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PREFACE

This manual provides detailed instructions for installing the Texas Instruments PROM Programming
Module in conjunction with a Model 990 Computer System. In addition, it contains information re-
quired to program the computer to use the line printers, and a description of the units, with specific
attention to the controls and indicators. The information is divided into the following four sections:

I General Description — Briefly describes the features and major components of the line
printer subsystem to acquaint the reader with this subsystem.

I Installation — Provides step-by-step instructions for unpacking and installing the line
printers in either a local or remote location.

HI  Programming — Presents interfacing information for use by a programmer in designing a
service routine to control the line printer’s activity.

IV Operation — Describes the controls and indicators of the line printers for operators. It
includes line printer information as well as line printer status and maintenance indi-
cators so that the operator can determine that the line printers are operating properly.

If you would like one of Texas Instruments’ service personnel to install the programming module
for you, please contact your Texas Instruments Sales or Service Offices. These offices can also ob-
tain additional information concerning the module, if you should decide to perform the mainte-
nance on the equipment.

The following related publications contain information about the programming module in con-
junction with the 990 computer systems.

Title Part Number

Model 990/4 Computer System Depot 945403-9701
Maintenance Manual. Contains test

bench setup and assembly repair in-

structions which apply to the PROM

Programmer Module.

Model 990 Computer 733 ASR/KSR 945259-9701
Terminal Installation and Operation.

Provides information needed to oper-

ate the ASR/KSR Terminal when run-

ning the diagnostic program.

Model 990 Computer Diagnostic 9454009701
Handbook. This manual contains

instructions for using the diagnos-

tic software for the PROM Program-

mer Module.

Change 1 iii Digital Systems Division
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Title

Model 990 Computer Family Maintenance
Drawings. Contains schematics and assem-
bly drawings for the PROM Programmer
Module.

Model 990 Computer PROM Program-
ming Module Depot Maintenance. This
manual provides information for com-
ponent repair in the PROM program-
ming module.

Part Number

945421-9701
and

945421-9702

9454059701
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SECTION I
GENERAL DESCRIPTION

1.1 GENERAL

The PROM Programming Module (Part Number 944924) is a software controlled device that
allows creation of custom ROMs from commercially available programmable read-only-memory
circuits (PROMs). The module consists of a chassis, one or more personality cards, a CRU
interface and control module, and a flat ribbon cable that connects the chassis to the interface
module. Figure 1-1 illustrates the module kit. Designed to combine dependable performance with "}
ease of use, the module incorporates the following features:

@ Interchangeable personality cards for programming either fusible link bi-polar PROMs
or Erasable PROMs '

®  Positive locking sockets hold the PROM firmly in place during programming cycle
®  Six software selectable pr;)gramming pulse widths to adapt to PROM requirements
®  Addressing capability for 4K 8-bit PROM words

®  Chassis can be mounted in a 19-inch rack or with optional housing can become an
attractive, desk-top module. ‘

1.2 SYSTEM TERMINOLOGY

Figure 1-2 illustrates the relationship of the major components of the programming module. The
following paragraphs provide an overview of the interaction of these components. More detailed
information about the internal operation of the module components can be obtained in
The Model 990 Computer PROM Programming Module Depot Maintenance Manual.

1.2.1 COMMUNICATIONS REGISTER UNIT (CRU). The Communications Register Unit
(CRU) is the serial interface of the Texas Instruments Model 990 Computer. Data is transmitted
between the controller and the computer through this interface one bit at a time, requiring eight
data transfers for each 8-bit ROM word. Control information, such as address and pulse widths
for the PROM, are also transmitted to the controller through this interface.

1.2.2 PROM PROGRAMMER CONTROL CARD. The control card contains all the control and
interface electronics required to operate the programming module in conjunction with a Model
990 Computer. The module normally installs in the bottom front slot of the chassis, but it may
occupy any available CRU slot of the computer. Included on the circuit board are an input
register, an address register, a data register, a pulse width register, plus control circuitry to
coordinate the programming cycle. The input register converts the serial input from the CRU
interface into parallel data for loading into one of the other registers or for control information.
See Section III of this manual for the disposition of the bits in this register. The address register
is a 12-bit register that supplies address information to the PROM to be programmed. The value
in this register must be changed each time a new word is entered into the PROM. The data
register is an 8-bit register that holds the value to be entered into the ROM word addressed by
the address register. The pulse width register is a 6-bit register that holds control bits to select
one of the six available pulse widths to be used during the programming cycle. Only one bit of

Change 1 1-1 Digital Systems Division
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Figure 1-1. PROM Programming Module
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Figure 1-2. PROM Programming Module System Block Diagram

the pulse width register should be set at any one time. Section Il of this manual provides the
details required to select the desired pulse width.

Control logic on the control card monitors the input control bits in the input register and
initiates a programming cycle at the direction of the computer. During the programming cycle,
the control logic provides the required gates to apply a voltage to the PROM to program the
specified data in the addressed area in the PROM. Feedback logic on the control card allows the
computer to sample the contents of the three parameter registers (address, data and pulse width),

to read the contents of the addressed ROM location, or to monitor the status of the pro-
gramming module.

1-3 Digital Systems Division
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1.2.3 PROM PROGRAMMING MODULE CHASSIS. The programming module chassis houses a
power supply, plus a personality card. The power supply receives ac input and generates the logic
voltage required to power the logic on the personality card, and a voltage for use by the
personality card for the programming pulse. The personality card contains sockets for mounting
the PROM to be programmed and any required logic for gating data, address, and voltage levels
to the proper pin configurations. '

Two personality cards are available for use with the programming module. One personality card
is used for bipolar PROMs and the other personality card is used for EPROMs. Table 1-1 lists the
device types accepted by each personality card together with the characteristics of the devices.
The personality cards are contained in a unitized assembly that includes the front panel of the
programming module chassis. Replacement of the personality card can be performed quickly and
easily. '

1-4 Digital Systems Division
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SECTION 1I
INSTALLATION

2.1 GENERAL

This section provides information for planning the installation site, unpacking and packing the
module, installing the module and its interface card at the site, and ensuring that the module is
installed and operating properly. The instructions in this section require a moderate familiarity
with cabling technique and use of common handtools, but do not assume any level of expertise
in digital electronics.

2.2 SITE REQUIREMENTS

The PROM Programmer may be installed either as a desk-top unit or in a 19-inch rack-mounted
configuration. Figures 2-1 and 2-2 illustrate the physical size of each of the configurations. An
additional clearance of approximately 3 inches (7.6 cm) should be maintained on all sides of the
desk-top unit to allow for cooling air flow. Table 2-1 lists the requirements of the PROM
Programmer that affect planning fqr the installation site.

FRONT RACK
MOUNTING FRONT

SUPPORT
PROM PANEL
PROGRAMMER
CHASSIS _—

7.0 1IN
(17.8 CM)

6-3'8

38 IN
(16.1 CM) o

(Aj133164

Figure 2-1. PROM Programmer Rack Mounted Dimensions

2-1 Digital Systems Division
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Table 2-1. PROM Programmer Physical Characteristics

Characteristic Requirement
Power A
Interface Card 0.8 amps (maximum) of +5 vdc logic voltage (supplied by computer
chassis)
Programmer 0.6 amps (maximum) of 115 vac, +15%,-10%, or

0.7 amps (maximum) of 100 vac, +15%, -10%, or
0.3 amps (maximum) of 230 vac, +15%, -10%

Temperature .
Operating 32 to 152 degrees F (0 to 65 degrees C)
Storage 40 to 158 degrees F (40 to 70 degrees C)
Humidity 0 to 95% without condensation
Cable length
Power cord 6 feet from Programmer to ac power source
Interface cable 12 feet (3.6 m) from Programmer to interface card in computer |

chassis

2.3 UNPACKING/PACKING

The PROM Programmer is shipped in a corrugated cardboard container as illustrated in figure
2-3. If included as part of a computer system shipment, the interface board is shipped in the
computer chassis. If the PROM Programmer is shipped alone, the interface board is wrapped in
bubble-pack and included in the same carton as the PROM Programmer. The programming
module is shipped fully assembled with the personality card (if ordered) installed on the front of
the PROM Programmer. If a second personality card is included in the shipment, it is wrapped in
bubble-pack and included in the same carton as the PROM Programmer. Interface cables are
shipped with the personality card.

Upon receipt of the shipping container, inspect it to ensure that there is no physical damage.
After this preliminary inspection, perform the following steps to remove the PROM Programmer
components from the shipping container and ready them for installation in the computer system.
Figure 2-4 illustrates the system components that are packed in the shipping container.

NOTE

Save shipping container and all packing material for use in
reshipment.

1. Position the shipping container so that the address label is right-side up.

2. Open the top of the container and remove the packet containing the documentation
for the PROM Programming system, the packet containing the interface circuit board
(if system is shipped separately), and the packet containing the extra personality card
(if ordered).

3. Carefully remove packing material from extra personality card (if extra card is included
in shipment), and set personality card in a safe place.

Change 1 2-3 Digital Systems Division
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CUSHION
MATERIAL

PROGRAMMING
UNIT CHASSIS

CUSHION
MATERIAL

SHIPPING
CONTAINER

Figure 2-3. PROM Programmer Shipping Container

4. Remove the packing assembly from the shipping carton (packing assembly includes
cushioning material and PROM Programmer) and place assembly on a table or desk.

5. Remove cushioning material from PROM Programmer and set programmer on the
table.

6. Ensure that no physical damage is apparent to the PROM Programmer, the interface
circuit board or the extra personality card.

7. Replace all packing material into the shipping container and store container for future
reuse.

To repack the unit for shipment, perform the unpacking procedure in reverse order. Reseal the
shipping container with filament reinforced tape.

24 Digital Systems Division




