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1 General Introduction

1.7 Introduction

The PP38 is a Universal MOS Pragrammer which is capable of supporting
all MOS erasahle PROM devices in NMOS and CMOS technology.

The PP38 can be operated in 'LOCAL’ mode ar it can be linked 1o a

commputer via the serial RS232C interface port enabling ‘REMOTE'
aperation of the machine,

PP38 EPROM and EEFROM Programmer

Keyboard: For data eniry and 1B-Characler
operaling programme Green alphanumernic display
Tunctions

(Rewision 11 1.1-01
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1.2 The Kevboard

Fou data eniry and operaling programmer funclions
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1.3 Initial Setting-up Procedure

Before attempting to apply power to your PP38 Pragrammer ensure that
it is set to the correct operating veltage for your power source, The
valtage selting is printed on the rear panel.

1. Plug the supplicd power cord into the rear panel socket

2. Apply power to the maching [ram the mains power source

3. Power-up the machine using the ON/OFF switch on the rear panel

After ‘power-up’ and without the Module inserted the display will read:

The mainframe software revision can now be ascertained prior to the

module heing inscrted simply by pressing the key marked "SET followed
by the key marked 6, g.9.

[ v e E T 711
N B S |

to remove, press ‘EXIT

In order to make this manual as straightforward as possible the action of
pressing the key marked "SET followed by ancther key or kays will be
abbreviatad Lo a single instruction c.g. 'SET &, "SCT F2, SET INPUT" et

MNote

To ensure correct iniliglizalion, poweer dowen belore insasting g modole.
Always wait five scconds before applying power again,

(Revision 1) 1.3-07



Introduction of a Module to the Mainframe

Having completed the setting up procedure the FP38 is ready to receive
its module.

Un power-up the programmern will be configured automatically to what it
was before the machine was last powered down.

This ensures that once any machine parameter has been set-up, it needn't
ber resel puery time the machine is switched on,

For instance, if the machine was previously used in the 'LOCAL" mode,
the initial cenfiguration of the machineg will be set on power-up and the
display will show the last entered manufacturer, device type and selected
made, such as:

i M T 1 '[‘_” |_: I 2 J;

|
I~ 1] I R ERN

To determine the sottware revision of the Module press "SET B and the
display will shaowe:

NATT T L 1T MDA YA 171

(T O 1 O T I AR bl

To remove, press 'EXIT.

1.3-02



1.4 Selection of 'Local’ or '‘Remota’ Modes

The programmer will be in either ‘Local’ or ‘Remote’ on power up,

To Select Local Mode
When the machine is in remote mode on power-up the display will show
manufaciurer, device type and remale mode ilself. For instance:

Man ufacturer. Device type. Remote mode.
ELTE T B i L1 M
S Bab N 2155 1 Nn_u

To exit trom remote, one of two sequences can be performed:

(i) I the programmer is connecled via the V0 porl Lo a compuler or
terminal keyboard then the sequence of pressing Key "Z2" followed by
'‘RETURN" will bring control back to ‘local’ on the PP3E8 keyhoard.

(it If the PP38 is in stand alone mode on power-up but, still under the
‘remote’ setting, the operator must power down wait five seconds
and then power up again wilth the 'EXIT" key depressed Lo reach
local' mode,

When either sequence (i) ar {ii) is performed the display will show
manufacturer, device type and bit mode for instance a typical local’
mode setting for the PP38 might be:

Man ufacturer Device type. Bit mode
S 0 N SO S N M
A R . [ Y I W B I -

In local mode all functions of the PP28 are controlled from ils own
keyvboard.

(Revision 1) 1.4-01



Remnpte Control

To select remote control
Friass sat 2 and the display will show

Ml S R T R il T

e & :
J\L__I‘ __J! L_ ! [ I A

By pressing set again, the display will show the manufacturer, device type
and remole mode,
For instance:

Marn ulacturer, Device lype. Remote mode.
i M T2l T T - G A 3 b
U R N T T Y O INE

I the remote mode the PP38 operates under remote control from a
computer or g terminal. The keyboard of the PP3E is inoperative at this
time and the display will only show information as requested undear
remaote control.

1.4-02



1.5 Correct Operation of ZIF Sockats

1. Empty ZIF socket,

Lever in open (up)
position.

2. Device insertec.

Sucket open

3. Device insorted,

Lewver in closaed
(down) position,

(Rewvision 1) 1.5-01



1.6 RAM Operating Structure

Compater |
Wi
Lt
Y Ir':‘-a-i“-‘,_‘
e To] e
EPROM |1} Losd RAM | __iregemmira  “HEFPROM
| e £
- E:ELE"':?’ = “‘n.‘_n'.‘.‘: Display
Kavhonrd Display

Data can he lnaded into the BAM of the PP3E from 2 different sources,
these ara;

{al INPUT: From a computer, terminal or micropracessor development
system through the serial RS232C interface port.

{b) LOAD: From a master device or devices (plugged into either of the
module ZIF sockets) .z, an EPROM or EEFROM.

{c) EDIT: Controlled from the PP38 keyboard. Where data can be entarad
directly, ar revisional adjustments can be made Lo the RAM data.

Data can he transferred from RAM in three ways:

{il QOUTPUT: From RAM through the serial RS232C interface port to a
compuler, lerminal or microprocessor development system.

(il PROGRAMMING: The title function whereby data is finally conveyead
from the RAM to an empty device ar devices in the ZIF sockets,

{iii] DISPLAY: Visual confirmation of operations underaken,

(Revision 1) 1.8-01



1.7 List of 'Set’ Commands

[set O

L

Set ]

set B

(set Al |

Allowes user 1o scan and select various manufacturars
and device types

Selects interface parameters
Format, Baud Rate, Word Length, Stop Bits, Parity

Sets programmer into ‘Remote’ control, (To return
o Local Mode: Power up with exit key depressed)

Selects mode of machine. 1.8, 8-Bil, 16-Bit, 32-Bit

or GANG aperating mode,

Cheplays RAM size in hexadecimal

RAM data complemented trom lower to upper address lirmit

Displays module software revision it module is plugged in,

or main frame software revision, if no module is plugged in.

Verifies device under access time control

Calculates and displays CRC (Cyclic Redundancy Check)

A9

2 Saves machine canfiguration

9] fup [0 nine sets)

(Revision 1} 1.7-01



List of ‘Set” Commands (continued)

setF?

L _ A

—_— ——

setk4

R

)

selF6

o R

set inpul

setoutput

B9 1
Recalls previously saved machine
_configurations {up to 9 sets)

To

Fills entire BAM with 00

Fills gntire BARM with FF

Audible Alarm: To indicate end of program, test, or
a5 a warning using a combination of bleeps and tones.
SET F1 both enables and disables this function.

Fills RAM with arbitrary variable from lower to upper
address limit

Block Move: A block of data with pre sclected
address limits can be copied and then re-located at
another address within the BAM,

Defines RAM and device address ranges for all functions
which operate on the device

Input —Enters input address offsetl

Output —Enters oulput address offset, start address

1.7-02
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List of ‘Set’ Commands {continued)

! Electronic ldentifier: Mode (i} Two Key Operation
selk?

./ FElectronic ldentifier: Mode (i} Single Key Operation

l—,g String Search

S ¢ Applicable to MOTOROLA 28168 ONLY —Erases Device

{Revision 1} 1.7-03
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2 Device Selection

2.1 Selecting a Device

Selecting the device using a 4 digit code

The complete list of devices supported by the PP38 is stored in the
programmer. Each individual device has its own lour digit code.
SET O — Allows code selaction

SEQUEMNCE: Prior to SET "0 the display will showee the last entered
configuration

For example:

/4 T 3 T \ I ) g“'

|
b L N I [ 4

By prossing SET 07 the device cods ol this configuration will be displayed:

I kEL 5 E 0 o FI T I ol
[N b it L} bF1L

When the new device code to be entered is already known (for instance
AF44 is the code for a Fujitsu 2732 EPROM device), il can be entered

directly onto the display from the keyboard replacing the old code:

T4 T U
YA ) e e b el B %n ﬁn

The selection seguence can be completed by prassing EXIT, The new
manufacturer and device type are displayed along with the hit mode:

I I Y M T
l bl

__1__

{Revision 1) 2.1 0



Scanning device types and manufacturers by use of cursor leys

When a rdevice cocde is not known or if the user wishes to scan the devices
available, salaciion can he made via the cursar keys;

il B i

By pressing SET ‘07 the cade af the las! used device is displayed:

1=

cv Y CE LODE HE MY

The manufacturer and device type can be changed by use of the cursor
leeys:

The up/down keys scan the range of manufacturers,

B
changes manufacturer

The left/right keys scan the device range of a particular manufacturer.

<
[s-- »
. J [_J changes device [ype

2,1-02



2.2 Elsctronic ldentifier

Important Mote:

Devices which do not contain an Electronic |dentifier may be irreparahly
dlamaged I they are used in the Silicon Sig mode,

Electronie Identifier is a term used to describe a code mask programmed
inte a PROM which identifies the device type and manufacturer, The code
is stored outside the normal marmory array and is accessed by applying
12 Volts to address line A9. This allows the PP38 to directly identify any
device containing an Electronic Identifier and thus eliminate the need for
the user to select the device Lype.

The PP33 presantly uses two modes of Silicon Sig operation both of
which onby work with 28 pin devices.

Maode {i}: Two Key Oparation

On pressing SET E1 the display will show “SILICON SI1G" adjacent to the
selected bit-mode:

— T TN = T el |
S e beiode ook PN =k 4= =] r:rq

—

If any device function key is pressed e.g. Program, Load ete. the PP38
will first attempt to read the signature of any devices prasent. If no cade
can be read or the cade is not found in tha PP38’'s list of valid codes the
display will show:

=T T COrT
0 B 8 I

If two devices are successfully recognised but are incompatible e, thay
use different programming algorithms the display will show:

e

R
N

= e S

I P 1L
L IN I~ Y

I neither of the above two faull conditions occur then the manutacturer
and he device type will be displayed. In the case of devices in bath
sockets the manufacturer and device code of the device in the [eft snckel
will be displayed.

To execute the function the specified 'device function key' must be prassed
again e.g. Prog, Load etc.

To exit fram the Silicon Sig made select a device using SET 0 in the usual
mannar.
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Mode (ii): Single Key Operation

Pressing SET E2 will again display “'SILICON SIG'" adjacent to the
selected bit-mode,

=itk g 1““11\ I‘w‘
L TR T T T Y ] }

=
Lt [

L
e

...I..-u-

L

Operation is similar to the previously described mode except that the
PP2E rather than stopping to display the manufacture and device Lype
continues straight on to execute the selected function.

To exit from the Silicon Sig Mede select a device using 3BT 0 in the usual
IFLEnner,
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3 Bit Modes

3.1 Selection of Bit Mode Configuration

The last used bit mode will already be displayed on power up as well as
manufacturer and device type. For instance:

I M T S R b T P
! Hl‘_! 1 Ii_.*ﬁ

By pressing SET 32 the bit mode alone is shown!

¥ FrTUT e B BE DU
b L Jtl b O i S L

The range of modes can now be scanned by pressing either the up or
down cursor keys:

M T‘rf“-_ o AT T
riL_I ! 1

MITTTIT 1 T T
bl LY b 4. 1
M T v o} ad T I
IlL_IL'E . .1_1J_T I

2
L
o
T
t
g
|
=l
-
]
i
=i

N5

i —
--.—-.

i—
t lLlJ_JL._" BN

When selection is made, press Exit for operation in chosen mode, a.qg.:

Il T £t

A
P L C ]

N o
[ I

H
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3.2 B8-Bit Mode

In the 8-Bit mode, the programmer is configured 1o handle 8-bit duta as
single devices orin sets of two.

One Device

Either left or right ZIF can be used. |t only one device is to undergo
program or load

{i' The PP38 can detect a single device in a particular socket,
{il  The information in the device can be loaded into a specifically
lecated section of the RARM.
fiiil The information to be pragrammed into the device comes from a
specifically located section of the RAM.
{iv] These specific sections of the RAM are pre-selectabls.

8-BIT MODE LOAD OMNE DEVICE

EMPTY A single devico can
SOCKET b loaded inte BAM

RAM

85-BIT MODE PROGRAMMING ONE DEVICE

EMPTY A single device can
SOCKET be programmed [om BAKM

RAM
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B-Bit Mode

Yhen two devices are Lo undergo program or load, naturally bath sockels
will be used.

Twao devices
(i) The PP38 can detect devices in bath sockets,
(i} The information in the two individual devices can be loaded into two
separate but specifically located sections of the RAM.
(i} The infarmation to be programmed into the two individual devices
comes from two separate but specifically located sections of the
RAM.

{ivl These two specifically located sections of the RAM are pre-selectable.

Pra-selection of RAM address ranges also applies to 16-bit, 32-bit and
gang mode,

8-BIT MODE LOAD TWO DEVICES

Twa devices with ofiffering
information can simultanpoushy
load into teo soparate prosel
sections of RAM.

RAM

TWO DEVICES

Two devices can be programmad
simultancously with differing
information o baw separata
praset sections of RAM.

RAM
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Display

g-Bit Mode

By pressing ‘List’ a visual display of information in TW0O HEX.
CHARACTERS can be shown at a specific address,

ADNDRESS (ZERO) TWO HEX CHARACTER

| 7, 7 |
b’1

_-..-_..

""\.
E
e |
|
I

{Under the "List’ function THE ADDRESS RANGE can be scanned by use
of the hex koyvboard and cursor kays),
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3.3 Gang Mode

LOAD: Two devices with identical infarmation can simultaneously load

into the same section of the RAM. Therefore during ‘Load’
either socket can be used.

PROGRAM: Two devices can be programmed simultaneously with
identical infarmation.

GANG-MODE LOAD

Two devices with identical
information can simullaneausly
load into the same section
of RAM.

Therefore during load only one
device need ba used.

RAM

Two devices can be programmed

simultaneausly with the same
information

RAM

{Bevision 1) 2.3-01



3.4 16-Bit Mode

LOAD: The two EPROMs combined can load over a common address
range within the RAM.

Alternating bytes of information (BYTE-1 and BYTE-2} are loader]
from the combined EFROMs to give a camplete black aof data
within the pre-selected RAM address rangs.

BYTE-1 Will reside in the left hand ZIF sacket, It reprasents the
(MSE)} ““mast significant byte™ of a 18-Bil parallel word.

BYTE-2 Will reside in the right hand ZIF socket. It represents the
(LSB) “leasl significant byte™ of a 16-bit parallel word.

16-BIT MODE LOAD
{MSB} BYTE-1 {LSB) BYTE-2

Alternating bytes of
information (BYTE-1

and BYTE-2) are

loaded from the

combined EPROMs to give
a complete block of

data within the pre-sclected
RAM address range.

i

(MSB)

RAM

(LSB) [ ByiE2

M5B —The most significant BYTE in hinary code
LSB—The least significant BYTE in binary code
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16-Bit Mode

PROGRAM: The two EPRON=s can be programmed from a commaon
address range within the RANM.

The address data will be alternately partitioned during
programming into two separate bytes of informatian:
BYTE-1 and BYTE-2.

BYTE-1 Will reside in the left hand ZIF sacket. It represents
the (MSB) “mast significant byte' of a 16-Bit
parallel ward.

BYTE-2 Will reside in the right hand ZIF socket. It represents

the (LSB} "least significant byte” of a 16-bhit parallsl
wiord.

16-BIT MODE PROGRAM

IMSE) BYTE- {LSB} BYTE-2

The address data will be
alternately partitionad
during programming into
two separate bytes of
infarmation: BYTE 1 and
BYTE-2.

RAM

MSEB —The most significant BYTE in binary code
LSB — The |east sighiticant BYTE in binary code
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Display

The two bytes can he displayed as four hex. characters by pressing ‘list’.

LEFT ZIF
SOCKET

RIGHT ZIF
SOCKET

/ FOUR HEX.
ADDRESS (ZERO) b ¥ CHARACTERS

—— | — ——

A A R 1T
eIt g b d b e li
MSB  LSB

BYTE.1 BYTE.Z

(Under the 'List’ function THE ADDRESS RANGE can he scanned by use
of the hex keyboard and cursor keys) ses section ‘LIST.
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3.5 32-Bit Mode

The machine can be contigured to handle 32-Bit information

PROGRAM

{i} Four EPROMSs can be
programmed from a common
address range within the RAM,

(it Data programmed using the
32-Bit word is divided inta faur
separate bytes: BYTE-1,
BYTE-2, BYTE-3 and BYTE-4.

{iiit Each BYTE will program into
ane of the four individual
EFRCMs,

{iv) Two programming operations
QCCur,

(vl The lwo operations are called:

LOAD

(i) Four EFROMSs can load
into a common address
range within the RAM.

(il Data loaded from the four
EFROMs using the 32-RBit
word is divided into four
separate bytes: BYTE-1,

BYTE Z, BYTE-3 and BYTE-4.

{iiii Each BYTE is divided from
one of the four ERROMs.

{iv) Two loading operations aceur,

(v) The two operations are called:

M T T gec T |

Hqu 3; hLT LU
AND

M T i = 1 e T

MUDE -2 BIT ML

{vil 32-BIT HI represents BYTE 1 and BYTE 2.
(al BYTE-1 resides in the left hand ZIF sacket,
(bt BYTE-2 resides in the right hand ZIF socket,

{wii) 32-Bit LO represents BYTE-3 and BYTE-4.
[a} BYTE-3 resides in the left hand ZIF socket.
(b} BYTE-4 resides in the right hand ZIF socket,

(Revisian 1)
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32-Bit Maode

Division of RAM during Load and Program

{MSE])

32-BIT MODE HI
First Operation: Load and Program
BYTE 2

BYTE 1

First operation: BYTE

and 2 can be loaded or
pragrammed simultaneously
gs a sel, BYTE-1

represents the MSB of a
32-Bit parallel word.

32-BIT MODEL LO
Sccond Operation: Load and Program

BYTE 3

BYTE 4 (LSB}

Second operation: BYTE-3
and 4 can be loaded or
programmed simultaneoushy
as a set, BYTE-4

reprasents the LSB of a
32-Bit parallel word.

T B R

RAM

MSB — The most significant BYTE in binary cods.
LSB — The least significant BYTE in binary code.
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Display

The four Bytes can be displayed as eight hex. characters by pressing ‘List’.

LEFT RIGHT
ZIF ZIF
S0CKET SOCKET

ADDRESS: (ZERO)

o —— e | ammm ="

[ [
AT A TA 7 } R L_ =
0 T O VI P O 1 L_:_'j ll_.. 5‘

| e

BYTE1 BYTE 2 BYTE 3 BYTE 4
{MSB) [LSR)

EIGHT HEX. CHARACTERS

{Under the ‘List® function THE ADDRESS RANGE can be scanned by use
of the hex keyboard and cursor keys).
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4 Device Functions

4.1 Load

Loading the RAM from a ‘master’ PROM

To set Device/RAM Address Limits, see Section 4.7.

Inserl the master device or devices into the ZIF sockets. Press the |oad
key. On completion of load the display will show:

T e W | e T
Fr_ Hz_J b Tkl A i J%Z_J_i

BOTH ZIF SOCKETS IN USE

lhe checksum will be displayed on the left as well as an the right hand
side of the display, assuming bath sockets are in usa. However, if only one
device is inserted in either of the Z2IF sockets then the checksum will appear
an either the lefl ar the right of the display corresponding to the socket
used:

r i"f"l = ] A
F_i [ I T B
LEFT ZIF
SOCKET IN USE
Lt M i CEE T
— At { l_iE__l_l
RIGHT ZIF

SOCKET IN USE

The programmer has the ability to detect empty sockets and therefore only
the ZIF socket in use will be shown on the display.
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4.2 Empty Test

Ta set Device/RAM Address Limits, see Section 4.7,

If required an "empty test’ can be applied ta the device or devices in the
ZIF sockets prior to programming. This can be done by pressing the
‘empty’ key. The device or devices will be examined for the unblown
state (FF); if both are entirely empty the display will show:

BOTH ZIF SOCKETS IN USE

T I R R V4 L Y
O = ™ T ¥ A i N
LEFT ZIF RIGHT ZIF
SOCKET SOCKE]

It a device were to fail the ‘empty test’ the display would show,

(it The first location where a discrepancy occurs; (i) The unblown state of
the selected device; (i) The EFROM data at that particular location.

For instance:

BOTH ZIF SOCKETS IN USE

7T ATA Y e F B 50 ity:‘
¢ | F~ s | .

MWyt ] "%
LOCATION UNBLOWN RIGHT DEVICE
(ZERO) STATE (FE) COMNTAINING DATA (2E)

I this example the device in the right hand ZIF socket has tailed. The
device contains data '2E' and not the unblown state ‘FF', This discrepancy
ocours at the first location 0000 (ZERQ).

Continually pressing ‘empty’ will allow the whole device 1o be lesled
for the emply stale, and sach successive Tailure will be displayed,
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Programming Sequence

If the empty test passes or is unnecessary the pragramming can begin.
To set Device/RAM Address Limits, see Section 4. 7.

Prassing the program key will automatically execute the pragram
sequence to the manufacturer’'s specifications with pre-program (Bit Test)
and in-program (Verify) device tests.

4.3 Pre-program Bit Test

The PP38 autormatically checks that the pattern already within the device
is able to be programmed with the intended data from the RAM.

Il & device were to fail a bit test the display would show:
{il The first location where a discrepancy accurs; (i} The RAM data at
that location; (i) The PROM data at that particular location.

Faor instance:

ROTH ZIF SOCKETS IN USE

2 77 A 7 A T o I S W 1 (|
T T Lo PR b LT L
LOCATION LEFT Ranm (02) LEFT PROM (D4}

{(ZER(O)

In this example the device in the left hand ZIF socket has failed. It contains
the data ‘04" compared to the RAM data ‘02°, The discrepancy occurs at
location 0000 ZER(O.
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4.4  Programming

Once the device has passed the bit test, prograrmming of that device will
slart.

To provide an indication of how far programming has progressed at any
given time the address being programmed is simultaneously displayed,
Far example:

COUNTER
EXECRT T EV I pMpet Y B 2 T
FUrs L9 I%T B rees s TES

FOUR DIGIT ADDRESS

In the case of the larger devices which use a fast algarithm only the two
masl significant digits of the address are displayer.

COUNTER

N L
[ RN O T

,._
——
i
—= g

-
.

1]
b1

A
|
2

TWO MOST SIGNIFICANT
DIGITS OF THE ADDRESS

If the data to be programmed into a particular locatian is the same 3s the
unblown state of that device, the programming sequence will automatically
skip to the next location. This function speeds up programming
considerably where large sections of the device are to remain empty.

At the end of programming an aulomatic verify check is done on the
whole device, |1 ‘device data’ and "RAM data’ are identical 1he display will
showy:

(I T T b/ L) DN A0 P 9 e Y
i O o Trs | ) f | N
LEFT ZIF SQCKET RIGH T ZIF SOCKET

If at any time during programming the EXIT key is pressed, programming
will stop and a verify within the selected address limits of the device will
be executed.
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Should the PROGRAMMIMNG fail, by pressing ‘program” again, the
PROGRAMMING function will continue from the next location after the
failure.

NOTE: PROGRAMMING THE MOTOROLA 2816.

To program data into a specific location in a MOTOROLA 2816 requires
the location to ba in the EMPTY stals,

For instance:

If new data is to be programmed into the device at a previously
unprogramimed location, then PROGRAMMING can be carried out in the
narmal manner.

It, howewver, it is required to program new data into a location that has
already been prograrmmed then the device will have to be sct to the
EMPTY state prior to programming.

To do this:

Fress SET FE

After the data within the 28716 has been erased, the programmer will
carry oul an 'EMPTY' test. If the device is empty the message 'PASS

EMPTY" will be shown on the display and programming can be carried
out.
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4.5 Verify
In-program Verify

This is a featurs where each location, as it is programmed, is checked to
see that it is identical to the corresponding data byte in the RAM.

If a device were to fail, the display would show:
(i} the first location where a discrepancy ocours
(i) the RAM data at that locatian

{iiit the PROM data at that location

For instance:

BOTH ZIF SOCKETS IN USE,

21 = 74 7 EAE e TFT | e R (v
Kl | et et Y g PN o
LOCATION RIGHT RAM (B7) RIGHT PROM (BG}
(ZERD)

In this example the device in the right hand ZIF socket has lailed. It
contains the data BG comparad Lo the RAM data B7. The discrepancy
ocewrs al location 0000 (ZERD).

Manual Verify

By pressing the 'verify’ key, a manual verity can be applied at any time.
Continually preassing "Verify" will allow the whole device to be tested and
sach successive failure will be displayed.
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4.6 Checltsum and CRC
Checksum
To do a checksum press the ¢'sum key.

When the programmer is configured to the Gang Mode the display will
show a single checksum for both devices far example:

AV

i

In any other mode two checksums will be displayved whether one ar two
devices arc in use, for example:

——
‘-—

i

[ ™ [ 1] Ll
a5 8 = A R I

Cyclic Redundancy Check (CRCI

Cyclic Redundancy Check applies a continuous process of shifting and
addition to the PROM data. This vields a coded representation of the data
which iz sensitive to the ordering of the data bytes unlike checksurmn which

only considers their values,
By pressing SET B when two devices are in the use, the display will
shiow':

| 4 o
i

| bk
Vi | ,_1;‘1

[ g
L

Lo o g

e

I

I
L

As with checksum the CRC funclion can distinguish between different
modes and sockets that are not in use, therefore the display will follow a

similar format.
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4.7 Device/RAM Address Limits (Sat FB)

All functions of the PP38 which operate on a device or devices have 8
associated parameters which may be altered by the user, Additionally
CRC and checksum which aperate on the RAM have their address limits
defined by these sarme & parameters.

Address limits for both devices and RAM form these parameters.

Examples of the address limits for the two devices and the RAM can be
shown in diagram form:

LEFT ZIF RIGHT ZIF
SOCKET SOCKET
LFT DEV HI 0350 e ianeey RGT DEV HI 0400

LFT DEV LO 0150

. | RGT DEV LO 0200
Le \ III A 2

., i "y .
4 N I‘l ) i

LFT RAM LO
0000 ', 0100

| L
. RGT RAM LO
N 0300 v, 0500

There are two address limits which can he selected {or a single device,
these are called Address Low (0150} and Address High (0350). When two
devices are in use this figure becames four as an Address Low (02000 and
an Address High (0400) can be specified on the second device.

The RAM has twao Address Lows, The left BAM low (0100) corresponds to
the left device and the right RAM Low {0300) corresponds to the right device,

(The RAN has no high addresses as data loaded or programmec will
automatically default to the size of the data block specified within the
device ar devices at the start address pre-selected within the BAM).
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Setting-up RAM and the Device Address Limits

Ta set address limits press set F6
The display will first show:

LEFT RAM LOW

ZERO

*
A

i

1
[}

|
il

[ATATATATA
(AN A A I VA

By using the up or down cursor keys, the 3 address limits available for
the RAM and device in the left hand ZIF socket will be displayed. By

pressing the right hand cursor key and then the up or down cursor keys

the 3 address limits available for the RAM and the device in the right hand
ZIF socket will be displayed. The left and right hand cursor keys will allow
interchange between both devices.

The initial displays show all 8 paramelers in tha *

defaull slate:

] r
k3 il 1T ™ 7 G T T 6
{a;t CTRAM LD D020~ RETRAM LD 80488,
1 CTRCw 1 [LJ T o I ] L O AT |
LA S 0 " T N ru LI Il oo T A TR T Pl bkt
{b) le)
i
_FTDEV KD 3FFF |—[RGTBEV HI  3FFF |
fc) if)
*The default state in the B Bit mode differs from all other modes.,
The ‘Right RAM Low' defaults to the device size plus 1. For example:
Fa b T Rt . VF AT
PN T ) I e L. l]_,.!I!_HLJ
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(@} This display shows the left RAM low which has defaulted to ZERO.
An offset can be selected by use of the hex-keyboard for example
00100:

I = T PRl T 2002 1 777
: | f_fe b i e

{b) By pressing the down cursor key the left device low will be displayed
defaulted to ZERO also. A lower address limit can be selected by use
of the hex-keyboard for example 0150,

| . T TVL L& | e W
b adi_ ¥k L uibﬁ

{e) By pressing the down cursor key again the left device high will be
displayed this time defaulted to the size of the davice (for example a
27128 device has a capacity of 3FFF). A new upper address limit can
be selected by use of the keyboard for exampla 0350,

_:'! .r

-
——.-.--..4i
ik
P |

1
M

i“\.

L

I Y
_ Pl

{d), le) and (f) The user can select address limits for the right devics and
RAM in the same manner tor example:

L T T A b 7 A 177
1’\ LE T TR b b ity ._1 b1 e d
- T T/ 1 V21 1A A
S I T I I I Lu bl 1l
LT ET s T 7 Wi
| LuL }WL kﬁﬁuu
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32-Bit Mode: Additional Parameters

Ir biath 32-Bit Muodes, two mare paramelters become availabile, hese seloc]
which byle of the weord is programimed inlo which sockel,

The parameters are called LEFT BYTE and RIGHT BYTE, They are
selectad in the same manner as the other parametears.

The default values of these parameters for 32-Bit Maocds Hi are:
LEFT BYTE 1 RIGHT BYTE 2
The default values of thesa parameters for 32-6i0 Mode Lo are;
LEFT BYTE 3 RIGHT BYTE 4

Ay of the four default values can be changed; by using the hex keys 1, 2, 3
or 4.
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4.8 Save and Recall Machine Configurations

‘SAVE’ Machine Configurations

Up to 8 different pre-set configurations can be saved in the machine for
recall later. Therelore differen) users can protect their pre-set conditions
and recall them later. To save a set of parameters press 'Set A1, The

commands for the 9 sets of configuration are ‘Set A1" through ta ‘Set A

inclusive,

'RECALL" Machine Configuration

Fress 'Set Bl to recall previous pre-sel configurations saved with AT,
Similarly for ather recall configurations B2 to B9,

List of Save and Recall Parameters

(1}

(2]

(3}

(4)

(5)

SET F6 RAM/Device Address Limits:

LEFT RAM LOW
LEFT DEVICE LOW
LEFT DEWICE HIGH
RIGHT RAM LOW
RIGHT DEVICE LOW
RIGHT DEVICE HIGH

SET 1 Interface Parameters:

FORMAT

BAUD RATE

WORD LENGTH
NUMEER OF STOF BITS
FARITY

SET 0 Device Type Selection® See lisi of devices and device codes

SET 3 Bit Mode:

GANG

B-BIT

16-BIT
32-BIT LOW
32-BIT HIGH

SET INPUT, SET OUTPUT 1I/O Offset and Address Limits:

INPUT OFFSET

OUTPUT OFFSET

OUTPUT START ADDRESS
OUTFUT STOF ADDRESS
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5 RAM Functions
5.1 List and Edit

The data field displayed will vary depending upon which machine
configuration is in use.

(a} B-Bit mode and Gang mode will display 1 byte of data (2 characters],
(b} 16 Bit mode will display 2 bytes of data (4 characters],

(c) 32-Bit mode low and high will display 4 bytes of data (8 characters).
For convenience the examples usad in the edit routines section will he in
the 8 bit mode.

List, Edit, Insert and Delete are integrated functions.

List
This ig a feature enabling the data content of the RAM to be scanned on
the display. Withoul the danger al changing the RAM data.

This can be selected by pressing the list key: the first address will be
displayed with the data within the first address,

FOR EXAMPLE:

LOCATION (ZERO) DATA
71 71 A A 7 -
M4l d i if__I oo

The address can be scanned in two ways:

1. By use of the cursor keys: m Y l [(_ s = ]
e

{al By using the right/left cursor keys the address can be incremented
or decremented a single location at a time.

{b) By using the up/down cursor keys the address can be incremented
or decremented 16 lacations at g time.

2. Any address within RAM limits can be directly enterad by use of the
hex-kayboard.

For example;
SELECTED ADDRESS DATA

?I Tl |f[ )
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Edit

This 15 a teature whereby the actual content of the RAM can be directly
modified by using the keyboard,

The edit mode can be selected in two ways.

{al By pressing the edit key when the machine is in the normal operating
g [ole[sH

ib) By pressing the edit key when the maching is in the list mode. {The list
macde can be reselactad in the same mannert,

When switching from the list to the edit mode or vice versa the address
and data being displayed will be unaffected.

For example:

LOCATION DATA
P PP 29
edit
LOCATION E denotes Edit DATA -
el F e B 25

The dala 29 al location "‘01FFY can now be changed by use of the how
keyboard into for instance A3

LOCATION MEW DATA
O S W N W 1
8 A I ' (R I

A5 with ‘list” the data can be scanned by use of the cursor keys; when
selection of address is made, the information can again be changed by
use of the hex-keyhoard.

Alternatively and usually more quickly an address can be directly entered
by switching back to the ‘List made® and using the hex-keyhoard to select
the location. Swilching back o the Edit mode will not corrupt this
information.
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52 lInsert

Insert is part of the edit mode and can be selected by pressing the edit koy
once, when the maching is in the edil mode,

Information can be insertad inle a particular location within the RAM. The
cxisting data content in and above the selected address is repositioned one
location higher. Apart from this shift in location the axisting dala remains

the same,

For example:

LOCATION | denotes Insert DATA
2 T L

/280 I T IR R T e 1

By pressing the SET kay all data inclusive of location 01FFD and above is
reposilionsd ane location higher:

MEXT LOCATION UFR

N

-
o
. &

Having pressed the set key, '00" will be inserted into the selected address.

_— —

TR
I

K

I 7 71
(N

T
| L, U

=

By use of the hex keyboard the chaosen data can now be inserted for
instance AfG:

= B
| o8 -

Other Ihan the use of the set key, operation in the Insert mode remains the
same as when in the ordinary edit morle,
For graphic example see next page.
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A graphic example of how the Insert function works is shown below:

Ay 3,
Initial Status LOCATIONS

GTFED MFEE O1FEF OTFFD MFF1 0FF2 OTFF3

E 3 T | F 8

|
AAM DATA & c B 8 ; 4 o
|

CUHHENTLY DISPLAYED
LOUATION

By pressing the SET key all data inclusive of location 01FF0Q and above is
repositioned one location higher. At the displayed location, ‘00" will be
automatically inserted:

| OCATIONS
OIFED OTFEE 01FEF D1FFY O1FF1 OFEZ O1FE3
. - . -
RAM DATA B CTH B]4 0 fiBi 2 9 E 3|7 9[
| || giokild Gir i _ -
___':I -._|___-____
CURRENTLY DISPLAYED DATA REPOSITIONED
LOCATION OME LOCATION HIGHER

By use of the hex-keyboard the chosen data AB can be entered at location
D1FFO:

LOCATIONS

UIFED MFEE MFEF MFF1 FF2 MFF3

EQ‘E 3—‘?9

—_
RaM DATA B C[E ﬁJd a

A
“A8" ENTERED
=
CURRENTLY DISPLAYED
LOCATION



5.3 Delete

Delate is also part of the edit mode and can be selectad by pressing the
edit key lwice when the machine is in the adit mode. Delale is the opposile
function to insert whereby data is ramoved ‘from’ a particular location,

The data above the selected deletion address is repositioned one location
lower,

For example: BB is the data to be deleted.

LOCATION [ denotes Delete DATA,

i

By prassing the SET key all data above but ‘not’ inclusive of location 00200
is autamatically brought down one location. The information previously at
addrass 00207 replaces "Data GB' at location 00200,

For example:

Uther than the use of the set kay, operation in the delete mode remains
the same as when in the ordinary edit mode,

For graphic example see next page.
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A graphic example of how the Delete function works is shown below:

Initial Status LOCATIONS
oorD O01FE (1FF 0200 X0 | o020z 00203
| -\.-\..-_-.?..:
AamM alTa 1 7] 0 Al 3 7 ::ﬁ;JA ﬂﬁ 3|7 2
=T Sar “x
GRTDELETED ™ - o e URRENTLY MISPIAYED
LOCATION

By pressing the SCT key all data above the displayed |location 00200 is
brought down one location, {All data below the displayed location is left

unaffectad).
LOCATIONS
FD I FE QOFF OO (A CHIH)Z D03

I
Framt DATA 1 T ‘ 8] A ‘ 3 ¥ ‘ A‘ 6 3 ‘ f 2 ‘ 3 F

- II'\
Toe L CUHRAENTLY DISPLAYLD
LOCATION
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5.4 Block Move (Set F4)
SETTING ADDRESS LIMITS

This is a feature cnabling a block of data with pre-selacled address lHmits
be refocoted ol onother address within the RAM, withoul destroying the
arigqingl data,

Selachon of this funetion s made by pressing SE1 RS

The display will shonas

ADDRERS LU ZERC
I I 174 7A4 T4 [
(N I A k. ks TR T A

This definas e lower Hon? ool the Bleck o BAM 1o he re-locatend
tDefaulis to OGO

Thi new loveer RAM limit can be entered using the hex keyhoard

Foar example 00700
MEW LOWER BAM LINMIT

I 5 A A ] =) A L L7
(O O I I 1 [ A FI
If the down cursor s pressad the display will show:

ADNRESS HIGH SIZE OF SELECTED DLWICE
I LT | A T T
N S A N I I L o

This defines the uppear imit ab the Block in BARM to be relocated
Hetaults 1o solectled devico sizol,

Ao valos Tor the uppae BARM limit can b endered using the
P -learebiomrd,

Feor paaimpla 00300,
MEWY UFPFER HAMN LIMI

b L VAl AL T A A
I S
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Lower limit of Re-located Data
By pressing the down cursar key again the display will showe:

1O ADDRESS

This detines the lower BAM limit of where the block of data i (o be
ra-iocated {Defaults to 0000).

The re-located loweer BAN limit can be enterad using the hex-keyboard,

For example Q0800

LOWER LIMIT OF THE
MEW BLOCK OF DATA

T i TViEs FATA L TAA
) Pl BTN Mt

FPraessing the exit key will initiate the block mowve tunction. A series of
dashes will be displayed indicating the Tunction is in progress:

The PP3E will automatically return 1o the nonmal operating mode.
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A graphic example of how the Block Move function works is shown

below:

0ooo 00100 00200

00700

£

il

RAM

ADDR LD 00100 ADDR HI 00300

FPRE-SELECTED ADDRESS LIMITS

1
LOWER ADDRESS LIMIT
OF RE-LOCATION

IRevision 1) 5.4 03



5.5 Filling the RAM
By pressing SET TF the BRAM will be entirely filled with F's.

By pressing SET FO the RAM will be entirely fitled with 0°s (Peros)

Filling the RAM with an Arbitrary Variable* |Set F2)

This funetion enables the user to fill the RAM with an arbitrary variable of
their twn choosing,

The variable will be identically repealad atb every word within address limins
specified by the usear

“The variable can be of differing word length dapsnding upan which
machine configuration is in use, ...

2 Charocters 01 Byted

Can be used i the &bt mode and Gang mode,
4 Charactars 12 Byles)

Can b used in the 168-bil maode

B Characlars (4 Bytes)

Can be used i the 32 bit mode Towe anc gl

For conveniance the sxample used will stay 0 the 800 miode,

Prossing SET F2 will display the loveer address Do, whicl delauls 1o
ZERCH

APDDRESS Loy LOCATION fERD
A I R T e I
R O o ™ || W e ) T

(Revision 11 5.5-01



The new lower address limit can be selected by using the hex-keyboard for
instance D0E0O0;

LOCATION
IT'I N P T ANVAT_ 1 ALA
I S B bas kod r IIL_I H_J

The upper address limit can he shown by pressing the up carsor key, this
also defaults to ZERO:

ADDRESS HIGH LOCATION ZERD
VT N Ll FZAVAVA A2
L 1 Y A P Jdy Ml et g )

The few upper limit can be selected using the hex-keyhoard for instance
071000

LOCATION

Y T LT AL A rAa e
ety e L T2 R T VA A

The arhitrary variable can be entered by pressing the up-cursor again to
display.

The data selection can be made by using the hex keyboard for instance A1,

ARBITRARY VARIABLE

. i
L I

!

[ O I I
14 | !

41

T
sackecd

Pressing ‘SET" alone will implement this selection.

Every byte of RAM within and inclusive of the specified address limits of
00600 low to 01000 high is filled with "AT".
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A larger nomber of up to 8 digits can be used to fl the RAM in 16 o 32
bit made, This facility can be usad in conjunclion with modes of smaller
word size.

For instance with the 8 bit mode:

Selection af arbitrary variable marcde in 32-Bil Mods

For example:

4 BYTES (8 Characters)

i T e i T 5T BT T
RS N LI e T T T

e display using LIST at location Q0000 and 00007 will be;

BN R bi o b B ]
[ARARSN'ANA S T S I A O
anl
(7l rAraraa | | el TR S TR
A I TR R L‘J 1L_Tr
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5.6 Complement

Complement is a modification of BAM data made by invarting the
individual bits that make up the data bytes.

Complement will change ‘ones’ to ‘zeros’ and ‘zeros’ to ‘ones’.
To complement the BAN data:

Press Set b,
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5.7 String Search

This function allows the RAN data 1o be saarchead for & particutar stong
of data.

Press SET 9 to display:

[ArAaT7 A F
A A N A

The lower address imit of the area of RANM 10 be searched 15 now
displayed detaulted to zera, It can be alterad using values nput from the
lseybioard.

Ta display the uaper himit:

Fress T ar l

The upper address himit s shown defaulted to the size of the pre-selected
device, and lilke the lower limit it can be altered using values input from
thie key bioard

Once the address limits have been sot;

Fress SCT to display:

:_1 |~ Kd
et e
2 T \"\_
A5CH Value ‘ Cur=ar

The defaull state ol e string is ravae shown, To the exireme le0al he
display is the ASCH code equivalent of the character displayved on the
irmmeadiate left of the cursor. In this case the spoce character is displayad,

(Revision 1) B.7-01



Ta increment or decremeant Lhe ASCH value and hence alter the character
displayed:

PIHRHT o ,l_

Alternatively and quicker, the ASCI value if known can be enterad
dliractly from the keyhoard.

Mote: Due to the limitations of the display some of the characters cannot
be represented accurately. Their value will however remain valic.

Ta mowve the cursor one space Lo the right and allow selection of the next
character:

Pross —b

A o !
T ity

=
A 1 ™~

~

Cursor

Selected first character

ASCH value of character Lo immediale left of the cursor {in this case
‘spacea’}

The second characler can now be selected in the manner previously
described. In this way a string of upto 11 characters (or data bytes) can
be enterad.

When Lhe desired siring has been selected, to implement the String
Search:

Prass SET
If a corresponding string is located within the specitied arca of RAM, then
the message 'FOUMND AT and the address of the first ncourrence will be

displayed. Every subsequenl cccurrance can be located by continually
pressing SET until the entire specified area of RAM has been scarched,

b.7-02



Far instance:

.

u_i_]
"'\.

E“Llr:;.r_:r

The selected string
The ASCI value of the character 1o the immediate left of ihe cursor. 1In
Lhis case ‘G

The above string was searched for and Lhe display showed the following
rmessage:

-
; T LINT T A A b
| (N B VT e Y T T O O I A

This means that the first occurrence of the string was found at location
207116,

I the string had not been found within the specified area of RAM the
display would have shown:

If a string has been entered and only part of it is to be used, then moving
the cursor 1o the lell will restrict the string to the desired length. The
ariginal string will be retained however in its entirety, and mowving the
cursor to the right will display it again.

Any entaered string will be retained until the PP38 is powered down.

To abort the String Search at any tims,

Prass EXIT

{Revision 1) 5,7-03
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& Interface

6.1 Setting the /O Interface Parameters

Un powwer-up the 1A dalaults o e st osed 1D parameter,
This default function s programmed into the Mon-Yalatile RAM and can be
displaved by pressing SFT
Fornstanco;

T hiIT Che_ RTICT L1 1 I
1 N B I T . VR I 7 i

There are five categories of /O interface parameter available for selection
wn the PP38 Programmer. These are: Formal, Baud Rate, Word Length,
Murmber of Stop Bits and Parity.

They correspond Lo Lhe display in this manner:

Mo, OF
WORMD STOP
FORMAT BALID BATE LEMGTH BITS FARITY
TRIT ¢ AR B o i e
LN JEHM:D@L!LI

(Rewvision 11 6.1-01



The selectinn avaiiable in each category 15 shownvin this tabie

NUMBER OF

FormAT | [ BAUD RATE || woRD | |
|| LENGTH ||
INT 192 | g "
XINT 9600 7 .
HASE 7200 ' f _
XOR AB00 5
KXOR 3600 z_ |
I EI 2400
XTEK THUD
PPX 1206
BN A00
| DBIN a0
[ BINA | 150 '
L 195 !
110 !
75
Bi)

eyt
FORMAT

Koy I Alibrevialions

INT
KINT
[1AGE
XUH
XXOR
TEK
ATEK
b
BN
DEIN
BINR

|
L e

| PaRITY
[

5P
AP

FP

Fooy 1o Abbroviations

INTLELLEC
EXTENGED INTELLES
HEX AsCH
EXRORCISOR
EXTENDFD FXORCISOR
TEK HEX

EXTENDLED TER
STAG HEX®

M ARY

DEC BINARY
BiMARY RLUBOWUI

MO PARITY
SPACE PARITY
MARK PARITY
FWVEN PARITY
QDD PARITY

6 1-02

4
1

l'PﬁHnY

5P
M1 F
EP
S 10




Selection

selection can be made by using the Cursor Keys:

el eed

lo L:har'lge one of the Fve parameter tields i1 s lirs) necessary o rolate the
chosan figld 1o the left-most area of the display,

This can ba done by using the honzontal curso keys,

For imataee:

PARAMETER SELECTED

FOR CHAMGE Mo, OF
- WORD STOP
BALD RATE LEMGTIE  BITS FARITY FORMAT

oo O T TANIT
I I T VA

_1
E

I'_"'.

O
L
”

LEFT MOS
AREA OF DISPLAY

Onee the chosen parametor is posilioned oo the lett af the sereo it can e
modified by using the up/down cursor keys:

.

For instanco:

MEWW SELECTION M OF
= - WRD  STOF
BAUD RATE LENGTH  BITS FARITY FORMA
T T T
EE AT s R B e — —
PZORART O 0 T TR T
l I__. I'_\af ,_1\_4 | 3 I L__ * | |__ b 4

| i

LEFT MOST
AREA OF DISPLAY

All valurs of aach parameier can be scanned and choson o s sy frionm
the tabile stored in ke programmer,

On cemplelion of paramctor seloction — press EXIT fewrse Ly reluem to the
normal operation mode,
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6.2 Ilnput/Output Operation
Input
Pressing the input key alone initiates the input operation,

Operation of Input

INCOMING GLOCK OF DATA Interface Porl RAM
OO0 e00
oo 0800 . 7
T |

ADDRESS LIMITS

Outpt

Pressing the output key along initiates the oulpul operaticon,

Operation of Output

DUTGDMNG
ODLOCE OF DATA linterrface Port RAMN

e UTRLIT

|
ADDRESS LIMI S

tRevision 1)
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To Pre-set IO Address Parameters

The pra-settable address parameters are;

INPUT ADDRESS OFFSET OUTPUT ADDRESS OFFSET
OUTPUT START ADDRESS

OUTPUT STOP ADDRESS

Input Parameters

Only an offset need be specified on inpuat. This operation is called ‘input
ottsct’,

Structure of 'Input Offset’

An incoming block of data originating from peripheral equipment can be
re-located at a lower address within the RAM,

For example:

e A 315 1A
Bl kR o=l | ESIEE (S

An oftset selection of 300 would look like this:

IMCDAING BLOCE OF DATA Interface Port RAM
(DFFSET 3001

(10

| MEW ADDRESS 1IMITS AFTER
ADDACSE LIMITS OFFSFT OF 300 HAS BEEN
INITIATED

B.2-02




A mote widely used example is:

When an ottset is specified so that the starl address of the incoming
block of data becomes 0000 (ZERD) in the RAM, i.e.:

IMCDMIMNG BLOCE OF DATA Interface Part ARAM
(DFFSET SOOI .
0500 T — LN A
EEEEEE R ; [:3 855
'I o .‘ =
\\ /‘ ', o~

N
MEWY ADLHESE LIMILE
ISTART ADDRLCSS MOW ZEROY
AFTER AN OFFSET OF GO0
HMAS BEEM IMITIATED

ADDOCSS LIMITS

Seatting-up the lnput Offset

By pressing set inpul the last entered offset will be displayed for instance:

I N e T 1 O
EXT O TENES ] R W
R
e 71 17 17 7 B
R I B P IV gl = NOOFFSET

By use al the keyboard the new offset can be antared: e.g. offset 1400,

Fressing the input key after entering the offset address will initiate 1he
input operation, whereby an incoming biock or biocks of data will be

enftered into the RAM via the BS232C port from peripheral equipment with

an offset of 1A00,
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Extended Formats (Input Offset}

The exlended Tormats available are;

Lo EXTENDED INTELLEC
| XXOR  EXIENDED EXORCISOR
XTEK  — EXTENDED TEK

The extended formats conlain a larger address field than the standard
tormats. Therefore to position the incoming data within the PP38's EAM
an #xlended offset needs to be specified.

This can be shown whoen setting the offset with an extended format
selantach,

It owill be displayed as an sight digil figore:

R N W b TRk B TR
] | TR QR 5

b
=

This offset can be changed in the same manner as the four digit otfscts by
use of the hexadecimal keyhoard.



Formats Without Address Fields

As the formals Hex ASCH IHASC), Binary [BIN] or Binary Hubout {BINR)
do nal contain an address field, no offset is required. Theretore the
display will show:

|
-
1

b | G i S e
[ ] 1 Ex D N 3

When an inpul operation occurs under one of theae fonmats the incoming
data will always be loadead into BAM starting al address ZERD,

Format Offset Types

FORMAT DISPLAY | OFFSET
ABREVIATION | SIZF

| INTELLEC CINT 4 Digits

 EXTENDED INTELLEC | XINT 8 Digits.
HFK_%EH_ . HASC _ Not Reaguire

- EXORCISOR | XOR 4 Nigits

| EXTENDED EXORCISOR  XXOR | 8 Digits
TEK HEX TEK | 4 Digits
EXTENDED TEK-HEX | XTLK 8 Digits
STAG-HEX*® | PPX : ! 4 Digits

B ﬁ!_f\liﬁ_‘r‘ BIM Mot Re qulrurf
DEC BINARY | DBIN } 4 Digits
BINARY RUBOUT | BINR | Not Required

{THIS TABLE ALS0 APPLIFS TGO OUTRUT)
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Output Paramoeters

When using output, three parameters are available.
These are:

tal | OUTPUT ADDRESS OFFSET
(b} | OUTPUT START ADDRESS
(ct | OUTPUT STOP ADDRESS

lal Output Address Offset

A block of data ariginating from the RAM can be re-located at a higher
address,

For example;

£ = B = A AT
L I I I Vol

An offset of 200 would look like this:

DUTGAING BIOCK OF DATA Intarface Port RAM
. R 000 02 0700
_T0E00 0ADD IR ey
ST | |
0 = = bl ki
- &——OUTPUT — v
.
NEW ADDHESS LIMITS AFTER
AFFSET OF 300 HAS HEEN ADDAESS LIMITS

IMITIATED
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A more widely used examp

le is:

When relocation to a higher address ocours from a start address of 0000 in

the RAM:

GUTGOING BLOCK OF DATA

0830

- 0500
g e

>
i
MEWS ADORESS LIMITS
[STAHT ADLRESS FORMERLY
ZEROI AFTECN AM OFFSET
OF R0 HAS AFEM INITIATED

Interface Port

IOFFSET oMl

E——OUTPUT—

N

ADDRESS LIMITS

Setting-up the Output Offset

By pressing Set Qutput the las

entered offsel will be displayed for

nslance;
B O Y R B
Lll'f' IZ.H_.*I } *IJ'LJIE
OR
L T T 77§71 T 7 _ =
[ ey o TN ”FF*‘IET

By use of the keyboard the new offset can be displayed;

e.q. affsel 1400

FLE &
L

—
L}

e

—

}
|

V71 71
Il

H

Pressing the output key aftes

selecting the offsel address will initiate the

output operation wharaby an outgoing block or blocks of data will be

re-located via the RS232C,
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Extended Formats (Output Offset)

The extended Farmals available are:

| XINT EXIENDED INTCLLEC |
| XXOR — EXTENDED EXORCISOH
| XTEK — FEXTENDED TEK ==

The axiendad formals contain & larger address Tield than the standard
Formats, therefore a correspondingly large offset is required,

This can be shown when setting the offset with an extended format
salented,

Il be displayed as an eight digin ligoe,

LT | R O O O O

wmh I I v iy 9
2o I T S i R O, Y Y I A

This oftset can be changed in the same manner as the four digit offsals by
uae of the hexadecimal keyboard.
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Farmats Without Address Fields

A the formats Hex ASCH IHASC)H Binary (BIM) or Binary Rubout (BINE]
do net contain an address field, no offzel is required. Therelore the
display will showe

I )~ F* bk
;

o =)

T
'r \4 41

-

Whon an output operation ooours under one ol these Tormats The
cuigoing data will ahways be dumped from RAM starting at address
ZERO.

Format Offset Types

| FORMAT DISPLAY
ABRCVIATION | SiZk

INTFLLFC INT | 4 Digits.
EXTENDED INTELLEC | XINT | 8 Digits
HEX ASCII | HAsc | Not Required
EXURCISOR | xor 4 Digits
EXTENDED FXORCISOR | XXOR 8 Digits
TFK-HEX | TCK 4 Digits

| EXTENDED TEK-HEX — XTEK | 8 Digits
STAG HEX ' | PPX | 4 Digity
BINARY RIN | Mot Required
DEC BINARY | nRm 4 Digits

| BINARY RUBOUT BINR Not Required |

(THIS TABLE ALS0 AFPPLIES TO INPUT)
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Output Start Address and Output Stop Address
In addition to an offset, a start and stop address can be used on output,

Structure of Output Start and Stop Addresses

The block of data Lo be aulpul within the RAM can be specified by using
start and stop addresses.

For examplo;
START ADDRESS 0200
STOR ADDRESS 0550

OUTGOING BLOCK GF DaTA Interface Porl RAM

«— DUTPLIT

]
ADDRESS LIMITS STAHI TGP
ADDRESS ADDRESS
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Setting-up Start and Stop Addresses

The display will first show the last entared offset, e.qg.

P B i BT r‘?l‘?:“ll.—*!

{
S S R ISR IR T

By pressing either the up or down cursor koys

il

the last entered start and stop addresses will be displayed, cog.:

b= % o) Bt T VA2 A T2 )7

=B PN ) (TR T T o T I T
— T I B B W W
B A B i by ]

CORRESMONDS TO
LPROM S12E 2732

The stop address will default 10 the selected device size whenever a device
is selacted or the mode changed For example i INTEL 2/64 is selected the
STOP address will be set 1o IFFF,

By use of the keyhoard the new start and slop addresses will b dimplayad,
..

(R S N I I VATA 1A 4

'Y EUER A T T T
I I B O A A A |?4
S T A A T Y O o T
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Errar Reporting on Input and Quiput

The following table shows the 12 possible error messages that will be
displayed instead of the checksum on completion of either inpul oF output

ar when 'exit’ is pressed.

Reported at the end of data transfer

(1 PARITY ERROR
(2] FRAMING ERROR

i3] PTY/FMG ERROR

4y OVERRLIM ERROR

5 PTY/OVN ERROR

I8 FMG/OVN ERROR

170 PY/FR.Q ERROR

18 L C5UM ERROR

[ MON-HEX FRROR

A parity crror was detaected.

A pulse on the serial signal was not of an
accoptalle size.

Parity/ Framing: A combined parity anid
framing erar was detecled.

Data was lost due (o overwriting of
secondary information in UART

Parity/ Owarrun: A combined parity and
pverrun error was detected.

Framing/ Qwerrun: A combined framing and
CVEFTLN errar was detected.

Farity/ Framing/Overrun: & combinad
parity, framing and owverrun error was
tlatectad,

Line Checksum Frior: A checksum failure
in & record Hine) was delecled.

& non-hex characler was received where 3
hox character was expecled,

Reparted when exit key is pressed

{10 CTS LOW ERROR
(111 DEH LOW ERHOR
(121 DO LOwY ERROH

6.2-12

Pin &  Clear to 5end
Fin 8  Data sot ready
Fin 8  Data carrier detect

The pin indicated on the PP38 RE232C
connector was held low by an external
device, hence impairing communications,
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7 Format Descriptions
7.1 Interface Formats (Introduction)

There are eleven formats available on the PP38, these are:

INT = INTELLEC

AINT = EXTENDGED INTELLEC
HASC —  HEX ASCI

KOR =  EXORCIS0OR

AROR —  EXTEMDED EXORCISOR
TEK TEK HEX

HTEK = EXTENDED TEK

FPX =  STAG HEX'

BN = BINARY

DEIN — DEC BIMNARY

BINK = EINARY RUBOUT

Standard Formats ] ;

There are three standard manufacturer formats these are: INTELLEC,
EXORCISOR and TEK HEX which are used on most development systems.
Extended Formats ;

There are three protracted versions of the standard formats those are:
EXTENDED INTELLEC, EXTENDED EXORCISOR and X ENDED TEK.
The extended formats can he used when a larger address field is required.
Hex. ASCII

[he Hex ASCI format is the original basc version of the standard formats.
It lacks the [acility of an address field and a checksum.

PPX [Stag Hex)*

The PPX format ditters fram the HEX ASCI in that it las an address field
and terminates with a checksum of total bytos.

Binary

The Binary formal is the most fundamental of all fonmats and can be used
where fasl data transfers are required. It has no facility for addross, hyia
counl or checksum,

Binary Rubout

BINARY BUBOUT is similar to BINARY apart from the inclusion of the
rubout characler (FF) at the start of the dara.

DEC Binary

This is animprovement of binary in that it-has a single address and a
single checksum Tor the entire block of data,
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Structure and Gonversion of Data between Serial Signal and the PP38
RANM

Ham localions - 14 e . 1ma . mm wme . mc o 10D .

— T
slylolrlilsirfelc]|s|s]3]|e]s

L |

BYTE in RAM of FF28

P

ASCI Representaton

Bingary e
Representation O O [ [ [0
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7.1.17  Intellec

The Intellec format when displayed consists of:

4. A start code, i.e. {a colon);
b, The sum of the number of bytes in an individual record, e.g. 10
c. The address of the first byte of data in an individual record, &g 0000

d. Ihe record types, 1.8 00 Data Recorrd
07-Fruwl Record.

g. Datain bytes, e.g. 44 6F 73 20 4L 71

{. Checksum ot an individual recard, e.g. 87

Forexample: [ START ADDRESS. | 0000
STOP ADDRESS. | D04F
OFFSET: uuuY

ALDDHEDS OF TIRGT
START COGE  HYIE M EACH ROCORD

Vi -
F il

| Joood 4aF 7320857 LYEAT VIR0 4 6F 7RIS 1B Y
LAQOL OO SAR 7 SR04 LF 73E0AET L 7E60T TR044 474
LR O O R0 A BT [ FEHARTRD0AILF PN D0 | PRSI

L ZOp00n T2 04 4 A8 T b S FTIE

R MRS R ST St Gt P R Rl o B 4 B B e £ Rt e o= R [ B
IR EETRTE S N [
-
. TR
B R
. L
\‘- -\--\_-"‘—-._
MO OFE DA TS BY [ES \\ CHECKALN (OF
' EACH HECORD RECORD Ty#E FACH RECORLD
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Calculation of the Intellec™ Checksum

s 1OOO0DOOAEET 7 ADONR I FELGTATOAALTTII04E T 187

|: D10010007ETA ]

Example; The secand ‘data record’ of the abowve tormat,

(i}

4l

Ll

Liv]

(vl

il

fvii)

[wiii)

"This

This is:

The start code and the
checksurm are remowver:

Five Bytes remain:
Thase are added togaether:

The total /1" 1s converted into
Binary:

The Binary figute is reversed,

This s koo ws A cormpemernt:

A one is added to this
complement. This addition
{fermsa '2's complement'":

78 05 the checksum as above:

01 00 01 00 TR O7A

e

01 00 10 00 75

01 + 00 - 101 OO0 + 75 — 86

5 G
1000 0110

7 )
G117 1001

7 &
Q1711 (HSRRN]

CU1 00 10 on oo 75

catculation also applies 1o the extended version,

When addition of information occurs in longer records the checksum may
consist of more than one byte. VWhen this occurs the least significant byte
is always selected to undergo the above calculation,
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7.1.2 Extended Intellec

The extendad Intellee formal when displaved consists of;

a. A start code, el (colon)
br. Thae surm of the number of hytes in a parbicolar record, 2.g. 10
. Thi address of he firsl byle of data in an individual record, e,qg. 0000

o. The record types, i.c. 00 - Data Record
01 - Ervd Record
02 - 'Segment Base Addrass’
record 1SBAL

*The SEA is the recard that displays, the inlellec extension, This s
achisvod by tha provision of an extra digit which corrssponds 1o the 4ih
character of the SBA insertion. This Ath character is effectively the
extension which lengthens the standard (FFFF limitaten, nto the
Extended Intcllec (FFFEF),

. Dota i hyiesieg, 44 BF 73 20

=

i Aochecksum ol an indrvadual record e.g. 81

For axample:

START ADDRESS: | 0000

STOP ADDRESS: | DO3F e
i SN e T - Tl s e T e of HEA insartion
(OFFSET: D00 G000
- Extra q Lhgls
Y awatlaizle for
U ewiension o
ANDRFSS OF FIRST Lﬂ GOl i :-I-_lr"- Mo
START CODE BYTE 1IN EAUH RELDRD e
@ i i
I ..--""'-FF
e e
Y il
wcf Ll '..l'j 1

- P T "!‘;"- BT b I
WL S Fa’..-.-\f- J BN Aty

Fibiaga i s B
ool i B BT B
CET | TR

AT A A ET T ?ﬁl‘l ey B gl s il R ) R

o i I o

..\ e - "\\-\ /r"‘“
. y Tn

. CHECKSLM OF
' NECORD TYPE B

MW OF DATA BYTEE
M EACH RTCORT
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SBA Repetition

I some opcratons where an offset is in usse the SHA can be displayed
I

Wi irn The adelrass leld passas the maximom goantity Tar 2 four digin
fiure, e IFFFF), & second SBA racrnd is specifiad

For examipgle: | JTs"ﬁT ATDDRESS Ff.'f"-.ﬁ

| STOP ADDRCSS | FFFF
(OFFSET 0000 0018

“4q =——— SBA RECORD
o ol T O S T e T =t L T = T ] o ] R R )
: I Sl e L D O F OIOF R G R ]

e IOFFE DB T O0E FO0EE O OFE O 0F FOOF FGoEE GOl ons |

3 1ur!- L-;.? " 1; FuI'JI -'-"l'w;_:ll T Nl e T e = e T e e T S R DN S e T |

:{_ H— TN i SR T B o E.._,r"’

E. - NEW SBA RECOHRD
COOFFOOFFGOES

O O OO F OO T OORT O FFRER D

l:-l.‘l B EREIOR T

MARIMUM ADDAESS
FOR EOLR NIGITS (FFFF)

The SBA 5 added to the address field in the following fashion:

ERTEMZION B EXTENSION
DHiGIT DHGIT

Tudd SBA INSERTION

DU UY SEA INSERTION
BO00 ADORESS FIFID ? B

+ FFB& ADDOLCSS MELD

1onan NFFAR

It required by the user
the ramaining 3 digits of
Ilhe SBA inserlion can b
Nan Zero,
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7.1.3 Hex. ASCI
The Hex ASCH Tarmat whien dhizplaved consists of

OATHA ALOME

Howeowor rvisible mstructions ars necessary [or aperation. Thase gre

iy Two tidder stan characters knmeen as Control & and Conbiol B
0T ASCH code, SOH: ASCH character and 02 ASCH coda, STX:

ASCH character),

it A hidder stop characlar known as Gentrol ©
103 ASCH code, LTX: ASCH characiern)

jiiil A hidden ‘space’ character betwoeen dats bytes
(200 ASCH code, 3F. ASCH charanlar)

For exiample: F;mm ADDRESS | oUon
| 5TOP ADDRESS, | 00&F
OFFSET. NONE RCQUIRED AS
HEX ASCH ALWAYS LOADS AT ZFRO

COER START CHRHAL T EHY HILIEEM SRAIE UHARACTERE
[rtre & ey Carglend B _ff""r
3 ....:/-"' i
o R L,
00 e v Ba 10 Mt S fSNaTRA TR S e B W
foo e s M GTOTEACEL SR D mA Ba S0 bn o vg £
I i 1% 1 i Fre s RS T
ji Fel bz o Ea wE oS DA
1 Sae T ma 5% E 40 T4
Iz 2 AD g De PY oD 4w
13 | R | R T | I8 »
A B i < i TP o AL i s i
FE D EA BL YR OLT T S ROl
E q | L .,_]

HIGDEMN = U CHAR AL TER
virinal £

1 wewtas i Line

TR W R

{Revision 1)
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7.1.4 Exorcisor

The Exarcisor format consisls of:

a.
b.

-~ om0

For example: [oTART ADDRESS: | 0000

A start code, e 5

The record types, i.e. 1 - Data Record
8 - End Record

The sum of the number of bytes in an individual record, 2.g9. 1D
The address of the lirst byte of dala in an individual record, e.g. 0000
Data in hytes, e.g. 12 34 b6 78

Checksum of an individual recard, a.q. Ad

STOP ADDRESS: | 00BF
OFFSET: 0000

MO, UF BYTES THIS 15 AN ALDITION GF: THE CHECESUR

SIAH| COUE N CACH RECURDY  BYTE + THE ADDRESS BYTLS + ALL DATA BYTES

[EXTRTE i} '34 .nf_?El1’_‘345&.?8125":&?P13‘.3 bt ?m"’4=f, ﬂ! A R {.-?,JJ =%4

> '1274 ;!—?P]"‘M 1:"-;?F‘1"’ i Dﬂm -.-'| THT SieFH Al ..J-.m""-']
6 THIDTANLTE1DT456TE] DTASE ?"51:‘:4'-{.751’-” S6TH1 2T AS6TE
tas547aL 2 3456781 25A54TAI 2454 TR 254567 BI2I45ATE1 D24]
'. -hmlhqad&.ﬂﬂ::\ma?ai s bei

\ ADDRESS OF HRST CHECKSUM OF

RECORD TYPE BYTE IN EACH RECORD EACH RECORAN
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Calculation of the Exorcisor® Checksum

S O LT e T L S AT DA ST R I DB SA T B S AS T LA SR 230 s
o [ A 1 T

T i e

Example: THE SECOND 'DATA RECORD" OF THE ABOVE FORMAT.

{il This is: S10400 1A 56 8B

{iit The start code, the record lype
and the checksum are removed: 57 8B

(i} Four Bytes remaimn: 04 00 1A 56

livl These are added together: 04 + 00 + 14 | B = 74

tv] The tatal ‘74 is converted into 7 4
Binary: m1 0100

{vil The Binary figure is reversed. 8 B
This is known as a complement: 1000 1011

{vii} BB vorresponds to the

checksum as abave; 51 04 o A EG

When no additional figures are added to this calculation it is called a 1's
{One's) complement,

*This calculation also applies 1o the extendead version.

When addition ot information occurs in longer records the checksum may
consist of more than one byte. When this occurs the least signiticant byte
is always selecled o undergo the above caloulation.

70402



7.1.5 Extended Exorcisor

The Extended Exorcisor is identical 1o the standard version when displayed
up to the point that the dala's address goes bovond FFEF and hus
requires a 5th digil, e.g, 10000. To compensate far this addition an extra
byt s added Lo lhe address giving 010000,

When this occurs the record type changes:

The data recornd changes from 1 to 2
and the end record changes from 9 ta B

Similarly when the data address goes beyond FFFFFF a 7th digit is required
and likewise a byte is added giving the address B characters; 01000000,

Wi'hien 1his ocours:

The data record changes Tram 2 (o 3
and the end record changas from 8 to 7,

The exlended exorcisor when displayed consists of:
a. A ostart code, e, 5

. The record types, i.e. 1—Dala Record (Four Character address)
9 End Becord [Four Characler address)

2—Data Record (Six character address)
B—End Record {Six character adelress)

3 Data record (Fight character address)
7—End Record {Eighl character address!

c. The sum of the number of byles in an individual record ey 10

d. The address of the first byte of data in an individual record, e.q.
0000, 010000, 01000000

Data in bytes, c.g, 12 34 56 78

Checksum of an individual record: 24

{Revision 1) 7.1.5-01



1 —Data Record (Four Character Address)

9 - End Record (Four Character Address) } 2 BYTES

For example: [START ADDRESS: | 0000

STOP ADDRESS: UOBF
OFFSET: (000 0000

MO OF OYTES
START CODE IM EACH RECOND
-~

ROt
WHIFESTRICTAGATEIZZAS TR L TA5L VI D TASETRLIE 3G 56T EL 3L THIE
DOEER TEARATRICZA5ATELI Z3A58TVELIZIASATEI 25A0LFHI 2T 5.":-?%11234__{:
|ooaEa 7l 2TASATEIZTASA TR 23456 7T e

l'. l""-._ --.._____ ___,.-"

\ S Gt

ADDRFSS OF FIRST CHECIKKSUM OF
RECORD TYPF RYTE IN EACH RECORD EALCH RECORD

1 Data Record {Four Character Addrassh |

9 —End Record (Four Character Addross) J 2 BYTES

Tha Cxtended Exorcisar formal stays wentical in layout 10 that of thea
standard when the address fisld stays below FFEF.
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Transition from 2 Byte Address (4 Characters)
Through to 3 Byte Address (6 Characters).

START ADDRESS: | FFB0

STOP ADDRESS: | FFFF
OFFSET: Q0000050

MO, OF BYTES
START COOE  IN EACH HECORKL
! e

=41l L
S E
S B 100 HEa7E1 D345 TEL

TSR DA SATELEDAS

FOLIZABLTELIOZANEL
AT ZTA AT RIS DARA TR 2245 aTEIZEANA TR

FEIDTASLT 0L ITA56TaITTASATEL TR A ]

1= e 0 L -—
k T LA
II|II h\‘_l‘x Rt —— _.": '.-'f
4 2 N . - F
, ALUHESS OF FIHE! CHECKSLIM Lk
HECLIRD TYPE BYTE IN EACH RECCRD EalH HELORD

LaS] ALDRFASR 15 A
REPETITIAN OF THE
FIRST ADDRESS

? —Data Record (Six Character Address) |.
8- Fnd Record {Six Character Address) | 3 BYTES

For example: 'gTART ADDRESS: nhrih_"]
| STOP ADDRESS: |00BF |

OFFSET: 00010000 |
ML QOF BYTES
STI\RIT CnF I I:{-"\CI-I HECUORELD
;.‘:lﬁ"li URTTN: VRV (alT OO = B ) T S I

SER RIS
O IR T R I S =

5 “'\H
= %
ADDHESS COF FISSI UHECKSUM OF
HECORD TYPE BYTE IM EAUH RECORD EACH RECORD
2— Data Record (Six Character Address) | .
: 3 3 BYTES

8 End Record (Six Character Address) |'
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Z—Data Recaord (Eight Character Addrass)

7 —End Recor

d [Eight Character Address) } A BYTES

For example: | oTaART ADDRESS: | 0000
STOP ADDRESS: | DUSF
OFFSET: 01000000
MO, OF BYTES
START CO{INFE 1) F..i'k'i_’lll RECOND
_.-"I > i
e
.'lll.
_-"l: P !
A -Jl'."k.'HZ".'“ ] DT SATEICTASATE I DA NAFE I O A ST D ALATHI TAARA T L 0
PN S A TR L DAY ATE ] O eSS Tl I TASSETEL A8 NA el ESALA SEI D T NATE
M IO PEASETREIZZSASLTOL 2 Dﬁ']_'h,.;’ﬂ.] CTASLTRIZTSASATRITIASETRIZCA
BT O b e S DA SETHL Z23ASATRI ZSASATEL ZE4SLTOI 2TAma T L 2Ta5AT

L S B

1 Z2ARATRIZOALAAHI VAN AHI P BAS6TRIZTIN5ATEL D

TAS55TE12T4]
= s 7L S3ASATHL 2404 TH] 25a04 7] e

\ R s
=W IR \_
"n, M‘__x ---h-"'-h._ \d -?-_____,
IIII "'-\.‘ - —— -__.r
b ADDRESE OF FIRST CHECKSUM OF

RECORD TYPC

3—Data Record (Eight Character Address)
7 —Enet Record (Eight Character Address)

7.1.5-04

AYTE |M EALH BECCRD CACH RECOND

} 4 BYTES



7.1.6 Tek Hex.

The Tel Hex format when displayed consists of:

a. A start code, e,

i, The address of the first byte of data in an individual record, e.g. 0000
c. The sum of the number of data bytes in an individual record, e.g. 1A

d. Checksum 1 which is a nibble addition of the address (4 charactars) and
the byte count (2 characters), c.g. OB

g, Dalain byles e.qg. 12 34 66 78
f. Checksum 2 which is & nibble addition of all data.

f. An cnd record which automatically stops the operation whean 00 js
specified in the byte count (o).

Forexample: [START ADDRESS: | 0000
STOP ADDRESS: | 008F
| OFFSET: | DUOL

M, OF DATA BYTES
ATART CODE IM EACH RECUHL
. =

LS L TELETASATEI ITAS4TELI 234558781 2545 /B UEASETEL 25
AR TASATRIREASATELICTASATE I DT45LTE I D3ASEFHI D A SATHFL
I EALAVHI U OAGA /B DATAV AN DEASATEL 2345870 STASETHIRG
JOAE|S A0 DL TR LSS T PRASASHL U SALL R PRASATEIDIAGL TR I 2TATATHE

N 2T AS AT S TASATBIRSASLTAL R TASAPHI L IANATEI DEASLTVELIZT

[leparvE123a5a701 2345678125854 7 0B, >
: M 'J!'LH H“mm -
\ @
ADUH‘:SS OF FIRST CHECESUM OF THE ADDRESS CHECESUM OF DATA N
BYTE IM EACH RECORD ARD THE BYTE COUNT IM CACH BECOBL 1M NIBELES

MIBLRLES
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Calculation of the Telt Hex. Checksums

Unlike the other PP38 formats, the Tek Hex has two checksums which
are hoth the result of nibble additions, as opposed to byte additions,

Chacksum 1 is a nibble addition ot the 'address’ and the 'byte count’

which make 6 characters in total.

Checksum 2 is a nibble addition of data alone,

SRDOD A0 ] DT SATE L DTAEATEL DTASLTE I 2048 FH DTAELTHIDTATATRL JTAED
CHECKSUM 1 CHECKSUM 218 7L D i na B A0 La T PRana7RI 05484701 1450 70 2

Fouianiorl 275458 15]
SO s

Exampla: The third ‘data record” of the above format

Checksum 1

iy This is:

The start code and the checksum

are removed;
Pl Six nibbles remain;
(ivl They are added together:

tvl 04 is the checksum which is
displayed in byte larm as ahove:

Chechksum 2

(it This is;

{ii) The chacksum is removed:
i) Six nihbles remain:

livi These are added logether:

ivl 15 is the checksum as abhove:

£ 100340304

F0A
03403

0+0+3+4+0+3 = A

/1003403

12345515
15
123456

1+2+3+4+5+6 = 15

123458 @

When addition af nibble intormation occurs in longer records the checksum
rmay consist of mare than one byte. When this oceurs the least significant
byte is always selected Lo undergo 1he abhove caleulation.
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7.1.7 Extended Tak Hex.

The Extended Tek Hex when displayed consists of:

a. A start cade: % (percentage)

b, A count of the nibbles in an individual record, 2.g. 38

. The record types, i.e. 6— Data Record
88— FEmil Record

o, A checksum of the whaole of gn individual record excluding the %, e.q. F?

g, *The number of nibbles comprising - ""the address of the first byta in
each record”, B.g. 1, 2, 3 ete.

f. The address of the first byle af data in an individual record, e.g. O, 1A,
104

For example: [START ADDRESS: [ 0000 |
STOP ADDRESS: | 0140

OFFSET: 0uoo NO0G |
MUMBER OF

START CODE RLECORDE TYPF MIRBLES IN ADDRERS

£ o =

i //

i i
R
EHS T 23aS6TE L RTASETOL 2 T4S4 TR 2740670 2048470 20484 TR L 254
ATl NG ASLTE L A8 VHI TA56 VBl 224547 B L 2045ATRL 25A5ETEL 25454874
SO AT M) 2 RAEATHL Z2EZASETEIZEASATII PEASATENL U TASATREITIASATHI PR
RO B B S L L AANA FEL Y SALATEL Y3458 TELIZSASSATREIZZASLTELI 23458 Y
A0 T EN 22458 TE L ETASATRI D TASLTOL DT AR LTI 2 T450 VR 23454 7H1 D34
o b v = b?E12345&.?E12345ﬁ?|31?34m A1.'.':‘3-"]5&?51T?:"Iflﬁ?ﬂ't??.ﬂﬁ.ﬁ?ﬂ
ASOEOELF TN PAASATEL VLA B Y5458 TE. - -58TH1224S67B1234547E1224
RSl RS AT EI RS ATRBI I TASATHI ZTASATRI 234 5LTOL DTASETOL DTASLTR
PEOSLLED O 234 SETEL 2545856701 23454781 254548 7RI 2345ATE1I2Z45ATE1 234

A0
FAREE
=R B4
el L C
A i =

x, = 1 CHANACTLR
X e 2 CHARACTERS
'y e 3CHARACTERS

EACSTEI2SS587RIZTAGATHIZAGATHLITRATAVHI PRI THT SA4LATH
100 D AANASHL DA TE1 234587 HIET455T7AI2T4SATEI234547H1 T4
HERLTEINTAGLTRI2F454TR L 23454 7B 1 253454701 25456701 25345478
l"_' 1253456781 234567812

—

818,

o o N O
3]
-

(o 5. N I A B

£

Y e
MLIMBER F NIBRLES CHECKSUM OF  THE ADDHEESE OF THE FIRST
IN EACH RECORD EACH HECOHD  EYITE IN EACH RECORD
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*Sections {el and (f) are integrated.

As the operation progresses the address Tisld lengthens, More characiers
are added to show this expansion, The nibble count of section {e} retlects
Lhis, ..

24148 G 100000 AMNBARZRDCH5
2 Characters 6 Charactors & Characters (10 in Decimal)

The nibble count has the Tacilily (o rise to 'F making a 15 (DECIMALI
character address flield passible.

Extended Tel.. Hex. with an Offset, Displaying Transition from 4
Character Address Field to B Character Address Field.

For example; START .&DHRFQ-"_% D‘D'C'.lfl
STOP ﬂDDHF"‘?‘% 0DAF
OFFSET: 0000 FFCO

MLIMEBER CF
START CODE  RECORD TYFE  MIBELES IM ADDRESS

: g

P TR AR PR SA TR D IASATEL D TASATH1 DRASATAI DTASATELIDDS
AT S ATEI2045ATEL 23ALAHT D WA THN 2oaSatBI2HARLSTRI 23058 TH
= Al T Tas LT O DTASA TR I TASATE TTASLTHI DI45ATRIDIASATEHL T4
w3k e ot e rrasaTAI s ssaTe L o3 DATA g | oo s e 71 DTABA O D0ASL YD
i " L5586 7R1 PSR TR 2045 ATE1 DTA5LTELPIASETE1 2I456781 074
i L0 TEIITASE 7Ol D245LTEI 23454 FELI LA A /81 2EANA FHL A Uk 15
el L CTASATEL DTASSTELZSASATEI DAL T L SEASA T

Fe (01

4 CHARAUTERS
: 5 CHAMNACTERS

Nl:h-"IEIIEI'I OF MIBELEE [.'.:HI:ILKSLII"."I 2F THE ADDRESS OF |HE FIRS
W EACGH RECORD EACH HECOHD BYTE IM EAUH BECORD

F 0



Calculation of the Extended Tek Hex. Checksum
Unlike the standard version the Extended Tolk Hex has only one checksum,

NSBESF LGl A e T A P S L DTSR T R T AR TR At e PRI TAS LTI T
LGl LRSS TR D TARA YR D A A LA TEL D TASA PRl D AL RO 1 DTARA TR
VT O s I

PR R B

Example: The third line of the above tormat,

(it This is: B OAB1C23472
(i} The start code and the
checksum are remaved: To1C
(itit Eight nibbles remain: 0AG23412
livli These are added together: O+A-B+24344+17+2 - 1C

{vl 1C is the checksum as above; T AR @ 23417

When addition of nibble information oceurs in longer records the checksum
may consist of mare than one byle, When this occurs the least signiticant
byte is always selected to undergo the above calculation.
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7.1.8 PPX (or STAG HEX. %}

The PPX format when displayed consists of:

a. A start code, i.e. ¥ {an asterisk, 24— ASC|| Code)

b.

For example: [-STAHI ALDDRBESS: n_(]ﬁ
STOP ADDRESS: | UUBF
OFFSET: 0000

The address of the first byte of data in an individual record, ¢.g. 0000

Data in hytes, e.g. 12 34 56 78

. A stop code, e § ta dollar sign, 24— ASCH Code)

& checksum ot all data over the entire address range. (The displayearl
checksum is the two least signilicant bytes.)

A checksum start code; §

An invisible space character between data bytes (20-ASCIH Code}

START CALE HIDOEMN SFPACE CHARACTERS

P
P - _/
%ﬁaor IS FaCEad e 12 34 s& 78 10 =4 =4
B0 [ N I T . R s S (L S B N - Y )
LR 1] I TR A PR o o S Ot o N SO S N e T
OT 1D 34 56 7513 74 55 7B 1T 340T8
gl 17 T4 Be e 1D T4 DATAS LD T4 54
a5l j RRE AR - T 17 24 Hée R 137 84 Brm
tsul 1 T4 BE 7H 1T 34 S4 7H 12 T4 S
LOFO 1T T4 Ss 7R O12 T4 Se TR LD T4 54
QUOn| 1T T4 BE 70 1D T4 54 78 LD T4 S
LY
RS
Ry
4

ANNRFS5 OF THE FIRST STOP CODE

BYTE IN EACH RECORD

79
7
AR
7E
TE
7H
7E

7B

1

1

[

CHECESLIM CODE

7B
TH
B
e
7B
TE
7B
Fo

el o
208l Bl
R T
254 54
s
R T

b=

il ]

By
=i

R N I o O
]

(Revision 1)
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24 56 JB-GEELD

CHFECKSLUIM QF ALY TIATA
TWO LEAST SIGMIFICANT BYTES
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And with an Offset of 8000

START COHOE HIDDEN SPACE CHARADTERS CHECESLIM CODE
o
L
/ T /
i
b
P i
o4 o i’
H:u‘-n*rj.:d':/s u.sd:-‘s: 12008 Sas 7R 1238 Ba TE 1D 34 560 TH
cITER S S e ety T R S T (TR S O TR Wt FE
Bt 1 3 GE FEL 1D 34 'S4 TRO12 T8 De TBE O3 4 ODE TR
Flatat Lol TAONG TE b TA R4 FH LD g Sa g
I=SRE TN Ge THOID 34 DATATE 17 T4 BEE TR 100G LA YK
PR FEOTE LA A FI 1L A LA FHE 1D 34 Ss 7H
S0 FEH OLZ 34 =4 FE 1D T4 58 FE LD TS OSL TR
A Pl L4 BE 0 Lo 34 54 B 12 34 54 FH
S| 7A 12 34 B4 T8 12 B4 55 TR 1D 4 Hb sR-ERETT
L i T
b T
. iz I -
", e -
ANDRESS OF FIRST OYTE S5TOP CODE CHECESUM OF "ALL" DATA
I EACH RECORD TWO LEAST SIGNIFICANT AYTES

Calculation of the PPX Checksurn
“Mata alone”, in bytes over the entire address range (as opposead to

individual records) is added together to give the checksum, The address is
not included in this calculatian.

¥
w17 T DE TE REirl 1A

Exampla: The segment of data above
tiy This is: OO0 7 34 56 Y8 $50114
i} The start cacde, the address, the
stop code, the checksum code
and the checksum are removed: *0000 350114
(i) Four bytes remain: 12 34 56 /8
tiv) These are added together: 12131156478 = 114

v 114 is the checksum which is
displayed in bwo byte form
as above: 0000 12 34 56 78 55 0114

As the PPX checksum is an addition of all data the total will invariably
constitute more than two bytes. When this occurs the least significant
Two' bytes are always selected to undergo the above calculation.
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7.1.3 Binary, DEC Binary and Binary Rubout

Binary, DEC Binary and Binary Bubout are the most fundamental of all
formats. ASCH code conversion never occurs. Information is therafore
limited 1o the inlerpretation of pulses via the RS232C interface port into
gither ONES or ZEROS, Hence 'Binary’. A visual display is not possihls,
howoever a simple graphical represantation can he made,

Binary

Binary is data anly. I is devoid of g starl cods, address, stop code and
chiecksum,

| [6]e[FIA[2 o] [6] 3] mmsirmens

i : i i E
: : i ;
! i ; i
L I O I B T L L 00 AR Lo R R ool

BERIAL L]
| LITRUT

THE BINARY FORMAT OFERATICN
CAN DNLY BE STOFFEL BY
PRESSING FXIT

GBinary ia used mainly far speed of tranamisaior and BRI
conrrracation prokeeos, e lesl,
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DEC Binary

DEC Binary is an improvement of Binary, |t has a start code, a null prior to

transmission, a byte count, a single address and a single checksum of all
data. It also has the facility for an offset to be set,

For exaimple:

-
HYPOTHITICAL REPRESCNTATION  DATA: CONVERSION 1S
OF DEC AINARY INSTRUCTIONS  LIMITED TO BINARY
lo \L,\u! [5]ofo] Jc]7
+ ] =5
: i = | .
i E P BYTE COUNT ALDHESS OF | i
i STAR] POALL mAK FFFF FIRST BYTC ! CHECKSUM
00000001 B0O0N0OG] 191 1a0TH0I0 11001 10121 D00000a0"— (iooa) 11

[
SERIALTTL
LILIII-iII.f[ I

IHE TRANSMISSION
STOPS ON CHECKSLIM

Mhie BEC Binary checksom s an sddiion of gl data (data onlyl. The least
significant byie is selectad to represent the chackzum.

DEC Birary is uscd for spead of fransmission,

Binary Rubout
Binary Buboul is similar Lo Binary in thal il is devaid of Address, Stop
Code and Checksum. The data is preceeded however, by the Rubout
character (FF).

For example:

If & string of Binary dala is representead thus:

' Ty | = T o | o [HYPoTHENCAL REPRESENTATION
BAEDE AR

Start

then the same data in Binary Rubout format would be represented thus:

l_f' - Ellﬁy.i?-_aia“-’kl?

b

7F the rubout character

7.1.8-02
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SECTION 8

Stag

Sophisticated systems for the discerning engineer.




8 RS$232C Hardware Descriptions

8.1 RS232C Interface Port Connections

The PP38 is linked to peripheral equipment via its R5232C interface port.
The RSZ32C porlis a D lype female cannectar which is able to acceptl a 25
pin male connector, Only 9 of the 25 available pins play an active rale in

data transfer.

Thesa are; Numbers 1, 2, 3, 4. 5, 6, 7, 8 and 20,

14'15'15'1?'13'19’20'21'22'23'24'25'
1I2.3l4.5i6i?laiglmlﬂimiml)

1. PG PROTECTIVE GROUND

2. TXD TRANSMITTED DATA

3, RXD  RECEIVED DATA

4. RTS REQUEST TO SEND

5. CTS  CLEAR TO SEND

6. DSR DATA SET READY
7. 5@ SIGNAL GROUND

8.  DCD DATA CARRIER DETECT
20. D.T.R.  DATA TERMINAL READY

*Fin Mumber 1 is present in all connections, it represents the Protoctive
Ground surrounding all the other cables,

Link-up of the PP33 to Peripheral Equipmeant

There are two distinctive typas of machine:
{i} Data Terminal Equipment {DTE)

The PP38 itself falls into this category, plus terminals, tape reader etc.
lii} Data Communication Equipment {DCE)

Computers etc.

However, connection types between these two maching categories is not
s0 distinct.

Connection Types

The PP38 supports the two most popular types of connection, these are:
XOMN/XOFF {3 wire cable-form connection) and (7/8 wire cable form)
hardware handshake. The most straightforward of these two is the
XONS/XOFF,

(Revision 1} 8.1-01



8.2 XON/XOFF (3 wire cable-form connection)
a. For connectlion of two alike machines a ‘cross over’ s required.

DCE to DCE and DTE to DTE:

1PG (O 1 PG
2 TXD - P - CYETRD
e
e T
3 RXD O - B —( 3 RXD
7586 O — O 756

b, For conneclion of bwo unglike machines ‘'no’ cross over is reguired,

DCE to DTE and DTE to DCE: Straight

1PG O 0 1PG
2TXD — = 3 2TxD
3 RBXD = -y 3RXD
756 O —() 756G

MOTE: Some machines do not have internal pull-ups and require extra
connections within the cable form. Pull ups may be required on pins 56
and & of the external device if it is DTE or pins 4, 6 and 20 il il i DCE.
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8.3 Hardware Handshake |7 or 8 wire cableform)

DCE TO DCE AND DTE TO DTE CROSSOVER 8 WIRE CABLE-FORM
DCE TO DTE AND DTE TO DCE  STRAIGHT 7 WIRE CABLE-FORM

a. For connection of two alike machines g ‘cross over’ is requirad,
OCE to DCE and DTE 1o DTE:

PG O—m—— - O 1PG
2TXD (O = - ~ O 2TXD
L
ARXD O = — = O 3RXD
4RTS O = / - <) 4RTS
5CTS O = > O 5CTS
6 DSR O — 605K

\\ /
786 O = L O

I
;/
/'; #
8DCD (O A () 8DCD

s

A
|

20DTR = — {} 20 DTR

EXISTS A5 STAG PART Mo. 100250
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. For connection of two unalike machines 'no’ cross over is recuired,

DCE to DTE and DTE to DCE: Straight

1PG O — O 1PG
2THD O s = > 1 3THD
IRXD O - = ) 3RXD
4RTS O - ) 4RTS
5CTS O—— —T— ————&1 KETS
758G (O O 786G

8DCD O— = {) BDCD
200TR (- — {1 20DTR

MOTE: Pin 6 on the straight version b, will be pulled-up internally by the
PP38.

EXISTE AL 5TAG PART MNo. 10-0251



8.4 Connection to IBM*PC and AT

PC to Programmer RS232C interface connections

XOMN/XOFF

IBM-PC connected to the female (serial I} interface on a Stag Programmer.

R5232C 25-pin R52322C 25-pin
female plug male plug
g - e ;
2. T ® o
FPersonal fﬁ,;ﬁihh Stag Serial |
Computer 3 ® SRS — = - =" % OYE
DCE -
5w
Lo = —®
s Ll

IBM-PC connected to the male (serial Il) interface on a Slag programmer,

RS232C ZB-pin RS232C 25-pin
temale plug remale plug
1 @ —_— — % 4
P S . .
Personal 3 ¢——— 8 , Stag Serial ||
Computer OTE

DCE

LA |

P

|
.
=3
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Hardware Handshake

IBM-PC connected to the female (serial I} interface on a Stag programmaer,

RS232C 25-pin RS232C 25-pin
female plug male plug
1@ — ® 1
3. — g 8
S
Personal 3 - ) ® 1 Stag Serial |
Computer 4 . DTE
DCE = i
n. = Y 5
7 e— =,
ne—— ® g
® 2

IBM-PC connected to the male [serial [} interlace on a Stag programmer

RS232C Z5-pin RS5232C 25-pin
fermale plug fermale plug
1 ® - *
o —_ = ® 2
Personal 3@ m—— ® 3 Stag Serial Il
Computer —a i DTE
OCE | ® &
he— —8 5
T ® T
o @ . & 4
20— — % 20
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IBM — AT connections

IBM—AT connected to the female (serial |} interface on a Stay programmer

IEM —AT

9-nin RE232C 25-pin
female plug male plug

e _‘ 1
T l —® 7

Stay Serial |

2@ B ' 2 pTE
3 o
H— — —®.3]

7.
88

IBM — AT connectad 1o the male {serial |1] interface on a Stag programmer,

B —4&T

9-pin

female plug

i

5

L]
I

e
BT 5 DCE

RS232C 25-pin
fermale plug

] .

7

Stag Serial 11
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9 Remote Control

9.1 Selecting Bemote Contral

To select remote control Press Set 2
The display will show:

bl BT B B i l:]l k. B2 T

T L T S ! Yo 23 i) ;:[}._;f

By pressing set again, [he display will show manufacturer, device type and

remixte modea,

Far instance;

Man ufacturer. Device type. Remote mode.

I IR O R R i O D L= M

l__LFL':.i B Y O INI ]|

In the remote mode the PP38 aperates under remote control from a

computer or a terminal. The keyboard of the PP38 is inaperative at this

lime and the display will only show information as requested under

remote control.

(Rewvision 1)

9.1-01



9.2 Remote Control Commands

h — one hex digit

RETLIRN

ESC

{3

Z

Executes o command for instance G RETURM,
ABAF- RETURN, I RETURM, 114 RETURM atr.

Aborls a command.
Software revision number. This command issuecs a 4-digit hex
number representing the software configuration in the

Oy rammner.

Exits from remote control,

Set-up for Load and Program

Device Type Selection

hhhh@

*A tour digit code sets up pruogramming for a particular
device, 1The tirst two digits represent the manutacturer code
and the second two represent the pin out codest,

"The programemer sends a four digil hex code of the device in
use, {The firsl tao digils represent the manufaciurer code
and the second two represent the pin cut codel,

Test Tar illegal hit in the davice
Blank check, seos thal no bils are programmed in the device,

Hespond indicates device status tor instance: OFFF/BA0 >
The tirst 4 digits reflect the working BANM limit relavant to the
device. The 5th digit iz the byle sice measured o bilts, The
Blh digil reflecls the unprogrammed state of the device
selected, The 6th digit can be either 1 ar 0,

1 — Unprogrammea state U,

0 Unprogrammaod state FF,

Selection of hit mode configuration

T

201

GAMG MODE
&RIT MODE _
16-BIT MODE

32-0IT MODE LOW
32 BIT MODE HIGH

*See ‘List of Devices and Device Codes’
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Sel Up for Load and program (Cont.)
Device/RAM address limits

RAM low address <
bbb This defines the lower addrass limil in RAM

Device high address
Rhh; This sets the mumber ol byies of data ta be transferred,
therefore effectively defining the upper address limit.

Device low address
bbbt Thiz delines the lower addrass limit within the device ar
devices.

NOTE: The above commands may specily gilther the left or right ZIF
sockat using the suffix L or R, For instance hhhhl; or hhhhR< If no suffix
included the left socket will be assumed theretore, hhbh;

L LOADS dovice data into HARM,

F PROGRAMS BAM data into device.

W VERIFY device against HAM,

5 CHECKSUM. causes programmer to calculate checksum of
RAMN data,

RS RIGHT CHECKSUM causes programmer to caloulate
checksum of BAM data for right socket,

LS LEFT CHECKSUM causes programmer ta calculate
chaclksum of RANM data for loft socket,

O Fills RAMN with O0s

FF & Fills RAM with FFs

By initiating either the load or program operation, data transference will
commence botween the BAM and devices inclusive of any selected
paramaters specified above.
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Set-up for Input and Output

Selaction of Translation Formats A

108 Binary 3
- 11A DEC Binary
124, Binary Rulicnul
5OA Hex-ASCII (space! ]
- 51A Hex-ASCH (percent) | Al covered by
| B2A Hex-aSCIH [Eipustrcrp_he] stanclard hex-ASCH .
B34 Hex-ASCI {comma) J
594 PFPX (Stag Hax®}
H2A Exorcisor
834 Intellec ]
264 Tek Hex
9ZA OR 87A Extended Exorcisor N
H53A OR B84 Extended Intellec
D6A Extended Telk-Hex

Input/Outpurt Address Limits

Lower Address Limit

hhhh < This gives a four digit figure defining the lower address limit,

Upper Address Limit

hhli: This gels the number of bytes of data 1o b lransferred,
therefore effectively defining the upper address limit.

Input OQutput Oifset

bbb hih bW This defines the offser iaquired for data transterence in both
input and output, 4 or 8 digits can be spocitied.

MOTE: The above commands may specify either the left or right ZIF
socket using the suffix L or B, For instance hhbkAL; or hhkBB<, I no suffix
is Included the lett socket will be assumed tharefore, hHhh:,

I This inputs dala from computer to RAM

8] This outputs data from RAM o computer

By inttiating either the input or oulpul operation data transference will
commence, inclusive of any specified parametars abowve.
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Error Responses

F

Error-status inquiry returns a 32-bit word that codes errors
accumulated. Error-status word returns to zero after
interrogation. {See PP38 remole errar words)

Errar-code inguiry. Programmer outputs error codes stored in
scratch-RAM and then clears them from memeory. (See PP3E
remote error codes)

Mo oparation. This is a null command and always returns a
prompt character (1.

Programmer Responses

S

9.2-04

Prompt character. Informs the compuier that the
orogrammer has successfully executed a command,

Fail character. Informs the computer that the programimer
has failed 1o execule the last-entered command.

Question mark. Informs the computer thal the programmer
does not understand a command.



9.3 Remote Error Word -F-

Bit Number
31
30
29
28

27
26
25
24

23
22
21
21

19
18
17
16

15
14
13
12

11
10
9
a

N B RN

o L

Receiver Errors

If any error has occurred, this bit is set
Mol used

Mot used

Mot used

Serial overrun arror (42)
Serial-framing error (41, 43)
Command-buffer overtlow, i.e. > 18 characters (48)

Programming Errors
Any device related aerror

Device appears laulty ta the machine’s electronics {26)

L2+ L3> Device
Mot used

Device not blank (20)

Mlegal bit {21)

Mon werify [23)

Incomplate programming or invalid device {22)

10 Errors
If any /0 arror has accurred. this bit s sot
Mot used
Mot used
Mot used

Checksum errar (8B2)

Mot used

Address error, i.e.> word limit

Data not hexadecimal where expected (84

RAM Errors

HAM —hardware errar
Mot userd

L2 L3> BAM

Mot used

Mot used

No RAM or insufficient RAM resident

BAM write etror, or program-memory failure
Mot used

{Revision 1)
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Interpretation of the Error Status Word
EXAMPLE: ROCEOOEL

B —The word contains error information
0 —MNoreceive errors

C =8 + 4); 8 = Device error
= Start line no! sel high

8 —Device is not blank
0 —Noinpul errors

0 Mo input errors

8 —RAM error

4 Insufficient RAM resident

Remote Errar Codes - ‘X’ remote code PP38

Code Name Description

20 Blank check Error Device not blank

21 Megal bit Errod

22 Pragramming Error The device sclected could
not be programmed

23 Verify Error

26 Device Faulty Cither faulty part or
reversed part

41 Framing Error

42 Owerrun Errar

43 Framirg and Owverrun Error

A8 Buffer Owverflow

LT} Mo Data Input Because of address errors
or an invalid format
selected

81 Parity Error

82 Checksum

a4 Irvalid Dats
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10 Worldwide Sales and Service Support

Stag provides full Sales and Service support in the following countries:

Australia
Austria
Belgium
Canada
Denmark
Finland
France
Graace
Hong Kong
India
Israsal
ltaly
Japan
Koraa

Metherlands

Mew Zealand

Marthern Ireland/Eire

Morway
Partugal
Singapore
Spain

South Africa

Sweden
Switzerland
Taiwan

United Kingdam

United States

West Germany

Should your require information regarding your nearast Stag
representative, do not hesitale to contact us at one of the following

addrasses;
United Kingdom

Stag Electronic
Designs Ltd.

Tewin Court
Welwyn Garden City
Herts. ALY 1AL
United Kingdom

Tel: {0707) 332148
Tle: 8953451

Fax: (0707) 371603

LL.5.A. (West Coast)

Stag Microsystems Inc.
1600 Wyatt Drive
Santa Clara, CA 95054
Uu.s5.A,

Tel: (408) 988-1118
Fax: {408} 988-1232

U.5.A. (East Coast)

Stag Microsystems Inc.
3 Morthern Blvd,
Amherst, NH 03031
U.S.A.

Tel: (B03) 673-4380
Fax: (603) 6731915
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