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1.1

1.2

GENERAL DESCRIPTION

The PP28 has been designed for general purpose programming of NMOS EPROMS and
EEPROMS. Two ZIF sockets are provided allowing EPROMS with either 24 or 28 pins
to be handled. Two slide switches are used to set the PP28 for EPROMS of different types
or capacity.

The circutry of the PP28 is protected against common programming hazards such as
reversal of the EPROM in the ZIF socket, grounded pins or internal short circuits in the
EPROM. All supplies are safely current limited.

The PP28 provides an internal RAM buffer whose capacity is 64K bits (8K x 8 bit
words). This uses standard 16K x 1 dynamic RAMS, the remaining capacity being
used internally. Data from the RAM is copied into the EPROM when programming.
The RAM may be loaded from a Master EPROM, the keyboard or using the serial |/0
interface which is supplied as standard.

The display comprises eight 7-segment LEDS and the keyboard has twenty keys. Both
display and keyboard serve several purposes.

The main purpose of the display is to show simultaneously address, RAM and EPROM
data but it also provides the operator with information such as CHECKSUM and error
codes.

The keyboard not only permits entry of hexadecimal data but has 14 dual function
keys to give control COMMANDS to the programmer.

The command key marked FN causes the programmer 10 operate in FUNCTION mode.
This enables the keyboard to be used to select and control one of the special
functions. Examples of these are the powerful editing functions SPLIT, SHUFFLE,
RELOCATE and modification of the UART control parameters.

MAINS VOLTAGE SELECTION

The PP28 is PRE-WIRED for mains supplies of EITHER 115 VAC +10% OR230VAC +10%
and this is clearly marked on the rear panel.

IMPORTANT
Check that you have received a unit
suitable for your local supply voltage

Should you wish to modify the PP28 to accept the alternative supply voltage this can
be easily accomplished.

Refer to fig 1.2C for details on separation of the two halves of the metal case and to
figures 1.2A and 1.2B for details of the transformer connections for each supply
voltage. B3

AC Power may be applied to thé PP28 and the display should show the EPROM type
corresponding to the settings of the slide switches. The default conditions for the
serial 1/0 interface, see section 2.4.4, are loaded at this time.

It is best to ensure no EPROM is in either ZIF socket whilst AC power is applied or
removed. '
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2.1

2.2

THE 7-SEGMENT DISPLAY

The display comprises eight 7-segment displays which are arranged in a group of four,
the address display and two groups of two, the data display.

Both the address and the data display contain dedicated LEDS. These show the _
operator whether to enter a RAM address or RAM data when in’EDIT mode.

The 7-segment display is not only used for address and data display but also carries
numerical information such as checksum values and messages such as “PASS"”,
Further details of the displayed information are given in the sections describing the use
of the keyboard COMMANDS and FUNCTIONS. :

A diagram showing the layout of the display and keyboard is given in fig 2.1.

DISCRETE LED DISPLAYS

Above the main 7-segment display there are four discrete LEDS. Two of these remind
the operator to check that the programming voltage (21V or 25V) is appropriate for the
device which it is intended to program,

The I/0 LED is only illuminated when successful 1/0 transfers are taking place. It
therefore reveals incorrect interface inter-connections or failure of the interface
equipment. This is especially useful when making a interface connection for the first
time.

Two LEDS are also provided adjacent to Pin 1 of each ZIF socket, see fig 2.2, These
show which ZIF socket is active and the correct orientation of the EPROM in the
socket.

A
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2.3 EPROM SELECTION
The PP28 must be set up to correspond to the particular kind of EPROM to be
" programmed. This is accomplished using the two slide switches. The slide switches [
are shown in fig 2.2 and the table below gives the exact positions required,
16K 32K 64K . B4K* . I
A 2716/2516/HN48016 2532 2564
2508/2758
B 2732 2764 68764/6 [
C 2732A 2816 MK2764
D Available for expansion :
3
|
Note that the position of the right-hand switch usually corresponds to the EPROM
size. The position marked 64K is used for EPROMS which are programmed by the g
application of VPP (21V or 25V) to pin 1 of the 28 pin socket and 64K* for those |
which use other pins. [_
In response to the RESET key the PP28 shows a number which describes the EPROM §
type which has been selected. EPROM types and the number displayed by the PP28 (
are as follows:
-
EPROM description VPP Display
2716/2516 single voltage 16K 25V 2716
(Intel, Texas or other equivalent see *NOTE below) l
TMS 2532 (Texas) 25V 2532 '
2732 NMOS (Intel or equivalent) 25v 2732
2732A HMOS {Intel) 21v 732A
68764/6 (Motorola) 25V 8764
TMS 2564 (Texas) 25v 2564
2764 HMOS {Intel) 21v 2764
MK2764 (Mostek Bytewyde) 25v 0764 l
2816 (Intel EEPROM) 2v 2816
(see **NOTE below)
*NOTE
It may be necessary to suppress the in-program verify for Motorola 2716/2532, see L .
sections 2.4.3 and 2.5.3. l

The PP28 can also program two kinds of 8K EPROMS, the Intel 2758 and the Texas
2508. In both cases use the same switch setting as for 8 2716. Function FB may be
used to restrict programming to an upper address limit of 03FF,

The Hitachi EPROM HN48106 should be treated as an ordinary 2716 for program and |
read operations, In addition use of the function FE will permit electrical erasure of this !
part.

**RISE TIME CONTROL MODULE (2816)

The Intel EPROM 2816 requires special rise time control of the programming voltage.
This is obtained by insertion of the RISE-TIME CONTROL MODULE into the 28 pin
ZIF socket. The 2816 itself is placed in the 24 pin ZIF socket. As a result of this the
2816 requires that the size selector switch is placed in the 64K position. It is not
necessary to perform as erase operation before programming the Intel 2816 as this is
included in the programming algorithm. To perform a "chip erase’’ set the RAM data for
every address to FF using the “fill command’’ and program the part in the normal way.

F——-\‘n—- pr—
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2.4

2.4.1

USE OF THE KEYBOARD

The PP28 keyboard is multi-purpose and is. used to enter HEXADECIMAL data,
programmer control COMMANDS and to select and manipulate the special
FUNCTIONS.

The control COMMANDS fall into four groups:

. loading and editing the contents of the RAM
- programming and checking the EPROM

. control of the 1/0 interface

. entry to FUNCTION mode.

B R -

The following paragraphs describe the action AFTER the appropriate command key
has been depressed.

RAM BUFFER COMMANDS

Load

copies the data from an EPROM in the ZIF socket into the internal RAM and shows
the resultant checksum of the RAM data in the address display on completion.

List
enables simultaneous display of RAM address, RAM and EPROM data.

The LED above the address display will be illuminated. The keyboard can now be used
to enter a hexad:cimal value into the address field. The data display will show a
comparison of the RAM and EPROM data for the displayed address.

If an error in address entry is made it is only necessary to continue entering on the
hexadecimal keys until the display contains the required address.

The lowest usable RAM address is 0000 and the highest is 1FFF. If an attempt is made to
enter a RAM address outside this range it will be automatically masked to yield a legal
address.

The keys marked +- and — may be used to INCREMENT or DECREMENT the
address. Note that these keys have repeat action so that holding down the key will
cause continuous address modification.

A new address may be entered at any time using the hexadecimal keys. The RAM
data is protected against accidental alteration. The RESET key should be used to leave
list mode and return to command mode.

Edit
provides a similar display to list mode BUT alteration of the data in the RAM by use of
the keyboard is allowed.

.The address is entered initially in the same way as with list mode and the ENTER key

is then used to change from entry of address to entry of data values. The LED
indication moves across to the data display and the keyboard can now be used to alter
the RAM data.

The « and — keys still operate on the address permitting sequential data entry.
Audible warning is given when address or data is modified. To reach a non-sequential
address the reset key must be used followed by a new edit sequence.

C'sum
causes calculation and display of the checksum of the RAM data. As an alternative a

cyclic redundancy check CRC, can be obtained using function F3 as described in
section 2.5.

1



2.4.2
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EPROM COMMANDS

Empty
checks that the EPROM is unprogrammed.

An erased EPROM will cause the message “PASS” in the address display whilst a
programmed part will fail and the LED will be illuminated. There will also be an audible
warning.

Verify
compares the data in the EPROM with that in the RAM.

The “PASS" message is used to indicate that both sources contain identical data.
Any difference will cause a display of the address containing the error and a
comparison of the RAM and EPROM data.

The ENTER key can now be used to obtain display of any remaining data errors, If
ALL ERRORS have been DISPLAYED the “PASS’’ message will appear.

Prog

starts the complete programming sequence. This contains an illegal-bit test, the actual
programming and a verify operation after programming.

The illegal-bit test does not require that the EPROM is unprogrammed but checks that
NO BIT which must be left in the unprogrammed state is already programmed. This
permits some modifications to already programmed parts.

If the bit test is successful the program sequence follows automatically and if not then
the address which contains the illegal bit together with a comparison of RAM and
EPROM data is displayed.

After all addresses have been programmed the VERIFY function is automatically used
and its operation is as described above.

Since the program sequence only requires one key-stroke a number of EPROMS may
be programmed with minimum effort,

NOTES ON THE PP28 PROGRAMMING ALGORITHMS

Normally programming is sequentia! from address 0000 and an address count is
displayed. At each address the EPROM is compared with the RAM before
programming and the pulse omitted if the address contains correct data. After the
pulse has been applied the EPROM is again compared with RAM. If this test fails,
programming is normally aborted. These measures greatly reduce wasted time if the
EPROM is already programmed or faulty.

Some EPROMS have been found to require programming of the whole device before
it is possible to read any address and so it is possible to inhibit the comparison of
RAM and EPROM after each programming pulse using function FD, see section 2.5,

Some types of EPROM, notably MC68764/6 require a block programming algorithm.
The PP28 provides this and displays a FLASHING BLOCK COUNT rather than an
address count. After three blocks the EPROM is verified and if this is successful an
additional three blocks are given to complete programming. If the device fails to verify,
programming will continue in groups of three blocks up to a maximum of 24 blocks.

X 2.4.4

> <

I/0 INTERFACE COMMANDS

The 1/0 interface is controlled partly by the two keys marked IN and OUT and partly
by the use of FUNCTIONS which are only used to modify the default conditions of the
UART.

12
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2.5

2.5.1

The following default conditions are set up when AC power is applied.

data format INTELLEC

Baud rate 9600

data word length 8 bits (bit 8 = Q)
number of stop bits 2

parity not generated, not checked

Details of the use of the functions to modify the above are given in section 2.5.2.
The IN key causes the programmer to accept a serial input from an external
source. The source will be controlled by the control lines if these have been
connected.

The OUT key causes the programmer to transmit a serial data stream. It may be
inhibited by the control lines if necessary.

In both the above cases the default conditions will apply unless the operator has used
one of the functions to alter them.

The MDS formats such as INTELLEC contain address information in addition to the
data bytes. The addresses are those which will apply to the EPROM when finally in
circuit and may be outside the range of the RAM in the PP28.

The PP28 will expect the user to enter an OFFSET ADDRESS terminated with the
ENTER key before performing the serial transfer.

On INPUT the OFFSET is SUBTRACTED FROM THE ADDRESSES IN THE SERIAL
DATA STREAM AND IF THE RESULTING ADDRESS LIES BETWEEN 0000 and 1FFF
the data will be loaded at that address.

On OUTPUT the OFFSET is ADDED to the RAM address

Note that a serial OUTPUT will always start from address 0000 in the RAM and the
last address will be determined by the EPROM size. Function FB may be used to set
an upper limit smaller than the EPROM size.

FUNCTIONS

The special FUNCTIONS are made available by the key marked FN which takes the
PP28 from the normal command mode and puts it into the function mode. The
functions divide into three groups:

1. manipulation of data in the RAM
2. control of the 1/0 interface parameters
3. miscellaneous test and control operations.

Depression of the FN key will cause the PP28 to display two dashes in the data display
and the user should enter a legal two digit function number. Any key error may be
corrected by re-entering the number and the ENTER is finally used to start the

selected function.

Some functions require more than the function number to define the action to be
taken. This information, called the FUNCTION ARGUMENTS, is entered from the
keyboard and each argument is terminated by the ENTER key.

The following paragraphs list FUNCTION NUMBERS, FUNCTION ARGUMENTS and
the OPERATION performed by the function.

.

RAM and MISCELLANEQUS FUNCTIONS (F)

This group of functions is mainly concerned with loading or modifying the data in the
RAM.

There are also some miscellaneous functions such as CRC check.

For all this group the left-hand digit of the function number is F.

.
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Function
Number Operation performed Arguments
FO fill RAM addresses 0000 up to none
1FFF with data 00
F2 fill RAM with arbitrary variable from lower limit
lower to upper address limit upper limit
data
F3 calculate and display CRC
in address display none
F7 copy data between lower limit 1. lower limit 1
and upper limit to another area upper limit
of RAM defined by lower limit 2. lower limit 2
F8 split packed 16 bit data for none
programming two 8 bit Eproms
F9 shuffle data from two 8 bit blocks none
into one packed 16 bit block
FA display the software issue number none
of the PP28 internal EPROM
FB set a reduced address range which new range
must be less than the EPROM size
FC complement RAM data in addresses none
0000 up to 1FFF
FD suppress in-program verification:
(a) use for Motorola 2716/2532
(b} effect cannot be cancelled except
by power-off
FF fill RAM addresses 0000 up to 1FFF
with data FF none -

2.5.2 INTERFACE FUNCTIONS (E)

This group of functions are all used to modify the default conditions of the UART.
The appropriate function must be performed BEFORE starting the 1/0 transfer with
either the IN or the OUT key. The UART parameters which result from the use of

these functions are not affected b

power off,

y the RESET key and will remain until altered or until

The function numbers and the corresponding parameter are given below. For
convenience the default conditions are also given.

Function Parameter Defauit value

EO data format INTELLEC

E1 Baud rate 9600

E2 data word length 8 bits

E3 number of stop bits 2

E4 parity not generated
or checked

14
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r The tollowing tables give the value of the argument needed for each possible
condition of the UART.
\ t DATA FORMAT SELECTION
i EO Data Format Argument
l Value
Intellec 00
. Hex-Ascii 01
Exorcisor 02
L Tek — Hex 03
B PPX 04
| 3
BAUD RATE SELECTION
k E1 Baud Rate Argument
Value
9600 01
I 7200 02
. 4800 03
3600 04
' }- 2400 05
. 1800 06
. 1200 07
L 600 08
300 09
150 0A
135 0B
; 110 e
75 oD
i
DATA WORD LENGTH SELECTION
E2 Data Word Length Argument
Value
8 bits 00
- 7 bits 0
s 6 bits 02
- 5 bits 03
NUMBER OF STOP BITS
K £3 Number of Stop Bits Argument
Value
1 01
2 02
NOTES

(a) 1 stop bit if word length
is B bits and parity
{b) 1.5 stop bit if word length
' is 5 bits and no parity




PARITY SELECTION

E4 Parity Argument
Value
Parity disabled: 00

No parity bit generated
No parity bit received

ODD parity:
Receiver and transmitter 01
EVEN parity: 03

Receiver and transmitter

Mark parity bit transmitted 05
parity check disabled

Space parity bit transmitted 07

parity check disabled

2.6 ERROR CODES

If the PP28 detects an incorrect operation by the user, a failure of the EPROM or
programming circuits it will advise the user by lighting the “FAIL" LED and by
showing an error code number in the PROM data display.

The following table gives a list of code numbers and describes the error condition.

Error Fault

00 transmisslon error or NON ascii—hex data byte received in serial input

01 time out error during serial input i.e. character not received within 300 msec
02 checksum error during serial input

03 invalid EPROM selector switch setting

04 invalid address range

05 reversed or faulty EPROM in ZIF socket

06 Split or Shuffle attempted with a 64k switch setting

2.7 RS 232C PIN CONNECTIONS

The following table gives a description of the signals and connections on the 25 way
D-type connector on the rear panel.

Pin

Function

BWKN =

[43]

Novo

Ground . . . connected to pin 7

data OUTPUT from the PP28 using RS232C voltage levels

data INPUT to the PP28 using RS232C voltage levels

RTS: request to send. This line is normally held high but is dropped by
the PP28 to inhibit data transmission to the PP28

CTS: clear to send. This line must be high to enable transmission by the
PP28. An internal resistor does this in the absence of an external
connection

DSR: data set ready. Joined by an internal link to pin 20

Ground . . . connected to pin 1

DCD: data carrier detect. This line is held high by an internal resistor

DTR: data ready. Joined by an internal link to pin 6

16
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1.4 I/0 interface commands
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4.3 Error handling on serial inpPut

§.4 I/0 interface connections
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DeveloFment System APPlication Notes

2.1 TEKTREONIX 8556

2.2 FUTUREDATA (GenRad) AMDS

2.3 SUPERBRAIN

I/0 INTERFACE COMMANDS

______________________ *

The I/0 intertface is controlled Partly by the two kers
marked IN and OUT and Partily by the use of FUNCTIONS
which are only used to modify the default conditions

ot the universal asyncronous receiver/tramsmitter (UART)

The following default conditions are set uP when AC
Power is aPPlied.

data format INTELLEC

Baud rate 2460

data word length 8 bits C bit 8 = 8@ )
number of stoP bits 2

Parity not ZQemnerated, not checked

Details of the use of the FUNCTIONS to modifr the above
are given in the oPerating manual.

The IN key causes the Programmer to accePt a serial
inPut #rom an external source. The source will be
controtled br the control lines if these have been
connected.

‘

‘'The OUT ker causes the Prodrammer to transmit a serial

data stream. It mar be inhibited br the control lines
if necessary.

In both the above cases the default conditions will
aPPly unless the oPerator hos used one of the functions
to alter them.
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1.2

It serial data is being either transmitted or received
by the PP28 the I/0 LED will be on. I+ seriaol trancstfer
either fails to start or is susPended the 1/0 LED

will time-out to indicate this.

The PP28 can accePt o continous data stream at 946885 baud

and store it in RAM without needing to stoP the sending
eqQuiPment.

DESCRIPTION OF 1/0 FORMATS

________________ *

This format which is not in common use by micro-develoPment
systems has been included for the following reasons:

a. it has a simPle structure which makes it
useful to o user who is writing software
to 9enerate serial outpPut, rather than
using an existing software Package.

b. it provides a more readable form than
the MDS formats when Printing EPROM data.

descriPtion

___________ *

4. Start a control-A C(ASCII code B84)
character or control-B . (ASCII code B2)

2. Data Brtes Data are sent as hex brtes seParated

by a sPace or anry other non-hex character.

Carria9e-return is a legal brte
terminator.

The hex data brtes are loaded into

into seQuential RAM addresses starting
at address 0G00.

3. Stop control-C C(ASCII code 83)
character

examPle

“A :

66 81 02 83 64 85 06 B7 98 B9 BA BB BC 8D BE
14,22,33,44,55,66,77,88,

99 A4 BLEB

~C



This examPle shows:

a. loading 23 data brtes, starting at address DBHA
and ending at address OB416

b. the start and stoP characters oy pe seParated
from the data by carrie8e~-return/line feed it
desired.

¢. the last data brte on the first line is terminated
br the carriage return, but on the second line
a comma is oPtionally used.

d. in the third line the first data brte (BC) is
ever-written by the BB because the tirst brte has
not been terminated.

MICROPROCESOR DEVELOPMENT SYSTEM (MDS) FORMATS

The MDS formats such as INTELLEC contain address
information in addition to the data brtes. The addresses
are those which will aPPly to the EPROM when finally

in circuit and mary be outside the range of the RAM

in the PP28.

The PP28 will exPect the user to enter an OFFSET ADDRESS
terminated with the ENTER key before Performing the
serial transter.

On INPUT the OFFSET is SUBTRACTED 4rom the addresses
in the serial deta stream and it the resulting address
lies between BB8BB and 4FFF the data will be loaded

at that address.

On OUTPUT the OFFSET is ADDED to the RAM address. This
makes outPut exactly the reverse ot inPut.

Note that @ serial QUTPUT will alwars start trom address
BBBA in the RAM and the last address will be determined
br the EPROM size. Function FB may be used to set an
uPPer Limit smaller than the EPROM size.

Intel-Hex (INTELLEC) format N
___________________________ »*
4. Start alwars a colon (:)
character
2. Brte . 2 hex digits repPresenting the number
count of data brtes. Record length of B0

indicates the last record of the $ile

3. Loading 4 hex digits rePresenting the mnemory
address cddress of the first data brte.
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4. Record B8 means a normal data record
trpPe B4 means the last .record of the $ile
5. Data brtes the number of hex data brtes is detined
by the record length
6. Checksum 2 digit hex number rePresenting
the 2°s comPlement (modulo 2541
ot the Preceeding hex brtes
examP le
_______ *
:B23419488923476
166831866 4CE
This examPle shows:
a. loading two data brtes at addresses 3494 and 3495
b. the data brtes are 92 and 31
c. B2+34+924+08+92+31=8A
and the 2's comPlement of 8A is 76
d. an end-of-file record containing the address 346809.
It is usual for an MDS to send the start address of
the Pro9ram code in the end-of-file record.
The PF28B sends the OFFSET address on serial output
since the true start address is unknown to it.
EXORCISOR format
________________ *
4. Start always an §
character
2. Brte 2 hex dig9its rePresenting the numbepr
count of brtes in the record including
data, start address and checksum.
3. Loading 4 hex digits rePresenting the memory
address address of the first data brte.
4, Record ® means an oPtional header record
type 4 means a. data record
? means and end-of-file record
S. Data Brtes the number of hex data brtes is defined
: by the record length
6. Checksum 2 digit hex number rePresenting

the 4’s comPlement (modulo 256)
of the Preceeding hex brtes

examPle
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R

56 .

S16F08400760B 1000S0BHBNEGREBOF 1ALR
S90386860F0 "
Thic examPle shows:

a. an oPtional header record

" b. loading 42 data brtes at addresses BO4B to BB4B

c. the data brtes are 09,056,04,00,85,60,080,0F,008,606,0F, 1A

d. BF+0B+40+A9+0B+04+80+05+00+0B+BE+0B+0D+BF + 14=95
and the 4's comPlement of 95 is &A

e. an end*o{—+ile record containing the address 806D

TEKHEX tormat

_____________ *
4. Start alwars a /
character
2. Loadina 4 hex digits rePresenting the memory
address address of the first data brte.
3. Brte 2 hex digits rePresenting the number
count of data brtes in the record
4. First 2 hex digits representing the sum
checksum of the & digits that make uP the
_ loading address and brte count
S. Data Brtes the number of hex data brtes is detined.
by the record length (max 30 brtes)
6. Second 2 digit hex number rePresenting
checksum the sum (modulo 256) of the digits
that make uP the data brtes
7. CR must have carriag9e return at end
of the record
exampPle

/B0B481005005500282020620204D0373838304D454%67

/8B4300684
This examPle shows:

a. loading 44 data brtes at oddresses 8B40 to OB4F

b. the data brtes are:
60,55,00,20,20,20,20,208,40,37,38,38,30,4D.,45, 49
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¢c. first checksum:
B+O+4+0+4+6=05
second checksum:

P+G+5+5+B+0+2+0+2+0+2+042+8+2+0+
44D+3+7+3+843+0+3+0+4+D+4+5+4+9=67

d. o termination record containing the address 8843

ERROR HANDLING WHEN LOADING PP28 WITH SERIAL DATA

With a trpical PP28/MDS RS232C data link sPurious
data transmission errors are 4ound to be very infreduent.

A more common situation is that the user is aware that
his data contains an error but that he still wishes to
tryr to ltoad it into the PP28.

Two examPles of wars in which this might occur are,
an attemPt to “rePair" a broken PaPer taPe or an MDS
which is 9enerating data which deParts slightly from
the strict syntax of the I/0 format.

In come cases the PP28 will be able to load the data
bhytes correctly even if it detects an I/0 error.

For this reason it notes the occurence of the error
and continues to trr to load.

The user will be warned by an error messa9e when the
serial data stream is terminated.

As a examPle of a non—fatal I/0 error consider
INTELLEC tormat which has a 2's comPlement checksum
at the end of each record. I+ the user accidently
csends a 4’s comPlement checksum or merely rePlaces
the checksum with 08, the data brtes will still be
loaded correctly. The messa9e "Err 82" will aPPear
when the end record is seen.

The Presence of a non-hex character in the data .
will not abort the load. It will be rePlaced with 60
and the error messade "Err 84" will be 9given.

Normally the PP28 disPlars the RAM checksum at the
end of an error free data load.

1/0 INTERFACE CONNECTIONS
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It ic Possible to send or receive data with the FF23

serial I/0 interface using only a 3-wire link to the
25-way connector. This is sometimes called a

“data lines only" interface. .

Alternatively the data and control lines on the FFZ3

are set uP in such a war that, in many coses, a cable
in which each of the 25 Pins on the PP28 is joined
directly to the corresPonding Pin on the serial Port
0ot the users eauiPment (UE) mar be used.

Such o connection, referred to as a one-to-one cable,
mar be made conveniently using insulation disPlacement
connectors/cable CIDC)

Circuit details and Pin connections for the I/0
interface are 9given in fi9 7777

Note that the data are sent from the PP23 on Pin 2

and received by the PP28 on Pin 3. Hence the PP28 may
be regarded as similar to a VDU, Printer or PaPer taPe
reader/Punch for interface PurpPoses.

_Most micro-develoPment systems Provide at least one

PPZ28

Data from

Data

to

Port caPable of interfacing to o PPZ28.

This is often desi9nated for a Printer or reader/Punch.
The one-to—one cable referred to above will normally

be suitable in such a case.

The one—-to-one cable will be unsuitable for connection
o4 the PP28 to directly to a device such as a vpuy or
Printer as Pins 2 and 3 need to be cross—connected.

In this case a 3-wire "daota lines only" connection as
shown in $i9 4.4 below should be used.

VDU
PP28 v L — 3IPP Y > 3 Data to VDU
PP28 e QY T u— T T — ( 2 Data $rom VDU
Ground
7 e 7



1.5

USE OF THE RSZ32C CONTROL LINES

_______________________________ %
In order to send or receive serial data the PP28 must
have the correct voltage levels on the RS232C control
lines. Normally the PP28 generates the correct voltage
levels itself and this Permits o "data lines only"
connection.

The user wmay use the contrel lines it desired and this
section exPlains, for each line, how this may be done.
The term "user equiPment” (UE3 is used to mean any
RE232C device to which the PP28 is to be connected.

A volta%e between +4.5 and +42V is needed to define

a "high" level on the control lines and a voltage
between +68.75 and =42V for a "low".

6339 I6 I I I I IE KW N KNI MWK HK K

* *

* DTR *

* - *

x *

* Data Terminal Ready *

* OutPut signal from the PP28 x

* Pin 20 *

* *

RN AKX R KRR ARRERENR KRR A NN NN

The PP28 drives this Pin high et all times to indicate
to the users equiPment (UE) that the PP28 trancmitter
and receiver are both enabled.

Any other Pin on the UE which needs to be held high
may be connected to Pin 28 on the PP28.
HARRREKKARKEEE K ARKERREERARRRER KR

* *

* DSR *

* —— *

* * .
* Data Set Ready * :
* InPut signal to the PP238 *

* Pin 6 *

* *
HAAARKERAEREER AR RS A A RRRRE R AR RN R

The state of this Pin does not affect either the
transmitter or receiver of the PP28. However it should
not be left un-connected.

For reasons of comPatibility with other PROM Pro9rammers
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DSR is internally connected to DYR (Pin 28).

I+ the WUE Provides an outpPut which drives DSR then
either the internal link should be removed or
pin 6 on the PP28 be le$t un-connected.

This is most impPortant i+ the UE drives Pin é& low as
two outPuts in oPPosite states should not be connected.

The best Position in which to remove the internal link
is shown in $i9 77?7 . The user mary 4$ind it easier
to omit the DSR connection in the cable.

EEREXRXEAX XXX XX XXX XA R XXERAXERRK KRR

RTS

Request To Send
ODutpPut signal from the PP28
Pin 4

x K XK K K ok K X
*x ok K Kk K K K XK

Y Y3333 3332223238 2 2 222 23

The PP28 drives this outpPut high to indicate to the
UE that it wishes to transmit serial data to the UE.

Some MDS monitor their RTS (Pin 4) inPut and when a high
is seen 9enerate a "handshake" output on CTS (Pin S).

33222222 LSE L LS L0000

*
CTS *

_—— *

*

Clear To Send *
InPut signal to the PP28 *

Pin S *

*

o967 3 36 3 3 3 3 36 3 36 3 06 36 3 36 0 3 3 36 I 3 3 3 2 I 36 3 2 2 M

The CTS inPut is used to control the PP28 transmitters-
The normal state of CTS is high ,which enables the
transmitter.

In the absence of an external connection resistor R44
generates a high on this Pin.

The ucser may drive CTS low to hold oft the start of
data transmission by the PP28. Trunsm155ion will
start when CTS is driven high.
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CTS will be obtained as a "handshake® resPoense to RTS
with some MDS, see above.

The UE may drive CTS high Permanently i4 desired.

HUEXKEXEERAARAK AR AR XXX XA KA KRR N RN %%

* *
* DCD *
* —_—— *
#* *
* Data Carrier Detect *
* InPut sidgnal to the PP28 *
* Pin 8 *
»* *
EEEREE AR AK KR A AR A E A AR AR NAN LN

The state of DCD does not affect the transmitter of
the PP28 but o low on DCD will disable the PP28 receiver.

Normally resitor R45 Provides a high on DCD.

2.1 TEKTRONIX 8558 MDS
__________________ »
Intertace Connection
____________________ *
The recommended method is to connect the PP28 to the
J483 Port which is intended for use by a PaPer tare
reader/Punch usin9 a cable whose connections are
as follows:
PPZ28 TEKTRONIX
8550
J483 pPort
Data +rom PP28 2 Ymmm————— P B > 2 Data to 8558
Data to PP28 3 (== ({{{omm e (3 Data from 8558
RTS 4 Ymmmm————— PPy > 4 RTS
CTS 5 < no connection
DTR Fo———— 20 Ymmmme——— D I ittt > 28 DTR
I
internal 1
Link I
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Fm———— 6 nNo conuection
8 «( no connection
Ground
7 e — e 7

Note that both ends of the cable will need 25-war
connectors with male Pins and a female shell.

Althouah it will introduce unneccesary interconnections

it has been found in Practice that the PPZ8 will interface

correctly to a TEKTRONIX 8558 it o 25-war one-to-one
cable using IDC is used.

TEKTRONIX 8558 Kevboard commands

________________________________ *
The ZSeneral method used to transfer data between the
TEKTRONIX 8558 and the PP28 reQuires the use of the
TEKRONIX RHEX and WHEX commands. '
Since the PP28B is treated br the TEKTRONIX 8558 as
a taPe reoder/Punch the data transters oPerate on the
PROGRAM HMEMORY in the B8558 rather than directly with
FILES.
A trrical seQuence for loading the PP28 with data
trom a FILE using TEKHEX format is as +ollows:
TEKTRONIX PP28
_________ _———— %
FN select TEKHEX format
EG
ENTER
83
FILL BOOB® BFFF FF fill memorry with FF
YLOAD filename and load the file
IN select serial inPut
8423 on PP28
ENTER W
WHEX PPTP BB06G BFFF start serial outpPut
on 8556
notes:
------ »*

a. the command seduence to select TEKHEX format
need only be Performed once and will star in
oPeration until the PP28 is switched off.
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b. the exampPle assumes that the PPZ28 is Pro@ramming
a 32K FPROM se¢ that the address rande is
is 0BBB to OFFF.

c. if the file does not fill the whole of the
address rande then this chould be filled with data
FF to reduce the time taken to Program the EPROM.

d. the OFFSET address (B423) entered on the PP28
is oPtional. The offset is subtracted from
the lond addrecs sent in the serial data stream
as exPlained in section 4.1

A trypical sequence +or loading the 8558 ProS9ram memory
trom the PP28 is as follows:

TEKTRONIX PP28
_________ ———— *
RHEX PPTR BB68 select serial inPut
on 8558
ouT start serial outpPut
ENTER on PP28
notes:
______ *

a. the PP28 will send data staerting at RAM address
peBB and ending on the uPPer address limit.

b. an offset mar be added to the load address
as exPlained in section 4.4

UART Conditions

The tollowing have been found suitable for data
transmission from the 8558 to the PP28:

Boud rate 246608
data word len8th 7 bits
number of stoP bits 4

parityr net Yenerated., not checked

L]

The 4ollowing have been found suitable tor data
transmission from the PP28 to the 8550:

Baud rate Q4606
data word lendth 8 bits ( bit 8 =8
number of stoP bits 2
Parity not 9enerated, not checked
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FUTUREDATA (GenRad)

The PP28 can be connected to a FUTUREDATA AMDS using the
SERIAL 2 Port. A simPle "data lines"

without any cross—-connection will

data to or from the

PP28

Data from

Data to

RTS

CTS

DTR

internal
lLink

DSR
oCD

FUTUREDATA AMDS.

enly connection

Permit transter of

FUTUREDATA AMDS

Serial 2
Port
PP28 2 Yemmmmm———— M)y y 2 Data to AMDS
PP28 3 (m—mm————— {({{{{=mmmm—m——m ( 3 Data from AMDS
4 3 no connection
S ( no connection
Fmm———— 28 ) no connection )
I
I
1
I
For———— 6 « no connection
g8 « no connection
Ground
7 e e e e e 7

Note that both ends of the cable will need 25-wary
connectors with male Pins and a female shell.

Althoudgh it will introduce unneccesary interconnections

it has been found in Practice that the PP28 will interface
correctly to a FUTUREDATA AMDS if a 25-way one-to-one
coble using IDC is used. '

FUTUREDATA AMDS Kerboard commands

‘.

The g9eneral method used to transfer data ¢from the
FUTUREDATA AMDS to the PP28 requires the use of the
syetem Program BINTEL.

The PurPose of this is to convert an existing OBJECT
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2.3

tile into a temPorary file in INTELLEC format. This file

is then automatically transmitted through the
SERIAL 2 port.

& tyPical seQuence ,assuming an obiedt file with name
0BJ on drive 4 and a tempPorary file on drive 9 alreadyr
exist, is as follows:

FUTUREDATA PPZ8
__________ R —— *
FN £ill PP28 RANM
FF with FF
ENTER
IN select serial inPut
B4Z3 on PP28
ENTER
JB ' start BINTEL
LBE sPecifr: oPtions
4:0BJ obiect file
TEMP temPorary file
notes:
______ *

a. it the file does not fill the whole of the
address rangde then the PP28 RAM should be filled
with FF to reduce the time taken to Pro9ram
the EFROM.

h. the OFFSET address (B8423) entered on the PPZ8
is oPtional. The otfset is subtracted from
the load address sent in the serial data stream
as exPlained in section 4.4

UART Conditions

_______________ *
The 4oltlowing have been $ound suitable for data
transmission from the FUTUREDATA AMDS to the PPZ8:
Baud rate 2608 .
data word lendth 8 bits ( bit 8 =0 3"~
number of stoP bits 2
Parity not generated, not checked
SUPERBRAIN
__________ *

Interface Comnnection
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Data
Data

internal
tink

PP28

tfrom

to

RTS
CTS

DTR

DSR
DCD

The following describes connection to the MAIN PORT

of SUPERBRAIN. This is configured in a very similar

war to the PP28 as far as the Pin connections and signal
directions are concerned.

Hence a number of cross—connections are needed in the
cable and a 25-war one-to-one cable using IDC will not
be suitable.

Note that SUPERBRAIN needs to have its CTS driven high
and DTR on the PP28 is used to do this.

SUPERBRAIN
Main Port
PP28 2 Ymmmm————— I I > 3 Data to SUPERBRAIN
PPZ28 3 (- ({{({mmmmmm e ( 2 Data #trom SUPERBRAIN
4 > no connection
5 < no connection
tm———— 280 d—mmm—— e P B ittt > 5 CTS
I
I
I
1
to———— 6 ( no connection
8 ( no connection
Ground
T - 7

The general method used to transfer data between
SUPERBRAIN and the PP28 reQuires the use of the
system utility ProSram PIP.

The devices RDR: and PUN: should be sPecitied in the
PIP command for inPut to and outPut from SUPERBRAIN.

The transfers take Place using INTELLEC format.
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UART Conditions

The $ollowing have been-found suitabté tor data
transmission from SUPERBRAIN to the PP28:

Baud rate 660 -

data word lendth 8 bits { bit 8 =8 )
number of stoP bits 2

Parity not 9enerated, not checked

The tollowing have been found suitable for data
transmission from the PP28 to SUPERBRAIN:

Baud rate 1266 )

data word length 8 bits ( bit B8 =8 )
number ot stoP bits 2

Parity not 9enerated, not checked

——et i e g




AM28 Operatina Instructions

The AM28 is for use with the Stag PP28 Eprom Programmer. This unit permits
27128 Eproms to be programmed by the PP28, by switching the most significant
address line of the 27128 being programmed. In each case, the davice is

treated as if it were a 2764.

1. Place the AM28 in the 28 Pin ZIF socket (alinging Pin 's) of the PP28,

2. Set to program 2764 Eproms.

3. Set the AM28 switch to the "LOWER" position to select the least
significant 64K data.

4. Load data either via the RS232 of from the Master Eprom. (edit if

required).

5. Program data into the 27128,

6. Switch the AM28 to the "UPPER" position and repeat steps 1 to S

program the most significant 64K of data.

Dreciors WS C Mcharus, Chanmdn M J Brogke, Managing
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