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CHAPTER 1
INTRODUCTION
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—

General Description

The DT2769 interface board is a Real-Time Clock system for users

of the Digital Equipment Corporation (DEC) LSI-11 series of micro-
computers. The DT2769 Real-Time Clock system is constructed on a
standard DEC dual-height card that plugs directly into the LSI-11,
LSI-11/2, PDP-11/03, or Heath H11 backplane. The DT2769 Real-Time
Clock is totally compatible with the DEC KWV-11 Real-Time Clock but
occupies only half the board space.

The Data Translation Real-Time Clock boards offer the user a full
16 bit event/interval counter that can be programmed to count at

5 internal crystal controlled frequencies, an external input, or
from the Bus Event Line (50/60 Hz). In addition the counter can be
programmed to operate in any one of the following 4 modes:

1) Single Interval

2) Repeated Interval

3) External Event Timing

4) External Event Timing from Zero Base

Thus offering the user the greatest flexibility in programming the
Real-Time Clock.

The Data Translation Real-Time Clock boards also include two Schmitt
triggers each of which can be set to fire at any level between *12V
and on either the positive or negative sTope. These Schmitt triggers
allow the user to start the clock, initiate A/D conversions, or gen-
erate program interrupts in response to external events.

User interfacing for Schmitt triggers and clock overflow signals is
accomplished through the multi-pin connector (J1). In addition to
appearing on (J1) the clock overflow pulse and Schmitt trigger pulse
also appear on tab connectors allowing the user to jumper them directly
to other boards via module Jjumpers.

The selection of the Control-Status Register address, interrupt vector
address, and Schmitt trigger slope and level conditions are done through
DIP switches. In addition provision is also made through the 1/0 con-
nector J1 for external user provided slope switches and level controls
for both Schmitt triggers.



CHAPTER 2

SPECIFICATIONS

2.1 The following specifications for the Data Translation Real-Time
Clock boards are @ 25°C unless otherwise specified.
2.1.1 Clock -
*  QOscillator Accuracy 0.01%

Range Crystal Oscillator
Base Frequency = 10MHz
Divided into 5 rates = (1MHz, 100KHz, 10KHz,
1KHz, 100Hz)

Other sources = line frequency, Schmitt
trigoer 1 input

2.1.2 Input Output Signals
A1l inputs and outputs are TTL compatible unless otherwise specified.

2.1.2.1 Input Signals
1. STI IN (Schmitt Trigger 1 Input)

Maximum Input Range 30V

Triggerina Range +12V (settable by means of potentiometer)
or TTL

Triggering Slope User selectable by means of switch for
either positive or negative slope.

Origin User device

Response Time For analog level depends on waveform and
amplitude for TTL legic levels typically 600nS

Hysteresis Approximately 0.5V, positive and negative

Characteristics Single ended (input 100 Ka impedance to

ground)

2. ST2 IN (Schmitt Trigger 2 Input)
Same as ST1 IN

2.1.2.2 Output Signals
1. CLK OVL (Clock Overflow)

Asserted Level Low

Destination User device (A/D system typically)
Duration Approximately 500nS

Characteristics TTL open collector driver with 470 qpull-

up to +5V. Maximum source current from
output throuah load to ground when output is
high (®2.4V) is 5mA.
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Characteristics (cont.) Maximum sink current from external source
voltage through load to output when output
is Tow ($0.8V) is 8mA

2. ST1 OUT (Schmitt Trigger 1 Output)

- Same as CLK OVL

3. ST2 OUT (Schmitt Trigger 2 Outputs)
Same as CLK OVL

2.1.2.3  Power Requirements (From Bus Power Supply)
DT2769: +5V. 1.75 Amps. MAX.
+12V 10mA Typical
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CHAPTER 3

PROGRAMMING REGISTERS

3.1 Introduction

The interface registers of the DT2769 are designed to meet the
requirements of standard DEC PDP-11 interfaces. As such, they are
structured around a Control and Status Register for complete software
control of the interface. The registers of the DT2769 are bit for bit
compatible with the DEC KWV-11 Real-Time Clock. This chapter describes
in detail the bit definitions of the Real-Time Clock registers.

3.2 Summary of Registers

The following is a brief summary of the registers used by DT2769.
The term base refers to the device address (See Chapter 4).

Register Name Address Comments

Control-Status Register R/W Byte Addressable

(CSR)

Buffer/Preset Register
(BPR)

R/W Word Addressable Only

3.3 Detailed Register Description

The following sections describe the interface registers in detail
and are the same for both the DT2769 and DT1709.

3.3.1 Control-Status Register (CSR) Byte Addressabie Base

15111312l 1nfw]o]s8]z)je6]5)48]3]¢2 110

| 1 l |
. ST2 FOR MAINT INTOV MODE 1
Flag ST2
INT2 ), D10 MAINT RATE 2 MODE 0
- MAINT  ST1
o EA b RATE 1 &
QALY RATE 0
Upper Byte

572 FLAG (bit 1
This bit is set by the firing of Schmitt Trigger 2 or by setting
MAINT ST2 (bit 9) in any mode while GO (bit 0? or ST2 GO ENA

(bit 13) is set. This bit is cleared under program control or
when the GO bit is set unless the ST2 GO ENA bit had previously
been set. The bit must be cleared after servicing an ST2 interrupt
OVFLO FLAG (bit 7) interrupt if both are simultaneously in the
enabled state. This bit is initialized to zero.
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Chapter 3
Continued.

INT2 (bit 14) Read/Mrite

When set, this bit enables interrupts to be generated upon the
ST2 FLAG (bit 15) becoming set. This bit can be set and cleared
_under program control and is cleared by bus {init.

ST2 GO ENA (bit 13) Read/Write

When set will allow the assertion of ST2 FLAG (bit 15) to set the
G0 bit (bit 0) and simultaneously clear ST2 GO ENA (bit 13).

This bit is set and cleared under program control and is also
cleared when the GO bit (bit 0) is set or by bus init.

FOR (bit 12) Read/Write

This bit is set if the counter overflows while OVF FLAG (Bit 7)

is set or if ST2 is fired while ST2 FLAG is set indicating for either
case an overrun condition in which the hardware is running faster
than the software can handle. This bit can be set and cleared under
?rogram control and is also cleared by setting the 60 bit or by bus
nit.

D10 (bit 11) Read/Write

Setting this bit disables the internal crystal oscillator and is
used in conjunction with bit 10 (MAINT. 0SC) for maintenance and
diagnostic purposes. This bit is set and cleared under program
control.

MAINT 0SC (bit 10) MWrite/Read as Zero

Setting this bit simulates one cycle of the internal 10MHz crystal
oscillator. This bit is typically used by the diagnostic programs
to test the clock counter and divider chain for proper operation.
This bit is set under program control and always reads back as zero.

MAINT ST2 (bit 09) Write/Read as Zero

Setting this bit simulates the firing of ST2. A11 digital functions
initiated by ST2 can thus be exercised under program control. This
bit is also typically used by diagnostic programs. The bit is set
under program control and alwyas reads back as zero.

MAINT ST1 (bit 08) Write/Read as Zero

Setting this bit simulates the firing of ST1. A11 digital functions
initiated by ST1 firing can thus be exercised under program control.
This bit is set under program control and always reads back as zero.

OVFLO FLAG (bit 07) Read/Write to Zero

This bit is set whenever the clock/counter register overflows in-
dicating the occurrence of the overflow. This bit can be cleared
under program control when the GO bit is set or by bus init.

INTOV (bit 06) Read/Write

When set this bit enables the assertion of OVFLO FLAG to generate
an interrupt to the processor. This bit is set and cleared under
program control.
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CHAPTER 3
{Continued)

RATE(2-0) (bits 5-3) Read/Write
These bits are decoded to select the input time base for the clock/
counter register from one of eight sources as outlined in the '
following table.

RATE 2 RATE 1 RATE 0 RATE
(bit 5) (bit 4) (bit 3) SELECTED
0 0 0 STOP
0 0 1 1MHz
0 1 0 100KHz
0 1 1 10KHz
1 0 0 1KHz
1 0 1 100Hz
1 1 0 ST1
1 1 1 BEVNT (50/60Hz LTC)

The RATE select bits are set'and cleared under program control and
cleared by bus init.

MODE (1-0) (bits 2-1) Read/Write

These bits are decoded to select one of four possible modes for

clock operation as outlined in the following table:

MODE 1 MODE 0 MODE
(bit 2) (bit 1) SELECTED
0 0 MODE O
Single Interval
0 1 MODE 1 '
Repeated Interval
1 0 MODE ¢
External Event Timing
1 1 MODE 3
External Event Timing
From Zero Base
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Chapter 3
Continued

These bits are set and cleared under program control and are also
cleared by bus init. :

60 (bit 0) Read/Write

Setting this bit initiates all counter on this board as determined
by the setting of the RATE and MODE select bits. When cleared this
bit causes the counter to be inhibited and cleared. The bit can

be set and cleared under program control, in addition, it can also
be set when ST2 FLAG is set while ST2 GO ENA is set. This bit stays
set in MODE 1, 2 and 3 operation until explicitly cleared by the

program. This bit can also be cleared when the counter overflows
in MODE O operation or by bus init.

3.3.2 Buffer/Preset Register (BPR) Word Addressable Only

The BPR is a 16 bit, word addressable only, read/write register.
This register is used in two different ways depending on the mode
of operation selected. In MODE O and 1 operation, this register is
loaded with the 2's complement of the number, of the number of clock
counts desired before counter overflow. In MODE 2 and 3 operation
this register provides indirect reading of the clock counter.
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CHAPTER 4
OPERATION AND PROGRAMMING

Base Address Selection

The Base Address of the DT2769 which is the 1/0 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 on
Figure 5.0. The Buffer/Preset Register address is then always two
locations greater than the CSR (Base) address. The DIP switches
allow the user to set the base address anywhere in the 170000, -
177774, address space in increments of 48' The recommended b§se
addres§ for the DT2769 is 170420, and is the address set at the
factory. Figure 4.1 shows how sﬁitches SW1 and SW2 must be set to
generate this base address.

Iy 7 0 4 2 0)
{i]r]1|ololo]i]ololo]i|ojo]ofo
cnreaaaaunt

OFF
] 2 .3 4 5 6 7 BRI 2
Sl S2
‘Figure 4.1

Switch Setting for Base Address of 1704208

As shown in Figure 4.1 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.
Consequently switches a, 2, 3, 5, 6 and 7 on SW1 and switches 1
and 2 on SW2 are in the "OFF" position signifying zeroes whiie
switches 4 and 8 on SW1 are in the "ON" position signifying ones.
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CHAPTER 4
‘Continued)
Vector Address Selection

The DT2769 Real-Time Clock system is capable of generating two distinct
interrupt vectors to the LSI-11 processor. These interrupts can occur .

" when,

1. Schmitt Trigger #2 is Fired
2. Clock/Counter Overflows

Each of these two events can generate a unique interrupt to the
processor with the internal priority being arranged such that the
clock overflow interrupt has the higher priority of the two if both
occur simultaneously and are both enabled. The interrupt vector
address of the clock overflow interrupt can be assigned any address
in the 000g - 770g vector address space in 10g increments. The
interrupt vector of the ST2 interrupt is then always 48 locations
higher than the clock overflow interrupt address. The recommended
interrupt vector address for the DT2769 is 440g and is set to that
value at the factory. Figure 4.2 shows how switch SW2 must be set
to generate this address.

0, 0 , O 4 4 0
|ooooooo|roou[ooooo
-

ON U

OF F
3 4 5 6 7 8]
52
Figure 4.2

Switch Setting For Vector Address of 440g
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CHAPTER 4
{Continued)

Operation Modes ‘
TEe B72769 Real-Time Clock system can be programmed to

run in four distinct modes making the Real-Time Clock useful for a
variety of different applications such as fnterval generation, event

" counting, pulse generator, etc. The Clock Operating modes are:

1) Single Interval - Mode O
2) Repeated Interval - Mode 1
3; External Event Timing - Mode 2
4) External Event Timing from Zero Base - Mode 3

In the following subsection the use of each of the four operating modes
will be described in detail.

Single Interval - (Mode 0)

This mode of operation is used to generate 2 fixed interval for such
applications as known delays. In this mode of operation the user loads
the BPR with the 2' complement of the required number of clock pulses
to be counted that will generate the amount of time delay required at
the user selected clock frequency. For example, loading the BPR with

' -100 at a clock frequency of 1KHz would generate a 100ms time delay.

The user then sets the GO bit either directly or by a Schmitt Trigger
2 event with bit 13 of the CSR set. when the GO bit becomes asserted
the clock/counter is loaded with the value held in the BPR and then
clocked at the selected frequency until overflow accurs. When the
clock overflows the overflow bit (bit 7) of the CSR is set which

can generate an interrupt to the processor if enabled or be

checked under program control; clock overflow also causes the

60 bit to be reset thus turning the clock off.

Repeated Interval (Mode 1)
his Mode of operation is similar to Mode 0 operation in that the BPR

s loaded with the 2' complement of the desired clock counts required
before overflow. The user then sets the 60 bit and (either directly
or via ST2) wait for the clock overflow. In this mode however the
clock overflow will not clear the GO bit but instead reloads the
counter from the BPR and continues counting without loss of any
clock pulse. This process continues until the user clears the GO
bit. In this way the user can generate a fixed frequency pulse’
train (overfiow pulses) with any period within the range of the

clock counter and the 5 crystal frequencies. For example loading

the BPR with -1 and selecting 1MHz operation would generate a 1MHz

pulse train. In general the overflow rate is equal to the oscillator
rate divided by the absolute value of the present register.

External Event Timing (Mode 2)
is mode of operation is used to determine the time between a sequence

of external events. In this Mode the user sets the GO bit which causes
the clock/counter to be cleared and then incremented at the selected
rate until the GO bit is cleared by the user under program control.

The clock counter thus started will continue to free run (count)

until explicitly turned off. Now each firing of ST2 by an external
event will cause the instantaneous value of the clock/counter to be
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CHAPTER 4

(Continued)

latched in the BPR and the ST2 FLAG to be set. The ST2 FLAG can be
used to inform the program of the external event through )
interrupt or programmed testing of the ST2 FLAG. The program can then

- read the BPR and record the time of each occurrence of the event.

During this time the clock is still free running after each event
and after overflow, interrupts on overflow may be enabled to alert
the program of each overflow condition.

External Event Timing From Zero Base (Mode 3)
This mode of operation is identical to Mode 2 operation except that

the counter is reset to zero af;er the occurrence of each event.

Typical Program Sequence
In this section typical programming sequences are outlined for operating

the Real-Time Clock in each of the four modes of operation.

Single Interval
1) User program loads BPR with 2's complement of desired clock count.

2) User program sets CSR for Mode O operation and selects appropriate
rate.

3) User program sets the GO bit or sets ST2 GO ENA and waits for an
external event to set the GO bit. When the GO bit gets set the
counter is loaded and enabled.

4) Counter increments until overflow, then clears the GO bit and stops.

5) Clock overflow causes the Overflow Flag to be set which can issue an
interrupt if INTOV (CSR bit 6) has been previously set, or waits for
program intervention if interrupts had not been enabled.

6) The program responds to the interrupt or responds as a result of
other events (i.e. testing the Overflow Flag or the A/D Done Flag
if overflow was used to start and A/D conversion). The program
reads the CSR, clears the Overflow Flag, and if no counting or
mode changes are required, sets the GO bit or ST2 GO ENA bit
to reenter the sequence at step 3. o

Repeated Interval
1) User program loads BPR with the 2's complement of the word count.

2) Program sets the CSR for Mode 1 operation at selected frequency.

3) User program sets the GO bit or sets the ST2 GO ENA bit and waits
for an external event to set the GO bit. When the GO bit gets
set the counter is loaded and enabled.

4) The clock/counter increments until an overflow occurs. ;
5) When clock overflows the clock/counter is reloaded from the BPR
-and reenabled to count. The Overflow Flag is set which will

generate an interrupt to the processor if enabled.
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CHAPTER 4
(Continued)

If a second overflow occurs before first is serviced then the Flag
Over Run (FOR) bit of the CSR is set alerting the processor of a

loss of data.

Program responds to overflow by reading the CSR, clearing the
Overflow Flag and if no changes are required sets the GO bit or
the ST2 GO ENA bit to reenter the sequence of step 3.

External Event Timing (Mode 2)

2)

3)

4)

5)

Program selects Mode 2 operation the desired rate and sets the GO
bit in the CSR.

The DT2769 or DT1709 responds by clearing the counter incrementing
it at the selected rate until the GO bit is cleared.

Now ST2 pulses will latch the instantaneous reading of the clock/
counter into the BPR and also set the ST2 FLAG which will generate
an interrupt if enabled. Program can go and read current value of
BPR to record time of event.

Clock continues to count even after overflow, however overflow will
set Overflow Flag and generate an interrupt if enabled.

Process continue until program clears GO bit.

4.4.4 External Event Timing From Zero Base (Mode 3)
. The operation here is fdentical to Mode 2 except that the clock/counter

js cleared after every ST2 pulse.
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4.5 USER INTERFACING

A 40-pin Berg connector (J1) has been provided for user inputs and

and outputs. In addition to this connector two extra tab . .
connectors have been provided that bring out the clock overflow and

ST1 outputs. These tabs are electrically in parallel with pins RR

(CLK OvVL) and UU (ST1 OUTL) of the 40-pin connector (J1) and are intended
-to facilitate connections by means of module jumpers to the clock overfiow
and external start inputs on the DT2762 analog input board. The pin outs
on connector (J1) are given in figure 4.02. This connector is exactly
compatible with the DEC KWV11-A

Al s
-0
c D
L ]
~El F_en
_H-. J +3v
K, oAt rore
M N
., POT 1
P R
i SLOPE 2
s T
L SLOPE 1
U v
S &
A E
Y z
-
AA
e —)
cc
——)
EE
onsenie——()
HH
onel——)
KK
-]
M GND
— -
SND L .——RR CLK OVL
sT2 0UTL. <24 o o 1T _sT2 IN
STI UTL =Y Wosr1 1N

FIGURE 4.5a
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The pin locations for connector J1 when looking into the connector
are shown below: '

BD F JLNR TV X 28DDFFJJLLNNRRTT VW

€0 0 0 00 006 060 06 000 0 9 00 00

00 00 00 0 00 0 090 00 0 0 0o o0

ACEHKMPS UMW Y AA CC EE HH KK MM PP SS UU
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CHAPTER &
SCHMITT TRIGGER OPERATION

Introduction
The DT2769 Real-Time Clock system has on board two user adjustable

' ~ Schmitt Triggers. These Schmitt Triggers are used to condition

input waveforms to a form that can be used by the DT2769. Both
Schmitt Triggers can be adjusted to trigger at any level in the

$12 volt range by means of the potentiometers labled ST1 LVL ADJ
and ST2 LVL ADJ as shown on Figure 5.0. The Schmitt Triggers can
also be set to trigger at TTL thresholds and on either the positive
or negative slope of the input signal. The details on how the
Schmitt Trigger firing level and slopes are set is given in
Sectjon 5.3.

The two Schmitt Triggers are identical in operation but perform
totally different functions. The two Schmitt Triggers are labeled
ST1 and ST2 and will be referred to by these names in the remainder
of this manual.

Schmitt Tri%ger Usage
e two Schmitt Triggers provided on the DT2769 interface are operated
and programmed in identical manners as described in the next section.

The use of the two Schmitt Triggers are somewhat different as
described below:

ST1 The output pulses of ST1 can be counted by the clock counter
hence ST1 can be used to generate a time base for the clock
counter if a periodic signal is attached to its input. ST1
can also be used to count events if ST1 is fired at each
event and is selected as the clock input (Rate = 110).

ST1 outputs also appear on the Faston tab labeled ST1 OUT
as shown in Figure 5.0 and on pin uu of connector J1. This
pulse may be used as a trigger to the DT2762 A/D system or
any other user application.

ST2 The output pulses of ST2 are used to control clock oﬁeration
in the following two ways:

1. Turns Clock On
2. Saves Counter Reading in BPR

Each of the two usages of ST2 are described below in detail.

1. Turning Clock On - When the ST2 GO ENABLE bit (CSR bit 13)
is set, firing ST2 in any mode sets the GO bit and initiates
counter action, causes the ST2 FLAG (CSR bit 15) to be
asserted, and generates an interrupt if enable.

2. Saving Counter Reading - When the GO bit is set in Modes 2
and 3, firing ST2 causes the BPR to be loaded from the
counter, the ST2 FLAG to be set, and an interrupt to
be generated if enabled.

The ST2 pulse also appears on pin SS of connector J1 and may be used
for other external applications.
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Schmitt Trigger Slope/Level Adjustments

The technique and methods for setting the slope and level for
both Schmitt Triggers is identical. Hence the discussion will
encompass both Schmitt Triggers simul taneously.

Slope and level adjustments for the Schmitt Triagers are done by
use of Switch SW3 and the two potentiometers labelled ST1 LVL ADJ
and ST2 LVL ADJ. Each Schmitt Trigger has associated with it
three switches on SW3 and a potentiometer. The usages of these
switches and the potentiometer are outlined in Table 5.3. Figure
5.1 shows how the slope terminology is used while Figure 5.2 shows
how the switch SW3 is wired.

SW3
SWITCH NO.

USAGE

1.

When this switch is on and switch 2 is off the firing level of ST1
is set by means of the ST1 LVL ADJ potentiometer anywhere in the
#12 volt range.

When this switch is on and switch 1 is off the firing level of
S¥1 §s set to the TTL level and the potentiometer has no
effect.

Note: Both switches 1 and 2 should not be on together.

When this switch is on and switch 4 is off the firing level of
ST2 is set by means of the ST2 LVL ADJ potentiometer anywhere

in the 12 volt range.

When this switch is on and switch 3 is off the firing level of
ST2 is set to the TTL level and the potentiometer has’ no effect.

Note: Switches 3 and 4 should not be on together.

When this switch is in the OFF position ST1 will fire on the
negative slope of the input signal (high to low transition for

a square wave). In the ON position ST1 will fire on the positive
s1ope)of the input signal (low to high transition of a square
wave.

When this switch is in the OFF position ST2 will fire on the
negative slope of the input signal. In the ON position ST2
will fire on the positive slope of the input signal.

7-8

Not used.

Table 5.3
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External Control of Schmitt Trigger

The 40 pin user connector J1 provides connections that allow the
user to set the Schmitt trigger slope and firing levels from ex-
ternal user supplied circuitry. In order to use the external
circuitry the following board configuration is required.

I If slope is to be externally controlled then the
slope switch on board must be set to the off position.
If external slope control is not required then the
user should set this switch to the desired slope
setting.

If the triggering level is to be externally controlled
then the variable slope switch for the Schmitt trigger
must be selected. Note that the TTL firing level is not
externally controllable. The user should also make sure
that the onboard level potentiometers are close to the
center of their ranges. This is accomplished by 1ining
up the screwdriver slot of the potentiometer with the

stop tab (see figure below).

—
]

Screwdriver Slot

External Slope Setting Stop Tab

To control the slope of a Schmitt trigger the user requires a single
switch which is connected as shown below: .

User supplied switch

Q= (T0 slope input of Schmitt Trigger
pin T for ST1, pin R for ST2.

(Ground from pins
F or NN or PP)

External Level Control

External level control over the entire +12 volt range requires

a user supplied potentiometer. The value of the potentiometer
should not be less than 5K and should not be greater than 20K.
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Any potentiometer in this range will be adequate. The number of
turns of the potentiometer {s not critical, however, 2 potentio-
meter with greater turns will allow for a finer level adjust.
The connection of the external potentiometer is shown below:

+ 3V from pin J

User supplie To POT input of Schmitt Trigger
?gﬁegmmeter € (pin N for ST1, pin L for S12)

Ground from pins F or

NN or PP.
Then varying the potentiometer over the full range will change
the firing level over the full 412 volt range.
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has moved beyond opposite threshold and then
again passed selected threshold.

(a) SLOPE SELECTION:

Input Waveform

Selected Trigger --—-— -
Level

SLOPE switch ON (Positive Slope)

See Note
jzr__Positive-Going Threshold
—— vv— -— o - {_ﬂ )

ysteresis
0.5V

(rR18 or 19) -
: : 1\¥—-Negat1ve-601ng Threshold
I
1
!
Qutput I 1
T I .
‘ —={}«—500ns ] |o— 500ns ?
v ~N
o
NOTE: .

ST {is retriggered only after input waveform
has moved beyond opposite threshold and then
again passed selected threshold. (b) SLOPE SEL

ECTION: SLOPE switch OFF (Negative Slope)
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CHAPTER 6
TESTING

Equipment and System Reguirements
In order to assist the user in testing the operation of the DT2769

. Real-Time Clock, Data Translation has developed 2 comprehensive

software diagnostic aid designated SP0023. This software is
provided in either of the two media: Paper Tape for minimum,.
paper tape pbased 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 System Requirements

11-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 DT2769 Real-Time Clock

Flo 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 DT2769 Real-Time Clock board.

Test Equipment Requirements

10MHz or greater bandwidth oscilloscope.

- Loading SP0023 From_PaQer Tape

$P0023 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 Jocation XXX500 where XXX is
determined by the following table:

SYSTEM MEMORY SIZE XXX
2K 017 -
8K 037

12K 057
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CHAPTER 6
1Continued)
SYSTEM MEMORY SIZE XXX
16K 077
20K : 117
24K 137
28K or greater 157

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

Loading Floppy Disk
The SP0023 diskette contains an RT-11 memory image file called
SP0024.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 §. 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
flushed.

Using SP0023

$P0023 is a stand-alone software diagnostic package that allows the
user to test Data Translation's dual-height series of LSI-11 interface
cards. SP0023 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 in
SP0023 that interfaces to the user. When SP0023 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 test by SP0023 followed by the monitor prompt
character ")" (a right angle-bracket). At this point the user

chould set the desired model number to be tested using the

MODEL command, for example

M (Space) DT2769 (Return) :

would set up SP0023 to test the DT2769 Real-Time Clock. 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 SP0023 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



6.4

6.5.

Page 24
CHAPTER 6

§Cont1nued2

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 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
DT2769 tests one would type:

>542/170420 170430 (1ine-feed)
’,000544/000440 400 (return)

to change the base address to 170430 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 of SP0023 is
reloaded. In addition to these commands the SP0023 test executive
allows the user to ask for the model directory, to start tests, to
Toop 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:

SILT (Space) 2

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

OAAANN e ad Vs s )
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 programming listings given in Appendix A.

Test Descriptions
RTT descriptions of the tests and the set up requirements needed

for any particular test are described in detail in the program
1istings at the beginning of each test.

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

SP0023 Program Description

TP0023 consists of two groups of tests. The first group contains
24g 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 operation of the Schmitt Triggers and require some special
jnterconnections before each test is run, consult the test
descriptions preceeding each of these tests to determine the
required external set up.

A 1isting of all the tests for testing DT2769 can be found at the
beginning of the program listings.

Note, that the user can run all the logic test (1-24) by using the
monitor ALL command. Tests 25-28 however must be run individually.



COMMAND
ALL

BOOT

DIRECTORY

EXIT
MODEL (space)

MODEL (space)  DTXXXX

fEST (space)
TEST (space) ( number)

Page 25

FUNCTION

Runs a1l logic tests that are present
for the current device. Generates an
error {f there 1s no current device.

Jumps to the standard hardware boot-
strap (173ppp). Generates an error
{f there fs no bootstrap present.

Displays the contents of the current
directory. Generates an error {f
there is no current directory.

Halts the processor

Displays the parameters associated with
the current device. Generates an error
§f 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 of there is no current directory
or if the model number can not be found.

Runs the last test executed

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. :

COMMAND PREFIXES TO TEST EXECUTION COMMANDS

R (TEST command only)

|
A control C will terminate any test.

repeat this test continuously

loop on this test if an error is
detected

halt test stream {f an error is
detected

{nhibit error printout
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(Continued)

Requirements to Run Diagnostics

Please note that when SP0023 is executing the Line Time Clock
LTC must be turned on (if available) in order that Test #11
execute properly. If a LTC is not present or is turned of
Test #11 will report an error that the clock failed to count at
the LTC rate (error code 17 mode = 71). .

The user should also avoid using DT2769 on an extender card
because in certain backplane configurations the Bus Logic Chips
do not function properly (due to additional capacitive and in-
ductive effects) and the board will not operate properly.

Note: When running the diagnostics (SP0023), the user must
make sure that all the Schmitt Trigger control switches (near
connector) are in the "OFF" or open position. If the diagnostic
is run with any or all switches in the closed or "ON" position
the timing of the board will change due to events occurring at
different edges which in turn will cause the diagnostics to
falsely report a variety of errors. After having checked out
the board with the diagnostics, the user can then set the
Schmitt Trigger control switches as required and program the
operation as required.
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APPENDIX A

SP0023 SOFTWARE LISTINGS



Page 28

APPENDIX B
DT2769 CIRCUIT SCHEMATICS



O 769 TST-11 MODULE MACRO vO3. 82B 9-JAN-79 12:12:40
TA LE OF CONTENTS

RRRpRpRpe

W

RPRRRRRBRRRBRRBRBERRRRRPBRR YRR

GENERAL INFORMRTION

TEST PRARAMETER BLOCK (TPB)
CSR BIT DEFINITIONS
INITIARLIZATION

DISPLAY PRARAMETERS

MODEL TESTING INFORMATION
ERROR REPORTERS

SWITCH PACK S2 CONFIGURATION

TEST 4: BRPLY FROM ALL REGISTERS
TEST 2 CHECK CSR R/W BITS
TEST 3: BYTE OPERATION OF CSR
TEST 4: BUFFER PRESET REGISTER BITS
TEST S: BINITL RCTION
TEST 6 CLOCK COUNT REGISTEF
TEST 7 CLOCK STARTE TRANSITIONS
4

TEST 18: OVERFLOW BIT

TEST 41: CLOCK COUNTING. MODE &
TEST 12: CLOCK COUNTING. MODE @&
TEST 413: CLOCK COUNTING. MODE 1
TEST 14: MAINTENANCE ST2

TEST 15: INTERRUPT ON OVERFLOW
TEST 46: INTERRUPT ON ST2

TEST 17: FLAG OVERRUN BIT

TEST 28: OSCILLRTOR

TEST 21: FREQUENCY DIVIDERS
TEST 22: MODE 2 OPERARTION

TEST 23: MODE 2 OPERATIOM

TEST 24: END OF LOGIC TESTS
TEST 25: STz, ST4 OUTPUTS

TEST 2€: OVERFLOW OUTFUT

TEST 27: ST2 OUT TO ST1 IN

TEST 3@: ST1 OUT TO STZ IN
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PR
NPQUVONANBWN R

ol
£ W0

i

Adl

o
'y 0~ M

20
21
22
P
24
25
2¢
a7
&
29
3a
31
32
32
34
35
36
37
38
39
40
41

essoBL

. LIST TTM
.ENREL LC
.TITLE DT27€9 TST-11 MODULE
. IDENT /Vez. ea/
.PSECT DT27€%
.NLIST BIN

.SBTTL GENERAL INFORMATION

COPYRIGHT (C> 1979, DATA TRANSLATION INCORPORATED. ALL
RIGHTS RESERVED. NO PART OF THIS PROGRAM OF PUBLICATIONM
MAY BE REPRODUCED WITHOUT THE PRIOR WRITTEN PERMISSION
OF DATA TRANSLATION INCORPORATED. 4 STRATHMORE ROAD.
NATICK, MRSS. ©17680.

THE INFORMATION IN THIS DOCUMENT 1S SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED RS A
COMMITMENT BY DATA TRANSLATION INCORFORATED.

DATA TRANSLATION CANNOT ASSUME ANY RESPONSIRILITY FOR
THE USE OF RANY PORTION OF THIS SOFTWARE FOF OTHER THANM
ITS INTENDED DIAGNOSTIC PURFOSE IN CALIBRATING AND
TESTING DATA TRANSLATION MANUFARCTURED ANALOG  AND
DIGITAL INTERFACE BORRDS.

VERSION 82-00
JAWED WARHID 6-SEP-78

EDWIN KROEKER 9-JAN-73

THIS PROGRAM MODULE CONTAINS ROUTINES TO TEST AND

' CALIBRATE DTI MODEL DT2763 REAL TIME CLOCK SUBSYSTEMS

FOR THE LSI-11. THIS MODULE 1S DESIGNED TO OPERATE
UNDER TST-11 SUPERVISION.

.LIST BIN
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T2769 TST-11 MOD
ER BLO

- 5P 04 -
E9T PARAMET

ULE MACRO V@3. @2B 9-JAN-79 12:12:40 PAGE 2
C B>

1
e ¥

1 .SRTTL TEST PRARAMETER BLOCK (TPE>
2 F
4 3 TEST-141 DECLARATION
4 3
S .MCALL 7TSTi11
€ 066BO. TST11
g ' i
& i
9 ]
1@ H
i1 ; TEST PARAMETER BLOCK
12 J
1= .NLIST BRIN
14 H
15 egooen  TFRE: . WORD PRRAMM ; RADDRESS OF PARAMETEFR
1€ ; PRINT-0OUT ROUTINE
17 60108z . BYTE 377 ; RESERVED
1€ easroz . BYTE 3e ; & OF TESTS
1% i
20 ; TEST ADDRESS TRBLE FOR USE BY TST-11
21 ;
22 8@aaang . WORL TEST1. PRV
23 aooRlie . WORLD: TESTZ, PEY
24 paEnl1g . WORD TESTX. PE7
25 eanazin . WORD TEST4. PRV
2€ 6enAz4d . WORD TESTS. PR?Y
27 00onza . WORD TESTE. PRV
25 annz4q . WORL TEST?. PR7
29 epnndc . WORL: TEST10. PR?
36 B8aBDB44 . WORD TEST14. PE?T
21 e@enso . WORL: TEST42, PR7
22 eeansSd . WORD TEST1Z, PRY
I3 6BEBSH . WORD TEST14. PRY
34 8P00cd . WORD TESTAS, PR7
35 evb67o . WORD TEST16, PRY
3€ BG4 . WORD TEST417., PR?
37 8vBl1o6 . WORD TEST206, PR7
32 8BE164 . WORD TEST21. PRY
39 poriie . WORD TEST22, PR?
40 000114 . WORD TEST23, PR?
41 004126 . WORD TEST24., PR?
42 680124 . WORD TEST25, 06
4= 600136 . WORD TEST2€. PR?
44 00134 . WORD TESTZ7. PR7
45 000146 . WORD TEST36. PRY
4€ H

47 . LIST BIN
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2769 TST-11 MODULE
SR BIT DEFINITIONS

NNNRNNRRBRBRRBRRRRRR
A NN ORNNNDWNPOOVRNOANBWNER

25

WWWWWWWWWNRNRRN
ONOAABDBWN R OWOND

100000
040000
020000
010000
204000
002000
201000
200400
000200
200100
eeesal
202000
00016
8e0e20
e00a30
e0e040
200050
eenesn
200070
900000
220002

o004
800006

e —— —-— s @ -t & s

MACRO VO3. 82B 9-JAN-?9 12:12:48 PAGE 3

i
3
STaF
)
INT2

j
ST26G
3
FOR

}
DIO

?

MST2
i
MST1
OVFLO
:'
INTOV
i

GO

RATE®
RATEL
RATEZ
RATEZX
RATE4
RATES
RATEE
RATE?

i

MODE®
MODEL
MODE2
MODEZ

.SBTTL CSR BIT DEFINITIONS

=BIT415 ; ST2 FLAG BIT

=BIT14 ; ST2 INTERRUPT ENRELE BIT
=BIT43 ; STz GO ENRBLE BIT
=BIT12 ; FLAG OVERRUN BIT

=pIT41 ; DISABLE OSCILLATOR BIT
=BIT10 ; MAINTENRNCE OSCILLATOR BIT
=BITS ; MAINTENRNCE ST2 BIT
=BITS - ; MAINTENANCE ST1 BIT
=BIT? ; OVERFLOW BIT

=BIT6 ; OVERFLOW INTERRUPT ENAELE BIT
=BITO ; GO BIT

=@

=LIT3

=BIT4

=BIT3I+BIT4

=BITS

=RIT3+BITS

=BIT4+BITS

eBITI+BIT4+BITS

=0

=BIT1

=BIT2

=BIT1+BIT2
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TST-11

INITIRLIZATION

1
2
3

H

4

0 m~N®M

a
-

11
12

14
15
1€
17
i8

19
20
21
22

23
24
25
26
27
28
29
3e
31

33
34
35
36
37
38
39

006144

802150
@00156

000164

800165
eeaziz

80021¢
880226
esozzz
800246

808252
800254
880256

MODULE

885037
0080540

- oy o,

9812737
1704206
88054z
01277
8004406
800544
poozer

0137060
evesS4z

ei1z37veon
200544

eepzer

880144~
88060 -

MACRO Vve3. 8z2B

F
INIT:

e e W %o

v\-h\- e .

ARAM :

We %e %W we .

e W % e %

127€9
T2769

.SBTTL INITIALIZATION

CLR G#SUR

MoV #478426, G4#BASE
Mov #440, G#VECTOF
RETURM

.SBTTL DISPLAY PARAMETERZ

PRINT < BARSE ADDRESS
MoV @#EARSE. RGO

0OCT1€

CRLF

PRINT <VECTOR RODDRESS
MoV GH#VECTOR, R&

0CTie&
CRLF
RETURN

]

H

i

- "

9-JAN-79 12:12:40 PAGE 4

CLEAF SWITCH REGISTFFR

SET UP BHRSE ADDRESS
SET UP VECTOR

ALL DONE

THIS ROUTINE DISFLAYS THE CURRENT SETTING
OF “BASE” AND ‘VECTOR’ ON THE SYSTEM CONSOLE
TERMINAL.

>
GET BRSE ADDRESS

DISPLAY

>
GET VECTOFR RDDRESS

DISPLAY

ALL DONE

.SBTTL MODEL TESTING INFORMATION

DT27€62 REAL TIME CLOCK

==INIT
==TPE

THIS CODE MODULE CONTAINS THE ROUTINES NECESSARY TO
TEST THE FOLLOWING DTI INTERFACE MODEL :



2769 TST-11 MODULE

:ROR REPORTERS

0008266
800324
0008326
e0a330
808332

2800224
900356
eeBz72
8Re374
eeaz7eée
8rn40o
006402
ena41é

S eaadza

pae4zz
eaa4:z4
e0a440
enad42
eend444
e8044¢c
eae45o
0008454
882466
00470
eov4r’2

e18100

eo62a7

216100

916200

e1i60a

er42a6

908207

MACRO VvO3. 82B

zﬁ.\-\-h&

REG:

- We We W we

. SBTTL

ORPLY: PRINT

MoV
OCT1€
CRLF
RETURN

PRINTC
PRINT
PUSH
MOV
OCTi€é
CRLF
PRINT
MOV
0OCT1¢&
CRLF
PRINT
MOV
XOF
0CT1e
CRLF
PRINT
POF
OCT16
CRLF
RETURN

9-JAN-79 12:12:4@ PAGE S5

ERROR REPORTERS

THIS ROUTINE PROVIDES ERROF REFORTING FOR BUS
TIME-OUT ERRORS (NO BRPLY FROM INTERFACED

CNO BRFLY WHEN ACCESSING LOCATION >
R1, RG ,
; DISPLRY RDDRESS

; DONE

THIS ROUTINE PROVIDES ERROR REPORTING FOR REGISTER
BIT ERRORS (ONE OR MORE INCORRECT BITS IN A REGISTERD

CREGISTER ERROR>

<ADDRESS: >

Ra ;3 SAVE R@

R1. RO ; GET ADDRESS

<EXPECTED:>

k2, RO ; GET EXPECTED VALUE
; DISFLAY
<FOUND : >
(SP>, RO ; GET BARD BJTS
R2. RG ; GENERATE SNAPSHOT
; DISPLAY
; FORMATTING
<BITS: >
RO ; GET ERROR BITS
: ; DISPLAY
; DONE



T}'69 TST-11 MODULE MACRO V3. 82B S-JAN-79 12:12:40 PRGE 6
RROR REPORTERS

i 3 CLOCK FUNCTION ERROR REPORTEF
2 ;
3 ; THIS REPORTEFR HANDLES SOME OF THE CLOCHK FUMCTION
4 5 ERRORS (NOT COUNTING, DIVIDER ERRORS, ETC. 5.
- :
€ 80474 CLOCK: PRINTC <CLOCK FUNCTION ERROFD
7 800524 < PRINT <LAST CSE: >
8 888542 : ' OCT1¢& ; DISPLRY kRa
9 000544 TAE
10 000546 PRINT <RATE, MODE: >
11 000564 16280 Moy R2, RB
12 08BBS6E ocTe ; DISPLRAY R2
13 888570 CRLF
14 06057z PRINT <BFEF: >
15 880602 816100 mMaov 2(R1), RG ; DISPLAY CURREEMT BFF
8vovas
16 00BEBE 0CT1¢&
17 000610 CRLF

18 800612 000207 RETURN ; ALL DONE



2769 TST-11 MODULE ™ACRO VB3 Bct F=JHMN- (Y L& .4 .70 VUL
I1ITCH PACK S3 CONFIGURATION

.SBTTL SMWITCH PACK S3 CONFIGURATION

SWITCH PACK S3 MUST HRVE ALL SWITCHES IN THE OFF OF
OPEN POSITION FOR THE FOLLOWING TESTS TO EXECUTE
PROPERLY. FRILURE TO SET S IN THIS STATE WILL
CRAUSE EXTRANEOUS ERRORS TO BE REPORTED

e B e We W W e

_SBTTL TEST 1: BRPLY FROM ALL REGISTERZ ’

THIS TEST VERIFIES THAT THE INTERFACE SYSTEM RESPONDS
WITH A BUS REPLY SIGNAL DURING A BUS DATIO BUS CYCLE.
ALL REGISTERS AVAILRBLE ON THE BOARD ARE CHECKED

RRpRRRRR
ONOANBWNPOOVONANAWNP
4\.\-\'\0\-\.

200614 0106602 EST4: MOV SP., R2 3 SRVE SFP
000616 RELMOYV #ZX¢, RO ; SET UP TRAF TO 4
808624 010837 MoV RO, G#4
2000064
19 P0PP630 013701 2% MOV @#BASE. R1 ; GET ADDRESS
808542
20 O0BE324 SCOPE ; DECLARE LOOF POINT
21 00636 005011 CLF CR1D ; DRTIO BULUS CYCLE
22 0PB6c40 B62701 RDD #2, R1 ; NEXT REGISTEF
206082
22 880644 SCOPE ; DECLARE LOOP POINT
24 POPE4E 0B5011 CLE (R1D ; DATIO BUS CYCLE
25 8eBeSH EXIT
26 ;
27 ; F————waer U L D S S bbbt S
28 i
29 i ERROR CODE 1 - BUS TIMEOUT
30 i
31 ; ook ok sk sk sk ok ook sl sl o o oo sl ool oo o sl ol e ook o o o ol R e o o R o g oo
32 ;
33 8PBES2 011603 38! MOV (SP)>.R3 ; GET OFFENDING PC
34 80B654 0816206 MOV R2., SP ; RESTORE STRCK
35 BPOESE ERROR 1, NORPLY ; REPORT ERROK
36 PPP662 808113 JMP (R3> ; CONTINUE TEST
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- ~N
)
N W

WN OB WNRE

10
11
12
13
14
15
16
17
18
19
26
21
2z
2z
24
2s
26
27
28
29
3@
21
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

TST-11 MODULE
CHECK CSR R/MW

8008664

eees?a
820676

80607082
eao7e4
00ovec
eea716
eeaviz
eeavi4
8vavie
eaa7ze

eeavzz

eeovzé
8eG730
erar32
006734
eeavze
006746

008742

000746
800750

ees?752
808766

013701
800542

012705
eono12
01240z
eioze:z
08510z

016211
811106
048366
821002

805862

018211
8111066
8403080
801462

077523

CSRBIT:

MACRO vOe3. 828 S-JAN-79 12:12:48 PRGE 8

BITS

F

.SBTTL TEST 2: CHECK CSR R/W BITS

5 THIS TEST CHECKS THE REAL/WRITE BITS IN THE CSF
5 BITS ARE CHECKED FOR BOTH SET RAN[: RESET CAFAETLITY

TESTZ:

i¢:

e W % %e % We W

W % % e % W W

e

i

. NLIST
. WORD
. WORD

MOV @#BARSE, R1 3 GET RDDRESS
RELMOV #CSREIT, R4 ; GET BIT TAELE ADDRESS
MOV #12. RS i NUMBEFR OF BRITS
Mov (R4>+, RZ ; GET BIT

Mov R2, RZ ; GENERATE MASH

com RX

SCOPE ; DECLARE LOOF POINT
MOV R2, (R1) ; SET BIT

MoV (R1>, RO ; GET BIT

BIC RX, k@ ;i TEST BIT

BNE 2¢ 3 SET - SKIF ERROR

*******#******************************************

ERROF. CODE 2 - BIT SET ERROFR, CSF

**************************************************

ERROR 2, REG ; REPORT ERROF

CLR ¥4 ; INIT. TEST REGISTEF
SCOPE ; DECLRRE LOOF POINT
MoV Rz, (R1> ; CLEAR BIT

MOV (R1>, RG ; GET BIT

BIC R3, R@ ; TEST BIT

BE® 3¢ CLERR - SKIF ERFROF

e o s s s s s b s s s e b o af e ol o o e s o sl s ol ol e e s s sl e o sl s e s ol o ol 3 o s sl s s e o ol

ERROR CODE 3 - BIT CLEAR ERROR, CSR

Sk 2 s e o s e e s o ol o s o s s o o sl e s s b o o s s s s s b s s o sl ol s e e o o e o o s ol e ok

ERROR 3, REG ; REPORT ERROR

soe RS. 1% ;5 LOOFP UNTIL DONE
EXIT ; ALL DONE
BIN

GO, BIT1,BIT2,BIT3, BIT4,.BITS
INTOV, DIO, ST2G, INT2
. LIST BIN



T2769
EST 3:

WRONRNPMAONRDNRNNNRRRB R B B
WRNRNRDEINRNRRvoNaOs WhN POVE® NOAUWAWRNR

W W
A

2222 AWWWWWWW
BAAWNPOOVONOADW

80776
001002
eoie04
8016066
001010

281014
001016

801022
001024

801026
8001032
0081034
001083€
001040
801042
80104¢6
801052

001056
001060

8010862

8010866

TST-11 MODULE
BYTE OPERATION

e137e1
esns4z
eesonil
eesSese:

112711
av7ees
811166
842700
10@377
874200
ee1402

865011
o560z
easzel

112711
a7vvev
e16100
4777077
8427060
177601
ev4200
801402

MACRO ve3. 2B

OF CSR

9-JAN-79 12:12:48 PARGE 9

.SBTTL TEST 3:

EST3: MOV

CLR
CLR
SCOPE
MOVE

MoV
BIC

XOK
BEG

s We We %e e e Wwe e

ERROF

i¢: CLK
CLR
INC
SCOFE
MOVE

MoV

BIC

XOR
BEQ

e e We We We W W %

[ =1 =Ta =]
[ =8 AN AL 10N

L

EXIT

N
»

@#BASE. k1

(R1D

Re

#-1, (R1D

(R1>, RAA

e W e e

W<STZ2F+2770. R

k2, RO
is

b

H

BYTE OPERATION OF CSF

THIS TEST VERIFIES HIGH ANC: LOW BYTE OPERATIONG
INVOLVING THE CSK.

GET ADDRESS

CLEAR CSF

INIT. TEST REGISTEF
DECLARE LOOF POINT
SET R/W BITS

GET CSE AS WORD
IGNORE LOW BYTE

TEST BITS
OK - SKIP ERROF

**************************************************

ERROR CODE 4 - HIGH BYTE LOADED DUR IND

A LOW BYTE OPERATION

sl o s e o e o o b o ol o ol ok o o e o e o e ok ol e ok ok

4, REG
(R1>

Rz

R1

#-1, (R1D

-1<(R1>, R@

s s b ol o o s ol o s o o e sk o b e o ok o sk ok o

e We W W W

.
L

REPORT ERFOF

CLEAR CSK

INIT. TEST REGISTEF
POINT TO HIGH BYTE

DECLARE LOOF POINT

SET R/W EBITS

GET CSR AS WORD

#<177480+0VFLO+GO>, R@

R2. RO
28

.
’

;

TEST EITS
OK - SKIP ERROR

**************************************************

ERROR CODE S5 - LOW BYTE LORDED DURING

A HIGH BYTE OPERRTION

= DR
~

LAY

(

.
B

**************************************************

REPORT ERROR



P
»T| 769
(EST 4:

N ONABWNER

T . - - -

TST-11 MODULE
BUFFER PRESET

001070 013701
. eees4z
001674 ©05e11
001076 ©62761
060002
001102 005002
001104 ©OS0ES
00110¢
#01116 010211
901112 811166
#01114 ©B74200
@01116 ©0140Z

001120

001124 085z02
80112¢ 077310
001136

MACRO ve3. ezB S-JAN-?9 12:42:48 PAGE 10
REGISTER BITS

.SBTTL TEST 4: BUFFER PRESET REGISTEFR BITS

H .
; THIS TEST VERIFIES THE OFERATION OF THE BUFFER PRESET
; REGISTER UNDER ALL ALLOWRELE EIT COMEINATIONS
3
TEST4: MOV @#BASE. R1 ; GET RDDRESS
CLR CR1) ; SET MODE @
ADD #2, k1 ; BUMP POINTEF
CLR R2 ; INIT. TEST REGISTER
CLF: R ; ITERATION COLUNT
SCOPE ; DECLARE LOOP POTNT
1% MOV RZ, (R1) ; SET EITS
MO (R1), RO ; GET EITS
XOF: RZ, R@ ; TEST BITS
BEG 2¢ ; OKAY - NEAT STATE

e o 3 s o 3 e M o o o e e o o ol e s o e e o o e o o e e o s e e o o o e s s e o o b o o o o e e o o

ERROR CODE €6 - BIT ERROR., BFF

sl o o e o o e e o o o s s e s s o b o o e e o s e s o o ol o o e s s sl e e o o e o o b e oo b o ok b

e W W % W W e

ERROF 6, REG ; REPORT ERROF

H

2% : INC Rz ; NEXT STATE
SCE RX, 1% ; LOOP UNTIL DONF
EXIT



[2769 TST-11 MODULE MACRO vO3. 862B 9-JAN-79 12:12:40 PAGE 11

=ST S BINITL RCTION
1 .SBTTL TEST S: BINITL RCTION
2 3
2 3 THIS TEST VERIFIES THAT THE BINITL SIGNRL CLERK=
4 3 THE PROPER CSR RAND BFR BITS
S }
[ J :
7 861132 0137061 TESTS: mMov @#BASE, R1 i BGET ADDRESS
000542 .
8 80113€¢ 00Seoz CLK RZ 5 INIT TEST REGISTEFR
S 801140 SCOPE ; DECLRRE LOOF POINT
10 001142 012711 Moy #-1, (k1> ; SET BITS
177777
11 00114€ ©BBOGOS RESET ;i CLEAFR BITS
12 881156 011166 MOy (R1).R0O ; GET BITS
12 @61152 0014062 BEQ L§ 3 3 OKAY - ALL ZERO
14 ;
15 3 Mool e o ke b o ke e e e ofe e o s e s s s st s s e o s e s b s s s s s b o e s ok e s o b o e b o o b
16 J]
17 ] ERROR CODE 7 - BINITL DOES NOT CLERR
ie H CSF BITS
19 F]
2a 5 ook ol ok sk sl o ol o s o sl s o o sl e s ol s s o o e b s o o ok o s s st e s o e b s o o s o o o o o e
21 ]
22 001154 ERROR 7, REG ; REFORT ERRCFK
2= ;
24 001160 OBE2701 1€ RDD #2, R1 ; BUMF POINTEFR
e0ansz
25 8P11€4 SCOPE ; DECLARE LOCF POINT
2€ BP116€ 812711 MoV #-1. (R1> ; SET BITS
477777
27 861172 80606AS RESET ; CLERAR BRITS
2¢ 881174 0111060 MOV (R1>. RB ; GET BITS
29 891176 0061402 BEG 2¢ ;i OKRY - ALL ZERO
306 ;
31 5 oboReabeshesbe ok ok ool o o ok o o o o e e ol sl sl ol o ol ol s sl s s s o s o o s s o e e e s e o e s o o o o e
32 H
3= F ERROR CODE 16 - BINITL DOES NOT CLEAR
34 i BPR BITS
35 H
36 5 obeokeobealeobeoieobe ook oo s o s s e e e e ik ol o sl s sl o s s s o o o o o o o o e e b b e e ok e ol s s o o
37 F]
38 8v1200 ERROR 10, REG ; REPORT ERROR
39 H .

40 081204 2¢ . EXIT ; ALL DONE
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sT 6:

VWO ~NOAMAWNDER

ie
19
2@
21
2z
2
24
25
26
27
28
29
3a
31
32

TST-11 MODULE
CLOCK COUNT REGISTER

001206¢

001212
001214

801226
eoizzz
eoliz24
eol122¢
801230
eoi232

00123¢
881242
eeiz4¢

801256
00125z

001254

801260
8vizez2
801264

013701
808542
eie1ex
ecz7ex
eoosoz
8e5a04
08500z

805a11
01621z
8sSzv11
eoanal
852711
0040605
esS2711
eaiena
011366
erv4206
001406z

005202
877417

MACRO v@3. 82B 9-JAN-75 12:12:40 PAGE 12

i
i
i
H
$
T

.SBTTL TEST 6: CLOCK COUNT REGISTEF

THIS TEST VERIFIES THRT THE BUFFER PRESET RFEGISTEFR
CAN BE PROPERLY TRANSFERRED TO THE CLOCK COLUINT

REGISTEFR.

ESTE: MOV @#BRSE, R1 ; GET RDDRESS

MoV "R1,RX ; GENERATE BPR ADDRESS

ADD #2, RX o

CLR R4 ; ITERATION COUNT

CLER RZ ; INIT TEST REGISTEF

SCOPE ; DECLARE LOOF POINT
1s¢: CLR (R1> ; SET MODE ©

MOY RZ, (RX) ; LORD BFPE

BIS #G0, (R1> ; TRANSFER TO CCF

BIS #<DI0+RATE@+MODE2+GC>, (R1)

BIS #MST2, (R1)D

MOV (R3), RO ; GET CLOCE COUNMT

XOF: R2, RO ; CHECK

BEG 2¢ ; OKRY- SKIF ERROF

Te We Wme W e W W

2% :

S o o o o afe e 2 s e o o o o o i o o s sl o o sl o s e s o e o s e 2 o e s sl e o sk o e e o b e o s o

ERROR CODE 11 - BIT ERROR. CLOCK COLINT

ol e o o e ol o e o o e ok o o o ol o o o s o o s s sl o e o ol s b s o o o o o ol o e o sl st o o e o o b o

ERROR 11, REG ; REPORT ERROF
INC R2 ; NEXT STRTE
soB R4, 18 ; LOOF BRCK
EXIT



T2769
EST 7:

VWO N OO AWNER

B
PO

L N N
A & W N

1¢

17
ie
1%
20
21
22
23
24
25
26
27
28
29
30
31

TST-11 MODULE
CLOCK STRTE TRANSITIONS

eei1z26¢6
801272
801276
8013060
eo1306z
801304
801310
eo1314
8613260
801324
001330

801334
ev133€

881340

8813244
801346
281350
801352

ei137o1
evas4z
0127062
e0o0el1
88560z

ess5e11
@163€1
8sos2
e127v11
eoooel
852711
800400
es27v11
80406085

852711

0016060
0161060
8evoo2
874266
001402

805202
88526z
801354

MACRO Vve3. ez2B

9-JAN-79 12:12:40 PAGE 13

.SBTTL TEST 7: CLOCK STATE TRANSITIONS

3
3
3
3
TEST?: MOV
MoV
CLR
SCOPE
is: CLF
mMov
MoV
BIS
BIS
BIS
MoV

XOF:
BEG

e W e W W we e

ERROK

e

2$: INC
INC
BNE
EXIT

THIS TEST, USING MAINT ST4, VERIFIES THAT THE cLOCK
CAN BE INCREMENTED PROPERLY.

@#EASE, R1 5 GET BASE ADDRESS
#1, R2 ; INIT TEST REGISTERS
R .

; DECLARE LOOF POTNT
(R1)> ; CLEAR CSF
R3, 2(R1)> ; LOAD BPR

#<RATE6+MODEB+G0>, (R1)>
#MSTL, (R1D ; GENERATE ST1

#<DI10+RATEB+MODE2+G0>, (R1)

#MST2, (R1D ; CLOCK TO BPR
2(R1>,Ro ; GOT IT

R2. RE ; CHECK 1IT

2¢ ; OKAY - NEXT STARTE

L)

e e st s o o o o o o s o o ol o s sl e sl s st s o o o s o e S o o o o e s b st st ol of o o e sk ok ok o o

ERROR CODE 412 - CLOCK STARTE TRANSITION ERFOR

e o s o o o s sl e s o sl s sl o o s o e ol s o b o s s o e o s ol e ol o ol o o s o ol ok o o o oo ok ok

12. REG ; REPORT ERROF

R2 ;i NEXT STATE

R3

is ; IF ZERO THEN DONE



-
14 '69

0
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®

VWON GOUDPWNPE

TST-11 MODULE

001354

0081360

201362
001364

00140¢
801410

801414

001416

: OVERFLOW BIT

e137e1
eess542

2085011
812761
477777
eonpaz
012711
PoBdEl
852711
2004065
165711
100401

832711
Booval
801401

MACRO VO3. ezB 9-JAN-79 12:12:40 PAGE 14

.SBTTL TEST 1@: OVERFLOW BIT

THIS TEST VERIFIES THRT THE OVERFLOW BIT FUNCTIONS

3
3
; PROPERLY IN MODES © AND 1.
s
T

EST10: MOV @#EASE. R1 ;5 GET RADDRESES
SCOPE ; DECLARE LOOP POINT
CLKR (R1> ; CLEAR CSFE
MOV #-1, 2(R1) ; LORD BFR-
MoV #<RATEE+MODEB+GO>, (12
BIS #MST4, (R1D ; GENERATE ST1
TSTE (R1D ; OVERFLOW SET?
BMI is ; YES - SKIF ERROF
; s o e o o e ol o e sl s o e o o e s s s ol s o ks o o ke o o ke o o ke s s o s s o e s o o e s o o o
: ERROR CODE 12 - OVERFLOW FLAG NOT SET
j e o s o e s o o o s o e o o o e o o s o o b s o e o o e st ok o oo o s ol e o o s o o oo
' ERROF: 1x ; REPORT ERROF
151 BIT #G0. (R1> ; GO BIT CLERRED?
BEC 2% ; YES - SKIP ERROE

**************************************************

ERROR CODE 14 - GO BIT NOT CLERRED BY
OVERFLOW IN MODE @

#*************************************************

Ve We % W e W %W S

ERROR 14 ; REPORT ERROR



r2769

=ST 10:

WN R

TST-11 MODULE
OVERFLOW BIT

201420
001422
ee1424

2001432

001436

801442
201444

001446
801450

8081454

001456

801460

805011
812761
aveve7
[~ 12121 1o g
812711
00008Ex
852711
esad400
ie5vi1
1006401

e32711
80801
861001

MACRO Vve3. ez 9-JAN-79 12:12:48 PRGE 15

2¢ SCOPE ", DECLARE LOGF PNINT
CLR CR1)> 5 CLERF CSF _
MOV #-1, 2CR1)> 5 LORAD BFF:
MoV #<RATE6+MODE1+GO>, (R1)
BIS #MST1, CR1) ; GENERATE ST1
TSTE CR1Y ; OVERFLOW FLAG SET?
BMI 3% 5 YES - SKIF ERROR
; ol e o 3 ¢ 3 ok o 3 3 o oz o o ok e e sl o o 3k s o ok o o ok sk s o o e o o e ol ok o o o o o ok o o o o o o o
; " ERROR CODE 15 - OVERFLOW FLAG NOT SET
; ek 3k ol o v o o e o s o o o 2 o b o s oz ol o o s e o ok ok o o e e e e o o o o o ol o e o s st o o e o o
' ERROR 15 5 REPORT ERRUR
3 BIT #GO. (R1) ; GO BIT CLERRFD?
BNE as ; NO - SKIP ERROF
i e i o 2 b s o o ol o o 3 S e o e o o o o o o S ok o 3 e s o o o o o o ol e o ok o b e ot ok o ok bbb b
; ERROR CODE 16 - GO BIT CLEARED BY
H OVERFLOW IN MODE 1
:: **************************************************
‘ ERROR 16 ; REPORT ERROF:
QS: EXIT ; ALL DONE



)J¢769

TEST 411:

® N OOURAWNER

ie

i1
12
i3

14
15
16
17

19
20

21
22
23
24
25
26
27

29
31
32
33
34

36
37

TST-11
CLOCK

001462
001466
001472

001476
001500

201564
001506
2015106

801514
801516
801520
eeis5z2:e
001524
801526

281532
801536

801540
8081542

001544
00;558
00i554
001560

801562
001564

MODULE

COUNT ING.

213701
280542
012704
80000¢
ei2vez
eeos11
eiez2ez
852763
8040625

05011
885061
80002
8ie211
805000
e7rveo1
eiiien
10311
852711
8081000
ees7el
80080z
801004
1657060
100640z

8627062
eeovie
822782
800061
801773
877433

MACRO vO3. 82B
MODE ©

E

1¢:

2%

S B e e W B N

e

9-JAN-79 12:12:48 PAGE 16

.SBTTL TEST 44: CLOCK COUNTING, MODE ©

THIS TEST VEIFIES THAT THE CLOCK COUNTS AT THE 1MHZ,

100 KHZ. 41OKHZ, 41KHZ, 41006HZ2, AND BEVENT RATES.

ST11: MOV
Mmov
Mov

MoV
BIS

- SCOFPE
CLR
CLR

MoV
CLR
soe
MOV
Mov
BIS

TST
BNE

TSTE
BMI

@MBASE, R1 5 GET RDDRESS

#€, R4 ; ITERATION COUNT

#<RATE1+MODEB+GO>, R2

R2, R3 ;5 GENERATE SPECIAL CSF
#<DI0O+RATEB+MODE2+G0>, RX

; DECLRAFRE LOOF POINT

(R1) i CLERFR CSF
2C(R1)> ; CLEAR BFFR .
R2. (R1> # SET RATE

RO ;3 DELAY

RO, 2¢

(R1>, RO i SAVE CSE

R3, (R1> ; READ CLOCK
#MST2, (R1D ; RFTER STZ°
2(R1> 5 DID 1T COUNT?
3% ; YES —= CONTINUE
({2 ; PERHAPS THERE WAS
3s ; OVERFLOW

o 34 30 o o e e o o e a3 o s o e ol o s sl ol s s s e o o o e o o i o o e o o ok e o o o b o oo ok o

ERROR CODE 47 - CLOCK DIDN’T COUNT

el afe e o sl s afe e e s s o i e s o o s sl s o e o sl o sl e s sl o o e o o ol o sl b o sl s o b o e e afe ke ok

ERROR
ADD
cMP
BEQ

sOB
EXIT

47, CLOCK ; REPORT 'ERROR

#10, R2 ; GENERRTE NEXT STRTE

#<RATEE+GO>, R2 ; SKIP ST1i RATE

3s
R4, 18 ; LOOP UNTIL DONE



T2769 TST-11 MODULE MACRO ve3. 82B S-JAN-79 12:12:40 PAGE 17
EST 42: CLOCK COUNTING. MODE ©

1 . SBTTL TEST 12: CLOCK COUNTING. MODE &

2 H] ,

3 4 THIS TEST VERIFIES THRT THE CLOCK DOES NOT COUNMNT WHEMN

4 3 THE STOP RATE 1S SELECTED.

S H]

€ 091566 013701 TEST12: MOV @#BARSE., k1 i GET RDDRES:S
000542

7 081572 A ] SCOPE 3 DECLARE LOOF POINMNT

8 001574 005011 CLkK (R1)> 3 CLERF CSF

9 091576 0050c1 CLR 2¢(R1)> } CLERR BFF
esoosz

10 801602 012711 MoV #<RATEG+MODEB+GC>, (R1)
880001

11 80160 852711 BIS #MST1, CR1) i GENERATE ST1
8BB400

12 901€12 85600 CLEK R& i WRIT

13 881614 077001 1s: SOE Ra.1s

14 001616 011160 MoV (R1>,RA i SRAVE CSFE

15 001620 ©12711 MoV #<DIO+RATEG+MODE2+G0>, (R1)>
084805

16 801624 052711 BI1S #MST2, (R1)> 5 GENERATE ST2
0018006

17 8061630 085761 TST 2CR1)> i DID IT COUNT?>
8ooonz

18 @P1634 BB106Z BME 2% i YES - ERROFE

19 PP1€3€ 185700 TSTE R@ i OVERFLOW?

20 001640 100002 BFL 3 i NO - SKIP ERROFR

21 i

22 3 ook ok ok sk ol ok o ol sk e b o b s o s ol s sl o o e o s e s sl sk ol o b s o e st o o o o e o o

23 ;

24 ; ERROR CODE 21 - CLOCK COUNTED WHEM STOF

25 ; RATE WAS SELECTED

26 ;

27 3 Meabeoeeateobe ot ol e s sk ook ol ok s s o o s o ok ol s o s e s e s o ol s o e s oo o s ok o s o oo ok

28 J :

29 001642 28 . ERROR 21, CLOCK i REPORT ERROR

30 3

31 ev1646 3s: EXIT



>N 769

rgd 7 13:

ONABWNEL

0o~

10

i1
12
iz
14
- B
1€
17
i8
19
20
21
22
2%
24

TST-11

‘CLOCK COUNTING.

891650
001654
001656
001660
8081666
801672
801674

801676
8817060

eeivez

881766

MODULE

- .

©i3roi
8608542

085011
012761
i77ve?7
eeesn2
812711
80601z
8050606
877801
105711
iee4oez

MACRO ve3. ez2B S-JAN-79 12:12.40 PAGE 18
MODE 1

.SBTTL TEST 413: CLOCK COUNTING., MODE 1

THIS TEST VERIFIES THAT THE CLOCK WILL COUNT INM
MODE 1.

ESTAi3: MOV B#ERSE, R1 3 GET ADDRESS
SCOPE ; DECLRRE LOOFP PAOINT
CLr (R1)> ; CLEAF CSF
Mav #-1, 2¢(RrR1> ; LORD BFR.
mMov #<RATEL+MODEL+G0O>, (R1 )
CLR R& i WARIT
is: SOE R i¢
TSTE (k1> ; OVERFLOW>
BMI 2% i YES - SKIP ERROR

3o e afe e afe e s e sfe e s afe e o e o o e o b o e s s sl sl s o s o s o o e o o s o s b e s o o o o o ok ok

ERROR CODE 22 - CLOCK DIDN’T OVERFLOW

ok o o e o o o o o e s o o s s o o e o o b s s e e st o s b s o s s s s s s o o o s o b ke o o b o b

e W %o e We Y%e %

ERROR 22, CLOCK ; REPORT ERROF

2% EXIT



T2769

EST 14:

OV ON OMNAOBWNEL

TST-41 MODULE
MAINTENANCE ST2

0017106

801714
ev17vie

esi7z22
881724

081730
001734

881736
8817406

poiv4e

ev1v4c
8e175a

001754

891756

881762
81766

001776
81772

81774

8820080

213701
eeps542
205011
01270z
100061

012711
evnsol
852711
eaieon
811166
ev4zoo
80140z

2865611
81276z
i1e6o01

812711
2 pelalulel
852711
8o1000
ei1116a
ev4zen
8014082

MACRO VO3. 82B

4\-\-\-\.

E

e %o %o W %o W %

We W We we W e Ve e

2% :

9-JAN-7S 12:12:48 PRGE 19 .

.SBTTL TEST 14: MAINTENANCE STz

THIS TEST VERIFIES THRT BITS 45 AMD 6 CARM BE
PROPERLY EXERCISED BY THE MAINTENANCE STz EBIT.

STi14: MOV

CLR
MOV

SCOPE
MOV

BIS
MoV

XOR
BEQ®

@#EBRSE. R1 ;

(R1> H
#<ST2F+GOD, R2 ;

#G0, (R1)>

#MST2, (R1> i
(R15>, RO ;
Rz, RO ]
is H

GET ADDRES:

CLERKR CSF ,
INIT. TEST REGISTER

DECLARE 'LOOF POINT
; SET GO BIT

GENERATE ST2
GET CSF

TEST BITS
GOOD - SKIP ERROR

e e s o e o 3 o ol s sl o e o o e sl s i afe s 3 3 s 3 3 o o e s S S s M o o i s i e s o o o o o o o o o

ERROR CODE 23 - ST2 FARILED TO SET B11 1%

Sl s e e o o e s o o e e ol o s e o o o e s s e o s st e o s o e o o b ol e o o o s o o o b ok b o oo

ERROR

CLR
MOV

SCOFE
MOV

BIS

MOV
¥OR
BEQ@

23, REG ;

(R1) o
#<ST2F+GO>, R2

#ST72G, <(R1> H
#MST2, <R1> H
(R1)>.R0O H]
R2, RO H
2% ;

REFPORT ERROF

CLEAFR CSF

DECLARE LOOF POINT
STz GO ENE
GENERATE ST2

GET CSR

TEST BITS
GOOD - SKIP ERROR

3o 30 o s o o o ol 3 o s e e she e v s 3 o ok o o o o s e e s e o o o o 3 o 3 o ok e b e e e o o e e e ok

ERROR CODE 24 - ST2 FRILED TO SET GO BIT
AND/OR CLEAR ST2 GO ENABLE

e 2 s bk e 3 b s 2 3 3t b 3 o e e s o e o s bk e o o b e o 2k ok s 2 sl e 2 o s s o o o e o o o e o o ok

ERROR

EXIT

24, REG i

REPORT ERRQOK



'Tf’69 TST-11 MODULE MACRO ve3. 2B $-JAN-79 12:12:48 PRGE 20
'E‘F 15: INTERRUPT ON OVERFLOW

1 SBTTL TEST 4S: INTERRUFPT ON OVERFLGH
2 ]
2 s THIS TEST VERIFIES THAT THE CLOCK CAM INTERFUFT THE
4 3 PROCESSOR PROPERLY ON OVERFLOW.
S F
€ 082602 013701 TESTIS: MOV @#EARSE. R1 : BET ADDRESC
800542
7 88200¢ 005611 CLR (R1)> ; CLERR CSF .
8 002010 ©1370= MoV ‘O#VECTOR, RZ 5 GET VECTOR RDDRESS
800544
9 8020614 RELMOY #2¢, R@ ; GENERRTE ISF ADDRESS
10 002022 01601= MOw RO, (RZ> i SAVE
11 062824 085004 CLF R4
12 00262¢ 812705 Mo #FR7. RS
200340
13 802032 SCOPE ; DECLARE LOOF POINT
14 802834 812761 Mov #-1, 2C¢R1)> ; LORD BFF
4?777°?7
800002
15 082042 012711 Moy #<INTOV+RATEG+MODER+GO>, ¢(R1)
9000161
16 00204€ 052711 BIS #MST1, (R1> ; GENERRTE ST1
eaodae
17 802052 165711 TSTE (R1) ; OVERFLOW SET?
1€ 862054 4100402 BMI is i YES = CONTINUE
19 i
2a 3 deakeokoR b ol s ol sl ke o e o s o ol e s e a o e o b o s s o b o o o s e s s ol o s ok sl s o o o b oo o
21 ;
22 H ERROR CODE 25 - OVERFLOW BIT NOT SET
2= H
24 3 Aok ol ok ol e o s e s sk o s o 5 e s o b s s s s o s e o s o sl b o st e ol o o e o s e o s o o o o e o
25 H
26 BBZOSE ERROR 25 5 REPORT ERROF
27 802060 000410 BR 3 i CAN’T CONTINUE
28 H
29 0082062 1066404 A1s: MTPS R4 ; ENABLE INTERRUPTS
36 982864 OBzZ48 NOP i WINDOW
31 9OB2066 106405 MTPS RS ; DISARBLE INTERRUFPTS
32 ; '
3= 3 seokeakog sk ol ok ok e sk ol s sl sl ol sk o o e s e sl o sk o o o e sl o ol o o o e s o e 3 b s e e o e s e o e o
34 J]
35 j ERROR CODE 26 - NO INTERRUPT ON OVERFLOW
36 ) .
37 3 dieakakal o e ok ol o ol i o s b s e ol sl e afe i s e o s s o s o s e s e o e s ol e s s o s o o e s sl o o
38 F]
39 8820706 ERROR 26 ; REPORT ERROK
40 802872z 800463 BR 3 ;i CAN‘T CONTINUE
41 ]
42 0B2074 O62706 2% RADD #4, SP ; RESTORE STACK
2000084
43 9821060 605011 CLR (R1> i CLEAR CSR

44 802102 3s: EXIT



12769 TST-11 MODULE MACRO Ve3. e2B 9-JAN-79 12:12:40 PAGE 21
EST 16: INTERRUPT ON ST2

1 .SBTTL TEST 416: INTERRUPT ON sT2
2 }
=3 ; THIS TEST VERIFIES THAT THE CLOCK CAM INTERRUFT THE
4 ; PROCESSOR PROPERLY ON AN ST2 PULSE.
S ] ,
6 802104 013701 TEST16: MOV " @#BASE. R1 3 BET ADDRESS
800542 )

7 682110 005011 CLR C(R1> ; CLERR CSF .
8 002112 013702 MOV @#VECTOR, R3 ; GET VECTOR RDDRESS
200544 .

9 8P211€ BE276X ADD #4. R ; ADJUST VECTOR
2000004

10 0062122 RELMOV #2¢, RO ; GENERATE ISk ADDRESS

11 062130 0601661Zx Moy R, (RXD i SAVE

12 062132 805664 CLE R4

12 92124 ©81276% mov #PR7, RS
880340

14 0082140 SCOPE ; DECLRRE LOOP POINT

15 8862142 012711 MoV #CINT2+G0>, (R1> ; LOARD CSR
040001

16 892146 052711 BlS #MST2, (R1)D ; GENERATE ST2
egl10a6

417 8082152 0085711 TST (R1)> i STz SET~?

12 002154 1804062 BMI i i YES = CONTINUE

19 ]

26 ; koo ke e oo o e o o o koo ol o o o sk s o o o s o ke oo o e o o o o sk o o o oo o o

21 ;

22 H ERROR CODE 27 - ST2 NOT SET

2= ;

24 ; **************************************************

25 ;

26 802156 ERROK 27 ; REPORT ERROE

27 802166 000410 BR 3% ; CAN-T CONTINUE

28 j

29 002162 106404 1% MTPS R4 ; ENRBLE INTERRUPTS

30 8P2164 ©BB240 NOP 5 WINDOW

31 082166 106465 MTPS RS ; DISABLE INTERRUPTS

32 i -

e &4 ; ********************************::...::*::.:****m*

34 i

35 ] ERROR CODE 30 - NO INTERRUPT ON ST2

36 H .

37 ; ***m**m*************m*****************************

38 p

39 802176 ERROR 30 ; REPORT ERROE

40 802172 000402 BR 3¢ ; CAN‘T CONTINUE

41 H

42 PP2174 B©OE2706 2% ADD #4, SP ; RESTORE STRCK
Yoooo4

43 902200 005011 ) CLR (R1)> ; CLEAR CSR

44 002202 3s: EXIT
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TEST 17: FLAG OVERRUN BIT

1 .SBTTL TEST 47: FLAG OVERRUM BIT
2 H
3 3 THIS TEST VERIFIES THART THE FOR BIT IN THE CSF
4 s OPERRTES PROPERLY.
S ]
6 882204 013701 TEST1?7: MOV @G#BHRSE. R1 ; GET RADDRE:<S
000542
7 8022106 . : SCOPE ' i DECLARE LOCOF POIMNT
8 062212 005011 CLR (R1> ; CLERF CSE
9 882214 012711 Mo\ #G0. (R1> ; SET GO BIT
800801
10 802220 052711 BIS #MST2, (R1D ; GENERATE ST2
2010006
11 82224 052711 ' BIS #MST2, (RO i GENERHTE HNOTHER
es100aa
12 0822360 832711 BIT #<FOR+ST2F>, (R1>
110000
13 902234 801001 BNE is i YES - SKIP ERROR
14 F
15 5 ookl kel s ol s s ol ok ol s s e e e e e o o o o o s s sl sl e e e e s 3 o 3 3 3 s S e sl e o o o o o o o
i¢é H
17 H ERROFR CODE 31 - FLAG OVERRUN BIT/STZ2 FLAG
ie H NOT SET RS EXPECTED
19 i
20 5 ookob kb e o o ol ol b b o o ol o ol ol s e e s ol sl o o o o o ok e ol ol o o o o s o s ok b ok ot o ol o o o
21 ;
22 08223€ ERROR 31 ; REPORT ERROF
22 ;
24 002246 042711 1S BIC #G0. (R1> ; CLEARR GO BIT
8soeal
25 0062244 052711 BIS #G0. (R1> ; SET GO BIT
8006001
26 002256 032711 BIT #FOR+ST2F>, (R1D
1100008
27 802254 001401 BEQ 2% ; GOOD- SKIFP ERRUR
28 ;
29 3 oealeoi ke ol o s e s she s sl 3 s ol o e e af o s s o o s sl o o ol o o s s s o e e s ok e e o o e s of e sl o
30 i -
31 H ERROR CODE 22 - FLAG OVERRUN BIT/ST2 FLAG
32 H NOT CLERRED BY GO BIT
33 )
34 5 deokeokokeokeob ke ook ok b oo ol ko o b o o b o o e o o o ol s o o o s o oo sk ok o e o
35 i o

36 082256 ERROR 32 i REPORT ERROR



2765 TST-11 MODULE MACRO ve3. ez2eB

9-JAN-75 12:12:40 PRGE 223

sT 47: FLAG OVERRUN BIT
1 082260 2% . SCOPE ; DECLRARE LOOP POINT
2 812262 eesSe11 CLK (R1D ; CLEARF CSF
3 @B2264 @127€1 MoV #-1, 2¢R1D ; LOAD BFE
477777
po0eBs:z ‘
4 002272 ei12711 MoV 0(RHTEG+MODE1+GO>.(R1)
8eBex
5 982276 52711 BIS #MST1, (R1D ; GENERATE ST1
000400
6 082382 105711 TSTE (R1> ; OVERFLOW SE17
7 902304 180402 BMl1 K$ 2 ; YES = CONTINUE
8 3
9 H ******************m******m*******m*******m***m****
10 ;
11 H ERROR CODE 33 - OVERFLOW BIT NOT SET
12 ;
13 i **************************************************
14 i
15 9082306 ERROR 33 ; REPORT ERFOR
16 002310 oen4i2 BR S¢ ; CAN‘T COMTINUE
17 ;
18 802312 32711 3% BIT #FOR, (R1D ' ; FOR BIT SET?
1066
19 802316 901401 BEG 4% ;i NO - COMTINUE
20 ;
21 i ****#*********************************************
22 ;
22 H ERROR CODE 34 - FLAG OVERRUN BIT SET WHEMNM
24 H 1T SHOULDN’T BE
25 H
26 H ************************************************m*
27 H '
28 002320 ERROR 34 ; REPORT ERFROFR
29 i
30 002322 952711 4$: BIS #MSTL, (R1D ; GENERRTE ST1
200400
31 882326 e32711 BIT #FOR. (R1D ; FOR SET?
210000 o
32 902332 ©eiesl BNE Ss ; YES - SKIP ERROR
33 ;
34 3 *****m**********m*********m*****&*****************
35 ; ,
36 H ERROR CODE 35 - FLAG OVERRUN BIT NOT SET
37 ;
38 H acoke s o o o ol o s sk s e o o o o o ke o e o o ol o o o e ke sk ope ool oo sl ko o oo e oo ok
39 i
49 002334 ERROR 35 ; REPORT ERROK
41 3

42 0082336 Ss: EXIT
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EST 20:

O ©® NOAOB2WNP

20

21
22
2z
24
25
2€
27
28
29
30
31
32

TST-11 MODULE
OSCILLATOR

202340

002344

082350

0862354
86235¢
202260

002364

eez37ae
882372
802374
002376
oez460
062402

00240¢€
eoz41z

002414
00241€

082420

ei37e1
0542
eizvez
esaail
8127vex
804015

885011
eesSecl
esovo:
812711
804000
e5ezi1
005000
" Farg ~ 12k §
211166
016311
852711
eoi100c
eas57el
80080
8106z
1057eo
160001

MACRO V©3.82B S-JAN-79 12:12:40 PRGE 24

.SBTTL TEST 206: OSCILLARTOR

EST206: MOV
MoV
MoV

SCOPE
CLR
CLR

MoV

BIS
CLR
i1¢: SOE
MoV
MOV
BIS

TST
BNE

TSTE
BPL

N\. e We We We W W W

INTERNAL OSCILLATOR.
OSCILLATOR BIT FUNCTIONS PROPERLY.

$: ERROR

@#BARSE. R1 i

THIS TEST VERIFIES THART CSR BIT 11 DISABLES THE
AND THART THE MAINTENANCE

GET ADDRESS

#<RATE1+MODEB+GO>, RZ

#<D10+RATE1+MODE2+G0>, R2 2

H
(R1> i

2<¢(R1> ;
#DI10., (R1D ;
R2, (R1> F
R@& ;
RO. 1%

(R1), RA i
R3, (R H
#1572, (R1D i
2¢R1> i
2% ;
RG H
3% H

DECLARE LOOP POINT
CLEARFR CSE
CLERFR BPF

DISAELE OSCILLATOR

TRY TO COUNT
WRIT

GET CSF
READ CLOCE
GENERATE STZ

SHOULD BE ZERO
0O0PS, ERROFE

CHECK OVERFLOW TOO
GOOD - NOT SET

**************************************************

ERROR CODE 36 - CLOCK COUNTED WITH INTERNAL

OSCILLATOR DISABLED

36 H

**************************************************

REPORT ERROR
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EST 20:

T8
VDO NOO » WNR

PO
N B

NNRNNRNRNBRRRRRE e
AWNBPOOVONONSLW

TST-11 MODULE
OSCILLATOR

802422
882424
esz426

02432
882436
02440
802442
802446
802450

802452
802454

0082460
002464

88246¢
802470

882472

002474

8050611
eesec1
evoraz
812711
004000
856211
285004
es5z711
862800
evrvesz
e111eo6
816311
esz2v11
861801
885761
800882
evi106z
105760
100401

MACRO Vve3. e2B

3¢ SCOPE
CLK
CLR

MoV

BIS
CLR
4¢ . B1S

SOE
Mov
mMov
BIS

TST
BNE

TSTE
BMI

e We W W %e W W

ERROR

S5¢: EXIT

9-JAN-79 12:12:40

(R1)>
2C(R1)>

#0010, (R1>

R2, (R1)>
R&
#MOSC, (R1)

RO, 4%
(R1)>, R@
Rz, (R1)
#MST2, (R1)

2¢(R1>
S¢

RO
S¢

37

T W W e

.
3
]
H

H

PRGE 25

DECLARE LOOFP POINT
CLEAF CSE
CLERF BFF

DISABLE OSCILLATOR
TRY TO COUNT
GENERATE STROEE
LOOP BFCK

GET CSF

READ CLOCK
GENERATE ST2

DID IT COUNT?

YES - ALL DONE

OVERFLOW?
JUST AS GOOD

ol o o o e s e o o e o i o e o ok o o o e i s s ol o o e s bk s e o ol o o o ol e ol e o o o o o o o o o o

ERROR CODE 37 - OVERFLOW BIT NOT SET

o o o e o o s o o e o s sl e o e o s o o o e o s e afe s e o s e ol s e sl b ol o e o s b o e e ol e o of:

REPORT ERROFR
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44
N
VO ~NONAWNE B

B
X

Ty
LW
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B
N0

»
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19
20
21
22
23

24
25

26

27
28
29
36
31
32
33
34
35

TST-11 MODULE MACRO VO3. 82B S-JAN-79 12:12:48 PAGE 26

: FREQUENCY DIVIDERS

}

3 THIS TEST VERIFIES THAT THE ON-BOARRD FREGUENCY DIVIDER
3 RARE FUNCTIONING PROPERLY. THIS INSURES THE ACCURHCY OF
i OF THE VRRIOUS RATES. ,
s .
802476 013701 TEST21: MOV @#BARSE. R1 s GET RDDRESS
. 808542 -
802506z . RELMOY @#DIVTAE, RX ; BGET TABLE ADDRESS
882510 012702 Mov #<RATE1+MODE@+GO>, R2
000011 v
202514 i1¢: SCOPE ; DECLARE LOCOFP POINT
002516 011305 MOy (R3>, RS i GET LSW OF COUNMNT
802526 0163064 Moy 2¢(RZ), R4 s GET MSW OF COUMT
868642
082524 /5011 CLF (R1> ; CLEAR CSF
882526 ©058c1 CLE 2CR1> s CLEAFR BPF
080002
862532 52711 BIS #DI10, (R1> 5 DISABLE OSCILLATOR
804000
002536 050211 BIS Rz, (R1L> ; SET RATE
902540 052711 2¢: BIS #MOSC, (k1D i MAINT. OSCILLATOF
80620600
082544 16276S SUB #1, RS i COUNT
860001
002550 005¢04 SeC R4
882552 163372 BCC 2%
8062554 011100 MOy (R1>, R@& i SAMFLE CSF
08255€ PUSH R ; SAVE RATE
002566 05271€ BIS #<DIO+MODEZ2+G0>, (SP)
004005
802564 POF (R1)> ; LORD CSE
882566 852711 BIS #MSTZ2. (R1D ;i GENERATE STZ2
8018006
882572 822761 CMFP #1, 2(R1> ;i CLOCK = 17
800001
800002
882600 881402 BEQ 3¢ i YES - SKIP ERROR
3 ook sk sk ok o s ke o b o s s sl o s s ok ol o o o o e o o s o e o ol o o e o b o ol o o ke ol ok o af e ool
i ERROR CODE 46 - DIVIDER DIDN’T DIVIDE
5 oleakokal ok ok o sk o b s e ol sl o sl o o ol s o s o e o ol o o e o o o s s s sl s sl sk o e o e ook o sl e afe ke
d
902602 ERROF 40, CLOCK ; REPORT ERROR



T276S TST-11 MODULE MACRO vez. ezB S-JAN-7S 12:12:40 PRGE 27
EST 21: FREQUENCY DIVIDERS

1 0B260S 3s: SCOPE 3 DECLARE LOOF POINT
2 002€10 811305 MoV (R3>, RS 5 GET LSW OF CcoOunT
3 PB2612 016304 MOV 2C¢(R3>, R4 5 GET MSuU OF counT
888002
4 8B261€6 162705 sue #1, RS ) 5 SUBTRACT 1
000001
S5 982622 085604 SEC R4
6 802624 @O0Sp11 CLFK CR1> ; CLERR CSF
7 BB2626 005861 CLR 2¢(R1> ; CLEAFR BFF
800z s
8 8B2€632 852711 BIS #0010, CR1D ; DISABLE OSCILLATOF
804006
9 082€3¢ 050211 BIS R, (R1> ; SET RATE
10 6A2E40 052711 4% BlS #MOSC, (R1D i MAINT. OSCILLRATOR
002008
11 862644 162765 SUE #1. RS i COUNT
8060801
12 PB2€50 0BB5604 SBC R4
12 8P2652 103372 BCC 4¢
14 892654 011160 MoV (R1>, R@ ; SAMPLE CSFk
15 88265¢ PUSH R2 ; SAVE RATE
16 082660 05271¢€ BIS #<DIO+MODEZ+GO>, (SP)
8040065
17 0BzE64 POF (R1> ; LDORD CSF
1€ BB26EE 052711 BIS #MSTZ2. (R ; GENERRTE STZ
861006
19 PB2E72 ©BEST61 TST 2¢(R1)> 5 COUNT = 87
enosaz
20 PBZEVE ©B1406Z BEQ 5¢ i YES - SKIP ERRUK
21 ;
2z 3 ook ook b sbeshe s o s b st e s ke s o s o s e o o o o o o o s ol e sl e o o s sl s ol sk ke e e e o o s o o
23 ;
24 ; ERROR CODE 41 - DIVIDER DIVIDED BY TOO
25 ; LITTLE <ERRLY>
26 ;
27 5 sleokeoeoksbcake iR ofe sk b b ol s sk sl sl sfe sk sk ok o M s s o o afe afe e e o o s o o ol sl e e b e o o o s s o sl
28 i
29 882700 ERROR 41, CLOCK i REPORT ERROR
30 F
31 082704 062782 5% ARDD #4, R3 ; BUMP TARBLE POINTER
2000064
32 882710 862rvez RDD #10. R2 ; BUMP RRTE
000016 ’
33 882714 B22762 cMP #<RATES+GO>., R2 ; DONE?
esvncl
34 982726 0081275 BNE 1¢ 5 NO - LOOF BACK
35 eezv2z EXIT
36 i
27 ; TABLE OF 32 BIT COUNT YALUES
38 J
39 .NLIST BIN
40 602724 DIVTAB: . WORD 11,0 ; DECIMAL 106 - 1
41 002730 . WORD 143. 0 ; DECIMAL 100 - 1
42 @Rz734 . WORD i1747. 0 ; DECIMAL 1802 - 12 - -
42 202740 . WORD 23417, 0 ; DECIMAL 100086 - 1
44 9B2744 . WORD 163237, 1 ; DECIMAL 1ee000 - 1

45 . LIST BIN
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|
TEST 22:

TST-11 MODULE
MODE 2 OPERATION

MACRO Vve3s. 2B

S-JAN-79 12:12:40 PRGE 28

1 .SBTTL TEST 22: MODE 2 OPERATION
2 F] ,
3 3 THIS TEST USES THE MARINTENARNCE OSCILLATOR AMD THE -
4 3 MRINTENRNCE ST2 TO CHECK MODE 2 OPERATIOM
S 3
6 002750 013761 TEST2Z: MOV @#BRSE, R1 . ; GET ADDRESS
000542 _
7 002754 . : SCOFE ; DECLRRE LOOP POINT
8 80275¢ 005011 CLR (R1> ; CLEAR CSE
S 902760 085061 CLK 2C(R1) ; CLERR BFF
880002
10 002764 812711 Moy #<DIO+RATE1L+MODEZ2+G0>, (R1)
804015
11 0827786 012786 MOV #20. . Re ; DO 2 PULSES
0000624
12 802774 052711 4% BIS #MOSC, (R1> ; GENERATE PULSE
202200
13 803000 77003 SOE RO, 1¢
14 903082 052711 BIS #MST2, (R1)> ; SAVE COUNT
2061000
15 0030P€ 822761 CHMP #2, 2C¢R1) i COUNT = 27
2000082
espsos
16 003014 001401 BEG 2% i YES - SKIP ERROF
17 ;
i8 5 ool ok ook e ok o b ol e o ol s s e o s s ol o o s s sl e s s o s b o o o ke o o b o s o s o ok s o s o
19 H
20 ; ERROFR CODE 42 - CLOCK DIDN'T COUNT
21 ;
22 3 oleokookoRok o ok o b o e o s e o b s s o s o o o s o o e s s e ol e s e o sl o s e o e o s e ook o ok
23 i
24 802016 ERROK 42 ; REPORT ERROF
25 i
26 002020 042711 2% BIC #ST2F., (R1)> ; CLEAR STz FLARG
100000
27 903824 9527ii BIS #MST2, (Ri> ; GENERATE ANOTHER STZ2
801000
28 003038 022761 CMP #2, 2(R1> ; COUNT STILL = 27
200802 .
8000802
29 90303¢ e.1401 BE® 3s i YES - EXIT
30 H
31 3 slealotol ok ok abe ol abe o e ol e v o oo ol sl sl ol o o o ok s o s s o ol ok o sl o sk e ol e o o o o ol o o e o ok ok
32 F
33 H ERROR CODE 43 - CLOCK WARS CLERRED WHEN
34 F] IT SHOULDN’T HAVE BEEN
35 i
36 5 diealokofe ol obe b o o sk 2 sl e o s o e o e s s e o o ok o o s o o b o b o sl o s s 3 sl ok sl b o e o ok o ook
37 F
38 883040 ERROR 43 ; REPORT ERROR
39 i

40 003042 3s: EXIT
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=ST 23

woON OUBWNE

YO TN
o ®

12

i3
14

15

16
17
ie
19
20
21
2
2z
24
25
26

27
28

29
30
31
32
33
34
35
36
37
3B
39
40

TST-11 MODULE
MODE 3 OPERATION

003044
803050
863052
883054
203060
202064
0030670

es3074
283087v¢

803102

2003110

803112
002114
803120
003124

003130

ei137e1
888542

e8s5e11

eesecl
- clolaiohe)
812711
ead401v
812760
esanz24
e5z7v1i1
eazeon
evvenz
852711
eoi1606
8227vé1
eporo:
eBo0oo:Z
001401

842711
160000
esz2711
8061600
eesrvéel
%1% 1
881401

MACRO Ve3. ezB

S-JAN-79 12:12:40 PAGE 29

.SBTTL TEST 23: MODE 3 OPERATIOM

]

; THIS TEST USES THE MAINTENANCE OSCILLATOFR AND THE

; MAINTENANCE ST2 TO CHECK MODE 3 OPERATION

]

TEST23: MOV
SCOFE
CLFK
CLK
MoV
MOV

is¢: BIS

SOB
BIS

CMF

BEG

e We e %o % e W

ERROR
2% . BIC

BIS

TST

BEQ

We % %o e W W W W

DBMAD
NN

3 EXIT

@#BASE. R1 3 GET RADDRESS

; DECLARE LOCF POINT
(R1) ; CLEAR CSF
2¢(R1) ; CLERR BFF

#<DI10+RATE1+MODEX+G0>, (R1)

#20. , RO ; DO 206 PULSES
#MOSC, (R1D ; GENERATE PULSE
RO, 1¢

#MST2, (R ;i SAVE COUNT

#2, 2(R1L> ;i COUNT = 27

2s ; YES - SKIF ERFOF

**************************************************

ERROF CODE 44 ~ CLOCK DIDN’T COUNT

*****************#********************************

44 ; REPORT ERROFE

#ST2F, (R1) ; CLEAR ST2 FLAG
#MST2, (R1)D ; GENERATE ANOTHER ST2
2(R1) ; COUNT = @ NOW?

3s ; YES - EXIT

**************************************************

ERROR CODE 45 — CLOCK WASN’T CLERRED WHEN

IT SHOULD HRVE BEEN

**************************************************

as + REPORT ERROR



Tl 769 TST-11 MODULE MACRO V@3. 82B 9-JAN-79 12:12:48 PRGE 30
EST 24: END OF LOGIC TESTS

1 .SBTTL TEST 24: END OF LOGIC TESTS
2 I . .
3 i THIS TEST 1S USED TO FORCE THE TST-11 SEQUEMZER TG
4 5 RETUREN TO COMMAND LEVEL. THE REMAINING TESTS RELJIRE
) s USER CONNECTIONS AND THUS MUST BE EXECUTED INDIVIDLRLL
6 ;
v 80313¢ TEST24: ESCARPE
8 . ;
9 J
10 H
-41 .SBTTL TEST 25: STZ2.ST1 OUTPUTS
12 ;
1z ; THIS TEST PROVIDES CONTINUOUS HIGH SPEED PULSES
14 5 ON THE ST2 ANl ST4 OUTPUTS FOR MERSUREMENT ANMD
15 ; OBSERVATION WITH AN OSCILLOSCOFE
16 i .
17 003140 01371 TEST25: MOV @#BARSE. R1 5 GET RADDRESS
8088542
18 803144 205011 CLR (R1)> ; CLERR CSE
19 003146 KBEXIT i SET UF KEVYEBOARRD
20 PB3150 012711 1% MOV #<MET2+METL>, CR1) ;i STROEBE
801400
21 803154 00B77S Bk is ; LOOF BACK
22 i
23 ;
24 ;
25 .SBTTL TEST 26: OVERFLOW OUTPUT
2¢ ;
27 i THIS TEST GENERATES CONTINUOUS HIGH SPEED PULSES
2¢& 5 ON THE OVERFLOW OUTPUT FOR MERSUREMENT AND
29 ; OBSERVATION WITH AN OSCILLOSCOPE. EVERY TIME
3a i A CHARACTER 1S TYPED. THE RATE SELECT FIELD 1S
31 ; INCREMENTED BY ONE.
32
33 ;
34 8003156 ©13701 TEST26: MOV @#BARSE. R1 5 GET ADDRESS
8060542
35 083162 0127e2 MoV #<RATE1+MODE1+G0>, R2 3 INITIAL RRTE
88oo1z
36 883166 005611 1s: CLR (R1> 3 CLEAR CSR
37 803170 012761 MOV #-1, 2(R1> 5 PRESET BPK
477777 ' .
000002
38 003176 ©10211 MOV R2, (R1> i SET UP OUTPUT
39 9032060 PRINT <RATE.MODE = >
40 003220 010200 MOV R2. RO
41 003222 OCTs
42 003224 CRLF
43 00322¢ TTYIN ; WAIT FOR CHARACTER
44 032386 062702 ADD #10. R2 ;i NEXT RATE
8000106
45 003224 042702 BIC #177700. R2 ; PREVENT CRRRIES
: 4177700

46 003240 8008752 BR is ; LOOP BRCK -~



T2769 TST-11 MODULE MACRO vO3. ez2B 9-JAN-7S 12:12:48 PAGE 31
EST 27: ST2 OUT TO ST1 IN

L .SBTTL TEST 27: ST2 OUT TO ST1 1IN
2 J
3 3 THIS TEST REGUIRES THART SWITCH PACK S BE SET
4 J RCCORDING TO THE FOLLOWING THELE:
S H
€ 3 SWITCH 4 - OFF
7 ; 2 - ON
8 3 3 - OFF
S H 4 - OFF
10 i S - ON
11 F 6 - ON
12 H 7 = NOT USED
1z ; 8 - NOT USED
14 ;
15 ; THIS SELECTS TTL THRESHOLDS AND POSITIVE SLOPE FOR
1€ ; SCHMITT TRIGGER 1.
17 ; .
18 ; REMOVE ANY PREVIOUS JUMPERS AND JUMPER
19 H
20 i PIN J1-SS «(ST2 OUT> TO PIN Ji-VV (ST1 IND
21 3
22 ;
22 eB3242 012701 TESTZ2?: MOV @#BARSE. R1 ; GET ADDRESS
808542
24 BB=246 SCOPE ; DECLARE LOOF POINT
25 pp3256 @aes5e11 CLFK (R1> ; CLERF CSF
26 @325z BaSoel CLR 2C(R1) ; CLEARF BPE
ecoasz
27 80325¢ 012711 Moy #<RATEE+G0O>, (R1>
eooasl
28 @03262 852711 BIS #MSTZ2, (R1D ; GENERATE ST2
' 8018006
29 PB326E 012711 MOV #<MODE2+G0>., (R1>
0080a5
36 ev3272 052711 BIS #MST2, (R1D ; CHECK COUNTER
201000
31 0B327€ 0822761 cmMpP #1, 2¢(R1> ; CORRECT?
800061 R
80n00z
32 003204 001401 BEQ is i YES - SKIP ERROR
32 ;
34 3 oleakoRok ok s sl ool sfe e sl s s s s ool o ol ol ok o e sl o s s sl sl e e o o o o ol s ol sl sl e ke e o o o o e o
35 H ©
36 j ERROR CODE 46 - ST1 WAS NOT RECEIVED.
27 ; IT SHOULD HAVE BEEN
38 ;
39 5 ookl sk ok ok v o o e e ol st e s o o s ol s o s o o o o o o o o s o o o b o e e e e e e e e sk ok o o oe
40 i
41 BO3I306 ERROR 46 A ; REPORT ERROR

42 003310 is: EXIT
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7?69 TST-11 MODULE
I 306: ST1 OUT TO ST2

VWONOAANAWNR

083312
88331¢
003320
003322
00332¢

083332
003334

80e233¢
083340

013701
88542
8050811

812711
000001
852711
80408
eesvi11
100401

000001

MACRO ve3. e2B 9-JAN-79 12:12:48 PAGE 32
IN

.SBTTL TEST 30: ST1 OUT TO ST2 IN

THIS TEST REQUIRES THAT SWITCH PACK SX BE SE1
RCCORDING TO THE FOLLOWING THELE:

SWITCH 1 - OFF
OFF
- OFF
- ON
ON
- ON
- NOT USED
- NOT USED

ONOAABWN
!

THIS SELECTS TTL THRESHOLDS AND» POSITIVE SLOFE FOF
SCHMITT TRIGGER 2.

REMOVE ANY PREVIOUS JUMPERS AND JUMPER

i
;
}
;
3
}
P
3
;
)
;
;
p
;
3
3
P
p
i PIN J1-UU <(ST1 OUT> TO PIN J1-TT <(STZz IN>
’

5

T

EST38: MOV @G#ERSE. R1 ; GET ADDRESS
CLR (R1> ;i CLERFR CSFE
SCOPE ; DECLARE LOOF POINT
MoV #G0. (R1> ; SET GO BIT
BIS #MSTL, (R1D ; GENERATE ST1
TST (R1> ;i ST2 FLRG SET~?
BMI is ; YES - SKIFP ERROF

e o e e o o e e s s e i o ok e e s e e o s sl e s e e s ok e e 3¢ s e i o sl e s o e sl o o e e o o e o

ERROR CODE 47 - ST2 WAS NOT RECEIVED,
IT SHOULD HAVE BEEN

Sl e 2 o 2 s o o e s sl s e e e s s s o o s e e s e o ok o 3 o o o e e e s e s o o o s o ol b ol e o e o

e W % W Ne B W %

ERROR 47 ; REPORT ERROR
is: EXIT

. END



T2769 TST-11 MODULE

vYMBOL TABLE
ASE = 00054z
1Te = 000061
1T4 = 088002
1T16 = 8620800
11T11 = 084000
31T42 = 010000
31TAZ = 8200006
3]T14 = 0400080
31TAS = 1008800
31T2 = 000004
3173 = 000010
2IT4 = 008020
3]TS = 080040
31T6é = 0801060
3I1T7? = 000200
3IT8 = BBB46E
31TS = 001000
>LOCK @00474R
-R = @PBB15
“SRBIT ©08752R
CTRLC = 800802
CTRLI = 800011
D10 = BB4000
DIVTRAB 0802724F
ERRNUM= 080521
FF = 000014
FOR = 0106000
GO = @061
HLTERR= 888004
INHERR= 00081060
INIT 880144k
INTOV = 000106
INT2 = 84000c
. RBS. ©0B000
800000
DT2769 0083342

ERRORS DETECTED:

MACRO V©3. 82B 9-JAN-79 12:12

12769 = BBO144RG
LF = @Boalz
LPERR = 000800<
LPTST = 800001
MODEG = Boonon
MODE1 = @00oo:z
MODE2 = 800004
MODEX = 000a0E
MOSC = BBzowrd
MST1 = 864060
MSTz = 601004
NEWFLG= 0618000
NORFLY 0002¢6aF
ODTACC= 00B8<14
OVFLO = eeozec
PARAM BBB1EEF
PR? = PpO340
9002 RATE® = 0BOBBO
RATE1 = @ers1e
002 RATE2 = 800B206
RATEX = 0ooBx6
RATE4 = 8BBR40
RATES = 008650
902 RATES = 0QBLBEA
RATET = @obonve
RBUF = 177562
RCSR = 1775606
REG P0B334K
SPACE = 0800413
ST2F = 108680
@82 ST2G = 82004
SUWFk: = 800540
TEST1 BOBS14K
800
eo1
eez
20673 WORDS

VIRTUAL MEMORY USED:
DYNAMIC MEMORY AVAILABLE FOR 74 PAGES

DXO : 2769, DX1 :2769=DX1: TST11. ML/M, DX1:2769. V81

< 9 PRAGES)

@02 TEST1e

TEST11
TEST1Z
TEST1ZX
TEST14
TEST1S
TEST1€
TEST47?
TESTZ
TESTzE
TEST21
TEST22
TEST23
TEST24
TEST25
TEST26
TESTZ27
TEST3
TEST306
TEST4
TESTS
TESTE
TEST?
TFPE
TSTALL=
TSTCSk=
TSTNUM=
TSTONE=
TSTSEQ=
T2769 =
VECTOR=
XBUF =

882 XCSR =

;40 PAGE 32-1

PA1354F
Q01462F
BO156EF
P01650F
981716F
PBZ002ZK
8821084K
0022084FK
PBOBEE4KR
802340F
8B247€6F
082758k
Baz3044F
BBR1XEF
P03140F
8B3156F
0083242F
8ea776F
803312F
8061070k
8081132F
Pol1zack
Ba1ZEEF
00BRAAF:
gomzale
evasvn
vaas2a
oaBr4n
eaonze
0080aArRG
80a544
17756
177564

anz
enz
oaz
ez
ez
onz
e
an:
ooz
B
enz
Bz
eaz
enz
eaz
eaz
ez
%1% P4
eaz
(%1% g
eaz
=15 ey
ooz
enz

ev:
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