OM 842A

OPERATOR'S MANUAL

INTERSHAKE Il
DTM-2 SERIES

SEPTEMBER 1977

ATLANTIC RESEARCH CORPORATION

FELEPEGEEIL T

ALEXANDRIA, VIRGINIA 22314




OM 842A

OPERATOR'S MANUAL

INTERSHAKE I
DTM-2 SERIES

Applies to units having serial numbers in the "'E'" and “'F"’ series.

SEPTEMBER 1977

Manufactured by:

ATLANTIC RESEARCH CORPORATION
Teleproducts Division
5390 Cherokee Avenue
Alexandria, Virginia 22314

© Atlantic Research Corporation, 1976 and 1977



OM 842A

FOREWORD

With the Intershake Il, Atlantic Research introduces System Performance Evaluation, . . . a new concept
in test systems!

The Intershake Il is designed to be used full-time in data communications systems, to monitor and evaluate
overall performance. In many instances, greater system economy and efficiency can be achieved by measuring
overhead, downtime, long delays, extra pad characters, error rates, and identifying areas of operation which may
require improvement.

As an aid in system troubleshooting, the Intershake Il will prove to be invaluable in isolating and
identifying malfunctions immediately. Start-up and troubleshooting delays are kept to a minimum.

The software-controlled Intershake Il has the power to simulate protocol, send message blocks, make CRC
calculations, measure timing, and exercise interface controls by programming from a library of over 180 instructions
and subroutines which relate to actual operation of a data communications system.

This Operator’s Manual has been developed not only to serve as a comprehensive guide in using the
Intershake 11, but also to serve as a self-teaching aid in developing operator proficiency. An outline, ‘“How to Use This
Manual” is included to show the operator when, where, and why specific types of testing are used.
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HOW TO USE THIS MANUAL

PURPOSE AND USE OF MANUAL

This Operator’s Manual has been developed not only to serve as a guide in operating the
INTERSHAKE 11, but to be used as a self-teaching aid for quickly developing proficiency in the use of the
INTERSHAKE II.

, Since the INTERSHAKE Il is designed principally for use in troubleshooting and evaluating the
performance of data communications systems, it is recommended that the user be familiar with the principles of
data communications, and also be familiar with the specific system or systems in use.

In addition to outlining specific operating instructions, this manual also provides explanations of
“how’” and “why” the INTERSHAKE Il is used in a variety of testing applications. Specific operating
instructions are supplemented by fully illustrated step-by-step operational exercises to facilitate a rapid
understanding of the INTERSHAKE 11, regardless of previous training or experience.

The Appendix of this manual includes code charts, code conversion tables and other reference
material for the convenience of the operator.

The following paragraphs cover each chapter of the manual, and offer suggestions on how the
information may be used to be of maximum value to the operator.

CHAPTER | — INTRODUCTION

The Introduction of the manual covers the overall capability and use of the INTERSHAKE 1l in
general terms. Review of this chapter will give the operator a general knowledge of the variety of applications in
which the INTERSHAKE |l can be used. lllustrations are provided to show how the INTERSHAKE Il is
integrated into a system for testing and monitoring.

CHAPTER Il — CONTROLS AND INDICATORS

This chapter of the manual shows how the controls and indicators of INTERSHAKE Il are divided
into functional groups of ‘“Control Zones.” Each control zone is associated with a major function of the
equipment. Each control and indicator within a zone is then listed in a table which explains it’s detailed use and
significance.

Review of this chapter will give the operator an in-depth understanding of INTERSHAKE Il major
operational functions, and how the controls may be used to establish a variety of testing configurations.

CHAPTER IIl — PROGRAM FUNCTIONS (INSTRUCTION SET)

This chapter provides a complete listing of the 91 basic program functions which can be used with the
INTERSHAKE Il to perform numerous automatic testing operations. Each testing function is explained in detail,
with full instructions for entering it into an overall test program. Application notes are included in some cases to
assist the operator in selecting the most effective and useful functions for any specific test program.
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Review of this chapter, and frequent reference to the tests which can be performed automatically
through the use of the Program Functions will enable the operator to use the INTERSHAKE |l effectively and
increase its testing versatility.

CHAPTER IV — OPERATING INSTRUCTIONS

This chapter provides both general and detailed operating instructions in the form of step-by-step
procedures which may be applied to any type of testing configuration. The instructions are supplemented by
illustrations which show each control and indicator which must be used or observed during a test.

In addition to detailed operating instructions, this chapter contains a variety of testing exercises
which can be performed “‘off-line’ if desired, to provide hands-on experience in setting up the INTERSHAKE I
for testing and monitoring operations. In several instances, the practice exercises require the operator to choose
operating parameters of a system, and then configure the INTERSHAKE Il to operate within the selected
parameters. Performance of these test exercises, and frequent reference to the step-by-step operating instructions
will aid significantly in developing and increasing proficiency in operating the INTERSHAKE 1I.

APPENDICES

The Appendices contain reference materials which will aid the operator in setting up the various test
functions and parameters required for data communications system testing. Code charts are provided for
translating binary or hexadecimal notation to any operating code. References are provided for translations
between decimal, hexadecimal, binary, BCD and octal number systems. A short form of the Program Functions
(Chapter I11) is included to serve as a quick reference. Typical test routines and programs are included in
Appendix E to aid the operator in developing specialized tests, or test programs which are unique within a
specific environment.
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CHAPTER |

GENERAL INFORMATION

1.1 INTRODUCTION

The information in this Operator’s Manual covers the basic operation, operating instructions, and
self-teaching exercises for the INTERSHAKE Il (DTM-2). The INTERSHAKE I! is shown in Figure 1-1.

1.2 PURPOSE AND USE OF THE INTERSHAKE Il

The INTERSHAKE |1 represents the latest technology in the field of data communications system
testing and evaluation. The INTERSHAKE |11 is designed to operate with any data communications code or line
discipline, at data rates of up to 256,000 bits per second.

The INTERSHAKE Il can be used for testing full-duplex or half-duplex data communications
systems; it can calculate the'Block Check Character for transmitted and received data for bisync, SDLC and other
protocols.

1.2.1 Testing Capability

The INTERSHAKE Il provides up to 156 program cells which can be selected and executed instantly.
Other test routines may be structured and programmed manually, from a library of over 180 instructions,
including branch and jump (decision) instructions, and /loop (repeat) instructions to provide software-like test
programming. The program versatility permits the operator to combine tests easily to provide testing formats
which correspond directly to system operation, thereby providing the capability of developing protocol tests
which range from basic to those which perform a wide variety of comprehensive diagnostics.

Test programming for such operations as recording or trapping character sequences, recording the
status of RS-232 (V.24) leads, transmitting data blocks, etc. are routine operations which can be implemented
quickly.

In addition to the high data rate capability already mentioned, INTERSHAKE Il can perform tests
using internally-provided clock for binary synchronous links using non-clocked modems, or external clock in the
asynchronous mode for digital networks such as Data Route. An auxiliary parallel interface is provided for auto
dialers, data acquisition printers, CRT displays, bulk storage cassettes and keyboards.

Display of a full-duplex data stream is provided by INTERSHAKE |l with its CRT Option No. 18.
With INTERSHAKE Il, CRT display of data is possible for all language codes in either CLEAR TEXT,
HEXADECIMAL or OCTAL. By combining the DTM Option 18 series of CRT’s with INTERSHAKE 11, the
operator can monitor and/or test data and display any Transmitted or Received information. All data being
monitored can be displayed, or with a few simple program instructions, only data of interest is displayed. Thus,
the operator can observe all data traffic from a particular terminal, or protocol. Typical type of tests
include: error counts, test polling responses for proper character sequences, or response (turn-around) time

measurements.

A simplified functional block diagram of INTERSHAKE |1 is shown in Figure 1-2.

1-1
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1.22 INTERSHAKE Il Memory Organization
The INTERSHAKE 11 contains four discrete memory capabilities as follows:
STORED TEST MEMORY (PROM)

This memory exists in the form of preprogrammed firmware. The memory may be
programmed at the factory, and is used as a permanent file of reference tests.

PROGRAM MEMORY (RAM)

This memory exists in the form of battery powered CMOS RAM. The memory can be
“written over,” and will remain intact while the INTERSHAKE 11l is deenergized for up
to 1 month.

RESULTS MEMORY (RAM)

This memory is used to record the results of a test. The memory is “written over’” by
subsequent test results, and is volatile (erased when INTERSHAKE Il is deenergized).

The arrangement, capacity and relationship of these memories are shown in Figure 1-3.

MESSAGE PROM

Eight fixed messages are available to be called by the program. This capability eliminates
operator entry errors and standardizes the message texts.

Operating Mode/Memory Relationships

Load Mode — The AUTO SINGLE STEP MANUALLY ENTER PROGRAM switch in Zone 8 is used
to select the source of data to be written into the Program Memory. In the AUTO position, the stored test PROM
cell is selected using the rotary selector switch positions A through H. The selected program is automaticaily
written into Program Memory Cell A when the ENTER push button is depressed once.

When the toggle switch is set to the MANUALLY ENTER PROGRAM position, a test program is
entered by using the FUNCTION thumblever switch and the eight two-position MARK-SPACE bit switches in
Zone 8 to originate the functions and data required for the test. The RAM cell to be programmed is selected by
the selector switch (A through H). Since cell A is a/lways used as an interim location when programs are loaded
from PROM, the use of cell A should be reserved for that use when programs are entered manually.

Run Mode — Tests are always RUN from the nonvolatile RAM program memory cells A through H, as
selected by the rotary selector switch in Control Zone 8. (See Figure 2-1.)

Program cell “A"" is always selected to run a program from the Stored Program test PROM. Cells B
through H contain programs which have been stored manually. Cell A serves as an interim storage, where PROM
programs may be edited (as desired) before running the test program.

1.2.3 Memory Description

Stored Test Memory (PROM) — The Stored Test PROM firmware cells contain up to two pages (0
and 1) of 64 steps each for a total of 128 steps per cell. The cells are permanently programmed for specific
applications.

The desired program sequence is selected from positions A through H of the rotary selector switch in
Zone 8, and is loaded into Program Memory cell A automatically when the toggle switch is set to AUTO and the
ENTER push button is depressed. Once entered into cell A, the program can be run in the same manner as any
other program in a Program Memory.

1-2
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Program Memory (RAM) — The Program Memory cells, like the Stored Test firmware PROM cells,
exist for the purpose of application of a test program sequence. Also, like the firmware PROM cells, they can be
used to hold (store) a program for future application. However, unlike the PROM cells, the nonvolatile RAM cells
can be readily programmed, and reprogrammed, or edited at any time manually from the front panel.

This manual programming is accomplished by setting the rotary selector switch (Zone 8) to the ceil to
be programmed (A through H), setting the toggle switch (Zone 8) to the MANUALLY ENTER PROGRAM
position, setting the desired functions and data by using the FUNCTION switch and eight MARK-SPACE
switches, and depressing the ENTER push button. This process is repeated until the cell is filled, or the program is
completed. The entered program (or programs) will remain in the cell until it is written over by another program.
The memory will remain intact indefinitely while the unit is energized, and for periods of up to one month when
the INTERSHAKE Il is deenergized.

Results Memory (RAM) — A program that requires answers (or results) from a system component will
record results in the Results Memory. This memory starts with Step 00 Page 0 and ends with Step 63 Page F
which equals 16 pages of 64 characters each for a total of 1,024 characters. The results can be reviewed by
pressing the PLAY push button (Zone 4) and using the UP-DOWN toggle switch to step through the memory.

Alternate Capacity Configuration

The Stored Test (PROM) and Program (RAM) memories have alternate configurations which are
shown in Figure 1-3. By setting an internal DIP switch, the memories can be set to provide:

8 Cells of 128 steps each: 2 Pages, 64 Steps per Page
OR
4 Cells of 256 steps each: 4 Pages, 64 Steps per Page

Chapter 1l (Controls and Indicators) provides detailed instructions for setting either the primary or
alternate configurations.

13 INTERSHAKE APPLICATIONS
131 General Testing

The INTERSHAKE Il makes available in a single instrument the power to simulate the data
communications facility for all test routines in protocol, message block, CRC calculations, timing and interface
controls. Applications, in addition to those in a communications center are: (1) development of equipment and
software, (2) factory tests of system components under system conditions, (3) system installation, (4) technical
control, (5) performance degradation analysis, (6) nuisance problem diagnostics and (7) ““tuning”” for maximum
performance (detailed timing measurements). Several typical applications of the INTERSHAKE 11 are shown in
Figures 1-4 through 1-7.

13.2 Full Duplex Loop-Back Testing

The Receive Delay feature of the INTERSHAKE Il permits comprehensive testing of a full-duplex
data channel.

In this application, the full duplex data channel is looped-back at the terminal modem as shown in
Figure 1-8. The Receive Delay function of the INTERSHAKE |1 is then used to examine its own transmissions,
after the transmissions have been sent through the full duplex system and delayed up to 4,096 bits.
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With a delay of 4,096 bits incorporated, the INTERSHAKE Il can transmit a data block of up to 512
eight-bit characters, including STX, ETC and CRC. After the block has been transmitted through the full duplex
system, it is examined as it clocked from the delay registers. CRC checks are made by comparing the initial block
CRC to the CRC which has been calculated from the received block.

The front panel COUNTER is used to display the number of errors detected, and the number of
blocks tested.

133 RS-232 Interface Signal Flow

The internal connections of the DTM-2 between the MODEM and the TERMINAL connectors are
shown in Figure 1-9. The DTM-2 is Fail safe as an ON Line monitor. In Power OFF and in TEST MONITOR
(with control EIA Switch to OFF) all signals are METALLIC through from the MODEM to the TERMINAL
connectors. This figure also shows the location of the lights and test points in the circuit.

134 Loop Interface
The DTM-2 can easily be interfaced with a 60 mA keying circuit by using the two tip-sleeve jacks
located on the rear apron of the control panel. The jacks will accommodate PL-225 type plugs, with the polarity

of the tip NEGATIVE and the sleeve POSITIVE.

Although the DTM-2 is set internally to interface with 60 mA keying circuits, adjustments can be
made to accommodate 20 mA circuits.

CAUTION

When the loop interface jacks are used, the TX-RX leads on the
RS-232 Interface must not be used since interaction will occur.

135 Controls
All controls and indicators for operating the DTM-2 are located on the front panel. For convenience,
the Panel artwork divides the Panel into simple ZONES to assist the operator. Figure 1-10a shows the Zone

layout and connector access locations.

Certain internal controls and options are located behind the front panel. Figure 1-10b shows the
location of these important features,

14 INTRODUCTION TO THE DTM-2 AS A COMPUTER
1.4.1 General
INTERSHAKE Il (DTM-2) is a user programmable stored program special purpose computer oriented

to the needs of Data Communication testing. Harvard architecture is used to simplify the program entry and to
enable testing at data communication rates up to 256 kBs.

1-4
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14.2 Instruction Set

The INTERSHAKE Il provides over 91 “basic instruction” or ‘‘op-codes’” which are called
FUNCTIONS. 24 of these FUNCTIONS may be expanded through use of an associated data byte. The instruction
set is specifically tailored for data communication protocol programs.

Many of the single FUNCTIONS represent nontrivial subroutiness in most microprocessors and
minicomputers available today. Major groupings of the Instruction Set are listed with the primary related
function shown in brackets.

. SEND data characters/messages [50 and 60 series Functions]

L] TRARP specific data characters (sequences) [10 and 20 series Functions]

®  RECORD data (by time, location, or relative displacement) [30 series Functions]

° CONTROL of RS-232 leads [70 series Functions]

] SENSING of RS-232 status [70 series Functions]

L] 11 basic JUMP/BRANCHES (plus expansion) [40 series Functions]

L 5 VECTORED INTERRUPTS (5 priority destinations are preassigned) [97 series
Functions]

L CONTROL of Panel switches [90, 91, 92, 93 series Functions]

L] FLAGS Internal Program Status Word (8 Bits-direct bit test) [47 series Functions]

° TIME delay and measurement [80 series Functions]

° MARKERS (Halt, restart, return from interrupt, no-op, etc.) [90 series Functions
and others]

143 Word Length

The INTERSHAKE 11 bus is 16 bits wide (organized as 2 bytes of 8 bits each).

The Word is broken into a DATA byte and a FUNCTION byte. The Function Byte is restricted to
BCD values from 00-99.

The DATA byte is used in several ways depending upon the appended FUNCTION:

Data character
RS-232 (V.24) leads (preassigned and patchable)

Binary Program Cell address (00-FF)

1-5
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° BCD Values (00-99)
® Special Codes (FUNCTIONS 91, 92, 93)

L Dual HEX digits where the high (X) and low (Y) order digits represent function
expansion.

144 Execution Speed

All Functions not dependent on data communication timing execute in 3 usec, thereby yielding a
usable instruction execution rate of approximately 330 KIPS (thousand instructions per second).

145 Memory

Four electrically separate memories are contained within the Intershake Il to guarantee protection of
the Program Memory.

° STORED TEST (PROM) — Source of Programs to be called into Program Memory
° PROGRAM MEMORY (RAM) — Dedicated to executing the program.

° RESULTS MEMORY (RAM) — “File”’ for recording test progress and results and
data.

Auvailable to the Program as a source of data to be transmitted.

° MESSAGE (PROM) — Available to be called by the Program as a source of a canned
block of Data.

This architecture also permits partial results to be obtained from a test that has not "‘completed.”” The
dedicated Program Memory el/iminates the usual COMPILE/ASSEMBLE operation.

1.4.6 Program Memory Map

RUN-START always executes the instruction at address O first (Step 00, Page 0). The Vectored
Interrupts are preassigned to the top 5 addresses with the highest priority at Step 63 of the last Page.

The Program Memory Cell is fixed at 128 or 256 steps. One function is executed in one step. Since
the architecture employs “parallel” execution, a single Function/Step is equivalent to 5-12 bytes of memory in a
conventional microprocessor (uP).

The combined stored test cells and Program Memory cells yield an available resident program FILE of

15 cells of 128 steps each. Using the above ratio, this approximates a conventional uP memory of 10K to 24K
bytes. DTM-2 is thus seen to be a significantly more efficient approach.

1-6
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1.4.7 Input/Output

The DTM-2 has been designed as an extremely flexible test tool through the use of a variety of access
ports using standard DB-25 connectors for RS-232 and a 104-pin AUX connector for ancillary equipment
connection.

o Serial data; Sync, Async, SDL.C, (RS-232 (V.24) and TTL)
° Parallel data; 8 bit in, out (TTL)
° Parallel control, 8 bit in, out (TTL)

L Separate Port for remote programming and operation of DTM-2 by a host computer
system.

148 Addressing

The DTM-2 uses DIRECT addressing. Since the maximum cell size is 256, the 8 bit data byte will
define the address to which the program counter will jump.

An Unconditioned jump requires one step and executes in 3 usec.

A Branch requires two steps: the first to preset the address and the second to define the condition to
be tested. Execution time is 6 usec.

149 Interrupts
Five Vectored Priority Interrupts are provided. One of the five may be selected to sense one of seven
conditions thereby providing a menu of eleven interrupts. The top five steps are reserved for the destination
addresses. Interrupts may be individually enabled and disabled. A RETURN to interrupted STEP function is also
available. One interrupt can be serviced by four instructions and “return” in 15 usec. Nesting or servicing more
than one Interrupt is to be avoided.
1.5 FACTORY SETTINGS
The INTERSHAKE 11 is shipped from the factory with settings as follows:
a. Memory cell size: 8 X 128
b.  Internal Oscillator (as ordered)
(1) Customer specified crystal
(2) 1200 baud (if no crystal is ordered)

c. 2 SYN characters

d. Internal Clock Recovery OFF
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16 AUXILIARY 1/0
1.6.1 Auxiliary 1/0 Signals

A separate manual is available (SI-842) which describes the characteristics of the auxiliary 1/0 signals
and the 104 pin Mating Connector. Mating connector is described below:

Auxiliary Connector: AMP No. 204532-2, 204532-3, 204532-3' = ARC PN 35442
MIL-M24308/4-16, MIL-M24308/4-22

Hood for
Auxiliary Connector: ARC PN 35441

Crimp Tool: Inserter:  22520/2-09 — Male Pin
22520/2-06 — Female Pin

Tool: AFM8 Crimp Tool, M2250/2-01
Daniels Manufacturing Co.

Bloomfield Hills, Michigan

An Auxiliary Connector with 50-pin cable is available as option 19-2.

L Includes pin insertion/removal tool.
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CHAPTER 1l

CONTROLS AND INDICATORS

2.1 GENERAL

The information in this chapter covers the use of all controls and indicators which are normally used
in performing test cperations with the INTERSHAKE !,

2.2 LOCATION OF CONTROLS AND INDICATORS

The controls and indicators of the INTERSHAKE |l are divided into functional groups. Each
functional group (zone) is assigned to a discrete area of the front panel. The control areas are set apart by
background colors (gray, yellow, blue), in an overall background of white.

For purposes of explanation, each group of controls and indicators is referred to as a “‘control zone.”
The first eight control zones are located on the front panel of the equipment, and are shown in Figure 2-1. Zone
9 controls are located inside the equipment, and are accessed by lifting the front panel on its hinges. Zone 9
controls are shown in Figure 2-2.

23 CONTROL AND INDICATOR FUNCTIONS

All controls and indicators of the INTERSHAKE |l and their specific functions are listed in Tables
2-1 through 2-9 as follows:

Table 2-1: Zone 1. — Transmission Data Format

Table 2-2: Zone 2. — Test Patch Panel

Table 2-3: Zone 3. — Test Controls

Table 2-4: Zone 4. — Mode Controls

Table 2-5: Zone 5. — EIA Monitor — Control EIA (V.24)
Table 2-6: Zone 6. — Counter Controls

Table 2-7: Zone 7. — Display Section Controls

Table 2-8: Zone 8. — Program Loading Controls

Table 2-9: Zone 9. — Internal Controls
24 USE OF CONTROLS
Although the information in this chapter outlines the specific functions of all controls and indicators,
the operator is advised to refer to Chapter |11 (Test Program Functions) and Chapter 1V (Operating Instructions)

to learn “when’’ and "‘why’’ the controls and indicators are used.

Reference should also be made to the INTERSHAKE Applications, a series of application notes
(Appendix E) which outline typical problems which may be encountered, and give step-by-step procedures for
setting up and executing corresponding test programs.
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25 TRANSMISSION DATA FORMAT CONTROLS (ZONE 1)

The TRANSMISSION DATA FORMAT controls are located in the upper left corner of the control
panel (Zone 1). The controls are used to establish the format characteristics of test data which is either generated
or processed by the DTM-2. Format characteristics include bit rate, synchronization, character length, and parity.
This group of controls and their functions are listed in Table 2-1.

NOTE

The term baud, as used in this manual, refers to the transmission
rate of jnformation bits,excluding STOP or REST pulse periods.

Table 2-1. Transmission Data Format Controls.

Control Indicator

Position Function

BIT RATE

TOGGLE SWITCH

ROTARY SELECTOR SWITCH

ESTABLISHES SPEED (BIT RATE) OF TRANSMITTED OR
RECEIVED TEST DATA. Controls include an 8-position rotary
selector switch and an associated 3-position toggle switch which
operate as follows:

LEFT POSITION — Enables inner (green) scale of rotary selector
switch.

CENTER POSITION — Enables outer (blue) scale of rotary selector
switch.

EXTERNAL SOURCE (RIGHT) POSITION. — Disables rotary selector
switch; enables bit rate control from external clock signal supplied on
Pin 24 of EIA interface connector, and Modem clock when testing
toward MODEM (Pins 15 and 17).

Maximum external clock rate is 2566 K baud. (Consult factory for
higher speeds.)

BLUE SCALE — Provides eight positions which allow selection of any
of the following data bit rates:

900 BAUD 3600 BAUD
1200 BAUD 4800 BAUD
1800 BAUD 7200 BAUD
2400 BAUD 9600 BAUD

GREEN SCALE — Enabled when Toggle Switch is set to LEFT
position. Provides eight positions which allow selection of any of the
following data bit rates:

50 BAUD 150 BAUD
75 BAUD 300 BAUD
110 BAUD 600 BAUD
134.5 BAUD INT OSC*

*See page 2-3.
2-2
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Table 2-1. Transmission Data Format Controls {Continued).

Control Indicator

Position Function

ROTARY SELECTOR SWITCH
(continued)

*The INT OSC position enables an internal oscillator (tunable- or
crystal-controlled fixed frequency) to provide data bit rates other than
those shown on the front panel. The tunable oscillator is enabled by
internal DIP switches and can be tuned in three ranges for bit rates of
45 to 2400 baud. The crystal-controlled oscillator is also enabled by an
internal DIP switch, and by using interchangeable crystals provides bit
rates of: :

19.2 KBAUD -50.0 KBAUD
40.8 KBAUD 56.0 KBAUD
48.0 KBAUD 64.0 KBAUD

(Crystal Oscillator modules are available as options and are ordered .
according to speed required.)

(Operation of the internal DIP switches is covered in Table 2-9.)

[async/synC |

ROTARY SELECTOR SWITCH

ENTER SYN BITS
SWITCH

STOP BIT| INDICATOR

ESTABLISHES SYNCHRONIZATION CHARACTERISTICS OF
TRANSMITTED TEST DATA; DUPLICATES CHARACTERISTICS
OF RECEIVED TEST DATA. Controls include two switches (rotary
and push button) and two indicators (SYNC and STOP BIT) which
operate as follows:

LEFT THREE POSITIONS — ASYNC operation is initiated with
choice of 1, 1.5 or 2 STOP BITS as required for specific format. For
5-level codes, only the 1 or 1.5 stop bits are active; for 6-, 7- and 8-level
codes, only the 1 and 2 stop-bit positions are valid.

RIGHT POSITION — SYNC operation is enabled.

DEPRESSED — Enters SYNC character bit pattern set by the eight
MARK/SPACE switches in Zone 8. The number of bits selected must
agree with the characteristics entered by the INFO BITS and PARITY
switches discussed below.

IMPORTANT! — The ENTER SYN BITS switch is used only when the
DTM-2 is used to examine received data where synchronizing
characters must be detected in the received data stream. Transmitted

SYNC characters are simply entered as part of any test program
(FUNCTION 50).

ENTER SYN BITS may be used only in the LOAD mode. Entering new
SYN BITS will simply update the previous pattern and will not cause

loss of synchronization.

LIGHTS when ASYNC operation has been initiated.
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Table 2-1. Transmission Data Format Controls {Continued).

Control Indicator

Position Function

SYNC| INDICATOR

LIGHTS STEADILY and remains lit when received SYNC character is
detected in data being examined. (See ENTER SYN BITS above.)

LIGHTS INTERMITTENTLY after ENTER SYN BITS push button has
been depressed while received data is searched for the proper SYNC
character. Also lights intermittently when sync is lost for any reason.
Upon Power Up the indicator will be OFF until ENTER SYN BITS is
operated.

INFO BITS
SELECTOR SWITCH

PARITY BIT
SELECTOR SWITCH

ESTABLISHES NUMBER OF INFORMATION BITS IN EACH
TRANSMITTED OR RECEIVED CHARACTER. The switch provides
four positions which allows selection of 5, 6, 7 or 8 information bits
per character.

NOTE

This does not include the parity bit. The parity bit (if any)
must be added to the number of information bits selected
to determine total character length.

ESTABLISHES PARITY CHARACTERISTIC OF TRANSMITTED
CHARACTERS, AND DUPLICATES PARITY CHARACTERISTICS
OF RECEIVED TEST DATA. The selector switch provides three
positions which allows selection of:

NO PARITY BIT
ODD PARITY BIT
EVEN PARITY BIT

FORCE PE ESTABLISHES PARITY ERROR. When depressed, a parity error is
PUSHBUTTON generated in each transmitted character by changing the parity bit.
During this process. the information bits are not changed.
2.6 NOTES ON USE OF TRANSMISSION DATA FORMAT CONTROLS

Program Function 90 permits automatic entering or changing of SYN BITS at any point during a test
sequence. Program Function 91 permits electrical override and automatic selection of ASYNC/SYNC, INFO BITS
and PARITY BIT during a test sequence. The SYNC mdlcator will indicate in the same manner as when the
ENTER SYN BIT switch was operated manually.

Program Function 92 controls/overrides the Bit Rate Switch.

Program Function 93 permits electrical override and automatic selection of the Test selector, BIT
RATE INT or EX CONTROL EIA and EIA/MIL switches during a test sequence.

Program Function 95 will initiate a SYNC SEARCH at any point during a test sequence.

Operating the START Control (Zone 3) will restore Data Format Control to front panel controls.
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TEST PATCH PANEL (ZONE 2)

The TEST panel provides a variety of test and control functions which may be used independently or
in conjunction with other DTM-2 test sequences. The signal jacks, indicators and controls located in this TEST
panel are listed and described in Table 2-2.

Table 2-2. Test Patch Panel.

Control/Indicator

Position/Function

MONITOR IN

TEST POINT

>+3<-3

INDICATOR

HIT

INDICATOR

.RESETIPUSHBUTTON

EAKER | CONTROL

This test jack is an input to the following test functions:

3-VOLT SIGNAL THRESHOLD
HIT INDICATOR
SPEAKER AMPLIFIER

These test functions operate as follows:

LIGHTS RED WHEN TEST SIGNAL BECOMES MORE POSITIVE
THAN +3.0 VOLTS.

LIGHTS GREEN WHEN TEST SIGNAL BECOMES MORE
NEGATIVE THAN -3.0 VOLTS.

Any signal voltage which remains within the above limits will not
activate indicators. Accuracy of the threshold indicator circuit is within
10%.

LIGHTS AND REMAINS LIT when input signal exceeds the 13-volt
limits for a period greater than 50 microseconds.

DEPRESSED TO RESET THE HIT INDICATOR
CONTROLS OUTPUT LEVEL OF SPEAKER AMPLIFIER. (Speaker
amplifier is used to provide audible monitoring of any data or test

signal.) Alarm Function 71 provides alarm of fixed volume.

Control is turned clockwise to increase speaker level.

COUNTER (+-) |

TEST POINTS

INPUT TERMINALS TO THE COUNTER portion of the DTM-2
INTERSHAKE. The (+) Test Point is used as an input for positive-going
signals of 2 volts amplitude or more and the (=) Test Point is the input
for negative-going signals of 2 volts amplitude or more. Measured pulses
must be at least 1-microsecond duration. Iinput impedance of both test
points is 22K ohms.

7X DETECT IN

TEST POINT

PROVIDES AN INPUT TO A DETECTING CIRCUIT WHICH SENSES
ANY VOLTAGE MORE POSITIVE THAN 2.5 VOLTS AS ON AND
ANY VOLTAGE LESS THAN 2.5 VOLTS AS OFF. Any lead can be
tested by patching a jumper from the EIA connector test point to the
7X DETECT IN test point.
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Table 2-2. Test Patch Panel (Continued).

Control/Indicator

Position/Function

7X DETECT IN

TEST POINT
(continued)

The ON-OFF detection at this test point is used in programmed tests or
sequences which employ the 70-series functions as steps in the test. The
ON-OFF condition at this point may be sampled at some point during
a test sequence as criteria for test failure, test continuance, etc. See
FUNCTION 71. '

7X CONTROL OUT
TEST POINT

PROVIDES A *12-VOLT (EIA-COMPATIBLE) ON-OFF SIGNAL,
which results from a program-controlled test sequence. Any RS-232 pin
can be patched to the CONTROL OUT test point for control during a
test sequence as determined by a specific test program. The resulting
signal can then be monitored or used as criteria for subsequent test
functions. The signal (+12 volts=0ON, -12 volts=0FF) is
current-limited at 20 milliamperes.

+12V, =12V
TEST POINTS

PROVIDES THE VOLTAGE SHOWN, current-limited by an internal
1,000-ohm resistor. The potentials available at these two test points are
used to hardwire or force certain control conditions as required during
tests.

3K | TEST POINT

PROVIDES A 3,000-ohm TERMINATION TO SIGNAL GROUND,
and is used to provide selective loading when testing EIA driver circuits.

SIGS OUT | TEST POINT

USED TO MONITOR ANY DATA SIGNAL GENERATED BY THE
DTM-2 which is transmitted on the TD or RD leads. The signal is
ElA-compatible (¥12 volts) and is independent of other test controls
such as ON-LINE, OFF-LINE, etc.

CHAR SYNC Tx Rx
TEST POINTS

PROVIDE NEGATIVE-GOING PULSE SIGNALS, GENERATED
WITHIN THE DTM-2 which characterize the synchronization of each
transmitted or received character. Timing relationship of the Tx and Rx
CHAR SYNC signals are as follows:

Tx Asynchronous: +5 volts pulsed to ground for duration of STOP
ELEMENT.

Tx Synchronous: +5 volts pulsed to ground for duration of last
character bit (either information bit or parity bit whichever is used in
the character).

Rx Asynchronous: +5 volts pulsed to ground for approximately 1.5
Msec  with leading edge coincident with the 50% point of the first
STOP ELEMENT.

Rx Synchronous: +5 volts pulsed to ground for approximately 1.5
usec  with leading edge coincident with the 50% point of LAST
CHARACTER BIT (information or parity bit) time duration.
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Table 2-2. Test Patch Panel (Continued).

Control/Indicator Position/Function
CHAR SYNC Tx Rx NOTE
TEST POINTS The first SYN character(s) received will not generate an Rx
(continued) SYNC pulse; all characters following the first detected SYN
character(s) wil// generate an Rx SYNC pulse. 1 or 2 SYN
characters are selected internally.
EIA/MIL EIA POSITION — Provides an ElA-compatible nominal 12-volt data
SWITCH signal as follows:
-12 Volts = MARK; +12 Volts = SPACE
MIL POSITION — Provides a 12-volt data signal compatible to the
requirements of MIL-STD-188 as follows:
+12 Volts = MARK; -12 Volts = SPACE
(When required, the DTM-2 can be furnished with optional circuits
which limit the test signals to 6 volts.) (Clock leads are not inserted.)
NOTE
Program Function 93 will provide an electrical override and
automatic selection of EIA or MIL signal.
POWER ON POSITION — Energizes the DTM-2 for operation.
SWITCH
OFF POSITION — Deenergizes the DTM-2 after operation.
2.8 TEST CONTROLS (Zone 3)

The TEST controls are used to establish the overall mode of testing which the DTM-2 performs. The
TEST controls, indicators and their functions are listed in Table 2-3.

Table 2-3. Test Controls.

Control/Indicator

Position/Function

ROTARY SELECTOR
SWITCH

NOTE

The five positions of the rotary selector switch are grouped
into two divisions marked ON-LINE MONITOR and
OFF-LINE TEST.

The three ON-LINE MONITOR positions are used to connect the
DTM-2 to the Modem and Terminal interface connectors without
disrupting data flow. In these positions, received data may be
processed; all transmitting functions are disabled.

The two OFF-LINE TEST positions disrupt the data and control lines
to permit a variety of tests either toward the Terminal or toward the
Modem.
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Table 2-3. Test Controls (Continued).

Control/Indicator

Position/Function

ROTARY SELECTOR
SWITCH
(continued)

ON LINE MONITOR DIVISION:

TD/RD — In this position the DTM-2 monitors both the TD and RD
leads for the active communication line. This position should be used
when the idle path is in a continuous MARKING or SPACING
condition.

TD — In this position the DTM-2 monitors the data transmitted by the
Terminal (DTE) on Pin 2 (TD) of the EIA interface connector.

RD — In this position the DTM-2 monitors the data transmitted by the
Modem on Pin 3 (RD) of the EIA interface connector.

OFF-LINE TEST DIVISION:

TERM — In this position data communications are interrupted and
tests are conducted toward the Terminal. The DTM-2 must exercise
control over the CTS, DSR, RLSD and Rl leads of the EIA interface.
This control can be performed manually through the EIA CONTROL
portion of Zone 5, or automatically by the use of programmed test
functions. (See the 70-group of Functions.)

MODEM — In this position data communications are interrupted and
tests are conducted toward the Modem, The DTM-2 must exercise
control over the RTS and DTR leads of the EIA interface. This control
is performed manually or automatically as described above.

CONTROL EIA/OFF
TOGGLE SWITCH

OFF — In this position (ON-LINE testing) all EIA leads between the
Modem and Terminal interface connectors are metallically
straight-through connected with no leads interrupted. For OFF-LINE
testing, this position allows only the leads required as outputs to be
controlled.

CONTROL EIA — In this position the EIA leads are interrupted and
control of these leads is transferred to the Zone 5 control switches
where further manual control may be exercised or automatic
programmed control may be initiated. (See Table 2-5.)

MON SIGS OUT/NORMAL

TOGGLE SWITCH

MON SIGS OUT — In this position any external signal under test is
disconnected and the internally-generated signal is monitored as a
received signal for self-test purposes.

NORMAL — This position enables normal monitoring of received
signals. Transmission of generated test signals through the applicable
EIA interface connector is not affected by this switch.
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Table 2-3. Test Controls (Continued).

Control/Indicator

Position/Function

INDICATOR

LIGHTS RED when a programmed test has been started by depressing
the START push button.

NOTE

The RUN indicator MUST be ON for normai operation of
the INTERSHAKE and control of auxiliary devices.

The RUN indicator will extinguish when any of the following occur:
® The test program completes to Function 99.

® A MODE switch other than RUN has been selected prior to test
completion.

® The programmed test is terminated by depressing either the MARK
or SPACE button.

INDICATOR

LIGHTS GREEN when a programmed test has been completed and
stopped at Function 99.

Extinguishes (resets) when START button is depressed or when RUN
mode is started. o

INDICATOR

LIGHTS RED when a spacing conditions exists in the DTM-2 output
data regardless of spacing polarity selected by the EIA/MIL toggle
switch (Zone 2).

NOTE
During fast transmission of data, the indicator will appear

to be lit constantly since transitions cannot be discerned
by the eye. (See red-green indicator for TD or RD.)

INDICATOR

LIGHTS RED when a spacing condition exists in received data.
Operation basically the same as SIGS OUT indicator above.

PUSH BUTTON

MOMENTARY DEPRESSED - Initiates a steady SPACE output signal.
Initiates transmission of reversals in mode other than RUN. Reset by
depressing either MARK or START push button.

PUSH BUTTON

MOMENTARY DEPRESSED — Initiates a steady MARK output signal.
Terminates any test in progress. Reset by depressing either SPACE or
START push button. :
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Table 2-3. Test Controls (Continued).

Control/Indicator

Position/Function

PUSHBUTTON

MOMENTARY DEPRESSED — When released initiates a programmed
test. Lights the RUN indicator (when in the RUN mode) and initiates
the following: ’

Resets COUNTER ljURATION (Zone 6).

Resets all EIA interface controls to OFF (Zone 5).
Starts test at STEP 00 (Zone 7).

Resets Time Delay Geﬁerator.

Starts SYNC SEARCH in received data.
Extinguishes COMPLETE indicator.

Enables all panel controls.

29 NOTES ON USE OF TEST PANEL CONTROLS

The START push button incorporates a 400-millisecond time delay to prevent rapid multiple starts.

While a test is running, depressing the START push button stops the test and restarts it at STEP 00.

2.10 MASTER RESET

Master reset can be accomplished by depressing the START push button while holding down the
MARK push button in the ANY mode.

2.1 MODE CONTROLS (ZONE 4)

The MODE controls are used to establish the testing method or mode of operation the DTM-2 is used
in during the course of any specific test. The group of controls consists of four push buttons located in Zone 4
(see Figure 2-1). The functions of these controls are outlined in Table 2-4.

NOTE

Each of the MODE push buttons, when depressed, locks out all
other MODE push buttons. This feature permits only one push
button to be depressed at one time.
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Table 2-4. Mode Controls.

Control/Indicator Position/Function
lREV DEPRESSED TO TRANSMIT REVERSAL SIGNALS (alternating

PUSHBUTTON continuously between MARK and SPACE) as a test signal. The reversal

. signal will occur at a bit rate selected by the TRANSMISSION DATA
FORMAT controls or as selected by program control using
FUNCTION 92 in a test sequence.

LOAD DEPRESSED — The operator may load a test sequence program into
PUSHBUTTON the DTM-2 by using the digital switches in Zone 8 and the readouts in
Zone 7.
RUN DEPRESSED — The operator may initiate transmission of the loaded
PUSHBUTTON program sequence using the controls and indicators in Zone 3
previously discussed.
lPLAY . DEPRESSED — After a test sequence has been entered and run the
PUSHBVUTTON PLAY push button is depressed to play or review the results of the

test. The PLAY mode enables controls and indicators of Zone 7 to be
used in stepping through the test results.

2.12 ElA (V.24) TEST MONITOR AND CONTROL EIA CONTROLS (ZONE 5)

This group of controls, indicators and test points provide the operator with a means of monitoring all
EIA (V.24) interface leads and the ability to contro! or test the RTS, CTS, DSR, RLSD, DTR and Rl leads.

The row of red/green indicators are numbered to correspond with /Interface Connector Pin
Assignments in accordance with EIA Specification RS-232. Each indicator is further identified by the signal
function associated with the specific connector pin. The test points located directly below their corresponding
indicators are identified by the Signal Circuits conventionally assigned to the connector pins. The toggle switches
in this control group are interactive with the controls in the TEST control group (Zone 3). See Table 2-3 for
interactive control functions.

Table 2-5. EIA (V.24) Test Monitor and Control.

Control/Indicator Position/Function
EIA TEST MONITOR PROVIDE ACCESS TO EACH OF THE 25 EIA LEADS IN THE EIA
TEST POINTS: INTERFACE CONNECTIONS. The test points are connected to either

the modem or terminal source. The color coding of the test-point titles
represents the following:

GREEN — Represents signals generated by the Modem.
BLUE — Represents signals generated by the Terminal.
BLACK — Represents undefined signals.

2-11



OM 842

Table 2-5. Mode Controls (Continued)

Control/Indicator ' Position/Function
EIA TEST MONITOR INDICATES THE POLARITY OF SIGNAL ON EACH OF THE EIA
INDICATORS: LEADS. The red indicators are lighted when the signal on the

associated leads are “‘positive.”’

The clear indicators can light either red or green; a red indication occurs
when a signal is more positive than +3 volts and a green indication
occurs when a signal is more negative than -3 volts.

CONTROL Elﬂ These six switches are associated with the RTS, CTS, DSR; RLSD, DTR
TOGGLE SWITCHES and Rl leads of the EIA interface connectors, Each of the switches can
) be piaced in one of three positions to perform the following control

functions:

ON — A +12-volt signal, current limited internally, is applied to the lead
under test in the direction selected for test.

THRU — Provides normal operation with amplitude detectors and
driver circuits connected between the Modem and Terminal interface
connectors.

OFF (7X) — A —12-volt signal is applied to the lead under test in the
direction selected for test. The 12-volt signal is under control of the -
70-group of program functions.

CONTROL EIA The Test Points located above each toggle switch are used to access the
TEST POINTS test signal being applied to the lead by the DTM-2.

Table 2-6. Counter Controls.

Control/Indicator Position/Function
DISPLAY DISPLAYS COUNTING/MEASURING RESULTS — The three-digit
INDICATOR numerical readout is used to display the results of any counting or

measuring function which incorporates the counter portion of the
DTM-2. In addition to the three significant digits of numerical readout,
the display includes an END indicator to the right of the display to
signify a completed measurement function and an OVERFLOW
indicator to show when a particular measurement exceeds the
maximum limit of the counter display. The count continues after the
OVFL indicator lights.

INPUT PERMITS SELECTION OF EIGHT (8) COUNTING AND MEASUR-
SELECTOR SWITCH ING .FUNCTIO.NS. The switch positions and the related measuring
functions are listed in the following paragraphs:
NOTE
Positions containing ( ) require program functions to

operate. BCC(39) 10X, EVENTS (8X), DURATION
(8X), EVENTS (8X) in 10X.
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Table 2-6. Counter Controls {Continued).

Control/Indicator

Position/Function

SELECTOR SWITCH
(continued)

*EVENTS — This position enables the counter to advance to 999
events prior to overflow.

DURATION (8X) RTS-CTS 86 — This switch position enables an
automatic test which connects the counter input to the test being run.
A step of the test containing FUNCTION 87-(01) will first reset the
counter to 000 and then start the timer. Another test step containing
FUNCTION 87-(02) stops the timer. The START switch in Zone 3 (see
Table 2-3) will also reset the counter to 000 automatically.

Program function 86 will start the timer when the RTS lead is detected
ON and stop the timer when CTS is detected ON. The DURATION
range can be set from a maximum of 9.99 milliseconds to 999 seconds
using the range selector switch.

EVENTS (8X) — This is also an automatic test position which connects
the counter input to the test being run. Each occurrence of a test step
with FUNCTION 87-(03) will advance the counter one step. The
counter should be reset manually to 000; during test, counter can reach
a count of 999 plus OVERFLOW indication.

EVENTS (8X) in 10X — This switch position enables the program to
separately increment the two (2) counters on the panel:

1. The 3 digit display counter is incremented by using Function 87
(same as using the EVENTS (8X) position).

2. The Base Count (Length selector) or 10 to 108 is incremented by
using Function 85.

NOTE

OVERFLOW responds to the EVENT count. END responds
to the BASE count and initiates any further EVENT
counts.

| COUNT/RESET |
PUSH BUTTON

DEPRESSED — This momentary-contact push button is depressed to
reset the counter and display to 000 in all positions of the INPUT
switch.

LENGTH/DURATION
FREQUENCY

RANGE SELECTOR SWITCH

LENGTH — This switch scale is lettered in blue and provides eight (8)
measurement ranges which are related to the PE 10%, BCC (39) 10* and
EVENTS (8X) 10* positions of the INPUT switch. These switch
positions establish the number of characters or data blocks measured
during error rate tests.
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Table 2-6. Counter Controls (Continued).

Control/Indicator Position/Function
RANGE SELECTOR SWITCH DURATION — This switch scale is lettered in black and provides six
(Continued) ‘ (6) measurement ranges of time duration as follows:
Milliseconds: 0-9.99
0-999
0 —999
Seconds: 0-999
0-999
0 —999

The scale is related to the Counter Test Point and Duration (8X)
positions of the INPUT switch. Each switch setting places the
DISPLAY decimal point appropriately to yield the above ranges.

FREQUENCY — This switch scale is lettered in red and relates only to
the Counter () test points in Zone 2. The switch provides two bands of
three positions each for the following measurement ranges:

Kilohertz: 0 —999
0-99.9
0-9.99
Hertz: 0 - 999
0-999
0-9.99
2.13 DISPLAY SECTION CONTROLS AND INDICATORS (ZONE 7)

The Display Section, set against a yellow background, is primarily associated with the PLAY mode of
operation, where the results of a test sequence is “played back’’ from the Results Memory for overall test
evaluation.

Although the Display Section is primarily associated with (and most useful in) the PLAY mode of
operation) it is also operational in the RUN mode to provide valuable visual indication to the operation of the
progress and status of the test being run; and in the LOAD mode, it gives the operator assurance that his data has
been correctly entered into the instrument, The indicators and controls of the Display Section (Zone 7) and their
functions are listed in Table 2-7.
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Table 2-7. Display Section Controls.

Control/Indicator

Position/Function

STEP| DISPLAY

The STEP display is a two-digit number which shows the step of a
program within a page. The display covers 64 steps (00-63) which is
the maximum number of steps which can be contained on a program
page.

PAGE| DISPLAY

The PAGE display is a one-digit hexadecimal {09,A-F) readout which
shows the specific page of a program being processed or of a test result

‘being played back.

In the LOAD and RUN modes, a test program can take up to four (4)
pages of 64 steps each or two (2) pages of 64 steps each depending
upon the setting of the program control switches in Zone 9 (under
front panel). See Table 2-9. This provides a total of either 128 or 256
steps.

In the PLAY mode, where the RESULTS MEMORY is played back, the
PAGE display can progress through 16 pages of 64 characters each for
a total of 1024 test steps. In this instance the PAGE display can
progress from 0 to 9 and then A to F.

DECIMAL LEFT

The Left Decimal indicator lights to show that an internal control (DIP
switch, Zone 9) has been set to provide a 256-step program cell. The
indicator will not light when a 128-step program cell is being used.

DECIMAL RIGHT

The Right Decimal indicator lights intermittently to show that data is
being stored in the RESULTS MEMORY. (The indicator lights for 16
steps, and is then off for the next 16 steps.)

DISPLAY

The DATA display is a two-digit hexadecimal (0-9, A-F) display which
indicates the data character associated with program functions entered
while in the LOAD mode, or the data character which is received and
logged while in the PLAY mode, or real-time data while in the RUN
mode.

NOTE
Decimal points to the left and right of the DATA digits

indiicates that the data shown in TRANSMIT data. Absence
of the decimals indicates RECEIVED data.

FUNCTION| DISPLAY

The FUNCTION display is a two-digit numeric display (00-99) which
indicates the function entered into a test program in the LOAD mode
by the switches in Zone 8. While in the PLAY mode, the display
indicates the function which caused certain data to be recorded into the
results memory.

If a function is entered that is not contained on the Program Function
listing, decimal points will appear on the display (e.g., .2.9).
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Table 2-7. Display Section Controls (Continued).

Control/Indicator

Position/Function

DATA BIT INDICATORS

The eight red indicators below the DISPLAY window are used to show
the corresponding binary representation of a Hexidecimal DATA
display. Indicators light to represent MARK bits. The numbers above
the indicators represent the BCD value; bit No. 1 is to the right. Bit
No.1 is the first data bit in a serial character.

Dots between bits (7.6) and (4.3) facilitate interpreting in OCTAL.

STEP| SWITCH

In the LOAD and PLAY modes of operation, the STEP switch may be
depressed to reset a test program to STEP 00. In the RUN mode, the
STEP switch may be depressed to advance the program to the next
steps to be run. In the PLAY mode, depressing the STEP control will
always select STEP 00 and the page selected by the four lower order bit
switches (4,3,2,1) coded in Hexidecimal.

UP-DOWN | SWITCH

[PE(VRC)] INDICATOR

BCC (39)] INDICATOR

STEPPING — This switch may be held momentarily in the UP position
to advance the program and display step by one or may be held down
momentarily to decrease the program and display step by one.

STEP SCROLL — When the switch is held in the up or down position,
program steps will sequence ahead or backward continuously at 10
steps per second (scrolling) permitting quick access and display of any
desired step.

PAGE SCROLL — After 32 steps at 10 steps per second, the scroll rate
increases to 10 PAGES per second.

SCROLL SEARCH — Scrolling will stop only when switch is released
or when a program FUNCTION or DATA entry occurs in a program
step to match the FUNCTION or DATA set into the Zone 8 contrals,
while in the LOAD or PLAY mode.

Scrolling is inoperative in the RUN mode.

Lights red to indicate the occurrence of a Parity Error or a Vertical
Redundancy Check error. The light will remain lit until a character is
received with no error.

The indicator is connected directly to the error detector and requires
no test program command function for activation.

Lights red to indicate the occurrence of a Block Check Character error.
Test program Functions 38 and 39 must be used to activate this
indicator. Fucntion 38 turns OFF the indicator and Function 39 turns
ON if there is an error.
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2.14 PROGRAM LOADING CONTROLS (ZONE 8)

The controls in this control group are used to select, program, and enter the primary test program
sequences performed by the DTM-2.

Test programs can be loaded from internal STORED TEST memory (PROM) into Program memory
(RAM).

Test programs may also be entered manually from the front panel, a step at a time, directly into the
Program Memory (RAM) by using the Mark/Space and Function Switches. All such programs are stored until
“written over’’ by another program. The RAM is nonvolatile, and memory remains intact for up to 1 month when
the DTM-2 is not in use.

The Program Loading Controls and their functions are listed in Table 2-8.

Table 2-8. Program Loading Controls.

Control/Indicator Position/Function
ﬁ.OAD STORED TEST] . This switch can be set to any of eight (8) positions (A through H) to
SWITCH provide selection of up to 15 test program cells. Eight program cells are

available from PROM and up to seven (when programs have been
entered and stored previously) are available from nonvolatile RAM (see
AUTO/SINGLE STEP/MANUALLY ENTERED PROGRAM switch
below).

Each switch position permits a stored program to be entered and then
run or permits a program to be entered manually and run or stored.

NOTE

One program cell will normally contain several (3-8)
individual complex test programs.

AUTO/SINGLE STEP/ AUTO — Permits any of the eight test program cells stored in PROM (A
MANUALLY ENTER ' through H) to be accessed and loaded into RAM (nonvolatile memory)
PROGRAM cell A by depressing the ENTER switch.
TOGGLE SWITCH

NOTE

All steps in the selected program are automatically loaded
into nonvolatile (RAM) memory cell “A.” The LOAD
STORED TEST switch (described above) must then be set
to the “A" position to run the test.
SINGLE STEP
NOTE

This position is NOT USED in DTM-2 series.
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Table 2-8. Program Loading Controls (Continued).

Control/Indicator

Position/Function

TOGGLE SWITCH (Continued)

MANUALLY ENTER PROGRAM — In this position, the eight toggle
switches and function switch are enabled to originate test program
characters and functions. Any test program originated in this manner is
entered into the nonvolatile RAM cell which corresponds to the setting
of the LOAD STORED TEST switch previously described.

NOTES

1. Any test program which has been previously entered will
be written over during the manual entry process. For
example, when a program is entered manually into Cell
C, any program previously written and entered into Cell
C will be written over. This applies only to the RAM
nonvolatile memory.

2. Since all Stored Tests in PROM are automatically loaded
into RAM Cell A, good practice indicates that RAM Cell
A should not be used for normal program development.

BIT TOGGLE SWITCHES

FUNCTION SWITCH

The eight toggle switches can be set to either a MARK or SPACE
position to represent the binary coding of a test character. (Start and
Stop bits are added automatically in ASYNC operation.) These switches
can be used for the following functions: ‘

® Entry of data bits.

® Control of interface leads with Program Functions 70-78.

® Entry of BCD digits required by some Program Functions. (Numbers
above switches in Zone 7 indicate the BCD value of the associated

toggle switch.)

® Entry of special codes required for program functions such as 91, 92
and 93. o

® Entry of SYN character bit pattern (see Table 2-1).
Two-digit thumblever switch used to select Program Functions 00-99

for entry into test sequence. See Chapter lll for a complete listing of
Program Functions.
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2.15 NOTES ON OPERATION OF PROGRAM LOADING CONTROLS

Avoid the use of RAM Cell A" for manual entry of a test program. Any program entered into Cell
A (and also into Cell B when 256-step format is selected) will automatically be written over when a program is
recalled from PROM.

Manually-entered programs can be either 128 steps (2 pages of 64 steps each) or 256 steps (4 pages of
64 steps each). This is controlled by a DIP switch in Zone 9 under the front panel. When a 256-step program is
used, the LOAD STORED TEST switch should be set to either C, E or G. When the switch is set to C the first
128 steps are entered into Cell C, and the next 128 steps will automatically be entered into Cell D. If set to E the
second 128 steps automatically enter into F;if set to G the second 128 steps are automatically entered into Cell
H.

A decimal point appearing to the left of the PAGE indication shows that a 256-step test program has
been selected.

2.16 INTERNAL CONTROLS (ZONE 9)

Access to the internal controls is made by loosening the two captive screws at the top of the front
panel and raising the front panel to the vertical position. (Avoid putting excessive pressure on the front panel.)
The controls are located on the left-hand side of the equipment case and are shown in Figure 2-2. The Internal

Controls and their functions are listed in Table 2-9.

Table 2-9. Internal Controls.

Control/Indicator Position/Function

OSC FREQ CONTROL This control is used to tune the variable-frequency oscillator when it is
used to provide a nonstandard bit rate. The oscillator is enabled when
the BIT RATE switch in Zone 1 isset to INT OSC.

Tuning may be monitored by connecting a REV signal (SIGS OUT test
point) to the COUNTER INPUT test points in Zone 2 with patch cords.
Tuning is then accomplished by turning the OSC FREQ control until a
counter reading is obtained that is one-half the baud rate desired. (One
cycle of input signal is considered to be a MARK followed immediately
by a SPACE or vice-versa; One cycle = 2 Bits).

8-POSITION DIP No. 1 ON — Enables the Crystal-Controlled Oscillator for high-speed
SWITCH operation.

No. 2 ON — Enables the HIGH range of the variable-frequency
oscillator (160-2500 Baud).

No. 3 ON — Enables the MIDDLE range of the variable-frequency
oscillator (60-1000 Baud).

No. 4 ON — Enables the LOW range of the variable-frequency oscillator
(30-500 Baud).
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Table 2-9. Internal Controls (Continued).

Control/Indicator

Position/Function

8-POSITION DIP SWITCH
(Continued)

WARNING

Do not set more than one of the above switches ON at one
time. When more than one switch is set to ON, oscillator
operation will be erratic and may damage the eouipment.

No. 5 ON — Enables 256-Step Program format. The OFF position
enables the 128-Step Program format.

No. 6 ON — SYNC Mode Internal Clock Rec. Enables internally-
generated clock signal when no clock is supplied by system Modem.
Clock is then synchronized to DATA, OFF position is used when
clock is supplied from system modem.

No. 7 ON — Enables recognition of only one SYN character in lieu of
the two characters normally required for recognition. For normal use, 2

SYNC is selected. DO NOT USE ISYN with AUTO SYNC.

No. 8 — Not used.

FUSE

CRYSTAL The Crystal is used to control the Baud Rate oscillator at high speeds.
The crystal can be removed and interchanged to provide several
standard baud rates as follows:

Crystal Frequency Baud Rate ARC

(MHz) (Kbaud) Part No.
6.144 19.2 36942
13.056 40.8 36944
15.360 48.0 36945
16.000 50.0 36946
17.920 566.0 36947
20.480 64.0 36948

3AG, 3A Fuse used as overcurrent protection for equipment.

MESSAGE PROM

Contains 8 messages of up to 127 characters each. (See Functions
60-67.) Special messages are available from factory.

MESSAGE PROM

Message PROMs delivered prior to June 1977 contained messages listed
by Appendix F, page 1. This PROM is identified by “FT.” June 1977
and later included messages listed by Appendix F, pages 2, 3,4 and 5.
This PROM is identified as “842G-001A.” If different messages are
desired the contents of each 127 character message should be
identified as illustrated by Appendix F.
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Table 2-9. Internal Controls {Continued).

Control/Indicator Position/Function

STORED TEST PROM Contains 8 cells of 128 steps or 4 cells of 256 steps for stored test
programs. See Chapter 4 for contents of stored test cells. (Consult
factory for custom-programmed PROM.) The desired program should
be prepared using standard program sheets (TP-139-3-77) Special
“Data” and “Function” for each step including all cells A thru H.

NOTE

Message and Stored Test PROMs are INTEL 2708 Plug-in
chips which may be removed/replaced by lifting the front
panel. Locations are illustrated by Figure 2-2. These
PROMs may be reprogrammed using an INTEL UPP
(Universal PROM Programmer)/MDS or equivalent for field
replacement.
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Figure 2-1. DTM-2 Front Panel Controls and Indicators.
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Figure 2-2. Location of Operator’s Controls in Zone 9 (Under Front Panel).
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CHAPTER IlI

INTERSHAKE FUNCTIONS

3.1 INTRODUCTION

The purpose of this section is to describe, in detail, each function available to the operator using the
INTERSHAKE Il. Functions are numbered from 00 to 99. They are individual instructions, entered by the
operator in any desired order, to make up a test sequence. The operator should familiarize himself with the range
of functions available and use this section as a reference for constructing specific test sequences.

In order to expand the capability of INTERSHAKE II, the entry of a function may be accompanied
by the entry of DATA. For example, an instruction to “trap’’ a character is Function 20. The specified character
to be trapped must also be entered as DATA via the bit switches on the front panel. Functions are entered via the
thumbwheel switches on the lower right corner of the panel.

Functions which perform closely related tests are grouped for operating convenience. The functions
which are grouped follow (with several minor exceptions):

Test Operation Function Group(s)
Receive/Record 0X, 1X, 2X, 3X
Jump 4X

Transmit 5X, 6X

RS-232 (V.24) 7X

Timing 8X

Test Conditions 9X

Table 3.1 presents a summary of the INTERSHAKE Il functions according to basic groups.
Paragraphs 3.2 to 3.24 describe the individual groups and functions. The method for entering each function is
described, as well as the recorded display from Results Memory. It is not necessary to complete a test in order to
observe data recorded in Results Memory earlier during a test. Operation in PLAY mode immediately displays

Results Memory.
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Table 3-1. Intershake Il Function List.

Paragraph
Number Group Function Description
3.2 Halt
3.2.1 00 Halt
3.3 Monitor
3.3.1 01 Start Library
3.3.2 02 Trap Only TD
3.3.3 > 03 Trap Only RD
3.34 £ 04 Trap TD and RD
3.3.5 4 05 End Monitor Library
34 Record
3.4.1 07 Record Bit Switch
3.4.2 08 Record Loop “L" Count
3.4.3 09 Record Interrupt Step
3.5 Receive
3.5.1 10 Wait Until TD = RD Change
3.5.2 11 Record Until TD = RD Change
3.5.3 12 Record TD/RD & RS-232 (V.24) Status
3.54 9 13 Time Out or TD = RD Change
3.6.5 3 14 Wait N Receive Character
3.5.6 £ 15 Wait to Complete XMT Character
3.5.7 16 Wait Until = Character
3.5.8 17 Wait Until # Character
3.5.9 19 Enter INTERRUPT Character
3.6 Receive
3.6.1 20 Trap Character
3.6.2 21 Trap First Character In Sequence
3.6.3 22 Trap Middle Character(s) In Sequence
3.6.4 § 23 Trap Last Character In Sequence
365 = 25 Record Until Trap
3.6.6 26 Record Next # Character
3.7 Subrouting
3.7.1 Receive 30 Record Next Character
3.7.2 31 Record Character N
3.7.3 32 Record N Characters
3.74 ° 33 Record Character Before Trap
3.7.5 § 34 Jump and Record PE
3.7.6 e 35 Record Latch Mode
3.7.7 36 Record Current Character
3.8 RCV/BCC *37 Force In Sync
3.8.1 38 Start BCC
3.8.2 39 Jump If = BCC Error
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Table 3-1. (Continued).

Paragraph
Number Group Function Description
3.9 Jump and Test
3.9.1 40 Unconditional Jump To Step XY
3.9.2 41 "Preset The Jump To Step XY
3.9.3 42 Repeat Test (Loop) “‘L" Times
3.94 43 Jump Until “L" Loops
3.9.5 44 Jump If = Character
3.9.6 45 Jump If = Character
3.9.7 46 Retest And Jump If = Character
3.9.8 47 Flags: Set And Jump
3.9.9 48 Select Results Memory Step
3.9.10 49 Select Results Memory Page and Step 00
3.10 Send Data
3.10.1 50 Send Character
3.10.2 51 Send A Progression
3.10.3 52 Send Single RM Character
3.10.4 53 Send RM Incl Trap Character
3.10.5 54 Send RM Until Trap Character
3.1 Send Modes
3.11.1 55 MODE: Echo/Mark/Space, [CRC]
3.11.2 56 Parity Bit Mode
3.11.3 57 Load Fill Character
3.12 Send BCC
3.12.1 58 Start BCC
3.12.2 59 Send BCC
3.13 Send Message ’
3.13.1 60 Send Message, ASCI|
61 Send Message, ASCI1
62 Send Message, ASCII
_ 63 Send Message, EBCDIC
3 64 Send Message, EBCDIC
L 65 Send Message, EBCD
66 Send Message, SELECTRIC
67 Send Message, BAUDOT
3.14 Code Translate
3.14.1 68 Code Translate Mode
3.15 RS-232 (V.24)
3.15.1 Controls and Decision 70 Turn ON Leads
3.15.1 71 Turn OFF Leads
3.15.2 72 Detect Lead ON
3.15.2 73 Detect Lead OFF
3.15.3 74 Interrupt If Lead = ON
3.15.3 75 Interrupt If Lead = OFF
3.15.3 76 Cancel Interrupt, 74 and 75
3.154 77 Jump If Lead = ON
3.15.4 78 Jump If Lead = OFF
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Table 3-1. (Continued).

Paragraph
Number Group Function Description
3.16 Timer '
3.16.1 80 01-99 Milliseconds
3.16.1 81 0.01-0.99 Second
3.16.1 82 0.1-9.9 Seconds
3.16.2 83 Generate Count Bit Periods Delay
3.16.3 84 Enter Time Out for Interrupt or Jump
3.17 Counter
3.17.1 85 Advance Base Count 10X
3.17.1 86 Measure RTS-CTS Delay
"3.17.2 87 Counter Control
3.17.3 88 Jump If C >Data
3.17.4 89 Record: Counter
3.18 Auto Panel
3.18.1 90 Enter SYN Character
3.18.2 91 A (SYNC), Info Bits, Parity
3.18.3 92 Bit Rate
3.18.4 93 Test Mode, EIA/MIL, Ext Clock, Control EIA
3.19 Peripheral
3.19.1 Control 94 Peripheral Controller
3.20 RCV Sync
3.20.1 95 Sync Search
3.21 SDLC
3.21.1 96 SDLC/ADCCP
3.22 RCV Delay
3.22.1 96 Receive Input Delay
3.23 Interrupts
3.23.1 97 Interrupts
3.24 End
3.241 98 Recycle/Restart/Skip
3.24.2 99 Stop

The Following Functions Have Been Added
For Serial Number Series “'F" and Above.

06
24
27
28
29
37
85

~ Jump Bit Switches
Increment Results Memory Advance
Preset Return Address
Return
Jump Results Memory 5 Character
Force In Sync
Advance Base Count 10X
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Function Descriptions

The following paragraphs describe each group and function. Individual function descriptions may be
located by the large numbers on the outer edge of the page.

Appendix E presents examples of tests using these functions.
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3.2 HALT GROUP

00 HALT

The HALT group is comprised of a single instruction that permits the operator to halt the test at any

step and then manually continue the test from that step.

3.2.1

HALT GROUP HALT,FUNCTION 00

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 00 00

DESCRIPTION:

Function 00 causes the test program to halt at the selected step. The program will continue the next
step upon manual operation of the STEP button, while the unit is in the RUN mode, and the RUN
indicator is ON. When in the RUN mode, with the RUN indicator OFF, the STEP button will cause
the program to step through the entire program without executing any of the steps.

APPLICATIONS:

1. Function 00 is useful to cause a test program to halt at various points in a test sequence so the
operator can verify — observe — or change parameters.

2. Function 00 is used to “debug’’ tests by showing the operator that a certain sequence of test
steps has been accomplished.

3. Function 00 can be deleted later by overwriting with Function 98 DATA 02 (skip NO-OP
function).
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3.3 MONITOR LIBRARY GROUP

01 START LIBRARY
02 TRAPTD

03 TRAPRD

04 TRAPTD AND RD
05 END LIBRARY

The MONITOR LIBRARY GROUP enabled the operator to compare each received character with a
library of characters.

When the received character matches a library character, the character is recorded in the Results
Memory. All library characters are recorded in the Results Memory in the order received. Monitor is
usually used in the TEST TD/RD (FDX) mode. The size of the library is related to the operating
speed as follows:

LIBRARY SIZE (for 8-bit character):

9600 BPS — 138 characters
64 KBPS — 37 characters
256 KBPS — 8 characters
APPLICATIONS:
1. Determine exact sequence of control characters in the protocol.
2. ldentify missing protocol characters.
NOTES

1. DO NOT USE monitor group with the TD/RD test mode
when there exists simultaneous transmission on both data
paths.

2. Function 46, Retest and Jump if = Character, will also
search for specific characters and move the program to a
designated step, as opposed to the monitor library group
which continuously monitors.

3. An INTERRUPT ON MEM OVFL may be used to stop
(FUNCTION 99) the test when the memory becomes full.
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3.31 MONITOR LIBRARY GROUP START LIBRARY, FUNCTION 01

LOAD-ENTER:

STEP PAGE DATA FUNCTION
N 0-3 00 01

DESCRIPTION:

This function signals the beginning of the library. Function 01 must precede each sequence of

monitor library functions. Data 00 should be entered to avoid confusion in reviewing test results.
3.3.2 MONITOR LIBRARY GROUP TRAP ONLY TD, FUNCTION 02

LOAD-ENTER:

3-8

STEP PAGE DATA FUNCTION

N 0-3 (Character) 02

PLAY:

STEP PAGE DATA FUNCTION

Z 0-F (Character) 02

DESCRIPTION:
This function instructs INTERSHAKE |l to compare each character on the TD lead (Pin 2) with the
character(s) entered in the library. When a match occurs, the character is recorded in the results

memory and displayed as shown above (where FUNCTION 02 indicates Pin 2).

(Character) represents the character(s) entered by the operator, as they would appear in a
two-character hex in the display.

As many steps containing Function 02 may be entered as permitted by the operating speed, (for
example, 138 characters at 9600 BPS) or within the size of the program cell.

APPLICATION:

Function 02 permits the operator to detect only characters of interest occurring onthe TD lead in
their sequence of occurrence.
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333

MONITOR LIBRARY GROUP TRAP ONLY RD, FUNCTION 03

LOAD-ENTER:

STEP PAGE DATA  FUNCTION

N 0-3 (Character) 03
PLAY:
STEP PAGE DATA FUNCTION
z 0-F  (Character) 03

DESCRIPTION:

With this function, INTERSHAKE |1 will compare each character monitored on the RD lead (Pin 3)
with the character(s) entered in the library. When a match occurs, the character is recorded in the
results memory and displayed as shown above (where Function 03 indicated Pin 3).

(Character) repre;sents the character(s) entered by the operator as they would appear in the
two-character hex display.

As many steps containing Function 03 may be entered as permitted by the operating speed, or the
size of the program cell.

APPLICATION:

Function 03 permits the operator to detect only characters of interest on the RD lead in their
sequence of occurrence. ‘
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334 MONITOR LIBRARY GROUP TRAP TD and RD, FUNCTION 04
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 (Character) 04
PLAY:
STEP PAGE DATA FUNCTION
z O-F (Character) 02 0r 03’
DESCRIPTION:
INTERSHAKE 11 will compare characters monitored on either the TD or RD leads with the
character(s) entered in the library. When a match occurs, the character is recorded in the results
memory and displayed as shown above. The function displayed will be either Function 02, indicating
that the character occurred or the TD lead (Pin 2), or Function 03, for RD (Pin 3).
APPLICATIONS:
1. Observing the Function as 02 or 03 will clearly indicate whether the character occurred as
receive or transmit data.
2. Verifying that the characters expected are present and to determine their sequence, even when
interleaved between transmit and receive data, or if out of “normal’’ sequence.
3.35 MONITOR LIBRARY GROUP END MONITOR LIBRARY, FUNCTION 05
LOAD-ENTER

3-10

STEP PAGE DATA FUNCTION

N 0-3 00 05

DESCRIPTION:

Function 05 MUST ALWAYS follow the last character in the monitor library to signal the end of the
library. DATA 00 is entered. Function 05 will not be displayed as a test result. Function 05 will
automatically return the program to the step containing Function 01.
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3.4 RECORD GROUP

06
07
08
09

JUMP BIT SWITCH = CHARACTER
BIT SWITCH

LOOP “L"” COUNTER
INTERRUPT STEP

The Record Group provides the capability of recording specific data into the results memory at

certain steps during the test to identify that certain bench marks have occurred.

In certain applications, it is useful for these functions to be preceded by Function 49 to address a
specific location in the results memory. This permits recording specific/different data in different

pages of Results Memory.

3-11



07
BSW

OM 842A

34.1

RECORD GROUP RECORD BIT SWITCH, FUNCTION 07

3-12

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 03 (XY) 07

PLAY:

STEP PAGE DATA FUNCTION

z 0-F (XY) 07

(XY = same pattern as loaded)
DESCRIPTION:

Function 07 records in the results memory a specific data word (XY) whenever the test program
proceeds through the step N. XY is selected by the operator.

APPLICATIONS:

1. Use Function 07 as an index marker in the test program so that on playback the operator can
easily observe how far the test has proceeded.

2. In complex tests utilizing loops (Functions 42 and 43), Function 07 can be used to correlate
and identify repeated operations.

3. When transmitting from Results Memory (Function 54), Function 07 may be detected to
terminate the transmission.

4, When outputting the contents of Results Memory to another device, the data (XY) content of
Function 07 can be used to generate specific desired characters. One example is to unite “OF"’
to denote an off-line terminal that did not respond to a poll:

5. Clear or Initialize Results Memory.

STEP DATA FUNCTION
00 00 07 <
01 00 41 _]
02 82 47 JUMP TO WRITE AGAIN
03 NEXT PROGRAM STEP




OM 842A

34.2

RECORD GROUP RECORD LOOP "L’ COUNT, FUNCTION 08

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 00 08

PLAY:

STEP PAGE DATA FUNCTION

z 0-F (00-OF) 08

DESCRIPTION:

The count in the loop counter (from 0-15) is written as one Hex digit into the results memory each
time the test executes the step containing Function 08. Function 42 is used to specify the number of
loops or repeats of a series of test steps.

Even though Function 42 may be programmed as BCD Fun 00-99, the "L count logged is a
maximum of 16 (0-F, HEX), where Function 42 exceeds 16. Function 08 will simply repeat the
count (0-F), etc. for the total count entered by Function 42.

The X Hex digit is usually zero; however, if Function 08 is used several places in a program, the X
digit can be entered as 1, 2, 3, etc, to identify its significance in the test.

APPLICATIONS:

1. Function 51 will send sequential terminal addresses up to a maximum of 16 different addresses.
Using Function 08 will identify the terminal sending the NAK after receiving a NAK response
to the poll.

2. When using the loop counter to repeat a test sequence until a condition is met to exit the loop,
Function 08 can be used to record how many times the test sequenced or “tried’’ before the
default (or success) occurred.

EXAMPLE:

Testing for 10 correct responses “EOT"” to a poll “ENQ" and recording the ¥ EOT character
responses, and the poll number of the response:

3-13
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ENTRY

DATA| FUNCTION

FUNCTION DESCRIPTION/COMMENTS

o

10

42

Preset Loop To Send ENQ 10 T.imes

S

-

ENQ

50

Send ENQ

07

41

Preset

EOT

45

Jump # EOT ng EQT"

01

41

Preset

"TEST LOOP"

00

43

Jump Until "L"

"SEND ENQ"

Xy

40

UNCONDX JUMP

"NEXT TEST"

———

00

08

RECORD Loop Count "= EQT"

00

36

RECORD Cwuient Charactern

Ol |IN|loojO sl WwW!N

04

40

UNCONDX JUMP

"TEST LOOP"

Plo|lo|N|jojla|d|lw]|N

Y
o

343

RECORD GROUP

RECORD INTERRUPT STEP, FUNCTION 09

3-14

LOAD-ENTER:

PLAY:

DESCRIPTION:

STEP PAGE DATA FUNCTION

N

0-3 00 09

STEP PAGE DATA FUNCTION

z

0-F 00-FF (HEX) 09

The address of the test step in progress at the time of an interrupt is saved and may be later written
into the results memory by using Function 09.

APPLICATIONS:

1. Write into results memory (in sequence) where the interrupt(s) occurred.

2. The results memory will display that an interrupt has occurred but will not record which one
occurred. Precede Function 09 by Function 07 to identify which interrupt occurred when

desired.
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35 RECEIVE INDEX GROUP

*10 WAIT Until TD/RD Change
1 Record until TD/RD Change

12 Record TD/RD and RS-232 (V.24) Status
*13 Time out OR TD/RD Change

14 Wait N Receive Characters
15 Wait to Complete XMT Character
16 Wait until = Character

17 Wait until # Character
19 Enter INTERRUPT Character

The Receive Index Group permits indexing within the receive data, transmit data, and interface to
establish specific markers.

*In order to ensure proper operation, Functions 10, 11 and 13 should be used only where data
cannot simultaneously occur on both the TD and RD leads.

35.1

RECEIVE INDEX GROUP WAIT UNTIL TD/RD CHANGE, FUNCTION 10

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N1 0-3 00 10

DESCRIPTION:

TD/RD MODE: Function 10 is used to detect a change in activity from either the TD lead to the RD
lead or from the RD lead to TD lead.

The step containing Function 10 will not be completed until a data transition is dected on the other
lead.

The TEST switch MUST be in the TD/RD ON-LINE MONITOR position.

TD or RD or TEST TERM or TEST MODEM MODE: Function 10 will complete when the next
transition occurs on the receive signal path.

APPLICATIONS:
1.  On Half Duplex (operated) systems, the DTM-2 will automatically assign itself {in the TD/RD
test) to the ACTIVE DATA CHANNEL. Turn-around timing measurements are enhanced by

using Function 10 to terminate or initiate the duration timer when there is no modem control
lead or terminating data character.
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35.2

RECEIVE INDEX GROUP

RECORD UNTIL TD/RD CHANGE, FUNCTION 11

3-16

LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 00 11
PLAY:
STEP PAGE DATA FUNCTION
2 0-F (Character) 1
Z+1 (Character) 1
Z+n (Character) 11

DESCRIPTION:

TD/RD MODE: Function 11 will record into results memory each received data character until a data
transition is detected in the other data path.

The step will then complete.

The TEST switch must be in the TD/RD ON-LINE MONITOR position.

NOTE

Do not use Function 11 in TD or RD or TEST TERM or TEST

MODEM modes.

APPLICATIONS:

1. Recording messages of unknown length where there is no END OF TEXT or equivalent
character to terminate the message, or no modem control lead activity.

2. Function 12 is often used in conjunction with Function 11 to indicate clearly the lead (TD or
RD) that the data is recorded on by Function 11.
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353 RECEIVE INDEX GROUP RECORD TD/RD and RS-232 (V.24) STATUS, FUNCTION 12

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 00 12
PLAY:
STEP PAGE DATA FUNCTION
z 0-F (RS-232 STATUS) 020r03
DESCRIPTION:

1. The DATA bit display will display the status of the RS-232 (V.24) leads according to the
following bit assignments:

Bit 8 7 6 5 4 3 2 1
‘ [ % - NS
= = (% (% E o« 5; <t

o O la) — fa) UJB Za

= Le O

-

=B 2

RF 5

= w

1" or Mark indicates ON or plus voltage on the RS-232 (V.24) lead.

2. FUNCTION will display 02 to indicate presence of data on TD (Pin 2) or 03 to indicate
presence of data on RD (Pin 3).

3. The Detect T.P. can be patched to any other lead, including DATA and CLK.
APPLICATIONS:
1. ldentify at any time the status of the RS-232(V.24) interface signals and data activity.

2. Upon receipt of an “erroneous” character, the status of the RS-232(V.24) leads can be
recorded to determine if the error was caused by a control lead malfunction.

3. After an INTERRUPT signal on Carrier Dup-Out (NOISE HIT) on an FDX circuit, FUNCTION
12 will enable a record of all other RS-232 leads of interest within 3 microseconds.
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354 RECEIVE INDEX GROUP . TIME OUT or TD/RD CHANGE, FUNCTION 13

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 01-99 13

DESCRIPTION:

The step containing Function 13 will complete as a result of any of three criteria:

1.  TD/RD Mode: Activity chaﬁges from one data path to the other data path, or

2. A transition occurs on the receive data path in TD, RD, Test Term, Test Modem, or
3. Time elapsed exceeds the limit selected by the operator (0.1-9.9 seconds).

NOTES

1. 01-99 corresponds to 0.1-9.9 seconds. Enter the time
duration desired by use of the bit switches in BCD.

2. INTERRUPT (Function 97) TIME OUT can also be used to
accomplish a similar requirement.

APPLICATIONS:

1. Permits the operator to continue a test after a time out, even if an ACK or NAK (any response)
is not received.
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3.5.5 RECEIVE INDEX GROUP WAIT N RECEIVE CHARACTERS, FUNCTION 14

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 01-99 14

DESCRIPTION:

Function 14 will cause the test to wait until N characters have been received. The receipt of character
N will complete the step. Enter the number of characters to be received, 1 to 99, using the front
panel switches. Counting is in BCD.

Function 14 permits indexing within a character string to a specific character location (similar to a
TAB function on a typewriter).

TEST MODES: In the OFF-LINE TEST mode (TERMINAL or MODEM) and in the ON-LINE
MONITOR, TD or RD modes, received characters will only be counted on the designated lead.

In the TD/RD O.N-LINE MONITOR mode, characters will be counted on either the TD or RD lead.

SYNC MODE: The required Sync characters (1 or 2 as selected) will not be counted. Characters will
be counted only after the unit is in SYNC.

SYNC IDLE: After the receiver is in SYNC, it will remain in Sync until the OUT SYNC or RESYNC
conditions are met. Function 14 will therefore count PAD characters following a transmission until
the receiver is taken out of Sync. Refer to Function 95 Sync Search for a more detailed description
of OUT SYNC criteria.

APPLICATIONS:

1. Long strings of preceding SYN characters can be skipped over (test can also use FUNCTION 17,
wait #=SYN).

2.  Where the 7th character is known to be STX and intervening different address characters are
not of interest as in a CRC Error Rate test, Function 14 will give immediate access to character
7. Next following step is Function 46, RETEST and JUMP if =STX, to enter the CRC
subroutine.

3. Function 14 should not be used where there is a potential of less than N characters being
received as the step will not complete.
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3.5.6 RECEIVE INDEX GROUP WAIT TO COMPLETE XMT CHARACTER, FUNCTION 15

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 00 15

DESCRIPTION:

In order to operate full duplex, DTM-2 will complete an instruction to transmit a character in 3u sec,
thus leaving the DTM-2 free to monitor receive data. However, the transmitted character has not been

completely transmitted in this time interval, and it is possible that a subsequent instruction, such as

"“Turn Off Request to Send’’ could interfere with the character being transmitted.

In SYNC mode, Function 15 will complete within 3u sec of the /ast transition of the character
currently being transmitted (for any preceding transmit function). This ensures that the character will
be transmitted. This also establishes the precise end of the transmit character in SYNC mode, and can
be used for accurate timing measurements.

NOTES

1. In SYNC mode, the DTM-2 must send fill characters for
Function 15 to operate. Therefore, a Function 57, Load
Fill Character, must appear in any preceding step.

2.  Function 15 is required between the ’‘last” transmit
character and RS-232(V.24) control lead operation (unless
other time delay instructions are used, such as Functions
80, 81, 82, 83 or 50). See Paragraph 3.10. In ASYNC
mode, Function 15 will complete at the exact mid-point of
the FIRST STOP bit. No other functions are required to
“support’ Function 15.

APPLICATION:

1.  When DTM-2 is sending: Use Function 15 after EOT or ENQ in HDX systems to establish the
precise end of the character.

2. Follow Function 15 with either time count or bit count (Functions 80, 81, 82 and 83) before
operating the appropriate RS-232(V.24) control lead(s).

3. For accurate turn-around-time measurements on a switched-carrier multi-drop, after Function
15 (following a “last character” such as ENQ), the timer may be started 01-87 and stopped
after either RLSD (comm. facility delay) or after the first =SYN character (System Delay in
Terminal Software Time).
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35.7

RECEIVE INDEX GROUP WAIT UNTIL = CHARACTER, FUNCTION 16

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-F (Character) 16

DESCRIPTION:

The step containing Function 16 will only complete when the character specified by the operator is
received. The correct parity must also be observed. Enter the character using the front panel bit
switches.

If the character is not received, the test will remain at the step containing Function 16.

Function 20 performs the same function except the character is recorded in Results Memory when
received.

APPLICATIONS:

Function 16 is useful in waiting to detect known protocol characters such as STX, SOH, ETX. This
permits the operator to ignore long texts and concentrate on protocol only.

NOTE

A similar operation may be performed by using Function 41,
Preset Jump and Function 45, Jump # Character. Each character,
such as EOT will be tested and the test step recycled or looped
until EOT is received. Then the test will exit the loop and
proceed to the next step.

35.8

RECEIVE INDEX GROUP WAIT UNTIL #CHARACTER, FUNCTION 17

LOAD-ENTER:
STEP PAGE DATA FUNCTION

N 0-3 (Character) 17

DESCRIPTION:

The step containing Function 17 will only complete when a received character not equal to the
specified character is received.

Correct parity must be observed; thus, a parity error on a received character will cause this step to
complete.

APPLICATION:

The primary use of Function 17 is to index to the end of a long string of SYN characters. The SYN
character would be entered as data and the first NON SYN character will complete the step. Analysis
may then begin to determine if the NON SYN character is an erroneous SYN character or an
anticipated control character such as SOH, ENQ, EOT.
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35.9 RECEIVE INDEX GROUP ENTER INTERRUPT CHARACTER, FUNCTION 19
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 (Character) 19
DESCRIPTION:

3-22

Function 97 will interrupt a test any time a selected character is received and will cause the test to
immediately go to step 62 of the last page of the test memory cell.

Function 19 is the means for specifying the character to be loaded into the detector circuit. Function
19 loads the character into the detector circuit. Function 97 must be used to access the output of the
detector, so that the Function 19 character will be enabled. Function 19 should precede Function 97.

APPLICATIONS: (Also see Function 97)

1. Detecting characters in a data stream such as SYN or DLE. SYN characters are not included in
BCC calculations but their presence and/or quantity is of interest in certain applications.

2. In Full Duplex, the interrupt character could be used to recognize an interruption or
termination command while DTM-2 is transmitting a message.

3.6 RECEIVE — TRAP GROUP

20 Trap Character
21 Trap First Character in Sequence
22 Trap Middle Character(s) in Sequence
23 Trap Last Character in Sequence
*24 Increment Results Memory Address
25 Record Until Trap Character
26 Record Next 7 Character
*Out of Group Function.

The Receive Trap Group functions depend on a received character matching the entered reference
character (including parity if used).

Each TRAP function will cause the selected character to be recorded or “logged” into results
memory, thus combining several functions into one for ease of programming tests.

Alternate techniques of determining a selected character’s presence in a data stream are provided by
Functions 16, 17, 19, 33, 44, 45 and 46.

Each function in the 20 series will complete at the midpoint of the last data bit in SYNC mode or at
the midpoint of the first stop bit in ASYNC mode.

in the SYNC mode, characters are NOT analyzed or compared until the system is in sync. When out
of sync, the last valid character will remain displayed as DATA (usually FF for idle Mark).
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3.6.1 RECEIVE — TRAP GROUP TRAP CHARACTER, FUNCTION 20

LOAD-ENTER:

STEP . PAGE DATA FUNCTION

N 0-3 (Character) 20

PLAY:

STEP PAGE DATA FUNCTION

z O-F (Character) 20

DESCRIPTION:

The character of interest is entered. When this character is received, it is detected, recorded in the
results memory and the test advances to the next step. '

Function 16 performs the same function, except the character specified is not recorded.

APPLICATIONS:

1. Function 20 is used to trap control characters, such as STX and SOH and recard their presence.

2. Function 20 can be used to verify the presence of the third SYN character and record it for
reference in starting each analysis sequence on a data stream. Subsequent information in the
results memory will be identified as: (a) after a Function 20, and (b) have other function

numbers.

3. If the character is not present, the test will remain at the step containing Function 20.
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3.6.2 RECEIVE — TRAP GROUP TRAP FIRST CHARACTER IN SEQUENCE, FUNCTION 21

LOAD-ENTER:

STEP - PAGE DATA FUNCTION

N » 0-3 (Character) » 21
PLAY:
STEP. - PAGE DATA FUNCTION
z 0-F (Character) 21
DESCRIPTION:

Function 21 is very similar to Function 20 with the additional expectation that one or more
characters are specified to follow consecutively. If the sequence is interrupted, the error character will
be automatically retested for agreement as the first character in the sequence. When equal, the first
character Function 21 will complete immediately and advance to either Function 22 or 23, as
appropriate.

Observing operation will show the sequence properly of Functions 21, 22 and 23; however, if the
third (last) character is not correct for Function 23, the test will return to Function 21.

NEXT STEP

1 22 23
WA N AT
A B C

Correct FUNCTION: 2
RECEIVE:

Error FUNCTION: 21 NEXT STEP

22 23 21 22 23 22 3
NARNARANARARANAN A
A B E A B é B C

RECEIVE:

(Error) (Error)

Note that in the above example, the Results Memory will contain ABBA BABC.
APPLICATIONS:

1. Detecting sequences of characters of any length from 2 up and logging their occurrence.
2.  Determining the number of “tries” to send a specific character sequence.

3. Starting a test for a specific terminal (address).
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3.6.3 RECEIVE — TRAP GROUP TRAP MIDDLE CHARACTERS(S) IN SEQUENCE, FUNCTION 22
LOAD-ENTER:
STEP PAGE DATA  FUNCTION
N 0-3 (Character) 22
PLAY:
STEP PAGE DATA  FUNCTION
z 0-F (Character) 22
DESCRIPTION:
Function 22 is used to detect and record one or more middle characters in a sequence. If the
character received does not match the character entered, the test will revert to the step containing
Function 21, Trap First Character in Sequence.
Refer to Function 21 for full description and applications.
NOTE
For a two-character sequence, use Function 21 (first character)
and Function 23 (last character) as there is no ‘“middle”
character.
3.6.4 RECEIVE — TRAP GROUP TRAP LAST CHARACTER IN SEQUENCE, FUNCTION 23
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 (Character) 23
PLAY:
STEP PAGE DATA  FUNCTION
z 0-F (Character) 23
DESCRIPTION:

Function 23 is used to detect and record the LAST character in a sequence. |f the character received
is different than the character expected, the test will revert to the preceding Function 21, unless the
character received satisfies Function 21. In this special case, Function 22 will be the next step.

See Function 21 for further discussion and applications.
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3.6.5 RECEIVE — TRAP GROUP RECORD UNTIL TRAP, FUNCTION 25

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 (Character) 25
PLAY:
STEP PAGE DATA FUNCTION
X 0-F Any Character 25
X+1 Any Character 25
X+2 Trap Character 25
DESCRIPTION:

Function 25 will cause all received characters to be recorded in the results memory until the TRAP
character.

The trap character will also be recorded into results memory to provide an index that the step did
complete.

Function 25 operates similarly to Function 35, RECORD LATCH, except the DTM-2 is dedicated to
recording in Function 25.

APPLICATIONS:
1. Recording messages of random length which end in a known character (EOT, ETB, PAD, etc.).

2. Applications where only the variable part of a message is to be recorded, e.g., various address
lengths before STX.
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3.6.6 RECEIVE — TRAP GROUP RECORD NEXT #CHARACTER, FUNCTION 26

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 (Character) 26
PLAY:
STEP PAGE DATA FUNCTION
z 0-F  (#*Character) 26
DESCRIPTION:

Function 26 will detect the next character received that is not equal to the character spcified. The
# Character will be recorded in the results memory. Parity is observed where applicable. Thus a
character with a parity error will be detected and recorded and the test will advance to the next step.
Function 26 is similar to Function 17, except that the character is recorded in the results memory.
APPLICATIONS:

1. Function 26 can be used to detect and record protocol errors.

2. Use to record protocol characters on systems using idle SYN characters.

3. Use to record erroneous SYN characters in a system containing idle SYN characters. Function

26 will also record all protocol characters following the SYN character if set up to
record #SYN.
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3.7 RECEIVE - RECORD GROUP

30
31
32
33
34
35
36

Record Next Character
Record Character N

Record N Characters

Record Character Before Trap
Jump and Record Parity Error
Record Latch Mode

Record Current Character

The purpose of the Receive-Record Group functions is to record an unknown character or series of

characters into results memory.

Whereas the TRAP functions (2X) match, detect and record specific characters, often the correct
character is not received and the erroneous character should be recorded. Usually only the position or

relative position of the character is known.

Full Duplex operation is permitted by using Function 35 to record received characters even though
the transmitter may be sending characters or messages simultaneously.

Functions 30, 31, 32, 33 and 34 complete at the middle of the last data bit on SYNC and at the

middle of the first STOP bit on ASYNC.

Functions 35 and 36 complete in 3 usec and will not be observed on the Function display when

running.
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3.7.1

RECEIVE — RECORD GROUP RECORD NEXT CHARACTER, FUNCTION 30

LOAD-ENTER:

STEP PAGE DATA  FUNCTION

N 0-3 00 30
PLAY:
STEP PAGE DATA FUNCTION
z O-F (Character) 30
DESCRIPTION:

Function 30 will cause the next character received to be recorded into results memory. Also, refer to
Function 36, which records the current (last received) character.

APPLICATIONS:
1. Record the first character following STX to verify the proper header for the block format.
2. Record the next character after the address is verified.

3. Function 30 can be used as an index in a long test sequence and also will verify the existence of
the correct character. '

4.  Function 30 can be followed by Function32,25,11,to “mark” the first characters of a string
of recorded characters. '
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3.7.2

RECEIVE — RECORD GROUP

RECORD CHARACTER N, FUNCTION 31

3-30

LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 01-99 31
PLAY:
STEP PAGE DATA FUNCTION
p4 0-F (Character) 31

DESCRIPTION:

Function 31 will cause INTERSHAKE Il to count N’ characters and record the Nth character
received in the results memory. The N count will begin when the step containing Function 31 is

reached in the test sequence.

Function 31 is similar to Function 14 except Function 31 records the Nth character.

APPLICATIONS:

1. In formatted transmissions, a specific character will occur at specified locations (as a TAB).
Each of these can be recorded for later observation.

2.  Often only certain data characters in a block are of significance in a test. Use Function 31 to
index to the first character of interest.

3. When running a longer test with a lot of data in Results Memory, Function 31 can be used as an
index or as a “sort” to skip over the recording of nonessential characters.

4. In fixed block transmission, Function 31 can be used to verify the positional accuracy of

certain (control) characters.
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373 RECEIVE — RECORD GROUP RECORD N CHARACTERS, FUNCTION 32

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 01-99 32

PLAY:

STEP PAGE DATA FUNCTION

z 0-F  (Character) 32

Z+1 (Character) 32

Z+N (Character) 32
DESCRIPTION:

Function 32 causes all received characters to be recorded until and including the Nth characters. The
N count will begin when the step containing Function 32 is reached in the test sequence.

APPLICATIONS:

1. Use Function 32 to record the next several characters every time the receiver gets in SYNC. The

Results Memory will then contain a record of the protocol.

message).

Use Function 32 to record a multicharacter address (and ignore the data content of the

Use Function 32 to record the two BCC (CRC) characters following ETX. Function 16

(Wait = ETX) or Function 20 (Trap ETX) would precede Function 32.

Function 32 is ‘“related”

NOTE

to Function

26,

RECORD

NEXT #CHARACTER. There are, therefore, several techniques

for terminatinga RECORD function.
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374

" RECEIVE — RECORD GROUP RECORD CHARACTER BEFORE TRAP, FUNCTION 33

3-32

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 03 (Character) 33
PLAY:
STEP PAGE DATA FUNCTION
z 0-F  (Character-1) 33
DESCRIPTION:

Function 33 causes the character preceding a designated character to be recorded into the results
memory.

NOTE

1.  The Sync character will not be accessed by this function,
e.g., SYN¢, SYNy ENQ: Function 33 trap ENQ will not
record the SYN5 character in the 2 SYN character mode.

2. Alternative techniques for recording characters preceding a
specific character (or event) can be achieved by using
Function 96 (in Sync).
APPLICATION:

In messages of variable length, Function 33 can be used to obtain access to the character preceding
EOT.
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3.75 RECEIVE — RECORD GROUP JUMP AND RECORD PE, FUNCTION 34
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N-1 0-3 (XY) 41
N v (QQ) 34
PLAY:
STEP PAGE DATA FUNCTION
' z 0-F  (Character) 34
DESCRIPTION:

This function waits for the next character and testsit for a parity error. If no parity error exists, the
test will proceed to the next step. If a parity error is detected, the test will jump to the step preset by
the most recent (preceding) Function 41 (XY as shown). However, it is good practice to place the
Preset Jump to Step XY, Function 41 immediately before Function 34.

APPLICATIONS:

1. By recording all characters with parity errors, an indicator can be obtained regarding the type
of problem occurring:

a. A hardware or software problem is indicated if parity errors occur in a recurring character
or bit.

b. A communication problem (noise) is indicated if parity errors occur in random characters
or bit patterns.

EXAMPLE:
To monitor line and record Parity Error Characters:

STEP DATA FUNCTION

0 00 41 Preset Return
1 00 34 Jump and Record P.E.
2 00 40 Jump to Stop 00

Counter switch is set to PE X 10 for this example.
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3.7.6 RECEIVE — RECORD GROUP RECORD LATCH MODE, FUNCTION 35
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 00 OFF 35

01 RECORD RECEIVE DATA
02 SELF MONITOR
03 RECORD ALL TRANSMIT DATA

PLAY:

STEP PAGE DATA FUNCTION

X 0-F  (Character) m*
X+. ... (Character) m*

*The Function in results memory is undefined,
and should be disregarded, since it relates to
the Function being executed as the instant the
received character was recorded.

DESCRIPTION:

Function 35 causes all data received to be recorded in the results memory. This permits recording
data while simultaneously transmitting from INTERSHAKE II. While simultaneously latched in the
record mode, no other data can be recorded in the results memory, although certain functions which
trap and record will perform their trap functions.

There are actually four subfunctions included under Function 35. These subfunctions permit the
operator to terminate as well as initiate the log latch function. The four are:

00 Turn off record latch condition
01  Record all received data in results memory

02  Turn ON the SELF MONITOR switch in the Test Zone
of the front panel, but do not record received data

03 Record in Results Memory all data being transmitted.
NOTES

1. The MON SIGS OUT/NORMAL switch must be set to
NORMAL position.

2. 00 turns off 01, 02 or 03.

3. While using Function 35, Functions 52, 53 and 54 may not
be used simultaneously, as these require transmitting from
results memory.

4, When the results memory is full, the data being recorded
will be overwritten.
APPLICATION:

Record Latch is useful to record the return signals on a Full Duplex system while the DTM is
3-34 transmitting either poll codes or data blocks.
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3.7.7 RECEIVE — RECORD GROUP RECORD CURRENT CHARACTER, FUNCTION 36
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 00 36
PLAY:
STEP PAGE DATA FUNCTION
Z 0-F (Character) 36
DESCRIPTION:

Function 36 causes the received character to be recorded in results memory. Thus, a character
received and being analyzed may be recorded upon completion of analysis. This is useful where the
analysis does not yield the expected character and the operator wishes to record the “unknown’’
character for later analysis. For example, when Function 44, Jump if = Character, 45, Jump if
# Character, 46 Retest or Jump if = Character do not identify the character being received, Function
36 will cause the character.to be recorded in memory for later analysis.

The last complete character presented to the INTERSHAKE is the current character available for
analysis and is the character recorded.

Function 36 requires 3 usec and will not show on the display.

APPLICATION:

A test sequence using a series of Function 46 to sort a received character, and as ENQ, SOH or ACK
may fail to complete if the expected received characters are distorted. Use Function 36 at the end of

a series of Function 46 to identify the character received and advance the test.

After an unanticipated protocol situation, Function 36 can be used to record the last character
received. )

NOTE

Function 12 Record TD/RD and RS-232(V.24) status is often
used with Function 36.

3-35

36
REC



3-36

OM 842A

3.8 RECEIVE-BCC GROUP (RCV-BCC)

38 Start BCC
39 Jump if = BCC Error

Functions 38 and 39 permit on-line calculation of the Block Check Character and comparison with
the received BCC.

Positioning the Counter to BCC 10X allows an on-line BCC error rate to be measured on a Base of 10
to 108 blocks.

B (Block) is a generic term that includes either the LRC (Longitudinal Redundancy Character) or the
CRC (Cyclic Redundancy Check Character).

LRC is usually associated with ASYNC systems and is comprised of one character.
CRC is usually associated with SYNC systems and is comprised of two characters.

SYN characters are excluded from the calculation of either LRC and CRC according to standard
practice. LRC and CRC are usually calculated only on the data by the transmitting source software.
As the message is being transmitted, SYN characters may be inserted automatically by the
communication hardware; therefore, the BCC is not knowledgeable of the inserted SYNs. In the
DTM-2, BCC is calculated as the characters are received with SYN characters deleted.

The character contained in Function 90 (or entered manually as SYN) will always be deleted from
BCC calculations.

After STX, Function 90 is used to enter any characters to be deleted from the BCC calculation; e.g.,
DLE.

The INTERSHAKE Il contains any one calculator that must be assigned appropriately to Transmit
(Function 58) or Receive (Function 38).

The following additions have been added
for serial number series “‘F’" and above.

LRC

LRC is calculated on the INFO BITS selected. LRC is not calculated on the parity bit. BI-SYNC and
most other systems use the convention where the LRC character contains a parity bit of the same
sense as the parity used in the data.

NOTE

There are special cases where the data uses Parity, and the LRC
character calculates LRC for the parity bit. In this case the LRC
character does not have to conform to the parity convention, and
may generate a parity error. The INTERSHAKE may be used for
LRC calculation in such a system by selecting the
PARITY: None, and including the Parity Bit in the INFO BITS
setting. Since LRC may generate a parity error, the counting of
Parity Errors is of little value in such a system.
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3.8 RECEIVE-BCC GROUP (RCV-BCC) (Cont'd)

Typical Program Application: to test BCC, the program must first start the BCC calculation after the
STX (or other appropriate leader character) and test the BCC after the ETX (or other appropriate

ending character).

EXAMPLE:

FUNCTION

16
38

16
41
39

Wait until = STX
Start BCC

Other diagnostics

Wait until = ETX
Preset JUMP
Jump on BCC ERROR
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BCC

3.8.1 RECEIVE — BCC GROUP START BCC, FUNCTION 38

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 (XY) 38

DESCRIPTION:

Function 38, start BCC, places the BCC calculator logic on the receive data path, initializes the
calculator, and selects the proper mathematical calculation model. Selection of the proper DATA
entry is used to select the proper type of BCC calculation.

DATA X"

0 Normal calculation of CRC and EVEN LRC
1 Inverts data for CRC calculation and ODD LRC

DATA “Y”
0 EBCDIC/CRC-16 (X164 x15 4 x2+ 1]
1 CRC-16 Reverse X184 x4 x+ 1]
2 0ld IBM (X164 x15 4+ x13 4 x7 + x4+ x2+ x +1]
3 CRC-12 X124+ x1 4 x3+x2+x+1]
6 CCITT/SDLC-CRC X164+ x12+ x5+ 1)
7 CCITT CRC Reverse X164+ x4 x4+ 1]
8 LRC (6,7, 8 level)

Function 38 requires 3 usec to complete and will not be observed on the Display.

If the BCC Error light has been ON due to a past BCC error, Function 38 will clear the BCC Error
light to OFF.

APPLICATION:
Use the CRC calculation for checking system errors.

NOTES

1. BCC will not be calculated to include the character entered
by Function 90 (which may or may not be SYN character).

2.  LRC will be calculated based on the setting of the INFO
BITS and PARITY switches, or Auto-Panel, Function 91,
For example, with 7-level ODD parity, the LRC will be
calculated and tested on seven bits, with the eighth bit
conforming to character parity.
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382 RECEIVE — BCC GROUP JUMP IF = BCC ERROR, FUNCTION 39

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N-1 (XY) 41*

N (00 JUMP ON ERROR) 39

(01 JUMP & RECORD ON ERROR)

(*Function 41 presets the jump to the desired test step, XY)
PLAY:

STEP PAGE DATA FUNCTION

z 0-F LRC 39

STEP PAGE DATA FUNCTION

z 0-F  CRC, 39

Z+1 0-F  CRCy 39
DESCRIPTION:

6.

Function 39 must follow the last character for which BCC is calculated.

It is good practice to always precede Function 39 with the associated preset step, Function 41.
When LRC or the 2 CRC characters are received, a check is made for an error.

Each error will light the BCC error light (and the next Function 38 will clear the light).

If the counter is set to BCC 10x, errors will accumulate on the display until the End light
indicates the base block count 10 to 10X has been reached.

If no error is found the test will resume at the next step.

For DATA 01, the number of characters recorded is automatically determined by the preceding
Function 38; for example, one character for LRC, two for CRC.

NOTE

Function 39 is not to be used in the SDLC mode. (Use Function
47 data FY.)

APPLICATIONS:

1.

Use the Jump to verify that a correct CRC got an ACK response and an incorrect CRC got a
NAK response and any erroneous responses are accurately classified and recorded.

In the MONITOR mode, jump on error could go to a test to look for a NAK response. In the
OFF-LINE mode, the jump on error could go to a step to transmit a NAK response.

3-39
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39 JUMP& TEST GROUP

40 Unconditional Jump to Any Step
41 Preset the “Jump To"' Step (for a later test)
42 Preset Loop Count L
*43 Jump until “L” Loops
*44 Jump if = Character
*45 Jump if # Character
*46 Retest & Jump if = Character
*47 Flags: Set and Jump
48 Select Results Memory Step
49 Select Results Memory Page and Step 00

Other Jump Functions not in the 40 Jump and Test Group, but which are useful in certain tests are:

*34 Jump and Record PE

*39 Jump = BCC Error

*77 Jump = RS-232(V.24) ON

*78 Jump = RS-232(V.24) OFF .

*88 Jump if Counter > Data (2 high order digits of Counter)
*94 Peripheral Controller; Jump on 8 1/0 leads

*Functions with an asterisk should be preceded by Function 41.
These are described under the specific function headings.

The basic purpose of the Jump Functions is to permit the operator to choose alternate test routines
at critical junctions of a test, rather than to simply continue or stop. This capability to select
alternate paths, referred to as “branching,” has broad application in testing and fault isolation. For
example, receipt of an incorrect character may be used to initiate a diagnostic subroutine, while the
correct character received simply repeats the test again.

Except for Functions 40 and 42, the JUMP functions must be preceded by Function 41 which
specifies the next step if a JUMP is executed. This may be any step in the test sequence, forward or
backwards.

Loops are subroutines that can be repeated a specified number of times until the test exits the loop
and advances.

NOTE

Step to which a jump moves are specified as an ADDRESS in
Hex. The Program Forms contain a built-in translation of Steps to
Hex Address. The eight-bit data specifies an address of up to 256
steps. See Appendix D. A NON JUMP continues to the next step.
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3.9.1

JUMP AND TEST GROUP UNCONDITIONAL JUMP TO STEP XY, FUNCTION 40

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 (XY) 40

DESCRIPTION:

Function 40 causes the test program to jump to any other designated step in the program memory.

There are 8 data bits which can directly address up to 256 steps which represents the maximum

program memory cell size. In order to reach any of the 256 steps, the data must be entered as a pure

BINARY number representing the step (and page) of the intended step next to be acted upon. (XY)

is, therefore, a BINARY number. Note that the steps in memory are designated 00 to 63. Therefore,

Step 64 is actually Page 01 Step 00.

Program sheets provide equivalent Address and Step columns.

Code charts are provided in Appendix “D" to convert any step and page to a binary value.

APPLICATIONS:

1. In a program cell of 128 or 256 steps, there may be numerous “self-contained’ tests. Use
Function 40 in Step 00 Page 0 to select the desired test to be run. When the START switch is
pressed (and released) the test will always begin at Step 00 Page 0, at which time the Function

40 will direct the test to begin at the specified step.

2. At the end of a series of diagnostic tests, use Function 40 to continue the test at any other step
in another test series.

3. In a long test sequence, use Function 40 to direct the test to begin at any of the steps internal
‘to the test sequence.

4, When using Interrupts, place a Function 40 at the program memory interrupt location
specified. .
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3.9.2 JUMP AND TEST GROUP PRESET THE JUMP TO STEP XY, FUNCTION 41
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 (XY) 41
DESCRIPTION:

3-42

Function 41 is used before a jump function to direct the test to the desired page and step of the test.
It is required in the test sequence to “preset’” the jump destination address, since most jump
functions must include in their DATA the condition requiring a jump or when to jump. Thus,
Function 41 provides the answer to the question of where to jump, which cannot be included in the
basic jump instruction.

It is good practice to use Function 41 immediately preceding the selected JUMP function.

Function 41 instruction is stored in a memory latch and executes immediately. Subsequent JUMP
functions will use the same instructions unless updated by a new Function 41.

The page and step are entered as binary data. Program Sheets contain equivalent Address and Step
columns. A code conversion chart is also supplied in Appendix D for converting the page and step to
binary.

APPLICATION:

There are 11 “Jump” instructions which will normally require Function 41 in the step that precedes
immediately.

34 JUMP and Record PE

39 JUMP = BCC Error

43 Jump until “L" Loops

44 Jump if = Character

45 Jump if # Character

46 Retest and Jump if = Character
47 Flags: Set and Jump

77 Jump = RS-232(V.24) ON

78 Jump = RS-232(V.24) OFF

88 JUMP if Counter > Data

94 Peripheral Controller; Jump on 8 1/0 leads
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393 JUMP AND TEST GROUP REPEAT TEST (LOOP) “L"” TIMES, FUNCTION 42
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 (01-99) 42
DESCRIPTION:

Function 42 enables the operator to program the number of times (01-99) a sequence of program
step(s) may be repeated or looped. Function 42 must precede the sequence to be repeated, Function
43 marks the end of the loop (and count the loops) while Function 41 directs the test to the
beginning of the loop if the required number of subtests or loops have not been completed.

The number of loops desired is entered as a BCD number and is held in a latch as a reference for
Function 43.

Function 42 must not be included in the sequence of program steps that are repeated, or the loop
counter will be preset each time the test repeats.

See Function 43, Application Note 4.

NOTE

1. Access to the L counter by other Functions is only
provided for a count up to 16, e.g., Function 51 Send A
Progression and Function 08 Record L uses the four lower
order bits of the counter vyielding a count of 0-15 or O-F in
Hex.

2. Loops cannot be nested (interlocked).

3. FLAGS (FUN 47) can be used as multiple short counters of
2,4,8.

EXAMPLE: (See Function 43 Applications).

ENTRY i

STEP | DATA| FUNCTION FUNCTION DESCR'PT'ON/COMMENTS i ::- L
0| © | 12| 42 | Preset LOOP Count (LONG) ! ©
T o1 70 Audibfe ON "AGAIN" ! E
212 | 50| 80 Delay 50 ms ! =
318 | o 71 Audible OFF i
tal 4 | 10| 81 DelLay 100 ms ! i
5|5 | 03| 7 Event Count ! s
616 | 01| 41 Preset : "AGATN" i

i 717 | 00| 43 Jump Until "L"

Q 8 nn nn HAIT
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394

JUMP AND TEST GROUP JUMP UNTIL “L"” LOOPS, FUNCTION 43

3-44

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N-1 0-3 (XY) 41
N ) 00 43

DESCRIPTION:

Function 43 is the /ast step in a sequence of steps to be repeated or looped. The Loop Count entered
by Function 42 is examined, and if the looping has not reached the count, the address next step will
be specified by the preceding Function 41. When the Loop Count is complete (equal to the preset
value from Function 42), the next step will be Step (N + 1) following Function 43.

Always precede Function 43 with Function 41.

NOTE

The L counter is also utilized by these functions:
08 Record Loop “L" Count

51  Send a Progression

APPLICATIONS:

1. A single character may be repeated up to 99 times by looping. This can be used to transmit a
selected block length for simulating text.

2. A subset of a program test may be repeated “L’’ times before indicating that the problem is
severe.

3. For polling, the loop is used to increment the address character (Function 51).
4.  The example shown for Function 42 contains a “long” alarm, followed by a “short” alarm, by

using Function 42 at different locations in a program to give a recognizable characteristic to the
audible alarm. :
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3.9.5

JUMP AND TEST GROUP JUMP IF = CHARACTER, FUNCTION 44

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N-1 0-3 (XY) 41
N (Character) a4

DESCRIPTION:

Function 44 compares the next character received with the character specified. If they match, the
test will jJump to the address (X,Y) specified by the preceding Function 41 and may be anywhere in
the Program Cell.

For a nonmatch, the next step will be the step immediately following Function 44.

NOTE

In Sync mode, the receiver will not recognize any characters until
after the receiver is in SYNC. If four (4) SYN characters are used,
the 44 will test the #3 SYN character when set for two SYN
characters.

APPLICATIONS:

Testing a response to determine ACK or NAK is a primary use for Function 44. When a transmission
from DTM-2 is NAK'd, the jump should repeat the same transmission.
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3.9.6 JUMP AND TEST GROUP JUMP IF #CHARACTER, FUNCTION 45

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N-1 0-3 (XY) 41
N _ (Character 45

DESCRIPTION:

Function 45 compares the next character received with a specified character. If they match, the next
step (N + 1) immediately following Function 45 is executed. If they do not match, the test will
immediately jump to the address defined (XY) by the preceding Function 41.

NOTE

In Sync mode, Function 45 will not operate until after the
receiver is in SYNC, since the receiver will not recognize any
characters until then. If four (4) SYN characters are used, the 45
will test the #3 SYN character when set for two SYN characters.

APPLICATIONS:

1. Testing a reSponée to determine ACK or NAK is a primary use for Function 45. When a
transmission from DTM-2 is not ACK’s, the jump should repeat the same transmission.
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3.9.7

JUMP AND TEST GROUP - RETEST AND JUMP IF = CHARACTER, FUNCTION 46

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N-1 0-3 (XY) 41
N (Character) 46

DESCRIPTION:

Function 46 immediately compares the /ast received character (still on the receiver parallel data bus)
with the Function 46 character.

For a match the test will continue at the address (XY) specified by the preceding Function 41,

A nonmatch, will continue the test at the Step N + 1 immediately following Function 46.

Function 46 can be repeated many times to retest one received character for many possibilities.

APPLICATION.S:

1. For any given protocol, there is an “‘anticipated’’ response that can be detected by using
Function 44 or 45. When the anticipated character is not received, then use Function 46 to test

for other potential characters. The jump permits taking the correct action corresponding to the
determination of what character was received.

2. Receive “filter” will direct the test to take appropriate action:

17  WAIT # SYNC

41 PRESET

46 RETEST AND JUMP = EOT = REPEAT POLL

41  PRESET

46 RETEST AND JUMP = ENG — REPLY WITH EOT OR MESSAGE
41  PRESET

46 RETEST AND JUMP = ACK — REPEAT POLL

41 PRESET

46 RETEST AND JUMP = NAK = REPEAT MESSAGE
36 LOG CURRENT CHARACTER

NOTE

Since this function is similar to the Library Functions, the same
limitations apply. That is,

9600 Bps — 138 characters
64 KBPS — 37 characters
250 KBPS —  8characters
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3.9.8

JUMP AND TEST GROUP FLAGS: SET AND JUMP, FUNCTION 47

3-48

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N-1* 03 (XY) 47

*Function 47 also includes jumps which
must be preceded by Function 41,
Preset Jump.
GENERAL DESCRIPTION:

Function 47 contains two types of flags': ’

° 8 “settable’” and resettable and testable flags

° 8 testable “fixed internal/signal flags’"

Function 47 provides the operator with the capability to automaticaily modify or update a test,
depending on the results in previous steps.

DESCRIPTION OF “SETTABLE FLAGS:"

The X Hex digit is used to select Flag O through Flag 7 using digits 0-7. All FLAGS are reset/cleared
to “0" by the START switch. :

Once selected, the Flag is set or tested as determined by the “Y"’ Hex digit:

0 Set Flag to 0 (Cleér or Reset)
1 Set Flag to 1
2 Jumpif=0

3 Jumpif=1
APPLICATION OF “SETTABLE FLAGS:"”

1.  The operator can update the settable flags in response to specified results as the test progresses.
These flags can also be tested by using the JUMP test to make appropriate decisions within the
test program. :

2. Flags can be used to construct a SOFTWARE COUNTER (e.g., to extend the capability of the
Loop Counter).

3.  Flags can be used to keep track of ACK1, ACKO and out of sequence responses.

4. An extended test program may be executed automatically by preceding each subtest with a
jump on Flag=1. Since the START switch sets all flags to “0", the program will run
continously through all steps. If the first step in the program is edited to set a flag to ‘1",
jumps will cause HALTS at each appropriate point in the program to aliow manual verification
and intervention. '
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3.9.8

JUMP AND TEST GROUP FLAGS: SET AND JUMP, Fi.JNCTIQN 47 (Cont'd)

DESCRIPTION OF “FIXED INTERNAL SIGNAL FLAGS:"”
The X Hex digit selects one of the eight fixed assigned signals:

MEMORY OVERFLOW (Results Memory) See Note 2
Parity Error
OVFL Counter (on front panel)

Timeout Function 84
Out of Sync
Frame Det (SDLC — ADCCP)

8

9

A

B END Counter (on front panel)
c

D

E

F BCC Error (SDLC — ADCCP)

The Y Hex digit selects the desired action:

"2 Jump if =0 (False)
3 Jump if = 1 (True)

The Signal name when true equals a ‘“1.” For example, a Parity Error is a 1" when there is a parity
error. Data 93 will Jump for a Parity Error and pass to the next step for No Error.

NOTES

1. The Internal Signal Flags are generated within the DTM-2 in
response to the operating parameters selected.

2.  After JUMP ON MEMORY OVERFLOW — WHEN THE
MEMORY HAS OVERFLOWED, FUNCTION 49 may be
used to ensure that the results memory is properly
initialized.

APPLICATIONS:

Refer to SDLC Receive for use of E and F above.
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3.9.9 JUMP AND TEST GROUP SELECT RESULTS MEMORY STEP, FUNCTION 48
LOAD-ENTER: )
STEP PAGE DATA FUNCTION
N 0-3 00-3F 48
DESCRIPTION:

3-50

The results memory contains 16 pages of 64 steps each, for a total of 1024 positions. To find a result
more easily, the operator may wish to specify the results memory location he wishes the results to be
recorded in. Function 48 is used to address the step desired within a preselected (existing) page
Function 49 addresses the page. These two functions precede the test step vielding the data to be
recorded into the results memory or transmitted from the results memory. Function 48 must be
preceded by Function 49.

The step is a binary number, 00 to 63 (Hex 00-3F). Refer to Appendix D.
NOTE
The results memory is a sequentially recording memory. When
one page is filled, the first step of the next page is used, and
so forth. Note also that new data writes over old data in the
results memory.

APPLICATIONS:

1. Assigning specific locations in the results memory into which specific data can be written
(recorded) by category.

2. When a certain category of data is in a specific location in memory already, the results memory
can be addressed to extract the specific data, e.g., for transmission using Functions 52, 53 and
54.
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3.9.10

JUMP AND TEST GROUP SELECT RESULTS MEMORY PAGE AND STEP 00, FUNCTION 49

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 (00-0F) 49

DESCRIPTION:

The Results Memory contains 16 pages of 64 steps (or 1024 total locations) to assist in writing
specifically into certain locations, the results memory may be addressed by PAGE using Function 49.

Note that the Selected Page automatically begins at Step 00.

The Page is selected by using the Y Hex digit with a Value of 0-F for Page 0-15.

Function 49 resets the MEM OVFL condition.

APPLICATIONS:

1. Refer to Function 48.

2. When recording an erroneous Block (i.e., with a BCC Error or a NAK response), the recording
preceded by Function 49 Page 00 so that all blocks start recording at the beginning of memory.

Therefore, good blocks will continually overwrite the preceding data.

When a BCC Error is detected (or a NAK), the logging process stops, leaving the last message in
Results Memory which is the one containing the Error.
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3.10 SEND DATA GROUP

The Send DATA Group includes the following functions:

50  Send Character

51~ Send a Progression

52 _ Send Results Mémory-SingIe Character

53  Send Results Memory, including Trap Character
54  Send Results Memory Until Trap Character

Associated transmit functions include:

59 Send BCC
60-67 Send Messages (FOX)

The Send Group provides a mechanism for sending:
a. Any specific character(s) (Function 50)
b.  An automatically incrementing character (Function 51)

c. Contents of the Results Memory, e.g., usually previously recorded on-line data (Functions 52,
53 and 54)

The step containing the character to be sent will complete at the 0% or leading transition of the first
bit of the designated character. This permits a series of other functions to be performed while the
character is being transmitted and then the next character is directed to be sent.

SYNC:

a. If DTM-2 is sending FILL characters (Function 57), the character to be sent will follow after
the end of the current fill character.

b. If the DTM-2 is sending IDLE Mark or Space, Function 55, and at each START, the character
will be initiated by the next clock at the RS-232(V.24) interface.

c.  After sending the “specified”” character, DTM-2 will revert to either IDLE MARK, IDLE
SPACE or FILL Characters.

When Parity is selected in the Data Format Zone or by Function 56, the correct or specified Parity is
calcualted and transmitted in lieu of the Parity entered on the bit switches as data or obtained from
results memory or the messages, i.e., the selection of Parity overrides the parity convention in the
source of the data.

Selection of the DATA FORMAT is important and affects the operation of the SEND functions. Data
Format includes:

SYNC — ASYNC — STOP BITS
INFO BITS
PARITY
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3.10 SEND DATA GROUP (Cont'd)

For example, where a message is selected that contains 8 info bits and 5 INFO BITS are selected, the
LOWER ORDER 5 BITS will be transmitted and the higher 3 bits ignored. Conversely, if 8 INFO
BITS are selected and a 5-bit message is selected, the high bits will be transmitted as contained in the
message ROM.

NOTES
1. ASYNC mode is NOT TO BE USED ABOVE 9.6 KBS.

2. During the transmission of Functions 50, 51, 52, 53, 54
and 60 through 67, the decimal points on the DATA
display will indicate TRANSMIT DATA.

3. Each character transmitted will produce a pulse at the
CHAR SYNC TX test point on the DTM-2 front panel. See
Table 2.2.

4. . Use Function 15, Wait to Complete XMT Character, after
the the last character of a sequence to establish the exact
end of the character. This allows the character to be
completely clear of the DTM-2 interface before, for
example, turning off the RTS lead or starting a time

function.
3.10.1 SEND DATA GROUP SEND CHARACTER, FUNCTION 50
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 (Character) 50
DESCRIPTION:

This function causes the character entered on the Bit Switches as Data to be transmitted.
In ASYNC the start and stop bits are automatically appended.
NOTE
The data is transmitted serially with Bit 1 first.
APPLICATIONS:
1. Control characters such as SOH, STX, EQT, etc., can be sent using Function 50.
2. Message and Address characters use Function 50.

3. In SYNC mode, the SYN characters are sent by using Function 50 or 57.
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3.10.2

SEND DATA GROUP SEND A PROGRESSION, FUNCTION 51

3-54

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 (XY) 51

DESCRIPTION:

Function 51 sends a character pattern that increments by one, up to 16, as the program recycles or
loops.

The character to be transmitted obtains the 4 lower order bits 1, 2, 3 and 4 (Hex “Y" digit) from the
internal Loop counter L (Hex O-F).

The higher order bits 5, 6, 7 and 8 (Hex X" digit) are entered with the bit switches. For most codes,
order bits select the alpha or numeric fields, thereby enabling a 16-character numeric sequence from
0,1,2...9:;<=>?or alpha sequence @ ABCDEFGHIJKLMNO.

The program must contian a Loop using Functions 41, 42 and 43 in order to generate the
incrementing action.

Function 42 may preset the loop counter to any value from 1 through 99; however, Function 51 will
simply recycle at a maximum count of 16 due to the limitation of having access to only 4 bits.

APPLICATIONS:

1. Multidrop CPU ports can poll several terminals. Using Function 51 allows the program in
DTM-2 to easily address up to 16 terminals in a Poll.

2. For EBCDIC, the Alpha Character poll sequence is limited to eleven (local terminal address plus
ten remote terminals). BISYNC protocol specifies address sequence of 40, C1, C2 and C3. “‘0"
specific 40 should be sent, using Function 50. The loop count function is then continued using
Function 51 to send C1, C2, etc. )

3.  Function 51 cannot be preset to start with the 7-digit at other than “‘0.”
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3.10.3

SEND DATA GROUP SEND SINGLE RM CHAR_ACTER. FUNCTION 52

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 (00) 52

DESCRIPTION:

Function 52 will send the contents of the active results memory (RM) location at that step in the
program. Normally Functions 48 and 49 will be used in prior steps to preselect a specific location in
Results Memory for transmission.

After Function 52 sends the Results Memory character, the Results Memory address will be advanced
one step automatically, therby permitting a series of Function 52 to send characters one by one from
a sequence of consecutive locations in Results Memory without intervening use of Functions 48 and
49,

NOTE

Code translate and Hex translate (Function 68) will operate in
conjunction with Function 52.

APPLICATIONS:

1. An undertermined address character or message number can be recorded at a specific location
in results memory and accessed by Functions 48 and 49, then transmitted with a DTM-2
response.

2. Data previously recorded into the Results Memory can be transmitted through the serial
RS-232 interface, or displayed on INTERVIEW.
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3.10.4

SEND DATA GROUP SEND RM INCL TRAP CHARACTER, FUNCTION 53

3-56

LOAD-ENTER:

STEP = PAGE DATA FUNCTION

N 0-3 (Character) 53

DESCRIPTION:

Function 53 permits sending a block of up to 1024 characters from the Results Memory.
Transmission begins at the current Results Memory location, at the time the test reaches the step
containing Function 53, or as preselected by Functions 48 and 49.

Transmission from Results Memory continues until a data character in the Results Memory matches
the character specified with Function 563. The match or trap character will also be sent.

After the trap character is sent, the Results Memory address will be automatically advanced one step.

APPLICATIONS:

1. Function 53 can be used to retransmit a previously recorded message.

2.  The “trap’ character that ends the message is usually EOT, ETX, or ETB. The BCC may then
be sent either from Results Memory as received using Function 52 or as calculated by DTM-2
using Function 59 or as an erroneous BCC using either Function 50 or Function 58 (invert-even

odd preselection).

3. Function 53 is useful for retransmitting, as a Block Echo, messages of unknown length (up to
1024 characters).
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3.10.5 SEND DATA GROUP SEND RM UNTIL TRAP FUNCTION, FUNCTION 54
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 00-99 54
DESCRIPTION:

Function 54 permits sending any number of characters, e.g., a block from the Results Memory.
Transmission begins at the current Results Memory location at the time the test reaches Function 54,
or as preselected by Functions 48 and 49.

Transmission from Results Memory continues until the function in the Results Memory step matches
the function in the Data associated with the Function 54.
. -\
. . . N
The data in results memory associated with the Trap Function wullgnot/be sent.
After the transmission ceases (the last character sent is the step prior to the step in Results Memory

containing the Trap Function), the Results Memory address step is automatically advanced to the
next step after the step containing the Trap Function.

The Trap Function is entered in BCD as DATA.

APPLICATIONS:

1. Function 54 can be used to retransmit a previously logged message.

2.  The message need not contain an ending control character by using the technique of RECORD
LATCH and wait for RLSD to drop Function 73 (DETECT OFF) and then record Function 07.

Transmission would use Function 54 to transmit from results memory until Function 07 is
detected. (The Function(s) recorded into Results Memory during Record Latch is undefined.)
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3.11 SEND MODES GROUP

55 Mode: ECHO/MARK/SPACE [CRC]
56 PARITY BIT MODE [MULTIPLE MESSAGE ENABLE]
57 LOAD FILL CHARACTER

Other Functions associated with the Send Mode are:

15  Wait End of XMT Character

35 Record Latch Mode

58 Start BCC

96 SDLC Mode Selection

97 Interrupts
DESCRIPTION:
The Send Modes Group functions are used in lieu of the front panel data format switches, and take
priority over these switches. These functions are useful in setting up stored tests in advance for an
operator unfamiliar with the data format of the line being tested. They also provide a means for

changing data format during a test at precise points in the test.

A subset of Function 55 permits controlled suspension of the CRC calculation on transmit and on
receive.

A subset of Function 56 permits consecutive messages to be used within one message function.
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3.11.1

SEND MODES GROUP MODE: ECHO/MARK/SPACE, FUNCTION 55

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 XY 55

DESCRIPTION:

Function 55 “DATA Y" preconditions the Serial transmitter to the selected MODE. The DATA
entered instructs the DTM-2 to operate in one of the four modes shown:

DATA Y
X0 NORMAL — Cancels any preceding Function 55 and returns the
transmitter to NORMAL.
X1 IDLE MARK — Immediately forces the output of DTM-2 of MARK.
X2 IDLE SPACE — Immediately forces the output of DTM-2 to SPACE.
X4 ECHO MODE — Latches the internal receive parallel data path to the
internal transmit parallel data path. Each character thereafter received
will be retransmitted “Echo’d” with a one-character delay. The data
will appear as the normal Receive data and may be analyzed with any
of the appropriate functions while the ECHO MODE is operative. In
SYNC mode, the receiver will not pass the first two (2) SYNC
characters to the transmitter.
APPLICATIONS:

1. IDLE MARK-IDLE SPACE can be used with selected time periods to generate pauses used in
some protocols for control purposes. The “Break’ key on a teleprinter is an example. The
pause introduced by DTM-2 can accurately test the system time detection logic.

2. ECHO can be used for loopback type test while maintaining the ability to perform diagnostics
such as BCC error at the Remote(DTM-2) end of the circuit.

NOTE

Function 55, DATA 01, 02, 03 cancels Function 57 (Fill).

The following additions have been added for
serial number series ‘F'" and above.

DESCRIPTION:

Function 55 “DATA X" permits special control of the CRC calculator for transparent text and other
similar applications.
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3.11.1  SEND MODES GROUP MODE: ECHO/MARK/SPACE, FUNCTION 55 (Cont'd)
DATA X
oy Continue CRC calculation (beginning with previous character) Enables

automatic SYNC stripping from CRC calculation on receive data.

1Y Suspend CRC calculation (beginning with previous character).
2Y Disable automatic SYNC stripping on receive data.
3Y Suspend CRC calculation. Disable automatic Sync stripping on receive
data.
NOTES:
1. 1Y applies to both transmit and receive modes. This allows

transmitting or receiving characters which are contained
within a data block that are excluded from the CRC
. calculation. Examples are buried SYNC characters and
transparent text in BISYNC. This Sub Function 1Y is oniy
applicable to CRC and does not apply to LRC suspension.

2.  Disable Receive Sync Delete Circuit. Normally, the DTM-l1
will “strip” buried sync characters out of the receive BCC
Calculation. For Transparent Bisync, however, it is
necessary to disable this circuit (e.g., for a data byte = HEX
32). This Sub Function 2Y only applicable to CRC and
does not apply to LRC stripping.
EXAMPLE 1
TRANSMIT
Transmit A Block Of Data With Buried Syncs.

STEP DATA FUNCTION

00 32 50 SEND SYNC

01 32 50 SEND SYNC

02 32 50 SEND SYNC

03 02 50 SEND STX

04 00 58 START CRC

05 c1 50 SEND A

06 c2 50 SEND B

07 c3 50 SEND c

08 32* 50 SENT SYNC

09 10 55 STOP CRC CALCULATOR

3-60



OM 842A 55
XMT

3.11.1 SEND MODES GROUP MODE: ECHO/MARK/SPACE, FUNCTION 55 (Cont'd)

STEP DATA FUNCTION

10 32* 50 SEND SYNC

11 C4 50 SEND D

12 00 55 RESTART CRC CALCULATOR
13 C5 50 SEND E

14 C6 50 SEND F

15 03 50 SEND ETX

16 00 59 SEND CRC

*SYNC characters not included in CRC.
EXAMPLE 2
RECEIVE

Below is a simplified Program Chart of a method of 1) Deleting the control characters within a
Transparent Bisync Block,2) Deleting TRANSPARENT SYNC sequences and the DLE characters
which precede Control Characters from the CRC Calculation. The example begins after it has been
determined that the block is a Transparent Text Block and The CRC Calculation has begun, (e.g., by
detecting DLE STX sequence). '

NOTE

RECEIVE TRANSPARENT (FOR CRC) calculation may also be
implemented using the Interrupt on DLE character and
assignment of the Function 90 (Sync) to either SYNC or DLE.

DESCRIPTION: DATA X

MULTIPLE MESSAGE ENABLE (associated with FUNCTION 60-67). Normally, the stored messages
start at the beginning of the message each time they are called by the program. Using this Function
and a special message prom, a group of short messages can be “nested’ within one message function.
Each time the message function is called, the next short message will be sent. When this function is
used, care must be taken not to use the other message functions 60-67 and disturb the message
counter except to call the next message in sequence from the same.

DATA X
oy Restores Normal Operation. So next FUNCTION 60-67 will start at
character one.
1Y Inhibits Normal Message Counter Reset when selecting FUNCTION 60-67.

NOTE

The first character transmitted in each message “‘sub-lock”’ will be
all mark (FF HEX).
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3.11.2 SEND MODES GROUP PARITY BIT MODE, FUNCTION 56

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 XY 56

DESCRIPTION: DATAY

The parity convention for the transmitter is controlled by using Function 56, which supersedes the
Front Panel DATA FORMAT switch selections. The following modes are selected by the DATA

entered:
DATA Y
00 NORMAL — Cancel prior Function 56 instructions and allows control
to revert to the Front Panel.
01 INVERT PARITY BIT — If the parity is selected on the front panel,
the parity will be inverted, e.g., if EVEN is selected, Function 566 Data
01 will cause ODD parity to be transmitted.
02 PARITY BIT MARK — The front panel parity selection is ignored and
‘ the parity bit is held MARK.
03 PARITY BIT SPACE — The front panel parity selection is ignored and
the parity bit is held SPACE.
NOTE
The parity bit is the highest order bit and is sent at the end of the
sequential pulse string comprising a character.
APPLICATIONS
1. Certain protocol treat the parity convention of control characters differently from data or test
characters. ‘
2. Inverting the parity bit permits injecting a single error or a group of parity errors for control
purposes.

3. _ Simulation of certain teleprinters requires holding the parity bit Mark.
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3.11.2

SEND MODES G-ROUP PARITY BIT MODE, FUNCTiON 56 (Cont'd)

The following additions have been added for
serial number series “‘F'" and above.

DESCRIPTION: DATA X

MULTIPLE MESSAGE ENABLE (associated with FUNCTION 60-67). Normally, the stored messages
start at the beginning of the message each time they are called by the program. Using this Function
and a special message prom, a group of short messages can be “nested’’ within one message function.
Each time the message function is called, the next short message will be sent. When this function is
used, care must be taken not to use the other message functions 60-67 and disturb the message
counter except to call the next message in sequence from the same.

DATA X
oy Restores Normal Operation. So next FUNCTION 60-67 will start at
character one.
1Y Inhibits Normal Message Counter Reset when selecting FUNCTION

60-67.

NOTE

The first character transmitted in each measure “‘sub-block” will
be all mark (FF HEX).
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3.11.3 SEND MODES GROUP LOAD FILL CHARACTER, FUNCTION 57

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 (Character) 57

DESCRIPTION:
Function 57 is applicable only in the SYNC mode of operation. In the SYNC mode, the transmitter
output must be defined as IDLE MARK,* IDLE SPACE or an idle pattern called the FILL
CHARACTER.
Function 57 loads this fill character into the transmitter. If a character is not designated to be sent
using Functions 50, 51, 52, 53, 54, 59 and 60 through 67, the output will automatically send the Fill
Character until the next character is designated, or until Function 55 is used to send IDLE MARK or
SPACE. ‘
Function 57 is cancelled by Function 55, Data 01, 02, 04.
*Operation of the START Switch places the transmitter output IDLE MARK.
NOTE

The parity specified by either the front panel or Function 56

takes priority, Thus, if odd parity were selected, a fill character

FF which is eight bits, all mark, would be transmitted with bit

eight as a space. If idle mark is desired, use Function 55.
APPLICATIONS:
1.  Send idle SYN characters with Function 57.
2. In SDLC, use Function 57 to send the Flag or 7E Sync character. -

3. Function 57 must be used ahead of Functions 15 and 59 in order to operate properly.

4, A fill character will always follow CRC.
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3.12 SEND BCC GROUP

58 Start BCC
59 Send BCC

BCC (Block Check Character) is a generic term that includes LRC (Longitudinal Redundancy
Character) and CRC (Cyclic Redundancy Character).

LRC is a single character and is usually associated with ASYNCHRONOUS systems and some ASCI|
code Synchronous systems.

CRC is a double character and is usually associated with SYNCHRONOUS systems particularly those
using EBCDIC code.

Functions 58 and 59 calculate and transmit either the correct BCC or force an invalid BCC.

All transmitted characters are included in the BCC calculation; therefore, SYNC characters should not
be inserted in a transmitted message as they will be deleted from the received LRC-CRC calculation.

Refer to Functions 38 and 39 in the RECEIVE BCC GROUP.

NOTE

The INTERSHAKE Il will not generate CRC while in the ASYNC
mode of operation.

The following additions have been added
for serial number series “F’" and above.

LRC

LRC is calculated on the INFO BITS selected. LRC is not calculated on the parity bit. BI-SYNC and
most other systems use the convention where the LRC character contains a parity bit of the same
sense as the parity used in the data.

NOTE

There are special cases where the data uses Parity, and the LRC
character calculates LRC for the parity bit. In this case, the LRC
character does not have to conform to the parity convention, and
may generate a parity error. The INTERSHAKE may be used for
LRC calculation in such a system by selecting the
PARITY: None, and including the Parity Bit in the INFO BITS
setting. Since LRC may generate a parity error, the counting of
Parity Errors is of little value in such a system.
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3.12 SEND BCC GROUP (Cont'd)

TYPICAL PROGRAM APPLICATION

To generate BCC the program must first start the BCC calculation after the STX (or other appropriate
Leader character) and send the BCC after the ETX (or other appropriate ending character).

EXAMPLE
Function

50 Send STX
58 Start BCC

Other diagnostics

50 Send ETX
59 Send BCC |
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3.12.1 SEND BCC GROUP "~ START BCC, FUNCTION 58
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 (XY) 58
DESCRIPTION:

Data (X) selects even/odd LRC or normal/invert CRC and entry of data (Y) selects LRC or one of
several CRC polynominals.

Function 58, start BCC, places the BCC calculator logic on the transmit data path, initializes the
calculator, and selects the proper mathematical calculation model. Selection of the proper DATA
entry is used to select the proper type of BCC calculation.

DATA X"

0  Normal calculation of CRC and EVEN LRC
1 Inverts data for CRC calculation and ODD LRC

DATA “Y”
0 EBCDIC/CRC-16 (x16 + x15 4+ x2 4 1
1 CRC-16 Reverse (X164 x4 4 x + 1]
2 1BM Special X164+ x15 4 x13 4 x7 + x%+ x2+ x + 1]
3 CRC-12 X2+ x1T+x3+x2+x+1] '
6 CCITT/SDLC-CRC X164+ x124 x5 4 9] ——
7 CCITT CRC Reverse X164+ x4+ x4+ 1)
8 LRC (6, 7, 8 level)

Function 58 requires 3 usec to complete and will not be observed on the Display.
APPLICATIONS:

1. Start BCC Function 58 must a‘lways be used just before the first character to be included in the
calculation, e.g., normally after STX.

2. Inverting CRC provides a useful way to generate a known error CRC to verify that the CRC
checker in the receiver device under test is properly working. In most systems, a NAK will be

received for an incorrect CRC or LRC.

3. Some terminals reject the Block if there is a BCC error; however, some terminals will display
the message anyhow and light an ERROR light.

4, SDLC sends inverted CRC. Data 16 is used.q
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3.12.2 SEND BCC GROUP SEND BCC, FUNCTION 59
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 00 59
DESCRIPTION:

3-68

Function 59 will send one character for LRC and two characters for CRC, as predetermined by
Function 58.

CRC:

Function 59 must be the next step after the last character to be included in the calculation, e.g.,
normally follows EOT, ETX, ETB.

When sending a CRC, some prior step must select a Fill Character (Function 57). The Fill Character
selected will be sent immediately following the second CRC character.

Function 59 step will complete at the trailing edge of the last bit of the BCC.

If Idle Mark is to follow the BCC either use (FF) as Fill Character or, use Function 65 next after
Function 59, Note that Fill Characters Function 57 must always be used at any step prior to
Function 59 for CRC to be sent. One Fill Character will be automatically sent after CRC.

LRC:

Function 59 Step will complete at the first bit of the LRC character (same timing as Function 50).
Function 15 is not required for LRC timing.

APPLICATIONS:
1. Generation of the correct BCC for any transmission.
2. Generate BCC for a batch of data being sent from results memory.

3.  Generate a BCC error to validate the receiving device’s BCC calculation.,
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3.13 SEND MESSAGE GROUP

The messages and associated functions are:

No. of Characters

Description Message Total Print Applications
Send ASCII Fox 74 72 TTY Model 33, 35, 37
" ASCH Msg 82 80 IBM 2260 CRT
" ASCI " 124 122 1BM 2260 Printer & TTY Wide Platen #38
" EBCDIC " 82 80 IBM 3270 CRT
" EBCDIC " 124 122 IBM 3270 Printer
" EBCD " 127 122 IBM 2740 Printer
" SELECTRIC " 127 122 2741 Printer
"« BAUDOT Fox 77 72 EARLIER TTY MODELS

BCD, Field Data and Reverse Codes are available on Special Order.
The contents of the messages are shown in the Appendix H.

Fixed messages may be transmitted one or more times with a single command. Eight fixed messages
are stored in read-only memory. These messages may be altered by special factory order.

A few applications of the fixed messages are:
1. Fill a line on a printer or CRT.
2. Duplicate the block length encountered in the system under test.

3. Generate many character fonts (bit combinations) to validate the printer/CRT display
genreator.

4.  Highlight an erroneous character by visual identification of a known, readable text.

Message may contain up to 127 characters and be repeated up to 99 times by a single step instruction.
Loops and repeated steps can be used to build virtually any controlled block length from a few
characters to over 300 X 108 characters. (127 characters per step X251 steps X 99
loops = 312,426,477 characters.)

NOTE

Using a CRC 16, the maximum block length should not exceed 8000 characters
(8 bits each). For CRC 12, the maximum block length should not exceed 680 characters
(6 bits).
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3.13.1 SEND MESSAGE SEND MESSAGE, FUNCTIONS 60-67

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3  (00-99) 6X

DESCRIPTION:

Functions 60 through 67 select a specific message containing up to 127 characters. The message may
be repeated up to 99 times without the use of the loop functions. The message may be part of a larger
sequence of steps that may all be contained in a loop.

The appropriate function selected will be displayed while the message is being transmitted. The step
completes as the last character is beginning to be transmitted. (Refer to SEND CHARACTER
GROUP for timing.)

APPLICATIONS:

1. Generate a full line of text for display terminals.

2. Simulate the specific system block length so the BCC error rate achieved under test conditions
matches that experienced with the system.

3.  Allows the operator to recognize that the message is a test message and not normal traffic.

NOTES

1. 'The DATA display decimal points will be ON while
Function 6X is sending.

2. Data transmitted will be displayed by INTERVIEW.
3. If Functions 60-67 is interrupted, a FUN 98 (01) return to

interrupt step will RESTART the message. It will not
continue from the interrupted character.
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3.14 CODE TRANSLATE

68 Code Translate Mode

Code Translate permits transmitting the contents of the results memory in a different code. For
example, the contents of results memory can be translated from ASCII to Hex. A single 8-bit byte or
character in the results memory is transmitted as three characters (two HEX + one Space), as shown

below:

Character . . . . . . . i i i i e e e e e e e e e e e e e A

BITS . . . e 01000001

HEX o e e e e e e e e e e e e 41

Transmitted . . . ... ... .. ..... 4+1°SPACE (ASCII characters)
NOTE

Function 68 operates only with and precedes either Functions 52
or 53.
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3.14.1

CODE TRANSLATE GROUP CODE TRANSLATE MODE, FUNCTION 68
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LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 (XY) 68

DESCRIPTION:

“Function 68 permits transmitting the contents of the Results Memory in different codes. The X and

Y digits select the code translate criteria.
(X) Digit

0 This digit disables Function 68 so that no translation occurs. The Y digit is ignored.
Listing below is invalid for Y digit.

1 HEX ASCII — Translates contents of the Results Memory to HEX ASCIl. The Y
. digit in this instance must be “0.”

2 CODE — Enables the Y digit to select the translation desired.

3 HEX ASCIl AND CODE — Permits the HEX ASCII to be further converted via the
Y digit selection for HEX in EBCDIC (Y = 2), EBCD (Y =5), SELECTRIC (Y = 7).

(Y) Digit
0 Translate EBCDIC to ASCII
2 Translate ASCII to EBCDIC
4 Translate EBCD to ASCII
5 Translate ASCII to EBCD
6 Translate SELECTRIC to ASCII
7 Translate ASCII to SELECTRIC

Note the EBCD and selectric contain SH/FT characters. The Conversion process will translate the
SHIFT characters into ASCIl. When converting from ASCII to the shift codes, the ASCII MUST
contain the appropriate extra shift characters, otherwise the shifts will NOT occur.

REFER TO the Appendix | for the exact translation tables.

APPLICATIONS:

1. A transmission (from a terminal) including all control characters may be logged into results
memory and later retransmitted in HEX. This message from results memory could contain the
proper header and other protocol. The results memory data would be displayed on the terminal

as HEX, including all the control characters CRC, etc. Refer to Functions 52 and 53.

2. Collection of data into results for one code can be retransmitted to another code-oriented
terminal/system.
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3.15 RS-232(V.24) CONTROLS AND DECISION GROUP

70 Turn ON Leads
7 Turn OFF Leads
72 Detect Lead ON
73 Detect Lead OFF
74 Interrupt If Lead = ON
75 Interrupt If Lead = OFF
76 Cancel Interrupt 74, 75
*77 Jump If Lead ON
*78 Jump If Lead OFF

*Functions 77 and 78 must be immediately preceded by Function 41.

The RS-232(V.24) interface plays an extremely important part in all data communication systems.
Not only is the sequence of operation of the leads important, but the timing relationship is critical,
especially in half duplex systems. The 7X group permits complete access to these leads for control
diagnostic purposes.

In order to facilitate the programming operation, six of the bits in Data Character have been assigned
to a specific RS-232(V.24) lead. These are:

DATA (BITS) 8 7 6 5 4 3 2 1
RTS CTS DSR RLSD DTR RI - -
STAND-ALONE CODE (80) (40) (20) (10) (08) (04) (See Below)

Bit 2:

For Functions 70 and 71, Bit 2, controls the front panel test point output CONTROL OUT (7X).
This can then be patched to any RS-232(V.24) interface circuit test point.

For Functions 72 through 78, the DTM-2 will detect the input to DETECT IN (7X). Thus, it is
possible to patch from any RS-232(V.24) lead into DETECT IN (7X) and sense the status of that
lead. CONTROL OUT (7X) and DETECT (7X) are also available at the AUX 1/0 connector as
TTL-level signals. '

Bit 1:

For Functions 70 and 71, Bit 1, is assigned to control an audible alarm. The frequency of the alarm is
2 kHz £0.01% (square wave). The alarm uses the DTM-2 speaker and is sounded at a preset fixed
volume. The speaker may also be used at the same time to listen to data. To utilize the alarm, no
patching is required.

For Functions 72 through 78, Bit 1 causes the DTM-2 to sense a TTL input on Pin 83 of the
AUXILIARY CONNECTOR. A logic “0" is equal to ON. This may be used to sense the status of
auxiliary devices, such as the INTERVIEW CRT option 18 (Screen Full is used as an Interrupt signal).

NOTE

Refer to Fig 1-9 for a simplified schematic of the RS-232
INTERFACE SIGNAL FLOW.
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TURN ON LEADS, FUNCTION 70
3.15.1 RS-232(V.24) CONTROLS AND DECISION GROUP TURN OFF LEADS, FUNCTION 71
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 (One or More)* 70/71
*Refer to Paragraph 3.15 for the bit assignments.
DESCRIPTION:

3-74

Function 70 permits the program to turn ON one or more of the RS-232(V.24) leads. Function 71
permits the program to turn OFF one or more leads.

The RS-232(V.24) leads can be controlled ONLY under the following conditions:

1. ON-LINE MONITOR MODE: The CONTROL EIA toggle switch in the TEST ZONE must be
ON.

2.  OFF-LINE TEST MODE: Only the output leads can be controlled unless the CONTROL EIA
toggle switch in the TEST ZONE is ON.

3.  In addition to the above, the respective toggle switches in the CONTROL EIA ZONE must be
in the OFF (7X) position for Functions 70 and 71 to operate.

QOperation of the instruction is completed in 3usec.

The START Switch initializes all outputs to OFF (for toggles in the OFF (7X) position).
APPLICATIONS:

1. Exercising modem control leads, e.g., RTS when the DTM-2 simulates a terminal or CPU port.
2. Providing an audible alarm upon an error/or complete condition in a test.

3. Operating the test point operation will turn on or control an external device such as a chart

recorder or oscilloscope, requiring a *12-Volt signal. TTL signals are available through the
Auxiliary 1/0 Connector, using Function 94.
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DETECT LEAD ON, FUNCTION 72

3.15.2 RS-232(V.24) CONTROLS AND DECISION GROUP DETECT LEAD OFF, FUNCTION 73
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3  (First of Any)* 72/73

*Refer to Paragraph 3.15 for other bit assignments.
DESCRIPTION:
The step containing Functions 72 or 73 will test one or more specified RS-232(V.24) leads. The
program will stop at Function 72 or 73 and wait until any one of the leads specified is detected. The
step will then complete. If the lead is already in the proper condition, the step will complete in
3 usec.
The leads are specified by the bit switches as described in Paragraph 3.15.

Bit 2 is connected to the DETECT IN (7X) on the panel. ON responds to (+) positive voltage.

Bit 1 is connected to an input (TTL) on Pin 83 of the Aux interface connector.

APPLICATIONS:
1. Timing criteria can either start or terminate in response to a control lead, e.g., RTS-CTS delay.
2. Data timing is also related to control leads such as measuring the time from the end of the last

character to RTS OFF (to ensure sufficient PAD time for the Modem to stablize).
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|N T ' INTERRUPT LEAD ON, FUNCTION 74
v INTERRUPT LEAD OFF, FUNCTION 75
3.15.3 RS-232(V.24) CONTROLS AND DECISION GROUP CANCEL INTERRUPT, FUNCTION 76
LOAD-ENTER:
STEP  PAGE DATA FUNCTION

N 0-3 (ONE LEAD)* 74,75, 76

*Bit 2 and Bit 1 are treated as described in Functions 72 and 73.
Refer to Paragraph 3.15 for bit assignments.

DESCRIPTION:

Functions 74 and 75 allow any one of the RS-232(V.24) leads specified to be constantly monitored
for an illegal condition. When the condition is detected, an INTERRUPT will occur that causes the
program to enter into a specific diagnostic sequence. Only one lead should be tested for Functions 74
and 75. These Functions remain active during the entire test unless cancelled.

Function 76 canceis INTERRUPT Functions 74 and 75.

See INTERRUPTS, FUNCTION 97.

APPLICATIONS:

1. Detection of Carrier Dropouts.

2. Tracking “hits” of short duration on any control lead > 10 usec.

NOTES

1. When the selected lead turns ON (Function 74), the next
Function executed will be at STEP 59 of the last page.

2. When the selected lead turns off (Function 75), the next
Function executed will be at STEP 60 of the last page.
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JUMP IF LEAD = ON, FUNCTION 77

3.15.4 RS-232(V.24) CONTROLS AND DECISION GROUP JUMP IF LEAD = OFF, FUNCTION 78
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N-1 0-3 (XY) 41
N 0-3 (ONE LEAD)” 77,78

*See Paragraph 3.15 for bit assignments.
DESCRIPTION:
Functions 77 and 78 test the state of any one of RS-232(V.24) leads specified by the operator.
Function 77 will cause the test to jump to a step designated by the preceding Function 41 if the lead
is ON. Function 78 causes the test to jump if the lead is OFF. Only one lead should be tested for each

Function 77 or Function 78. If the test condition is not met, the test advances to the next step.

Note that provision is made to test a lead for either ON or OFF. This provides greater versatility in
program test development.

The step executes in 3 usec.

Refer to the general section on JUMP & TEST GROUP 4X (Paragraph 3.9).

APPLICATIONS:

1. Decisions in the test program can be used to select the most appropriate next test sequence.

2. By combining Function 77 or Function 78 with a time delay measurement, a test may be set up

to either jump if the lead is in the correct position within the specified time or continue
recording the elapsed time if it is not.

3. A program may contain two tests, and during operations, will select either test depending upon
the status of a control switch. For example, when the Rl control is patched to the DETECT
Test Point.
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3.16 TIMER GROUP

80
81
82
83
84

Generate Time Delay 01-99 Milliseconds
Generate Time Delay 0.01-0.99 Second
Generate Time Delay 0.1-9.9 Seconds

Generate Bit Period Delay  0.1-99 Bit Periods
Enter Time Out for Interrupt or Jump (Function 47-C3)

Each of the Timer Functions causes the program sequence to Halt for the specified duration of time.
The Function number will be displayed for the duration specified.

Accuracy of the time delays is £0.01% * 3 usec.

The Bit Period delay is clocked from the same signal that appears at the RS-232(V.24) interface
generated by the transmitter. ' :

The time delays are valuable to generate preset time thresholds by using the Jumps without the

counter.

Function 88 permits using the time to generate preset thresholds.
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3.16.1 TIMER GROUP GENERATE TIME DELAY, FUNCTIONS 80, 81, 82
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 00-99  80/81/82
DESCRIPTION:

Define the time delay using the bit switches in a two-digit BCD format. The program will wait the
specified delay before proceeding to the next step. The three functions provide a range of time from
1 msec to 9.9 seconds, as shown below:

80 01-99 Milliseconds
81 0.01-0.99 Second
82 0.1-9.9 Seconds

The specified time interval is selected by the operator, keeping in mind the location of the decimal
for each of the three functions. For example, a BCD 20 would provide a time delay as shown below:

80 20 Milliseconds
81 0.2 Second
82 2.0 Seconds

APPLICATIONS:

1.  The most common use of the time delay function is when simulating the modem turn-around
time. After detecting RTS ON from the terminal the delay times out followed by CTS being
returned to the terminal. When this type delay is introduced toward the CPU, a performange
measurement can be made easily to determine the CPU error detection and error recovery
software routine, when a delayed or no answer occurs from the modem interface.

2. Many time delays occur in any protocol énd their introduction into a simulation vastly
improves the authenticity of the test results achieved. A common delay often overlooked is the
time after the last transmit character until the RTS is turned OFF.

3.  Time delay can be used for the audible ON-Time for alarm “‘beeps.”

4.  Polling frequency can be adjusted by using an IDLE Delay time between pollis.
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3.16.2 TIMER GROUP GENERATE BIT PERIODS DELAY, FUNCTION 83
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N =~ 03 00-99 83
DESCRIPTION:
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At higher data rates, timing is more correctly related to data bit periods rather than absolute units of
time. Function 83 is provided to generate bit delays based on transmit clock for counts up to 99 bits
of delay. The bit is counted at the 50% or midpoint of the bit (when the clock pulse on synchronous
circuits would sample the Bit). Function 83 may be used for “OFF LINE” tests “TERM” or
“MODEM;"” Function 83 is inoperative for “ON-LINE" test modes “TD/RD,” “TD" and “RD."”

APPLICATION:

In most BI-SYNC systems the multidrop poll is terminated by an EOT character followed by
“several”’ (3-6) mark bits followed by the next SYN character for addressing the first terminal on the
network. This idle PAD is NOT a full (FF) 8-bit mark period and causes problems to some non-IBM
terminals and Software. DTM-2 can therefore simulate the variable bit delay between EQT and the
next poll.

NOTE

Operation of Function 83 requires transmit clock from DTM-2
(Int Timing) or from modem or term in EXT. Test “TERM"
requires clock on Pin 24; test modem requires clock on Pin 15.

Send data group completes the step at the first bit of the last
character; therefore, if bit delays are being added following a send
character, the first bits of the delay will occur while the character
is being transmitted, i.e. for 8 info bit character 7 bit delay will
not appear as delay between characters.
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3.16.3

TIMER GROUP ENTER TIMEOUT, FUNCTION 84

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 01-99 84

DESCRIPTION:

Function 84 starts a timer for a selected duration of 0.1 to 9.9 seconds as selected by the data.

The timer continues to run even when the DTM-2 is proceeding through other test program functions.
Function 84 completes in 3 usec.

Function 97 data OC must be used with Function 84 to cause an Interrupt to the program, when the
specified time has elapsed. Function 47, Data C2 or C3 may be used to test the timer for elapsed time
and set the appropriate flag.

APPLICATION:

1. For a polling and response test, where the polling continues for a specified time (even if NO
response is received) use Function 84 to preset the time criteria.

2. Bi-Sync protocols often time-out after 3 seconds when a polled terminal fails to respond.

3. Function 84 must be executed as the step prior to Function 97 to ensure proper initialization

of the timer.
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3.177 COUNTER GROUP

85 Advance Base Count

86 Measure RTS-CTS Delay

87 Counter Control for reset, duration, or Events
*88 Jump if Counter is greater than data

89 Record: Counter

*Function 88 must be preceded immediately by Function 41.
Additional Functions utilizing the counter are:

47 Data (A.Y) Jump on Overflow

47 Data (B.Y) Jump on End

97 Data (O A) Interrupt on Overflow
97 Data (O B) Interrupt on End

The front panel.of the DTM-2 contains a versatile counter that can be controlled by the test program
using Functions 85 through 89.

In using these functions, the panel switches in the Counter Zone must be manually positioned to

select the proper operational criteria.

Note that Function 87 data (00) or (01) will cause the counter to reset regardless of the position of
the counter selector switch.

Program access to the counter is restricted to the two HIGH ORDER DIGITS for Jump comparison
and Recording. Numbers 1 and 8 are the high-order digits for a reading of 182. '

The Loop Functions 42, 43 can be used to multiply or divide the counter reading. The Counter will
continue to Count after the OVFL light comes on. This permits higher resolution measurements by
“throwing away the high order digits.”

Precision of the Counter time base for duration and frequency is £ 0.01% (typically £0.001%).

The Counter is reset by the START Switch as well as Function 87 and the counter reset switch.

It is wise to avoid using the counter in more than one mode in a single test until the operator is

familiar with its characteristics. There is only one display; however, the Counter can be recorded into
Results Memory to provide up to 1,024 stored counts. '
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3.171

COUNTER GROUP MEASURE RTS-CTS DELAY, FUNCTION 86

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 00 86

DESCRIPTION:
Function 86 is a single function that automatically measures the time between RTS ON and CTS ON.

Function 86 is to be used in the MONITOR mode. TD/RD only, since the function monitors both
RTS and CTS.

The front panel Counter Switches must be positioned to DURATION RTS-CTS (8X) and the
appropriate time period range selected. Range of the counter may be selected from a maximum
resolution of 10 usec to a maximum count of 999 seconds.

NOTES
1. CTS must be OFF when RTS turns ON to start the
measurement.
2. The same measurement may also be achieved using this

longer sequence:

72 Detect ON RTS
87 Start Timer

72 Dectect ON CTS
87 Stop Timer

APPLICATION:

Precise measurement of RTS-CTS delay with a single function.
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3.17.2 COUNTER GROUP COUNTER CONTROL, FUNCTION 87
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 00,01,02,03 87
DESCRIPTION:

3-84

Function 87 controls the Counter for measurement duration and event counts. Selection of the
measurement is accomplished by placing the counter Zone panel switch in the DURATION (8X)
position or event count position and using the DATA bits to select the appropriate action, either
RESET, STOP or ADVANCE.

DATA 00 RESET — Resets the Counter to zero, for any mode selected. This is useful when the
counter is panel selected to measure any other signal such as Frequency, BCC in 10X Error rate when
an END or OVFL signal from the counter occurs.

DATA 01 — RESET TO 0 AND START (Timer Duration Measurement) — Resets counter and starts
the accumulation of time duration at a rate selected by the Counter Zone Switch in milliseconds,
seconds, etc.

DATA 02 — STOP TIMER — Stops the duration measurement initiated by data 01. The Counter
reading will be maintained until it is reset.

DATA 03 — ADVANCE COUNTER BY ONE EVENT — Each occurence of the Function will add -
one count when the Counter Zone Switch is in the EVENTS (8X) or EVENTS X 10X positions.

NOTE

The reset operation clamps the counter circuit for 10 usec
thereby limiting its resolution to 10 usec.

APPLICATIONS:
1. Reset is useful to reinitialize the count for each error rate test.
2.  Duration is useful for determining actual delay times on operational circuits.

3. Event Counts can be used to display the number of loops through which the test has
progressed.

4. Event Count is useful to count the number of characters received or transmitted by manually
setting the counter dial to the COUNTER TEST POINT — EVENTS COUNT position and
manually patching the TX or TX Sync test points to the COUNTER + IN test point.

5. Duration is useful to determine actual service time or Queue to each terminal.
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3.17.3 COUNTER GROUP JUMP IF COUNTER IS GREATER THAN DATA, FUNCTION 88

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N-1 0-3 XY 41
N 00-99 88

DESCRIPTION:

Function 88 permits comparison of a selected two-digit data number with the TWO HIGH ORDER
DIGITS of the counter. Function 88 tests the counter and if the counter digits are numerically
greater than the data digits, the program will jump and continue at the step preset by the preceding
Function 41. Function 88 is totoally independent of the type of measurement being performed. It
may be Time, Events, or Errors being counted.

NOTES:

1. . Function 88 must be immediately preceded by Function
41.

2. The Low-Order digit of the counter is disregarded (not
recorded).

3. Where desired, Function 47 can be used to test either the
OVFL or END indicators.

APPLICATIONS:

1. Thresholds for RTS-CTS delay that can cause excessive delays may be detected and recorded
into results memory.

2. Thresholds can be set for excessive block or character error rates and the actual number
encountered, recorded into resuits memory.
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3.17.4 COUNTER GROUP RECORD COUNTER, FUNCTION 89

LOAD-ENTER:

STEP PAGE DATA FUNCTION

N 0-3 00 89

PLAY:

STEP PAGE DATA FUNCTION

y4 0-F XY 89

DESCRIPTION:

Function 89 will cause the two HIGH ORDER DIGITS (first two digits), on the counter to be
recorded into results memory.

APPLICATIONS:

1.  Acquisition of on-line performance characteristics such as actual block error rate. By using
Function 88 to test for a preset criteria, only the excessive Error rate is recorded.

2. Counter obtained data may be stored in results memory as an on-line source of system

performance, which may then be transmitted from the results memory to a central site for
reduction purposes.
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3.18 AUTO PANEL GROUP

90
91
92
93

ENTER SYN CHAR

A(SYNC), INFO BITS, PARITY

BIT RATE

TEST MODE, EIA/MIL, EXT CLOCK, CONTROL EIA

Other Functions which relate to the operation of the Front Panel Controls are:

00
07
35
56
7X

HALT

Record Bit Switch

Record Latch Mode (Mon Sigs Out)
Parity Bit Mode

All 70 Series Functions

The Auto Panel Functions permit the test Program to control the DTM-2. The capability of
automatically programming the controls eliminates setup errors and permits simplified operation by

untrained operators.

Controls are restored to manual operation by operating the START Switch or when the RUN LED is

OFF.

Once Functions 90, 91, 92 and 93 are used in a test, control may not be restored to the panel
switches during the program. ’
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3.18.1 AUTO PANEL GROUP ENTER SYN CHARACTER, FUNCTION 90
LOAD-ENTER:
STEP PAGE DATA FUNCTION
N 0-3 (Character) 20
DESCRIPTION:
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