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- Getting Started

This section explains how fo get started using your 29B programmer. Included here are complete
procedures for powering up and for programming a device from the programmer’s keyboard. For
details on operating the programmer using a terminal or computer, see the remote control section.

This section includes the following information:

0 Verifying/Checking the Operating Voltage and Line Fuse
Installing a Programming Module/Pak

O Powering up the Programmer

g Sample Programming Session

]

Power Connection

Before applying power to your programmer, make sure that the operating voltage is correct, that the
line fuse is intact, and that the unit is properly grounded. When you have checked that the above
are in order, proceed to the next subsection, Pak installation.

Verifying/Changing the Cperating Voltage

The factory has selected the proper voltage according to your specification. A voltage reading is
visible through a window in the door that covers the voltage selector wheel, located on the back
panel, as shown in the figure. This voltage should be the same as the line voltage on which the
machine will operate. If the voltage that appears in the window is incorrect, change the operating
voltage according to the following procedure.

CAUTION
This instrument may be damaged if operated with the wrong line voltage.

~\
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Getting Started

The procedures fo verify and or change the operating voliage are described here and illustrated in
the figure.

4. Disconnect the power cord.

2. Genily pry open the door that covers the
voltage wheel selector with a flat-blade
screwdriver.

3. Pull the voltage wheel selector out of its slot.

Rotate the selector until the correct
operating voltage points foward you.

5. Insert the selector back into ifs slof.

NOTE
If you wish to access the line fuse at
this point, proceed fo step 2 in the
next procedure.

6. Snap the door closed.

7. The correct voltage reading will now
appear in the window.

12
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Verifying/Replacing the Line Fuse

The line fuse is located behind the same door that covers the voltage wheel selector. Perform the
following procedure to verify that the line fuse is correct and intact. In the event that the fuse is
biown, repiace it with one of the correct size. Procedure steps are iilustrated in the figure.

1. Gently pry open the door that covers the
fuse holder using a flat-blade screwdriver.

NOTE
There are two fuse receptacles; only
the one on the botfom is connected
to the programmer’s circuitry. The top
recepfacle is a spare fuse fray. See
the next subsection for more
information on this spare tray.

Pull the bottom fuse holder out of its slof.

Check to determine whether the fuse is
intact. If it is intact, proceed to step 4. If it is
blown, install a new fuse. See table for line
fuse ratings.

CAUTION

For continued protection against the possibility of fire, replace only with a fuse of
specified voltage, current and type ratings.

Operating | Line Fuse Rating [ Data 10
Voltage Curreni voilage ype rart Number
100 2.5A 250V Slow-blow* 416-1240
120 2.5A 250V Slow-blow* 416-1240
220 1.0A 250V Slow-blow* * 416-1571
240 1.0A 250V Slow-blow* * 416-1571

* Liftlefuse type "313," Bussman type “MDA.
* *Littlefuse type "218,” Bussman type “GDC,” Schurter type “0041-2504."
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Getting Started

4. Insert the fuse holder into its slot so that the
arrow on the fuse holder points in the same
direction as the arrows on the door.

5. Snap the door closed.

Spare Line Fuse Tray

All 29B programmers are equipped with two line fuse frays (see the previous figure). The white fuse
fray accepts 1/4 x 1 /4 inch fuses; the black fray accepts 5 x 20 millimeter fuses, commonly
available in Europe. Only the bottom fuse receptacle is connected to the programmer’s circuitry.

Grounding the Unit

The 29B is shipped with a three-wire power cable. This cable connects the chassis of the unit to the
earth ground when the cable is connected to a three-wire (grounded) receptacle.

WARNING

Continuity of the grounding circuit is vital for the safe operation of the unit. Never operate
this equipment with the grounding conductor disconnected.
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Pak Installation

Any of the Data I/O programming Paks may be installed and removed with the programmer's power
on; this feature allows you fo refain data in the 298 RAM when changing programming Paks. If the
programmer power is turned on before a Pak is installed, you will hear a “beep” until the Pak is
properly installed.

CAUTION

Voltage transienis can cause device
damage. Be sure that all sockets are
empty when switching power on or
off or installing or removing the Pak.

To install a Pak info the 298, refer to the figure
and follow this installation procedure.

1,

4,

Slide the Pak info the opening in the
programmer.

Tilt the Pak up, and gently push it back to
hook its flange over the top back edge of
the programmer opening.

Lower the Pak into position as shown in the
figure.

CAUTION

Be careful when inserting the Pak. If
the connector at the bottom of the
Pak (see figure) has bent contact
pin(s), forcing the Pak could break
the pin(s) or damage the connector.

Press down gently on the front edge of the
Pak to ensure a good connection.

298
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Getting Started

Powering Up
The first step in getting started is powering up your 29B programmer. Use the following procedure.
1. Check Yo make sure the Pak’s sockets are empty. If a device is in a socket, remove it.

2. Check fo be sure the voliage selector is in the proper position. Plug the AC power cord into the
rear of the programmer and info a power receptacle.

3. Press the power switch at the back of the programmer fo the "ON” position (see figure).

PROGRAMMER
BACK PANEL/

7 ‘ ’ POWER SWITCH

POWER CORD CONNECTOR

When the programmer is powered up, it ‘automatically performs the selftest routine, which initializes
the programmer’s hardware and checks the scraich RAM, firmware and data RAM. While the selftest
is being performed, the programmer will display

SELF-TEST [7

The symbol at the right-most digit of the display is the “action symbol,” which “rotates” when the
programmer is performing an operation.

When the self-test has been successfully completed, the programmer will display

SYSTEM 29B VON

“N“ in the above display represents the 298's firmware version. For example, "V02" would denote
version two firmware. This number is useful when contacting Data I/O Support Personnel.

If an error message is displayed, check the error codes section of this manual.

16
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4 A

Sample Programming Section

The following steps describe how you would program a 2764 part using a master device (a part that
has been previously programmed and is used as a “master” to program other parts). This procedure
assumes that the programming data has already been created {using a development system) and
fransferred to the master device. For more details on device programming, see the programming
section of this manual.

1. Plug power cord into the programmer and into a power receptacle.
Make sure all the device sockets are empty.

2
3. Power-up the programmer.
4

Press | copy| |pevicE | ram START

fo prepare the programmer to transfer the master device data to the programmer’s data RAM.
The programmer will display

FAM A 00 PIN OO

5. Press | 7 9 3 3

the family/pinout code for the 2764 part. The programmer will then display
FAM 79 PIN A 33

6. Lift up the lever on the socket that
has an illuminated LED below it (see
figure). Line up pin 1 of the device
so that it is nearest the lever and
set the device info the socket. Press
down on the lever to lock the
aevice in piace.

SOCKET LEVER
LOCKED

Note

Orient LCC devices according fo the

drawing to the left of the LCC socket. LEVER

UNLOCKED
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\
7. Press START . The programmer will display
LOADING DEVICE [7
LOAD DONE XXXX
NOTE
"XXXX" is the sumcheck of the device. See step 11 for more information.
8. Lift up the socket lever and remove the master device from the socket. The master device data is
now fransferred fo RAM. The next part of the procedure transfers that data fo the blank device.
Q. Press | coey | | Ram | |DEVICE START fo prepare the programmer to transfer the data fo the blank
device. The programmer will display
FAM 79 PIN A 33
10. Line up pin 4 of the blank device so that it is nearest the lever and set the device info the socket.
Press down on the lever fo lock the device in place.
11. Press START . The programmer will display
TEST DEVICE 7
PROGRAM DEVICE [7
VERIFY DEVICE &
PRG DONE 01 XXXX
NOTE
"XXXX” in the above display represents the device’s sumcheck; the hexadecimal sum of all
the bytes in the device. The number displayed should match the sumcheck displayed
during step 7 of this procedure. "PRG DONE O1” means that 1 device has been
programmed.
12. Lift up the socket lever and remove the device from the socket. The device is now programmed.
13. To program another device, simply place it in the socket and press START.
J
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This section describes how to program, edit and verify data using the 29B programmer. Included in
this part of the manual is the following information:

T GENERAL OPERATIONAL NOTES—Explains common symibols and messages encountered during
programming operations. Read this subsection first, to familiarize yourself with the displays.

0 PROGRAMMING—Describes Copy operations, which transfer programming data from a source to
the 29B's RAM and then to either the blank device fo be programmed or the serial port.

0 EDIT OPERATIONS—Explains use of the editing function, which lets you access and change
programming data residing in the 29B's RAM, before that data is programmed into a device. You
may edit RAM data in three number bases: hexadecimal, octal or binary.

O VERIFY OPERATIONS—Describes how to verify data in two locations; for example, between a
programmed device and the data in RAM. A Verify checks that the information in both locations
is the same, thereby verifying the integrity of the data transfer.

Overview

Prior fo programming a device, you must first load (also referred to as copy or transfer) the
programmer’s RAM with data fo be programmed into a particular device. This data may be
fransferred to RAM from either the serial port, a “master” (previously programmed) device or may be
keyed in by hand. You can then transfer that data fo the socketed device,

After you transfer the data to the programmer’s RAM, you may make any needed corrections by
using the EDIT function. You may edit RAM data in any of three number bases: octal, hexadecimal or
binary. After data has been transferred, you may check that the data was transferred correctly by

R Os N

Besides the Program, Edit and Verity operations described above, this section includes some general
operating notes, which follow.

298

19




Programming

General Operational Notes

The following displays and notes are common to nearly all the Program/Verify procedures for the 29B.

The Action Symbol

A special character is displayed by Data IO programmers while an operation is being executed. This
character is called an action symbol, and appears in the right-most character position of the display.
For example, during power up, the programmer automatically performs a selftest routine. While this
fest is being executed, the programmer will display

SELF TEST 7

The “hand” of the action symbol rotates several times while an operation is taking place, to indicate
that the programmer is executing the operation.

Aborting an Operation

Most operations (except for a few special select functions) may be aborted by pressing one of the
four mode keys (COPY, VERIFY, SELECT or EDIT). If an operation is in progress when one of these keys is
pressed, the programmer will momeniarily display an abort message. The programmer will then
assume and display the mode selected. For example, if you abort an operation by pressing the
SELECT key, the programmer will display

FUNCTION ABORT
and then

SELECT CODE 5

Programming By-16 (16 bit) Devices

When the programmer is doing operations using normal 4- or 8-bit devices, the 298's RAM s A
configured to 128K x 8. For by-16 devices, the programmer’s RAM is reconfigured to 64K x 16. Because
word rather than byte addresses are used in this mode, only addresses 00000 thru OFFFF may be
accessed during a Program, Verify or Edit operation.
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Setting the Beginning Address for an Operation

Although setting the beginning address is an optional procedure, you may use it to make fransfers
when an operation requires use of only a partial amount of a device, RAM or a serial downloaded
file. When you have selected the source or destination of the data that you wish to transfer (oy

pressing the COPY, RAM or PORT key), the display will always prompt you for the specific address to

begin copying from or fo. For example, if you were copying master device data fo the programmer’s
RAM, you would press

COPY | |DEVICE

to Instruct the programmer to copy data from the master device. The programmer would then display
DEV A ADDR/SIZE

The prompt (A) preceding "ADDR” in the display means that you may change the beginning device
address to any address within the range of the device’s word limit. To change the beginning address,
simply key in the hexadecimal address that you want to start copying from. If the hex value that
appears in place of "ADDR" is correct, continue to the next step in the procedure. The default
address is 00000.

NOTE .
If you set the beginning address, you must also key in the biock size (see next paragraph).

298
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Setting the Block Size

You may set the size of the block of data you want to move in the same manner that you could
change the beginning address. Affer you have selected the source of the data you wish to fransfer
and have pressed the START key, the display will always prompt you for the size of the data block that
you wish to transfer. For example, if you were copying master device data fo the programmer’s RAM,
you would press

CoPY DEVICE START

The programmer would display
DEV ADDR s SIZE

The prompt ( o) preceding “SIZE” in the above display means that you may change the size of the
block of data you wish fo transfer. To change the block size, simply key in the hexadecimal number of
bytes that you want to transfer. If the hex value that appears in place of “SIZE” is correct, continue to
the next step in the procedure. Default value for block size is the device size for device-related
operations. For lfO transfers, default is 64K for 16-bit address formats; all of RAM for 17 bit or more
address formats.

NOTE

You may specify the block size without sefting the address.

Setting the Offset Address

When transferring data through the serial port, you may specify the offset address if you only want fo
copy a certain block of the data. For example, if you set the offset at 00100, port address 00100
would be copied to address 00000 in RAM.
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Keying in Family and Pinout Codes

NOTE

Some programming Paks skip the family/pinout display, and automatically select it for you.
Check your Pak manual.

Each device that Data IO equipment supports is represented by a hexadecimal two-digit famity
code and a two-digit pinout code. These codes identify the device to the programmer, to ensure that
the proper programming pulses are applied fo the part. When you are performing a Program or
Verify operation, the display will always prompt you fo enter this code. For example, if you were
programming RAM data info a blank device, you would press

COPY RAM DEVICE START

The programmer would then display

FAM A 00 PIN 00

You would then key in the two-digit family code and two-digit pinout code for the device being
programmed. Family and pinout codes are listed in the device table included with your Pak manual
or on the Data O wall chart.

CAUTION

Be sure you enter only those family/pinout codes listed in the device table. Invalid codes
may cause unpredictable results at the device socket, which may damage the device.
Data 1/O assumes no responsibility or liability for results produced by entry of illegal
family/pinout code combinations.

Sumcheck Dispiay

After the 29B has performed a Copy or Verify operation, a four-digit number is always displayed in
the right-most display positions. This hexadecimal number, called a sumcheck, is used to verify the
infegrity of a data transfer. For example, if you copy RAM data to the serial port, at the end of the
operation the programmer will display

OUTPUT DONE HHHH

~N

298

23



Programming

Programming

The following pages explain how fo fransfer programming data to RAM and transfer that RAM data to
the device to be programmed. A list of the programming operations is given below. The procedures
described here are for front panel operation. For programming operations using remote control, see
the remote control section of this manual.

Operation Description

Load RAM With Master Device* Data Used to transfer data from a master device fo the
programmer’s RAM.

Load RAM From Serial Port Transfers programming data from a remote system fo the
programmer’s RAM.

Program Device With RAM Data Copies the programming data from RAM to the device
installed in the programming module socket.

Block Move This operation moves a block of RAM data to another
location in RAM.

Output RAM Data to Serial Port Transfers the RAM data to a remote system via the serial
port.

* A master device is a previously-programmed device whose data is used as a “source” fo program
blank devices.

24
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Load RAM With Master Device Data
This operation transfers programming data from a master device to the programmer RAM. When the
data transfer is complete, the 298 calculates and displays the sumcheck (see step 8). Use the
following procedure fo load the 29B RAM with data from a master device using the programmer front
panel.
Procedure Keystroke 29B Displays
1. Select the copy operation. COPY COPY DATA FROM
2. Select the source of the data o be DEVICE DEV, ADDR/ SIZE
fransferred.
3. Accept or (optionally) change the START DEV ADDR x SIZE
device address to begin copying or
from (default is zero) andlor the size
of the block (in hex) to be X X X X START DEV  XXXXX/XXXXX
fransferred.
NOTE X X X X
To specify only block size, press
START and then key in the size.
4. Select the destination for the data. RAM CO DEV> RAM x ADDR
5. Accept or (optionally) change the START FAM A 00 PIN 00
begin RAM address. or
QXHX iixi"‘ ‘ix” START CO DEV> RAM A XXXXX
FAM A 00 PIN 00
1\ J
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( W
Load RAM With Master Device Data (continued)
Procedure Keystroke 29B Displays
6. Enfer the four hex-digit family/pinout X X
code combination for the device to FAM XX PIN A XX
be copied. Family/pinout codes
are listed in the device list included
with your programming Pak.
NOTE
If the installed programming Pak
does not require a family/pinout
code, the programmer
automatically skips this step.
. Insert and lock the master device START LOADING DEVICE [7
into the socket that has an
illuminated LED below it.
. When the operation is complete, LOAD DONE HHHH
the following display signals the NOTE
programmer’s readiness. If an error "UHHH” denotes the devi
code is displayed, check the error enores ine aevice
codes list. sumcheck, a four hexa-
decimal digit summation of
the data loaded. This
number should matfch the
number displayed when you
transferred this dafa to the
device originally.
. Remove the master device from the
socket. To repeat the load
operation from another device with
the same family and pinout codes,
return to step 7.
\. _J
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Load RAM From Serial Port*

To transfer data received at the serial port to the programmer RAM, use this operation. When transfer
is completed, the programmer calculates and displays the sumcheck of the transferred data and will
signal an error if it does not maich the one received with the data.

After sefting up the serial port and selecting the appropriate data franslation format (see remote
conirol section), use the following procedure to load the 29B RAM with incoming serial port data,
using front panel conirol.

Procedure Keystroke 29B Displays
1. Select the copy operation. CopY COPY DATA FROM
2. tsrglr?ge ;rrheed.source of the data fo be PORT PORA ADDR /SIZE
3. Accept or (optionally) change START POR  ADDR \SIZE

begin address offset and/or block
size. The block size should not
exceed 10000H. Default is the first X || X X X X START POR XXXXX/XXXXX
incoming address. :

NOTE X X X X X
To specify only the block size, just
press START and key in the size. If a
64K-addressable translator has
been selected, the block size
should not exceed I1OOOCH.

or

4, Select the destination for the data. | RaM CO POR> RAM A ADDR

*The displays shown here may differ slightly if you are using a tfranslator that can address over 64K bytes of data;
for example, Extended Tektronix Hexadecimal or HP64000.
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Load RAM From Serial Port (continued)

Procedure Keystroke 29B Displays

5. Accept or (optionally) change the START INPUT PORT 7
begin RAM address. The host system or

is now set up to download data to
the 29B. Data must be sent within X X X X X START INPUT DONE HHHH
25 seconds or an efror message e
will appear. To disable the 25 sumcheck
second timeout, use select function
FO (see select function section).

6. To repeat the load operation; press START
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Program Device With RAM Data

Before programming a device, the system automatically performs illegal bit tests and blank checks at
nominal VCC, fo verify the ability of the device to accept programming data. Data is then
programmed into the device in the socket one byte at a time. This continues until ali data bytes have
been programmed into the device. After programming is completed, the data in the device is
automatically compared (verified) with the RAM data to ensure correct programming.

Procedure Keystroke 29B Displays

1. Select the copy operation. coPY COPY DATA FROM

2. Select the source of the data to be RAM RAM A ADDR /SIZE
fransferred.

3. Accept or (optionally) change the START RAM  ADDR /\S/ZE
hex begin RAM address andfor or ‘
block size. Defaults are zero and
fhe word limit of the device. X X X X X START RAM XXXXX/XXXXX

NOTE
To specify only the block size, just X1 X X X X
press START and key in the size.

4. Select the destination for the data. DEVICE CO RAM> DEV A ADDR

5. Accept or (optionally) change the START FAM A 00 PIN 00
hex begin device address. or

X X X X X START
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Program Device With RAM Data (continued)
Procedure Keystroke 29B Displays
6. Enter the family/pinout code for the X X X FAM XX PIN A XX
device.
7. Insert and lock the blank device START TEST DEVICE /7
into the socket with the illuminated
LED below it. Execute the operation. PROGRAM DEVICE [1
VERIFY DEVICE g
8. When the operation is complete, PRG DONE 01 HHHH
this display will appear. The R ]
sumcheck should match the one number of sumcheck
displayed affer the load fo RAM correctly-
operation. If an error code is programmed
displayed, check the error codes devices
list,
9. Remove the programmed device
from the socket. To program
additional identical devices using
the data stored in RAM, return to
step 7.
/
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Block Move

A block move copies data in one block of RAM locations fo another block of RAM locations,
beginning at a defined address. Use the following front panel keyboard procedure o copy a block
of data from one location in RAM to another iocation in RAM:

Procedure Keystroke 298 Displays
1. Select the copy operation. COPY COPY DATA FROM
2. Select the source of the data to be RAM RAM, ADDR/SIZE
transferred.
3. Accept or (optionally) change the START RAM A DDR/\ SIZE
hex begin address and block size. or
Default vaiues are zero.
NOTE X X X X X START RAM XXXXX/XXXXX
To specify only the block size, just
press START and key in the size. X X X X X
4. Select the destination for the data RAM CO RAM> RAM A ADDR
fo be transferred.
5. Accept or (optionally) change the START BLOCK MOVE 7
hex destination address. BLOCK MOVE DONE

S ]
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Output To Serial Port*
To transfer data to the serial port from the programmer RAM, use this operation. When fransfer is
completed, the programmer calculates and displays the sumcheck of the fransferred data.
After setting up the serial port and selecting the appropriate data franslation format (see remote
control section), use the following procedure to transfer the data from the 29B RAM to the serial port
using front panel control.
Procedure Keystroke 29B Displays
1. Select the copy operation. COPY COPY DATA FROM
2. Select the source of the daia fo be RAM RAMA ADDR/SIZE
transferred.
3. Accept or (optionally) change START
begin RAM address andfor block RAM ADDR ,SIZE
size* * Defaults are 00000 and all of or
RAM. NOTE XL XX [ x s R AR XOOXXX/ XXXXX
To specify only the block size, just X X X X X
press START and key in the size.
4. Select the destination for the data. PORT CO RAM> POR A ADDR
5. Accept or optionally change the START QUTPUT PORT [
offset address. Execute the or OUTPUT DONE HHHH
operation. R
X X X X X START Sumcheck
6. To repeat the oufput operation, START
press
*The displays shown here may differ slightly if you are using a translator that can address over 64K bytes of data,
for example, Intel MCS86 or Motorola Exormax.
* *For by-16 devices, the block size displayed represents the number of 16-bit words that will be transferred. For
\ example, a block size of 8000 x 16 will output 64K. )
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Edit Operations

The following pages describe use of the programmer’s Edit function. Using the EDIT key, you may

(1) edit data in RAM before it is programmed info a device, and you may (2) observe and compare
device data with RAM data. You may edit data in the programmer’s RAM using any of three number
bases: hexadecimal, octal or binary. (Hexadecimal is the default value.) The number base is
determined by a select code (F5, F6 or F7). Check the select codes section for the key sequence to
enable a particular number base. When keying in data, you may only key in values allowed in that
number base. For example, if you were editing data using the octal base, you could only use keys 0

through 7.

NOTE

If you attempt to edit an address outside the range of the device, two asterisks will appear
in the 29B’s display (D**). When editing data for a by-16 (16-bit) device, four asterisks will
appear. The by-16 devices may only be edifed in the hexadecimal number base.

298 33



Programming

4 )
Editing Using A Hexadecimal Base
Use the following procedure to edit data in a RAM address using the hexadecimal number base:
Procedure Keystroke 29B Displays
1. Select the edit operation. EDIT EDIT ADDR A\HHHHH
2. Key in the hex RAM address to be H H H H START EDIT ADDR A HHHHH
edited” HHHHH DHH A RHH
3. Key in the hex data to be entered H H HHHHH DHH A RHH
at this RAM address”. Use the : —
REVIEW key fo clear RAM. address device  RAM
NOTE data data
The new data is displayed following
the /\R
. increments (+ 1) fo edit the
4, Press one of the following keys to START . !
increment (+1), or decrement (—1) next higher RAM Ioccn‘pn.
the edit address. Press EDIT to go to decrements {—1) fo edit
another RAM address. the next lower RAM location.
EDIT allows selection of ancther
RAM address for editing.
5. Press any other function (blue) key
(COPY, VERIFY, SELECT) to exit from
the EDIT operation.
*For by-16 (16-bit) devices, key in a 5-digit address and 4-digit data. HHHHH DDDD A RRR
A by-16 edit display looks like this: L | J L ! I [ 1
by-16 device RAM
address data data
word word
\_ _/
34
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Verify Operations

After the 29B has executed a Copy operation, you may check that the data was transferred correctly
from RAM fo the device or port by using the Verify operation. A Verify compares the RAM data with
the port or device data, io make sure they maich. The programmer aiways performs a two-pass verify
(low and high voltage). If the data does not match on a device-to-RAM verify, the programmer will
display the address location where the error occurs, and also indicate whether the high or low
voltage verify failed. A port verify that is unsuccessful will cause the programmer to display

1/0 VFY FAIL 52
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Verify RAM Data Against Serial Port Data
In addifion fo verifying against master device data, you may also use the verify operation fo ensure
that the information transferred through the serial port matches the RAM data. Use the following
procedure to verify that the RAM data is the same as the serial port data.
Procedure Keystroke 29B Displays
1. Select the verify operation. VERIFY VERIFY DATA FROM
2. Select the source of the data to be RAM RAM A ADDR / SIZE
verified.
3. Accept or (optionally) change the START RAM ADDR A S/IZE
begin address and/or block size of or
RAM,
NOTE XXX XX START RAM XXXXX/XXXXX
To specify only the block size, just
press START and key in the size . Xp X x| x| X
4. Select the source of the data fo be PORT VE RAM> POR A ADDR
verified against the RAM data.
5. Accept or optionally change the START VERIFY PORT Iz
port address to begin verifying or
from.
X X X X X START VE POR DONE HHHH
6. If the data in RAM does not match 1/0 VFY FAIL 52
the port data, the programmer will
display this message

N
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Verify RAM Data Against Device Data

Use the following front panel keyboard procedure to verify that the data in the 29B RAM is the same
as the data in the device. .

Procedure Keystroke 29B Displays
1. Select the verify operation. VERIFY VERIFY DATA FROM
2. \S/gll%cg‘ c;[.he source of the data to be RAM RAM A ADDR / SIZE
3. Accept or (optionally) change the START RAM ADDR/\ SIZE

begin RAM address andfor size of

the block of RAM. or

X X X X X START RAM XXXXX/XXXXX
X X X X X START
4. Select the source of the data to be
verified against RAM data. pEVIcE VE RAM> DEV A ADDR
5. Accept or (optionally) change START FAM A 00 PIN 00
begin device address. or

PO LR L™ | FAMA 00 PIN 00
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Verify RAM Data Against Device Data (continued)

Procedure Keystroke 29B Displays
6. Entfer the family/pinout code (see X X X FAM A XX PIN XX
the list included with your
programming Pak).
7. Insert and lock the device START VERIFY DEVICE Iz
into the appropriate socket.
Execute the operation. VE DEV DONE HHHH
8. To verify additional identical vN HHHH DHH RHH
devices using the data stored in e -
RAM return to step 7. Otherwise, verify fest address device RAM
remove the device from the socket. that failed daota  data
If the device does not verify, the (Mor2)
following displays will signal the
errors. (Display shown on the
second and third lines appears VN VERIFY FAIL
only when using a by-16 (16-bit) L
device)) Press START fo display the verify test
next address that did not verify. By-16 that failed
NOTE device (1 or?2)
displays

The LogicPak verify error message Is
different, Refer to the LogicPak
manual for the error message
format.

HHHHH DDDD/RRRR
1 11 |

T
address device RAM
data data

\
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This section of the manual contains the following information:
0 SYSTEM SETUP—Explains how to set up the 29B for remote control operation. Includes information
on setting the baud rate, parity and stop bits, setting up the RS232 serial port and the optional
paper tape reader.
O COMPUTER REMCTE CONTROL (CRC) OPERATION—Describes operation of the 29B under CRC.
Includes a complete command summary.
O SYSTEM REMOTE CONTROL (SRC) OPERATION—Describes operation of the 29B under SRC. Includes
key sequences required to execute programming operations while in SRC mode.
O DATA TRANSLATION FORMATS—Defines the data translation formats compatible with the 298,
Includes a complete list of all the formats, with examples of each.
O 29B/HANDLER INTERFACE—Describes use of the 29B with an IC handler. Includes handler port pin
assignments and fiming diagrams.
J
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System Setup

This section explains how to set up your 29B programmer for serial /O operation. Included is
information on setting baud rate, parity and stop bits, and RS232 connector pin assignments.

Transferring to and From Remote Control Mode

You may transfer control of the 29B fo a terminal by using hexadecimal codes F1 or FB Code F1
enables Computer Remote Control (CRC) and code FB enables System Remote Control (SRC). The key
sequences are listed in the Select Functions section of the manual.

When all terminal operations have been completed, you may return system control to the 298 by
using another hexadecimal code.

CRC:To exit CRC via the 29B's keyboard, press any of the four mode keys (COPY, VERIFY, SELECT
or EDIT). To exit using the tferminal’s keyboard, press Z(CR) fo exit. If the “-” (underscore)
command has been executed, use Z(CR), remove and reinstall the Pak and then either
restart or power down.

SRC: To exit SRC, press any of the 29B's four front panel keyboard mode keys (COPY, VERIFY,
SELECT or EDIT); however, the port remains enabled until the programmer is powered down.
Sefting Parameters

Before the 29B can operate with another system, three parameters must be set: parity, stop bits and
the baud rate. These parameters must be the same for both systems.

~N
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Baud Rate
To set the baud rate, refer fo the figure and follow this procedure:
1. locate the baud rate rotary switch on the programmer’s rear panel.
2. locate the desired baud rate on the chart in the figure and the switch position required for that
baud rate,
3. With a flat-blade screwdriver, turn the switch fo the numbered switch position that corresponds fo
your desired baud rate,
BAUD SWITCH
RATE POSITION
50 0
75 1
110 2
134.5 3
180 4
300 5
600 o)
1200 7
PROGRAMMER 1800 8
BACK PANEL 2000 9
k5232 2400 10 or A
3600 11 or B
SERIAL PORT
CONNECTOR 4800 12 or C
BAUD RATE SWITCH 7200 13 or D
9600 14 or E
40.20C *Eort
\. _/
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Parity and Stop Bits

To set parity and stop bits, refer to the figure and follow this procedure:

CAUTION

Make sure that all device(s) have been removed from the Pak socket(s) before removing
the Pak or turning off the programmer. Voltage fransients caused by removing the Pak
could damage the device(s).

1. Turn off the programmer.
2. Remove the Pak from the programmer (see the Getting Started section).

3. Access the confroller board's status switch (U53) through the cut-out in the lower right corner of the
protective shield.

] PARITY (OFF-ODD, ON-EVEN)
M

1 (——F—72| PARNY (OFF, ON)

)

1 O 0O (——2—3| sToP BITs (OFF-2, ON-1)

10 ﬁ &:4 POWER ON IN CRC

— | (OFF-NORMAL ON-CRC

—J | 3 ’

STATUS SWITCH U53

4. Flip the switches fo the desired settings; the figure shows the switch positions set by the factory.
5. Reinstall the programming Pak and turn on the programmer.

NOTE

You may override the parity and stop bit settings by using CRC commands D E, N, J or K
Check the I/0O commands portion of the CRC Command Summary Table.
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Serial Port Hookup
Cabling

To connect the 29B to other instfruments, you must use the serial interface connector pin assignment
listed in the table. Any computer or any other peripheral device that interfaces to the 298 serial port
must allow for duplex operation consistent with the 29B programmer’s remote control software. System
Remote Control (SRC) and Computer Remote Control (CRC) are half duplex. The figure shows sample
interconnections to the serial interface for half/full duplex with handshake and without handshake
and the current loop connection for full duplex and half duplex. See the baud rate switch illustration
for the location of the RS232 serial port connector.

The 5-wire handshake inferconnection may be used to download data at any supported baud rate,
when using a host system that recognizes the 5-wire protocol. The 5-wire handshake and control
codes 1 or 2 must be used when transmitting formats 10, 11 or 89 at 9600 baud.

NOTE
To reduce electromagnetic inferference (EMI), we recommend using a shielded cable-

\
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Pin No.

Signal Mnemonic

Serial Interface Connector Pin Assignment

Description

10
1
12
13

1419
20

21

22

23
24-25

Ground

Send Data
Receive Data
Request To Send

Clear to Send*

Data Set Ready
Signal Ground

Carrier Detect*®

+24 Vdc
20 mA Send

20 mA Receive
Detect 20 mA

Data Ready

+5 Vdc
-5 Vdc

In the RS232 environment, this line is common for the -12V and provides
a safety ground connection to the R$232-compatible ferminal. In the TTY
environment, the -12V VDC signal line provides the signal return for a
TTY terminal.

Transmits data at R$232 voltage levels (+12V and -5V.)
Accepts data at RS232 voltage levels.

This line is normally held high by the programmer. It goes low to inhibit
data transmission from a remote source.

A high level on this line allows the programmer to transfer data. A low
level inhibits data transfer.

Connected by infernal jumper fo Data Ready (pin 20.)

This line provides a common signal connection to the RS232 remote
source.

This line is positive when modem detects a carrier signal. This line is
sampled by the programmer if used.

Available for external use if required (500 mA maximum).
Not used.

Transmits data using active 20 mA current loop.

Accepts dafa using active 20 mA current loop.

Receive Data on pin 12 is internally converted o RS232 levels. Output on
pin 43 should be jumpered externally to Receive Data, pin 3.

Not used.

Connected by internal jumper to Data Set Ready, pin 6. A high level on
this line from the RS232 data terminal indicates that the data terminal is
ready.

Not used.
Available for external use if required (200 mA maximum).
Available for external use if required (200 mA maximum).
Not used

*Pins 5 and 8 have internal pull-ups and need no connection if unused.
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RS232 Connection

PROGRAMMER TERMINAL

GROUND | 1 [ ( ) | GROUND

1
T
i
SEND DATA | 2 x () | SEND DATA

i

RECEIVE DATA | 3 1 () | RECEIVE DATA
1
1

REQUEST TO SEND | 4 :>:C () | REQUEST TO SEND

1
CLEARTOSEND | 5 () | CLEAR TO SEND

SIGNAL GROUND | 7

() | SIGNAL GROUND

Half/Full Duplex, With Handshake

PROGRAMMER TERMINAL
GROUND | 1 : \:, ( ) | GROUND
SEND DATA | 2 f i ( ) | SEND DATA
RECEIVE DATA | 3 :E’:>EC { ) | RECEIVE DATA
SIGNAL GROUND | 7 :\ﬁ /: { ) | SIGNAL GROUND

Half/Full Duplex, Without Handshake

NOTES
I. All signals are named with respect to the originating unit.
2. All undesignated pins are fo be left open.

3. For applications that do not require handshaking, the
programmer’s clear fo send line is pulled up internally.

4. Host system’s pin numbers may differ.

20 mA Current Loop Connection

PROGRAMMER Y
I' \\
GROUND | 1 [.: ;
1 1
¥ 1
SIGNAL GROUND | 7 |+— 0
1 ]
1 L}
RECEIVE DATA | 3 ++—1
1
1
20 MASEND | 11 | +) |
1
]
20 mA RECEIVE | 12 |- (+)
]
1
20 mA DETECT | 13 |
\\_,/
Full Duplex
PROGRAMMER Y
B
GROUND | 1 : :
t ]
SIGNAL GROUND | 7 |—+— 3
1 1
1 1
RECEIVEDATA | 3 [— 1 %
1 1
20 mA SEND | 11 : :E (+)
] 1
20 mA RECEIVE | 12 E i 3 _]
1 1
20 mA DETECT | 43 _-'L E
1 1
1 1
1 + (+)
\\’/
Half Duplex
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Hooking up a Serial Paper Tape Reader
A Data /O Serial Paper Tape Reader (950-1950) can be connected to your programmer. A direct
connection to the programmer’s serial port is made using the existing serial paper tape reader
cable. It will connect according to the specifications in the figure. Set the baud rate at 2400. Two
operations are possible using the serial paper tape reader: load RAM from the serial port and verify
RAM from the serial port. See the programming section for the keyboard sequences fo execute these
operations.
SERIAL PAPER
TAPE READER
PROGRAMMER (950-1950)
GROUND | 1 1 | GROUND
RECEIVE DATA | 3 3 | SEND DATA
REQUEST TO SEND | 4 4 | CLEAR TO SEND
SIGNAL GROUND | 7 7 | SIGNAL GROUND
+24vde | 9 9 | +24vde
+5vde | 22 22 | +5Vvdc
-5Vdc | 23 23 | -5Vvdc
NOTE
All undesignated pins are to be left open.
\ ,

46 298



Remote Control

~ )

Computer Remote Control
Overview

Computer Remote Control (CRC) is designed to enable you fo control the 29B Programmer by a user’s
computer. Linked directly to the programmer, the computer generates and sends commands to the
programmer, determines variables for setting programming parameters (where needed), and reacts
to information returned to it from the programmer. While these commands may be sent by an
operator at a terminal, the commands and syntax described in this manual were designed to be
easily incorporated info a computer program.

The figure below illustrates the basic components of the 29B under computer remote control (CRC).
For interactive programs, the computer can both send messages o be displayed on the 29B, and
can read keystrokes from the 29B's keyboard. The user must provide application software which will
allow his computer to issue CRC commands and to interpret CRC responses.

DIRECT
LINK

TERMINAL

PROGRAM
VERIFY

R e

LOAD

—_—

PROM PROGRAMMER

DIRECT
LINK
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Response Characters
The programmer sends a response character to the computer after every command; the table below
summarizes these characters, A “>" symbol for a response means that the command was
successfully executed. Whenever an error occurs, the 29B will send an F to the computer. The
computer or the operator can respond by interrogating the programmer with the X or F command.
The X command causes the programmer to send the computer a complete list of the last 16 error
codes that have occured. The F command codes all errors into a 32-bit error status word. A
description of the error status word follows the CRC command description list.
Character Name Description

> Prompt Sent on entering remote control, after an ESCAPE or BREAK key
has halted a command, or after a command has been
successfully executed. The programmer then fransmits a
carriage return.

F Fail Informs the computer that the programmer has failed fo
execufe the last command entered. The programmer then
fransmits a carriage return.

? Question Informs the computer that the programmer does not understand
a command or the command was invalid. The programmer
then fransmits a carriage return.

\. J
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CRC Command Summary
ASCII Command ASCII Command
Character Description Character Description
CR Execute command K Set 2 stop bits
BREAK Abort binary fransfer L Lload from device
ESCAPE Abort HH M Select record size
H @ Binning control (IC handler use N Select no parity
only) O Output
% Handler start (IC handler use P Program
only) Q Swap nibbles
HHHHH Set begin device address R Respond device
HHHHH ; Set block limit S Sumcheck RAM
HHHHH < Set begin RAM address T lllegal bit test
= Disable timeout HH U Set nulls
HHHHH > Shuffle RAM data Vv Verify
HHHHH ? Split RAM data HHHHH W Set address offset
HHHH @ Select family/pinout code for X Error code inquiry
device Y Parity error
HH A Select data translation format Z Escape remote control
B Blank device test [ Family/pinout inquiry
C input compare \ RAM-RAM block move
D Select odd parity HH ] Select function (see select functions
E Select even parity section for list)
F Error status inquiry AN Clear all RAM
G Software configuration - Send ASCIl character to computer
H(letter H) No operation Send ASCIl characters to 29B’s
| Input display
J Set 1 stop bit
“@See 29B/Handler discussion at end of this section.
NOTE
Other than the CRC No Operation command (which is the letter "H” on the keyboard),
all "H” characters in the table denofe a hexadecimal value to be keyed in.
\ J
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Description of CRC Commands

A description of all the CRC commands is given in the following table. The commands are divided
into six categories, shown in bold type. Handler commands are used only when an optional Handler
is used with the 29B. The following abbreviations are used in the response column of the table to

indicate the terminal’s display.

> Prompt character on terminal display
CRLF Carriage return followed by a line feed
HHHH Data, expressed in hexadecimal

CRC Command Descriptions

Command Name Response Description

CONTROL COMMANDS

RETURN Execute.

ESCAPE > CRLF Abort.

BREAK >CRLF Abort binary fransfer.

UTILITY COMMANDS

G(CR) Software Configuration HHHH > CRLF Sends a 4-digit hex number
configuration representing
the software revision of the
programmer,

HHHHH < (CR) Set Begin RAM >CRLF Defines the first RAM
address for data transfers.
Default is 00000.

HHHHH ;(CR) Set Block >CRLF Sets the number of bytes to

be transferred or
programmed. Default is the
device size or the RAM limit
less the begin RAM
address. Must be set for a
RAM-RAM block move.

N
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Command

Name

Response

Description

UTILITY COMMANDS (confinued)

HHHHH :(CR)

HH J(CR)

S(CR)

FICR)

X(CR)

H(CR)

I
LiNrily

—(CR)
29B Keystroke

CR)
29B Display (CR)

Set Begin Device Address

Select Function

Sumcheck

Error Status Inquiry

Error Code Inquiry

No Operation

Send ASCIl Characters

Receive ASCIl Characters

>CRLF

>CRLF

HHHH > CRLF

HHHHHHHH > CRLF

HHHH > CRLF

>CRLF

Ao
iNU T

Sefs the first device address
fo be programmed or the
RAM destination address in
a RAM-RAM block move.
Default is 00000.

Accesses the external select
codes (HH) in the extended
software of some
programming Paks.

Calculates the sumcheck of
the RAM data from the
beginning RAM pointer up
to the word limit of the
selected device.

Returns a 32-bit word that
codes the accumulated
errors (see description
following this table).

Outputs the error ccdes
stored in the scratch-RAM.

No-op command that returns
a prompt character (>).

Mad rmn ~mmdenl ~% bk a OON dLa
NT Il 0 Wittt Wi 01T 270 i

the front panel.

Allow computer to
recognize the 298’
keyboard entries and
manipulate the
programmer’s display. See
description following this
table,

N
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Command

Name

Response

Description

DEVICE COMMANDS
TICR)

B(CR)

(CR)

FFPP @(CR)

RICR)

LICR)

P(CR)

V(CR)

llegal-Bit Test

Blank Check

Family and Pinout

Select Family

Respond

load

Program

Verify

>CRLF

>CRLF

FFPP> CRLF

>CRLF

AAAA/B/C>CRLF

>CRLF

>CRLF

>CRLF

Test for an illegal bit in the
device.

Checks that no bits are
programmed in the device.

Sends a 4-digit hex code
(FFPP) representing the
Family and Pinout Code.
Sends F when the code is
not required.

Selects the 2-digit hex
Family code (FF) and the
2-digit hex Pinout code (PP)
required to program a
particular device.

Indicates the device status.
Outputs AAA(AYBIC where:
AAA or AAAA = the device
word limit, B = the word
size, and C = VOL
{(1YVOH(0) status.

load the device data info
the RAM.

Program the RAM data into
the device.

Verify the device data
against the RAM data.

N
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Command

Name

Response

Description

11O COMMANDS
D(CR)

E(CR)

N(CR)

JICR)

KICR)

CFF A(CR)

HH M(CR)

HH U(CR)

Select Odd Parity
Select Even Parity
Select No Parity
Set 1 Stop Bit

Set 2 Stop Bits

Seiect Transiation Format

Select Record Size

Set Nuills

>CRLF

>CRLF

>CRLF

>CRLF

>CRLF

>CRLF

>CRLF

>CRLF

Sets odd parity. Default is
the parity switch setting.

Sets even parity. Default is
the parity switch setting.

Sets no parity. Default is the
parity switch setting.

Sets 1 stop bit. Default is the
stop-bit switch setting.

Sets 2 stop bits. Default is
the stop-bit switch setting.

Defines the instrument
control code (C)* and data
franslation format (FF) for 1O
data transfers. Default is
instrument control code
zero (0) and MOS
Technology Format (#81).

Defines (HH) the output
record size. Default is 16
bytes per record (8 bytes
per record in the Fairchild
Fairbug format).

Defines (HH) the number of
nulls output after the
carriage returns and
enables the line feeds.
Default is FF (no nulls) and
no line feeds.

*See the data translation formats discussion in this section of the manual for details on the instrument

control code.
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Command Name Response Description

/1O COMMANDS (continued)

HHHHH W(CR) Set Address Offset >CRLF Defines the offset address
on output and the value
subtracted on input. Default
is 0O on output or the first
incoming address on input.

=(CR) Disable Timeout >CRLF Disables the 25-second 11O
timeout. Restored only at
power-on.

I(CR) Input > CRLF@ Input data from the source
fo the RAM.

O(CR) Output > CRLF@ Outputs data from the RAM
to the computer.

C(CR) Compare > CRLF@ Compares the RAM data
with the data sent from the
computer.

Y(CR) Parity Error HHHH > CRLF Responds with the hex

@ Response occurs after data transmission with the proper termination.

number of parity errors
since: the last Y command,
power on, or parity
command (D. E, or N).
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Command Name Response Description

EDITING COMMANDS

Q(CR) Swap Nibbles > CRLF Exchanges the high- and
low-order halves of every
word in the RAM.

\(CR) RAM-RAM Block Move >CRLF Initiates a data block
fransfer from one RAM
location to another. Begin
RAM address, block size,
and begin device address
must be set first.

HHHHH ?(CR) Split RAM Data >CRLF Used for 16-bit
microprocessor data. Splits
the even- and odd-
numbered bytes into two
blocks, separated by a
center point, HHHH, which
must be a power of 2
between 0 and the RAM
midpoint. Default is the RAM
midpoint.

HHHHH > Shuffle RAM Data >CRLF Used for 16-bit microprocessor
data. Merges the block above
center point HHHHH with
the block below. The center
NOINt must be ot nower of 2
between 0 and the RAM
midpoint. Default is the RAM
midpoint.

A Clear All RAM >CRLF Clears the programmers
data RAM to all zeroes.

T NI e DM % stom o

,,n_m__.,
\.
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CRC Interactive Commands

Two CRC commands allow the programmer’s display and keyboard to be used as a terminal while in
CRC mode. The computer can prompt the user via the 29B's display, then read back the user’s keyed-
in response.

The __ Command

The __ (underscore) command allows the terminal to recognize the 298B's front panel keystrokes. Each
key on the 298 sends a corresponding ASCIl code, listed in the following fable.

NOTE

If this command has been executed, you cannot exit CRC by striking one of the 298
function keys. To exit, either (1) press the "Z” key on the ferminal’s keyboard, followed by a
carriage return; or (2) remove and reinstall the Pak or (3) power down.

29B Key Pressed Corresponding ASCIlI Code Sent

0-9 0-9

A-F A-F

RAM RA

PORT PO

DEVICE DE

COPY CO

VERIFY VE

SELECT SE

EDIT ED

START ST

REVIEW RE

No key pressed Prompt only (>)
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The * Command

The \ (back apostrophe) command allows you to transmit ASCII characters to the 298's display. The
valid ASCIl codes and their corresponding hexadecimal codes are shown in the following fable.

Hex Code Transmitted ASCIl Code Displayed on the 298
30H through 39H 0-9
41H through 5AH AZ
20H Space
21H through 28H Action symbol
29H =
2AH *
2BH +
2CH " (apostrophe)
2DH — (hyphen)
2EH . (period)
2FH
3AH — (short hyphen)
3BH all display segments lit
3CH Va
3DH =
3EH AN
3FH ?
40H @
5BH <
5CH \
07H beeper®

@ This code may be sent along with a message, and does not represent a display character. If this code is sent by itself, it will
simply cause the 29B’s beeper to sound briefly.
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Error Status Word
After executing the CRC “F* command, a 32-bit error status word will be sent to the computer (or
terminal). The error status word format is shown in the following table. The fable shows that the eight-
character word is broken into four two-character groups. The first two-character group defines receive
errors, the second group defines programming errors, the third group defines 1/O errors and the last
group defines RAM errors. Each two character group contains a maximum of eight bits, with each bit
representing the presence of the defined error or error type. Multiple errors within a character do
occur: therefore, if all four bits within the character are used and present, the transmitted character
would be E while if there were no errors present for that character, zero would be transmitted.
Bit
Type of Error Number  Value Description
RECEIVE ERRORS 31 8 ANY ERROR. If the word contains any errors, the
most significant bit (bit 31} will Be high '
30 4 Not used
29 2 Not used
28 1 Not used
27 8 Not used
26 4 Serial-overrun error (42)
25 2 Serial-framing error (41, 43)
24 1 Buffer overflow, ie., >15 characters (48)
PROGRAMMING ERRORS 23 8 Any device-related error
22 4 Start line not set high (26)
21 2 Blocksize + begin device address exceeds
device address
20 1 Composite DAC error
19 8 Device not blank (20)
18 4 llegal bit (21)
17 2 Nonverify (23, 24, 29)
16 1 Incomplete programming, or no programming
module (22, 25, 30-39)
1\ W,
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Bit
Type of Error

Number Value

Description

RAM ERRORS

[/O ERRORS 16

14
13
12
11
10

(S0 N o O

O=>NWwh

8 — the word contains error information
0 — no receive errors

~ AN

8 — device is not blank (error 20)
0 — no input errors
0 — no input errors

8 — RAM error (error 62, and possibly 64 and 66)
1 — RAM end is not on 1K boundary (error 62)

Vmedm A v

.0 o [ W PR ~
R S 5 N R S A A R R A

4 = Start line not set high (error 26)

N I~ 0o N Ao =>2NMO®

=N A 0>

I/O error (46, 50, 58, 59, 94, 95 or any |/O error)
Not used

Not used

Compare error (52)

Sumcheck error (82)

Record-count error, MOS Technology (93)
Address-check error, Signetics and Tek Hex (92)
Record-type error, Intel Intellec 8/MDS (94)

Address error, ie.,>word limit (27, 28, 51, 56, 57, 95)
Data not hexadecimal (84, 85, 91)

Insufficient data received, ASCIl-Hex and Octal (54)

RAM-hardware error (64, 66 or any RAM error)
Not used

Blocksize + begin RAM address exceeds RAM
address limit (27)

Invalid center point for split or shuffle

lllegal split or shuffle

No RAM or insufficient RAM resident (61)

RAM write error, or program-memory failure (63)
RAM end not on 4K boundary (62, 69)

EXAMPLE: What errors are indicated in this error status word: 80C80084

NOTES
1. The numbers in parentheses are 298
gor ccass deflned in the srror

codes section.

2. An error can cause as many as 3 bits
to be high: the bit which represents
the error; the most significant bit of
the 8-bit word in which the error bit
occurs, and bit 31

3. Affer being read, the error-status
word resets to zeros.

N
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System Remote Control

The programmer’s System Remote Control (SRC) capability allows you control of the programmer’s
operation from a terminal. Once the controlling terminal has been properly interfaced to the
programmer, select function FB (Port Enalble) must be entered from the 29B's keyboard to enable SRC,

Command Protocol

The syntax for SRC is similar to that of the 29B’s front panel operations. When keying in commands
from a terminal, the programmer recognizes the first two characters of each word (except REVIEW), as
shown in the following SRC table.

NOTE
The format Menu can aiso be displayed by entering FO(CR).

Command Entry in SRC

29B Keyboard Command Remote Control Command

Copy CO(SP)
Verify VE(SP)
Select SE(SP)

Edit ED(SP

Device DE(SP)

RAM RA(SP)
Port PO(SP)
Review /

. i,
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The space bar (denoted by the lefters (SP) as shown in the table) is used affer the command as a
delimiter, setting the boundaries for that command. The programmer will not define the characters
input until the space bar is entered. And, since the programmer only recognizes the first two
characters of the command, some variations are possible. For example: the command COPY from
DEVICE (XXXXX = Device Address, YYYYY = Size) to RAM (ZZZZZ = RAM Address) can be writfen with
the same result in either of the following ways:

CO(SP)DE(SPIXXXXX(SPIYYYYY(SPITO(SP)RA(SP)ZZZZZ(CR)
or
COPY(SP)DEVICE(SP)XXXXX(SP)YYYYY(SP)TO(SP)IRAM(SP)ZZZZZ(CR)

NOTE
The word "TO” must be keyed in before the destination when entering commands with SRC.

When enfering data on the ferminal, the slash (/) is used in place of the REVIEW key. When pressed, it
causes the previous character(s), prior fo a space bar entry, fo be ignored. The characters are still
dispiayed on the screen; however, all enfries back to the previous space bar are ignored and the
operator can enter the replacement characters.

You may enter SRC commands in two ways: direct or interactive. Direct entry uses the format shown in
the above example. Entry of the device address, size and RAM address is optional. The inferactive
method streamlines the entries required. When a command is keyed in, the terminal’s display is
similar fo that of the programmer. For example, if you key in CO(CR), the ferminal will display

COPY DATA FROM. The SRC command key sequences are shown on the following pages. Both the
29B’s and the terminal’s displays are shown.

NOTE
Just as with 29B front panel control, you can change the beginning address, block size
and the destination address if needed. Read the general operating notes at the beginning
of the nrogromming cectinn for more informotion If vour sef o haginning address vot myist
also set the block size. Default for the beginning address is OOOOOQO.
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Load RAM With Master Device Data

Use the following procedure to transfer programming data from a master device to the 29B's RAM.

29B (1st line)
Procedure Terminal Key Sequence Terminal Display (2nd line)

1, Select the copy operation. c |l 0 |CR COPY DATA FROM
COPY DATA FROM>

2. Select the source for the data D E || CR DEV, ADDR SIZE
fransfer.
DEV  ADDR, SIZE>

3. Accept or (optionally) change the T 0 | |spacE CO DEV> RAM ADDR
beginning device address and
block size to copy. Default is 00000. R A || CR CO DEV> RAM ADDR>

or

Y Y Y Y Y SPACE
R A || CR
4. Accept or (optionally) change the CR FAM A 00 PIN 00
beginning RAM address. Default is
00000. or FAM 00 PIN 00>

NOTE
If the programming Pak installed does not require entry of a family/pinout code, the 298 skips fo the
display shown in step 5.

62 298



Remote Control

a )

Load RAM With Master Device Data (Continued)

29B (1st line)

Procediire Terminal Key Sequence Terminal Display (2nd line)

5. Accept (or if display is wrong), key CR LOAD DEVICE

in the 4-digit family/pinout code for

the device (check the device list or LOAD DEVICE>

received with your programming F ; b > R

Pak).
6. Insert the master device info the CR ‘"LOADING DEVICE [7

k i illuminated LED
g)eclzoati\?nfh the illuminate ' LOAD DONE HHHH
' [

|
sumcheck of
data transferred

carriage return

?LOAD DONE HHHH>
l_r_J

sumcheck of
data transferred

7. Remove the master device. To
repeat the operation, return to
step 6.

'298 Display
k “Terminal Display
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Program a Device With RAM Data
Use this procedure to fransfer RAM data to a blank device fo be programmed, using SRC operation.
29B (1st line)
Procedure Terminal Key Sequence Terminal Display (2nd line)
1. Select the copy operation. c 0 || CR COPY DATA FROM
COPY DATA FROM>

2. Select the source of the data R A || CR RAM  ADDR SIZE

o be copied.

RAM ADDR, SIZE>

3. Accept or (optionally) change the T 0 | |SPace CO RAM> DEV A ADDR

beginning device address and

block size to transfer. Default is D E CR CO RAM> DEVV ADDR>

0000o0.

or
X X X |,
Y Y Y SPACE
T 0 SPACE
D E CR
\ J
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Program a Device With RAM Data (Continued)

29B (1st line)

Procedure Terminai Key Sequence  Terminal Display (2nd line)
4. Accept or (optionally) change the CR FAM A 00 PIN 00
address o begin transferring to.
Default is the first device address, or FAM 00 PIN 00>
00000. 1 z l z z z z || cr
NOTE

If you are using a programming Pak that does not require entry of a family/pinout code, the 298
skips to the display shown in step &.

5. Accept, or if display is incorrect, key CR PROGRAM DEVICE
in the 4-digit family/pinout code for
the device you are programming or PROGRAM DEVICE>
(check the device list included with
the Pak). F F P P || CR
6. Insert the blank device into the CR '"TEST DEVICE Iz
socket with the illuminated LED 1
below it. 1P,‘?OG,‘?AM DEVICE [7
VERIFY DEVICE 7
NOTE '"PRG DONE NN HHHH
"NN” in the displays represents the sumcheck of T
~umber of dovices programmed data fransferred
since power-up. carriage return

*PRG DONE NN HHHH>

sumcheck of
data transferred

7. Remove the programmed device.
To program another, return fo step 6. 1298 Display
2Terminal Display
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Load RAM From the Serial Port

Use the following key sequence to transfer data through the serial port to the 298’s RAM, using SRC
operation.

29B (1st line)
Procedure Terminal Key Sequence Terminal Display (2nd line)

1. Set up the serial port according to
the instructions given at the
beginning of this section.

2. Select the appropriate data
franslation format (listed in the
following subsection) and enable
that format using setect code B3
(see select functions section for
exact key sequence).

3. Select the copy operation. c 0 CR COPY DATA FROM
COPY DATA FROM>

4. Select the source of the data Pl O || CR PORA ADDR SIZE
to be copied.
POR ADDR, SIZE>
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Load RAM From the Serial Port (Continued)

29B (1st line)

Procedure Terminal Key Sequence Terminal Display (2nd line)
5. Accept or (optionally) change the T 0 | |sPace CO POR> RAM  ADDR
beginning port address and size of
the block to copy. Default is 00000. R A || CR CO POR> RAM ADDR>
NOTE or
When the family/pinout code for a
by-16 (16-bit) device has been X X X X X
selected, the port block size is in ’
terms of 16-bit data. A hex block v Y Y v v |[soace
size of 100 (by-16) will load 200
bytes of dofa.
T 0 SPACE R A CR
6. Accept or (opfionally) change the CR "INPUT PORT 7
beginning RAM address to transfer
the data to. Default is 00000. or "INPUT DONE HHHH
Instruct the host system to send the L
data file. If the timeout is not turned z z z z Z || CR sumcheck of
off (select function F9), the file must data fransferred
be sent within 25 seconds or an carriage refurn
error message will be displayed. 2 INPUT DONE HHHHA
%_i
sumcheck of
data fransferred
1298 Display
K Zlerminal Display )

298 67



Remote Control

Output RAM Data to the Serial Port

Use the following procedure to output data through the serial port, using SRC operation.

29B (1st line)
Procedure Terminal Key Sequence Terminal Display (2nd line)

1. Set up the serial port using the
procedures described in the first
part of this section.

2. Select the appropriate data
franslation format from the list in the
following subsection. Enable that
format using select code B3 (see
the select functions section of the
manual for the key sequence).

3. Select the copy operation. C 0 CR COPY DATA FROM
COPY DATA FROM>

4. Select the source of the data ROII A || CR RAMAa ADDR SIZE
o be copied.
RAM ADDR, SIZE>
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r
Output RAM Data to the Serial Port (Continued)
29B (1st line)
Procedure Terminal Key Sequence  Terminal Display (2nd line)
5. Accept or (optionally) change the T 0 | |space CO RAM> PORA ADDR
beginning RAM address and block
size. Default is 00000. P 0 || CR CO RAM> POR ADDR>
NOTE or
When the family/pinout code for a
by-16 (16-bit) device has been X X X
selected, the port block size is in )
terms of 16-bit dafa. A hex block Y Y Y SPACE
size of 100 (by-16) will load 200
byfes of data. I o |lspace R
6. Accept or (optionally) change the CR "OUTPUT PORT &)
first port address to begin copying )
fo. Default is 00000 or OUTPUT DONE HHHH
z z Z CR sumcheck of
data transferred
formatted data file scrolls
through on display; then
*OUTPUT DONE HHHH
l_T___J
sumcheck of
data transferred
1298 Display
2Terminal Display
\_ W,
298
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7

Block Move

Use the following procedure to move data from one block fo another in RAM, using SRC operation.

29B (4st line)
Procedure Terminal Key Sequence Terminal Display (2nd line)
1. Select the copy operation. c || 0 |CR COPY DATA FROM
COPY DATA FROM>
2. Select the source of the data R A || CR RAM A ADDR SIZE
o be copied.
RAM  ADDR, SIZE>
3. Accepft or (optionally) change the T 0 | |space CO RAM> RAMA ADDR
beginning RAM address and size of
the block to copy. Default is 00000. R A || CR CO RAM> RAM ADDR>
or
X X X ,
Y Y Y SPACE

T 0 | [SPACE

CR

4, Accept or (optionally) change the

first address in RAM to which the
block will be moved. Default is 00000.

CR

or

CR

"BLOCK MOVE g
'BLOCK MOVE DONE

terminal shows no change

298 Display

~
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Verify RAM Data Against Device Data
Use the following procedure 1o verify that the data in the 29B's RAM is the same as that in the device,
using SRC operation.
29B (4st line)
Procedure Terminal Key Sequence Terminal Display (2nd line)
1. Select the verify operation. v E || CR VERIFY DATA FROM
VERIFY DATA FROM>
2. Select the source of the data D E || CR DEV A ADDR/SIZE
to be verified.
DEV ADDR, SIZE>
3. Accept or (optionally) change the T 0 | |SPACE VE DEV> RAMA ADDR
beginning address and size of the
block to verify. Default is 00000. R A || cR VE DEV> RAM ADDR>
or
X X X X X ||,
Y Y Y Y Y ||space
T 0 SPACE R A CR
§
H
]
t
!
!
\. J

298
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Verify RAM Data Against Device Data (Continued)

Procedure

Terminal Key Sequence

29B (1st line)
Terminal Display (2nd line)

4. Accept or (optionally) change the

first address in RAM with which the
block will be verified. Default is 00000,

NOTE

If you are using a programming Pak

that does not require entry of a
family/pinout code, the 29B skips
to the display shown in step 5.

CR

or

CR

FAMA 00 PIN 00
FAM 00 PIN 00

5. Accept, or if displayed code is
incorrect, key in the 4-digit
family/pinout code for the device

you are verifying (check the device

list included with the Pak).

CR

or

CR

VERIFY DEVICE
VERIFY DEVICE>

6. Insert the device into the socket
with the illuminated LED below it.

CR

'"VERIFY DEVICE g
'VE DONE HHHH

sumcheck of
data transferred

carriage return

*VE DONE HHHH
S

sumcheck of

data transferred

7. Remove the device. To verify
another, return to step 6.

1298 Display
2Terminal Display

~\
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Verify RAM Data With Serial Port Data

Procedure Terminal Key Sequence

29B (1st line)
Terminal Display (2nd line)

1. Set up the serial port using the
procedures described in the first
part of this section.

2. Select the appropriate data
translation format from the list in the
following subsection. Enable that
format using select code B3 (see
the select functions section of the
manual for the key sequence).

3. Select the verify operation. v E || CR VERIFY DATA FROM
VERIFY DATA FROM>
4. Select the source of the data P 0 || R PORA ADDR SIZE

to be verified.

POR ADDR, SIZE>

~
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4 )
Verify RAM Data With Serial Port Data (Continued)
29B (1st line)
Procedure Terminal Key Sequence  Terminal Display (2nd line)
5. Accept or (optionally) change the T 0 | |space VE POR> RAM 'ANADDR
beginning address and block size
to verify. Default is 00000. R A || cr VE POR> RAM, ADDR>
or
X X X X X |,
Y y \ y Y ||space
T 0 |[|spacel| R A || CR
6. Accept or (optionally) change the CR "VERIFY PORT g
address to begin verifying with. 1
Default is the first RAM address, or VE POR DONE HHHH
00000. z b bd 7 z CR sumcheck of
verified data
*VE POR DONE HHHH
Iﬁ—j
sumcheck of
verified data
1298 Display
2Terminal Display
\_ _J
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f
Editing in SRC
Use the following procedure to edit data in the 29B's RAM, using SRC operation.* Exit the SRC editor by
pressing the ESCAPE key.
29B (1st line)
Procedure Terminal Key Sequence Terminal Display (2nd line)
1. Select the edit mode. E D || CR EDIT ADDR » 00000
EDIT ADDR 00000>
2. Key in the hexadecimal address X X X X 1] CR XXXXX DHH. RHH
that you wish to edit. A
XXXXX DHH, RHH>*
e s
address  device RAM
(in hexa- data data
decimal)
3. Key in the new data to be placed H H || CR 272777 DHH RHH
at the displayed address. Next
address will then automatically be 22277 DHH, RHH>*
displayed. —
previous
NOTE address +1
To decrement (address-1) addresses,
press the / key.
*By-16 device editing causes a display of this format on the terminal: ADDR DEV RAM NEW RAM
XXXXX HHHH HHHH >
.

~
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Select Functions in SRC

The special codes described in the select functions section of this manual can also be invoked while
in SRC mode.

To dispiay all the select functions available, press J E CR

The following table lists the select functions and the codes used fo enable them, from both the 298
and terminal keyboards.

Hex (29B) Code SRC (ferminal) Code Title
A1 SW Swap Nibbles
A2 FI Fill RAM
A3 IN Invert RAM
Ad CL Clear All RAM
A5 SP Split RAM
Ab SH Shuffle RAM
BO DE Device Size
B1 SuU Sumcheck RAM
B2 SY System Config
B3 FO Format Number
B4 NO Nonblank Fail
B9 DI Display Test
1 CA Calibration
D7 LE leader Output
D8 S| Size Record
D9 NU Null Count
FO PR Program Count
F1 RE Remote Mode
F3 LO lock Data On
F4 NI Nibble Mode
F5 Bl Binary Base
F6 oC Octal Base
F7 HE Hex Base
F8 BY Byte/Nilb Mode
Fo Tl Timeout Off
FA CH Char Output
FB EN Enable Port
FC RE Remote On Off
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(

You may enable select functions in two ways using SRC; either by keying in the 2-digit SRC code
{followed by a carriage return) or by first pressing “SE” and then the hex code. The following example
shows how fo clear the 29B’s RAM (hex code A4) using both methods.

STANDARD ENTRY:

Press | s E SPACE A 4 CR

the 298 will then display CLEAR ALL RAM ** and the terminal will display a prompt (>).

ABBREVIATED ENTRY:

Press | ¢ L CR

The 29B will then display CLEAR ALL RAM ** and the ferminal will display a prompt (> ).

N

298
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Remote Control

Data Translation Formats

Introduction

This subsection defines the data translation formats available for the 29B. The 298 is capabie of
inferfacing with all R$232 serial equipment employing a data transiation format described in this
subsection.

Each data translation format is assigned a 2-digit code which the operator enters into the
programmer (from the keyboard or, in remote control, through the serial port) to send or receive data
in that format. In addition to the data translation format code, there is a 1-digit instrument control
code which specifies conirol characters to be tfransmifted to, or received from, peripheral instruments.

In several cases, the 29B's standard display symbols will be shortfened to accommodate laige
address fields used with some transiation formats. These are:

0O Copy RAM fo Port FORMAT: HP 64000 Absolute (Format #89)
DISPLAY: RAM>POR A 77777777

O Copy RAM to Port FORMAT. Motorola Exormax (Format #87)
DISPLAY:  RAM>POR A 277777

0O Copy Port to RAM FORMAT.  HP 64000 Absolute (Format #89)
DISPLAY: P AZZZZZZZZIYYYYY

O Copy Port to RAM FORMAT. Motorola Exormax (Format #37)
DISPLAY. PA  ZZZZZZINYYYY

0 Copy Port to RAM FORMAT: Extended Tek Hex (Format #94)
DISPLAY: P LO ADDR/YYYYY
PAH ADDRYYYYY

O  Pressing REVIEW fo review IO parameters.

FORMAT: HP 64000 Absolute®* and Motorola Exormax
DISPLAY:  XXXX/YYYYYZZZZZZ

* In the HP format, ZZZZ7Z represents the six least significant digits in the 8-digit address field. If either of the two
most significant digits in the field is not zero, the display will show PORT instead of the address. To view the
address, reinitiate the key sequence for the input or output operation.
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Data Verification

For data verification, the 29B calculates a sumcheck of all data sent to or from the programmer. At
the end of a successful input operation, the programmer will display the sumcheck of all data
transferred. It will also compare any received sumcheck fields with its own calculation. If the two
agree, the programmer will display the sumcheck; a mismatch will produce an error message.
Output data is always followed by a sumcheck field which may be printed on disk or tape for use in
subsequent input operations.

Description of Format Codes

Each format is assigned a 2-digit data translation format code which the operator enters to instruct
the programmer as to which format to use. In addition to this code, a 1-digit instrument control code
may be used to specify control characters for peripheral equipment. The codes must be formatted
as follows: xyy, where “X” is the instrument control code:; “yy.” the format code. If no codes are entered
into the programmer, the current default values will be in effect.

The following list shows the instrument control codes, with the corresponding 298 action.

Control
Code Programmer Action
0 Sends data immediately and continuously until acknowledging a “reader off”
code. It will then stop sending data until receiving a “reader on” code. Sending
no control codes results in normal, uninterrupted transmission.
1 Sends “reader on” (ASCIl DC1/Hex 11) when ready to receive data, and “reader
off” (ASCIl DC3/Hex 13) when all data is received. Also send “punch on” (ASCII
DC2/Hex 12) before sending data, and “punch off” (ASCIl DC4/Hex 14) after
sending data.
2 Sends data after acknowledging a “reader on” (ASCIl DC1/Hex 11), and stops

ecanchine Aoty ~Hor Aanbincudadina ~ Vrassiar AR AQMH DY AHday AN
SenCing Qi et QUKNTWIReGgTe O ° BT L ETeN TS
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Leader and Null Output

A leader is a string of characters that is aftached to the beginning and end of a data file. It is used
to separate different files from one another and allows extra room which may be necessary for
loading and unloading the data medium to or from equipment. For the 298, the leader is sent atf the
beginning and end of a data oufput operation. With one exception, this leader will always be
comprised of carriage return [CR], a line feed [LF], and 50 nulls in succession.

Null count is the number of null characters in a string of characters between each record or line
within a file. What actually comprises a data record depends upon the format that is being used.
Records and lines can basically be thought of as separations of data within a file.

Null count is a parameter which can be defined by the 29B user for use with printers with a slow
carriage return response time. The number of nulls can be set to any value from zero to 254 decimall
(FE hexadecimal). With one exception, the siring of characters actually sent between each and every
record or line of the file includes a carriage return [CR], a line feed [LF], and the number of nulls
defined by the null count.

The exception referred fo above for the leader and the null count occurs when the user defines the
null count equal to the value of “FF” hexadecimal (or 2565 decimal). In this case, the leader is made
up of a solifary carriage return (no line feed and no nulls). Also, the siring separating the records of
the file is a carriage return (no line feeds and no nulls).

Parity for the beginning and end leader is the same as the parity for the data within the file. The
same is frue for the carriage return [CR}, line feed [LF] and nulls separating the records or lines of the
file. They have the same parity as the data. However, it should be noted that binary formats (10, 11
and 89) do not have parity for their data; therefore, the leader, the carriage return, line feed, and
nulls separating the records for these files have no parity.

~
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Translation Formats

This section gives information on the translation formats available for input and output by the 298,
listed by code number in numerical order. The table below provides a quick reference of all the
translation formats and corresponding codes.

Format Code Format Code
ASCII-BNPF 01 (0%5)* RCA Cosmac 70
ASCII-BHLF 02 (06)* Fairchild Fairbug 80
ASCII-B10F 03 (07)* MOS Technology 81
5-Level BNPF 08 (09)* Motorola Exorciser 82
Binary 10 Intel Intellec 8/MDS 83
DEC Binary 11 Signetics Absolute Object 85
Spectrum 12 (13)* Tektronix Hexadecimal 86
ASCli-Octai (Space) 30 (35} Motorola Exormax 87
ASCII-Octal (Percent) 31 (36)** Intel MCS-86 Hexadecimal Object 88
ASCII-Octal (Apostrophe) 32 Hewlett-Packard 64000 Absolute 89
ASCII-Octal SMS 37 Texas Instruments SDSMAC Q0
ASCIll-Hex (Space) 50 (55)** DCU Format 93
ASCl-Hex (Percent) 51 (56)" * Extended Tektronix Hexadecimal 94
ASCll-Hex (Apostrophe) 52

ASCll-Hex (Comma) 53 (58)**

ASCIll-Hex SMS 57

* For transmission of data without start codes, these alternate data transiation format codes are used.
** Faor transmission of data with the SOH (CTRL A) start code, these alternate data translation format codes are used.
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ASCIl Binary Format, Codes 01, 02 and 03 (or 05, 06, and 07)

In these formats, bytes are recorded in ASCIi codes with binary digits represented by N's and P’s, Us
and H’s, or 1s and 07, respectively. See the figure. The ASCII Binary formats do not have addresses.

The figure shows sample data bytes coded in each of the three ASCII Binary formats. Incoming bytes
are stored in RAM sequentially starting at the first RAM address. Bytes are sandwiched between "B”
and “F’ characters and are normally separated by spaces. Data can also be expressed in 4-bit
words. Any other characters, such as carriage returns or line feeds, may be inseried between an “F”
and the next "B”. The start codes are a nonprintable STX, control B (or hex 02), and the end code is a
nonprintable ETX, control C (or a hex 03).

NOTE
Data without a sfart code may be input to or output from the programmer by use of
alternate dafa transiation format codes. These are: ASCI-BNPFE, O5; ASCII-BHLF, O¢;
ASCII-BIOE O7.

A single data byte can be aborted if the programmer receives an E character between B and F
characters. Data will continue 1o be stored in sequential RAM addresses. The entire data transfer can
e aborted by pressing any mode key (COPY, VERIFY, SELECT, EDIT).

Data is output in 4-byte lines with a space between bytes,

\
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2
FORMAT 01 (OR 05) (1} BFFFFFFFFF BFFFFFFFFF BFFFPPFFFF VBFFFPFEFRF
EFFFFFFPPF BFFFFFFFFF BPFFFPPRPF BFFFFFFPEF
EFFFFEFFFF BFFFFFFFRFF BFFFFFFPEF BFFFPPEFFPF
BFFFPPFFFF BFFFPPFFRF BPFPPPFEFF BRFFFEFFPF
BFFFFPFFEF BFFFFFFFRF BFFFFFFFFF BFFFFPPREF
EFFFFPFEFF BFFPFFPPRF BPFPPPFPFF BRFFFPFPRRF
EPFFFFFFEF BFFFPPPPPF BFFFPEPPPF BFFFFFFPPF
EFFFFFFPPF BFFFFFFFFF BPFFFFFFPF BPFFFFFERF (3)

)

FORMAT 02 (OR 06) '\/\C BHHHHHHHHF  BHHHHHMHHFE  BHHHHHHHHEF 'BP‘[H}-{IM-{HFH-W?
BHHHHHHHAHF  BHHHHHHHHF BHHHHHHEHFE BHEHHHEAEF
BHHHHHHHHF  BHHHMHHHENHFE BHHHHHHHHFE  BHAHHHHHHHEF
BHHHHHHHHFE BHHHHHHHHFE  BHHHHHHHHF  BHHHEHHHEHF
BHHHHHHMHE  BHHHHMHMHMHEE  BHHHHHHHHF  BHHHHHHAHF
BHHHHHHHHF  BHHHHHHHHF BHHHHHHHHF  BHEHHHHHHF
BHHHHHHHHF  BHHHMHHHHHF BHHHHHHHHE  BHHHHHHHHEF
BHHHHHHHHF  BHHHHHHHHF  BHHHHHHHHFE BHHHHHHHHFE (3)

(2}

FORMATO03 (OR07) (1)B11111111F B11111111F B113111111FVEL11111114F
BI1111111F B11111111F B11111111F BI1111114F
BI1111111F Bi1111111F B11111111F B11111114F
BLi111111F B11111111F B11111111F BL1111111F
B11111111F B11111111F B11111111F B11111111F
B11111111F B11111111F BI11111111F B11111111F
B11111111F B11111111F B11111111F B11111141F
B11111111F B11111111F B11111111F B11111111F (3)

N LEGEND

{1) Start Code - nonprintable STX - CTRL B is the optional Start Code

{2} Characters such as spaces, carriage returns and line feeds may appear between bytes
{3) End Code - nonprintable ETX - CTRL C
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The 5-Level BNPF Format, Codes 08 or 09

Except for the start and end codes, the same character set and specifications are used for the ASCII-
BNPF and 5-level BNPF formats.

Data for input to the programmer is punched on 5-hole Telex paper tapes to be read by an ASCII-
based reader that has an adjustable tape guide. The reader reads the tape as it would an 8-level
tape, recording the 5 holes that are on the tape as & bits of data. The 3 most significant bifs are
recorded as if they were holes on an 8-level tape. The programmer’s software converts the resulting
8-bit codes info valid data for entry in RAM.

The start code for the format is a left parenthesis, ("Figs K” on a Telex machine), and the end code is
a right parenthesis, ("Figs L on a Telex machine). The 5-level BNPF format does not have addresses.

NOTE

Data without a start code may be input fo or oufput from the programmer by use of the
alternate data franslation format code, O%.
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Binary Transfer, Code 10

Data transfer in the Binary format consists of a
stream of 8-bit data words preceded by a byte
count and followed by a sumcheck. The Binary
format does not have addresses.

A paper tape generated by a programmer will
contain a 5-byte, arrow-shaped header foliowed
by a null and a 4-nibble byte count. The start
code, an 8-bit rubout, follows the byte count. The
end of data is signalled by two nulls and a 2-byte
sumcheck of the data field. Refer to the figure.

The programmer stores incoming binary data
upon receipt of the start character. Data is stored
in RAM starting at the first RAM address and en-
ding at the last incoming data byte. Transmission
may be aborted by pressing any mode key.

2 BYTE HEX SUMCHECK (02FB)
2 NULLS

I -

BINARY DATA

o0 s eecenvssvescsrscsess o

.
L)

eseee.ees | RUBOUT (START CODE)

0
T 4 NIBBLE HEX BYTE COUNT '3’
. -~ ANULL 0
.. J 08 0020 HEX
o o. ARROW | 49 (32 DECIMAL)
*e: HEAD {2A
: 1c
. 08

HI
ORDER

LOW
ORDER
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DEC Binary Format, Code 11

Data fransmission in the DEC Binary format is a stream of 8-bit data words with no control characters
except the start code. The start code is one null preceded by at least one rubout. A tape output from
the programmer will contain 32 rubouts in the leader. The DEC Binary format does not have addresses.

86 208



Remote Control

Spectrum Format, Codes 12 or 13

In this format, bytes are recorded in ASCIl codes with binary digits represented by 4s and 0%. Each
byte is preceded by an address.

The figure shows sample data bytes coded in the Spectrum format. Bytes are sandwiched between

the space and carriage return characters and are normally separated by line feeds. The start code

is a nonprintable STX, control B (or hex 02), and the end code is a nonprintable ETX, control C (or hex

03).
Optional Start Code N
is @ nonprintable STX —={ Dooliitiiid

11111141

11111114

1lit111i1

SRR E RN

SRR EREE!

;11111114

SEEEEEE RS

1i1ii1il

7 oiliiiitt

vo1i1i33dd

t1oi1iidi1s

tiidiitd

1ii11i11

EEEREE

5, Fliitiiy {=— End code is a nonprintable ETX

-
Address Code is 4 decimal digits—] l—4 or 8 data bits appear between the
space and the carriage return

NOTE

Data without a start code may be input to or output from the programmer by use of the
olternate doto transiotion formot coode 13

A single data byte can be aborted if the programmer receives an “E” character between a space
and a carriage return. Data will continue to e stored in sequential RAM addresses. The entire data
transfer can be aborted by pressing any mode key (COPY, VERIFY, SELECT or EDIT).

Data output to a prinfer will have one address and one byte of data on each line. The programmer
first sends an STX (optionally), then the data, and finally an ETX,

29B
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ASCIl Octal and Hex Formats, Codes 30-37 and 50-58

Each of these formats has a start and end code, and similar address and sumcheck specifications.
The figure illustrates 4 data bytes coded in each of the 9 ASCII-Octal and Hex formats. Data in these
formats is organized in sequential bytes separated by the execute character (space, percent,
apostrophe, or comma). Characters immediately preceding the execute character are interpreted as
data. ASCll-Hex and Octal formats can express 8-bit data, by 2 or 3 octal, or 1 or 2 hex characters.
Line feeds, carriage returns and other characters may be included in the data stream as long as a
data byte directly precedes each execute character.

Although each data byte has an address, most are implied. Data bytes are addressed sequentially
unless an explicit address is included in the data stream. This address is preceded by a "$” and an
“A" must contain 2 to 4 hex or 3 to 6 octal characters, and must be followed by a comma, except for
the ASCli-Hex (Comma) format, which uses a period. The programmer skips fo the new address to
store the next data byle; succeeding bytes are again stored sequentially.

Each format has an end code, which terminates input operations. However, if a new start code follows
within 16 characters of an end code, input will continue uninterrupted.

Affer receiving the final end code foliowing an input operation, the programmer calculates a
sumcheck of all incoming data. Optionally, a sumcheck can aiso be entfered in the input data
stream. The programmer compares this sumcheck with its own calculated sumcheck. If they match,
the programmer will display the sumcheck; if not, a sumcheck error will be displayed.

NOTE
The sumcheck field consists of either 2-4 hex or 3-6 octal digits, sandwiched between “$S”
and ", ” characters. The sumcheck immediately follows an end code. It is optional in the
input mode, but always included in the output mode. The most significant digit of the
sumcheck may be O or 1 when expressing 16 bits as 6 octal characters.

Output is begun by invoking an output-to-port operation. The programmer divides the output data
into 8-line blocks. Data fransmission is begun with the start code, a nonprintable STX, optionally SOH.*
Data blocks follow, each one prefaced by an address for the first data byte in the block. The end of
transmission is signalled by the end code, a nonprinfable ETX. Directly following the end code is a
sumcheck of the transferred data.

* ASCII-Octal SMS and ASCll-Hex SMS use SOM (CTRL R) as a starf code and EOM (CTRL T) as an end code.
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Optional Octal Address Field (Typical)

e - e i .
FORMAT 30 (OR 35) {1} #A000000, Octal Data Byte (Typ|cc||]/-
=77 =77 377 377 377 377 377 77 E77 E77 E7T 377 77 377 377 E77 4
5007760, Execute Character—T
Optional Octal Sumcheck Field (Typical)
FORMAT 31 (OR 36) {1} #A000000, R
37772377'/.3777{377'A.';’-??'Z.S?77.."3’:?7'!.?377‘7.377?2377%377Z.E?']'AS??ZS??ZZE??XS??}’. {fi_}
F¥SQ0T7760,
FORMAT 32 {1 £A000D00G,
S by A w v Al v e i A v . v A i v v B W A BV B W B Y 77 E7T A

£5007760,

FORMAT 37 (23 FA000D0O0

ETT ORIV CORTTORTTOETYOERFTCORTVCATYCOR7ICOARTTCOERVT ORIV OETF IV EIT T {3y
£S00T7760, ]
l_—_‘—Opﬁonal Hex Address Field
FORMAT 50 (OR 55) {1} $A00O0,
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF {4}
F[50FFO,
Optional Hex Sumcheck Field
FORMAT 51 (OR 56) (1) $A0G0O0, N
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF{4)
FS0FFQ,
FORMAT 52 1) #60000, )
FF'FF FF FF FFFF FF FFFF FF FF FF FF FFFF FF°(4)
£SOFFO,
FORMAT 53 (OR 58) {1} $A0000.
FF,FF,7F,FF,FF, ©F 5 €€ 66 £F £C BF EF €5 £F FF @) ‘

¥50FFO, 1

FORMAT 57 (2) #A00O00,
FF'FF FF FF ‘FF'FF 'FF 'FF 'FF'FF 'FF'FF FF FF FF 'FF ' (3
F#¥B0FFO,

LEGEND
{13 Start Code is nonprintable STX - CTRL B (optionally SOH - CTRL A) {3) End Code is nonprintable EOM - CTRL T
k {2) Start Code is nonprintable SOM - CTRL R (4 End Code is nonprintable ETX - CTRL C Y,
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RCA Cosmac Format, Code 70

Data in this format begins with a start record consisting of the start character (IM or ?M), an address
field, and a space. See the figure.

The start character ?M is sent to the programmer only by a development system. This happens when
the operator enters the interrogation ?M at a terminal (linked in parallel with the programmer to the
development system), followed by the address in the development system memory where data
transmission is to begin, followed by a number of bytes to be transferred, then by a carriage return.
The development system responds by sending ?M to the programmer, followed by the starting
address, and a data stream which conforms to the data input format described in the ASCIl-Hex and
Octal figure. Transmission stops when the specified number of byles have been fransmitted.

Address specification is required for only the first data byte in the transfer. An address must have 1 to
4 hex characters and be followed by a space. The programmer records the next hex character after
the space as the start of the first dafa byte. (A carriage return must follow the space if the start code
?M is used.) Succeeding bytes are recorded sequentially.

Each data record is followed by a comma if the next record is not preceded by an address, or by a
semicolon if it starts with an address. Records consist of data bytes expressed as 2 hexadecimal
characters and followed by either a comma or semicolon, and a carrioge return. Any characters
received between a comma or semicolon and a carriage return will be ignored by the programmer.

The carriage return character is significant fo this format because it can signal either the continuation
or the end of data flow; if the carriage return is preceded by a comma or semicolon, more data
must follow; the absence of a comma or semicolon before the carriage return indicates the end of
fransmission.

Oufput data records are followed by either a comma or a semicolon and a carriage return. The
Start-of-File records are expressed exactly as for input.
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IM or ?M = Start Characters

Start Record {0000 = Address

Data Records

FF = 2 Hex Characters = (1 Byte)
Bytes per record is variable
End of Record Character
L ] ; = End of Record Character if
End-of-File Record followed by expressed

address

LEGEND

1 Nonprinting line feed, carriage return, and nulls
{23 Nonprinting carriage return
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Fairchild Fairbug, Code 80

In the Fairbug format, input and output requirements are identical; both have 8-byte records and
identical control characters. The figure simulates a Fairbug data file. A file begins with a 5-character
prefix and ends with a 1-character suffix. The Start-of-File character is an 5", followed by the
address of the first data byte. Each data byte is represented by 2 hexadecimal characters.

NOTE

Address specification is optional in this format; a record with no address directly follows
the previous record.

Each data record begins with an “X*, and always contains 8 data bytes. A 1-digit hexadecimal
sumcheck follows the data in each data record. The sumcheck represents, in hexadecimal notation,
the sum of the binary equivalents of the 16 digits in the record: the half carry from the fourth bit is
ignored.

The programmer ignores any character (except for address characters) between a sumcheck and
the start character of the next data record. These spaces can be used for any comments.

The last record consists of an asterisk only, which indicates the end of data fransmission.

S = Start Character
Start Re°°’d{ 0000 — Address Field

j=ininialel
LFFFFFFFFFFFFFFEFO
YFFFFFFFFFFFFFFFFO

. |-Data Records

o X = Data Record Start Character
YFFFFEFFFFEFFFFFFO FF = 2 Hex Characters (1 Byte)
YFFEFFFFEFFEFFEFED C= Checksum. 1-digit summation
XFEFFFFFEFFFFFFFFO of data in record

%

End-of-File Record

Q2 298



Remote Control

MOS Technology Format, Code 81

The data in each record is sandwiched between a 7-character prefix and a 4-character suffix. The
number of data bytes in each record must be indicated by the byte count in the prefix. The input file
can be divided into records of various length.

The figure simulates a series of valid data records. Each data record begins with a semicolon. The
programmer will ignore all characters received prior to the first semicolon. All other characters in a
valid record must e valid hex digits (0-9, A-F). A 2-digit byte count follows the start character. The
byte count, expressed in hexadecimal digits, must equal the number of data bytes in the record. The
byte count is greater than zero in the data records, and equals zero (00) in the end-offile record. The
next 4 digits make up the address of the first data byte in the record. Data bytes follow, each
represented by 2 hexadecimal digits. The end-offile record consists of the semicolon start character,
followed by a "00” byte count, the record count and a sumcheck.

The sumcheck, which follows each data record, is a two-byte binary summation of the preceding
bytes in the record (including the address and byte count), in hexadecimal notation.

Byte Count Sumcheck of record including
Start Character 1”—[ [Address Field data, address and byte count
IR

T

Data
Records

5 _}- End-of-File Record

Record Count :I l:Sumcheck

LEGEND
O Nonprinting Carriage Return, line feed, and nulls
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Motorola Exorciser Format, Code 82

Motorola Exorciser data files may begin with an optional sign-on record, which is initiated by the start
characters “S0” Valid data records start with an 8-character prefix and end with a 2-character suffix.
The figure demonstrates a series of valid Motorola data records.

Each data record begins with the start characters “$1”; the programmer will ignore all earlier
characters. The third and fourth characters represent the byte count, which expresses the number of
data, address and sumcheck bytes in the record. The address of the first data byte in the record is
expressed by the last 4 characters of the prefix. Data bytes follow, each represented by 2
hexadecimal characters. The number of data bytes occurring must be three less than the byte count.
The suffix is a 2-character sumcheck, which equals the one’s complement of the binary summation of
the byte count, address and data bytes.

The end-offile record donsists of the start characters “59,” the byte count (equal to “03"), the address
(in hex) and a sumcheck.

Optional Sign-On Record
(SO = Sign-On Characters

[ 1
BOOBOOO0AA4 15441 20492F 4FF D

Byte Count +3—‘—1
£

Start Character

‘7 Sumcheck of record
l——l

Data
Records

OFC ]— End- of Flle Record

1

End-of-File Record

Start Characters Sumcheck

Byte Count Address

LEGEND
{} Nonprinting Carriage Return, line feed, and nulls
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Intel Intellec 8/MDS Format, Code 83
Intel data records begin with a 9-character prefix and end with a 2-character suffix. The byte count
must equal the number of data bytes in the record.

The figure simulates a series of valid data records. Each record begins with a colon, which is
followed by a 2-character byte count. The 4 digitfs following the byte count give the address of the
first data byte. Each data byte is represented by 2 hex digits; the number of data bytes in each
record must equal the byte count. Following the data bytes of each record is the sumcheck, the two's
complement (in binary) of the preceding bytes (inciuding the byte count, address and data bytes),
expressed in hex.

The end-offile record consists of the “colon” start character, the byte count (equal to “00"), the
address, the record type (equal to "01") and the sumcheck of the record.

r Address — Sumcheck of record
Start Character ‘1’ ‘ r 2 Hex Characters (1 Byte)

1 1

Data
Records

LEGEND
{3 Nonprinting Carriage Return, line feed, and nulls

29B
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Signetics Absolute Object Format, Code 85

The figure shows the specifications of Signetics format files. The data in each record is sandwiched
between a 9-character prefix and a 2-character suffix.

The start character is a colon. This is followed by the address, the byte count, and a 2-digit address
check. The address check is calculated by exclusive ORIng every byte with the previous one, then
rotating left one bit. Data is represented by pairs of hexadecimal characters. The byte count must
equal the number of data bytes in the record. The suffix is a 2-character data check, calculated
using the same operations described for the address check.

The end-offile record consists of the “colon” start character, the address and the byte count (equal to
“00").

Check (4 Byte)

Address 2 Hex Characters
Start Character ;L T\:‘

-

Data
Records

Transfer Address:I LE Byte Count (00 in End-of-File'Record)

LEGEND
{7 Nonprinting Carriage Return, line feed, and nulls
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Tekironix Hexadecimal Format, Code 86

The figure illustrates a valid Tektronix data file. The data in each record is sandwiched between the
start character (a slash) and a 2-character sumcheck. Following the start character, the next 4
characters of the prefix express the address of the first data byte. The address is followed by a byte
count, which represents the number of data bytes in the record, and by a sumcheck of the address
and byte count. Data bytes follow, represented by pairs of hexadecimal characters. Succeeding the
data bytes is their sumcheck, an 8-bit sum, modulo 256, of the 4-bit hex values of the digits making
up the data bytes. All records are followed by a carriage return.

Data is output from the programmer starting at the first RAM address and continuing until the number
of bytes in the specified btock have been transmitted. The programmer divides output data info
records prefaced by a start character and an address field for the first byte in the record.

The end-offile record consists of a start character (slash), followed by the fransfer address, the byte
count (equal to “00”), and the sumcheck of the fransfer address and byte count.

An optional abort record contains 2 start characters (slashes), followed by an arbitrary string of
ASCIl characters.

Start Chcrccter—rL I:Address Field

Data
Records

"} End-of-File Record

) EFFEFED
LE LE Sumcheck of
Transfer Address Sumcheck of Address Data Bytes

and Byte Count :
L- Byte Count {00 in End-of-File Record) '

LEGEND
") Nonprinting Carriage Return, line feed, and nulls
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Motorola Exormax Format, Code 87

Moftorola data files may begin with an optional sign-on record, initiated by the start characters “S0.”
Data records start with an 8- or 10-character prefix and end with a 2-character suffix. The figure
demonstrates a series of Motorola Exormax data records.

Each data record begins with the start characters "$1” or “S$2”; “S1” if the following address field has 4
characters, S2 if it has 6 characters. The third and fourth characters represent the byte count, which
expresses the number of data, address and sumcheck bytes in the record. The address of the first
data byte in the record is expressed by the last 4 characters of the prefix (6 characters for addresses
above hex FFFF). Data bytes follow, each represented by two hexadecimal characters. The number of
data bytes occurring must be 3 or 4 less than the byte count. The suffix is a 2-character sumcheck,
the one’s complement (in binary) of the preceding bytes in the record, including byte count, address
and data bytes.

The end-of-file record begins with either an “S8” or “$9” start character. The start character must be
"S9” if the previous data record started with an “$1”; otherwise, either "S8” or “S9” may be used.
Fotlowing the start characters are the byte count (equal 16 "03"); the address (equdil to "0000") and a
sumcheck.

98
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Optional Sign-On Record
|

Data
Records

FEFFFEFFFFFEES
> _- End-of-File Record

jJ L
Start Character L Sumcheck
Byte Count Address
LEGEND

{7} Nonprinting Carriage Return, line feed, and nulls
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Intel MCS-86 Hexadecimal Object, Code 88

The Intel 16-bit Hexadecimal Object file record format has a 9-character (4-field) prefix that defines
the start of record, byie count, load address, and record type and a 2-character sumcheck suffix.
The figure illustrates the sample records of this format.

The four record types are:

00 = data record

01 = end record (signals end of file)

02 = extended address record (added to the offset to defermine the absolute destination address)
03 = start record (ignored during input and not sent during output by Data IO franslator firmware)

Record type 00, data record, begins with the colon start character. This is followed by the byte count
(in hex notation), the address of the first data byte, and the record type (equal to "00"). Following
these are the data bytes. The sumcheck follows the data bytes and is the twos complement (in
binary) of the preceding bytes in the record, including byte count, address and data bytes.

Record type 04, the end-ofile record, also begins with the colon start character. This is followed with
the byte count (equal to "00"), the address (equal to "0000), the record type ("01") and the
sumcheck, "FF"

Record type 02, the extended address record, defines bits 4 fo 19 of the segment base address. It
can appear randomly anywhere within the object file and in any order; ie., it can be defined such
that the data bytes at high addresses are sent before the bytes at lower addresses. The following
example illustrates how the extended address is used to determine a byte address.

Start Character ;L r Address
|

" "} Sign on Record
FFFEFFFFFFFFFFFFFFFF
= - FFFFFF
EE
, FEFFFFT
FEFFFFFEFFFFFFFFFFFFFFFFFFFFFFFOO
{11 F ¥} End-of-File Record

Byte Count T L[LE Sumcheck LEGEND

Record Type ff_\) Nonprinting Carriage Return,
line feed, and nuils

Data
Records

100
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Problem: Find the address for the first data byte for the following file.

: 02 0000 02 1230 BA
: 10 0045 00 55AA FF .....BC

Soiution:

Step 1: Find the record address for the byte. The first data byte is 55. Its record address is 0045 from
above,

Step 2: Find the offset address. The offset address is 1230 from above.

Step 3: Shift the offset address one place left, then add it to the record address, like this:

offset address 1230 (upper 16 bits)
+ record address 0045 (lower 16 bits)

12345 (20-bit address)
The address for the first data byte is therefore 12345.

NOTE
Always specify the address offset when using this format, even when the offset is zero.

During output transiation, the firmware will force the record size to 16 (decimal) if the record size is
specified greater than 16. There is no such limitation for record sizes specified less than 16.
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Hewlett-Packard 64000 Absolute Format, Code 89
Hewlett-Packard Absolute is a binary format with control and data-checking characters. See the figure.

Data files begin with a Start-of-File record including the data bus width, data width base, transfer
address, and a sumcheck of the bytes in the record.

Data records follow the Start-of-File record. Each begins with 2 byte counts: the first expresses the
number of 16-bit words in the record not including the sumcheck and itself; the second expresses
the number of 8-bit data bytes in the record. Next comes a 32-bit address, which describes the
storage location of the following data byte. Data bytes follow; after the last data byte comes a sum-
check of every byte in the record except the first byte.

The end-of-file record consists only of a byte count, which is always zero.
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HIGH LOW
ORDER  ORDER

END-OF-FILE : -€— End-of-File record consists only of a byte count of 0.
RECORD :
[ ] : o0
. .
rl ee *. - Checksum
® o 0 o
o o 0 o
® & 0 o
® @ o0 O
® @ o0 O
® @ 0 o
o o 0 o
s S . o} —Data bytes
ONEDATA || o o to o
RECORD $ 88
® & 0 O
® O 0 O
o o -0 of.
. — Address where following data byte is to be stored.
e ¢ |3—8yie Count. Number of 8-bit data bytes.
L e« oo J«— Word Count. Number of 16-bit words in record except checksum and itself,
[' ® & Checksum. Modulo 256 sum of all byfes in the record except the first byte.
. Transfer address for microprocessor program counter.
START-OF-FILE _| .
RECORD e T— Data Word Width: the number of bits in the smallest data word.
i J— Data Bus Width, usuaily 8 or 16.
L .e & Word Count. Number of 16-bit words in the record.
. Always 04 in Start-of-File record.
NOTE

This format is binary. Therefore, no ASCIl control
characters or carriage returns and line feeds are
allowed.
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Texas Instruments SDSMAC Format, Code 90

Data files in the SDSMAC format consist of a Start-of-File record, data records, and an End-of-File
record. See the figure.

Each record is composed of a series of small fields, each initiated by a tag character. The program-
mer recognizes and acknowledges the following iag characters:

- always followed by a file header.
- always followed by a sumcheck which the programmer acknowledges.

- always followed by a load address.

0
7
8 - always followed by a sumcheck which the programmer ignores.
9
B - always followed by 4 data characters.

F

- denoftes the end of a data record.

The Start-of-File record begins with a tag character and a 12-character file header. The first four
characters are the byte count of the 16-bit data bytes; the remaining file header characters are the
name of the file and may be any ASCIl characters (in hex notfation). Next come interspersed address
fields and data fields (each with tag characters). If any data fields appear before the first address
field in the file, the first of those data fields is assigned to address 0000. Address fields may be ex-
pressed for any data byte, but none are required. The record ends with a sumcheck field initiated
by the tag character 7 or 8, a 4-character sumcheck, and the tag character F. The sumcheck is the
two’s complement of the sum of the 8-bit ASCIl values of the characters, beginning with the first tag
character and ending with the sumcheck tag character (7 or 8).

Data records follow the same format as the Start-of-File record but do not contain a file header. The
end-offile record consists of a colon (:) only. The output translator sends a control S after the colon.
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Fileheader

Filename _ ~sional Tag Character

Load Address

Tag Character 1‘

LRl

End-of-File Record -

i | 1

Load Address

LEGEND
(") Nonprinting Carriage Return, line feed

Tag Characters

Data
Records

|—Sumcheck

, and nulis
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N\

(
Data IO DCU Format, Code 93
Remote interface with Data /O’ Disk Control Unit (DCU) is possible using format 93. Access to disk
data is made by keying in the part number and date for the stored data. Alphanumeric keyboard
entries are made possible using the 29B's hexadecimal keys in conjunction with the SELECT key.
For example, during a Copy RAM to Port operation, the part number prompt, then the date prompt
and finally the disk prompt would appear:
PN-XXOXKXXXXXXXX
DATE-MMDDYY
DISKA X
Hexadecimal values (0-9, A-F) for the part number date and disk are keyed in using the 29B’s
keyboard. letters G-Z and the dash (—) are keyed in by first pressing the “F” key, then the SELECT key,
until the desired value is displayed. An "H” would be displayed by pressing “F SELECT SELECT”. Press
the REVIEW key fo erase the current eniry.
For more information, consult the DCU manual.
. J
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Extended Tekironix Hexadecimal Format, Code 94

The Extended Tektronix Hexadecimal format has three types of records: data, symbol and termination
records. The data record contains the object code. Information about a program section is
contained in the symbol record (the programmer ignores symbol records) and the termination record
signifies the end of a module. The data record (see sample below) contains a header field, a load
address and the object code. The header field contains the following information:

Ifem Number of ASCII Characters Description
% 1 Signifies that the record is the Extended Tek hex format.
Block length 2 Number of characters in the record, minus the %.
Block type 1 6 = data record.

3 = symbol record
8 = termination record

Sumcheck 2 A 2-digit hex sum modulo 256 of all the values in
the record except the % and the sumcheck itself.

The load address defermines where the object code will be located. This is a variable length
number that may contain up to 17 characters. The first number determines the address length, with a
zero signifying a length of 16. The remaining characters of the data record contain the object code,
2 characters per byte.

SUMCHECK: 1CH = 1+5+6+3+1+0+0+0+2+0+2+...
BLOCK LENGTH: 15H =21 ;]_, OBJECT CODE: 6 BYTES

%1561C310020202020202
LTJ

HEADER CHARACTER—L-TJ L — LOAD ADDRESS: 100 H
BLOCK TYPE: 6 (DATA)

wnen you are copy:ing aata to the port or 1o RAM, make sure to set the high-order address if ihe iow-
order is not at default value. Non-default addresses are entered as follows in a Copy Port to RAM
operation.

Press | coer | | okt | The 29B will display P, LO ADDR/SIZE. Key in the low 8-digifs of the address,

and press | smrr |.  Next, key in the high 8-digits, and press | smrr
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29B/Handler Interface

Infroduction

This subsection describes how 1o operate the 29B with a commercially available handler. For more
detailed information, consult your handler manual.

Compatibility

The 298 is capable of interfacing with two types of handlers: those that connect fo the 29B via the
handler port (see figure), and those that interface via the RS232 port.

HANDLER PORT PIN 12 PIN 1

iy | ©

N U O
L\

PIN 13

Handler CRC Commands

Two CRC commands, “%"” and “H!" are specific to operation with a handler. The "%" command puts
the 29B into a waiting state. When either (1) the handler indicates a start condition or (2) the 29B'
START key is pressed, the programmer will output a prompt "> symbol fo the serial port. The "H!”

command, used for binning control, tells the 29B to distribute programmed and verified devices to
the “H” bin (1 thru 4).
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- ™)
29B Handler Port Information
The following information is provided for 29B users who are making their own interface. The figure
shows the port pin numbers; the table below defines the function of each.
The next page illustrates the handler control timing. To prevent device oscillation or other errors, it is
recommended that the cable connecting the handler device contacts to the programming Pak
socket be shielded and of minimal length.
Pin No.  Signal Mnemonic Description
12 Ground
345 +5V Connected to the programmer’s +5V logic supply. Available for
external use if required (200mA max.).
6.7.8 Ground
9 lllegal Bit Bin Signal lines for selecting the appropriate handler bin. These open-
collector outputs go fo ground to 2 milliseconds when selected by
the programmer,
10 Pass Bin
11 Strobe Signal used for handlers that need a strobe as well as a binning
signal. This open-collector oufput goes fo ground coincidentally with
any of the four binning signals.
12-16 Ground
17 Start This input is intfernally pulled to +5V and should be grounded to
inform the programmer of when a device is in place in the handler.
This signal should not go high again until 1 millisecond after the
previous binning signal goes high.

18, 19, 20 ID4, IDC, ID2 These inputs inform the programmer what is connected to the port. If
pins 18, 19, 20 are all high, the 29B identifies the port as being not
connected if pin 19 is-low.and 48 and 20 are high. the port is
identified as being connected to a handler.

21 Programming Signal lines for selecting the appropriate handler bin. These open-
Error Bin collector outputs go fo ground for 2 milliseconds when selected by
the programmer.
22 Verify Error Bin
23 Spare Bin For future use.
24 Ground
.

298
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> 1MS | ¢
MIN
START +5V
(FROM HANDLER) \__/GND
| |
PROG OR VERIFY TIME 3y |

50 MS MIN
—)! 2 Ms :<—

I
le—
|
+5V I ]
PASS BIN @ GND | -
|
I
|
|
I
| One of 4
+5V | signals goes
L BIT BIN @ -~ "
L GND low for each
device tested
Outputs may
be wired-or
+5V e for handlers
PROG ERR BIN @ GND with less than
4 inputs
+5V -
VFY ERR BIN (:) GND .

Strobe goes
low simul-

tfaneously
STROBE @ +5V with the
appropriate
bin signal,
used with
Delta
handlers
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Introduction

The 29B offers special select functions that allow you to select several operating modes including:
RAM data manipulation, utility and inquiry commands and serial 1O commands. The SELECT key plus
two-character hexadecimal codes which are entered at the front panel keyboard enable the
functions. The programmer signals that the select function has been performed by displaying two
asterisks (**) in the last two display positions. Following is a complete list of the 298 select functions. ;
The pages that follow describe these commands. See your programming Pak manual for a list of o
select functions specific to the Pak.

o e s

R R T
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Select Function List

o,
%

Command Group Hex Code Title
Format Codes 01-99 Data Transiation Format Codes
RAM Data Manipulation A1 Swap Nibbles

A2 Fill RAM

A3 Invert RAM

Ad Clear All RAM

A5 Split RAM

Ab Shuffle RAM
Utility and Inquiry BO Device Size

B4 Sumcheck RAM

B2 System Configuration

B4 Nonblank Fail

B9 Display Test

1 Calibration

FO Program Count

F3 Lock Data On

F4 Nibble Mode

F5 Binary Base

Fé& Octal Base

F7 Hex Base

F8 Byte/Nibble Mode
Serial IO B3 Format Number

D7 leader Output

D8 Size Record

Do Null Count

F1 Remote Mode CRC

Fo Timeout Off

FA Character Output

FB Enable Port

FC Remote On Off
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Accessing Select Functions

The select functions may be accessed by either direct entry, stepping or scrolling.

O For direct entry, press SELECT. The 29B will display “SELECT CODE" Enter the hex code for the
desired function or data translation format and then press START. (Some functions require the
START key o be pressed twice) The display will prompt any addifional entries required, or
indicate an invalid entry.

O To access the select functions by stepping, press the SELECT key repeatedly until the function
desired is displayed. Then press the START key to inifiate the operation. Press the REVIEW key to
step backwards through the select functions. The functions are displayed in hexadecimal order.

O To access the select functions by scrolling, press SELECT and then START. Each function is
momentarily displayed in turn. When the desired function is displayed press any key to stop the
scrolling. To back up, press REVIEW. Once the desired select function is displayed, initiate the
operation by pressing START.

The following pages list the key sequences required to perform each of the 29B's select functions.
Most of the functions may be performed by keying in

SELECT H H START

(where "HH" is the two-digit select function). Functions that may be keyed in using this sequence are
grouped together; those requiring entry of additional data are listed on the following pages. The
select functions are organized according to command group: Format Codes, RAM Data

P T R e s i e H N b BV e Te Qv ')
Manipulation, Utility and Inguiry and Seriat IO
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Format Codes

Data translation formats allow the 29B fo send and receive data to and from other systems. You may
key in directly the two-digit code for the data transiation format you are using. A compiete list of
formats and their corresponding codes appears in the remote control section. To key in format codes

directly, press

SELECT C H H START START

(where "HH" is the format code and “C” is the optional insirument control code). The instrument
control code specifies control characters used when sending or receiving data. For example, o
select the binary (code 10) data translation format, press

SELECT 0 1 0 START START

The 29B will then display FORMAT NO 010 **

NOTE

Refer to select code B3 for alternate key sequence to enable a format. Code B3
allows you to scroll through the list of format codes.
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SELECT H H START

START

RAM Data Manipulation

The select codes listed in the following table are all executed using the following key sequence:

(where "HH" is the two-diigit code given in the Hex Code coiumn of the tabie). Three others (fili, split
and shuffle RAM) require additional data entry and are listed on the following pages.

Hex Code Command Title Description
A1 Swap Nibbles Exchanges high and low order nibbles of every byte.
Used when manipulating 4-bit word data.
A3 Invert RAM Performs the ones complement of 4 or 8 bits of each
word (determined by the word size in effect). For
example, changes all ™’s” to “0%".
A4 Clear all RAM Clear all RAM to zeroes. Useful before downloading port

LN
s R S

data to RAM.

298
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A2 Fill RAM

The fill RAM function fills the 29B’s RAM with a specified pattern, from the edit address fo the end of
RAM. Use the following procedure to fill RAM from the last EDIT address to the end of RAM with
variable hex data. The default value is 00. If select function F4 (nibble mode) has been specified, or
if a 4-bit device is selected, it will fill only the lower order nibbles of RAM; otherwise, it will default to

the word width of the selected device.

Procedure Keystroke 29B Displays
1. Select the Fill RAM command SELECT) | A1) 2 SELECT CODE A A2
operation.
START FILL RAMA 00 A2
2. Enter the hex data to be placed in RAM. Hoi|H FILL RAMA HH A2
3. Write the hex data to RAM. START FILL RAMA HH &
(action symbol rotates)
FILL RAM **
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A5 Split RAM

The split RAM function is useful when working with 16-bit data. Split RAM is the inverse of the shuffle
RAM operation. Use the following procedure fo split odd- and even-addressed bytes in RAM about a
center point, dividing them info two adjacent blocks occupying the same original amount of RAM.

The center point must be a power of two between 0 and the RAM midpoint. The default center point
is the midpoint of RAM,

Procedure Keystroke 29B Displays
1. Select the Split RAM operation. SELECT| | A 5 SELECT CODE AAS
START SPLIT RAMA HHHHH
2. Setf the hex midpoint (if the default H H H R H START SPLIT RAM 7
or displayed value is correct, press
START.) SPLIT RAM **
NOTE

The execution fime of this function is dependent on the size of the midpoint. The
default setting requires the greatest amount of time.

CULE IS RS UL SO LR T T Bl LTI L AL
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Aé Shuffle RAM

TRy AL S BRI T IR

As with the split RAM function, the shuffle RAM function is useful when working with 16-bit data. Data
may be spilit, then fransferred to two PROMs. Use the following procedure fo shuffle the block of RAM
addresses immediately above the center point with the block below, placing the lower-block bytes at
even-numbered addresses starting with 0 and the upper-block addresses at odd-numbered
addresses starting with 1. The center point must be a power of two between 0 and the RAM midpoint.
The default center point is the fotal RAM midpoint.

Procedure Keystroke 29B Displays
1. Select the Shuffle RAM command SELECT) | A SELECT CODE A A6
operation.,

START SHUFFLE N\ HHHHH
2. Set the hex midpoint (if the default
or displayed value is correct, press H H H START SHUFFLE 7
START)

SHUFFLE **

NOTE

The execution time of this function is dependent on the size of the midpoint. The
default setting requires the greatfest amount of fime.
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Utility and Inquiry Commands

Utility and Inquiry select functions allow you to access and/or display parameters such as the RAM
sumcheck, device size or serial port word size. The select functions listed in the following table are
all executed using the following key sequence:

SELECT

H

H

START

START

(where "HH" is the two digit code given in the Hex Code column of the table). The system
configuration and dafa lock command (B2 and F3) require additional data be keyed in, and are
listed on the following pages.

*By-16 devices may only be edited in hexadecimal.

298
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Hex Code Command Title Description

BO Device Size Displays the device size and word width currently entered. A
display of "00800 4” indicates a by-4, 800 hex address device.

B4 Sumcheck RAM Displays the total RAM sumcheck.

B4 Nonblank Fail Automatically fails nonblank devices when the 298 is equipped

(Handler option only)  with the optional handler. The default condition is fo attempt to
program any nonblank devices defected. If the optional handler
is not connected, the command has no effect on the system.

B9 Display Test lNuminates all segments of the programmer’s display for
approximately 4 seconds.

FO Program Count After START is pressed, displays the number of devices
programmed since the last power-up or reset. The program
counter is reset to 00 after START is pressed again.

F4 Nibble Mode Selects a 4-bit word size for I/O transfers, regardless of word size
defined by defoult or the fomily/oincut code T™he £8 selact
command returns to 8-bit word size.

F5 Binary Base* Sets the number base for edit operations to binary.

F6 Octal Base* Sets the number base for edit operations to octal.

F7 Hex Base* Sets the number base for edit operations to hexadecimal.

F8 Byte/Nibble Mode Nullifies F4, allowing word size defined by the selected device to

take effect.

B i s - ot S I s P

S

119



B2 System Configuration

Use the following procedure to display the four-character system configuration code, used when
contacting Data IO Technical Support Personnel for software version determination.

Procedure

Keystroke

298 Displays

1. Select the System Configuration
command.

SELECT

SELECT CODE p B2

2. Display the System Configuration.

120

START

IHHH.‘-:’| |HHHKI I2.98I VH
T

T
system model

configuration number
code . i
AM version ‘

size number
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F3 Data Lock On

When the Data Lock On function is selected, the data in RAM is protected because the keys used to
alter data are disabled. This allows an operator to program or verify without accidently altering data.
Only the functions listed below are permitted when the Lock Daia On function is selected:

O Copy operations that move data from RAM to the port or device
0O Verify operations

O Abort the operation in progress

O Release data lock

Use the following procedure to select the Lock Data On function:

Procedure Keystroke 29B Displays
1. Select the Data Llock On command. seweer | | F 3 SELECT CODE A F3
2. Enable the Data lock On START LOCK DATA ON **

command.

The Data Lock On feature is now enabled. RAM altering operations cannot be performed until the
Data Llock On function is released. Use the following procedure fo release the Daia Lock On
command:

[
i
T T R

Procedure Keystroke 29B Displays
1, Select the release data lock [M"‘ | PoRT l PASSWORD ?
operafion.
2. Release data lock. RAM data may REVIEW SELECT CODE

now be altered.
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Serial /O Commands

Serial IO select functions set parameters that are used in serial port operations; for example, to
enable CRC and SRC mode.

The select codes listed in the following fable are all executed using the following key sequence:

SELECT H H START START

(where "HH" is the two-digit select code given in the Hex Code column of the table). I/O functions
requiring additional data entry are listed on the following pages.

Hex Code Command Title Description
D7 Leader Output Sends 50 nulls from the serial port, allowing separation of
files.
Fo Timeout Off Disables the 25-second timeout, active unless disabled

during IO operations. 25 seconds is the maximum time the
29B will wait when receiving or sending. Once the timeout
has been disabled, the only way it can be enabled is fo
turn the instrument power off, and then reapply power.

FB Enable Port Enables System Remote Control and input interrupt. This
(SRC enable) also forces the RIS line high at all fimes for remote control
from peripherals requiring a hardware handshake. The
default at power up is RTS low and System Remote Control
and serial interrupts disabled.

F4 Computer Remote Enables Computer Remote Control (CRC) mode.
Control Mode
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B3 Format Number (Direct Selection)

e

The data franslation format can be selected in any of three ways. If the desired format number is
known, the select mode can be accessed and the code entered directly. The indirect methods allow
the operator to display the current or default entry and then change the entry by either stepping

through the formats, or entering the format code.

Use the following procedure to directly enter a new data translation format number:

Procedure Keystroke 29B Displays
1. Select instrument control code if seeer || N N N FORMAT NO A ONNN
desired, and the format number
(the first "N” represents the optional
instrument control code, default O if
not entered, the second and third
numbers represent the format
code).
2. Display a mnemonic for the START XXXXXXXXXXXXXYHH
selected format, and enable that L ' |
format. START selected format
format number
instrument

298

control code

FORMAT NO NNN *¥
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B3 Format Number (Continued)

Use the following procedure to display and change the current data translation format number by
scrolling through the list of available formats:

step 3.

Procedure Keystroke 29B Displays

. Select the format number seweor) | B ) 3 SELECT CODE A B3
command.

. Display the mnemonic for the START XXXXXXXXXXXXXYHH
current or default format. If the ' l —
displayed format is the desired current format
format press START. If it is not the format number
desired format, continue with instrurnent

control code

through the formats to the desired
format.

. Press and release the SELECT key o SELECT XXXXXXXKXXXXXYHH
step forward through the formats I l I
uniil the desired format appears on selected format
the keyboard display. Press the format number
REVIEW key to step backwards instrument

control code

. When the displayed format is the

one you want, press START.

START

FORMAT NO NNN *¥

rF
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B3 Format Number (Continued)

Use the following procedure to display and change the current data translation format number:

Procedure Keystroke 29B Displays
. Select the format number SELECT) | B SELECT CODE A B3
command,

2. Display the mnemonic for the START XXXXXXXXXXXXXYHH
current or default format. If the ' ] !
displayed format is the desired current format
format press START. If it is not the format number
desired format, continue with instrument
step 3. conirol code

3. Select the format number (the first N N FORMAT NOA ONNN
"N" represents the optional
instrument control code, default O if
not entfered, the second and third
numbers represent the format
code).

4. Display a mnemonic for the START XXXXXXXXXXXXXYHH
selected format, and enable that ‘ ! -
format. START selected format

format number
inshiwmien

LR R

NN TR RO

T E s

control code

FORMAT NO NNN *x

W G E e
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D8 Record Size

Standard (default) record size is 10 hexadecimal digits per line. If you wish fo change this value, use
this select code fo change the number of characters sent before the nexi address.

Use the following procedure to change the number of bytes per data record on the serial output (the
value entered must be in hexadecimal):

value is correct, press START).

st SIZE RECORD **

Procedure Keystroke 29B Displays E

1. Select the record size command. SELECT) | D 8 SELECT CODE A DS :
The default entry in the hex field is :
10 (16 decimal). START SIZE RECA 10 D8

2. Set the record size (if the default H H SIZE RECAHH D8 f
}

298



D9 Null Count

Use the following procedure to set the null count following each data record (carriage return and
line feed) on the output. The hex entry selects from 0 (00) to 254 (FE) nulls. An entry of 255 (FF) sends
no nulls, supresses the line feed, and separates records by using a carriage return. The default entry

on power-up is 1 (01) null.

Procedure

Keystroke

29B Displays

1. Select the null count function.

SELECT

START

SELECT CODE A D9
NULL COUNTAHH D9

2. Set the null count (default is 01) and
execute the operation.

298
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START
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NULL COUNTAHH D9
NULL COUNT **
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FA Char Output

One way of testing the serial port is to send a single ASCIl character through, and then verify that it j
was fransmitted. Use the following procedure to enter the hex code for an ASCIl character which will
be fransmitted fo the port each time START is pressed (this function is inhibited in system remote

control):
Procedure Keystroke 29B Displays
1. Select the character output seecr)| F (1 A SELECT CODE A FA
command.
START CHAR OUTPUT A 00
2. Enter the hex code for the ASCII Ho|H CHAR OUTPUTA HH

character to be transmitted.

START

3. To retransmit the same character,
press the START key again. To
fransmit a different character,
perform step 2 again.
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~ Select Functions

- Y
FC Remote On/Off
If you want to use ASCIl characters to enable or disable the port remotely, use select code FC. Use
the following procedure to enter hex codes for ASCIl characters that can be used to turn remote
control on or off (may be used with CRC or SRC).
Procedure Keystroke 29B Displays
1. Select the remote on or off SeLecr) | F ¢ SELECT CODE A FC
command.
START RMT ON OFF A HH HH
2. Select and enter the hex ON code. H H RMT ON 0/:/:/\ HH HH
START
3. Select and enter the hex OFF code. H H RMT ON OFF *x%
START
i
k!
R ]
]
!
!
iy OSBRI Pl . s b,V UMD L1 05 TSR PRI 4 5 6552 e S A TR N A S L1 A1 a1 - 1 1 j
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NOTE
If you get a recurring error, call your local customer support center listed at the back of
this manuai.
Code Name Description Corrective Action

15 SORC/DEST ERR lllegal source/destination key Check key sequence and
sequence was entfered. re-enter.

17 COMMAND ERROR llegal key sequence while in Check key sequence and
System Remote Confrol. re-enter.

18 ILL RAM PAGE The operation would require a Either modify Begin RAM or
16K RAM page change, which  block size so that the first and
the present Pak software does last bytes of the operation
not support. reside in the same 16K range

(0-3FFF, 4000-7FFF, 8000-BFFF,
COOO-FFFF), or contact your
local Data 1/O Service Center
for a Pak software update.

20 NONBLANK Device failed the blank test. Press START to override this error

and program the device.

21 ILLEGAL BIT Not possible fo program the Erase the device if possible or
device due to aiready discard itf.
programmed locations of
incorrect nolarity

22 PROGRAM FAIL The program electronics were Either the device is bad or the

unable to program the device.

programming module is
inoperative or out of
calibration.

298
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Error Codes

Code

Name

Description

Corrective Action

23

24

25

26

27

30-39

41

42

43

VERIFY FAIL 1

VERIFY FAIL 2

NO PROG PAK

PROG PAK RST

RAM EXCEEDED

ERRORS

FRAME ERR

OVERRUN ERR

FRME+OVR ERR

The device data was incorrect
on the first pass of the
automatic verify sequence
during device programming.

The device data was incorrect
on the second pass of
automatic verify sequence
during programming.

A device-related operation was
aftempted without any
programming module installed.

The programming electronics
will not start operation due to a
reset condition.

There is insufficient RAM. The
total allotment of RAM resident
is less than the word limit or
block size, or the begin
address is set too high.

These are Pak-related errors.

The serial interface detected a
start bit but the stop bit was
incorrectly positioned.

The serial interface received
characters when the
programmer was unable to
service them.

Combination of FRAME ERR 41
and OVERRUN ERR 42.

This error indicates that the
device failed the low voltage
verify; the data in the part is
not the same as the RAM data.

This error indicates that the
device failed the high voltage
verify; data in the part is not
the same as the RAM data.

Install the appropriate
programming module.

Usually an overcurrent caused
by an incorrectly inserted or
bad device in the socket.

Program smaller parts or
specific lower beginning
address. If enough RAM s
installed, it may be faulty.

Refer to your programming Pak
manual.

Check the baud rate and stop
bit switches or use handshake.

Check the baud rate and stop
bit switches or use hardware
handshake. See the remoie
confrol section for instructions.

Check the baud rate and stop
bit swifches or use hardware
handshake. See the remote
control section for instructions.

132
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Code Name Description Corrective Action

46 I/0O TIMEOUT No character (or only nulls and Check all connections; then
rubouts) were received on serial restart the operation. 1/O
input for 25 seconds after pressing fimeout can be disabled by
the START key, or no characters select code F9, which will then
could be transmitted for a period  allow more than 25 seconds for
of 25 seconds due to the state serial port inputs.
of the handshake lines.

47 FAULTY ACIA ACIA chip may have failed. Contact your local Data /O

Service Center.

48 1/0 OVERRUN The serial port input buffer Make sure the handshake lines
received too many characters are hooked up and operative.
after the handshake line
informed the sending device to
stop.

52 I/0O VFY FAIL The data from the serial port Check and resend the data.
did not match the data in RAM.

61 NO RAM RAM error during self-test, first Power off and then on again. If
page of RAM. the error reoccurs, call your

local Data 1/O Service Center.

62 RAM BIT ERR The highest RAM address in the Replace faulty RAM or have the
programmer is not on a 1K programmer serviced by your
boundary. local Data I/O Service Cenfer.

63 RAM WRITE ERR The programmer is unable fo Failure of the associated RAM
write the intended data in RAM, chip; replace the failed chip.

64 RAM DATA ERR The programmer detected a Reload data into RAM. If
spurious change in RAM data. problem persists, service the

programmer or notify your local
Data /O Service Center.
65 ERROR The sumcheck of software Contact your local Data /O

residing in the installed
programming module is in
error,

Service Center.

N
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Error Codes

(
Code Name Description Corrective Action

66 IRQ ERR The IRQ line to the processor Ignore. If the error persists,
was held low for no apparent service the programmer.
reason.

67" ERROR Programmer received a non- Re-enter the command.
valid command in Computer
Remote Control (CRC).

68 DATA LOCKED Data locked via Select Function  Use the password fo release
F3. data lock.

69 RAM BANK ERR RAM bank error The address size is out of range

for the Pak installed; reduce the
block size to 4000.
70-79 ERRORS These are Pak-related errors. Refer to your programming Pak
Refer to your programming Pak  manual.
manual.

81 PARITY ERR The incoming data has Check the parity switch and iry
incorrect parity. again.

82 SUMCHK ERR The sumcheck field received by Check all connections of units
the programmer does not in the system, data format, and
agree with its own calculated data source, and then try
sumcheck. For ASCIl Binary again.
formats, this error message
indicates a missing F character.

83, COMPOSITE ERRORS A composite error occurs from

85-87 any combination of errors 84,

82 and 84. These combinations
are:

Error 83 = errors 81 and 82

Error 85 = errors 81 and 84

Error 86 = errors 82 and 84

Error 87 = errors 84, 82 and 84

*Remote Control only: will not occur during front panel operation, hence no front panel display.
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Error Codes

Code Name Description Corrective Action

84 INVALID DATA The programmer received Check the connection of all
invalid or not enough data units in the system, data format
characters. Non-data and data source, and then try
characters (formats 1-3, 5-9, again.

12-13) Non-hex characters
(formats 70, 81, 88, 90).

90 INVALID FORM Non-existent {/O format is Enter a legal format code.
selected in Computer Remote
Control (CRC).

1 I/O FORM ERR The programmer received an Check the connection of all
invalid character in the address units in the system, data format,
field. and data source, and then try

again.

92 /O FORM ERR The address check was in error  Check the connection of units
(Signetics Absolute Object and  in the system, data format, and
Tektronix Hexadecimal formats data source, and then fry
only). again.

93 /O FORM ERR The number of input records Check the connection of all
did not equal the Record unifs in the system, data format,
Count (MOS Technology format  and data source, and then fry
only). again.

94 BAD REC TYPE The record type was in error. Check the connection of all
(Intel-Intellec 8/MDS, Intel units in the system, data format,
MCS-86 and T.I. SDSMAC and data source, and then try
formats only.) again.

95 FMT EXCEEDED Blocksize exceeds format Reset the block size of the data

being transferred; check
programming section for
specific key sequence.
Maximum size for 64K
addressable translators is
10000.

—~
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Error Codes

—
Code Name Description Corrective Action
Q6* ERROR lllegal center point for RAM Select a new RAM centerpoint.
shuffie.
Q7 BLOCK MOVE ERR Block Move was aftempted Select new RAM boundaries.
outside RAM boundaries.
98 DEV EXCEEDED Programming data exceeded Select new RAM boundaries.
the last device address.
AC-A9; ERRORS These are Pak-related errors. Refer to your programming Pak
BO-B? Refer to your programming Pak manual.
manual.
YY DATA RAM ERR RAM error during self-fest, YY represents the failed data;
XXXXX USABLE RAM outside first page of RAM. XXXXX, the amount of data

RAM still usable. You may stilt
perform operations; but the
addressable RAM will depend
on the number of address
locations that are good.

For example, if XXXXX=04000,
the last address you could use
would be 03FFF. The
programmer will not allow
access to bad RAM address
locations.

*Remote Control only; will not occur during front panel operation, hence no front panel display.
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A

Action Symbol, description of, 20
Addresses, specifying, 21, 22
ASCII binary format, 82

ASCII octal and hex formats, 88

B

Baud rate, 41

Beginning address, how to specify, 21
Binary Transfer, 85

Block move, 31

Block size, how to specify, 22

By-16 devices, 20

C

Computer Remote Control
complete command list, 49
description of, 50
error status word, 58
interactive commands, 56
response characters, 48
Configuration information, 29B Programmer
revision level, 120
software version, 120

D

Data translation formats
complete list of, 8
keying in format codes, 144, 123
DEC binary format, 86
Description of product, 8
Device installation, 17

E

Editing RAM data 33, 34, 75
Error codes, complete list of, 1341
Extended Tekironix hexadecimal format, 107

F

Fairchild fairbug format, 92
Family and pinout codes, 17, 23
Five-level BNPF format, 84
Five-wire hookup, 43

Fuses, 13, 14

H

Handler information, 108
Handshake, five-wire, 43
Hewlett-Packard 64000 absolute format, 102

Intel intellec format, 95
Intel MCS-86 hexadecimal object, 100
Instaliation

device, 17

programming pak/module, 15
Instrument control code

descrintion of 79

how to key in, 114, 123

L

Leader and Null Output, 80
Load RAM from the serial port, 27
Load RAM with master device data, 25

29B
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M

Master device, 17, 24, 25
MOS technology format, 93
Motorola exorciser format, 94

o

Offset address, how to specify, 22
Ordering information, i, 2
Output RAM data to serial port, 32

P

Pak installation, 15
Parity, 42
Pin asssignments
RS232 port, 44
handler port, 109
Powering up, 16
Program device with RAM data
29B operation, 17, 29
CRC operation, 52
SRC operation, 64
Programming sample section, 17

R

RAM data manipulation commands, 115
RCA cosmac format, 90
Remote Control, information on
baud rates, 41
CRC operation, 47
data transiation formats, 78
handler operation, 108
paper tape reader, 46
parity, 42
pin assignments, 44, 45
RS232 hookup, 43
SRC operation, 60
stop bits, 42

S

Safety information, i
Select Functions
complete list of, 112
how to perform, 113
Serial port hookup, 43
Serial paper tape reader, 46
Signetics absolute cbject format, 96
Specification, 8
Spectrum format, 87
Stop bits, 42
Sumcheck
description of, 23
select function to display, 119
System remote control
command profocol, 60
complete command list, 60, 76
key sequences for operations, 62

T

Tektronix hexadecimal format, 97
Texas Instruments SDSMAC format, 104

\%

Verify operation, definition of, 35

Verify RAM data against serial port data
29B operation, 36
SRC operation, 73

Verify RAM data against device data
29B operation, 37
CRC operation, 52
SRC operation, 71

w
Warranty, description of, 10, back of manual
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DATA 1/O OFFICES

UNITED STATES

Data I/0 FutureNet

10525 Willows Road N.E.
Redmond, WA 98073-9746

(206) 881-6444 (Intercontinental)
1-800-426-1045

Fax (206) 882-1043

U.S. Customer Support Center
1-800-247-5700

DATA I/O CANADA

6725 Airport Road

Suite 302

Mississauga, Ontario L4V 1V2
Canada

(416) 678-0761

Fax (416) 678-7306

Telex 06968133

DATA 1/0O JAPAN COMPANY, L1D.
Sumitomoseimei Higashishinbashi Bldg. 8F
2-1-7, Higashi-Shinbashi Minato-Ku

Tokyo 105

Japan

(03) 432-6991

Fax 0118134326094

Telex 2522685 DATAIOJ

DATA 1/O EUROPE
World Trade Center
Strawinskylaan 633
1077 XX Amsterdam
The Netherlands

31 (0) 20622866

Fax 020-624427

Telex 16616 DATIO NL
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USER NOTE

( | )

The following information is provided to supplement the System 29B Operator's Manual. This document lists
the latest equipment configuration part numbers and helps ensure that Data I/0’s customers receive the most
accurate documentation possible.

Use the information from the CONFIGURATION CROSS REFERENCE to update your operator's manual’s
part numbers, which are printed on the page following the manual’s title page.

Configuration Cross Reference:

Engineering Manual User Note Model Version
Part Number Part Number Part Number Number Number
990-0013-053 981-0200-001 984-0200-005 29B V06 and up

There are two parts to the User Note: a Page Update and an Additional Pages portion. The Page Update
section lists corrections that should be made to the manual text. The Additional Pages portion includes three
new text pages that are to be added to the manual.

Customer Support Center Telephone Numbers

Because the telephone numbers and addresses of our representatives are continually changing, we are no
longer including the address list with our documentation. Please discard all address lists.

For the number of your local representative, please call the appropriate number below:

U.S. Customer Support Center: (800) 247-5700 (except for Washmgton State, call (206) 881-6444)
Data I/O Canada: (416) 678-0761

Data I/O Europe: 011-31-20-622866

Data I/0 Japan: 011-81-3-432-6991

All other locations: (206) 881-6444

(. /
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NOTE
Changes in the manual text are shown in bold text. Many passages are enclosed in quotes
for clarity.
1. Throughout the manual, change all references to the standard 128K (bytes) or 128K(bytes) by 8(bits) of
RAM memory to 256K(bytes) or 256K (bytes) x 8(bits) of RAM Memory.
2. On page 1, change the first paragraph, third sentence, at the top of the page to read as follows:
"The 29B also offers 31 data translation formats, which enable you to communicate between the 29B and
development systems, such as Intel, Texas Instruments, Motorola, Hewlett-Packard and Tektronix."
3. Onpage 2, add the following information to the Optional Features subsection:
"1 Megabyte RAM--Expands memory capacity from 256K x 8 to 1024K x 8. Data I/O supplies the
necessary firmware and RAM."
4. On page 8, update the Functional Specifications as follows:
"Translation Formats: 31 available. See table below."
5. On page 8, add Motorola S3 Record and Hewlett-Packard 64000 UX to the list of available translation
formats shown at the bottoim of the page.
_J
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6. On page 15, add the following NOTE:

NOTE

Use caution when changing any of the Data I/O programming Paks or Adapters. When
you remove one pak, wait at least ten (10) seconds before instaliing its replacement. If
you install a replacement pak or adapter without this delay there is the potential for an
error 62 or 64. If you get either of these errors , the data previously stored in the
programmer RAM is not reliable.

7. Onpage 17, add the following NOTE:

NOTE

Some Paks used in the programmer require a three digit family code and a three digit
pinout code for a total of six digits. Paks that require the six digit code will prompt you
on the dispiay. When prompted for six digits you can enter either the fuli six digit code
(leading zeroes must be entered) or the two digit family code, followed by a START
command, and then enter the two digit pinout code followed by another START
command.

8. On page 18, change the display for step 7 to read as follows:

"LOAD DONE XXXXXX"

9. Onpage 18, change step 11 to read as follows:

"P DONE 01 XXXXXX
NOTF

XXXXXX in the above display represents the device’s sumcheck, the hexadecimal sum of all
the bytes in the device. The number displayed should match the sumcheck displayed during
step 7 of this procedure. ‘P DONE 01’ means that 1 device has been programmed.”

\
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10. On page 23, add the foiiowing NOTE to Keying in Family and Pinout
NOTE

Some Paks used in the programmer require a three-digit family code and a three-digit
pinout code, for a total of six digits. Paks that require the six-digit code will prompt you
on the display. When prompted for six digits you can enter either the full six-digit code
(leading zeroes must be entered) or the two-digit family code, followed by a START
command, and then enter the two-digit pinout code followed by another START
command.

11. On page 23, change the description for Sumcheck Display to read as follows:
"After the 29B has performed a Copy or Verify operation, a six-digit number is always displayed in the
right-most display positions. This hexadecimal number, called a sumcheck, is used to verify the integrity
of a data transfer. For example, if you copy RAM data to the serial port, at the end of the operation, the
programmer will display
OUT DONE HHHHHH
HHHHHH is the sumcheck of the transferred data.”

Make a note that ALL displays in the manual showing a sumcheck should reflect the new six-digit
configuration.

_J
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12. On page 49, Change the entry for HHHH @ to read as follows:
CAUTION
Entering a six-digit code when using a Programming Pak that accepts only four digits
will result in an improper device selection and may damage the device being
programmed.
(HJHH(HHH @ Select family/pinout code for
device. Enter four or six-digits
as required.
13. On page 49, Change the description of the HH] command to:
HH] External select function
14. On page 51, Change the entry for HH])(CR) to read as follows:
HH](CR) Select Function CRLF Accesses the external select
codes (HH) in the extended
software of some programming
Paks, and accesses 2 Select
Functions in the Model 29B:
A7 — Swap Bytes
HHA2 — Fill RAM, where HH
is the hex data to be filled
15. On page 52, Change the entry for [(CR) to read as follows:
[(CR) Family and Pinout  (F)FF(P)PPCRLF  Sends either a 4-digit or 6-digit
hex code {(F)FF(P)PP} representing
the Family and Pinout Code. Sends
F when the code is not required.
N\ J
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16. On page 52, Change the entry for FFPP @(CR) to read as follows:

CAUTION

Entering a six-digit code when using a Programming Pak that accepts only four digits
will result in an improper device selection and may damage the device being
programmed.

(FFF(P)PP @(CR)  Select Family CRLF Selects either a 2- or 3-digit hex
Family code {(F)FF} and either a
2- or 3-digit hex Pinout code {(P)PP}
required to program a particular
device. The combined Family/Pinout
code must be either 4 or 6 digits in
length.

17. On page 76, add the following Select Function to the list of SRC Select Functions:
Hex Code SRC Code Title
"A7 hone* Swap Bytes
*To execute the swap bytes function, type SE A7 <cr> ."

18. On page 81, add the following to the list of Translation Formats:

"Motorola S3 Record, code 95"
"Hewlett-Packard 64000 UX, code 96"

/
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19. On page 85, add the following information regarding Binary transfer:
"If the data output has a byte count GREATER than 64K, an alternate arrow-shaped header is
used. This alternate header (shown below) is followed by an 8-nibble byte count, sandwiched
between a null and a rubout. The byte count shown here is 40000H (256K decimal). If the byte

count is LESS than 64K, the regular arrowhead is used instead. Data that is INPUT using Binary
format will accept either version of this format."

& Data

ooooo:ooo <= Rubout

: U <= 8-nibble byte count
. < Null
..
o0 e, oo
oo o oo & Arrowhead
[ ]
..

20. On page 104 (TI SDSMAC format), note that either "0" OR "K" characters may be used to designate a file
header. Previously, only 0 was used.

\— J
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21.

22.

23.

24.

25.

On page 104 (TI SDSMAC format), note that either a "B" OR an ™" may be used to separate data byies.
Previously, only "B" was used. "B" is always followed by four data characters; * is followed by two data

characters.

On page 112, add the following Select Function to the RAM/Data Manipulation category listing:

"A7 Swap Bytes"

On pages 117 and 118, change the note at the bottom of the page to read as follows:

"NOTE

The execution time of this function is dependent on the size of the midpoint. The default setting
when using the 1 Megabyte RAM board requires about 20 minutes to execute.”

On page 132, change error code 30-39 to read as follows:

30-33 ERRORS These are Pak-related errors.
34 ERRORS Family/Pinout error
35-39 ERRORS These are Pak-related errors.

On page 133, change error code 62 to read as follows:

"62 RAM PARITY ERR Data in RAM contained
a parity error.

Refer to your programming Pak
manual.

Refer to Programming Pak device
list for correct Family/Pinout codes.
Make sure you enter the correct
number of digits (4 or 6).

Refer to your programming Pak
manual.

Power down the 29B; then power
up and try the operation again.”

J
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PART TWO: ADDITIONAL MANUAL PAGES

The following three sheets are new pages to be added to your 29B manual. The pages explain a Select
Function and two Translators supported by the new 29B firmware. Add these pages following pages 107 and
118 of the manual.

_ J
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Remote Control

Motorola S3 Format, Code 95

The Motorola 32-bit format closely resembles Motorola’s Exormax format, the main difference being the
addition of the "S3" and "S7" start characters. The "S3" character is used to begin a record containing a 4-byte
address. The "S7" character is a termination record for a block of "S3" records. The address field for an "S7"
record may, optionally, contain the 4-byte instruction address that identifies where control is to be passed. A
sample transmission is shown below.

Optional Sign-On Record
i
[ 1

S00800004441544120492F4FF3
S31500000000AA55AA55AA55AA55AA55AA55AA55AA5 SFZ} Data Records
S30D00000010AA55AA55AA55AA55E6

S70300000000FC

Sy |:|J L[' Checksum

Character
Byte Count Address

\—
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Remote Control

Hewlett-Packard 64000 UX Format, Code 96

This format divides the data file into 124 word blocks; a header is added to the beginning of the first block and
a word is added to the beginning of each block. The header at the beginning of the file contains the following

elements: the header "8004", filename, filename byte count, processor information record, and the data record.

The header "8004" identifies the type of file being transferred. The first part of this header indicates that the file
is in binary and the 04 indicates the type of file (in this case the file type is absolute).

The filename portion of the beginning header consists of eight words which you can assign to any value. The
29B ignores this portion of the file.

The byte count appears next and indicates the size of the processor information record that follows.

The processor information record is divided into the following words: Data Bus Width Base, Transfer Address
LS (least significant) and Transfer Address MS (most significant). These four words specify the destination of
the whole data file.

The two words that follow the processor information record describe the size of the data record. The first of
these words indicates the size of this data record including the header. The second word indicates the size of
this record not including the header.

The information in the rest of the block is the data record; the first two words in the data record specify the
destination address of the data record.

The remaining data records are separated by a word that describes the size of the following data record. An
example of this format follows.

J
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Processor Information
Record
|

| 1

Byte Data Width Transfer
Count=7 Base Address MS

8 words for
file name

Transfer

Address LS Number of bytes

in the following record

Header including header

80 04 [20 20/20 20/20 20/20 20 Numberof bytes
Load Address 20 2Q1 oo 00J[00 04/ [00 FFJ[00 FAl— in the following record
LS Word [82

FF FF FF FF FF 02 not including record
FF FF FF FF FF 02
75 A8 00 75 81 10
88 40 75 98 50 75
75 AQ 40 75 BO FF
76 FF 51 FD E5 90
B4 20 05 75 8D F4
75 8D FD 75 A8 90
31 02 51 79 90 00
00 C1 7a 20 11 D5
D5 31 02 51 79 80

0 record words

Load Address
MS Word

Data Record

5
A0 4F E8 93 24 08 Number of bytes
Number of 75 A0 4F B8 OA FF}— in the following
databytes —]00 FA][00 FA][00 0GJ[00 00-00 D8 FA 8A A0 22 A8 71 record
in this record =e ==/7n 01/22 E6/08 B8-70 02 78 58 88 71 F9 B4
; ; ~7 ®w§-72 e0 01 22 93 73 06 30
/ / " 7N 26 B4 5A 07 51 FD
Load Address Data Record TToen RE R4
LS Word

Load Address
MS Word

This data translation format example was generated by a "dump utility” for illustrative purposes. Actual data files are in
binary code and are typically generated by the appropriate development software.

29B (984-0200)
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Select Functions
A7 Swap Bytes
Select function A7 allows you to swap data at even and odd address locations. Byte swapping is useful for
manipulating 16-bit data when the target system has a different architecture than the original, for example,
when programming an Intel part (which stores MSB at odd address locations) using Motorola data files (which
store MSB at even addresses).
Procedure Keystroke 29B Displays
1. Select the Swap Bytes SELECT A 7 SELECT CODE A7
command operation. STARTSWAP ADDR/SIZE
2. Select the default settings, START
or, optionally, change the or
first address that will be XXXXX START SWAPPING BYTES
swapped (XXXXX) and the YYYYY START SWAP BYTES b
size of the data block (YYYYY).
The optional begin address
and block size entries must
be even-numbered.
g J
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