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM
+ - - + v + -
CON;OLE
COMMAND
"PROGRAM |
CONSOLE CON;OLE CON;OLE CONISOI.E
CHARACTER TEXT CHARACTER TEXT
READ READ WRITE WRITE
PROGRAM PROGRAM PROGRAM PROGRAM
Program: Mode: Control:
SYMBOLIC TEXT DISPLAY LOCAL TERMINAL
Action: The host computer displays the parameters sent from the ICD
after being converted from numerals to symbols.
Code/Record Code/ ICD—HOST Notes
Record Name
\3E{text which NUMERAL/ ICD—HQOST Informs host com-
includes \3X} SYMBOL puter to convert a
<CR> CONVERSION numeral to a symbol.
RECORD (\3Xis a header.)
CONSOLE Optional sequences.
CHARACTER See the individual
READ/WRITE programs for a
SEQUENCE description.
OR CONSOLE
TEXT
READ/WRITE
SEQUENCE
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\80{text} NUMERAL/ ICD«<HOST  SenttoICD ifthe
{change to SYMBOL numeral is success-
symbol}<CR> RECORD fully converted to a
symbol.
\F8<CR> DISPLAY ICD-HOST Sent to host com-
END CODE puter when the sym-
bol display and text
in the symbolic text
record have been
completed.
\Fl<CR> NUMERAL/ ICD«HOST SenttoICD toend
SYMBOL the sequence.
CONVERSION
END CODE
ICD : Host Computer System
\3E {text}

\3X {parameter}
{text}] <CR>

CONSOLE CHARACTER READ SEQUENCE
CONSOLE TEXT READ SEQUENCE
CONSOLE CHARACTER WRITE SEQUENCE
CONSOLE TEXT WRITE SEQUENCE

Fo——mm————— {1 \80(Text] <CR>

(display text)

ieep \FB<CR> ——
or \F7<CR>

ZAX Corporation 4-45




COMMUNICATION PROTOCOL Section 4

LOCAL MODE
1DLE
PROGRAM ) PROGRAM
FLOW CHART
=
_L 1
P i
CONSOLE/ COMMAND FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
, 0...--3 ----- o
: H H . l. H bl
)
H OBJECT OBJECT SYMBOL/ SYMBOLIC COMMAND
] FiLenoad FILE ILLBGALRZ QuIT NUMERAL TEXT & TEXT
: VERIFY SAVE PROGRAM PROGRAM CONVERSION DISPLAY EXECUTION
: PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM
i 1 ] [ ] ]
- + L 4 > <+ + +
H
CONSOLE
COMMAND
INPUTIQUTPUT
PROGRAM
1
1
r -+ - ]
[} 1 ) 1
; H H
CONSOLE CONSOLE CONSOLE CONSOLE
CMARACTER TEXT CHARACTER TEXT
READ READ WRITE WRITE
PROGRAM PROGRAM PROGRAM PROGRAM
Program: Mode: Control:

Action: The ICD outputs the command and the result of its execution to
the host computer. The host computer can then output the text to a
printer or onto a file. NOTE: In the LOCAL mode, the PRINT ON com-
mand is ignored after the HOST ON command is issued.

Code/Record Code/ ICD—HOST Notes.
Record Name

\80{text} <CR> COMMAND ICD—-HOST Qutputs one line of
EXECUTION text after the
TEXT command execution.

\F8 < CR> TEXT ICD+«~HOST  Transmitted to ICD
RECEPTION when host computer
COMPLETE has received the
CODE text and completed

the output execution.
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ICD - Host Computer System

\80 {text) <CR> —=
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LOCAL MODE
PROGRAM - 10LE
FLOW CHART ROGRAM
S — z
CONSOLE/ COMMAND FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
L----.‘ ----- o
' L £ L T 2
1
H s || O | {mpmar | | g || dvmen || Svageue | | cqmue
: VERIFY SAVE PROGRAM PROGRAM CONVERSION DISPLAY EXECUTION
: PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM
v - - -+ + - -
H
H
CONSOLE
COMMAND
INPUT/IOUTPUT]
PROGRAM
]
1
I T T }
CONSOLE CONSOLE CONSOLE CONSOLE
CHARACTER TEXT CHARACTER TEXT
READ READ WRITE WRITE
PROGRAM PROGRAM PROGRAM PROGRAM
Program: Mode: Control:
CONSOLE COMMAND LOCAL TERMINAL
INPUT/OUTPUT
Action: There are four input/output sequences available when the ICD
operates in the LOCAL mode:

1) CONSOLE CHARACTER READ
2) CONSOLE TEXT READ

3) CONSOLE CHARACTER WRITE
4) CONSOLE TEXT WRITE

These sequences can only be used in combination with the CONSOLE
COMMAND SEQUENCE, REMOTE COMMAND SEQUENCE, or
OBJECT FILE SAVE SEQUENCE.
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. LOCAL MODE
IDLE
PROGRAM PROGRAM
FLOW CHART
X
H ]
r-----&---—l :
CONSOLE/ COMMAND FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
L----.‘ ..... =) :
I 1
! H T r T T r B
1
" OBJECT OBJECT ILLEGALMZ" SYMBOL/ SYMBOLIC COMMAND
' FILE/LOAD FILE COMMAND QuIt NUMERAL TEXT & TEXT
: VERIFY SAVE PROGRAM PROGRAM CONVERSION DISPLAY EXECUTION
¥ PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM
1
! 1 ] 1 1 1
v v L 4 *~ - <+ +
H
CONSOLE
COMMAND
INPUT/IOUTPUT
PROGRAM
1]
1
r - ~ 1
] 1 1 ]
- A ' A
CONSOLE CONSOLE CONSOLE CONSOLE
CHARACTER TEXT CHARACTER TEXT
READ READ WRITE WRITE
PROGRAM PROGRAM PROGRAM PROGRAM
Program: Mode: Control:

CONSOLE CHARACTER READ  LOCAL TERMINAL

Action: The host computer uses this sequence to request a single char-
acter from the console through the ICD.

Code/Record Code/ ICD+—HOST Notes
Record Name

\8A<CR> CONSOLE ICD«HOST
KEY INPUT
REQUEST
CODE
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\F9{input CONSOLE  ICD-HOST  Sentto host com-
character} INPUT puter if there is an
<CR> RECORD input character. The

input character and
<CR> are then
sent to the host com-
puter. (The ICD
does not echo the
console input.)

\F8<CR> NO ICD-HOST Sent to host com-
CONSOLE puter if there is no
KEY INPUT console input.
CODE
ICD Host Computer System
B s ——————— \8A<CR> -
1 '
1
1
1
1
L 2

(input a character from console)

\F9 {character} <CR>
or \F8<CR>
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LOCAL MODE
IDLE
PROGRAM PROGEAM
FLOW CHART
A
'L 1]
S - :
CONSOLE/ COMMAND FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
L----’ ----- 4 :
) 1
' i r H -r r v
!
: OBJECT OBJECT ILLEGALI*Z" SYMBOL/ SYMBOLIC COMMAND
] FILE/LOAD FILE COMMAND Quit NUMERAL TEXT & TEXT
: VERIFY SAVE PROGRAM PROGRAM CONVERSION DISPLAY EXECUTION
' PROGRAM PROGRAM . PROGRAM PROGRAM PROGRAM
1
t 1 ' [ 1 )
L 4 v v > ‘¥ v L 2
H
CONSOLE
COMMAND
INPUT/OUTPUT,
PROGRAM
1
1
r . < N
] 1 1 ]
H i H H
CONSOLE CONSOLE CONSOLE CONSOLE
CHARACTER TEXT CHARACTER TEXT
READ READ WRITE WRITE
PROGRAM PROGRAM PROGRAM PROGRAM
Program: Mode: Control:

Action: This sequence is used when the host computer requests the ICD
to input one line of data.

Code/Record Code/ ICD«—HOST Notes
Record Name

\88<CR> DATA INPUT ICD+HOST Sent to ICD to
REQUEST request one line of
CODE data.

\F9{line of DATA INPUT ICD-HOST Sent to host com-

data}<CR> RECORD puter along with the
line of data entered
from the console
terminal. The max-
imum number of
input characters is
285; subsequent
characters are
discarded.
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ICD ' Host Computer System
— pr——————— < \88 <CR> o

i

1

1

i

1

L 4

(input a line from console)
" ;
> \FO (fext) <CR> )
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LOCAL MODE
IDLE
pROGRAM PROGRAM
FLOW CHART
.
H t
r-----‘-----q. :
CONSOLE/ COMMAND FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
L-----‘ ..... . :
1~ (]
! - T r f T T 2
]
: OBJECT OBJECT ILLEGALMZ" SYMBOL/ SYMBOLIC COMMAND
' FILE/LOAD FILE COMMAND QuIt NUMERAL TEXT & TEXT
: VERIFY SAVE PROGRAM PROGRAM CONVERSION DISPLAY EXECUTION
' PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM
: [ 1 ] ] []
v ¥ v -+ - v +
H
CONSOLE
COMMAND
INPUTIOUTPUT
PROGRAM
1
1
r -+ ~ -
1} 1 ) 1
e 'l A e
CONSOLE CONSOLE CONSOLE CONSOLE
CHARACTER TEXT CHARACTER TEXT
READ READ WRITE WRITE
PROGRAM PROGRAM PROGRAM PROGRAM
Program: Mode: Control:

CONSOLE CHARACTER WRITE LOCAL  TERMINAL

Action: This sequence is used when the host computer requests the ICD
to output n characters to the console.

Code/Record Code/ ICD—HOST Notes
Record Name

\82{characters} N ICD<HOST Sent to ICD to

<CR> CHARACTERS request the output of
OUTPUT n characters to the
REQUEST console. The ICD
RECORD then sends

{characters} to the
console, without
feeding a line of

data.
\F8<CR> N ICD-HOST Sent to host com-
or \F7<CR> CHARACTERS puter when the n-
OUTPUT character output to
END CODE the console is
completed.
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ICD Host Computer System
- o
----------- {:: \8 2 {character] <CR>
]
1
¥
(output character(s))
L L \F8<CR> ey -
or \F7<CR>
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LOCAL MODE
IDLE
PROGRAM PROGRAM
FLOW CHART
..
H 1
r-_--.l------: :
CONSOLE/ COMMAND FUNCTION
REMOTE REQUEST ANALYSIS
PROGRAM PROGRAM PROGRAM
L----.‘ ..... ~) :
¥ 1
H e r r 1 T r 3|
]
: OBJECT OBJECT ILLEGAL/Z" SYMBOL/ SYMBOLIC COMMAND
] FILEILOAD FILE COMMAND Quit NUMERAL TEXT & TEXT
: VERIFY SAVE PROGRAM PROGRAM CONVERSION DISPLAY EXECUTION
] PROGRAM PROGRAM PROGRAM PROGRAM PROGRAM
: ) [ ] 1 [}
v ¥ v + - + -
H
CONSOLE
COMMAND
INPUT/IOQUTPUT
PROGRAM
1}
]
r - - -
1 1 1 1
- A A |-
CONSOLE CONSOLE CONSOLE CONSOLE
CHARACTER TEXT CHARACTER TEXT
READ READ WRITE WRITE
PROGRAM PROGRAM PROGRAM PROGRAM
Program: Mode: Control:

Action: This sequence is used when the host computer requests the ICD
to output one line of data to the console.

Code/Record Code/
Record Name

ICD—HOST

Notes

\80{text} <CR> DATA
OUTPUT
REQUEST
RECORD

CONSOLE
OUTPUT
END CODE

\F8<CR>

ICD«~HOST

ICD—HOST

Requests ICD to
output one line of
data to the console.
The ICD outputs
{text} <CR > to the
console, and then
follows it with a line
feed.

Sent to host com-
puter when the
sequence is
completed.
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b

ICD _ Host Computer System

jm——————— {—— \80fext) <CR>

(textdisplay record)

i
L \F8<CR> —
or \F7<CR>
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NUMBER CONVERSION CODES

ICD278/Z80
number change code! format description
\20 \20{.symbol} <CR> | address symbol
N21—=\2F not used

NUMBER CONVERSION CODES

1CD278/18085
number change code format description
\20 \20{.symbol} <CR> | address symbol
\N21—\2F not used

NUMBER CONVERSION CODES
1CD178/i8086, i8088

number change code format description
\20 \20{.symbol} <CR> | physical address symbol
\N21 not used
\22 \22'{.symbol} <CR> | segment address symbol
\23 not used
\24 N 24x;<xx:[ .symbol} offset add res.»s_.ygni:gl
<CR> (XXXX is current segment)
\25—\2F not used

NUMBER CONVERSION CODES

ICD178/i8048
number change code format description
\20 \20{.symbol} <CR> | address symbol
\N21—\2F not used
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NUMBER CONVERSION CODES
ICD178/6800, 68010, 68008

number change code format description
\20 20 {.symbol} <CR> | address symbol
N24—=\2F not used
SYMBOL CONVERSION CODES
iICD278/280
symbol change code [description example
\300000 0O NOP
T
N30 ~ header header address
symbel change code
N3 not used
B JR \N328—10H
branch e
32 displace- : branch displacement
ment
symbol change code
\33—-\35 not used
JP N368000H
T
\36 label label
symbol change code
\N37—\3F not used
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SYMBOL CONVERSION CODES

1ICD278/i8085
symbol change code |description example
\300000 0O, NOP
L
\30 header
header address
symbol change code
\31—\35 not used
JMP \N368000H
T
, \36 label label
L _symbol change code’
\37—\3F | notused
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SYMBOL CONVERSION CODES
ICD178/i8086, i8088, i80186, 180188

symbol change code |description example
\N3000000 90 NOP
L L J
\30 physical .
header physical header address
symbol change code
\310000:0000 <O NOP
L 1
NEY logical
header logical header address
e symbol change code
JMP \32$—10H
branch L
\32 displace- :
ment branch displacement
symbol change code
\33 not used
MOV AL \3455H
TL
\34 number number
e symbol change code
\35— 1\ 36 not used
JMP \378000H (or\370100H: 8C00H) |
e .
N7 label label
: symbol change code
\38 not used
- MOV AL, BYTE PTR . AN 3‘?l lOODOH: 1OOOHl
\ 39 variable variable
logical address
b symbol
change code
\N3A—\3F not used
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SYMBOL CONVERSION CODES

ICD178/i8048
symbol change code |description example
S 30110001 00 NOP
N30 header header address
symbol change code
\N31—\35 not used
JMP \N36100H
—_J
N 36 label label
symbol change code
\N37—\3F not used
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SYMBOL CONVERSION CODES
ICD178/68000, 68010, 68008

symbol change code |description example
\ 30000000
L JL J
\30 header header address
symbol chonge code
N31=1\33 not used
MOVE.B. N34500,DO
[
N34 number number
symbol change code
\35 not used
JMP‘\ 36“30000 1 OOO;W »
\36 label L_ label
symbol change code
\37 not used
MOVE.BDO,‘\ 38"30000 4 OOOJ.W
\38 variable l.vcriable
) symbol change
code

N\39—\3F not used
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INTEL HEX OBJECT FORMAT:

All object files are represented by ASCII codes. This example
shows one byte of data being converted to an ASCII hexa-
decimal number ("0"—"9" and "A"—"F") of two digits:

00y "00"(30304)
9By "9B"(3942p)

An object file is divided into units of records which include
four types:

(1) Data Record

(2) End of File Record

(3) Extended Address Record

(4) Start Address Record

ICD/Z80, ICD/i8085, and ICD/8048 use Data and End Record
only.

One record is formatted as shown below:

XX | XXXX | XX XX
{ l { l

1
O O 6 ® ®
@ Record mark
" (3AR)

Shows the beginning of an Intel Hex object record. The informa-
tion preceding this mark is treated as a comment.

® Load address
"00—FF" (30304—46464)

Shows the number of data bytes contained in field ®.

® Code address
"0000—FFFF” (30303030—46464646R)
Shows the location address where a program or data is in-

tended to be loaded. Normally contains 0000 as a dummy
record.

ICD-278 for Z80
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@ Record type

Shows type of record:

00" (3030y) Data record

"01” (3031y) End of File record

® Data
Contains data bytes equal to the record length. (This field void
if the record length is “00."")

@ Check Sum ‘

2's complement of the value (one byte: carry ignored) of the
total starting with the record length and the last data. NOTE:
Addition is made after the ASCII hexadecimal number of two
digits has been converted to a I-byte binary number.

Example:

:020000020100FB )

:20000000081000D00525A 58608900040000CAC0BADSSFFF4DF9AES2DA72SFFD4FF2F808384
:0E0020000818001085 A5 A58B040000B0000490

:020000020200FA

:2000000008000000052E A1050A5401D0000BO0OFAFIDFFBOFFBBASODAF3SDFFSFF4FEQQSE!
:20002000081000D00SA1A506000100D000000007 ADOSFF CODFFAEI25A585FFF2FFOF300SFD
:0400000301000000F8

:00000001FF
DATA RECORD: This record is used to show a program or data.
Example:
: 10 0000 00 004992D B246D B&F F4891D A236C BSF E47 B8
O ! ' !
Q0 @ ® ®
(® Record mark
" (BAY)
® Record length
"0" (3130p)

Shows data of 16 bytes contained in the data field ®).

® Load address

"0000" (30303030R)
Indicates that data in field ) is loaded starting at address
0000y. -
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END OF FILE RECORD:

@ Record type
"00" (3030y)

Shows that record is a data record.

® Data
"0049 ... " (3030343% ...)

Data in this case: 00,4992y . . .

® Check sum
"B8” (4238})

This record shows the end of an object file.
Example:

I 1!

O ® @ 6
@ Record mark

" (3An)

@ Record length
"00" (30301

Shows the data field does not exist.

® Load address

"0000” (303030304) -
Normally, “0000" is entered as a dummy address (though this ad-
dress may be used as a start address if no start address record
is found).

@ Check sum
“FF (4646R)

NOTE: When using the LOAD or VERIFY commands, the end
of the object file is determined by the end of record.

ICD-278 for Z80
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EXTENDED ADDRESS
RECORD: This record shows the segment address where data is loaded in
the data record subsequent to this record.

Example: .
; 02 0000 02 0020 DC
ol { l ! !
Q0 ® @ ® ©
(® Record mark
" (3AH)

@ Record length
02" (3032y)

Shows that two bytes of data are contained in the data field in ®.

® Load address
"0000” (303030304)

Contains ""0000" as a dummy, though this field is ignored in this
record. (It is still required.)

@ Record type
"02"(3032y)

Shows that this record is an extended address record.

(® Segment base address
"0020" (30303230y;)

Base address in this case is 0020y.

® Check sum

"DC* (4443y)
02H+00H+00H+02H+00H+20H=24H
24H Two's Complement DCy
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START ADDRESS RECORD:  This record shows the object file start address.

Example:
: 04 0000 03 51620005 41
ol ! { l {
P00 @ 6 06
@ Record mark .
" (3AH)

® Record length
04" (3034)

Indicates that the data field in(®)contains data of four bytes.

® Load address
"0000” (30303030R) )

Contains "“0000" as a dummy, though this field is not necessary
for this record.

@ Record type
"03" (3033y)

Shows this record is a start address record.

® Start address
"51620005" (3531363230303035y)

Start address in this case:
Segment = 5162
Offset = 0005y

@ Check sum
41" (3431W)
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S FORMAT OBJECT FILE:

All object files are described by ASCII codes. In the example,
one byte of data is shown converted to a hexadecimal number
("0"—"9," and "A"—"F") of two digits:

00 "00” (3030p)

9By "9B” (39421)

An object file is composed of the records listed below:

(1) Data set name record

(2) 16-bit address data record

(@) 24-bit address data record

(4) 32-bit address data record

(5) Send data record count record
(6) 16-bit address end record

(7) 24-bit address end record

(8) 32-bit address end record

ICD/68000.68008.68010 uses the data records (2) and (3) and the
end records (6) and (7) only. The record format is shown below:

SIX | X | XX XX |~ XX
ol ! i i i)
®2 & @ ® ®
@ Record mark “S” (83y)

Indicates the start point of an object record in S format. Informa-
tion before this mark is treated as a comment.

@ Record type
Shows the type of this record.

(1) "0" @0y) Data set name record

() "1" (Bly) 16-bit address data record

(3) "2" (32y) 24-bit address data record

(4) 3" (33y) 32-bit address data record

() "58" (35y) Send data record count record
(6) "7T" (3Ty) 32-bit address end record

(1) "8" (38y) 24-bit address end record

- (8 "9" 3% 16-bit address end record
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® Record length
"00=FF"  (3030—4646)
Shows how many bytes of data are contained in fields @ , G) ,
and ®.
@ Load address ,
“0000—"FFFF" (30303030—464646461)
or "000000—"FFFFFF” (303030303030—4646464646461)
or “00000000—FFFFFFFF”
(3030303030303030—4646464646464646R)
When used with data records, this address shows the address
to load a program or data. When used with end records, it
shows the restart address of the program. When used with
data set name records (Record type “0"), the address normal-
ly contains “0000" as a dummy data. 16-bit address, 24-bit
address, and 32-bit address are identified by the record type.
® Data
Data is equal to the record length minus the load address and
check sum. (When the number of record bytes is 00, this field
does not exist.)
® Check sum
l's complement of the total value of the bytes up to the last data
beginning with the record length (one byte and carry are ig-
nored).
NOTE: Addition is made after converting an ASCII hexadecimal
number of two digits to a binary number of one byte.
Example:
S006000041424333
S214010000A14E0A405ADF02E067D00410ECIF0I3A05
S21401001085C906905 AFB0490E5580C0042BEOOE2E2
S214010020A1060C41D22F00F2A14BSE00C4E300B210
S214010030D14B04A0784E4090AB470940808E10D03B
S214010040A15D0B08721F4C504FCC4A10A41D006ACC
S214010050E9400F005B9BOAF2F5158F1120EFOCF8B3
S214010060A5890B10DADF08E28548060020D708BA0C
S214010070A1C041017ADF0050A15E280406FFO05A A4
S804010000FA
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DATA SET A record to show the record name of an object file.
NAME RECORD: Example:
(Record type "0 mple:
S 0 06 0000 4414243 33

ey Loy
0@ @ 6 ©

® Record mark
"$" (53p)

@ Record type
"0" (301)

Indicates that this record is a data set name record.

® Record length
"06” (3036R)

Shows that the total of the load address, data, and check sum is
six bytes. '

@ Load address
"0000” (30303030R)

This record contains “0000" as a dummy, though this field is
ignored in this record.

® Data set name
"414243" (343134323433)

The record name is interpreted as ASCII codes 41y, 42y, and
43y, producing “ABC"

® Checksum
*33" (3030
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DATA RECORD:  Shows a program or data.
R \\1 II-:\ 2.
(Record type 3 Example:
$214 010000 A14E0A405ADFO2EQ67D00410ECIFO13A 05
iy ! ]

0l @ ® ©

@ Record mark
"S” (53y)

@ Record type
2" (324)

® Record length
4" (3134y)

Indicates that the total of the load address and check sum is 20
bytes.

@ Load address
' "010000" (303130303030)

Indicates data in field &) is loaded starting at address 01000.
(The number of address bits will be 16, 24, or 32 dependmg
_upon the record type in field @)

® Data
"A14E ... A" (41313445y . . . 3341Y)
In this case, data is Aly, 4Ey,

® Check sum
"05" (30351)
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END RECORD:  Shows the end of an object file.

(Record type 79" Example:

1Ll L

P00 @ 6
® Record mark

"S” (53)

@ Record type
8" (38K) .

Indicates this record is an end record with the 24-bit start
address. . '

@ Record length

"04” (3034p)
Shows that the total of the start address and check sum is four
bytes. (Normally, an end record does not contain the data field.)

@ Start address :
010000 (303130303030R)

In this case, the start address is 010000y.

® Check sum
A" (46411)

NOTE: When using LOAD and VERIFY commands, the end of an
object file is determined by the end record.
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