DT1-UM-2760-2
PRICE: $25,00

ALOG INP
DT2762 DT2765
DT2764 DT2765-T

COPYRIGHT 1979

BEBIRANS 0N

4A STRATHMORE ROAD
NATICK, MASSACHUSETTS 01701,

ALL RIGHTS RESERVED, NO PART OF THIS PUBLICATION MAY BE RE-
PRODUCED, STORED IN A RETRIEVAL SYSTEM, OR TRANSMITTED, IN ANY
FORM BY ANY MEANS, ELECTRONIC, MECHANICAL, PHOTOCOPYING, RECORDING.
?IN?COTHER; WITHOUT THE PRIOR WRITTEN PERMISSION OF DATA TRANSLATION,



INFORMATION FURNISHED BY DATA TRANSLATION IS BELIEVED TO BE
ACCURATE_AND RELIABLE. HOWEVER, NO RESPONSIBILITY IS ASSUMED
By DATA TRANSLATION For ITS USE; NOR FOR ANY INFRINGEMENTS OF
PATENTS OR OTHER RIGHTS OF THIRD PARTIES WHICH MAY RESULT FROM
ITS USE, NO LICENSE 1S GRANTED BY IMPLICATION OR OTHERWISE
UNDER ANY PATENT RIGHTS OF DATA TRANSLATION, INC.

SI-11, LSI-11/2, LS1-11/23 AND RT-11 ARE TRADEMARKS OF
IGITAL EQUIPMENT CORPORATION,



CHAPTER 3

TABLE OF CONTENTS

Product Description

1.1

1.1.1
1.1.2
1.1.3

Options
DT2762
DT2764
DT2765

DT2762 Bigh Level Input System

Specifications

2.1 Analog Inputs

2.2 Number of Analog Inputs

2.2.1 Selection of SE/DI

2.3 Input Range

2.4 Input Protection

2.5 Input Impedence

2.6 Input Bias Current

2.7 Maximum Input Signal

2.8 Common Mode Rejection
Ratio

2.9 A/D Specifications

2.9.1 Resolution

2.9.2 Linearity

2.9.3 - Inherent Quantizing Error

2.9.4 Stability

2.10 $amp}e and Hold Specif-
ications

2.10.1 Aperature Uncertainty

2.11 System Specifications

2.11.1 System Accuracy

2.11.2 System Throughput

2.11.3 Input Noise

2.12 Power Requirements

2.13 System Compatibility

2.14 Physical

DT2764 Wide Range Input System

Specifications

3.1

Analog Inputs

NN
! | 1

[} 1 ]
R T N S S R

NN NN NN NN
!



CHAPTER 3

(cont.)

CHAPTER 4

3.2
3.2.1
3.2.2

3.2.3
3.2.4
3.2.5
3.2.6
3.2.7

3.3
3.3.1
3.3.2
3.3.3
3.3.4
3.4

3.4.1
3.5
3.5.1
3.5.2
3.5.3
3.6
3.6.1
3.7
3.8

TABLE OF CONTENTS

Number 2f Analog Inputs 3-1

Analog Input Range 3-1
Analog Input Configur-

ation 3-1
Input Protection 3-1
Input Impedence 3-1
Input Bias Current 3-1
Maximum Input Signal 3-1
Common Mode Rejection

Ratio 3-1
A/D Specifications 3-1
Resolution 3-1
Linearity 3-2
Inherent Quantizing Error 3-2
Stability 3-2
Sample and Hold Spec-
ification 3-2
Aperture Uncertainty 3-2
System Specification 3-2
System Accuracy 3-2
Throughput Rates 3-2
Input Noise 3-2
Power Requirements 3-2
DT2764

System Compatibility 3-2
Physical 3-3

DT2765 Isolated Wide Range Input

System Specifications 4-1
4.0 General 4-1
4.1 Input Specifications 4-1
4.2 Amplifier 4-1
4.3 A/D Converter 4-1
4.4 Power Requirements 4-2
4.5 DT2765-T Thermocouple

Input 4-2

System Compatability 4-2

Physical 4-2



CHAPTER 5

CHAPTER 6

TABLE OF CONTENTS

Programming Specifications 5-1
5.1 DT2762 and DT2764

Programming 75-1
5.1.1 Modes of Operation 5-1
5.1.2 Device Address 5-1
5.1.3 Interrupt Vector Address 5-1
5.1.4 Control and Status

Register 5-1
5.1.5 A/D Data Buffer Register

(ADCSR) (Read Only) 5-2

CSR Bit Description 5-3
5.2 DT2765 Programming 5-4
5.2.1 Modes of Operation 5-4
5.2.2 Program I/0 5-4
5.2.3 Interrupt Operation 5-4
5.2.4 Device Address 5-4
5.2.5 Interrupt Vector Address 5-4
5.2.6 Control and Status

Register 5-4
5.2.7 A/D Data Buffer Register

(ADDBR) (Read Only) 5-5

CSR Bit Description 5-6
User Configuratioh 6-1
6.1 Base Address Selection

(DT2762, DT2764, DT2765) 6-1
6.2 Vector Address Selection

DT2764, DT2765 6-1
6.3 Analog Configuration

DT2762 6-2
6.3.1 Ranges 6-2
6.3.1.1 PG Option 6-2
6.3.2 Data Notation 6-3
6.4 Analog Configuration

DT2764 6-3
6.4.1 DT2764 Single Ended

or Differential Input 6-3
6.4.2 Gain Configuration 6-4
6.4.3 Unipolar/Bipolar Selection

DT2764 6-4



CHAPTER 6

(cont.)

CHAPTER 7

CHAPTER 8

TABLE OF CONTENTS

6.4.4
6.5

6.5.1
6.5.2

6.5.3
6.5.4

6.5.5

Data Notation
Analog Configuration
Number of Channels

Bipolar - Unipolar
Selection

Data Notation

Gain Configuration -
DT2765

Programmable Gain Option

Figure 6

Connection of Analog Inputs

7.1 Single Ended Inputs -
16 Channels

7.2 Pseudo - Differential
Inputs - 16 Channels

7.3 Differential Inputs - 8
Channels

7.4 Isolated Analog Inputs -
DT2765

7.5 Avoiding Spurious
Signals

7.5.1 Twisted Pair Input Lines

7.5.2 Shielded Input Lines

7.5.3 Input Settling with High
Source Impedance

7.6 Common Mode Rejection
Ratio - (CMRR)

7.7 User Connections

7.7.1 CONN J1 - Channel Ex-
pansion - RTCIN

7.7.2 DT2765/DT2765-T~
User Inputs

7.8 External Trigger and RTC
Inputs

7.8.1 Input Signal
Characteristics

7.8.1.1 EP050 REVD

7.8.1.2 EP050 REV E

Calibration and Testing

8.1 Equipment and System
Requirements

8.2 Loading Sr0023 from



CHAPTER 8

Wwrddial daud

(Cont.)

APPENDIX A
APPENDIX B

APPENDIX C
APPENDIX D

TABLE OF CONTENTS

g8.2.1 Loading Floppy Disk

8.3 Using SP0023

8.4 Test Descriptions

8.5 SP0023 Program
Description

8.6 SP0023 Tests

8.6.1 Test Description

8.6.2 Modes of Operation

8.6.3 Calibration

8.6.3.1 Calibration of Analog
Inputs

8.6.3.2 Calibration of Analog
Inputs with Programmable
Gain Amplifier

8.7 Adjustment Values

8.7.1 Notes on Full Scale

8.7.2 Computing Calibration
Values '

8.7.3 A/D Offset Adjustment
Values

8.7.4 A/D Range Adjustment
Values

4-20mA Input Options

A'l

A.2 Coding

Temperature Compensation Circuit

for DT2765-T

Ambient Temperature Compensation

Circuit ‘

SP-0023 Program Listings

Schematic Drawings

hhkkhkkdkkhkhkkkkhkkkd



DT2762 -
DT2772 -

DT2764 -

DT2774 -

DT2765 -

DT2775 -

CHAPTER 1
PRODUCT DESCRIPTION

High level Analog input system with 16 single-ended
or 8 differential input channels on a standard DEC
dual height card.

High level input expander - Expands the DT2762 to 64
single ended or 32 differential inputs: Packaged on
a standard DEC dual height card.

Wide range analog input systems with 16 single ended
or 8 differential input channels as a standard DEC
dual input card. Ranges are resistor selectable from
10mV FSR to 10V FSR.

Wide range input expander - Expands the DT2764 to 64
single ended or 32 differential input. Packaged on a
standard DEC dual height card.

Isolated Wide Range analog inputs system containing 4
channels of isolated analog inputs with dry reed relay
flying capacitor multiplexing. Packaged on a standard

DEC dual height card.
Isolated input expander - Expands the DT2765 to 20

‘channels of analog inputs in groups of eight channels.

Packaged on a standard DEC dual height card.

1.1 Options

1.1.1 DT2762
PG

C
1.1.2 DT2764

1.1.3 DT2765
PG

T

optional features are as follows:

programmable gain amplifier, gain controlled via
software with gains of 1, 2, 4 and 8.

100Khz data acquisition module provides 100Khz
analog acquisition and concession throughput.

R - resistor gain selection bit provides resistor for
setting gains of 100, 200, 10, 2, 1.

Programmable gain amplifier, gains controlled via
software with gains of 1, 10, 100 and 500.

Thermocouple input version, provides input for cold,
reference junction compensation.
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CHAPTER 2

DT2762 HIGH LEVEL INPUT 3YSTEM SPECIFICATIONS

_ Analog Inputs

The DT2762 utilizes the DT5701 data acquisition module,This
module will accept up to 16 single ended inputs or 8 differential
inputs with 12 bit resolution. Expansion channels may be added
by the addition of the DT2772 expander module for up to 64 single
ended or 32 differential inputs.

Number of Analog Inputs ,
DT2762 - 8 channels Differential input (DI)

-16 channels Single Ended inputs (SE)
DT2762 with DT2772 -32 channels Differential (DI)

-64 channels Singie Ended (SE)

Selection of SE/DI

Selection of SE or DI must be specified by the user and
cannot be changed except by the factory.

Input Range

0-5V, 5V, 0-10V, +10V twos compliment, or offset binary notation.

Input Protection

Inputs are current limited and protected to +35V overvoltage
without damage.
Input Impedence

100 MOHM, 10pF - "OFF" Channels
100 MOHM, 100pF - “ON" Channels

Input Bias Current
15nA @ 25°C

Maximum Input Signal
+10.5V Signal & Common Mode Voltage

Common Mode Rejection Ratio

80d: @ 5V range
100db @ 10mV range

A/D Specifications

Resolution

12-bits Unipolar
11-bits + Sign Bipolar

2-1



2.9.2 Linearity

~ +5 LSB
2.9.3 Inherent Quantizing Error
+; LSB
2.9.4 Stability
+25ppm/°C FSR
2.10 Sample and Hold Specification
2.10.1 Aperature Uncertainty
Less than 10nS
2.11 System Specifications
2.11.1 System Accuracy
10.03% FSR
2.11.2 System Throughput

The throughput is defined as the time interval from a start
A/D convert to an A/D Done bit set. It does not include
overhead of program to retrieve data.

Throughput = 35KHz  or 28.5 uSEC
= 100KHz or 10 uSEC optional
2.11.3  Input Noise

2uV RMS R.T.I.

2.12 Power Requirements
+5V @ 1.5A, 5%

2.13 System Compatibility
Standard DEC QBus compatible, DC Bus load = 1

2.14 Physical

Contained on a standard DEC dual height card for compatibility
LSI-11, LSI-11/2 and LSI-11/23 systems.
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CHAPTER 3
DT2764 WIDE RANGE INPUT SYSTEM SPECIFICATION

3.1 Analog Inputs

The DT2764 products utilize the Data Translation DT5702
12-bit data acquisition module. Expansion beyond 16 channels
SE or 8 channels DI is accomplished with the DT2774 expander
boards.

3.2 Number of Analog Inputs
DT2764 - 8 Channels DI, 16 Channels SE
DT2764 with DT2774 - Up to 32 Channels DI, 64 Channels SE

3.2.1 Analog Input Range

DT2764 - From 10mV to 10V Full Scale
From +10mv to 10V Full Scale

Ranger selectable via external resistor.

3.2.2 Analog Input Configuration

‘Analog inputs may be user selectable for Single Ended or
Differential Input configuration. This selection is via
' Jumpers on the board. .

3.2.3 . lﬂput.Profection

Inputs are current limited and protected to 15y overvoltage
without damage.

3.2.4 Input Impedence

100 MOHM, 10pF - “QFf" Channels
100 MOHM, 100pF - "QN" Channels

3.2.5 Input Bias Current
15nA @ 25°C
3.2.6 Maximum Input Signal

$10.5V Signal & Common Mode Voltage

3.2.7 Common Mode Rejection Ratio

80db @ 10V range
100db @ 10mv range

3.3 A/D Specifications
3.3.1 Resolution

12-bits Unipolar
11-bits + Sign Bipolar
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3.3.2

3.3.3
3.3.4

3.4
3.4.1

3.5
3.5.1

3.5.2

3.5.3

3.6
3.6.1
3.7

Linearity
13 LSB

Inherent Quantizing Error
+5 LSB

Stability
+25ppm/°C FSR

Sample and Hold Specification

Aperture Uncertainty
10nSec

System Specification

System Accuracy

The system accuracy is dependent upon the gain of the system
as follows:

(Table 3.5.1 Gain Parameters)

Throughput Rates

The system throughput is again dependent upon the gain of
the system. Table 3.5.1 shows the throughput versus gain.
This throughput is set via an external capacitor by the
user.

Input Noise
2uV RMS

Power Requirements

DT2764 - +5V @ 1.5A, 5%

System Compatibility
Standard DEC Q-Bus compatible,DC Bus load =1.
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Physical

Contained on a standard DEC dual hei

ght card for eompatibility

- with LSI-11,  LSI-11/2 and LSI-11/23 systenms.



H

> 2 & oa o

CHAPTER 4

DT2765 ISOLATED WIDE RANGE INPUT SYSTEM SPECIFICATIONS _

General

The DT2765 series systems are Q-BUS compatible isolated
wide range analog input systems. The input multiplexer

is isolated via a flying capacitor technique utilizing dry
reed relays. The system uses a DT5703 4 channel isolated
data acquisition module. Expansion to 20 channels accom-
plished using the DT2775 expansion card.

Input Specification

4 Differential, 12
channels with expander
card.

Number of Analog Inputs

Common mode voltage range +250V DC max

Common mode rejection ratio 126db @ 60Hz with 1K
unbalance
Input impedance Power On 10 Megohms
Power Off 100 Megohms
Zero offset channel to +10uv
channel -
Input filter 1.5Hz

Throughput Rate Random Mode 20 conversions per sec.

Differential Input Voltage 15V DC max, or 100V

A/D Converter

4-1

for 10mS max.
Amplifier
‘0ffset voltage Adjustable to Zero
Offset voltage TC jBuV/OC
Gain TC +10ppm/°C
Gain Range Gain of 1 to 1000 where, G = 1 +20,000
Rext.

Bias Current ® 25°C 50pA

@ 70°C 1.2nA
Input Noise @ 15KHz BW 5uV rms



4.3.1
4.3.2

4.3.3

4.3.4
4.3.5

4.4
4.4.1
4.5
4.5.1

4.5.2

4.5.3
4.5.4

4.6

4.7

Resolution 12 bits
Linearity +1] SB -
Quahtizing Error +41SB
Range g?;g?;ir gSSO +5V or 2133 ]OV;DT2725/15v
Temperature Coefficient Zero tZOuV/og
Full Scale +30ppm/~C

Power Requirements
DT2765 +5V
DT2765-T Thermocouple Input

@ 1.5A 5%

Compensation Input Specification - DT2765-T

The DT2765-T version allows
for providing thermocouple

Input Connection

The compensation inputs are
J1 Pins 15 COMP IN HI
16 COMP IN LO

Input Impedence - 100 Ohms

Compensation Requirements

Type J IRON/CONSTANTINE
Type T COPPER/CONSTANTINE
Type K Chromel/Alumel

For application circuit see

connection of a compensation circuit

cold junction compensation.

connected at connector

50uV/gc
40uv/°cC
40uv/™C

Appendix

System Compatibility - Standard DEC

Q-Bus compatible

DC Bus Load - 1

Physical

Standard DEC dual height card for compatibility with LSI-1], LSI-11/2

or LSI-11/23 systems.
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CHAPTER 5
PROGRAMMING SPECIFICATIONS

Data Translation interfaces are designed to meet the requirements
of standard DEC interfaces. As such they are structured around

a Control and Status register for complete software control of

the interface.

5.1 D12762 and DT2764 Programming.
5.1.1 Modes of Operation.
This series can operate in a number of operating modes, as follows:
Program 1/0 - In this mode standard LSI-1] instructions can access
and control the A/D components on the interface. A start A/D
conversion can be accomplished by two ways:
1. Set A/D Start Bit (Bit p) ADCSR
2. External Triggers or Real Time Clock input.
Interrhgt - In many real time applications the program does not
want to dedicate itself to taking analog measurements. In this
case the interface can be enabled to produce a program interrupt
on the condition A/D Done. An interrupt may also be produced
on the Error bit (Bit 15 ADCSR).
5.1.2 Device Address
The DT2762 device address is selectable via a dip switch. Device
address may be assigned between 170000g and 177774g. The order of
address is as follows, once a base address has been set in the
switch: |
A/D Control and Status Register (ADCSR) - Base
A/D Data Buffer Register ?ADDBR) - Base + 2 (Read Only)
5.1.3 Interrupt Vector Address
The vector address is set via a dip switch pack, they are
selectable in increments of 10g. There are two Interrupts A/D
DONE, and ERROR. (See 5.1.4 CSR descriptions).
A/D DONE = BASE VECTOR
ERROR = BASE VECTOR + 4
5.1.4 Control and Status Reaister
sl zyniio]olsl 76l slals 21 11 0
Error 4.__.' * A/D Start
Multiplexer ADDR l Not /
Used
RTC EXT GSP
ENB ENB
5-1 GSI

En Error Int.

A/D *Interrupt
Done “Enable



5.1.5

A/D DATA BUFFER REGISTER (ADDBR) (READ ONLY)

This Tocation contains the A/D data, the format is as follows:

15

14

13

12

1

10

9

8

7

6

5

4

3

2

1

0

MSB¢

—P$MSB

-5-2
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CSR BIT DESCRIPTIONS: Note:

ERROR INT.
ENABLE

MULTIPLEXER
ADDRESS

A/D DONE
DONE INT.
ENABLE

RTC ENB

EXT TRIG ENB

GAIN SELECT

A/D START

DESCRIPTION

READ/WRITE - Indicates an error set by
~ne of the following conditions.

1. Attempting an external start
or clock start during MUX
settling.

Attempting a start while con-
version in process.

Attempting any start while
the A/D Done bit is set.
Cleared by Processorand Init.

READ/MRITE - When set enables an Interrupt
on Error Bit. Cleared by INIT.

READ/WRITE - Six MUX channel address bits
for addressing up to 64 channels.

READ ONLY - Set by end of conversion reset
by read A/D data. Cleared by IN1T.

READ/WRITE - When set will enable interrupts
from A/D done. Cleared by INIT.

~ READ/WRITE - Real time clock enable when

set this bit allows start conversion from
the real time clock

READ/WRITE - When set this bit allows start
conversion from an external trigger source.

READ/WRITE - These bits provide the gain
select information.

BIT 3 (GS1) 2 (GSP) GAIN
0

1
0
1

WRITE/ONLY - Initiates a conversion when
set, cleared by internal logic after start
conversion, will always read back as a 0.

5-3
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DT2765 Programming

'Modes of Operation

The DT2765 can operate in a number of operating modes, as
follows.

Program I/0

In this mode standard LSI-11 instructions can

a
trol the A/D on the interface. Start A/D conve

plished by loading the MUX channel in the CSR.

S

cce
rsi

S
o

Interrupt Operation

In many real time applications the computer does not want
dedicated to taking analog measurements. Then the Interru
A/D done bit is utilized.

to be
nt An
PI- v

Device Address

The DT2765 device address is selectable via a dip switch. Device
Address may be assigned between 170000g and 1777745. The order
of the address is as follows, once a base address has been set in
A/D Control and Status Register (ADCSR) - Base

A/D Data Buffer Register (ADDBR) - Base + 2 (Read only).

Interrupt Vector Address

The vector address is set via a dip switch pack, and are
selectable in increments of 108, There are two interrupts: A/D
DONE, and ERROR.

BASE VECTOR
BASE VECTOR + 4

A/D DONE
ERROR

now

Control and Status Register

15

14 131128 ] w9 8]7

e

(Not Used on
DT2765)

(Not Used on DT2765)

EN Error

e iplexer ADDR————I

A/D
Done

'g‘- w
gels

Not
Used

Int v ENB
Interrupt

Enable
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5.2.7 A/D DATA BUFFER REGISTER (ADDBR) READ ONLY) _
- This location contains the A/D data, the format is as follows:
S5y 141311211 110) 91 81 716501 4 3§21 110
MSB & PMSB€ —> | SB
A/D Data
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CSR BIT DESCRIPTIONS: NOTE:

BIT # ~ ' NAME : DESCRIPTION

15

14

13-8

[¢)}

5,4

ERROR
(NOT USED IN DT2765)

ERROR INT.
ENABLE

MULTIPLEXER
 ADDRESS

A/D DONE

EN INTERRUPT DONE

"NOT USED ON DT2765

GAIN SELECT

NOT USED

Cleared by INIT

READ/WRITE - When set Enables an
Interrupt on Error Bit. Cleared by INIT

READ/WRITE - Six MUX channel address
bits for addressing up to 64 channels.
Will start an A/D conversion upon load-
ing new MUX channel.

READ ONLY - Set by end of conversion
reset by read A/D data. Cleared by
INIT.

READ/WRITE - When set will enabie in- |-
terrupts from A/D done. Cleared by INIT

READ/WRITE - These bits provide the gain
select information:

BIT 3 (GS1) 2 {GSp) | GAIN

0 0 1
0 1 10
1 0 100
1 1 500

All instructions that modify the upper Byte of the CSR will cause

a start A/D conversion.
5-6



CHAPTER 6
USER CONFIGURATION

- 6.1 .. Base Address Selection (DT2762, DT2764, DT2765)

The Base Address which is the I/0 address assigned to ‘the
Control-Status Register (CSR) is user selectable by means of DIP

switches SW1 and SW2 located near the bus interface logic as_shown in
Appendix E. The A/D Data Buffer Register address is then

two locations greater than the CSR (Base) address. The DIP switches

allow the user to set the base address anywhere in the 170000g -
1777745 address space in increments of 4g. The recommended base
address for the DT2760 series is 177000, " and is the address set
at the factory. Figure 6.1 shows how switches SW1 and SW2 must
be set to generate this base address.

1 7 . 7 0 0 0
1] 1 1 1 I 1 1j1jojojojlojololololo
15014 13 3 "13 10 9 Vg 7 '3 4 302 1 ¢
PUSH DOWN o] [e] [®][® ON =1
AT MARKED OFF= 0
SIDE Si S1
ojjojle]|jo]|]lle]]|e
: L 6 7/ *z'jf
T I~
ON B S OFF
(CLOSE) (OPEN)
Figure 6.1

Switch Setting for Base Address of 1770008

As shown in Figure €.1 a switch in the "ON" position represents
a "1" in the corresponding bit location and a switch in the "OFF"
position represents a "0" in the corresponding bit location.

6.2 Vector Address Selection - DT2764, DT2765

The DT2760 series systems are capable of generating two distinct
interrupt vectors to the LSI-11 processor. These interrupts can
occur when:

1. A/D Done is set
2. Error is set

Each of these two events can generate a unique interrupt to the

6-1




processor with the internal priority being arranged such that

the A/D Done interrupt has the higher priority of the two if

both occur simultaneously and are both enabled. The interrupt
vector address in the 000, - 770, vector address space in 108
increments. The interrup§ vectoﬁ of the Error Interrupt is

then always 4, locations higher than the A/D Done interrupt vector
address. The“recommended interrupt vector address for the

DT2760 series is 1308 and is set to that value at the factory.
Figure 6.2 shows how switch SW2 must be set to generate this

ch
n

address. 1 3 0
[0 Oj110111140fp01o0O
] | t
8 7 6 2 1 0o
¢ ON =1
PUSHDOWN f
AT MARKED OFF = 0
SIDE SI
ol|®
= | —
ON OFF ON
ooy (CLOSE)
Figure 6.2
Switch Setting for Vector Address of 130,

—

6.3 Analog Configuration DT2762
Factory Supplied Range - 10V FSR 2's Complement Notation.

6.3.1 Ranges

The DT2762 is a high level system only and can be configured
for the following ranges and data formats. The ranges are
selectable via wire wrap posts and +10V 2's complement is
installed in etch on the board.

¥

RANGE CONNECT JUMPER

0-10V 1 and 2 NOTE: The user must cut

+10V 2 and 4 the jumpers which are
already etched at pins 2, 4,

0-5v 3 and 4 5 to change ranges from the

+5V 1 and 3 factory supplied *10V, 2's
complement.

NOTE: The jumpers are located at the handle end of the board.
Installing a jumper requires wire wrapping across a pair of pins
as marked in Fig. 6.

6.3.1.1 PG Option

When the programmable gain option is installed the DT2762 must be
set for £10V or O to 10V coding only.

6-2



6.3.1.1 PG Option
(Cont.) Thus the ranges with PG option are:

GAIN = 1 - 10v
2 - 5y
4 - 2.5y
8 - 1.25v
6.3.2 Data Notation
Parallel digital outputs are provided in binary code. A unipolar
input (0 to 10V, 0 to 5V) signal should be jumpered to produce a
straight binary output. A Bipolar input (#5V, +10V) can be
Jumpered to produce offset binary coding or 2's complement code.
CODING JUMPERS
BINARY NOTATION - CONNECT JUMPER 6
2's COMPLEMENT - CONNECT JUMPER 5
|_CODE  [10V FULL SCALE | 20V FULL SCALE | 16 BIT oot CODE (OCTAL)
BINARY +9.9976V 007777
‘ 0. 0000V . 000000

007777

OFFSET
BINARY

+4.9976V
0. 0000V
-5.0000V

+9.9951v
0.0000V
-10.0000V

004000
000000

2'S
COMPLEMENT

+4.9976V
0. 0000V
-5.0000V

+9.9951v
0. 0000V
-10.0000V

003777
000000
174000

CODING TABLE

6.4 Analog Configuration DT2764
Factory Supplied - ilOmV_FSR 2's Complement notation differential inputs.

Dfé764 Singie Ended or Differential Input

The DT2764 can be user configured for SE or DI operation
as follows:

JUMPERS

P1 to P2
P2 to P3, P4 to P5.

SE (16 channels)
DI (8 channels)

NOTE: The user must cut the Jjumper in etch at P2 to P3, P4 to P5 to
change from DI operation to SE operation
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6.4.2 Gain Configuration - DT2764 - Gains from 1 to 1000
The INSTRUMENTATION AMPLIFIER may be programmed for a gain
between 1 and 1000. Because the A/D has an input voltage range
~of either 0 to + 10V volts, or + 10 volts, the gain of the
INSTRUMENTATION AMPLIFIER will determine the input signal voltage
range to be digitized. At a gain of 1000, the input signal range
for full scale would be 10mV. For a gain of 1, no external resistor
need be added, since the instrumentation amplifier has been set
to this gain internally. The gain equation for the INSTRUMENTATION
AMPLIFIER is:
G = 1+ 20,000 or RG = 20,000
RG G-1
The table shows a chart of resistors and capacitors for setting
the gain and timing.
CHART OF INPUT RANGE PARAMETERS
AMP
\l DAN ATN q 0 ms \] v 4! '.‘ V l"l HP ]
+10mv - 1000 20.02 ' 0.015uf | 250us +0.1% 3. 7KHz
+25mv 400 50.13 6800pf | 120us +0.08%  7.1KHz
+50mV 200 100.5 3300pf | 70us +.07% 11.1KHz
+100mv 100 202.0 150pf 40us +.05% 16.75KHz
+1.0 Volt 10 2222 . None 12us +.03%  31KHz
+2.5 Volts 4 6667 None 12us +.03% 31KHz
5.0 Volts 2 20.0K None 12us +.03% 31KHz
+10.0 Volts 1 None None 12us +.03% 31KHz
NOTE: THROUGHPUT = AMP SETTLING TIME + 20 USEC A/D CONVERSION TIME.
6.4.3 Unipolar/Bipolar Selection - DT2764
The DT2764 can be configured for Unipolar (0 to F.S.) on
Bipolar (+F.S.) operation.
CONNECT JUMPERS
UNIPOLAR O TO F.S. |1 and 2
BIPOLAR + F.S. 2 and 4
NOTE: The user must cut the jumper in etch at 2 and 4 to change the range

from#Bipolar to Unipolar.
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6.4.4 Data Notation

Parallel digital outputs are provided in binary code. A
unipolar input (0 to F.S.) should be jumpered to produce a
straight binary output. A Bipolar input (#F.S.) can be jump-
ered to produce offset binary coding or 2's complement ‘coding.

CODING JUMPERS

BINARY NOTATION - CONNECT JUMPERS 6
2's COMPLEMENT - CONNECT JUMPER 5

CODE RANGE 16 BIT BINARY CODE

Binary .S, 007777
000000

Offsett .S. 007777

Binary 004000
.S. 000000

2's .S. 003777
COMPLE MENT 000000
.S. 174000

6.5 . Analog Configuration
DT2765 isolated wide range analog input system.

Factory Supplied +10mV F.S.R. 2's complement notation unless
PG option is installed then range is set by program control.

6.5.1  Number of Channels

The DT2765 is strictly a 4 channel isolated analog input system.
The inputs are fully isolated via a flying capacitor dry reed
multiplexer. Expansion beyond 4 channels is accomplished by the
addition of the DT2775 dual height expander module. A1l inputs
are fully differential.

6.5.2 Bipolar - Unipolar Selection

The DT2765 can be configured for Bipolar (:F.S.) or Unipolar
(0 to F.S.) operation.

CONNECT JUMPERS

UNIPOLAR O to F.S. |1 and 2
BIPOLAR +F.S. 2 and 4

NOTE: The user must cut the jumper in etch at 2 and 4 to change the range
from Bipolar to Unipolar.



6.5.3 Data Notation

Parallel digital outputs are provided in binary code. -A Uni-

polar input should be jumpered to produce a straight binary
‘output. A Bipolar input(4F.S.) can be jumpered to produce

offset binary coding or 2's complement coding. .

CODING JUMPERS

BINARY NOTATION - CONNECT JUMPER 6

2's COMPLEMENT - CONNECT JUMPER 5
[ CODE | RANGE 16 BIT BINARY CODE (OCTAL)}
BINARY +F.S. 007777
0 000000

OFFSET 007777
BINARY 004000
000000

2's 003777
COMPLEMENT ' 000000

174000

6.5.4 Gain Configuration - DT2765 - Gains from 1 to 1000

The INSTRUMENTATION AMPLIFIER may be programmed for a gain
between 1 and 1000. Because the A/D has an input voltage range
of either 0 to +10V volts, or +10 volts, the gain of the
INSTRUMENTATION AMPLIFIER will determine the input signal voltage
range to be digitized. At a gain of 1000, the input signal range
for full scale would be 10mV. For a gain of 1, no external
resistor need be added, since the instrumentation amplifier has
been set to this gain internally. The gain equation for the

- INSTRUMENTATION AMPLIFIER is:

G=1+ 20,000 or RG = 20,000
RG G-1

6-6



The table shows a chart of resistors for setting the gain.

INPUT RANGE SYSTEM ACCURACY

+10mV +0.1%
+25mV +0.08%
+50mV +.07%
+100mV +.05%

+1.0 Volt . +.03%
2.5 Volts 4 +.03%
5.0 Volts +.03%
+10.0 Volts +.03%

Programmable gain option.

The DT2765 can be configured with a programmable gain
amplifier. In this case the range must be set for
10V and the gains can be programmed as follows:
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CHAPTER 7
CONNECTION OF ANALOG INPUTS

" Table 7.1 shows the various models and the connection schemes

7.1

USER
SOURCE

VCH=>
VCM

available.

SE/DI JUMPER SELECTABLE NUMBER OF
INPUTS.

DT2762-SE 16

DT2762 - DI 8

DT2764 16 SE
8 DI

DT2765 4 DI (ISOLATED)

Single Ended Inputs - 16 Channels

Single ended analog inputs - Single ended connections are

those which have a common side that is referenced back to
analog common of the system. The advantage of this scheme
is that the user gets twice the number of channels in the
same space. The major disadvantage is that the user gives
up any common mode rejection he might obtain from a
differential system.

Recommendations:

High level inputs, greater than 1V. (
Short lead 1lenghts, less than 15 ft.

a2-1 AMPHI
! AMPLO
[
[
[
i
I
[}
i
i
|
t> §
C CHI5
AMPLO
B VAR
ANALOG GND DT2760 SERIES

USER COMMON <L L SEAY, “|7

Fig 7.1 Single Ended Inputs
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Fig. 7.1 Single Ended Inputs (continued)

. Where VCM = Common Mode Voltage

7.2

USER Vv
SOURCE ép S

Pseudo - Differential Inputs - 16 Channels.

Pseudo - Differential mode can be utilized with a single ended
system if the user has all input sensors referenced to a common
ground point. In this manner the input instrumentation amplifier
can reject common mode noise. This is possible since the AMP LO
input is brought out to connector J1 for user connection. The
following diagram illustrates -

Recommendation:

Input Ranges: 100mV to 10V
Lead Lenghts- less than 25 ft.

—p
CHO -® AMPHI

AMPLO

N=1VS + CMRR (VCM
VIN = Vs (vem

I

Vs

-\ he
32-16 %15 @
J2-18
COMMON :

VM !
MODE VOLTAGE 1 o av.
q
J2-17 : 47
‘
SOURCE | DT2760 SERIES PSEUDO DI
DEFERENCE L >
COMMON

% Fig. 7.2 PSEUDO-DIFFERENTIAL
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7.3 Differential Inputs - 8 Channels
- Differential Inputs - when the differential input scheme is
utilized, there are two switches pér channel, thus the number
of channels are cut in half. The benefits are that common
mode voltages, i.e. voltages appearing on both sides of the
source simultaneously can be rejected by the differential input
instrumentation amplifier. This CMR accounts for a much quieter
system. The amount of CMRR depends on how well balanced the
instrumentation amplifier is.
Recommendations:
Input Ranges: 10mvV to 10V
Lead Lenghts: As required by user
Lead Type: Twisted Pair (Low Level)
Shielded Input line.
[
I
VIN = Vg + CMMR (VCM) CHO HI |
~ O —
MP HI
USER s 2 KMP L0
SOURCE o ® v
f ||\
|
COMMON CHO REJ 92-2 Y INST. AMP
veM MODE | Y
VOLTAGE
b chy
| O—Q—
: CH7 RET
- |
)
!
SOURCE l 9217 ANALOG GND
REFERENCE

A d
COMMON o é
! DT2760 SERIES
' |

L—»

Fig. 7.3 DIFFERENTIAL INPUT
CONNECTION
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7.4

Isolated Analog Inputs - DT2765

The DT2765 provides four (4) isolated input channels via a dry

‘reed flying capacitor multiplexer. Since the inputs are isolated

there need not be any connection of system ground to input signal
reference. i,

’ ’ Rg

FLYING CAPACITOR
MUX

TWISTED PAIR

]
)
'
J2-3 M

s O

[
K4

O
V

VCM = 250V p-p

Analog Gnd

|
DT2765 MODEL

I

Fig 7.4 Isolated Analog Input.
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7.5

7.5.1

7.5.2

7.5.3

7.6

Avoiding Spurious Signals _
In order to obtain the best performance from a system, certain

'~ guidelines in connecting analog signals to the system should

be utilized. These guidelines and precautions will minimize
the pickup of electrical noise by measuring circuits.

Twisted Pair Input Lines

The effects of magnetic coupling on the input signals may

be reduced for differential input configuration by twisting
the signal and return lines. This is effective since the
inductive pickup voltages on the two lines tend to match, thus
not having an effect on the measurement. This 1is not the
case for a ground referenced single ended system.

Shielded Input Lines

The effects of electrostatic coupling may be reduced by shield-
ing the input lines. This becomes important if the source has a
high impedance. The shield should only be tied to ground at the
instrument end. This will prevent ground loop currents.

Input Settling with High Source Impedance

Solid state multiplexers inject a small amount of charge into
the input lines when channels are switched. This can cause

a transient error due to the input source impedance time
constants. A1l Data Translation systems allow for input set-
tling upon new channel selection. The settling time varies for
the different input systems available.

Normally, the control logic allows sufficient time for this
charge to settle to less than %LSB of error (nine time con-
stants to .012 percent). However, more time may be needed
when the multiplexer is switching an input channel with high
source impedance, particularly when large amounts of shunt
capacitance exists in the interconnecting cables. Source
impedance/cable shunt capacitance products greater than 1 uSec
(1K-1000PF) on 30KHz units should be avoided for less than
%LSB error. Assuming a twisted pair cable capacitance of

50 PF/foot and 1K obhm source impedance this translates into a

- maximum run of twenty feet on 30KHz models. Note also that

settling errors can be minimized by increasing the internal
time out with an external capacitor Ct (A= 60PF per uSec).

Common Mode Rejection Ratio - (CMRR)

The CMRR of a system is defined as the ratio of output voltage
from the instrumentation amplifier to the voltage which is
common to both sides of the differential input amplifier. This
ratio is given in units of decibels.
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7.6

For example, the specification for CMRR on Data Translation's

(Cont.) wide range interface is 100db at 60HZ at a gain of 1000. Thus

7.7

7.7.1

with a CMV of 10 volts, the V out of the ampiifier at a gain of
1000 should be: -

"CMRR = 20109]0 §CMV )

VOUT/A)

Where CMRR = common mode rejection in db
CMV_ = common mode voltage
VOUT = The change in the amplifier output voltage
due to the CMv.
A = Amplifier gain

o o )

Antilog (100) = 1_ﬂ
20 VOUT/1000
105 - 1t
vOuT
vout = 10 ! v,

Thus with a CMV of 10 volts, the output of the instrumentation
amplifier is 100 millivolts.

User Connections

User connections are via a 20 pin connector.
Mass terminated connections can be made to either flat ribbon
cable or twisted pair cable.

ANALOG INPUTS

CHANNEL EXPANSION<—1]’ ‘l’
) ® K I a2
| / *lel A\

I 4 N

CONN J1 - Channel Expansion - RTCIN

Connector J1 is utilized for expansion of input channels via
expander loads DT2772, DT2774 and DT2775. Also contained on
this connector is the Real Time Clock input RTCINL.



1 CONNECTOR - EXPANSION CONNECTOR

Pin Signal Name Pin Signal Name
1 MXPH 2 MX1H

3 MX2H 4 MX3H
5 MX4H 6 MX5H

7 MXENB 8 SE/DI

9 RTC INL 10 D GND

n DGND 12

13 AGND 14 A GND

15 MXOUT HI 16 MXOUT LO
17 AGND 18 =15V
19 AGND 20 +15v
7.7.2  CONN - J2 Analog Inputs

CONN J2 - DT2762/DT2764 SINGLE ENDED INPUTS

Pin Signal Pin Signal

1 CHO 1 CH5

2 CH8 12 CH13

3 CH1 13 CH6

4 CH9 14 CH14

5 CH2 15 CH7

6 CH10 16 CH15

7 CH3 17 AGND

8 CHI1 , , 18 AMPLO

9 CH4 ‘ 19 EXT TRIG L
10 CH12 20 D. GND.

"CONN J2 - D12762/D12764 Differential Inputs

Pin Signal Pin Signal

1 CHP 11 CH5

2 RETP 12 RET5

3 CH1 13 CH6

4 RET1 14 RET6

5 CH2 1 15 CH7

6 RET2 16 RET7

7 CH3 17 AGND

8 RET3 18 AMPLO

9 CH4 19 EXT TRIG L
10 RET4 20 D. GND




\ DT2765/DT2765-T - User Inputs

(Cont
CONN J2 - ISOLATED DIFFERENTIAL INPUTS :
Pin Signal Pin Signal
1 CHO HI nor
2 CHO LO 12
3 13 CH3 HI
4 14 CH3 LO
5 CHI HI 15 COMPIN HI
6 CHI LO 16 COMPIN LO
7 17 A. GND
8 18 AMP LO
9 CH2 HI 19 EXT. TRIG LO
10 CH2 LO 20 D. GND
7.8 External Trigger and RTC Inputs
This series of analog interfaces allow the user to
externally trigger the conversion. Thus allowinc
synchronization of conversion to real word
or a real time clock input. Data Translation can
supply the user with a KWV11-A equivalent module,
the DT2769 real time clock module.
7.8.1 1Input Signal Characteristics
7.8.1.1 EP0O50 REVD.

For this revision the RTCIN inputs and the EXT TRIG
inputs are different.

EXT TRIG L Input - CONN J2 PIN 19

DIGITAL GROUND -~ CONN J2 PIN 20

- TTL compatible, 1 unit LOAD
- Positive pulse, 100 MSEC to 2PSEC duration.
- Trigger on high to low transition.

RTC INL INPUT - CONN J1 PIN 9

DIGITAL GROUND - CONN J1 PIN 10




7.8.1.1
{Cont.)

7.8.1.2

TTL or CMOS input compatible
- Source current ( 10uA

- Sink current < 10uA

- 10 THREsHOLD < 0.8V

- HI THRESHOLD ) 2.4V

- MAX HI VOLTAGE 11v MAX.

- Pulse input - Hi to low pulse
duration 200NSEC to 2uSEC.

- fTrigger on LO to HI transition.

EPO50 REV E

This revision has both inputs with identical elect-
rical characteristics.

Electrical Characteristics
- TTL or CMOS compatible

- Source current, less than 10QuA

- Sink current, less than 10QuA

- 1LOW THRESHOLD, less than #.8V

- HIGH THRESHOLD, greater than 2.4V
. MAX. HIGH VOLTAGE, 11V

- Pulse input, High to low pulse with a duration
between 200NSEC and Z2uSEC.

- fTrigger on Low to High transition.

gTrigger Sample and hold
to hold and convert.

Ground
. f&—rw—>
Connections
RTCINL - CONN J1 PIN 9,
or Wire Wrap Pin (see appendix E)
EXTTRIGL - CONN J2 PIN 19,

or Wire Wrap Pin (see appendix E)
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A special wire is supplied with every DT2769
real time clock board to allow easy connection
between the DT2769 output and the DT2760 series
~ analog input board.



8.1

£.2

CHAPTER 8
CALIBRATION AND TESTING

Equipment and System Requirements

In order to assist the user in testing the operation of the
DT2760 series interfaces, Data Translation has developed
a comprehensive software diagnostic aid designated SP0e23.

This software is provided in either of the two media: Paper

pape for minimum, paper tape based LSI-11 Systems, or Floppy
Disks for more sophisticated RT-11 Systems. The system and test
equipment requirements for this software are given below:

- SP0023 - DT2762
DT2764
SP0029 - DT2765
$p0023/SP0029 System Requirements
Paper Tape:
KD11-F (LSI-11) processor, ECO #10 or greater

or

KD11-HA (LSI-11/2) processor

Minimum of 4K words RAM

Serial Interface at Standard DEC console address
Paper tape reader

Data Translation DT2760 series interface.

Floppy Disk
KD11-F (LSI-11) processor, ECO #10 or greater

or
KD11-HA (LSI-11/2) processor

Minimum of 8K words RAM

System console terminal at standard DEC console address
DEC compatible dual floppy disc drive system

RT-11 operating system (Version 2 or Version 3)

Data Translation DT2760 series interface

Test Equipment Requirements

10MHz or greater bandwidth oscilloscope
Laboratory quality voltage standard.

Loading SP0023/SP0029 from Paper Tape

This software is supplied in PDP-11 absolute loader format. To load
this release into memory the following steps must be taken:

1. Load the LSI-11 absolute loader (see DEC documentation for
information on this.)

2. Place the paper tape in the paper tape reader.

3. Start the absolute loader at location XXX500 where XXX
is determined by the following table: (See 8-2)
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8.2

(Cont.)

8.2.1

®
w

Loading SP0023 /SP0029 from Paper Tape

SYSTEM MEMORY SIZE XXX
4K 017

8K 037

12K 057

16K 077

20K 017

24K 137

- 28K or greater 157

Following this procedure will cause SP0023 to be loaded into
memory and executed.

Loading Floppy Disk

The SP0023 on SP0029 diskette contain an RT-11 memory image file called
SP0023.SAV. This is a linked and executable version of SP0023.

To load and execute SP0023 the user should boot up RT-11 in the

usual way with the system disk in drive p. When RT-11 comes up

the user should insert the SP0023 disk into drive 1 and type the
following command string to the RT-11 monitor;

-RUN DX1:SP0023 (Return)

This will cause SP0023 to be loaded and executed, at this time
the SP0023 monitor will have control of the system and RT-11 will
be prevented from interfacing.

Using SP0023 /SP0029

SP0023/SP0029 is a stand-alone software diagnostic package that allows
the user to test Data Translation's dual-height series of LSI-11
interface cards. The test program does not need RT-11 once it has been
loaded and in fact it flushes RT-11 from the system after it has loaded.
To aTlow the user to control the testing procedure a monitor has

been included that interfaces to the user. When SP0023/SP0029

is brought up this monitor is automatically entered. On start

up the resident monitor prints out the directory of the various

Data Translation interface boards that can be tested

followed by the monitor prompt character “>" (a right angle-bracket).
At this point the user should set the desired model number to be

tested using the MODEL command, for example:

) Model (Space) DT2762 (Return)

would set up the program to test the DT2762 Analog Input Board. The
monitor would then invoke all the necessary initialization routines
to test this board and confirm the board model by printing out a
confirmation message followed by the default base and vector
addresses that will be used. These base and vector addresses have
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8.3 been preset at the factory and need not be changed. If for

(Cont). some reason however a change in the base or vector address
is required the user can modify locations 542 (base address)
-and 544 (vector address) to the new address. In order to easily
facilitate this change the SP0023/SP0029 monitor also has some subset
capabilities of ODT. In particular the user can use the slash
and back-slash characters to open and modify memory locations
Just as in ODT. Therefore if the user needs to change any location
he should type the address followed by a slash (/) or back-slash (\),
the monitor will then open that location just as in ODT. The user
can roll up or down sequentially in memory by using the line feed
or carat (A) keys. The SP0023/SP0029 monitor is reentered from the ONT
mode by typing a carriage return. Like ODT a memory location will
only be modified if a valid octal number is typed before any of
the ODT terminator characters. For example, to change the base and
vector address of the DT2762 tests one would type:

>542/17700 170400 (1ine-feed)
000544/000300 400 (return)
> R

to change the base address to 170400 and vector address to 400.
Note that this change is only temporary and the default addresses
will be reloaded if the model number is retyped or if SP0023 is
reloaded. In addition to these commands the SP0023 test execu-
tive allows the user to ask for the model directory, to start
tests, to loop or halt on tests or even to reboot RT-11. The
commands available to the user under the SP0023 test executive
are listed on the following page.

Example: User wants to run a scope loop on Test 2 because an
error is encountered. Type:

>IL TEST (Space) 2

; In this case the program will loop on Test 2 and inhibit error
printouts.

If a test is run and no errors occur the test will return to

the SP0023 command level without any other messages. If however,
an error does occur then the test will print out the test number
and error code. The user may look up the meaning of each error
code in the program listings given in Appendix A.

8.4 Test Descriptions

A11 descriptions of the tests and the set up requirements needed
for any particular test are described in detail in the program
listings at the beginning of each test.




8.5 SP0023/SP0N29 Proaram Descrintion
'SP0023/SP0029 consists of two aroups of tests. The first arouo contains
@ series of tests which test all the logic of the interface board.
These tests contain scope loops for debug purposes and will provide
an error message if a problem exists. The second set of tests. test
the analog operation and calibration of the boards. '

A listing of all the tests for testing DT2760 series boards can
be found at the beginning of the program listings.

Note that the user can run all the logic tests by using the
monitor ALL command. Calibration tests,however,must be run

individually.

COMMAND FUNCTION

ALL Runs all logic tests that are present
for current device. Generates an error
if there is no current device.

BOOT Jumps to the standard hardware boot-
strap (1730Pp). Generates an error
if there is no bootstrap present.

DIRECTORY - Displays the contents of the current
directory.

EXIT . Halts the processor

‘MODEL Displays the parameters associated with
the current device. Generates an
error if there is no current device.

MODEL (space) DTXXXX Searches the current directory for the
given model number. If found, makes
that model the current device. Generates
an error if there is no current directory
or if the model number cannot be found.

TEST Runs the last test executed.

octa ..
TEST (space) <bumbe€> Runs the indicated test

Test Command prefixes - The following command prefixes are to be used
with the TEST command to control the execution of the various tests.
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8.

8.

8.

COMMAND PREFIXES TO TEST EXECUTION COMMANDS

6.

6.

R (TEST command only) repeat this test continuously
L (both TEST and ALLf loop on this test if an error
7 is detected.
"H (both TEST and ALL) halt test stream if an error is
detected.
I (both TEST and ALL) inhibit error printout

A control-C will terminate any test.

Example: User wants to run a scope loop on Test 2 because
an error is encountered. Type:

ILTEST (space) 2

In this case the program will loop on test 2 and inhibit error
printouts.’ ‘

SP0023/SP0029 Error Codes - SP0023/SP0029 will print an error code when a
specific error is encountered. All codes are in the program
listing and show the error and what test the program was in
when a failure occured. Use the table of contents printed at
the front of the listing to quickly find the pages in the
listing associated with the test that generates the error.

SP0023 Tests SP0029 TESTS

Logic Tests

TEST 1: BRPLY FROM ALL REGISTERS TEST 1: BRPLY FROM ALL REGISTERS
TEST 2:. CHECK ADCSR BITS TEST 2: CHECK ADCSR BITS

TEST 3: BINITL ACTION TEST 3: BINITL ACTION

TEST 4: BYTE OPERATION OF ADCSR TEST 4: BYTE OPERATION OF ADCSR
TEST 5: A/D DONE BIT AND INTERRUPT TEST §: A/D DONE AND INTERRUPT
TEST 6: ERROR BIT AND INTERRUPT TEST 6: END OF LOGIC TESTS

TEST 7: END OF LOGIC TESTS TEST 7: A/D CALIBRATION

TEST 10: A/D CALIBRATION TEST 10: A/D INPUT CHANNEL SCAN
TEST 11: A/D INPUT CHANNEL SCAN TEST 11: A/D INPUT GAIN/CHANNEL
TEST 12: A/D INPUT GAIN/CHANNEL SCAN SCAN.

Test Description

All description of tests are located in the program listing
at the beginning of each test.

Modes of Operation

Test 10, 11 and 12 will ask for a MODE input when they are
called. This MODE input is the lower byte of the CSR.



8.6.2
(Cont.)

8.6.3

8.6.3.1

8.6.3.2

When a user wants to run an interface under RTC control or
EXT TRIG he can set these bits when the program asks for MODES.
If a user wants to run under EXT TRIG he will set the MODES
as 204, -
8

716514

3 ]2
vy

RTC | GSI GSp

EN

EXT TRIG.

MODE BITS FOR USE IN TEST 10, 11 AND 12.

Calibration

Calibration of the system requires a voltage standard for highly
accurate analog inputs and a DVM for calibration of analog
inputs.

Equipment Required:

Voltage standard - EDC Model MV-100 or equivalent
- Data Technology Model 40 or equivalent.

Calibration of Analog Inputs
Configuration +10V FS, 2's complement notation:

Connect a Voltage Standard to CHP input

Set standard to -2.4mV

Start A/D Calibration test at CH@, Mode @.

Adjust A/D offset for the printout between 177777 and 00000

. Set voltage standard to +9.9927V |

6. Adjust A/D range control for printout between 003776 and 003777

N H W N -
e e s

NOTE: For +10mV systems (DT2765, DT2764) divide above voltage values
by 1000. (Octal values remain the same.)

Calibration of Analog Inputs with Programmable Gain Amplifier

1. Adjust the A/D offset and range as in section 8.4.3.1

2. Set voltage standard to -600mV

3. Start A/D Calibration Test at CH@ Mode 148

4

Adjust the Programmable gein offset pot for a printout
between 177777 and @¢@@@00

For other ranges please see 8.0 Adjustment Values.



8.7 Adjustment Values

8.7.1 Notes on Full Scale (FS)

Full Scale (FS) is the amount of input voltage required to
turn on all the bits of the A/D converter. For a D/A con-

- verter, the inverse is true: Full Scale is the voltage that
results when all bits of the converter are turned on.

In a 12 bit converter there are 4096 possible states (2]2).
Because one of these states is given to zero, the converter
lacks one state at its high or positive FS end. Hence even
though the converter is rated at 19 volts Full Scale, the
positive Full Scale value will actually be 1 state (1 least
significant bit value) below 19 volits. For example, a 0-10
volt range converter has a least significant bit value of
2.44V (19 volts / 4069 states). The positive Full Scale
will be reached at 1p volts -2.44 mV or 9.99756 volts. The
negative full scale (in this instance taken to mean the voltage
associated with all converter bits OFF) will be P volts.

The Full Scale Range is the difference in voltage between
positive Full Scale (all converter bits ON) and negative
full scale (all converter bits OFF). Thus a §-1p volt
converter has a Full Scale Range of 1p volts while a +1p
volt converter has a FSR of 2@ volts.

8.7.2 Computing Calibration Values
(Note: LSB (least significant bit) = FSR = 4096

8.7.3 A/D Offset Adjustment Valves

Unipolar Ranges 0-n Volts, n& 19

’ ~RaTUSE Tor Printout Between |
Input Range Input Voltage Low Value High Value
any +3;1 SB P 1 LSB
any,Octal out-| +%LSB 0000 0001
p-1p PUC- 1 1. 2207my 0000 0001
0-5v +0.6194mv 0000 0001
0-10mv +1.220mv 0000 0001
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8.7.4

Bipsiar Ranges

(+n Volts, n _é”b)

{ Adjust for Printout Between
FInput Range Input Voltage Low Value I High Value

any
any, OCTAL output

Hpy
+5y
Hpmy

P volts -% LSB
P volts -% LSB

-2.4414my
-1.2207mv
-2.4414uy

P volts -1 LSB
177777

008777 D

P volts

PEPAG (two's comple

ment.)
04000 (offsett
binary)

A/D Range Adjustment Valves

Unipolar Ranges

(P-n Volts, n 1p)

Adjust for Printout Between

Input Range Input Voltage Low Value High Value
any +FS-1%LSB +FS-2LSB +FS-1 LSB
Any, OCTAL out~ [ +F5-15158 007776 007777
p-1p . +9.9963V

p-5vV +4.9982V

£-1Pmv +9.9963mV

Bipolar Ranges

(n voits, N 1p)

"Adjust for Printout between

Input Range Input Voltage Low Value High Value

any +FS - 14 LSB +FS-2 LSB +FS - 1 LSB

any, octal output J+FS - 13 LSB 003776 003777 (two's

complement)
007776 007777 (offset
binary)

Hov +9.9927

+5vy +4.9964

+10mV +9.9927mV

8-8
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Appendix B

(O] O
. -+ 5 { >
ol — CoreTR ANALOG INPUT
—2 _ LA
THERMOCOUPLE
i
MOUNTED ON OR NEAR A
BARRLER STRLP 20K \'%
+*i15V DT S5703-T
20K \'/.

Q

&

,

® .

® LXx5G00 ; MA \7 R _

® NATIONAL 3“., | -5"';5>6 It- NMA- >
O
© |

\y

\y

COMP INWTI

4 + 1o 4
q ~ J7 / ““Y°C comPENSATION
-15Y
&, > COMP IN LO
g r7-5;§ 20K 20 TUuRN CERMET
‘ K . ZERO ADJ
100K
1%
-5V TYPE _ _ COMPENSATION R
T 3IRON/ CONSTANTAN 50 _wev/ec 19.9K
T COPPER/CONSTANTAN 40 ¢ v oc 24.9K
o o K CHRoMEL /ALUMEL 40 _<c v/ o 29.4K
' . : 2 [loAYV \ o
USER SUPPLIED | Comp 1ee

SCREW TERMINAL

ANBIENT TEMPERATURE COMPENSATIGON CIRCULIT

THERMOCOUPLE COLD JUNCTION COMPENSATION CIRCUIT.



A1

4-20 mA Inputs are supplied on the DT2762 and DT2765 by
ordering {(4-20). This option is configured by Data Translation
by adding precision 250 ohm resistor on the interface board.

- A modified data acquisition module is also utilized providing a

1 to 5V input - thus the user Just supplies us current input
and will receive full 12 bit resolution of his signal. "

DT2762 (4-20) - 8 Channels input

DT2765 (4-20) - 4 channels input

(]

A-1



A.2

CODING

DT2765 DT2762 VIN(V) IiN (mA)~

4.
4.
4.
4.
4,
4.
4,
4,
4.
5.
6.
8.

[ p—
o N

b DR DR DD DD DD WN e e ed ed oed ed e et
— et o) ) d d ed md e
toko\o\o\o\o‘o\om

—
(Ve
.




APPENDIX B
TEMPERATURE COMPENSATION CIRCUIT

FOR
DT2765-T



AMBIENT TEMPERATURE COMPENSATION CIRCUIT

When the termocouple wire is connected to copper wire at the barrier
strip an additional thermocouple is made with an output that would
cancel the measurement thermocouple's output if the barrier strip
was at the same temperature.

To compensate for this error a National Semiconductor LX5600 temperature
transducer should be mounted on the center of the barrier strip or near
the most critical thermocouple connection. The output at pin 1 as

shown is -10 millivolts per degree Kelvin. Following this the amplifier
is utilized to remove the -2.7 volt offset dueoto ambient temperature
and reference the output to 0 millivolts for 0°C with +10 millivolts

per + degree C and -10 millivoits per -degree C.

The millivolts per degree C can now be scaled by calculating the value
of R to produce the correct compensation voltages for the thermocouple
utilized. Note that once a thermocouple has been compensated it will
remain compensated through the entire gain range with the PG option.
(PG = programmable gain).

To calibrate the system place the thermocouple in a beaker of crushed

ice and adjust the 20K ohm potentiometer for zero volts out of the
system. Now transfer the thermocouple into a known high temperature
medium and adjust the fullscale scale of the DT5703-T for the appropriate
reading.
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o= 1 LIST OF CHANGES

- L TEST PRRAMETER EBLOCE (TFPE>

3~ i INITIRLIZATION

T 25 DISFLAY PRARRMETERS

¥ - 1 ERFOF FREFORTERS

T- 1 MODEL TESTING INFORMATION

- i LOGIC TESTS

D= e TEST 4: ERFLY FROM ALL REGISTERS
ER TEST &: CHECK ADCSF BITS

- TEST Z: BINITL ACTION

- TEST 4. EYTE OFERARTIOM OF ADCSE
Tt TEST 5: ASD DONE EBIT RND IMTERFUFT

TEST €: ERROR BIT AMD INTERRUFT
TEST 7: EMD OF LOGIC TESTS
CALIEBRATION IMITIALIZATION

DISFLAY ASD DATH

TEST 416: A~ CALIEBRATION

TEST 441: ASD INFUT CHANMEL SCANM

TEST 12: ASD INFUT GRINACHAMMEL SCAM
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TST-11 MODULE MACRO vG2 eE
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31~-ALG-79 @%:27:32 PAGE 1

LLIST  TTM
.ENFEL LC
.TITLE DT27és  TST-11 MODULE
CIDENT  vez. @1
.FSECT  DTZ7em
CHLIST EIN -

. SETTL  GENMNERAL INFORMATION

CORYRIGHT <O 1979, DATA TRAMSLATION INCORFORATED. ALL
RIGHTS RESERVED. NO FRET OF THIS FROGRAM OF PUBLICATION
MAY BE REFRODUCED WITHOUT THE FRIOR WRITTEN FERMISSIOAM
OF  DATA TRANSLATIOM INCORFORATED. 4 STRATHMORE FOAD.
MATICK. MAZS. ei17ea.

THE INFORMATION IM THIS DOCUMENT IS SUBJECT TO CHRNGE
WITHOUT NOTICE AHD SHOULD NOT EBE  CONSTRUED RS A
COMMITMENT BY DATA TRAMSLATION INCORFORATELD.

DATA TRANSLATION CAMNOT ASSUME ANY RESFOMSIEILITY FOR

THE LISE OF ANY PORTION OF THIS SOFTWARE FOR OTHER THAM
ITS INTENDED DIAGHOSTIC FPURFOSE  IM CALIBRATIMNG AND

TESTING DATA TRAMSLATION MANUFACTURED  ANALLOG  AND

DIGITAL INTERFACE EBOARDS

VERSION ¥03-01

EDMIN EROEEER &-JAN-7S
FHILLIF MARTINEZ A7-AUG-7S

THIS FPROGRAM MODULE CONTHINS ROUTIMNES TO TEST RND
CALIEBRATE DTI DT2766 SERIES AMALOG INTERFRCE SYSTEMS
FOR THE LSI-14. A COMPLETE LISTING OF THE MODELS
TESTED BY THIS CODE MODULE WILL BE FOUND OMN THE
FOLLOWING PAGES. THIS MODULE IS DESIGNED TO OFERATE
UHDEFR TST-14 SUFERVISION.
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TET-11 MODULE MACRO V@Z. 6E X -AUG-?S BZ:27:22 PAGE 2
CHAMNGES

. SETTL LIST OF CHANGES

i DESCRIPTIOMN OF CHAMGES:

; THE DIFFERENCES EBETWEEMN VOZ-g1 AND VBZ-@1 ARE .
i 15>, THE 2VeS BOARD TESTS HAVYE EBEEN TAKENW OUT

i 2. TEST 1@ HAS BEEN CHENGED TO ALLOM QD0 MU
i ADDRESSES

). THE TEST NOW COMFUTES ITS OWM TIME DELAY
FOF DIFFERENT SFEED MODULES
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T FRRAMETER

L PR N0 00 ) T 0 e L [ b

e e
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h

P A IR ON]

R0 0 -1 Ty o s R 3o

T&T-11

BEAAEE

.,_
XY
o

N Lld R =D

o 2
RN
X
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b 1o

X

QXD DD DD
[l
DL DA T LEDHEDL

DI D
U U

D IO G o

MODULE
BLOCE

[x<)
[
[xx)
n
H
oy

]
[x{]
[
in
Pa
[ )

TPE -

MACRO V@Zz. gE
CTPE >

i RODITIOMAL FRRAMETERS

EFRCHNT

; TEST PARAMETER BLOCK

31-AUG-79 BZ.27:3X2 PAGE =

. SETTL TEST PARAMETER ELOCK (TFE:

TEST-11 DECLARATION

CMCARLL TSET11

T&T11

s Y

.NLIST BIN

. WORD

. BYTE
. BY'TE

PAFAM

=TT
iz

USED BY THIZ DIAGMNOSTTC

A0 DELAY COUNT STORAGE

i ERROR COUMTER

i ARDREESE OF PARAMETER
i PRIMT-OUT ROUTINE

i RESERVED

i # OF TESTS

; TEST ADDRESS TRELE FOR LUISE BY TST-11

. MORL:
. WORD
. WORD
. WORD
. WORD
. WORL
. WORD
. WORD
. WORD
. WORD

TEST1. PRV
TESTZ. PET
TESTZ, FE?
TEST4., PRV
TESTS. PRT
TESTE. FRT
TESTT. PRY
TEST16. @
TEST11. @
TEST1Z. &

.LIST EIN
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ALIZATION

ulelslalat

elolcl g

MODULE

4N =
)
2w

' B P L B

U o
OO I |

hcx]
BN I Y

IO
it

UL
[}
T Ty 3 -

e1=7

182252
185737
aaEs14
BE1v47
11=7ET
BEES14
BOEBSg1

B
- P
]
I
!
' -
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[
ol
[ R
P =) N -,
!
et I OO LN I (R

U Y

-
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[ax]

kvl

XY
[

1

FS

DOy
D

=
o

MACRO VOZ. 6E

INITEZ:

INITES .

INIT:

. SBETTL

CLE

=1

QRS

GG

FREINT

GETOCT

BCC
TSTE

EBER

MOVE

Mo

Mo

RETURN

31-AUG-?9 B8X:27:

INITIALIZATION

@H#HSWR

#4080, . BHOELAY

TMIT

#EITY, BHSWF

#2000 , EHDELRY

<# OF A-/D INFUT

INIT
EHODTHCLC

INIT

32

CH
;

H

@#ODTACT, EHSWR+1

#177000, GHERS

#1z0., BH#VECTOR

E

i

PAGE 4

INFUT OMLY MODEI.

SET DELRY COMNSTANT

GO TO COMMON INIT

LOW LEVEL INPLUT OMLY
SET LOW LEVEL DELAY
AMNELS CIN QOCTALY:
GET OCTARL INFUT

MO CR - ARSKE AGAIN
ZERO

ASE AGAIM
SET DEFAULT ADDRESS
SET DEFALULT YECTOR

ALL DOMNE



T276l

T&T-11

NITIARLIZATION

MBI

[N
DO N

26

2z
23
24
e,
26
27
a2e
29
A c)
21
32
32
24
235

(>

27
38
29

o212
auGs14
aRaz1e
Boz24
8Re23:

eag242
a0z44

eea2sa
eap2s2
ana2Sqd
GeEz12
Boez14

apazz4q
vaazed

aopzé64
AEAZES
BaRzve
anadl14

888426
aoadz2z
onR4:24

MODULE

122760
ean1z1
ea14z7
i1z22ven
julaioh ki
eo14zz

o
[xy]
[xy]
=J
[
gl

e
oo m
o s
A S U
&M
PORy

81=760
aaaS44

asaza7

MACRO VBZ. Gk 21-AUG-79 BX:27:32

QUERY :

1%:

2%
x5

H

PARRAM

PLISH F1 j
PRINTS ;
FRINT C Y OF NO7? >
TTYIN

CMFE #°Y. RO

BE®R 2%

CHMFE #°N RR ;
BED 14 3
CRLF

FEINTC <SEE MAMUAL FORE R
FOF F1 ;
EF GLERY

SEC ;
EF
CLC i
TTYOUT i
CRLF

FOF k1 i
RETURNM

la,'
"

. SETTL DCISFLAY PRRAMETERS

THIS ROUTINE DISFLAYS THE
OF “BASES ANWND “VECTOR” OM
TEREMIMAL.

PREINT < BAZE RDLDRESS

MOY @HEASE. RO ;
OCT16 ;
CRLF

PRINT  <VECTOR ADDRESS =
MOY @#VECTOR, RE ;
OCTLE ;
CRLF

RETURN ;

PARGE S

SAYE POINTEF
FPRINT PROMFT

ﬂ " v " ?-A

F‘ IINH?
YES

ISTAMCE. =
ESTORE FOINTEFR

S
F

4]

ET CRERY FLAG

CLERF CRRRY FLAG
ECHD CHARRCTER

FESTORE F1

CURRENT SETTING
THE SYSTEM COM=NlF

GET BASE ADDRESS
DISFLAY

by
GET VECTOR RDDRESS

DISFLAY

ALL DONE



TET-11 MODULE MACRO vez. ok 31-AUG-79 @%:27:22 PAGE £

' REPORTERS

tel o

1 . SETTL ERROFR REFORTEFR=
THIS ROUTINE PROVIDES ERROR REPORTING FOR ELIS
; TIME-QUT ERRORS (NO EBRFLY FROM INTERFACE )

s,
aaR42E ' - NORFLY: FRINT  <HO EBRFLY WHEW ACCESSING LOCATION
Qaa4vE 816160 Mo R1. RB
S eordT4e 0CT4& i DISPLAY ADDRESS

168 ean47s CRLF
11 BeaZnE  aRoET RETURN ;i DOME
b=l ;
1z E
) i THIS ROUTINE FROVIDES ERROR REFPORTIMNG FOE FEGTISTFER
15 i BIT ERRORS COME OFR MORE INCORRECT EITS TM A FRFGISTER
L= 3
17V BaREses REG: FRINTC <REGISTEFR ERFROR
15 Baaszg FRINT <ADDRESS: > .
19 BaESg4n FLISH F& i SAYE R&
SHARESd4: A18166 MO k1. k& i GET ADDRESS
"1 AaERSddg OCT4e
w2 BRRSg4s CRLF
T3 BEannn FPRINT <EXFECTED: >
4 aERced alozon Mo Rz RE i GET EXFECTER WAILLF
S BRARSEE OCTie i DISFLAY
L @EATTve CRLF
27 BEASTZ FRINT CFOHND >
TE GEASRE B11860 MO CSFy, RE i GET BRD RITS
23 AaRE1R Av42e40 . HOR RZ. REY i GENFEATE SHAFSHNT
e I © T e T e OCTieE i DISPLAY
=1 eansld CRLF i FORMATTING
8 BARsl1E FREINT <BITS: >
EE ARAREZEZ POF R i GET ERROF BITS
4 BEREzEg OCT16 ; DISFLAY
TH ADREZEE CRLF
L=

- BEBE4E Geazavy RETURN ; DONE



2T2ved  TST-14 MODULE MACRO vax. oe X1-RUG-79 @X:27:32 PAGF 7
MODEL TESTING INFORMATION

i .SETTL MODEL TESTINMNG INFORMATION
by .HLIST BIN
4 i THIS CODE MODULE CONTRINS THE ROUTINES NECESSHRY
S i TO TEST THE FOLLOWING DTI INTERFACE MODELS
[ H
£ i
S i
i@ i LTZ2T62 - HIGH LEVEL AMALOG THFUT
11 ;
1z =
1=
14 ;
15 ;
i i - DT2Péed LOM LEVEL AMALOE INFUT
i2 12754 ==INITE4
1= T2Ved ==TFE
20 ;
=1 i
22 .LIST EIN
= i
25 i SOFTWARE SWITCH REGISTER EBIT RESERWRTICONS
=) i
27 i BITS 1z-%8. # OF ASD CHANMFLS
25 i BIT €-5: UNLIZED
29 i BIT 4: LTS7Az RS0 MODULE PRESENT
za i BIT = LHUSED

z1 i BITS 2-0: FESERVED



?# Ted  T&T-11 MODULE MACRO vaZx. ok 2U-AUG~-79 AZ:27:32 PAGE &
-EL IC TESTS

. SBTTL LOGIC TESTS

.SETTL TEST 1: EBRFLY FROM ALL REGISTERS
i THIS TEST VERIFIES THAT THE INTERFACE SYSTEM RESFONDS
i WITH A BUS REPLY SIGMAL DURING R BUS DARTIN RIS myrlE
i ALL REGISTERS AVYRILAEBLE OW THE BOARD ARE CHECKED

B

@ioesz  TEST1:  MOY SP.RZ i SAYE SF

TR S BN ST

BEBs4z
16 g83cdd FRELMDY #Z¢. FD ; SET UF TRAF TO 4
11 eaaesSs  @1eaz? Mo RO, B#4
alalslelor)
12 @aosSe 012791 2% Moy EBHEASE, F1 i GET RDDRESE
aeasS4z
12 BREess SCOPE ; DECLARE LOOF FOIMT
14 goaded Aansall CLF CR1: i DATIO BUS CYCLE
15 @Pfcss BEZTe1 AL #2, F1 i NEXT REGISTER
ajaiialo)eg
16 BREETE SCOFE i DECLARE LOOF POTNT
17 s vd Aaasoll CLR CR1> i DRTIO BLS CYOIFE
12 BEEETE EXIT
19 i
2[1 H **»::#::{:*:{::44*##::«}::+::0::+::+::§::{:»::+::&..*::4::{:#:#:#::{::}::#::1»:&:#3}::{:;};4.;4};;{.:4::1»::+;:+.;+.;{;:§.;+.:+..+..+.
=1 i
22 ; ERROR CODE 1 - BUS TIMEOUT
=% H *******#***#********3’1****#**‘41*5'}:**#Iifi***i'}itfl****#3-*#-#-’?-
25 ;
26 @RETOR  B1160%  I$ MY ¢SPI, RI 5 GET OFFENDING FC
27 apavar a1e2es MO Rz, SF ; RESTORE STACE
28 [BRTA4 EFRROR 1., NORFLY i REPORT ERROR
29 AEETLH  G0E113 JHF CRZ) 5 CONTINUE TEST



T
.y

~ =y

st e ]
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MACRO vOZ. BE 31-AUG-79 @2:27:32 PAGE @

- SBTTL  TEST Z: CHECK ALCSE BITS
» THIS TEST CHECKS MOST OF THE EITS IN ALCSE
3 BITS ARE CHECKED FOR EOTH SET AND RESET CRERETL 1Ty
 BITS THRT ARE NOT CHECKEL ARE THE A.D DONE E1T
# AND' THE ERROR BIT ¢EOTH CHECKED IN OTHER TEZT<:
TESTZ:  Mow EHERSE, F1 GET ADDRESS
CLF Rz i INIT TEST REG
MO #4530, B3 i SET # OF STATES
SCOPE i DECLAFE LOOF FOINT
1% P RE, CRLY i SET BITS
Py CR13, R i GET EITS
BIC #177E05, FE i IGNORE HIGH EYTE

wOF F2, R i TEST EBITS
EER 2% i WO ERROFR - SKIF

E 2 2 3 T T b o s e o R 2 3 S TR R Y Y E 22 2 R R ey 0 SR SR S Y E S BN g

j ERFROR CODE 2 - EBIT ERROR. RDCSE
i EBITS B-f£
H b B R e Y b g 3 SR T Y B B P R Y 22 3 S P R v B 2 R Y £ 22 5o T R £ 3 3 Y
ERFOF: 2. REG FREFORT ERFROF
#4. R2 i NEXT STATE
SOE FEZ. 1% i LOOFP UNTIL DONME
CLF Fe 5 INIT TEST REG.
rMce #2064, k= ; SET # OF STATES
SCOFE i DECLARE LOOF FOINT
4% . Mo R2, (R1)> i SET BITS
Moy CR13, kA ; GET BITS
EIC #1OBZ77, RA 5 IGNORE LOW EBYTE

=OF RZ, RG ;i TEST BITS
BEG S ; NO ERROR - SKIF

j Fdotobbkbob bbb ootk bbb bbb bk b b bbb b bbb b b ob R 2 4 B

; ERROR CODE 3 - BIT ERROR. ADCSE

j BITS &-14

j Aobobobobiboob b b dob bbbk bbb b b s oo o s o obobobodiob b
ERFOR . REG REFORT ERROF

=% AGT #423. Rz i NEXT STATE

SDE FZ. 4%
EXIT

LOOF UNTIL ODONME

TST-11 MODULE
CHECK ADCSF BITS
1
El
]
&
& eaaviz e1zve
(a Jxte Lot B
S eanvie  easoo
8 @eaavze  e1svaz
=lalsta T
BORT24
GEATEZE &10211
OEATIS 811160
BARTIE  A4ISTOE
Tramn
T OBRATIS  AT4Z00
& BEavYE enlqez
=
al
BaaT4 2
BEav4s gecvEs
eannog
BEGATSS  B7F7vIAE
BOETIY gRasans
BRATHE  B12TEE
BAO204
QRETES ' '
Beaved 216211
BEATES 811166
8aavve  a4z27vo0
18RETF7
BEO7VY BF4I66
8887 7E aR14mz
I af1e006
BR1aad as2ves
Bangd G
BR10168  A7F7I1E
HE1a1s

e
[r— . wem— e —

sums wem Rme AN

Saem  wew  PUWaR O ERR O PETE e

m— —— -—
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TET-14 MODULE

BINITL ACTION

ooia14
@Bi@é@

ani1az4

DR D
OOl O I I ]
[T o e

U B I O k)
Fa o] Lo L) L)

aa1654

aa165a

a1z7@l1
eaas4z
812711
a40161
81z7a
jalolc T

aB14m:s

i
T

MACRO VB2 BE 21-AUG-79 B3:27:22 PAGE 16

i
;
.
s

i

-SETTL  TEST X: EBINITL ACTION

THIS TEST VERIFIES THRT THE EINITL SIGHRL CLERRS
THE PROFPEFR ADCSKE BITS

TEST=Z: mMov GH#EASE, R1 i GET ADDRESS

MOy #461601, (RL> i SET BITS

MOy CHDELRY. RGO ; WARIT FOR RS DONME

SO o, 2%
INCE CR1> SET ERROR 21T
CLF m2 CLF TEST EREG.

DECLARE LOOF FOINT
ISSUE BINITL

GET BITS

IGNORE SOME BITS

SCOFE

FESET

MOy (R1y, R@
BIC #7475, RO

e e e % Cme e

»OF R RG s TEST BIT=
BER K¢ 3 i O = SKEIF ERFOR

£ 2 3 S R R e B 2 B SR o o8 o 3 T Y T Y R e e B2 2 3 E F R S R I e e e g PP R

; ERROR CODE 4 - PROFER EITC(S)» NOT CLERRED

i BY BINITL

; *#*****#*****$###********#**************$$$****$**
ERFOF 4, REG i REFORT ERROR

H

EXIT ; ALL DONE



DT27
TEST

2

T
LU

H

=
DWO NAHAD WP

[N
N

1z

-
pcd

14
15
ie
17
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1%
2a
21
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P
2a

e
ey

bt
29

26

-
=
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x4
=5

€
27

=28
X9
4a
41
42
4=
44
45

T&T-11 MODULE

BYTE OFERATION

801882

PE106E
1676
ee1e72

. aa167v4

aEn1106
aniies

88116
an1116

ge1112
aa1iie
861126
aniizz
ae1124
as11z2e
aa11=2
Bu11 =8

BE1142
621144

B80114€

BE1152

013701
BEIS42
e8Se11
ensanz

112711

verer
Bli1166
ed4z27aa
186377
8r4206
BR1462

112711
17veeey
a1el166
17vvee
842voa
177e06
av4zea
ap146z

MACRO vaz. eEe
OF ADCSE

. SETTL

31-AUG-79 B3:27:322 PAGE 11

-
L ==

4: EBYTE OFERATION OF AODC

INVOLVING THE ARDCSE

TEST4: mMow

CLF
CLR
SCOFE
MOVE:

M
EBIC

®OF
EBEDQ

me e tme .

@HEAS

(Rl
R

#-1. ¢

CR1:.

ERROR CODE S

E.R1 H
F1> ;
F& i
TV, RE ;

3}

!

THIS TEST VERIFIES HIGH AND LOW BYTE OFFERATINANS

GET ADDREZS

CLERFR ADCSF

IMNIT. TE=T REGISTFR
DECLARE LOOF FOINT
SET FAW RITS

GET RDCSE AS WORD
IGHORE LOW BYTE

TEST BITS
Gk = SKIF ERROR

N s s oo b b o s s o o e s ot ot o o o e b st s s s o o b b bbb b b

= HIGH BYTE LORDEDR DURING
R LOK EBYTE OFERRTTION

b 2 2K G SR B R SRR B SRR R SR R SRR SR S TR R R KR NEY NP SR Y B SV CHY N T SR SRV IRY LY vt Sp A PR R

ERROFR S, REG REFORT ERFOF
i$: CLRE (Ri» i CLERR RDCSF
CLFE Rz i INIT. TEST REGISTER
INC F1 i POINT TO HIGH BYTF
SCOFE i DECLARE LOOF FPOTHNT
MOYE #-1, (R1> i SET RAW RITS
Mo -1C(R12, R& i GET ADCSKE AS WORD
BIC #1776600. B ; IGNORE HIGH BYTE
AOR Rz, k@ i TEST BITS
BEDR 2% ;i OK - SKIF ERRGE
3 bbbt bbb s o b s ode o s s oo e o b o o o o e e o o o o o s N b b b A b b b R b
H ERROR CODE & — LOW BYTE LOADED DURIMNG

ERFOF

o% - EXIT

&, REG

A HIGH BYTE OFERRTION

B

Aok bobbotobobisbbobobob ok bbb b ok Aok b bokobob bbb bbb dodobbob ok obob bbb ob 4

REFORT EFRRDR
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dree Ter-11 MODULE  MACRO vez. 8B 31-AUG-79 B3:27:32 PAGE 17
I S:  ASD DONE BIT AND INTERRUPT

1 . SBTTL TEST S: ASD DOME EIT AND INTERRIFT
¥ THIS TEST VERIFIES THAT THE A~/ DOME EBIT CAN

5 FUNCTIONS PROPERLY.

LOCHRS B T O R R

PE11S4 @13781 TESTS: Mo @HEASE, R1 i GBET ADDRESS
il LTS B <
9 @¥l11éed QA1z27vas MOy @H#VECTOR, RZ i GET VECTOR AODRF=S
e8na5d44
18 6a11ed4  GOASTel TET 2(k1> i CLERR RAD DONF RTT
QARAR
il @e81i1va  easoil CLF CR1> i CLERF RDICSE
12 @117 SCOFE i DECLARE LOCOF POINT
S oEe1iv4 165211 INCE (R1> i SET ACSD DONE EIT
14 83147 B1=Z700 M EHDELAY, RO ;i WRIT FOR AASD DOMF
RaS4g s
15 A81262 677001 1% SOE FRa. 18
s Re126d 1Gm 11 TSTE (Ri2x i IS BIT SET™
ToRRlzes 188462 _ emMl 2% i YES - SHEIF ERFOR
. :* . bbb B b 1 B R R B B ot o PR 2 R R A R R e P PP R T P S
15 H
4 ; ERROR CODE 7 - ASD DONE EBIT NOT SET
ﬁi ; Ao b b o o o s e s s o o o s s o o o o o e o e s o o s o o o A s o o
24 H
S5 an121G ErRFEOR ra i REFORT FRROR
25 ARl gaRder BR e 5 CANT CONTINLE
o8 BE1z14 o% SCOFE ; DECLARE LNNAF POINT
29 BE1216  @ASTEL TST 2CR1) i RERD RDDEFR
araEEs
3 aRizs: 1857141 TSTE (R1> ; DONE EBIT CLERR?
21 891224 166082 BFL ¢ 3 ; YES - SKIF ERFOR
z2 ;
== i deklehbeokobobobokofoko ke bk ok ok bl b skl bbb e b b ok b ok b b b b ek bbb b bbb b o
wd ;
=5 i ERFOR CODE 16 - A/D DONE BIT NOT CLERRED
e i RAFTER H/D DRTA WARZ RERD
A ;
28 3 bbbk ok bbb ol ob: o ok s b b e e v ol o o s b o o o o s e b o o o o b b b ol A o b b i o
=9 ; .
HA AR12zE - ERROR 14 i REFORT ERRCR
41 BR1226 Bang4Sl EF = 3 i CAN‘T CONTINUE
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TEST S:

M=

Oo~NO NhW

XY
0

11
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1=
14
1%
ie
i&
15
2a

N
U o

Py
L
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TST-11 MODULE
A/0 DONE BIT AND INTERRUPT

801232
eal1z2z4

1246
80124
vo1256

01254
001256
001260

ea1z2€4
fal1zee

pal1z2vz
eo1zv

aa1z7ve

aa1zad

Ba1z31a
gaiziz

eoizie
BE1z2a

aalizzz

} ae1zz4

28500
812704
000240

o101z
Blo4é:
paaanz

185211
81zveo
8aB54£
avrvenl
Bszvil
aaaian
1648z
apaz40
165404

aaad24

ana41=

MA

e 3

4%

e e W s %o e e e

CRO VvBZx. eE 31-AUG-79 B2:27:32 PAGE 1Xx

CLE [ = ; PREFARE STATLIS WNRDS
Mo #FFR7, R4
RELMOY #5%. FB ; GET ISk ADDRESES
Mo R, CR22 ; STORE
Mo Fd. 2RZD i STORE STATUZ TOO
SCOFE - ; DECLARE LOOF FOINT
INCE (Rl ;i SET A/C0C DOME
Moy EHDELAY. FO i WAIT FOR DONE
SOE Ra. 4%
Bl #1080, (RE1> ; EMNAEBLE IMTERRLIFTZE
MTFS R ; EMAELE CFU INTERRUFT=
HOF i STALL TIME
MTFS R4 i TURM OFF CFU
e o b o o s o o e o o s o b ol s o o o o b o s o b o e e o b o bbb bk b b b b A b b b b
EFRFROF CODE 141 - MO INTERRUFT OM AR-[ DOME
FPURTETTRNURTRVIIY OV PRV SRR CIVEPT TRy o0% TP 00 T0Y o8 P TP AP TP R R PR I R B R IR S o B 2 i e R S S D

ERFOR 11 ; REFOFRT EREOFR
EF =3 3 i CAMNT CONTINUE
AL #4. SF i ADLJUST STACHE
SCOFE ; DECLARRE LOOF FOIMT
TST 20k ; RERD ADDEE
TSTE (R i A/ DOME CLERE™
eFL 2% 2 i YES —- ERIT
o b o b e o e s o s o s o e o b s o s o o o b ol o s ot s s oo o she ok ok koo bbb s bbbk b

ERROR CODE 12 - A/D DONE BIT NOT CLERRED
AFTER A/D DATH WAZ REALD

ERROR iz i
BF =1 3 ;

REFORT ERROFR
CAN“T CONTINUE



0} :Pe@ .TST-11 MODULE
A/D DONE BIT AND INTERRUPT

T

=T 5

AN

LA I S PV

00N Mm

16
11
iz
iz
14
15
1e
ig
18

2@
21
2z

2%

X rD
5L

[

LN
W =)y

W PP
Q v

W W
(S

ea132¢
a01336

Bo13=24
BOLZZE
BA1z40

031344
00134€
801356

01352
aE1=54

B01z66
0a1z62
an1xe4
Ba1ZEs

ea137e

ea1372
651374
081376
061460
e61402

081466

8814412
661414

8Bs7el
evanaz
66S011
oa5211
@1z27on
e0a54¢
or7ent
0asv11
166601

8asvel
aoaons
aasa11
BasSan6
165211
aas2en
1057141
180275
(a]e Toedr o)
Beezan
O8Ez00
B1eGz=7
a8a5S4c
aas5761
zele s ey
8856411

MA

6%

e 2

S%¥ .

CRO vex. eE

SCOPE
TST

CLF
INC
Mo

SOoe
TST
EFL

eobbobobiob bbb e o s ob b b b o oo Fbiobbbobobob o b b b o b et ot o Aubdd it

21-AUG-7S @x:27

2C(R1)

CR1>
CR1G
CHDELAY, RO

RE, 7%

CR1>
&%

132 PAGE 14

CLEAF DOME

.-~

i CLERF ADCSE
i START COMVERSION
i WRIT =~

i ERROR EIT SET?
5 MO - EAIT

ERROR CODE 43 - ERROF EIT SET AFTEFR NOEMAL
A< TRIGGERIMNG SEQUENCE

ERROF
TST

CLF
CLE
IMNCE
INC
TETE
BFL
AL
ASL
RSL
Mo

TST

CLR
EXIT

1z
2CR1D

(R1>

R

CR1>

=5}

(R1>

=k 3

2 E]

R&

rRE

R@. GHDELAY

2CR1>

(R1>

5 REFPORT ERFOR

i CLERR DOME

START CONYERSION
EUMF COUNTER
WRIT FOR DOME

e % e W

5 FORM NEW DELAY

i STORE NEW DELAY

i CLERR DONE

DECLARE LOGOF FOINT

IMITIARLIZE COUMNTER
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TST-11 MODULE
ERROR BIT AND

@0141¢6
pa1422
pa1426
@a14%

@145

T BE1440

@a1443
aa1d44

aa1d4e
aR14568

BE1452
81454
BR1458

014£2
BiEa14e4d
Ba14EE
001476

ap147vz
Ba147v4

Q13701
o ool e
Q1z7az
enasdd

aasa1l
BaSsvi1

106aaz

185241
B1=7oE
Boa54s
o gt ich |
165211
BasT14
168482

Ban4za

MACRO V63. 8B
INTERRUFT

. SBTTL

31-RUG-79 BX:27:32 PAGE 1%

TEST €: ERROR EBIT AND INTERRUFT

THIS TEST VERIFIES THAT THE ERROF EIT CAM BE SET
PROFERLY AMNL: THAT THE ERF IMNT EME BIT FUNCTTOMS

CORRECTLY.

TESTE:  mMovw

]
]
4
i

e e we e we % e.

My

GHERSE. R1

GHVYECTOR. R2

GET ADDRESZ

GET VECTOR ADDRESS

AL #4. B2 i ALJUST VECTOR
TST 2CR1D i CLEAR A-SD DOME BIT
SCOPE ;i DECLARRE LOOF POINT
CLE CR1s i CLERR ADLCSFE
TET CR1a i ERROR CLEART
BFL i% i YES - SKIF ERROR
shoobb bbb b b s o s o B2 30 P P R R TR SR R e e R R R O P T A oqA
ERFOFR CODE 44 — ERROR BIT NOT CLEAFR
L 2 P ey PR R P P R P Y B2 I 2 S P SR e S R e g bt 4
ERFROF: 14 ;i REFORT EFRGE
EF oF i CAN‘T CONTIMUE
SCOFE i DECLARE LOGF POTNT
INCE R i SET RS DOME BIT
MO EH#DELRAY. R& i WAIT FOR AT DOME
SOE Ra. 2¢
INCE (R i SET ERROR EIT
TST CR1> i IS BIT SET?
BMI K4 2 i YES - SKIF ERROR
****************#2#:#:******#:**:#****#1#-'*******#-‘4-#-#‘**&#-
ERROR CODE 15 - ERROR EBIT NOT SET
*******#*****#*******#*****’0:***#:**'4:**#**%v**'&-'&:ﬁ-éuf-#-*
ERFOF: 15 i REFORT EREOR
EF S¢ 5 CANST COMTINUE



i
DY iveld TST-11 MODULE MACRO VB2 oE 21-AUG-7S B2:27:32 PAGE 1€
TEST &: ERFOR EIT AND INTERRUFT

1 B0147VE  PASHET ¢ CLF R= ; PREFARE STATUS WORDS
2 aa1sen e1zved MOy #FFE7, kg
Benz4n
Z 0015064 FELMOV #4%, ko ;s GET ISF RDORESS
4 88151z oGid6is Moy R, (RED i STORE
5 BB1514 @164 MO R4, 2(R2> i STORE EBTATUS Trn
: aapeas
€ @8B1S260 SCOFE ' i DECLARE LOOF FOTHT
T ea1szz  aszvi1 BIS #4020, (R1D i ENRELE - INTERFRIIFTS
B4aEa0
& 89152 1m59az MTF= Rz i EMNARELE CFUI THTFRFIIFTS
o 1 b R iecd & B o T T et Y HIOF ; STALL TIME
18 9R15E2 1054849 MTF= Fd4 i TURM OFF P
ii i
_1__'__'_' H b 3 3 s o b o o i o o e Bt 2 b P B R ER R PR DY P2 3 2 R T ey oAb
1z ;
14 K ERFOR CODE 1€ - NO INTERRUFT ON ERROF
15 ;
16 59-"4:*!f’+t?+f#:-‘0:&1#1*****'4:*'4:‘4-‘4-*wba*#ni:#fv-W-#:*-******30:‘4:*)0:**##****34-3»#-
18 @8uiSzd . ERFOF: 1e i EEPORT ERROF
19 aB15Ze aandar EF 5% i CAMNCT CONTIMNUE
pef & i
21 RE1548  BSSTES 44 RO #4. SF i RDJUST STRCK
alalalsio
22 aR15494 _ SCOFE i DECLARE LOOF PAOINMT
22 BR1S4e @asSold CLF L S ) i CLERF ERFOR BIT
24 BR1SSe ARSTi141 TST CRE1 i CHECE BIT
2% BR1S52 160001 EFL S¥ ;i CLEAR - SKIF ERRNF
25 i
27 H ********={:#:***=+==+=**‘4141#:********:0:'4':**#:**#-‘4.&'l'-&:**#-**ﬁ:&-#-ﬁ-é:*
28 i
29 ; ERFOR CODE 417 - ERROR EIT NOT CLERF
za ;
x1 H *:**%:****f*#ﬁ?&5%:=+:$=é=#:#1%:%1%:3%:#******************ﬂ\:*********
22 i
ZZ 991554 ERROFR iv 5 REFORT ERROFR
24 i
25 691558 @ASTEL  Sf. TST 2¢R1> ;i CLEAFR DONE
BRaaRz
BB15€2 eanSaid CLF (k1> i CLERAR RDCSFK

INEN]
=~ M

Ba15e4 EXIT
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TET-14 MODULE
TEST 7: EMD OF LOGIC TESTS

ea1Ses

gRA157TE
aaicag
aaleBs
o Tah RN s
ea1e5

Be1704
aa1ves
eaai17ia
8e17v4¢

0217506

. 601754

api17vea

' @B17E4

g017es

8e17°72
601774

16z422
enav4s

g1zvel1
(o]0 QR Jeg
B1zvez
eEasSig
eanzas

163420

886747

842782
8Baz7v
81z7ea
asns14
84270a
17v4aa
850802
eBSvel
aneaaz
easa11
anaze7

MA

m

. e R R T T R Y

H

GE

CrRO Vaz oE 31-AUG-79 BX:27:22 PAGE 17

.SETTL TEST 7: END OF LOGIC TESTS

THIS TEST IS PRESENT TO INFORM THE TST-11 MONITOR
THART THERE ARE NO MORE ADDITIOMAL LOGIC TESTS

TO BE EXECUTED. WHEM THE "ALL" COMMAMD IS LISED.
THIS TEST WILL FORCE A RETURM TO THE CTIMMAND
LEVEL OF T&T-11 WHEW THE TEST SEGUENCEFR REACHFS
THIS TEST

STV ESCAFE

. SETTL CALIBRATION IMITIALIZATION

THIS ROUTINE PERFORMS INITIARLIZATION FUNCTIONS
FOF SOME OF THE CALIEBRFATION TESTS.

TCH: PRINT <CHANMEL? = i OUTFUT PROMPT

GETOCT ‘ i GET WRLLE

BCS 1% i CR AT ENMD = CONT.
FRIMNTC  <ENTER AM OCTAL CHAMMEL ADDRESS. -
EF GETCH i TRY AGHIM

Moy B#HERZE. F1 ; GET RODRESS

(QInkY EBHOLTACC, R2 i GET VALUE

SWAE r2 i ROJIUST

FRINT <MODE BITST > i DUTRUT FPROMPT
GETOCT i GET WYALUE

BCS % 2 i CR AT END - CONT.
PRINTC <ENTER AM OCTAL BYTE WALUE. >

BR 2% B

EIC #3777, RZ i CLERE LOW BYTE. RZ
MO @H#HODTARCC, RGO i GET VRLUE

BIC #177400. R6 ; CLEAR HIGH ENTE. R&
RDD rRa. Rz 5 ADRD IM MODE EYTE
TET 2CR1> ; CLERFR DOME

CLF (R ; CLEARFR EORRD
FETURM



o~

—
I

-

£ bopotad

TET-11 MODULE
Y ASD DATH
1
4
£ BB1VPE  vleian
: aaaeas
v oaazeas
£ Bezend  aes5711
S eazene 100015
0 BRzZele 112706
BaR1LHS
aaze14
aazale B42711
45055
Qazazz  aaszzv
ol brpe oy
GEZBZE BESTE7T
15155 Lpjed
BRZOZZ  @e1A0z
Bazez4 @1Z7ET
RSz s
ST b v o SR e, T e e
eaza44
BEZREE  BR4ATET
: CA7747¢
2 eazevs
aa2674 42702
1462683
Baz1066  azzvas
Baa0ea
1 BBzi164 BR10G2
L BRZ21i0s aszrvez
860661
8621412 442764
838618
aB211¢
S 88z126 616214
- BEZAZ22 165714
T eaziz24  18aZTE
P BBZAZ2E  BBR47TET
177644
D Aaaz1z:  105Z04
B aBZ134  apives
1 Aa21z6
2 e8z140  POATET

MACRO vOZx. ok

. SETTL

21-AUG-79 B2:27:22 PAGE 1%

DISFLAY A/D DATH

THIS ROUTINE TRKES THE DRTA FROM ADDEFR AND DISFLAYS
IT FOR THE USER AS A 1€ BIT OCTAL YALLIE

DISFLY: MOv

OCT1E

TST
BFL
MOWVE

TTYOUT

EIC

INC

TET

ENE
Moy

1%: FRETURM

2CR1. kA 3
CR1> ;
is ;
#°E. R j
#$40005, CR1L ;
BRERFCNT i
BHERFRCNT i
1% ;

#-1. EHERRCNT i

GET DATA

PRINT

ERROR BIT SET7
MO - RETURM
FRINT ‘E-

CLERFR EFFCFR BIT
INC. COUNT
OVERFLOH?

HO - SEIF
YEZ - FORCE VALUE

- SETTL TEST 10: AAD CALIERATION

i THIS TEST ACCEFTS A CHAMNNEL ADDRESS FROM THE USER
i AND DISFLAYS THE DATA FROM THAT CHANMNEL CONTIMNUDLS &

i

TEST18: PRINTC
CALL

KBEXIT

BIC
BIT

ENE
BIS

i%: MOVE

CRLF
2% MO
kS 3 TSTE

EBFL

CALL

DECE
EBEQ
TARE
ER

<A/’D CALIBRATION:

GETCH 7 i
#140262. B2 H
#E0, B2 H
i% H
#1. R2 H
#108, R4 3
R, CR1> ;
CR1> ;
¥ 2

DISFLY

F':4 .
it ;
2% B

GET CHAMNNEL RDDRESS

SET UF KEYEORRD
CLEAR SOME BITS

EXTERNAL?

YESZ - NO START EBIT
SET STRRT BIT

LINE COUNTER
START CONWERSTON
WRIT FOR DONE
LISPFLAY DATH

LINE OVER™
YES - NEW LINF

MEXT COMWERSIOMN



IT2PEln  TST-14 MOLULE MACRO Vv@Z2. BB U -AUG-7S B2:27:32 PAGE 19
EST 11: RS INFUT CHANNEL SCAN

i .SETTL  TEST 41 ARAD INFPUT CHAMMEL SCAM
= i THIS TEST SCAMNS THE INFUT CHAMNELS WHILFE
4 ; DISPLAYING THE RAD DATA OM THE TERMIMAL
(3 i ”
T an214z _ TEST11: PRINTC <AAD INFUT CHANMEL SCRM:
2 aaz2ir4 KEBEXIT i SET UF KEWEDARD
Q9 9azZ17eé G1zZva1 Moy @H#ERSE. R4 ; GET ADLDRESS
Baasg >
13 @azzez 6OSTel TST k1L i CLERFR DOME
g Tt e
Ba%E1d CLE CR1D ; CLERAFR CSF
RRSHAZ CLE Rz i INIT. CHAMHEL COLINT
1% CRLF
11278z MOVE #16. R ; LIME COUMTEFR
nlaloioh RG] )
1% a8 PRINT LCH= i DISPLAY ADDRESS
18 ARZZ2e  @182818 Mo R, Fa
17 Qiz2z=E ocTs
12 BEz2Z2 ed1azaa Mo R FA i GET CHAMMEL RLOORFSS
19 aaz2=Z4 aanzen SHAE = i PUT IN HIGH EYTE
SE GESSES B1eatl My R, (R1s i SET UFP CHAMMEL
24 eEzz24n 4952411 2% INCE CR1n i TRIGGER COMVERTER
22 Bpz24z 185711 EZf TSTE (R1D i WARIT FOR DOMNE
23 aBzz4d4d 16RETE BFL e 3
29 BEzzde TAE
25 B32250 88 CHLL DISFLY i DISPLAY DATH
i7
25 aR2254 10 DECE R= ; LINE DOME?
27 BEzZzZoe an EME 2% i WO = CONTINMUE
28 BERZZEed st INC kR i INC. CHAMNEL
29 e3z22ez2 41z CHFE @#SLRE+1, B2 i EMD OF RANGE?T
amas
2R aazz2es aE1zEs1 ENE i% i NO - CONMTINUE
Z1 @azzve  oasSoaz CLE Rz : 5 YES
X2 BRz2ve CRLF
ZE BRz2v4  aRav4e BE 1%
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TET-11 MODULE

Ba227¢6
082334
Bez336

0023242

BazZ49¢6
BR2Z56
BazzEse
aazz54
862258

BEZI6z
Be2I7e
AEZITE

anaxv4

aaz 406

: BRZ4EZ

6e2412
082414
aaz41¢€
86az425

662424
8az4za

0882432
002434

@1=z7e1
BeB542
BB5vEeL
elolnlals by
easaaz
A58z

1127644
zlulelslo

016266

11=7aa
BoBaSd

112766
elalalo I g)
az2vec
anea1a
001461
105264

1127ea
BeBBER
83279z
oBBE04
601401
185286

MACRO VBZX. @B
A/D INFUT GRINZCHANNEL SCAM

_'\.. e e W M. .,

EST1Z:

1%

2%

. SETTL

31-AUG-7S 82:27:32 PAGE 26

TEST 12: A/D INFUT GAINACHANMEL SCAN

THIS TEST SCANS THE INFUT CHAMMELS WHILE
CHAMGING THE GRIN OF THE COMNVERTEF. THE
RS DATH

TR IS DISPLAYEDR OH THE TERMINAL

FRINTLC
FEBEXIT
M ‘:' W

T=T

CLE

CLF
CLF
CRLF
MOYE:

FRINT
Mo
QcTsS
MOVE

TTYOUT
MOvE

EIT

EER
INCE
TTYOUT
MOVE

BIT
EBE®

INCE
TTYOUT

<ASD IMFUT
GHERSE. F1

20R1

DD~

MRS )
[

#7. R4

LCH=2
Rz, R&

#.,F2

#°8, Ra
#10. R=

2%
R

#°0. RA
#4, RZ

3%
RO

GAINACH

i

ANNEL SCAN
SET UF KEYEOARL

GET ADURESS

CLERR DONE

CLERF CSF

INIT. CHANMEL ©CoUnT
IMIT. GRINM

LINE COUNTEFR

DISFLAY ALDRESS

DISFLAY GARIN

GS1 SET?
NO - SKIF

CISFLAY BIT

GS8 SET?
NO - SKIF

DISPLAY BIT



- =]
Iy
N

ra

e

l

NI L WA

TST-11 MODULE
A/D INFUT GAIN/CHAMNNEL SCAM

AeZ43E
440
Bez44z
Qez444
ABZ44¢E
ea245a
eRz452
082454
ee245€¢

002462
6az454
BEZ4E6E
aaz47a
auz47v4

0az5neE

[ (U OO X
i oo
BB
| DU SR 8

P
DO I ]

e1mza0
BEOZHE
250203
810611
105211
165711
1GBE37E

ea47vEeT
17714
1a5=a4
alch Redrgs)

vEea541
aB1z2%
aasonz

e

,
[xx]

-
S
)

[l
D]

!

s]aluluichl

MACRO VBZ. 6E

4% :

St

MOy
SNAE
Bl
m C‘ l..'l
INCE
TSTE
BFL
TARE
CALL

DECE
EME
INC
RO

EIC
CHMFE
EME
CLF
CRLF
EF

. END

21-RUG-79 BZ:

R2, RGO
ke

FZ, RE&
ra. (Rl
(R13
CR12

S%

DISPLY

r4

4%

Fe

#4,. F=
#1P77EZ. R
EHSWF+1, RZ

is
Rz

i¢

2

v

L S R S

.32 PAGE 21

GET CHANMEL ADLDRESS
FUT IN HIGH EYTE
SET GAIN BITS

SET UF CHAMMEL
TRIGGEFR COMYERTEFR
WARIT FaR DOME

DISPLAY DATH
LINE DOME™

MO — COMTINUE
INC. CHAMMEL
INCREMENT GAIM
CLEAR EXTRA EITS
EMND OF RAMGE™

NO - COMTINUE
YES



D{:?6B TST-11 MODULE MACRO VBZ. eE 31-AUG-79 BX:27:22 PAGE 21-1
SYMEOL TRELE

Ei:E = 8eAsS42 ERRMLIM= @RS SHR = AOnS46
EFf/E = geaool . FF = 806614 TEST1 BRRE4 R e ]ahe
BITL = eaons:z v GETCH B8a1570FR 8oz TEST1i0 0602044F Bas
EY 16 = oazead HLTERFR= eao6n4 TEST14 @6zi4cF Aoz
BEf 11 = Q64005 INHERR= @Boisa TESTiZz @OZZTVER Baz
BIT1iZ2 = 816066 INIT BaR1A4F aaz TESTZ 151517 e ed S %] G Py
ERT1iZ = OzOB60 B - INITéEZ oeaoas4qr aaz TESTZ= 801614k aas
Bi'14 = @486036 INITE4 @aOGTAR 6oz TESTY Be1aEe2R anz
BlIT1S = 4100600 12762 = @ABASqRG aaz TESTS aa1154r @ @6z
EiTe = @204 I2VE4 = BOEOBTRRG asz TESTE 8e1416F Gz
ERZE = 00H01e LF = ARAR1Z TEST? AA1SERR anz
Ix 4 = @GREazZe LFERF = @poans TPE (5 lalgleie gl aas
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Gi bal Va;”’ Global
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+I1,LCL,REL,CON)
START 001000

(R'.,"l' I ’ LCL' REL ,CON
DIRECT 007434

(RW,I,LCL,REL,CON)
T2765 007474 12765

-~

Transfer address = 001000, High limit = 011730

vaiue

007544
2540.
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000000

..\.N.“Q..O““QQ‘.‘Q.N“QC..Q.“\QQ.“\Q‘.QQ‘.M%.‘Q.\.&I

.LIST T
«ENABL LC
+TITLE DT2765 TST-11 module
«IDENT /V01.02/
«PSECT DT2765
«NLIST BIN

-

e o

WO W W0 %9 we we

+SBTTL General Information

Copyright (C) 1979, Data Translation Incorporated. All
rights reserved.No part of this program or publication
may be reproduced without the prior written permission
of Data Translation Incorporated, 4 Strathmore Poad,
Natick, HMass. 01760.

The information in this document is subject to change
without notice and should not be construed as a
commitment by Data Translation Incorporated.

Data Translation cannot assume any responsibility for
the use of any portion of this software for other than
its intended diagnostic purpose in calibrating and
testing Data Translation manufactured analoc and
digital interface boards.

Version 01-02

Phillip Martinez 19-Apr-79
Edvin Kroeker 6-Jan-79
Phillip Martinez 16~Aug-79

This program module contains routines to test and
calibrate DTI DT2765 series analog interface systenms
for the LSI-11. A conplete listing of the models
tested by this code module will be found on the
following pages. This module is designed to operate
under TST-11 supervision.
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“ITUSRAL INFORMATION

The differences between V01-01 and V01-02
are as follows.
l). test 7 nov supports even and odd ~
mux addresses.
2) . general cleanup of various small
inconsistent coding sequences.
«LIST BIN

OO ULD WN
“e %6 %o %o %o “e “e we
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TEST PARARMETER BLOCK (TPB)

1 .SBTTL. Test Parameter Block (TDPFR)
2 H
3 ¢ Test-11l Declaration
4 .
5 ' LICALL TE712
6 000000 TST11 -
7 H
8 ;
9 ¢ Additional parameters used by this diagnostic
10 H '
11 H
12 00054¢ DELAY =546 i A/D delay count storege
13 H
12 000522 ERRCMT =522 ; error counter
15 :
15 :
17 ¢+ Test Parameter Block
4] H
10 «NLIST BIN
20 H
21 000000 <TPR: .17JORD PARAL: ; address of parameter
22 7 print-out routine
23 000002 «BYTE 377 : reserved
24 000003 .BYTE 11 ; # of tests
")5 H
2¢ i Test Address Table for use by TST-11
27 :
28 000002 «TORD TEST1,PPR7
29 020010 «1JORD TEST2,PFR7
30 000014 .WORD TEST3,PR7
31 000020 +VOPRD TEST4 ,PR7
32 00ND24 JORD TESTS5,PR7
33 000030 +WORD TEST6,PR7
34 000024 .WORD TEST7,0
35 000040 - . JORD TEST10,0
36 000044 .WJORD TEST11,0
37 H

w
(2]

.LIST BIN
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wm Lo VAR SR )

DWW O~

12

13

14

15

TST-11 MODULE
INITIALIZATION

000050

000056

000064
000134
000125
000140

000144
000146

000152

000170

012737
000010
000540
012737

- 051010

000546

103352
105737
000514
001747
113737
000514
000541
012737
177000
000542
012737
000130
000544
000207

MACRO V03.0B

“-e “eo

INITG5:

’
INIT:

«SBTTL

Hov

110V

PRINT
GETOCT
BCC
TSTB
BED
MOVE
nov
HOV

RETURN

16-AUG-79 14:03:44 PAGE 4

Initializzation

#BIT3,Q#SIR H

$#21000., @4DELAY ;

<# of A/D input channels (in oct

INIT
830DTACC

e Ne ~o

INIT H
@#ODTACC, @£ ST'R+1

#177000,@&BLSE

£130,@2VECTOR ;

-

isolated module

big.delay

cl)
get octzl innut
no CP - asir again
zero?

ask again

set defzult address
set defzult vector

all dene
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IMITIALIZATION

+SBTTL Display Parameters

1
2
3 H
4 H This routine displays the current settinc
5 : of 'BASE' and 'VECTOR' on the system console
é : terminal. -
7 ;
8 000172 . PARMAN: PRINT <Ease address = >
9 000216 013700 1oV @#BASE, RO ; get base address
000542 .
10 000222 OCT16 ; display
11 000224 CRLF
12 000226 PRINT <Vector address = >
13 000252 013700 Hov @2VECTOR, RO ; cet vector eddre
000544
14 €C0256 OCT16 ; display
15 000260 CRLF
16 000252 000207 RETURN : 211 done
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ERROR REPORTERS

1 .SBTTI, Error reporters
2 ;
3 :
4 : This routine provides error reporting for bus
5 ; time-out errors (no BRPLY from interface).
6 ; -
7 000264 MORPLY: PRINT <{1’o BRPLY when accessing location >
8 000330 010100 1OV Rl,R0O
9 000332 OCT16 ; display addrecs
10 000334 CBLF o
11 000336 000207 RETURH : done
12 H
13 :
14 : This routine provides error reporting for register
15 : bit errors (one or more incorrect bits in a reaizter).
16 H
17 000340 REG: PPINTC <Register Error>
18 000362 PRINT <Address: >
12 000376 PUSH RO : save RC
20 000400 010100 MOV R1,RC ; aget address
21 000402 OCT16
22 000404 CRLF
23 000406 PRINT <Expected:>
24 000422 010200 MoV R2,R0 ; cet expected valus
25 000424 OCT16 ; display
26 000426 CRLF
27 000430 PRINT <Found: >
22 000444 011600 3 {0}V (sP),RO ; get bad bits
29 000446 074200 ¥OR r2,R0 ; generate snapshot
30 000450 OCT15 ; display
31 000452 CRLF ; formatting
32 000454 PRINT <Bits: >
33 000470 POP RO ; get error bits
34 000472 OCT16 : display
35 000474 CRLF
36 000476 000207 RETURN : done
37 :
38 ; This routine provides for house keeping upon
39 : leaving a routine.
40 ;
41 000500 013700 WAIT: 1oV @#DELAY,RO
000546
42 000504 077001 18§: sOB RO,18
43 000506 005761 TST 2(R1)
000002

44 000512 000207 RETURN
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MODEL TESTING INFORMATION

1 -SBTTL Model testing information

2 «NLIST BIN

3 :

4 ; This code module contzins the routines necessary

5 i to test the following DTI interface models:

6 H : =

7 .3

8 :

9 H o
10 : DT2765 1Isolated wide range input
11 ;

12 I2765 ==INIT65

13 T2765 ==TPR

14 :

15 «LIST BIN

16 H

17 H

18 i Software switch register bit reservations
19 :

20 ; bits 13-8: * of B/D chennels

21 ; bit 6: DT5710 A/D module present
22 ; bit 5: DT5701 A/P module present
23 ; bit 4: DT5702 A/D module present
24 ; bit 3: DT5703 A/D module present
25, ; bits 2-0: reserved
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LOGIC TESTS

1 +SBTTL Logic Tests
g +SBTTL Test 1: BRPLY from all registerc
’
4 ; This test verifies that the interface syster respondc
5 ¢ with a bus reply signal during a bus DATIC bus cycle.
6 : All registers available on the board@ are chcchked.
7 :
8 ' ;
9 000514 010602 TEST1: MOV SP,R2 ; save SP
10 000516 REL!IIOYV #3$,P0 ; set up trep to ¢
11 000524 010037 Hov RO, @44
000004
12 000530 013701 2S: Hov @4B2SE,R1 ; get address
000542
13 000534 SCOPE ; declare loop point
14 000536 195011 CLIB . (R1) ; DATIO bus cycle
15 000540 062701 ADD #2,R1 ; next register
000002
16 000544 SCOPE ; declare loop noint
17 000545 005011 v CLR (R1) : DLTIC bus cycle
18 000550 004767 CALL WAIT
177724
19 000554 EXIT
20 : )
21 : kkkhkhkkdbhhkhkhdhddhhkkhdhdhhhhhhhdbhkkrdkhkhksddhhkhddkkdrd
22 H
23 ; Error Code 1 - Bus timeout
24 ;
25 ; khhkkkhkhhhkhkhkhkhhkhkhkhkhdhhhhhhhkhhhdhhdhhkhhhhhkhhhdrdkhkkd
26 ;
27 000556 011603 3S: 1ov (¢?) ,R3 ; get offending PC
28 000560 010206 Mov R2,SP : restore stzci
22 000562 ERROR 1,M0RPLY ; report errcr
’

30 000566 000113 Jip (R3) continue tes
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TEST 2: CHECK ADCSR BITS

1l «SBTTL Test 2: check ADCSR bits
2 H
3 2. ¢ This test checks most of the bits in ADCSR.
4 ; Bits are checked for both set and reset capzbility,
5 3 Bits that are NOT checked are the A/D DOME bit
6 s and the ERROR bit (both checked in ether teste).
7 T ; , .
8 000570 013701 TEST2: MOV #BASE,R1 s get address
000542 .
9 000574 005002 cLn P2 : init test regq.
10 000576 012703 MOV #40,R3 ;s set # of stetes
000040
11 000602 SCOPE s declare loop point
12 000604 110211 1s: Move R2,(R1) ;s set bits
13 000606 011100 Mov (R1) ,RO : get bits
- 14 000610 g;;zgo BIC $177600,R0 ; ignore high byte
15 000614 074200 XOR R2,R0 ; test bits
ig 000616 001402 BEQ 2% ; no error - skip
18 ; 222222222 222222222 X2 XXX X222 XXX
19 :
20 H Error Code 2 - bit error, ADCSR
21 H bits 0-6
22 H
23 : RERRERRRRRRRRRRRRRR R AR AR SRR AR AR A A ARk kv h ek hkd
24 :
. 25.000620 .. - . --ERROR ' .2,REG ;s report error
26 000624 062702 2$: . 'ADD ° " #4,R2 ; next state
, 000004 _ .
‘27 000630 . 077313 ) SOB - R3,1$ s loop until done
28 000632 005002 CLR R2 ; init test regq.
29 000634 012703 MOV #200,R3 ; set # of states
000200
30 000640 SCOPE ¢ declare loop point
31 000642 010211 4s: MoV R2,(R1) ;s set bits
32 000644 011100 MOV (R1) ,RO ; get bits
33 000646 042700 BIC ¢100377,R0 ; ignore low byte
100377
34 000652 074200 XOR R2,R0 ; test bits
35 000654 001402 BEQ 5¢ $ no error - skip
36 .
37 : AR R E R R R R R R R AR R AR R AR R A AR AR TR R AR h Rk kk ok
38 H
39 ; Error Code 3 - bit error, ADCSR
40 ; bits 8-14
41 H '
‘2 : (I ZTYITITIEIZE IS ZISS SRR ZS IS SIS 222222422 2 %3
43 H
44 000656 ERROR 3/+REG § report error
45 000662 062702 5S§: ADD £400,R2 ; next state
000400
46 000666 077313 SOB R3,4$ ; loop until done
47 000670 004767 CALL WAIT ’
177604

48 000674 EXIT
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TEST 3: BINITL ACTION

1 .SBTTL Test 3: RINITL action
2 H
3 & ; This test verifies that the BINITL signal clears
4 ; the proper ADCSR bits.
5 ;
6 H -
7 000676 013701 TEST3: MOV @¢BASE,Rl ; get address
. 000542
e 000702 012711 MOV 440100, (R1) ;s set bits
040100 .
9 000706 013700 MOV @2DELAY, RO ; wait for A/D DONE
000546
10 000712 077001 2S: SOB RO,2$
11 000714 052711 BIS $0,(R1) s set error bit
, 000000
12 000720 005002 CLR R2 ;s clr test reg.
13 000722 SCOPE ; declare 1gop point
14 000724 000005 RESET s issue BINITL
15 000726 011100 MOV (R1) ,RO ; aget bits
16 000730 042700 BIC $37476,R0 ; ignore some bits
037476
17 000734 074200 XOR R2,R0 ; test bits
18 000736 001402 BEQ 3s : OK -.skip error
19 3
20 ; *****'k****t***************************************
21 H
22 ; Error Code 4 - proper bit(s) not cleared
23 ; by BINITL
24 H
25 ; *************t***i********************************
26 H
27 000740 ERROR 4 ,REG § report error
28 ;
29 000744 004767 3§: CALL WAIT ; all cdone
177530 :

30 000750 EXIT
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TST-11 MODULE

BYTE OPERATION

000752

000756
000760
000762
000764

000770

000772

000776
001000

001002

001006
001010
001012
001014
001016

001022

001026

001032
001034

001036
001042
001046

013701

- 000542

105011
005002

112711
177777
011100
042700
100377

074200
001402

105011
005002
005201

112711
177777
016100
177777
042700
177600
074200
001402

004767
177432

MACRO V03,.0B
OF ADCSR

+SBTTL Test 4:

H
H
i
i
i
TEST4: MOV

CLRB
CLR
SCOPE
HOVE

MOV
BIC

XOR
BEQ

WE MO NG We We e “e “o

ERROR

Pt we
<
L 1)

CLEB
CLR
INC
SCOPE
{OVE

Hov
BIC

XOR
BEQ

Ve WO NE W WO " %N N0

EPROR
H
28: CALL
EXIT

16-AUG~-79 14:03:44 PAGE 11

@#BASE,R1

(R1)
R2

$#-1,(R1)

(R1) ,RC
£100377,R0

R2,R0
1s

-0

- W e “Ne we o

“e we

byte operation of ADCSR

This test verifies high and low byte operations
involving the ADCSR.

get“address

clear ADCSD
init. test recister
declare loop point
set R/ bits

get ADCSE as word
ignore low byte

test bits
ok - skip error

khkkdkhhhhkhkhkhkhhhdhhdhhhhhkhkhdhhhhhddddbdddddbddddtr

Error Code 5 - high byte loaded during

a low byte operation

5,REG

(R1)

R2

Rl
#-1,(R1)
“l(Rl)'RO
#177600,R0

R2,R0
28

N WO N9 W9 N ~e

~e

«s we

khkdkhhkhhkhkkhkhkhhdkdhhhhhhhhhhhkhhhkhhhhhkhhkhkhkdddhhhdhhk

report error

clear ADCSPR
init. test register
point to high byte
declare loop point
set R/V bits

get ADCSR as worc
ignore hich byte

test bits
ok - skip error

khkhhkhhhkhkhkhhkhhhkhhhhhkhkhdhhhhhhkhkhhkhhhhhkhkdrdhhhhkhkhdkkkhkd

Error Code 6 - low byte loaded during

a high byte operation

6 ,REG

WAIT

.
’

khhkhkhkhkhhhkhkhhhkhhhkhhhhkdhhkdhhdhhhhhhhhhhkhhkhhkhhhkhhhk

report error
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TEST 5:

OO WN =

TST-11 MODULE
A/D DONE BIT AND INTERRUPT

001050

001054
001060
001064
001066
001070
001074
001100

001102
001104

001106
0C1110

» 001112

001114

001120
001122

001124
001126

- 013701

000542
013702
000544
005761
000002
005011

052711
000000
013700
000546
077001
105711
100402

000457

005761
000002
105711
100002

000450

MACRO V03.0B

[
"
(1]

VG NP N e W we W

N ~e

WO We Ve Ve Ne N “o o

«SBTTL Test 5:

16-AUG-79 14:03:44 PAGE 12

A/D DONE bit and interrupt

This test verifies that the A/D DOME bit can
be set properly and that the INT ENB bit

functions proverly.

EST5: MOV

MOV
TST
CLR
SCOPE
BIS
MOV
SOB

TSTB
BHMI

@#BASE,R1

@4#VECTOR,R2

2(R1)
(R1)

£0,(R1)
@4DELAY,RC

RO,18

(R1)
2%

-e -e

-~ wme weo ~e

-

we we

get address

get ‘vector addresc
clear A/D DOI'E bit
clear ADCSR
declare loop point
set A/D DONE bit
wait for A/D DONE

is bit set?
yes - skip error

khdkhkhkhhkhkhkhkhhhhhhhkrhkhhhdhhhhhhdhhkhhhhhkhhkhhkrkhkd

Error Code 7 - /D DONE bit not set

khkkkhkdhhhkhhhkkkhhkhhhddhhhhkhhhhhhhhhhdbhkhhrhkhkkrhhhkks

ERROR
BR

SCOPE
TST

TSTB
BPL

7
g$

2(R1)

(R1)
38

- W

«e wo

«e W

report error
can't continue

declare loop point
read ADDEBR

done bit clear?
yes - skip error

khkkkkhhkhhhhkhhhhkhhhhkhhhhdkhhhkkhhhhhhhhkhhhhhhhhhhkdhhkk

Error Code 10 - A/D DONE bit not cleared
after A/D data was read

khhkhkhkhkhhkhhdhdhhhhhhhhkhkhkhhhhhhhhhhhkhhkhhkhkhkhbhhkdkkkdkkk

ERROR
BR

10
8¢

«e wo

report error
can't continue
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TEST 5: A/D DONE BIT AND INTERRUPT

1 001130 005003 3S§: CLR R3 ; Prepare status wvords
2 001132 012704 MOV #PR7,R4
000340
3 001136 RELMOV #5$,R0 s+ get ISR addresc
4 01144 010012 MoV RO, (R2) ; store
5 001146 010462 MOV R4,2(R2) ; store status too
. ..000002
6 001152 SCOPE" ; declare loon point
7 001154 005011 CLR (R1) ; set A/D DOIE
8 001156 013700 MOV @#DELAY, R0 ; wait for DOME
000546
9 001162 077001 4s: SOB RO,4S$
10 001164 152711 RISB #$100,(R1) ; enable interruptc
000100
11 001170 106403 NTPS R3 i enable CPU interrupts
12 001172 000240 NOP : stall time
%3 001174 106404 MTPS R4 ;s turn off CPU
4 .
15 ; *********************************************t****
16 :
17 : Error Code 11 - no interrupt on A/C DOIE
18 7 :
19 ; **************************************************
20 ;
21. 001176 ERROR 11 ¢ report error
22 001200 000423 BR 8$ ; can't continue
23 H
24 001202 062706 55: ADD #4,5p ; adjust stack
000004
25 001206 SCOPE ; declare loop point
26 001210 005761 TST 2(R1) ; read ADDBR
000002
27 001214 105711 TSTB (R1) ; A/D DONE clear?
28 001216 100002 BPL 6$ : yes - exit
29 H
30 ; A AR R Ly Y Y Y Y X R R R R I,
31 ;
32 : Error Code 12 - A/D DONE bit not cleared
33 ; after A/D data was read
34 :
35 ; kkdkhkhhkhkhhkkhkhhhrhhhhhkhhhhhhhhkthdhhdhhhhhhhkhhkkdkkd
36 H ‘
37 001220 ERROR 12 report error

e “e

38 001222 000412 BR 8$ can't continue
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TEST 5: A/D DONE BIT AND INTERRUPT

1 001224 68: SCOPE ; declare loop point
2 001226 005761 TST 2(R1) ; clear DOLE
000002
3 001232 005011 CLR (R1) ; Clear ADCSR
4 001234 013700 MOV @4#DELAY, RO ; wait
000546 _
5 001240 077001 7s: SOB RO,7$
6 001242 005711 TST (R1) ; error bit set?
7 001244 100001 BPL es : no - exit
8 : .
9 ; khkhhkkhhkhkkhkhhkhkhhhkhhhhhhhhhhhhdthkhkhhhkhhhhhhhhhkhhhddhk
10 ;
11 H Error Code 13 - Crror bit set after nornal
12 ; A/D triggering sequence
13 ;
14 H khkkhkkhkkhkhhkhhhkhkhkhkhhdhhhdhhhhhkhkhkhhdhhhrhhhkhkkhkkkkdkkrkk
15 ;
16 001246 ERROR 13 ; report error
17 :
18 001250 005761 8S: TST 2(R1) : Clear DONE
000002
19 001254 005011 CLD (R1)
20 001256 004767 CMALL WAIT
177216

21 001262 EXIT
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END OF LOGIC TESTS

TEST 6:

yw
HOWOO AU & WK

bt bt e
AUTS WY

=
w o~

(o)

NN
W N -

NN
U

N
~

WWWWWW NN
VWO WO

w W
~N o
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001264

001266
001302
001304
001306
001350

001352
001356
001362
001364
001402
001404
001406
001444
001446
001452
001456

001462
001464

001470
001472
001474
001476

001502

103422
000746

013701
000542
013702
000514
000302

103420

1000747

042702
000377
013700
000514
042700
177400
060002
005761

000002
005011

105711
100376
005761
000002
000207

MACRO V03.0B

E

)]

TG:

W W8 1] %o e “e e we We v we we

G) S° “e wo we we

ETCH:

= wo
w
.o

28:

W =
"
(1)

4S:
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«SBTTL Test 6: End of loagic tests

ESCAPE

+SBTTI. Calibration initiali

1
e A Ly - e A e Wi debid e Cid a

PRINT <Channel? >
GETOCT

BCS 1s

PRINT <Enter an octal
BR GETCH

Hov #BASE,R1

HOovV @#0ODTACC,R2
SUIAR R2

PRINT <Mode bits? >
GETOCT

BCS 3s

PRINTC <Enter an octal
BR 28

BIC £377,R2
MOV *ODTACC, RO
BIC £177400,R0
ADD RO,R2

TST 2(R1)

CLR (R1)

TSTB (R1)

BPL 4s

TST 2(R1)

RETURN

.
’
°
’
.
’

Cc

e “e

-e

O ve wo e =

-e e

«-e we

-e

This test is present to inform the TST-11 monitor
that there are no more additional logic testc

to be executed. When the "ALL" command is uszegd,
this test will force a return to the command
level of TST-11 when the test sequencer reachecs
this test.

.
zat

This routine performs initialization functions
for some of the calibration tests.

output prompt
get value

CR &t end - cont.
hannel address.>
try again

get address

get value

adjust

output prompt

get value

CR at end - cont.
yte value.>

clear low byte,R2
get value

clear high byte,R0

add in mode byte
clear DONE

clear board



DT2765
DISPLAY

0 oo~ AN WN =

s
o

[y
N

el
> W

=
awm

17
18
19
20

22
23
24

26
27

2%
26

30
31

33
34
35

36
37
38
39

TST-11 M
A/D DATA

001504

001510
001512
001514
001516

001522

> 001524

001530
001534

001540
001542

001550

001552
001574

001600
001602

001606

001612
001614
001616
001620
001622

001626
001630
001632
001634

ODULE

016100
000002

005711
100015
112700
000105

042711
040000
005237
000522
005737
000522
001003
012737
177777
000522
000207

004767
177466

042702
140363
112704
000010

010211
105711
100376
004767
177656
105304
001766

000767

MACRO V03.0B

we wo |t
wn
.0

.ah. we we wg wp

EST7:

.SBTTL Display A/D data

ISPLY: MOV

OCT16
TST
BPL
MOVE

TTYOUT
BIC

mc
TST
BNE
Iov

RETURPN
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2(R1) ,RO

(R1)

1§

#'E,RC
#40000, (R1)
@#ERRCHT
@4EPRCHNT

18
#£-1,@2ERRCHT

- e we wo w» -e

~e

-e

~e weo

This routine takes the data from ADDBR and dispnlays
it for the user as a 16 bit octal wvalue.

get-date

print

error bit set?
no - returnr
print 'E!'

clear error bit
inc. count

overflow?

no - skip
yes = force valuc

«SBTTL Test 7: A/D Calibration

PRINTC
CALL

RBEXIT
BIC

MOVE

CRLF
MOV
TSTB
BPL
CALL

DECB
BEQ
TAR
BR

<A/D Calibration>

GETCH

#140363,R2
#10,R4
R2,(R1)
(R1)

38

DISPLY

R4
ls

28

’

e wg -0 o w8 e e %o

-e

This test accepts a channel address frowm the user
and displays the data from that channel continuously.

aget channel adcdress

Soc LD nevboar.

clear 21l but gain bi:

line counter
start convercion
wait for DOMC
display date

line over?
yes = new line

next conversion
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TEST 10:

OWOJNU W) ke

TST-11 MODULE

A/D IKPUT CHANNEL SCAN

001536

1001670

001672
001676

001702
00170¢

001710
001712
001714

001720
001726
001730
001732
001734
001736
001740

001744

001750
001752
001754
001756

001762
001764
001766
001770

001774
001776
002000
002002

013701
000542
005761
000002
005011
004767

A Nl e N

1706570
gn:nnz

112703
oooeclo

010200

010200
000300
010011
000167
000004
052711
00000
105711
100376

004767
177522
105303
001367
005202
123702
000541
001346
005002

000743

MACRO V03.0B

pgsu e wo %o we

EST10:

1s:
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«SBTTL Test 10: A/D input channel scoan

This test scans
displaying the a

PRINTC
KBEXIT
MOV

the input channels while
/D data on the terminal.

<A/D Input channel séan>

@#BASE,R1
2(R1)

(R1)
WAIT

\2
#10,R3

<Ch=>
R2,R0

R2,RC
RO

R0, (R1)
3s

%0, (R1)

(R1)
38

DISPLY
R3
28
R2

1ls
R2

1s

“e e weo

-e e ~e ~e

we wo W

e

“e

e %O “o wo -e

“«o wo

set up keyboard
get address

Clear ponc

Cclear Csn

init. chennel count
line counter
display zddress

get channel address
rut in high byte
Set up channel
trigger converter

wait for DOME

display datc

line done?

no = continue
inc. channel

end of rznge?

no - continue
yes
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TEST 11:

CVWOSNAUTL WK -

TST-11 MODULE
A/D INPUT GAIN/CHANNEL SCAN

002004
002042
002044

002050

002054
002056
002060
002062

002066
002070
002072
002074

002100

002106

002110
002112

002116
002120

002124

002130
002132
002134
002136

002142
002146

002150
002152

013701
000542
005761
000002
005011
105711
100376
005761
000002
005002
005003

112704
000007

010200

112700
000054

112700
000060
032703
000010
001401
105200

112700
000060
032703
000004
001401
105200

MACRO V03.0B

] Se “e e Se “e we

EST11:

1s:

28:

3s:

16-AUG-79 14:03:44

PAGE 18

«SBTTL Test 11: A/D input gain/channel scan

PRINTC
KBEXIT
MOV

TST

CLR
TETB
BPL
TST

CLR
CLR
CRLF
1OV3

PRINT
1oV
OCT®8
MOVB

TTYOUT
MOVE

BIT

BEOD
Ince
TTYOUT
MOVB

BIT
BEQ

INCB
TTYOUT

<A/D Input gain/ch

@#BASE,R1
2(R1)

(R1)

(R1)

€$

2(R1)

R2
R3

$#7,R4

<CH=>
R2,R0

#',+RO

£'0,R0
#10,R3

28
RO

$'0,RO0
#4,R3

3s
RO

This test scans the input channels while
changing the gain of the converter. The
A/D data is displayed on the terminal.

annel scan>

; set up keyboarc

.
’

.
’

3
’

e e “eo

“e

e

- -e

~e

e -e

e

get 'addresc
clear DONE

clear CSPR

init. channel count
init. gain

line counter-

display address

display gain

GSl set?
no - skip

display bit

GS0 set?
no - skip

display bit
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TEST 11: A/D INPUT GAIN/CHANNEL SCAM

1 002154 010200 HOV R2,R0 i get channel address
2 002156 000300 SUIAB RO ¢/ Put in high byvtec
"3 002160 058300 BIS R3,R0 ¢ sct gain bite
4 002162 PUSH RO
5 002164 011611 4s: 1ov (SP), (R1) ¢ trigger conversion
6 002166 105711 5s: TSTB (R1) ; wait for poe
7 002170 100376 BPL 58
8 002172 TAB
9 002174 004767 CALL DISPLY ¢ display date
177304
10 002200 105304 DECB P4 ; line done?
11 002202 001370 BME 48 ¢ ho - continue
12 002204 POP RO
13 002206 005202 Inc P2 ; inc. channel
14 002210 062703 ADD #4,R3 i increment gain
000004 '
15 002214 042703 BIC £$177763,R3 i Clear extre bits
177763
16 002220 123702 CHPB @#S1TR+1,R2 i end of range?
000541
17 002224 001322 BME 1s ¢ NO - continue
18 002226 005002 CLR R2 ;i yes ’
19 002230 CRLF
20 002232 000717 BR 1s
21 H
22 000001 «END
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TST-11 MODULE

SYMBOL TABLE

“ASE = 000542 ERRCNT=
3ITO = 000001 ERRNUM=
PIT] = 000002 FF =
4IT10 = 002000 °  GETCH
=IT11 = 004000 HLTERR=
2IT12 = 010000 INHERR=
~IT13 = 020000 INIT
1IT14 = 040000 INIT6S
-IT15 = 100000 12765 =
2IT2 = 000004 LF =
‘IT3 = 000010 LPERR =
‘IT4 = 000020 LPTST =
ITS = 000040 NEWFLG=
*IT6 = 000100 NORPLY
"IT7 = 000200 ODTACC=
"IT8 = 000400 PARAM
T = 001000 PR7 =
~n = 000015 RBUF =
“TRLC = 000003 RCSR =
TRLI = 000011 REG
"LAY = 000546 SPACE =
~T°PLY O001504R 002

ABS. 000000 000

000000 001

22765 002234 002

ZORS DETECTED: 0
+IRTUAL MEMORY USED: 2128 WORDS

MACRO V03.0B

000522
000521
000014
001266R
000004
000100
000064R
000050R
000050RG
000012
000002
000001
010000
000264R
000514
000172R
000340
177562
177560
000340R
000040

( 9 PAGES)

NYNAMIC MEMORY AVAILABLE FOR 67 PAGES
+DX1:2765,=DX1:TST11.ML/M,DX1:2765.V01

002

002
002
002

002
002

002

SWR =
TEST1
TEST10
TEST11
TEST2
TEST3
TEST4
TEST5
TESTé6
TEST?
TPB
TSTALL=
TSTCSR=
TSTNUM=
TSTONE=
TSTSEQ=
T2765 =
VECTOR=
WAIT
XBUF =
XCSR =

16-AUG-79 14:03:44 PAGE 19-1

000540
000514R
001636R
002004R
000570R
000676R
000752R
001050R
001264R
001552R
000000R
000010
000500
000520
000040
000020
000000RG
000544
000500R
177566
177564

002
002
002
002
002
002
002
002
002
002

002
002
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