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1.0

CHAPTER 1

Product Description

DTI has designed a series of DEC dual height LSI Q-Bus compatible
analog I/0 boards. A1l models come standard with two independant
D/A converters as well as a 16 single ended (8 differential) input
A/D converter system. For clarity, the products have been

broken up into two categories.

High Level Inputs

DT2781 - 12 bit resolution ADC with field selectable ranges of
0-10V (unipolar) or £10V (bipolar). Has 16 single-ended or 8
differential input channels. SE/DI is field selectable.

DT2781/57xx - Same as above except with higher resolution on

ADC. Configuration is not field selectable. Can be ordered
as follows:

DT2781-xx/57xx~x-PGH

PGH allows software control over
gain of the instrumentation. Amp
gains = 1,2,4,8. Alternative is

P gain selection by external resistor.

B = Bipolar (range = =10V)
! U = Unipolar (range = 0-10V)
i
~14 = 14 bit resolution ADC
16 = 16 bit resolution ADC
- ~-——=-SE = 16 single ended input channels
DI = 8 differential input channels

Note: None of these options are
field selectable.

Wide Range Inputs

DT2785 - 12 bit resolution ADC with field selectable unipolar or

bipolar operation. Ranges are resistor selectable from 0-10mV
unipolar (+10mV bipolar) to 0-10V unipolar (:10V bipolar). Has
16 single-ended or 8 dirrerential input channels. SE/DI is field selectablg

DT2785/57xx - Same as above except with higher resolution on ADC.

Configuration is not field selectable. Can be ordered as
follows:

1-1



DT2785-xx,/57xx-x-PGL
L |
o
' "= PGL allows software control over gain
of the instrumentation amp. gains =
1, 10, 100, 500. Alternative is gain
selection by external resistor.

== B = Bipolar (range = 210V max)
U = Unipolar (range = 0-10V max)
B 14 = 14 bit resolution ADC
16 = 16 bit resolution ADC
T 7 SE = 16 single-ended input channels
DI = 8 differential input channels

Note: None of these options are field
selectable.
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CHAPTER 2

DT2781 High Level Input System Specifications

Analog Inputs

The DT2781 utilizes the DT57L02 data acquisition module. This
module will accept up to 16 single-ended or 8 differential input
channels. SE/DI selection is accomplished by wire wrap jumpers.
This board has no expansion capability.

Number of Analog Inputs

The DT2781 will accept up to 16 single-ended or 8 differential
input channels.

Selection of SE/DI

The configuration is field selectable simply by altering wire
wrap jumpers.

Input Range

0-10V F.S. straight binary (unipolar)
10V F.S. 2's complement offset (bipolar)

Input Protection

Inputs are current limited and protected to an * 30V overvoltage
condition without damage.

Input Impedance

100 Megohm, 10pf - "off" channels
100 Megohm, 100pf - "on" channels

Input Bias Current

15nA @ 25°C

Maximum Input Signal

10.5 Vvolts (signal + common mode voltage)

Common Mode Rejection Ratio

80 dB at full scale

A/D Specifications

Resolution

12 bits - unipolar
11 bits + sign bit - bipolar
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Linearity
4L S3

Inherrent Quantisizing Error

+3LSB

Stability
+25ppm/*C FSR

Sample and Hold Aperture Uncertainty

< 10nSEC.

System Specifications

System Accuracy

=.03: (Bipolar)

Throughput Rate

25Krz

Input Noise
2mV RMS



CHAPTER 3

DT2781/57xx High Resolution, High Level Input System Specifications

Analog Inputs

The DT2781/57xx uses the DT5714/DT5716 modules for higher

ADC resolution. This option will also accept 16 single-

ended or 8 differential input channels. The SE/DI configuration
is not jumper selectable and there is no expansion capability.

Input Specifications

Input Range

0-10V F.S. straight binary (unipolar)
10V F.S.  2's complement offset (bipolar)

The input range can be changed under software control by the
PGH option or hardware control via an external resistor.

See table 1 and product description. The gains possible
are 1,2,4,8.

Input Protection

Inputs are current limited and protected to * 16y

Input Impedance

100 Megohm, 10pf "off" channel
100 Megohm, 100pf "on" channel

Input Bias Current

15nA @ 25°C

Maximum Input Signal

10.5V (signal + common mode voltage)

Common Mode Rejection Ratio

80 dB at F.S.
5714 A/D Specifications

Resolution
14 bits
Linearity
+3| 5B

Inherent Quantisizing Error

+1LSB
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Offset Error

Adjustable to zero
Gain Error
Adjustable to zero

Stability
*+ 10ppm/°C FSR

Accuracy
=.01%

Throughput

10KHz

Input Noise

1uV RMS

5716 A/D Specifications

Resolution
16 bits
Linearity
-1 LSB

Inherent Quantisizing Error

-1 LSB

Stability
=10ppm/-C FSR

Accuracy
=.0075: at gain = 1. 1If PGH option is used, see table 1.

Throughput
2.4K4z at gain = 1. If PGH option is used, see table 1.

Input Noise
1uV RMS
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CHART OF INPUT RANGE PARAMETERS

Cext AMPUIFIER SETTLING TIME SYSTEM THROUGHPUT RATE
INPUT RANGE Gn uF) Gin Millisec) ACCURACY (in Hz)
e ™ e, Commmm R
T N
t
Unipolar Bipolar GAIN (m‘:;:m) DT5716|DT5714DT5712| | DT5716|DT5714 DT5712 || DT5716 | DTS714 D‘rsnzl DTS716] DT5714 ] DT5712
0 to +SmV $SmV 2000 50.02 || 0470 | 0.100 | 0.056 24.0 6.0 3.0 $.13%] 2.14% 40 166 333
0 to +10mV 210mV 1000 100.10°}] 0220 | 0.056 | 0.022 12.0 30 15 $06% | 2.08% 80 333 64
0 to +25mV 125mV 400 250.62°|| 0.082 | 0.022 | 0.010 48 12 6 ] 2.035% ] 2040% 200 833 1600
0 to +50mV 150mV 200 502.51°|| 0.039 | 0.010 { 0.0047 2.4 6 3 £020% | 2022% 400 1600 3200
0 to 100mV £100mV 100 1,010.1° 022 | 0.0047 | 0.0022 12 3 15 2.010%} = 020% 800 3300 6600
0to +1V 11V 10 11,111°}} None | None | None 3 07 025 fl 2.010%] 2.015% 2500 | 10,000 | 20.000
0 to +2.5V 825V 4 33333°|| None | None | None 3 07 025 |} £.010%] £.012% 2500 { 10,000 { 20,000
0 to +5V 35V 2 100,000*|| None | None | None 3 07 025 |1 2.009% | +01% 2500 | 10,000 | 20,000
0to +10V 10V 1 NONE None | None | None 3 .07 025 +.0075% | +01% 2500 { 10,000 | 20.000

* These resistors are offered as aPrecision Resistor Gain Selection Kit, Mode! number DT13-10501 4, for high accuracy gain setting.

REXT = 100,000/ (G-1)

1

Throughput Time = Ampliflier Settiing Time +A, D Conversion Time

TABLE 1
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CHAPTER 4

2785 Wide Range Input Specifications

Analog Inputs

The DT2785 utilizes the 57L02 wide range data acquisition
module. This module will accept up to 16 single-ended or

8 differential input channels. SE/DI selection is accomplished
by wire wrap jumpers. There is no expansion capability.

Number of Analog Inputs

The DT2785 will accept upto 16 single-ended or 8 differential
input channels.

Selection of SE/DI

The configuration is field selectable simply by altering wire
wrap jumpers.

Input Range

The input range is variable by changing Rg and Ct (see Figure 8
for location). Full scale extends from 10mV to 10V in either
the unipolar or bipolar mode. See table 2 for details.

Input Protection

Inputs are current limited and protected to = 30V overvoltage
Without damage.

Input Impedance

100 Megohm, 10pF - "OFF" channel
100 Megohm, 100pF - "ON" channel

Input Bias Current

15nA @ 25°C

Maximum Input Signal

+10.5V (signal + common mode

Common Mode Rejection Ratio

80dB at full scale

A/D Specifications

Resolution

12 bits - unipolar
11 bits + sign bit - bipolar
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4.4.2 Linearity

+31SB

4.4.3 Inherent Quantisizing Error
+4| SB

4.4.4 Stability

+25ppm/°C FSR

4.4.5 Sample and Hold Aperture Uncertainty
10nSEC

4.5 System Specification

4.5.1 System Accuracy and Throughput

System accuracy and throughput depend upon the range setting
of the A/D system. Table 2 shows how these quantaties inter-

relate.
4.5.2 Input Noise
2uV RMS
TABLE 2.
57L02 12 bit ADC
GAIN ACCURACY (BIPOLAR) THROUGHPUT (KHz)
1 +0.03% 25
2 +0.03% 25
4 +0.03% 25
10 +0.03% i 25
100 +0.05% 16.75
200 +0.07% 11.1
400 +0.08% 7.1
1000 +0.1% 3.7




CHAPTER 5

5.0 DT2785/57xx High Resolution, High Level Input System Specifications

Analog Inputs

(8,
.
(-

The DT2785/57xx uses the 57xx wide range modules for higher
resolution as well as variable gain setting. This option
will also accept 16 single-ended or 8 differential input
channels. Configuration is not jumper selectable. There is
no expansion capability.

5.2.1 Input Range

Input range is variable by either changing Ct/Rg or by using
the PGL option. PGL gives gains of 1,10,100, and 500. See
table 1 for details.

5.2.2 Input Protection

P

Inputs are current limited and protected to :=16V overvoltage
without damage.

5.2.3 Input Impedance

100 Megohm, 10pF "off channel™
100 Megohm, 100pF "On channel"

5.2.4 Input Bias Current
15mA @ 25°C
5.2.5 Maximum Input Signal

=10.5Vs (signal + commode mode voltage)

5.2.6 Commode Mode Rejection
80 dB
5.3 5714 A/D Specifications
5.3.1 Resolution
14 bits
5.3.2 Linearity
=1 LSB

5.3.3 . Inherent Quantisizing Error

+1 LSB
5.3.4 Offset Error

Adjustable to zero



Gain Error
Adjustable to zero
Stability
+10ppm/°C FSR

System Accuracy and Throughput

System accuracy and throughput depend upon the range setting
of the A/D system. Table 2 shows how these quatities inter-
relate.

Input Noise
1uV RMS

5716 A/D Specifications

Resolution
16 bits
Linearity
+1LSB

Inherent Quantisizing Error

+1LSB
Stability
+10ppm/°C FSR

Accuracy and Throughput

System accuracy and throughput depend upon the range setting
of the A/D system. Table 2 shows how these quantities inter-
relate.

Input Noise
luV RMS

5-2



CHAPTER 6

6.0 External Trigger Specifications for A1l Models (EXT Trig L, Pin 19-J1)
6.0.1 Signal Compatibility TTL
6.0.2 Origin User device (i.e.

DT2769 Real Time
Clock, or Signal
Generator.)

6.03 Usage To initiate A/D
Conversion (Note:
trigger occurs on
high to low edge

only.)
6.0.4 Loading 1 TTL Load.
6.1 D/A Specifications (both Channels) on all Models
6.1.1 Resolution 12 bits
6.1.2 Non-Linearity .02~
6.1.3 Differential Linearity +/- % LSB
6.1.4 Gain Error adjustable to zero
6.1.5 Zero Error adjustable to zero
6.1.6 Offset drift unipolar +/- 3ppm/ C
6.1.7 Offset drift bipolar +/- 30ppm/ C
6.1.8 Gain drift +/- 30ppm/ C
6.1.9 Settling Time
6.1.10 to 0.01. FSR 35uS (10 Volt step}
6.1.11 Settling Time
6.1.12 to 0.01% FSR 10uS (0.1 volt step)
6.1.13 Slew Rate 0.33 V/USEC
6.1.14 Range 0-10v, =-10v, -5V
(jumper selectable)

6.1.15 Current Output =5mA Max.

Impedance (DC) 0.1 ohms.
6.1.16 Noise 0.1% FSR
6.1.17 Capacitive Load

Capability 0.5 MFD
6.1.18 Protection Short Circuit Protecte.

Common
6-1



6.2

6.3

6.4

Physical Specifications

A1l models are contained on a standard DEC dual height card with
LSI-11 compatability.

Power Requirements

A11 models - +5V @ 1.5A 5%

Q-Bus Loading

Each card represents 1 Q-Bus load.

6-2



7.0

7.1

7.1.1

7.1.C

[y
.

CHAPTER 7

Programming Specifications For A1l Models

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.

DT2781/DT2785

'Modes of Operation

This series can operate in a number of operating modes, as follows:

Program 1/0 - In this mode standard LSI-11 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 @) ADCSR

2. External Triggers or Rez' Time Clock input.
Interrupt - 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).

De . :ce Address

The DT2781/DT2785 device address is selectable via wire wrap
jumpers. Device address may be assigred between 1700008and 2777748.
The order of address is as follows, once a base address has

been set in the jumpers:

A/D Control and Status Register (ADCSR) - Base (R/W)
A/D Data Buffer Register (ADDBR) - Base + 2 (Read Only)
DAC A Register - Base + 4 (Write Only)

DAC B Register - Base + 6 (Write Only)

Interrupt Vector Address

The vector address is set via wire wrap jumpers, they are
selectable in increments of 108. There are two Interrupts
A/D DONE, and ERROR. (See 7.1.4 CSR descriptions).

A/D DONE
ERROR

BASE VECTOR
BASE VECTOR + 4

7-1



7.1.4 Control and Status Register

15\‘ 14]13] 12;11%10\9;8;7;6'i'3i4i3|»2]1;o

Error €— : + A/D Start

a

Multiplexer ADUR ; Not

RTC EXT GSP

‘ ENB ENB

v
GS1
Error Int. ¢ v

Enable 3D Interrupt
Dore Enable

7.1.5 DT2781/2785 A/D Data Buffer Register (ADDBR) (Read Only)

15 | 14 { 13 ; 12 11 10 9 8 7 ! &6 5 4 3 2 1 O

1 - . 5

e

MSB Valid DATA LSB -

0 if binart coding
MSB if two's complement. (Sign extend)

The user has the option of using bits 12-15 in either sign
extend mode or hard wiring to logic # or 1.

7.1.6 DT2781/5714 A/D Buffer Register (Read Only)

For 14 bit resolution, the two least significant digits are
ignored.

15 124 13 12 11 10 9 8 7 6 5 4 3 2 1 0|

i
- MsB Valid DATA LLsB

7-2



7.1.7

DT2781/5716 A/D Buffer Register (Read Only)

The format for 16 bit resolution is as follows:

T Y T T

| 15 14 13 12 11 10.9°8'7 6 5 413]2]|1:0
/‘T\‘ | i
MSB LSB
7.1. D/A Data Registers (Write only)
The 12 bit D/A Registers are loaded in the following format:
15 14 13 12 11 10 9 8 7 6 5 4 ‘ 3 2 1 0

>
/

MSB LSB

The conversion is started immediately upon loading.



CSR BIT DESCRIPTIONS: Note:

BIT # ’ NAME DESCRIPTION
15 ERROR READ/WRITE - Indicates an error set by one of
the following conditions.

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

2. Attempting a start while con-
version in process.

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

14 ERROR INT. READ/WRITE - When set enables an Interrupt on

ENABLE Error Bit. Cleared by INIT.
13-8 MULTIPLEXER READ/WRITE - Six MUX channel address bits  (nly
ADDRESS 4 Bits are used.

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

6 DONE INT. READ/WRITE - When set will enable interrupts from

ENABLE A/D done. Cleared by INIT.

5 RTC ENB READ/WRITE - Real time clock enable when set
this bit allows start conversion from the real
time clock.

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

3-2 GAIN SELECT READ/WRITE - These bits provide i1he gain select
information for PGX optionon high resolution models.

(USED ON 14 & . _
16 BIT MODELS BIT 3 (GS1) 2 (GS@)  PGH PGL
ONLY) ;
0 0 | 1 1
0 1 b2 i 10
1 0 : 4 i 100
] 1 8 ! 500
)] A/D START WRITE ONLY - Initiates a conversion when set,

cleared by internal logic after start conversion,
will always read back as a 0-




CHAPTER 8

8.0 User Confiquration

8.1 Base Address Selection For A1l Models

The Base Address which is the 1/0 address assigned to the
Control-Status Register (CSR) is user selectable by means of
wire wrap jumpers located near the bus interface logic as shown
in Figure 8. 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
1700008 - 177774g address space in increments of 10, The
recommended base address for the DT2781 series is 1904008 and

is the address set at the factory. Figure 8.1 shows how

the wire wrap jumpers must be set to generate this base address.

1 7 0§ 4 0 0
15 14 13 12 11 10 9 8 7 6.5 4 3 2 1 0

Jumper 0 0 0
Installed ? ¢ 0 0 0 0 0

Decodes Address — ——*
Bit "1"
0 0 0 0 0 0 0 0 0 o
A12 A1l A10 A9 A8 A7 A6 A5 A4 A3

Figure 8.1
Jumper Configurations for Base Address of 170400g
As shown in Figure 8.1, a wire wrap jumper in place represents
a "1" in the corresponding bit location and no wire wrap

jumper represents a "0" in the corresponding bit location.

8.2 Vector Address Selection for A1l Models

The DT2781 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
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 of the A/D Done interrupt can be assigned any
address in the 000g - 770, vector address space in 10g increments.
The interrupt vector of tﬂe Error Interrupt is then always

4g locations higher than the A/D Done interrupt vector add-
ress. The recommended interrupt vector address for the DT278l

8-1



8.

o

3

W

—

series is 400, and is set to that value at the factory.

Figure &2 shgws how the wire wrap jumpers must be set to

generate this address.
0

0 0 0 | 0
b = e - | 4 — ; e r
14 .13 4211 '10 9 8°7 6 5 4 3 2 1 0
0 0 0.0 0 0 1 000 0 0 0 0 0
[P I - - R Rt L. . [
Jumper 0 0 0 0 0 O
Installed l
Decodes
Vector address 0 0 0 0 0
Bit "1" V8 V7 Ve V5 V4 V3
Figure 8.2

Jumper Configuration for Vector Address of 400

Analog Confiquration for DT2781/DT2785

The input range, polarity, and data coding for 12-bit models are
user selectable. High resolution models (14,16-bits) are not user
configurable and must be ordered from the factory as required.

A11 user configuration is accomplished by the insertion or removal
of a wire wrap jumper between a pair of posts. Most factory default
jumpers are implemented by connecting the wire wrap post via an
etch run. To remove such a factory default jumper, the user must cut
the etch run between the posts using a sharp knife or blade.

The Tocation cf most of the posts have been lettered right on the P.C.

board, however, for ease of location, figure 8.3 at the end of this
chapter also shows the location of all the jumpers.

Please note that there are two types of jumpers on the board. Some
of the jumpers are point-to-point in which case each wire wrap post
has a unique number and jumpering is done from a certain wire wrap
post to another numbered wire wrap post. The other jumpers are a
labelled pair cf wire wrap posts. HWith this type of designation a
jumper is installed acress a pair of wire wrap posts as identified
in the configuration chart.

The DT2781/85 have the following ranges:

DT2781 (High Level) 0-10V Unipolar
+10V  Bipolar

DT2785 (Wide Range) From 0-10mV F.S. to 0-10V F.S.
From +10mv F.S. to 10V F.S.
Resistor selectable, Unipolar or Bipolar
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8.3.2 DT2781/DT2785 Analog Input Configuration

Models DT2781/DT2785 can be user configured for SE or DI operation
in the field. To change the DT2781/2785 from 16 SE to 8 DI or from
8 DI to 16 SE the following jumpers are required.

T r

JUMPERS

INPUT TYPE , 4
SE (16 Channels) P1 to P2
DI (8 Channels) g P2 to P3
and
l P4 to PS5
|, . —_ L

Note: Factory defauit is Lj.

8.3.3 DT2781/DT2785 Range and Code Selection

The DT2781/DT2785 can be configured for any full scale range in
the 10mV-10V range or #10mV - $10V by means of a single gain
resistor. The gain resistor is used to program the gain of the
instrumentation amplifier from 1 to 1000. Then as the A/D has a
fullscale range of 10V or 210V, the gain of the instrumentation
amplifier will determine the full scale input sianal required to
produce a 10V or *10V output. At a gain of 1000, the input signal
voltage will be 10mV full scale. For a gain of 1, no resistor is
required as the instrumentation amplifier is defaulted to this
value internally. The gain of the instrumentation amplifier in terms
of the gain selection resistor Rg is:

6G=1+2x 10"
Rg
or
Rg = 2 x 104
61

As the gain of the instrumentation amplifier is increased, the
time allowed for the amplifier to settle must also be increased.
This is accomplished by the addition of a single timing capacitor
Ct. The Tocation of the Rg resistor and Ct capacitor is printed
on the interface board. The table below shows the resistors and
capacitors required for some standard ranges.
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CHART OF INPUT RANGE PARAMETERS

Input Range i Gain RG (ohms) Ct Aigj::gy gzgljglgr Throughputz
10mV, +10mv 1000 | 20.02  |0.015uf | £0.1% | 250uS 3.7KHz
15mV, +25mV 400 | 50.13  |6800pf | 0.08% | 120uS L 7.1KH2
50mV, +50mV 200 | 100.5  |3300pf | +.07% | 70us b 11.1KHz
100mV, $100my 100 | 202.0  |150pf +.05% | 40uS 16. 75KHz
1.0V, 1.0V 10 | 2222 None § £.03% | 12uS é 31KHz
2.5V, 2.5V 4 | 6667 None | +.03% | 12uS . 31KHz
5.0V, 5.0V 2 | 20,0 |None £0.03% © 12uS . 31KHz
10.0v, =10.0V 1 None None +0.03% 12uS % 31KHz
— i \
Note: Throughput = 1

Amp Settling + 20uS

8.3.4 DT2781/DT2785 Input Polarity Selection

By using an appropriate Rg and Ct the user can configure the
range of operations as required, the polarity of the input and
data coding is then selected via jumpers as outlined below:

Note:

These jumpers are configured as pairs thus installing

Jumper ID means put a wire across the pair of posts labelled I0.

JUMPERS
fPOLARITY TWO's COMPLEMENT | OFFSET BINARY ! BINARY
DATA DATA : DATA
}
Unipolar Not applicable Not app]icab]ele,
} ; o0, 6t
Bipolar 4D, ; 4D, Not
5D, SE { 6D, 6FE« applicable .
.
o,
L — & -
8-4 g_\/ gM



8.4 Analog Configuration for DT2781/57xx and DT2785/57xx

8.4.1 Ranges

Both models have the capability of user selectable gain of the
input amplifier. This can be done using the PGX option or by
adding an external resistor. See table 8.4 and sections 8.4.2,
8.4.3.

2781/xx from 1.25 F.S. to 10V F.S.
2785/57xx from 5mV F.S. to 10V F.S.
either unipolar or bipolar.

8.4.2. PGS Option
The PGX option can be ordered with high resolution A/D modules. It
allows software control over the F.S. input range. Note that a
timing cap of .022uF (14 bit) or .062uf (16 bit) must be installed
for proper PGH operation. Alsc, install jumpers PE and P7.

PGH (2781/57xx)

AIN RANGE

0-10v, 10V
0-5v, =5y
0-2.5V, 2.5V
0-1.25V, #1.25v

00 £ N -

PGL (2785/57xx only)

GAIN RANGE

1 1-10v, =10V

10 0-1v, =1V
100 0-100mvV, +100mv
1600 0-20mv, 20mv

8.4.3 Gain Selection with PGX

If no PGX option is present, then gain can be selected by an
external resistor (Rg) and external capacitor (Ct). The gain
equation for the instrumentation amp. is

G = 1+ 100,000

Rg = 100,000
Rg

or G-1

See chart of Input Parameters (table 8.4)
2781/57xx max gain

10

2785/57xx max gain = 2000

8.4.4 Selection of SE/DI and U/B

None of the higher resolution models a-e field selectable in
these parameters. They must be factery ordered. (See product
description.)

-y
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8.4.5 Data Notation for 14 Bit Resolution

8.4.6

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 jumpered to produce offset
binary coding or 2's complement coding. The two least significant
bits are ignored.

CODE RANGE 16 BIT BINARY CODq

Binary +F.S. 177774 - 177777 !

000000 - 000003 |

Offset +F.S. !

0 |

-F.S. 000000 - 000003

)

2's +F.S. 077774 - 077777 |
HComp]ement 0 000000 - 000003
F.S. 100000 - 100003

Data Notation for 16 Bits

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 jumpered to produce offset
binary coding or 2's complement coding.

CODE RANGE | 16 BIT BINARY CODE!
Binary +F.S. 177777
0 000000
Offset +F.S. 177777
Binary 0 100000

-F.S. 000000 ‘
i2's +£.S. 077777
Complement 0 000000
-F.S. 100000

{
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CHART OF INPUT RANGE PARAMETERS

. . Cext AMPLIFIER SETTLING TIME SYS THROUGHPUT RAT

~ INPUT RANGE o oF) Gn Millisec) Accumv Gin Ha) :
T et ™ st ™™ ‘—\_A=/‘\
Unipolar Bipolar GAIN Gn':::m DT5716|DT5714 | DT5712]|DT5716|DTs714 DT5712 umsmmsns DT3714]DTs732

o 'SmV 4SmV 2000 50.02 || 0.470 | o.100 . 13% -
o | o o | e lom] o eolae o] oo o[ o
0to +25mV 225mV 400 250.62°]1 0.082 | 0.022 | 0010 48 12 .6 2.035% | 2040% 53 1600
0t +SOmV 250mV 200 502.51°| 0.039 | 0.010 | 0.00¢7 24 4 3 2020% | =022% 1600 3200
[} tl 100mV 2100mV 100 1,010.1° 022 1 0.0047 | 0.0022 12 3 18 2.010% | =.020% 3300 6600
018 1V F3\Y 10 11.111°|| Nome | None | None 3 07 025 |} 2 010%] 2.015% 10,000 | 20.000
010 +2.5V - 4258V 4 33333*|| None None | None 3 07 02s 2010%] 2 012% 30'000 2C‘DDO
0 u' 5V 25V 2 100.000°|| None | None | None 3 07 025 | 2.009% ] 201% w:ooo 2ojooc
e:' 1oV 210V 1 NONE {| None | Nome | None 3 o0 025 [-0075% | <01% 10.000 | 20.000

® These resistors are offered as aPrecision Resistor Gain Selection Kit, Model number DT13-10501 4,

REXT = 10,000 / (G-1} . H
Throughput Time = Amplifier Setiiing Time +A' D Conversion Time

8.5

8.6

-

External Trigger Confiqurat

jon

for high accuracy gain settin-

The DT2781 series allows the user to synchronize A/D conversions
Each of the two sources may be

enabled or disabled individually by software by setting or clearing
certain bits of the control and status register.
signated as RTCINL is applied to the board via user connector J1 pin
21. The source designated as EXT TRIG. may be selected by the user to
the signal applied at user connector J1 pin 19 or the BUS EVENT line
(BEVENT L) which is a 50/60 cycle signal appearing on the computer
bus. To select the scurce for the EXT TRIG signal jumper pairs

from two external sources.

F1 and F2 are used as outli

ned below.

EXT TRIG source comes from J1 pin 19 - Install Fl

EXT TRIG source comes from BUS EVENT line - Install F2.

D/A Configuration (A1l Mode

’s)

The source de-

The output range, data, polarity and the format of the digital
data presented to the DACs are user selectable as outlined in
the tables below. Note that both DAC A and DAC B must operate with

the same data coding and output polarity configuration.

However, they

need not both operate at the same range (i.e. DAC A may be strapped for
:10V full scale while DAC B may be strapped for #5V full scale, and
both must operate with the same data format, either two's complement

or offset binary).




Range & ' Binary Data ! 0ffset Binary Two's Complement
Polarity Format . Data Format Data Format
+10V Net applicable 3A to 5A 3A to 5A
(N.A.) D2 to D3 D1 to D3
+5V N.A. | 1A to 2A, 3A to| 1A to 2A, 3A to
' 5A, D2 to D3 5A, D1 to D3

0-10v ' 1A to 2A L N.A N.A

- D2 to D3 ]
0-5V 1A to 2A, 3A | N.A N.A

4 to 4A, D2 to

|___D3 l

JUMPER TABLE DAC A
Range & Binary Data Offset Binary Two's Complement
Polarity Format Data Format Data Format }
i

+10V N.A. 1B to 5B 1B to 5B ;
! D2 to D3 D1 to D3 i
1 : ;
5 N 28 to 38, 1B to| 2B to 3B, 1B to 5B
: | 58, D2 to D3 D1 to D3 ;
0-10v ' 2B to 3B N.A. N.A. ;
? D2 to D3 :
0-5V 2B to 3B, 1B to | N.A. I N.A.
; . 4B, D2 to D3 |

JUMPER TABLE DAC B




RANGE
A JADJ.

ZERO

ADJ.

3 RANGE
ZERO

A/D RANFE ADJUST A/D OFFSET ADJUST

\

ATC vt
[ ]

1 %00

eOto
s0to0
010
3Veo0
20t 0
1910

0115060

)

—
—

B8

B7

[ EEEH*?

N

l‘—.
i e o S

f ae O--Ove
- w3 Sl s3
e _ T © o oovs

B S o R ER 13 K
RN I+ S i — - = o
{’:.::‘.j [ o | [ I— 1] ) pa g
- ‘*ﬁ&% ) t:" H2 F2 - E2 D2 C2 0-0an
cgz[] K1 - E éﬁut . -8 .o o) (T Jonz; - 0-0an?

':o ;,. L TRIM o m :

i A AL o r
{5--3’ o || Jl{ L I | |
{ o 7 e H1 F1 ~ Ef D1 c1 N | .
4 (] ]

3
|

Figure 8.3

COMPONENT DERSIGNATIONS

THESE ONAWINGS AND SPECIFICATIONS
ARE THE PROPEMTY OF DATA
TRANSLATION. INC AND SHALL NOT 8¢
REPAOCOUCED. COPIED OR USED AS THE
BASIS OF MANUFACTURE OR SALE Of
APPARATUS WITHOUT THE ENPRESS
WRITTEN APPROVAL OF DATA TRANS
LATION INC

SIZE
A

CODE IDENT NO.
EPO74

DRAWING NO.

11070074

Rev,

SCALE

SHEET | OFR \




0 ?

CHAPTER 9

Table 9.1 shows the various models and the connection schemes
available.

MODEL SE/DI JUMPER SELECTABLE A NUMBER OF INPUTS
DT2781 Yes ~ 16SE/8D1
DT2781/57xx No 16SE/8D1
DT2785 Yes 16SE/8D1
DT2785/57xx No ~ 16SE/8DI

Please note that there is no expansion capabilities on any
of these models.

<ingle-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

js 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 differen-
tial system.

Recommendations:

High level inputs, greater than 1V.
Short lead lengths, less than 15 ft.
A

; £ ~
\ |
|

N

~ . . \16 l
vcﬂl <;,/ vcm ' (:)

18 AMP IN

S

YL 17  AGND
[ @) ‘
Fig. 9.1 Single Ended Inputs <§
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- 9.2

Fig. 9.1 Single Ended Inputs (continued)

Where VCM = Common Mode Voltage

Pseudo - Differential Inputs - 16 Channels

Pseude - Differential mode can be utilized with a single ended
system if the user has all input sensors referneced 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 Lengths - less than 25 ft.

YV

Fig. 9.2 PSEUDO-DIFFERENTIAL
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Differential Inputs - 8 Channels

Differential Inputs - when the differential input scheme is
utilized, there are two switches per 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: 10mV to 10V
Lead Lengths: As required by user
Lead Type: Twisted Pair (Low Level)
Shielded Input line.
|
J1 |
1o M
TN g
!
2, M
| T i
I
|
|
|
f
I o—
I
| C
'I ’
|
l 7
"7 AGND
! ()
N/
l VL
|
| A\
|
|
—
Fig. 9.3 DIFFERENTIAL INPUT
CONNECTION
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9.5

9.5.1

9.5.2

9.5.3

9.6

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 th
inductive pickup voltages on the two lines tend to match, thus
not having an effect on the measurement. This is 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-
t1ing 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 4LSB 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 25KHz units should be avoided for less than
50PF/foot and 1K ohm source impedance.This translates into a
maximum run of twenty feet on 25KHz models. Note also that
settling errors can be minimized by increasing the internal
time out with an external capacitor Ct (=/~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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9.6

(éont.)

9.7

For example, the specification for CMRR on Data Translation's
wide range interface is 100db at 60HZ at a gain of 1000. Thus
with a CMV of 10 volts, the V out of the amplifier at a gain of
1000 should be:

CMRR = 2010910 (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
100 = 2010910 (cMv__ )
VOUT/A)
Antilog (100) = 10
20 VOUT/1000
105 - lg4
VOuT
vouT = 107} v.

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

User Connections

User connections are made via a 26 pin 3M type connector. This
connector contains all analog input lines, D/A output lines,
and external trigger inputs.

J1 CONNECTOR

PIN  SIGNAL NAME PIN  SIGNAL NAME
1 CHP . 2 CH8/RETP
3 CHI 4 CHY9/RET1 ;
5 CH2 6 CH10/RET2 ;
7 CH3 ! 8 CHI1/RET3 i
9 CH4 T 10 CH12/RET4 !
11 CH5 . 12 CHI3/RETS ]
12 CHE 14 CH14/RFT6 :
15 CH7 16 CH15/RET7
17 A GND [ 18 AMP IN
19 EXT TRIG L T 20 D GND ;
21 RTCINL 22 D GND 6
23 DAC B RET 24 DAC B OUT :
25 DAC A RET 26 DAC A OUT

RTCINL on Wire Post
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9.8

External Trigder and RTC Inputs

This series of analog interfaces allow the user to externally
trigger the conversion. Thus allowing sychronization of con-
version to real word or a real time clock input. Data Translation
can supply the user with a KVV11-A equivalent module, the DT2769
real time clock module. The two trigger inputs are only edge
sensitive and initiate a conversion on the negative (high to Tow)
transition of the input signal only.



10-0
10.1

10.2

CHAPTER 10

Calibration and Testing

Equipment and System Requirements

In order to assist the user in testing the operation of the
DT2780 series interfaces, Data Translation has developed

a comprehensive software diagnostic aid designated SP0031.

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:

SP0031 - A1l models

SP0031 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

~

Pata Translation DT2780 series interface.

Floppy Disk
KD11-F (LSI-11) processor, EC) #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 DT2780 series interface

Test Equipment Requirements

10MHz or greater bandwidth oscilloscope
Laboratory quality voltage standard

Loading SP0031 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.)
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ont.) 2. Place the paper tape in the paper tape reader.

3. Start the absolute loader at location XXX500 where XXX
s determined by the following table: (See 10-2)

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.

10.2.1 Loading Floppy Disk

The SPO031 diskette contain an RT-11 memory image file called
SP0031 SAV. This is a linked and executable version of SP00Z3.
To Toad and execute SP0031, the user should boot up RT-11 in the
usual way with the system disk in drive §. When RT-11 comes up
the user should insert the SP0031 disk into drive 1 and type the
following command string to the RT-11 monitor;

RUN DX1:SP0031 (Return)
This will cause SP0031 to be loaded and executed, at this time
the SP0031 monitor will have control of the system and RT-11
will be prevented from interfacing.

10.3 Using SP0031

SP0031 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 allow the user to control the
testing procedure a monitor has been included that interfaces
to the user. When SP0031 is brought up this monitor is auto-
matically 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 shoulc
set the desired model number to be tested using the MODEL conm @ 2.
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10.3
(Cont.) for example:

Model (Space) DT2781 (Return)

would set up the program to test the DT2781 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 been preset at the factory and need

not be changed. If for 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 SP0031 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 O0Dt. The user can roll

up or down sequentially in memory by using the Tine feed or
carat ( ) keys. The SP0031 monitor is reentered from the

ODT 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:
542/177700 170400 (1ine-feed)
0005447000300 400 (return)

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 SPO031 is
reloaded. In addition to these commands the SP0031 test
executive 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 SP0O031 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:

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 SP0031 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 Jook up the meaning of

each error code in the program listings given in Appendix A.
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10.4

10.5

Test Descriptions

A1l 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.

SP0031 Program Description

SP0031 consists of two groups of tests. The first group

contains a series of tests which test all the logic of the
interface board. These tests contain scope loops for d:5ug
purposes and will provide an error message if a problen exists.
The second set of tests test the analog operation and calibration

of the boards.

A listing of all the tests for testing DT2780 series boards can
be found at the beginning of the program iistings.

Note that the user can run all the logic tests by using the

monitor ALL-command.
individually.

COMMAND
ALL

BOOT

DIRECTORY

EXIT

MODEL

MODEL (Space) DTXXXX

TEST
Octal
TEST (Space) number

Calibration tests, however, must be run

FUNCTION

Runs all logic tests that are

present for current device. Generates
an error if there is no current
device.

Jumps to the standard hardwars

bootstrap (173800). Generat:s an
error if there is no bootstrap

present.

Displays the contents of the
current directory.

Halts the processor

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

Searches the current directory for
the given model number. If found.
makes that model the current device.
Generates an error if thers is no
current directory or if tn¢ model
number cannot be found.

Runs the last test executed.

Runs the indicated test.

Test Command prefixes - The following commanc prefixes are to be



10.6

10.6.1

used with the TEST command to control the execution of the various
tests.

COMMAND PREFIXES TO TEST EXECUTION COMMANDS

R (TEST command only) repeat this test continuously

L (both TEST and ALL) Loop on this test if an error is
detected.

H (both TEST and ALL) halt test stream if an error is
detected.

I (both TEST and ALL) inhibit error printout

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.

SP0031 Error Codes - SP0031 will print an error code when a
specific error is encountered. All codes are in the program
1isting 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 lpages in the
listing associated with the test that generates the error.

SP0O031 Tests

Logic iests:

Test 1: BRPLY from all registers
Test 2: Check ADCSR bits

Test 3: BINITL action

Test 4: Byte operation of ADCSR
Test 5: A/D Done bit and interrupt
Test 6: Error bit and interrupt
Test 7: End of logic tests

Calibration Initialization
Displays A/D Data

Test 10: A/D Calibrat’ :n

Test 11: A/D Input channel scan
Test 12: A/D Input gain/channel scan
DAC Initialization

Test 13: A/D in to D/A out
Test 14: D/A ramps

Test 15: D/A calibration

Test 16: D/A square waves

Test 17: D/A out to A/D In

Test Description

A1l description of tests are located in the program listing
at the beginning ofhegch test.



10.6.2

10.6.3

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.

When a user wants to run an interface under RIC 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 20§. The GSO and GS1 are bits to set the range for the PGX
optioh.

Rl T T
i

i H . I

T
RTC EXT GS1 GS@
TRIG TRIG
ENA  ENA

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. Note: User must calibrate ADC first, followed by

the two D/A converters.

Equipment Required:

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

Calibration of A/D Converter for DT2781/DT2785

Configuration =10V FS, 2's complement notation:

1. Connect a Voltage Standard to CHP input

2. Set standard to -2.4mV

3. Start A/D Calibration test at CHp, Mode D.

4. Adjust A/D offset for the printout between 177777 and DOOOQ.

5. Set voltage standard to +9.9927V

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

Note: For 210mV systems (DT2785) divide above voltage values
by 1000. (Octal values remain the same.)



10.6.3.2 27xx/5714 A/D Calibration

Configuration +10V FS, 2's Complement

1. Connect a voltage standard to CHO

2. Set standard to -9.99939V

3. Start A/D calibration test (test 19) CH@, mode P.

4. Adjust A/D offset for printout between 173774 and 174003
The two least significant bits are ignored.

5. Reset standard to +9.9982V

6. Adjust A/D range for printout between 3777 and 3774
(2 least significant bits ignored)

10.6.3.3 27xx/5716 A/D Calibration

1. Connect a voltage standard to CHD.

2. Set standard to -9.99985V

3. Start A/D calibration test (test 10) CH@, Mode 0.

4. Adjust A/D offset for printout between 173777 and 174000
5. Reset standard to +9.9991

6. Adjust A/D range for printout between 3777 and 3776.

10.6.3.4 D/A Calibration (Both Channels) Configuration 2's Complement Input

1. Connect lab quality DVM to DAC A out (pin 26). Ground
DVM on DAC ret. (pin 25)

2. Start D/A calibration. (test 15)

3. Press space bar on terminal until approximately -10V is
read on DVM.

4. Adjust zero put until exactly -10.0000V is read
5. Press space bar until +10V is read

6. Adjust range pot until +9.9951V is read

7. Repeat for DAC B

8. Repeat for DAC A

10-7



10.7 Adjustment Values

10.7.1 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 (212).
Because one of these states is given to zero, the converter
Tacks one state at its high or positive FS end. Hence even
though the converter is rated at 1§ volts Full Scale, the
positive Full Scale value will actually be 1 state (1 least
significant bit value) below 10 volts. For example, a 0-10
volt range converter has a least significant bit value of
2.44V (1P volts / 4096 states). The positive Full Scale
will be reached at 1@ 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 8 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 0-10 volt
converter has a Full Scale Range of 10 volts while a =10 volt
converter has a FSR of 20 volts.

10.7.2 Computing Calibration Values for 12 bit ADC

(Note: LSB (least significant bit) = FSR< 4096

10.7.3 A/D Offset Adjustment Values for 12 bit ADC

Unipolar Ranges 0-n Volts, n€10

Adjust for Printout Between

?ﬁput Range Input Voltage : Low Value High Value
[any . =3LSB ) ! 1 LSB
lany,Octal out- +3LSB " 0000 0001
0-10  PUY 412207my 0000 .~ 0001
j0-5V - +0.6104mV i 0000 . 0001
0-10mV +1.220uV | 0000 0001
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10.7.4

Bipolar Ranges

(+n Volts, n<10)

—

'

Adjust for Printout Between

Tnput Range Input Voltage

|
5

Low Value High Value

any .0 volts -iLSB

any, OCTAL out-EO volts -iLSB
put

+10V . -2.4414mV

5V -1.2207mV

+10mV - =2.4414uV

0 volts -1LSB; 0 volts
177777 .000000(2‘5 complement)

008777 004000(offset binary)

A/D Range Adjustment Valves for 12 bit ADC

Unipolar Ranges

(0-n Volts, n<10)

Adjust for Printout Between

Input Range "Input Voltage Low Value ;High Value
any +FS-14LSB +FS5-2LSB +FS-1 LSB
007776 007777

any, OCTAL out-
put +FS-11iLSB

0-10 +9.9963V
0-5V +4.9982V
0-10mV +9.9963mV

Bipolar Ranges

(+n Volts, N<10)

Adjust for Printout between

Input Range Input Voltage Low Value High Value
any - +FS - 14LSB +FS-2LSB +FS - 1LSB
any, octal out-

put +FS - 1iLSB 003776 003777(2's complement)
+10V +9.9927 007776 007777 (offset binary)
+5YV +4.9964 i
+10mV +9.9927mV
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10.8

10.8.1

10.8.2

Computing Calibration Values

(Note:
Ignore 2 LSB

A/D Offset Adjustment Values

Unipolar Ranges

LSB (least significant bit) = FSR 16384

0-n Volts, n<10

‘Adjust for Printout between

Input Range

Input Voltage Low Value High Value
any +3LSB 0 1 LSB
:any, Octal out- .
| put = +3LSB 177774 000003
0-10 " +.3052mV 177774 000003
0-5V +1.526mV 177774 000003
0-10mV +.3052uV 177774 000003

Bipolar Ranges

(+n Volts, n <10)

Adjust for printout between

Input Range Input Voltage

Low Value High Value

any 0 volts -4LSB
;any,OCTAL out-

put 0 volts -iLSB
=10V -.6104mV
1z5V -1.2207mV-.3052mV
210mV -.6104uV

0 volts -1LSB 0 volts

177777 000000(2's compliement)

037774 040003(offset binary)

A/D Range Adjustment Valves

Unipolar Ranges

(0-n Volts, n<10)

Adjust for printout between

iInput Range Input Voltage Low Value High Value
éany +FS-14LSB +FS-2LSB +FS-1LSB
iany,Octal out-

: put  +FS-1iLSB 077774 100003
'0-10 +9.99908V

0-5V - +4.,99954V

0-10mV +9.99908mV
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10.9
10.9.1

10.9.2

10.9.3

Bipolar Ranges (¢nVolts, n 10)

Adjust for Printout between

Input Range Input Voltage Low Value High Value

any +FS - 14LSB +FS-2LSB +FS-1LSB
any,octal out-

put  +FS-14LSB 037774 040003(2's conplement)
10V +9.9927+9.99817V 077774 100003(offset binary)
5V +4.9964+4.99908V
+10mV +9.9927mV+9.99817mV

Adjustment Values

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 (212).
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 10 volts Full Scale, the
positive Full Scale value will actually be 1 state (1 least
significant bit value) below 10 volts. For example, a 0-10
volt range converter has a least significant bit value of
2.44V (10 volts / 4069 states). The positive Full Scale
will be reached at 10 volts -2.44mV or 9.99756 volts. The
negative full scale (in this instance taken to mean the vo.iace
associated with all converter bits OFF) will be 0 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 0-10 volt
converter has a Full Scale Range of 10 volts while a 210
volt converter has a FSR of 20 volts.

Computing Calibration Values for 16 bit ADC

(Note: LSB 9least significant bit) = FSR 65536

A/D Offset Adjustment Valves
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10.9.4

Unipolar Ranges (0-n Volts, n 10)

!

Adjust for printout between

'Input Range Input Voltage Low Value High Value

any +3LSB ! 0 1LSB
any,0Octal output+iLSB 000000 000001
0-10 +.1526mV [ 000000 000001
0-5V +.07629mV | 000000 000001
0-10mv +.1526uV " 000000 000001

A/D Range Adjustment Valves for 16 bit ADC

Unipolar Ranges (0-n Volts, n 10)

I
‘ Adjust for Printout between

Input Range Input Voltage - Low Value High Value

any +FS-1LSB +FS-2LSB +FS-1LSB
any,0Octal Output+FS-1i1SB 177776 177777
0-10 +9.99977v

0-5v +4.99988Yy

0-10mv +9.99977my

Bipolar Ranges (¢n Volts, N 10)

Adjust for printout between

Input Range Input Voltage Low Value High Value

any +FS -13LSB +FS-2LSB +FS-1LSB

Any,0ctal Output+FS-13LSB 077776 077777(2's complement)
=10V +9.99969y 177776 177777 (offset binary)
=5V +4.99985y
+10mv +9.99969my




CHART OF INPUT RANGE PARAMETERS

Cext AMPLIFIER SETTLING TIME SYSTEM THROUGHPUT RATE
INPUT RANGE Gin uF) (Gn Millisec) ACCURACY (in H2)
e, S —— w

Unipolar Bipolar GAIN (inRC;l::'nt) DT5716|DT5714 DT5712}|DT5716|DTS714 DT5712 J{DT5716 DT5716] DT5714 | DT5712
0 to +5mV 5mV 2000 50.02 |1 0470 | 0.100 | 0056 || 260 | 6.0 30 40 166 333
0 to +10mV $10mV 1000 100.10°|| 0220 | 0.056 | ¢.022 120 30 15 80 313 666
0 to +25mV 125mV 400 250.62°|] 0.082 | 0.022 | ¢.010 48 12 6 200 833 1600
0 to +50mV 150mV 200 502.51*{] 0.039 | 0.010 | 0.0047 24 6 3 400 1600 3200
0 to 100mV £100mV 100 1,010.1°|| .022 | 0.0047 | 0.0022 12 3 18 800 3300 [ 6600
0to+1V E3\Y 10 11,111°|| None | None | None 3 07 025 4500 | 10,000 | 20.000
0 to +2.5V 25V 4 33,333*|] None | None | None 3 07 025 2500 | 10,000 | 20,000
0 to +5V 5V 2 100,000°{| None | None | None 3 07 025 2500 | 10,000 | 20,000
0 to +10V 210V 1 NONE || None | None | None 3 07 025 2500 | 10.000 | 20.000

* These resistors are offered as aPrecision Rétktor Gain Selection Kit, Model number DT13-105014, for high accuracy gain setting.

REXT = 100,000 / (G-1)

Throughput Time = Amplifier Setiling Time +A, D Conversion Time
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RT-11 LINK VOS. B4R LORD MAP
SPBB231. LDA TITLE: SP@B31 IDENT: V01 061
SECTION ADDR SIZE GLOBAL VALLUE GLOBAL VALLE
. V‘FOBS. o000 0801000 C(RW, I, GBL. AES, OVR)>
SPOBz21 001000 0000850 C(RW, I, LCL, REL. CON>
DIRECT 0a1060
DT2781 001050 0083460 CRW, I.LCL, REL, CON>
TZ2781 an10sa  T27&S ao1a5a
12785 801156
TST11 004538 0B80B54=4 (RW, I.LCL, REL. CONM>
START 0045za
TRANSFER. ADDRESS = 0@452a. HIGH LIMIT = Q13164 = 2874

FRI 28-DEC-79 B£:45: 322

GLOEAL

12781

WORDE

WARLLIE



T2781 TST-11 MODULE MACRO VBZX. BB 28-DEC-75 B82:4%:
TABLE OF CONTENTS

=

i- 9 GENERAL INFORMATION
3= 1 TEST PARAMETER BLOCK <¢TPE>
- 4 1 INITIARLIZATION
S5- 32 DISPLAY PARAMETERS
6- 1 ERROR REPORTERS
- i MODEL TESTING INFORMATION
8- 1 LOGIC TESTS
8- 2 TEST 1: BRPLY FROM RLL REGISTEFRS
9- 1 TEST 2: CHECE ADCSR BITS
11~ i TEST 2: EBINITL ACTIONMN
12— i TEST 4: BYTE OFPERATION OF ROCSE
13- 1 TEST S: ASD DONE BIT AMD INTERFUFT
16— 1 TEST €: ERROR BIT AND INTERFUPT
1e- i TEST ¥: ENI» OF LOGIC TESTS
1e- 14 CALIEBRATION IMITIALIZATION
19~ 1 DISFLAY AT DATH
18- 26 TEST 18t: RS CALTERATION
28— i TEST 41: ASD INFUT CHANMEL SCRM
21i- i TEST 12: ASD INFUT GRINACHANMEL SCAM
23— b DAC INITIALIZATION
24— 2 TEST 1Z: RS IN TO DA OUT
25— 1 TEST 14: DoH FAMFS
- ey TEST 45: DA CRALIBRATION
26— 27 TEST 1&: DA SOUARE WAVES
27— = TEST 47 DA OUT TO ASD IN



DT27?81 TST-11 MODULE MACRO VOZ=. 6P 28-DEC~-79 B88:4%:24 PAGE 1

VONMNAEWNE

(PN X AV T LIS L OV AN O )
LI S BCURS (R RS B ) R -

W
LURUL P SN RUN

Lod L
Lol T

N

L

o Lo} Led
I

1)
L LR

o

4
41
4z
4z
a4
45

88eaan

P T

.LIST TTM
.ENARBL LC
. TITLE DT2781 TST-11 MADULF
. IDENT  /ve1. az/
. PSECT DT2ve41
. NLIST BIN

.SBTTL GENERAL INFORMATION

‘COPVRIGHT CC» 4979, DATA TRANSLATION INCORFPORATEDR A1)

RIGHTS RESERVED. NO PRRT OF THIS PROGRAM OF PLUEBLICRTICHN
MAY BE REFRODUCED WITHOUT THE PRICR WRITTEM PERMTISSTON
OF DHTH TRANSLATION INCORPORATED. 4 STRATHMORE ROAD.
NATICK, MASS., B817Ven

THE INFORMATION IM THIS DOCUMENT IS SUBJECT TO CHAMGE
WITHOUT NOTICE AN SHOULD NOT BE CONSTRLEDR A= H
COMMITMENT BY DARTH TRAMSLATION INCORFORATED

DATAH TRAMSLATION CANNOT ASSUME ANY RESFONSIETILITY FOF

THE USE OF ANY FPORTION OF THIS SOFTWARE FOR OTHER THAM
ITS INTEMDED DIAGHOSTIC PURFOSE  IH CALIBRRTIMG RAHD

TESTING DATA  TRAMSLATION MAMUFACTUREDR  AMALDEG AN

LIGITHL INTERFAZE BOARDS

VERSION Bail-/2

PHILLIF MARTINEZ 27V-JUL-73
FHILLIF MARTINEZ 2&8-DEC-73

THIS PROGRAM MODULE CONTAINS ROUTIMES TO TEST AMD
CALIEBRATE DTI DTZ721 AND DTIPES SERTES AMALNG
INTERFACE SYSTEMS FOR THE LST-11 A COMPLETE LISTTHG
OF THE MODELS TESTED BY THIS CODE MODULE WILL BE FOLIMD
ONM THE FOLLOWING PAGES. THIS MODULE IS DESIGNEDR TN
OFERATE UNDER TST-14 SUPERVISION

LIST BEIN



1

ra7é1 TST-11 MODULE
<NERAL INFORMATION

WONAMAD WIN R

e

MACRO VBZ. ek

L T T S VO v

28-DEC-79 0%:4%:24 PRGE =

THE DIFFERENCES BETWEEN W@1-0Z ANM YAt1—m1 REF

1>,

THE TIMING IN TEST 2 HAS BEEN CHANGED Tri
WAIT A FULL CONVERSION TIME BETWFEN TRIRAERS
BEFOR THE EBINIT SIGMAL IS CYCLED



DT2781 TST-11 MODULE MACRO VAZz BB 28-DEC-79 B£:4%:24 PRGE 2
TEST PRARAMETER BLOCK (TPB>

é .SBTTL TEST PRRAMETER EBLOCE (TFPED
= i TEST-11 DECLARATION

4 ;

S .MCALL TST11

€ 8Peann TST11

7 i

8 i

9 i RDDITIONAL PARAMETERS USED BY THIS DIAGMNOSTTI
10 ;
11 ;
12 aaaT4s  DELAY =545 A0 DELAY COLUNT STRRAGE
1= H

14 @aanszz  ERRCNT =522 EFRFOR COLIMTEFR
15 i
ie B

7 i TEST PARRMETEFR BLOCE

1& H
i3 CHLIZET  BINM

2 i

21 evaann TRE: - WORD FRREAM i ADDRESS OF FRARAMFTFE
22 i FPRINT-0UT ROLITTHNF
2% aannns . BYTE K i FRESERYED

24 @a@aRaaz . BYTE i7 ; # OF TESTS

25 i

26 ; TEST ADDRESS TRELE FOR LSE BY TST-11

27 ;

&8 anang - WORD TESTL. FET

29 aaRala . WORD TESTZ. FRT

8 Aaoald C WIORL TESTZ. PRT

Z1 ARaRRza C WORD TEST4. PRT

s, 4 . WORD TEZTS. PET

=z (5] . WORD TESTE, PRET

z 4 . WORD TECST?.: PRT

= @ . WORD TEST1m. 3

l-
IR RIIIRA

0 B NI U B IR N N I LN

BEA

nlojn

[Elgle

; AR
ZE A0aRdd . WORE TE=T11. @
=7V 800050 . WORL TESTiZ.
Z8 epaatg . WOR TESTiZ. &
9 AARBEn - WORD TEST14. &
48 BARAASY . WORD TEST1S. &
41 BARAATA . WORD TEZT1E. &
2 apany4 . WORD TESTi7T. &

LIST BIN

£
£



- T2781 TST-11 MODULE
INITIALIZATION

1
2
=
4

VO~N oW

16
11
1z

iz
14
15

1
17

- 18

N
13

0801606
0008104
008112
000120
8008124
00012¢
806134
oBa14z

900144

ee56ez7
000540
012?737
000210
80054¢

8o47ve?
0006074
102467

12737
eaEazn
PanS1 4
PB4

@12737
@Bam1 6
eeaS14

QR4TET
olalloied
19Z24/%

]
-

|l KX
-

DD 5 R
PO
LY <N

LO (8 BDoOI N Y |
DU I O8Iy HEN RSN

L =1 -y

DD
[ OO S  J XY
DURN RN O 2}

OGN O RN |
L I s

t

QD
("]
[x]
P o
MRS N
A

MACRO VOx. oR

INITEY .

INIT:

. SBTTL
CLR
Moy
RELMOY
CRLL
BCS
SET
MO

EF

M
FELMOY
CALL
BC<s

SET
MOVE

Mo

Mo

FETURN

28-DEC-79 @2 :4%:

INITIARLIZATION
ERSWF
#2600 , QRDELAY
#CHNL, R
QUEFRY

is

BITE. SUF

#20. EHODTACE
2%

#1060 BHOLTROC
#OHCTYF, B4
GUERY

e
BIT?. Sl4F

24 PARGE 4

i

ERODTACT, E#SIIF+q

INFUT QNLY mMopE!

SET WORST rAsFE DELAY
CHECK SE OF [+

1S <E

1€ D71 ,

SET CHAMMNEL MUMEFFR
SET THANMFL rimeFs

CHECE DA TYFEF

DAC IS OFFSET BIMARY
DAC IS 275 COMPLEMENT

SET DEFAILT AMLFEESS
SET DEFALILT WETTOR

ALL DONE



DT2781 TST-11 MODULE MACRO VB3. BE 28-DEC~79 BR:42:24 PAGE S
INITIARLIZATION

1 eev22a QUERY: PUSH R1 i SAVE POINTEFR
2 08v2z2 PRINTS i PRINT PROMFT
X 000224 FRINT < Y OR NX7? >
4 BoO242 TTYIN
S 880z44 122700 CHPE #°Y. RA i A "Y"2
eea1z1
6 6060250 081427 BEC =2
7 880252 122708 CMFE #°N, R& i R "N"?
00011£
8 008256 001422 BEL 1s i YES
9 800260 CRLF
18 eeze: PREINTC <{SEE MANUAL FOR ASSISTANCE
11 BeBzzH POF R1 i RESTORE POINTFE
12 eQaz2z Beevzc EF: QUEFRY
1z ;
14 8oAzZ24 ORAZel 1§ SEC i SET CRRRY FLAG
15 e@Razze  oaadol EF Kt 2
1€ aREzZze aazd4l 2§ cLC i CLERR CRARRY FLAG
¥ oaeazz2 2 2N TTYOUT i ECHND CHARACTER
18 0AR=34 CRLF
19 AREz3e FOF Fi i RESTORE R1
28 Aapaz4n  aneazaY RETURNM
=1 i
2z . MLIST EIN
24 Qa034z  SPEED: ASCIZ  "1e@ KHZ ASD MODULE"
25 @apazes  DACTYFR:  ASCIZ “275 COMPLEMENMT ¢
26 aoBdaS  CHML .RECIZ "IS BOARD SE ¢
27 . EVEN
28 LIST BIN
29
=@ i
21 i
Iz .SBTTL DISFLAY PRRAMETERS
=4 i THIS ROUTINE DISPLAYS THE CURRENT SETTTHE
=5 ; OF “BRSE” AND “VECTOR® OM THE SYSTEM QOMIOLE
ZE ; TERMINAL.
I8 @andzz PARAM:  PRINT  <{BASE RDDREZZ = =
% 8oB444 @1=7e0 Mo E#ERASE. RE i GET BRSE RADDRE=S
AARAT54Z
431 @450 DCT1E i DISFLAY
41 @aad45:2 CRLF
47 AER4SY PRINT <MECTOR ADDRESS = 5
42 QVBSHEa B1ZVEn Moy ERVECTOR. RA i GET WECTOR RALDRFE=S
aaas44
44 008a504 0CT1eE i DISFLAY
435 88850a¢ CRLF

46 880518 QAgazZav RETURM ; ALL DONE



T2781 TST-11 MODULE

RROR REPORTERS

-

000512
00808556
908560
2900562
008564

B
WNHROOVONMNAR MNP

(Y
H

15
1¢

2= 883654
249 PB0OESA
25 atRss2
26 ARRESd
27 amr;
28 Pang
29 00ne

T 26 80as
21 aeav
2 BE@TG
IZT aneT1E
24 oparza
<5 GBB?LZ
€6 oap?

! B B | 'Jl
G" LU SN LU (Y X

I'T\ [0 4 "'i

010106

80207

e1616a

MACRO Vv@3. 8e 28-DEC-79 @£:42:24 PAGE &

. SBTTL ERROR REPORTERS

THIS ROUTINE PROVIDES ERROR REPORTING FOF EIIS
TIME-OUT ERRORS (NO BRPLY FROM INTERFACE

NORPLY: PRINT <NO BRFLY WHEN ACCESSING LOCATTIMN -

MCey R1. RA

OCT1¢6 ; DISPLAY ROLMRFTT
CRLF

RETURN i- DOME

i THIS ROUTINE PROVIDES ERROF REFORTING FOR REGISTEF

REG:

BIT ERFORS ¢ONE OF MORE INCORRECT EBITS IN A FERTSTFE .

PRINTC <REGISTEFR ERFOR-
FRINT ~ADDRESS -

PLISH (S g] i SRYE R&

Mo Fl. R& i GET ARDDERF==

OCT1e

CRLF

PREINT LESPECTED : =

Moy Fo.RA 3 GET EWFECTED WRiLLFE
OCT16 i DISPLAY

CRLF

FRINT SFOUND -

M0 CSFP L. RA i GET BAD RTTS

XOF R RG i BEMERATE SHAFPSHOT
OCTaE + DISFLAY

CRLF o FORMATTING

PrRINT <RITS: e

POF %] i GET EFRFROR BITS
OCTiek i DISFLAY

CRLF

RETILIEM i DOME



DT2781 TST-11 MODULE MACRO v@Zz. gB 28-DEC-79 @£:4%:24 FAGE 7
MODEL TESTING INFORMATION

1 - SBTTL MODEL TESTING INFORMATION
2 .NLIST BIN

2 ;

49 i THIS CODE MODULE CONTARINS THE ROUTINES NECESSARY
2 i TO TEST THE FOLLOWING DTI INTERFACE MODELS :

re ;

8 ;

S H
i1e i DT2721 HIGH LEYEL ANALOG INPUT
11 12721 ==INITS1
12 T27e1 ==TFE
1= i

14 i
15 ; DT2725 WIDE RANGE AMALOG INFPUT
15 127as ==INITS1

v TZVES ==TFE

1= ;

12

20 i

21 . LIST EIN

24 i SOFTWARE SWITCH REGISTER EIT RESERYATIONS
2% i

25 i BITS 14-15: NOT LSED

27 i BITS 1=-8: # OF AR-D CHAMMELS

28 i BIT v 275 COMPLEMENT

29 i BIT & 0TI MODULE PRESEMNT

0 i BITS Z-5: NOT LISED

z1 i BITS 2-&: RESERVED



T2781 TST-11 MODULE MACRO Vve3. eB 28-DEC-79 @£:42:24 PRGE &
LOGIC TESTS

1 . SBTTL LOGIC TESTS
2 .SETTL TEST 1: BRPLY FROM ALL FEGYSTEFR S
2 H
4 ; THIS TEST VERIFIES THAT THE INTERFACE SYSTEM RESEONT.S
5 i WITH A BUS REPLY SIGNAL DURING A BUS DARTIO EBUS CYCLE
6 ; ALL REGISTERS AVAILABLE ON THE BORARD ARE CHECKET
v ; '
8 i
S 800726 010602 TESTLi: MOV SP, R2 ; SRVE <P
10 eeer3e RELMOY #2¢.Ra i SET WP TRRF TO 4
11 800736 0100=7 MOV RO, Gug
2000a4
12 800742 012701 1% Mav G#EARSE. R1 i GET ALDLERESS
08542
1=z aonras SCOPE i DECLARF LONF FOTHT
14 800758 @@SH11 CLF (R1> i DARTIO BUS ©YTLF
15 seavss SCOFE i DECLARF LNOF FOTHT
1€ OQOTS4 @&Z2701 AD #2. k1 i NE=T REGISTFFR
. BEaRGS
17 80avea SCOPE i DECLARE LOOF POINT
12 eaeve: o0asA1il CLF (R i DATIO BLIS CYCLF
19 vavey SCOFE i DECLARE LOGOF FOTHT
20 0@avEE  @EZTEL RO 2. R1 i NEXT REGISTEFR
ananns
21 eanvTTs SCOFE i DFCLARFE LODF FOTNT
22 eBaTvd  Aase1q CLF R o DRTID BLIS CYCLE
2% PRATTE SCOFE i DECLARE LOMF FGTINT
24 91056 @ssvel ADL 8. R i NEXET REGISTEFR
zlojeiol e
25 601644 SCOFPE i DECLARE LOOF FOTNT
26 @mons  aasma14 CLF 4 = ) i DRTTIO BLIS C900 F
27 A61616 EXIT
2e ;
g9 H ****#:%:%:****»:*»:******:#:4:!0:#:*#*»:»::#::0:»:##»:»:*:4::#:#-*# R R R X
26 ;
21 . EFRFOR CODE 1 - BUS TIMEOUT
& i
=3 ***#m***m***mm***#**m*#***w**#**m**w*m*ww»+w*+74ww
=4 ;
25 001312 @1160= 2¢- MO CSFL. RZ i BFT OFFEMMING Fr
I AA1A14 918208 MCi R, SF i RESTORE STHRCH
X7 001016 EFRROF 1. NORFLY i REFORT ERRNF
38 AA1a2:2  eAR113 JHMF CRZ i CANTINUE TEST
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TEST 2:
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MODULE

MACRO v@Zz. oe

ADCSR BITS

Q137381
8veS42
805802
0127vaz
Beon4a

P16211
@1=Z764
BRRS4:s
arv4al
a11i16aa

lod 2 =)
Do

B

Ty Lol 3 Ty Lo o

-

U B I )Y

MU I Y
N =) 3 fed
o)

XY
Yy

@D
G P

DN |

DOl (4]
]

a1az11
Ba1=Z7a4
Boas4s
arv4nl
@11166
a4z7EE
1vez=vy
arazon
Ba146az

. SBTTL TEST 2:

28-DEC-79 ©2:43:24 PAGE o

CHECHK ADCSR BITS

THIS TEST CHECKS MOST OF THE RITS IN ADCSE

BITS ARE CHECKED FOR BOTH SET ARMD
THE BIT THAT IS NOT CHECKED
IT IS CHECKED IN OTHER TESTS

RESET CAPARRILITY

IS THE A/D DOME EIT

TESTZ MOy BREASE. P1 i GET RDDREcSS
CLF RrRZ i INIT TEST REG
MO #40. F= i SET # OF STRTES
SCOPE DECLARE .NOF FPOTHT
i¢: Moy FE2, (R1 SET BITS
M EHLELAY. B4 SET COLINTER
2% SOE Fd4. 2% o DELAY FOF SETTEL THG
Mo CR1i». BR i GET BITS
BIC #17700, BA i IGMORE HIGH BYTE
AN = TEST BIT=

R, R

- BEDR =¥ MO ERROR - SKEIF

B G o T S SR R e Y b gk 2 SR B S S B IR Y e e b 22 28 2B B R SR SR SR SR N Y S S e ey EREE X XX RS
ERROR CODE 2

- EBIT EFFROFR. ADCSE

BITS o-&

b 2 2P R SR S S S R Y b gh o b 25 3 SR ST S R Y R e e b R b B E R R S N N N N S ey g

ERROR 2, REG REFORT FRREOF
3¢ RO #4. B NF“T STATE
SO F3.1% LOCE LINTTL DnmFE
CLR R TNTT TEST RER
MO #16. R SET # 0F STRTF=
SCOFE DECLARE LITWF POTHT
as - MO 2. Rl SET ETTS
M GHDELAY. Fa SET CALNTEFR
s¢ SOE R4. 5% CELAY
M CR1Y. R GET ETTS
EIC #17RT7T, B TGNORE il EBYTE
ROF: RZ. PG : TEST BITS
BEC: €% i NO ERFAR — SHIF
i ***5*****2*:*******”:ﬂ’:**":3'5*:*:3“1*1***************3-* bbb
; ERROR CODE X - EBIT ERROR. ADCSR
; BITS 8-11
H ********************************#:****ﬁ:*#;»::{::f::f.:{::{. £ A

ERROR 3. REG i REPORT ERFOF



if2?81 TST-11 MODULE MACRC VvOZ. @k 2€-DEC-79 @8:4%:24 PAGE 16
EST 2: CHECK ADCSR BITS

1
2 ;
2 001132 €272 €% RO #4006, R2 5 NEXT STHRTF
80040c
4 8B112¢6 877316 SOB RZ, 4% i LOOP UNTTL DhmE
S 901140 805082 CLR k2
6 001142 01270z Moy #4.RZ i SET NUMBEF NOF STHTES
800004
7 80114¢€ SCOPE
8 80115@ 010211 7§ MOy ke, CR1 D i SET BRITS
9 801152 0132704 MOy @HDELAY. R4 i SET COUNTEFR
60a545
18 8A115€ @rv4el &4 SOE k4. ¢ i WATIT TO FIMISRK
11 8@iiea oiiden MO (R12. RA i GET BITS
12 B6B11€2 Q42700 10 EVEVY. RB i IGHOIRE SnMFE RITS
@QzvveYT
1 B@116€ 74200 “OR RZ. A . TEST EBITS
14 891178 eafl4aas EBED =k 2 i MWD FRREOR SHITER
15 i
1€ TR Gadiaih i b & cE 2 o Rt R R TR TP TP TR S O SO TR VR T T3V VN O G eV AP ORIV O QT NN PR
1€ ; EFFOR CODE 4 - EBIT ERFOF ADCSE
19 ; EITS 14 AND 15
pedG] i
21 EEE AR R i b S o B b S SR T T T T T SR T T SV S VSRV O P R eIV NI ST O O C TR VTR ROy I I A AR R
oy B
2% ap1ive ERFOF 4, REG i RFFORT ERFCF
24 ;
25 @A11TE Qezvez 9% RO #4000, B2 i MFXT STRTF
a33maGa0
2€ BR1ZaZ  ATTIELE SOE [ SC 2 o L0FE TTILL DinF
&7 aaizing EXIT
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TEST =2

W O NOAARLRWPPR

15
1e

1is

Ll La)
O

TST-11 MODULE
BINITL RCTION

801266
881212
8081216
aa1222

8p1224
an122¢

. 0012Z=a

6R1232

0a12Z=€
aa1246
aal =4z
faa1244

1 BR12560

Be1252

012701
8nas542
012711
840101
e137an
aBaS4s
g Ik
ie5211
aasea

@1zx79a
BRAS4E
avveal
aaRaras
811186

BIT47
av4ze
A

[N I RO

MACRO VO3 oR

. SBTTL TEST

R O

TESTZ: Mov

MoY #40101, (R1>

Mo CHDELAY. kA

Moy BHOELRAY. B

1%: SOE (SR
INCE (R
CLE 9]
SCOPE

p: A SOE Fa. 2%
RESET
Mo CR1a. RE
EIC ITATE,
=0R S,
BED %

@HEASE. R1.

PP

28-DEC-79 09£:43:24 PAGE 11

EINITL RCTIONMN

THIS TEST VERIFJZS THAT THE BINTTL SIGMAL CLERRS
THE PROPEF RDCSF BITS.

GET RDDRE==
SET BITS

WRTT FOR A0 DOME

SET ERFOR BIT
CLE TEST FEG
DECLARE LOOF FRATHT
WARIT FOR A-T DOME

ISSUE RTHTITL
GET BITS
IGMORE S0OME ETTS

TEST BITS
k. - SETFR FRFIF

b b SRR TR T S S SR T R e ey oY E b SR S S S R O Y T TR R T ER 22 A R R R R R R R RS

ERFOR CODE S - PROFPER BITCS) WNAT CLERRFD

*##*****&***m*m**********m*wm****w*#*****$*4*$4¢4$

ERFOF S, REG

T$ EXTT

FEFORT ERFOR

ALL DOME
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TEST 4: BYTE OPERATION OF ADCSR

1 .SBTTL TEST 4: BYTE OFPERATIOM OF RALCSE
2 ;
2 ; THIS TEST VERIFIES HIGH AND LOW BYTE OFERRATIOMNS
4 i INVOLVING THE ADCSE.
S i
[ j
7 PP1262 012701 TEST4: MOV GH#EARSE. R1 i GET RDDRESS
086542 :
8 0012€6€ 005011 CLR (R1> i CLERAR ROCSFE
9 801270 056E2 CLE RrRZ i INIT. TEST RFINISTFF
18 801272 SCOFPE i DECLRRE LOOF FOTHT
11 001274 112711 MOVE: #-1, cR1 i SET RAY BITE
s Rrarararary
12 001286 013785 Mo GHDELAY. RS i WRIT TO SFTTLF
, ARRSAE
1X 8R1=Z84 @P7PSE1 1€ SOE RS, 1%
14 9R1zZ0s 011168 Moy CR1RR i GFT ROICSF RS s
15 981218 42780 BILC #1ARZFT. RO i TRMORE 0l BYTF
deazve
1€ AR1Z14 @&742660 KO 2. R o TEST BITS
v 801Z1€ anid4ac BED pe 3 DK = SKTF FRFOF
i i =
19 R St i B B oE R S P R S S SR OF 7F 3 T T O P 1Y O T O O O ST G R G R O S GO GG G PO OGO OY
268 i
21 ; ERFOR CODE & = HIGH BYTE LOARCED DHIRTNG
2e i H LMW BYTE OFEFRTTON
2% i
24 H b 2 S T S S R TR R S v Y O b 23 25 SEL SR R R S SR R S S S IR TR I SR O O OF O o B3 B SR S SRR S
2% i
2 BR1zza ERFOF & FEG i REFORT ERFDOF
27 i ‘
28 AR1324  ansell  2$ CLF TRI i CLERR ROCSRE
29 BR1zZ2E  2ASHAT CLE k2 i INIT  TF=T RFGTSTEFR
W Bv1EZe  eaSzol INC F1 i POINT T HIGH RYTF
X1 eoi1zz2 SCOPE i DECLARE L OOF FATNT
22 AB1334 @13ITES _ Mo AHDELAY. S i WARIT TO SFTTIF
BORS4e )
2T 001343 QTVSe1 ¢ SO  SAT. 2
34 01342 112711 MOVE  #-1. CR1D i SFT RSU BITS
AFV?VV
35 BA134E  @16100 MO ~1CF1 0, FE i GET ADCSF AT WGRD
A7FEPT
€ BOLISZ  @4Z7OR BIC #17TEAD, R i IGMORE HIGH RYTF
177E0n
I¥ B01ZSE  aTv42a0 HOF | PP i TEET BITS
38 001366 @E140Z BED 4% i 0K = SKETF FFRNF
39 ;
46 HER S a2 B d 2 gzt U e o A e E e LR L R e
41 ;
42 H ERROR CODE 7 = LOK BYTE LOADED DLIFING
4= i A HIGH BYTE OPERRTIOM
44 i '
45 3 ook s ot b o ol s o e o b o s o o o o b o b s b o o e iR SR o o o o b o b o b
46 j
47 81262 ERRQOF 7. REG i REFPOFRT ERROF
48 i

45 PB1366 48 EXIT



DT2781 TST-11 MODULE MRACRO VOZ. ee 28-DEC-79 ©82:42:24 PAGE 1%
TEST S: RA/D DONE BIT AND INTERRUPT

. SBTTL TEST S: AAD DONE EIT AND TNTERRIIFT

THIS TEST VERIFIES THAT THE A/0 DOME EBIT CAM
BE SET PROPEFLY AN THAT THE INT ENE EIT
FUNCTIONS PROFERLY.

_'w.. e s s s e

201370 913761
20a542

01374 01327062 MOy @H#VECTOR, B2 : GET VECTOR AGDRESS
20a544

10 @21400 ©ASTEL TST 2Ry i CLEAR ASD DONE BIT

eaBaz

11 091404 B65611 CLF ¢R1 i CLERF RDCSE

12 BA140E SCOPE i DECLARE | ONF FOTHT

1T 831418 185211 INCE CRA i SET AAD DNME RTT

14 @@1412 G137 MY EHOELAY. B : WAIT FOR AST [ONF

ESTS: MOV EHERSE. R4 i GET ADDRESS

W ONMMADWNPE

15 edl141c @77a01  1¢: SOR RA. 1%
1e a@1428 41685711 TSTE CR1x IS BIT SET™
17 Bald4z2z 160452 EMI p: 2 i YES - SHTPR ERRCGR

ie ;

1 9 H 5 S0 oE oE SE SR S R SR SR R Y R H AR R R 53 R TR AR BT R SR SR SR S SR SR SR SR SR AR SR O B SR SR S0 SRS IR SR S
28 i

21 i ERROR CODE 18 - RS DOME BIT WNOT SET

P R, 2 2 5 2 b SR SR SR B R SR SR SR SR R h 2 AR S SR R TR R S S TR SR S 2 SR S S Y B S S B TR MR AR AR B 2 S 2R

25 @E1454 ' EREOR 1 . REFMFT ERFOF

25 AA142e ARRdET EF Lk 2 P CEMST O CONT TR IE

27

22 3ar14Z=a g 3 SCOFE v DECLARE LONF FOTHT
29 AR14z=s T=T =5 ) . FERD ADDER

3
o )
o N

o M

x\)
> =
P b [

TETE CR1 i DOMF RIT CLERF™
EFL K* 3 i YES - SHIF ERRENR

3
[oC ]
PR
b
Q&

o

3 )
5 =

L)
o

PR 2 E 22 58 38 S0 T SR SRR SR A R A S A R S R R R R R AR R R R R R R IR S I R

i ERROR CODE 11 - ASD DONE BIT MOT ©LFAFED
i AFTEFR R/ DRTA WA= FFAD
H L 20 B 5 B T T SRR TR E SRR R L TR SR B SR PR 3L 5% S 3 o 2B TP SF S R S SRV AR SR AR R S MR R R R SRR X B

aa1442 ERROF 11 i REFOFT ERFOFR
801444 @456 BF t=f 3 P CAMST O CORTIMOE

N RN N ENERENERERERER)
PO R R T I AT AR S
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EST S:

ONO VbW NB
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15
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PR I P PURPURUN P R

TST-11 MODULE
R/D DONE BIT AND INTERRUPT

80144¢
8814506

801454
801452
001464

001470
001472
001474

801506
ea15ez

2015ac
601516
ae1s1s

an1514
An151c

Q152

S @m15s.
. @a15z2E

2ok R
en15z4

08580z
012704
808340

010012
910462
eeeea2

i1e5211
e127eo
eeas4¢&
avreel
852711
8aai10a
10€4az
eaazan
165464

[y}
Y]

AR T

o

DO

o Fa
a T

oY
g
BN

......

-
2
S
-
>y

)

[)
DN D
DU o O

@ -

PR® 90
D
2%
|1{
[XN

P

anag1z

MRACRO Vv@Zz ok

28-DEC-79 B2:4%:

24 PAGE 14

3¢ CLE Rz i PREFPARE STATLIS WIORT<
Moy #PET, R4
RELMOY #5¢. RO i GET ISRKR ADDRFSS
Moy RA. (R2D i STORE
MQav R4, 2¢R2)> i STORE STARTLIS TOn
SCOPE i DECLARE LOOF FPOINT
INCE (P15 i SET R/D DONF
MOy GHLELAY. PG i WRIT FOR DNiNF
4% : SOE RO, 9%
BIS #1060, (F15 EMARELE TMTEFFIIFT=
MTFS Rz EMAELE CFU IMNTFRRIFTE
NOF STALL TIMF
MTFES k4 TLIREM NOFF CFi
H e b s o b o o o o e o o o b B 2 22 2 2R SR TR TR SR RR SR T AT SR N Y SR A I ST N S S
i ERFOFR CODE 17 — NO INTERRURT MM ASD DObeE
:; ot o i bbb b o xpr b i N o s o ot s e o s b o s o g PR R ETE X RS
ERROF Az i REFMRT ERFOF
Ef = 3 CAMST CONTTMHLIFE
oF RO #4. SF AROTLIET STAC
SCOPE DFCLERE LONF FOTHT
TST ZORD FERD ADMFF
TSTE o B AT DONE CLERERS
EFL aF YES - EXIT
sobobiobibudidobdiobododibd i g e EE R R R R R A R R R YR
} ERROR CODE 1% = ASD DOMNE BIT NOT CLEARRFD
; AFTER A-T' DATA WAS REAT
:; o b b s o o o o o s b N b o o o o A o o o o b b b o e
ERROR 1= FEFPOFT EFFMF
EF 13k 2 CARMT TAHT IMNIE



DT2781 TST-11 MODULE MACRO VB23. et 28-DEC-79 08:432:24 PAGE 15
TEST S: A/D DONE BIT AND INTERRUPT

1 001542 (=% 3 SCOPE ; DECLARE LOMAF FPOTNT
2 901544 0OP57€1 TST 2CR1Y ; CLEARFR DONE
eacoaz
3 001556 005011 CLR CR1> ;i CLERF ARDCSE
4 891552 665211 INC (R1> i STARART COMNVERSTIOMN
S 981554 105711 7¢: TSTE (R1y i WARIT FOR DOMFE
6 BP1556 164a37¢€ BPL Ié 3
7 801566 ©6B5711 TST (R1> ; ERROR RIT <ET~
8 81562 160001 BPL es ; NO - EXIT
9 F
10 5 dkobkeokobstok ok bbb ke s ool b o ob o stode oo b ke b o s bk b o o skokobob ok bbb b g b b ok
11 ;
12 3 ERROFR CODE 14 - ERFROR BIT SET AFTER NORMAL
= ; A/D TRIGGERING SEGUIENCE
14 ;
15 B kbbb boR bR b bbb koo bR b R b b b s e
1& i
= e BT ERFROF 14 i REFOET ERFOFR
1< H
19 aR1SE6E @ABSTEL 8% TST 2R i CLERR DiNNE
ARGRE S )
PR1ST:  BrSal1il CLF o =5

MY P

EXIT

=
=
m 5
(XY

N

J
Y



fr27e1  TST-11 MODULE
ERROR BIT AND INTERRUPT

ST 6

O ONOMABWNR

N

@0 M- T

AL 1AL Ll L) el G P R P PR P

A I S PR AN B

HENERERE)
1

5
DU R OB I O

H
ey

81576
001602
801606
aB1e1z
en1e1e
ea1ezn

aB1e22
BR1ez4

cloh E el
BR1E3a

A

PRRRRE R

QD
[

QIO
DR

~
‘!

RBALESE
Go1eS2

01z701
eeas4z
e1zvez
e8easS44
acx2vaz
zalolcle b
aasvel
alclrlelche

aasel11
e T bairs I
108062

aaad4]

135211
185711
186=7E
185211
aas7T11
19842

[
[y
(XY
£
|

ey

MA

H
;
i
i
i
i
T

E

iii

CRO vez. eB

28-DEC-7?9 0£2:4%:24 FAGE 15

. SBTTL TEST &: ERROR BIT AN INTERFIIFT

THIS TEST VERIFIES THAT THE ERROF RIT CAM RF CFT
PROPERLY AND THAT THE ERF INT ENE BIT FUNCTIONS

CORRECTLY

STe: mMov

@#EBASE. R4
G#VYECTOR, B2
#4,. RZ

20F10

R

k1D
i€

GET RDDRESS

GET VECTOR ADDRESS
ADTIST YWECTOR
CLFAFR ATy DOMNE BT
DFCLARE LONAF FOTHT
CLERF RAlwsF

EFRFNF L FRF
VES - SKIF EFFrE

L b b B B S R T R R T R T SO T VR Cp U S U U VO G N N S e O G QTR U P SRRV ETOY

ERFOR CODE 15 - ERFOR EIT MNOT CLEARR

kbbbt b b bbb b bbb b b b b ok b A A b b bbb 4 b

EFRFROR
EF

SICOFE
TMCE
TETE
BFL
INCE
TST
EMI

15
ek 3

R
(R
2%
R
TR
z$

FEFMORET EFFNF
CAMNST COMTYHEF

[FETLARE ILO0E FOTHT
SET ASD ToaME BT
TEST FOF DORF
WRIT FOR [OMF

SET EFRFOFR EBIT

12 BIT SET™

YES - TSHIF ERFROF

L b b i i ot 2k ) E SE 23 SR R TR TEY S S TR ST U Y PO S RO VRTUR GV O UV OV Y (R VG G G Y UG AU E PR RN

ERROR CODE 16 - ERROR BIT NOT SET

***********#****#*********#***&###****###*&&#####&

EFRFOR

EF

1
S#

EFFOFT EFRFNF
CHRMNT COMT INHGF
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TEST 6:

WO NGO AW NP

P M

Lo Lad Lad P PO PO
OV =Y O R )

TST-11
ERROK

881654
081€5¢

81662
8o167a
eel1e72

881676
eei7aea

801704
oe17exs
2n1716a

DL N (3]

IR
Do R
NN RS IS |
(PRI O (X LX)

-
X3

OR1TIE

BE1 7

@@L T
BRLT4Z

MODULE

ea5e6z
012704
880240

81001z
81042
seern2

asz711
840000
106443
avaz4a
18404

=
=
[
Ja
Dot
=4

.l

QQ
DU 1}
o
U |
[y B
£ T

2 a @
DD
D A

Do A
o P
o

1[5 b o

aasa11

MACRO VBZX 2B
BIT AND INTERRUPT

3%

CLR

28-DEC-79 62:42:

RZ

24 PAGE 17

; PREPARE STRTUS WORLS
MOV #PR7, R4
RELMOV #4%, R& ; BET ISF ADDRESS
MOV RG, (R2) ; STORE
MO R4, 2¢RZD ; STORE STATUS Trio
SCOPE ; DECLARE LOOF FOTNT
EIS #4022R, (F1O i ENRBLE INTERFLIFTS
MTPS Rz ; ENRBLE CFLI IMTERFIIETS
NOF ;. STALL TIMF
MTFS R4 ; TURN OFF CFL
j; o b b oz e o s o o o ot st b N o o ot ot o o e e o o o o o b o s s i b b b b o bbb e
; ERROR CODE 17 - NO INTERRURT 0N ERFCR
:i ot oz s N b o o ot ot o o N b o o o v o o b o o o ot s o s b s bbb o e b b b A o
ERROR 17 REFORT ERFMF
EFR S% CEMHCT COMTTHIE
as: AL #4, SF ADTUST STACH
SCOFRE BECLAHRFE LOOF FOINT
CLF CR1 CLERR ERFOR BTT
T=T CR1 D CHECE RIT
EFL S$ CLEAR - SKTF ERFME
:; FYCEVYEY CRVCRVETY PYT PRV VPV VRV ERY PRV LRV SRV ERY SPV vRY Tp¥ TRV T3) TRY TH TR SR SpY oY 2P TE I IEL SR SRV AR SR A3 S 2 2 b R R S 2 2
; ERROR CODE 28 - ERROR EIT NOT CLEAF
.i ***7"1************#3#1#:#2*********#1*2¢+=’+'-5#11‘1'12#3:#!!42#&#:**=+-:+~2§~1+-=§-:§~-+«~i~
ERROR 2@ REFOET ERFOR
5¢ - TET 20R1 FLERF PONE
CLF CR1D CLERF ROCSE
EXIT



T2781 TST-11 MODULE MACRO V@3. 8B 28-DEC-79 88:4%:24 PAGE 1&
ST 7: END OF LOGIC TESTS

- 1 .SETTL TEST 7: END OF LOGIC TESTS
2 i
2 ; THIS TEST IS PRESENT TO INFORM THE TST-11 MOMTITOR
4 ; THAT THERE ARE NO MORE ADDITIONAL LOGIC TESTS
S ; TO BE EXECUTED. WHEN THE "ALL" COMMAND IS LISET:.
& ; THIS TEST WILL FORCE A RETURN TO THE COMMSMI:
7 ; LEVEL OF TST-11 WHEN THE TEST SEQUENCER RERCHFES
8 i THIS TEST.
S ;
10 ;
11 801744 TEST?: ESCRPE
12 3
1= ;
14 . SETTL CARLIERATIOMN INITIALIZATION
15 ;
1e i THIS ROUTIMNE PERFORMS INITIAL IZATION FLINCTIMANS
v i+ FOR SOME OF THE CALIEBRATION TESTS
i1s i
1< i
28 BPRiT4E GETCH - PREINT CCHAMMEL > - i OHITRUT FPROMFT
21 an1Tes GETOCT i GFT WALILIE
22 e1ved 143422 ECs 1¢ i TR AT BN = CONT
2% BR1TER FRINTC <ENTEFR AM OCTAL CHRAMME. ADRDRFSS
24 GAZAZEH AGRTIE EF GETCH O TREY AGRTH
25 i
28 aRaZez2 e1:ZTel 1§ Mo PHEAZE. F1 i GBET ALDFFSS
. aaaSq >
27 80ZaZe @LITaz Mo BRODTARCC, B2 i GET WRLLE
aaEat1d
28 aaza4z oAzl SHAE rE i ADTUST
29 aazag4 ek FREINT “MODE BITST > i DLTRUT FROMET
g s [ e v T GETOCT o BET WARLIWF
21 @ozacd  1@z423 BECS K3 2 i CR AT ENM = TOMT
2 Bazees PRINTC <EMTEFR AWM OCTAL FBYTE WALUE &
22 90z124  @0RT4T EF 2%
=4 j
35 @0z12¢ @4Z702 It EIC #3577, RD . CLEAR LOW FYTE. PO
@3z Tv
36 BBZ1EE @1E7ed Mo EHOCTACI, FA i GFT waLLEe
el b '
X7 BO21Ze @4zZ7o0 BIC #177400, RE CLERF HIGH FRYTE. FR
1774606
2 aaz14Z AcERRZ AL R RS ¢ RARD TN MODE BYTF
9 @aBz144 @RSTEL TST ZuR1 i CLEARR MNME
BaaRaa
49 802156 065011 CLF CRA i CLERFR BOAFD

41 882152 @aazar RETLIRM
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DISPLAY

L N
W MR OWON NAAWNP

(Y
F Y

xg

TST-11 MODULE

R/D DATA
8002154 016104
a0apa2
Paz160
902162 6057141
2021€4 1A0A1S
902166 112704
aaRr1as
eazivz
an2174 42711
B4@aa0a
PAZ2ern  AAS2=ET
15 1516 Lrpeiey
eac2Rd BASYET
aaasz
PAZZAG  PAe1LeRZ
aaz21s @127 ET
ATTFEVT
apEasz s
ARZZZE apRzarv
A2
RAZZdd BRgTET
177478
aRz25n
RRZ2SZ  A4z27E
14878
paaz2oe azzyvaz
BRRAcH
ARZ2Es  ARl1Rnz
aRzzed BSzZTRE
aaanEl
ARZZ27E 112794
BaAn] @
BR2274
QEzZZ7E @16211
(%1% PEara v TS B R G B i )
pezzaz  18ARZTE
802304 @BR47ET
177E44
Pe2zZ18 1805204
ABzZ1s AA1TEE
Bazz14
RAZT1E  HReTET

MACRO VOZ. 8k

L S

DISPLY:

1%:

. SBTTL

MoV
0CT1€
TET
BPL
Move

TTYOUT
BIC

INC
TET
EMNE
(4 RS

FETLIREM

. SETTL

THIS TEST ACCERTS

28-DEC-79 B8:42:24 PAGE 19

DISPLAY A/D DATH

2¢R13. RE ;
CR1 ;
1% i
%'E.R@ ;

#4006, (R1>

GHERFCNT i

EBHERRECHT

1%

#-1. EHEFRCNT

TEST 46: ASD

A CHAMMEL.

THIS ROUTINE TRKES THE DATA FROM ADDER AMD DISFLAYS
IT FOR THE USER AS A 16 EIT OCTAL VALUE

GET DRTH

PRINT

ERFOR EIT SET™
NO — RETLUFRM
PRINT “E~

CLERFR EFFEOFR EBIT
TN CONT
OVERFLOW?

MO - SKIF

YES — FORCE WRLLUE

CALTERATION

ARDRESS FROM THE LISFFR

; AMD DISPLAYS THE DATA FROM THAT CHANMEL CONTTHUDLRY

TEST1R:

1%

2%
R

Pl

FRINTC
CALL

FEESIT
BIC

BEIT

EME
BIS

MOVE

CRLF
Moy
TETE

EFL
CALL

DECE
BE®
TAE
BF

AT
GETCH i

#148703, B2

#£0. B2

is

#1. F2

#14. B4 ;
R, CRL>

(R

=%

DISPLY ;
Fa H
1¢ ;
2$ L]

CALIBRATIOMN:

GET CHAMMEL RDDRESS

SET UF KEEYEOARD
CLERR SOME RITS

EXTERMNAL =

YES -~ MO STARRT BIT
SET STRRET EBTT

LIME COUNTER

]

COMNVERSTON

oo aobklic
R R

TART
RIT

L)

Z

DISPLAY DHRTH

LINE QVER™
YES - NEW IL.INF

NEMT CONVERZIONM



rezel

ST 11:

VCONONNLE YR

1

11
iz

1z

14

15
1¢
ig
19
28
21

TST-11 MODULE
A/D INPUT CHANNEL SCAN

002320
002352
082354

002360

02364
QB23EE
eaz2zre

aR2zvz

BBZI7E
262464
Ba246E
eRz41 6
@az41z
Paz414
Gaz41E

el by

S v T P Je

B4 ZE
PEZ436

. BEz43z
F enz4zg

aE2446
@az44z
eRzd444
QBZ44¢

002452
BRZ454
86245
enz4cn

01z701
000542
eas7el
eananz
8aS611
easSaaz

11278z
aaaa1e

016200

-
[
2

o)

[y

Do XY
J
X1

-
!

y JOR Y 0

3
[ %N

R
[
Xt

P20 Do)
D@
o - &
P2 on
| B Y
B T

185711
108Z7e

J

R O

GE“" rET
17751¢

165za=
Ba1LEwy
easzaz
12zZ7a2
AaaSg,
8a1=4¢
BASHRHs

! lsl l._"

‘A

r)

x

anT4z

MACRO vez. ee

. SBTTL

TEST11: PRINTC
KBEXIT
MOY

TST

CLF
CLF
1¢: CRLF
MOVE:

FRINT
Mo
ocTE
Mo
SWNHE
Mo
M

ok SOE

CF IMNCE

4% . TETE
EFL
TAE
CALL

DECE
ENE
IHIC
CHMFE

ENE
CLE
CRLF
EF

28-DEC-79 82:43:24 PAGE 2@

TEST 11: A/D INPUT CHANNEL SRM

THIS TEST SCANS THE INPUT CHANNEL.S WHILE
DISPLAYING THE A/D DATA ON THE TERMINAL

<AZD INPUT CHANNEL SCAN>
i SET UP KEVEOQRF

@#ERSE. F1 5 GET RDLDRESE
2CR1)> i CLERF DOMNE

(R + CLERF CSF

Rz i INIT  CHAMMEL ©rnmT
#16. = i LINE COUMTFR
LoH=" i DISFLAY ADDEFE=SS
Rz A

FEZ. F0 i GET CHAMMEL ARDRESS
R i PUT TH HIGH BYTF
FE. R iOSET LR CHAMNNE
BROELAY. FO O BWHETIT TO SFTTLF
(S 4

CR1 i TRIGGER CiNWERTEE
(o =5 i WRAIT FOR DOMNE

4%

DISFLY D DTIEFLAY DRTH

| S i LIME DiONE>

=¥ i HD = COMTIMUF

R i THEG  CHANNF
BHIWR+1. RS i END OF RAMGE

i i WD = COMNTTMHLE

[ ey . WES

is



DT2781 TST-11 MODULE MACRO VOz=. eB 28-DEC-79 ©82:42:24 PAGE 21
TEST 12: A/D INPUT GRIN/CHANNEL SCRN

.

; .SBTTL  TEST 412: AAD INPUT GRIMACHRAMNNEL SinAM
2 ; THIS TEST SCANS THE INPUT CHARNMELS WHILE
49 i CHANGING THE GARIN OF THE CONVERTEPR. THE
b i R/D DATA IS DISPLAYED ON THE TERMINAL
6 ;
e ;
8 082462 TEST12: PRINTC <AR/D INPUT GRIN/CHANNEL SCAM:
S 802520 KBEXIT i SET UP KEvYEBEIRRLD
10 802522 ©8i1z791 MOV @EH#ERSE. R1 i GET ARDORE:ZS
806542
11 9B252€ @BASTEL TST 2k ; CLERF DONE
BoLaz
12 002532 605011 CLF (R1> i CLEAR CSF
1= 862524 @asSanz CLF R i INIT. CHAMNMEL COlMT
14 @B2526 B8ASAAZ CLF 'z i INTT. GRIM
15 632540 1% CRLF
1€ Q2542 142724 MOVE #7. R4 i LINE COUMTER
aReBayT
T aa254¢& PRIMNT CCH=2 i DISPLAY ADDRESS
1€ 02554 A16208 (R[N FR2.RE
19 @A2555 . acTe
20 x5l 4412700 MOWE #7°, . RO i DISPLAY GATH
ananSg
21 82584 TTYOUT
22 @@z5Ses 1412740 MOVE #0.F2
ARG
2% 88257z azzves EIT #1im, B i GR1 SETT
aRRR1A
24 PRZSVE aal4nl BER g 2 . M= SKTF
25 Aazens  1aTzan IMCE F
26 aRrzZeaz 2% TTYOUT i DISFLAY BIT
27 BRzend 1127053 MOVE #°3, FA
BaRBER
28 ABZeln AzZz27vaz BIT #4. R i 3%/ SET®
aaamag
29 pezelid  aaidial BED k£ 3 o WO - SETF
@ aazelie 1852808 INCE rB
21 ARZEZR =¥ TTYOUT . DISFLRY BTT



raze1

JEST 12:

VONMNBEDWNP

TN TR
WN P ®

(XY
H

15

1¢
17
i¢s
1%

26

TST-11 MODULE MRACRO VOZ. 8k

R/D INPUT GRIN/CHANNEL SCAN
002622 010200 Mav
802€24 0803200 SWAE
eazeze 085300 BIS
002¢30 010011 ~ MoV
802632 105211 4¢: INCE
082634 185711 S¢: TSTE
88263€¢ 108376 BPL
802640 TAE
802642 0@47ET CALL

17730¢&
002646 105204 DECE
0a2cs5a @a1z7a BNE
ea2€52 @eszaz INC
. BA2ES4  Bezvaz ACL
Goonnag
Bazeclm  @4z7ac BIC
17TVEZ
eRzesd  1237V6S CHPE
aaasSd1
Qa2eTa  Bp1Z2z BNME
BRZETZ  eaSoaz CLF
aazeT4 CRLF

BAZETE ABETIZH EF

28-DEC~79 2L :42:

RZ. RO
RO

RZX, RG
RB, (R15
(R15
CR1>
S¢

DISPLY

R4

4%

rRZ

#4. R=

L2 Brarary JCA S
BHOUR+1. B2

i¢
r2

1€

24 PRAGE 2z

i GET CHAMMEL RDDRESS
i PUT IM HIGH EYTE

i SET GRIN BITS

i SET LUF CHRMNMEL

i TRIGGER CONVEFRTFF

; WRIT FOR [OME

i DISPLAY DARTH

i LINE DONE~

i NO = COMTTINLIFE

i INC. CHANNFY
INCREMENT GRTH
FLFAR EXTRR ETTS

EMD OF BRMGF™

MO = COMTIHLF
YES



DT2?81 TST-11 MODULE

TEST 12:

O O~NOMNBWNER

10

i¢

i7

i8
1%

2a
21

Ta e
[N

2z

) 1
LN

(LA 8]
-

[PONPUR FUR SIS (8
rY R &

8062700

eezve4
8027066

882712
8827206
Bezvaz
aazvz4
aoz7za
ea27vz4

aazv4a

Gl
BazvSeE

JN < 1 Py Sve

avzved
BRZTES

812vez
8040060
87456e5
812764
%1% KA

801845
616365
04z278=
aa4066
BSz27ad
Ba400aH
812781
apRsS4z
ec2val
anaRaa4
gleias
=Lt e
ole]nle G
aaozavT

RO
=] i b
=J 3
[ RS |
(Ul (N ]
|l U]

[
=
y
™
Iy
-J

MACRO VOZz. BB
A/D INPUT GRINZCHANNEL SCAN

e e e W W

DAC :

i%:

TIME

1%

. SBTTL DRC INITIALIZATION

Mow

XOF
MOV

TEST
BNE
Mo’
BIC
BIS
Mo
AL

o
AL

FRETURN

THIS ROUTIMNE ALLOWS

28-DEC-79 08:43:24 PRAGE 2=

#4000, R2

RS. RS
#2777, R4

BIT?, SWR
1%

FX, RS
#4000, B2
#4336, R4
EGHEBAZE. F1
#4. P11

rR1. R
#2, B2

TO SETTLE

PLISH R

MoY #20, ki
SOoe Fa, 1%
FOF R
RETURM

H

THIS ROUTINE PROVIDES INITIALIZATION FUNCTIONS
FOR SOME OF THE TESTS THAT EXERCISE THE DACS

SET FOrR TWC-S COMF

OFFSET BIMRRYT™
NO - SKETF
MORIFY ZERD
MOSIFY

GET BRSE RODFESS

FORM DA R ADDRESS

ForM AT B ADDRESS

TIME FOF DRCS A AMD B

SAYE F@& FOF LATEF
SET DELAY

WARIT
FESTORE FR&



T2?81 TST-11 MODULE
AC INITIALIZATION

.

WVONAMAANLWNR

15

-

002770
802774
203042
003044
202058
0aza54
BRAZASE
e Te dal =t
eazecz
aBzacd

aazave
aazave

QBzZAavE
eazi16z

aaz1és

804757
177784

812701
80542
eas7el
eooves
805611
105211
1e5711
1@93’6
16153
alolnlelc b
185h11
a4z
1’@ﬁ

[
o)
3
2 % ]
AL <N ] m '_\'
Ty ] b3 u

MACRO ves. ek

28-DEC-79 @&

4%:24 PAGE 24

.SBTTL TEST 12: A/D IN TO DAR OUT
i THIS TEST ALLOWS A USER TO CONHECT A SIGNAL SOURCE
5 TO INPUT CHANMNEL @ AND SEFE WHAT SHOULD BE THF
; SAME SIGNAL AFPEARING ON THE AR DRC OUTPUT
TEST1Z: CARLL DAC
PRINTC <CONNECT SIGNAL SOURCE TO CHRMMEL &
KBEXAIT i SET WP KEYEORFRD
MOow @#EASE. R1 GET AODRESE
TST 20R1Y CLERR [OMF
CLF R STRET | O0F
INCE TR
1% TSTE CRA WRTT FOR DOME
BFL 1¢
MO 20F10. BA GFYT DARTH
T INCE (R1 STRRET NEXT CrMVERS TN
BIC #1700G0A. FE FPREFAFRE A [DFET DAETH
M &, d0R1 LOAD DAC DARTHE
CHLL TIME WAIT FOR DEC TO SETTIF
EF 1%
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TEST 14:

VWO ~NOMADWPNER

ie

22
22
24
25
pd

-
27

TST-11 MODULE

D/A RAMPS
082116 ©8B47E7
1775¢€4
203114
8031306
803132 012765
816000
86313€¢ 0810211
8Az146 010412
803142 B8e52a5
e0z144 @146z
aex1id4e  @aSz204
AAz156 AASzZaz
aezi1s5z  8earv’y
88x154 812785
gi1oea8é
PezZ168 816311
B8aziez ©P10412
2nz1ed4 BASIES
anazies BE1veEl
ARZ4A7TA  BASzZAaz=
aEzive  aaszad
00z2174 0BT 71

MACRO VvB3. 8B 28-DEC-79 B82:42:24 PAGE 25

. SBTTL TEST 14: D/A RAMPS

;i THIS TEST GENERATES RISING AMD FALLING
; RAMPS ON THE DRC OUTPUTS
TEST14: CALL DAC ; INIT. DRACE
PRINTC <D/ RAMPS>
KBEXIT i SET UP KEYEORRD
1s: MOV #0100600, RS ; SET COUNTEFR
2% : MOv RX, CR1D 5 OLUTPUT DAC A
MOy R4, (R23 i QUTPUT DAC E
DELC RS i DECREMEMT COLINMTEFR
BE®X =% i START DOWM ERMF
DEC R4 i DECREMEMT RAMF E
INC rR= i BUMFE RPAMF A
BEF 2% ; REFEAT
=% Mo #2160650, RS i IMITIALIZE CAOLUNTER
4% - MOov RZ. (R13 i QUTPUT DARC A
Mo k4. (R2H o AUTRUT DARC B
DEC RS i DECREMENT COUMTEFR
EED 1% i STRRET OWEFR HIGATH
DEC R i DECFREMEMT FRAMF S
ITMHC Fd i BLIMF RAEMF E
EF: 4% i RPEFERT



rzzéi1 TST-11 MODULE
D/R RAMPS

1EST 14:

VONONEWN R

-
22

24

27

42

0e317¢

883202
862224
ae322¢
803x22a
oaz2z2
G@""a?
8azZz2ze
pazzar
8azz242
eazz44
08zZ24c

002256

2003254
8azzan
eazzez
6Gez204
BBZZBE

0Bzxz212
86z214
0ezx16
662320

083324

804767
17747¢

010312
810311

816412
a1a411

e1a%1s
014511

BRRATEE

IT'.

01611
16212
Qa4 veET
177442
8aB46:a
016411
@14412
0n47eT
1774z
eRa7EE

MACRO vB3. ee

28-DEC-79 @%2:4%:24 PAGE 2¢

. SBTTL TEST 15: D/A CALIBRATION

ZERO OUTPUTS ON THE
W THE USER TO

INIT. DACS
-F<S.
-Fc,

+F€.
+FZ.

M Dpm

ZERD. E
SERD. A

FEFFAT

LA/A SEUARE WARVES

SCALF

TMIT. DRARCE

SET UF KEYEDRRD
QUTFUT TO DRCs

MRIT TO SFTTLF

FOR TIMING PLIFFOSES
QUTPLT FIULL SCHLF
CHANGE

WRIT TO SETTLF

i THIS TEST STEPS BETWEEM POSITIVE FULL SrALE
5 NEGATIVE FULL SCALE AND
5 TWO DAC CHANNELS TO ALLO
; CALIBRATE THE DACS
TEST1S: CALL  DAC .
PRINTC <D/A CAL TBRAT 10N
1% MOV RZ. (RZ :
MOY RZ. (R15 ,
TTYIN
MOV R4, (RZY
Moy Ra. cR1v
TTYIN
Miry RS, (P2
MO RS, (F1
TTYIN
EF 1
CSETTL  TEST 4c-
i THIS TEST OUTFUTS MIGH SPEED: FLIL|
i SOURRE WAYES TO BOTH DREC
TEST16: CALL  DAC ;
PRINTC  <D-A SOURRE WAVESS
KEEXTT ,
1% - My RZ. (F15
MO RZ. cRe
CALL  TIME
EF 2%
o8 MOy Rd. (Rl
MO R4, (R
CALL  TIME
EF: 1¢

REPERT



DT27e1

TEST 16:

B
RPOVONOANRWN R

B
BWN

Y
on

1€
g
1&

1@
20
21

22

'\ 0

M P

W
[y

N |

TST-11 MODULE

D/A SQUARE WARVES
803326 084767 TE
177246
@Bz22332
eazz74
BAX3I7E  B13701
8Bras42
BEz4az 9ASTvEel
anazaz
arz40c  aasa11
BAz416 1%
aaz41z  1427aS
BaRR1a
88=41¢€ 1852 11 2%
aaz4z2a3  1@571 K2 3
x4 1@'3:?'.’
BAzZ424 B1EZE1
aaaang
. BRZ4Z@  @B47ET7
177223
802424 BA16160
anaanas
Baz440
anz44z Basza
B8=444 Q42 ?B'
8vanan
8Rz=45a 165zZa%5
BEZ452 Ba175:
anz454
AAaz458  BeavsT
880001

MACRO Vv@z3. eB

28-DEC-79 B€:42:24 PAGE 27

. SBTTL TEST 47: D/R OUT TO A/D IM

THIS TEST OUTPUTS A RAMP ON THE R DAC WHILE

DISPLAYING A/D INPUT DATAR FROM CHANNEL @.

IF THE

A DAC IS CONNECTED TO THE CHANNEL 8 INPUT. THE
USER CAN VERIFY THAT THE ANALOG SUBSYSTEMS RFE
FUNCTIONING ¢(ALTHOUGH NOT CRLIERATED)>

ST1?: CALL

PRINTC
KBEXIT
MOy

TST

CLE
CRLF
MOWVE

INCE
T&TE
BFL
QINRY

CALL
MO
QCTie
THC
BEIC
DECE
BEQ

TAE
ER

. END

DAC i

INIT. DACS

<CONNECT THE A DAC TO CHAMMEL @

H

@#BRSE, k1

2CR1D

(k1>

#1640, RS

(R1:

CR1» i

Kt 3

RZ.4CR1 i

TIME

iRl RB i

Rz

RS
1%

2%

#7aRaE, B3 ;

SET UF KEYEORFD
GET BRSE ADDRESS

CLEAR DONE
CLEAFR CSF
LINE COLIMTER

TRIGGEF COMNYERTEF
WAIT FOR [ONE

SET P MEST STRTE

WARIT FOFR DRC TO SETTLFE

GET RS DARTH
LISFLAY

HEXT DARC STHRTE
12 BITS OMHLY

LIME OVEFR?
YES = NEXT | TNE
NE=T DATH
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YMBOL TARBLE

MACRO Vv@3. eB

28-DEC-79 8&:42 .24 PRGE 27-1

ASE = 9BeS4Z ERRNUM= 808521 TEST11 @A232aF [Tk
[ITB = PP0Re1 FF = PPPR14 TEST12 @O2462F e
IT1T = ee@eaz GETCH ©01746R 002 TEST1X OQzZ776F Aoz
BIT1G = @8260a HLTERR= 000004 TEST14 ©0O3110F aoz
1711 = ee4000m INHERR= 800106 TESTAS ©O3176R Ty
L1712z = e10000 INIT 0Pe112F 092 TEST16 ©B3258R on:
BIT1iX = 920000 INITE1 ©PB100F 002 TESTA? 0O3326F ens
1T14 = 240000 12781 = POV1ORRG 882 TESTZ @P1B24R - oz
[xTis = 100000 12785 = PBO1GORG 002 TESTX ©01206R Lol
ITZ2 = 9PPO04 LF = PRAO12 TEST4 @Q1262R (2 Johe)
IT: = 0PR010 LPERR = @opB8a2 TESTS @0a1z7ar (T
[174 = PABE2G LPTST = oonani TESTE  O@1S7ER an:s
ITS = aeeadn NEWFLG= 210004 TEST? @A1744F (obe
BITE = QaA166 NORFLY ©0@S12F 8az TIME QRZ7S4F G
Jimv = eadzen ODTACC= 0EAS14 TPE BAOAAGF Tl
{(Te = per4om PARAM  ©AR4Z2F eaz TSTALL= ABRG1G
EITS = @a1600 PRT = @aopz4o TSTCSR= @AESEHR
"ML BRa4AISF: aRZ QUERY  @GRZ26FR ARZ TSTHUM= BRRS2H
ia = @EOH1LS REUF = 177S&Z2 TETOME= ARAGBRE
CIRLE = @eeRm: RCSR = 177566 TSTSEG= GRaazH
CTRLI = @anail REG QRASECE OBz TZ781 = ARRAAARDG (b
T BaZTOaF: BRs SPACE = @@RndR T27ES = AGRRAERSG Ans
ACTYR  PERZESE aas SFEED @R@Z4zF BR2 VECTOR=S AARSYd
CELAY = @EAS4E SWFE = @AAS4n XEUF = 177566
TSPLY  9EZ1S4F 06z TEST1  QeaTIER AaZ NCSE = ATTSA4
laacur= (celalgele] TEST10 ORAzzIzFk aGns
4 AES.  BRa0mm (e Tele
l RAARG (TR
A T2TE1 AEZ4ER (T
ERFORS DETECTED: @

IIETURL MEMORY LSED: 2116 WORDE ¢ 9 PRGESD
DYNAMIC MEMORY AYAILAELE FOR €5 FRAGES
1“%1:2?81»=DE1:TST11.ML#N;&Hi:E?&i.VBi
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