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1.0 General  Q:erat ion

1.I Porer Requironents

The progranmer is supplied pre-wired for operation at either 220-240 VAC or
110-120 VAC. CIreck the 1abel on the rear of the progranmer shoan the correct
voltage for your area. The progranmer consunes less than 60 Watts maxinurn
(standby operation is typically 4 Watts). The programrer is supplied ready
fused. Ensure replacenent fuses are of the same value as the original fuse.

When the po\^/er is switched on the programner self tests the mallory and
indicators, and f i11s the data mannry with 'FF's.  A11 parameters are set to
their  default  va1ue.

I .2  28  P in  Z IF  Sockets

The naster and copy sockets are fully protected and povered dovn during
insertion. Pcrr^/er is not applied until a device operation cycle has started.

24 pin devices nust be inserted in the lower part of the socket.

1.3 Device T'ype Select ion

The progranmer alloars rapid selection of the correct device type using 2
device selection keys, in conjunction with a Z-digit LU) display.

1 .3 .  1  Dev ice  Se lec t ion  Tab le

The device selection table is printed on the front panel of the prograrmer
under the 6 function keys. To select the required device type and progranming
algorithm sinply enter the Z-digit code frcrn the table corresponding to the
device to be progranmed. This code is altered using the device select keys to
incrsnent or decrernent the present m.rrber. Holding either key dolvn
continuously will cause the display to incrernent/decrenent autcrrntically.
Selection of an unallocated code is indicated by 2 flashing decinal points on
the display. The 3 function keys and RS-232 interface are inhibited r:ntil a
val id device code has been selected.

I.3,2 Selecting Standard Prograrrming Algoritlrns

Scrne of the device types have only one progranming algorithm (e.g. mRcli6)
and therefore only one device code. Ttre 27)O( series of trRclv6, ho,vever, can be
progranmed with one or rpre fast prograrrming algoritLrrs or by the single 50
millisecond pulse method. The 5ffi pulse method is selected by entering the
code, in the range 00-09, for the required device. E.g. To program a 27644
with a 50 nS pulse select code 05.

1.3.3 Select ing Fast Progranming Algori t l r rs

A nr-rnber of rnanufacturers now reccrnnend fast progranming algoritlrns to

minimise the time required to program the larger rsrlrry devices. To select the

required fast progranming algorittm first check the nnrrufacturer name against
the second colwrn in the device table:

Hitachi, Intel, Mitsubishi, Nff i ,  Seeq, Synertek, Texas
AI4D
Fuj i tsu

10 -  19
20-?9
30-39
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E.g. The device codes for prograrrming using the Intel progranming algorithrns
are in the range 10-19.

To select the correct code for a part icular device (e.g 27128) refer back to
the first coltrn: in the table and use that nurrrber as an offset into the fast
progranming range e.g. 27128 using Intel algorithm = device code 16.

Note that scrre rnanufacturers reccrrmend fast progranming algorithrrs for scrne of
their devices, and not others. If you are unsure of the correct code to use
then check the list of device codes in appendix 3.

IMPCRIANIT ITXCTE: FAST PRffiAIvt\4Il.lG OF 2716 AI{D 2732 DEVICES

Manufacturers have only devised fast prograrrming algorithms for use with their
latest larger capacity devices. Srall devices such as the 2716 and 2732 do
not currently have an algorithm vfiich is supported by any nnnufacturer. Often
raftrere the device is to have only a short term use (e.g. in product
developrnent) the efficiency of fast progranming is sti11 desirable. To meet
this requirernent the prograrmer offers a fast progranming algoritLm for these
2 devices (codes 11 and 12) but neither Stack nor the rnartufacturer will
guarantee the long term integrity of devices programned in this way.

1.3.4 Autcrnat ic Device Select ion

An increasing ntrrber of nnnufacturers are incorporating intelligent
identifiers into their devices. These identifiers celn be read by the
prograrrrr€r and allo,v the prograrnrer to autcrnatically select the correct device
type and prograrrming algorithm. By setting the programner to Ar:to-Select rnrde
(device code 99) the identifiers will be read out of each device at the start
of each operation. D:ring the operation the device code selected by the
prograrrrrer using the identifier will be displayed. At ccrrpletion of each
opera t ion  the  d isp lay  w i l l  re tu rn  to  '99 ' .

Note: TLre progrannnr will check to see if all the devices inserted are of the
same type. If different device types are found then the prograrmer will assr.rne
that the left nost device is correct (usually the rnaster device) and will
indicate as incorrect any devices vfrrich are different.

I .4  Ind ica tors

Ttre progranmer has eleven tri-colour LDS for operation and device status
indicat ions, and a 2 digi t ,  7-segment display for device select ion. The
operation of the device select LDS is covered in the section on device
se lec t ion .

Eight tri-colour LDS indicate the individual copy sockets status as follotus:

(RFIFI.I: Indicates that the device in this socket, oo ccrrpletion of the
previous operat ion, has passed ( i .e no error detected).

RD: Indicates that the device in this socket failed to ccrrplete the
previous operat ion (see sect ion on error indicat ions).

AlvlBR: Indicates that an operation is in progress and that a1l sockets are
pcnrered up. WARNING: under no circr.rrstances nust devices be inserted or
rsncved frcrn the sockets vihilst the indicators shovs anrber. If it is
necessary to renrcve a device before the ccnpletion of an operation then
press the RESET key before attenpting to rernove the device.
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BIAI,{K: Indicates that the progranmer has not for.rnd a device in this

socket. This will usually be the case for erpty sockets only, and al1ows

the programler to fi.rrction faster by only operating on those sockets with

devices. If the indicator rsnains blank v*ren the socket is occupied, then

this indicates a faul ty device (see sect ion on error indicat ions).

The three rnain function keys, BIAI'{K CHECK, PRffiAM, and VffiJFY each have an

associated tri-colour LD indicator v*rich give: operation in progress - anrber;

operation ccnpleted CX( - green; and operation faiLed - red indications. Blank

check and vLrify operations initiate single operations such that only the

respective LD will be ilh-rninated during, and on ccrrpletion of ' an operation.

Ttre program operation causes the progranmer to execute a ml1ti-operation

".qr*."-consisting 
of blank check, program and verify. As each operation is

ccrrrrenced the associated LD will i l luninate. Oa successful ccrrpletion all 3

LmS will be green. If any operation has failed the LD specific to that

operation will be red along with the PRffiAI\4 Lm.

1 .5  A :d ib le  Ind ica tor

The progranmer incorporates a buzzer to give an audible indication of the
ccrr4:letion of operations as follotps:

Single short beep = Reset - occurs on po\der up or after RESET key pressed.

Three short beeps = Pass - occurs on ccrrpletion of operation.
Single long beep = Fail - occurs on termination of operation'

Note: Failures such as 'misinserted devices' and 'shorted pc'$/er rail ' cause
the operation to terminate early, and should be re-started with the faulty

device rsnoved.
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2.0 Stand Alone Qperat ion

Ttrere are 3 rnain function keys
verify and program operations.
before using these keys.

2.L Blarn 0reck

52000 User Manual

on the progralrrner for initiating blank check,
Drsure that the correct device tpe is selected

Pressing the BLAI.&( CHm( key once causes the progrannrcr to check that all the
devices in the copy sockets are in the blank (erased) condit ion. I f  al l
devices pass then the BIAI.{K CI{m( LD will be set to green. If any single
device fails then the BLANIK CHm( LD will be set to red, regardless of any
other devices which pass. (Devices vfiich have passedlf.ailed are indicated by
green/red LDs respectively). erpty sockets are not checked and are indicated
by blank LDS. If blank check is performed without any devices in the copy
sockets an error will be indicated and the BIAhIK GIECX( LD set red, with a1I
copy socket LDS blank (see error indications in Appendix Z for other error
cond i t ions) .

2 . 2  V e r i f y

Pressing the \ffiJFY key causes the progranmer to check all devices in the copy
sockets have the sarre contents as the device in the rnaster socket. If all
devices pass then the VffiJFY LD will be set to green. If any single device
fails then the VffiJFY LD will be set to red, regardless of any other devices
wLrich pass. (Devices wtrich have passed/failed are indicated by green/red LDs
respectively). Erpty sockets are not checked and are indicated by blank LmS.
If a verify is performed without any devices in the nraster or copy sockets an
error will be indicated and the Vffi"IFY LD set red, with all copy socket LEDS
blank (see error indicat ions in Appendix 2 for other error condit ions).

2.3 Program

Pressing the PRCCRAM key causes the prograrmer to start a sequence of 3
operations; blank check, program and verify. For these operations to be
successful there nust be a device in the rnaster socket and at least one device
in the copy sockets. If the nnster or copy sockets are enpty then an error
will be indicated by a red PRffiAM LED.

I3IANIK Clffi(: Ttre first operation in the sequence is identical to the
norrnal blank check. Whilst the copy sockets are being checked for blank
devices both the BIAI{K CFIECK and PROCRAIT4 LDS will be arnlcer. If the
operation is successful then the BLAI.{K CFIffi( LD will be set to green and
the programrer will proceed to the program operation. If the blank check
operation fails, the program sequence will pause with the BLAI'{K CFIECX( Lm
red and the PRffiAI4 LD arnber. This indicates that one or rpre devices in
the copy sockets are not ccnpletely blank. If these are faulty devices
they should be replaced, and the programner reset with the RESET key
before recqrnencing the program operation. If the devices are knorpn to be
not blank, but require further progranming, sinply press the PRffiAlvI key a
second time. Ttre programrer will novy check the devices in the copy sockets
for i l legal bi ts.  I f  any device fai ls the i l legal bi t  check, the program

sequence is aborted with the PRffiAIr4 and BIAI{K C}Im( LEDS red. If there
are no illegal bits the prograrmer ccrrmences progranming.
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PRffiAlvl: Drring the prograrrming operation the BLA}{K CFIECX( LED will be
green and the PRffiAM LD will be anrber. It is at this tirre that new data
will be copied into the devices frcrn the naster device. Ttre programner
carries out a check on each location as it is progranned. If a location
fails to program then the progranmer will not atterrpt to program any
further locat ions in that device.

Vffi.IFY: After the new data has been progranmed into copy devices the
prograrmer then perforrns a final verify operation. Drring this operation
both the PRffiAtrv1 and \IRJFY LEDS will be arrber. The verify operation is
identical to the norrnal verify operation.

On successful ccrrpletion of the progranming sequence the LmS above the
function keys will all be green, shoraring that each stage of prograrrming has
been ccrrpleted.

2.4 Erasing WRCtvE

Many ffiRClvS offer a fast Oeip Erase function. This ccrrpletely erases the
devices to their blank state (usualfy FFH) in the tinre taken to program a
single location. By erasing the WRCM in this way before progranming the
device the progranming time can be reduced by up to 50% on scme devices.

To erase the ffiKlvE place the non-blanl< devices into the copy sockets and
start the normal program sequence by pressing the PRffiAIr4 key. The programEr
will start the blank check operation and fail the devices. It will then pause
with the BI-AN( CHm( LED anber and the PROCRAM LD red (as for nornal program
operation). If the BLANIK CFIECK key is nc,\d pressed this will cause the devices
to be erased.

O:ce erased, the ffiRCI,S can then be progranmed with data by pressing the
program key.

Note 1: Devices vfrrich do not support a Chip Erase fi:nction will have blank
data (FFH) progranmed into each location by the nornnl prograrrming method.

Note 2: If the PRffiAM key is pressed again instead of the BI-ANIK CTIECX( key
the progrannrcr will continue progranming the non-blanl< devices and wi1l, v*tere
necelsary, autcrnatically erlse the individual bytes before entering the
required data.

2.5 Connecting a lt4onitor

D:ring stand-alone operation a npnitor, VLXJ or printer can optionally be used
to display error nessages. The rnrnitoring device is connected to the
progranrner via the RS-232 interrface. The error messages are described in
Appendix 2.
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3.0 Rerrpte Q>erat ion via the RS-232 Interface
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3 .1  Genera l

In addition to the front panel controls, the programner can be controlled frcrn

a developrnent syston or a dtrnb terminal via the RS-232 interface. The

ccrnnands Lnable devices in the copy sockets to be progranrned and verified with

the data in the internal RAIr4, and blanh checked and erased (EtrRClvF only).

Ttre data is transferred to the RAI\4 l)y dopnloading frcrn a develolment systen
via the RS-232 interface, or by reading devices in the sockets.

Use of the editor al lovs data i terns toire changed, inserted or deleted. Ttre
RAIVI can be searched to find a specific data string (see section 4 on RAM
e d i t o r ) .

In addition, util ity ccrrmands are available for nnnipulating blocks of data.

3.2 Sunnary of Ccrnrnnds

+  - -  - - - - -  - - - - + - - - - - + -  -  -  - - - -  -

I ccrmana lartr. I Description I
- - - - - +

Blank
Calcu1ate
Oeecksr-m
Ccnrbine
Device
Display
Dtrrp
Edit
Erase
F i  1 1
Forrnat
Invert
Load
Move
Origin
Program
Read
Sp1 i t
Verify
Write

BL
CA
CH
O
DE
DI
UJ
ID
ER
FI
FO
IN
LO
lvt3
CR
PR
RE
SP
VE
I^/R

deecks devices in copy sockets are unprograrmed
Transnits difference between 2 addresses
Transnits 4 hex digit checksr.rn for stored data in RAtt4
Ccrnbines odd and even byte blocks into single data block
Selects device code
Displays data stored in RAlvl via RS-232 in fixed fornnt
Transnits data in RAIr4 via interface in selected forrnat
Invokes integral data editor
Blanks locations of the devices (applies to EPRCIvXS)
Stores hex byte into locations in RAIvI
Selects data forrnat used for input/output via RS-232
Stores I's ccnplqnent of data in RAlvI
Reads data frcrn RS-232 in selected fornat into RAtrvI
Copies block of data frcrn one area of RAIr4 to another
Specifies the address at vdrich internal RAIvI starts
Blank checks devices, programs and verif ies thsn frcrn RAlvl

Copies data frcrn naster or copy sockets to RAlt4
Separates odd and even bytes of data into Z blocks
Ccrrpares copy devices with RAII4
Programs copy devices with data in RAlt4

3.3 The Internal RAII4 and Socket Mennry lvlap

TLre progranmer has 40K bytes of data RAlr4 available to the user as standard.

Tfre addresses of the RAIr4 bLock and the rnaster and copy sockets can be set to

nap the target systan. Using the ORIGIN ccnnrand, the first address in the MIt4

and sockets can be set any,*rere between 0000H and 1FF6000H. Oe pcmrer up the

RAl"l is set to occupy addresses 0000H to 9FI'FH (i.e. the CRIGIN is set to

0000H)  .

P a g e  3 . 1
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3.4 Description of Rsrnte Ccrnrnnds

Ttre paranreters are all entered in hex and Lrave the follouing nreanings:

)O( Data byte used by the ccrrrnand (default value = FFH).
YY Decimal ntrnber used by the ccnmand (no default value) .
illIr0{NN }.ft-rnber of bytes for ccrnrands to operate on (default value is merrnry

size of the current device type selected).
ADDR.I Start address for source block (default value is the current value

of CRIGIN).
ADDR.2 Start address for destination block (default value = ADDRI).

Parameters sholvn in parentheses are optional and assume the above default
values. Parameters outside parentheses m.rst be entered to construct a legal
ccrrmand.

List of ccrnnands:

BIAI.iK (I.OS{1.0{ ADDR1 )
CIeecks that NI\b0,[.] bytes starting frcrn ADffi.l in the copy sockets are
unprograrrmed (i.e. data = FFH). Tleis operation can be used on sets of
devices (see sect ion on sets of devices).

CAI,CIJIAIE ADDR] ADDRZ
C,alculates the difference between 2 addresses ADDR1 and ADm.z and
trangnits the result via the RS-232 interface. It can be used to
calculate the nwnber of bytes in a block, given the first and last
addresses.

Olm<SLM (1.0,0,0.0{ ADDR1 )
Calculates the 6ITT standard cyclic redundancy checksr-m on the data in
the RAIr4 starting at ADDR-I for MINI'SI locations, and transnits the 4 hex
digi t  result  v ia the RS-232 interface.

Gl/tsINE (1.S0,0\0,I ADDR1 )
Ccrnbines 2 blocks of NI.&{M{/Z bytes each in RAIr4, starting at ADDR1 and
AlD]+NNItrS{12 into a single block of l$S0.{N bytes starting at ADDRI. The
Io,ver block beccrne the even bytes and the upper block the odd bytes. E.g.:

->DISPIAY 10

0 1 2 3 4 5 6 7 8 9 A B C D E F 0rz3456789ABCDm

0000 00 L \  22  33  44  55  66  77  88  99  AA BB OC DD m FF . .  "3DJfw.

->m\4BINE 10
->DISPLAY 10

0 I z 3 4 5 6 7 8 9 A B C D E F 0r23456789A8CDm

0 0 0 0  0 0  8 8  1 1  9 9  2 2  A A  3 3  B B  4 4  G  5 5  D D  6 6  m  7 7  F F  . . . . " . 3 . D . f . w . . .

This ccnnnnd is the opposite of the SPLIT ccrnnand.
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nE\trr-E /u,r\u l v r w  \ r r r r

Selects the device code YY i f
progranmer returns the device
pover up). The device code is

01234

0000 00  r r  z2  33  44
0010 00  r r  2 ,2  33  44
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tY is entered. When W is not entered
code current ly selected (defaults to 01
entered and displayed in decinnl.

5 6 7 8 g A B C D E F OT23456789ABCDEF'

. . " 3txjf.w.

. . " 3fXjfw.

at ADDR1 with the hex
data bytes are inverted.

the
on

The
to

DTSPIAY (NI]OOOJ ADDR1)
Displays the data stored in NtQtOrlN bytes of RAtrvl starting at ADDR1.
data are displayed in both hex and ASCII fornat. Data corresponding
non-printable ASCII characters are displayed as a period. For exanple:

->DISPI,AY 20

5 5  6 6  7 7  8 8  9 9 A A B B 6 D D M F F
5 5  6 6  7 7  8 8  9 9 A A B B 6 D D E E F F

The ESC character can be sent to abort output, and X-CII/X-CFF f lo,v control
can be  used i f  the  pro toco l  i s  enab led  (see sec t ion  5 .4 ) .

U-N4P (ItlNNN ADDRI)
Trangnits I1f$0{N bytes of data stored in RAtrvI starting at address ADDR1 via
the RS-232 interface in the currently selected forrnat. In forrnats whrich
include a 16 or 24 bit address field, the highest address being durped
nust be 16 or 24 bi ts or less respect ively ( i .e.  less t t ran 10000H and
1000000H respec t ive ly )  .

DIT (ADDR )
Invokes the RAIr4 data editor, allo,ving access to the editor ccrrnnnds. The
editor cursor is set to ADffi] and the current line of data is displayed.
E . g . :

->mIT 1008

0 1 2 3 4 5 6 7 8 9 A B C D E F 0r23456789A8CDm

1000 00 r r  z2  33  44  55  66  77>88 99  AA BB 6  DD EE FF . .  "3 tu fw.

ERASE (NNI'[,{N ADDRI)
Sets ltr\iNNN bytes starting at ADDRI to FFH in the devices in the copy
sockets. This is only available vhen the device type currently selected
is an WRCM. This operation can be used on sets of devices (see section
on se ts  o f  dev ices) .

FrLL ()0( NNNNN ADDRI)
Stores the hex byte )O( into l$ll0rlN bytes of RAvI, starting at ADDR.I.

rcnuffi (yy)
Selects the load and durp data fornat to W (see Appendix I for Data
Forrnats) if Yy is entered. If W is not entered the prograruter returns
the data fornnt currently selected (defaults to 01 on po\Mer up). The
forrnat m.rrber is entered and displayed in decirnal.

IN\m{f ()O( NNI.$O{ ADDRJ)
E>rclusive-CRs l$0\0\0{ bytes of data in RAlr4 starting
byte )O(. If )O( = FFH (the default value) then the
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ICIAD (1.0,0,[.oJ Am])
Reads data frcrn the RS-232 interface in the currently selected data forrnat
and stores in RAlvl at the required addresses. Loading will be aborted if

there is a checkstm error, or a load address outside the RAlvl addresses is

encountered, and an error message is issued. Forrnats 12 and 13 a11op the

nurnber of bytes to be loaded and the start address in RAIvI to be specified.

lvtf\lE ltll{\0{ ADDR1 ADDR.Z
Copies l$S$bl bytes of data frcrn a block starting at ADDRI in RAM to a

block starting at ADDRZ in RAtrvl.

cRrGrN (pDDR1)
Sets the address of the first byte of RAIr4 and the first address in the ZIF

sockets if ADDR1 is entered. If ADDR1 is not entered the programner

returns the current value of the first address. ADDR1 can be specified in

the range 0000H to 1FF6000H.

PRGAIVI (I.O'OQ'[.J ADDR1 ADDRz)
Copies I${NIII{ bytes frcrn the rnaster data in RAlvl starting at ADDRI to
d.evices in the copy sockets starting at ADDR2. Before prograrrming the

devices, the specified locations are blarrh checked. After prograrrming,

the specified lotations are verified against the RAtrvI data. This operation

can bL used on sets of devices (see sect ion on Sets of Devices).

READ (NI'U\S0,{ ADDR1 ADDRZ)
Copies NNNNN bytes of data frcrn a device or devices in the ZIF sockets
starting at ADDR1 into RAtr4 starting at ADDR.Z. This operation cart be used

wi th  se ts  o f  dev ices  (see sec t ion  on  se ts  o f  dev ices) .  I f  the  se t  s ize  is

1, the device to be read should be in the naster socket. For set sizes of

2 or greater, the devices should be placed in the copy sockets.

SPLIT (NnO$OJ ADDR.1)
Splits a block of NNNI$J bytes starting at
even and odd bytes. The even bytes start
s ta r t  a t  AM]+MI I { {N/Z .  E .g . :
->DISPI,AY 10

0 1 2  3  4  5  6  7  8  9  A B

ADDiR] in RAtrvl rnto 2 blocks of
at ADDRI, and the odd bYtes

CDEFOT23456789ABCDM

0000 00  rL  22  33  44  ss  66  77  88  99  AA BB CC DD m FF

->SPLIT 10
->DISPI,AY 10

0 1 z 3 4 s 6 7 8 9 A B C D E F 0L23456789ABCDEF

0000 00 2z 44 66 88 AA 6 m 11 33 5s 77 99 BB DD FF

This ccrnnand is the opposite of the O\4BINE ccrnnand.

\m.IFY (I'S$o0{ ADDR.I ADDRz)
Verifies NNI{\O{ bytes in devices in copy sockets starting at ADDR.2 with the
master data in RAIr4 starting at ADDRI. This operation can be used with
sets of devices (see section on Sets of Devices).
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I^RITE (lt'o{MJ ADDR1 ADDRz)
Copies ltU\O0{ bytes f rcrn
devices in the copy sockets
checked or verified, but
progranming algori tlms .

3.5 Ccrnrnnd Syntax

52000 User lvlanual

the nraster data in RAlr4 starting at ADR1 to
starting at ADDR.Z. The devices are not blank

there is a byte verify vfrren using scme fast

Ccnnrands are received by the prograrrrrer via the RS-232 interface. O:t po\,ver
up, and at ccrrpletion of each ccrnnartd the prografimer issues a prcrrpt:

Ccrrrrnnds are entered after the prcrrpt. The ccrrrnand ccrrprises a va1 id corrnand
nanre optionally folloved by data pararneters. Ilpper and lo,ver case letters may
be entered, and 'backspace' can be used to delete incorrect entries. Names can
be shortened, vrhen entered, to a mininun of 2 let ters and they wi l l  st i l l  be
r:nderstood by the prograrmer. Brtries vdrich cannot be understood are echoed
with a '? ' .  The fol lovine are al l  exarrples of val id ccrnnands:

->PRffiAM
->program
->PRM
->pr

A nr:nber of ccrrrnands can be entered on a single 1ine, and they will be
executed in sequence. For exanple:

->CRIGIN COOO FCRMAT 2 DEVICE 16 INAD PRGAM

This could be output frcrn a developrnent systern before do,vnloading scme data,
and at ccrrpletion of dcnanloading, a 27L28 would be prograrrmed. It could, of
course, be shortened to:

->CR COOO FO 2 DE 16 I-O PR

C.rrrrrrands ratrrich output characters (e.g. DISPLAY, D[.MP) can be controlled by
X-C[{/X-CF"F handshaking or CTS/UIR handshaking (see section 5.4). O:tput can be
aborted by sending the ESC character to the progranmer.

Thre pararneters required by the ccrnrands depend on the t5rye of ccrmnnd. There
are pr incipal ly 2 types: to operate on data, and ini t ia l ise the progralner.

3.5.1 Ccrnnands Qerat ing on Data

A11 of these ccnmands operate on a continuous data bIock. The user nray
optionally specify the data block by entering, after the ccrnrand naITE, its
size (ntrnber of bytes) and the address of the first byte in the block. Tlee
nunbers are entered in hexadecinral and separated by spaces. For exanqrle, to
calculate the checksr.rn on 4000H bytes starting at address 0000H, the user
enters:

->G{m<sLM 4000 0
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If the user doesn't specify one or both of the parameters after the ccrrrnand,
the progranrrer will assign default values. The default value for the nunber
of bytes is the size of the device type currently selected. Ttre default value
of the start address is the same as the first locati.on of the RAlul, i.e. equal
to the CRIGIN. Note that the start address cannot be entered without the

nunber of bytes, since the ccrnrnnd expects the first ntrnber after the ccrrnnnd,
i f  en tered ,  to  be  the  b lock  s ize .

With the device type set to, say, 06, for a 27128, the above ccrnrand could

also be entered as fo11o,vs, and st i l l  have the same effect: .

->C}{ECKSLM
->cFI 4000

Ccrrnrands rnfuich operate on a block of data,
and start  address opt ional ly specif ied are:

BI-AN]K M\4BINE
C}DCKSLM DISPLAY

and can have the ntrnber of bYtes

D[.MP SPLIT
MASE

the parameters specified to form a valid

Scrne ccnmands nnve or copy a block of data, and the user nny additionally
specify the destination address of the first byte in the b1ock. For exarrple
to copy a block of 4000H bytes of data in RAtrvl starting at address 1000H into
one or rnrre devices in copy sockets, starting at 0000H, the user enters:

->PRCGAlvl 4000 1000 0

fuain the progranmer will assign default values to r:nspecified parameters. As

a default the destination address is set to the sane value as the start
address. With the device type set to 06 (27128) for exan4:Ie, the folloving
ccnmands could a1l be entered as follorvs with the same effect:

->PRffiAM 4000 0 0
->PRGAM 4OOO O
->PR 4000
->PR

Ccnrnands r,rtrich have pararneters in this fornnt are:
I'4J\,/E x READ
PRCCAAM

* The lvf)\lE ccrnrnnd nust have all
ccnnand.

VM.IFY U/RITE

The FILL and INVR| ccrnrnnds can have a data byte specified (default value is

FFf{) and this should be entered before the nurber of bytes. E.g.:

->FrLL 00  4000 0
->II.J\IERI FF 4000 0
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3.5.2 Ccrrrnands Ini t ia l is ing the Prograrrmer

Ttrese ccnrnartds set values within the programrpr and expect
fol lcr ,r  the ccnnnnd. E.g.:

52000 User Manual.

a single ntrrrber to

->DEVICE 6
->CRIGIN COOO
->FCRMAT 2

If a ntrrrber does not follqv the ccrrmand, the current value of the pararneter is
transrnitted by the prograrrmer.

3.6 Qperat ions on Sets Of Devices

The prograrTmer norrnally copies the same data into 1 or nrcre devices. Using
the renpte cqrmands the progranmer can be instructed to copy different data
into adjacent devices, to generate a set of  devices in a single operat ion. The
nunrber of devices in a set can be in the range 1 to 8. For exanple a program
of  4000H by tes  can be  cop ied  in to  a  se t  o f  8  x  27 I6 's  (ZK dev ices) ,  a  se t  o f  4
x  2732 's  (4K dev ices)  o r  a  se t  o f  2  x  2764 '  s  (8K dev ices) .

The devices are treated as contiguous blocks of mernory with ascending
addresses frcrn lef t  to r ight.  For exarrple for a set of  8 x 27L6's,  the
addresses of the 8 devices are:

Set  No .  >  l . >l
+  - - -  - -+  - - -  - -+ - -  - -  -+  - -  -  -  -+  -  - -  - -+ - - -  - -+  - - - - -+ - - - - -+

+ - - - - - + - - - - - + - - - - - + - - - - - + - - - - - + - - - - - + - - - - - + - - - - - +

(For sets of less than 8 devices, the highest ntrnber sockets are left erpty) .

For sets of 3 or 4 devices, a second set can a1so be prograrrmed
sinultaneously, rad:ilst up to 4 sets of 2 devices can be progranmed together.

For exanple, 2 sets of 4 devices can be progranmed as:

set No'> 
l:____.__ i .____:l:____+_____1____-.----l l

I

0000 -
OTFF

I

0000-
OFFF

z

0800-
OFTT'

2

1000-
1FI'F

3

1000-
17FF

3

2000  -
2FTT

4

1800  -
1F!'F

4

3000  -
J T T T

20  00 -
27FT

I

0  000 -
OFFF

6

2800  -
L r r r

2

1000 -
lFFF

7

3000-
37r'r

3

2000-
2FFF

8

3800-
3FFF

4

3000-
3FF'F

+- - - - -+ - - - -  -+ - - - - -+  - -  - -  -+  - -  -  - -+ - - - - -+  -  - - - -+ -  - - - -+

( F o r  s e t s  o f  3  d e v i c e s ,  t h e  s o c k e t s  l a b e l I e d ' 4 ' a r e  l e f t  e i p t y ) .
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Up to 4 sets of 2 x 2764' s are prograrrmed as:

SetNo.>  l .  1  > l<  2  > l<  3  > l<  4
+ - - - - - + - - - - - + - - - - - + - - - - - + - - - - - + - - - - - + - - - - - + - - - - - +

52000 User Mantral

' l

I

0000 -
lFFF

z

2000  -
3FFF

r

0000 -
.IE*FF

2000 -
3FFF

1

0000 -
lFFF

2

2000  -
3FTF

I

0000-
lFFF

2

2000-
3FFF

+ - - - - - + - - - - - + - - - - - + - - - - - + - - - - - +

Note: The addresses sholvn in the above exanqlles are true only rafrren the CR.IGIN
is set to 0000H. The addresses for the sockets are offset v*ren the CRIGIN is
se t  to  any  o ther  va lue  (see sec t ion  3 .3 ) .

Ttre folloaring rsnrte ccrrnnnds will operate on sets of devices:

BIAI{K PRG.AM \TERIFY
MASE READ T^R]TE

The ntrnber of devices in a set is determined autcrnatically once a ccrrrrnnd has
been entered, with its associated parameters. The nunber of bytes and the
start address in the ZIF sockets defines a data block. The top address in the
data block defines hov nnny devices are in a set. For exarr4rle, to program two
8K devices with a 16K block of data. enter:

->PRffiAM 4OOO

Ttre block size does not have to be an exact rnrltiple of the device size. The
ccmnand:

->PRffiAM 2800 800

would also define the set size as 2 (for 8K devices) and program data frcrn
addresses 0800H to ZFFFH into the same addresses in the devices in the copy
sockets.

Devices for 16 bit processors can be programned in a single operation by
treating thern as sets of devices. Data is loaded into the progranmer fron,
say, a develolment systen, and then SPLIT on a device boundary, and copied
in to  se t (s )  o f  dev ices .

For exanple, to generate a set of 2764 devices for an 1800H word program for a
16 bit processor 3000H bytes are loaded into the programner RAIvI frcrn address
0000H (with the CRIGIN set to 0000H), then the data is SPLIT into even and odd
address bytes on a device bor:ndary:

->SPLIT 4OOO

The even and odd bytes are prograrrmed in a single operation using:

->PRffiAT4 4OOO
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or llbre sets of devices will be progranmed in the copy sockets as:

No.> l .  1  > l<  z  > l<  3  > l<  4  > l
+ - - - - - + - - - - - + - - - - - + - - - - - + - - - - - + - - - - - + - - - - - + - - - - - +

EVN]I  CDD IEVU.JI  CDD IEVN\I I  D IEVU{I  CD

0000- l  0000-  |  oooo-  |  oooo- l  0000- l  0000-  I  0000-  I  0000-
lFr-F lrrrr lrrrr' lrrFr lrrrr I1FFF I 1FFF I1FFF

+ - - - - - + - - - - - + - - * - - + - - - - - + - * - - - + - - - - - * - - - - - * - - - - - +

the program is copied into 2732's the ccrrrnands are the salne as above,
devices are:

No.  > l . 1 > l< 2>l
+ - - - - - + - - - - - + - - - - - + - - - - - + - - - - - + - - - - -  + - - - - - + - - - - - +

EVMJI EVnJI  CDD ICDD IEVE}JI  EVB.JI  M ICDD

0000- l  rooo-  I  oooo-  |  1000-  |  oooo-  I  rooo- l  0000-  |  1000-
OFFF I 1FFF IOFFF I1FFF IOFFF I1FFF IOFFF I IFF'F

+- - - - -+  -  -  - - -+ - - - -  -+ - - - - -+ - - - - -+ - - - - -+ -  -  - - -+  - - - - -+

3.7  Ind ica tors

Rsrpte ccrmnnds which access devices in the ZIF sockets update the tri-colour
LmS during, and at ccrrpletion of , the ccnrrnnd. The operation of the
indicators is the same as for stand-alone operation of the progranmer, and is
d e t a i l e d  i n  s e c t i o n  1 . 4 .

The audible buzzer also indicates pass or fail at ccrrpletion of these
operat ions.

I f
the

Set
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4.0 The RAII4 Editor

Ttre editor is entered using the DIT ccrrrrnnd. The cursor address can
opt ional ly be specif ied after DIT, otherwise edit ing ccrrrnences at the start
of the RAI4.

l{hrilst in the editor the prcrrpt is a colon. O:1y editor ccrrmands are
avai lable utr i lst  in the editor.  These are:

DISPL,AY MASE FIND OIO INSR| QIJIT RPIACE

Ttre ccrrnnnd names can be shortened, u*ren entered, to a minirn-rn of a single
letter,  and they wi l l  st i1 l  be understood by the programner.

4.I Surnary of Editor Ccrrnnnds

+ - - - - - - - - - - - + - - - - - + - - - - - - - -  - - - - - +

I ccrrrrnna larur. I Description I
+ - - - - - - - - - - - + - - - - - + - - - - - - - -  - - - - - +

Display
Erase
Find
Coto
Insert
Qri t
Replace

D

.r
G
I
O
R

Displays data with cursor and allorps data rrndification
Rsncves data bytes frcrn mefipry
Finds a specif ied data str ing
I4oves the editor cursor to the specified location
fnserts a specified data string into msncry after cursor
Exits frcrn the editor nnde
Used with Find to change specified data strings

. - - ! - - - - - -  - - - - - - - +

4.2 Description of Editor Ccnrnands

Ttre pararneters are all entered in hex and have the folloving neanings:

It\il\tlN Ntrnber of bytes for ccrrnnnd to operate on (no default value).
str ing Hex data str ing.

Paraneters shorvn in parentheses are optional. Parameters outside the
parentheses nust be entered to construct a 1egal ccnnnnd.

List of ccnnnnds:

DISPIAY (1.h0,0,0,i)
Displays NNNtIN bytes frcrn the current cursor position, if I0\0\OU{ is
e n t e r e d .  E . g .
- > D I T  1 0 0 8

0 1 2 3 4 5 6 7 I 9 A B C D E F 0L234'6789ABCDm

1000 00 11 22 33 44 55 66 77>88 99 AA BB rc D EE FF . .  "3t lJfw.

: DISPIAY 14

1000 00 I I  ZZ 33 44 55 66 77>88 99 AA BB CC DD m FF . .  "3DJfw.
1010 00 LI 22 33 44 55 66 77 88 99 AA BB CC DD IE FF . .  "30[Jfw.
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If the ntrnber of bytes is not entered, the data is displayed on a byte by

byte basis, zlloving data to be changed. To change a data byte the new

hlx value is typed in alongside the existing value, follorved by a carriage

return. To leave a byte unchanged, sinply enter a carriage return' To

exit frcrn the display routine enter any non-hex character follorved by

carriage return. For exanqrle:

: DISPIAY
1 0 0 8  8 8  0 1
1 0 0 9  9 9
1004' AA 23
1OOB BB

: DISPIAY 4

1 0 0 0  0 0  I I  2 2  3 3  4 4  5 5  6 6  7 7  O I  9 9  2 3 > B B  C C  D D  m  F F  . . " 3 t x j f w . . # . . . . .

MASE I\O{IT\O{
Deletes NNNNN bytes starting at
to the end of the RAI'4 are nrcved
bytes at the end of the RAN4 are

FIND (str ing)

the cursor posit ion. A11 renaining data

to replace the deleted bytes. The vacant
f  i l1ed with FFH.

string frcrn the cursor
by tes .  I f  a  s t r ing  is
str ing last entered,

Searches through the RAlr4 for the specified hex data
to the end of the RAlvl. The string can be up Io 32
not entered, the FIND ccrrmand uses the ' f ind'
alloving repeated searches for a single string.

610 ADDR.I
Ir4oves the editor cursor to ADDRI, and displays the line containing the

ctlrsor.

INSRT (str ing)
Inserts the specif ied data str ing, start ing at the current cursor

position. A11 existing data frcrn the cursor to the end of the RAI\4 are

rnoved to acccrnrdate the inserted string, and data at the end of the RAM

are lost. If a data string is not entered, the INSK| ccrnrand uses the
' insert '  str ing last entered, al loving repeated inserts of a data str ing.

This ccrrmand Ean be used in conjunction wittt the FIND ccrnrand to find and

insert  di f ferent str ings.
Note: The ' insert '  i t r ing is held in the same buffer as the ' replace'

s t r ing .

gJIT
Exits frcrn the editor.

RPIA(E (string)
Replaces t[e string at the cursor, found with the FIND ccrnnand, with the

specified string. Existing data frcrn the cursor to the end of the RAtrvI are

npved to acccrncdate the replacenrent. If data bytes are npved tor'rards the

cursor the vacant bytes lt tfre end of the RAvl are filled with m{. If

data bytes are nrcved towards the end of the RAIr4 then data at the end of

the RAIvI are 1ost. If a data string is not specified, the REPLACE ccnnnnd

uses the 'replace' string last enteied, allorving repeated FIND and RPIATE

operat ions.
Nbte: The ' replace'  str ing is held in the sanre buffer as the ' insert '

s t r ing .
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5 .0  The RS-232 In te r face

Ttre programner is provided with an RS-232C ccrrpatible serial interface. The
interface is accessible via the standard 25 way 'D' connector rncunted on the
rear of the prograrrrrrer. The 13 bit switches to the left of the corurector
select baud rate, data fornrat and handshake protocol as follotrrs:

5.1 Baud Rate Select j -on (7 way Bit  switch)

S / v i t c h N o . >  I  2  3
Baud Rate  >  19200 9600 4800

4 5 6
2400 1200 600

I{a1f
Ful I

t t

300

Select a baud rate by setting the appropriate switch closed/do,vn. A11 other
switches should be open/up.

5.2 Data fornat Select ion (6 way Bit  Sai i tch)

+ - - - - - - - - - - - + - - - - - - - - - - + - - - - - - - - - - + -  + - - - - - - - - - - + - - - - - - - - - + - - - - - - - - - - +

I sui t.r, No. , I t
lPararreter > | Parity r. ' i ty |, .oo'"r."1 o...nBit=i n pi." *-o"7""r, I
lqen/tlr I neattea
I Closed/Dovn I Disabled

odd
Even

I
?

n,
8

Disabled
Eeabled

Pin  No.

t
2
3
5
6
7
8

2 0

Note: IIIR has an internal pull up
condi t ion.

5.4 Flandshaking Protocols

Input/Ortput to prograrmer

Input
Ortput
0:tput

3:n". 
(always high)

Ortput (always high)
Input

resistor and will default to the Ct'J

The progrannrcr supports 2 handshaking protocols: X-C[{/X-CFT and C[S/DIR. The
X-CD{/X-CFF protocol can be disabled using the 6 way bit switch on the rear of
the progranuler.

5.4.1 X-Ot/X-Off Protocol

D:ring output of characters the programner will respond to an X-CFT character
(rc3) and pause the output, waiting for an X-CX{ character (rcl) before
recqr[pncing output.

The Progranmer does not support X-O{/X-OFF handshaking for inccrning data.

The X-C[I/X-CFF handshaking protocol requires only a 3 wire interface to be
irncl snented.

Signal Descript ion

Earth
Transnitted Data
Received Data
Clear to Send
Data Set Ready
Data Earth
Data Carrier Detect
Data Terminal Ready
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5 .4 .2  CTS/UIR Pro toco l

O:tput of data frcrn the progranmer can be controlled using the DTR signal line
(pin 20). It '/hen UIR is pulled to a lo,v potential, the progralTmer wili halt
output,  unt i l  DTR is pul led high.

The programrnr controls the input of data and ccrrmand lines using the CTS
1ine. VJhen CTS is pulled to a lorv potential the progralrmer is not able to
accept input. A character vhich is being transnitted to the progralrlner at the
tfur€ CTS is pulled lorar will be held in the input buffer, until the progranmer
is ready to read i t .

5.5 Interfacing with External Equiprnent

The RS-232 interface on the prograrmer is configured to enable terminals and
VfXJs to be connected directly, without concern for the interface signals.

If the external equipnent is configured as a terminal, and does not require
hardrvire handshaking (CTS/DIR.) a 3 wire interface is suf f icient, connecting
the signal earth and 2 data signal lines as fo11o,vs:

P in  No.  P in  No.

2  <- - - - - - - - - - -TXD-  - - -  2
Progranrner 3 ----------*-RXD- --> 3 VfXJ or Dev. Systern

7 -----------EARIH ---  7

The prograrTrner requires no further connections, but the external equiprnent nray
require pins 4 and 5 to be connected together, and/or pins 6, 8 and 20 to be
connected together.

Irrlhere the progranmer is to hardr,vire handshake with the equiprnent a 5 wire
interface is required:

P in  No.  P in  No.

2  <- - - - - - - - - - -DCI -  - - -  2
3  - - - - - - - - - - - -RXD-- - - - - - - - i - ->  3

Progranner 5 ------------CTS- --> 5 VIXJ or Dev. Systern
7 -----------EARIH ---  7

20 <-------- - - - r r IR ----  20

Again pins 6, 8 and 20 rray need to be connected together at the external
equipment.

Wtren the external equipnrent norrnally expects a terminal to be connected to it
the signal lines need to be 'swapped' over. When hardrndre handshaking is not
required a 3 wire interface as follorare can be used:

P in  No.  P in  No.

2  < - - - - - -  - - -  3
Progranmer 3 ------- --> 2 Dev. Systen

7 -----------EARIH ---  7

Ttre external equipnent rnay require pins 4 and 5 and/or pins 6, 8 and 20 to be
connected together.
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When hrandshaking is required a 5 wire interface is required:

P in  No.  P in  No '

2  < - - - - - -  - - -  3
3  - - - - - - -  - - >  2

Prograrrmer 5 ------- --> 20 Dev' Systan
7 -----------EARIII  -- '  7

2 0  < - - - - -  - - - -  5

Again pins 6, 8 and 20 nry need corurecting together at the external equi;rnent '
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Appendix I Data Forrnats

Forrnat I  Intel  Intei lec

Exanple:
I ,

, , v
: 1 0FTT10 0 0 ltzz z z q qs 5 6 67 7 8 89 ?AABB@EFF0 0 0 9
:02000002100OEC
: 0 5000000 1I22334455FC
:0000000 IFF

52000 User Mamral

Ckrar No. Descript ion

I Record Mark: A 'colon' nnrks the beginning of a record.
Z-3 Byte Cor:nt: Hex representation of the nurnber of data bytes in

the record. A byte comt of zero indicates an end-of-f i le

record.
4-7 Mdress Field: Hex representat ion

byte, with fol loving data bYtes
addresses.

8-9 Record Type: Data records are type 00.
is 01. An Extended Mdress Record is 02.

An end-of- f i le record

lg-N Data Bytes: Each data byte is represented by 2 bex characters.

The Z d,ata bytes in an Lxtended lddress record represent A4-A19

of the segrnent address with A0-A3 = 0.

N+l - N+Z Oeecksrm: 2 ctntacter hex checksun uieich is the 2's ccrrplernent

of the sun of all the bytes in the record except the colon and

the checksurn, evaluated nndulo 256. The sun of all the bytes in

the record plus the checksun is zero.
N+3 - N+4 Carr iage return, l ine feed.

Forrnat 2 Motorola 'S' Records

S0, 51, 52 and 59 records can be received by the programler. 51 , SZ and 59

records are transmitted.

Exanple:

st 1 3 0 0 0 0 1 12233 44556 6 7 7 8 8 9 9AABB@IEFF0 0F4
s2090 100 r 0Lr22334455E6
s903000oFc

Sl Rec. SZ Rec. 59 Rec.
O:ar No Orar No d:ar No

1 1 1

222

5 - 8  5 - 1 0  5 - 8

3-43-43-4

of address to load first data
being loaded into successive

DescriPt ion

Record Mark: An 'S' nnrks the beginning of a

record.
Record Tlpe: Tlpe 1 records and type ? lg"":9=
are datJ ...otdl having 16 bit and 24 bit

address fields respectively. \rpe 9 records are

end-of- f i le records.
Record Length: Hex representation of nunber of

bytes in relord frcrn and excluding byte count, to

and including checksr:rn.
Address Fie1d: Hex representation of address to

load first data byte, with folloring data bytes

being loaded into successive locat ions'
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Data Bytes: Each data byte is represented by 2

hex characters.
9-10 oeecksun: A 2 character hex checksr:rn v#rich is

t h e l ' s c c r r p l e r n e n t o f t h e s r - r n o f a l l t h e b y t e s i n
the t."o.d except the record type and the

checksurn, evaluated rnrdulo 256'

LI-12 Carriage return, line feed.

The progranmer will drrrp all SZ records if the last byte specified has an

addre^ss of greater than 16 bi ts,  otherwise al l  51 records wi l l  be transnit ted'

An 59 end-oi-file record nmst be received by the prograrmer to finish loading

of data.

Forrnat 3 Tektronix Hexadecinnl

Exanple:

/ 0 0 0 0 1 0 0 1 rr2z33 445 5 6 67 7 889 ?AABB@DmF0 0F0

/ 0 0 10 0 s0 6 1r2z33445srE
/  000  00000

Stack Ltd

9-N 11-N

N+1-N+2 N+1-N+2

N+3-N+4 N+3-N+4

Ckrar No.

'l

2 - 5

6 - 7

8 - 9

10-N
N+1 - N+2

N+3 - N+4

Descript ion

Record lvlark: A'I' rnarks the beginr:ing of a record'
Mdress field: i{.* t"pt.sentation of address to load first data

byte, with folloving data bytes being loaded into successive

loca t ions .
Byte Count: Hex representation of ntrrrber of data bytes in

rLcord. A byte count of 
""ro 

indicates an end-of-file record'

d:ecksr:n: 2 characler hex checksurn representing the surn of the

hex values of the 6 digits 2-7, evaluated npdulo 256'

Data Bytes: Each data byte is represented by 2 hex characters.

Qrecksr.rn: A Z character hex checksr:rn representing the strn of the

hex values of the digits of the data bytes, evaluated rncdulo

2 5 6 .
Carr iage return, l ine feed.

Forrnat 4

Exanple:

RCA Cosmac

!M
0000 1122 334455667 78899AABB@ffiFFO0 ;
0010 Lr22334455

Oear No.

l -z
3-4

5-8

9
l0-N

Issue 8713

Description

File Mark: The ' !M' characters nark the beginning of the f i le.

carriage return, line feed (optional urtren loading data into the

progranmer).
Address Field: Hex representation of address to load first data

byte, with folloving data bytes being loaded into successive
ltcations (the address f ield is optional in successive records
vrhen loading into the prograrmer - see character N+1)'
'Space' character.
Daia Bytes: Each data byte is represented by 2 hex characters.
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N+I B:d-of-record Mark: A ' ; '  indicates another record fol lo lrs,
with an expressed address. A ' , '  indicates another record

follovs, without an address. No character indicates end-of-
f i le.  (Ei ther ' ; '  or '  , '  can be received whren loading data into

the progranmer).
N+3 - N+4 C,arr iage return, l ine feed.

Fornnt 5 ASCII-Hex (Space)

Exarrple:

tsl)(l [scH]$Aoooo,
11 zz 33 44 5s 66 77 88 99 AA BB OC DD EE FF 00
1r zz 33 44 5s [ErX]
$s08F7,

Orar No. DescriPtion

L-2 File lr4ark: Non-printable STX and SCFI characters mark the
begirrning of the file (either or both of these characters are
optional viren loading data into the progrannrer).

3-4 Address Mark: The '$A' characters indicate the start address
fol loram.

5-8 Address Field: Hex representation of address to load first data
byte, with follouring data bytes being loaded into successive
loca t ions .

9 Data Mark: A ' , '  character indicates beginning of data
(optional viren loading data into the progrannrer).

10-11 Cairiage return, line feed (optional uhen loading data into
progranmer).

12-N Data Bytes: Each byte is represented by 2 l:lex characters
folloved by a space character. C,arriage returns and line feeds
can be inserted between any space and the next data byte.

N+l Terminate lr4ark: Non-printable HIX character after a space nrarks
the end of data.

N+2 - N+3 Carriage returrr, line feed (optional vfrren loading data into
progrannrer).

N+4 - N+5 Checkstrn Mark: The '$S' characters indicate the checksr.lrn
fol lous .

N+6 - N+9 O:ecksun: A 4 character checksLrn representing the strn of the

hex data bytes, evaluated rnrdulo 65,536.
N+10 F i le  Mark i  A  '  

, '  i nd ica tes  end-o f - f i le .
N+11-N+12 Carr iage return, i ine feed.

Forrnat 6 ASCII-Hex (Ccrnna)

Exarrple:

tslxl [sc{]$Aoooo,
LL ,22 ,33 ,44 ,  55 ,  66 ,77 ,88 ,99 ,AA ,B8 ,OC,DD,FF ,FF ,00 ,
rL ,22 ,33 ,44 ,55 ,  [mX ]
$s08F7,

See Ascii-Hex (Space) for descript ion.
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Forrnat 7 ASCII-Hex (ApostroPhe)

Exarrple:

tsrxl [scFI] $A0ooo ,
1 t ' z z '  33 ' 44 '  55  '  66 '  77 ' 88 ' 99 'AA 'BB 'm 'DD 'FE 'FF '  00  '

r r ' 22  ' 33 ' 44 '  55 '  [E - fX ]
$s08F7 ,

See ASCII-Hex (Space) for descript ion.

Forrnat 8 ASCII-Hex (Percent)

Exarrple:

tsffl iscril$Aoooo,
7 r%z 2%3 3% 4 4% 5 5z 6 6%7 7 % S 8 % 9 9 e"AA%BB %6e"DD%EE%FF% 0 0 %
rrz2zz33%44%ss% [Elx]
$s08F7,

See ASCII-Hex (Space) for descr ipt ion.

Fornrat 9 ASCII-BIILF

Exanple:

IS;Ix]BLLLHLI.I}T BLLHLLLHLF BLLHHLLHFIF BLHLLLHLLF
BLHLHLHLHF [E-IX]

O:ar No.

1

2-N

N+1

Forrnat 10 ASCII-BMF

Exanple:

[gD(]BI\0,0\IPI.0,$IPF B]'NIPI\n\0\IPNF BNhIPPNMPF BNPNNNPNNF
BNPNPMNPF [ED(]

See ASCII-BHLF for description.

Descript ion

File Mark: Non-printable SIX character nrarks the beginning of

the f i1e (optional vrtren dor,vnloading data into prograrrmer).

Data Bytes: Each byte is represe.rt"d by 10 characters. A 'B'

chara.cter indicates the start  of  a data byte, 'H'  and 'L '

characters indicate '1 '  and '0 '  respect ively for the 8 bi ts of

the data byte, and an 'F' character indicates the end of a data

byte. 'Splce' characters and carriage return, line feeds are

inserted between data bytes for clarity (optional Lileen loading

data into progranmer).

File lvlark: Non-printable HIX character narks the end-of file.

52000 User Mam:al
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Fornat 11 ASCII-810F

Exanple:

[ s rx ]80001000 lF  800 r00010F  800110011F  B01000100F
801010101F [E'rX]

See ASCII-BHLF for descript ion.

52000 User Manual

Forrnat 12 Binary

Ttre RS232 interface rrrr .rst  be set to 8 data bi ts,  no pari ty for binary f i le

transfer.

\rJhen loading data in forant 12, the m-rrrber of data bytes and start address can

optionally be entered follorving the LOAD ccrnrnnd. Other:wise the progranmer

defaults to the current device size and the start of RAII4.

Orar No. Description

I File lvlark: FFH character rnarks the beginning of the fi1e.
2-N Data Bytes: Each data byte is represented by 1 character.
N+l O:ecksun: A one byte checksun uftich is the strn of all of the

data bvtes evaluated nndulo 256.

Forrnat 13 DEC Binary

The RS232 interface n-ust be set to 8 data bi ts,  no pari ty for binary f i le

transfer.

The byte cor:nt and start address of the data to be dorvnloaded are included in

the first bytes of the data block, as defined belo^/.

Orar No. Descript ion

1 File Start Mark: 01H character nrarks the beginning of the fi1e.
2 Nul1 Mark: 00H ctraracter mr.rst follcrv the File Start Mark.
3-4 Byte Count: The ntl"rrlcer of data bytes in the file excluding the

checksr-rn byte (includes the File Start Mark etc. ) Oearacter 3

is the 1o,v 8 bits of the Byte Count.
5-6 Address Field: The address to load the f i rst  data byte, with

subsequent data bytes being loaded into successive locations.
Oraracter 5 is the 1cw 8 bits of the Address Field.

7-N Data Bytes: Each Data Byte is represented by I character.
N+l Oeecksun: A one byte checksun virich is the surn of all of the

data bytes, evaluated nrcdulo 256.
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Fornat 14

52000 User Manual

Extended DE Binarv

File Start Mark: 01H character marks the beginreing of the fi1e.

NulI Mark: 00H character nust follor,v the File Start Mark'
Byte Cor-:nt: Ttre ntrnber of data bytes in the file excluding the

cirecksrrn byte (includes the File Start lvlark etc.) Oearacter 3

is the lorv 8 bits of the BVte Count, and character 5 is the rnest

Ttre forrnat is similar to DEC Binary with the Address Field and Byte Count

extended to 24 bit nunbers. The byte count and start address of the data to

be do,vnloaded are included in the first bytes of the data block, as defined

be1o,e.

The RS232 interface rrust be set to 8 data bi ts,  no pari ty for binary f i le

transfer.

Ctrar No. DescriPtion

-L

z

s ign i f i can t  8  b i ts .
6-8 Mdress Field: The address to load the

subsequent data bytes being loaded into
d:aracter 6 is the 1o,v 8 bits of the
character 8 the rnrst s igni f icant 8 bi ts.
Data Bytes: Each Data Byte is represented by
Orecksun: A one byte checksr-rn vtrich is the
data bytes, evaluated npdulo 256.

f i rst  data bYte, with
successive locat ions.
Mdress Fie1d, with

1 character.
strn of al l of the

9-N
N+1
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Appendix 2 Error Reporting

A2.1 Error Indications

Vflren an operation is initiated the error

1 Vcc and Vpp Overcurrent checks
2 Misinserted Devices CI:eck
3 Missing Devices Oreck
4 Data Line Drive Oeeck

52000 User lvlanual

checking sequence 1s:

( continuous throughout operation)

D:ring aII operations the prografiner carries out device fault and operation
error checking. The results of these tests are displayed on the 8 copy socket

LmS and 3 function key LEDS. Also a buzzer gives an indication of pass or

fa i l  cond i t ions .

And at ccnmletion of the operation:

Failed Devices Oreck

Errors corresponding with the above sequence are displayed as follotrs:

Vcc ANID Vpp Orercurrent Ctreck: As the sockets are povered uP, and
thereafter continuously throughout the operation, they are checked for an
overcurrent condition on both the Vcc and Vpp pins. If an overcurrent
condition is detected the operation is inmediately aborted, and the
sockets are po\^/ered dorvn. A Vcc overcurrent condition is indicated by a
single red LED on the failed device. The fr:nction LD will be blank. A
Vpp overcurrent condition will be indicated by all the copy socket LDs
being set to red, with the function Lm blank. The norrnal cause of an

overcurrent condition is device misinsertion. Oeeck at1 devices for
correct aligrrnent and orientation.

Misinserted Devices Oreck: A check is made to ensure that the data bus and
address lines are not shorted. If a short is present on these buses then
it will be indicated by red LDS on all the copy sockets, with a red LD
above the associated function key.

Missing Devices Geeck: If an operation is started without the necessary
devicei present in the naster and/or copy sockets the progranmer will
indicate an error by setting all the copy socket LFDS bIank, with the
function LD red.

Data Line Drive O:eck: Each device is checked for its ability to drive to

a  log ic  h igh  (2 .4V)  on  the  da ta  bus .  Dev ices  fa i l ing  th is  tes t  w i l l  be

ignored for the rest of the operation, and be indicated by a blank Lm
above the copy socket on ccnpletion.

Failed Devices Oeeck: If a device fails during an operation the LID above
the copy socket of the failed device will be set to red, with the fi:nction
LD also set to red.
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Table of Error Indicat ions:

52000 User Mamra1

Vcc Otrercurrent
Vpp Orercurrent
Misinserted Devices
Missing Devices
Data Line Drive
Failed Devices

M,.2 Error Messages

Error Message

<bad data>

<byte count out of range>

<address out of range>

Single Red
A11 Red
A11 Red

Blank
Blank

1-8 Red

Btanl<
Blank

Red
Red

Green
Red

shorted porver rail
shorted porver rail
device misinserted
device missing

None
device fai led

Cause of Error

A parameter folloaring a ccrnrand cannot be accepted
for one of the folloving reasons:

- Nrrnber is not hexadecirnal
- l.lurnber is too large to be a data byte
- Can't Spl-IT or CMBINE an odd nr.rrrber of bytes

or less than 4 bytes
- Inval id fornrat code
- String contains non-hexadecinnl character

The ccrnrand cartnot be accepted for one of the
fol loving reasons:

- Byte count parameter is 0 or negative
- Byte count paraneter is larger than RAtrvI size
- Byte count pararneter is larger than a set of 8

devices for the device type currently selected
- I'h-rnber of bytes to INSRT or RFLACE in the

editor is too large for the RAlvl size

An address parameter follo,ving the ccrnnand can:rot
be accepted for one of the follorsing reasons:

- The address is less than the CRIGIN address
- The address is larger than the top Rttlvl address
- Ttre address is negative
- The address, in conjunction with the byte

cor:nt, specifies the top address of the data
block to be greater than the top RAlvl address

- The address, in conjunction with the byte
counr, specifies the top address of the data
block to be greater than the top address in a
set of 8 devices for the device t5pe currently
selected

- TLre CRIGIN address is specified such that the
top RAlr4 address is larger than 0FFTFFFFII

- An address received lrdrile loading data into
the progranrrcr is less than the CRIGIN address
or greater than the top RAIr4 address

- The address, in conjr:nction with the byte
count, specifies the top address of the data
block to be too large for the address field of
the data forrnat currently selected, wtren
transnitting data using the D-b4P ccrnnand
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Error Message C,ause of Error

<pararneter missing
ccrrnnnd is missing

- A character wtrich is expected, railen data is being
loaded into the prografirrer, is missing

<string not found> The FIND ccrrrnand is unable to nratch the specified
string with the data in the RAN4

<checksun error> TLre checksun received vdren loading data into the
RAN,I is not the same as the checksurn calculated by
the prograrmer

<device failed> Oee or rrxf,re devices have failed the operation just

selected. The LDS on the front panel will indicate
the faul ty device(s)

(rnaster missing> The nnster socket is erpty during an operation
wLrich nust have a nnster device

<device missing> D:ring an operation the prograrnTler found a copy

""":% r:$"'::J$"':,:n:;;i"""* 
reasons :

A device utrich is to be accessed in a set of

:*;=ii,fl it*;**#;, i i?8,ffit" *;
i n te11 igent  iden t i f ie rs )

<incorrect device type> - When operating with the device code set to 99
(autcrnat ic select using intel l igent ident i f iers)
the devices in the ZIF sockets do not aII have
the same identifer codes. (Both the device and
rnartufacturer codes nust be the sane) '

- The device tyPe currently selected cannot be
erased

- The device code selected with the DEVICE ccrnrnnd
is not avai lable

<shorted po\^/er rail> The Vcc or Vpp po\der rails are taking excessive
current. T?re LDS on the front panel will indicate
the faulty device(s). Excess current drawn on pin
24 in autcrnat ic select using intel l igent
ident i f iers wi l l  a lso cause error

<device misinserted> A device has been inserted baclqMards, or
misjustified, or 2 or rnore of the pins on the
device are shorted together i l Iegai ly

<error code n> TNris error is a result of self-test checks that the
prograrmer executes continuously. If this error
occurs, note dor,vn the value of the code n, the use
of the prograrmer at the time of the error code,
and contact Stack
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Appendix 3 Device Codes for lvlanufacturers' Devices

Advanced Micro Devices I Fujitsu

Alv127I6 01
4M9716 01
AIrn7l6B 2L,99
Aln732, 0Z
Arn732A 03
Nv127328 23,99
4trr127 64 24
A1112764A 25,99
AIvA764A OTP 25,99
ANI27I28 26
AI427I28A 27,99
Ai\427128A OIP 27,99
N/427256 28,99
A\Q7256 oTP 28,99
Al\4275L2 29,99

AM9864 68

Atmel

4T27C256 18,99
AT?.7C5T2 L9,99
4T27C513 59,99

Electronic Arrays

2 7 1 6  0 1

Electronic Designs

HXj7816N 06
mH7816C 06

Eurotechrniques

ET27I6  01
8rc27r6 01
ETZ732 02
8rc2732 0Z

Fai rchi ld Serni conductor

F 2 7 1 6
F2732

01
0?,
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i
I Nor,U". Code I N.-n.. Code I

8  5 1 6
\1Fj,42716
MBM8532
\/8v12732
NFIV12732A
\Mvn764
NBv127C64
l\8v127L28
tvFlv127256
\Bvn7C256
l\Mv1275I2
lvtrjv12TC512

01
01
0z
0z
03
3 +
A A

? A

18
38
39
39

General Instrunent

27C64
2 7 2 s 6
27C256
z7c5r2 (0 )
2 7 C 5 1 2 ( 2 )

Hitachi

HN462716
1ni462732
HN482732A
HN462532
HN482764
HN482764P
FS{z7C64
HN4827128
HNz7r28A
HNz7128AP
tn:127256
In:127256P
r+n27c256
I+:l275lZ
HNZ7512P
HNz7C10r
HN48016

Hyundai

HY27C64

1 5 , 9 9
1 8  , 9 9
1 8  , 9 9
1 9  , 9 9
59

01
02
03
42
L4
14
T4
16
r7  , 99
17  , 99
18  , 99
1 R  O O

1 8  , 9 9
1 9 , 9 9
1 9 , 9 9

* 1 0  , 9 9
6 6

25 ,99

+ - - - - - - - -  - - - - - - - - i  - - - - - - - +

* Using the 52030 Prograrrming Maptor
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Device Part
Nurber

Device
Code

In te l

2758
2 75  85186 5
2 7 1 6
2 7 3 2
27324
P2732A
2 7  6 4
2764A
27C64
27r28
27r28A
27rz8B
2 7 2 5 6
27C256
275I2
275I3
2 7 O T T
?70I0

2816A
28T7A

Mi tsubi shi

M5L2716
M5LZ732
M5L2764
M5L27128
M5NQ7CTz8
M5L27256

Motorola

N0v1.2758
lv0v1trT16
Nnv?53Z
I(lt\468 732 -0

lvfJ.f,68732-I
tvIS\468764
lvlf,\468766

Mrllard

27c256

0 0
4 9
0 1
0 2
0 3 , 9 9
0 3  , 9 9
l -4 ,99

1 6 , 9 9
' r 7  0 0

L 7  , 9 9
1 8 , 9 9
1 8  , 9 9
1 9 , 9 9
5 9  , 9 9
1 0  , 9 9

* 1 0  , 9 9

6 0
6 1

01
0z
L. t

1 6
1 6
1 8

4 9
4 4
4 5
4 0

47
48
48

18
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Device Part Device
Nurber Code

Nat ional Serni conductor

lvM2758A
lvMz7588
l\tlv12716
I.dvCz716
rhc6716
ttvcZ7cl6
Nh/Cz7C168
\nvcz532
}{vC2732
l:IvCz7C32
I.WCz7C32B
NnvCz7C64
Invc27C256

I\nvcg716
NlvlCg817
I$/C98C64

I{CR.

528t7

Nrc

uPDZTL6
rrPD8716
vPDZT32
vPD2732A
vPD2764
vPDZ7C64
uPDZ7I28
vPD27256
vPDZ7CZ56
vPDZ7256A
vPD27C256A
DPDZ7C5Lz

cx(I

lvlsMz758
lvN\42716
IVEMZ73Z
I\4SM2732A
l4SI\42532
l4sN4Z764
I\6M27128

00
49
01
01
01
01
51
4Z
02
02,
53  , 99
55 ,99
58  , 99

t +

7 5
7 6

01
01
0z
n 2

t- 1t

1 ^
a a

1 6
3 8
3 8
1 8
1 8
1 9

78

00
01
0z
03
42
04
06

+ - - - - - - - -  - - - - - - - - +  - - - - - - - +

* Using the 52030 Progranming Maptor
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Device Part
Nrrnber

Device
Code

SEEQ

27 64
5  133
27r28
514  3
27256
27C256

52B13
52B13H
s2B33
5ZB33H
2816A
28164Il
Z8I7A
Z8T7NI

56

\n7L6
rn53z
\/n732A
w 7  6 4
1v127644
lvl271Z8A
w7256
lvl275I2

S ignet ics

27C64
27r28
27Cr28

Synertek

srz3r6
s{2332
sYz333
sYz364
sYz36s
sYZ3128

1 4 , 9 9
1 4 , 9 9
1 6 , 9 9
1 6 , 9 9
1 8  , 9 9
1 8  , 9 9

7 0 , 9 9
7 0 , 9 9
7 r , 9 9
7r ,99
7 2 , 9 9
7 2 , 9 9
7 3 , 9 9
7 3 , 9 9

01
02
03
14
15  , 99
L7 ,99
18  , 99
19 ,99

O I
0z
02
T4
T4
16

04
06
06
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I Device Part Device
I Ntrnber Code

Texas Instnrnents

T1v62508 40
TlvS2516 4L
11vF,2732 02
1lvE2732A 13
T]r'S2532 42
Tlv625L32 42
TlvE2764 14
TI\452564 43
T'1vF.271.28 16
TI\4S27CI28 17
TlvF,27256 18,99
TlvE27C256 18,99

Thcrnson trCIS

F F 2 5 r  A  4 L
w2532 42
w68764 48

Toshiba

1tvM323
"fivNn732
llvvn764
TvIvA764A
TvN?7l-2S
1lvlv127IZ8A
"Ilvlv127256
rc57256
ANNT27256A
rc572561^
1Ul't1275),2
rc571000

VISI Technology

w27C64
w27Crz8
w27CZs6
vT27C512

Xicor

x28164'
x28644.

01
02
T4
1 q  o o

16
L7 ,99
38  , 99
38 ,99
18  , 99
' l R  O O

1 9 , 9 9
* 1 0 , 9 9

1 q  o o

1 7 , 9 9
1 B  , 9 9
l-9 ,99

72
7 6

+ - - - - - - - -  - - - - - - - - +  - - - - - - - i
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Aprpendix 4 Device Codes for Single Cleip Microccrrputers

User Instructions

No Security
Securi ty Bit  Set
No Security
Securi ty Bit  Set

Read O:ly NICT lt4aster
Read Oely I.JJI lttlaster

Read Only or lt4aster
Read Only lriCT lvlaster
Read Only I'IJI Master
Read Only I.JOI Master
Read Only NiCI lt4aster

Read Oely or Master
Read Only or lt4aster
Read Only or N4aster

No Security
Securi ty Bit  Set

No Security
No Security
Security Bit Set

I Device Part Device Code Adaptor N\-rnber Ccnrrents I

Advanced Micro Devices

8751H
6 /5 r t l

976IH
976TH

F\rj itsu

I\,tsL8742N/H
MBL8749N/H

Hitachi

!tD63 70lV
uD6370lX
IlD6370lY
IlD6370 5V

InteI

8041A
80424
8044H
8 0 4 8
8048H
8049H
80 50H
8 0  5 1
80 5lH
80 s2H
874IA
8742
8744H
8744H
8748
8748H
8749H
8  751
875lH
8751H

8 4
8 5
8 6
8 7

1 8
0 3
1 8
1 8

9 6
o 6

sTz021
sT20 2 1
sTz021
sT2021

sT2020
sr2020

srz022
srz023
sTZ025
sT2024

91
92
80
91
91
9Z
93
80
81
82
94
Y O

80
B1
94
95
96
80
80
81

srZ020
sr2020
sTZ021
srz020
srZ020
sT2020
srz020
ST2OzI
sT2,02L
sT2021
STZOzO
ST2OZO
STZO2I
sTz021
STZO2O
srZ020
sTZ020
sTZ021
STZO2I
sTz021
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I Device Part Device Code Adaptor I'{unber Ccrrnents I

NEc

uPD8041A
uPD8048
uPD8049
uPD8741,A.
uPD8748
uPD8748H
uPD8749H

9 1
9 T
9 2
9 4
9 4
9 5
9 6

srZ020
srZ020
STZOzO
srz020
sTz020
srz020
sT2020

Read Only hlCT Master
Read O:1y ltlOT Master
Read Oely lrlCT Master
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Appendix 5 Programner Service Return Form

Please ccrrplete this form and enclose a copy with the prografirner.
Return the progranmer to :- SIAC( Ltd. Unit 8. Wedgwood Rd. Bicester.
Oxon. CD(6 7LlL. Te1 (0869) 240404.
IMPCRIAI{T: If the fault is associated with incorrect prograrrming, then to aid
the repair of the prograrmer, please enclose at least 2 of the devices vhich
fai 1 to progralrrTle

SMVICE RETLIRN FCRVI

Name: Ccrpany:

Mdress:

Post Code:

Deta i l s  o f  goods  re tu rned:  Date :  .1  .  .1  .

M a i n s c a b l e  Y / N  U s e r l r 4 a n u a l  Y / N

Devices TypeNo/Qty .  . l  .  . l  .  . l  .

Other

Deta i l s  o f  Fau l t : ( Oelete where l.lOT appropriate ).

Progranner used with ( Ccrrputer, \[XJ, Stand-A1one ).
Devices programned frcrn ( Master, RAN4 ).

Fault Descript ion:
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