
Model SS-264

Slot Saver IV Controller

Technical Manual

Document Number: 600-266-00

Revision: B

Date: 3/4/86

Serial No.:



NOTICE
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This Manual describes the two available Models of

the Custom Systems, Inc. Model 26X Slot Saver IV.

Model 264 contains the following controllers:

1) Serial Port

2) Real Time Clock

3) Parallel Line Printer

4) Eight Channels of QTY Multiplexer

Model 262 contains the following controller:

1) Eight Channels of QTY Multiplexer

When this Manual is used with the Model 262, the

referencing of the additional controllers in the

Manual, Logic Schematics and Diagnostics are not

applicable.





CUSTOMER SERVICE

Our warranty attests the quality of materials and workmanship

in our products. If a malfunction does occur, our service

personnel will assist you In any way possible. If the

difficulty cannot be eliminated by use of the following

service Instructions and technical advise Is required,

please telephone the Custom Systems! Engineering Department

(612-941-9480) giving the serial number, board name, model

number and problem description. You will be placed in contact

with the appropriate technical assistance.

PRODUCT RETURN

Pre-return Checkout.

lf a controller malfunction Is suspected, the use of test

software is needed to determine If the controller Is the

problem and what in particular Is wrong with the controller.

The tests applicable to this board are listed on the next

page of the manual. Please run the test sequence BEFORE

considering product return.

Returned Material Authorization.

Before returning a product to Custom Systems for repair,

please ask our Engineering Secretary for a "Returned Materlal

Authorization" number. Each product returned requires

a separate RMA number. Use of this number in correspondence

and on a tag attached to the product will ensure proper

handling and avoid unnecessary delays.

Returned Material Information.

Information concerning the problem description, system

configuration, diagnostic program name, revision level,

and results, i.e., error program counter number should be

included with the returning material. A form is provided

for this information on the next page of the manual.

Packaging.

To safeguard your materials during shipment, please use

packaging that is adequate to protect it from damage. Mark

the box "Delicate Instrument" and Indicate the RMA number(s)

on the shipping label.





MATERIAL RETURN INFORMATION

All possible effort to test a suspected malfunction controller

should be made before returning the controller to Custom Systems, Inc.

for repair. This willl: 1) Determine If In fact the board Is

defective (many boards returned for repair are not defective,

causing the user unnecessary system down-time, paperwork and

handiing while proper testing would Indicate the board is working

properly). 2) Increase the speed and accuracy of a product's

repair which is often dependent upon a complete understanding

of the user's checkout test results, problem characteristics,

and the user system configuration. Checkout results for the Slot

Saver IV should be obtained by performing the following tests.

(Include error program counter numbers and accumulator contents

if applicable).

FUNCTION TEST RESULTS

Serial Port GNSTP

Real Time Clock RTCOD

Line Printer LPTD

MUX QTYDR

Other tests performed:

Please allow our service department to do the best job possible

by answering the following questions thoroughly and returning

this sheet with the malfunctioning board.

1. Does the problem appear to be Intermittent or heat

sensitive? (If yes, explain.)

Z. What operating system are you running under? (AOS, RDOS,

DDOS, DTOS.)

3. Describe the system configuration (i.e. peripherals, 1/0

controllers, model of computer, etc.)

4. Has the controller been returned before?

Same problem?

To be filled out by CUSTOMER

MODEL #;

SERIAL #:

RMA #:

Returned by:

(company name)
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INTRODUCTION

This technical manual contains the Information required

to install, operate and maintain the Custom Systems, Inc.

Model 264 Multipurpose Controller. The Controller Is

compatible with the Data General (Nova or Eclipse)

minicomputers or Data General emulating computers.

This manual Is organized In eight sections. Section |

contains general information about the functional and

physical characteristics of the Controller. Section Jl

contains Installation Information. Section II! contains

programming details. Section #tV¥ contains option jumpers

and switch settings required to configure the various

controllers. Section V contains quick maintenance and

trouble shooting helps. Section VI lists the Interface

Signals, |/0 Pin Assignments and Distribution Panel Cabling

section VII contains diagnostic programs and listings.

Section VIII contains the logic drawings.

GENERAL

Physically, the Controller comprises logic contained

ona 15" x 15" printed circult board suftable for

installation in one slot of a Data General, or equivalent,

computer chassis. Electrically, the Controller may

contain the following interfaces:

A. Eight, asynchronous, full duplex communications

channels for local/remote terminals or 103 data sets.

B. <A parallel IIne printer interface to a Data Products,

Centronics, Printronix, General Electric, Control

Data and other manufacturers of parallel line printers.
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C. A programmable Real Time Clock with selectable

frequencies of AC line, 10 Hz, 100 Hz or 1000 Hz.

D. A Serial 1/0 Channel.

E. The Model 264 can be populated to the Custom Systems!

Model 262. The Model 262 contains only the eight

asynchronous communications channels.

Connection between the controllers on the board and

external equipment Is via 1) a cable harness for the

communication multiplexer channels and the teletype

and 2) a 20 foot cable for the IIne printer. The

Real Time Clock Is not connected to an external device.

The communication multiplexer cable harness terminates

at the computer end In a printed circult board connector

that plugs over the pins of the backpanel. The line

printer cable terminates at the computer end In an

amphenol block. At the device end the mutiplexer cable

harness terminates in DB25 type connectors mounted on

a panel suitable for mounting in the rear of a RETMA rack.

The nine pin teletype connector is also on the RETMA

panel. The line printer cable terminates at the printer

end in a connector compatible with the connector on the

line printer.
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SPECIFICATIONS

The following are the physical and electrical

specifications for the multipurpose controller:

PHYSICAL

POWER

MAXIMUM INTERFACE

CONFIGURATION ON

ONE BOARD

ENVIRONMENT

WE 1 GHT

One 15" x 15" printed circult

board that plugs into one slot

of a Data General NOVA series

1200, 2, 3, 4 or Eclipse computer.

+5 volts at .0 Amps.

+15 volts at .2 Amps.

-5 volts at .2 Amps.

All from computer power supply.

A. 8 asynchronous communications

channels.

B. 1 parallel tine printer

Interface.

C. 1 Real Time Clock.

D. 1 Serial 1/0 channel.

0 to 55 C operating.

To 90% relative humidity,

non-condensing, operating.

8 pounds includes mounting

panel and manual.
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DEVICE INTER-

CONNECT

ASYNCHRONOUS

A. Cable harness that terminates

at "plug-over"TM connectors at

computer backplane and at

DB25 connectors mounted on a

bracket suitable for mounting

rails on a RETMA cabinet.

This harness brings the com-

munications channels and the

teletype channel to the rack

mounted panel.

B. A 20 foot cable connects the

printer interface to a selected

line printer.

Up to 8 full duplex channels on

the Controller board; multiple

boards can be used in a computer

system.

Eight switch-selectable baud rates

per channel (110, 300, 600, 1200,

2400, 4800, 9600 and 19200).

Byte configuration switch-

selectable on a per-channe|!

basis are:

a. bits per word (5 = 8).

b. type of parity (even, odd or

none).

c. 1, 1-1/2 or 2 stop bits per

character.
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Selectable on a per-channel basis

via switches for either RS232

or 20 ma current loop.

software compatible with the

Data General 4060 multiplexer.

Device code 30 standard,

device code 10. jumper selectable.
Interrupt mask bit 14.

REAL TIME CLOCK Program selectable frequencies

of AC tine, 10 Hz, 100 Hz,

1000 Hz.

Software compatible with Data

General 4008 Real Time Clock.

Device code 14 standard, device

code 54 jumper selectable.
Real Time Clock can be disabled

via a jumper.

Interrupt mask bit 13.

LINE PRINTER Compatible with Data Products

CONTROLLER

Centronics, and other popular

manufacturers of line printers.

Full ASCII! parallel interface.

Device code 17 standard,

device code 57° jumper
selectable.

Interrupt mask bit 12, or mask bit 6.
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SERIAL DEVICE Eight position switch to select

CONTROLLER

baud rates from 110 baud to

19,200 baud.

Switch selectable to be elther

20 ma current loop or RS232-C.,

Device code 10/11 standard.

Any device code can be jumper

selectable.

Interrupt mask bit 15 (TTY out),

14 (TTY In).

lf used to support a Serial

Line Printer the interrupt mask

can be jumper selectable to be

mask bit 12, or mask bit 6.
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2.0 INSTALLATION

This section contains [Installation instructions for

the Controller. Details of the Installation or

operation of an associated Iine printer or terminal

will be found in an instruction manual associated

with the respective device.

UNPACKING AND INSPECTION

All parts comprising the Model 264 are shipped In

one package consisting of:

a) Controller

b) Line Printer Cable

c) Communications Panel and associated Cabling

d) Diagnostic Software

e) Technical Manual

On receipt of the Model 264 from the carrier, inspect

the shipping carton immediately for any evidence

of damage or mishandling In transit.

lf the shipping carton is water stained or damaged,

contact the carrier and shipper immediately, specifying

the nature and extent of the damage and request that

the carrier agent be present when the carton Is opened.

Custom Systems! warranty does not cover shipping damage.

For repair or replacement of any Custom Systems! product

damaged In shipment, call Custom Systems to obtain

return authorization instructions.
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2.2 BOARD INSTALLATION

To Install the Controller, perform the following steps

the order tisted:

Remove the Controller printed circult board, cable

assembIil fies and manuals from the packing carton.

Verify that the computer power is off. Do not

insert or remove the board with power on.

Reference Section IV (Board Switch and Jumper Options)

to ensure the switch and jumper options selected

match your requirements.

select a board slot into which the controller Is to

be plugged; the controller can be plugged into any

unused 1/0 slot in the computer chassis.

Once the slot to insert the board has been selected,

the interrupt and data channel priority pins A94

and A96 on the computer backplane should come from

the card below It. lf there isn't any card below It,

A94 and A96 should be jumpered to A93 and A95,

respectively, of the first active slot below it.

The board should be carefully Inserted Into the

proper slot in the computer with the locking tabs

extended. Hf the card I{s properly seated in the

track, very little pressure Is required to seat

the board in the edge plane connectors. The card

should be removed and the alignment checked If

resistance to seating is observed.
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Cable installation. Electrical connections between

the Slot Saver !V controller board and peripheral

equipment located outside the minIcompuer chassIs

are made with external cable assembIl les to the

backplane of the computer.

For each controller card slot, there are two

horizontal parallel rows of 100 pins on the back-

plane. The left group of pins is the A connector,

and the right group (as viewed from the left side of

the computer) Is called the B connector. Numbering

of each group of 100 pins is as indicated below

(shown only for A connector).

- Ol - WMWIPMIT DK [MLO RS oie MITDp RK Minow DL K(MPO Pre are | MPL] MHHPO [DIME TIAA alalmlolololoigi¢i(eieit|olol(olmlolol cl ZlolSieicCleiciZisiSiBisi2isiaixials
<I tips el al alajaiajajaj<ai< Ti tit] iii cticti cdi dtididciaqiaqiaqi( qjaqidqiaqiqiciaiai(aqjaqiaiaqi(aiaqidiajicig

OILDIOIN{(tlofa{io co | co DLOINITLOLDI OL NItlOlLDlLOl[Nig¢{wola!loONP t[OlOIOIS/TISILISIAS SIA SlSlaloloisicitis|slolalslo siSisial Si Si SiS (SISiSisisiSisigisjstjoja/sS/S) S| Sa] a] <] <] <<] <) <q] <} et] q] <] et) <) eq) <i epee) cj qi aia} <} <j aq} <} <q] <q} <}<)</<)<] 4) e}<j aja} a] al} aj<jo

Pin 1 is on the top left of the connector; pin 2

is on the bottom left directly below pin 1. Pin 99

is the top right pin of the connector, and pin 100

Is the bottom right.

ASYNCHRONOUS MULTIPLEXER CABLING. Plug the

printed circult connector over the pins of the

backplane connectors. The mux harness cable plugs

over the pins on the "A" side connector covering

pins 47 through 99. Be sure to connect to the

pins of the same connector slot and not to one

half of the pins of two adjacent connector slots.

(See Figure 2.1).
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LINE PRINTER CABLING. Plug the amphenol connector

over the pins of the backplane connectors. The

line printer cable plugs over the "B" side

covering pins 13 through 51 with single plugs at

Bl and B67. (See Figure 2.1)

7. Press connectors toward the backplane until fully

seated. When fully seated, the I/O connector

assembly should be flush against the backplane.

8. Mount connector panel to RETMA rails at the rear

of the rack Into which the computer Is installed.

9. Connect printer connector to the printer.

10. Power may now be applied to the computer.

NOTES

A. AC power for the Real Time Clock may not be wired

to the slot selected for the controller. The Real

Time Clock requires a source of AC to develop one

of the frequencies. To wire AC to the controller

board, connect pin B-6 of the normal Teletypewriter

slot to pin B-6 of the slot Into which the board is

plugged. (Customer has to provide this wire).
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"B" PINS

B67

"A" PINS

AM

CONNECTOR

(LINE PRINTER)

3LE TO MUX COMPUTER

IEL END PLANE
5

SLE TQ PERIPHERAL

DEVICES

TYPICAL PERIPHERAL CABLE ASSEMBLIES

FIGURE 2.1]
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lf the serial port is to be used as the primary

console (10/11) the controller should use the slot

allocated tor the teletype, i.e., NOVA 1200, NOVA

2 or NOVA 3/4 use stot 3, NOVA 800 or NOVA 3/12

use slot 4. Two wires on the harness are terminated

on the computer end using box pins, one red wire

and one yellow wire. If the standard 1/0 slot is

used for the controller, the red wire is to be

connected to the wire wrap pin on the computer

backpanel at pin A101. The yellow wire is to

be connected to the wire wrap pin on the computer

backpanel at pin A103. If a slot other than the

standard 1/0 slot is to be used for the controller,

the red wire must be connectd to pin B69 of the slot

used and the yellow wire connected to either pin

A6é or B81, these pins are -5 volts (A6 and B81).

The black wire is Clear to Send and should be

connected to Bll of the computer backpanel. If

Clear to Send is not needed do not install the

black wire,
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All device Interfaces on the controller operate under

program control. This section contains the Information

required to program the computer to process Information

through the communications multiplexer channels, provide

data to the line printer, provide data to and accept

data from the serlal port and set the frequency of the

3.0 PROGRAMMING

Real Time Clock.

3.1 REAL TIME CLOCK

The Real Time Clock (RTC) generates a sequence of pulses

that are Independent of processor timing. It uses only

one 1/0 transfer instruction to set the RTC frequency.

Busy and Done flags are controlled or sensed by bits 8

and 9 in all 1/0 transfer instructions with device code

14 (Jumper Selectable), mnemonic RTC. Interrupt disable

1s controlled by Interrupt priority mask bit 13. The
frequencies that may be selcted are as follows:

1. AC tine frequency (60 or 50 Hz)

2. 10 Hz

3. 100 Hz

4. 1000 Hz
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The following is the configuration of the transfer

Instruction for the RTC:

DATA OUT A, REAL TIME CLOCK

DOA -, RTC

O 1 1 AC 0 1 O F 0 0 1 1 0 0

O 12 3 4 5 6 7 8 9 10 141 12 13 #1314 «15

Perform the function specified by F and select the clock

frequency as defined by AC bits 14 and 15 as follows:

AC BITS 14 15 FREQUENCY

0 0 AC tine frequency (60 or 50 Hz)

0 1 10 Hz

1 0 100 Hz

1 1 1000 Hz

setting Busy allows the next pulse from the RTC to set

Done, requesting an interrupt If Interrupt disable is

clear. A DOA to select the frequency need be given

only once; following each [nterrupt an NIOS sets up

the clock for the next pulse.

When Busy is first set, the first interrupt can come

at any time up to the clock period. But once one

Interrupt has occurred, further interrupts are at the

clock frequency, provided that the progrm always sets

Busy before the next clock period expires.

RTC is used primarily for low resolution timing (com-

pared to processor speed) but it has high long-term

accuracy. Power up and the 1/0 reset function generated

by the program or from the console reset the clock to

line frequency. 3-2



LINE PRINTER

The line printer Interface provides parallel-by-bit,

serlal-by-character data to either line or character

printers with interfaces equivalent to elther the Data

Products or Centronics printers. The printing speed

is a function of the printer chosen for use with the

Interface; the interface has no Inherent speed

limitations. Functionally, the printer Interface buffers

data between the computer 1/0 bus and the Input of the

printer, synchronizes the character transfers to the

printer and transfers status Information from the

printer to the computer |/0O bus.

Normally 64 character set printers are used In systems.

Therefore, logic within the Interface converts the

codes for lower case characters to the equivalent

upper case character codes. This feature can be dis-

abled by adding jumper J9-1 on the controller board.

The line printer Interface uses two |/0 transfer Instruc-

tions, one to load a single character into an eight=-bit

buffer in the interface, the other to read status from

the printer. Busy and Done flags are controlf{led or

sensed by bits 8 and 9 In all 1/0 Instructions with

device code 17 (Jumper Selectable), mnemonic LPT.

Interrupt is controlled by Interrupt mask bit 12 ,
8

or mask bit 6.
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The following are the configurations of the 1/0

transfer Instructions for the printer:

DATA OUT A, LINE PRINTER

DOA -, LPT

O 1 1 AC 0 1 O F 0 9) 1 1 1 1

Oo 12 3 4 5 6 7 8 9 10 41 #12 #13 14 «215

Load AC bits 8 - 15 Into the Interface character buffer

and perform the function specified by F.

DATA IN A, LINE PRINTER

DIA ~-, LPT

O 1 1 AC 0 O 1 F 0 9) 1 1 1 1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 #14 «15

Read the Ready status Into AC bit 15, clear AC bits 0 - 1

and perform the function specified by F. A 1 bit read

into AC bit 15 Indicates the printer is available to the

program (f.e., It is on-line with power on and with

paper loaded).
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At the beginning of a print operation the program should

check Ready and send a form feed to get rid of anything

that may have been left in the buffers, then start a

new page. The program begins operation by issuing DOA's

that send the desired characters. A Start command sets

the Busy flag and sends the character In the controller

buffer to the printer. If the character sent neither

fills the printer buffer nor Is a valid control charac-

ter, the printer acknowledge signal clears the Busy

flag and sets Done. The program can then send

additional characters. When either the printer

buffer is full or the control character is detected,

the busy flag remains set while the printer prints the

contents of the printer buffer. When the buffer again

becomes available, Busy clears and Done sets. This

requests an interrupt If Interrupt disable is clear

and subsequent received characters will be loaded

starting In the first buffer position.

TELETYPEWRITER

The TTY separates the Input and output functions

into two distinct devices, each with its own device

code, its own Busy, Done and Interrupt flags and its

own Interrupt mask assignment.

Placing a character code In the output buffer and set-

ting Output Busy causes the TTO to print the character

or perform the designated control function. Striking

a key places the code for the associated character

In the Input buffer of the TT! for retrieval by

the program. 3-9



SERIAL PORT OUTPUT

The TTO output uses only one I/O transfer Instruction.

Output Busy and Done are controlled or sensed by bits

8 and 9 In all 1/0 Instructions with device code 11-8

(Jumper Selectable) mnemonic TTO. Output Interrupt

disable is controlled by Interrupt mask bit 15, mask

bit 12 or mask bit 6. The configuration of the Instruction

Is as follows:

DATA OUT A, TELETYPE OUTPUT

DOA -, TTO

O 1 1 AC 0 1 QO F 0 0 0 0 0 0

0 1 2 3 4 5 6 7 8 9 10 41 #12 13 #14 ~=«=1715

Load the contents of AC bits 8 = 15 into the teletype

output buffer and perform the function specified by F.

Setting Output Busy turns on the transmitter, causing

it to send the contents of the output buffer serially

to the Serial Device (the buffer Is cleared during

transmission). The printer prints the character or

performs the Indicated control function. Completion

of transmission clears output Busy and sets output Done,

requesting an interrupt [If output interrupt disable is

clear.

Do not give an NIOS without first loading the buffer.

To transmit any character, including null, either give

a DOAS or give a DOA followed by an NIOS. Clearing

output Busy while the transmitter is running (as with

an NIOC) terminates the transmission. But the printer

still prints whatever character is represented by the

indeterminate code it receives. 3-6



3.3.2

A carrlage return and a line feed must be given to

position the printer at the beginning of a new line.

SERIAL DEVICE INPUT

The TTI Input uses only one 1/0 transfer Instruction.

Input Busy and Done are controlled or sensed by bits

8 and 9 In all 1/0 Instructions with device code 10,

(Jumper Selectable) mnemonic TTI. Input Interrupt disable

is controlled by Interrupt mask bit 14. The configuration

of the transfer Instruction is as follows:

DATA IN A, TELETYPE INPUT

DIA -, TTI

O 1 1 AC 0 O 1 F 0 0 1 0 0 0

O 1 2 3 4 5 6 7 8 9 10 411 #12 #13 #14 «215

Transfer the contents of the input buffer Into AC bits

8 - 15 and perform the function specified by F.

Reception from the keyboard requires no initiating action

by the program; striking a key transmit the code for the

character sertally to the Input buffer. The completion

of reception clears input Busy (if set) and sets input

Done, requesting an interrupt If input interrupt

disable is clear.

After Done sets, the character Is available for retrieval

by a DIA.
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ASYNCHRONOUS COMMUNICATIONS MULTIPLEXER

Each communications multiplexer board may have up to

eight full duplex channels for the simultaneous serial

transmission and reception of data at selectable speeds

and character configurations. The computer software

will handle a total of 64 channels of communications

(eight boards). Each channel within a system operates

simultaneously and independently of each other channel.

The serial manipulation of the data is done by the

channels; the computer program Is involved only In

moving parallel characters to or from the communications

system via the 1/0 bus. To transmit data the program

Outputs a word that specifies the channel and supplies

the characters. To receive data the program responds

to a "System Done Interrupt" then reads a word that

contains both the data character and the number of the

channel on which the character was received,

The characteristics of the individual terminals con-

nected to the system are selected by switches or

jumpers within each channel. Selectable characteristics

on an individual channel basfs are as follows:

1. Selection of either RS232-C or 20 ma

current loop, input/output.

2. Selection of one of eight baud rates from

110 to 19200 baud.

3. Selection of 5, 6, 7 or 8=bits per data character.

4. Selection of even, odd or no parity.

5. Selection of 1, 1 1/2 or 2 stop bits in each

character. 3-8



The entire system (a maximum of 64 full duplex channels)

appears as one device fo the program with one Done

flag (no Busy flag). Internally a Receive flag and a

Transmit flag are associate with each channel. The

Receive flag Is set when a character has been assembled

from the serial input stream; the Transmit flag is set

when the terminal has accepted one character and Is

ready to accept another character. The individual

channel! Receive and Transmit flags are OR-ed to generate

a system Done. Therefore, to the program, Done appears

set either if any receive lines have completely assembled

characters ready for transfer to the computer or If any

transmit lines have transmitted a character and are

ready for a new character from the computer. 1/0 Reset

clears all Transmit and Recelve flags.

When multiple boards are used In a computer, channel

priority lines must be wired from board to board. The

entire system responds as a single unit to the INTA

instruction. The multiplexer uses three 1/0 instructions,

one for input and two for output with device code 79

(Jumper Selectable), mnemonic QTY. The interrupt

mask bit is 14

8

The DIAC’ reads input characters, determines the address

of the highest priority channel to be read and clears

the Receive flag of the IlIne when It is read. Upon

issuance of a DIAC, system Done will be cleared if

there are no other lines with data essembled to be

read and if all Transmit flags are cleared.
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A DOA instruction supp!les a character for output on

an addressed line and clears the Transmit flag for

that line. lf no new character jis to be output, a

DOB instruction is used to clear the Transmit flag

without sending a new character.

Busy and Done are sensed by bits 8 and 9 in the 1/0 skip

instructions. The Clear function is used only to clear

received flags with the input Instruction. Start Is not

used,

Following are the configurations of the Instructions

for the multiplexer:

DATA IN A, ASYNCHRONOUS MULTIPLEXER

DIAC -, QTY

O 1 1 AC | 0 0 1 1 0 OQ 1 1 0 0 0

Oo 1 2 3 4 5 6 7 8 9 10 11 #1412 13 #14 «415

Read the Information from the multiplexer into AC as

follows and clear the Receive Done Flag;



RCVR| XMIT

READY |READY CHANNEL # CHARACTER

0 1 2 3 4 5 6 7 8 9 10 44 #12 °13 «14 «+295

BIT DESCRIPTION

0 The receiver for the channel specified by bits

2 - 7 has assembled a right-justifled character

in bits 8 = 15. The Instruction clears the

Receiver flag for the channel specified by

bits 2-7.

1 The transmitter for the channel specified by

bits 2 - 7 has moved a character from its shift

register and is free to receive a new

character.

2-7 The number of the highest priority channel

that has either a Transmit or Recelve Ready

flag set.

8-15 lf bit 0 is al, these bits contain the right-

Justified data part of a character just received

by the channel specified by bits 2 =- 7.

DATA OUT A, ASYNCHRONOUS MULTIPLEXER

DOA -, QTY

O 1 1 AC Oo 1 0 0 0 =O 1 1 0 0 0

0 1 2 35 4 5 6 7 8 9 10 11 #12 13 14 «15

Load the contents of AC bits 8 = 15 Into the transmitter

buffer and clear the XMTR Ready flag for the channel

specified by AC bits 2 - 7.



CHANNEL # CHARACTER

Oo 12 3 4 5 6 7 8 9 10 141 #12 #13 #1414 «15

BITS DESCRIPTION

2-7 The channel through which data Is to be

transmitted.

8-15 The data to be transmitted, right justified.

DATA OUT B, ASYNCHRONOUS MULTIPLEXER

DOB -, QTY

O 1/1 AC 1 0 0 0 0 0 1 1 0 0 0

0 12 3 4 5 6 7 8 9 10 411 #12 13 #14 «15

Clear the XMTR Ready flag for the channel specified by

AC bits 2 - 7,

CHANNEL #

BITS DESCRIPTION

2-7 Clear the XMTR Ready flag in the channel

specified by bits 2 - 7.



4.0 OPTION JUMPERS

This Section contains the jumper and switch settings

required to configure the controller for each of the

devices available on the board. The jumper and switch

setting options are In paragraphs for ease In locating

the jumpers associated with a specific device. Note that

the jumper/switch locations are also referenced to sheets

of the logic diagrams. Also reference jumper sheet

option page in logic schematics to further ease jumper

and switch physical locations on the board.

SERIAL PORT

A. Device Code Selection.

The device code for the serial port is usually set at

10/11. For special applications, other device codes

may be used. The device code Is determined by five

hard wire jumpers J4-1 through J4-5 (sheet 4). The

table provides a guide to selecting non-standard

device codes.

DEVICE CODE SELECTION TABLE

J4-1 J4-2 J4=-3 J4—-4 J4=-5

DEVICE (DSO) (DS1) (DS2) (DS3) (DS4)

OX IN IN |N X0+1 IN [N

1X IN IN OUT X2+3 |N OUT

2X IN OUT IN X4+5 OUT IN

3X IN OUT OUT X6+7 OUT OUT

4X OUT IN IN

5X OUT IN OUT

6X OUT OUT IN

7X OUT OUT OUT

Jumper OUT = bit; Jumper IN O bit.
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B. Disable Serial Port

JUMPER STATUS

J4~-6 IN

J4=6 OUT

C. Baud Rate Selection

Baud Rates for the Serlal

a switch at Location U9.

SHEET

4

4

PURPOSE

Disable Serial

Enable Serlal Port

Device are selectable by

Only one switch position

can be In the "ON" position and that must correspond

to the desired baud rate.

LOCATION U9

— z=

|

L 2

mm | 3

| +

mis

m7 ic

m7

m1:

<—£ ——

SLIDE SWITCH

9600 BAUD SHOWN

Switch

Switch

Switch

Switch

Switch

Switch

Switch

Switch CON DO FP W LY —
ON

ON

ON

ON

ON

ON

ON

ON

19200

9600

4800

2400

1200

600

300

110

Baud

Baud

Baud

Baud

Baud

Baud

Baud

Baud

Port
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D. UART Characterltstics

LOCATION U12

ON OFF

Switch ] Odd Parity Even Parity

SW2 SW3 BITS/WORD

ON ON 5

Switch 2 & 3 OFF ON 6

ON OFF 7

OFF OFF 8

«<q > Switch 4 1 Stop Bit 2 Stop Bits

SLIDE SWITCH — Switch 5 Enable Parity Inhibit Parity

Even Parity, 8 Bit Character, 1 Stop Bit, Inhibit Parity Shown
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E. RS232 or 20 ma

LOCATION 18

s
ws CT] Switch Depressed toward Cl = 20 MA

| ©) | Switch Depressed toward C2 = RS232-C

"Ne CI «& NOT USED

—(#.)-
we

ROCKER SWITCH

RS232-C SHOWN

F. Mask Bit Selection

The following Jumpers are Jumper Pairs, only one of the Jumpers

can be installed at a time.

JUMPER STATUS SHEET PURPOSE

Jumper J3-3 IN 3 Mask TTO Bit 15
Pair J3-4 IN 3 Mask TTO Bit 6
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G. Serial Line Printer

The Serial Port can support communications to a serial

line printer. The following jumpers are applicable

for jumper pairs, only one of the jumpers can be

Installed at a time,

JUMPER STATUS SHEET PURPOSE

Jumper £ J4=-8 |N 4 Disable TTI
Pair ( J4-7 IN 4 Enable TTI

Jumper { J6-2 IN 6 Mask Bit 12
Pair J6-1 IN 6 Mask Bit 15 or Bit 6

Jumper | J6-3 IN 6 Enable TTI INT REQ
Pair \ J6=4 IN 6 Disable TTI INT REQ

REAL TIME CLOCK

A. Device Code Selection

JUMPER STATUS SHEET PURPOSE

Jumper { J7=1 IN 7 Select Device 14-8
Pair \ J7=-2 IN 7 Select Device 54-8

J7=-5 iN 7 INTA 54-8

J7=-5 OUT 7 INTA 14-8

B. RTC Selection

JUMPER STATUS SHEET FURPOSE

Jumper J7=3 IN 7 Disable RTC

Pair J7=-4 IN 7 Enable RTC

C. Clock Frequency Selection

JUMPER STATUS SHEET PURPOSE

J7-6 IN 7 Data 15 always Zero

J7-6 OUT 7 Normal Clock Select

J7-7 IN 7 Data 14 always One

J7-7 OUT 7 Normal CLK Select
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4.3 PARALLEL LINE PRINTER

(For Jumper Pairs, only one of the Jumpers can be

Installed at a time).

A. Device Code Selection

JUMPER STATUS SHEET PURPOSE

Jumper f J8=1 IN 8 Select Device 17-8
Pair L J8=-2 IN 8 Select Device 57-8

Jumper J8=-5 1 N 8 INTA 17-8

Pair J8-6 IN 8 INTA 57-8

B. Printer Disable

JUMPER STATUS SHEET PURPOSE

Jumper y J8=-3 IN 8 Enable LPT
Pair iN J8-4 [N 8 Disable LPT

C. Status and Strobe Polarity

JUMPER STATUS SHEET PURPOSE

J8-7 IN 8 Install If onty one

Status Line from

printer

J8-8 IN 8 Status Line Is

+3V Active

J8-8 QUT 8 Status Line Is

OV Active

Jumper J8-10 IN 8 Printer Select Status

Pair J8=-11 IN 8 Clear to Send Status

J8=-9 IN 8 Status Line Is

+3V Active

J8=-9 OUT 8 Status Line Is

OV Active

Jumper J10-3 IN 10 Strobe Is OV

( Active (Centronics)
Pair J10-4 IN 10 Strobe fs +3V

Active (Data

Products)

J10=-5 IN 10 Printer Data Is

+3V Active

J10-5 OUT 10 Printer fs OV

Active
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4

D.

Jump

Pair

Miscellaneous Printer

JUMPER STATU

J8=-12 IN

J9=1 IN

J9=1 OUT

J10=-1 IN

J10-1 OUT

er J3-1 IN

J3=2 IN

EIGHT CHANNEL MULTIPLEXER

S SHE

8

9

9

10

10

NWN

ET PURPOSE

Disable Busy/

Done Interrupt

Both Upper and

Lower Case

Lower Case

converted to

Upper Case

No LF to CR

conversion

Convert LF to CR

Select Mask Bit 12

Select Mask Bit 6

(For Jumper Pairs, only one of the Jumpers can be

installed at a time).

A. Device Code Selection

STATU

OUT

IN

J1 8-1

JUMPER

J11=+2

J11-2

Line Selection

J18=-3 J18=-2

OUT OUT

IN OUT

OUT IN

IN IN

OUT OUT

IN OUT

OUT IN

IN IN

S

OUT

OUT

OUT

OUT

IN

IN

IN

IN

SHE ET

11

11

RESULTS

Lines

Lines

Lines

Lines

Lines

Lines

Lines

Lines

PURPOSE

Select Device

Code 30-8

Select Device

Code 70-8

O thru 7

8 thru 15

16 thru 23

24 thru 31

32 thru 39

40 thru 47

48 thru 55

56 thru 63
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C. Baud Rate Selection

Baud rate for each channel

switch selectable.

Channel

Channel

Channel

Channel

Channel

Channel

Channel

Channel

[ar
mz

mm:

=

—s

mi:

7

ml:

<< >

SLIDE SW/T CH

9600 Baud Shown

“ON BS WN — ©
Switch

Switch

Switch

Switch

Switch

Switch

Switch

Switch

of the multiplexer are

Position

Posttion

Position

Position

Position

Posttion

Position

Position

B9

D9

F9

H9

K9

M9

P9

S9

Switch

Switch

Switch

Switch

Switch

Switch

Switch

Switch CON DD OO FP W PPO —
ON

ON

ON

ON

ON

ON

ON

ON

19200

9600

4800

2400

1200

600

300

110

Baud

Baud

Baud

Baud

Baud

Baud

Baud

Baud
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D. UART Characterlstics

Channel

Channel

Channe|

Channel

Channel

Channel

Channel

Channel

~~ xd
‘

|

mM

[ Ws

Mio

<4 >

SLIDE SWITCH

Switch

Switch

Switch

Switch

Switch

Switch

Switch

Switch

Location

Location

Location

Location

Location

Location

Location

Location

Switch 1

Switch 2 & 3

Switch 4

Switch 5

Bil

D11

Fil

H11

K11

Mii

P11

S11

ON

Odd Parity

SW2

ON

OFF

ON

OFF

1 Stop Bit

Enable Parity

OFF

Even Parity

SW3 BITS/WORD

ON 5

ON 6

OFF 7

OFF 8

2 Stop Bits

Inhibit Parity

Even Parity, 8 Bit Character, 1 Stop Bit, Inhibit Parity Shown
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E. RS23-C or 20 ma

Channe|

Channel

Channel

Channel

Channel

Channel

Channel

Channel

Switch Depressed

toward Cl or C3 =

20 MA

Switch Depressed

toward C2 or C4 =

RS232-C

SWO UI & WN — ©
Switch

Switch

Switch

Switch

Switch

Switch

Switch

Switch

Location

Location

Location

Location

Location

Location

Location

Location

oO

———

(eT) 10

oD

Gy

CeT
fa

©

@

£0
wy

ROCKER SWITCH

RS232-C Shown

C8

C8

G8

G8

L8

L8

R8

R8

Even Line Number

Odd Line Number



F. Transmitter Clock, Done F/F Gating two modes of

operation are possible.

Mode 1 - Clear to Send may Inhibit the setting
of the Done F/F.

Mode 2 - Clear to Send controls Transmitter Clock.

For jumper pairs, only one of the jumpers can be

installed at a time.

JUMPER STATUS SHEET PURPOSE

Jumper, J13=1 IN 13. Mode 1 Line 0
Pair J35-2 IN 1 Mode 2 Line 0

f—

Jumper J13-5 IN 13 Mode 1 Line 0

Patr J13-6 IN 13 Mode 2 Line 0

Jumper J J13-8 IN 13 Mode 1 Line 0
Pair \ J13-7 IN 13 Mode 2 Line 0

Jumper J13=<3 IN 13 Mode 1 Line 1

Pair J13=-4 IN 13 Mode 2 Line 1

Jumper { J13-11 IN 13 Mode 1 Line ]
Pair J13-12 IN 13 Mode 2 Line 1

Jumper J13=-14 IN 13 Mode 1 Line 1

Pair J135-13 IN 13 Mode 2 Line 1

Jumper J1 4-1 IN 14 Mode 1 Line 2

Pair J14-2 IN 14 Mode 2 Line 2

Jumper J1 4-6 IN 14 Mode 1 Line 2

Pair J14-7 IN 14 Mode 2 Line 2

Jumper J14-9 IN 14 Mode 1 Line 2

Pair J14-8 IN 14 Mode 2 Line 2

Jumper J1 4-3 IN 14 Mode 1 Line 3

Patr J14=-4 IN 14 Mode 2 Line 3

Jumper J14-11 IN 14 Mode 1 Line 3

Patr J14-12 IN 14 Mode 2 Line 3

Jumper J1 4-14 IN 14 Mode 1 Line 3

Pair J1 4-13 IN 14 Mode 2 Line 3

Jumper { J15-1 IN 15 Mode 1 Line 4

Pair \ J15- IN 15 Mode 2 Line 4

Jumper{ J15-6 IN 15 Mode 1 Line 4
Pair { J15-7 IN 15 Mode 2 Line 4

Jumper J15=-9 IN 15 Mode 1 Line 4

Pair J15=-8 IN 15 Mode 2 Line 4



Jumper J15=3 ['N 15 Mode 1 Line 5

Pair J15=-4 IN 15 Mode 2 Line 5

Jumper J15—-11 15 Mode 1 Line 5

Pair J15=-12 15 Mode 2 Line 5

Jumper { J15-14 IN 15 Mode 1 Line 5
Pair J15=-13 IN 15 Mode 2 Line 5

Jumper, J16=1 IN 16 Mode 1 Line 6
Patr J16=-2 ['N 16 Mode 2 Line 6

Jumper J16-6 IN 16 Mode 1 Line 6

Pair J16-7 IN 16 Mode 2 Line 6

Jumper { J16-9 IN 16 Mode 1 Line 6
Pair \ J16-8 IN 16 Mode 2 Line 6

Jumper J16-3 IN 16 Mode 1 Line 7
Pair \ J16<-4 IN 16 Mode 2 Line 7

Jumper J16-11 IN 16 Mode 1 Line 7
Pair J16-12 IN 16 Mode 2 Line 7

Jumper © J16-14 IN 16 Mode 1 Line 7
Pair J16-13 IN 16 Mode 2 Line 7

G. Clear to Send Connected.

With the respective jumper in, Clear to Send is

connected to the logic. With the jumpers ouf,

Clear to Send is not used.

JUMPER SHEET PURPOSE

J13-9 13 LINE 0 CTS

J13=10 13 LINE 1 CTS

J14=5 14 LINE 2 CTS

J14=10 14 LINE 3 CTS

J15=5 15 LINE 4 CTS

J15=10 15 LINE 5 CTS

J16=5 16 LINE 6 CTS

J16=10 16 LINE 7 CTS



H. Communications Panel = RCV/XMIT Switches

There [s a switch pack (with 4 switches) associated

with each channel on the Communications Panel. These

switches determine to which pins on teh channel connector

the RCV and XMIT signals will be assigned. See

Figure 4.1.

Consult the documentation for the CRT you are going to

connect to each channel to determine Its pin locations

for the RCV and XMIT signals. Generally, RCV will be

at pin 2 and XMIT at pin 3, but on some models these

may be reversed.

1. $f pin 2 = RCV and pin 3 = XMIT, then: SW 2 & 4 OFF

: SW 1 & 3 ON

2. If pin 2 = XMIT and pin 3 = RCV, then: SW 2 & 4 ON

SW 1 & 3 OFF

4.5 POWER JUMPERS

(For Jumper Pairs, only one of the jumpers can be

installed at a time).

Some Data General Minicomputers (I.e. NOVA 4) supply

+12V to the backplane while others (i.e. NOVA 3) supply

+15V to the backplane.

JUMPER STATUS SHEET PURPOSE

Jumper J19—1 IN 19 Use +12V from

backplane

Pair J19=2 IN 19 Regulate +15V

to +12V



FIGURE 4.1 Communications Panel Switch Locations
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This section contains quick maintenance and trouble

shooting tips that may be helpful to Isolate problems.

SERIAL PORT

Test A: Program to Repeatedly Output a Single Character

Using BUSY/DONE Logic.

The octal program listed below is entered through the

console data switches starting at location 100. The

starting address (100) Is set In the switches and

then the EXAMINE switch is hit to load this address.

The console switches can then be set to the ASCII

value of the character to be printed (I.e. octal 100 =

@, octal 101 = A, etc). The program is started by

pressing the CONTINUE switch.

The program reads the selected character from the

computer data switches, sends out the character to

the teletype or CRT and then waits in a SKIP BUSY (or

DONE) loop for the serial shifting of the character

to the terminal to be completed. The process requires

no response from the terminal and will repeatedly send

out the same character. If the terminal does not have

an automatic line feed, it will be necessary to take the

terminal off tine to advance the line. If proper

transmission fis occurring, the console switches can

be changed on the fly to change the character sent out.

5-1



MEMORY OCTAL SYMBOLIC

LOCATION PROGRAM CODE COMMENTS

100 062677 IORST

101 060477 READS 0,CPU Reads console switches

102 O61111 DOAS 0,TTO Send out character

103 063511 SKPBZ TTO

104 000777 JMP onl Walt for completion

105 773 JMP ae) Repeat

To run uner DONE logic, change the instruction in

location 103 to 063611. If no output occurs, a problem

exists with one of the following:

1. The cable has been improperly installed. Carefully

check installation. |

2. Terminal not on tine.

3. Wrong baud rate selected.

4. A problem exists with the controller. Check that

controller and cable are plugged to the same slot.

Test B: Device Output Under Interupt Control

MEMORY OCTAL SYMBOLIC

LOCATION PROGRAM CODE COMMENTS

1 70 JMP Location 70

60 062677 |ORST

060177 INTEN Enables interrupts

072077 MSKO 2,CPU Mask intruction

O61111 DOAS 0,TTO Output a character

400 JMP * Wait for interrupt

70 065477 INTA 1,CPU Device code AC!

063077 HALT
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The program Is started at location 60, and the Interrupt

processing routine Is placed at location 70. Before

starting the program, the operator must first place a

mask word (all zeros for normal operation or 000001 for

teletype output disable) in accumulator 2. The character

to be printed must also be placed in ACO.

The program sends out one character and then waits for

an interrupt. When the interrupt occurs, the program

passes through location 1 to get to the interrupt

routine at location 70. The INTA instruction places

the device code of the interrupting device

(device 11 In this case) in AC1 and then halts. By

changing the halt to JMP 60 or JMP *-8 (770), the

program will run continuously.

lf bit 15 in the mask word is equal to one, the

TELETYPE OUTPUT flag is disabled and the program

will hang on the JMP * instruction at locations 64.

lf bit 15 is unequal to one, the program will run

normally.

Test C:; Read One Character Under Either BUSY or DONE Logic

MEMORY OCTAL SYMBOLIC

LOCATION PROGRAM CODE COMMENTS

110 062677 LORST

060110 NIOS Enable CRT Interface

Controller

063510 SKPBZ Wait for character to be

struck on keyboard

777 JMP *=1

060410 DIA O,TTI! Read character ACO

063077 HALT Halt, display ACO

773 JMP ¥=5
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The program enables the controller and then waits for

a key To be struck on the keyboard.

the character

(i.e. A = 101).

next character tape

instruction to 063610 SKPDN,

logic.

Test D:

The program

50 contains the

is placed

Read One Character Using

is started at

is read.

interrupt processing routine.

location 40, and

The ASCII code for

in the accumulator zero

By hitting the CONTINUE switch, the

By changing the third

you may run under DONE

INTERRUPT Logic

location

Before

starting the program, the operator must first place

amask word (all

000002 for teletype

After the program

zeros for normal

is started at

input disable)

operation or

in accumulator 2.

location 40, the

operator should strike a key on the keyboard.

MEMORY OCTAL SYMBOLIC

LOCATION PROGRAM CODE

1 50 JMP Location 50

40 062677 IORST

060177 INTEN

072077 MSKO 2,CPU

060110 NIOS TT

400 JMP #*

50 065477 INTA 1,CPU

060410 DIA O,TTI

063077 HALT

060210 NIOCc TTI

4] JMP Location 41

COMMENTS

Enable interrupts

Mask Instruction

Start paper tape

reader

Walt for interrupt

Device code AC1

Character ACO

Clear Interrupt and

continue
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The character read and the device code are placed In

accumulators 0 and 1, respectively. If mask bit 14 = 1,

the reader will advance tape to the next character and

load the controller registers, but it will not generate

an interrupt. The program will hang on the JMP *

instruction at location 44,

REAL TIME CLOCK

Following installation of the Slot Saver IV controtler

into the general |/0 slot of the computer, the machine

should be powered up. Proper functioning of the Real

Time Clock controller can be determined within a few

minutes by entering a few octal diagnostic routines

through the computer console data switches. These

routines should be checked using al! selectable

frequencies before proceeding to Custom Systems! Real

Time Clock Timing Diagnostic program.

The Real Time Clock has four operating frequencies;

namely, 60, 10, 100 and 1000 Hz, which are selectable under

program control. The diagnostic programs should be run

for all frequencies to verify proper operation.

BIT 14 BIT 15 SELECTED FREQUENCY

0 0 60 Hz

) 1 10 Hz

1 0 100 Hz

1 1 1000 Hz
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Test A: Program.to Test BUSY/DONE Logic

The octal program is entered through the console

data switches starting at location 100. The starting

address is also 100. Before beginning the program,

the operator must first place the code for the selected

clock frequency in accumulator 0. The program will then

start the clock. If the clock Is operating properly,

the BUSY fllp flop will be reset and the program will

halt at location 105. Accumulator 0 can then be changed

to a different frequency selection. Operation ustIng

DONE ltogic can be determined by changing the SKIP

instruction to SKPDN (063614).

MEMORY OCTAL SYMBOLIC

LOCATION PROGRAM CODE COMMENTS

100 062677 IORST

061014 DOA 0O,RTC Select frequency from ACO

060114 NIOS RTC Start clock

063514 SKPBZ

777 JMP ¥-1 Wait for clock response

063077 HALT

772 JMP = *=-6 Repeat if desired

Test B: Clock Operation Under Interrupts

MEMORY OCTAL SYMBOLIC

LOCATION PROGRAM CODE COMMENTS

1 70 JMP 70

60 062677 lORST

061014 DOA 0O,RTC Select frequency

072077 MSKO 2,CPU Mask instruction

060177 INTEN Enable interrupts

060114 N1OS RTC Start clock

400 JMP * Wait for interrupts

70 065477 INTA 1,CPU Device code AC!

603077 HALT

60 JMP 60
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5.

The program is started at location 60 and focation 70

contains the Interupt processing routine. Before starting

the program, the operator must first place a mask word

(all zeros for normal operation or 000004 for clock

disable) in accumulator 2.

After receiving the interrupt, the device code is

placed In accumulator 1. If mask bit 13 = 1, the device

will not generate an Interrupt. The program will hang

on the JMP * instruction at location 65.

LINE PRINTER

Checkout of a Line Printer and Controller. The majority

of the causes of not belng able to print data from a

computer Ile with the printer Itself. The first things

to check when first hooking up a printer are the obvious;

such as:

1. Is the printer powered?

2. Has the printer been placed on line?

5. ts there paper In the unit?

4. Is the cable from the computer plugged [In tightly?

5. Is the front gate closed?
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lf these conditions are satisfied, the next step Is to

exercise the printer by Itself. Many models of line

printers can be ordered with the self-test option.

If this option is not available, an external exerciser

test box may be available from your serviceman. If

no printing occurs using the self-test option, a

malfunction exists within the printer. Please note which

lights work, whether the motor comes on and any other

symptoms before calling for service. If, on the other

hand, the printer operates satisfactorily with the self-

test feature, then you should proceed to the next step

of the checkout process.

Initial Checkout of Computer Controller. Following

installation of the controller board and cable

(see Installation instructions), the next step in the

checkout process Is to power up the computer with the

cable to the printer disconnected at the printer end.

[lf no adverse effects are noted, the computer should

be turned off and the cable connected to the printer.

The computer can then be turned on again and power

applied to the printer.

A few short diagnostic routines entered through the

data switches of the computer console will establish

within minutes whether the controller, cable and

printer have been properly connected and are functioning

correctly. These programs should be used to verify

proper operation before proceeding the Custom Systems!

Comprehensive Printer Diagnostic program.
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Test A: Program to Repeatedly Print a Single

Character Using BUSY/DONE Logic

The octal program is entered through the console

data switches starting at location 100 through location

110. The starting address (100) is set in the switches

and then the EXAMINE switch is hit to load this address.

The console switches can then be reset to the ASCI! value

of the character to be printed (i.e. octal 100 = @,

octal 101 = A, etc). The program should be started

by pressing the CONTINUE switch.

The program reads the data switches, sends out the

character to the printer and then waits In a SKIP BUSY

(or DONE) loop for the printer to request the next

character. When the printer acknowledges, a line feed

character is sent, thereby initltating a print cylce and

advancing the paper. If proper printing is occurring,

the console switches can be changed on the fly to

change the character printed.

Note that a line feed code octal 012 must be loaded

into accumulator 1 before the program is started.

MEMORY OCTAL SYMBOLIC

LOCATION PROGRAM CODE COMMENTS

100 062677 IORST

101 060477 READS 0 Read console switches

into ACO

102 061117 DOAS O,LPT Output character

103 063517 SKPBZ LPT Wait for printer response

104 000777 JMP oi

105 065117 DOAS 1,LPT Send line feed

106 063517 SKPBZ

107 777 JMP | Repeat

110 771 JMP ont

To run under DONE logic, change the [Instruction in

location 103 to 063617. 5-9



lf the program does not cause printing, hit the console

stop switch. Then press the Instruction step switch

several times and observe the program addresses

being executed. If the program just cycles in the

two instruction BUSY loops (locations 103 and 104),

then a problem exists with one of the following:

1. The printer is not working. Test by

itself with self-test feature or external

test plug.

2. The cable has been improperly Installed.

Carefully check Installation.

3. A problem exists with the: controller. Check

that controller Is in the correct slot.

Prior to calling Custom Systems, run Test A and Test B

and note results of these tests plus all symptoms

(lights on In printer, prints but doesn't advance

paper, runs Tests A and B but not C, etc.).

Test B: Program to Read Printer Status Bit

MEMORY OCTAL SYMBOLIC

LOCATION PROGRAM CODE COMMENTS

120 062677 |ORST

064417 DIA 1,17

063077 HALT

000775 JMP 2735

Enter octal program into memory through console data

switches. Start at location 120. The program reads

a printer status word and then halts. If the

printer is powered, has paper and Is on line, examine

bit 15 of AC1. The result should be a binary one.



Test C: Operation Under Interrupts

MEMORY OCTAL SYMBOLIC

LOCATION PROGRAM CODE COMMENTS

1 210 JMP 210

200 062677 LORST

076077 MSKO 3,CPU Mask out device

061117 DOAS O,LPT

063617 SKPDN LPT

777 JMP ool

065117 DOAS 1,LPT

060177 INTEN Enable interrupts

400 JMP +0 Wait

210 071477 INTA 2,CPU Acknowledge

060217 NIOC LPT

063077 HALT (or JMP .-10, 000766)

The program starts at location 200. Prior to beginning,

a printable character must be placed in ACO and line feed

code (012) in AC1l. A mask word must also be placed

in AC3. The program outputs the first character under

DONE logic and then waits for an Interrupt from the

print cycle at the JMP .+0 instruction. Upon

recelving the interrupt, the program goes through

location 1 to the Interrupt processing routine

at location 210. The INTERRUPT ACKNOWLEDGE Instruction

should place the printer octal device code (017) in

AC2 and then halt. By changing the halt to a jump

Instruction, the program can be made to run continuously.

The printer mask bit is bit 12. If there Is a binary one

in bit 12 of AC3, the printer Interrupt scheme fs

disabled and the program will loop on the JMP .+0

Instruction. lf bit 12 of AC3 {fs zero, the program

runs normally.



Test D:

MEMORY OCTAL SYMBOLIC

LOCATION PROGRAM CODE

100 062677 l|ORST

063077 HALT

020115 LDA 0,CNT

040116 STA 0,TEMP

060477 READS 0

061117 DOAS 0,LPT

063617 SKPDN LPT

777 JMP ool

014116 DSZ TEMP

774 JMP 274

065117 DOAS 1,LPT

063617 SKPDN .

777 JMP 7 i

765 JMP ont

10 CNT: 10

0 TEMP: 0

This program has proven useful

Program to Print Characters From Data Switches

COMMENTS

Set data switches,

press CONTINUE

Read console switches

Output a character

Decrement counter

LF character

# characters to be

printed

In printing out the

full character set, since the character to be printed

can be changed on the fly by changing the console data

switches.

before beginning.

and halts

the data switches.

again.

followed by a

cylce.

is read from the code set

The number of characters printed on a

A line feed code (012) must be set

The program starts at

into AC!1

location 100

Immediately for a character to be set on

After each

Press the CONTINUE switch to start

The program then sends out eight characters

line feed, thereby causing a print

line, the character to be printed

in the console data switches.

line can be varied

by changing the octal constant CNT in core.



Test E: Program to Output Four Characters

This program provides a means of selectively sending

out varfous combinations of letters, control

characters and paper feed commands to test the VFU

and paperfeed characteristics of the printer.

MEMORY

LOCATION

100

OCTAL SYMBOLIC

PROGRAM CODE COMMENTS

062677 IORST

061117 DOAS 0,LPT

063517 SKPBZ LPT

777. «JMP —

065117 DOAS 1,LPT

063517 SKPBZ LPT

777. SMP ot

071117. DOAS 2,LPT

063517 SKPBZ LPT

777. SMP ot

075117 DOAS 3,LPT

063517 SKPBZ LPT

777. JMP —

763 JMP 1-13

The four characters to be printed are placed in ACO-AC3,

A typical

002).

the control

Special

reason for an

cable which has been

computer end plane.

example

Here the

Notes:

is A,

Common Difficulties.

inoperable

VTAB, CC (101, 102, 013,

letters AB are printed on each line, and

code for a double line feed {fs used.

The most frequent

interface is an Internal

improperly plugged onto the

Double checking of this cable

cannot be overstressed.



The second most comon difficulty encountered Is

caused by operating the printer board. This can occur

quite by accident long after the Interface has been

fully verified If another controller or memory board

is temporarily removed from the computer. The

symptom of this condition is that the printer will

run using BUSY/DONE logic but will not operate

under interrupt control. The cause is the fact that

the interrupt priority continuity its broken by an

empty board slot. The condition is corrected by

replacing a missing board or jumpering the INTP

and DCHP lines (see section on installation).

EIGHT CHANNEL ASYNCHRONOUS MULTIPLEXER

Test A: Program to Repeatedly Output a Single

Character Using BUSY/DONE Logic

The octal program listed below Is enterd through

the console data switches starting at location 100.

The starting address (100) is set in the switches and

then the EXAMINE switch is hit to load this address.

The console switches can then be reset to the ASCII

value of the character to be printed (i.e. octal

100 = @, octal 101 = A, etc.). The program is started

by pressing the CONTINUE switch.



The program reads the selected character from the computer

data switches, sends out the character to the CRT and then

waltTs [n a SKIP BUSY (or DONE) loop for the serlal

shifting of the character to the terminal to be

completed. The process requires no response from the

terminal and will repeatedly send out the same

Character. If the terminal does not have an

automatic line feed, it will be necessary to take the

terminal off line to advance the |Ine. If proper

transmisston [s occurring, the console switches can

be changed on the fly to change the character sent out.

ME MOR Y OCT AL SYMBOLIC

LOCATION PROGRAM CODE COMMENTS

100 062677 IORST

101 060477 READS 0,CPU Reads console switches

102 061130 DOAS Q,QTY Send out character

and | ine number

103 063530 SKPBZ QTY

104 000777 JMP ool Walt for completion

105 773 JMP 025 Repeat

Output I|ine numbers are controlled by switch positions

7 thru 2 wih bit 7 betng least significant. To run

uner DONE logic, change the [Instruction [In location

103 to 063630. If no output occurs, a problem exists

with one of the followtng:

1. The cable has been [{mproperly installed. Carefully

check [nstallation. Are pins 2 and 3 correct for

your CRT? (See Page 4-12.)

2. Terminal not on line.

3. Wrong baud rate selected.

4. A problem exists with the controller. Check that

controller and cable are plugged to the same slot.

d=15



Test B: Echo Test

The program reads the character sent by the CRT as the

result of depressing a key on the CRT keyboard. The

program then transmits the received character back

to the CRT. If proper communications have been

established every time a key is struck on the keyboard

it will be displayed on the CRT.

MEMORY OCTAL SYMBOLIC

LOCATION PROGRAM CODE COMMENTS

100 062677 [LORST

101 063630 SKPDZ QTY Wait for CRT

102 777 JUMP -1 Input

103 060430 DIA Q,QTY Load Input to ACO

104 061130 DOAS Q,QTY Output ACO

105 063530 SKPBZ QTY

106 777 JUMP =1 Wait for completion

107 100 JUMP 10100 Repeat



INTERFACE SIGNALS, PIN ASSIGNMENT AND CABLING ASSEMBLY

Listed below are the computer interface and external

interface signals used by the Slot Saver IV controller

board. A brief description for the cable panel

assembly for the Slot Saver IV is also included.

COMPUTER INTERFACE SIGNALS

SIGNAL BACKPANEL PIN

CLR A50

DATA 0 B62

DATA 1 B65

DATA 2 B82

DATA 3 B73

DATA 4 B61

DATA 5 B57

DATA 6 B95

DATA 7 B55

DATA 8 B60

DATA 9 B63

DATA 10 B75

DATA 11 B58

DATA 12 B59

DATA 13 B64

DATA 14 B56

DATA 15 B66

DATIA A44

DATOA A58

DATOB A56



*DCHP IN AQ4

*DCHP OUT A93

DSO. A72

ps1 A68

ps2 A66

DS4 A62

Ds5 A64

INTA | A40

*INTP IN A96

*INTP OUT A95

INTR B29

1ORST A70

MSKO A38

RQENB B41

SELB A82

SELD ABO

STRT A52

*For the two pairs of priority-determining signals,

the IN signal comes from the processor or the

preceeding device, the OUT signal goes to the next.

device. If the computer is operated with an interface

board removed (or a slot is not used), jumper pin

A93 to A94 to A96 to maintain bus continuity.



INTERFACE SIGNALS

SIGNAL

SERIAL PORT

SERIAL DATA OUT (+)

(20 MA)

SERIAL DATA OUT (=)

(RS$232-C)

SERIAL DATA IN (+)

(RS232-C)

SERIAL DATA IN (-)

(20 MA)

CLEAR TQ SEND

READER RUN

(OPTIONAL JUMPER)

REAL TIME CLOCK

50/60Hz SIGNAL

PRINTER

BIT 1

BIT 2

BIT 3

BIT 4

BIT 5

BIT 6

BIT 7

BIT 8

SELECTED

STROBE

PAPER EMPTY

DEMAND

BACKPANEL PIN

A83

A8&5

B69

A99

B84

A89

Bo

B67

B40

B52

B48

B38

B49

B25

B31

B51

B27

B36

B34

6-3



EIGHT CHANNEL MULTIPLEXER

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

0

0

SERIAL DATA OUT.

SERIAL DATA IN

CLEAR TO SEND

SERIAL DATA OUT

SERIAL DATA IN

CLEAR TO SEND

SERIAL DATA OUT

SERIAL DATA IN

CLEAR TO SEND

SERIAL DATA OUT

SERIAL DATA IN

CLEAR TO SEND

SERIAL DATA OUT

SERIAL DATA IN

CLEAR TO SEND

SERIAL DATA OUT

SERIAL DATA IN

CLEAR TO SEND

SERIAL DATA OUT

SERIAL DATA IN

CLEAR TO SEND

SERIAL DATA OUT

SERIAL DATA IN

CLEAR TO SEND

A49

A57

A47

A61

A635

A59

A67

A65

ATI

A76

A73

A78

A92

A91

A90

A75

A8&4

A88

A87

A81

A86

A69

A77

A79

6-4



CABLING FROM PANEL TO EXTERNAL DEVICES

SERIAL PORT (TTY CONNECTOR - 9 PIN)

J9-1 Reader Run

J9-2 +5Y

J9-3 Data from CRT (+)

J9-4 Data from CRT (-)

J9-5 Clear to Send

J9-6 Data to CRT (-)

J9-7 Data to CRT (+)

J9-8 Not Used

J9~9 GND

RS232 Cable 20 MA Cable

J9-3 Data from CRT J9-] Reader Run

J9-5 Clear to Send J9-3 Data from CRT (+)

J9-6 Data to CRT J9-4 Data from CRT (-)

J9-9 GND J9-6 Data to CRT (-)

J9-7 Data to CRT (+)

J9-9 GND

8 CHANNEL MULTIPLEXER (25 PIN)

Channel 0 is representative of the other 7 Channels

J1-2 Data from CRT

J1-3 Data to CRT

J1-4 Request to Send (pulled high)

J1-5 Clear to Send

J1-7 GND

J1-20 Data Terminal Ready (pulled high)
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NESCRIPTTON:

NA sunt

CUSTOM SYSTEMS INC,

SOIR IO I I TOI ORO IOI KOK KK ROOK KK KOI KK

QTY ALAGMUSTIC &

19R 4

NPV R Sk

ot Tit MP Yiye

JTXT A

Preis att BAME 8

OEVTSTOAN HISTORY:

ORV. NATE

nn NR/LNSAY

“4 AKS0DASA?

2 NH/QA/B4

04 NKS2EN/RY

MACHTANF RENUTREMENTS

NAVACEYCFRT MICRA) /SECLTPSE

“kK RF AN/WRTTF MEMORY

COMSOALF TELETYPE

NTAGRNOSTTC

Mal,

THF PROGIAM

PHEehsly YR/PY/B4

KI KK KKK KKK KEK KKK KKK KKK KK KKK KEK KKK KKEKEKEKKKKKKKKKKEKKKSE

HFLTARPSL ITY TEST

CHANGE TO RUN

NQ ANTON TNC,

S1?0,
CHANGE TON RUN RAUD RATE WITH MNO

(ANDTFTEN) BOARD

HIGHFR THAN 48900 3

APL=A25 2 NN=OR'S F

PROCFSSOR

ATY MJULTTPLEXYER RUARN

TEST FILUG

GPEPATING PROCEFUDIIRE

NTSCOANNEC I

SFRT | He YTFST PLIIG

NNVA BACK PANNFL,

(SFE SFCTIAN 7.)

TRE COMMUNICATIONS EQULTPMFNT AND TNe

INTO THE CONNECTOR ON THE

FAAN THE PRUGFRAM VTA THE HTINARY LOADFR

PyAn STARTING

PRFSS START

THE PROGRAM

NDFRATOAR SHUTILA TYPE

CIUPRESPUNDTANG

THF PROGRAM NTI L KFGUEST THE

TFEIFTYOF LTiF,

THe Nif4RER NF THe FIRST

ACL REF QHES] |

THE UPerPaTuF SHNUILD TYPF TN THETe, FTyPe Ln,

Mipy4RRR BF TRE

THE PROAGRAM

WEL REOUUEST

1 AST CIWF TAN

VILL RFGQUES]

ADDRESS

THE OFVTICF CONE, THE

THE DEVTICF CONDE (40 UPR 70)

MUILTIPLFXFR,

WIMRER OF THE FIRST

UPFERBaTIP SHOULD TYPF ,IN NECIe@=

TFLFTYPF IINE,

THE NIIMRER OF THe LAST

[HE SYSTEM,

[HE NUMPER MF LEVELS

MSFN. THIS wxFRFFRXKS TO THE NIIMRER AF BAUNS

CONTAIMEN Tu JME WORD, NFGLECTING START AND STOP

RAINS | THE yPESATUR Sunt TYPF ,ITMN DECIMAL

THF NUMBER GF CURE BAUNDS PFR WORD,

THE PRAGRAM WILL REGHEST THE NA NF STOP RAllDS TF
THE MUMBER GF LEVELS LS NuT SQ THE uPERATUR SHAULD

THEN TYPE 1 OR 2 VEPFNRING UPON THE JUMPFRS

TNSTALE EN Aw

THE PROAGRAM WILL REQUEST THE [TO BAUD RATE,

Or AL TIMF FLACK TNTS NA

HTS oOAPID,

TF THERE

TRe SYSTEM,

THE APFRATNR wTLL RESPOND WITH A OFCTMAL VALITE OF

|
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NOTE s

FyFCIUTTUN OF TRE PROGKAM wILl NOW REGIN,

THF PROGRAM STLL NOT REwllEST UPERATQR PARA}

METERS PUN PESTARTING UNLFSS SwITCH go IS SET,

TF NA FREURS ARE DFTFCTE®N THE TNTERVAL BETWEFN

ATY CLOCK PulSFS wTLlL RE PPINTFD EVERY

PROGRAM PASS, THF TIMrt PRINTF ITS ONLY AN

APPROXIMATE Val yF AND TS pEFRPFANDENT ON THE

CANSOLF TELETYPE AS A REFEPEMCE,

THE TIME PRINTF EQXUALS THF NUMBER UF

MTCRM=SECUNDS MEFUFD TO TRANSMTT A BAUD

PEFFPENCFEY TA THE CUNSOALF TELETYPE. TO CONVERT

THTS VALHIE IMNIM THE RAND WATE, DTVIDF THTS

MUMRER PENTA NF MILLTUN, |
WaUTPEF THE ACT yAL VALUE FF THIS PARAMFTFR

RIVES €n [NDTCATTUN OF THE PROPER CRYSTAL

FRFOUENCY ANN ALVINER NPFRATTON OF GREATER

TMPQP TANCE IS THE FACT THAT THFEFRF ARF NO LARGE

VARTATTUNS IN THF MEASHIRFD VALUE VERSUS TIME STNf&E

THTS woul dD INDTUCATFE TNTERMTTTENT UPERATIAN UF A PART

NATAGNOSTTC ERROR DFSCRIPTION

TF A MALFUNCTINNG [S NETECTFD THE PROGRAM WILL

HALT AT LOCATION "FRR141",. THE OPERATOR MAY

CHANGE SWITCH SETTINGS AT THTS TIME TF DESTRED,

TF SWITCHS 1 AND 2@ ARE ZFRA PRESSING CONTINUE

WELL CAUSE A TTY PRINTOUT OF THE ERROR LOCATION,

THE ROUTINE “Litt ENTFR 4&4 LOOP SUITABLE FOR

SCOPING THE MALFIINCTTON,

WHEN THE PRUGRAM [S TN A SCOPE LOOP, SETTING

SwITCH 3(1) WItL CAUSE THE FAILURE RATE TO

RE PRINTF), SETTING SWTICH 1(1) WILL CAUSE

THF PROGRAM Tu PROCEFUD TN THE NEXT TEST,

YLAGNOASTTC THEARY AF UPERATIOAN

THTS FROUGRAM PFRFURMS A GATE BY GATE CHECK OF

THF OLY TwTERFACF LOGIC, THE DATA LINE

TRANSMTTTERS AND RFCFIVERS APE CHECKFD IN THE
FALLAWING MANNER, THE PROGPAM SENDS TNFORMATTON

Try THE GHTPUT YRTVFRS, THE TEST PLI'G PROVIDES

A PETUPN PATH TO THE DTA LNPHTS, THE

PROGRAM TS THUS ABLE FN CHECK AN THE JINPUT'S

NATA SFNT TO THE OUTPUT, THE OUTPUT MAY RE

CONNFCTEN Tu THe 2A MILLTAMPFRE OR ETA

STANDARD LFVFL,

THF TEST PLUG FUR FLA LEVELS CONSISTS OF A WIRE
CONNECTING LCITNF 9 NUTPIIT TO LINE O INPUT, FTC..

THF TEST PLUG FOR PO MA LINES MUST COANTATN

A TRANSISTOR INVERTER IN EACH LINE, THE

SFOUFNCE [S REPEATFO FOR EACH LINE IN THF SYSTEM,

JiMPFR CONNEFTTONS

LEVELS STAP BAUNS WIRES NEFODFD

S 1.5 17,28

A ' 13-17-29
? 13217"1 R29

7 1 LP 61a?

? 12-15-16-18=-29
Q 1 Le-1359"15-16"19"929
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RFI TARTLTTY OPFRATTNGA TNSTRUCTTONS

TE THE fTARCNOSTIC TEST HAS SFEN RUN, THE PRUGRAM
TS REANY TN BUN, TF NOT REMOVE THE COMMUNICATIONS

FOUTPMENT AND TNSEOT PFHE TEST PLUG,

LOAD THE PRUCRKAM VTA THE BTNARY LOADFR,

SET SwITCHFS AaANy P9ESS STAPT,

PFI TARTLTTY STARTINS ANDPESSFS

STARTING aND®ESSzyuNYN1 t= IISF LINES LAST TESTED,

THE PRXAGRAM ORTNTS THE DFVTICF CONE AND STARTS,

STARTTNI, ADGPESSZUNDNL Me CHECKS FOR AFTTVF LINES

ANNA PRINTS THE LINE NiIMBE R, CONE LFVFL,

“tO > OF STJP RITS, AND Palin RATF FUR FACH

[IME aVaTLAsSte., Th THEN PRINTS THE vFEVICF CODE.

STARTING ANDPESSZONONITS= PROGRAM PRINTS "LINE",

TYPE A LTINF NuUuMBFR TN RE TESTEN FOLLOWED BY A

CAPRTAGE RFTURN, PRNAGRAM RESPONNDS wITH

1 [NE NIIMREP, COOF LEVEL, NO, OF STOP BITS,

ANT RAUD RATE, THEN ASKS FOR ANOTHER LINE,

TYPE (FST) TA START THF PROGRAM, IT THEN PRINTS

THF NAEVICE CADE,

QEMAQKS

MANY NHTFFEPENT HAUD RATES CAN RE USED NEPENOTNG

IIPAN THE CPYSTAL AND JIIMPEP CONFIGURATION,

THE PRNGRAM MEASIIRES THE TRANSMISSTON TIME AND

COMPARFS [T TO THE CONSOLE TFELFTYPE TRANSMISSION

TIME TAN NETERPMTINF THE RallD RATF, ALLOW +5%

TOE FRANCF TN CALCULATED VA! UFS,

THF RAlID RATF AS DFTFRMINEN FROM THE TRANSMISSTON

TIME TS NEPENDENT HIPOAN THE CODF LEVEL ANN THE NUMBER

NF STQP AND START TINTTS, THF TARLFE REIL OW DISPLAYS

AL} POSSTBLE COMAINATIONS OF CADE LEVELS AND

\INTTS.

COMF | EVEL ,H OUINTTS

SG 7.S

6 Q

b Q

7 9

7 Vu

R 10

a 11

THE PROGRAM PETEPMTNEFS THE CADF LEVEL RY EXAMINING
THE CHARACTER RECETVFD FRUM A TRANSMISSION,

THE NUMRER OF STOP KTTS ARF NETERMTINFD FROM A

COMPARTSOAN DOF THE TIME REQULPEN TO TRANSMIT ANN

THE TYME REQUIPEN TO RFCFIVE A CHARACTER,
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RFI TARTILITY PROGRAM NESCRIPTTON

AN STARTING, ALL LTNFS IN RE TFSTED ARF GIVEN

A PANDOTM CHARACTFR TO TRANSMTT, wITH FACH

SHCCFSSFIUL "PECETVE NUNETM TNWTERRIIPT A DI FFFRFENT

PANDOAM NUMRER TS SFLFCTED AWD QOUTPHUTTED TO

THAT {| TNE, FACH "PECETVFE AONE" TNTERRIUPT TS

VERTFTF!) BY LINE NEMRERsSOEAMNDOM CHARACTER

COMRINATTON, THE PRAGRAM PUMNS ITNUFFINITFLY,

A COlNT OF THE FRANSMITTIFD AND RECFIVED

CHARACTFESS FOn FACH LINE CAN REF REQUESTER

Qy POFSSTNG THF TELETYPE SPACE BAR WHILE

THF PaQNGRAM TS RIINNING, ALL COUNTS ARF

MONULM 32,768, (177 OF { 1A B®IT WORD/COUNTER)

PFLIARTLTTY PRAGZPAM FRRORS

AN TOLE LUMP WATCH UNG TIMFR IS USFD TN INSURE
THAT NO LINE BFEING TESTED HANGS tip SUCH THAT

NATA TRANSMISSTON STOPS, TF THIS OCCURS THE

| TNE NUMRER TS PRINTF) ALONG WITH AN ERROR

MESSAGE ANN TRANSMTSSION IS TRIEN AGAIN,

NATA FRRORS AT THE RFCFIVER RESULT IN A PRINTOUT

NF THE LINF NUMBER AND THE GOOD ®& BAN CHARACTERS,

THF PROGRAM CONTINIHES REPEATFDLY SENDING THE FAILING

CHARACTER CSTOPE LAUP) FOR THE FAILING LINE,

ALI ATHER RANDOM TFSTING CONTINUES, SET SW1 TO "1"

TO RFESIIMF RANUOM TESTING UN "ALL" LINES BEING

TFEFSTFN, WHILE IN A SCAPF |LUOP SFT SW3 TO "1"

TO GFT A PPINTOUT NF THE FAILUPE RATF, (I.E. 89%),

STARTING LOCATTONS

NONDT2=DTAGNNSTIC (1900127 TF NFW PARAMETERS DESI

NONQ1TI3Z=RELTARILITY (CUSTNG LAST LINFS TFSTED)
AGONODT4= " (NETERMINES ACTIVE LINES)

nQ00015= " (FNTER LINE NUMRERS)

SwTTCH SFTTINGS

PROCFED FROM ERROAR LOUP,

TNHTRIT PRINTING UM CUNSOALF TELETYPE,

PRINT THE FATLURE PaTeE,Ntnn-— AUTPHT TA LPT


