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OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary
is for both operating and servicing personnel. Specific
warnings and cautions will be found throughout the
manual where they apply, but may not appear in this
summary.

Terms in This Manual

CAUTION statements identify conditions or practices that
couldresultindamage tothe equipment or other property.

WARNING staiements identify conditions or practices
that could resuit in personal injury or loss of life.

Terms As Marked on Equipment

CAUTION indicates a personal injury hazard not im-
mediately accessibie as one reads the marking, or a
hazard to properiy including the equipment itself.

DANGER indicates a personal injury hazard immediately
accessible as one reads the marking.

Symbois In This Manual

YA

This symbol indicates where applicabie
cautionary or other information is to be
found.

Symbols As Marked on Equipment
<4 DANGER — High voltage.
@ Protective ground (earth) terminal.

A ATTENTION — refer to manual.

Power Source

This product is intended to operate from a power source
that will not apply more than 250 volts rms between the
supply conductors or between either supply conductor
and ground. A protective ground connection by way of the
grounding conductor in the power cord is essential for
safe operation.

Grounding ihe Product

This product is grounded through the grounding conduc-
tor of the power cord. To avoid electrical shock, plug the
power cord into a properly wired receptacle before
connecting to the product input or output terminais. A
protective ground connection by way of the grounding
conductor in the power cord is essential for safe opera-
tion,

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all
accessible conductive parts {including knobs and con-
trols that may appear to be insulating) can render an
electric shock.

Use the Proper Power Cord

Use only the power cord and connector specified for your
product.

Use oniy a power cord that is in good condition.

For detailed information on power cords and connectors,
see maintenance section.

Refer cord and connector changes to gualified service
personnei.

Use the Proper Fuse

To avoid fire hazard, use only the fuse of correct type,
voitage rating and current rating as specified in the parts
list for your product.

Refer fuse replacement to qualified service personnel.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an
explosive atmosphere unless it has been specifically
certified for such gperation.

Do Not Remove Covers or Panels

To avold personal injury, do not remove the product
covers or panels, Do not operate the product without the
covers and panels properly instailled,
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Section 1—834 Operalors

GENERAL INFORMATION

INTRODUCTION

Description

The 834 Data Communications Tester is a portable
instrument for monitoring, analyzing, testing., and
troubleshooting data communications interfaces that
conform to EIA Standard RS-232 or C.CIT.T. V.24, An
optional accessory allows testing of 20- and 80-milliamp
currant loop interfaces.

The 834 can operate as:
® A serial data transmission monitor.

& A Data Communications Equipment {DCE, modem}
simuiator for testing terminats off-line.

& A Data Terminal Equipment (DTE) simulator for
testing DCE.

® A Bit and Block Error Rate Tester (BERT).

The 834 offers 16 baud rate settings ranging from 50 to
19200, buffer storage capacity of 2699 characters, a 16-
character alphanumeric display, and a user-oriented
keyboard. Users can configure and execute multi-step tests
and view the resulits in seconds.

An Interface Access Panel on the front panet of the 834
allows the user to reconfigure interface kines and access.

Piug-in, external ROM Packs are available for the 834.
Each ROM pack customizes and expands operation of the
834 for specific uses. Each ROM Pack wili have atleastone
socket suitable for insertion of a user-defined ROM.

The 834 coniains seif-test routines to verify proper
operation. Diagnostic tests are available in a ROM Pack
to provide service technicians with & means 1o rapsdily
troubleshoot and repair the instrument,

The 834 front panel cover and bottom compartment provide
storage.for all standard accessories.

User ROM Packs

Plug-in, external ROM Packs are avaitable for the 834.
Each Rom Pack expands operation of the 834 for specific
uses {Asynchronous Systems, Bisynchronous Systems,
Link Testing, etc.). Each ROM Pack has at least one socket
available for insertion of a user-defined ROM.

ROM Packs provide the 834 with expanded capabilities and
“canned” routines. These routings free the user from
repeatedly entering frequently used routines via the
keyboard. Users can customize an 834 {o virtually any test

REV A DEC 1880

situation by encoding a ROM with their own routines and
inserting the ROM in the socket provided.

Refer to the documentation provided with each ROM Pack
for specific details. Section 3 of this manual contains
information on manual ROM coding.

Modes of Operation
The 834 has five modes of operation:

Monitor

DCE Simulator
DTE Simuiator
BERT

Self-Test

Serial Data Transmission Monitor

When connected as shown in Figure 1-1, the 834 monitors
and records the activity of an interface without interfering
with the interface. Acguired data can be selectively
recalled and dispiayed on the aiphanumeric readout aicng
with the corresponding control fine status indicators.

Modem {DCE) Simulator

When connected as in Figure 1-2, the 834 performs as a
DCE or modem simulator for testing a DTE. Messages can
be sent to the DTE and received messages can be examined
for trigger events which can cause further action by the
834. How the 834 responds to the received data is
determined by a program entered from the keyboard.

Terminal (DTE} Simulator

When connected as shown in Figure 1-3, the 834
performs as a DTE simulator. Operation is similar to the
BCE Simulate mode described above,

BERT

When connected as shown in Figure 1-3, the 834 can
perform Bit and Block Error Rate Tests {BERT) for testing
data communications links, The 834 uses the 511 bit
C.C.LTT. standard pseudo-random pattern.

Seif-Test

The user can achieve a high level of confidence in the
834's operation by using the routines selected in the
Self-Test menu. Dispiays generated indicate successful
or unsuccessful completion of the tests.

11
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RS-232 T CABLE ASSEMBLY

3400-2
Figure 1-1. The 834 Connected for Use in Monitor Mode.
3400-3
Figure 1-2. The 834 Connected for Use in DCE Simulate Mode.
AS-232 T CABLE ASSEMBLY
3400-4

Figure 1-3. The 834 Connected for Use in DTE Simulate Mode. b
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Section 2—834 Cperators

SPECIFICATION

iINTRODUCTION Calibration and Performance Verification (see Service
Information of 834 Instruction Manual) at an ambient
temperature between +20 and +30 degrees Centigrate (+68

Tables 2-1 through 2-4 list the electrical, environmental to +86 degrees Fahrenheit}; (2) the instrument is operating
and physical characteristics of the instrument. The elec- in an ambient temperature between 0 and +50 degrees
trical characteristics are valid under these conditions: Centigrade (+32 to +122 degrees Fahrenheit) and (3} the
{1) the instrument has been adjusted as described in instrument has warmed up for at least five minutes.

Table 2-1

FUNCTIONAL SPECIFICATIONS

Performance Supplemental
Characteristic Regquirement Information
Data Transfer Rates 5@G, 75, 110, 134.5, 150, 200, 300

800, 1200, 1800, 2400, 3600, 4800,
7200, 2600 and 19200* bits/second.

Accuracy (internal crystal control}

SYNCHRONOUS & HDLC setups Within 0.02%.
ASYNCHRONQOUS setup Within 0.1%,
Code ASCI, EBCDIC, HEX, and other user- The user-defined code must use
defined codes specified in User ROM the same character font.
{optional).
Communications Mode Half- or fulf-duplex.
RTS/CTS Delay (half-duplex Programmable from 0 to 9999 milli-
mode only) seconds. Power-up defauit is 200 ms.
Accuracy +6, -15 ms.

ASYNCHRONOUS SETUP

Bits/Character 56,7 8 or 9. includes parity bit, if parity is active.

Parity None, odd, even, parity bit always
mark, parity bit always space.

Stop Bits 1,15, 2.

End of Frame One programmable character {any bit Includes parity bit, if
combination). parity is active

Timing Normal asynchronous, or isochronous

{uses 1X ciock from R5-232 interface}.

REV OCT 1982 2-1
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Table 2-1 (Cont.)

FUNCTIONAL SPECIFICATIONS

Characteristic

Performance
Requirement

Supplemental
Information

SYNCHRONOUS SET-UP

Bits/Character

b, 6 7 or8.

Parity

None, odd, even, parity bit always
mark, parity bit always space,

Biock Check Code

CRC-16 or LRC.

Synchronizing Character
{SYN)

& Bits/Char

Programmable to require any 1 or 2
characters {if 2, they may be different}.
Power-up default is 2 EBCDIC SYN
characters [hex 32).

7. 6, 5 Bits/Char

2 SYN characters must be programmed.
The 834 will search for an 8-bit SYN
pattern made up of the last 8 bits

of this 2-character sequence.

End of Frame

One programmabte character {any
bit combination).

Idie Line

4 All mark, all space, or SYN characters.
8 All mark, all space, or SYN characters.

g All mark characters.
8 All space characters.
or

8 SYN characters.

Clock

Normal {supplied by DCE/DTE).
Derived {from received data
transitions), or

DTE (T-Data clock supplied by DYTE
device).

HDLC SETUP

Automatically sets up:
8 bits/character
No parity
CRC = CCITT
SYN = Flag character {hex 7E)
End of Frame defined by flag
character {hex 7E}.

Flag characters are not stored or
dispiayed. Idle line {flags or all 1's)
between frames is not stored or
displayed. Can receive frames with
Combined Close/Open flags or Zero-Bit
Common to Continuous flags.

2-2
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Table 2-1 {Cont.}
FUNCTIONAL SPECIFICATIONS

Specification—834 Opérators

Characteristic

Performance
Reguirement

Supplemental
Information

Clock Normat {supplied by DCE/DTE).
Derived {from received data
transitions}, or
DTE (T-Data clock supplied by DTE
device).

NRZ! On or off.

BLOCK ASYNCHRONCUS SETUP

5,6,7,8 or§. Includes parity bit, if parity is active.

Bits/Character

Parity None, odd, even, bit always mark,
bit always space.
Stop Bits 1, 1.5, 2.

End of Frame

One programmable character (any
bit combination).

Timing

Normal asynchronous or isochronous
{uses 1X ¢clock from interface).

Bloek Check Code

CRC-16, LRC.

Must be accessed from Synchronous
setup.

dle Line

4 All mark, all space, or SYN
characters.

8 All mark, all space, or SYN
characters.

8 All mark characters.

8 All space characters.

or

8 SYN characters.

Must be accessed from Synchronous
setup.

REV NOV 1981
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Table 2-1 {Cont.}
FUNCTIONAL SPECIFICATIONS

Characteristic

Performance
Requirement

Supplemental
Information

MONITOR MODE

Trigger Parameters

Location Start.
Center,
End.
Match Source of Data being searched for

trigger events: None, DTE, DCE.

Trigger Events

May be a combination of trigger
character sequence, an error, or a
marker transition; whichever
occurs first.

Trigger Sequence

Programmable to require a sequence
of 0-5 characters. (0-25 characters
if a mask is set.)

Mask Seguence

Programmable to mask a 0- to 25
character trigger sequence.

Error

In Async A parity or framing error.

In Sync A parity error,

in HDLC A CRC error or an abort sequence,
Marker E_ow-to—‘hég%z or high-to-low transition

of marker input can be selected.

Data Captured

When no trigger event is
specified.

Start {Position)

First 2699 characters of DTE and
DCE data received after START is
pressed.

Center, End

Last 2699 characters received before
STOP is pressed.

When trigger event is specified
Start (Position)

Up to 32 characters received before
{and including) the first trigger event
and following characters up to a total
of 2699 characters,

Center Up to 1351 characters received before
{and including) the first trigger
event, and following characters up
to a total of 2699 characters.

End Up to 32 characters received after

the first trigger event and previous
characters up to a total of 2699
characters.

2-4
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Tabie 2-1 (Cont.)
FUNCTIONAL SPECIFICATIONS

Specification—834 Operators

Characteristic

Performance
Requirement

Suppiemental
Information

SIMULATE MODES

Program Steps

99 steps available.

Messages

50 messages can be programmed.
3000 bytes available. Message

length limited only by how many

bytes of unused message programming
space remain available.

Parameters

50 parameters can be programmed.
Programmabie from 10 to 9,999
milliseconds,

Resolution of 10 ms.

Accuracy

+5, -15 ms,

Data Captured

Always the 1ast 2699 characters
received before the program stops
or before STOP is pressed.

BERT/BLERT MODE

Data Transfer Rates

50, 75, 110, 134.5, 150, 200, 300,
600, 1200, 1800, 2400, 3600, 4800,
7200, 9600, 19200 bits/second.

Total Bits Received (per test)

10°, 10°, or continucus.

Data Transmission Timing

Synchronous and Asynchronous.

Bits/Character {Async timing)

5,6,7,8 02

Parity (Async timing)

Ncne, odd, even, parity bit always
mark, parity bit always space,

Stop Bits {Asyne timing)

1, 1.5, 2.

Clock {Sync timing)

Normal Derived, DTE.

Data Pattern

Pseudo-random 511 bits (CCITT
standard),

Block Length

1000 bits.

Data

Bit Errors
Block Errors
Blocks Rec'd
Faults

Count 0-8999
Count 0-9999
Count 0-89999
Count 0-9999

REV A DEC 1980
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Table 2-2
ELECTRICAL SPECIFICATIONS

Characteristic

Performance
Requirement

Suppiemental
Information

INTERFACE CONNECTOR (J316), MONITOR MODE

Inputs

Pin
2 Transmitted data

Received data

Request to send

Clear to send

Data set ready

Data carrier detect

Transmission signal

element timing {DCE source)

17 Received signal element
timing (DCE source)

20 Data terminal ready

24 Transmit signal element
timing {DTE source)

oo bW

MARK or OFF -28 V s Vin <0 V.

SPACE or ON: 422V S Vin s +26 V

Input Impedance
Zinz 7.5 kQ

Outputs

None

Other

Pin
1 Ground

7 Signal Ground

9-14, 18, 18,19, 21-23, 25

Connecied to the instrument
ground.

Connected only to pins on the
Interface Access Panel.

INTERFACE CONNECTOR (J316), DCE SIMULATE MODE

Inputs

Pin
2 Transmitted data
4 Request to send
20 Data terminal ready
24 Transmit signail element
timing (DTE source}

MARK or OFF: -2 V2 Vin =0 V.
SPACE or ON: +2.2 V &Vin £+26 V.

Input impedance
Zin 27.5 K ohms.

QOutputs

Pin

3 Received data

5 Clear to send

6 Data set ready

8 Data carrier detect

MARK or OFF: Vout < -7 V,

SPACE or ON: Vout 2 +7 V.,
With load impedance:
Ri 23 K ohms.

2-6
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Table 2-2 {Cont.}
ELECTRICAL SPECIFICATIONS

Specification—834 Operators

Characteristic

Performance
Requirement

Suppliemental
information

15 Transmission signal element
timing (DCE source)

17 Receiver signal element
timing (DCE source)

Other

Pin

1 Chassis ground

7 Signal ground

8-14, 16, 18, 19, 21-23, 25

Connected to the instrument ground
Connected only to pins on the
Interface Access Panel.

INTERFACE CONNECTOR (J316), DTE SIMULATE AND BERT MODES

Inputs
Pin
3 Received data
5 Clear 1o send
6 Data set ready
8 Data carrier detect
15 Transmission signal element
timing {DCE source)
17 Heceiver signal element
timing {DCE source)

MARK or OFF: -2BV sVin S0 V.
SPACEorON: +2.2V sVins+2BV,

Input impedance:
Zinz 7.5 K ohms.

Outputs

Pin
2 Transmitted data
4 Reguest to send
20 Data terminal ready
24 Transmit signaf element
timing (DTE source}

MARK or OFF:  Vout 5-7 V.
SPACE or ON:  Vout 2 +7 V.

With load impedance;
Ri. 23 K ohms.

Other

Pin

1 Ground

7 Signal ground

9-14, 16,18, 19, 21-23, 25

Connected to the instrument
ground.

Connected only to pins on the
interface Access Panel.

INTERFACE ACCESS PANEL

Probe

e

input impedance

+3VsVins+25V,
25V £Vin -3V,
> BO K ohms.

REV A DEC 1880
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Specification—834 Operators

Table 2-2 {Cont.)
ELECTRICAL SPECIFICATIONS

Perforimance Supplemental
Characteristic Requirement Information
Marker SPACE or ON: +2 V < Vin s 425 V,

MARK or OFF: -25 VS Vin < +0.8 V.

4+ Volt Source +12 V #1 V {no ioad).
Output Impedance Approximately 3 K ohms {each pin).
= Vol Source -12 V 1 V ( no foad).
Qutput Impedance Approximately 3 K ohms
{each pin).

POWER REQUIREMENTS

Line Voltage Ranges
115V 90to 132 V.
230V : 180 to 260 V.
L.ine Frequency Range 48 to 440 Hz.
Power Consumption Approximately 30 watts.
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Table 2-3

ENVIRONMENTAL SPECIFICATIONS

Specification—834 Operators

Characteristic

Performance
“Requirement

Supplemental
{nformation

Temperature
Operating

Non-operating

0° to +50°C (+32° to +122°F).

-40° to +75° C {-40° to +167° F).

Humidity 5 cycies {120 hours), 30° 10 60° C,
95% relative humidity.
Altitude
Operating To 15,000 feet {4,500 m).

Non-operating

Vibration

Teo 50,000 feet (15,000 m).

Cycle the vibration frequency from 10
to 55 to 10 Hz {linear or logarithmic
sweep} for a duration of 15 minutes in
each major axis at a displacement of
0.025 inches {0.64 mm) peak-to-peak.
Dwell for 10 minutes in each major axis
at any resonant frequency.

Shock

50 Gs, 1/2 sine, 11 ms duration, 3 shocks
in each major axis for a total of 18 shocks.

Environmental Specifications
are considered to be valid
over a long period of time;
therefore, performance veri-
fication is not required.

Table 2-4

PHYSICAL SPECIFICATIONS

Characteristic

Description

Overall Dimensions {see Figure 2-1}

L.ength
Width
Height

Weight

12.4 inches {308 mm).
12.1 inches (305 mm).
4.0 inches {102 mm).

Not more than 13 pounds (5.9 kg).

REV NOV 1981
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i

2-10

12.4"
315cm
¥
4.08"
™ 10.4 cm
2389-06
Figure 2-1, Dimensional Drawing.
ltems: 1 EIA Cable Tektronix Part No.: 175-3406-00
1 Line cord= 161-0066-00
1 Jumper Set 198-4006-00
1 User's Guider 070-3528-00
1 Operator’'s Manudl 070-3400-01
ltems: 1 Diagnostic ROM Pack Tektronix Part No.: 067-0988-00
1 Empty ROM Pack 020-0807-00
1 834 Carrying Case 016-0672-00
1 Shielded EIA Cable 175-3305-00
1 Current Loop Interface Adapter 015-0361-00
1 Instruction Manual G70-3399-00
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Section 3—834 Operators

INTRODUCTION

Installation

installation consists of checking the selected operating
voltage and connecting the 834 to a power source and an
interface.

Power Requirements

The 834 operates from a nominal single-phase power
source of 115 or 230V, 48 to 440 Hz. Before connecting
the 834 to a power source, verify that the line voltage
indicator is showing the correct voltage for the source to be
used {refer to Figure 3-1).

CAUTION g

If the line voltage indicator shows the wrong voltage
for the power source to be used, refer the instrument
to qualified service personnel

Power Cord

The 834 has a 3-wire power cord with a 3-contact plug for
connectiontothe power source andte protective ground. To
avoid electrical shock, plug the power cord into a properly
wired raeceptacle before making any connections to the
instrument.

INDICATOR

T~ USER
2 ROM PACK
(NOT STANDARD
WITH THE 834)

ACCESSORY p
STORAGE T

COMPARTMENT

BOTTOM VIEW
OF
INSTRUMENT

3400-6

Figure 3-1. Bottom View of the B34.

REV A DEC 1880
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Operating Information—834 Operators

1 WARNING I

For confirmation that the power receptacle is
properly wired, refer to gualified service
personnel.

The power cord is detachable {refer to Figure 3-2}. When
net in use, the cord can be stored in the accessory cabinet
in the bottom of the 834 {refer to Figure 3-1).

INSERT N
INSTRUMENT

==

%\ INSERT IN
POWER

PROPERLY

CORD GROUNDED
{DETACHABLE) POWER
. / SOQURCE
< SOCKET

CONNECTOR

2389-50

Figure 3-2. Connecting the Power Cord.

NORTH AMERICAN NORTH AMERICAN
120 VOLT/60 Hz 240 VOLT/60 Hz UNIVERSAL EURO

RATED 15 AMPERE RATED 15 AMPERE 220 VOL.T/50 Hz

(12 AMP MAX.; NEC) {12 AMP MAX.: NEC) RATED 16 AMPERE

AUSTRALIAN
240 VOLT/50 He
RATED 10 AMPERE

UK.
240 VOLT/S50 Hz
RATED 13 AMPERE

2389-76

Figure 3-3. Power Cords for the 834.

32
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Instruments are usually shipped with a 115V power cord
unless otherwise ordered. Other power cords that can be
used with the 834 are shown in Figure 3-3. Contact your
Tektronix representative or local Field Service Office for
part number information on power cords.

Interface Connections

A standard accessory to the 834 is a R5-232 T cable
assembly {refer tc Figures 1-1, 1-2, and 1-3). This cable
assembly can be used to connect the 834 to DTE and DCE
units under test.

Operating Information—834 Operators

CONTROLS, INDICATORS, AND
CONNECTORS

The 834 front panel controls and indicators are protected
by a lid. To open this lid, press the buttons on each side of
the case and lift.

The frontpanelis shown in Figure 3-4. Five areas have keys
of related function and are described in this section.
Connection points on the back of the 834 are also
discussed.

NOTE
Some early models of the 834 have slightly different

labels on the Interface Access section of the front
panel.

Digital Displays
and LED Indicators

r ~
r r o r FH ¥ MARKER LIES N0 TRIG
BOURCE
. . L BCE & cn 18 NG SYR
- : ‘
e — O + ENTER TRANSFER CLEAR SETEP %THIEEER) DATA
Eiceimp=SiNN N NN N [ N Sy B o] o] o]
z iy
: gi me =1 [E] &l
i 2] B X
E % ::: -0 E [:@:] DBISPLAY ﬂ] il or O
IS e [ 7
— ] =3 . A, J
ek Display Control Keys Power and
Mode Selector
SEARCH BLE @LB0
e
INTERFACE ACGESS ) E:] E] I::]
TekLronixX 834 LSaimons e ]
- Bl A Lo 4
Interface Keypad
Access Panel with
Special Function
Keys 3400-9A

Figure 3-4. Front Panel of the 834 Programmable 834 Data Communications Tester.
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Operating Information—834 Operators
Power and Mode Selection

@ The POWER button turns the 834 on and off (push
on, push off}. When the instrument is on, the top of
the POWER button is yellow; when off, it is black,
Singce the yellow color is produced mechanically,
other indicators must be examined to make sure
power is actually being applied to the 834,

The MODE Switch is a five-position rotary dial
used to select the operating mode of the 834.

s M0DE SR

| sowrron

DCE S

FERNREE POWER o

o O—O®

3400-10

Figure 3-5. Power and Mode Selection.

Digital Displays and LED Indicators

Data is displayed on a 16-character fluorescent,
alphanumeric readout. A five-by-seven dot matrix is used
to form each character. The readout is divided into a data
display window (1) and a scratch pad area (2).

The DISPLAY WINDOW (left-most 12 characters)
dispiays parameters, messages, or data.

The SCRATCH PAD ({righi-most 4 characters)
dispiays the hexadecimal or mnemonic equivalent
of the right-most character in the dispiay window.
The scratch pad also dispiays data entered from
the keypad.

@ The DTE SOURCE indicator illuminates when the
right-most character in the display window is
received from the Data Terminal Equipment {DTE).

The DCE SQURCE indicator iluminates when the
right-most character in the display window is
received from the Data Communications
equipment (DCE).

The MARKER, CD, RTS, and CTS indicators show
the status of key RS$-232 interface lines. An
iluminated LED indicates an ON condition.
Normally, the indicators show the real time status
of the lines. When captured data are displayed,
these indicaters show line status at the time the
right-most dispiayed character was received.

CCIOI0)

® The MARKER indicator can be connected to
any availabie interface line at the access
panel. The ON condition indicates a HIGH
logic leve! {positive voltage; Space).

@ CD—CARRIER DETECT. The ON condition
indicates that the DCE is receiving a valid
carrier signal.

® ®

®®6 ®0® @ @
VAVAIAY.

f 2 W l

r DTE & MAIKKEﬂ/ R‘ré L] !‘ﬁil‘\
SI.WCEE /

DGE fu) fnid HO S¥R

3400-11

Figure 3-8. Digital Displays and LED Indicators.
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& RTS-—Request to Send. This is a signal from
the DTE to the DCE. It is used with CTS to
indicate the status of the handshake
protoco! between the DTE and DCE.

@ CTS—Clearto Send. Thisis asignaifromthe
DCE to the DTE. It is used with RTS to
indicate the status of the handshake
protocoi between DCE and DTE.

9) f the 834 is in Monitor mode and a trigger has
baen defined, the NO TRIG indicator #luminates
when START is pushed and remains on untif the
trigger is found.

The NO SYN indicator illuminates when
synchronization with incoming data has not been
achieved or has been lost. This indicator is
applicable to synchronous protocols and the Bit
Errer Rate Testing {BERT) Mode.

Display Control Keys @ The STOP key stops data acquisition or program
executien. In the idle state, captured data can be
read, setup and program parameters can be

@ The START key begins data acquisition or program changed, and the mode selection can be changed.

A a0 e ) 50T (§) The DATA ke iplys thecanens ot
q g P g o buffer. The capture buffer stores both received

pregram, or performing a BERT test. and transmitted data.

The SETUP key calls up the first entry of the setup

' @ parameter menu. Setup parameters may then be

selected or reviewed.

@ The ARROW keys are used to move through

r_’n-lmup el o menus. The up and down arrow keys scroll
O O | O > @ through different menu items. The left and right
| arrow keys scroll through the selections available
_ STARY for each item.
®). o[
@ The TRIGGER/PROGRAM key performs different
\ STOP functions depending on the mode selection.

[ ES =3 ® In Monitor mode, the key calls up the first
entry of the trigger menu. A trigger may be
defined or reviewed.

DISPLAY B
' \ \ j first level in the program definition menu. A

~ ™ simulation program may be defined or
reviewed.

3400-12

® [n the Simuiate modes, the key calis up the

The X key is used in reviewing simulation
Figure 3-7. Display Control Keys. programs.
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Keypad with Special Function Keys

®

The 27 -button keypad is used with the Display Control Keys l

to program the 834 with user-defined conditions. @ .....{EMERI ?“"is“]“ QLEAR @
Keys 0-9 and A-F are used toc enter decimal and

hexadecimal digits. As digiis are entered, they are

displaved in the scratch pad dispiay area. E D l [ e I [ v I

@ The ENTER key enters decimal or hexadecimal

values inio the currently displayed menu item. [ A ] [ B l [ C l
@ The CLEAR key clears: { 7 ] [ 5 | { 5 ]
® The scraich pad.
#® The right-most character of displayed data. STORE g
@ Simulation program steps, messages, and [ 4 ] E 5 I I 6 l“““ '——'®
parameters.

wARK e

Refer to Editing Messages for more information on the 7] 2] [ ]— e
use of the CLEAR key.

SEARCH BCC @LOC

@ The TRANSFER key: L] @

® Transfers one of the standard messages 2400.13
stored in the 834 to the message buffer
currently displayed. TRANSFER also allows
access to user-defined messages, and
additional ROM Pack menu items.

-J—.
"
o
—

Figure 3-8. Keypad with Special Function Keys.

# Transfers the contents of the capture buffer
to the message buffer currently displayed.

® Calis up one of the utility functions stored in
the 834 (for example: Delete all characters
to left of current position).

& Calls up one of the programs stored in the
834 {for example: Untriggered Repeat).

o The SEARCH key locates the next occurrence of a
user-selected character in the capture buffer. The
display aiso stops at each End of Frame (EOF)
symbol. See Character Search for details on the
use of this key.

@ The BCC@LOC, MARK, and STORE keys are used
together to implement Biock Check Character
(BCC) calculations. See BCC Verification and BCC
Calcuiation for instructions on how to check and
store BCC's.
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Interface Access Panel

@ Eteven two-position, Single Pole-Single Throw
{(SPST) swiiches are used to connect and
disconnect selected lines from the 834 to the

- i
interface. For standard interface configurations, 5 MARKER Q2
these switches should be in the closed position. ] v O

TRAOTE
il

The DSR (Data Set Ready) indicator shows the real 15 Axgco
time status of interface line 6. The LED illuminates

with an asserted condition for the line.

01

@ The DTR {Data Terminal Ready) indicator shows

. . . O8R
the real time status of interface line 20. The LED trs
Hluminates with an asserted condition forthe line. L

WT

@ The +V and -V pins can be connected with a
jumper wire 10 any interface line to pull the line
high (+V, Space} or low (-V, Mark).

000000

™

=

(000
—— T h——

LT

o & & b

INTERFACE ACGESS “‘]

@ The PROBE pin can be connected with a jumper
wire to any interface {ine. The logic level of the line
is reflected by the + and ~ symbols.

3400-14A

Figure 3-9. interface Access Panel.

® +illuminates at a high logic level.
e -~ illuminates at a low logic level.

@ The MARKER pin can be connected with a jumper
wire to any interface fine. The status of the line is
stored with each received character and reflected
in the MARKER LED indicator on the display pane!
{see Figure 3-8).
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834 Iinterface Connectors

@ This connector is a 25-pin "D" type (female socket

contacts) for connecting the 834 to the equipment
under test.

This connector is designed for a Current Loop
interface Adapter (834 Option 2).

ROM Pack Connector

The connector shown in Figure 3-11 is intended only for
use with Tektronix User 834 ROM Packs.

3-8

34C0-15

Figure 3-10. 834 Interface Connectors.

34006-16

Figure 3-11. ROM Pack Connector.
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SETUP

The SETUP process allows the user to define basic system
conditions for each mode switch setting. Refer to the
foidout at the back of this manual for a chart of the SETUP
selections available under each setting. The items in bold
are the default seiactions.

To access the setup menus, press the SETUP key. Use the
up and down arrow keys{ |, { }tomovebetween different
setup menu items. Use the left and right arrow
keys{ = , — ) to scrofl through the available selections for
each menu ifem.

A setup example is discussed at the end of the SETUP
section,

SETUP for MONITOR, DCE SIM, and
DTE 51M Modes

CODE. This menu item allows the user to specify which
translation code is to be used in displaying incoming binary
data. Standard translations are:

EBCBIC Extended Binary Coded Decimal Inter-
change Code, an IBM 258 character
code. Control characters are decoded as
3 character mnemonics in the scratch
pad area of the display {see Tables 3-8
and 3-9). A hex-EBCDIC conversion chart

is provided in Table 3-6.

EBCDICH: Equivalent to EBCDIC {above), except that
conirot characters are displayed as hex

pairs in the scratch pad area.

ASCH American Standard Code for Information
interchange, a standard 128 character
code. Control characiers are decoded as
3 character mnemonics in the scraich
pad area{see Tables 3-7 and 3-9). A hex-
ASCH conversion chart is provided in

Table 3-5..

ASCHnx Equivalent to ASCH {above), except that
control characters are displayed as hex

pairs in the scratch pad area.
HEX Adl data is displayed as hex pairs.

The default code is EBCPIC, Additional codes may be added
using manual ROM generation procedures.

BAUD. This menu item allows the user to specify the data
rate at which the 834 transmits and receives data. The
available selections are:

REV A DEC 1980
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50, 75, 110, 134.5, 150, 200, 300, 600, 1200, 1800,
2400, 3600, 4800, 7200, 9600, and 19,200 bits per
sgcond.

The defauit baud rate is 1200 bits per second, Additional
baud rates may be added using manual ROM generation
procedures.

DUPLEX. The availabie seizsctions are FULL and HALF.
This menu item pertains to DTE SIM and DCE SIM modes
only. In half-duplex, the 834 performs R5-232
handshaking with programmabie line turnaround delay
{see Delay below, and Half-Duplex Line Turnaround later in
Section 3). The default selection is FULL.

DELAY, This menu item allows the user to specify, for DCE
and DTE simulations, the delay between the time RTS is
raised and CTS is raised in responssa. The default selection
is 200 ms, but values from O to 9989 milliseconds (10
millisecond reseolution) can be entered. Delay does not
apply to full-duplex or MONITOR mode operation.

To clear the delay value shown in the display, press the
CLEAR key. Enter the new value using the keypad. then
press the ENTER key.

SETUP. The 834 supporis four types of data transmission:
synchronous, asynchronous, HDLC (High-level Data Link
Conirol), and block asynchronous (ASYNBLK} As seen in
the foldout, the subsequent menus vary according to the
type of data transmission selected. The default is SYNC.

ASYNC and ASYNBLK appear to have the same menu
selections; howeaver, ASYNBILK is affected by the BCC and
IDLE items whereas ASYNC is not. These ftems can be
reviewed or changed only by moving down the SETUP =
SYNC branch. To access these items, change SETUP from
ASYNBLK to SYNC; step downward through the SYNC
menu sequence to BCC and IDLE to review or change the
settings; move back up to SETUP and change SYNC backto
ASYNBLK.

BITS /CHR. Bits per character selections differ between
the SYNC and ASYNC setups; verify the avaiiable settings
on the foldout. The default in either case is 8.

The bits per character setting includes the parity bit. CDD
or EVEN parity is required with the nine bits per character
setting. Five bits per character cannot be run with parity.

PARITY. The default parity selection under SYNC and
ASYNC is NONE. Other available selections are QDD,
EVEN, MARK, and SPACE. If MARK or SPACE is selected,
the 834 transmiis with the parity bit set either high or low,
respectively. The 834 doas not check parity on received
data if either of these two settings is selected.
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BCC. Error checking by block check character is available
under SYNC, but also applies to ASYNBLK (see above},
CRC-16 {cyclical redundancy checking) is typically used
with EBCDIC. LRC {longitudinal redundancy checking) is
standard with ASCI. The default is CRC-18.

SYN. The default selection is hexadecimat 3232 (two
EBCDIC SYN characters). To clear the value shown in the
display, press the CLEAR key. Enter the new value (two
hexadecimal digits for each SYN character} using the
keypad then press the ENTER key. The SYN selection can be
one or two characters; if two characiers, they can be
different.

EQF. End of Frame. In SYNC, the default selection is
hexadecimal 37 (the EBCDIC EQT character); in ASYNC,
the default is OA (the ASCH new line character). Clear the
existing EOF character, if necessary, by pressing the
CLEAR key, then enter a new hexadecimal value with the
keypad and press ENTER. Some protocols require that this
menu item be left clear.

The RECEIVE instruction requires an EOF to define the end
of a frame. Most synchronous systems define the end of a
frame with an idie line instead of EOF {see IDLE menu
selections}.

IDLE. This setup condition determines how many
characters/events will define an idle line. A selectionof 4
or B indicates that four or eight sequential occcurrences of
MARK, SPACE, or SYN define an idle line. The default
selection is 4. The 8 MARK, 8 SPACE, and 8 SYN selections
set up the 834 to consider the line idle after detecting eight
sequential characters of all marking bits, eight sequential
characters of ail spacing bits, or eight sequential SYN
characters. If 4 or 8 is selected, either a marking line, a
spacing {ine, or a synchronizing line terminates a frame.

CLK. This setup condition specifies the sourece of the baud
rate clock when in a synchronous setup or HDLC mode.
NORMAL indicates that the 834 generates the clock;
DERIVED indicates that the clock is derived from data
transitions; DTE is the same as NORMAL except thattheT-
Data clock is supptied by the DTE device. The default
selection is NORMAL.

Refer to Table 3-10, Simutation Clocking.

NRZI. Non-Return to Zero, inverted. NRZ| is typically used
for data derived clocks. The default selection is OFF. This
menu item pertains to HDLC.

STOPBITS. Systems operating at over 300 baud typically
use 1 stop bit. Systems using Baudot code typically use 1.5
stop bits. Two stop bits are typically used in systems
rupning at less than 300 baud. The default selection is 1.

3-10

This menu condition determines only the number of stop
bits transmitted by the 834. The 834 atways checks for 1
stop bit when receiving data.

TIMING. This setup condition specifies the source of the
baud rate clock when in asynchronous mode. NORMAL
indicates that the 834 generates the clock. In ISOCH
(isochronous), the 834 uses the DCE clock to transmit and
send asynchronous data. This allows asynchronous datato
be sent over synchronous modems.

Refer to Table 3-10, Simulation Clocking.

SETUP for BERT Mode

BAUD. This item allows the user to specify the data rate at
which the 834 transmits and receives data. Refer to the
foldout for the available selections. The defaultis 1200 bits
per second.

PATTERN. This setup condition specifies the total test
fength in bits. The defauit selection is CONT {continuous};
given this selection, the 834 transmits and monitors the
pattern continuously until STOP is pressed. If 1OES or 10E8
is selected, the test continues until 100,000 or 1,000,000
bits are tested, respectively.

SETUP. BERT can he run with synchronous or
asynchronous systems. As seen in the foldout, the setup
menus branch according to the type of data transmission
selected. The default selection is SYNC,

CLK. This item specifies the source of the baud rate clock
when operating in synchronous mode. NORMAL indicates
that the DCE device generates the clock. DERIVED
indicates that the clock is derived from data transitions.
DTE is the same as NORMAL except that the T-Data clock is
supplied by the DTE device.

BITS /CHR. Bits per charecter selections are offered only
under ASYNC. Refer to the foldout for the available
selections. The default selection is 8 bits per character.

PARITY. The default parity selection under ASYNC is
NONE, Other available selections are ODD, EVEN, MARK,
and SPACE. f MARK or SPACE is selected, the 834
transmits with the parity bit set either high or iow,
respectively. The 834 does not check parity on received
data if either of these two settings is selected.

STOPBITS. Systems operating at over 300 baud typicaily
use 1 stop bit. Two stop bits are typically used in systems
running at less than 300 baud. The defauit selection is 1.
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SETUP Example

The following example demonstrates the setup conditions
required for the B34 to perform DCE simulation with a
typical asynchronous, ASCH terminal such as the
TEKTRONIX 4025, The operating conditions for the
terminal in the exampie (and the conditions that must be

reflected by the setup) are:

@ ASCI translation code

@ 1200 baud

@& Full duplex

Operating Information—834 Operators

Asynchronous data transmission
7 bits per character

1 stop bit

@

ECF=0D (ASCH carriage return)

Baud rate clock generated by the 834

Press SETUP. The 834 displays CODE = EBCDIC - - .

Press - - to move the display 10 ASCH,

Press | , The display is BAUD = 1200 » ~ ~——————
Press | . The 834 displays DUPLEX = FULL ~ ~ ;e — — —
Press | . The 834 displays DELAY = 200, - — — — — — —
Press | . The 834 displays SETUP = SYNC - - .

Press - -~ o move the display to ASYNC.

Press | . The 834 displays BITS/CHR =8 ~ ~ .

Press ~ 1o move the display to BITS/CHR =7 - - .

Press | . The 834 displays PARITY = NONE ~ - . — = »——
Press | . The 834 displays STOPBITS =1 - - . —— — o
Press | . The 834 displays EOF = DA, » — = s o e oo s

Press CLEAR.

Enter 0D on the keypad.

Press ENTER.

Press | . The 834 dispiays TIMING = NORMAL = = e o e

REV A DEC 1980

This default value is the desired setting; no change is
necessary.

Again, the default setting is appropriate; proceed to the

next item.

Delay has no effect in full duplex operation; proceed to the
next item.

This is the desired setting; no change is necessary.

N¢ change is necessary.

0A is the hexadecimal value for an ASCH "new line”
character. The example requires an EOF of 0D (ASCH
carriage return).

OA is cleared from the display.

Notice that the values entered are shown in the scratch pad
area of the display. if you make a mistake, press CLEAR and
re-enter the data.

Neo change to this setting is necessary.

Timing is the last setup condition under ASYNC. If
necessary, press | repestedly to review the selected
settings. Remember that the seting shown in the display
when you move up or down to another setup condition is
the setting in effect.
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DCE/DTE SIMULATE

In the SIMULATE modes, the 834 can simulate aDCE or a
DTE device. The sequence of events is controlled by a
program created by the user and stored in the 834.

A simulation program is composed of three types of data: 1}
program steps {cne program insiruction per step), 2)
messages, and 3} parameters, A program may contain upto
99 separate program steps. Each step may be one of 11
program instructions. Some program instructions specify
one of 50 message buffers to indicate the data used during
that step. Other instructions specify one of 50 parameter
buffers which store numerical data such as time-out or
delay information. Refer to Program Language
Descriptions for detaiis on the individual instructions and a
sample program; refer to Table 3-11, Basic 834 Instruction
Set, for a brief overview.

Set the mode switch to either DCE SIM or DTE SIM.

SETUP conditions are selected in the same manner as
previously described.

Program Steps
The format for selecting PROGRAM STEPS is as follows:

Press PROGRAM. The 834 displays PROGRAM STEPS.

Press CLEAR to erase any previous sequence of program
steps.

Press | . The 834 displays 1 HALT: O .

HALT is the first instruction. Press the left or right arrow
keys { -, ~ } to move through the other instructions. The
instruction displayed when you move to program step 2 is
the one selected. The other program instructions are
SEND:, RECEIVE, COMPARE#, JUMP EQ -, JUMP
NE -, JUMP - IF TIME -, TIMEQUT#, MASK:, and
WAIT#. See Program Language Descriptions for detaiis on
each instruction.

Press — . The 834 displays 2 HALT: O .

Follow the same procedure to select the instruction for the
second program step. Continue selecting program steps as
necessary. One program may contain a maximum of 99
steps.

Messages

Entering Messages

The format for selecting MESSAGES is as follows:

312

Press PROGRAM - .The 834 displays MESSAGES: nnnn.

nnan represents the number of characters remaining in
message buffer space. Fifty separate messages are
allowable, 3000 characters total.

Press CLEAR to erase any existing messages.
Press | . The 834 displays 1M: <empty>.

Enter messages into a message buffer by individuatly
entering the desired characters. Enter ## (where ##is the
hexadecimal value of the desired character) and press
ENTER. Press CLEAR to clear an individual character.

Press | to access message buffer 2. Foliow the same
procedure for entering additional messages.

Reading Massages

Press 0 - to go to the front of the message.
Hold down {or repeatedly press} -~ to read the message.

Press O - to go to the last character location in the
message.

Editing Messages

Position the character to be changed at the right end of the
display window.

Press CLEAR to delete the character.

Enter the hexadecimal value of the new character. If vou
make an error, press CLEAR. Notice that only the scratch
pad clears. The CLEAR key will clear the scratch pad first; if
the scratch pad is emply, the right-most character in the
display window is cleared.

Press ENTER.

Transfer Function Messages. Seven standard messages
are stored in the 834 as Transfer Functions. Refer to Table
3-1 for a brief description of the messages plus the other
834 transfer functions. Press the vaiue of the desired
message then press TRANSFER to transfer the message to
the message buffer currently displayed. If data already
exists in the message buffer, the transferred message will
be inserted immediately following theright-most character
in the display window. Remember A message can only be
transferred into a currently displayed message buffer,

Message Buffer Transfer. Data in the message buffer
currently displayed can be copied into the capture buffer by
pressing C TRANSFER. Any data in the capture buffer is
replaced with the message.
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Capture Buffer Transfer. Data in the capture buffer may be

transferred to the message buffer currently displayed by
pressing F,TRANSFER. If data already exists in the
message buffer, the transferred data will be inserted
immediately following the right-most character in the
display.

Message Editing Exercise. The following exercise
demonstrates some of the editing capabitites of the 834,

Current conditions:

1M: THE QUIK BROWN FOX JUMPED OVER A LAZY
DOG. 0123456789

Desired results:

1M THE QUICK BROWN FOX JUMPS OVER A LAZY
DOG.

Press PROGRAM, ~ .then | to move message 1 into
the display window. Only the last 12 characters of the
message are displayed,

The first correction to message 1 is toinserta C in QUIK.
Manipulate the message so that the letter | is in the
right-most position in the dispiay window. One way to
perform this manipulation is: Press Q0 ~ to move to the
heginning of the message then press 7 — to move the
display seven characters to the left (This is equivalent to
pressing — Seven times.). Enter the hexadecimal value
for C using the keypad thenpress ENTER. Cis nowinthe
right-most position.

The next correction is to replace the letters ED of the
word JUMPED with S. Position the message sothatD s
in the right-most position in the display window by
pressing — repeatedly (or by pressing 18 -~ ). Press
CLEAR. Notice that D is cleared and E moves into the
right-most position of the display. Press CLEAR again; E
is cleared and P moves to the right-most position. Enter
the hexadecimal value of 5 using the keypad then press
ENTER. S is inserted in the right-most position of the
display.

The remaining correction is to delete the numbers (0-9)
at the end ofthe messsage. Position the message sothat
the pericd (.} is the right-most character in the display
window by pressing - repeatedly {or by pressing
17 - ). Detete all characters to the right of the right-
most position by pressing 11, TRANSFER {see Clearing
Messages below).

Clearing Messages

Press 10 TRANSFER to clear all characters tothe leftof and
including the right-most character in the display. If the
right-most character is the end of the message, this
procedure clear the entire message.
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Press 11 TRANSFER to clear all characters in the buffer to
the right of the right-most character inthe display window.

BCC Generation

The 834 calculates a CRC-16 or an LRC-8, depending on
which BCC has been selected at setup. If an H.Csetup is
selected, the 834 automatically calculates CRC-CCITT for
the message being sent and checks the CRC for any HDLC
frame received. CRCs are not included in the received
HDLC frame when it is displayed,

Select the desired message.

Press « or - untill the first character to be included in the
calculation is positioned ai the right end of the display.

Press MARK BCC @ LOC.

Press « untill the desired ending location is reached {last
character at the right end of the display).

Press STORE BCC @ LOC. The 834 calculates the BCC
and stores it in the the two locations immediately following
the location of the last character in the calcutation.

Parameters

The format for selecting PARAMETERS is as follows:
Press PROGRAM ~ -~ | The 834 displays PARAMETERS.
Press CLEAR 1o clear any existing parameter values.

Press | . The 834 displays 1P=0. This indicates that the
first parameter has a numerical value of zero.

Enter the desired value via the keypad and press ENTER.
Press CLEAR 1o erase an individuai parameter,

Press | to access parameter 2. Follow the same
procedure.

Skipping Locations

Press 0 — or O - to shift the display to the first or last
antry in a horizontal series, This function is useful when
working with a long list of setup selections, the list of
program instructions, 2 message, or the capture buffer.

Press O | or O | 1o shift the display to the first or last
entry in a vertical series. This function is usefui for skipping
over setup conditions, program steps, message buffers, or
parameters.

Any arrow key entry may be preceeded by a numeric entry
from the keypad; the display will shift the corresponding
number of entries,
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Using the X Key

if the X key is pressed while a program step is shown in the
dipiay, the B34 then displays the message buffer,
parameter, or program step referred ic by the original step.
The message, parameter, or step can then be reviewed or
edited. Return 1o the original step from a message or

parameter by pressing the X key again. This process allows
you to verify that the program step currently in the display
refars to the proper message or parameter; you can edit the
data if necessary and not lose your piace in the program,

If the X key is pressed and a message, parameter, or
program step has not been specified, the display will show
PROGRAM STEPS, MESSAGES:, or PARAMETERS.

Table 3-1
RESIDENT 834 TRANSFER FUNCTIONS
Transfer
Number Description Type

0 ASCH "FOX” Message
1 Untriggered Repeat Frogram
2 ASCIl Uppercase Message
4 Triggered Repeat Program
5 Full ASCIt Character Set Message
8 132 ASCIlI Uppercase Characters Message
B EBCDIC “FOX” Message
C Copy message buffer into capture buffer Utility
D EBCDIC Uppercase Message
E Fuli EBCDIC Character Set Message
F Copy capture buffer into message buffer Utility
10 Delete all characters to the left of and Utility

including current position
11 Delete all characters 1o right of current Utility

position
12 Use alternate real time data display Utility
13 Restore real time data display Utility
14 Turn off extra frame check Utility
15 Turn on extra frame check Utility

3-14
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PROGRAM LANGUAGE
DESCRIPTIONS

Momenciature Conventions

The symbols listed below have the following meanings

when displayed on the 834's character display;

® A colon () indicates that a message {mm) is to be
specified.

® An arrow {~) indicates that a program step (ss}is to be
specified.

& A pound sign (#) indicates that a parameter (pp} is to be
specified.

instruction Summary

"HALT” stops execution of simulation program at this
instruction.
Format:

HALT: mm

Where mm is the message to be displayed when execution
stops at this instruction.

Where mm = 0, the 834 displays the message: HALT AT
STEP ss, where ss is the step number of the halt
instruction.

"SEND"” transmits the contents of the message bufferas a
single frame.
Format:
SEND: mm
Where mm is the number of the message buffer to be

transmitted. No extra characters are added to the string,
except CRC characters and flag fields if HDLC is used.

If in half-duplex and the fine is set to receive, the 834 turns
the tfine around to transmit using the RS-232-C

handshaking protocol {(see HALF-DUPLEX TURNARCUND).

“RECEIVE"” makes the next complete received data frame
ready for processing.

Format:

RECEIVE

Processing continues if a frame has been received since

the last RECEIVE command. If not, processing stops until a
compiete frame is received.

In half-duplex, if the line is set to transmit, the line will be

turned around to allow the frame to be received. (See
HALF-DUPLEX LINE TURNARQUND.)
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"COMPARE" searches the current frame in the receive
buffer for an occurrence of the character sequence
contained in message buffer mm. The results of the
execution of this command set up a flag condition for the
JUMP EQ and JUMP NE commands.

Format:
COMPARE: mm

Where mm is the message buffer containing the character
sequence being searched for.

The 834 compares the first five characters of message mm
against the current frame. If the first five characters of the
frame do not provide a match, the 834 slides one character
further into the frame and reatternpts the match. This slide-
match process continues until a match is found or the entire
frame has been tested. Depending on the outcaome, COM-
PARE establishes either an equal (EQ) or not equal (NE)
condition.

Use the MASK instruction to fix the compare {o the front of
the frame and to set up a compare sequence with more than
five characters (see MASK).

"JUMP EQ"” Transfers program controi to a specified
program step number if the results of the COMPARE
statement indicate an egqual condition.

if no equal condition has been established, program
execution begins at the next program step.

Format;
JUMP EQ ~ 83

Where ss is the program step number to jump fo.

"JUMP NE” transfers program controf to a specified
program step, it the results of the COMPARE statement
indicate a not equal condition. ¥ an equal condition exists,
program execution begins at the next program step.

Format:
JUMP NE — ss

Where ss is the program step number to jump to.

"JUMP” transfers program controf to a specified program
step.

Format:
JUMP ~ ss

Where ss is the pregram step number to jump to.

“iF TIME" transfers program control to a specified program
step if the timer programmed in the TIMEOUT command
axpires,

Format:
tF TIME - ss

Where ssis the program step number tojump to if the timer
expires.

3-16



Operating Information—834 Operators

"TIMEQUT" starts an internal downcounting timer.
TIMEQUT occurs when the timer expires.

Format:
TIMEOUTH# pp

Where pp is the parameter buffer number containing the
timer value in milliseconds {up to 9999 with 10 ms
rasofution).

"MASK” determines which bits of the characters
programmed in the COMPARE command are actually
compared against the bits in the received data frame. H a
mask bit equats 1 the corresponding data bit and compare
bit are ignored. If a mask bit is 0, the corresponding data bit
and compare bit are compared. {See COMPARE.)

Format:
MASK: mm

Where mm is the number of the message buffer containing
the mask bit stream. The bit stream consists of hexadecimal
characters entered from the keypad.

MASK eliminates the slide-match process of comparing two
character strings; compares are fixed to the beginning of
the frame. A compare sequence of n characters is tested
against the first n characters in the current received frame.
No further characters in the frame are tested. Up to 25 char-
acters may be compared when using a mask.

Where a mask bit is 1, the corresponding bit in the compare
saquence and the current frame are not compared. Where
the mask bit is 0, a comparison is made. If the number of
characiers in te mask sequence, the mask will be padded
whti 0's {00 in hexadecimal) to the length of the compare
sequence. Refer to the following example.

3-16

EXAMPLE:

rec’v frame: 41 22 63 44 55 DA
compars seq: 41 42 43 44
mask seq: 60 60 60

(hexadecimal)

rec'v frame: 01000001 00100010 01100011 01000100
01010101 00001010

compare seq: 01000001 01000010 01000011 01000100

mask seq : 01100000 01100000 01100000 06000000

Result: match, flag set to EQ
Turn off a programmed mask with the MASK: 0 instruction.

MASK can extend the number of characters compared in
the COMPARE instruction from 5 to 25. Remember that
MASK also disables the slide-match process and fixes the
compare to the beginning of the frame. To extend the com-
pare, simply program a mask with one hexadecimal charac-
ter of 00; for & compare sequence of n characters, the
remaining n-1 unspecified mask characters are also as-
sumed to be 00.

"WAIT" causes program execution to stop for a time period
specified. During this wait, incoming data is still monitored
but no other pragram steps are executed.

Format:
WAIT#H pp

Where pp is the parameter buffer number containing the
wait vaklue in milliseconds {up to 9999 with 0 ms
resciution).
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Sample Program

The foliowing sample program demonstrates some of the
basic 834 instructions. it can be used with any
asynchronous ASClH terminal to demonsirate the 834's
simulation capability.

Program function: Send message 1, initiate the timer, and
wait for a received frame. If a frame is received, compare
the contents of the frame to message 2. if there is a maich,
send an appropriate message and halt. fthere is no match,
send a "no maich” message and repeat the sequence. ifthe
timer expires before a match is made, send a "time’s up”
message and halt.

Program steps; 1 IFTIME -~ 11

2 SEND 1

-t

3 TIMEQUT #

4 RECEIVE
5 COMPARE: 2

4

8 JUMPRNE -~ 8

7  SEND 3
8 JUMP - 3
9 SEND 4
10 HALT 4
11 SEND 5
12 HALT 5
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Messages and parameters:

Tm: THE QUICK BROWN FOX JUMPS OVER A LAZY
DOG 0123456789[CR]LF]

2m: FOX

3m: NO MATCHICRILF]
4m: MATCH[CR]LF]
5m; TIMEQUTICRILF]

Tp=2800

If the TIMEOUT timer expires, transfer program conirol to
step 11.

Send message 1.

Start the TIMEOCUT timer; the timer will countdowntio O ms
from the value entered in parameter 1.

Wait for receipt of a frame.

Compare the contents of the received frame to message 2.
The flag is set to EQ if there is a matchortoNE ifthereis no
match.

i the flag is set to EQ (match), transfer program control to
step 9. If the flag is set to NE, program control wili pass to
the following instruction.

Send message 3, then transfer program control tostep 3 to
repeat the cycle.

Send message 4, then halt and display message 4 on the
834 display window.

Send message B, then halt and display message 5 on the
834 display window.,
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SEND DATA TIMING

TIME

o TEEEEE HEEEEE

in asynchronous, the 834 transmiis characters with unspecified spacing.

THME  —rermomerereendpe

SYNC Plsls| 7 T 1T plsisf + + 11
AlY]Y Alyly
D|MN|N| DATA DiN|N DATA

Syn's are sent as they are set up

In synchronous mode the 834 sends a leading PAD character {1 0101010)and
whatever syn characters are defined in SETUP,

HRLC—FULL DUPLEX TIME  wmeemssssssssnrigir

sl F|F|F{F|F| DATA |CRCIF|F|F|F|E|F

Fl DATA CRC| F|F | F s

When START is pressed, the 834 starls sending flag characters (61111110},

When DATA is sent it is terminated with a CRC. At which point the 834 resumes
sending flags.

TIME e

HDLC—HALF DUPLEX receive send

instruction \ / instruction

PAD | F DATA | CRC{ FIF[F| DATA CRC |F{FiF|F

PAD | F § DATA {CRC | F|F

When the line is turned
around

¢ 60000 O0Ofjc 6 01 i1 1T 0|00 00 T 1 4

When START is pressed the 834 sends a leading PAD {a bit position indicated
above), anHDLC flag (011111 10), the data, a closing CRC, and a flag. I the line
is not turned around {i.e., the 834 does not execute a RECEIVE instruction), the

834 continues sending flags. lf the line is turned around, the 834 goes to aline idie
(all 1's).
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MONITOR MODE

in MONITOR mode, the 834 reads and setectively records
DTE or DCE data (either synchronous or asynchroneous). In
addition, the 834 records the data source and status of key
interface lines (RTS, CTS, CD, and MARKER), parity and
frame errors, and the mnemonic or hex decode associated
with the right-most character in the data display.

Press SETUP. SETUP conditions are selected in the same
manner as previously described.

Programming a Trigger

In the MONITOR mode, the trigger parameters define the
trigger event used to captiure data. Selection of tfigger
parameters is very similar to the selection of setup
conditions. The available trigger selections are discussed
below.

The 834 can be programmed to trigger on 1} a character
sequence, 2) an error condition, 3) a marker transition, or 4}
a combination of the previous three trigger conditions can
be selected so that the 834 triggers on the first condition
satisfied.

Press TRIGGER. The 834 displays:

NO TRIG SET if no trigger is specified or if a data trigger
is specified but no data path (DTE or DCE) is selected.

NO TRIG FOUND ¥ a trigger is specified but not found,

MATCH TRIG FOUND if a data trigger or MATCH (with or
without mask} was found during the last data
acquisition.

ERROR TRHG FOUND if the 834 triggered on a specified
error condition during the last data acquisition,

MARKR TRIG FOUND if the 834 triggered on a high- or
low-going condition for a specified interface fine.

Press | . The 834 displays POS @ END - ~ . The trigger
position is selectable (START, CENTER, END) using the left
andrightarrowkeys( - - ). Refer toFigure 3-12 for trigger
positioning illustrations.

When the trigger position is at START but no trigger
sequence has been specified, the 834 will acquire data
until the buffer fills, then go to an idle state displaying the
BUFFER FULL message. in any other position if no trigger
sequence is specified, the 834 continues monitoring data
until STOP is pressed.

Press | .The 834 displays MATCH=NONE - - .Thisitem
allows the user to select the incoming data source to
compare with the trigger: NONE, DCE, or DTE. Use the left
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and right arrow keys { ~ - } to select the appropriate data
source. MATCH=NONE indicates that the 834 will not
trigger on data.

Press | . The 834 displays T: <empty>. Upto 25 characters
may be programmed in the trigger, bui only the first five
characters are compared if there is no mask programmed. if
a trigger is used in coniunction with a mask, atl trigger
characters (up to 25) are compared but only with the same
number of characters of the received data frame (upto 256},

Enter the hexadecimal value of the desired trigger
character from the keypad and press ENTER. Repeat this
process to enter more characters. Characters may also be
inserted and deleted as they are in the message buffer (see
Editing Messages.)

NOTE

If the trigger is programmed in conjuction with a
mask, all unmasked bits are compared against
acquired data, starting at the beginning of each
framae.

if no mask is programmed, only the bits in the first five
trigger characters are compared against the received data
frame. The trigger operates in a slide-match mode. As each
new character is recevied, a new match is attempted
between the most recently acquired characters and the
trigger sequence.

Press | .The 834 displays M: <empty>. The mask consists
of a string of hexadecimal characters which are entered
from the keypad. Up to 25 characters may be programmed
in the mask buffer. Where the mask contains 1's, the
corresponding trigger and data bits are not compared.
Where the mask contains 0's, a match is attempted. Refer
to Figure 3-13.

The first n mask characters always correspond tothe first n
trigger characters. Unspecified mask characters will be
assumed to be all zero's. When the mask is entered, it will
be decoded in the code specified in SETUP. It is necessary,
therefore, to set the CODE menu item to HEX in order to see
the display in HEX.

The mask feature is useful in the case of Bit Oriented
Protocols, allowing the 834 1o trigger on a particular
address and control bit combination.

NOTE

When programming a mask, see the binary
hexadecimal code conversion charts at the end of this
manual {Tables 3-5 and 3-6),

Press | . The 834 displays ERROR=0QFF -~ ~  To program
the 834 to trigger on an error condition, use the —~ key to
set ERROR=0N,
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START CENTER END
Trigger
up to
32 Chars.
- " up to
2698 Chars.
START The B34 can receive up to 32 characters before and including
the first trigger event. Following characters may total up to
2699
START CENTER END
Trigger
up to 13561 Chars.
up to 2699 Chars.
CENTER The 834 can receive up to 1351 characters before and including
the first trigger event. Foliowing characters may total up to
2689.
START CENTER END
Trigger
32 Chars.
o -
up fo
2699 Chars.
END The 834 can receive up to 32 characters after the first trigger
event. Previous characters may total up to 2689,
3400-17A

Figure 3-12. Trigger Positioning: START. CENTER, END.
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Error conditions are as follows:

® ASYNC=parity error
=frame error

=pbreak (a character of alt O's with no start or
stop bits})

& SYNC=parity error
® HDLC=CRC error or 7 1's in a row

® SHF=a short HDLC frame (<32 bits}

Press | .The 834 dispiays MARKER=NONE - ~ . Usethe
left and right arrow keys { = - } to select the 834 trigger
event for low to high { } or-high-to-low { } MARKER input.

The 834 detects voltage levels at an unspecified sampling
rate. Sampling occurs, however, at least every 10 ms.

Acaquiring Data

When START is pressed, the 834 begins acguiring and
displaying data. The 834 siops when the capture buffer fills
or STOP is pressed.

While the 834 is acquiring data, SETUP may be pressed,
and CODE and BAUD may be changed.

TRIGGER may be pressed while the 834 is acquiring data in
order to verify the proper trigger setup andto see if atrigger
has heen found.

DATA may be pressed while the 834 is acquiring data in
order 1o view the incoming data as it is being acquired.

i a trigger has been programmed, the 834 continues data
acguisition until g trigger condition has been satisfied and
the buffer is filled. The NO TRIG indicator remains ON until
the trigger condition is satisfied.

H no trigger has been programmed, the 834 continues
acquiring data until STOP is pressed. The NO TRIG
indicator remains Ht.

Reading Captured Data

The 834 must be stopped to read captured data. The tester
stops when the buffer fills or STOP is pressed.

Press DATA. The capture buffer is displayed with the
trigger point at the right-most position in the display
window if a trigger has been found. H no trigger is found,
the last character in the capture buffer is displayed in the
right-most position.
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Press the left or right arrow keys { - ~ ) to scroli through
the capture buffer. Data moves in the direction of the
arrows.

Press O - or O - to mova to the beginning or the end of
the captured data stream,.

Press 1 o | to read DTE or DCE data respectively,

Press BCC@LOC to determine the buffer location of the
right-most character in the disptay. The 834 dispiays CRC
7777 at ## where ## is the location of the right-most
character in the display. The question marks pertain to a
BCC search and do not apply when determining character
locations.

Press ## SEARCH to search the capture buffer for a specific
character; ## is the hexadecimal representation of the
character being searched for. The search proceeds from
the right-most character in the display window to the last
character in the capture buffer. The searched character
appears as the right-most character in the dispiay.

Press SEARCH with no specified character to search for the
next EQF.

NOTE

The scratch pad area will display the hexadecimal
equivalent of the right-most character in the display
window. Source and control line indicators are also
associated with the right-maost character.

If a parity error is associated with the right-most character,
the error is indicated in the scratch pad area with a small
letter “p” following the hexadecimal equivalent. A framing
error is indicated with a small letter "f". (A parity error is
ignored if a frame error exists.)
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BCC Verification

The 834 can perform a BCC check on data in 4 message
buffer or in the capture buffer. A CRC-16 or LRC-8 is
cafculated depending on which has been selected in
SETUP.

Use the left and right arrow keys ( = ~ Jto position thefirst
character to be included in the calculation at the right end
of the display window, Start and end search characters
must be from the same data source (DTE or DCE),

Press MARK BCC.

Use the left and right arrow keys to position the last
character to be included in the calcuiation at the Fight end
of the display.

NOTE

Extranecus DLE and SYN characters may need to be
deleted for a BCC calculation. Press CLEAR to clear
any given character at the right end of the display.
Deleted characters appear as a symbol  Press
ENTER to restore deleted characters,

Press BCC@LOC and hold. The 834 displays BCC {or LRC)=
H# #1 AT @@, where ## ## is the CRC (four hexadecimal
values if CRC is selected in SETUP, two hexadecimal values
if LRC is selected) and @@ is the location of the right-most
character in the display window.

Trigger: AAAF

Mask: FFF7
= [Jata Stream -
Second Char. First Char.
Bit # | 7. 6543210 7654321¢0
DATA: 60190 110 0110000 1
TRIGGER:{1 0 1 0 111 10101010
MASK: 1111 111 11111111

3400-80

Figure 3-13. Trigger event occurs because the unmasked trigger bit matches the corresponding data bit.
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BERT/BLERT

The 834 performs bit error-rate testing (BERT) and block
error-rate testing (BLERT} using the 511 bit CCITT standard
pseudo-random pattern sent in blocks of 1000 bits. Errors
are counted continuously or over a total test iength of 10ED
{100,000} bits or 10EG {1,000,000) bits.

SETUP

{See the Setup section in this manual).
Connect the 834 to the modem using the 834's T-cable.
Set the MODE switch 10 BERT.

Press SETUP, display BAUD=1200. Use the -
scroll through the available baud rates,

key to

Press the | key, display PATTERN=511. This set up
parameter is not selectable.lt is provided for information
purposes only.

Pressthe | key, display BITS=CONT. Usethe - key
to select either 10EDS or 10E6 test lengths.

Pressthe |  key, display SETUP=SYNC. Usethe - key
to select ASYNC if desired.{For setup async menu items see
BERT SETUP in SETUP section.)

Press the | key, display CLK=NORMAL. Use the -~
key to select DERIVED (data derived) or DTE (ciock source
provided by the DTE).

Press START.

BERT Operation

The 834 continuously transmits the test pattern. Once
synchronized with the incoming pattern (the NO SYN LED
goes out), the 834 continuousty monitors for the entire test
length and records errors, After the 834 stops monitoring,
it continues to transmit the test pattern until STOP is
pressed.

With continuous pattern fransmission, the 834
continuously transmits and monitors the pattern untii
STOP is pressed.

DATA Displays
As soon as START is pressed and synchronization is made,
the 834 begins to count and display bit errors.

The dispiay reads;
BIT ERR = XXXX

Where XXXX =the total number of biterrors countedduring
the current test, i the count exceeds 9999, and overrange
indication is displayed-- an overrange indication indicates
that more than 9989 bit errors have been received.
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The | and ! keys can be used during the test to
display the following data:

BiT ERR = XXXX
BLK ERR = XXXX
BLOCKS = XXXX
FAULTS = XXXX

BLK ERR is the total number of blocks with one or more bit-
errors.

BLOCKS is the totat number of blocks received.

FAULTS is the total number of times the 834 has
resynchronized during the current test. The 834 attempts
resynchronization after an excessive number of bit errors
has occurred. If a fault has occurred an "F" appears in the
scratch pad area of all BERT data displays and remains
there until a new test is started.

Injecting Bit Errors

Single bit errors may be injected into the bit stream by
pressing the ENTER key.

Resetting Counters

All counters may be reset while under test by pressing the
CLEAR key. All counts are reset 1o zero and the receiver is
re-initialized without interrupting the transmitted pattern.

BAUD = (1200, 1800, 2400, 4800, 7200, 9600,
19200, 6O, 75, 110 134.5, 1560, 200,
300, 600)

BITS = {CONT, 10E5, 10EB)

SETUP = {SYNC, ASYNC)

BITS/CHAR = (8, 9, b5, 8, 7) Nine bits per character
must be used with odd or even parity.
Five bits per character may not be used

with parity,
PARITY = (NONE, ODD, EVEN, MARK, SPACE}
STOP BITS = {1, 1.5, 2}
CiK = (NORMAL, DERIVED, DTE)
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Definitions

BITS

CONT
10E5
10ES
STOP BITS

NOAMAL

DERIVED

DTE

3-24

Total number of bits received in one
BERT test.

Continuous

100,000 bits

1,000,000 bits

Used in ASYNC setup only

in SYNC setup the clock signals
supplied by the DCE device are used.

In ASYNC setup the pseudo-
random patternis broken up into 8-
bit characters framed by start and
stop bits.

Clock derived from received data tran-
sitions

Same as NORMAL except in SYNC
setup the T-data clock is supplied by
the DTE device.
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SELF TEST MODE

introduction

All test equipment should be checked for proper operation
before it is used in the field. An 834 operator can quickly
achieve a high degree of confidence in the operation of the
834 by running the resident exercising routines available
in the SELF TEST mode. The routines are selected from a
menu, and the displays generated indicate successful or
unsuccessful completion of the tests.

Observe the following conditions before using SELFTEST:
#® Set the mode switch to SELF TEST.

& Disconnect all external devices except the power cord
and User ROM Pack (if any).

® Close all switches on the Interface Access Panel

The SELF TEST menu offers four leveis of exercising
routines {see Figure 3-14}

The Seli-Test, Mode Switch, and
External Data tests thoroughly
exercise the 834. The user need
run  only these tests to have
confidence in the operation of the
834,

CLEVEL 1:

Operating information—834 Operators

LEVEL 2: The Powaer-Up, Display, and
internal Data tests are combined to
form the Self Test routine acces-
sible in level 1. These tests may be
accessed individually from this
level.

LEVEL 3: The List-ROM routine displays
descriptive information on any 834
ROM. FPart number information is
displayed for Tekironix-supplied
ROMs. This feature is useful for
verifying that the proper ROMs are
in piace. ‘

LEVEL 4; The Service-Nonmaskable inter-
rupt (SVC-NMI) loop is designed for
service personnel. No error

messages are generated.

Use the left and right arrow keys to scroll through the tests
on each level, Use the up and down arrow keys to move
between levels. Press START to begin a test. In most cases
where an error message is generated, press any keyonthe
front panei to return to the menu, Occasionally, it may be
necessary to turn the 834 off then on again.

LEVEL 1:

4
\

LEVEL 2:

4
\

SELF TEST-=MODE SWITCH-=>EXT DATA

POWER—UP=>=DISPLAY-=>INT DATA

LEVEL 3: LIST-DSROM-+>CSROMO-+>CSROM 1<+ CSROM2-<=CSROMI >
4 LIST—-XROMO-=>=XROM1-+»3}ROMZ2--+=XROM3
LE‘EEL 4: SVC-NMi 340019
Figure 3-14. Self Test Menu.
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Enter a number 7(1-2999) before pressing START to cause
the 834 to run the test n times. If 0 START is entered, the
834 continues the test until an error is found or the 834 is
turned off. H no number is entered, the test is executed
once. Turn the 834 off 10 end 2 long sequence of tests.

After START is pressed, the display reads TEST STARTED »
where n is the number of times the test will be run. if atest
is rurr more than once, the value of n decreases with each
display of the message.

The SELF TEST routines can generate many error
messages. Very few messages indicate conditions that the
operator can fix. Those messages are discussed in this
section under the appropriate tesis. All other error
messages indicate conditions that must be corrected by
qualified service personnel.

warwnine [

To avoid personal injury, do not remove the product
covers or panelfs. Refer operation problems to
gualified service personnel,

Power-Up Test

The Power-Up test is executed every time the 834 is turned
on and must be completed successfully for the 834 to be
operable. The user can run the test again after the 834 is
operating by selecting the Self Test routine in level 1 of the
test menu or by selecting Power-Up individually from level
2.

f the 834 is turned on in the SELF TEST mode and an error
condition exists, the Power-Up test displays the
appropriate error message. In any other mode, the dispiay
reads 834 ERROR. inthis case, the cperator shouldturn the
834 off, change the mode setting to SELF TEST, and turn
the 834 on again to see the specific error message,

if the 834 isturnad on in the SELFTEST maode and there are
no errors, the display reads SELFTEST - - .Inail other
modes, the display is 834 READY.

The Power-Up test consists of two parts that run
concurrently: Display System Check and Control System
Check. One facet of the Display System check is visible to
the operator as each display segment is sequentially lit. If
the Display System check is suscessfully completed, DS OK
is disptayed. This display is replaced by 834 READY {or
SELF TEST + - } if the Control System check is
successful.

3-26

The following Power-Up error messages indicate
conditions that the operator may possibly be able to fix. if a
message persists, contact qualified service personnel.

8AD KEYBOARD
BAD SWITCH

BAD XROM HEADER
BAD XROM CHKSUM
BAD XROM LIST

CS5 CK

BAD KEYBOARD indicates that the contacts of one or more
of the front panel keys are shorted. A key is considered
shorted if itis accidentally depressed during 834 power-up.
Turn the 834 off, then on again making sure no keys are
inadvertantly depressed.

BAD SWITCH indicates that an Hlegal code was read from
the rotary mode switch. The mode swiich may be
positionad in between mode setiings or may have dirty
contacts. Turn the 834 off, rapidly move the mode switch
through ali positions several times, then turn the 834 on
again.

BAD XROM HEADER, BAD XROM CHKSUM, BAD XROM
LIST, and CS OK indicate problems in the external User
ROM Pack. Turn the 834 off, remove the ROM Pack from
the connector in the back of the 834, then turnthe tester on
again. Refer the ROM Pack to service personnel.

CAUTION

To prevent ROM damage always turn the 834 off
before removing or installing a User ROM Pack.

Primary Tests

The Self Test, Mode Switch, and External Data tests
thoroughly exercise the 834. The user need run only these
tests to have confidence inthe operationof the 834. Access
these tests from the first tevel of the SELF TEST menu.

Self Test

This test is a combination of the Power-Up, Display and
Internal Data tests. No operator interactionis required. The
display returns to SELF TEST - when all tests are
successfully completed.

Power-Up. This test was discussed earlier in this section.

REV A DEC 1980



Display. This test checks for shorts between dots ina row or
column of the fluorescent display. Press STOP to freeze the
test pattern display. The dispiay resumes when STOP is
released. No error messages are generated. Datect missing
dots or LEDs by carefully watching the test patterndisplay.

Internal Data. This test consists of three checks:

® RS-232 Control Line Check. Tests all of the internal
data paths possible with the mode switch set to
SELF TEST.

®  Bisynchronous Mode Check, Tests the ability of the
834 to send and receive synchronous data.

® interrupt Response Check.

Mode Switch

This test checks mode switch and RS-232 control lines in
all modes. The display prompts the user when to change
the mode switch setting.

After START is pressed, the display reads SET
MODE=MONITOR. Rotate the mode switch to the
MONITOR setting to allow the appropriate data paths to be
checked. if no errors are found, the display changes to SET
MODE=DCE SIM. Continue the test as prompted. i no
errors are found in any mode, the display returns to MODE
SWITCH — — |

External Data

This test checks the signal path through the eleven R$-232
lines supported by the 834 (see Interface Access Block
Diagram, Figure 3-15), the RS-232 connector onthe back of
the 834, and through any RS-232 cabie attached to the
tester.

The MARKER line is checked; then a 19.2 K baud data
stream is sent out over ihe interface, read back, and
checked for errors.
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The following conditions must be met before the test is
started.

® All switches on the Interface Access Panel must be
ctosed.

# The MARKER pin must be connected to DTR with a
umper wire.

® An adapter configured in the following manner must
be plugged inte the RS-232 connector or intothe end
of any cable attached to the 834,

Pin 2 to:  Pins 3, 10, 12, 14,16, 18, 21, 23, 25

Pin 24 to: Pins ®, 11, 13, 15,17, 19, 22

Pin4to: Pins b, 8

Pin 20 to: Pin 6

{Standard male RS-232 connector.)

After START is pressed, the display reads SET MODE-
=BERT. Rotate the mode switch as prompted. After thetest
is completed, the dispiay reads SET MODE=SLFTEST. Any
error messages generated are not dispiayed until the mode
switch is returned to SELF TEST. If there are no errors, the
display reads EXT DATA — — ,

List ROM

This routine displays descriptive information on any ROM
in the 834, This feature is useful for verifying that the
praper internal system and external User ROMs are in
place. The Display System ROM is designated DSROM;
Controi System ROMs are designated CSROMO through
CSROM3. ROMs in User ROM Packs are designated
XROMG through XROMS3.

“List ROM” displays part number information for
Tektronix-supplied ROMs. The display contains the
designation of the ROM plus the last six digits of the
Tektronix part number as shown in the following exampie:

CSRM1.PN- nnnn

ROM Packs may contain user-programmed ROMs_ These
RCMs may not provide any descriptive data for display by
the list ROM routine. If data is provided, it may notbeinthe
ferm shown above.
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INTER FACE AQCESS patterns. These lines are equipped atthe access panelwith
Single Pole-Single Throw (SPST) switches. The operator
The interface Access Panel on the front pana! of the 834 can use swilches and/or jumper wires to:

aliows the user to monitor interface lines or adapt the 834
1o nonstandard interface ceonfigurations. All twenty-five
R5-232 lines enter the access panel. Pins are provided for
ali iines except Protective Frame Ground, A biock diagram
of the interface is depicted in Figure 3-15.

& Monitor any pin with the marker or probe indicators (see
Controls, Indicators, and Connectors section).

& Pull any line high or low with the +V or -V pins.

@ Reconfigure the 834 to nonstandard interfaces by

connecting or disconnecting primary channel lines with

the SPSY switches or by crosspatching any of the 24

Eteven RS-232 lines support full and half duplex data links incoming RS-232 fines to any of the primary channel
and synchrenous and asynchronous data transmission lines.

PROBE <
+ ¥
-y

————— 25 &
TX¢ {DTE TX¢ (DTE
OB o N o e (OTE)
BT
23 o
RING
2z e
DTE QUAL
27 e
DTR DTR
20 8 e ¢ ———
{S)RTS
i9 &
AX¢ (DCE} e RX¢ (DCE)
7 e m\uu- ®  wwE———————
{SIRXD
TX¢ (DCE) 6 TX¢ (BOE)
[
59 w\w o
40
e %J
(S)co
2 e
1M1e
10 @
9 @
cD cP
8 o ﬁ_\m &
GND GND
| 7 o e e 8
DSR [32:323
g e -—n\a-wn- [
CTs CTs
e ——— 5 B uu-—a\-um [ QT r—
RTS ATS
e R Y —
RXD RXD
30 —-\mun [P RS————
TXD - THD
Protective 2o °
L_Ground 3400-20A

Figure 3-15. Interface Access Block Diagram.
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Table 3-2 charts the conditions of the primary channel lines

in the Monitor, DCE Simulate, DTE Simulate, and BERT 232 format,

QOperating Information—834 Operators

Figure 3-16 provides background information on the RS-

modes,
Tabie 3-2
Conditions of Primary Channel Lines by Mode
MODE PIN/MNEMONIC DRIVEN/MONITORED COMMENTS
MONITOR AllM 834 passive to interface
DCE SIM 2/TXD M Data from UUT
3/RXD 3} Data sent by 834
4/RTS M
5/CTS D
8/CD D
6/DSR Asserted by 834
20/DIR M Must be asserted by UUT or
at access panel
15/TXHDCE) D DCE transmitted data clock
17/RXG D Received data clock
24/TXHDTE) M DTE transmitted data clock
DTE SIM/BERT 2/TXD D Data sent by 834
3/RXD M Data from UUT
4/RTS D
5/CTS M
B/CD M
6/DSR M Must be asserted by UUT or at
access panel
20/
20/DTR D Asserted by 834
15/ TXB(DCE) M DCE transmitted data clock
17/RX3 M Received data clock
24/TXHDTE} b DTE transmitted data clock

REV JUL 1981
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Figure 3-16. R5-232 Pin Format.
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HALF-DUPLEX
LINE TURNAROUND

In haif duptex, the following lines are controlled by the 834:

DTE SIVi—RTS,DTR
DCE SIM—CD,CTS,DSR

Whes line conditions change from SEND to RECEIVE state
tor vice versa) they remain in that state until another SEND
or RECEIVE command is execuied.

Pressing PROGRAM while the 834 is operating will display
the program status message (see Display Definitions).
Program status messages unique to half-duplex operation
are presented in parentheses in the description below.

In DTE SIM the 834 performs the half-duplex RS-232 line
turnaround as follows ({timers may be programmed using
the DELAY menul
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1. When a SEND command is executed the 834 waits
for CD to go off (SEND WAIT), then raises RTS and
waits for CTS 1o go on SEND DELAY) then transmits
the message.

2. When a RECEIVE command is executed, the 834
turns off RTS and waits for the DCE to turn on CD
(RECEIVE WAIT).

in DCE SIM the 834 performs the half-duplex RS-232 tine
turnaround foliows (timers may be programmed using the
DELAY menu}

1. When a SEND command is executed the 834 waits
for RTS to go off (SEND WAIT) then turns on the
RTS/CD timer (SEND DELAY). When the the timer
expires, the 834 turns on CD and transmits the
message.

2. When a RECEIVE command is executed, the tester
waits for RTS to go on (RECEIVE WAIT), then starts the
RTS/CTS timer {RECEIVE DELAY). When the timer
expires the 834 raises CTS.
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FRAMES

In MONITOR MODE framing is useful because:

1. The 834 inserts EQF indicators ]{ into the capture
buffer when it encounters an end-of-frame condi-
tion. This makes end-of-frame conditions more
visible when reading the capture buffer,

2. Masked triggering is always based on start-of-
frame. Without frames, the user can only do &
sliding search of the received data.

In SIMULATE modes (DTE and DCE} frames are essential
since the 834 reguires that a frame of data be received
hefore a RECEIVE command can be executed.

Synchronous

A start-of-frame is recognized by the 834 as the first non-
SYN character after synchronization is established.

An end-of-frame is recognized by the 834 as an EQF
character or idle line. Anidleline consists of aseries of SYN
characiers, SPACES (all zeros), or MARKS (all 1's). The
number and type of characters which determine anidieline
may be selected by the "IDLE=" menu. See the SETUP
section of this manusal.
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HDLC

Start- and end-of-frame are defined by protecol.

Asynchronous

Start-of-frame is recognized by the 834 as the first
character received after an end-of-frame is found.

Anend-of-frameisracognized whenthe 834 encounters an
EQF character. (An EQF is defined in the SETUP section of
this manual.)

ASYNBLK

A start-of-frame is recognized by the 834 as the first
character received after an end-of-frame.

An end-of-frame consists of a number of character times
within which no valid characters were received. The
number of character times is selected by the “iDLE="
menu. See the SETUP section of this manual.
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DISPLAY DEFINITIONS

The following messages appsar in the 834's display area
during various stages of the tester's operation.

834 MALFUNCTION. iIndicates an error in the 834
microprocessor. The user should sendthe 834 to a qualified
service person, if removing user-generated ROM's does not
eliminate the problem.

834 STOPPED. The 834 mode switch has beenturned or
STOP has been pressed.

ACQUIRE. (Program Status) This is the start of the
realtime data dispiay. Usually this message will leave the
screen as characters are sent or received. If this display
remains, check the setups and clocks. in SYNC setup check
the NO SYN iight to see if synchronizaticn has been
established,

BERTTESTDONE., The 834 has completed afinitelength
BERT test.

C5 QK. This message precedes 834 READY, When CS 0K
remains on the screen, it indicates that the 834 passed ail
power up tests but was unable to initialize the system. This
message may indicate a bad user ROM; if removing the
user-generated ROM does not fix the problem, send to a
‘qualified service person.

D8 OK. This message precedes 834 READY. When DS OK
remains on the screen, itindicates a hardware malfunction.
{Send the 834 tc a qualified service person.)

ERROR TRIG FOUND. (Trigger Status Message} An
ERROR trigger has been found.

ERROR TRIGGER. (Termination Message) An ERROR
trigger has been found.

EXTRA FRAME. The 834 checks to see if frames have
been received white sending data. To disable this function,
press 14 TRANSFER. To reenable this function, press 15
TRANSFER,

FRAME OVERRUN. (Termination Message} The 834 has
received more than two full frames and has not executed a
RECEIVE command.
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HALT AT STEP 100. (Termination Message) Program
Step 99 has been executed and the next step is step 100,
which does not exist. The 834 stops and displays =HALT AT
STEP 100.

HALT AT 8TEP nn. 834 has encountered a HALT instruc-
tion for which no message buffer has been specified. Where
nn is the step number.

MARKER TRIG FOUND. (Trigger Status Message) A
MARKER trigger has been found.

MARKER TRIGGER. (Termination Message} A MARKER
trigger has been found.

MATCH TRIG FOUND., (Trigger Status Message) A data
trigger has been found.

STRING TRIGGER. (Termination Message) Character string
match trigger has been found.

MO SUCH XFER#. Keystroke sequence to be transferred
does not exist.

NO TRIG FOUND. {Trigger Status Message) Atrigger has
been specified but not found.

NO TRIG SET. Notrigger is specified, or a data frigger is
specified but no data path (DTE or DCE} is selected.

PRESS SETUP? 834isinanidle condition. Operator must
choose which display he wants: SETUP, PRO-
GRAM /TRIGGER, or DATA. Only other functions allowable
are transfer functions and START.

ssRECEIVE. The 834 is executing a RECEIVE command.

{Program Status) The 834 has completed the necessary
fine-turnaround {if in half-duplex} and is waiting for a valid
frame 1o be received.

RECEIVE DELAY. RTS is ON, but 834 is waiting for
specified line turnaround time to expire hefore # can raise
CTS.

AECEIVE WAIT. The 834 is executing a RECEIVE com-
mand.

DTE SIM. 834 turns off RTS, waits for CD to go high.
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RCV OVERRUN. The baud rate in the combination with
certain setup parameters {e.g., sync/async, full or half-
duplex) exceeds the ability of the 834 to process incoming
data*,

ssSEND DELAY. The 834isexecutinga SEND command.

DTE SIM thalf duplex). 834 raises RTS, waits for CTS togo
ON.

DCE SIM {half-duplex). RTS has been dropped andthe 834
is waiting the specified line turnaround delay ime to expire
before it can raise CD.

ssRUNNING. The 834 is executing a program. Usually
this message appears when the simulation programisina
loop.

ssSEND HOLD. The 834 is executing a SEND command.
DTE SIM. The B34 is waiting for DSR to go high.
DCE SIM. The B34 is waiting for DTR to go ON.

in synchronous and HDLC, the 834 oniy checks DSR and
DTR at the beginning of the frame. In asynchronous, the
834 checks DTR and DSR line status for each character.

sSsSENDING. B34 is execuling a SEND command. The
834 has completed all line turnaround functions (if in half-
duplex}and data is being sent. If the 834 expects an external
clock and sees none, the 834 will display SENDING but no
data wiil be sent.

SEND WAIT. The 834 is executing a SEND command.

DTE SIM. In half-dupfex only, the 834 waits for modem to
drop CD.

DCE SIM. In half-duplex only, the 834 waits for DTE to drop
RTS.

SETUP ERROR. Parity and bits/char are in coniention: 5
bits/char with parity (unaillowabie); or 9 bits/char without
parity (unallowabie),

TOO MANY XFERS. A User ROM programming error.
More than five transfer functions have been nested. This
will oceur if a keystroke sequence invokes itself.

ssWAITING. (Program Status) The 834 is executing a
"WAIT" instruction.

*To remedy the situation of a RCV OVERRUN perform the following operations:

In any setup—turn off the MARKER trigger; turn off the error trigger; turn off the MATCH trigger; turn off the

realtime display (12 transfer on, 13 transfer off).

In async-—select the proper parity and bits/char; clear the EOF character.

In sync—select proper parity. choose a specific idle charcter; ciear the EOF character.
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MANUAL ROM CODING

Coding A Custom XROM

Custom XROM's for the Tekironix 834 Programmable Data
Communications Tester make readily available frequently
used setup information, simulation programs, and user
messages. The code stored in an XROM can initiate any of
the key functions on the 834's front panel. In addition, the
XROM code aflows you te expand the instrument’s setups
and menu options or to include user-defined translation
codes, baud rates, and idie definitions.

This seciion describes how te code your own XROM, Use
only ROM’s identified by the vendor part number 2716,
2732, or 2532. The fourth socket (XROM 3} of ali 834 ROM
Packs is rasarved for the custom XROM.

Allinformation in an 834 custom XRCM mustbe entered in
hexadecimal notation (base-16 number system). Tocode a
custom XROM, you should be familiar with hexadecimal
hexadecimal notation {(base-16 number system).

Depending upon the type of XROM used the fourth socket
has to be jumpered in the following manner:

Part P3 Jumpers
2716 or TMS 25186 1-2, 4-5
2532 2-3,4-5
2732 1-2, 3-4

RY AV av oWl N sy
?CAUT!ON %

WA W W S

XROM's should be installed in a ROM Pack only by
qualified service personnel.

The Custom XBOM Format

A custom XROM has three sections: the header, the ROM
list, and the trailer (Figure 3-17). The sections, cutlined
below, are detailed in the CODING PROCEDURE
subsection.

The Header

The header occupies the first 32 bytes of the custom XROM
(Figure 3-18). Byte 0 of the header, the physical start of the
XROM, contains either 55h or FFh, Standard 834 XROM's
contain 55h inthe first byte of the header, indicating that all
the information in the XROM agrees with the conventional
format. An FFh on the first byte, offered as a convenience
for coding custom XROM's, directs the 834 to ignore the
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XRCM length field {bytes 1 and 2 of the header) and the
checksum field (the last two bytes of the trailer). Enter FFh
in the first byte of the header if you do not wish to include a
checksum for the custem XROM or on XROM tength.

BYTE #

@ HEADER

32 AOM LIST

END—3
TRAILER

END 340022

Figure 3-17. Custom ROM format.

BYTE #
] 55 or FF e Header Type
1 isb } LENGTH OF XROM
2 msb (in bytes)
3
e S XROM ID
_ {in ASCIi hex)
18 J
19 FF — {0 TERMINATOR
20 )
_ > (NOT USED)
31 ) 3400-23

Figure 3-18. The XROM header format.
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The secend and third bytes of the header contain the length
of the entire XROM in bytes, the least significant {Isb) of the
length in byte 1 and the most significant byte (msb) of the
length in byte 2. For example, if the XROM ifength is 4 K
bytes (4096 bytes). first convert the decimal length to
hexadecimal notation, then enter the result (1000h} into
the XROM as follows:

Byte #
H 00
2 10

Bytes 3 through 18 of the header contain a 16-character
XROM iD. The |ID serves to identify the contents of the
custom XROM to an 834 operator. Transiate the
alphanumeric characters in the D to ASCH hex code before
entering them in the XBOM. if the ID is less than 16
characters in tength, fill the remaining bytes with spaces.
(The ASCH code for a SPACE character is 20h.) Byte 19 in
the header, always FFh, indicates the end of the XROM ID.

To display the XROM ID on the 834's front panel, first
switch the instrument to SELF TEST, then press the DOWN
key twice. Now gress the keys O, RIGHT, 8, RIGHT so that
the message LIST-XROM3 is dispiayed. Finaily, press the
START key to dispiay the custom XBOM ID. I no XROM is
instatled, the message NO XROM HEADER is displayed.

if an XROM is instalied, a 16-character message is
dispiayed. Bytes 20through 31 of the header are ignored by
the 834.

The ROM List

The ROM tist consists of one or more entries of varying
lengths. The entries in the ROM list are an extension ofthe
834's firmware. Plugging a ROM Pack into the 834
automatically links the ROM list entries in each of the
XROM's with the instrument’s resident ROM List.
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There are three basic types of ROM List entries: key
sequence entries, menu entries, and directory entries. Key
sequence entries consist of a sequence of hexadecimal
codes that correspond to the keys on the 834's front panel.
The function of a key code in the ROM list is equivalent to
pressing a front-panel key. In addition, the key codes
inciude a few functions that are not available on the 834's
front panei.

Menu entries allow you to add user-defined transiation
codes, baud rates, and sync idle characters to the existing
setup menu options. Directory eniries offer a menu to
identify the individual key sequence entries in an XROM by
displaying a brief description of each entry on the 834°s
front panel.

The Trailer

The traifer cccupies the last six bytes of the custom XROM
{Figure 3-19). The last two bytes of the trailer contain the
checksum for the entire XROM, the least significant byte
{Isb} of the checksum in byte END (the physical end of the
XROM) and the most significant byte {msb) of the checksum
in byte END-1. The procedure for calculating the checksum
is described in THE CODING PROCEDURE.

The four bytes above the checksum bytes END-5 through
END-2 of the custom XROM trailer, must always contain
respectively, 00h, OCh, 00Oh and FFh.

BYTE #

END~—5 0
END—4 00
END—3 CG
END—2 FF
END—1 msb
END ish

CHECKSUM

3400-62 j

Figure 3-19. The XROM trailer format.
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The Coding Procedure

Coding a custom XROM is basically a three-step process
{Figure 3-20). Before starting the coding procedure, you
should have a clear idea of the 834 application for which
you're producing the custom XROM. For the first step of the
procedure, select the setup options for the application and
write the necessary simulation programs. The second step
censists of coding the ROM list into key sequence entries.
All desired menu and directory entries are alsc coded
during this stage. For the third step, code the XROM header
and trailer, then, in accordance with the custom XROM
format, combine them with the ROM list entries’ ROM
image. The ROM image is used to generaie the custom
XROM.

The following information guides you through the coding
procedure. Word sheets and coding forms are provided to
help make the process a little easier.

Operating Information—834 Operators

The First Step: Setups and Simulation
Programs

The first step of the custom XROM coding procedure
invoives selecting the data communications network setup
option for the 834 application and writing the necessary
simulation programs,

Selecting The Setup Option

i the 834 application is to run on only one data
communication network or on several networks with
common setup options, it is convenient fo include the setup
optians in the custom XROM. Then the 834 operator does
not have to repeatedly key the same setup information
before running the application.

—Select Setup Options

834
APPLICATION —Write Simulation
Programs
Y

Entries

— Code Key Sequence

— Code Menu Eniries

— Code Directory Entries CUSTOM
XROM
Header
1 ROM List
--Generate Header and Trailer :
—Enter Header, ROM list entries, I ——— -
and Trailer into final ”‘
XROM image -
Trailer
3400-25
Figure 3-20. The three steps in the custom XROM coding procedure.
REV A DEC 1980 3-37



Operating Information—B834 Operators

The Setup Worksheet in Figure 3-21 lists menu
information for each of the 834’s operating modes. The
top of the worksheet provides space for the date, page
numbper, programmer, ROM name, and a brief description
of the setup information. The abbreviation XFR# in the
upper right corner of the"worksheet refers fo the transfer
number, which is explained later in this section.

The first box on the worksheet lists the setup menu
categories for the Monitor and DCE/DTE Simulation
Modes, the second box lists the categories for the BERY
Mode, and the third box lists the menu categories for
trigger programs. The fourth box is for comments, generaily
further information for the 834 operator who runs the
application.

To use the setup worksheet, just write in the desired setup
option next to each menu category. Figure 3-22 shows a
sample setup worksheet. Note that setup options for the
baud rate and duplex menu categories are not inciuded in
the custom XROM. For this sample applicaticn, the baud
rate and duplex are variabie. The worksheet comments

section instructs the operator to key in the baud rate and
duplex options of the 834's front pane! before running the
application.

Writing the Simulation Programs

Storing a simulation program in the custom XROM,
especially a frequently used program, saves the time
involved in entering the program on the 834's front panel.
The worksheet in Figure 3-23 provides space to list the
program steps, message, and parameters of your
simulation progam.

The section labeled PROGRAM STEP on the Simulation
Programming Worksheet is divided into three columns: the
first column for the program step number, the second for
the name of the instruction, and the third for the cross-
reference {(XREF) number. Depending on the instruction,
the cross-reference number refers either 1o a message, a
parameter, or to another program step.

DATE PAGE G DATE PAGE aF
8 SETUP PAGE OF XFR? 33 SETUP PAGE OF XFRY
FROGRAMER PROGRAMMER
WORKSHEET [Foeinsl WORKSHEET [Rosiiml
Form Sw-1 Forr SW-1
Cescription Deseripgian
SIMULATE/MONITORMODE SETUP: SIMULATE/MONI TOR MODE SETUR:
MOIE: s MoDE: LAMCESIM_.
CODE CODE w ASCIE
BAUD BALD
DUPLEX DUPLEX
ELAY DELAY
SETUP SYNG [eE ABYNC/ASYNEL R SETUP 2ASYAMC HOLG ASYNC/ASYNELK
Bitsfohar NRZI Bits/ Char Bits/char NRZE Bits/Char = B
Parity Clock Parity Pasity Clock Parity 2 MOAVE'
ac Stop Sits BOC Stop #its = §
SN HOF 5YH EOF =
EOF Tiewng EOF Tising
oL IDLE
Clock BT gad IDLE u: SYND meny mual be 36t with ASYNBLK Clotk “BGG ane IDLE n SYNG mens must be sel walh ASYRE K
BERT MODE SETUP: BEAT MODE SETUR:
BALD FAUD
PATTEAN PATTERN
mTs BITS
SETLE SYNG ASYNC SETUP BYNG ASYNG
’ Ciook fAits/ Crar Clock Bite/Char
Parity Parity
Sop Bis Hiop Bits
TRGGER PROGRAMS: TRIGGER PROGRAMS:
POSE POSE
MATCH REATGH
T T
M: "
£RROA ERRGR
MARKER MARK ER
OTHER SETURS: OTHER SETUPS:
SET THE Qg
ORERATING AIODE Sinrrcw o LCES/Y
KEY 1ns g
RRECT BAVD RATE 4ND DL £x
3400-26 3400-27

Tekkronix

CEMAETTED TT1 EMCELL 7o

Figure 3-21. The Setup Worksheet.
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Talktronix

SO PED T EXGEG ENGE

Figure 3-22. A sample Setup Worksheet.
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The MESSAGES section on the worksheet provides a
column for the message number and a column for the
message. Since a message can be upto 3000 characters in
length, we recommend that you write only a brief
description of or reference to the message in the space
provided. You ¢an write the entire message in a separate
sheet, if more space is needed.

SIMULATION DATE PAGE oF
£ 34 PROGRAMMING 2255 o °

WORKSHEET  romname
Form SPW-1
Program Deseription
PROGRAM STEPS FAESSAGES PARAMETERS
NC XREF] NO o

) PROGHAM STEPS (conm | [ PROGRAM STEPS (CONT)
NO XREF| NGO KHEF

Operating Information—834 Operators

The PARAMETERS section on the worksheet provides a
column for the parameter number and a column for the
parameter. A parameter consists of a maximum of four
decimal digits.

The worksheet in Figure 3-24 contains a brief sample
program that repeatedly sends a message over the data
communications interface. Note that the program steps are
written as if displayed on the 834 front panel. A colon
follows the SEND program step and an arrow foliows the
JUMP program step. The colon means that the cross-
reference number {in this case, one) refers 10 a message.
The arrow means that the cross-reference number (also
one inthe exampte) refers to a program step. A cross hatch
{#) after a program step {not shown in the example) means
that the cross-reference number refers to a parameter.

To conserve space, the message column of the sample
worksheet contains only a short description (ASCH FOX
MESSAGE) of the standard communicators message THE
QUICK BROWN FOX JUMPS OVER ‘A LAZY DOG.
0123456789 {CRI[LF]. The messageistobetranslatedinto
ASCIl hexadecimal code.

83 SIMULATION _ owrs Bar . or
£ PROGRAMMING 355 e B—
WORKSHEET  row name.
Farm SPW-1

Brogram Descripion

LEPEAT ASCIT Fox "A1ESSAGE

BROGRAM STEPS MESSAGES BARRMETERS

I
I
L
L
.
L
L
L

HO XRER HC NG

!kh
Nt

ke
N

ABCH FOX ATESBLIGE. !

L] . L

Tektronix

AT ZED 1D EAGELERE

Figure 3-23. The Simulation Programming Worksheet.
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3400 29

Figure 3-24. A sample Sirnulation Programming Worksheet.
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The Second Step: Coding the ROM
List Entries

The second step of the custom XROM procedure involves
coding the setup information and simulation programs of
an 834 application into key sequence entries. In addition,
ali menu and directory entries needed for the applicaton
are coded during this step.

Coding Key Sequence Entries

The Key Seguence Entry Format. The format of a key
sequence entry is shown in Figure 3-25. Byte 0 of the key
sequence entry contains the entry number, either Cth or
02h. If the entry number is 01h, the key sequence entry is
called automatically at power-up: all key codes in the entry
are exacuted by the 834 when the instrument is switched
cn.

If the entry number is 02h, the key sequence entry can be
calied out by its transfer number. In this case, the key codes
in the entry are executed only after typing the key sequence
transfer number onthe 834'sfront panel and then pressing
the TRANSFER key.

The second and third bytes of a key sequence entry contain
the length of the entry in bytes, the least significant byte of
the length in byte 1 and the most significant byte of the
length in byte 2. The length of a key sequence entry can
vary from a minimum of seven bytes (an entry that contains
only one key code) to an entry as large as the entire
XROM (except for the space occupied by the custom
XROM header and traiier).

Bytes 3 and 4 contain the key sequence entry transfer
number. The transfer numbers in a user-generated,
custom XROM always consist of three hexadecimal digits.
When you type a key seqguence entry transfer number on
the 834's front paneland press the TRANSFER key, the 834
executes all the key codes in the entry in the order that the
codes are listed in the entry. The effect is the same as
pressing the corresponding keys sequentially on the front
panel.

NOTE

Power up key sequences are executed in the order
they are coded. If there are power up key sequences
for CODE, BAUD, SETUP, etc. that are not int conflict,
they will all be in effect at power up. If there are
power up key seguences that are in conflict, the last
one wilf be in effect. For example, if the power up key

will execute the CODE=ASCI key sequence and then

execute CODE=HEX. But CODE=HEX, the final key
sequence, is the one that will remain in effect.
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The least significant byte of the transfer number is entered
in byte 3 of a key sequence entry and the most significant
byte of the transfer number is entered in byte 4. A transfer
number of 123h, for example, is entered in the G key
sequence entry as follows:

BYTE #
3123
4 1M

Note that since a transfer number consists of three
hexadecimal digits, the first hexadecimal digit in byte 4 {the
most significant digit of the transfer number} is always 0.

The seguence of key codes begins in byte 5 of the entry.
Table 3-3 lists each key with its function and hexadecimal
code. Each key code is one byte in length. The codes Oh
through 1Ch, 1Fh, and 20h correspond tokeys onthe 834's
front panel and are explained in earlier sections of this
manual. The codes 21h through 25h correspond to the
settings of the operating mode switch on the 834’s front
panel. These key codes set the operating mode internally
and do not physically move the setting of the mode switch.
The operating mode key codes are used only during the
setup procedure to select menu entries specific to each
mode. Before running an application, however, the
operator must physically set the switch on the front panel
to the desired mode.

BYTE #
8 @ior@2 |— Entry #
1 Isb | Length of Entry
2 msb {in byles)
3 isb T
b Transfer #
4 msh _
5
i Sequence of
Key Codes
.../\/'\/\.-\
n —_
nt1 3 e End of Entry
) 340030

Figure 3-25. The key sequence entry format.
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Table 3-3

834 FRONT PANEL KEY CODES

HEX CODE NAME CORRESPONDING KEY OR FUNCTION
@ @ @ key
1 1 1 key
2 2 2 key
3 3 3 key
4 4 4 key
5 5 5 key
5 6 5 key
7 7 7 key
8 3 3 key
g 3 9 key
A A A key
g2 B8 B key
G C C key
D D O key
[ E E key
F i £ okay
g ENTER ENTER s&Y
11 TRANSFER TRAMNSFER KEY
12 CLEAR CLEAR KEY
13 SEARCH SEARCH KEY
14 BCC AT LOC BCC AT LOC KEY
15 LEFT key
16 RIGHT - key
17 up ! key
18 DOWN ! okey
19 SETUP SETUP KEY
1A PROG PROGRAM KEY
18 DATA DATA KEY
1C X X key
10 EXIT ROM Stop and Leave Display alone
1E READY Stops the 834 and displays the message "834 BRADY”
1F START START key
2¢ STOP STOF key
21 MONITCH Monitor mode
22 DTESIM DTE Simwation mode
23 DCESIM DCE Simulation mode
24 BERT BERT/BLERT mode
25 SELFTEST SELFTESYT mode
2A DEL.BEFORE Deletas all chafacters preceeding and including
those currently displayed
28 DEL. AFTER Deletes all characters after those currently displayed
30 NOKEY Indicates no key pressed
3E NULL Terminates a key seguence entry; NULL function
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For example, the key code 23h, internally sets the 834 to
BDCE Simulation mode. The succeeding key codes in the
entry can then be used to select the setup options for DCE
Simulation mode despite the physical setting of the
operating mode switch on the front panel. To run a
simulation program in DCE Simulation mode, though, the
operator must rotate the front panet switch to the correct
setting. {The internally set mode is automatically returned
to the front panel setting when the START key is pressed or
when the front panel input is again accepted after a key
sequence entry is executed.)

The remaining key codes are aninternal function and do not
correspondto any particular key or switchonthe 834'sfront
panel. Theseinternal functions are DEL BEFORE(2Ah), DEL
AFTER (2Bh}, NOKEY (30h), NULL (3Fh) and READY (1Eh).

The key code 2Ah {DEL BEFORE) deletes atl characters that
are currently displayed on the 834's front panel and all
characters that precede the currently displayed characters.
The DEL BEFORE function is alsc available through the
834's front panel by pressing 1, O and TRANSFER key.

The key code 2Bh (DEL AFTER) deletes all characters that
foilow the characters currently displayed on the 834's front
panel. The DEL AFTER function is also available through
the 834's front panel by pressing 1, 1, and TRANSFER.

The key code 3Dh (NOKEY) indicating that no key was
pressed, does not generate an internat 834 function. This
key code generally serves as a placeholder to reserve bytes
in a key sequence entry for iater use. It can alsc be used to
delete key codes in a key sequence entry by overwriting the
old codes.

BYTE #
0 3C
n+1 @2
n+2 Y]
n+3 1D
n+4 3E
ni5 cD
nt+6 57
n+7 @3 _
n+8
e Message
pom— {16 ASCIl
— characters}
n+23 N
n+24 3E
3406-314

The key code 3Eh {NULL) terminates a key seqguence (see
Figure 3-25} The last byte of all key sequence entries
must contain the 3Eh code.

After the 834 executes all the key codes in a key sequence
entry, the instrument is again ready to accept input from
the front panel. The key code TER{READY) is generally used
to indicate the end of a key sequence entry to the operator
by displaying the message 834 READY on the front panel
After receiving this message, the operator can resume
pressing keys onthefrontpanel tc enterthe 1Eh code in the
byte preceding the last byte in the key sequence entry. The
fast two bytes of the eniry should contain the following
codes:

4=

3E

Instead of the message 834 READY, you can display your
own message on the front panel to indicate the end of akey
saquence entry. As shown in Figure 3-286, the codes for
displaying a user-defined message occupy the last 25 bytes
of the eniry. The first eight bytes contain the codes 3Ch,
02h, O0h, 1Dh, 3Eh, CDh, 57h, and 03h,. The next 16 bytes
contain your message, translated into ASCH hexadecimal
code. If there are less than 16 characters in the message,
pad the remaining bytes with spaces. (In ASCIl code, the
space character is 20h.) The iast byte in the key sequence
entry coniains the 3Eh code.

The Key Sequence Entry Coding Form. All the setup
information and simulation programs of an 834 application
are coded into key sequence entries. The key sequence
entry coding form in Figure 3-27 provides columns in
which to list sequence of keys and their corresponding
codes. At the top of the form, you can circle the desired
entry number: 0O1h if the key sequence entry is to be

KEY CATE PAGE OF
| SEQUENCE SnsErrvivEs orE
) Egg]leG EgyerN\gﬁsequanwﬂ.h.....‘...‘

Cailableby transier nomber{3_________________
Form KSGF

Totat tength 1in bytes )

way Sequence Description

Figure 3-26. The format for displaying a user-defined
message at the end of a key sequence entry.
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3400G-32

Figure 3-27. The Key Sequence Coding Form.
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automatically called at power-up or 02h if the entry is to
be called only by its transfer number. There is also space
at the top to mark the entry’'s length and transfer
number. For your convenience, a hox is available on the
form to mark the entry length in decimal notation. The
length must be entered in the XROM, however, in
hexadecimal noiation.

To code the applications setup information into a key
sequence entry, it is recommended you first setect the
desired options on the £34's front panel. Refer to the
Setup Worksheets on any similar notes you used in the
first step of the XROM coding procedure. As you press
the keys needed to select the setup options, list the name
of each key in order on the key sequence eniry coding
forms. For example, to select the setup option of ASCH
code on the B34’ front panel, you first press the SETUP
key, then press the RIGHT key uniil "CODE=ASCIl” is
displayed. For the custom XROM, howsver, it is
recommended that you first enter the O and RIGHT key
before selecting from a circular list of setup options,
pressing the 0 and RIGHT keys position the menu to the
beginning of the list

The option you: want to select, then, is always an absolute
offset from the beginning of the list. In the example, ASCH
is the third entry in the list of code options. So, pressing the
0 and RIGHT keys, then pressing the RIGHT key twice will
atways display "CODE=ASCH” onthe front panel and select
the ASCII option. The keys to select the ASCII option are
entered on the key sequence entry coding form as follows:

KEY CODE

SETUP

RIGHT

RIGHT

NOTE

When coding the key entry sequences remember that
unider some conditions (power up ahd menu
expansion] the 834 may not be at its normal power up
defaults. When coding a customized ROM be sure to
take this into account.
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Then, referring to Tabie 3-3, enter the corresponding code
for each key onthe form inthe column labeled "CODE", The
key sequence coding form now contains the foliowing:

KEY CODE
SETUP 19
0 00
RIGHT 16
2 2
RIGHT 16

Coding a simulation program into a key sequence entry is
similar 1o the method for coding setup information. For
example, the foliowing simulation program and the ASCIH
message ABC over the data communications network.

PROGRAM STEPS
NO. X-REF

NO, AND MESSAGE

T SEND 1 i ABC

To enter the program on the B34's front panel, you first
press the PROGRAM key, then the CLEAR key to clear all
previous program steps. Now press the DOWN and RIGHT
keys to select SEND as the first program step and press the
1 and ENTER keys to enter 1 as the cross-reference
number, The key seqguence coding form, then contains the
following:

KEY CODE
PROG 1A
CLEAR 12
DOWN 18
RIGHT 16

1 01
ENTER 16
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To enter the program message, press the PROGRAM and
RiGHT keys, then press the CLEAR key to clear all previous
messages. Now, after pressing the DOWN key, enter the
message ABC on the front panel in ASCH hexadecimal
code: to enter “A”, press the 4,1, and ENTER keys,; press
the 4,2, and ENTER keys to enter "B"; and, press the 4,3,
and ENTER keys to enter "C.” After entering the
corresponding codes for each key, the key sequence entry
form now contain the following:

KEY CODE
PROG 1A
CLEAR 12
DOWN 18
RIGHT 16

1 G1
ENTER 10
PROG 1A
RIGHT 16
CLEAR 12
DOWN 18

4 04

1 01
ENTER 10

4 04

2 02
ENTER 0

4 04

3 03
ENTER 10

Character String Entries.Note that in the preceding
example, each characier in the program message occupies
three bytes in the key sequence entry. Longer messages
are more efficiently stored in a special kind of key sequence
entry called a character string entry.

In a character string entry, each character of the message
occupies only one byte. Figure 3-28 shows the format of a
character string entry.

Byte O, the entry number, always contains 02, Bytes 1 and 2
contain the length of the entire character string entry. To
calculate the length, add nine to the number of characters
stored in the entry. Bytes 3 and 4 contain the entry’s
transfer number. A character string entry's transfer
number consists of three hexadecimal digits. The most
significant digit of the transfer number is always 2. Byte 4,
therefore, centains 09h and byte 3 contains the least
significant byte {Isb) of the transfer number,
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BYTE #
9 @2 Entry #
1 Isb | Length of Entry
{in bytes)
2 msh ]
3 isb e Transter #
4 B39 |
5 29 - STRING code
6 isb T
Length of String
7 msb {in bytes)
8 —
T — Character String
W
n
nt+1 3E End of Entry
3400-33A

Figure 3-28. The character string entry format.

Byte 5 of the character string entry always contains the
code 28h, The next two bytes comtain the length of the
character string, the least significant byte of the length in
byte 6 and the most significant byte of the length in byte 7.
The character string length is the number of characters
stored in bytes 8 through n of the entry, one character per
byvte. The last byte of the entry contains the code 3Eh.

The Character String Entry Coding Form in Figure 3-29
provides space to mark the entry's transfer number total
length and character string length (in both hexadecimatl
and, for your convenience, decimal notation). Write the
alphanumeric characters in the string in the form's
righthand column, one character in gach small box, In the
shaded box beneath each character, transiate the
character into the desired hexadecimal code (either ASCH,
EBCDIC, or a user-defined translation code).

CHARACTER : - -

8 STRING ::;ZRAMM ] o "
CODING o e
FORM gggmrgghjiamfer aumber . B
Form CG80#. 1

Translation Gude
[ aseil

{-iencow

{iomer e

Bescristion

ALPHANUMESIC

3400-344

Figure 3-23. The Character String Entry Form.
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Figure 3-30 shows a sample character string entry coding
form that contains the ASCH program message ABCD 123
[CR] [LF]. The character strings length is 10 bytes and,
adding 9@ to the string length, the total length of the
character string entry is 19 bytes. The entry’s transfer
number is 811. Usually, if a string is used more than once
you should code it as a character string entry; if it is more
than 7 characters, code it as a character string entry; but, if
it is less than 7 characters code it into a key entry.

Nesting Key Sequence Entries. Calling another key
sequence entry (or character siring entry) within a key
sequence entry is called nesting entries. After the first key
sequence entry calls a second entry {the nested entry) the
834 hegins executing the key codes in the nested entry.
When the 834 has executed all the key codes in the nested
entry, it resumes executing the remaining key code in the
first entry. You can nest key sequence eniries to a level of
five deep.

A nested entry is calied within a key seguence eniry the
same way you would call the entry on the 834's front
panel by typing the nested entry’s transfer number, then
pressing the TRANSFER key. For examplie, if the nested
entry’'s transfer number is 123h, enter the 1,2,3, and
TRANSFER keys in the first entry.

Nesting entries is especially usefu! when a simulation
program is stored in one main key sequence entry and the
message for the program are stored in separate character
string entries. In the key seguence entry that contains the
simulation program, enter the characler string entry
transfer numbers where you would otherwise enter the
program messages. For example, in the following key
sequence entry section, a character string entry with the
transfer number 911h is entered as the first message in a
simulation program.

CHARACTER DATE BAGE o OF o
83 (s'.:g:g iNI\EGG PROGRANMER B
FORM N ——

Form GSCF-1

Pescripton

3400- 35A

Figure 3-30. A sample Character String Coding Form.
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KEY CODE
PROG 1A
RIGHT 16
CLEAR 12
DOWN 18

9 0%
1 01
1 01
TRANSFER 1

The transfer number of a character string entry shouid
always begin with a hexadecimal digit 8. This convention
allows vyou to readily identify nested character string
entries.

Coding Menu Entries

Menu entries allow you to add user-defined baud rates, idle
definitions for sync and block async setups and transiation
codes to the existing setup menu opticns that aredispiayed
on the 834's front panel. Unlike key seguence entries,
menu entries do not have transfer numbers. The
information stored in a menu entry is automatically
available to the 834 power-up.

The setup option defined in a menu entry is added to the
end of the circular list of options for the appropriate menu
categoery. The user-defined setup option is not
automatically selected. For example, if 2 baud rate of 2000
is defined in a menu entry, the option "2000" is edded to
the end of the list of standard baud rate options. Then,
during the setup procedure, the operator can select a baud
rate of 2000 by displaying BAUD=2000 on the front panel,
You can select the haud rate of 2000 in a key sequence
entry.

NOTE

Any name, set of symbols, or mnemonic cah be
displayed on the 834 as long as it uses 834 symbols
and does not exceed 16 characters (the fluorescent
display length).
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tiser-Defined Baud Rates. Figure 3-31 shows the menu
entry format for a user-defined baud rate. Byte 0, the entry
type always contains 21h. Bytes 1 and 2 always contain
0Okh and 00h, the length of the menu entry (14 bytes).

The next two bytes of the entry centain the baud rate
divisor. The baud rate divisor is calculated by dividing
1,843,200 by the desired baudrate. For example, for a baud
rate of 2000, the baud rate divisor is 922. {Round off the
fractional amount io the nearest whole number. The
amount lost or gained by rounding off the number will
determine the accuracy of the baud rate) Convert the
decimal baud rate divisor to hexadecimal notation and
enter the least significant byte of the divisor in byte 3 of the
menu eniry and the most significant byte of the divisor in
byte 4.

Byie 5 of the menu entry, the flag byte, always contains
80h. Bytes 6 though 12 contain a string of seven ASCH
characters. {The most significant bit of each character must
he zero.} The characters are added to the circular list of
baud rate setup options that are displayed on the 834's
front panel. i the user-defined baud rate is 2000, for
example, the string may contain the characters 2000. {You
may also define any other character sequence for display.}
if the string is less than seven characters, fill the remaining
bytes with spaces. (The ASClcode for the SPACE character
is 20h.) Byte 13, the last byte in the menu entry, always
containg FFh.

Byte #
0 21 - Entry Type
1 OE b Length of Entry
2 00 .
3 {sh "l—Baud Rate Divisor
4 msb _
5 80 ——Flag Byte
5 -
Character String
T (in ASCH Hex)
12 ]
13 FF —-— End of Entry

3400-36

Figure 3-31. Entry format for a user-defined baud rate.
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The baud rate section of the menu entry coding form in
Figure 3-32 provides space 1o mark the baud rate divisor
and character string. The bytes for the entry number,
length, flag, and end of entry are already filled in on the
form. The form also includes the formuta for calculating the
haud rate divisor.

Figure 3-33 shows how 1o define a sample baud rate of
2000 on the menu entry coding form. The baud rate divisor
15 922 in decimal notation which is converted to 039Ah in
hexadecimal notation. The character string 2000 is
translated inte ASCIl hexadecimal code. The three
remaining bytes in the character string are filled with
spaces. For sasy reference, the baud rate of 2000 is marked
in the space provided.

User-Defined Idle Definition. The user-defined sync idie
characters apply only for a synchronous or block async
setup and are added to the list of setup options displayed for
the menu category IDLE=. Figure 3-32 shows the menu
entry format for user-defined syng idle characters. Byte O,
the entry number, always contains 2Dh. Bytes 1 and 2
always contain OEh and Q0h, the tength of the menu entry
{14 bytes).

MENU ENTRY oaTE PAGE OF

834 EXPANSION oo
CODING FORM row name

Form MEECE -

Description

‘ BAUD RATE Y

BALD AATE DlvisoR:  SRCIMAL
HEX

AEVIS0R T EAR 20 RALID ARATEY

TRY DISFLAY

ALFHANBAERIC
RS

SYNC IDLE CHARACTERS

IDLE CHARACTER DEFINITION tEnler One Numbe:) w T-MEARK
e ASENG BLK ey T 2-3PACE
4-8YNC

7o MARK SPACE ANDOA SYNG

NLBBER OF jDLE CHARACTERS: ch‘?‘:ﬁ;’
LA i

MENLE ENTRY DESPLAY

ALSHAN ARG
ASC T

COMMENTS

3400-37A

Tektronix

AT {52 T BTGNS

Figure 3-32. The Menu Entry Coding Form,
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‘MENL ENTRY oem= PAGE oF

834 EXPANS’ON PRGGRAMMER
CODING FORM row nave

Form MEEGF-1

fJescription

BaUDRATE [ 2003 " ]

BALG RATE DivisoR:  DECIMAL L
2

BHVISOR 5 1 532000EALD RATE)

SYNC IDLE CHARACTERS

HARACTETt DEFINITION (Enler Gne Numbar} [ smanx
o AEVNC BLK srtin 2-5PACE
4-5YNC
T MARK SFACEANDVOR SYNG

ALPRAMUMERE
ASCl HEX

COMMENTS

3400-38A

Tekbroni

CMAMITTER 70 EAGELY 74

Figure 3-33. Defining a sampie baud rate of 2000 using the
Menu Entry Coding Form.

Byte 3 coniains the number of characters in an idie
condition. Byte 4 contains the idle character definition,
either MARK, SPACE, SYNC, or all three. Use the following
codes to select the idie character definition:

MARK - 01
SPACE - 02
SYNC 04

MARBK, SPACE and/or SYNC - 07

Byte 5 of the menu entry, the flag byte, always contains
00n. Byte 6 though 12 contain a string of seven ASCIl
characters. The characters are added to the circular list of
idle setup options that are dispiaved on the 834's front
panel. If the string is less than seven characters, fill the
remaining bytes with spaces. (The ASCH code for the
SPACE character is 20h.) Byte 13, the last byte inthe menu
antry, always contains FFh,

The sync idle characters section of the menu entry coding
form in Figure 3-32 provides space o mark the number of
idie characters, the idle character definition, and the
character string. The bytes for the entry number, length,
flag, and end of entry are already filled in on the form.
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Byte #

0 2D e Eryiry
1 0F :I_Length of Entry
2 00
3 - H# 0f Idle Characters
4 ——Ildle Character Definition
5 00 - Flag Byte
6

Character String

{in ASCH HMex)
12
13 FF — End of Entry

3400-39

Figure 3-34. The menu entry format for user-defined sync
idte characters.

User-Defined Translation Codes

NOTE

Onfy the ROx series of ROM Packs are capable of
handling transfation tables.

There are two types of user-defined transiation codes:
standard codes and shifted codes. For the standard code,
each hexadecimal value corresponds to one dispiayable
character. For the shifted code, each hexadecimal vaiue
corresponds to two displayable characters: an unshifted
character and a shifted character. The character displayed
for & specific hexadecimal value depends on whether the
unshifted or shifted characters are in effect.

Figure 3-3BA shows the menu entry format for a user-
defined standard translation code. Bytes 0, 3, 4, 5, 13, 14,
16, and 16 always contain, respectively, the following
hexadecimal values: {Byte 3 allows you 1o select a hex
decode, code O0h, or a mnemonic decode, code 80h.) 20h,
0Oh, OCh, 80h, FFh, €Dh, 1Dh, and 80h. Bytes 1 and 2
contain the length of the menu entry, the feast significant
byte of the length in byte 1 and the most significant byte of
the length in byte 2. To calculate the length, add 18 to the
number of characters in the entry’s translation table. For
example, if the translation table contains 64 characters,
the length of the menu entry is 82 bytes {52h).
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Bytes 8 through 12 of the menu entry contain a string of
seven ASCH characters. The characters are added to the
circular list of iransiation code setup options that are
dispiayed on the 834's front panel. If the user-defined
transiation code is 6-bit transcode code, for example, the
string might contain the characters, TRANSCG. if the string
is less than seven characters, pad the remaining bytes with
spaces, {The ASCIH code for the SPACE character is 20h.}

Byte 17 of the menu entry contains a mark that identifies
the number of data bits in 2ach character, not including the
parity bit. Use the following codes o selectthe data bits per
character mark:

8 bits/characier - FFh
7 bits/character - 7Fh
6 bits/character - 3Fh
5 bits/character - 1Fh

The translation code table starts in byte 18 of theentry. The
tength of the table is determined by the number of databits
per character.

8 bits/character - 256 bytes
7 bits/character - 128 bytes
& bits/character - 64 bytes
5 bits/character - 32 bytes

Figure 3-35B shows the menu entry format for a user-
defined shifted translation code. Bytes 0,3,4,5,13,14,15,
and 16 always contains, respectively, the following
hexadecimai values: 20h, O0h, 0C, 8Ch, FFh, CDh, 1Ah, and
80n. (Byte 3 allows vou to select a hex decode, code Q0h, or
a mnemonic decode, code 80h.) Bytes 1 and 2 contain the
length of the menu entry, the least significant byte of the

Byle #

0 20 -—— Eniry
1 Isb . Length of Eniry
2 msh ]
3 60 |} Value Field
4 00 m
5 80 -— Flag Byte
p —

- | Character String

— {in ASCH Hex)
12 e
13 FF e Evdd Of Siring
14 cb o]
15 i — internal Code
16 80 o
17 ——— Data Bits/Character Mask
18

e
— Translation Table

A, Standard, one-table code.

Byte #
0 20 |~ Entry
1 Isb — Length of Entry
2 msh ||
3 00 |l value Field
4 00 ;]
5 80 _— Flag Byte
6
— | Character String
— {in ASCIl Hex)

12 i
13 FF__|— End of String
14 cD
15 1A — Internal Code
16 {80 ||
17 ‘ — Data Bits/Character Mask
18 i — Uinshift Character
19 — Shift Character
20 ish — Length of Each Tabie
21 msh__ i |
22

IS G

|__Translation Table

e {unfinished character)
22+ (- 1) ]
22++ 1

e Translation Table

{shifted characters)

n E

B. Shifted, two-table code. 3400-40

Figure 3-3b. The menu entry format for a user defined translation code.
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length in byte 1 and the most significant byte of the length
in byte 2. To calculate the length, add 22 to the number of
characters in the entry's two translation tables. For
example, If each translation table contains 64 characters,
the length of the menu entry is 150 bytes {96h).

Bytes & through 12 of the menu entry contain a string of
seven ASCI characiers. The characters are added to the
circular list of translation code setup options that are
displayed on the 834's front panel. [f the string is less than
seven characters, fill the remaining bytes with spaces. (The
ASCH code for the SPACE character is 20h.}

Byte 17 of the menu entry contains a mask that identifies
the number of data bits in each character, not including the
parity bit. Use the following codes to select the data bits per
character mark:

8 bits/character - FFh
7 bits/character - 7Fh
6 bits/character - 3Fh
5 bits/character - 1Fh

THRANSLATION pare PAGE OF
834 cooe -

CODING FORRM AoM mame

orm S :,.DEFAZ
Descripdion

LEMGTH OF ENTRY

[ISHIFTED CODE ONLY §

DATA BITS/CHARACTER MASK: (nucx On

SHIFTED CODE ONLY:

LOWER GASE 85IFY CHARAGTER [
LIPPER SHIFT CHAR =

LENGTH OF EACH TABLE

3400-414

Tektronix
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Byte 18 contains the unshift character. After receiving the
unshift character, the 834 interprets all succeeding
hexadecimal vaiues as corresponding to the table of
unshifted characters. Byte 19 contains the shift character.
After receiving the shift character, the 834 interprets all
suceeeding hexadecimal values as corresponding to the
table of shifted characters. For Baudot code, for example,
the unshift character has the hexadacima! value 1Fh and
the shift character has the hexadecimal value 15h.

Bytes 20 and 21 contain the length of each translation
table, the least significant byte of the langth in byte 20 and
the most significant byte of the length in byte 21. The
length of each table is determinad by the number of data
bits per characier.

8 bits/character - 256 bytes (100h)
7 bits/character - 128 bytes (B0h)
6 bits/character - 64 bytes (40h)

5 bits/character - 32 bytes (20h)

The first translation cecde table, for the unshifted
characters, starts in byte 22 of the menu entry. The second
translation code table, for the shifted characters, follows
the first table.

TRANSLATION oare . FAGE OF o
834 cove o —
CODING FORM fov nad
Fupeay TOCE1
SIRE B .
CSTANDARD CODE
TRANSLATIONTABLE {7 S0l FTED CODE tlower ames
~HOONEG L TGIT
¢ 1 7z a3 a4 5 & 7 8 84 A B £ D E F
AL R S ] . i
2 i e N 1.
22 bkt Il
2 .. L. B -
IS il s
3 I \ o
L] 5 1 1. i
?= 1. .3 1
8 L F 1. L
El A .
A 1. 1 H
: e A
o ] :
€ - : =
M
\ . .
TRANSLATION TABLE SHIFTED CODE {uppar casel
SEQUNI HEY DIGH
S 1 2 3 4 5 8§ 7 8 8 A B C D E F
.\ o L -
it L.
D2 I -
ta : . O
4 L J -
5 L S L T SO ST T MR S QY ST USSP AU SN TS SO S S IO SR NN U S-S S
& -
7 ) :
a 1 i
3 X .
A - 1. 1
Bi . . X N
ol o
n — i - L Il
£
EC ) ]
. L

Tekbronix

EMBRTTHD T EELLEM

Figure 3-36. The menu entry coding form for defining -a translation code.
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The transiation code section of the menu entry coding form
in Figure 3-36 provides space to mark the entry length,
character string, and data bits/character mark for both
standard and shifted transiation codes. In addition, for
shified codes only, space is provided to mark the unshift
character, the shift character, and tabie. The bytes of the
menu  entry which contain constant values (bytes
0,3,4,6,13,14,15, and 16} are already filled in on the form.
For byte 3 you must make a selection of O0h (hex dacode) or
80h (mnemonic decode).

The reverse side of the menu entry coding form provides
two transiation code tables, each table divided into boxes
for a maximum of 256 characters. For a standard
transiation code, use only the first table. For a shifted
transiation code, use the first table for the unshifted
characters and the second table for the shifted characters.
When entering codes into a table, use the codes and
symbols in Table 3-4.

Coding Directory Entries

Directory entries offer a means 1o identify the individual
key sequence entries in a custom XROM by displaying a
brief description of each entry on the 834’'s front panel.
For details on how to display the directory entry
informaticn, see an 834 ROM Pack manual.

The format of a directory entry is shown in Figure 3-37.
Byte O, the entry number, always contains A2h. Byies 1 and
2 always contain 14h and 00h, the iength of the directory
entry {20 bytes),

Bytes 3 through 18 of the directory entry contain a string of
16 ASCH characters. The characters are displayed on the
834's front panel. As a convention, it is recommended that
bytes 3 through 5 contain the three-digit transfer number
of the key sequence entry that is described in the directory
entry. The 13-character description is entered in bytes 8
through 18.

Byie #
0 A2 e E1EPY H#
1 14 " |—Length of Entry
2 60 ]
3 1 Displayed Transfer #
4 = {in ASCil Hex)
5 e
6 =
— Displayed Description
(in ASCI Hex}
18 |
19 FF —-— End of Eniry

3400-42A

Figure 3-37. The directory entry format.
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If the string is less than 16 characters, fill the remaining
bytes with spaces, {The ASCH code for the SPACE character
is 20h.}) Byte 19, the last byte inthe directory entry, always
contains FFh.

The directory entry coding form in Figure 3-38 provides
space 1o write the 16-character string. The bytes for the
entry number, iength, and end of entry are already filled in
on the form.

Figure 3-39 shows a sample directory entry that describes
key sequence entry with the transfer number 211h The
key sequence entry contains a simulation program that
sends the ASCIl "Fox” message over an asynchronous data
communications network. To describe the key sequence
entry, the directory entry displays the character string 211
SEND ASYN FOX.

DIRECTORY  pame PAGE

834 entay e

CODING FORM nrom Name

QF
OF IHBECTORY

Form DECF-1

Description

Tektronix:

CMATTS0 T FXCEL ENER

3400-43

Figure 3-3B. The Directory Coding Form.

DIRECTORY  oa1f PAGE

834 ENTRY iaggmmmem
CODING FORM rom Name

Form DECE-1

OF
QF DIAECTOAY]

Description

DESCRIPTION
-0

3400-44

Figure 3-39. A sample Directory Coding Form.
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NOTE: Hex code indicates 834 code to create symbol.
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Table 3-4

834 DISPLAY SYMBOLS
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The Third Step: The ROM Image

Creating the ROM image is the third and final step in the
procedure for coding a custom XROM. The ROM’s image
consisis of a2 sequentiatl list of the hexadecimal values in
each byte of the custom XROM. In the ROM image, first list
all the bytes in the XROM header, then ali the bytes in the
ROM list entries, and, finally, all the bytes in the XROM
trailer.

The formats of the header, ROM list entries and trailer have
been described previously in this section. The third step of
the coding procedure, is just a matter of listing all the
information in the custom XROM in the correct order.

in bytes O through 31 of the ROM image, first code the
XROM header. Then, starting at byte 32, list all the key
sequence entries in the ROM list followed by the menu and
directory entries. I the byte after the last byte of the last
entry in the ROM list, enter the code FFh. The FFh code
indicates the end of the ROM list. All bytes in the custom
XROM between the end of the ROM list and the startof the
trailer are ignored. Finally in the last six bytes of the ROM
image, code the trailer. The RCM image used to generate
the custom XROM.

Coding A Sample Custom XROM

To illustrate the entire custom XROM coding procedure,
we'll code a brief sample custom XROM. In the example,
we use the worksheets and coding forms provided in this
section.

3-52

The First Step. We want to code a custom XRBOM that,
plugged into the 834, will test an asynchronous ASCH
terminal in a data communications network. To performthe
test, we need a simulation program that repeatedly sends
an ASCH message to the terminal.

In the first step of the custom XROM coding procedure, we
select the setup optionstobe stored in the XROM (Figure 3-
40} The simulation program in Figure 3-41 runs with the
selected setup options in effect. Note the instruction to the
834 operator on the Setup Worksheet.

DATE rece _d_or _NEOHNT
SETUP PAGE OF XFRY FIi
834 vorksneer it

Descrionien

SETLE KO BEND ASCIT wor » Droseany

SIMULATE/MCNITORMODE SETUP:

mote L SIAT
cooe = ASEL

BALID
HIPLEX
DELAY

sETURASYNGNG HOLC ABYNG/ASYNBLK
Hits/char T Hits/Chiar 2 &
Parity Clack Fariy = AFCINGE
BCCt Stop Dits g
YN EOF = Z4{y
EOF . Timing
10187
Clack “BGE and (LS i SYNC meny must £e 5ot with ABYNBLK
BERT MODE SETUR:
BALID
PATTERN
BITS
SETUR SYNS ABYNGC
Ciock Bits/Char
Parity
Stop Bits
TRIGGER PROGRAMS:
2056
MATOSH
T
M
ERRDA
MARKER

OTHER SETUPS:

KEY 1M CORBECT BAUD LATE, LACLEX, ANG TINING QPTIONS .
PRESS Z,/,/, AND TR SFER KEYS

SET THE QPERATING MODE SWITEH T DCE SIMKARTION MODE.

PRESS STHST KEY.

3400-48 Tekbrond
Figure 3-40. Sample setup conditions.
i ) . 4
B34 hbLaToN G ety e
F M 2
WORKSHEET  row nat
Form BPW.

Prograr Description

SEND ABYNC ASCIL FOX “AIESSAGE

PAOGRAM STEPS MESSAGES PARAMETEAS

N

%5.
¥

3400x 46

Figure 3-41. A sample simulation program.
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The Second Step. In the second step of the coding
procedure, we code the options selected on the setup
worksheet into a key sequence entry with the transfer
number 111h {(Figure 3-42). At the top of the coding form,
we select the entry number 02h (calishble by transfer
number} and write the fength (29, or 1Dh, bytes).

KEY DATE g PAST . DF AT
834 SEGQUENCE zgg:(—.w;;’@g e O XFRE AL -
HOM NAME ...

ggg ALING Cove e R

CrilableDy transd

Form KEOF-1 Total tenath [in bytes |

Koy Sequence Description

1 ™
BET LI FONE SEND ASINC ABCIHT FOxX " PROGEAAT

340047

Figure 3-42. Coding the sample setup conditions into a key
sequence entry using the Key Sequence Coding Form.

Form: KGGF-1 Fotal length (in byles §

Key Sequence Dascription

SEND ASYAE ASCI EOx " MIESSHGE

3400-48

Figure 3-43. Coding a sample simulation program into a key
sequence entry using the Key Sequence Coding Form.
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KEY pace _F__or XY
834 SEQUENCE L OFXFRE _ 24l

COD!NG Fower up sequence

FORM e s B —
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We then code the simulation program into a key sequence
antry with the transfer number 211h {Figure 3-43). The
message for the program is coded separately in a character
string entry with the transfer number 911h (Figure 3-44}.
Note that both the transfer number for the key sequence
entry that contains the setup options (111h) and the
character string entry that contains the program message
{911h) are nested in the key sequence entry that contains
the simuiation program. To run the program, then, the
operator need only type one transfer number (211h) on the
834's front panel instead of typing three separate transfer
numbers. {I{ the setups and messages are coded as
separate entries, they can be used for other simulation
pregrams.)

In addition to the key sequence and character string
entries, we also code a menu entry that defines a baud rate
of 2000 (Figure 3-45). For the sample application, the
operator may need to select a baud rate of 2000. The menu
entry makes this baud rate available in the fist of setup
options displayed on the front panel.

We also code a directory entry (Figure 3-46} that dispiays a
brief description {211 SEND ASYN FOX) of the key
sequence entry that contins the simulation program. This
description is another convenience for the 834 operator.

The Third Step. In the third step of the procedure, we begin
the ROM image by coding the custom XROM header (Figure
3-47). The header type is 55h which indicates that the
header contains the XBOM# length and the trailer contains
a checksum. The XROM length must be an integral number
of 256 byte pages. The XROM length is 2 K, or 2048, byies
{0BOCh hytes). The ASCII XROM 1D is A SAMPLE XROM.
In this example the reserved bytes in the header {bytes 20
through 31) contain FFh.

83 g?ﬁ%?&%CTER DATE pace 2. or XROM
COU'NG EHOGHAMM‘FH
FORM e R 111
Fomn G5CF1

Deseripton Frapslation Code

MESOALE FOR FRpERAR #2211 fume

dQhar

S——

3400-49A

Figure 3-44. Coding a message for a sample simulation
program into a character string entry using the Character String
Coding Form.
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We next list the ROM list entries after the header in the
ROM image {Figure 3-48). The code FFh indicates the end
of the ROM list entries. Finally, we complete the ROM
image by coding the trailer in the last six bytes (Figure 3-
439). Together, Figures 47, 48, and 49 form the entire ROM
image. The bytes between the end of the ROM list and the
start of the XROM trailer are ignored by the 834. For the
purpose of this example, we’'ll fiil all these bytes with FFh,

Calculating the Checksum. Tha checksum is stored in the
last two bytes of the custom XROM, the ieast significant
byte of the checksum in byte END (the physical end of the
XROM} and the most significant byte of the checksum in
byte END-1.

To caiculate the checksum, first toad O into a 16-bit
accumulator, then perform a rotate left on the result. Next,
add the value in the first XROM byte above the checksum

MENU ENTRY eace .. or XEOnT

B34 EXPANSION conmmmen

(END-2) tc the value in the accumulator. Continue the
procedure of rotating left and then adding the next byte in
the XROM (above the preceding byte} to the value in the
accumulator. The final byte {the first byte in the XROM) 1o
the value in the accumulator, the calculation is complete.
The resulting value in is the custom XROM checksum.
Figure 3-b0 shows a Z80 subroutine that calculates the
XROM checksum.

or _K&&onws

OF {NRECTORY

DIRECTORY  oare spae .7

834 =ntry

CODING FORM roM NaME

Form [3EGF-1

Dwseription

DESCRIBES SMATALATION FROGRant 21}

DESCRIPTION

3400-51

Figure 3-46. Coding a directory entry to describe the key
sequence entry with transfer number 21,

CODING FORM now nave

Form MEECF 1

Cescription

PEFIMNES BAUED BATE oF Zo@@

saunrate [ZEGF T

BALID FLA

P 53 DECIMAL
DISGR. o
HEX KD
(23IS0R 1 430 DALl RATE;

MENL: ENTRY DISPLAY

ALPHANIMERIG

atita
ancn v (SR BIARS S AR T

SYNCG HN.E CHARACTERS

HLE CHARACTER DEFINITIGN (€nler Onn Mumbiar) m T-EAARK
AR B K a1 2-5PACE
4-8YNG

f MARK SPACE ANDAOR SYNC

NUMBER GF IDLE CHARAGTERS

DECIMAL ]
HEX ¥

MENLI ENTRY SISFLAY

ALPRANUMER
AR HE

COMMENTS

3400-50A

Tektronbe

RN TESS T EALEL G EGE

Figure 3-45. Defining a sample baud rate of 2000 using the
Menu Entry Expansion Coding Form.

3-564

Byte #
0 55 - Header Type
1 00 ]_ Length of XROM
2 10
3 =) —n (Length of XROM
20 L1 must be 256 byte
53 S | pages)
41 A
4D M
50 P
4C L
45 E
0 0 XROM ID

58
52
4F
40
20
20
18 20
19 FF 1D Terminator

X
R
o
M
u
5]
'
{Mot Used)
H

3400-82A

Figure 3-47. A sample XROM header,
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Byle # Byte # Byte # Byle # Byte # Byte #

32 | 02 61| 02 g0 |_02 130 |_20 154 |21 168 | A2
iD iD 490 AC oE 14
00 00 00 41 00 00
11 11 11 5A 9A 32
01 02 09 59 03 31
19 14 29 20 80 31
00 12 37 44 32 53
16 18 00 aF 30 45
02 16 54 a7 30 4E
16 01 48 2E 36 a4
04 10 45 20 20 20
18 18 20 30 20 a1
00 06 51 31 20 53
16 i6 55 32 1671 FF 59
02 01 49 33 4E
16 10 43 | 34 20
18 1A 4B 35 46
00 16 20 36 aF
18 12 42 37 Menu 58
00 09 4F 39
16 01 57 00
18 01 4F 0A
00 11 20 183] 3E Directory
16 01 46 T Entry
18 01 4F
0D 01 58
10 11 20 Character 1 FE

80 3E 89 | 3E 44 String 88

55 Entry T

4D

T T 50 {(#911) End of

(#111) (#211) gg ROM List
Key Sequence 4F
Entries 55
45
52
20
129 | 41
3400-53A

Figure 3-48. A sample ROM list entry,
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Byte #
188

End-5

End

FF

s tem ]

00

g0

00

FF

]‘“‘Checksum

3400-84

Figure 3-45. A sample XROM trailer.

" ALOGORITHM: ROTATE LEFT WITH CARRY THE P
* THEN ADD WITH CARRY THE NEXT ROM BYTE.
* CONTINUE UNTIL BEGINNING OF ROM IS REACHED. (THE ROM POINTER STARTS
* AT ROM END -2 SO AS NOT TO INCLUDE THE CHECKSUM BYTES IN THE

* CALCULATION )

REVIOUS RESULT (16 BITS WORTH)
DECREMENT ROM POINTER AND

* CHECKSUM ACCUMULATED IN DE, C SAVES HIGH BYTE OF ADDRESS FOR LATER USE.

* HL IS ROM POINTER. B IS HIGH BYTE OF {START OF RCM-1).

SHIFT.4

NO.CARRY

DE,O
H,C

L$FD

E

D

AE

A(HL)

E,A
NC,NO.CARRY
D

HL

AH

B

NZ,SHIFT. 1

HL NOW POINTS TO (CHECKSUM-1)
16-BIT LOGICAL LEFT SHIFT

ADD IN BYTE WITH CARRY

WAS THERE CARRY?

ADDIT IN, IF 8C.

POINT TO NEXT BYTE

CONTINUE CALCULATION

3400-558°

3-58

Figure 3-50. Z.80 subroutine for calculating the XROM checksum.
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ADDITIONAL OPERATING INFORMATION

Table 3-5
Hex-ASCH Conversion Chart

> () N ) ) (] N £ ol o M A 3 M
HIGH SR A A AR AR A 7 A T S T T S
8,8, B.B. 0 1 4 3 4 5 & 7 -] E] A B C [ E F
NUL | 8S0OH | 8TX | ETX [ EOQT ENO [ACK [ BEL | BS HT LF VY FF CR S0 Si
0006
DLE | DC1 [ DC2 | DC3 | DCA  NAK | SYN |[EYB [CAN | EM |[SuB { ESC | FS G5 RS us
4001 ]
sp ! " E] 3 % & ( ; : + - !
2010
o 1 2 3 4 5 6 7 8 g H = = = ?
0011
fred A B < a3 E F G H 1 J ¥ [ M M 8]
0160
P Q [ s T ] v W X Y 2 { A | f‘ —
0141
Y a 3 [ d a f <] h i } k i m n o
0110
p q r 5 i u v w X ¥ b ! t i ~ DEL
0111
BINARY - HEX — ASCH
Tabie 3-6
Hex-EBCDIC Conversion Chart
~ A & o~ ) A S N Q N £ » ) ™
2N & ]
HiGH A A AR AR A A A AN N SN NS RS
B.8.8.8. 0 1 2 3 4 5 5 7 8 9 A 8 c o E F
NUL | SOH | STX | ETX PF HT L DEL RLF | SMM | VT FF CR 5C S
0co0
DLE | DCt | DC2 | DC3 | RES | NL BS 19 CAN | EM CcC TS | IGS | RS s
0001
DS | 805 FS BYP | LF | EQOB/ | ESCI 3t ENR i ACK | BEL
0010 ETH | PRE
SYN N RS uC | EOT OC4 | NAK SUB
0011
sP € . < { + i
910G
& t § # ¥ H
0101
- 7 { ¥ . % s ?
o110
P @ - ”
o111
a b [4 d € t [ h i
090
i k | m n o 24 g r
05
- £l t 3] v W X y F4
101¢
011
A B C o3 E F G H H
1100f C
J k i m n [¢] D Q R
1101} b
$ T 3] v W X ¥ b4
1110
¢ 1 2 3 4 5 8 7 8 9
1111
BINARY — HEX — £BCDIC

REV A DEC 1980
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Table 3-7
834 ASCUH CONTROL SYMBOLS

(1121314156789 A|B|C|D|E|F

ABBOY pEmaen v SEAQR & sgsag a B R A 08

-t 5 H H Py & 2 L] # 1 BES ] P
B B8 a K ] 3 as e 2 8 s w | absmE @ a B o e wd e #
K] ® a H 8 Aapes | o oA ¥ & & - ] & & gnpan aRESD a ] RosaL I LR
E e o o e D8 #B ] & sooss L 4 ta 9| sea B B8 s | B @
» o ] H U] a [] (3 a k3 L4 sz asp » o L3 2 .l
manss | m Dsga | SPR0E ] aaFdA 3 € ] soesa ] 2 zaa aoa

ACK BEL BS | HT | LF | VT | FF | CR | 80 St

=
|
[
%44
=]
x
w
-
k9
m
e
e
I
[]
-]
m
4
>

onpng o BRI s A L] L saand ® Ll LE]] agasa aszes agass s2Res

[ 2 8 @ * L3 Fd & a8 8 a K] a = [ 2:e g ] & - L3
8 0 d#anlo o|8 2| osxe| 2 w B a a a & naa 4 d4fis alagmai s s|la o BBS
Pl oomps | ooosed | Gor # | one A1 d a8 o8 LT a sza L3 Goous | few M | msa 8 | A s a acd

“i n & i@ @jooa|ewce|la & o & 8 a ) o a s i¢ #eas|aasie
@ & | B S| pes|BEE| & @ @ a @ 8 e H # &% | p w]Apey | sax| 8 o
BoEns oas @20 L ana a8 pa a By & o ara Gepsd | SEdee | GAFLS | Rasas

SYN| ETB |CAN| EM | SUB|ESC| FS A GS | RS | US

o
-
1
o
Q
=
&
(383
o
&
[
©
&
-
z
>
A

Tablie 3-8
834 EBCDIC CONTROL SYMBOLS

0it1|l2{3]4|5|6|7|8|l9 A|BIC|DI|E|F

pRgnn daasa a T a e a L] Ll S
H g a o & » LR a sE d ' 3 -
B o= ] - ] 2 z @ 3 a a a2 _on s 2
s 8 « a Fl eeosd ) » € poand [ w9 @ & an
o« @ a @* @ [ RN e & * we ga R
a = o o & e 5 R & rag L) a I
ELLY a pagas | gopas 0w a H »n3 T

Z
(=
=
77}

OH | STX | ETX HT vT | EF 1 CR | SO S

sanse 215, 2%, Pl o :“B: a canss guges
L L3 X a@ ® L a .:.-: -.‘ ::; o " L : L t
B it 1R i o3 o |V i
Sraed | Zome® | Puie® | Toha” : Gossd | Sodua Inpai
DLE[ PC1| DC2|DC3 BS CAN EM GS us

domsn

seaer R il IR
kR vonns | owert | Ensot A
2 i3 P e 30| bt
FS LF |ETB [£SC ENG | ACK | BEL
b e a . "
2 E H :'E azpee E,: E E"" --‘ #
3 o i R " feret | :

SYN RS EOT DC4 | NAK suB

a ]
P
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Table 3-9
834 SYMBOLS, ASCH and EBCDIC CONTROL MNEMONICS and HEX CODE

Operating information—834 Operators

S
9]

- S «
o & & <
e & S/, $ 9 S
Y O é\: %) \O o) O ~ 8 SJ
g /)& S Ng/S g /3 S5 5/ 9
'§ § & @O Q)O -i‘x = é} OSJ Q;O
) <& ) < /& & & Q S &
grasg ey
LI VTN NULL 00 | 00 a2 I DC4 DEVICE CONTROL 4 14 |3cC
: SOH START OF HEADER 0t |01 1 | NAK| NEGATIVE ACKNOWLEDGMENT | 15 | 30
: s
i | sTx START OF TEXT 02 | o2 £ | sYN SYNCHRONIZE 16 | 32
g :
P ETX END OF TEXT 03 {03 mrei | ETB END OF TEXT BLOCK 17 | 26
a
l' :lﬂng
aede | EQT END OF TRANSMISSION 04 | 37 | CAN CANCEL 18 | 18
aEagy :
el | EnG ENQUIRE 05 120 = EM END OF MEDIA 13| 19
" | ACK ACKNOWLEDGE 06 | 28 7 | sUB SUBSTITUTE 14| 3F
‘IJU‘ :.-‘:
.4 BEiL. BELL 07 | 2F aman ESC ESCAPE iB 27
. guen s
" | BS BACK SPACE 08 | 18 HE | FS FRAME SEPARATOR wCiz2f g
: Seacd 2
jay
5 e i
et | HT HORIZONTAL TAB 08|08 it | G GROUP SEPARATOR DD | 7
L E
sRARE :Illn -
: @
wesea | LF LINE FEED 0A | 25 iyi | ms RECORD SEPARATOR £ [38] 2
JEL T VERTICAL TAB 08 | 0B us UNIT SEPARATOR ®1F]
) [g
: bl
ania' & g
i, | FF FORM FEED oC | oc (SP} SPACE 201404 »
ais fened g
Z
« e El =
sgrer | CR CARRIAGE RETURN oD | 0D s [(DEL) DELETE LALA
L] LI )
o &
g - 3
Leg | so SHIFT QUT OE | OF & | — UNDEFINED CHARACTER o el I
iti| sl SHIFT IN OF | OF 3 | — | MARKING LINE (EBCDICONLY) | — 1 Ff
wnn” . >
@
g iy END OF FRAME " 7
sl | DLE DATA LINK ESCAPE 10 | 10 it ECF ——f
REA (INSERTED BY 834) oS
fo o)
e 5
ik DOt DEVICE CONTROL 1 1" HE MARKER FALLING EDGE® =] 3
"ewa” . =u g
ey g
Pl | DC2 DEVICE CONTROL 2 12 {12 R MARKER RISING EDGE ° —_—|—1 2
wae FTH CCJ
F @
faiDC3 DEVICE CONTROL 3 13 |13 g
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Table 3-10

SIMULATION CLOCKING

DTE

DCE

PIN 15 PIN 17 PIN 24 PIN 15 PIN 17 PIN 24
TXO (DCE) RX0 ({DCE} TXO (DTE) TX0 (DCE) BX0 (CE) TX0 {DTE)
DRIVEN BY 834 DRIVEN 8Y §34 DRIVEN BY 834
ASYNC
NORMAL - — G. 5, (16X) G, | (18X} G, S,{16X} -
ISOCH 5 i M G, 1 , —
SYNC
NORMAL s i M G, | G, 8 -
+ DERIVED - — G, S D1 G s —
DTE - i G, S : G, S §
HDLC
NORMAL ] I i G, | G, 8 —
+ DERIVED/NRZI —_— e G, 8 [F A G, S —
DTE -— 1 G, S G, 3 !

e INPUTED DATA CLOCK {RS--232 RECEIVED DATA)
% — SEND DATA CLOCK {RS—232 TRANSMITTED DATA}

o INPUTED DATA CLOCK (RS--232 TRANSMITTED DATA)
§ — SEND DATA CLOCK (R5--232 RECEIVED DATA}
D — CLOCK DERIVED FROM DATA (RXD PIN 3}

¥ MAZ! USES A DERIVED CLOCK REGARDLESS OF CLOCK SELECTION
+ BAUD RATE MUST BE COMPATIBLE WITH SYSTEM UNDER TEST

G — 834 INTERNALLY GENERATED CLOCK
M - LINE DRIVEN TO MARK

- == NOT LISED

IDLE: 4 any

Z €

8
Y DATA
N

$i8
YiyY
NiN

S
Y
M

sls|sis
YIYIYi1Y
MNMININN

s
¥ DATA
M

§18is
YiYiY
MININ

8
¥
N

s
h 4
N

iy————— FERAME ] —msrigiom

Start: SYWN sequence

End: SYN IDLE sequence

(No SYN hunt)

~-4———FRAME 2 ——p

Start:

End of SYN IDLE

End: SYN IDLE sequence
{No SYN hunt)

3400-56

When four of any SYN character are specified as the idle character, the 834 looks for an
occurrence of the SYN sequence before synchronizing for the first frame of data. After the
frame is received and the 834 establishes a line idle condition (the 834 sees four SYN
characters in a row), it recognizes the start of the next frame as the first non-3YN character.

3-60

Figure 3-51. 834 Sync Slew,

REV A DEC 1980




Cperating Information—834 Operators

Table 3-11
SETUP KEY SEQUENCES FOR MONITCOR, DCE SIM, AND DTE SIM MODES
o T 2 a4 5 8 7 8 & 10 11 1z 13 14 15
L olcobe | eBcoic| EBcoDiCk| ASCH |ASCHm | HEX

1|BAUD 1200 1800 | 2400 | 3600 [4800 | 7200 9600 |19200 |50 | 75 | 110]134.5]150| 200 300 | s00
2[puPLEX] FuLL | HALF |FULL-1? [HALF-I*
3IDELAY 200 {(selectable from keypad)
alseTuP | syNc] HDLC |ASYNC| ASYNBLK

*Option 4 instruments only

REV A DEC 1980

SYNC _,
0 1 2 3 4
1 11BITS/CHR; 8 § B 7
ZIPARITY NCNE DD EVEN | MARK {SPACE
3|1BCC CRC-18 LRC
4(SYN 3232 (selectable from keypad)
5|EOF 37 {selectable from keypad}
6|IDLE 4 8 8 MARKI8 SPACE|8 SYN
7[CLK NORMAL | DERIVED | DTE
HDLC . 1 )
l 1] NRZ! {(NRZ% OFF ON
21 CLK NORMAL { DERIVED DTE

“Option 4 instruments only

ASYNC & ASYNBL&S;_

o 1 2 3 4
i 1| BITS/CHR a g 5 6 7
2| PARITY NONE oDD EVEN | MARK | SPACE
3STOPBITS 1 15 2
41EQF IOA (selectable from keypad)
5| TIMING | NORMAL | 1S0CH | | ]

® BCC and IDLE selections for ASYNBLK must be accessed via SYNC.
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Table 3-12
SETUP KEY SEQUENCES FOR BERT MODE

0 1 2 3 4 S 8 7 8 S 10 11 12 113 14 15
0| BAUD 1200 1800 2400 3800 § 4800 | 7200 ! 9600 | 19200 [ 50 | 75 |110{134.5{156) 200{ 300} 660
PATTERN 511
BITS CONT{-INV®} 10E5 (-INV?) | 10E8 (-INV?)
SETUP ASYNC

ey

N

24}

*Option 4 instruments only.

SYNC ASYNC  —
0 1 2 ] 1 2 3 4
[1ewe | nomwaL] perwven | oTE | BiTs/cHR |8 9 5 6 | 7
2|PARITY NONE onn EVEN | MARK | SPACE
3{STOPBITS 1 1.5 2
Table 3-13
TRIGGER KEY SEQUENCES
R s el
] 1 z
l 0 NG TRIG SET
11POS @ END END | START | CENTER
2 | MATCH NONE | DCE DTE
3T {enter from keypad)
4 1M {enter from keypad}
5 | ERROR OFF ON
5 | MARKER NONE I 1
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1M {entar from Keypad)

2 | 2M: {enter from keypad}

501 50M: (anter from keypad)

‘ 1

iP=0 (selectabie from keypad)

2 | 2P=0 (selectable from keypad}

30§ 50P=0 (selactable from keypad)

Table 3-14
SIMULATION PROGRAMMING KEY SEQUEMNCES
ot
. 2 3 4 5 5 7 8 a 10
t 0 | PROGRAM STEPS | MESSAGE##1¥ | PARAMETERS

1| HALT ‘o SEND -0 RECEIVE | COMPARE: © | JUMP EQ-D| JUMP NE-U | JUMP-0 | IF TIME-0 | TIMEGUT# G| MASK - 0] WAIT #0
o maLT .o SEND (0 RECEWE | GOMPARE: 0 | JUMP £Q-G] JUMP NE-0 | JUMP -0 | IF TIME-C | TIMEOUTH 0| MASK 0] WAIT #0
9! HALT ‘o SEND 10 RECEIVE | COMPARE: 0 | JUMP EQ-0 | JUMP NE-0 {JUMP =0 | IF TIME-D | TIMEOUT# 0| MASK - 0] WAIT &0

MESSAGES PARAMETERS

0 0
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3-64

Table 3-15

834 BASIC INSTRUCTION SET

Instr.
Number | Instruction Description

0 HALT mm Halt program execution and display message mm.

1 SEND mm Transmit contents of message mm as a single frame,

2 RECEIVE Obtain next complete data frame for processing.

3 COMPARE mm Search current frame in capture buffer for
character sequence contained in message
mm; if found, flag = EQ, eise NE.

4 JUMP EQ - 88 If flag = EQ, jump to program step ss.

5 JUMP NE - 85 If flag = NE, jump to program step ss.

6 JUMP - 83 Jump to program step ss.

7 IF TIME - $S If TIMEQUT# timer expires, jump to prograrm
step ss.

8 TIMEQUT # pp Start internal timer for number of milliseconds
in parameter pp,

g MASK mm Mask character(s) in current frame of capture
buffer according to message mm; used with
COMPARE.

10 WAIT # pp Stop program execution for number of

milliseconds specified in parameter pp.
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OPTIONS

OPTION 2-CURRENT LOOP
INTERFACE ADAPTER

When purchased with the 834, the Current Loop Interface
Adapter {015-0381-00) is Option 2. When purchased
separately, the Adapter is considered an accessory.
information on this unit can be found in the Current L.oop
interface Adapter Manual {070-2963-00}.

OPTION 4-MIL-STD-188C INTERFACE

Operator’'s Information

The Option 4 is a variation of the 834 Programmable Data
Communications Tester to conform to the Military
Communication Systemn Technical Standard MIL-STD-
188C interface in addition to the R5-232-C interface.

The 834 Option 4 is fully functional with R$-232 as well as
MIL-STD-188C interfaces. Because of this compatibility,
this section discusses only those factors that are different
from those previously discussed in this manual.

The differences between the MIL-STD-188C and RS-232
interfaces are: 1} -V indicates a Space {low logic condition}
and +V indicates a Mark (high logic condition} for MIL-STD-
188C; therefore, data passed over a MIL-STD-188C

@ DEC 1980
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interface is inverted in relation to the same data passed
over a R5-232 interface. 2) MIL-STD-188C requires
different electrical specifications. Physical and
environmental specifications are unchanged. Refer 1o
Table 3-16 for the 834 Option 4 electrical specifications
that are different from those listed in Section 2 for the basic
834.

Operation of the 834 Option 4 Is unchanged from that
documented in previous sections of this manual with the
following exceptions:

1. The setup menu selections available under DUPLEX are
expanded to allow for selection of data inversion:

DUPLEX = FULL, HALF, FULL-I, HALF-{

The definitions of FULL and HALF DUPLEX are
unchanged. FULL-l indicates fuli-duplex operation with
inverted data. HALF- indicates half-duplex operation
with inverted data. The DUPLEX default selection is
FULL.

The expanded DUPLEX menu appears in the setup
conditions for DTE SIM, DCE SIM, MONITOR, and BERT
modes.

2. fFULL- or HALF is selected, the NRZI= OFF, ON (Non-

Return 1o Zero Inverted} item in the HDLC setup is
changed 1o NRZ = OFF, ON.

3. B FULL-l or HALF-l is selected, the "BITS =" setup
condition in BERT mode displays "-INV"” in addition to
the normal values (CONT-INV, 10E5-INV, 10EG-INV) to
indicate that inverted data is in effect.
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Table 3-16

834 OPTION 4 ELECTRICAL SPECIFICATIONS

Characteristic

Performance
Requirement

Supplemental
Information

INTERFACE CONNECTOR (J316)—MONITOR MODE

Inputs

x
>

Transmitted data

Received data

Request to send

Clear to send

Data carrier detect

Transmission signal element

timing (DCE source)

17 Receiver signal element
timing (DCE source)

24 Transmit signal element

(DTE source)

G 00O b WA

-V oor OFF: —25 V £ Vin £ -200 mV

+V or ON: +200 mV < Vin < +25 V

Rin 2 6.0 kQ

6 Data set ready
20 Data terminal ready

-V or OFF: -15 £Vin £ +0.5V

# or ON: +1B5V 2 Vin2+Q.8 V

Rin2 15 k{2
Qutputs
None
Other
Pin
1 Ground Not used

7 Signal ground
9-14, 16, 18, 19, 21-23, 25

Connected to the instrument ground.
Connected only 1o pins on the Interface
Access Panel.
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834 OPTION 4 ELECTRICAL SPECIFICATIONS

Characteristic

Performance
Requirement

Supplemental
information

INTERFACE CONNECTOR (J316)-—-DCE SIMULATE MODE

Inputs

Pin
4 Request to send
24 Transmit signal element
timing {DTE source)

-V oor OFF: -25 V = Vin £ -200 mV.
+V or ON: +200 mV £ Vin £ +25 V
Rin2 6.0 k(2.

20 Data terminal ready

Vor OFF -15 V £ Vin s +0.8 v
+Voor ON: +15 V2 Vin z +0.8 V

Rinz 15 k.

. Outputs

Pin
3 Received data
5 Clear 10 send
6 Data set ready
8 Data carrier detect
15 Transmission signal element
timing (DCE source}
17 Receiver signal element
timing (DCE source)

-V oor QFF: -7V sVout € -5 V.

* or ON: +7 V >Vout 2 +5 V.

Load impedance: R. 2 450 €.

Other
Pin
1 Ground

7 Signal ground
9-14, 16, 18, 19, 21-23, 25

Not used

Connected fo the instrument ground.
Connected only to pins on the
interface Access Panel.

@ DEC 1980
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Table 3-18 (Cont.}
834 OPTION 4 ELECTRICAL SPECIFICATIONS

Performance Supplemental
Characteristic Requirement information

INTERFACE CONNECTOR (J316)—DTE SIMULATE AND BERT MODES

Inputs
Pins Voor OFF: 26V £Vin £-200 mV.
3 Regeived data :
5 Clear to send +V oor ON: 200 mV sVin £ +25 V.
8 Data carrier detect
15 Transmission signal element Rin 2 6.0 kQ.

timing (DCE souree)
17 Receiver signal element
timing (DCE source)

6 Data set ready Voor OFF: -15 V £Vin 405 V.

W or ON: +156V 2z Vinz +0.8 V.

Rin > 15 k).
Outputs
Pin : Vor QFF; -7V sVout £-B V.
2 Transmitted data
4 Request to send *Wor ON +7 V z Vout 2+ V.
20 Data terminal ready ‘
24 Transmit signal eiement Load impedance: Ru 2 450 Q.
Other
Pin
1 Ground Not used.
7 Signal ground Connected to the instrument ground.
9-14, 16, 18, 19, 21.23, 25 Connected only to pins on the

tnterface Access Panel.
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Table 3-16 {Cont.)
834 OPTION 4 ELECTRICAL SPECIFICATIONS

Performance Supplemental
Characteristic Requirement Information

INTERFACE ACCESS PANEL

Probe

n +3V sVin£+25 V.

Rin z 50 k).

Marker Vor OFF: -1BV £Vin £ 0B V

WV or ON: +16 V 2 Vin 2 +0.8 V.

Rinz 15 kQ.

+V Source . +H 7V BV ({10 |Oad)

Qutput impedance:
approx. 300 Q{eachpin}

-V Source -5 7V #0.5 V (no load).

Output Impedance:
Approximately 300 (3 {each pin).

POWER REQUIREMENTS

Line Voltage Ranges
115V 90tc 132V
230V 180 to 250 V
Line Freguency Range 481t0440Hz2,
Power Consumption Approx. 30 watt
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DATE PAGE OF
PAGE QOF XFR#
PROGRAMMER
ROM NAME
Description
SIMULATE/MONITORMODESETUE:
MODE:
CODE
BAUD
DUPLEX
DELAY
SETUP SYNC HDLC ASYNC/ASYNBLK™
Bits/char NRZI Bits/Char
Parity Clock Parity
BCC” Stop Bits
3YN EOF
ECF Timing
IDLE®
Clock “‘BCC and IDLE in SYNG menu must be set with ASYNBLK
BERT MODE SETUP:
BAUD
PATTERN
BITS
SETUP SYNC ASYNC
Clock Bits/Char
Parity
Stop Bits
TRIGGER PROGRAMS:
POS@
MATCH
T:
M:
ERROR
MARKER
OTHER SETUPRS:

Duplication of this form permitied by TEKTRCNIX, Inc.

@
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S
&
Wi
=5
i
WF
<2
wuss
SEgg
O]
=
WME
ST
et L
<Eo
U%R
=50
na =

<

Form SPW-1

Program Description

PARAMETERS

NO

MESSAGES

XREF

PROGRAM STEPS (CONT)

NO

NC

XREF

PROGRAM STEPS (CONT)

NO

PROGRAM STEPS

XREF

NG

COMMITTED TO EXCELLENCE

A-D

Duplication of this form permitted by TEKTRONIX, inc.






KEY
834 Coone
FORM

Form KSCF-1

Operating information—834 Operators

DATE PAGE OF
PAGE OF XFR#
PROGRAMMER

ROM NAME

Power up sequenceld ...
Callable by transfer number (3

Total length (in bytes )

DECIMAL |
HEX

Key Sequence Description

KEY KEY

KEY KEY

Duplication of this form permitted by TEKTRCNIX, Inc.

@

11l

A7 COMMITTED TO EXCELLENCE






Operating Information—834 Operators

ME\NU ENTRY oaTe PAGE OF

EXPANSIQN PROGRAMMER

CODING EFORM rom NavE

Form MEECF-1

Description

BAUD RATE | |

BAUD RATE DIVISOR: PECIMAL
HEX =

(DIVISOR = 1,843,200/BAUD RATE)

MENU ENTRY DISPLAY

ALPHANUMERIC
ASCIE HEX

SYNC iDLE CHARACTERS

iDLE CHABRACTER DEFINITION (Enter One Number) i:' 1-MARK
{for ASYNC/BLK set io 7) 2-5PACE
4-SYNC
7- MARK,SPACE AND/OR SYNC

DECIMAL[ |
HEX |

NUMBER OF IDLE CHARACTERS:

MENU ENTRY DISPLAY

ALPHANUMERIC
ASCH HEX §

COMMENTS

Dupkcation of this form permitted by TEKTRONIX, Inc.
REV A DEC 1980 A-9

COMMITTED TO EXCELLENCE






Operating information—834 Operators

gﬁé}i%CTER DATE PAGE OF
CODING PROGRAMMER
FORM éggmgﬁvﬁanﬁer umber T

Form CSCF-1

Translation Code
Mascn
Clescpic

D Qther

Description

ALPHANUMERBIC
EX EQUIVALE

XER# ARACTER STRIN

tronix

COMMETTED TO EXCELLENCE

Duplication of this form permitted by TEKTRONIX, Inc.
REV A DEC 1980 A-11






Operating Information—834 Operators

__ TRANSLATION oate PAGE _ OF
K CODE PROGRAMMER
| CODING FORM RoM NAME
Form TCCF-1
SIDE A

Description

DECIMAL

LENGTH OF ENTRY: HEX

Sttt

‘ [0 00 HEX DECODE

MENU ENTRY DISPLAY (3 80 MNEMON!C DECODE

ALPHANUMERIC
ASCHHEX [, || L o

| OSTANDARD CODE ONLY COSHIFTED CODE ONLY |

DATA BITS/CHARACTER MASK: (CHECK ONE) {doesn't inciude parity bit}

8 BITS/CHARACTER
7 BITS/CHARACTER
6 BITS/CHARACTER
5 BITS/CHARACTER

SHIFTED CODE ONLY:

LOWEHR CASE SHIFT CHARACTER: :
UPPER CASE SHIFT CHARACTER: :

DECIMAL
LENGTH OF EACH TABLE HEX

0 8 BITS/CHAR LENGTH = 256
07 BITS/CHAR LENGTH = 128
0 6 BITS/CHAR LENGTH = 64
1 5 BITS/CHAR LENGTH = 32

Duplication of this form permitted by TEKTRONIX, Inc.
REV A DEC 1980 A-13




OF

PAGE

SHIFTED CODE {upper case)

] STANDARD CODE
(] SHIFTED CODE {(lower case)

PROGRAMMER

TRANSLATION TABLE
3

TRANSLATION TABLE

2

SiDE B
1

834 Operators

TRANSLATION oate

CODE

SECOND HEX DIGIT

0

CODING FORM ROM NAME

Form TCCE-1

SECOND HEX DIGIT

Operating Information

834

(I TR B T R S . S < I w11 TH

11910 X3H LGHld

QN ORoeLODO0O WL
LiDNG X34 1SYid

CCronix:

COMMITTED T0 EXCELLENCE

3
<

Duplication of this form permitied by TEXKTRONIX, inc.

REV A DEC 1980



83

CODING FORM rOM NAME

Form DECF-1

Operating Information—834 Operators

DIRECTORY  oate PAGE OF

PAGE OF DIRECTORY
ENTRV PROGRAMMER

Description

DJRECTOREN TRANSFER # DESCRIPTION

Shepinobiaaadaa

Duplication of this form permitted by TEKTRONIX, Inc,

0]

NG

A-1H COMMIT TED TO EXCELLENGE






index-834 Operators

834 INDEX

188C Interface, Option 04 .. ... nht e 3-65
834 ASCH control SYMDOIS. . . .. ..ot e 3-58
B34 DB OIRtON . L . o et e 1-1
834 display CONVENTIONS . . ..o vttt ettt ot e 301D
B34 display SYmDOIS . . . . . oo e 3-51
834 EBCDIC control 8YMDOIS . .. ... i e 3-58
834 ERROR message after DOWEI-UD . .. o\ttt i i e e e 3-26
B34 front panel Koy COMBS . L L it e e 3-41
B34 INterface OB O S . & o oo ittt ettt et e e e e 3-8
B34 MALFUNCTION fMBSSA0E . v v« vt e et e e ittt e et c et 3-33
B34 Operation verfication using self test ... ... ... . e 3-25
B34 READY message affer DOWEBI-UD .. ... . i it e e 3-26
B34 sEtUD Chamt. . .. e e e e TAB
B34 STOPPED MBSBAGE « . oot v vttt et et e oot e e e e 3-33
B34 SYMDOIS . . . e e e 3-59
A

ACQUIRE MBSSAQE . .o\ttt ittt ettt e e e 3-33
Acquiring data In MONIEOr MO, . ... . i i e e i 3-21
ASCH control symbols, Table 3-7 . .. e e 3-58
ASCil-Hex conversion chart, Table 3-8 ... ... ... e 3-57
ASYNBLK FraMES . . ittt it et e e et e e 3.32
ASYNCIrONOUS TS . . . .. . i i e e 3-32
B

BAD KEYBOARD MESSa00 - - o oo i it it ettt ittt ittt a e e 3.26
BAD SWITCH MBSSa0E . - . o ittt i e i i et 3-26
BAD XROM CHKSUM IMeSSa00 . . oottt sttt cie it inar it er e ranaaen e 3-26
BAD XROM HEADER MBSSA0R. « v\ o v« v vt v et ee et eas ot et ia e e 3-26
Basic 834 Instruction set, Table 3-10 i e e e 3-64
Baud Bates, user-gefinad. . ... e 3-46
BAUD SBIBC I ONS . . vttt et e e e e 3-9
BOC GeNeratiOn. . . oo\ttt it e e e i a e 3-13
=TT R T Tor <o 11T O 3-10
B varfiCalion . ... e e e e 3-22
2 = O OO 3-10,3-23
BERT BIT= distinction with MH. STD 1880 .. .. ... . i s 3-85
BERT MOOE 80U . . oottt e e e e 3-10
BERT TEST DONE MBS0, - . . oottt it ittt it i te it m ettt i 3-33
BER T/ BLERT ..t i it i e e e e e 3-23
Bit @rTOr IRJBOHON .« . ot ettt e e e e e e e 3-23
BITS/CHR SBIBHONS . . ottt e e e e 3-9
BLER T BER T . . . i e e 3-23
BUFFER FULL message ........................ e e e e 3-19

ADD JUN 1982 -1
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C

Cable ASSBIMIDlY L. . e e e 1-2
Capture buffer transfer . . .. .. 3-13
Channgl line, conditions of primary, Table 3-2 .. ... . .. i i i e e 3-29
Character string coding form for ROM coding . ... ... . i e A-11
Character string entries in custom XROMS. .. ... . it it et et 3-44
Checksum CaloulatiOn . . L . e ey 3-54
Checksum calculation subroutine. . ... ... e e s 3-56
G SBICIONS L .o o e e 3-10
CODE, transiation Selections . . ... .. .. e 3-9
Coding a custom XROM ... e e e e 3.35
Coding direCtory entres . . .. L. e 3-50
Coding MenU eNtEs. . . ... e 3-45
Coding ROM list entries. . ... . . i e 3-40 .
Coding XBOMS, The ProteSS . ... it ot e e e e e e s 3.37
Commands, 834, see Instructions

oM P AR . . e e 315
COMPARE used with MASK .. ... e e e 3-16
Conditions of primary channel lines by mode, Table 3-2 .. .. .. ... . it 3-29
Controls, Connectors, and INdiCators .. .. ... . i i s 3-3
Conventions used in 834 display . . ... ..o i e, 3-15
CoUnter FOSEHING . . ottt e e s 3-23
G O MESSAgE. . - . ottt ittt it et e e e 3-26,3-33
Current loop interface adapier, Oplon 02, . ... . i i e e 3-65
Custom XROM CotINg . . ..ot e e e et e e e e 3-35
D

DAt BCUISEION . . i i e e e e e 3-21
Dala AN . . . o e e e e e 3-21
Data transmission Selections, SElUD . .. ... e 3.9
DCE /DT SIMUIae . . .. i e e 3-12
DCE SOURCE Indicalor . . . o e e, 3-4
Definitions of BERT/BLERT 18IS, . . ..ottt i e e e et et e 3-24
DEL AFTER Keyeode . . .. e e 3-42
DEL BEFORE Key COT0 . . . oo i it e e e e e 3-42
DB LAY SElECHIONS . .. .. i e e e 3-9
Digital Displays and LED Indicators. . .. ... ... e e 3-4
Directory entry COtING . .. . . e 3-50
Directory entry coding formfor ROM coding ... .. ..o e e A-15
Display Control Koy s . ..o e e e 3-5
Display limitations in XRBOM Coding. . .. ... i e it e 3-45
Display symbols, Table -4, . . o e e e 3-51
DS K mMessage. . . ..t i i e 3-33
DS OK message after POWBI-UD . . .. oottt ittt e et et et e e e 3-26
DTE SIM and DCE SIM with half-duplex line turmarOund . ... ... .. 0 i ian 3-31
DT TE SOURCE INQICalOr . ... i e e e e e e 3-4
DUPLEX SBIoCt NS . . . ..ot ittt e e e e e e e 3-2
E

EBCDIC control symbols, Table 3-8 . ... e 3-58
EBCDIC-Hex conversion chart, Table 3-6. ... ... ... . i i e 3-57
e v oot o 3-12
Electrical Specs, Table 2-2. . . . e 2-6
Entering programs via 834 front panel . .. ... . e 3-43
Environmental Specs, Table 2-3. . . .. e e e e 2-8
EOF 80le0tions .. . .. e e, 3-10

-2 ADD JUN 1982



Error messages,about
ERROR TRIG FOUND message
ERROR TRIGGER message
Error, bit error injection
Example: coding a sample custom XROM
Example: Setup for DCE simulation with an asyne terminal
Exercise: editing messages
External data test
EXTRA FRAME message

F

Form for coding key sequences
Format for menu entry of user-defined translation

code, Fig 3-35. ... ... . e
Format of custom XROM
FRAME OVERRUN rhessage
Frame, start of used in masked triggering
Frames, usefulness in monitor and simulate modes
Front panel controis, description
FRONT PANEL KEY CODES, Table 3-3
Front panel selections with XROM key coding
Front Panel, Fig 3-4
FULL-I, HALF- selection with MIL STD 188C
Functional Specs, Table 2-1

H

Half-duplex iine turnaround
HALF-l, FULL-l selection with MIL STD 188C

HALT AT STEP 100 message
HALT AT STEP nn message
HDLC frames ... ... i i e
Header format of custom XROM
Hex-ASCH conversion chart, Table 3-5
Hex-EBCDIC conversion chart, Table 3-8

idle definition, user defined
IDLE selections. . . ... . iiin i i e
IDLE== menu to define ASYNBLK framing
BFTHME . L e e
Installation. . ... .. i
instaliing custom XROM's, only by gualified service personnet
Instruction set, basic 834, Table 3-15

Interface access

Interface Access Panel
Interface Access Panel, Option 04, Table 3-16
Interface connector specifications, Table 2.2
Interface connector specifications,Option 04, Table 3-16

ADD JUN 1882
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K

Key sequence coding form for ROM coding. . ... ..o oo A-7
Key sequence entry COdiNg .. ... oottt e 3-40
Key SeqUeNce entry NesStiNG . ... . ..ttt n e i e 3.45
Keypad with special JuRCtion Keys. . .. .. ... s 3-6
Keys 10 control dispIay. . ..t e e e e 3-5
L

LED Indicators, Digital Displays and .. ... 3-4
Line turnaround, half duplEX. . .. .. o oo e e e e 3-31
List BOM FOUIIE . . ittt ittt e e e e 3-27
Listing custom XROM entries .. ... ... . s 3-36
LOCAHON SKIDDING « . ot v er et e e e 3-13
M

MARKER TRIG FOUND mMe88800 . . oottt e et e ittt e 3-33
MARKER TRIGGER MESSAQGE . . - - - oo ottt ii et iae e in s it m et i 3-33
MARKR TRIG FOUND MESSa0E - .« oo o o oot eit ettt it s e e e s s 3-19
1Y %= 3-16
Mask used With IHgger. . . ... . L i e e 3-19
MATCH TRIG FOUND MBSSAOB - . . .« oo v ittt ittt ittt caa et aae s 3-19
MATCH TRIG FOUND MBSSA0E . .o vt v vt e e e e e ie e et s iaa e as et 3-33
MATCH TRIGGER MES8a08. - -« - .o ittt ittt s it cm st ca e v et iar e a o aann 3-33
MEMU BNEFY COTIMG . . o vttt it et e e 3-45
Menu eniry expansion coding form for ROM coding . . ... ... o i AQ
Message buffer transfer .. . ... . s 3-12
MESSAQE CIBAIMNG . v\ vttt et it ittt e e 313
Messages in 834 display . ... .. . e 3.33
Messages possible With THgOEr . ..o e 3-19
Messages, editing. .. ... ... e 312
Messages, entering for simulation programming. ........ . i i 312
Messages, TadiNg . .. ... .. ciaa e 3-12
MIL STD 188C Interface, Option 04 . . .. ... i i e i it e aene 3-65
Mode Selection, PoOwer and. . ... ... it e i i e 3-4
MOGE SWItCR B8t . . . i e e 3.27
Modes of operation, description. .. ... . . i e e 1-1
Y 20T L0 LR LY oo [ N S P 2-4,3-19
N

Nesting kay Sequence entries . . ... ... . e 3-45
NO SUCH XFERA MBSSAQGE . . v\ttt s e oo ae e i ie ettt nr e eoens 3-33
NO TRIG FOUND MESSAQGE - . .« o« ot ittt et aae e iie e ce et a e sases 3-19
NO TRIG FOUND MBSSA08 . -+« v v ettt ae ettt ettt ea s iae e 3-33
NO TRIG indicator in monitor MOge . ... ... o e 3-21
NO TRIG SET IBSS0E . « o v vt et e vt ie e e e n st e e et o a e o 319
NO TRIG SET MBSEAQE . -« vt rem e e cs et ettt e s tiaa s et e e ettt ataananaenos 3-33
NOKEY KeYOOUe . . . . it it i e 3.42
NOMENCIATUIE COMVEBIIONS & . v vt et ettt o e e e e ea st a et eae e anaaanaaaa s 3-15
Non-standard interface configuration capability. . ... . ... o 3-28
NRZI distinctions with MIL STD 1880 ... .. e e e e 3-65
= A BT 1= T 1 1o 3 - 3-10
NULL KBYCOR . oottt i et e it i e s 3-42
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0

Option 02, current loop inferface adapter. . ... .. i i e e 3-65
Option 04 Electrical Specifications, Table 3-16. . . .. ... . 3-88
Option 04, MIL STD 1880 Interface . ... . . e 3-85
P

Parameter SBleCHON .. . . e e s 3-13
Parity error diSDlaY . . . . o i e 3-21
Parity error ignored if there's a frame BITOr .. .. . i i e e s s 3-21
PA R TY SRl ONS . . e e 3-9
Physical Specs, Table 2-d . ... .. e e 2.9
Power and Mode Selection . ... ... i e e 3-4
Power cord vanalions. . ... . e et e 3-2
Power requirements, B34, . . .. L e 2.8,3-1
Power Requiramenis, Option 04, Table 3-16 .. ... . i 3-69
Power-up defaull differences not for coding XROMS. .. .. ... .. i 3-43
Power-up key sequence execution OFder. .. ... it i e e e 3-40
DOWEE-UD 105t . . . e s 3-26
PRESS SETUP? MNESSa0E .« o oo ot ittt it et m ettt ettt 3-33
Frocedure for coding XROMS ... .. i e e 337
Program FaNgaUgR. ...ttt e e s 315
PrOgram DA aMIE IS . L o e 313
Program sample: async ascii terminal and simulation ... .. e 3-17
Program status messages in haif-duplex. . ......... ... . o0 e e 3-31
o £ 2 o 3-12
Programming a trigger (monitor MOde) . . ... v i i e 3-19
Programs, simulation, general composiion . . ... .. .o s 3-12
R

RCV OVERRUN MBSSA0E . . .ot it ittt i it et in e m e ca ettt e et e ceia e 3-34
Reading captured Gata. . . ... . i i e e e e e 3-21
READY KeYCOU . . oottt ittt ittt e ettt e e e e e e e e e 3-42
RECE IV E . .. ittt it e e e e e e e e e e e e s 3-15
RECEIVE DELAY IMEBSSATR . .o vt ittt it ittt st et n et mnana e raenrne s 3-33
R CEIVE WA MBS0 . - o it i ottt ittt ittt bt a et i i ittt 3-33
ReESEtliNG COUNMMBIS . . .. ittt it e ettt i e s 3-23
ROM image Crealion. .. ... . i e e e e 3-52
Y B I Y o (T 3-36
ROM st @niry COUiNg. . - . . i i et i e i e i e 3-40
ROM list entry Sample . .. . i i it i e i e 3-55
ROM PaCK COMMEBCION . ..ottt ettt a e et it ettt e et te e e e ea e ae 3-8
G Y B e Lo o= T 3-28
RS-232 e MO0 T . - o ot e et e e e e e e e e e 3-28
RS-232 lines, pulling high OF JOW . .. L. i e e 3-28
RS-232 pin format, Fig 3-16 . ... e e 3-30
S

Sample program: async ascii terminal and simulation ... ... . L ol L 3-17
ScratCh Pad B A . .. . . i e e 3-21
self test menu, fig 3-T4 .. . e e i 3-25
BELF TEST MOOE ...t e e e e 3-25
Sl o8t SO, . . . oo e e e e 3-25
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el LStS, PrMATY OO IS . . .. ittt ettt e e e 3-26
BEND data tming. .. ..o e e 3-18
SEN D SUIMINIIY Lottt e et e et et et e e e e e e e e 3-15
] B T Vo =S 3.34
SETUP 800085 10 MBMUS . . . .. ittt i e e a e et it it ea s e ea e e 3-9
SETUP coding for applications .. ... ... i e 3-43
SETUP ERROR MBSSA0E. « . o\ oottt vt et s it ettt r e et ettt et ey 3-34
SETUR Xample . . o e e 3.1
Setup key sequences for BERT mode, Table 3-12. .. ... .. . .. i i 3-82
SETUP key sequences for MONITOR, DCE SiM, and DTE SIM modes, Table 3-11 .......... 3-61,2-5
Setup menu expansions under DUPLEX for MIL STD 188C. . ... ... .. . . i i, 3-65
Setup worksheet form for ROM coding . ... .. . i e e A-3
Setups for XROM CotiNg. . . ..o i e e 3-37
Shifted translation code, user defined, Fig 3-35B.......... ... .. ... . .. . il 3-48
Simulation clocking, Tabte 3-10 . . . L e e 3-60
Simulations, DOE DT E . . e 3-12
Simulation programming key sequences, Table 3-14 .. ... i 3-83
Simulation programming worksheet for ROM coding. . ... .. .. o i i i A-5
Simulation programs in custom XROMs . .. ... e 3-37
Special funchon Keypad . ... . e s 3-8
Specifications; 834 FUnCHonal . . . ... .. e e 2-1
. Specifications, 834 Electrical, Environmental, and Physical ... ... ... .. .. .. . . . i, 2.6
Specifications, MIL STD 188C (Option 04) . .. ... . . i i i e e e i 3-66
SSRE IV MBSSA0e . .. oo e e 3-33
SSRUNNING MESSa0E. . . . vttt e it e e e e 3-34
SSOEND DELAY .. e e e e 3-34
SSOEND HOLD MeSSa08 . . . ..o it ittt et et e e s 3-34
SSBENDING MeSsage. . . ..o e e 3-34
SSWAITING MESSAGE .. . o ittt it et e e e e e e e 3-34
ST OPBITS 8BlaCHONS . L . e 3-10
Summary Of INSITUCHONS. . .. e e 3-15
Symbols, 834 Display, Table 3-4 .. ... . e 3-51
Symbols, ASCH and EBCDIC control mnemonics and hex code, Table 3-9..................... 3-59
SYN characters, four as idle, Fig 3-81 . . oL e 3-80
BYN SOlECtONS L e e 3-10
SYNC slew, Fig B-BT .. 3-60
SYNCHIONOUS frames . L . oL e 3-32
Tests of 834:self test, mode switch, external data. .. ... ... ... 3-27
T
T E U T L e e e 3-16
Timing Of data ransmiS S ON . . . L e e 3-18
TIMING SOIBCHONS. . . .. oo it e e e e e 3-10
TOO MANY XFERS MIBSSa00 . . ot ittt ittt e ettt et et et e ettt 3-34
Transfer function messages, standard. .. ... .. . . 3-12
Transfer functions, Resident in 834, Table 3-1 . . ... . il e e 3-14
Translation code coding formfor ROM coding . . ... ..o i e A-13
Translation code coding form, Fig 3-36. . ... ... .. 3-49
Translation codes, user-defined . ... ... .. . L e 3-47
Trigger key sequences, Table 3-13 .. ... e e 3-62
Trigger positioning, Fig 3-12. . ... e e 3-20
Trigger programming in MOnitor Mode. ... ... i i i e e e e e 3-19
Trigger with Mask . .. .. e e, 3-19
Trigger with unmasked trigger bit match,Fig 3-22 . . . . 3-22
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U

User ROM pack nstallation . . ... . i e i e e et et e e 3-1
User ROM Packs, descriplon .. .o e e i e e e 1-1
User-defined BAUD rates. .. ..o e e e 3-46
User-defined idle definition . ... .. e 3-48
User-defined setups not automatically selected ... ... . e 3-45
Userdefined translation codes. . . ... . . e e 3.47
v

Verifying programs using the X Key. ... ... . . i e e 3-14
W

AT L e e e e 3-16
X

B L4 R 1= 3-14
XROM character Sting emtries. .. .. it e 3-44
XROM checksum caleulation subroutine . ... ... ... . o oo Lo 3-56
XROM cOodiNg ProCeOUIE . .. ..ottt ce s e s ittt e e 3-37
XROM coding WOrKSNeelS . o ..ttt e i i i e e e e 3-38,39
XROM header sample, Fig 3-47 ... ... . e e 3-54
XROM message coding .. ... . o i e 3-39
XROM parameter COtINg . .. ..ot it i et e i e e 3-38
XROM frafler format. . ..o i i e e e 3-36
XROM trafler sample, Fig 3-40 . e 3-56
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