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14 INITIAL SETTING UP PROCEDURE

Belore attempting to apply power 10 your programmes ensure that it i
sl 10 the correct operating voltage for your power soure. The woklage
Satting will ba printed on the rear panel,

1. Plug the supphed power cable into the back pansi socke

<. Apply powaet to the maching from the power source
4. Switch on the machine using the ON/OFF switch on the rear panel

Altar “"POWER ON'" and without a Module inserted the display will read:

M

Tha main frama software revision can now be ascertained prior 1o the
micdule being nserted simply by pressing the key marked "SET" followsd
by the key marked ‘6', eqg:

kR |
Lyt [ i

c3

hif B A Y gt Tae ) 2 L1 1A |
PJ "_JH:_J .L_LJ._L Lol ey

In ofder to make this manual as straightforward as possible the acﬁnn of
pressing the key marked "SET' followed by another key or keys will be
abbraviated to a single instruction, eg. 'SET &', 'SET Fo'.

MNote
To ensure correct initialization, power down beforeé inserting a modute.

Always wait two seconds before applying powaer again



INTRODUCTION OF A MODULE TO THE MAIN FRAME

8 up procedure the programmer is reacy 1o
receive its module. Controlling software for the machine resides in the
selected module, therefore the operation of the Programmer is dependent
upon the type of module plugged into the main frame

On power-up the programmer will be automatically configured 1o what i
was before the machine was last switched off

Having completed the settin

has besn S&5T-up, i
chad on

For example with the PP40’'s 40M 100 module nserted, the initial
on power-up and the ocspiay will

configuration of the machine will be set
show the last entered manufacturer, device type and mode, such as-

This ensures that once any machine parameter
needn’t be reset every time the machine is Swit

D 2164 GRANG

To determine the software revision of the module press "SET 6 and the
display will show, for example:

4@MIZA 155 8.6

To remove press ‘EXIT".



L6 PO LIST OF BET CONMANEE
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setB
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AR ol o & s sl sarlee 1oy aeie e e
ivy i aa N e ] o e

Dhisplays amouuie ao Ty @re avinsn iF pseduis 8
PP N, O I 1T R0 e e e T #us

IaCluikE o5 Pl wn

Calculatas and displays CRC [0yl Reabundenly
Chack)

Allgees the user (0 doisr th Do ey Opssr S0
of the Electronic idantifier mode. The dewice
signature is read and iho marul aciurer and
device type arp displayed. To oxacule the
funiction the specified deviee functon kay st

be prasaad again, of. Prog

Allorws The user to enter the singie-sey DTSt
of the Electroms Iient fier mode. The de
shgnature is read and thd PRAD continies STraegi
an o execute the salected function

Audibla Alarm: To indscate end of program, 2S5t
ar as a wWaring ussng a . gmbination o Dieeps
and tones. SET F1 can gither enable o disable

this Tunctian

Diafinas device address rangs



B T

"'"-"*-l-"'ll=l|-h......__,lI =

PPA1PPAZ LIST OF SET COMMANDS

sat 0
Allowen wsar (o scan and salRCT Varkeus
MR BETEErS 80 evics Ty peea.

Eﬂ ! 1‘| Selecis mierface paramastons
—J Baied FAlare, Word Length, Stop Bits, Panity,
= - Format, Contrial 2 and Pass-Theouigh
T

r;'_” i | Sers programimeer into Bemote Contral
L refurn fe Locad Mods: Power up with axit KBy

. __.J cepressed]

e —
sl 3
L_ = Sedects the Bit Mode on the P42
——
st
I__ .I Displays RAM size in hexadecimal.
seth

Data complementod throughout entire FAM

Displays module software revision if module i&
plugged in, ar mamn frame software revigian, if nn

module is plugged in

Caleulates and displays CRC {Cyclic Redundaney

Check).

string Search: The RAM is searched for a
spacified string of data

Fills entire RAM with 00

Fills entire RAM with FF,




PP41/PPAZ LIST OF ‘SET" COMMANDS
Contimued

5'1F_r_ ] Avphible alarn: To indcate snd of progrmm, test,
OF A% @ wwarneg using o combination of biseps
L _]' and tones. SET F1 both snables and disabiss they
— functian
[m'-:r

L Fillts, FLAMY swith arbelrary varable across s
- o arimirary ddross range

— =y
2el1FL
|r Ae-locate LAM data, A biock of dats with pre
selocied] addrady lirmits can be cophad and than
L = re-iocated & arother addmss wwithin the FAM

| Dafines RAM and device sddiess ranges for all
o functions which oporate on th déwice

[5:1 inplt
Ermters input sddress offset, stert and S0p
L___,.[ addresses and POt Sadec hion

seioufpul
Enters output addrass oftset, sian address and
stop address and port SiHSCTHION

MEaieisn 150 1 503




2.1 DEVICE TYPE SELECTION
Selacting the device using & 4 digit code

The complets range of devices supported by the: proge smmers module i
slored i the EFROM. Each individusl device Fues its gwen Sout diingit Coche
1See devica code fat)

SET 0 Allows cosls aales tion

SEQUEMNCE: Prior 1o SET ' the display will show the last entensd
CEsr g aiinn

For example:

i R F

By pressing SET ‘0 the device code of this configuration will be
dispdayed:

._n—.!

CINT
=N

o

BE L EE LD Sl

When tha new device code 1o be entered is already known, {for example
AFa4 is the code for a Fujitsu 2732 EPROM device), then the AF44 can
be entered directly onto the display from the keyboard replacing the old

coda

R ok T T A\E L
*EFE L!f'_ L_L,JDL. Hl L‘ln

The selection sequence can be completed by pressing EXIT wheréupan
the new manufacturer and device type ars displayed

1

el ez [0 1 — NS
o c {Ac SHNI

Bl i



.

iy W

Scanning device fypes and manufecturers by use of cursor keys

Wity B dernion Gole iR ol kredeen a0 if e ussd waEhes 1o scan tha
deviced availfablea, selection can be made wia the cursor koys:

()

e ol

By prassang SET '0° the code of the last used device is displayed:

“E CODE RAF4YM

e

The manufacterer and dewvice fvpe can be changed by use of the cursor

Eava
The up/down keys scan the range of manufaciurers

+ I
| changes manufacturer

The lefuiright keys scan the device range of a particular manuf

. | i-: |
I] -J changes device type

r'..lum._ It an invalid device code is selacted, the pro
warning ‘bleep” and defaults to AMD 2716

acTturer,

grammer emits a




2.2 ELECTROMIC IDENTIIER

Irmpersitard Mors
Dervicas wihach oo nof Clvtas an Esctromc dentifer can be rmepanabiy
darfusged if they are used i the Elecironc identifier mods

Electronic identifier m a term used to describe § Cooe Mask HIOGEETMed
riflo g PRADE whech wisrtifies the devics type and manufecturer. Tha oode
m ETored famasds e rormal masmory array Bnd s scoessed by Bpphvang
12 Vihts 1o addiess rm AT, This aliows the programemers deectly 10
deriily any devices contaming an Electionic dentifier amd thos slemenates
tha need for the user 1o sslect the denice Typa

The programenarn presently uses Dwo meodes of Blectronec kil
opargtion both of which only worll with 28 pin dennaces
Maodae (il Two Key Dperation

Dini pressing SET E1 the display will show:

Jr— . e— —
—

| TTY ¢ ACT b brklivs
L}__ll__,i J._U:'_l‘d'l |JHH11|J

—— —

i any device function key such as ‘Program’ s pressed, the u-&grnmn;::
will first attampt to read the signature of any dévices mf:s-er:i :! ﬂf: ;-:I L
can ba raad or the code is not found in the programmer s st of val

codes tha display will show:

3 & i 2 | in1 T
Ir HI__IT | DL_JH.LT

5 D B G
i e o Wy

-_—

'
N

successfully recognised but are incompatable ie. they

any devices an _ .
g armnming algorithms the display will show:

use different progr

e
e

Hpus

—
-

b
|

b

s It T 17|
LN LN e

rar
i neither of the above two fault conditions occurs then the manufaciu

and the device type will be displayed.

B 1 G .' M
To execute the function the specified ‘dewvice function key mMus

pressed again &g. Prog

To exit from the Electronic identifier m
the usual manner.

ode select a device using SETODin
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3.1 ERROA DETECTION
Conmect Erroms

The programmers Bhave the abdlity 1o detect connect arorms bul 1he
selected oparation will not be intarmupted unless the mastor socket of 81
the slave sockoets have conmpel arors. In such 8 cons The dimpley Wil
shyoe

B b 4 o

o i

1E=]
L rs

Red LEDs indicate the Tailing sockatls)

Reversed or Faulty Device

*
If just one reversed or faulty device is detectod, the seleciad oparalinm

stops immadiately with the message

Device Address Bus Check
e R
3 15 { tad the selected operatk
i 3 +d pddress line 15 Q8180
# & fault such as a shorna

will stop with the message

a

—
Ll

]

i I i D e e
Hu HF' EI_I._J

|
=)
-
-
J——

;




3.2 PP41 and PPAZ only

Mote: For a full explanation of Bh mode configuration on the PP4A2 the
user s advised to Tuim to section 10,

LOAD
Loading the RAM from a "‘mastar” PROM

Insart the master devices into the master aockeis. Prass the load kay

The chacksum will be displayed:

SN SETE

Weises:

mE Y Tl il e
Ljr_JrL i ;13

PP42 ‘ ,_—-I .

a number from
1 to 8 denoting
section of HAM
allocated to
device

= (= | W% he next master socket Uf
Press iur _ | 1o obtain a checksum of the

appfiﬂ-ﬂﬁ-'-



33 CHECKSUM
Prass C/eumn
1o parform & checkium of the master dewvies (PPA0) or RAM PP41_ PP

The cisplay wil show

PP4an — Al
PP Il'__{:jl__}ﬁ L_;'}_ E‘E\ \
e CI A L:J LY | !|.' E:‘ a\

a nurmibar from
1 16 B deroting
saction of RAM
allocated 1o device

Press | | 1o obtain a checksum of the next master socket if applicable

CYCLIC REDUNDANCY CHECK (CRC)

The Cyclic Redundancy check applies a continUous process of shiftng
and addition to the PROM data. This yields a coded representation of the
data which is sensitive to the ordering of the data bytes, unlike the
checksum which only considers their values

Prasa SET B

to perform a Cyclic Redundancy check on the master device [PP&0) or
RAM [(PP41, PPA2)}

The display will show:

epaoi | T O ] O T

PPa1 | I H . el wl J
ez i % ol 1A A

PP42 Ir__ H "r_,_ i il

)
a number from
1 to B denoting
section of RAM
allocated to device

™ | ocket if
Prﬂss[_' 1o obtain a Cyclic Redund

ancy check of the next master s




thas

MO T v TS

:__|11' i r*”rﬁ“:_ﬁ
Should a devica lail the ‘Emply 1251” the display will show

L MIOT v - L

EErT - FY.E -

Red LEDs indicate the failed deviceis). The cursor KEVE can e wsed 1o
move to each in tum, and the display will change 1o gove mformation of
the format baelowe:

Lt = G U e Sy G o R el g = B TS
" i EE ey v Tl B Soamey i G T (1
| b
f \ \

I Uy \

a8 number S-digit device LErsprosgramimed Diata actusily

from 1 1o 8 addrass at which state lexpected found

ndicating the.  failure occurs data)

failed socket

5 = Slave gevice

While the failed device data is displayed the red LED flashes, but stops
flashing when -> or <- is pressed to move 1o the next faled dewce

Prass EXIT

to skip to the next failing addresses.

Press EXIT

to return to Select Device mode
If the empty test passes or is unnecessary the programiming ©an begin.

Pressing the program key will wmmamally BecuUle proge
sa:uenmge to the manufacturers’ specifications with pre-program {(Ba Tast)

and in-program (Verify) device 1esis.



PP41/
PP42

v d U wuUuuvuduvUYy

3.5 PRE-PROGRAM BIT TEST

The programmers automatically check that the pattern already within the

slave device is able to be FOATY
: programmed with the intended data |
master dovice (PPA0). or RAM (PP41. PP4a 3y e i

I a device passes the bit test Programiming begins automatically.

Should & device 1ail the bit test. the display will show:

BITCHECK FRI(Y

Red LEDs indicate the failed deviceis). The cursor keys can b used to
mowve 1o each in turn, and the display will change to give informaton of
the format below:

—_—

e P 5 ORI ot 1y T LJIL.l
i1 Il i
| 3\ ) L

—
m—

=

-

= AN

f \ \ /
a number 4-digit device Expected Data Data actually
from1t0 8 address at which found
indicating the fallure cocurs
failed socket
M = Master & = slave
wH =5 W i }::I RS ] e | 1 1
— l P \ o e o]
: J
a number from 4.digit device Expected Data Data actually
1to8 address at which found
indicating a failure occurs
the failed
socket
R = RAM S = slave

the red LED flashes, but 510ps

' ice data is displayed -
When the failed device Cola to the next failed device.

flashing when -> or <- is pressed 10 Move

Press set iy
to skip to the next failing addresses.



4.8 PROGRAMMING

Once thwe dovice has passed ths 5 test, roge arriratsg of 1l devite will
start

To provick arn iFrcdiestion of Py Tad pe oErmTTing has eeograasod gt pny
gl tirrmn e acdrons being proegrammmsd e disglayesc; o e g ple

COUNTER

HIR LR A S

FOUR GIT ADDRESS

In thie case of the larger devices wiich use & fast sigonithm only the two
most significant digits of 1he address pre displayed

COUMNTER

=N o1

W0 MOST SIGNIFCANT
DIGITS OF THE ADDRESS

If the data 10 be programmed into o particular locahon 15 bt !IilI-T'I'II."! as the
uribkown state of that device, the programming SeQuence weild
autamatically-skip to the next locaton This function HLH.'1‘I|!: up o
programming considerably whars large sections of The dovice ars EG

remain emply

o Bk i



3.7 IN-FROGRAM VERFFY

The: algorthme of certain devices. ars s hat an Fr-pronrET verly &
nmlr-r:ﬁ-u-ﬂ Thes i & foatus whanetry ssch location - -:.u“ iR

TN dta s adermisial 10 the corresponoieng data i the rraster | ".I‘ u"'":
of the FLAM (PP41_PR4D 4 saiet denvce (PRA0

' @ device pasaes the in-program verity a2 a8 locations an sutomate
wirrily I8 peir o

Shaowled & cdevics Tall EFiss gt Srogram wpriby, the display will Share

|::| Frl i i

= i f
oy

i
A
%
2

I

i
—

Aed LEDs indecate the failed dovicels). The curos kays can B w&sed 10
move 1o pach in turm, and tho display will changs 10 giva mformation of
tha Tormant below

PPa ‘-:I ‘_] I .I'___ r"‘\.-l"'] P 4:- l:_:'E |: L LJ '._ _I
ot o EED A C == i
! _

1 ) | ==

a I'lllr‘flbl-*r A-digit dewvice Expected dala Crata actually
froom 1 to B address a1 which found
Falure GoCcurs
i masiar 5 Slave
prg1i| -0 Vi s ey [Py . :I,__l ey LJi L.III
PPaz |1 S I\ i 1) s

M I.:tl‘:'-M & slave

. [ &Foas U1 S10§S
' .= data is displayed the red LED flas
While the failad device data | i K e nest faiiad device

{igshing whan -> Or <- 15 pre s5ed tom

Press Sat :
o skip 1o the naxt failing addresses

(Revision 1] 3.7-01
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AUTOMATIC VERIFY

The automatic wonfy function is particularty useful wien the algonthm of

o idmvice prechelos the CpeEraticsn of e in-program vanty

If a deace passss automatic verfy the display willl shaosas
peE B b N I
¥y 1 I\ | | I  BYEE [

A failure will cause e display (0 shiow

| R N %/ iz I |
i o N e B B L

Deataited infoarmation about the Failure takes thae same format as for the in

Program verfy

MANUAL VERIFY
any time and not just Ouring programiming

This function can be applied at
by pressing the ‘verify’ key. lis LReration and display is identical 1o
automatic verify.




& m.fw Frnct
M o Thee PRAD e cetirmc
s = Ty Tund fuler ety
Beiciien fwrety P e wrm S b BTy I-.H#_ el Acicess, Lo

L Ve T I 1 - .
.'.-.IL.._IH I NS oy 1_[! : ‘.1'1!',__,2

A new address bt a@n De anternd usng the haxadecr s wevbomrd
Prass | or |1

1o clesind iy

| DEVICE WD 3504E

A new address limit can be enterad using the héxadecimal keyboard




uh-m“ﬁumﬁ—i- ol PELE gy 1
Py T eddeees wrers Thaes mw A e --

e Arena Wty The deaniey well o

LI CIRA I A 1‘-'1.:'}1

- - t can b eriered useg the Faasdecimel seypaed

Fraas *

For ilekplay
T\ 1/ FHE I ) iAl I._I_.M
T4 R NS i el g (T VU |

A mew sddress et can be entersd using the hexadecimil LeyDal

Prass 4
to despiay

g 11 L S ALIEA

DEV L : HI j_'_.’LllL’_.l

The upper lmit defaults to the size of the devie bt @ reeww lemit can Do
anterad using the hexaoec:ma kaypad

Pressing ! | displays the aodress s 0 s rayerse ofder

Tem—




4.1 KEYBOARD EDIT ROUTINE

The compretensive
functions: oditor on the PP41 and PP42 snables tve follawing

LisT

This is & featre Hl1-'|'.1||1|'i? th dais contont of 1he RAR 10 B Seard o
the display, without the donger of ehanging the RAM data

h_-:un be selected by pressing the list key: the first address will be
displayed with tha data within ihe tirst address

For example

LOCATION (ZEROD) BT

FA A A A A i
A B -

The addrass can be scanned in two ways:

1. By use of the cursor keys T _'i i‘ 3 [« N
I |

|

8 g — =L a

PR - e

[al By using the right/leti cursor keys the address can be incremented
or decramented 8 single location at & Time

{b} By using the up/down cursor keys the address can b inCrementad

or dacremented 16 locataons at a ntme

2. Any address with RAM limits can be directly entered by use of the
hexadecimal keypad.

For exampla:
SELECTED ADDRESS

1 e SR ] o | =i
(R N T YRR

DATA

£ ~urations are selected on the PP4Z the
N o ddress and the data will be four or eight

address shown will be the true 3

digits in size.



LEST

YL
oy
42 Eoim sk

This is a featurs whiaraby th
e o Rt “-.;Ilm:;rr:;:luul santem of the RAM ocan ba dirmatly

The edit mode can be selected in two ways

lad
By prassing the adit kay when the machine is i the matinal aporating

il By I:H:E'!i.mr'l-g the adit ke
¥ when the machine (s in the list mods (Tha
mixide can ba resatacted in thie sdme rnarnars i

Whan switching from the lisi to the adit m
ode o visa versn tha adds
#nd data being displayed will be unatfectied ; i

For example:

LOCATION DATA

i | C ™ R

i T T
TR
:"':ll i

LOCATION E DENOTES EDIT DATA

[« ¥ T TA E L

3 |
L e R - |

The data "29" at location "'O1FFD’ can now be changed by use of the
hexadecimal keypad into A3, for exampla

LOCATION NEW DATA
i i, g e
DU e e s S i

ursor keys; when

list’ the dats can be scannad by use of tha ©
As with “list’ t bt e

selection of address s made the information can again
of the hexadecimal keypad.

; be directly entared
Ahternat and usually more quickly an address can
by awdm back to the ‘List mode’ and using the h&:ﬂmmﬁltﬂvmd
to select the location. Switching back to the edit mode will not corrupt
this information.



a3 AT

mimﬂh-nmwmh*-!hm-lﬂ
Wiy o e T v P b e e e

R e O L R R i ot R L ey Ny ¥ ¥ Y ot
BTN AR v e e abwren e paiee bl arkileaea o8 Fagraiw e
eree Wncdtion Mgk Apart froen thia sl i oo the srating dete
T T e

Fow o w iyl
LT A TR I DENOTES INSERT AT A
A Y CC A v e
L1 F r ol 3 L i

By prwuwrsg P 38 T bay ol R vu paarea oF e JVERD el alwves &
PRt e v e S e

MEXT LOCATON UF

w :"‘_’. Lo I LT L] sl il - o Pl i k)
TRl

A s C C 1A r Ll

gL A ¥_! 1 !

N g
By wss of T s pades arsl Reypad e Chonsen data e M ol

iy rotavs AL

BIFFE I Hb




|

T

A GRAPHIC EXAMPLE OF HOW THE INSERT FUNCTION WORKS IS

SHOWRN BELDW

LA T M
MEEa

INITIAL STATUS

HSFLAYED

S
S
0

= pressing tHe _'-.._:T kay all faia incliusden ol lacation :.i:FFI'_I aretl albsorde 1

FEHISITIONMN] OnE [aestinn [dl= 15 Thr At fhp Ii'l'-["'l-l'.""-"--I locaton l:r b

MSErtEc
LOCATEINS

DTFF3

T 0

dutomaecally
O1FFZ

E X

DATA AEPOSITIONED
WE LOCATION HIGH

SHER

- ga ol tHe ha e o T
ll.';'r: ne nex-kevhoard the choes Wl Ab can e entered at Iocation
: _OCATIONS
Bl 01 FEE IEES 1FF FF 1NFF wEa
RAMDATAB C | 8 B | .4 O BEs 2 0 E 3|7 9

|'|_||-'|H.r."JTI-'| |:||-|-;|_ A ED
LOCATICN




4.4 DELETE
E:1Ei'l_i'r 15 -alsg part of the adit moda and can be selected by pressing the
it Key twice whin the maching i iy the sdit mode, Debete is tha
opposite function 1o nsert whereby doata THy Lty
: ar
g ny i naod "from’ 8 paracular
The data above the salection address (s repogitioned one Tocation ower

Foar example: 58 is the data to be el el

LOCATION D DENOTES DELETE DTl

i FA a7 T L |
i e N oo, U

By pressing the SET key all data above but not inclusive of locaton
Q0200 s sutomatically brought down one location. The mformation
previously at address 0201 replaces ‘Data 58° at location OO200.

For example:

(A i A 11407 T1 g O o
el L el Ll bt

Other than the use of the set key, operation in the delete mode remaing

the same as when in the ordinary adit imoda

For graphic example see nexl page

*Mote: if 16 or 32 bit configurations aré selacted on the PP42 the
g5 and the data will be four or gight

address shown will be the true acddre
digits N SIZe.



A GRAPHIC EXAMPLE OF HOW THE DELETE FUNCTION WORKS IS
SHOWN BELOW

INITIAL STATUS LOCATONS
D AR LiFF IV 1,4 ] e, 1] e L iE

HARE DATH r | o .i.j 3 7 _F'. | A . - |

Als 3|7 2|

CURAEMNTLY IEEPLAYED
L DT ATION

By pressing the SET key all data above the displayed lacation 00200
Brough! dowh ofe location
unaftected]

{ Al

| data belowe the displaved locaton = el

e e W

oiF

EE 01 EF

HAM DATA 1 T lm - |4 7




s ]

el



LOWER LIMIT OF RE.LOCATED DATA

By prassing [+ | agan the display wil shaw:
5

TO ADDRESS

il | O e 1A= EATAA
L JI_I I _ui J 'r“T..1 W_i |Il.f__| o

This defines the lower RAM lirmsit of whare ths black of data is to e
r-bocated (Dofaults 1a 00000

The re-located lower RAM limit can be oniered usirg the Box-keytioumrd

For example 00500

LOWER LIMIT OF THE
MEW BLOCE OF DATA

11 T T AT M AarA
et | 1 L3 1 EF

Préssing the axit kiry will initiate the block-move function & seres of
dashes will be cisplanyed indscating tha |

URCT:0n 8 in fFogress

The prograsmrmeer will sulomatcally retumn to the normal opErating mods.




A GRAPHIC EXAMPLE OF HOW THE BLOCK MOVE FUNCTION WORKS
15 SHOWMN BELOW

ADDR LO 00100 ADDR HI 00300 TO ADDR D050

EoE B MEESE | RATT LOWER ADDRESS LIMIT
PRE-SELECTED ADDRESS LIMITS OF RE LOCATION




48 FILLING THE AL

By pressmg SET FF the RAM wis b envtirmly Pl wath Fa

By prosning SET FO the RAM wisl b ariivaly {8ecd with On (Zeron)
B

g ¥ Pri"‘il‘-"'?r?{' T 5 thes FLAM dats will ‘e coTplamepnied. (1
FILLING THE RAM WITH AN ARBITRARY VARIABLE® {SET F2)

This henction enablos the uses to fil thie FLARL weth an arbebrary warabla of
Fus awn chonsing

The variable will be identicallty iepeated a1 avery word wittun sddirss
imits specified by the user Pressing SET F2 will display the Towe
nddress limit which defaults te ser

ADDAESS LOW LOCATION ZERD
E T B I._:_|_ | | A TATALAL A
I bR TRENE N HE N

The new lower addrass lmit can ba selectad by using the hoxasdacmal
kaypad, for example G000
LOCATION

] n
The upper address limit can be shown by pressing | and this ais0

gefaults 1o the device size.,

ADDRESS HIGH LOCATION ZERD

|
] | |
I s

The new upper limit can be selected using the hexadecimal keypad, fof

example 01000:
LOCATIOMN

N T T AL AT
‘iﬂle‘T:' 1 MR NS

(Revision 1) 4.6-01



R
The arbwiary varable can be sntorsd by presgang the [T B{garn o display’:
i T A 1A
L4 44 10 [T
The data selection can be musds h"l" Lisifgy the hew acdoeirrad kaynad, Tor
sarriphe A0
ARBITARY VARIABLE :
i e e o (] T R
33t o [ N Y TR | | B o
Pressing “SET alone will implement this faElencivom
Every byte of HAM within and in Clusive of the specfied address limits of

Q0600 fow to 01000 high is filled with ‘A 1*

*Note: if 16 or 32 bit configurations are selected an the PP42 the

address shown will be the true address and the data will be four or eight
diguis in size




4.7 STAMNG sSeancH

This Tunction aflows the A dats in

b d ba a=aec g fow b partculse s
Press SET s Oriplary
:I:_I hr(f P R FAMAMATAM
WINEE S el i ey

Ihe by o -1|"||'!r.np| 8 bt of the aroa of RAM o be searched is i
dieplayed defaulted 1o rero. it can be itered using valses npul frem the
ki iry [

fo fdriplay the LEDBEr limmat

F‘r.-...-_. | Bl ¥
o =S i AT o
R IE 5 i ol O

The upper address limit is shown defaulted to the size of the pre-selectad
.I'I,- vicE, ang J1f5] TI"IF! Yranid i ||rr-||| it Can |"-: I.III.L'l'!d LIE.II"IIZ_E walLas ""||-|1 I'r-'lf'||
thie kaypad

Once the addrass limits have been sat

Prass SET to display

A
k!

4
t+ &

Hes "-I'JEHII..I'Fh Cursor

ASCH equivalent (‘space’)

ke L S
To the extreme leit of the display is tha hEI‘ﬂl_]u-'-.- ﬂlrl.-l"ll D: 1:;1;&335 e
character displayed on the immediate left of the cursor, n -

space character is displayed



To wrecrermed or decrermnt e hes o and Feoce aites the ASCE
Charact ey despdayect

¥

Praan o |

Alternatreedy and more guechly, M P value can be snterad dirscthy Troen
thur vy

Nerte: Dhoe £0 thee brrutateons of e draplay some af the Charsctnms, Canrs]
bt rEprmasriad acourately Thew yvalue vl Bowemyer romasn wabcd

To move the Cursor one spece 1o the nghi and aliow sekection of e el
ASCH chas acied

Pryins

i A = F)
e
oA )

e

Cursor

=

Pl

—

—

First selacted ASCI charscter

Hex value of characier 1o immediata left of the cursor [in this cass
‘Spaca’

The second character can now be selactad
describad. In this way a strngofup te 11 ¢
b embared

in the manner previously
haractars (or data bytes) can

When the desired string has been sélected. to implament the String
Saarch

Press SET

i & corresponding string is located within the specified area of RAM, than
the message ‘FOUND AT and the address of the first occurrence will be

desplayed. Every subseguent occurrence can be located by continually
pressing SET until the entire spacified area of RAM has been searched




sl =08 —
0 S Y 5 | R \
- S F AL
B
LU SLnf

The selectad siing
Tha ASCIl value of the character 1o the immediate keft of the cursor. {in
this case "(G°}

The abowve string was searched for and the display showed tha Sellowing
messae:

r ATs=ht
i AanTY T MAw ey
I B eNLy 7V e s Ul

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

00116

if the string had not been found within the speciied area of RAM the
display would have shown

F

oy '
if & string has been antered and only part of itis 0 I}e uged, 1I14=|:In 'ETS—-W ngj
the cursor to the left will restrict the string 1o the desired lang I the
uurgmal string will be retained however in its entirety, and moving

cursor to the right will display it agan.

dowmn.

To abort the String Search at any time.

Press EXIT
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5 BET

s II:IN'H THE O INTERFACE PAHAMETERS

BESIDIe T it g Wil e

A g " O nutpul withinn sistting Gy of

it r:l |I-i1u.-| |1rl|lnrn.|.u|| Sirmply press thn TR ST rnulnuhluh.u-: "-_'h'!-h:““m

BTap paliliens :Iruln-l 1:::?:.:?!"?:1; :-!h—. iyl THH.‘IH‘ g i G
[ TEARIT F )

midreng oiEbwuls o thas fe i e sty b 2001 it

Hardweire Paramaters

ViE mipm

i ¥
Ehaing SET 1 |||--,|_||,1-|.-uI this Farr ol st & Posairistars lor Pot 4

MO, OF
WORD STOP
PORT .dl.lr'.ﬂHEﬂ BALUICE HATE LEMOCTH HITE PARITY

— 1 T

ER O e : o : T s Ak
i SEREIBI2 EP

To display th herdware parametors for Por 3
Press SET 1
tollowed by Key 2 or just koy 2 it SET has alrepaty hoen pricgsed

The paramaters for both ports can be changed. Thes is done by use ol the
horizantal cursos s

-

Prass

1o Moy the ehiossn adrarnarfod Fiald vt i 8 immadaialy o the |..g|'|'. o

PRT 1 or PAT 2

Prizss oF

1o miodify the parameter

Software Parametors

F‘r:..h_:““g SET 1 lnllowed by Key 3 deplays the softwans paremaiers

SOFTWARE PASS.-THROUGH  CONTROL
PARAMETEHN FORMAT QP TILM Z OPTION
i O T - v o T O o el (RS TR
!,r__il.."'".'i_"{';_i_|"ll 8 P e E"—L

Prpss ar

1o sibect the reguined Tormat

Prizas

10 enable selection of Pass Through
S §

Praas | of

1o select Trangparant |

s IRawvision 1] 5.1-01

Pass- Through model or rormal (non-Pass-Througn




nm
y
#
-
:
L]

e
S—




Th
8 welaction avaslnbie i spch EBtEgory s shown in this Table

FORAAY |V“"t""-'rI RATE | wonRD | | mumeen oF PARITY
—eel | e | LENGTH STOP BITS :
INT | R -: A ! m———
HASC | BRI ¥ ’ l_ .
XOR S600 | P A
| TEX 4800 || s
|  XTEK 2400 |[L——
| PPX | 2000 |
BIN 1800
| Dem i 1200
L_MosT | B00 |
300
150
174
]

e B0 .

R ]

| Eay o Abbrevaation: y __|

BT INTELLEC

HASC HE® ASCH |

HOR - EXORCISOR

TEK TEK HEX |

KTEK EXTENDED TEE

PRX STAG HEX |

Bip BN ARY

DEiN DEC BINARY |
F“f'..-lﬂ:rT : MOS TECHMNOLOGY

EARITY

I Koy to Abbreviahions

MO PARITY CHECK |
EP EVEN PARITY
0P ODD PARITY J

& 4:03



5.2 Satting the 1/0) Mildrmag Parnmetors

Tha
¥ Ere-nay italin rdidimay Parammtere gro
Ihzmr Ammcﬁ
S OFFSET OUTR
m WTPUT ADGRESS
!NFP:.JJ': START ADDRESS OUTPUT 5 mn;?i.ug;iﬁt
STOP QUTPUT 11 5
-M.IllJﬂI-S'- O 'r11l.rl l5.‘rr1-l=I f-.nl:lnrﬁﬂ-
Ingaiim Paramstory

BF e
i) block oF data o
Mg r IganEteng frorm THET e
o @Y & o Br addrags weithin i i |j|,,qn:rlﬂl|.1ﬂhlnilli“;!rrjf“' o Bs
R i et

Pragsing S
@ el Input trsplays the lag enterod affset Addisss. for
i LLF T P

I"_H_F‘l“""'r e
o S [ATATATATA
v s, e | S d ] 180

An offset of 300 would teck Nike thig:

STOMEAT B R B 5
N [ AT i I*itmutmc e Pary RARA
OFFSFT %
N Ay p - =
& |
" | . E
i - |
‘ ‘ rese ! - i .
w a ta . ol
4 Sk Fv FESS LIMNTS AETER
L : FEG] E W0 A5 REER
THE ﬂf“':-r'l‘ addresa can be char JiE uSsang the haxadecrna Laypad

OOO00000 = Mo Ofset

Pregs 4 followed by ey 1
to select Port 1 for the data mpwut
Frass | folowed by Key 2

to selact Port 2 for the data input

Press |
to display the Input start address
e eI T (ATA T4
55 o il e

Press | | agoin
to display 'iha Input stop address. Both addresses can b changed usmg
the hexadecimal keypad.

Pressing the input key initiates the input operation
{Rewvision 11 5.2-01



Cutpast Parameters

An outpaing ook of data ariqinating from the RAN con be re-located a1
@ higifser acdress, Using an outpast off se Prizairg “Se Cuimmit” displays
thin lmwt-avtemd fset Address, for PN AT e

B A S
ICFFSET 20002300

An ottt of 300 would look Bke this:

LRITGOMG BLAEE O Da

i Imterface Por s Pl
=FSET MM
i LEE T |
A e S
I. =, o £
| O,
L - el LILFFPLIT

MEW ADDRESS LMSTS AFTER
IFFRET OF 300 HAS BEEN

l PITIATED

RUDOAESS LIMITS

The offset address can be changed using the hexadecimal kevpad.
DOC00000 = No Offset

Prass | * followed by Kay 1

1o selact Port 1 for the data output

Press ' followed by Key 2
o

to select Port 2 for the data outpant

Press +

1o display the outpul start address

i !_'jf? i3 f L AFCA 1A 74
a7k | el it ik

Press again

o display the output stop address. Both addresses can be changed using
the hexauecimal keypad

5.2-02




FORMAT OFFSET Typee

NO. OF RELEVANT
HSPLAY IGITS 1IN
FORMAT ABBREWVLATION ADDRESS FRAME
INTELLEC NT 5 Degits \
| HEX ASCil HASC O Dagits |
| MOTOROLA S-RECORD| XOR 8 Digets |
| TEK-HEX TEK 4 Digits |
| EXTENDED TEK XTEK | 17 Degits
STAG HEX PrRx | 4 Digits
BINARY BIN O Digits
| DEC BINARY DBIN 4 Digns |
MOS TECHNOLOGY MOST 4 Digrts

F"-Jl"'| characters are alwavs Osplayed even when onby 4 degits am
FEUirend. F'IE.‘.‘C..‘.IFI::I the CELFLRLT l‘l.rE'.' IMNITATES e OuUTDUT OfEranon



5.3 ERROR REFORTING ON INPUT/QUTPUT

Ty Tofcrmreg calds ahwr s tha 17 possités e messages 1rat will be
frapd gy Fotaaed af the chesedgum on e e T ———
LEl i I T

Reoporied at the end of dats transfer

1 FARITY ERBCIR = >

A DETy oftor wilks Ootedtod

121 FRARING ERROR

£u Gilger e TR e EaLull vy S i ! R

poCalabie i

i3 I ¥/ MG ERROR Py Framemg. A comdwrsed padity &l TG

2ffid 'Was elecian

(47 OWVERRLUN ERROHA Crata wias lost due o overanitng ol sscondany
nfoarmatson in LART

(51 FTY.OWwN ERROR FartyUwernun: s ooaminaec psariTy 8 awsti
@#rror was deteciad

&1 ENG /O ERROR Fragming Owarmun: & combinsd Traming overmun
Brrod was delsshed

(71 PY/ER/D i_il!Hlf_IH Parity/F |,_|n_||_u:;,D-.-|-'_:r-.||' A COrTiHmEd PariTy
framing amd overrun smor Was oalescied

(A1 L CSUM ERROUR Lire Checksum Error: A checksum faikurs n 8
recond [Mine) was detected

(A) NOM-HEX ERROR A non-hex characler was recaved Whare 8
hex charactar wis axpeciad




6.1 TRAMNSLATION FORMATS MNTRODUCTION)

Thate aro nano fofreitn availalibe o the P94 angd PFP43

|_ INT INTELLELE ]
HAST HEX &SSO

| XOR MOTOROLA S-AECORD |
MOST MOS TECHNOLOGY
TEK TEK HEX |
XTEK EXTENDED TEK :

| PPEX STACG HEY

| BN BINARY |

| Dem DEC BINARY |

STANDARD FORMATS

Thers are four standard manufacturer formats these are: INTELLEC
EXORCISOR, TEK HEX and MOS TECHNDLOGY which are used on mos!
development systems

EXTENDED FORMATS

There is ane protracted version of the standard formats:
EXTENDED TEK. The extended format can bo used when a larger adds

B5>

fielo 5 reguired
HEX ASCH

The Hex ASCIl format is the original base version of the standard
formais. It lacks the faciity of an address field and a checksum

PPX (Stag Hex)

The PPX format differs from the HEX ASCIH in that it has an address held
and terminates with a checksum of total bytes.

BINARY

- - [ = 1 i
lamental of all formats and can be used

The Binary format is the most fund r addrass, byte

sa o Fan i
ke fast data transfers are required, It has no facility f
count o checksum.

DEC BINARY

-inale addrass and a
This is an iImprovament &l inary in that it has a single add
single checksum for the entire block of data




STAUCTURE AND CONVERSION OF DATA BETWEEN SERIAL
SIGNAL AND THE PROGRAMMER'S RAM

AAM ow gl 10T

T ] 1A HlE: ] 101c 1L}

Ael7fofr [v]s MO sTeTsTelo

HYTE in RARM of PR3 E!‘

." ".
ASCIH CONVERSIDN
L

- E 1

ASCIF Aedsded itation m m

Hirdiry s

Hepresantahion O

Seral (TTL) | I I i ]

-
Inpul/ Duipul Lié . bl | |J L




6.2 INTELLEC

The mitsliec format when displayed consists of

8. A ater code, e is o)

The sum of the number of bytes in an ndividusl record, 8.5, 14
The addrass of the first byts of dats in an sndivichual record, e.g. DO00

d. The meord types. Lo 00-Dats Hocoen
01-End Facord

& Dwts b0 byites, #.g. 12 34 55 78
f. Checksum of an individual record, 8.q. 78,

For axampia

STOP n.l:mnes.: qucr_ar'
| OFFSET | 0000

ADDRESS OF FIRST
START CODE  BYTE IN EACH RECORD

T454TE -"-f“ i

'|z| f.-. TR

P8 TIATATE] 24N :I'_"I’
Tl 23ASETRIE S

CHEDKSUM OF
ND. OF DATA BYTES iyt
N EACH RECORD  BECORD TYPE




i,

i

i
ES
e

'{:". .

e i
L .'

T
':‘h.;.'.j_
L
%

s

ot e ol ol 4

N BT

b e
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2
>
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® |
?
%
#
®
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o
d
d

CALCULATION OF THE INTELLEC* CHECKSUM

u:;m?:mh I sk 7 I B, 7R wa ' a .

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

il -
i} This is: 01 DD 1A 00 BE BE

(il The start code and this

checksum are removed: RE
(il Five Byles ramain: 01 00 1A OO0 55
livl These are added together: 01+ 00 + 1A +00 + B6= T
vl The total ‘71" is converted into 7 1
Binary 0111 0001
(vi} The Binary figure is reversed. 8 E
This is known as a complement: 1000 1110
{vii] A one is added to this 8 F
compliment. This addition 1000 1M

forms a “'2's complement’”;

{vui) BF iz the checksum as above: 01 00 18 1] 53| .

*This calculation also applies to the extended version.

rmation occurs in longer records the chacksum may

i nfo
When addition of i 1 significant byte

consist of more than one byte, When this occurs the leas
iz always selected to undergo the above calculation

ot by



6.3 HEX Ascn

TI'H.'l Hirw ﬂ.SE“ I'ulrr-.n Wi P 11""'9"!-"";"?"." Consists o

DATA ALONE

Howerver, |rvigilsia ESiructions gre necessary for operation, These dre:
.--il:-,‘l'ﬂ! o h.*llrwrl s C“Jn“ﬂl E
102: ASCH Code, STX ASCH character)

A hidden stop character known as Control C
103: ASCH Code, ETX ASCH characterl

LA hidden start

A hedden ‘space’ character betwesn data bvles
(20: ASCIl Code, SP. ASCH characier]

ror example: [START ADDRESS | 0000]
| STOP ADDRESS: *mr
OFFSET: NONE REQUIRED AS
HEX ASCIl ALWAYS LOADS AT ZERQ

HIDDEM START CHARACTER HIDDEN SPACE CHARACTERS
(ot B o
- L
- 3 " a0 80
{ -
e - 1 L]
x = .u | it S
12 24 S& = p 7B 12 't .
i R i IR o =1
. . c 8 1 - 31

HIDDEM STOP CHARACTER
|Control C}

Iti r"f i) r"|_- Fituee
L TA TR




6.4 MOTOROLA 5-RECORD

Fhe Motorola S5 Record when desplayed consists of

B, A start code, |s 5
b. The record tvpos. | e Data Record

9 - Erni Macord
2, The sum of the number ol bytes in an indvidual record, 8.9 1D
d. The address of the fiest byte of data in an inds vidual record, e.g. 0000
2. Data in bytes, 8.g, 12 34 56 T8
f. Checksuym of an imdnadunl record, &g, Ad

ill -y I
r exampl | START ADDRESS | 0000 |
_|.
*amr‘ ADDRESS +I‘H1-{
LJFFSU RLLLY

NO. OF BYTES ] THIS IS AN ADDITION OF: THE CHECESLM
= TART CODE N EACH RECORD] BYTE = THE ADDRESS BYTES « ALL DATA BYTES

- & TR PP 1 %a T8 g £
1 T T bl ! 1 = —ZA%eT
TaRATHIZIASATEIZIA DATAI 2345478
Bl1Z24%aTE1 1 =a5eTE1 ;
e

LHEL

EACH BECORD

.
\\ -_-_"——-_____. L .-"-.
—
= CHECE S IE




L
N e
Pt I

Bt | -

...ﬂ :
..'.--.....',:1'1 ﬁ’_‘l -

P iy e oy g B

Bty P gy i L.-l-.-l—._u_l_ s

L




CALCULATION OF THE EXORCISDR® CHECHSUM

o4 by i 1 '
E ;
Xamyde: THE SECOND DATA RECORD" OF THE ABOVE FORMAT

(i} This is a1 04 00 1A B8 BR

il The start code, the record type
and the checksum are removed: 51 88

i) Four Bytes remain 04 00 14 BB

livi These are added togather; 04 + OO0 + 1A « B = T4

vl T'_"E total 74 5 converted into 7 4
Binary: 0111 Q100

{wil The Binary figure is reversad B B
This is known a5 a complemant: 1000 1011

{wil] BB corresponds to the
checksum as abowe 21 i - S 1A ©b

When no additional figures are added to this calculation it is called a Vs
(Ona’sl complemeant

*Thic calculation also applies to the extendead version.

When addition of information occurs in longer records the checksum may
consist of more than one byte. When this occurs the lzast significant byte

is always selected 10 Undergo the above calculation.



6.5 TEK HEX

The Tek Hax formiat whan displayed consists of -

8. A start code, | a

. The sddress of the fimt byt of data in an inthividual record i, gy, D000
€. The sum of ths fumber of data bytes in an ndividual record, a.9. 1A

d. Checkaum 1 which is a nibble addition of the address (4 charactersh and
tha byte count (2 characters), e.q. OB

o. Data in bytas, 0.0, 12 34 58 78
f. Checksum 2 which ig g nibbla addition of all data

g. An end record which automatically stops the operation when 00 is
specified in the byie count (e]

For example rETAFt'T ADDRESS l r:.r_um_!
TOP ADDRESS Q8 F

OFFSET: | 0000

I

a—

NO. OF DATA BYTES
START CODE IN EACH BRECORD

- TR TASATELIDS

- F 34546TH1 23456701 ITASLT -

by i et BT Y TASATHL: DATA.TE12345 i HSs 71 bl

'I‘;1T{5E1:‘Hlj'ﬂ'h’HL“‘iﬂb?Hhr.i!m Ul'lq'ﬂtgjtugfu-

. ‘I.- 'l o " 1 - ] o e : 3 .I=l 1.1_ i o
E'::'JE-'HH'._'I'-.t..'lu-"u'..-n'm_."dm.r.-’LJ_--I B

i g e A TE
A7HITIASETEL 23454781 234546

--J'
a4 () " CHECKSUM OF DATA IN
: T CHECKSUM OF THE ADDRESS EACH RECORD 1N MIBBLES
ADDRESS ';]f ”HE'HHEJ AND THE BYTE COUNT IN ;
BYTE IN EACH RECL NIRBLES
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CALCULATION OF TEK HiEx CHECKSUMS

b
[1] L -“j 11'|rl'l|.ﬂ|‘ (43T ik ¥
] Fain iy v 1 T 1pn Tigs By ["HII, LE SN waliachy dare

L
ke additions, as ppossd o byie gedii)
1 L

L hechmgm 1
J 15 . millsble el
i witkan of tha A . i
Wheeh make § characiai ks tivial cickress’ and ¢ Lyles cosr

Lk
ks 2 & ik eddithom ol ks @lonms

RO | A R P
. 1 A TR DAL TR I T .

Lw 1}‘3*!;&“ T il .ﬂ." ek ‘l:.| LU} el L PR T

LM Bt Ly T T R AR

l"'1"'i"|1' THE THIRD UATA RECORD OF THE ARONVE FORMAT

CHECKSUM 1
(I Thig is T304,

The star cods aind tho chacksum

e Pl o Ly
Gl Sin nibiblas TETIEN 303
vl They are added together J+ 043 4+d4+0+3 Pt
(vl D& is the checksum which is

-||F\.|.ll|i'|'l|'l‘| i Bt fosmm A aboe 1003403
CHECKSLUM 2
fib Thas im 12345615
{iil The checksum s removed 19

123456

el Six nibbles remain

(vl Thase are added together g o A el

vl 15 is the choecksum as above 123456 @

o wnaer records the chacksum
n of nibble information Ocours i Lenge i
Wihen sddition o least signifcant

may consist of more ihan one byvte, When this ocours th
o the above caleulation

bvie 15 ahwiys galectod 10 under



6.6 EXTENDED TEK HEX

The Extended Tek Hex whan displayed conslisty of :

B, A start coda o [percentage)

b,
A count of the Mbhles in an individual record &g, 38

€. The record tvpes e 6 — Dala Record
B—End Record

d. A ehecksum of the whaole of an individual record excluding the %, 8.g. F7

2. “The number of nibbles COmprising — " the

ddress of
each record”, e.q. 1. 2. 3 ete. andress of the first byie in

f. ]'!'Hhe address of the first byte of data in an individual record, e.q. 0, 14,

For example _ST-.-'-'I-.RT ADD‘F‘.EE‘:S:I ; 2L ]

| STOP ADDRESS: 0140 1
OFFSET: | 0000 0000 |

HUSBER (F
STAH} CODE RECORD TYPE MIBALES IN ADDAESS

M TTASATEI 23ASATHI ITASATEI 2ISASATEI 22404 TEI ZTA0ETELI S

1Ml EATEI ZS456 TR 2 :4:.&?;--.:'_'-:-..:.?5”'.:-:':'.a;':-L:'-!-:J_._'&-.h14:.E:u
:‘\-I:_.-lil1_":.-1'_'.1._'-'ki!:'_'.-:‘_-',.-'_'.?ﬂIT_‘T-'I.'..‘:'FE]:':ﬂ-'_'-LTEI'.:'--1-'_'.-\‘_-_'E'r? G ks E1_-_I‘-
JJ..J'EII'ZI'I-‘.'J-&Z-"EILTT‘I:&?HI.':.‘.-fIED'-"EilfZﬂﬁt-TElT"l-'.-E.-Ei.:-L-E-_E
::H'.’d:..'-‘EIJ:".‘-4';{:.:'F:J:24:.&.'.’[:1:".4:.-':..'-'E,I.:T.I:=TE=..T-4IT--5-_-‘-'l!l-_.'_-'“
ELHTHI 23458 TEI229056TEL 234 navg 173anL a1 TIASeTE1IIASLTH
- i o — L, Al I.:-\.-" - 5 = i o ﬂ:‘
::q:.a.:rsu:T-t:m'r-n....45¢.?l.=.-‘-_.5.;15-_:'1'.15:31_;4_4’.‘::21_m
i TE ] SRS TE] 24 ATRIZIASLTEIZITASATHI . 1?3331“ 534
|':|:'1:5.:.'.-E!::-ﬂs..;.'.rm':?.-ﬂ':-ﬂ:-!s::451-.:'31:?4;&:"?.*.;igi{-:ﬁ;;ﬁ

- . -3 —— - - — - ::Ehpal :—_ - .

.}'El..--'q:lf.h“;'!.i._“--hiﬂ- 2 A%SLTH] = . i rh- A
{14} |."Zﬂ.‘.L-?EL'..‘:-d-f:'hTEtTI#!.EFHLT!.#‘_LAJ‘EE::--1:5-5'-‘3!..El;if-?ﬁﬁ;?-?g
11H r;.'-'m:--:.-.e,;ra1'.-345&?31:':4:-&1'51'."--‘IEHHL-JSE- B

=

o

e 1 CHARACTER
. 2 CHARACTERS
: 4 CHARACTERS
P 2 FIRST
NUMBER OF NIBBLES CHECKSUM OF THE AD{:EH:EE EEET{!IHFFH
IN EACH RECORD EACH RECORD BYTEIN




*Sections el and (f} aro N g e -

As the dperation progresses the address field lengihens. Maore characiers
ﬂfﬂlﬂ!ﬂiﬂm’”ﬁﬂﬂlm.mm“ﬂrdmlﬂm

this, &g, :
2/14 6. 100000
2 Charactemns & Charactnrs

A 1BAEISDCIS

A Characters (10 in Decimal)

The nibble count has the facility 1o rise 10 F making a 15 (DECIMAL)

character address finid possibibe

EXTENDED TEK HEX WITH AN OFFSET, DISPLAYING TRANSITION
FROM 4 CHARACTER ADDRESS FIELD TO 5 CHARACTER ADDRESS
FIELD.

For example: START ADDRESS: D000
STOP ADDRESS: | 00AF
OFFSET: 0000 FFED
NUMBER OF

START CODE  RECORD TYPE

jéEf.fl -
,m;.

NUMBER OF NIBBLES CHECKSUM OF
IN EACH RECORD EACH RECORD

MIBBLES IN ADDRESS

S AR RS A TR S TANL T SCASETHI CIASATRITIATATEL TS
PAETE | ITAS5THI 25aA%ATR] SIASATH] I I4SL TR ITASA TR I TH
I RS TE TS AT R ZTASATE YT ASL TR 1 IIATATRI I IASETHID =
7E1234547R1 22ansTE ) o DA

Th B 2345 L 71 2 TASE TR 3456 TE

= = IASL TR 2 AnA THI 2 LASA T T IANATE I D TATA TR DT ARA TE] DA

e 7Bl 22456781 STASATEI 23454 TR 234%LTH] DTARETH] =T 4%A TH

ey 08 S e na T DISa TR TS A TR T A TR S AT
LS

4 CHARACTERS

S CHARACTERS

HE ADDRESS OF THE FIRST
BYTE 1N EACH RECORD



CALCULATION OF THE EXTENDED TEK HEX CHECKSLIMN

Livalihm 1w wrmpr Wl e nion ths Exteivdsd Tok Havs ik tirily o & st ke

TERE 1) .
SIS
Exarmpbis: THE THIRD LINE OF THE ARDVE FORMAT

i1 This is I OARICHIA1Z

Ukt start code s th

ch ESum are T o 1L

il Esght nilibdles remain OAETIS1D

a3 1 Y il 1 ™ "-'_
i '||..I____I._ are ilided togethar (1 - RN R R | 1 L
vl 1C is the checksum as above DAL @.w:':
4 B 15 Tha Shee
Whan HOE . ' ! " - |. a g - i L} amst s



inbvims, 2.9 17 34 bS5 78

LF
A stop code, i g, 8 la dollar sign, 24 - ASCH) Code)

5. A chacksum star! code: 5

i
A checksum of all dats owver the entire addr

oo bt Bss range. (The displayved

leant significant bytes |
U Aninvisible space character between data bytes (20-ASCHl Codel
For exampile: ———— _

W% | START ADDRESS: [ 0000

STOP ADDRESS: Enmpl

o

o
CHECKSUM OF “ALL" DATA
STOP CODE TWO LEAST SIGNIFICANT BYTES

ADDRESS OF THE FIRST
BYTE IN EACH RECORD

h _U'F_FEET. P __u}_m_l
: START CODE  HIDDEN SPACE CHARACTERS CHECKSUM CODE
.-"I ﬂ |
> : P |
iy
: # = L R |
I.Fﬁm&.{é. T2 34 55 78 12 34 =g TH 12 A 98 TH !-
OOl 12 34 88 TE 1 M 56 7H 1D a4 54 THE IZ T4 S TR |
' OOZ20N 12 S A TR 12 34 58 TH 12 T4 54 TE 12 A b 7B
ool 12 24 =i 78 17 T4 =L TH 12 34 S5 TH 12 14 5578 |
. d] 12 34 S& 7B 17 34 DATAS 12 38 ¢ B 1T 34 54 78
DOS I T4 Y& TH 12 . S5& FfH 12 =4 i :
(TS > T4 S8 TH 12 =8 =k 7B 312 3 1
. OO7 12 38 u& THE 1T 34 S5 TH 12 34 b 1
GOBY ¥2 38 56 7B 12 34 56 TR 12 39 5
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“Data alone™  in bytas ove
ndividual records) is adder the entire address range |as oppied o

: i
not included in this l'_almlhht:libll‘her o ghve the checksum, Ths pddress s

Example: THE SEGMENT OF DATA ABOVE

i} This ia: 0000 1 34 56 78 $S50114

(il The start code the address the
8top code, the chacksum code
and the checksum are reamoved: *0000 550114

tinl Four bytes remain 12 34 56 78
livl These are added together; 12+34+56+78 = 114

(v} 114 is the checksum which is

displayed in two byte form
as abova: *0000 12 34 56 78 §50114

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.



o Q000111 101000 OO0 10 ::l'}.'l 0010

JU T

THE BINARY FORMAT OPERATION
CAN DNLY 8 STOPPED BY
PRESSING EMIT

Biniry = used maendy for speed of asmesioon ared ASTIZIC
COMETIINSCaTOn problerrs, (e Test

b
FYPOTHETIC AL WEPRESTNTAT

1814 F [A]2]o]1 T3 2 Brgmrueas

DAT A COMVERRION 5
LIMITED T BispaRY

SERIAL §TTL
oUTPUT

-
Wi




oFiaet 10 b wet
OF DHE AT S5 T Taon ﬂ?m“::“;.;.“ 7
S InlnloT g o 1- 1
4ol1jojoiofs[aTel [3]C0] Ici? 2
LS ANy s
BTART LT uTn: fﬂ"f" bt |r1?|' T KR
QODOOOG | DoOONCRN | | o CO100H01 1 181 1 10101000000 1 10081 11

FIHE T Ao T 1 T

“-'Ir.l.l.l. iTTL}
OuTuT
1l
STOFS Ok CRalCn Suss

The DEC Bewary checkmirn a o soonon o all data Dbt dhly ] The e
WALl gt o e tued By rempesarit | Chercksum

DFE Biruey moused doe spused of Prarmmimseon




6.9 MOS-TECHNOLOGY

The WE-TECHHHLHG? forrmiat

congigis of:

i 8 start code, |o: [s8mi-colon)

1] a byte count — that s the sum ol the ~

i the address of the first byite of data in an

¥ data in bytes, Bg: 11 22
valid hexadacimal digits),

individual record, sg: DO0OO

33 44 55. [The data bytes must consist of

W a chacksum which is displayed as two hexaderimal bvtes. it is the
addition of tha preceeding data bytes in the record includmg the
address and byte count in hexadecimal form.

For example:

START BYTE START DATA CHECKSUM
COUNT ADDRESS

CODE

START
CODE

/

/

05 0000 1122334455 0104 «+——————Data Record

00 0001 End of file racord

0001 =
BYTE RECORD CHECKSUM
COUNT COUNT



S T L T N IR Rm T el T - 1 i i e e N
= LR e A WAl L R i _"_..'.-.1-

; 05 0000 11 22 33 44 55 0104

Calculation of MOS.Technology checksum L
L
;DO 0001 ODOY ’

r

Exampla: the first ling a! the abowe format,

i, thism; 06 0000 171 22 33 44 55 0104

. the start code and the checksum are remowed: @ 0104
. this leaves:
the byte count: 05

the address of the first byte in the record: 000D
and five data bytes: 11 22 33 44 55

. these are added together:
Ob + 0000 + 11 + 22 + 33 + 44 + 55 = 0104

¥ 0104 is the checksum as above: ; 0500001 122334455




.
H'S-?EE.: mterface m:: Lricm) e H’"D*‘E’TH BTN wia Their two

LINK-UP T PERIPHERAL EQLAPMENT
There are two destinct types of machine

i) Data Termanai Equipment iDTE}

fii} Datg Communication Equipmant (DCE)

The PP41 and pp
4.2 fall imt i
Pt 2is m“{lgurgﬂ o E:CEG Doth categones: Port 1 5 tﬂl‘lflg.urad: as DTE,

On the maie conne
ctor only 9 of the 25 avallable pins of i
N data transfar These are numbers 1,23 &; 5.% a%nuaa-.;r?: ;Z:JME he

% 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. SG SIGNAL GROUND

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

*Pin Number 1 is present in all connections, it represents the Protective
Ground surrounding all the other cables.




XON/XOFF (3 wire cabie f |

R connachon of two Nt Mmachines & ‘croEy Ower” FEC R )
. g - Flad b

DCE 1o DCE and DTE 5 OTE

il O\ PG

lisds = 3 : - 4 2 TRD
pa? o

R b s ki " O ARXD

ol O 7156

b. For connection of two unalike machines ‘no’ cross over i\ regquingd,

DCE to DTE and DTE to DCE: Straight

B A i —0 1PG
2 TXD O——— A= i -
—l L
IRXD O——m : b O
— 0 715G
1sG O e

ave internal pull-ups and require extra
Pull-ups may be required on pins 5, B

NOTE: Some machines do nol h
E or pins 4 6and 20 if it is DCE.

connections within the ca_bbe_ign_n. :
and B of the external device if 1115 D



EJEE 1O DCE AND DTE 7O OTE cR
DCE TO DTE AND DTE TO DCE -

OSSOVER 8 WIRE CABLE-FORM)
TRAIGHT 7 WIRE CABLE FORM |

& :
Fou ERNrs s 51 v ol e tiin

DCE o DCE and DTE DTE: 5 3 'Cross over is requined
iPa O
—— e
£ TXD O -

) ) Z2THD
\__(:/
J RX[D Or—— e ‘""*-H_\_

) ARKD
4RATS O—a— “\ Pt O 4RTS
.r:
o
oLls O- - —\ / —— O sCTs
6DSR O - l.n — ) GDSR
LY
715G OF —~ —— —{) 756G
8DCD O—mm—a— — - ) BDCD

EXISTS AS STAG PART No. 10-0250

20D0TR O =



e m-EI-ﬁ'ﬂm

b. For connection of two unalike maehines “na’ ETORG Over is fequined . «
DCE to DTE and DTE to DCE: Straight o
L
PG O— — ———— Y 1 PG i
|
< TXD O ; e C Y 2 TXD
AR e —a il ———) ARXD
4RTS O . — e ARTS
SLCTS O - —{) 5CTS
756G O —— = O 756
8DCD O : o T = O 8DCD
20DTR - - ; {) 20DTR

NOTE: Pin 6 on the straight version b. will be pulled-up internally.

EXISTS AS STAG PART No. 10-025)




7.4 NON-STANDARD CONNECTIONS

HARDWARE HANDSHAKE (5 wirg CABLE-FORM)

This is a link-up to an unalike connector using "CTS-ATS” handshaking. it
is made possibia by the fabrication of 8 non standsrd cable-Toem.

ATS is a signal Normally made active, but it remains inactive 1o inhibit data
Iransmission to it, from external devices

CTS s a pin kept Inactive, 10 prevent signal transmission from it

For DTE 10 DTE the following cable-form will be required

U e e L S —_———0 1PG
2 TXD

2 TXD O— ~ )
L : —{) 3IRXD

3 RXD O— T— i
{) 4 RTS

{1} 756

6 DSR O
“RTS/CTS” DTE

e




8.1 SELECTION OFf LOCAL" OR REMOTE" MODE
To select Local Mode

# the machine
g ﬂﬂWumnduunmweew.wmm-&mmntm
h Ei:“ Programmer is connected via the remaote 10 port 19 8 COrmpRIter
4 md:‘“h'_:""’d then the sequence of pressing Key ‘2" followed
ETURN' key will bring control back 1o ‘local’ on the
progrsmemer s keyboard

TR lh:E programmer is in stand-alone mode on power-up, But still under
the ‘remote’ setting, the operator must power down, wait two
ieConds and then power up again with the "EXTT key simultanaoushy
depressad to read ‘local’ mode

When either sequence (i) or (il is performed the display will show
manufacturer, device type and bit mode. A typical ‘local’ mode satting
mught ba

Manufacturer Device Type

B N EI

—

oAl e e e

1 3
=35 ¢ R YRR B eeen s

O

e pa—— functions of the prOgrammer are cﬂ-n'[fﬂhEE-I from s owWn

kevboard.



Dwtaults o last poe salects

s or |} | 1o change to Port 2

By pressiang satl agaen, the displioy will show:

S0 T s g, S T
‘r I 1s /TN F?E 9 S
L ' 1

Fh.lﬂmh; port 1 or 2 Moving star shows

input or output
opearation in
prograss
¥ e
in remote mode the programmer is oparated remotely from a computer ¢
terminal. The programmer’s keyboard is inoperative at this tirrss

Nate: If Pass-through has been selected then préssing Set 2 gives the

display:

e i__Tr:lthi R
REMOTE Sinivb BY

found in Section 9.

LR N T
CR



REMOTE CONTROL COMMANDS

h = one hex digit

RETURM Executes a comman
d for instance 03 RETLURN,
ABAF < RETURN. | RETURN, 11A RETURN etc.

G Software revision numbsar. This command issues & 4-digit
hax numiber representing the saftware configuration in the
programmer.

F g Exits from remote cantral,

H

No operation. This is a null command and always retums a
prompt character (>}

SET UP FOR DEVICE/RAM FUNCTIONS

hhhhi * A four digit code sets up programming for 3 particulas
device. (The first two digits represent the manufacturer
code and the second two represent the pin out code)

| *The programmer sends a four digit hex code of the dewvice
in use. {The first two digits represent the manufacturer coge
and the second two represent the pin out coda).

T Tast for illegal bit in the device.
B Blank check, sees that no bits are programmed in the
device.

_ : -
ndicates device status for instance’ QOFFF 80
3 b s king RAM limit relevant 10

i igits reflect the wor
bt yie 5ize measured in Dits.

the device. The Bth digit is the b
The 7th digit reflects the unprogrammed state of the device

salected. The 7th digit can be gither 1 or 0.
0 = Unprogrammed state 00.
1 = Unprogrammed staie FF.




Set up for device/RAM tunctions (Continued)

Device/RAM address limits

RAM low address

hhhhh < This defines the lower address limit in BAM.

Block Siza

hhivhih, This defines the block size within the device or devices
Device start address

Rhtihh: This defines the start address for the device or devices.

h = one hex character. One to five characters may be specified when
sefting the address limits.

L LOADS device data into RAM

P PROGRAMS RAM data into device.

v VERIFIES device against RAM.

S CHECKSUM causes pragrammer to calculate checksum of
RAM data.

Note: on the PP42 a # command can precede the device address or
checksum to indicate a particular socket. For example 6 # hhhhh: sets
the lower address limit in the sixth device. If the command is omitted, the

function defaults to socket 1 {leftrmast socket),

By initiating the load, program, verify, bit check, empty check or
checksum operation, data transference will comme nce between the RAM
and devices inclusive of any selected parameters specified above.



SET UP FOR npyT AND OUTPUT
Selection of Transiation Formats a

104, BiNARY
17A  pec BiNARY
| 504, HEX-ASC) 1Space)

514 HEX-a5y (Perocant)
92A  HEX-ASCH lApostiophe)
E3A HEX-ASC) IComma)
594 STAG HEx |
B2a MOTOROLA 5 RECORD
B3A INTELLEC 88
BGa TEK HEX
964 EXTENDED TEK HEX
B1A MOS TECHNOLOGY

Al coverad by
standard HEX - ASCH

Input/Output Address Limits

h hhhh< Sets a five digit figure defining the lower address limit

h hhhh; Sets the number of bytes of data to be transferred, which in
effect defines the upper address limit.

hhhh hhhhW Sets the offset required for data transference for both
INPUT and QUTPUT

I INPUTS data from the computer/terminal to tha
programmer’s RAM

0 OUTPUTS data from the programmaer 1o the
computer/terminal.

the OUTPUT operation data transter will

initigti ither the INPUT or :
By initiating either lacted parameters specified above.

commence, inclusive of any pre-se

tha'1 ora’2. i the port

t Port 1 or Port 2 preceed | or 0 wi it ¢
ISI’:EF:IF is not specified the programmer dafaults to the last selected po



ERROR RESPONSES

F Error-status Quiry retumns 3 32-bit ward that codes ermors
SCcumulated, Errgr “SLBTUS word resists 10 20 after
IMerragation. [Ses remote siror words),

x Error-coda nquiry. Programmer outputs error Cotles stored
1 scratch-RAM and then clears them from mamory. (Sea
remote error codes).

H Nao operation. This is & null command and always retums a

Prompt character (=),

PROGRAMMER RESPONSES

* A Prompt character. Informs the computer that the
programmer has successfully executed a command.

Fcn Fail character. Informs the computer that the programmet
has failed to execute the last-antered command

! CR Question mark. Informs the computer that the programmer
does not understand a command.

cA = Carriage return




8.4 Remote Emor Codes

Code
20
21
£

23

Mama

Blank check Error
INegal Bit Erroe
Programming Error
Verily Error

Device Faulty
Buffer Overflow
Checksum

Imvalid Data

Description

Dievics not blank

The device selected could
not be programmed

Either faulty part or
reiarsed part



REMOTE ERROR WORD

BNBN  vmys uauﬂgﬂ

18
]
17
16

15
14
13
12

n
10

D=MNW oo

RECEIWE ERfCRS

H sy ervew s crowrred, this Bt set
[ LR

Pt ipfer]

Bt uma

MNOT Lt
Sariad-oneerripn efroe (AT

Seriad framing error (41, 43)

Command buMer overfiow, Le > 18 characters (48}

PFROGRAMMING ERRDAS

dirvy device related arrorn

Dievice appesrs feuity 1o the machines sleciromncs 136
Dwwico start and Block sare > Dewice max. address

Mot usad

Dewice not blark (201

INogal bt (21)
Mon werdy (231
Incoanpdate programming o invalid device [22)

I/ ERRORS

If arw 1/ D erroe has occurred, this bit is sat
Mot used

Mot usad

Mot usad

Chacksum error (B2}

Mol wsed

Address error, i.e. > word fmit

Data not hexadecimal where expected (B4)

RAM ERRORS
RAM — hardware errar

Not used
RAM start and Block size > RAM max. address

Mot used

Not used
No RAM or insufficient RAM resident

RAM write error. or program-memory faiure
Mot used



WO 00000000000000000000.

INTERPRETATION OF THE ERRDR STATUS WORD

EXAMPLE: BOCBOOBA

The word LONlans afror information
Mo receive errors

=8 + 4} B = Device S
4 Start line not set high

Device is not blank
MNo input erfors
Mo input errors
RAM error

- Insufficient RAM resident



'L A TS

Fass- Through mode is selected by pressing Set 1 follawed by Key 3, |

and |1 or |4

There are two modes of oparation for Pass-Through
{i} MNormal Mods
lii} Remote Mods

9.1 i) Normal Mode

The programmer appears to be transparent 0 data transier Deatween e
terminal and the computer. Pass-Through continues untl the npat or
output key is pressed on the programmer, causing it to display the
message "Stand By'. Nothng further is transmitted Lntl esher the
programmes receives a ‘Control O° sequence frowmn the computer of 15
own ‘Set’ Key is depressed. The mput or putput function = then

implamented.

When the input or output is finished or the exit key
Iunction the programme: goes back o Pass- Through.

t5 usad 1o abofl he






10.1 B.@T MODE

There are four options availahia
b e = n i (bt i
T 04 B R A = |

In this gang mode tho
and are therefors iden

Alla
Ms| | s

This configuration i
for example:

devices il receive thea ¢

ame data from tha BARA
tizal

Y| maEtn:
s slava

E
E
EJ
X

5 abbraviated whan displayed with other information.

o]

A B N R L1 )
TP"q H_J‘_'_LE 5 A e i TN

i I RS i

= [
A0 L UrE 2
ot B Tl o B0 I f
E Al T L L
This mode consists of four identical sets of two L.E"_‘":L"h I"r: L":E:?:i';n
within the set differ from each other in the data which they receive

i HAM
A E l:\ B r'.l1 mastet.
’ A rl.Es '; g [ g 5 5 S = slave
: MS

aye olhng

—»
ﬁ for example:
=
=

i

R NG I Y280
r-'.- {j. i

Rl

1T T Sy e
1Y LGS By N

M
|




L]

B_

1

N

1

-

I

=

OF

4

This mode consimts of two identical sats of four devices. The four Davices
writhin the set differ from sach other in the data which they recerve from

the RAR,
A g8 C D A B G D
MS| [MS| (MS| [MmS 5 5 5 s

B = master
S = slava

This canfiguration is abbreviated when displayed with other information,
fior axample

TI‘M\'T

gl iy

r

1'1

fiv)

B

1l

B T
-

A
|

!
l

B & =3
1

c1

In this mode the devices all receive different data from the RAM. Each is
therefore unique

A
M5

|

B
MS

M3

c

%:

E

MS

=

S

G
MS

H
M3

M = Master
5 = Slave

This configuration is abbreviated when displayed with other information,
for exampie:

INTL

]

o
&

]

—
3

b




In this mad 3
o 18 de y
lata bits are split Detweon two eight-bit dovices

A graphic ex ample of k :
PROGRAM is shown below: ' "100® Works on both LOAD and

Far clarit £
Cianty tha Iu-luwm_L] gxample will show a lixad AR e S

(2764 EPRDM)

BYTE 2

s second device

First device: 1 address limit 1FFF

address limit
1FFF

16-Bit Mode

s : The RAM address field is equal
to the two devices combined

RAM

e St

to and from a single

In the first operation; PROGRAM or LOAD is macie SR’ of a 16-Bit Word

8-Bit device with only the most significant byte "M

undergaing data transfer
ma

3 0AD is made to and fro
In the second aperation: PROGRAM ar 5.qm“mm S ta .

single 8-Bit device with only the least si
word undergoing data transter

A AR R LEEER RSN IINNYIIYE




RAM locations

| Y I'\.I _."fﬁ"-\\\.h

x R ’ RN
ADDR 00 0 ep;\nun{:nﬁmﬂauqmnaa:mnﬁm
0000 cg.‘:'Tj-ul {_ﬁﬁJ_E] q'_ﬁ,l@&' 78 (=2 :_‘;_}Cl]_ﬁ;l (2] 3w gfﬁ“:af;

MSB LSB

BYTE 1 BYTE 2 16-Bit Mode: ward size = 2 Bytes



AAALALRERRRRRRRNNNNNINYD

There ara two optiong availahip:

e MNTT
l& 3T [DENTICAL |

[l

The twe devices function

other in the data which they receive from the RAM Together they form a
set. Four such identical sl are possible

A, B i, 2} A B M = Mastar
MS PSS 5 g [ g s

This configuration i% abbra vidgted when displayed with othar information
for exampla:

INteractively nlthough they differ fram oach

[l e Sy ey e & militss
II“"{’— i) g &) E) B P
f T °T 3 = A KT
:JIL‘J“ELI I':_FFF:F:.‘_| |

setl. Four such sets are possible, each unigue.

S M = Master

H
S MS S = Slave

. MS| [MS

o B S| M5

p
MS MS MS

=p

for example:

— T el
ENTL 27256 lo.d




0.3 32.81T moDe

In this mode 37
* 4 bit data bite are
i T SR botwien oys
1 ashit-bit devices

A graphic example of .
PROGRAM is shawn h;;u'.r! 3281t Mode works on both LOAD and

BYTE 4

Fhie atdrass Hmit of
each device is 1FEF

1 \ L The RAM address field is equal
\ \ | to the four devices combingd

L T
SE AN
A - : RAM

L N, ) S RN, N
R R .

o A
MMM '

in the first operation: PROGRAM or LOAD is made to and from a single
8.Bit device with only BYTE 1 the "‘most significant byte’ of a 32-Bnt

Word undergoing data transter

This sequence is repeated Tor
4 respectively undergoing data transfer

the next three devices with bytes 2, 3 and



Four bytes of data make up one word in the 32-Bit Mode:

BYTE 4
BYTED [

P B

RAM locations

A1\

- r"-----,lrIII III: | .I'._.
A A |
.f s

TV ' Section of
3“ % m-nm data

MSB LSB

BYTE1 BYTEZ2 BYTE3 BYTE 4 32-Bit Mode: word size = 4 Bytes

MSB—The “‘maost significant BYTE"

in binary code
LSB —The “least significant BYTE"

in binary code



Thers arg twa options il ahl:

i P B e
“LS'-"-DJ.T IDENTIC o

de o T

The four devices function intergcs;

othet in the data which they recaivae from the RAM. T
y ; alhar 1 1
&at. Two such identical S&1S are possible Dgathar thay form a

ay B %
MS M5 MS

This configuration is abbreviated whan displayed with other information
for axample:

D . B C: D
ME"EKIE ISN f'-;-_g'li:it.nr

s ST

NI

o g o T E? -

I

B
L}

i

NIT
i DR FERE

L
I
I
m
-~

[ i
The four devices function interactively, although they ditfer from sac

i ¥ fom a
other in the data which they receive from the RAM. Together thay
sl 'T wo such sets are possible, each unigue.

W = Mastar
5 = Slave

A
M5

‘ | ‘ l B | |s
C D p ¥
MBS ms| |ms| [Ms| [Ms aiie

W U00000000000000000000024

i r miormanaon,
fi tion is abbreviated when displayed with athe
This canfigura

for example:

|
L 3e . L

o

S oA e
IJ\I o /

M

M
14




COUUU00000000000000000002,

Mote: These
B will

Software Data Protection for E2 4
evices - 100/101 =
lﬂﬂ-""ﬂ‘m amow keys to tmﬂE tha sotting, Prass Exil, modkiles: Fress St F3, use

Remote Commands for Filling the PP41/PP42 RAM

The commands ame!  FF* . o fll with FFs
O - dm il wilhy 005

Remote Commands for Seftting the PP4Z Set Configuration
The set configuration command takas the form
ABCDD22)

wharg:
A - can be | or D for Identical or Different data.

B - is the number of dewicas per set (in decimal).
- number of sets (in decimal)

DD - bit nwdﬂiaxwassﬂdmhemﬂumﬂg.
22] - command

For example:

1160822] - 8-bit gang mode with § devices. e
0221022] - 16-bi mode with two dfferent sts G110

(8. 10 or 20)

T VAT e T



Erratum

Page 4 507 Substitute the wor ‘sef for the word ‘ol On e Sl (LNOEr $6CoNG kgl

40M101, 41M101 and 42M 101 Modules
Description

MMMMMHHMMHWHHR“
32-pin DIL packages.

O mtion

Thess modules function in a similar manner o the JOM 100, 416100 and 420100
mWﬁuﬂﬂMhmmmmmﬁm

Set DE - lo erase Seeq 48128 devices.

Proas St followsd by D and E i the wrong devica type is selected, the message NOT
APPLICABLE" will be retumed. If the comect device type is selecied, erasure will take

mm:EmmmmmmhanmﬂmthatanSHqMTm i

! AEvICES, are
sockated when the Device Erase function is used. Failure to comply may result in
damaged devices for which Stag and the semiconductor manufacturers can take no

40M102 and 41M102 Modules
| Description

| mmmmmﬂmEPﬂmmEE ’
i . PROMSs from most major

0l on i

= ox 4% 2 0 i3



-

WMWUﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬁ”ﬁﬁh

Usa the right and 1en
AT koS 10 swap the Hi / Lo setfings
Proan EXIT

ﬂ““'lll"l:rlaﬂm|m|jﬂa .

40M103/41M103
Thesa modules Support MROM (masked ROM) pinoud EPROMs

Dparationally these are irmii
s ¥ vary similar io the othar 40 senes modules, but see Byte Swag

41M200 - compatible with PP41 and PP42 mainframes.

Dascription

The 41M200 modube will gang program 40-pin DIL, single chip microcompubers with data
knaded info RAM from a masier micro, a master EPROM, direct keyboard enbry of via one

of the dual R5232C ports

Operation
The 41M200 operates in almost the same way as the 41100 but for the loliiowing

exoeplons.

Loading of Data from a Master Davice

Diata can be koaded from a master mico of from & master EPROM, To select batwean the
two masier sockets, press Set followed by Load. This will display the default siate

in 1 ' used. To
‘MASTE ' hﬂc.ﬂlnsmatlhaln-pﬂmmusmmtlsmm
. mmismm of the sockets, use the verical cursor kays. Prass E:JiEI':IﬂITH
luminate adjacent to Pin 1 of the relevant sockel. To

mmmm LED will |
. A green : from addresses
mwﬂp{ﬁsLﬂaﬂ.Dmawﬂhﬂmﬂ.maﬂmem



socketed during loading
Eilﬂmnl-:lﬂhmﬁr
nmumEmwiumnmmmnmqmzm.

Margin Varity

mumwmymuMmMMHﬂm

Security Bit Status and Encryption Table

Cartain dovices such as the BT5TH have a security bit, If this ba (Bt T b5 blowwn, the

mﬂmmmmmmmbermardmﬁﬂmmmuﬂmm
can be carmed oul. For devices with

two securnity bits such as the BFCS51, oparation Is
shgitly difforant, Blowing bet 1 will allow the davice

datahhutﬂdhtlﬂiﬁ}rmmﬂw
mnrﬁngﬂmmwngbﬂi*munxaﬂmvlnnmﬂaﬂﬁahhﬁmm.

Devices such as the 87051 and tha B7528H support a data encryption facility. This
lmhlasdalammm&mm:nb&'umwhﬂﬁmmhamhﬂammmm
before baing read. The encryption code is entersd info the programmers mamony
Immediatety aftar the data 1o be

programmed.
For exampla: Br52BH
Device Address Lo 00N
Devica Addrass Hi: 1FFFh
RAM Address Lo D000
32 Byte Encryplion Table: 20000 - 2031h {inchusive)
or:
Device Address Lo: 0000h
Device Address Hi: OFFFh
RAM Address Lo 0006
32 Byle Encryption Tabla: 1000h - 1031 {inclusive).

Tunhﬂﬂumﬂyhﬂﬂm%aﬁmmmsﬂﬂ To interchange
between bit 1, bit 2 or Encryption, press the vertical cursor keys, To interchange between
‘blown’ and intact’, press the horizantal cursor keys, Press Exit o confirm,

mmmmmmmmhmmwmm
programming. The display will return the massage VERIFIED'SECURED',



Thars arg
XINT " INTEL £

ioie FTEMDED iNTELL G

b 1s ) e HEX Aseo

XM s EXORCISOR

XTEK 3 TEK HEX Cison
PP : ExT ENDED TEK

BN STAG HEX*

DBIN 3 BiNARY

Bt = DEC BiMARy
R O
MOST ; 5 BINARY

MOS TECHNOLOGY

There are threa profracted versions of the Standard foomats these am:
EXTENDED INT ELLEC, EXTENDED EXORCISOR and EXTENDED TEE. The xdenched
formats can be used when a larger addross field ks required

Heax. ASCH

The Hex ASCII format is the original base version of the standard formats. 1 lacks the
facility of an address field and a checksum.

PPX (Stag Hex)"

The PPX format differs from the HEX ASCIl in that #t has an address field and terminaes
with @ checksum of total bytes.

Binary

The Binary format is the most fundamental of all formats and can be m:rl. whare fast data
transfers are required. It has no fadlity for address, byte count or chacksum.

Binary Rubout
characier
BINARY RUBOUT is similar to BINARY apan frorm the inclusion of tha nuboat

(FF) at the start of the dala.

DEC Binary | oy
This is an improvement of binary in that i has a singhe address and a single checks

is
the entire block of data.




1 —

Structure and Conversion of Dita botween Serial Signal and the PP41/42 fanm

AR

| Locations 1017 1018 1019  101A 1018 WE 1090
|

(87 [* [+« gl c s s [3]e]<] |

o ASCH Conversion
o .
4|5 ASCH reprosentatior,
R o -
‘F.f{__‘r"f..-..’-r-_,r"- "\-H -.“'l.\..
0011 | 0111 Binary representation 0100 | 0101

. = = s DO 0 aonnn Hﬂﬂﬂﬂﬂﬂﬂﬂﬂ##‘qi'



LLLE T [

ﬂmmwm%mﬂ
a, A ntar
B mﬂti.u.{:n:lun}-
The sum of 1 '
s The ﬂmﬂhrhnmmu_qm
2 mﬂ#mﬂﬂuﬁnbﬁuuﬂu:hm:ﬁm;gamu;i .
e typas, Le. 00-Diota Recorg. 7 "

.
: O%ta n bytes, 0.9, 44 &F 73 20 a5 71 ;
: dermﬁ,ag a7
OF BEATila: START ADDRESS: 000G

ETﬂF‘hDDHEES O0dF

OFFBET: 0

5‘“":}% ﬁ:}drmﬂﬁmt byte in sach record
-I....' .'.-
l." -
N Op000[0G4a46F 7320457 : [ 8
X !TEEHFEEG&&EF?E?Gl&?*ﬁET
Liﬂ 0100075697320446F7320457175697320446R4F
D02 0007320457175697320446F73204571756430
:1ﬂ 030007 320446FT 320457175607 320446F 73207 A
.Eg 040/I00457175697320446F7320457175697324d10
o
|

[oopootorrs

I i, 3 -
No. of data bytes Record type Checksum of
in each record each record



mﬂnmu-h-ﬁ.-.

01 00 10 00 ?-“iﬁl

“This calculation also applies to the extended version,

-10000000446F 73204574 FS6DTI20446F 7220457187 "i
01061000757
“UouuoTo YT %
Exampls: n-m‘mwahmum 3
(ih This is: 01 00010075 7A =
(i The start code and the =
chacksum arg remowvedd: h
(i} Five Bytas remain: 01001000 75 <
) Mammmmha: 01+ 00+ 10 + 00+ 75 = B8 L ==
v The total ‘71" is converted B i -
into Binary: 1000 0110 .
(i) The Binary figure is reversed. 7 9
This knwn as a complement: 0111 1004 C
i) A one is added 1o this 7 A C
complement. This addition 0111 1010
forms a “2's complemant”: c
{vid) TA is the checksum as above: P
{
|

When addition of information occurs in longer records the checksum may consist of more

than one byle. When this occurs the least significant byte is always selected to undergo
the above calculation.



-~
=y
=
—
_—
=
S
—»
e
Ca
C»
—»
c®
—»
—
—
—
—
—
=

=

_—

The sxtendnd ininjie
i, |!| mmww!
. ."“‘lllhﬂh'
< NRTLEE of bytas n
The lmmﬂ.
o Mm‘uﬂﬁumﬂmﬂmh' B 10
fBcond types, | o 8- b RO, &.g. 0000
il R
01 - Endd R
1.8
recon (SEA)

Character is affacs
ectivily the axians whict Insamon

birmdt ationry
.Iﬂk}ﬂwﬁnundm!mﬂg;;p;”,:._
@
I
Al:ha-r:.haumulmmmhmdnq &7
For exampia: START ADDRESS 0000
STOP ADDRESS o0
OFFSET 0000 (000
4th characier of SBA
2 000 | Extra 4 digits
Address of first byte ' available for
Btart Code il'lllc.hfm BXIENSIOnN in
SBA record
J02j0000j0240000fF 6
':1ﬂ!ﬂﬂﬂﬂrﬂﬂuﬁlﬂ?3:-.{:45:”559331544“?32“5?15:’_
1000100075687 320446F732045T175697320446F4F
M O00Z000732045717T5697320446F7320457175693G
1 0003000732044F67320457175697320446F 732074
{000 0000 1F F] |
. i
No. of data  Record type et
bytes in each
record



S8A Ropwtition
hmmﬂmm“uhmhmmumhﬂ
Hhmmnnuunluu-uiumnhnnmnimhuuuﬂﬂnme;EH¢Ln

S800nd SBA record is spacifiad

For exampile: STIFITFW‘:EEE: FFAD
STOP ADDRESS: FFFF
OFFSET: DO 0018

-0 udTiiﬁgyﬁﬁﬁj ————— SBA RECORD

jq ;;Eap FﬁﬁﬁrnuFFuuFrnnFFuuFanFFnuanu41
: ﬂnFFDGEFDBFFHEFFﬂﬂFFﬂﬂFFﬂDFFDBFFGDG!
*4 BOOFFoOD FEﬂFFDﬂFFDﬂFFuﬂFFﬂDFFDﬂFFDDEi
:1DFFEBEHFFDEFFﬂnFFEUFFﬂnFFEﬂFFunFFﬂEFFﬂﬂ11
‘0BFFF BOFFOOFFOOFFOOF FODDE EE—
:nﬁuuﬁ!ﬁf‘@qfqt_ ————— NEW SBA RECORD

Ef UUDOFFOOFFOOFFOOFFOOES

No00080

quunFrnnFFuuFFuuFFuﬂFFunFFnuFFFFF1
-00FFBB0148 f

Extansion B8  Extension A -__hl
| | gt

1000 SBA nseion | | D000 SBA Insertion |

+ 0000 ADDRESS FIELD '+ FFBBADDRESS FIELD|

|

= 10000 | |= OFFBa : ]




DATA ALONE .
Honangar ivisitle instr dic
(i) T 91 necassary for aperation. Thess Mo
wi hidden
{01: ASC)) mﬂm mm:’m" as Cantrol A and Control 8
ASCIl character), charactar and 02: ASCII code, ST
(i) A hiddan
#Hop charadler known as Control
(03: ASCIl coda, ETX: ASCII charsclen), i
(i) A hidden ‘space’ char
actar batween data bytes
(20: ASCII code, SP- ASCIH ma:r;t‘ﬂrj £ '
For exampla: START ADDRESS: 0000
STOP ADDRESS: DOBF
Offset: None required as Hex ASCI
always loads at zam
Hidden Start Characters Hidden Space Characters
(Control A and Control B) '
/ F

If |I "..

‘192 34 56 78 12 34 56 78 1234 56 78 12 34 56 T8
17 34 56 78 12 34 56 78 12 34 56 78 12 34 56 78
12 34 56 78 12 34 56 78 12 34 56 78 12 34 56 78
12 34 56 78 12 34 56 78 12 34 56 78 12 34 56 ;a
12 34 56 78 12 34 56 76 12 34 56 7B 12 34 56 ?g
12 34 56 7B 12 34 56 78 12 34 56 78 12 34 56

12

12

y 7B 12 34 56 78
6 T8 34 56 78 12 34 Y]
::12'1;: gﬁ TH 34 56 78 12 34 58 78 12 34 58 T4
Hidden Stop Characler
{Control C)

16 bytes per line on oul




Exorcisor

| The Exorcisor format consists of.
a, A start ooda, e, 8
b Tha recornd types, .a. 1 - Data Record
8 - End Record
o The sum of the number of bytes in an individual record, e.g. 10
d The address of the first byte of data in an iIndividual record, e.g. 000G
e Data in bytes, a.g. 123456 78
I Checksum of an individual record, @.9. Ad
For axample: Slart Addrass; 0000
Stop Address:; 00aF
Offset; 0000

This is an addition of: the checksum
byte + the address bytes + all daty
bytes

———

S
Address of first
byte in each record each record

\ --F-F'_FF'_FF
_‘---\_"‘"-—._._\_\_ < --f_'__,_d-
Checksum of



S104001a8a8
80030000Fc

E xarmpibe Hnimu'dn-mmq;“m“

)] This -
5104 00 1A 55 55
(i) The ﬂmtmdu&.hlmum
and the checksum are removed: 51 80
\¥) Four Bytes remain: 04 00 14,56
i
(v} Thess are addad together C4+00+1A+56=T4
() The total ‘74" is converted inlo 7 4
Binary: 0111 0100
(i) The Binary figure is reversed, & B
This is known as a complement: 1000 1011
[ wii) BB comesponds (o the
checksum as abovea: 5104 00 1A 56 BB

When no additional figures are added to this calculation i is called a 1's (Une's)
complamant.

“This calculation also applies to the extended version.

addibon [ [ ey consist ol more
When addib ﬂiﬁanm&mmrmmm“
than one byte. mwam:mlmwmsmmﬂmm

the above calculation.



Tha Extanced
it b clnda's

Emoircince in idaritical i the stoandard version wion dispilayed L B v st
To

f s TR Besyrnd FFFF s fins necpires & Sthodiglt, o.g. 10000,
CERTEAE sl for tha ?ﬂmmm byie i adoed o the addnes giving 010000,

'Mml‘ﬁnmnhmmm
The data record changes from 1 o 2
and the end record changes from 3 o A
Similiety whan the deta addmsa
byt Is ackdad giving ha

VT (fes erairs

gons beyornd FFFFFF & Tth digl is requined and Wkisviss
addrass 6 charachors: O 000000,

Th disda record changes from 2 1o 3
and Ihe end recond changes from 8 o 7.

mmmmmmﬂpmm consists of:

A start code, e S

The record types, La 1 - Data Record (Four Characier address)
8 - End Record (Four character address)

2 - Diala Recond (Six character address)
8 - End Record (Six character address)

3 - Data Record (Eight character address)
7« End Record (Eight charactar addrass)
ThasundmanthrHMhmmm, eg. 1D
The address of the first

byte of data in an individual record, B.0.
0000, 010000, 01000000
Data in byles, e.g. 12 34 56 78

Checksum of an individual record: 24

JIdI
rnﬂ.ﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂ#ﬂ##ﬁﬁ#ﬂ |



Character Address) ) 2 bytes
st

i 0000 H00)

1:345&!312345&?31zzqsnm ZA4GETHLZI456TRAD
1531312DATA?!123455131234!5?3123155?!1234 L]
T2I456TB123486TR1 2IMAEETBI 245670122456 7048
5Ern1E'J-tﬁnut:rasﬁ._g.uuaqsﬂnlnliﬂmual G
V2456781 2345674H53) =

1- Data Record (Four Character Address) } 2 tytes
9 - End Record (Four Character Address)

The Extended Exorcisor formal stays identical in layout to that of the standard when the
address field stays below FFFF.



St Ackdress FEmn
Slop Address’ FIrE
OO000ED
Ma, of bytos
Start code b niach tmcond

!tlilﬁ?l1iiiuﬂla1:u1!ur|1::inurlijliilrn!?llﬁl?li?Iﬁiz}
BTREINASBINTI INABAFAL FIARE N ZAABGIRIFIABAI AT 2A480 7 5
1IIABERTAI2MSHTR) NS0 TR 2345078123450 1812345678123

El
1401 ﬁ!lliial!lllirlllﬁlll?llﬁ-lrl!]]iill“ii?}dlll‘l‘l‘?lﬂirﬁ}d
GO0 IIdSETAY ZI48BPEI 23456 TRIZAASEIRI 2046781234567 "
Foqy
ol i

i
; i L __.-"--
1. ) - : : rﬁﬁﬁif
X Ackdress of first T Chacksumn of

Record type byte in anch recom aach record

List awebrins is &

rapellon of he

forsd aiciress

2 - Diata Record (Six character Address )

8- End Recond (Six Character Address) 13 bytes
For exampie: Blawl acireys ]
OO ey OO
sl N0 1 O
Ho. of bytas
Start code in each recond
_,_..--—'""-FF.-'_'-'--

iiiilTlt?IiliF

BIZIASETAI2DASATAI I8 TR 23458781234
100340 7

?IT?il!l?It?iilliﬂ1illilJIl!Jt!lIil!!lllfli!!lll?l ]
Slnliti?11IlfﬂlﬂﬂlTlfli?Jlil!llTl#lﬁFIt?Illﬂil1l&l
rlir:ltlrlriadﬁlrltrliulr:|:J¢n|rnizalairl11:ialrl

o
£
0
FRAEETRA 23450701 II48BTAYZAA0RTH1 20450781 234568781234 BA
BTBTZA4567R1 79456781 234567 BBO| %

i Addieas of first 'ﬂmul.mu
; type byte in gach tecord — aach fecord
2 Data Record (Six Character Address) 13
6 End Record (Six Character Address) it
Eifalﬁ



OOV UUU000000000000002

3 Data Rivoord (€
T End Recom ‘Em;ﬂ‘cmh.m“ﬂ::m" """j’ LEF-

2ol et Stat Addrnss 0000
Stop Address: 00RF
Offamt: OV 0000
No. of bytes

Start oode in each recond

e

] _-1|Egzg?ﬂ??““‘r“”'““‘?3*55151?31“?Eiﬂlﬁﬂrh'::lu-aru:u:! |
8 g :15”“‘”*55”11‘3'*551'31'134!-“!1:'.“hlu:u-uau:mmq:.t.-i-e.rnir|
b 1t|d-ul JAA 2IA56TA1 23456 TA1 2OATATE123456TR173456TH1 23458781 23480

OO4ESETETZI4507817345078123458 78123455 1123456 78123458 1848 |

HI PR 10000680 23456 TR 234 SATR1ZI4SATATIT4GETE1 23456781 2345670123409 |
13100008 256T81 23456781 20456TH123458T85F] o

ST05p1000000F 9] f
|I i e - R = |
\ - e T -
\ Addrass of first Chacksum of
Record typa byte n each necond aach oo

3 - Data Record (Eight Character Address) V4
T - End Record {Eight Character Addrass) ¥



Tha Tak Hex formal when displayed consists of:

a. A startl coda, La. /

b The addross of the first byte of data in an individual record, a.g. 0000
c The sum of the number of data bytes in an individual record, 6.g. 1A
d

Checksum 1 which is a nibble addition of the addrass (4 charactars) and
the tyte count (2 characters), e.g. OR

8. Drata in byles, 0.q. 12 34 56 78
f. Checksum 2 which is a nibble addition of all data.
a An end record which asiomatically stops the operation when 00 is
specified in the byte count (c).
For example; Start Address: 0000
Stop Address: DOBF
Offsat: 0000
No. of data bytes
Stant code ihaﬂq]mmmﬂ

=l

234567TB123456781234567B123456T812345678123456781234E
TEEETE123456781 23456781 2345678123456 7B123456TB123456THF
20 23456TB120456TB12DATATBI23456TE1234567R12345678122 Ed
1DS6T812345678123456781234567R12345680123456781234567 F;

1N 23456781 20456TB1234656T012345678123456781234568TR123
B ﬂ?ﬂi:ﬁ#ﬁﬁ?ﬁT:ﬂdsﬁ?ﬂizatﬁﬁrqﬁu

RS | i’
R G~ 2 i
= o 9,
Address of first Checksum of the address Chacksum of data in
byte in each record and the byte count in each record in nibbles

nibbles



Checksum 1
)] This Is: MO0340308
(M) The start code and the chiscksum
are removed JOA
(i) Six nibtées remain: 0034003
(iv) The are added together: D+0+3+d4+0%35A
{v) DA is the checksum which is

displayed in byle form as above: 11003403 |'u|!!u

Checksum 2

(i) This is: 12345615

(i) The checksum is removed. 15

(i) Six nibbles remain 123456

{iv) These are added together: 1+2+3+4+5+6=15

(v) 15 is the checksum as above 123456 (15
Wﬂmammmshmmfmﬁﬁm#
more than one byte. When this occurs the least significant byl
undergo the above calculation.



Extended Tok Hox

The Extended Tok Hax whinn desplanod consists of

a Aﬂfmﬂw
b Acnui:!ﬂuwimhuh1u1hﬁmuui;-mninqlsﬂ
C The record types. | . & - Data Recond
B - End Report
d A:hﬂﬁ#umtlmmimnhwlIﬁkﬂhﬁhﬁtﬁnﬁdtﬂﬁxiﬂ
the %, eg. F7
@ ‘Tharmnturulnhhhm:mmtmﬁng-ﬂheadﬁmssut“t}h:tbﬂnhi
each record”, &g, 1, 2, 3, e
[ mmmmnmmdminmmrmma.g. 0. 1A, 104
For axample: START ADDRESS: DO0o
STOP ADDRESS: 0140
OFFSET: 0000 0000
Mumbear of
Star code Record type

R st
- .
i e ——

g o e S

'ﬂ?3455?312345ETH1EH!EE?E!EJIEEI!I23456?31EJ!ﬁETEiiai
ihﬂratiatﬁu?31:3455ratzadsﬁrﬂtzalsﬁra!1345&?3123455:3
455?3113455?31?3155?&12345515123455751114
-1:~ETBTEJl&ﬂ?HiEJiEEIH123155F5T?315615123455F31ESJEETH
-H-?3#55fBTEHl55?&11315E7512345ﬂrﬂ12345513123155?5112i
12-nr!Tzatsﬂra1zaqsn?n1234DATA1:3¢5&?uiiaqﬁﬁ?uiﬂalﬁsra
i 123455?31131sﬁr:t:a:5&?3113455?511315&?511::5&151?31
ﬂEE?ﬂ1Eﬁ#ﬁﬁ?!123d55?5123!5&1&1EEISETET!3455?5123ISEIH
zadsaruizad5&?512345:?5123455?3113455?31?3155r51za;
-uuraiz3455?51?3455!5123455?5123155r5123¢55?ﬂ1Ealiurn
!3455r51azlsﬁraiza4ﬁsrﬂiza455?ai2345515123455751231

nﬁhmih1amma55

JI456TB1234567812

1 Character
2 Characters
3 Characters

The address of the first
byte in each record

E'p"ﬂ'lE34357ﬂ113455?511345-5TETE'E-H:E7312345575123455?5



“Sections () end (1) ors integrate

For H‘m Eﬁn MEHHE' m
Stop Acdress: O0AF

Offset: 0000 FFCO

MNummber of

qu_;::ua Record type nibbles in address

- J— =
F. e i

AF PO 23456 T8 122456781 2045678123458TR12I45ETR123456781234

4FFD 53?31?345&]’#12]455?'61?:'u!:-:E-FI;H23-1-55?'512315&?51?3!{15!6
S AIFFF &1 20 456TR1 234867 123456781234506T81 22456 TR1 204567817234
S1000E GTB123456TR1 204567812 3DATAR123456TB12I458TR12A45RTH
00280 2 456 TA1 234 5ETR1 23486 TR 123456 TR123ASETE17A45RTR1234
TS5 00AZSGETRY23456TR123456TR1 20 486TRA12346RTAVIA4GATAIZI45RTR
S00SCH Z3456TA1 23456 TR173466TA123466TRB123458TH

404FFCd

\ M'x_h. e o 4 Characters
N\, & Characters
: ! first
Number of nibbles . Checksum of The address of the
tyte in each record

in each record each recornd



f

[ Emumﬂnw Tak Hux. Checksiuim

Lirdiker thia ﬂmummmi?mnm Tek Hex has only one checksum.,

A YT B TR 1245078123450 78133488781 FILEGTANZIASHTRI 234
!--'lﬂHH'TMHIl?aunl|Hqum1n-lau.ru1:1:5&ra1::155131?3155u

R

Exampha: The third line of the above format

(0 This is: %0AB1C23412
{ii} The start code and the
chacksum are removed: %1C
(i) Eight nibbles remain: 0AG23412
(w) Thase are added together: O+A+E+2+3+4+1+2=1C
(v) 1C is the checksum as above: %0AG1G 23412

mmmmmnmuninrmmmhbmmmmm:sm may consist of

more than one byta. When this
undergo the above calculation.

occurs the least significant byte is always selected 1o



)0

PPX (or STAG Hex +)

ThlPFW'bhﬂﬂ?ﬁnﬂd“m*wm

a
b

For exampia:

Start code
/

lnmo] 12 34
Ho20 12 34
0030 17 14

040 17 34
WOSOH 12 34
woeol 12 a4
BOTO 12 34
o080 12 34

Address of the

OO0 12734*

oo ksl of -

Data in bytes, 6., 12 34 55 7

A
SIop code, Le: $(a dollar sign, 24-ASCIH Code)

A checksum of aj thata
e the entirge adkdr
(The displayed checksum is the R — ;;mw ¥

A checksum stan code: §

A invi
visible space character betwean dala bytes (20-ASCN Coda)

Start Address 0000
Stop Address: DOBE
e D000

Hidde?': Space diaracters Checksum code

Ly |

'

|
34 68 T8 17 34 56 78 17 34 58 78|
34 58 TR 12 34 56 TH 12 34 58 T8
EE TH d4 58 T 12 34 58 TR 12 34 568 TH
56 T8 J4 58 T8 12 34 58 78 12 34 58 ra'

56° T8 13
'y
2
F
58 78 12 34 DATAR 12 34 56 T8 12 34 SE& TA
z
F
?
2

56 T4

56 ra J4 58 TA& 17 34 K8 TH 12 34 56 TR
34 56 T8 17 34 66 TA 12 34 568 TR
34 56 7B 12 34 56 TH 12 34 54 TRl
34 56 TH 12 34 56 TB 12 34 58 78 352600

i
26 TH 1
BG TH 1
a6 78 1

first Stop coda Chacksum of “all” data

byte in each record two least significant bytes



And with an Offset of 8000

Start code  Midden space characters

=

# -
J/f "'l,.-"".-/r
Z oS
PE N4~ FF t7 24 58 70 12 34 58

U3 34 S8 FR 17 34 56 78 17 34 56 TR 13 34 50 TA
13 34 88 FA 17 34 =58 Fa

= -
=»
»
—»
>
Fe 13 34 58 T8 n
13 34 56 TR 13 24 58 TE
ol 47 5468 75 13 3¢ 50 18 13 34 68 70 45 34 98 78 5
12 24 S8 TH 13 34 58 F@ 12 24 S8 7B 127 34 54 ¢8& | -"-7!
[ »em
—
=
<
 vm
<
C
C
C
C
C
(
¢
l
1
|

12 34 56 TB 17 34 56 78 17 24 58 Tl

12 2d &6 T4
IZ 34 50 TH 13 34 58 70 1734 88 Yo 13 32 58 78 |
(AOAO] 12 X8 S8 78 12 34 58 FB 13 24 66 78 17 34 S8 T8 $526D00
"‘._. - !
o riwt]
Address of st byta

Skpcoda  Checksum of “al” deta
iy s recned b lnast significant bytes

Calculation of the PPX Checksum

Data alona”, hu:ﬂgmmwm entire address range (as opposed to individual
added togather to give the checksum. The addrass is nof included in this cal

records) is
cudation,

D000 12 34 56 78 $50114

Exampsa; The segment of data above

{0 This is; * 000D 1 34 56 78 850114
(W) The start code, the address, the
stop code, the checksum code
and the chacksum are removed: *0000 $50114
(i) Four bytas remain: 12 34 56 78
() These are added together: 12+434+56+T8=114
(v 114 is the checksum which is
displayed in two byte form
as above: 0000 12 34 56 78 $50114
. hhmmwmmﬁﬂmmmﬂmmm
than two byles. When this



SRR 00000000000000000002)

Al © Core

2110010011111 010001000000001 041080110810 b i b hinary

The Binary format operation can only be stopped by pressing ‘EXIT

Binary is used mainly for speed of ransmission and RS232C communicalion

problems, i.e. test.



DEC Binary

mcmwamimmdm. It has a starl code, 8 null prio 1o transmission,

a biyle count, a single address and s single checksum of ol data. It aisc has the faciity for
an offsat to be set.

For example:

I T TR ey
E}_u]qii!i’:]_:irfi|r'i|u-Ji| =
j= = | 22m fommeren |

CRETATNERTTETIC W7 IECT Wy | W MR

L g

Binary Rubout

Hmm&;mmm&mintmlhmmﬁddrm.ﬁhpﬂmﬂm
Chacksum. Thadutalspmmdadhcmauw,wmaﬂmm-m{#}.

For example;
i a string of Binary data is represented thus:
64F AZ2016 32 Hypothetical Representation of Data Bytes

<

Start

ﬂmﬂumﬂahﬁmﬂummwu be represented thus:
'TF&#FAEH!EEEWMMMMdDm Bytes

’ the Rubout character



A
>
>
#
3
a
]
”
a
L]
»
a
¢
i
9
J
2
#
d
G

L ¥

MOS TECHNOLOGY

Tmlmﬁmmﬂﬁvhmma-

U
(H)

(i)
(i)

(v

For axampla:

Star
code

/

L

Start
code

! 080000 1
; 00 0001 0001 End of fite record

=

A start code_ e - {seems-cnion)

A byte count-that is the sum
& of e Pl Trytes
mmg.g. 05 e —_—

The address of
g mwbﬁudmmmmm

Data in bytes, a.g.: 11 22 3344 55 (The data bytos must consist
mmmﬂummam;m

Aﬂmﬂmmﬁﬂhﬁsﬂamummmnﬂm it i% Y ackiion
of the preceding data bytes in the recond inchuding the address and byte
count in hexadecimal form.

Byte  Star Data  Checksum
count  address, -

o
"

-
."-
e "--.
-
.'i-
-

-~

.

1223344550140 Data Record

—

e
Bte R Chiecksum

count  count



Calculation of MOS-Technology checksum

050000 11 22 33 44 55 0104
; 00 D001 DoON

Exampbe: the first line of the above format

{0

(i)
(i)

(iv)
(v}

This is: . 050000 11 22 33 44 55 0104

The start code and the checksum are removed: . 0104

This leaves:

the byte count: 05

the address of the first

byte in the record: 0000

five data bytes: 1122334455

These ara added togather: 05+0000+ 11+ 22+33+44+55=0104

0104 is the checksum as above:  05000011223344550104



The naxt 4
hm:? the 32-bit unsigned length of ail ther clatan fewr s ok,
whara 5 e Most Signficant Byta aod the Mkl Db I U L st

The lollowing 4 tytes are the 32-bi oftat ol t
11 530 % for the duts MEE!W ha data. Tha farmat is

o4 Next follows the data. This can ba of any length from 0 to FFFFFFFFN
After each 1024 consecutive bytes, the current negatied chiscksum is insered,
{mmlhﬁ raxd h'!"lﬂl'ﬂnﬂﬂi“'bﬂ final chacksum Fln'l'l'l'ﬂ'p':l
This checksum is a singla 8-bit byle which is the nagation (2's comgpamant) ol
tha Laast Significant Byta of the total chicksum so far
Thus, ¥ the cument calculated chacksum is added o this insered negated
chacksum, tha result should ba zero. B it is nol, the reciplent has e apbion o
Bborn recaption of al least o wam of the ermor. (In a procticsl system, if an
amy is detectad, & may be prudent 1o keep loading to prevent the sender Irom
Tocking-up’. Without this feature, a very long file could be cormupted in the first
second, and nol noticed wuntil tha and of ransmission

f) The last byte in the biock i the B-bit negatied checksum of all bytes immedatoly
mmmmnmmmmmmmm
The chacksum therefore includes: the 4 byte data length; the four byte offset
and the data only if this is added o the checksum calculated by the recener,

tha result should be zem.
This ks the end of one block. I 1t is not A nul hinck, fhe cychs continis with the

next block.

interblock data is atiowed if required providing it
(00000001 binary / 01 hex.) Interblock data is nol

doas not contain any ‘binary 1 bytes'
inchuded in the checksum



A sampie shor file of only one data byte would ook as follows:

fHax.}
Af

i
i
:

N0

wtar byt of o tock (00000001 binafy}

{ Chacisanm skaets o neod byle)
firsi bode of data longif (Moat Significant Byie)
sexooned Lyl of data length

thirtd byt of data longth
Lt byt aof st beng (LSH] (indecates 1 byle of dats in this examgia)

first e o oiffant (MESH)
sacond byse of offsst

Ehird Eryle of offesd

lars1 byie of ofsat {LSH) (ndicates no oftsa in this exampia)

e dada byle (Checksum slops wilh prenious byl
Hegakon of checkauim {This is e and of one biock)

Than could be soma inlerbdock daia har. i must nol contain amy bnary 1 byles
(00000001 hinary /01 hex.)

= @ BEBE2ss8g

star! byt of biock
daka formal as before. Chackssm siarts ham

4 prarcs maans this s the femmanabor (null) block
S this is T lasl bock, e offsal B melevant bul mst ba oaad

and imed ko update tha checksum io snsrs hal This is a ganuine
mull block and not @ cormupled data block

megation of checksum ind e snd

BE28Eg8828% =

Em;:ﬁhﬂdmmmwmumuhnﬂuhummPﬂﬂﬂﬂﬁﬂﬂﬂqh&uiﬂﬂﬂhﬂlu

A requist may ba mada o he sama addresses for the 'C’ Bnguags sours coda.

e
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