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WARNING:

FIRST AID

HIGH VOLTAGE EQUIPMENT

RESCUE OF SHOCK VICTIMS

1. DO NOT ATTEMPT TO PULL OR GRAB THE VICTIM

2. IF POSSIBLE, TURN OFF THE ELECTRICAL POWER.

3. IF YOU CANNOT TURN OFF ELECTRICAL POWER, PUSH, PULL OR LIFT
THE VICTIM TO SAFETY USING AWOODEN POLE, AROPE OR SOME
OTHER DRY INSULATING MATERIAL.

1. AS SOON AS VICTIM IS FREE OF CONTACT WITH SOURCE OF
ELECTRICAL SHOCK, MOVE VICTIM ASHORT DISTANCE AWAY FROM
SHOCK HAZARD.

2. SEND FOR DOCTOR AND/OR AMBULANCE.

3. KEEP VICTIM WARM, QUIET AND FLAT ON HIS/HER BACK.

4. IF BREATHING HAS STOPPED, ADMINISTER ARTIFICIAL
RESUSCITATION. STOP ALL SERIOUS BLEEDING.

THIS EQUIPMENT CONTAINS CERTAIN CIRCUITS AND/OR COMPONENTS OF

EXTREMELY HIGH VOLTAGE POTENTIALS, CAPABLE OF CAUSING SERIOUS

BODILY INJURY OR DEATH. WHEN PERFORMING ANY OF THE PROCEDURES

CONTAINED IN THIS MANUAL, HEED ALL APPLICABLE SAFETY PRECAUTIONS.

~-----
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CAUTION:------
INTEGRATED CIRCUITS AND SOLID STATE DEVICES SUCH
AS MOS FETtS, ESPECIALLY CMOS TYPES, ARE SUS­
CEPTIBLE TO DAMAGE BY ELECTROSTATIC DISCHARGES
RECEIVED FROM IMPROPER HANDLING, THE USE OF
UNGROUNDED TOOLS, AND IMPROPER STORAGE AND
PACKAGING. ANY MAINTENANCE TO THIS UNIT MUST
BE PERFORMED WITH THE FOLLOWING PRECAUTIONS:

1. BEFORE USING IN A CIRCUIT, KEEP ALL LEADS
SHORTED TOGETHER EITHER BY THE USE OF
VENDOR-SUPPLIED SHORTING SPRINGS OR BY
INSERTING LEADS INTO A CONDUCTIVE MATERIAL.

2. WHEN REMOVING DEVICES FROM THEIR CONTAINERS,
GROUND THE HAND BEING USED WITH A CONDUC­
TIVE WRISTBAND.

3. TIPS OF SOLDERING IRONS AND/OR ANY TOOLS
USED MUST BE GROUNDED.

4. DEVICES MUST NEVER BE INSERTED INTO NOR
REMOVED FROM CIRCUITS WITH POWER ON.

5. PC BOARD, WHEN TAKEN OUT OF THE SET, MUST
BE LAID ON A GROUNDED CONDUCTIVE MAT OR
STORED IN A CONDUCTIVE STORAGE BAG.

6. PC BOARDS, IF BEING SHIPPED TO THE FACTORY
FOR REPAIR, MUST BE PACKAGED IN A CONDUC­
TIVE BAG AND PLACED IN A WELL-CUSHIONED
SHIPPING BOX.
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INTRODUCTION - STD-7000 STANDARD DIGITAL INTERFACE SYSTEM-------------------------------------------------
This manual contains operation and maintenance instructions for the
STD-7000 Bus Controller and its optional Operator Terminal
designated as the Standard Digital Interface (with keypad) System
(SDIS). .

The information provided in this manual will familiarize the
operator/technician with the STD-7000 to:

1. Understand general operating capabilities of each unit and how
both are to be implemented into a functional test system.

2. Identify and understand function of all equipment controls.

3. Properly interface STD-7000 to its Operator Terminal and pre­
pare for further interface to accessory test equipment and UUT.

4. Power-up STD-7000/0perator Terminal and understand all phases
of start-up operations.

5. Certify, test, repair or replace any major assembly or module
within the STD-7000 Bus Controller.

6. Sufficiently understand the circuitry and principles of opera­
tion of the optional Operator Terminal and Keypad.

7. Maintain the operation of each unit in the Standard Digital
Interface System to comply with expected performance standards
as depicted in the "specifications" for each unit.

8. Understand the principles of operation as they relate to the
overall operation of the system, as well as to individual
circuits.

Due to the diverse range of applications for which this equipment
can be used, this manual does not contain detailed operating
instructions for any specific application. After thoroughly fami­
liarizing oneself with all contents of this manual and sequentially
performing all required installation/operation procedures, operator
should refer to appropriate System Operation Manual for detailed
operating instructions.

INTRODUCTION
Pa ge 1
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The information in this manual applies to each unit in the Standard
Digital Interface System (SOlS), which includes the STD-7000 Bus
Controller Unit, ESP 6515 CRT Display Terminal, CRT Interface,
Numeric Keypad and associated interface cabling. The information
is relative to the mechanical and electrical characteristics of the
Standard Digital Interface System (SOlS). This manual contains
requirements for evaluating the SOlS during annual certification or
at any time performance is in doubt. Even though its history indi­
cates a high reliability rate, the SOlS may require "in depth"
maintenance, such as prudent testing, troubleshooting and or exten­
sive repair. With this in mind, the material and procedures in
this manual will be helpful to the technician during the main­
tenance process from problem isolation to final repair.

INTRODUCTION
Pa ge 2

Apri 1 1/87
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Until programmed for a specific appl ication and implemented
within a test system thru an appropriate interface, the capabi­
lities of the SOlS are limited to normal power-up functions .
This manual therefore describes the capabilities of the SOlS on
a general level only, as they exist within any ARINC 700 series
test system. Detailed operation of the system, when programmed
for specific applications, are described within separate
System Operation Manuals.
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SECTION 1 - DESCRIPTION

General-----
The Standard Digital Interface System (SOlS) is comprised of
the STD-7000 Bus Controller and Operator Terminal (CRT Display,
CRT Interface and Numeric Keypad).

These components make up a standard hardware configuration com­
mon to several different ARINC compatible avionics test
systems. The primary function of the configuration is to
generate and receive ARINC 429/453 buses and display the con­
tents of those buses on a CRT, thereby permitting an operator
to verify the integrity of the system under test. A prime
design goal of the SOlS is to provide a clear and simple format
for monitoring and controlling ARINC bus activity from and to
the unit under test (UUT), while allowing the operator to
interpret and manipulate data with a minimum of effort.

A. STD-7000 Bus Controller

The STD-7000 is a programmable ARINC bus controller
designed to control serial bus communication within ARINC
700 series avionics test systems. The controller contains
the following bus provisions:

(1) Six (6) programmable high/low speed ARINC 429 I/O
buses and three (3) programmable very high speed ARINC
453 I/O buses.

(2) One (1) IFR I/O bus used for interface of auxiliary
IFR test equipment.

(3) One (1) IEEE Standard 488-1978 bus for interface of an
external ATE Controller.

(4) One (1) EIA RS232C bus for interface of Operator
Termina 1 •

1-1-1
Page 1
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In addition to the STO-7000's primary function as a bus
controller, the unit also has the capability of controlling
and activating a UUT through an interface device, while
monitoring selected discrete signals to determine
performance.

B. Operator Terminal

The Operator Terminal, consisting of a CRT display ter­
minal, CRT Interface and 16-Key numeric keypad, provides
operator with ability to interact with test system. The
di s pl ay termi nal permi ts operator to observe all perti nent
bus status and control information, while the keypad
enables control information to be entered into the system.

NOTEl The STD-7000's IEEE-488-1978 bus provision enables
the test system to be interfaced with an external
ATE Controller, permitting automatic/remote system
control. Within this configuration, use of Operator
Terminal is optional.

3. I~~tion!l~lQ£1-Qi!~ram

The "STO-7000 Functional Block Diagram" (refer to 1-1-1, Figure
1) depicts the Standard Digital Interface System implemented
within a typical ARINC 700 series test system.

4. ~Qflwar~_lm£lem~~1!1iQ~

To perform a given task, the STO-7000 must first be programmed
with appropriate application software. In so doing, the
STO-7000 is said to acquire a "personality", which enables it
to execute program instructions according to the dictates of
the application software. Two methods of software implemen­
tation are available to the user:

A. Magnetic (or "Personality") Tape

The STD-7000 is equipped with a magnetic tape drive which
will accept certified mini-cassette tapes. The user is
supplied with a prepared tape, containing desired applica­
tion software, ready for loading into RAM memory.

B. PROM Card Memory (Optional)

At user's opti on, appl icati on software can be suppl ied on a
PROM card.

1-1-1
Pa ge 2
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The STD-7000 Bus Controller is comprised of the following major
assemblies and associated modules:

A. Front Panel

Power Switch
Tape Transport (with ejector)
Numeric Keypad Mount
Reset Switch

B. Motherboard Assembly

Card Cage Assembly
EPROM Memory PC Board (optional) (removable PC Board)
RAM Memory PC Board (removable PC Board)
429 Bus Output PC Boards (removable PC Board)
Bus Analog Input PC Board (removable PC Board)
IFR Bus Interface Connector
RS-232 Interface Connector
CPU PC Board (removable PC Board)
Input/Output (I/O) PC Bd (removabl e PC Board)
VHS Output PC Board (removable PC Board)
Bus Logic Input PC Board (removable PC Board)
IEEE-488 Address Switch
IEEE-488 Bus Interface Connector
Discrete Functions Interface Connector

C. Power Supply Assembly

NOTEi Two different types of Power Supply Modules are
currently being used in the STD-7000 Bus Controller.
In this manual, the IFR, Inc. Power Supply (Voltage
Regulator) is described without any restrictions,
however, information concerning the Sierracin Power
Supply is restricted by its manufacturer to the +5
Volt calibration and removal/installation
procedures.
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.~ OPERATI ON MANUAL
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r------ _
I ~

FR.ONT PANEL~.r ':ASSEMBLY

SPORT (WITH. EJECTOR)~~ .~TAPE mAN

POWER SWITCH ~ .

RESET SWITCH~ ~

NJMERIC KEYPAD KlUNT

11'

DISCRETE FUNCTIONS INTER­
FACE. CONNECTOR

RS232 INTERFACE CONI£CTOR

IFR BUS INTERFACE CONNECTOR

I

IEEE-488 BUS INTERFACE
OONNECTOR

IEEE-488 ADDRESS SWITCH

DETAIL A

5TO-7000 Composite
Figure 2
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CRT INTERFACE PC BOARD

CRT Interface Composite
Figure 3

6 • Q.E.~!:.~!£!:.~!:.mi ~!l

The Operator Terminal CRT Interface consists of an ESP 6515 CRT
Display Terminal and a KP-72480 Numeric Keypad. For main­
tenance information on the CRT, the technician should consult
the appropriate CRT manufacturer1s maintenance manual.

OPERATION MANUAL
STD-7000
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SECTION 2 - OPERATION

(1) Safety Precautions

Inst~llat.i.Q..!!.

A. General

Also included in this section are recommendations regarding
installation/operating safety, equipment inspection, power
requirements, required installation tools and bench/rack
install ations.

This section contains instructions for interfacing the
STD-7000 Controller with an Operator Terminal and preparing
the STD-7000 and installation site for interface to
accessory test equipment and UUT.

As illustrated in the STD-7000 Functional Block
Diagram (refer to 1-1-1, Figure 1), accessory test
equipment for most ARINC 700 series test systems
will consist primarily of a Discrete Functions
Interface Device and an RF Test Unit. Instructions
for interfacing these units to STD-7000 are con­
tained in the appropriate System Operation Manual.

Listed below are several important safety precautions
which must be observed during all phases of system
installation and operation. IFR Inc. assumes no
liability for customer's failure to comply with any of
the safety precautions outlined in this manual.

(a) Complying With Instructions

Installation/operating personnel should not
attempt to install/operate system without reading
and complying with all instructions contained in
in this manual. All procedures contained in this
manual must be performed in exact sequence and
manner described.

NOTE:---
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Grounding Requirements

~R~ OPERATION MANUALIrA STD-7000,-

1 Have a qualified electrician check wall
receptacle(s) for proper grounding.

2 Replace any standard two-prong wall
receptacle(s) with properly grounded three­
prong receptacle(s).

To minimize shock hazard, all equipment chassis
and cabinets must be connected to an electrical
ground. For this purpose, all IFR test sets are
equipped with a standard three-prong power cable
which must be connected to a properly grounded
three-prong wall receptacle. It is the
customer's responsibility to:
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DUE TO POTENTIAL SAFETY HAZARDS, USE
OF THREE-PRONG TO TWO-PRONG ADAPTOR
PLUG(S) IS NOT RECOMMENDED.

WARNING:

Operating Safety

Due to presence of potentially lethal voltages
within test equipment, operating personnel must
not remove test equipment covers at any time.
Component replacement and internal adjustments
must be made by qualified maintenance personnel
only.

Observing nCAUTION" and "WARNING" Labels

Extreme care should be exercised when performing
any operations preceded by a "CAUTION" or
"WARNING" label. "CAUTION" label s appear where
possibility of damage to equipment exists, while
"WARNING" notes are used to denote a condition
where a shock hazard exists, exposing personnel
to possible bodily injury.

( b)

( c )

( d )

I
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Power Requirements

Equipment Inspection

Installation Equipment

All electrical connections are easily made by hand,
without use of any special tools.

OPERATION MANUAL
STD-7000

Equipment power rating information can be found
on Model/Serial No. nameplate, located on rear
panel of test instruments or in 1-3-1.

NOTE:

If existing power service does not conform to equip­
ment requirements, customer should contact IFR factory
for instructions concerning equipment power supply
modifications.

All IFR test sets are normally factory wired to accept
available external power service at installation site.
Prior to making any electrical connections, installa­
tion personnel must check equipment power rating
against power service rating, making sure both are
same.

All IFR test sets are carefully inspected for material
defects and are subjected to a thorough performance
check prior to leaving factory. All sets are shipped
to customer in excellent mechanical/electrical con­
dition. Upon receipt of shipment, receiving personnel
should:

(a) Account for presence of all equipment and
accessories as listed on packing slip.

(b) Inspect all equipment for visible or concealed
damage which may have occurred in transit. (If
damage is apparent, see Receiving Inspection/
Unpacking sticker. affixed to shipping container
for Damage Claim procedure.)

(4 )

(2 )

(3 )
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"LATERAL BENCH INSTALLATION"

I

I

t&

I

I

I

I

I

I

I

I

­
I

I

I

I

I

I

1001-0000-002

1405-0001-000

Rack Mounting Kit
(IFR Part Number)

B "RACK MOUNT INSTAUATION"

fSTO-7000/ INT~::ACE
:.._ :

I ~.~ J

[~~~~~~~~~~~~~]

Rack Mounting Kits
Ta b1e 1

Equipment

STD-7000

CRT Display
Terminal

Conversion from bench to rack-mount installa­
tion is possible by ordering appropriate rack
mounting kits from IFR factory (one kit per
instrument required):

JSro-7000/

B :·······················l
I RF ICRT 1••••••••••••••••••_ ••• :

[~~~~~~~~~~~~~~~]

"STACKED BENCH (or RACK) INSTALLATION"

Bench/Rack Instnllation

~ft~ OPERATION MANUALIrA STD-7000
'110

The STD-7000 Controller, Operator Terminal and
accessory test equipment can be installed in either a
bench-top or rack-mount fashion. All IFR test sets
are normally shipped from factory with plastic feet
installed for a bench-top installation. Instruments
equipped for rack-mount installation must be special
ordered from factory.

Shown below are the recommended installation con­
figurations for the STD-7000, Operator Terminal and
accessory equipment:

NOTE:---

(5 )

Recommended Installation Configuration
Figure 1

1-2-1
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B. System Interface
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OPERATION MANUAL
STD-7000

System Interface Procedure (Refer to 1-2-1, Figure 2)

(a) Position STD-7000, Display Terminal Interface and
CRT Terminal on bench or within rack, leaving
appropriate space for interface of accessory test
equi pment.

(b) Connect Cable 1 from STD-7000 CRT Power Connector
(J202) to CRT Interface Power Input Connector
(JI5001) •

(c) Connect Cable 2 from CRT Interface Power Output
Connector (JI5005) to CRT Terminal.

(d) Connect Cable 3 from CRT Interface Terminal
Connector (J15004) to CRT Termi nal •

(e) Connect Keypad to CRT Interface Keypad Connector
(J15002) .

(f) Connect Cable 4 from STD-7000 RS-232C Connector
(J414) to CRT Interface STD-7000 Connector
(J15003) .

(g) Connect Keyboard to CRT Terminal.

(h) Plug female end of supplied STD-7000 AC power
cable into male power receptacle (J201) on rear
panel of STO-7000.

(i) Pl ug rna 1 e end of STO-7000 AC power co rd into
standard three-prong grounded wall receptacle.

Interface procedure is now complete. Do not activate
STO-7000 AC power switch at this time; familiarization
with all information contained in 1-2-2 and 1-2-3 is
required before power-up sequence is performed.

1-2-1
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System Interface Diagram
Figure 2
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(3) Reset 5witch

-- .@'jj'fQl=U'©©©

Indicators

Provides access to tape drive compartment for tape
loading or ejection.

Returns all program test sequences and variables to
initial operating conditions in event a program
restart is desired.

Mounting attachment used in securing model KP-72480
Keypad to 5TO-7000 front panel for operating
convenience.

(1) Magnetic Tape Transport

Tape drive compartment for program (personality) tape
cassettes. Tape drive will accept only Certified
Digital Mini-cassettes.

(4) Tape Cassette Eject Button

(2) Keypad Mount

POWER

5TO-7000 Front Panel
Figure 3

E ;r

TAPE

A. 5TO-7000 Front Panel

~- OPERATION MANUAL:I. STD-7000

Description of Controls, Connectors, and2 .

I

I

I

I

I

I

I

I.-
I

I
Ie

I

I

I

I

-'-I

I

(5) AC Power Switch

Pushbutton switch which supplies/interrupts external
AC power to 510-7000. (Switch is illuminated when
power is set to ON.)

1-2-2
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B. Rear Panel

(1) Discrete Functions Interface Connector
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96-pin female connector for interface of Discr~te

Functions Control Unit to STD-7000.

STD-7000 Rear Panel
Figure 4

(2) CRT Power Receptacle

Standard 3-prong power receptacle for interface of
CRT Interface ..

(3) STD-7000 Power Receptacle/line Fuse Compartment

Contains standard three-prong power receptacle for
STD-7000 AC power cord and 2 Amp line fuse.

(4) RS232C Interface Connector

25-pin EIA RS232C compatible female connector for
interface of CRT Interface.

(5) IFR Bus Interface Connector

25-pin female connector for interface of auxiliary IFR
test equipment.

(6) IEEE-488 Bus Interface Connector

24-pin female connector conforming to IEEE Standard
488-1978 for interface of general purpose programmable
ins' t rumentat ion •

(7) IEEE-488 Address Switch

Eight segment DIP switch used for setting both
IEE£-488 bus address and operating mode of STD-7000.

fI
I
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CRT Display Terminal (Front View)
Figure 5

ESP-6515 CRT Display Terminal

(1) CRT Power Switch

Pushbutton switch which supplies/interrupts AC power
to CRT Terminal.

(2) CRT Keyboard

(Refer to Manufacturer Reference Manual for key ident­
ification and description.)
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Numer i c Keypad

16-Key Numeric Keypad (Top View)
Figure 6

All data entry operations are performed with the 16-key
numeric keypad. All keypad entries are displayed on CRT
Terminal, where each can be checked for proper input format
prior to being entered into STD-7000 memory.

(1) Basic Keypad Operations
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Required Keystrokes

1. Procedure same as outlined for
"ENTERING DATA INTO MEMORY. II

1. Press "BACKSPACE" key to erase
any displayed data preceding
CRT cursor. .

2. Press "ENTER" key.

1. Key in numeric data into
appropriate data field~

Function

ENTERING DATA
INTO MEMORY

ERROR CORRECTION
(For data keyed in,
but not yet entered
into memory)

ERROR CORRECTION
(For data entered
into memory)

D.

1-2-2
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CRT Interface Front Panel
Figure 7

E. CRT Interface Front Panel

(1) Terminal Connector

Input/Output Connector for CRT Terminal.

(2) Keypad Connector

26 PIN Connector for STD-7000 Keypad.

(3) STD-7000 Connector

Input/Output Connector for STD-7000.

(4) Power Indicator Lamp

Illuminates when power is applied to the CRT Interface.
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CRT Interface Rear Pa nel I
Figure 8

F. CRT Interface Rear Pa ne 1 III
(1 ) Fuse

I
1 . 5 Amp - 125 Volt

( 2 ) Power Input Connector I
Input Connector for 5TD-7000.

I
(3 ) Power Output Connector

Output Connector for CRT Terminal. I

I
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I
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•
A. Power-Up Behavior

The diagnostic test program contains several important
self-test routines used in maintaining and trouble­
shooting the STD-7000.

This routine is intended for use within manual
operating systems (equipped for magnetic tape and/or
PROM card operation), where operator control is imple­
mented through a CRT terminal/keypad combination.
This routine automatically performs all necessary
start-up operations required to obtain an initial per­
sonality display.

(2) Diagnostic Test Program

Power-up behavior concerns the operating characteristics of
the SOlS from the time power is first applied to the system
until the initial personality display is presented on the
CRT. These operating characteristics include several dif­
ferent power-up sequences or start-up routines contained in
STD-7000 firmware, which are o~erator selectable through
the IEEE-488 address switch. Described below are four
resident start-up routines available for use:

(1) Automatic Start-Up Routine

THESE ROUTINES ARE NOT INTENDED FOR OPERATOR
USE. ALL DIAGNOSTIC TEST PROCEDURES SHOULD
BE PERFORMED BY QUALIFIED MAINTENANCE
PERSONNEL ONLY! (REFER TO 2-2-2).

Tape Program

This routine automatically performs tape rewinding and
program loading functions for STD-7000 units equipped
only for magnetic tape operation. Use of this routine
is intended for STD-7000 units operating under ATE
control.

PROM Program

Similar to the Tape Program described above, this
routine is intended for STD-7000 units functioning
under ATE control and equipped for optional PROM card
operation. This routine will automaticall.y access and
display program information contained in PROM.

CAUTION:------

( 3 )

( 4 )
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(1) Selection of Start-Up Routines

(2) Selection of Bus Address

Segment Positioning
Tab1e 2
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~R~OPERATION MANUALIrA STD-7000
'NC

START-UP ROUTINE SEGMENT 7 SEGMENT 8

Automatic Start-up
Routine ON ON

Diagnostic Menu OFF OFF

Tape Program OFF ON

PROM Program ON OFF

To select one of the four start-up routines, only
switch segments 7 and 8 are used (positioning of seg­
ments 1 thru 6 do not affect selection of a start-up
routine). The following table specifies positioning
required of segments 7 and 8 for selection of a given
start-up routine:

The lEEE-488 address switch (1-2-3, Figure 9) is located in
the lqwer left hand corner of STD-7000 rear panel (refer to
1-2-2, Figure 4). Each switch segment can be placed to an
ON or OFF position.

B. IEEE-488 Address Switch Settings

STD-7000 IEEE-488 Address Switch Settings
Figure 9

C. IEEE-488 Address Switch Functions

Switch segments 1 thru 6 are used to set bus address of
STD-7000 when interfaced with IEEE-488 bus. (Specific ~
switch settings for this purpose are contained in
appropriate System Operation Manual, under section ATE
System Operation.)

1-2-3
Pa ge 2 I

April 1/87
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



I

It
I

I

I

I

I

I

I.­
I

I

I

I'

I

I

I

I

OPERATION MANUAL
STD-7000

Detailed discussion of Automatic Start-up Routine will
follow in 1-2-3D. Operator should now set switch
segments 7 and 8 to proper location.

D. Automatic Start-Up Routine

The automatic start-up routine performs virtually all
power-up functions automatically from time operator acti­
vates STD-7000 power switch until an initial tape or PROM
personality display appears on CRT. Depending on equipment
configuration, required operator action (beyond activating
power switch) is normally limited to two or fewer keypad
entries.

The Automatic Start-Up Routine (refer to 1-2-3, Figure 10)
depicts the sequential flow of start-up operations from the
time power is applied until the initial personality display
is presented. A detailed step by step description of those
operations is listed below, including the explanation of
all utility codes and instructions which may appear on CRT.

(1) INSERT PERSONALITY TAPE INTO TAPE DRIVE (unless unit
is equipped for PROM card op~ration).

(2) ACTIVATE STD-7000 POWER SWITCH

Operator applies AC power to Standard Digital
Interface System by pressing STD-7000 "POWER" switch.

(3) MEMORY DIAGNOSTIC

A few seconds after power is applied, a memory
diagnostic is automatically performed to check all
memory locations for proper operation. An eight
character hex field (8000 XX XX+++*) will momentarily
appear on CRT to indicate memory diagnostic is taking
place.

~QI~ 8000 is a four digit hex field, representing
the maximum RAM address available within
system. This figure will vary from one unit to
another, depending on options installed.

~OT~ Warm up time of CRT is approximately 10
seconds. If system is started up cold, memory
diagnostic may be concluded prior to CRT warm­
up and the hex field will not be visible.

1-2-3
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PROM CARD MEMORY CHECK

Through an appropriate keypad entry, operator can
instruct STD-7000 to execute one of the three
operations listed on RESET MENU.
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A key entry of 1 will immediately provide an
initial personality display of tape program
(if tape has been loaded).

A key entry of 2 will provide an initial per­
sonality display of tape program subsequent
to program loading.

A key entry of 3 will immediately provide an
initial personality display of PROM program.

2

3

1

RESET MENU

1. EXECUTE TAPE PROGRAM
2. LUAD AND EXECUTE TAPE PROG~AM
3. EXECUTE PROM PROGRAM

KEY IN:

If a memory error is detected during memory
diagnostic, start-up routine automatically jumps to
Diagnostic Test Program. If this condition occurs,
operator should consult authorized maintenance person­
nel before taking further action.

Following a successful memory diagnostic, the STD-7000
performs a self-check to determine if an optional PROM
mem 0 r y car d 'i sins tal 1ed• The STD- 7.000 unit i s
equipped for magnetic tape and/or PROM card operation.
If STD-7000 contains both operation capabilities, the
personality software contained on tape mayor may not
be the same as that contained in PROM.

(a) If PROM card memory is available, CRT will auto­
matically display a RESET MENU as shown below.
(refer to 1-2-3E for definition and use of
menu format.)

(4)

(b) Without PROM card memory capability, the routine
wi 11 proceed di rect1y wi th tape r ewtnd i ns and fl
loading functions immediately after completion of
memory diagnostic.

I
1-2-3

Page 4
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(6) LOAD TAPE

(7) RESET OPERATION

OPERATION MANUAL
STD-7000

Through an appropriate keypad entry, operator
can load tape (if necessary) and restart tape
program.

1-2-3
Pa ge 5

April 1/87

Under magnetic tape operation

Under PROM card operation

RESET MENU

1. EXECUTE TAPE PROGRAM
2. LOAD AND EXECUTE TAPE PROGRAM

KEY IN:

The following RESET MENU will automatically
appear on CRT:

CRT will automatically display same RESET MENU
described in paragraph (4)(a), and operator again
has option of executing tape or PROM programs.

( a)

( b)

REWIND TAPE

As a prerequisite to. program loading, all magnetic
tape cassettes are automatically rewound to start
position. CRT will display REWINDING TAPE when this
operation is in progress. (Maximum duration: approx.
30 seconds.)

Program information contained on tape is entered into
STD-7000 RAM memory. (Maximum duration: approx. 90
seconds.)

NOTE:---

Under normal operating conditions, "RESET" switch is
used primarily to:

(a) Return all test parameters and sequences to their
initial conditions.

(b) Restart a program after a program error occurs •

Pressing RESET switch after an initial personality
display has been achieved, will cause automatic start­
up routine to reinitialize as follows:

( 5 )
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I

• STEPS REQUIRING OPERATOR ACTION •

• UNLESS UNIT IS EQUIPPED ONL.Y FOR
PROM CARD OPERATION•

... CAUTION: TO BE PERFORMED BY
QUAUFIED MAINTENANCE PERSONNEL ONL.Y.

I

I

I

I

I

I

I

Automatic Start-Up Routine
Figure

(Sequence
10

of Operation)

1-2-3
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Set-Up Mode

Set-Up Mode provides the operator a selection of terminal
features to enable and save for future use.

(1) Set-Up Mode Procedure

I 1I~ fROCEDUR~ _

I
1 Press F3 key on Keyboard to display Directory

Menu.

I Directory I V1.0

I

Directory Menu
Figure 11

Utilize keyboard keys and adjust if necessary for
the following menus and features (refer to CRT
Reference Manual for keyboard key identification
and use):

I80 Col IIExec Ctrls IICursor Sink Sik IICurlor On IINo GR Kit

I

I

­
I

I

2

Display I I Next II Dir VI.O

I IScrl MedIum IINorm Video 1160 FPSIIScrSover Off IINo Stat

I Display Menu
Figure 12

I General I I Next II Dir VI.O

~ ~II VT100 USA IIAutoWrap Off IINewLine OffIVT100I

General Menu
Figure 13

I
IUserkeys Unlk IIUserfeat Unlk IINumPadIINormCuflorKeys

I
1- 2- 3
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I T-9600 II R-XMIT II XOFF @220 I~~

Comm

I LocEcho Off

Prntr

OPERATION MANUAL
STD-7000

I I Next " Dlr

II EIA Data IIDI,C 2aec II XmltLlmlt I§D

Comm Menu
Figure 14

I I Next II Dir

VI.O

VI.O

I

I

ta
I

I

I

I
I T-9600 II Mode Norm I~@]

I FullScrn II ASCII Only II Term None

Printer Menu
Figure 15

Kybd I I Next II Dlr

~ I Capllk II Auto Rep On II Click Off

IWamBell On II MargBell Off II KB-NAm II BreakOn

Keyboard Menu
Figure 16

VI.O

I

I

I

­
I

I

I
Tab I I Next II Dir VI.O I

Ic,rA" I~~

Tab Menu
Figure 17

1-2-3
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VI.O

II Answer Back·

Response Menu
Figure 18

Response I I Nut II Oir

IAuto Ans Off 1....10-.;..'sP-'-'ay_......I ... .....

ITerm 10 UTIOO I&.-110_1= -.lI ....lm_2.__~

~R~ OPERATION MANUAL-,rA STD-7000,,,.

~OTI~ Refer to Directory Menu and
util i ze SAV 1 function.
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Personality Display

(1) Menu Format

Menus can be categorized into two basic groups:

Diagnostic Test Program (1-2-3A)

Tape Reset Menu (1-2-30)

PROM Reset Menu (1-2-3D)

2 Pers ona1 tt y Menus

Two important objectives of the SOlS are:

(a) To display bus information in a simple and
easily understood format.

(b) To permit data entry with a minimum of key
strokes.

The menu format within the SOlS is structured so all
data fields of a given bus are displayed on a CRT
screen, with each field assigned a number. To change
a field, the operator uses a numeric keypad to key in
the number assigned to that field. This causes the
CRT' cursor to move to that field, permitting the
operator to key in the desired new data.

(2) Reset vs. Personality Menus

Reset Menus

Reset menus (contained in STO-7000 firmware)
are used only in performing start-up and/or
maintenance operations. Examples of reset
menus referenced in earlier sections are:

Personality menus (contained on magnetic tape
or in PROM) reflect test information relative
to specific application for which system is
being utilized.

1

I

I

I

I

I

I

I.­
I

I

I

I

I

I

I

I
1-2-3

Pa ge 11
April 1/87

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



2ptR~ OPERATION MANUAL
~rA STD-7000.-

(3) Personality Menus

Two basic types of menus {common to all personality
displays, regardless of application) are used to
display bus information within the STD-7000:

(a) Master Menu (Initial Personality Display)

This type of menu is displayed on Power-Up
(subsequent to program loading) and when operator
desires a change in the type of bus being
displayed. Its only purpose is to serve as an
index to other more detailed function control
menus, which the operator will use to monito~ bus
activity. A typical master menu is shown in
1-2-3, Figure 19.

~OTE~ All examples of menu displays shown on the
ensuing pages, pertain to the WRX-7708
Weather Radar Test Program. Although
specific menu content will vary from one
test application to another, all menus
exhibit the same common characteristics
identified in the following menu displays •

(b) Function Control Menus

The Function Control menu is used to display
specific status and control data pertinent to the
test procedure bei ng performed. All test
parameters are formatted into clearly defined
data fields, permitting simultaneous observation
of all bus communication. A function control
menu is selected for display by keying in the
appropriate numerical code for that menu, as pre­
sented on the master menu. A typical functio~

control menu is shown in 1-2-3, Figure 20.

1- 2- 3
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Master Menu
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Entry position for number corresponding to (CRT
Cursor) .function control menu to be displayed.

Ma ster Menu (Typi ca 1 Di spl ay)
Figure 19

(a) Menu Title

Specifies the test application for which the
Master Menu is being used.

(b) Selection of Function Control Menus

MENU TITLE

SELECTION OF
FUNCTION
CONTROL MENUS

KEY ENTRY FIELD·

WEATHER RADAR MASTER MENU ....------­

I. CONTROL BUS OUTPUT MENU
2. DATA BUS OUTPUT MENU
3. ATTITUDE BUS OUTPUT MENU
4. CONTROL BUS INPUT MENU
5. DATA BUS INPUT MENU
6. DISCRETE FUNCTIONS MENU
7. ANTENNA TEST MENU
8. ANTENNA SIMULATE MENU

DISPLAY MENU NO:

Provides the operator with a listing of function
control menus available for display. Each func­
tion control menu is preceded by a number which
is used to select that particular menu for
display.

(c) Key Entry Field

I

I

I

I

I

I

I
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STEP PROCEDURE

I

1. Determine the function control menu to be
displayed.

2. Using numeric keypad, enter the number
corresponding to the desired function control
menu.

3. Press ENTER key. Control Bus Output Menu
will now be displayed (refer to 1-2-3,
Figure 20).

1-2-3
Page 14
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Function Control Menu

I

( 5)

.- OPERATION MANUAL
STD-7000

I

I
CONTROL BUS OUTPUT MENU :::=1 MENU TITLE I

I. PAGE (CB 0) 2.CONDITION (SEND) 3. RATE (020)

CONTROL WORD RANGE WORD

I MASTER MENU 1
RETURN

13. (271)
14. (EVEN)

15.(VAL)

16. (080)

1
99. RETURN TO MASTER MENU

LABEL
PARITY

MATRIX

RANGE

MODE

TILT

GAIN
STAB

INDENT

SECTOR

4.(270)
5.(000)

6. (VAL)

7. (WX)

8.(+00.00)
9. (CAL)
10.(OFF)

II. (ON)

12.(OFF)

CHANGE FIELD7-
IKEY ENTRY FIELD 1 -----

DATA FIELDS 1I
I

I

I

I

I

III
I Function Control Menu (Typical Display)

Figure 20

(a ) Men uTi t 1e

(c) Key Entry Field (CRT Cursor)

Specifies the function control menu being
displayed.

(b) Master Menu Return

A key entry of 99 allows the operator to return
to the Master Menu from any function control
menu.

I

I

I

I

I

I

!t
I

(d )

Entry position for changing data fields or
returning to Master Menu.

Data Fields

A listing of specific test parameters, the values
of which reflect prevailing test conditions and
performance of the UUT.

1-2-3
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(6) Data Fields (Identification and Manipulation)

Four basic types of data fields are used in most func­
tion control menus:

(a) Binary Data Fields

A binary data field is characterized as having
only two states. Examples of binary data fields
are highlighted in 1-2-3, Figure 21.

Function Control Menu (Binary Data Fields)
Figure 21

STEP PROCEDURE

1. Determine data field to be changed.

2. Enter number of data field and press ENTER
key.

1. The field will now automatically change
to its opposite state.

1-2-3
Page 16
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(b) Numeric Data Fields

Numeric fields contain numeric data only.
Examples of numeric fields are highlighted
in 1-2-3, Figure 22.

Function Control Menu (Numeric Data Fields)
Figure 22

STEP PROCEDURE

1. Determine the data field to be changed.

2. Enter number of data field arid press ENTER
key.

NOTE: This will position CRT cursor within
selected data field and all numeric
data previously contained in the field
will be erased.

3. Key in desired new numeric data and press
ENTER key).

NOTE: Desired numeric data will now appear
within data field.

1-2 -3
Page 17
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(c) Alpha Data Fields

Alpha fields are fields that may contain one of
severa 1 words , Exampl es of alpha fie 1ds are
highlighted in 1-2-3, Figure 23.

When an alpha field is changed, a submenu speci­
fically for that field is displayed in the lower
left corner of the CRT display. A submenu pro­
vides a choice of parameter conditions which can
be entered within the selected alpha field.

MATRIX:~

I. VALID 3.TEST

2. INVALID 4. SLAVE

Function Control Menu (Alpha Data Fields)
Figure 23

STEP PROCEDURE

1. Determine data field to be changed.

2. Enter number of data field and press ENTER
key.

NOTE: A submenu for the selected data field
will now appear in lower left corner
of CRT display.

3. From the choices provided on the submenu,
determine which new parameter condition is to
be entered into selected data field.

4. Enter number corresponding to selected con­
dition and press ENTER key.

1-2-3
Pa ge 18

April 1/87

I

I

I

I

I

I

I

-­
I

I

I

I

I

I

I

I
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



I
I

I

I

I

I

I.­
I

I

I

I

I

I

I

I

:PR~ OPERATION MANUALIrA STD-7000
.NC .

(d) Alphanumeric Data Fields

An alphanumeric data field i~ one that contains
either words or numbers. An alphanumeric field
is highlighted in 1-2-3, Figure 24.

When an alphanumeric field is changed, a submenu
specifically for that field is displayed on the
CRT.

Function Control Menu (Alphanumeric Data Fields)
Figure 24

STEP PROCEDURE

1. Determine data field to be changed.

2. Enter number of data field and press ENTER
key.

NOTE: A submenu for the selected data field
will appear on the CRT display
(specific location of submenu on CRT
display may vary).

1-2-3
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3. The operator has two choices for entering new
data:

STEP

OPERATION MANUAL
STD-7000

PROCEDURE

I

I

I

I

I

I

­
I

I

I

I

I

I

I

RESULT

INVALID; entry
exceeds range limit
of 377.

INVALID; decimal
poi nt not accep­
tab 1e.

INVALID; middle
digit is greater
than 7.

VALID; entry con­
forms to all input
requirements.

285

35.6

346

426

ENTRY

1. Sel ect one of several condi ti ons provi ded ~,
on submenu and press ENTER key.

2. Enter numeric data subject to proper
range and limits for the test parameter.

Data Entry Format

All STD-7000 application programs feature an inherent
error-checking capability which will aid operator in
minimizing data entry errors. Any data keyed into a
given data field must conform to specific format
and/or value requirements for that particular field.
Data not conforming to required input format is con­
sidered invalid, and as such will not be accepted.
This becomes evident when operator attempts to enter
invalid data by pressing ENTER key and the display
automatically erases the invalid entry and the CRT
cursor repositions itself at initial entry point of
the field, awaiting a new and valid entry.

EXAMPLE #1: Test parameter LABEL requires all data
entries to be in octal coding within a
range of 0 to 377 and with no digit being
1 arger than 7.

( 7)

1-2-3
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NOTE: Operator should refer to appro­
priate System Operation Manual for
explanation of input formats
required by data fields within that
particular application.

!Prt- OPERATION MANUAL
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"'0

EXAMPLE #2: Test parameter TILT"requires an entry
representing tilt angle of radar antenna.
Numeric entry must be a multiple of .25
within a range of 15.75 and each entry
must be preceded by a designation of
polarity (+ or -).

I
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I

I
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I

I
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I

I

I

I

I

ENTRY

-15. 02

+63.25

+14.75

RE SUL T

INVALID; entry is
not a multiple of
. 25.

INVALID; entry
exceeds maximum
acceptable tilt
angle of 15.75.

VALID; entry con­
forms to all input
requ i rements.

I
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SECTION 1 - SERVICING------------

B. Internal Cleaning

f~enti!~~i~l~~£~

This section contains routine maintenance instructions for
cleaning and inspecting the STD-7000 Bus Controller.

A. External Cleaning

(1) Clean front panel with a soft lint-free cloth. If
soiled area is difficult to remove, d~mpen cloth with
water. Use 1iguid detergent only if necessary.

(2) Remove Cooling Fan Filter from rear panel and remove
dust with dry air jet. If dirt is difficult to
remove, wash filter in warm soapy water and dry with
dry air jet.

(3) ,Remove grease, fungus andlor ground-in dirt from sur­
faces with a soft lint-free cloth dampened (not wet)
with denatured alcohol.

(4) Remove dust and dirt from connectors with a soft
bri stl ed brush.

(5) Clean wire leads with soft lint-free cloth.

(6) Paint exposed metal surface to avoid rust or
corrosion.
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( 1 ) Remove internal dust with hand controlled dry air jet
of no more than 15 psig (1.054 kg/cm2

) and wipe inter­
nal case assembly parts and frame with soft lint-free
cloth moistened with alcohol.

CAUTION: DELIBERATE OR ACCIDENTAL MOVING (HOWEVER
SLIGHT) OF DISCRETE COMPONENTS ON CIRCUIT
BOARDS, ETC. SHOULD BE AVOIDED.
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(2) Circuit Boards:

(a) Inspect for corrosion or damage to connectors.

(b) Inspect for corrosion or obvious damage to metal
surfaces.

Visual Inspecticn

(1) Card Cage Assembly:

(a) Inspect tightness of subassemblies and all
mounted equipment (including vertically installed
PC Boards).
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~-- MAINTENANCE MANUAL
~rA. STD-7000

SECTION 2 - TROUBLESHOOTING---------------------------

1. Ih~~~l_Qf_Q£~ratiQrr

A. Introduction

This section contains Theory of Operation for the major
circuits within the STD-7000 Bus Controller. The circuit
theory is presented on two levels and is organized as
f 0 11 ow s :

(1) Simplified Theory of Operation

Provides a simplified description of how each module
interacts within the STD-7000 Bus Controller system.
This description is based on the STD-7000 Simplified'
Interconnect Block Diagram (2-2-1, Figure 1), STD-7000
Detailed Block Diagram (2-2-1, Figure 3) and the
STD-7000 Organizational Chart (2-2-1, Figure 2).

(2) Module Level Theory of Operation

Detailed description of the individual module circuit
theory and functions r el ating to normal operation of
the STD-7000. All module descriptions are based on
the STD-7000 Detailed Block Diagram (2-2-1, Figure 3)
and associated circuit schematics located in 2-2-7.

B. General

The STD-7000 Bus Controller is a programmable ARINC Bus
Controll er ca pa bl e of controll i ng seri al bus com­
munications. All components within the unit are solid
state. The primary function of this unit is to generate
and receive ARINC 429/453 buses and display the contents of
those buses on an optional CRT Display Terminal. In addi­
tion to its primary function as a bus controller, the
STD-7000 also controls and activates a UUT through an
interface device while monitoring selected discrete signals
to determine UUT performance. The STD-7000 consists of a
Power Supply, Cooling Fan, Mini-Tape Cassette Transport
Assembly and a Card Cage Assembly with provisions for
twelve plug-in PC boards. The basic module functions are
described as follows:

(1) Power Supply

Converts the AC input voltage to four DC voltages
(+5 VDC, -5 VDC, +12 VDC and -12 VDC) which are dis­
tributed to the Mini-Cassette Transport and Card Cage
Assemblies. AC power is available at the STD-7000
Rear Panel CRT Power Receptacl e (J202) for use as a
source of power for the operation of other equipment.

2-2-1
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Provides cooling for internal components within STO­
7000 Card Cage with external dust covers installed.

( 2 )

.-~R
Cooling Fan

MAINTENANCE MANUAL
STO-7000
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I

~

I, __ .J

IEEE-488 ADDRESS SWITCHES

IFR BUS

ARINC BU.=-S--------v'

DATA/SYNC/CLOCK

REAR
PANEL

OF
UNIT

ATE
CONTROLLER

OF
UNIT
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STO-7000 Simplified Interconnect Block Oiagram
Fi gu r e 1

(3) Mini-Cassette Transport

Used as one source of STO-7000 software implemen­
tation. Once a prepared, certified, mini-cassette
tape containing the desired application software is
install~d in the tape transport and the desired start­
up routine has been selected, by positioning the
IEEE-488 Address Switch (segments 7 and 8), the tape
is ready and may be loaded into RAM memory. Once the
tape is loaded in memory, the STO-7000 assumes a per­
sonality which enables it to execute program instruc­
tions according to instructions contained in the soft­
ware. The tape transport also allows off-line storage
of personality tapes as well as other non-pertinent
data.

2-2-1
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(4) Card Cage Assembly

Consists of a Card Cage and Motherboard Assembly which
contains the IFR Bus, ARINC Buses, IEEE-48B Bus,
IEEE-488 Address Switch, Cassette Tape Transport
Interface, RS-232C (CRT Displ·ay) Interface, Cool ing
Fan power source and OF (Discrete Functions) inter­
connect. The Motherboard contains provisions for
twelve vertically installed, plug-in PC boards or
cards (refer to 2-2-1, Figure 2). The cards may be
installed in any slot within the card cage with the
exception of the CPU and I/O cards. To prevent
damage to the CPU and its peri pheral s , these two cards
must occupy thei r assi gned posi ti ons. For proper
system operati on, all slots between the CPU Card and
last card in system (normally the Analog Input Card)
must be occupied. The following cards are within the
Card Cage Assembly:

(a) 16K EPROM Card

This optional card is primarily prepared for use
in uni ts under ATE control. When thi s card is
installed, the Microprocessor will automatically
access and display program information contained
in PROM, if selected.

I

(b) 16K RAM Card

Used in conjunction with the Mini-Cass~tte

personality tape to program the STD-7000 for a
specific software application.
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CPU Card

Provides interface for two identical 429 Bus out­
puts to the ARINC Bus.

Contains the brain for controlling all the inter­
face circuits and executes the program instruc­
tions which determine the usage of all I/O
devices and CPU support devices.

.-

429 Output Card

I/O (Input/Output) Card

Provides interface for the RS232C Bus (CRT
Display Terminal), IFR Bus (Discrete Functions
Unit or other IFR, Inc., compatible equipment)
and the IEEE-488 Bus (GPIB).

VHS Output Card

Provides interface for three VHS Buses, each
having either a high or low speed VHS Bus output.
The VHS Output Card maintains control over the
VHS Buses with the CPU having the option of
selecting either a high or low speed bus opera­
tion.

NOTE:---

(c )

( d )

(e )

(f)

Deformats and buffers VHS (342) and 429 Bus
inputs from the Analog Input Card.

(h) Analog Input Card

Three 429 Output Cards are in use. Each
card is jumpered for CPU identification.

(g) Logic Input Card

(a) Microprocessor Operation

The CPU or Microprocessor Card is the controller
of the STD-7000. The CPU manipulates and
controls all data to and from the appropriate
buses at the expected time intervals, allowing
successful STD-7000 operation. The Micro­
processor is located on the CPU PC Board and

Provides multiplexing and line recelvlng of VHS
and 429 Buses from the ARINC Bus.

Simplified Theory of Operation (Refer ,to 2-2-1, Figure 4)

(1) STD-7000

C.
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The Card Cage contains the nucleus of the
STD-7000. In the case of weather radar, a choice
of two memory cards (RAM or PROM), a CPU Card,
I/O Card, VHS OUTPUT Card, three 429 OUTPUT
Cards, a Logic Input Card, and an Analog Input
Card are used. Each card has been assigned a
color coded slot within the Card Cage that pro­
duces the best operational characteristics for
that particular card. The Processor Bus, which
allows signal transfer of Address, Data and Con­
trol Clock input and/or output information
(necessary for correct operation of each spe­
cified card), is located on the Motherboard. The
Motherboard also contains the ARINC Bus, used for
all 429 and 453 (VHS) Bus activities during com­
munications with a UUT, via the OF unit. The
Interrupt Priority Chain provides each card
direct communication with the CPU, mostly con­
sisting of command completion signals to provide

2-2-1
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the CPU freedom from a constant monitoring pro­
file. This allows other' functions in the proto­
col structure to be accomplished simultaneously.
The 429 Bus data originates from one of three 429
Output Cards (d~pending upon how the access
jumpers are installed) ahd the VHS Bus data
originates on the VHS Bus Output Card. Both
buses use the Logic and Analog Input Cards for
interpretation, multiplexing and deformatting of
signals. Received data is available to CPU from
either or both Input Cards, when requested.

(2) CRT Interface

The CRT Interface filters the control codes from the
STD-7000 and converts the control codes to the
appropriate ANSII control cod~s for use with any
standard ANSII terminal.

2 -2-1
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SECTION 5 - STORAGE--------------
1. Please note the following storage precautions.

A. No particular storage requirements are necessary during
extended periods in which the Test Set will not be
utilized.

B. The following common sense practices should be done,
however:

(1) Disconnect the Test Set from any electrical power
source.

(2) Disconnect and store the AC power cable and any other
accessories with the Test Set.

(3) Cover the Test Set to prevent dust and debris covering
and entering the Test Set.
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SECTION 4 - SHIPPING

The following information applies to shippiong and repacking
procedures for the STD-7000.

A. Shipping Information

IFR test sets returned to factory for calibration, service
or repair must be repackaged and shipped subject to the
following conditions:

(1) Do not return any products to factory without first
receiving authorization from IFR Customer Service
Department~

(2) All test sets must be tagged with:

(a) Owner's Identification and address
(b) Nature of service or repair required
(c) Model No.
(d) Serial No.

(3) Sets must be repackaged in original shipping con­
tainers using IFR packing molds. If original shipping
containers and materials are not available, contact
IFR Customer Service Dept. for shipping instructions.

(4) All freight costs on non-warranty shipments are
assumed by customer. 0 (See Warranty Packet for freight
charge policy on warranty claims.)

B. Repacking Procedure (Refer to 1-4-1, Figure 1)

(1) Make sure bottom packing mold is seated on floor of
shipping container.

(2) Carefully wrap test set with polyethylene sheeting to
protect finish.
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CONTACT: Customer Service Dept.
IFR oSYSTEMS, INC.
10200 West York Street
Wichita, Kansas 67215

Telephone: (800)-835-2350
TWX: 910-741-6952

I

(3) Place test set into shipping container, making sure
set is securely seated in bottom packing mold.
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. Repacking Procedure
Figure 1

Place top packing mold over top of set and press down
until mold rests solidly on bottom pa~king mold.

Close shipping container lids and seal with shipping
tape or an industrial stapler. Tie all sides of con­
tainer with break resistant rope, twine or equivalent.
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(1) 8 X 8 X 4

E. Code Conventi,ons

A. Dimensions

C. Power

Input - Ann Arbor Model 400E Control Codes.

Output - ANSI Standard X3#64-1979 and X3.41-1974
Control Codes. .

Description:

?ptR.~ OPERATION MANUAL
~'A STD-7000'''0

(2) Model KP-72480 Keypad

(1) 105 to 205 volts AC
(STD-7000 switches if 240 VAC)

(1) 0 to 50 degrees C

(1)

(2)

16-key numeric Keypad; includes
10 numeric keys, two math opera­
tor keys (+,-), one decimal
point key, one backspace key,
one enter key and one shift key.

Following are the specifications for the CRT Interface:

B. Weight

( 1) 8 1bs .

D. 0per at i ng Tem per at ur e

2.

I
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E. Physical Characteristics

D. Magnetic Tape Transport

Type: Certified Cassette Transport

Read/Write Speed: 3 ips

Media: Certified Digital Mini-Cassette

Da ta Ra te : 2400 Baud

Formatted Data
Density: SOK bytes per side

Number of Heads: One

Tracks on Ta pe : Two

Channels in Head: One

~R~· OPERATION MANUAL-"14 STD-7000.".

1-3-1
Page 3

April 1/87

115 VAC (Standard)
230 VAC (Factory available by
special order.)

60 Hz (Standard)
50 Hz (Factory available by
special order.)

16.125 11 (41cm)

16.31 11 (42cm)

6.75 11 (17cm)

20 lbs Approx. (9,07Kg)

BRAEMAR COMPUTER SERVICES, INC.
11400 Rupp Drive
Burnsville, Minnesota 55337
(612) 890-5135

For further information concerning the CM-600
Mini-DEK (Digital Mini-Cassette TransPQrt),
address correspondence to:

Voltage:

Frequency:

Length:

Width:

Height:

Weight:

Power Requirements

Dimensions

NOTE:---
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Environmental Requirements

(1) ESPRIT 6515 CRT Terminal

F.

Power
Consumption:

Temperature:

Humidity:

Optional Peripherals

Screen:

Display Size:

Character:

Character Font:

Dimensions:

Line Voltage:

Frequency:

Input Power:

OPERATION MANUAL
STD-7000

100 Watts

500 F to 1130 F (Operating)
- 400 F to 160 0 F ( Sto rag e )

20% to 80% (Operating)
0% to.90% (Storage)

14" (35.6 em) diagonal, P31
(green) phos phor

7" (17.8 em) X 9.4" (23.9 em)

7 or 8 Bit; Odd, Even, 0, 1, or
No Parity; 1 or 2 Stop Bits

7 x 9 dot matrix with 2 descen­
ders ({80 col.) or 5 X 7 with 2
descenders (132 col.)

Length: 13.0" (33 cm , )
Width: 13.6" (34.6 cm , )
Height: 13.8" (35 em.)
Weight: 21 lbs. (9.5 kg.)

97.75 to 132.25 VAC (115 V
Nominal) or 195.5 to 264.5 VAC
(230 V Nominal), Switch
Sel ecta bl e

47 to 63 Hz

50 Watts Maximum

1-3-1
Pa ge 4
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~R~ OPERATION MANUAL
~rA STD-7000

'OIC

A. Bus Characteristics

(1) ARINC 429 (High & low speed I/O buses)

Word Spacing: Programmable in single bit
increments.

Following are the specifications for the STD-7000 Standard
Digital Interface System:

Selected operation of anyone of
six buses at any given time.

Selected or simultaneous opera­
tion of all 6 output buses; data
content and transmission rate of
each bus are individually
programmabl e •

Output:

Buffering: Buffering capability for a mini­
mum of eight (8) ARINC 429
specified 32 bit words.

Message Transmission
Rate: Programmable from 0 to 255

messages per second, in minimum
of 1 message per second
increments.

In put :

Number of Buses: Six (6) programmable high speed
and low speed I/O buses.

Low Speed Bit Rate: Variable from 10 kHz to 15 kHz

High Speed Bit Rate: 100 kHz

Bus I/O Capabilities

1 .I
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Bit Rate: 1 MHz

Max. Hardware: 40K RAM or 64K PROM

B. Rear Pane 1 Inter faces

I
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Three (3)Number of Buses:

EIA RS232C: One 25-pin "0" type connector
for optional CRT terminal.

IEEE-488-1978: One 24-pin GPIB connector as
defined by IEEE Standard
488-1978.

Bus I/O Capabilities

Output: Selected or simultaneous opera­
tion of all 3 output buses; data
content and transmission rate of
each bus are identical.

Word Length: Programmable from 1 to 2,048
bits.

~R-"- OPERATION MANUAL
~m STO-7000.-

Message Transmission
Rate: Programmable from 0 to 255

messages per second, in minimum
of 1 message per second incre­
me nts •

IFR Auxiliary Bus: One 25-pin "0" type connector
for interfacing IFR test equip­
ment.

Input: Selected operation of anyone of
three buses at any given time.

Max. Addressing: 64K RAM or 64K PROM

(2) ARINC 453 (Very high speed I/O buses)

C. Processor System

Microprocessor: Z-80

Memory

1-3-1
Page 2
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.~ MAINTENANCE MANUAL
STD-7000

STD-7000 Detailed Block Diagram
(Sheet 1 of 2)

Figure 3
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.-MAINTENANCE MANUAL
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429 8USZ
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STD-7000 Detailed Block Diagram (Sheet 2 of 2)
Figure 3
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~ ~ADDRESS BUS

1..-.-----, --, CONTROL
...-------------' BUS

DATA
BUS

DATA
BUS

BUFFER

L.-.-_~ ADDRESS
BUS

BUFFER

MAINTENANCE MANUAL
STD-7000

..---------1 ADDRESS
DECODER

ROM
ARRAY

EPROM Card Block Diagram
Fi gure 4

The EPROM Card circuitry contains an Address Decoder,
Address Buffer, Data Buffer and a 32K X 8 ROM Array.

The Address Decoder (X1219 ·thru X1223 plus X1225) is
used to decode the address present on the Address Bus.
X1219 selects either the high half or low half of the
32K Memory, as interpreted by jumpers which are pro­
vided to program fhelocation of each half (16K each).
X1220 and X1221 operate identically to X1222 and
X1223. X1220 andX122-2 decode and select anyone 2K
block of memory when required. The 2K block of memory
j umper s (1- 8) permit any 2K b10 c k 0 f mem 0 r y t 0 be
defeated, therefore freeing a 2K block of memory for
use by another PC board within the system. X1221 and
X1223 -will- enable the selected block of memory and
their outputs join at X1225 to produce a Data Strobe
that Will occur if the selected 2K block of memory has
its associated jumper installed. The Address Buffers
(X1218 and X1224) isolate the Address Bus from the
bank of 16 memory Ie's. The Data Buffer (X1217) gates
data to and from the Data Bus and also isolates the
Data Bus from the band of 16 memory IC's. The 32K X 8
ROM Array (X1201 thru X1216) contains sixteen 2K X 8
EPROMs (P/N2716), each of which must be jumpered to
+5V for proper operation.

Module Level Theory of Operation

(.1) EPROM Card - Optional (Refer to 2-2-1, Figure 4 and
2-2-7, Figure 85)

D.
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~R~. .MAINTENANCE MANUAL-,rA STD-7000
1100

(2) RAM (Random Access Memory) Card (Refer to 2-2-1,
Figure 5 and 2-2-7, Figure 86)

I

~

ADDRESS ADDRESS
RAM

BUS· BUS ARRAYBUFFER

CONTROL
BUS DATA

DATA BUS
BUS BUFFER

2-2-1
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~R.~ MAINTENANCE MANUAL7rA STD-7000
I."

(3) CPU Card (Refer to 2-2-1, Figure 6 and 2-2-7,
Figure 87)

I.--..!:=::!=~............. PARALLEL
I/O

ts:====~~~=-----........DATAI"--------------v"'eus

CPU Card Block Diagram
Fi gu r e 6

The architecture of the CPU Card is structured around
a Z-80 Central Processi ng Uni t (CPU). Thi s card con­
tains 4K Bytes of EPROM, 8K Bytes of RAM, four 8-Bit
parallel I/O ports, a Counter Timer Controller (CTC),
the IEEE-488 Address Switch and Mini-cassette Tape
Transport Interfaces otherwise known as Parallel
I npu t / 0ut pu t s (P I 0IS) •

The Clock Generator (9.9 MHz Square Wave Oscillator)
is formed by X805B, X805E, X805F, X807 along with X801
and its associated components. The 9.9 MHz output of
the oscillator is applied to a +4 Counter which pro­
duces a 2.475 MHz Square Wave Clock Signal (~). This
square wave si gnal is then routed to the Clock Buffer
(driver) and Clock Inverter (X805B) which inverts the
square wave c1 0 c k s i gnalprod uc i ng a ~ s i gna1 for
appl icati on to the Control Bus Buffer and Output
Timing Logic. The Clock Buffer (X803, X802 and asso­
ciated components) provides the necessary line driving
for,the ~ signal.

The 8-Bit Z-80 Microprocessor (X802) systematically
repeats the cycle of ~etrieving (fetching) instruc­
tions from either the RAM or EPROM memory. It issues
commands based on the information contained in these
instructions to act on data, its peripherals, and/or
i tsel f (refer to Zilog 1981 Data Boo k for Z-80 CPU
Timing information). The Control Bus Buffer (X821)
provi des bufferi ng of the control si gnal s between the
CPU and Control Bus. The Address Buffer (X808 and
X809), 1 i ke the Control Bus Buffer, provi des bufferi ng

2-2-1
Pa ge 11
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~~. MAINTENANCE MANUALHI..l STD-7000

between the CPU and Address Bus. The Data Bus Buffer
(X820) gates data from the Data Bus to the CPU during
an input (read) cycle or gates data from the CPU to
the Data Bus duri ng an output (wri te) cycl e. The
direction of this buffer is controlled by the In/Out
Logic (X801A, X801B and X804B) which operates as an OR
gate. This way, the state of its output is deter­
mined by the states of the RD and MY lines. The gate
output will indicate an "in" condition during a read
(RD active) or instruction fetch (Ml active). An
output condition indication is present at all other
times.

The Output Timing Logic (X803C, X804A, X804D, X805A,
X805D, X806 and Q801) controls the wATf and IORQ lines
and is provided to insure the I/O devices have suf­
ficient time to respond to commands issued by the CPU.
The Address Decoder (X818, X830 and X836) decodes the
present address information on the Address Bus and
selects the addressed circuit for communication with
the CPU. Decoder X830 decodes address ~000{H) thru
0 FFF(H) which is used to select EPROM operation.
Decoder X818 decodes address 2000(H) thru
3FFF(H) which is used to select RAM operations, and
Decoder X836 decodes 2~{H) thru 2B(H) which is used to
select the CTC and/or the Parallel 170 ports.

The EPROMs (X819 and X831) contain the CPU execution
instructions and together contain 4K Bytes of EPROM
collectively. Each EPROM may be completely erased by
exposing them to an ultra violet light source.

The RAM (X810 through X817 and X822 through X829) is
used to store instructions, as well as data) from the
Mini-cassette Tape Transport and scratchpad data
information.

The Parallel I/O (X834 and X835) is software program­
mable and contains a handshaking feature (refer to
Zilog 1981 Data Book for timing and programmable
functions).

The CTC (Counter Timer Controller) has four program­
mable counter/timer circuits and prescalers that are
used for general purpose timing appl icati ons (refer
to Zilog 1981 Data Book for timing and programmable
functions).
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(4) I/O (Input/Output) Card (Refer to 2-2-1, Figure 7 and
2-2-7, Figure 88).

AOORESSr--------'"
BUS

COMMUNICATIO"NS RS232C
BUFFERS PORT

I'r-----v'" IFR BUS

r-----v" GPIB

I/O Card Block Diagram
Fi gure 7

The primary purpose of the Input/Output (I/O) Card is
to interface the CRT Display Terminal (RS-232C), IFR
Bus and IEEE-488 (GPIB) with the STD-7000 Bus
Controller circuitry".

The Address Decoder (XI001 and XI005) decodes the I/O
Address present on the Address Bus. Once an I/O
address is decoded, the appropriate I/O circuitry
(i.e. CTC, PIO or GPIB Talker/Listener) is enabled and
directed to transfer data between itself and the CPU.

A Counter/Timer Controller (CTC) (Xl009) generates the
RS232C Baud Rate for use by the CRT Display Terminal.
An additional responsibility for this CTC is to
interrupt the CPU, either when the RS232C Transmitter
has completed the transmission of a character or when
an RS232C character has been received. These
interrupts alert the CPU to either fetch the received
c~aracter or supply the next character to be
transmitte~ (refer to Zilog 1981 Data Book for timing
and other data pertaining to the Z-80 CPU). The
Programmabl e Communications Interface (PCI) (XI008)
performs the RS232C coding and decoding functions
(refer to INTEL 1980 Component Data Catalog for timing
and other data pertaining to the 8251A component).
The Communications Buffers (XI017 and XI018) provide
buffering between thePCI and RS232C port. These buf­
fers include a Line Receiver (XI017) and a Line Driver
(XI018) •

2-2-1
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VHS Output Card Block Diagram
Fi gure 8

2-2-1
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VHS BUS 0
VHS BUS 1
VHS BUS 2

Bg~~~R rlBUS ;II

•

MEMORY
ADDR is BUS ~ ADDRESS

DECODER

14-.:>

~ kRAM v
, ADDRESS I ADDRESS RAM

SWITCH I

J

.;III COUNTER I

t• CONTROL
LOGIC PARALLEL

r TO SERIAL
CONVERTER

START

STOP SYNC
GENERATOR II I/O I LEVEL

CONVERTER~ ADDRESS
, DECODER r •J I/O I

" LATCH I

A Parallel Input/Output (PIO) (XI007) circuit controls
each IFR Bus function. The IFR Bus transmits data to
and receives data from other compatible IFR, Inc. test
equipment (refer to Zilog 1981 Data Book for timing
and other el ectri ca 1 parameters of the Z-80 PIO).

The IFR Bus Buffer consists of a Single Direction
Buffer (X1015) which is used to buffer the eight
address lines on the IFR Bus and a Bidirectional
Buffer (XI016) for bUffering data lines.

The GPIB Talker/Listener (X1006) controls all GPIB
transactions, including the serial to parallel/
parallel to serial conversions. In addition to these
requirements, the GPIB Talker/Listener performs other
GPIB protocol requirements, when necessary (refer to
INTEL 1980 Component Data Catalog for additional
information pertaining to the 8291 component). The
GPIB Buffers consis·t of three Bi-directional Buffers
(X1010 through XI012) and a Uni-directional Buffer
(X1013). Each has a requirement to provide bUffering
between the GPIB and the GPIB Talker/Listener.

(5) VHS Output Card (Refer to 2-2-1, Figure 8 and 2-2-7,
Figure 89)
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I

I,
I

I

I

I

I

I

I

.-
I

I

I

I

I

I

I

I

~R~ MAINTENANCE MANUALIrA STD-7000,.0

The VHS Output Card generates and sends Manchester II
Bi-phase encoded VHS data to the Unit Under Test
(UUT). This card has the capability of driving up to
three VHS Output Buses with each bus capable of
storing up to four word messages. Each word message
may be up to 2000 bits in length and, as with word
repetition rate, the word length is software
controlled.

The RAM ~~~Qrl_Address Decoder (X728) controls the RAM
Select (RAM SEL) line which will be low anytime a
memory address between F8~~ and FFFF appears on the
Address Bus. When this line is active, the Data
Buffer gates data to the RAM and additionally, the RAM
Address Switch activates and allows the application of
information on the Processor Address Bus to the RAM.
On the other hand, when the iX~-~f[ line is inactive,
the RAM is pl aced ina READ mode (read from RAM) and
the Address Switch places the output of each of the
Counters onto the RAMls Address Bus. An I/O Address
Decoder (X727) decodes the addresses of the I/O Latch,
Address Counter, and the CTC, within the Control Logic
Network. The I/O Latch (X723) provides temporary
storage for control data which is used to control the
word length, word select, and VHS Bus Select. The
Address Counter is a programmable up counter that
generates the address for the RAM when the RAM SEL
line is inactive. Software selection of the number of
bits to be transmitted is accomplished by presetting
this counter, via the Data Bus. The CTC within the
Control Logic Network produces the start signal and
a 1 s 0 i nt err upt s the mi cr 0 pro ces s 0 r afterrece i vi ns a
Stop Sync si gnal (refer to Z-80 CTC Data Sheet for
timing and programming data). An 8-Bit wide Address
Switch (X725 and X726) selects between the output of
the Address Counter and the oufput of ~he Processor
Address Bus, and places the selected output into the
RAM. The 8- Bit X 1024 - Bit RAM (X 715 and X71 6,)' con­
tains 10 Address lines, eight of which are driven by
the Address Switch and two are driven by the I/O
Latch. Two of these lines select one of four words
stored in 256 Byte boundaries within the lK RAM. When
the RAM is selected by the RAM Memory Address Decoder,
the Data Buffer (X703) gates data from the Data Bus to
the RAM. This action allows the Processor to write to
this memory. When not selected, the Data Buffer
remains in a tri-state configuration. A parallel to
Serial Converter (X704) reads the RAM by converting an
8-Bit Byte into 8 Serial Bits of 1 ~Sec each. The
Shift Register output of this converter is the NRZ
Serial Data Stream minus the presence of any synchro­
nization pulses. The NRZ data is converted to
Manchester II Bi-phase encoded data by X710D (located

2-2-1
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~R~ MAINTENANCE MANUAL
~~~ STD-7000-

within the Level Converter circuitry). X709A, X709C
and X710A gate the serial data and/or sync signals
into Latches (X711A and X711B), where the data is
synchronized with a 2 MHz Clock signal. The latch
outputs are applied to Level Converters (X720, X721
and X730) which allow TTL levels to drive the Output
Transformers (T701, T702 and T703). Transformer out­
put signals are controlled by Relays (K701, K702 and
K703). These relays are driven by the I/O latch which
commands them to either enable or disable VHS channels
~, 1 or 2.

The Start Sync and End Sync signals are produced by
the Sync Generator and are temporarily stored in two
Flip-Flops (X70BB and X71BB). When the Line START
from the CTC (in the Control Logic Network) becomes
active, the start signal is synchronized with a 1 MHz
clock signal within X70BA~ When either X70BA or X71BB
is set, the Counter (X719) is enabled by X709B.

The Counter counts up to its terminal count (3 ~Sec)
and the Flip-Flops are "reset. The (Q2) output of the
counter and the output of the Start Sync Flip-Flop are
routed to an exclusive OR Gate (X710B). When the
Start Sync Line is active, the counter output (Q2) is
inverted producing a Start Sync signal (1.5 ~Sec
high followed by 1.5 ~Sec low). When the Start Sync
Line is inactive, a Stop Sync (End Sync) signal is
assumed and X710B passes the output of the Counter
(Q2) unaltered to the Level Converter. Flip-Flop
(X718A) turns the Level Converter on at the beginning
and off at the end of the VHSword-message.

The Control Logic starts the word transmission, clocks
the Address Counter and loads the parallel to Serial
Converter with the next byte from the RAM. A +16
Frequency Divider (X712 causes the Address Counter to
clock at 8 pSec intervals. The programmable inputs
are used to yield a I-Bit resolution of the word
length (the Address Counter can only address B-Bit
Bytes). The Load signal for the Parallel to Serial
Converter is produced by X707, X709C and X722D.

2-2-1
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429 Bus Output Card (Refer to 2-2-1, Figure 9 and
2-2-7, Figure 90)

429 Bus Output Card Block Diagram
Fi gu r e 9

2-2-1
Page 17
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429 BUS""

429 BUS"'!

I
I
I
I

~}CONTROL:
c~~r"llING:
IBUS I

::B~RESS I
I ADDRESS :
: DECODER I

I CIRCUITS COMMON TOI
L ~02~~2':~U':~_J

DATA
BUS

A 429 Bus is a 3-State Serial Bus defined as having a
positive voltage represent a logic 1 indication, a
negati ve vol tage represent a 1 ogi c 0, and a zero vol t
or ground potenti al exi sti ng for ~ bi t cell ti me (the
time element required between bits). A 429 Bus
message may consist of several words •. The number of
words, as well as the message repetition rate are
software programmable.

The 429 Bus Output Card is configured with two 429
Buses (#1 and #2 on the same card). Design arrd opera­
tion of each is identical, therefore only Bus #1 is
described in the following paragraphs. Both buses use
the same common use circuitry consisting of an 8-Bit
Octal Buffer, Address Decoder, a Shift Register and
Bit Shift Counter. Since their outputs and effects on
the system are identical, it should be understood that
inany par titu1ar sit ua t ion (0 the r t han norma1 ) ,
either 429 Output Card may be substituted for the
other simply by changing jumper configuration as shown
in Section 9. Since the common use circuitry applies
to both buses, they are discussed first.
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Common Use Ci rcu its (Refer to 2-2-1, Fi gure 9)

An 8-bit Octal Buffer {X937} -bu f f er s all Control
Bus signals. Q909 and Q910 provide additional
buffering for the microprocessor clock signal
{~}. The Address Decoder {X935 and X936} enables
any device that has an address present on the
Address Bus. Decoder X935 is jumper program­
mable, meaning that installed jumpers determine
which block on the STD-7000 Memory Map (see
Appendix H) is used for a particular 429 Bus
Output PC Board. The use of jumper programming
eliminates any address conflicts and allows the
use of more than one 429 Bus Output Card in the
STD-7000. Decoder X936 enables the following
devices when their applicable address is on the
Address Bus:

The 8-Bit Shift Counter (X931A, X931B, X932,
X929C and X929D) completes multiple operations
when enabled. Flip-Flop X931B initiates (starts)
and terminates (stops) the counting process. It
is set (started) when a byte is loaded into the
Shift Register and stopped (reset) when the
Counter (X932) reaches its terminal count.
Flip-Flop X931A synchronizes the start of Counter
X932 with the microprocessor clock signal. At
this time, the Counter counts up sixteen counts,
with a shift occurring at every other clock
cycle, yielding eight shifts. The least signifi­
cant counter bit is applied to X929C and X929D
which together produce memory timing signals.
The write pulse is produced by X929D, and X929C
produces an address increment pulse immediately
following the write pulse. This address incre­
ment pulse will advance the RAM Address Counter
(X910 and X911). The a-Bit Shift Register (X934)
converts parallel information to a Serial Data
Stream before it is committed to a section of
memory. In other words, the byte to be written
into memory is placed into the Shift Register
which converts it to Serial Data, and when
clocked by the Bit Shift Counter, sends the
Serial Data Stream to the appropriate block of
memory.
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Message CTC#2
Word CTC #2
Data Latch #2
Output Driver #2

Register
Shift Counter

Message CTC #1
Word CTC #1
Data Latch #1
Output Driver #1

Shift
8-Bit
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429 Bus Output Circuit (Refer to 2-2-1, Figure 9 )

The Message Repetition Rate and the number of
words per message are controlled by the Message
CTC (X901). The Word length and between word gap
are cantrall ed by the Word CTC (X902). The Word
CTC also informs the Message CTC when the trans­
mission of a word has been completed. This
action permits the Message CTC a means of keeping
track of how many words remain to be sent
(reference the Z-80 CTC Data Sheet for timing and
other pertinent data pertaining to either CTC
device). The output of Flip-Flop X923A is sent
to the CMOS Switch (X912), NAND Gate X922B and
NAND Gate X922D.

The CMOS Switch gates the selected Baud Rate to
the Address Counters. NAND Gate X922B gates
selected pulses to the Word CTC, and NAND Gate
X922D gates the selected Baud Rate to NOR Gates
X907A and X907D. The latter gates the data from
the memory block with the Baud Rate Clock pulse
before applying the data to the Output Driver.
When the count of the pulses into the Word CTC
reaches the word length, the Word CTC resets
Flip-Flops X923A and X923B and also signals the
Message CTC that a word has been sent. The Word
CTC wi 11 then insert the between word ga p and
reset Flip-Flop X923B once again to complete the
cycle. After all the words have been sent, the
Word CTC resets X918C and X918D which stops the
transmission of the message.

The Address Counter (X910 and X911) increments
the RAM Address each time a pulse is received
from X912 of the Control Logi c. Thi s counter may
be preset to select any word in the memory. The
RAM (X906) is a 1024-Bit X I-Bit memory that
stores data to be transmitted. During a memory
Read operation, data is clocked out to X904A and
X904 D. The Seri al Data Stream is wri tten into
the RAM by the Shift Register during a memory
write operation.
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Bus Input Logic Card Block Diagram
Figure 10

The Bus Input Logic Card converts the VHS (453) or 429
Bus Seri al Data to Parall el Data and stores thi s data
in a lK X 8 Buffer Ram (capable of being read by the
Microprocessor). This card also produces and contains
clock circuits for the Bus Input Analog Card.

The Output Driver (X933B, X933C, X916A, X916B,
X916C, X916D, X921, Q901, Q902, Q903, X904, K901
and associated circuitry) is used for low speed
operation. The CMOS Switches (X933B and X933C)
add an additional 470pF of capacitance during low
speed operation to reduce the slew rate. The
Unity Gain Buffers (915B and 916A) pro-vide a low
impedance path for the Summing Amps (X915A and
X916B). Q901, Q902, Q903 and Q904 buffer the
output of the Summing Amps before it is sent to
Relay K901. X921B controls Relay K901 when
signals are received from the Microprocessor Bus.
When X921B is set, Relay K901 is energized,
placing the selected bus circuits on line.

Bus Input Logic Card (Refer to 2-2-1, Figure 10 and
2-2-7, Figure 91)
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The Address Decoder Circuit (X629 and a gate each of
X614 and X615) selects one of the following devices
when either of their addresses is present on the
Address Bus:

VHS Z-80 CTC
429 Z-80 CTC
CLOCK Z-80 CTC
Bit Rate Multiplier

NQI£~ Only one of these devices is selected and per­
mitted to communicate with the microprocessor
at any given time.

The 429 Z-80 CTC (X626) performs the same functions
for the 429 Buses as the VHS Z-80 CTC (X613) performs
for the VHS Buses (for electrical timing and
programming information, refer to Z-80 CTC Data
Sheet). The 429 and VHS Z-80 CTC's perform the
following three functions:

1. Interrupt microprocessor when EWS (End Word
Sync) is present.

2. Count words over a given amount of time .

3. Control the number of words per message.

The Clock CTC (X627) counts the.number of bits per
word for both the VHS and 429 Buses. The Bit Rate
Multiplier (X623, X624, X625, X639 andX640) produces
the Low Speed VHS Clock Signal. The Data Latch (X639)
is loaded with the bit rate (from the Data Bus), when
selected by the Address Decoder. The data output of
the Data Latch and a 10' MHz Clock signal from the 10
MHz Oscillator are sent to two 4-Bit Rate Multipliers
(X625 and X640). The 10 MHz Oscillator (Y601 and
three gates of X611) produces a 10 MHz Square Wave
with a duty ~ycle of approximately 50%. Each Bit Rate
Multiplier output is between 0 and 9.9 MHz, in 100 kHz
steps, as determined and controlled by BCD data stored
in the Data Latch. The signal (0 to 9.9 MHz) is sent
to the divide-by-five (+5) stage of X624, decreasing
it to between 0 and 1.98 MHz which can be read at pin
9. This output signal is then applied to a divide-by­
one hundred (+100, formed by ~ of X623 and X624) to
further decrease it to between 0 and 19.8 kHz. This
·signal is the Low Speed VHS Clock.
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The 10 MHz Clock Square Wave Signal (from the 10 MHz ­
Oscillator) is also sent to the Clock Divider (X612, ~
of X613 and X624). The 10 MHz Clock signal enters at
pin 12 on ~ of X612 (configured as a f5/f2 Counter)
where it is decreased to 2 MHz (available at pin 10)
and further decreased to 1 MHz (available at pin 13)
before being returned to the other half of X612
(configured as a flO counter) to produce 100 kHz
(available at pin 3). This 100 kHz Square Wave is
sent to the f2 stage of X624 where it is further
decreased to 50 kHz (available at pin 13). Each out­
put si gnal, 2 MHz, 1 MHz, 100 kHz and 50.0 kHz is used
by the Bus Input Analog Card.

The VHS Bus Serial to Parallel Converter (X621) shifts
each VHS bit into an internal 8-Bit Register, and once
all eight bits are loaded, they are transferred in .
parallel to the VHS Latch/Buffer (X636). This cycle
will repeat itself until all data is transferred,
however all data stored in the VHS Latch/Buffer must
be transferred before the next eight bits can be
1atched.

The VHS Counter (X604, X608 and X609) is synchronized
with the BWS{Beginning Word Sync) so that after every
eight bits, the VHS Bit Counter generates a strobe
causing the VHS Latch Buffer to store the contents of
the 8-Bit Shift Register. Additionally, the counter
signals the Priority Resolving Logic Network that a
byte needs to be transferred from the VHS Buffer/Latch
to the lK X 8 RAM.

The 429 Bus Serial to Parallel Converter (X638) shifts
each 429 bi~ into an internal 8-bit Register. Once
all eight bits are loaded, they are transferred in
parallel to the 429 Latch/Buffer (X637). This cycle
wi11 repeat itse1 f unti 1 all data is transferred,
however all data stored in the 429 Latch Buffer must
be transferred before the next eight bits can be
1atched.

The Data Buffer (X630) gates data from the lK X 8 RAM
to the Processor Bus when directed by the Priority
Resolving Logic Network. The lK X 8 RAM (X633 and
X634) stores the data bytes received from the respec­
tive latch until the entire word is received. This
data is retrieved by the microprocessor when the CPU
is interrupted by the EWS (End Word Sync). The VHS
and 429 Bus Data are kept in separate memory by the
RAM add res s 1'0 cat ion s ass i gned toeac h•
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The VHS Bus Address Counter (X617, X618 and X631) and
429 Bus Address Counter (X619, X620 and X632) operate
in the same manner. An 8-Bit Counter (X617 and X618,
or X619 and X620) is incremented each time a byte has
been transferred from the VHS or 429 Bus Latch/Buffer.
The address from the Address Counter is gated to the
1K X 8 RAM by X631. The Address Buffer (X630) gates
the address from the Processor Address Bus to the lK X
8 RAM's Address Bus when required.

The 4-Bit Counter (X601 and X602) controls the
Priority Resolving Logic Network. This counter divi­
des its output into time slots which are derived from
the CPU Clock signal. The time slots determine which
circuit has access to the lK X 8 RAM.

The Priority Resolving Logic Network (X603 thru X606,
X614, X615 and Q601) controls and sets priorities for
use of the Memory, Data and/or Address Buses. X603
stores the output of the VHS Bit Counter (X604 stores
the output of the 429 Bit Counter) and at the same
time, synchronizes this signal with one of the outputs
of the 4-Bit Counter. Once the 4-Bit Counter pulse is
present, X603 transfers the data from the VHS
Latch/Buffer to the 1K X 8 RAM. In the case of 429
Bus, X604 transfers the 429 Data from the 429
Latch/Buffer to the 1K X 8 RAM. To make this type of
transfer, X603 or X604 completes the following:

1. Gates the address from the Address Counter to the
1K X 8 RAM.

2. Gates data from the VHS Latch/Buffer to the 1K X
8 RAM.

3. Causes X606, X614 and X615 to generate a memory
write pulse.

After the above items are performed, the VHS or 429
Address Counter increments and X603 (VHS) or X604 (429
Bus) resets. X606, X614 and X615 generate memory
control !is~als and, if necessary, a processor wait
state. Q601 drives the WAIT line on the Processor
Bus.

2-2-1
Page 23

April 1/87

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



(8 )

~-- MAINTENANCE MANUAL,rA STD-7000

Bus Input Analog Card (Refer to 2-2-1, Figure 11 and
2-2-7, Figure 92)
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Bus Input Analog Card Block Diagram
Figure 11

The Bus Analog Input Card selects the appropriate bus,
controls all line receiving, and provides signal
separation for data, clock, beginning word sync (BWS)
and end word sync (EWS), for each bus.

An Address Decoder (X504 and certain circuits of X501,
X502 and X503) clocks the Data Latch (X505) when the
Data Latch address appears on the Address Bus. The
Data Latch stores information strictly for use by the
Bus Input Analog Card to control an 8-Channel
Multiplexer, 4-Channel Switch and the VHS Input Select
Circuit. The 8-Channel Multiplexer (X507) selects
which 429 Bus channel is to be received.
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The multiplexer select information is provided by
three bits from the Data Latch and its output is sent
to either the High or Low Speed Signal Separators.

The High Speed -Signal Separator is functionally iden­
tical to the Low Speed Signal Separator, with the only
difference being the speed of operation. Therefore,
only the High Speed Signal Separator will be discussed
in the remainder ,of this paragraph. The High Speed
Signal Separator consists of a line receiver (X508C
and X508-D), to reduce noise levels, and a Flip-Flop
(X509A and X509B) that produces a serial ~ata stream
based on information received from the Line Receiver.
Gate X502B is active only during the first half of a
bit cell time. Its information is used by X513 to
produce the Serial Clock signal and by X512B, which
detects the start and stop of the serial data stream.
X512B drives X514 to produce the beginning and end of
message sync signals. The Serial Data, Serial Clock,
End of Word Sync and Beginning of Word Sync signals
are separately sent to the 4-Channel Switch.

The 4-Channel Swi tch (X506) sel ects the VHS speed by
choosing either the output ,of the High Speed Signal
Separator or the output of the Low Speed Signal
Separator. Two bits from the Data Latch determine
.whi ch signal separator output is to be used. The 4-
Channel Switch sel ection is sent to the Bus Input
Logic PC Board.

The VHS Input Select Circuit (X515) buffers the select
information from the Data Latch to Relays K501, K502
and K503. When selecte~~ each relay connects one VHS
Bus to a Bandpass Filter. Due to the circuit con­
figuration, only one relay can be 'energized at any
given time. The Ban dpas s Filter (X517, T501, Q501 and
Q502) provides active filtering and line receiving for
the selected VHS Bus. Buffer X517 drives the Dual
Comparator (X518) of the VHS Signal Separator Circuit.
TheVHS Signal Separator Circuit consists of a Dual
Comparator (X518), a Flip-Flop (two gates of X519),
two Single-Shot Multivibrators (X520) and a Data
Detection Circuit (X521, X522, X523, X524 and a gate
each from X501 and X503). The Dual Comparator produ­
ces two outputs which set a Flip-Flop (two gates of
X519) • Duri ng t he posit i ve -t r ans i t ion 0 f t he VHS Bus
output, pin 9 of X519 is set high and during the
negative transition, pin 11 of X519 is set high.
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This complementary data is fed to two Single-Shot
Mul ti vi brators (X520A and X520B), each ha vi ng an out­
put pul se wi dth of 1/8 Bit Cell time. Both outputs
are combined to produce the VHS clock information pre­
sent at pin 6 of X519. X524 detects the Beginning of
Word Sync (BWS). One single-shot of X523 enables the
Data Detection Circuit by placing a signal at X522 and
also enables the End of Word Sync Detector (X525).
Pin 8 of X522 goes low when the clock and Beginning
of Word Sync signals are present. When pin 8 is
active, X521 produces an output which enables two
gates of X522 to allow the received data to latch into
X523. The output of X523 is the VHS Bus Serial Data.

(9) Power Supply (Refer to 2-2-1, Figure 12 and 2-2-7,
Figure 93)

SUB­
REGULATOR
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IFR Universal Power Supply Block Diagram
Figure 12
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The STD-7000 Bus Controller may be equipped with
either of two different types of Power Supply
Assemblies. Earlier STD-7000 models (prior to Serial
Number 1041) contain Sierracin (model 5CXMP) Power
Supply Modules. Information concerning the Sierracin
(model 5CXMP) Power Supply, is restri cted by the manu­
facturer. If any problems are encountered requiring
maintenance or repair of this type power supply, it is
recommended that the customer contact Sierracin
Customer Service (213) 998-9873 and request
assistance. The Power Supply Module used in later
STD-7000 model s (1041 and subsequent) is descri bed in
the following paragraphs. Either Power Supply con­
verts the supplied AC voltage to four DC voltages
(+5 VDC, -5 VDC, +12 VDC and -12 VDC) which are
distributed throughout the bus controller. The power
supply also supplies the +12 VDC for cooling fan
ope rat i on.

The external AC power (line AC voltage) is rectified·
and filtered by the Line Rectifier (BR9901, C9901,
C9902, C9903, C9904, C9905, C9906, R9901, R9902, T9901
and TR9901). The resul tant hi gh DC potenti al (140-370
VDC) is routed to the Sub Regulator (Q9901, CR9910,
CR9906 and associated components) and to the primary
windings of the Output Transformer (T9902).

The Sub-regulator consists of a Current Limiter
(Q9901, CR9906 and associated components) and a Shunt
Regulator (Zener Diode, CR9910). The Current Limiter
maintains a safe operating level for the Zener Diode
(CR9910). The Sub-Regulator provides a source of
power for the operation of a Trapezoid Oscillator
(X9905, CR9911 and associated com-ponents), Comparator
(X9906, Q9902 and Q9903), Low Impedance Switch (Q9904)
and part of the Optical Feedback Circuit.

The Trapezoid Oscillator signal" is sent directly to
the Comparator, which produces the variable duty cycle
rectangular wave required to drive the Low Impedance
Switch. This switch controls current flow through the
primary windings of the Output Transformer (T9902) by
comparing the Trapezoid Wave with the DC feedback from
the Optical Feedback Circuit. This way, when the
Trapezoid Waveform rises higher than the DC feedback,
the output of the Comparator goes high and conversely,
when the instantaneous voltage on the Trapezoid Wave
fall s below the DC feedback, the output of the
Comparator goes low. In other words, the Comparator
produces a rectangular waveform of which its duty
cycle is inversely proportional to its DC input.
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In addition to its primary windings, the Output
Transformer has three secondary windings corresponding
to the +12V, -12V and +5V outputs of the Power Supply.
The secondary winding output voltages are proportional
to the duty cycle at which the primary windings are
switched. These transformer secondary winding output
voltages are rectified by Rectifiers (CR9917, CR9918,
CR9919 and CR9920), producing a DC voltage with a
large amount of ripple. This ripple is filtered by
Filters (C9909, C9912, C9918, C9919 and L9901 through
L9904) before being sent to Voltage Regulators (X9901
through X9904~.

Voltage Regulator X9901 regulates the -12V supply and
X9902 regulates the -5V supply. At the same time,
X9903 and X9904 regulate two separate +12V sources.
The +5V output is regul ated by the DC Opti cal Feed
Back Circuit which also performs as the duty cycle
regulator for the "primary windings of the Output
Transformer. This is accomplished by using an
Operational Ampl ifier(X9908) to compare a sample of
the +5V, from the filter output, with a reference
voltage derived from Zener Diodes (CR9914 and CR9915).
The Operational Amplifier drives an Optical Coupler
(U9901) to "the extent necessary to make the ampli­
fier's input voltages equal (+5V from filter output
equal to +5V reference voltage). The optical isola­
tion is necessary to isolate the input circuits from
the output circuits.

The Current Limi ter serves a dual purpose; one as an
Average Current Limiter (CR991l, X9907 and associated
components) and the other as a Peak Current Limiter
(Q9905). The Average Current Limiter (X9907) compares
the peak vol tage from Current Sense Resi stors (R9923
through R9925) with a preset voltage value determined
by R9919 and R9921. When a large current drain is
detected, the output signal of X9907 causes comparator
X9906 to stop operating, discontinuing the operation
of the Low Impedance Switch. The Peak Current Limiter
operates much faster than the Average Current Limiter
so Q9905 is activated when the peak current exceeds a
predetermined level. This action turns Q9902 OFF and
Q9903 ON to remove the current spike, by discontinuing
operation of the Low Impedance Switch.
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(10) CRT Interface (Refer to 2-2-1, Figure 13 and 2-2-7,
Fi gure 94)

CRT Inte~face Block Diagram
Figure 13

The CPU (U16004) control s all the functi ons of the CRT
Interface. The System ROM (U16007) contains the
operating software. The System RAM (U16008) is used
for temporary information storage. The Counter/Timer
(U16012) is used to select the Baud Rates. The Serial
I/O Device (U16011) provides communication between the
STD-7000, Terminal and CPU (U16004).

(a) Baud Rate

The CPU (U16004) operates at 1.8432 MHz clock
rate. The CPU frequency is divided down by six
by the Binary Synchronous Up/Down Counter
(U16003) to 307.2 MHz and fed to the Z80 CTC
(U16012) to select the Baud Rate.
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Memory Selection

The three to eight Line Decoder (U16009) uses the
Refresh Line, Memory Request Line and Address
Line A15 to select the System RAM (U16008) or
System ROM (U16007). The three to eight Line
Decoder (U160l0) is used to select Z80 CTC
(U16012) or the Serial I/O Device (U16011) and to
check the Rowand Column Lines for the Keypad.

Keypad Circuit

The Keypad Circuit is composed of RNl, RN3 and a
series of transistors used to buffer the lines
and feed the Row Lines to the Row Buffer (U16006)
and the Column Lines to the Column Buffer
(U16005). The Rowand Column Lines are normally
high. When a button is pushed, one Row Line and
one Column Line will go low and ·the CPU (U16004)
will enter a routine to determine which button
was pushed.

The CPU (U16004) is programmed to periodi­
cally check the Column Buffer (U16005) for
an indication that a key has been pushed •

As data enters the CRT Interface from the
STD-7000, the data is stored in the RAM (U16008)
and converted by the CPU (U16004) to standard
ANSII Control Codes for use in the Video
Terminal. Data from the Video Terminal goes
directly to the STD-7000.
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Performance Evaluation--------------------
A. General

(I) Test Equipment Requirements

In this section, information concerning the ESP 6515 CRT
Display Terminal and KP-72480 Numeric Keypad is limited to
support requirements for the STO-7000 Bus Controller.

Each procedure in this section assumes the technician is
familiar with the operating procedures described 1-2-3,
therefore no description of key-in operating sequences is
provi ded, except when a requi rement for a speci al functi on
exists.

For certain procedures in this section, the
equipment listed in Appendix B may exceed the
minimum required specifications; for this
reason, minimum use specifications appear at
the begi nni ng of all indi vi dual procedures
where special accessory equipment is required.

NOTE:----

Appendix B at the rear of this manual contains a
comprehensive list of test equipment suitable for per­
forming any of the procedures in this section. Any
other equipment meeting the specifications listed in
Appendix B may be substituted in place of the
recommended models.

This section contains step-by-step procedures to be used as
a method of assessing the performance of the Standard
Digital Interface System (SOlS). These procedures should
be accomplished when the oper~ting condition of the SOlS is
in question or when functional certification is required.
When compl eted, these procedures will verify ARINC bus
transmission and reception of valid data, high and low
speed characteristics and proper electrical characteristics
of each bus. Each procedure is desi gned to be performed
using" the SOlS (STO-7000 Bus tontroller, ESP 6515 CRT
Oispl ay Termi nal, CRT Interface and KP-72480 Numeri c
Keypad), correctly interfaced in accordance with procedures
described in 1-2-1, and do not require the removal of any
external panels or covers.

(2) Safety Precautions

Listed below are several important safety precautions
which must be observed during all phases of SOlS
operation. IFR Systems, Inc. assumes no liability for
customer's failure to comply with any of the safety
precautions outlined in this manual.
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( a )

( b )

( c )

( d )

MAINTENANCE MANUAL
STO-7000

Complying With Instructions

All personnel shoul d not attempt to interface
and/or operate SOlS without reading and complying
with instructions in Chapter 1. Each pracedure
contained in this manual and Chapter 1 must be
performed in exact sequence and manner described.

Grounding Requi.rements

To minimize shock hazards, all equipment chassis
and cabinets must be connected to an electrical
ground. For this purpose, all IFR Systems, Inc.,
test sets are equipped with a standard three­
prong power cable plug which must be connected to
a properly grounded three-prong wall, bench or
floor receptacle.

~ARlilN§~ DUE TO POTENTIAL SAFETY HAZARDS, USE OF
THREE-PRONG TO TWO-PRONG ADAPTER
PLUG(S) IS NOT RECOMMENDED.

Operating Safety

Due to the presence of potentially lethal
voltages within the STD-7000 and accessory test
equipment, maintenance personnel must not remove
test equipment covers at any time unit is con­
nected to a power source. Component replacement
and internal adjustments must be made by
qualified maintenance personnel only.

CAUTION And WARNING Labels

Extreme care should be exercised when performing
any operation or procedure preceded by a CAUTION
or WARNING label. The CAUTION label appears
where the possibility of damage to equipment
exists, while the WARNING label is used to denote
a condition where a danger exists, exposing per­
sonnel to possible bodily injury or death.

2-2-2
Page 2
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B. Performance Evaluation Procedures

(1) Control Bus Performance Evaluation

~R~ MAINTENANCE MANUAL-,rA STD-7000
,..c

1 Oscilloscope (0-100 MHz
Bandwidth, Dual Trace with Delta
Time).

Position CRT Display Terminal Power Switch to
ON.

Insure compliance with SDIS interface instruc­
tions as described in 1-2-1.

Insert personality cassette tape (2.4 or
subsequent) into tape drive (unless STD-7000 is
equipped for PROM operation).

Apply AC power to STD-7000 and check for a
blinking cursor on CRT Terminal Display.

Position IEEE-488 Address Switch, segments 7 and
8, to select desired Start-Up Routine as
described in 1-2-1.

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

NOTE: If the Control Bus Performance Evaluation is to
be accomplished consecutively, following either
the attitude Bus or Data Bus Performance
Evaluation, begin with Step 7, otherwise begin
with Step 1. .

PROCEDURE

1 Mini-cassette personality Tape
(version 2.4 or subsequent).

2 Jumper Wires (26 gauge, approxi­
mately four inches in length and
adaptable to STD-7000 Rear Panel
Connector J416 pin holes).

NOTE: Interface STD-7000 Bus Controller, ESP 6515 CRT
Display Terminal, CRT Interface and KP-72480
Numeric Keypad in accordance with instructions
located in 1-2-1.

3.

2 .

""1' •

5.

1 .

STEP

I

l-
I

•
I

••
I

I.­
I

I

I

I

I

I

I

'-I
I

2-2-2
Page 3

April 1/87

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Figure 14

STEP

6 •

7

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Momentarily depress STD-7000 RESET Button.

CAUTION: IF THE AUTOMATIC START~UP ROUTINE WAS
SELECTED IN STEP 2, A MEMORY
DIAGNOSTIC IS AUTOMATICALLY PERFORMfD
TO CHECK ALL MEMORY LOCATIONS FOR
PROPER OPERATION. IF A MEMORY ERROR
IS DETECTED DURING THIS MEMORY
DIAGNOSTIC, THE START-UP ROUTINE
AUTOMATICALLY CHANGES TO DIAGNOSTIC
TEST PROGRAM. IF THIS CONDITION
OCCURS, QUALIFIED MAINTENANCE
PERSONNEL SHOULD REFER TO 2-2-4B
BEFORE CONTINUING.

Con nect J um per Wi r e (A) bet wee n Pins PIa nd N3
of STD-7000 Rear Panel Connector J416 (refer to
2-2~2, Figure 14).

A B C 0 E F G H J K L M N P

IfA IFA IFR
453 453 453 429

IFR IFR
Xsffi GRCIOND GROUICl CH3 CH2 CHI ATTBUS GIlOUND

B BUS WREN BUS BUS BUS BUS
SHIELD Sll1ELD SHIELD CH58

07 M A4 M "" 0
IF" IF"

429 429 429 429 429 429

IF" IF" 1iffii - WIlE ATTeus ATTBUS ATTBUS -- GROUIlD

7 GROUND BUS BUS BUS BUS

Dl CHT" CHeA CHSA CH4A CH4B CHaB

D3 A3 08 429 429ATT 429

6
IF"

+I2V ~
BUSCHf WIlE GROUND

GIlOUND BUS SHlELO CH7.
&2

~D
GATT 429 429

5 GR<lUNl
BUSCHI

~r
CONTROL GROUND

GROUND RDEN }// BUS
SIIELD .......
~~

429 429

IF" CH2 CONTROL GROUND
4 GROUIll BUS GROUND -I2V

,~ ,

GROUND BUS

AI
CH38

SHELD CM~

~
429 429 429 429

IF" 1f1l
GROLNl

TA CONTROL CH3 C~OL
SPARE

3 BUS BUS GRaHl + SV r~A
BUS

SHIELD
CHT

D4 AB
~ CH2B IA SIIELD

IFR f"DUND ~
429 429

2 uDf UD4
DF

GROU;D, ClR<UIO GROUND CHI SPARE
BUS GROl.fI) UDT UD3

P~
CNG

A5 0
_ELD SHIELD SHIELD

I-)'r<'
~/ 453 4S3

Ii(
4» ~453 429

DATA DATA DATA DATA CONir1 +sv -sv UDS UDI U02 GROUND ./
GROUND BUS BUS BUS BUS

CHIB ~HBB CHBA CHIA CH2A IIA

~ / ,- I

V~/
~ / PI /La 11$ N3

429 429 429 429

CONTROL CONTROL CONTROL CONTROL
BUS BUS BUS BUS

.IUIIPER WIRE .lUIlPER WIRE

CH0B T
CHIB CHIA

T
~0A

~ A'I ~ A'J
--=- ~

OSCILLOSCOPE

BB
CTA

CHB
(~

I

Control Bus (Channels ~ and 1) Evaluation
Set-Up Diagram

2-2-2
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Change RATE (Data Fiel d 3) to (19'9)).

Two-Word Data Message
Figure 15

CONTROL WORD

PROCEDURE

MAINTENANCE MANUAL
STD-7000

RANGE WORD

Connect Jumper Wi re (B) between Pins L6 and M5
of J4l6 (refer to 2-2-2, Figure 14).

Connect Oscilloscope Channel A, Xl Probe to Pin
P1 of J4l6 (refer to 2- 2- 2, Figure 14).

Connect Oscilloscope Channel B, Xl Pro be to Pin
L6 of J416 (refer to 2- 2- 2 , Figure 14).

~QI£1 At this point, verify Data Field 1
i ndi cates CB0.

Adjust Oscilloscope delayed sweep to observe
2-word data message as shown in 2-2-2, Figure
15, and verify data is within the following
tol erances:

Apply AC power to Oscilloscope, sum Channels A
and B, invert Channel B and set for del ayed
swee p ,

After initialization (when WEATHER RADAR MASTER
MENU is displayed on CRT Display), key-in and
display CONTROL BUS OUTPUT PAGE (1).

Change COND (Data Fiel d 2) to (SEND).

.-
8.

9 •

14.

15.

10.

11•

12•

13.

STEP

I

I,

­
I

I

I

I

I

I

I

I

I

I
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I

I
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~-- MAINTENANCE MANUAL",rA STD-7000

I

I
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I

I
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­
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I

I

I

I

I

I

PROCEDURE

(32)

(1.5 II Sed: • 5 II Sec)

( 1• 5 II Sed: • 5 11Sec)

(20 V1: 1 Vp-p)

(per I od Is 50 m~ 1%)

(period Is 10 mstl%)

(period Is 6.67 mstl%)

(10 11 Sed: 1%)

CONTROL WORD Labels
Table 2

BIT

LABEL 1 2 3 4 5 6 7 8

000 0 0 0 0 0 0 0 0

377 1 1 1 1 1 1 1 1

252 1 0 1 0 1 0 1 0

125 0 1 0 1 0 1 0 1

Two -Word Da ta
Tab1e 1

Rate period is measured as the time
between two 1ike word s (i.e. RANGE WORD
to RANGE WORD or CONTROL WORD to CONTROL
WORD) •

Bits each word

Rt se Time

Fall Time

Bus Amp I Itude

Rate = 20

Rate = 150

Rate = 100

Bit Period

Bit period is measured as time between
leading edg~ of one bit to leading edge
of next bit or trailing edge of one bit
to trailing edge of next bit.

Insure RATE (Data Field 3) remains (100)
after completion of Step 15.

Adjust Oscilloscope to observe CONTROL WORD.
Change CONTROL WORD Label (Data Field 4) to
indicate ~achlabel shown in 2-2-2, Table 2 and
verify label agrees octally on Bits 1 thru 8.

NOTE:-----

NOTE:---

NOTE:----

16 •

STEP

NOTE:----

NOTE:-----

Insure each bit indicates correct
polarity.

Return Data Field 4 to (~~0) before
continuing.

2-2-2
Page 6
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STEP

17,.

18.

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Change Standard Digital Interface (SDI) (Data
Field 5) to reflect each SDI number shown in
2-2-2, Table 3 and verify bits 9 and 10
indicate accordingly.

BIT

SO 9 10

1 1 0

2 0 1

3 1 1

0 0 0

CONTROL WORD SDI Numbers
Tab1e 3

Change Data Field 7 to indicate each MATRIX Sub
Menu shown in 2-2-2, Table 4 and observe
oscilloscope display for proper indications.

CONTROL WORD Data
Ta bl e 5

2-2-2
Page 7

April 1/87

CONTROL WORD Submenus
Table 4

Change PARITY (Data Field 6) and observe
oscilloscope display Bit 32 changes to the
opposite state.

Change CONTROL WORD Data Fields to following:

BIT
MATRIX
SUBMENU 30 31

1. FAIL 0 0

2. INV 1 0

3. TST 0 1

4. VAL 1 1

(-16.00)
(CAL)
(ON)
(ON)
(ON)

9.
10.
11 •
12.
13.

DATA
FIELD

(377)
(3)
(EVEN)
(SLV)
(SETUP)

4.
5.
6.
7.
8.

DATA
FIELD

20 •

19.

~
I

­
I

I

•
I

I

I

I
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STEP

21.

22.

23.

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Verify all CONTROL WORD bits are high except
Bits 17 thru 22 as shown in 2-2-2, Figure 16.

CONTROL WORD Data Bits
Figure 16

Change Data Field 9 to reflect each TILT posi­
tion shown and observe oscilloscope display for
proper indication as reflected in 2-2-2, Table
6 .

BIT

TILT
POSITION 17 18 19 20 21 22 23

(+00.25) 1 0 0 0 0 0 0

(+00.50) 0 1 0 0 0 0 0

(+01.00) 0 0 1 0 0 0 0

(+02.00) 0 0 0 1 0 0 0

(+04.00) 0 0 0 0 1 0 0

(+08.00) 0 0 0 0 0 1 0

(-16.00) 0 0 0 0 0 0 1

CONTROL WORD Tilt Positions
Table 6

Adjust Oscilloscope to observe RANGE WORD.
Change RANGE WORD Label (Data Field 14) to
indicate each label shown in 2-2-2, Table 2,
and verify "label agrees octally on Bits 1 thru
8.

NOTE: Verify each bit indicates correct
polarity. Return Data Field 14 to
(~00) before continuing.

2-2-2
Page 8

April 1/87
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I

~R.~ MAINTENANCE MANUAL
~'A STD-7000'''0

STEP PROCEDURE

24. Change SDI (Data Field 15) to reflect each SOl
number shown in 2-2-2, Table 3 and verify bits
9 and 10 indicate accordingly .

25. Change RANGE WORD Data Fields to following:
DATA
FIELD

14. «(lJ~J')

15. «(lJ)
16. (Even)
17. (VAL)
18. (321)

RANGE WORD Data
Ta bl e 7

26. Verify all RANGE WORD bits are LOW as shown in
2-2-2, Figure 17.

RANGE WORD Data Bits
Figure 17

27. Change Data Field 18 to indicate each set of
MILES shown in 2-2-2, Table 8 and observe
Oscilloscope display for proper indications.

BIT

MILES 24 25 26 27 28 29

(005) 1 0 0 0 0 0

(010) 0 1 0 0 0 0

(020) 0 0 1 0 0 0

(040) 0 0 0 1 0 0

(080) 0 0 0 0 1 0

(160) 0 0 0 0 0 1

(315) 1 1 1 1 1 1

(320) 0 0 0 0 0 0

RANGE WORD Miles
Table 8

2-2-2
Page 9
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STEP

28.

29.

30.

31 .

32 •

33.

34 •

35 •

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Change Data Field 17 to indicate each MATRIX
Sub-Menu shown in 2-2-2, Table 4, and observe
Oscilloscope display for proper bit indi­
cations.
Change PARITY (Data Field 16) and observe
Oscilloscope display bit 32 changes to opposite
s ta te •

Change COND (Data Field 2) to (OFF).

Change PAGE (Data Field 1) to (CB 1).

Change COND (Data Field 2) to (SEND).

Change RATE (D a t a Fie 1d 3 ) to (10 0 ) •

Repeat Steps 15 through 30 for Control Bus 1.

Disconnect Oscilloscope probes and Jumper wires
from connector J416.

A B e 0 E F G H J K L M N P
IFR IFR In IFR In 453 453 "113 429

8 BUS WREN BUS XSffi BUS BUS BUS GROUND GRaJICl CHS CH2 CHI ATTeus GROUND
liT n. ... na NIl 0

SHIELD SHIELD SHIELD CH!5lI

IFR IFR IFR IFR 429 429 429 429 429 429
7 GROlNl BUS BUS BUS lNi'R BUS SPARE SI'llRE ATTBUS ATTBUS ATTBUS - GROUND

D3 A3 D6 nl CHT" CHGA CHSA CH4A CH4B CHGB

IFR 429 429 ATT 429
6 CONTROL BUSCHil SPIlRE GROUNDGROUND BUS + I2V

BUS
A' CHill

SHIELD CHTA

429 ATT 429 429
5 GROUND RDEN GROUNl GROUND BUSCH. CONTROL T GRalNDBUS

SHIELD "'fA

IFR 429 429 1 4 29

4 GROUND BUS GROUND -I2V GROUND
~ =;i~~r GROUND

AI CHSB CH A

IFR In l~
429

I~
4:19 429

3 GROUND CONTROL C~rOL SPAREBUS BUS GRaHl + sv ",/ 8lIS
~B

CH7
D4 All .....A SHIELD CI lA SHIELD

IFR DF
",/

~D1+ 429 ~ 4292 BUS GROUND UD7 UD3 UDil UD4 ,/ GROUND GR/ CHe
~~~LD

SfIlREPOWER
CHGAS

v-",.{J
/ SHIELD SHIELD

453 453
~~

4S3 S~ 429
I +SV UD5 UDI UD2 UD6 ~~ ~

DATA DATAl DATA

r~
CONTROL-SV BUS

C~
BUS BUS BUS

CHIB CHeA CHIA CHCIIA
/'" -: /

»:
,

V,,/ / N4/
L4 Ls NS

429 V' 429 429 429
CONTROL CONTROL CONTROL CONTROLBUS BUS BUS BUS

.lUlIP£R W1R£ .lUIIPER WIRECH3B

T
CH2B CH3A

T
CH2A, .

~ \~ ~~--=- --=-

OSCI LLOSCOPE

~
eTA %B

J

Control Bus (Channels 2 and 3) Evaluation
Set-Up Diagram

Figure 18
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STEP

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

MAINTENANCE MANUAL
STO-7000

PROCEDURE

Connect Jumper Wire A between Pins N4 and N5 of
STO-7000 Rear Panel Connector J416 (refer to
2-2-2, Figure 18 ) •

Connect Jumper Wire B between Pins L3 and L4 of
J416 (refer to 2-2-2, Figure 18).

Connect Oscilloscope Channel A, Xl Probe to Pin
N4 of J416 (refer to 2-2-2, Figure 18).

Connect Oscilloscope Channel B, Xl Probe to Pin
L4 of J416 (refer to 2-2-2, Figure 18).

Change PAGE (Data Field 1) to (CB 2).

Change COND (Data Field 2) to (SEND).

Change RATE (Data Field 3) to (100).

Repeat Steps 15 through 30 for Control Bus 2.

Change PAGE (Data Field 1) to (CB 3).

Change COND ( Data Field 2 ) to (SEND) .

Change RATE (Data Field 3) to (100).

Repeat Steps 15 through 30 for Control Bus 3.

Disconnect Oscilloscope probes and Jumper wires
from Connector J416.

Restore Control Bus Output Page (CB0) to its
original state as shown in 2-2-2, Figure 19.

CONTROLBUS OUTPUT PAGE

I. PAGE (CBI/l) 2.CONOITION (OFF) 3. RATE (1/l216)

CONTROLWORD RANGE WORD

4. (271/l) lABEL 14.(2711
5.(16) 501 15.(0)
6. (000) PARITY 16.(000)
7. (VAL) MATRIX 17.(VAL)

RANGE 18.(081/l)
8.(WX) MODE

9. (+IIlI/l.IIlI/l) TilT
IO.(CAl) GAIN
II. (OFF) STAB
12.(OFF) 10ENT
13.(OFF) SECTOR

CHANGE FIELD NO:__

Control Bus Output Page (CB 0)
Figure 19

2-2-2
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Change PAGE (Data Field 1) to each Control Bus
(1 through 3) and verify each COND (Data Field
2) indicates (OFF).

Change Control Bus ~ (CB 0), COND (Data Field
2) to (SEND).

STEP

50.

51.

.- MAINTENANCE- MANUAL
STD-7000

PROCEDURE

I

I

~
I

I

CONTROL BUSOUTPUT PAGE

8.(MAP)
9.(-IS.7S)

lO.(MAX)
II.(ON)
12.(ON)

13.(ON)

CHANGE FIELD NO:__

8.(CNTR)
9.(+ IS.is)

10.(-16)
II.(OFF)
12.(ON)
13.(OFF)

52 •

53.

Change Control Bus Output Page to reflect data
in 2-2-2, Figure 20.

I. PAGE (CBI) 2.CONDITION (SEND) 3. RATE(¢2!M

CONTROL WORD RANGE WORD

4.( 12S) LABEL 14.( 126)
5.(1) SOl IS. (I)
6. (EVEN) PARITY 16. (EVEN)
7.(tNV) MATRIX 17.(tNV)

RANGE 18.00(1)
MODE
TILT
GAIN
STAB
IDENT

SECTOR

Control Bus Output Page (CB 1)
Figure 20

Beginning with Data Field 1, change Control Bus
Output Page to reflect data indicated in 2-2-2,
Figure 21.

CONTROL BUSOUTPUT PAGE

I. PAGE (CB2) 2.CONDITION (SEND) 3.RATE (~2¢)

CONTROL WORD RANGE WORD

4.(2S2) LABEL 14.(2S3)
5.(2) 501 IS. (2)
6.(000) PARITY 16.(EVEN)
7. (TEST) MATRIX 17.(TEST)

RANGE 18.( 12S)
MOOE
TILT
GAIN
50mB
IDENT

SECTOR

CHANGE FIELD NO:__

Control Bus Output Page (CB 2)
Figure 21

2-2-2
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I,
•

STEP

MAINTENANCE MANUAL
STD-7000

PROCEDURE

CONTROL BUS OUTPUT PAGE

I. PAGE(CB3) 2.CONOITION (SEND) 3.RATE (f12~)

CONTROLWORD RANGEWORD

I

I

I

4.(376)
5.(3)
6.(EVEN)
7. (SLV)

8. (TURB)
9.(~ I~.25)

lO.(-I~)

II.CON)
12.(OFFl

13.(ON)

CHANGE FIELD NO:__

LABEL
SOl
PARITY
MATRIX

RANGE
MODE
TILT
GAIN

STAB
10ENT

SECTOR

14.(377)
IS. (3)
16.(000)
17.(SLV)

18.(2~1Il)

I

I

54.

55.

56.

Control Bus Output Page (CB 3)
Fi qu re 22

Beginning with Data Field 1, change Control Bus
Output Page to reflect data indicated in 2-2-2,
Figure 22.

Using Numeric Keypad, select CONTROL BUS INPUT
PAGE (4).

Verify, by observation, that PAGE CB 0 reflects
data transmission indications shown in 2-2-2,
Figure 23.

CONTROL BUS INPUT PAGE

(WX)
(+I/llll.llll/l)
(CAL)
(OFF)
(OFF)
(OFF)

I

I

I

I

I

I. PAGE (CB tl

CONTROL WORD
2.(2711I) LABEL
3.(1/l) SOl

(ODD) PARITY
(VAL) MATRIX

RANGE
MODE
TILT
GAIN
STAB
IDENT
SECTOR

RANGE WORD
4.(271)
5.(1)

(ODD)
(VAL)
(1/l811ll

I

Control Bus Input Page (CB 0)
Figure 23

2-2-2
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STEP

57.

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Select Control Bus 1 (CB 1), on CONTROL BUS
INPUT PAGE (4) and verify transmitted data is
the same as shown in 2-2-2, Figure 24.

~QI~ To receive desired data transmission in
Steps 57 through 59, it will be
necessary to Change Data Fields 1
through 5 of CONTROL BUS INPUT PAGE (4)
to reflect identical data as Data Fields
1,4,5,14 and 15, respectively, of
CONTROL BUS OUTPUT PAGE (1).

CONTROL BUS INPUT PAGE

I

I

~

•
I

I

(MAP)
(-15.75)
(MAX)
(ON)
(ON)
(ON)

I. PAGE (CBI)

CONTROL WORD
2.(J25) LABEL
3.(1) SOl

(EVEN) PARITY
(JNV) MATRIX

RANGE
MODE
TILT
GAIN
STAB
IDENT
SECTOR

RANGE WORD
4.(J26)
5.(1)

(EVEN)
IINV)
(Jill;)

I,

•
I·

RANGE WORD
4.(253)
5.(2)

(EVEN)
(TEST)
(25)

58.

Control Bus Input Page (CB 1)
Figure 24

Select Control Bus 2 (CB 2), on CONTROL BUS
INPUT PAGE (4) and verify transmitted data is
the same as shown in 2-2-2, Figure 25.

CONTROL BUS INPUT PAGE

I. PAGE(CB 2)

CONTROL WORD
2.(252) LABEL
3.(2) SOl

(ODD) PARITY
(TEST) MATRIX

RANGE
(CNTR) MODE
(+15.25) TILT
(-16) GAIN
(OFF), STAB
(ON) IDENT
(OFF) SECTOR

Control Bus Input Page (CB2)
Figure 25

2-2-2
Page 14
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I~----------------------------------------~-----

CONTROL BUS INPUT PAGE

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Select Control Bus 3 (CB 3), on CONTROL BUS
INPUT PAGE (4) and verify transmitted data is
the same as shown in 2-2-2, Figure 26.

RANGE WORD
4.(377)
5.(3)

(ODD)
(SLV)
(2~~)

I. PAGE (CB 3)

CONTROL WORD
2.(376) LABEL
3.(3) SOl

(EVEN) PARITY
(SLV) MATRIX

RANGE
(TURB) MODE
(-10.25) TILT
!-If) GAIN
(ON) STAB
(OFF) IDENT
(ON) SECTOR

STEP

59.

I',

I

I

I

I

I,

.­
I

I

I

I

I

I

I

60.

61.

62 .

63 •

Control Bus Input Page (CB3)
Figure 26

Using Keypad, select CONTROL BUS OUTPUT PAGE
( 1 ) .

Change each Control Bus page (~ through 3),
COND (Data Field 2) to (OFF).

Using Keypad, select CONTROL BUS INPUT PAGE
( 4 ) •

Verify all data transmission has ceased on each
Control Bus (CB0 through CB3) by selecting
CONTROL BUS INPUT PAGE for each bus.

NOTE: Data Fields 1, 2 and 4 of CONTROL BUS
INPUT PAGE (CBO through CB3) will retain
last transmitted data until inten­
tionally changed, RESET Button actuation
or an interruption in external AC power.

• 2-2-2
Page 15
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~-- MAINTENANCE MANUALIrA STD-7000

(2) Attitude Bus Performance Evaluation

SPECIAL ACCESSORY
EQUIPMENT REQ'D: 1 Oscilloscope (0-100 MHz

Bandwidth, Dual Trace
with Delta Time)

~OT£l Interface STD-7000 Bus Controller, ESP 6515 CRT
Display Terminal, CRT Interface and KP-72480
Numeric-Keypad in accordance with instructions
described in 1-2-1.

NOT~~ If the Attitude Bus Performance Evaluation is
to be accomplished consecutively,
foll owi ng ei ther the Control Bus or Data Bus
Performance Evaluation, begin with Step 7,
otherwise begin with Step 1.

STEP PROCEDURE

1. Insure compliance with SOlS interface instruc­
tions as described in 1-2-1.

2. Position IEEE-488 Address Switch, segments 7
and 8, to select desired Start-Up Routine as
described in 1-2-3.

3. Position CRT Display Terminal Power Switch to
ON •

4. Insert personality cassette tape (2.4 or
subsequent) into tape drive (unless STD-7000 is
equipped for PROM operation).

5. Apply AC power to STD-7000 and check for a
blinking cursor on CRT Terminal Display.

6. Momentarily depress STD-7000 RESET Button.

CAUTION: IF THE AUTOMATIC START-UP ROUTINE WAS------ SELECTED IN STEP 2, A MEMORY
DIAGNOSTIC IS AUTOMATICALLY PERFORMED
TO CHECK ALL MEMORY LOCATIONS FOR
PROPER OPERATION. IF A MEMORY ERROR
IS DETECTED DURING THE MEMORY
DIAGNOSTIC, THE START-UP ROUTINE WILL
AUTOMATICALLY CHANGE TO DIAGNOSTIC
TEST PROGRAM. IF THIS CONDITION
OCCURS, QUALIFIED MAINTENANCE
PERSONNEL SHOULD REFER TO 2-2-4B
BEFORE CONTINUING.

I

I

~
·1

I

I

I

I
I

I

-­
I

I

I

I

I

I

I

2-2-2
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I

I,
I

I

I

­
I

I

..
I

•
I

I

I

I

I

I

STEP

7 •

8 .

9 •

I o.

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Connect Oscilloscope Channel A, Xl Probe to Pin
L7 of STD-7000 Rear Panel Connector J416 (refer
to 2- 2- 2, Fi gu r e 27).

A B C D E F G H J K L M N P

IFR IFR IFR IFR IFR
4'S 4" 48S 429

8 BUS WREN BUS XSffi BUS BUS BUS GROUND GROIJN) CH3 CH2 CHI ATTBUS GROUND

07 02 ... n. "'" 0
SHIELD SHIELD SHIELD CH!lB

IFR IFR IFR IFR
429 429 429 429 429 429

7 GROUND BUS BUS BUS iNTif BUS SPARE SPARE ATTBUS
~S A;:re

S - GROUND

03 AS D6 01

-;S~I
CH,A C B CHeB

IFR " /
429

I~
429

6 GROUND BUS + I2V
CONTROl. CHill SPIIlRE GIlOUNll

BUS

A2
.- CHee CH7~

_ATT 429
CO:~~

5 GROUND RDEN GROUIIl GROUND BUSCHI CONTROl. GROUND
SHIELJ/

BUS
~~~~WIR

IFR
429/ 429 429

4 GAOUND BUS GROUND -12V GROUIIl CDr! CH2 CONTROl. GROUIIlBUS

AI CHB SHIElD ~"2A

IFR
.- 4'3 429 429 429 429

3
IFR

GROIJN) .-~
DATA ooe; CHS CONTRCt. SPARE

BUS BUS GRaHl +SV BUS BUS CH7

D4 All ~uu SHIELD CHIA SHIELD--....-~ 429 429 429
IFR OF

2 BUS GRaHl UD7 UDS UDIIl UD4 POWER .- GROUND GROUND GROUND GROUND CHill CHI SFME

A' /0 SHIELD SIIELD CH6
SHIELD

493
4~- 4'3 4:13 433 429

1 +sv -'v UD' UDI UD2 UD6 GROUND 1,/ GROUND DATA O~ DATA DATA DATA CONTROL
BUS BUS BUS BUS BUS

CHIB eH CHIIlA CHIA CH2A CH'A

/ /

L7 / tn/
429 429

ATTITUDE ATTITUDE
BUS BUS

CH4A CH4R

osct LLOSCOPE

~
cr;/ erDB

Attit udeB us (Cha nne 1 0) Eval uat; 0 n 5et - Up
Diagram

Figure 27

Connect Oscilloscope Channel B, Xl Probe to Pin
M7 of J416 (refer to 2-2-2, Figure 27).

Apply AC power to Oscilloscope, sum Channels A
and B, invert Channel B and set for Delayed
Swee p ,

Using Keypad,. display ATTITUDE OUTPUT PAGE (3)
on CRT Display Terminal.

2-2-2
Page 17
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STEP

11 .

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Change COND (Data Field 2) to (SEND).

I

I

~

Change RATE (Data Field 3) to (~87).

Adjust Oscilloscope controls until four stable
word traces are indicated as shown in 2-2-2,
Figure 28.

12.

13 •

NOTE:---- Insure BUS NO. (Data Field 1) remains
( 9l ) • I

I

'I

I

I

I

I
Attitude Bus Four Word Trace

Figure 28

Select each word individually on Oscilloscope
display screen and verify the data is within
the following tolerances:

Four Word Trace Data
Ta bl e 9

Rate period is measured as the time
between two 1ike words (i.e. PITCH WORD
to PITCH WORD or ROLL WORD to ROLL WORD,
etc. ) •

I

III
I

•
I

I

I

I
,I

(32)

( 10%-90%)

(90%-10%)

(20! 1 V)

(period Is 50 mst1%)

(period is 10 mS±1%)

(period Is 6.67 mS±l%)

(BO.6±1 ll5ec)Bit Period

Bits each word

Rate = 150

Bus Amplitude

Rate = 20

Fall Time

Rate = 100

Rise Time

Each word can easily be identified by
comparing Oscilloscope trace with one of
the sample traces in 2-2-2, Figure 29.

2-2-2
Page 18
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NOTE:----
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I

'-1

I

I

STEP

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Attitude Bus Sample Traces
Figure 29

Change ATTITODE OUTPUT PAGE to reflect data
shown in 2-2-2, Figure 30.

I

I

I

I

II
I

I

I

I

I

I

I

15 .

PITCH WORD
Detail A

PITCH RATE WORD
Detail C

ATTITUDE OUTPUT PAGE

I. BUS NO.("') 2.CONDITION (SEND)

PITCH

4. (Ill""') LABEL
5.(FAIL) MATRIX
5. (ODD) PARITY
7.(89.99) LIM IT
8.c+flll.f/lIll) DATA

PITCH RATE
14.("'IIlIll) LABEL
15.(FAIL) MATRIX
16.(EVEN) PARITY
17.C+f/l1ll1ll) RATE

CHANGE FIELD NO:__

ROLL WORD
Detail B

ROLL RATE WORD
Detail D

3.RATE(lIf87)

ROLL

9. (Illlll"')
10.(FAIL)
II. (EVEN)
12.(89.99)

13.(+"'''.'''0)

ROLL RATE
18.(f/llllil)
19.(FAIL)
20.(EVEN)

21.1+lIf")

I

Attitude Output Page (Bus No. ~)
Figure 30

2-2-2
Pa ge 19
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STEP

16.

17.

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Adjust Oscilloscope controls until four stable
word traces are displayed as shown in 2-2-2,
Figure 31.

Attitude Output Page Word Identification Trace
Figure 31

Adjust Oscilloscope Delay Display and Delay
Sweep Controls to display PITCH word as shown
in 2-2-2, Figure 32.

Pitch Word
Figure 32

BIT
MATRIX
SUBMENU 30 31

1. FAIL 0 0

2. INV 1 0

3. TST 0 1

4. VAL 1 1

PITCH WORD Matrix Submenus
Table 10

2-2-2
Page 20
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I

I

I

I.
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



PITCH WORD Data
Table 11

NOTE: When entering a DATA angle (Data Field 8
or 13), a .01 loss will be realized
after key-in sequence except when keying
in (+00.{tH~).

EXAMPLE: To indicate (-6~.00), key-in
(-60.01).

Return DATA angle to (+0~.0~) after completion
of Step 19.

Change LABEL (Data Field 4) to indicate numbers
shown in Label column in 2-2-2, Table 12.
Verify Bits 1 through 8 comply with bit pattern
shown.

PROCEDURE

MAINTENANCE MANUAL
STD-'7000

BIT

DATA 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

(+59.99) 1 0 1 0 1 0 1 0 1 0 1 0 1 0 0

(-60.00) 0 1 0 1 0 1 0 1 0 1 0 1 0 1 1

(+89.98) 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0

(-89.98) 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1

NOTE: PITCH word is identified by locating the
word with one high bit (Bit 32) as shown
in 2-2-2, Figure 32.

Change Data Field 5 through each MATRIX Submenu
listed in 2-2-2, Table 10. Observe and verify
the operation of Bits 30 and 31.

NOTE: After completion of Step 18, return
MATRIX (Data Field 5) sub-menu to
(FAIL).

Change DATA (Data Field 8) to each angle shown
in Data column of 2-2-2, Table 11. Check that
Bits 15 through 29 comply as shown.

.-

18.

19.

20.

STEP

I

I

I

I

I

I

I

lit
I

I

I

I

I

I

I

I

I
2-2-2
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I

I

I

I

I

I

­
I

I

I

I

I

I

I

2-2-2
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BIT

LABEL 1 2 3 4 5 6 7 8,

(377) 1 1 1 1 1 1 1 1

(252) 1 0 1 0 1 0 1 0

( 125) 0 1 0 1 0 1 0 1

MAINTENANCE MANUAL
STD-7000

After completion of Step 24, return
MATRIX (Data Field 1~) sub-menu to
(FAIL).

Change PARITY (Data Field 11) to (ODD).

PROCEDURE

PITCH WORD Labels
Table 12

NOTE: Return LABEL to (~00) after completion
of Step 20.

NOTE: Bits 9 through 14 are not used in PITCH
word and th~refore will remain low at
all times.

NOTE:

Change PARITY (Data Field 6) to (EVEN) and note
that all PITCH word bits are low at this time.

Adjust Oscilloscope Delay Display and Delay
Sweep Controls to display ROLL word as shown in
2-2-2, Figure 33.

Roll Word
Figure 33

NOTE: ROLL word is identified by locating the
word with one high bit (Bit 32) as shown
in 2-2-2, Figure 33.

Change Data Field 10 through each MATRIX
Submenu listed in 2-2-2, Table 10. Observe and
verify the operation of Bits 30 and 31.

21.

22.

23.

24.

STEP
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I

I

I

I

I

I

I

-
I

I

I

I

I

I

I

~
I

I

STEP

25.

26.

27.

28.

29.

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Cha~ge DATA (Data Field 13) to each angle shown
in DATA column of 2-2-2, Table 11. Check that
Bits 15 through 29 comply as shown.

NOTE: When entering a DATA angle (Data Field 8
or 13), a .01 loss will be realized
after key-in sequence. For example
input situation, see Step 19.

NOTE: Return DATA angle to (+~0.~0) after
completion of Step 25.

Change LABEL (Data Field 9) to indicate numbers
shown in label column of 2-2-2, Table 12.
Verify Bits 1 through 8 comply with bit pattern
shown.

NOTE: Return LABEL to (~00) after completion
of Step 26.

NOTE; Bits 9 through 14 are not used in ROLL
word and will remain low at all times.

Change PARITY (Data Field 11) "to (EVEN) and
note that all ROLL word bits are low at this
point.

Change PARITY (Data Field 16) to (ODD).

Adjust Oscilloscope Delay Display and Delay
Sweep Controls to display PITCH RATE word as
shown in 2-2-2, Figure 34.

Pitch Rate Word
Figure 34

NOTE: PITCH RATE word is identified by
locating the word with one high bit (Bit
32) as shown in 2-2-2, Figure 34.

2-2-2
Page 23
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STEP

30.

31 .

32.

33.

34.

35.

36.

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Changs Data Field 15 through each MATRIX Sub­
menus listed in 2-2-2, Table 10. Observe and
verify correction operation of Bits 30 and 31.

NOTE: After completion of Ste~ 30, return
MATRIX (Data Field 15) Sub-menu to
(FAIL).

Change DATA (Data Field 8) to indicate
(+89.98).

NOTE: Enter (+89.99) to display (+89.98).

Change RATE (Data Field 17) to indicate
(-001). Bits 21 through 29 will remain
high until DATA (Data Field 8) times out and
consequently returns RATE (Data Field 17) to
(+~00). At the completion of this event,
Bits 21 through 29 will return low.

NOTE: Return Data Field 8 to (+00.00) after
completion of Step 32.

Change LABEL (Data Field 14) to indicate num­
bers shown in Label Column of 2-2-2, Table 12.
Verify Bits 1 through 8 comply with bit pattern
shown.

NOTE: Return LABEL to (000) after completion
of Step 33.

NOTE: Bits 9 through 20 are not used in PITCH
RATE word and will remain low at all

"times.

Change PARITY (Data Field 16) to (EVEN) and
note that all PITCH RATE word bits are low at
this time.

Change PARITY (Data Field 20) to (ODD).

Adjust Oscilloscope Delay D'i s pl ay and Delay
Sweep Controls to display ROLL RATE word as
shown in 2-2-2, Figure 35.

I

I

I

I

I

I

I

I

­
I

I

I

I

I

I

I

II
I

2-2-2
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NOTE: Return LABEL to (~~~) after completion
of Step 40.

PROCEDURE

Roll Rate Word
Figure 35

MAINTENANCE MANUAL
STD-7000

NOTE: Bits 9 through 20 are not used in ROLL
RATE word and will remain low at all
t i mes .

2-2-2
Page 25

April 1/87

NOTE: ROLL RATE word is identified as the only
word with a high bit (Bit 32) as shown
in 2-2-2, Figure 35.

37. Change MATRIX (Data Field 19) through'each sub­
menu listed in 2-2-2, Table 10. Observe and
verify correct operation of Bits 30 and 31.

NOTE: After completion of Step 30, return
Matrix (Data Field 19) sub-menu to
(FAIL).

38. Change DATA (Data Field 13) to indicate
(+89.98).

NOTE: Enter (+89.99) to display (+89.98).

39. Change RATE (Data Field 21) to indicate
(-001). Bits 21 through 29 will remain high
until DATA (Data Field 13) times out and con­
sequently returns RATE (Data Field 21) to
(+000). At this point, Bits 21 through 29
will return low.

NOTE: Return Data Field 13 to (+~~.~~) after
completion of Step 39.

40. Change LABEL (Data Field 18) to indicate num­
bers shown in Label Column of 2-2-2, Table 12.
Verify Bits 1 through 8 comply with bit pattern
shown.

STEP

I

I

I,
I

I

I

I

I

I

I.-
I

I

I

I

I

I

I
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Connect Oscilloscope Channel B, Xl Probe to Pin
N8 of J4l6 (refer to 2-2-2, Figure 36).

Connect Oscilloscope Channel A, Xl Probe to Pin
K6 of J4l6 (refer to 2-2-2, Figure 36).

Change COND (Data Field 2) to (OFF). Note
that all Oscilloscope traces disappear.

Disconnect Oscilloscope Probes from STD-7000
Rear Panel Connector J4l6.

I

I

I

I

I

I

I

-­
I

I

I

I

I

I

I

MAINTENANCE MANUAL
STD-7000

A B C 0 E F G H J K L M N P
IFR IFR IFR IFR IFR

4e3 4e3 4e3 429

8 BUS WREN BUS Xsffi SUS BUS BUS GROUNO GRWND CH3 CH2 CHI A~;r GROUND

07 no u M "'" 0
SHIELD SHIELD SHIELD CH

IFR IFR IFR IFR
429 429 429 429 429 I:7 GROUND BUS BUS BUS i"NfR BUS SPARE SPARE A;[:S ATTBUS ATTBUS GROUND

03 A3 D6 nl CH7R CH6A tH4A CH4B

IFA
/ 429 429ATT 429

6 //
CONTROl.

~~
SPARE ClIlDUNDGROUND BUS +I2V BUS

·2· CH"'"
CH7A

429ATTIT
429

5 GROUND RDEN GROUND
/

GROUND BUSCHI co::;r:x- GIlClJND
SHIELD lB .""..

IFR / 429

I/;~
429 .

CONTROL CH2 CONTROL GROUND4 GROUND BUS GROUND -I2V / GROUND BUS BUS

AI / CH3B SHIELD CH2A
4e3

4¥

429 429 429
IFR IFR / DATA CONTR CH3 CONTROL SPARE

3 BUS BUS GROLNl + SV GROUND BUS SUS eus CH7

04 All rW'R CHOl
SHIELD CHIA SIIELD

IFR OF / ~ND
429 429 429

2 BUS GROLNl UD7 UD3 UDIf UD4 GROUND GROUND GROUND CHe CHI SPARE
POWER CNG

AS 1// 0 i SHIELD SHIELD SHIELD
453 4e3 4S3 4:>0 4S~ ",,9

I +sv -sv UDS UDI UD2 UD6 GIlOUND GROUND DATA DATA DATA DATA DATA CONTROL

//
BUS BUS BUS BUS BUS BUS

CHle CHIIIBI CHeA CHIA CH2A CHIIA

./ /

K7 / N8 /

429 429

ATIITUDE ATIITUDE
BUS BUS

CH5A CH5B

osciLLOSCOPE

~
C~~A C~~B

PROCEDURE

Change PARITY (Data Field 20) to (EVEN) and
note that all ROLL RATE word bits are low at
this point.

.-

43 •

42.

45 •

44 .

STEP

41·.

Attitude Bus (Channell) Evaluation Set-Up
Diagram

Figure 36

2-2-2
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I

I,
I

I

I

I

STEP

46.

47.

48.

49.

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Using Keypad, change BUS NO (Data Field 1) to
(1). This action selects Bus number 1.

Change COND (Data Field 2) to (SEND).

Repeat Steps 12 through 14.

Insure ATTITUDE OUTPUT PAGE reflects data shown
in 2-2-2, Figure 37.

ATTITUDE OUTPUT PAGE

I. BUS NO.( I} 2.CONDITION (SEND) 3.RATE (~87)

Attitude Output Page (Bus No.1)
Figure 37

I

I

I

­
I

PITCH

4.(11100)
5. (FAIU

6.(000)
7.(89.99)

8.(+"".11101

PITCH RATE
14.(11I111111)
15.(FAILl
16.(EVEN)

17.(+l1ll1ll1l)

CHANGE FIELD NO:__

LABEl.
MATRIX

PARITY
LIMIT

DATA

LABEL
MATRIX
PARITY

RATE

ROLL

9.(11100)
10. (FAIL)

".(EVEN)
12. (89.99)

13.(+11I11I.11I~

ROLL RATE
18.(11100)
19.(FAIL)
20.(EVEN)

21.(+~)

I

I

I

I

I

I

I

50. Repeat Steps 16 through 43.

2-2-2
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SPECIAL ACCESSORY
EQUIPMENT REQ' D:

Data Bus Performance Evaluation

1. Insure compliance with SOlS interface instruc­
tions as described in 1-2-1.

I

I

I

I

I

I

I

-­
I

I

I

I

I

I

I

I

I

"

IF THE AUTOMATIC START-UP ROUTINE WAS
SELECTED IN STEP 2, A MEMORY
DIAGNOSTIC IS AUTOMATICALLY PERFORMED
TO CHECK ALL MEMORY LOCATIONS FOR
PROPER OPERATION. IF A MEMORY ERROR
IS DETECTED DURING THE MEMORY
DIAGNOSTIC, THE START-UP ROUTINE WILL
AUTOMATICALLY CHANGE TO. DIAGNOSTIC
TEST PROGRAM. IF THIS CONDITION
OCCURS, QUALIFIED MAINTENANCE
PERSONNEL SHOULD REFER TO 2-2-4B
BEFORE CONTINUING.

CAUTION:----

4. Insert personal ity cassette tape (2.4 or
subsequent) into tape drive (unless STD-7000 is
equipped for PROM operation).

5. Apply AC power to STD-7000 and check for a
bl inki n9 cursor on CRT Termi nal Displ aYe

6. Momentarily depress STD-7000 RESET Button.

2. Position IEEE-488 Address Switch, segments 7
and 8, to select desired Start-Up Routine as
described in 1-2-1.

~R~ MAINTENANCE MANUAL-,rA STD-7000,-

3. Posi ti on CRT Di s pl ay Termi nal Power Swi tch to
ON.

1 Oscilloscope (0-100 MHz
Bandwidth, Dual Trace with Delta
Time).

NOTE..:. Interface STD-7000 Bus Controll er, ESP 6515 ·CRT
Display Terminal, CRT Interface and KP-72480
Numeric Keypad in accordance with instructions
described in 1-2-1.

NOTI..:. If the Data Bus Performance Evaluation is to be
accomplished consecutively, following either
the Control Bus or Attitude Bus Performance
Evaluation, begin with Step 7, otherwise begin
with Step 1.

STEP PROCEDURE

( 3)

2-2-2
Page 28 I
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- -- ------ -- --------~-~ - ----- - -----------------

I .~ MAINTENANCE MANUAL

I ~R STD-7000, STEP PROCEDURE

7 • Connect Oscilloscope Channe 1 A, Xl Probe to Pin
II of STD-7000 Rear Pa n e1 Connector J4l6 (refer

I to 2-2-2, Fi gu r e 38) •

I A B C D E F G H J K L M N P
IFR IFR IFR IFR IFA 4'3 4" ~3 429

8 BUS WREN BUS .Xsiii' BUS BUS BUS GROOND GROUfC) CH3 CH2 CHI ATTBUS GROUND
07 D' A4 M De 0

SHIELD SHIELD SIIELD CH,.

IFR IFR IFR IFR
429 429 429 429 429 429

7 GROUNl BUS BUS BUS iilTii BUS SPAIlE Sl'ME ATTBUS ATTBUS ATTBUS - GlIOUIID

I 03 A3 D6 01 - CH7" ~H6A CHSA CH4A CH4B CHIB

IFR

~
429 429 ATT 429

6 CONTROL BUSCH' - GROUfC)GROUND IUS +I2V BUS
u CHee

SHIELD CHTA

GATT 429 429

5 GROUND RDEN GROUfC)

W
GROUND IUS CHI CONTROLI~ GROUND

I BUS
MELD CHIS CH3A

IFR
429 429 429

CONTROL CH2 CONTROL4 GROUND IlU9 GROOND -I2V GROUND BUS BUS GROOND

AI CH38 SHI£U) CHU

IFR IFR 4" 429 429 429 429

3 GROUfC) DATA CONTROL CH3 CONTRa. SPARE

I
BUS IlUS GROlHl + BV IlUS BUS BUS CHT... AI CH.R CH2S MELD CHIA MELD

IFR OF
429 429 429

2 BUS GROUND UDT UD3 UDf UD4 GROUND GROUND GRQ.IiD GROUND CHI CHI -POWER CH6
A' 0 SHIELD MELD $HIElJ)

4" 4'~ 4" 4:» 4'~ 4d

I I +!lV -!IV UD!I UDI UD2 UD6 GROUND GROUND DATA
~ l-!Ti DATA DATA CONTROL.=r- IUS SUS BUS

CHIS CHIA CHZA CHIA

--~ /

KI -- LI ,/
453 V~--~ 453

I DATA DATA
BUS BUS

CH0B CH0A.-
I

OSCI LLOSCOPE

~
I

c~r cri>8.

I L-..J

I DATA Bus ( Channe 1 1) Evaluation Set - UP Diagram
Fi gu r e 38

I 8 • Connect Osc i 11 os co pe Channe 1 B , XI Probe to Pin
Kl of J416 (refer to 2- 2 - 2 , Fi gu r e 38) •

I 9 • Apply AC Power to Osc i 11 os co pe , sum Channe 1 s A
and B, invert Channe 1 B and set for Del aye d

I Sweep •

10. Usi ng Keypad, display DATA BUS OUTPUT PAGE ( 2)

~
on CRT Display Terminal.

2-2-2
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17. Measure bit Rise Time and ver ify' it to be
100±10 nSec.

18. Measure bit Fall Time and verify it to be
100±10 nSec.

19. With Oscilloscope set at 2V/DIV, verify Bus
Amplitude of 10±1 Vp-p.

STEP

11.

12.

13.

14.

15 •.

16.

20.

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Change SEND (Data Field 2) to (1,-,-).

ChangeLABE L (D at a Fie 1d 4) to (3 77 ) •

Change RATE (Data Field 3) to (255).

Adjust Oscilloscope to display Start Sync
(beginning of data) and verify waveform to be
1.5 ~Sec High, then 1.5 ~Sec Low.

Adjust Oscilloscope to display End Sync (end of
message) and verify waveform to be 1.5 ~Sec
Low, then 1.5 ~Sec High.

Start and End Sync Overlap
Figure 39

Using Oscilloscope Delta Time Controls, count
number of bits between start sync and end sync.
There should be 1600 bits, that is, 1.606 mS
from start sync to end Sync.

NOTE: To count bits, overlap start sync and
end sync of same mesage as shown in
2-2-2, Figure 39.

Change PATTERN (Data Field 25) to (CROSS HATCH)
whi 1e. 0 bser vi ng FOR MAT (D at a Fie 1d 1). FOR MAT
should change from (STD) to (X/Y).

I

I

~
I

I

I

I

I

I

I

til
I

I

I

I

I

I

I

2-2-2
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MAINTENANCE MANUAL
STD-7000

Data Bus (Channel 2) Evaluation Set-Up Diagram
Figure 40

IIIJl

453 V". 453

DATA DATA
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"." /

PROCEDURE

Using Keypad, display DATA BUS INPUT PAGE (5).

Change LABEL (Data Field 3) to (377).

Verify data reception on BUS #1 only. To
accomplish this, change BUS (Data Field 1) to
(2) and then to (3). On Buses (2) and (3),
Data Fields 1 through 6 should reflect the same
data as BUS (1), however no other data should
be indicated.

Change LABEL (Data Field 3) to (252) and note
data reception ceases on BUS (1).

NOTE: Restore LABEL to (377) upon completion
of Step 24.

Using Keypad, display DATA BUS OUTPUT PAGE (2).

Change SEND (Data Field 2) to (-,-,-).

24.

25.

26.

STEP

21.

22 .

23 •
I

I

I

I

I

I

I.­
I

I

I

I

I

I

I

I
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-----------------------------------------

STEP

27.

28.

29.

30.

31.

32.

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Disconnect Oscilloscope Channel A Probe from
Pin L1 and connect to Pin M1 (refer to 2-2-2,
Figure 40).

Disconnect Oscilloscope Channel B Probe from
Pin K1 and connect to Pin J1 (refer to 2-2-2,
Figure 40).

Change SEND (Data Field-2) to (-,2,-).

Repeat Steps 14 through 21 for Bus #2.

Change BUS (Data Field 1) to (2).

Verify data reception on BUS #2 only. To
accomplish this, change BUS (Data Field 1) to
(1) and then to (3). On Buses (1) and (3),
Data Fields 1 through 6 should reflect the same
data as Bus (2), however no other data should
be indicated.

A B C 0 E F G H J K L M N P
IFR IFR IFR IFR

~~3 ~~3 ~
~'IFR

Xsi'if GROUND GROUNl CH3 CH2 CHI AnBUSa BUS WREN BUS BUS BUS BUS GIIOUNO

07 n. .. M nell

°
SHIELD SHIElD StlElD CHM

IFR IFR IFR IFR
429 ~29 ~ ~ 429 ~

7 GROUND BUS BUS BUS IN'fii BUS SPARE SPARE An BUS ATTBUS An BUS - GROUND

03 A3 "" 01 "u7- CHeA CH~A CH4A C~B CHIB

IFR
~29 ~29 ATT ~29

6 +I2V
CONTROL BUSCHtl SI'lIIIE GRDUNOGROUND BUS IUS

u ""_ SHIElD CH7A

_ATT ~29 ~29

5 GROUND ROEN GRDUtCl GROUND BUSCHI CONTROlCONTROl. GIKlUNO

(
BUS BUS

SHIELD "",. "uu
~29 42t 429

IFR
GROUND CONTROl CH2 CONTROL GROUND4 GRDUNO IUS GIIOUNO -I2V BUS BUS

AI -. CH3B SHIELD r-u'A

IFR jT: ~29 ~29 ~29 ~

3
IFR

GIIOUNO CDNTROl. CH3 CONTROl. SPARE
BUS BUS GRCIINl +15V BUS BUS CHT
M AB '"uo. CH2B

IlfELD CHIA SlfELD

IFR OF ~O
~ ~' 429

2 BUS GRCIINl \JOT U03 uOf UM GROII)9- GIIOUNO GIlOUNO CHI CHI SIME
POW!R CH6

A~

0/
SlfELD SHIELD SHIElD
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:"~A
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~
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::B
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453 453

DATA DATA
BUS BUS

CH2B CH2A

1
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BB
etA ~i)B

L-.J

Data Bus (Channel 3) Evaluation Set-Up Diagram
Figure 41
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STEP

33.

34.

35 .

36.

37.

38.

39.

40 .

41 .

42.

43.

44.

45.

46.

47.

MAINTENANCE MANUAL
STD ... 7000

PROCEDURE

Change LABEL (Data Field 3) to (125) and note
data reception ceases on Bus (2).

NOTE: Restore LABEL to (377) upon completion
of Step 33.

Using Keypad, display DATA BUS OUTPUT PAGE (2).

Change SEND (Data Field 2) to (-,-,-).

Disconnect Oscilloscope Channel A Probe from
Pin M1 and connect to Pin N1 (refer to 2-2-2,
Figure 41).

Disconnect Oscilloscope Channel B Probe from
Pin J1 and connect to Pin K3 (refer to 2-2-2,
Figure 41).

Change SEND (Data Field 2) to (-,-,3).

Repeat Steps 14 through 21 for Bus (3).

Change BUS (Data Field 1) to (3).

Verify data reception on BUS (3) only. To
accomplish this, change BUS (Data Field 1) to
(1) and then to (2). On Buses (1) and (2),
Data Fields 1 through 6 should reflect the same
data as Bus (3), however no other data should
be indicated.

Change LABEL (Data Field 3) to (~00) and note
data reception ceases on Bus (3).

NOTE: Restore LABEL to (377) upon completion
of Step 42.

Using Keypad, display DATA BUS OUTPUT PAGE (2).

Change SEND (Data Field 2) to (-,-,-).

Disconnect Oscilloscope Channel A and B Probes
from STD-7000 Rear Panel Connector J416.

Change SEND (Data Field 2) to (1,2,3).

NOTE: Insure PATTERN (Data Field 25) indicates·
(BAR) •

Using Keypad, display DATA BUS INPUT PAGE (5).

2-2-2
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STEP

48.

49.

50.

51.

52.

53.

MAINTENANCE MANUAL
STO-700'0

PROCEDURE

Change BUS (Data Field 1) to (1).

Change START BIN (Data Field 6) to reflect the
numbers in the Start Bin Column of 2-2-2, Table
13and verify BIN A through H change to coincide
with levels indicated.

NOTE: START BIN (Data Field 6) will not accept
inputs above (59}4).

BIT

START BIN A B C 0 E F G H

(057) 0 0 0 0 0 0 0 0

(065) 1 1 1 1 1 1 1 1

(122) 1 1 1 1 1 1 1 2

( 129) 2 2 2 2 2 2 2 2

( 186) 2 2 2 2 2 2 2 3

( 193) 3 3 3 3 3 3 3 3

(250) 3 3 3 3 3 3 3 4

(257) 4 4 4 4 4 4 4 4

(314) 4 4 4 4 4 4 4 5

(321) 5 5 5 5 5 5 5 5

(378) 5 5 5 5 5 5 5 6

(385) 6 6 6 6 6 6 6 6

(442) 6 6 6 6 6 6 6 7

(449) 7 7 7 7 7 7 7 7

Data Bus Start Bin Inputs
Table 13

Cha nge BUS (Data Field 1) to ( 2) and repeat
Step 49.

Cha nge BUS (Data Field 1) to ( 3) and repeat
Step 49.

Using Keypad, display DATA BUS OUTPUT PAGE ( 2) •

Change SEND (Data Field 2) to (-,-,-) .

2-2-2
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3.

MAINTENANCE MANUAL
STO'-7000

Calibration-------
A. General

This section contains the calibration requirements for the
STO-7000 Bus Controller. Currently, this requirement is
limited to a +5 V calibration adjustment of the Power
Supply Module. The Power Supply +5 V Calibration
Adjustment should be performed when:

1. STD-7000 fails to meet the electrical requirements
in 2-2-2.

2. STO-7000 Power Supply is found to be defective
during troubleshooting and consequently replaced.

NOTE~ Normally, a new Power Supply Module is
delivered calibrated; however, it is recom­
mended that the outputs of the new power
supply be checked before use.

3. Recommended twelve month calibration interval is
due.

3.C. contains a tape write procedure for use when a new or
existing mini-cassette personality tape requires a rewrite.

A tape rewrite requirement may exist when:

1. Additional tapes are desired.

2. As a result of complying with the Troubleshooting
Flowcharts in 2-2-4.

(1) Accessory Test Equipment Requirements

Appendix B at the rear of this manual contains a
comprehensive list of test equipment suitable for per­
forming any of the procedures in this manual. Any
other equipment meeting the specifications listed in
Appendix B may be substituted in place of the
recommended models.

(2) Oisassembly Requirements

To perform the calibration procedure in this section,
the Top Cover (2) (2-2-5, Figure 69) must be removed
from the STO-7000. (Refer to 2-2-5 for top cover
removal instructions.)

2-2-3
Page 1
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(3) Safety Precautions

~R·--- MAINT.ENANCE MANUAL7rA STD-7000
'100

I

I

~
I

I

I

I

I

I

I

­
I

I

I

I

I

I

I

REMOVE ALL JEWELRY OR OTHER COSMETIC APPAREL
BEFORE PERFORMING MAINTENANCE ON "LIVEn
CIRCUITS.

WHEN WORKING WITH LIVE CIRCUITS, KEEP ONE
HAND IN POCKET OR BEHIND BACK, TO AVOID
SERIOUS SHOCK.

USE ONLY INSULATED TOOLS WHEN WORKING WITH
LIVE CIRCUITS.

FOR ADDED INSULATION, PLACE RUBBER BENCH MAT
UNDERNEATH ALL POWERED BENCH EQUIPMENT, AS
WELL AS A RUBBER MAT UNDERNEATH TECHNICIAN.

WARNING: DO NOT REMOVE POWER SUPPLY FROM STD-7000
AND/OR REMOVE POWER SUPPLY COVER WITH
EXTERNAL AC POWER CONNECTED. AFTER EXTERNAL
AC POWER IS REMOVED, WAIT A MINIMUM OF 5
MINUTES BEFORE HANDLING, TO ALLOW HIGH
VOLTAGE CONTROL CIRCUIT TO DISSIPATE.

THE REAR PANEL CORCOM CONNECTOR AND POWER
SUPPLY ASSEMBLY CARRY 120 OR 240 VAC 'AS LONG
AS POWER CORD IS CONNECTED TO THE STD-7000
AND EXTERNAL AC POWER SOURCE. DO NOT
CONTACT THESE OR ANY ASSOCIATED COMPONENTS
DURING MAINTENANCE OPERATIONS.

WARNING:

WARNING:

WARNING:

WARNING:

WARNING:

As with any piece of electronics equipment, extreme
caution should be taken when troubleshooting or
working with live circuits. Even though high voltage
potentials only exist within the STD-7000 Power
Supply, the presence of potentially lethal voltages
within accessory test equipment may also exist within
the STD-7000 through test probes. Maintenance person­
nel must not remove accessory test equipment covers
anytime unit is connected to a power source.
Component replacement and internal adjustments must be
made by qualified maintenance personnel. When per­
formin~ maintenance on the STD-JOOO, be sure to
observe the following precautions:

2-2-3
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Calibration Procedures

1 Digital Voltmeter (100KO/V)

MAINTENANCE MANUAL
STD-7000.-

(1) SIERRACIN Power Supply +5V Adjustment

SPECIAL ACCESSORY
EQUIPMENT REQ'D:

B.

I

I

-I,
I 1 Small Slotted Non-conductive

Screwdriver or Adjustment Tool

I TEST SET-UP
DIAGRAM:

I

I

I

I

•
I

I R24 R23

I +5 V Adjustment Point (Sierracin)
Figure 42

I STEP PROCEDURE

I

I

I

1 •

2.

3.

Remove STD-7000 top dust cover (2) (2-2-5,
Figure 69) per instructions in 2-2-5.

Verify proper operating voltage is selected on
STD-7000 by checking orientation of
Programmable PC Board, within CORCOM (VS & F)
Connector, to the AC line voltage available.

Connect Digital Voltmeter to either Power
Supply Connector #1 or 2 (orange wires) of 7
screw side on terminal block (refer to 2-2-5,
Table 14 for terminal block illustration).

I
2-2-3
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STEP

4.

5.

6.

7 •

8.

MAINTENANCE MANUAL
STD-7000

PROCEDURE

Depress AC Power Switch (5) to ON position.
Note illumination of AC Power Switch Button, as
well as four red LEOs on Power Supply PC board.
Allow 5 minute warmup before continuing.

Looking down into STD-7000 (toward Power Supply
Module), locate R23 (+5 V Adj) adjustment screw
on Po~er Supply PC Board (Refer to 2-2-3,
Figure 42).

WARNING: DO NOT REPOSITION R24 LIMIT---- ADJUSTMENT SCREW. REPOSITIONING OF
THIS SCREW (DEPENDING ON WHICH
WAY SCREW IS TURNED) COULD CAUSE AN
ELECTRICAL FIRE, OVER VOLTAGE
SITUATION, OR UNDER CURRENT OPERATION
OF POWER SUPPLY.

Adjust R23 as necessary until Digital Voltmeter
indicates +5V (±O.2V).

Disconnec"t Digital Voltmeter.

Replace top dust cover.

I

I

~
I

I

I

I

I

I

I

­
I

I

I

I

I

I

I
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~R·-- MAINTENANCE MANUALIrA STD-7000 .
INC

(2) IFR Universal Power Supply +5V Adjustment

SPECIAL ACCESSORY
EQUIPMENT REQ'D: 1 Digital Voltmeter (100K~/V)

1 Small Slotted Non-conductive
Screwdriver or Adjustment Tool

WARNING: DO NOT USE METAL SCREWDRIVER FOR POWER------ SUPPLY ADJUSTMENT. METAL TIP OF SCREWDRIVER
COULD COME IN CONTACT WITH HIGH VOLTAGE
CONTROL CIRCUIT (SEE STEP 5).

TEST SET-UP
DIAGRAM: None

STEP PROCEDURE

1. Remove STD-7000 top (2) and bottom (25) dust
covers (2-2~5, Figure 69) per instructions in
2-2-5.

2. Verify proper operating voltage is selected on
STD-7000 by checking orientation of
Programmable PC Board, within CORCOM (VS & F)
Connector, to the AC line voltage available.

3. Connect Digital Voltmeter to either pin 1 or 2
of J405 thru J412 (Technician's choice).

4. Depress AC Power Switch (5) to ON position
(note illumination of AC Power Switch Button)
and allow 5 minute warm-up before continuing.

5. Adjust R9932 (refer to 2-2-3, Figure 43/44
as necessary until Digital Voltmeter indi­
cates +5 V (±0.2V).

6. Disconnect Digital Voltmeter leads.

7. Replace top and bottom dust covers.

2-2-3
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STD-7000

PROCEDURE

R9932 Adjustment Point Access Hole
(IFR Universal Power Supply Only)

Fi gure 43-

R9932 ACCESS HOLE

R9932 Adjustment Point (IFR Universal
Power Supply Cover Removed)

Figure 44

STEP
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~R~ MAINTENANCE MANUALITI4 STD-7000
1010

STD-7000 Personality·Tape Duplication

The following procedure is intended for use by maintenance
personnel when a requirement to write or rewrite an
STD-7000 personality tape exists.

CAUIION: TO PRECLUDE IRREVERSIBLE DAMAGE TO TAPE, DO NOT
TEST RAM AND WRITE TAPE CONSECUTIVELY.

Certified Mini-Data Cassette Tape
Figure 45

STEP PROCEDURE

1. Verify correct interface between STD-7000 and
CRT Display. Insure STD-7000 Bus Controller is
operating normally in accordance with 1-2-3.

2. Position STD-7000 IEEE-488 Address Switch (7)
(Segments 7 and 8) to OFF.

3. Apply External AC Power to Rear Panel CORCOM
Connector (3).

4. Depress AC Power Switch (5) to illuminate
switch button and apply AC power to unit.

5. Momentarily depress RESET Switch (3) and·
observe Diagnostic Menu on CRT Display screen.

6. Ins~rt a known valid (loadable) cassette tape
(version 2.4 or later) in Tape Drive (1).

7. Using Numeric Keypad (1-2-2, Figure 6), select
Menu Item 1 (1 = LOAD TAPE).

2-2-3
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PROCEDURE

CAUTION: BE SURE SIDE TO BE WRITTEN IS TOWARD
REAR OF STD-7000.

NOIll If tape fails to rewind, reattempt
sequence indicated in Step 10.

I

I

I

I

I

I

,I

til
I

I

I

I

I

I

I

I

I

"
MAINTENANCE MANUAL
STD-7000

During i'nitial start-up, it may not be
necessary to select and enter 2 (LOAD
AND EXECUTE TAPE PROGRAM).

Using Numeric Keypad, enter 4 (4 = WRITE TAPE
Key) •

Insert new blank tape or old tape (to be
rewritten) in tape drive.

While depressing the lower left (blank) key,
enter 8 (8 = GO 4~~~). Tape should begin to
rewind.

NOTll Allow between 1~ to 2 minutes load time
from completion of initial rewind, to
the illumination of the letter L on
the KEVIN Line. Th~ letter L indicates
completion of loading sequence.

Remove good tape from Tape Drive.

~QIll Allow approximately 4 minutes to elapse
between completion of tape rewind
sequence and appearance of the letter
V on KEVIN Line. The letter V indicates
tape has been written and verified.

NOIll If other side of cassette tape is to be
written, momentarily depress RESET
Switch (3), turn tape cassette over and
repeat Step 10.

Reposition IEEE-488 Address Switch (7) segments
7 and 8 to ON.

Momentarily depress RESET Switch (3) to
initiate Automatic Start-Up Routine. Select
and enter 2 LOAD AND EXECUTE TAPE PROGRAM.

NOTE:---

8 •

9.

10.

11 •

12.

13.

STEP

NOTE:--- When Master Menu appears on CRT Display,
'the tape side (to the rear of STD-7000)
is then verified useable. ~

I
2-2-3

Page 8
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STEP

MAINTtNANCE MANUAL.
STD-7000

PROCEDURE

liOT~ If MEM (Memory) or CS (Check Sum) errors
appear at any time during this proce­
dure, refer to applicable troubleshoot­
ing flow chart(s) in 2-2-4.

2-2-3
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~R~ MAINTENANCE MANUAL
~~~ STD-70DD

~

4. IrQ~£~!h~Q!irr[_IlQwch~r!!

A. General

This section contains tabular flowcharts designed to aid
the technician in troubleshocting the STD-70DD Bus
Controller. These flowcharts will enable the technician to
isolate a given malfunction down to an individual module or
PC board assembly. Typically, the technician will refer to
the flowcharts in this section to isolate a trouble symptom
which may have been detected during normal operation or
while performing the Performance Evaluation Procedures in
2-2-2.

(1) How To Use Tabular Flowcharts

Each of the flowcharts in this section are designed to
isolate a specific trouble symptom down to a
repairable/replaceable module or PC board. Once a
trouble symptom has been identified, the technician
should locate the proper troubleshooting flowchart and
proceed, beginning with Step 1. Each step has a YES
and NO block and the numbers in these blocks indicate
the next step the technician must perform. The tech­
nician should continue compliance with the flowchart
until the faulty module or PC board is identified and
repair/replacement recommendations are indicated.

(2) Troubleshooting Hints

Before proceeding with extensive troubleshooting, it
is advisable that the technician first make a few
simple checks, which may be related to the cause of
the malfunction. These checks may save the technician
many hours of labor, which might needlessly be spent
on extensive troubleshooting.

(a) GPIB Address Switches

Improper address switch position will cause
improper indications during start up routines.

(b) Visual Inspection

Visually inspect any components within the
STD-70DO which may have a relationship to the
malfunction. In many instances, a malfunction
may be caused by loose connections, broken wires,
unsoldered connections, damaged components, bent
connector pins, etc. Also look for signs of
excessive heat as evidenced by burned or charred
components.

2-2-4
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Safety Precautions

"(c) Performance Evaluation

I

I

I

I

I

I

I
I

­
I

I

I

I

I

I

I

THE STD-7000 REAR PANEL CORCOM CONNECTOR,
CRT POWER RECEPTACLE AND ASSOCIATED WIRING
CARRY EITHER A 120 OR 240 VAC AS LONG AS
EXTERNAL POWER CORD IS CONNECTED TO STD-7000
AND EXTERNAL POWER SOURCE. DO NOT CONTACT
THESE OR OTHER ASSOCIATED" COMPONENTS DURING
TROUBLESHOOTING.

REMOVE ALL JEWELRY OR OTHER COSMETIC APPAREL
BEFORE PERFORMING ANY TROUBLESHOOTING
PROCEDURES INVOLVING LIVE CIRCUITS.

USE INSULATED TROUBLESHOOTING OR ADJUSTMENT
TOOLS WHEN WORKING WITH LIVE CIRCUITS.

HEED ALL WARNINGS AND CAUTIONS CONCERNING
MAXIMUM VOLTAGES AND POWER INPUTS OF
ACCESSORY TEST EQUIPMENT.

DO NOT REMOVE OR REPLACE ANY MODULE OR
COMPONENT WHILE STD-7000 IS POWERED.

Before attempting any troubleshooting, make sure
all appropriate performance evaluation procedures
in 2-2-2 have been performed. In many cases,
these procedures will isolate a trouble symptom
to a particular module, thereby making any sub­
sequent troubleshooting easier or unnecessary.

2pR~ MAINTENANCE MANUAL1m STD-lODD
'"0

As with any piece of electronic equipment, extreme
caution should be taken when troubleshooting live
circuits. The power supply module is the only module
capable of generating lethal voltages within the
STD-7000. Because of the possibility of stray
voltage, it is recommended that extreme caution be
e xe r cis ed whi 1 e W0 r kin g 0 n. the ST0- 7000 c i r cui t s whi l' e
the exterior covers are removed and external AC power
is connected to the rear panel CORCOM connector.
Also, keep in mind that certain pieces of accessory
test equipment contain extremely high voltage poten­
tials, capable of causing serious Bodily Injury or
Death. When performing the troubleshooting procedures
in this section, be sure to observe the precautions
listed in each piece of accessory test equipment's
operations manual as well as the following:

WARNING:-----

WARNING:-----

WARNING:------

CAUTI·ON:------

"" (3)

2-2-4
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~- MAl NTENANCE MANUAL
~rA STD-7000

(4) Test Equipment Requirements

Appendix B, at the rear of this manual, contains a
comprehensive list of test equipment suitable for per­
forming any of the troubleshooting procedures in this
section. Any other test equipment meeting the speci­
fications listed in Appendix B may be substituted in
place of recommended models.

(5) Disassembly/Reassembly Requirements

To use the troubleshooting flowcharts in this section,
the top and possibly the bottom dust covers require
remova 1 from the STD-7 000.

Refer to 2-2-5 for cover removal(s), module or PC
board removal and/or module disassembly/reassembly
instructions.

(6) Start-Up Routine Errors

The eight-position IEEE-488 Address Switch located on
the STD-7000 Rear Panel has two functions. One func­
tion is to select the desired bus address, using
switch segments 1 thru 6 when STD-7000 is interfaced
with IEEE-4BB Bus, and the other function is to select
one of four start-up routines described in 1-2-3. The
automatic start-up routine performs virtually all
powerup functions automatically from the time the
STD-7000 Power Switch is activated until an initial
tape or PROM personality display appears on CRT.
Under this condition, during tape loading operations,
the technician may encounter several error indications
which halt the automatic sequence until the error is
corrected. One such error most commonly encountered
is the Check Sum or Sync error. An example indication
with explanation is shown in 2~2-4, Figure 46.

NOlI..;. When the check sum (exampl e 2) error is i ndi­
cated, the technician can be confident and
assume the problem lies with the magnetic
cassette personality tape. Therefore the tech­
nician should obtain and use a known good
replacement tape before initiating any further
troubleshooting procedures. If new or dif­
ferent tape wi 11 not correct error condi ti on,
the technician should then proceed to
2.2.4.B(1).

2-2-4
Page 3
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Exampl e Memory (MEM) Error I ndi cati on
Figure 47

Example Check Sum (CS) and Synchronization
(SYNC) Error Indications

Fi gu re 46

~R~ MAINTENANCE MANUAL
~m STD-7000

1110

~*~~s

/ / \ -.
INDI CATES BLOCK OF DATA READ DATA
MEMCRY fEMORY FROM MEMORY ~lnEN
ERROR AFFECTED TO MEMORY

I

I

I

I

I

I

I

-­
I,
I

I

I

I

I

I

I

"
*SYNC*6Ci't) 80 74

~~6C~0J8~

/ I \ "-
CHECK MEMORY TAPE CALCULATED
SUM OR ADDRESS CHECK CHECK SUM
SYNCHRO- WHERE SUM DURING TAPE
NIZATION FAILURE LOADING

OCCURRED

EXAMP lE 1:

EXAMP LE 2:

If a memory error indication is detected during the
memory diagnostic test, the start-up routine automati­
cally indicates the STD-7000 Diagnostic Menu. If this
condition should occur, proceed to 2-2-48(2). An
example of memory error indication and explanation is
shown in 2-2-4, Figure 47.

2-2-4
Page 4
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---~-------------------------------------------

STEP DIRECTIONS DECISION YES NO

1. Check for proper Installation Are all PC bds correctly In- 2 3
and security of CPU (yel low), stall ed and secured within the
I/O (blue), RAM OR EPROM (If card cage?
applicable) (orange) PC Boards
within STD-7000 Card Gage.

2. Interface STD-7000 with ESP 4
6515 CRT Display Terminal,
Display Terminal Interface
and Numer Ie Keypad In accord-
ance with Instructions In
1-2-1.

3. Remove and correct Iy Install 5
plug-In PC boards.

4. Install different personality 5
mini-cassette tape (other than
tape In Tape Transport at time
of error).

5. Set IEEE-488 Address Switches 6
(STD-7000 Rear Panel) to
Diagnostic Start-Up Menu
(segments 7 and 8 to OFF).

6. Depress AC Power Switch (5) Is STD-7000 Diagnostic 7 8
to ON position and momen- Menu shown on CRT?
tarlly depress RESET Switch
(3) (STD-7000 Front Panel).

7. Using Keypad, key-In 5 Old tape successfully 9
(5 = EXECUTE TAPE) and load?
listen for audible Indica-
tion of tape rewinding, NOTE: System Master Menu
followed by a tape loading will automatically
sequence. appear upon success-

ful completion of
ta pe load Ing•

8. Recheck IEEE-488 Address 6
Switch segments for proper
settings (7 and 8 OFF).

9. Original personality tape
faul ty. Refer to 2-2-3 for
rewrite Instructions.

I

I

I

I

•
I

I

I

­
I

I
I

I

I

I

I

I

B •

~- MAINTENANCE
~rJl STD-7000

Start-Up Routine Failures

(1) Check Sum (CS) Error
SPEC IAL ACCESSORY

TEST EQUIPMENT REQID: NONE

MANUAL

2-2-4
Page 5
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MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECI SION YES NO

NOTE: Inspect original tape
for obvious damage,
If damage Is apparent,
obtain new tape.

10. Flip cassette personality Old tape successfully 11 12
tape to other sIde and load?
attempt to load as described
In Steps 6 and 7.

11. PrevIously used cassette tape
faulty. Refer to 2-2-3, for
rewrIte InstructIons.

NOTE: Inspect orIginal tape
for obvIous damage, If
damage Is apparent,
obtain new tape.

12. Remove and replace X832 (Z-80
erC) and X834 (Z-80 PIO)
located on CPU PC Board (2-2-8,
Figure 100).

CAUTION: REMOVE ELECTRICAL
POWER FROM STD-7000
BEFORE REMOVING PC
BOARD.

13. Make another attempt to load DId tape successfu II y 14 15
personality tape Into memory load?
using steps 5 thru 7.

14. No defect noted.

15. Remove 16-wlre, ribbon cable Old· contInuity check 16 17
between Tape Drive and con- satisfactorily?
nector J419. Check continuity
from pin to pin.

16. Visually check 4.7K Resistors Are resIstors Installed 18 19
(R465, R466, R467 and R468), properly?
located on bottom s Ide of
Motherboard (2-2-8, Figure 96),
fa- loose connections, worn
sleevlng, Improper Installa-
tion, etc.

17. Repair or replace faulty
Ribbon Cable.

2-2-4
Page 6
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MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISION YES NO

18. Connect OscIlloscope Channel Is Indicated High Logic 20 21
A Probe to pIn 13 of J419 Level 3.5 to 5V1
(2-2-8, FIgure 96). Adjust
OscIlloscope Controls to
IndIcate HIgh LogIc Levels.

19. Remove and replace or prop-
erly instal I affected
resistor(s).

20. Adjust Osci Iloscope Controls Is Indicated Low Logic 22 21
to Indicate Low Logic levels. Level ~ - (J.5V?

21. Tape Drive Assembly faulty.
Refer to Braemar Computer
Devices, CM-600 MINI-DEK
Digital mini-cassette
transport InstructIon and
maintenance manual for
repair instructions. If
necessary, refer to 2-2-5
for tape drive removal
Instructions.

22. AdJ ust OscI IIoscope Contro Is Is BIt Cell Time between 23 21
to IndIcated BIt Cel I TIme. 160 to 170 ~Sec1

23. Fault wIthIn circuitry of CPU
PC Board. Repair or replace.

2-2-4
Page 7
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Memory Error
SPECIAL ACCESSORY

TEST EQU IPMENT REQ' 0: NONE

(2 )
·- MAINTENANCE MANUAL

STD-7000

I

STEP DI~CTIONS DECISION YES NO

1. Insure external AC power has Is J402 damaged, corroded, 2 3
has 'been removed fran STD- or contamlna1ed with foreign
7000, then remove CPU RNJI matter?
PC Boards (orange) from
Card Cage a nd Inspect cen-.
nector J402 (Motherboard)
for damage, corrosion or
other foreign matter.

2. Repair/Replace damaged 3
connector or clean corrosion,
foreign mat1er fran connector
pins.

3. Check CPU and RAM PC Boards Old RNt1 PC Board check OK? 4 5
for obv ious danage (burn
spots, cracks or missing ICs).

4. Check CPU and RAM PC Boards Old Card edge plug check 6 7
10o-pln card edge pi ug for satl sfactor IIy?
damage and/or corrosion.

5. Repair obvious damage or 4
replace RNt1 PC Board with
serviceable PC board.

6. Ins ta II RAM PC Board In its 8
assigned slot (orange) within
Card Cage.

7. Clean corrosion or other 6
fore Ign matter from connec-
tor and/or repair damage or
replace PC board, If neces-
sary.

8. Check Interface of 5TD-7000 9
with ESP 6515 Display Ter-
minal verify connections
are In accordance with
Instructions In 1-2-1.

9. Set IEEE-488 Address Switches 10
Switches (STD-7000 Rear Panel)
to the Diagnostic Menu Start-
up sequence (segments 7 and 8
OFF).

10. Depress POWER Sw Itch (5) to 11
apply AC power to STD-7oo0
and Display Terminal.

2-2-4
Page 8
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MAINTENANCE MANUAL
STD-7000

I

I

I

I

I

I

I

I

III
I

I

I

I

I

I

STEP

11.

12.

14.

15.

16.

17.

18.

19.

DIRECTIONS

Momentarlly depress RESET
Buttoo (3).

Using Numeric Keypad, key In
9 (9 =TEST RAM). Observe
an eight dig It arblirary
number, similar to Indica­
tion shown In 2-2-4, Figure
46, fol lowed by a continuous
series of asterisks.

Recheck position of IEEE-488
Switch Segments. (7 and 8
s hou Id be OFF.)

NOTE: Check IEEE-488 Switch
for proper Instal­
lation (could be In­
stalled In reverse).

Momentar II Y depress RESET
Button (3) (STO-7000 Front
Panel ).

Identify and note block of
memory affected by using
example In 2-2-4, Figure
47, and comparing It with
memory erra- 100 Icated.

Using Numeric Keypad, enter
2 (2 = VERIFY TAPE). After
approximately 90 seconds
a small v should appear to
the right of the cursor.

Momentarily depress RESET
Button (3), eject tape, flip
to other tape side and reln­
s18 II In Tape Transport.

UsIng Numer Ic Keypad, attempt
to load tape into RAM by enter­
Ing 5 (5 =EXECUTE TAPE).

Original cassette tape or
Information encoded on
original magnetic tape Is
altered. Suggest tape rewrite
(refer to 2-2-3 fa­
Instructions) •

DECISI~

Is STD-7000 Diagnostic
Manu Indicated on CRT?

Have five or more consecu­
tive asterisks appeared on
CRT Screen?

Old small v appear to
right of cursa-?

Did tape load successfully
within appnoxlmately 90
seconds?

YES

12

14

11

16

17

18

18

19

NO

13

15

17

20

2-2-4
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~~MAINTENANCE MANUAL
~R STD-7000

STEP DIRECTIONS DECISION YES NO

NOTE: I f tape fat Is to. re-
wrIte after two
attempts, as sume
tape cass~tte has
failed and obtain
replacement.

20. Momentarily depress RESET 21
Bution (3).

21. Obtain and Install different 22
2.4 version magnetic tape
(other than tape causing
malfunction).

22. Using Numeric Keypad, enter Old tape successfully load 19 23
5 (5 = EXECUTE TAPE). within 90 seconds?

23. Type of malfunction or Does memory error Identify 24 15
error (Memory or CS) should similarly ·wlth memory
be Indicated on CRT screen. error examp Ie shown In
If CS error, go to 2-2-4B(1). 2-2-4, Figure 46 or 2-2-4,
If Memory error, go to Figure 47?
2-2-4B(2) •

24. Refer to Memory Map (Appendix 14
E) for location of affected
block of memory. Once
Identified, replace ICs corre-
sponding to affected block of
memory.

CAUTION: REMOVE EXTERNAL AC
POWER FROM STD-7000
BEFORE REMOV ING ANY
PC BOARD OR
C()o1PONENTS.

2-2-4
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MAINTENANCE MANUAL
5TO-7 000

C. CPU Card Failures

(1) CPU Card Inoperative
SPECIAL ACCESSORY

TEST EQUiPMENT REQ'D: Oscilloscope (Dual
Trace)

Extender PC Board (100
Pi n)

STEP DIRECTIONS DECI SI(}J YES NO

1• Remove top dust cover from 2
STO-7000 per Instructions
in 2-2-5.

2. Interface STD-7000 with ESP 3
6515 CRT Display Terminal,
Display Terminal Interface
and Numeric Keypad in accord-
ance with Instructions in
1-2-1 •

3. Remove CPU Card (ye I low) from 4
Card Cage and place on 100 pin
extender PC board. Reinstall
in CPU slot of Card Cage.

4. Connect external AC power, 5
depress AC Power Switch (5)
to ON and momentar I Iy
depress RESET Switch (3).

5. Connect Oscilloscope Xl Probe Is an Indication of 6 7
Probe to Pin 14 of X807 (refer 9.9 MHz indicated?
to CPU Card Circuit Schematic
In 2-2-7, Figure 87, PC Board
Layout Drawing In 2-2-8, Figure
100)• AdJ ust OscI IIoscope con-
trols to observe 9.900 MHz.

6. Connect Oscilloscope Xl Is proper clock Ul) signal 8 9
Probe to Pin 6 of Z-80 CPU Indicated?
(X802) and adJust Oscl 110-
scope controls to observe
2.475 MHz with a high level
voltage of 4.4 Volts or
greater and a low level vol-
tage of 0.5 Volt or less.

7. Connect Oscilloscope Xl Probe Is 9.9 MHz indicated? 10 11
to pin 13 of X805.

8. Is frequency (2.475 MHz) 12 9
correct?

2-2-4
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MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISION YES NO

9. Connect Osc11"1 oscope Xl Is 9.9 MHz signal Ind leated? 13 7
Probe to pin 14 of X807.

10. Connect Oscilloscope Xl Is 9.9 MHz signal IndIcated? 14 15
Probe to pin 10 of X805.

11. Replace 9.900 MHz Crystal
(Y801) or X805.

12. Is voltage correct? 16 17

13. Connect Oscilloscope Xl Is any signal present? 17 18
Probe to pin 2 of X807.

14. Using normal troubleshooting
procedures, locate and
repair short or break In
circuit between Y801 and
pin 14 of X807.

15. Replace X805.

16. RepIace socketed deY Ices.

NOTE: If card not repaired
at this point, return
card to IFR Systems,
Inc., Customer Service
for repair or replace-
ment.

17. Using normal trOUbleshooting
procedures, check for proper
operation of transistors Q802
and/or Q803 and associated cir-
cuitry. Replace and/or repair
as necessary.

18. Replace X807.

2-2-4
Page 12
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asci Iloscope (Dual
Trace)

I

I, (2 )

MAINTENANCE MANUAL
STD-7000

CPU Card (Tape Related) Malfunction
SPECIAL ACCESSORY

TEST EQUIPMENT REQ'D:

I
STEP DIRECTIONS

Extender PC Board (100
Pin)

DECISION YES NO

I

I

I

I

I

I

I

I

I

I

I

I

I

4.

5.

Insure al I other tape asso­
ciated modules (tape, tape
drive, ribbon cable, mother­
board circuit, etc.) are
functioning properly before
continuing.

Remove external AC power from
STD-7000.

Remove Z-80 CTC (X832) and
Z-80 PIO (X834) from CPU Card.

Install different (servIce­
able) ICs In place of X832 and
X834.

The ICs mentIoned
above are socketed.
Replacement IC's can
be found on either the
429 Output Card (for
Z-80 CTC), I/O Card
(for Z-BO Pia) or If
desired, swap CTC XB32
with XB35 (located on
same card).

Reapply external AC power to
ST0-7000.

Replace orIginal Z-80 CTC
(X832) and Z-BO Pia (X834) wIth
servIceable IC's.

MalfunctIon requIres extensIve
maIntenance, therefore recom­
mend return of CPU Card to
factory for repaIr or replace­
ment.

Does tape now functIon
properly?

2

3

4

5

6 7

I
2-2-4
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MAINTENANCE MANUAL
STD-7000
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MAINTENANCE MANUAL
STD-7000

I

, D.

.-AR
I/O Card Failures

(1) No Terminal Display Operation

I
SPEC IAL ACCESSORY

TEST EQUIPMENT REQ'D: OscIII oscope (Dual
Trace)

Extender PC Board (100
Pin)

I

I

I

I

I

--
I

I

I

I

I

I

I

I

STEP DIRECTIONS DECISION YES NO

1. Remove top dust cover from 2
STD-7000 per instructions
In 2-2-S.

2. Insure external AC power Is 3
removed from STO-7oo0.

3. Remove I/O card (blue) fram 4
STD-7000 Card Cage, Install
on 100-pin Extender PC board
and Install assembly In I/O
card slot In Card Cage.

4. Verity eight segment DIP S
Sw Itch on Term inal Logic PC
Board (Ins Ide CRThous Ing
access paneI ) Is set as fol-
lows:

Segments 1 thru 7
to OFF.

Segment 8 to ON.

S. Position segments 7 and 8 6
of IEEE-488 Address Switch
(7) to OFF (STD-7ooo Rear
Panel ).

6. Connect external AC power to 7
STD-7000 and depress AC Power
Switch (S) to ON.

7. Install mlnl-eassette per- Is Diagnostic Menu Ind i- 8 9
sonal Ity tape in tape cated on CRT Display?
transport and momentarily
depress RESET Switch (3).

8. No defect noted.

9. Disconnect RS232C plug fram 10
STD-7000 Rear Panel Connector
J414.

2-2-4
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MAINTENANCE MANUAL
5TO-7000

STEP DIRECTIONS DEC ISION YES NO

10. Jumper Pins 2 and 3 of 11
RS23X piug fran terminal as
shown In 2-2-4, Figure 48.

\J/m'8'63.3~1.0 DOD D 0 0 0 ~ ou 0
000000000 1010.
H ss II II If) '9 11/ " '6 :'" ""

l-

~UMPERWIRE

RS232C Plug
(Jumper Configuration)

Figure 48

11. Depress each key of Numer Ic Does each number or symbol 12 13
Keypad. echo or repeat whlle key

Is depressed?

12. CRT Is operating properly. 14
Remove Jumper fran RS232C
Plug and reconnect plug to
J414 on rear panel of STD-7000.

13. Faul t located with-In CRT Dis-
play Terminal. Refer to CRT
Manufacturer's (ESPRIT)
Maintenance Manual for Infor-
mation concern Ing the CRT
Display Tenmlnal.

14. Connect Oscilloscope Xl Probe 15
Probe to pin 7 of X1018.

15. Depress STD-7000 RESET Is the 9600 Baud Rate at 16 17
Switch (3) and observe 9600 RS232C levels Indicated?
Baud Rate at RS232C level s.

16. Probl em located between I/O
Card Connector (J404) and
STD-7000 Rear Panel Connector
J414. Locate and repa Ir as
necessary.

17. Connect Oscilloscope Xl 18
Probe to Pin 19 of Xl008.

2-2-4
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MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISION YES NO

18. Depress STD-7000 RESET Is 9600 Baud Rate at TTL 19 20
Switch (3) and observe 9600 levels Indicated?
Baud Rate at TTL levels.

19. Replace Xl018.

20. Connect Oscilloscope Xl Is 153.6 kHz clock signal 21 22
Probe to Pin 9 of Xl008. Indicated as shown In 2-2-4,

Figure 49.

IV llos

1-0 ,.."
I I
I I

153.6 kHz Clock Signal
FIgure 49

21. Connect Osci Iloscope Xl Is there Indication of a 23 24
Probe to Pin 11 of Xl008. negative going pulse every

120 PS as shown in 2-2-4,
Figure 50?

IV to s

!rl-- -
II I

NegatIve Going Pulse
FIgure 50

22. Replace Xl009.

23. Replace Xl008.

24. Replace Xl00l and/or Xl005.

2-2-4
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Extender PC Board (100
Pin)

~R-- MAINTENANCE1m STD-7000'.0
No Numeric Keypad Response(2 )

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D: Oscilloscope (Dual

Trace)

MANUAL

I

I

STEP DIRECTIONS DECISION YES NO

1• Remove top dust cover from 2
STD-7000 per Instructions
In 2-2-5.

2. Insure external AC power Is 3
removed from STD-7000.

3. Remove I/O card (blue) from 4
STO-7000 Card Cage, Install
on 100-pln Extender PC board
and Instal I assembly In I/O
card slot In Card Cage.

4. Verify eIght segment DIP 5
Switch on Terminal LogIc PC
Board Inside CRT housing
access panel Is set as fol lows:

Segments 1 thru 7
to OFF.

Segment a to ON.

5. PosItIon segments 7 and a 6
of IEEE-4aa Address Switches
(7) to OFF (STD-7000 Rear
Panel).

6. Connect external AC power to 7
STO-7000 and depress AC Power
Switch (5) to ON.

7. Install mini-cassette per- Is Diagnostic Menu IndI- a 9
sonallty tape In tape cated on CRT Display?
transport and momentarily
depress RESET Switch (3).

8. No defect noted.

9. DIsconnect RS232C plug from 10
STD-7000 Rear Panel Connector
J414.

2-2-4
Page 18
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I

I

I

I

I

I

I

I

III
I

I

I

I

I

I

I

-I

MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISION YES NO

10. Jumper Pins 2 and 3 of
RS232C plug as shown In
2-2-4, Figure 48.

11. Depress each key of Numeric Does each number or symbol 12 13
Keypad. echo or repeat wh IIe key

Is depressed?

12. CRT Is operating properly. 14
Remove Jumper fran RS232C
Plug and reconnect plug to
J414 on rear panel of STD-
7000.

13. Faul t located within CRT Dis-
play Terminal. Refer to CRT
Manufacturer's (ESPRIT)
Ma Intenance Venual for Infor-
mation concerning the CRT
Display Tenmlnal.

14. Connect Oscilloscope Xl 15
Probe to pin 4 of Xl017.

15. Continuously d~press any
nunbered key ( thru 9) on Is 9600 Baud Rate at 16 17
Numeric Keypad and observe RS232C levels Indicated?
9600 Baud Rate at RS232C
levels on Oscilloscope.

16. Connect Oscilloscope Xl Is 9600 Baud Rate at Indl- 18 19
Probe to PIn 3 of Xl008 and cated TTL levels?
depress same numbered key
as In Step 15.

17. Fault located In clrcuJt
between I/O Card Connector
J404 and STD-7000 Rear Panel
Connector J414. Us Ing nonmal
troubleshooting procedures,
locate and repal r short/break
In circuit as necessary.

18. Replace Xl008.

19. Replace Xl017.

2-2-4
Page 19
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_-- MAINTENANCE MANUAL7rA STD-7000

No IFR Bus Communication With Discrete Functions Unit(3 )

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D: Oscilloscope (Dual

Trace)

Extender PC Board (100
Pin)

I

I
STEP DIRECTIONS DECISION YES NO

1• Remove external AC power from 2STD-7000 Power Supply by
depressing AC Power Switch
(5) to OFF.

2. Disconnect STD-7000 to OF Do all cable end plug pins 3 4Interface Cable and visually check satisfactorily?
Inspect each end plug for
cracked, bent, broken and/or
missing pins.

NOTE: The OF plug and STD-
7000 plug should
resemble 2-2-4, Figure
51.

I I'I..,....' ......, • ..,.

S ;i: ~; ...-:':::. ~ u ii~~: ,
.4 ~ ...., -:: ':'_

0 ~w~ tit•
J ~: ". i:~ =t 5110

c.. ~: 0*.. 5

2 ~t 1;' "0 ... ~:~~~~:I

I i~~ ~: -(....~ ~::. IlOO 1~ •

OF PLUG (paOl)

'1£3',-.~~~~ ~~~~~,·- ~ ~; .
• !l~: - 0 _..
• I:::~: - :;; •
, ~~:~ i~J

I~~ ~ ~I

I n ·t:;'tis·i:~"~:- - I

STD-7000 Plug (P201>

STD-7000 to OF Cable Ends
Figure 51

2-2-4
Page 20

April 1/87

I

I

I

I

I

I

l1li
I

I

I

I

I

I

I

•
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



----~~~~~~~-~~~~~~~-~~~~~~~-~~~~~~~~~~~~~~~~-~~~------- --

Remove I/O Card (blue) and
Install on lO~pln Extender
PC Board. Reinstall assembly
In I/O Card slot.

I

;
I

STEP DIRECTIONS

MAINTENANCE MANUAL
STD-7000

DECISION YES

5

NO

I

I

I

4.

5.

6.

Replace damaged or missing pins.

Position IEEE-488 Address
Sw Itch segments 7 and 8 to
OFF.

Reapply external AC power to
Power Supply by depressing
AC Power Switch (5) to ON.

6

7

I

I

7. Insert mini-cassette person­
ality tape In Tape Transport
and momentarily depress RESET
Switch (3).

Is STD-7oo0 Diagnostic
Menu shown on CRT Screen?

8 9

Old tape successfully
load Into RAM?

Is anything Indicated on
CRT Display Screen?

I.­
I

8.

9.

Using Numeric Keypad, select
and enter 5 (5 = EXECUTE
TAPE).

NOTE: Appearance of
System Master
Menu Ind Icates
successful loading
of tape.

10

12

11

13

I

I

I

I

I

I

10.

11.

12.

13.

14.

Connect Oscilloscope Xl
Probe at base of Ql00l.

Go to appropriate trouble­
shooting flowchart ref Iect­
Ing symptoms shown on CRT
Screen.

Recheck IEEE-488 Address
Sw Itch segments 7 and 8 for
proper positioning (segments
7 and 8 should be OFF).

Go to 2-2-40(1).

Replace Ql00l after checking
associated circuitry and
determ InIng no shorts are
present.

Is a log Ic "HIGH" Indi­
cated?

14 15

I
2-2-4
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MAINTENANCE MANUAL
STD-7000

STEP 01 RECTIONS DECISION YES NO

15. Replace the tol lowing IC's:

X1002 - Type 7475

X1003 - Type 74lS04

X1001 - Type 74lS138

NOTE: Alphabetical listing
corresponds to place-
ment priority.

2-2-4
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I

I, E. VHS

(1 )

~-- MAINTENANCE
~rA 5TD-7000

Output Card Failures

No VHS Output Data

MANUAL

I
SPECIAL ACCESSORY

TEST EQUIPMENT REQ'D: Oscilloscope (Dual
Trace)

I

I

I

I

I

I

IJI
I

I

I

I

I

I

I

I

Extender PC Board (100
Pin)

STEP DIRECTIONS DECISION YES NO

1• Remove Top Dust Cover (2) 2
(2-2-5, Figure 69) per
Instructions In 2-2-5.

2. Remove VHS Output PC Board 3
and Instal Ion 10o-pln
extender board. Install
extender In the VHS output
Card position (J405) within
card cage.

3. Insure STD-7000 and CRT are 4
properly Interfaced In
accordance with 1-2-1.

4. Apply external AC power and 5
power-up STD-7000 and CRT
In accordance with 1-2-3.

5. Position IEEE-488 Address 6
Switch Segments 7 and 8 to
ON.

6. Momentarily depress RESET 7
Switch (3) to cause auto-
matic start-up routine
sequence of rewinding cas-
sette tape, loading Infor-
mation Into RAM and pro-
ducing Master Menu format
on CRT •

7. Select Menu Item #2 <Data 8
Bus Output Menu).

8. Change Data Field 2 SEND 9
to Indicate (1,2,3).

2-2-4
Page 23
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.- MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISION YES NO

9. Change Data FIeld 3. RATE 10
to (2~fl).

10. Comply wIth Data Bus Per- Do other buses have data 11 12
formance EvaluatIon In output?
2-2-2 and verify data out-
put on other two buses.

11 • Depending on faulty bus, Is any data IndIcated? 13 14
connect Oscilloscope Probe
to pins 1 and 14, In turn, of
approprIate relay (K701, K702
or K703), and check for
indication of data.

12. Connect Oscilloscope Probe Is a pulse, with proper 15 16
to pIn 11 of X708 and timing, present?
observe positIve going pulse
every 5 mS as shown In
2-2-4, Figure 52.

I

I

t&
I

I

I

I

I

I

I

13.

14.

PosItIve GoIng Pulse
Figure 52

UsIng VHS Output CircuIt
Schematic In (2-2-7,
FIgure 89) troubleshoot
appropriate pins of X729
pins associated with the
faulty Bus Relay K701, K702
or K703.

Depending on faulty bus,
check voltage level on pin
2 of X720, X721 or X730
(refer to 2-2-7, Figure 89).

Old X729 pins check OK?

Is logic true or pos­
Itt ve?

17

19

18

20

til
I

I

I

I

I

I

I

2-2-4
Page 24

April 1/87 I
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISION YES NO

15. Connect Oscilloscope Probe Is waveform correct? 21 22
to pin 2 of X717 and observe
trace shown In 2-2-4, Figure
53.

II
It ...... -10- ~,--

I I

I

i

Trace at Pin 2 of X717
Figure 53

16. Connect Oscilloscope Probe Is a 50 kHz Squarewave 23 24
to pin 23 of X706. observed?

17. Replace affected relay.

18. Replace X729.

19. Depending on faulty bus, Is data signal present? 25 26
check for a data signal at
pin 5 of X730, X720 or X721.

20. Fault located within X723,
X729 or the appropriate I.C.
associated with the affected
bus (X730, X721 or X720).

21. Connect Oscilloscope Probe Is a 2 MHz Clock signal 27 24
to pin 11 or 3 of X711. present?

22. Is waveform logic low? 28 39

23. Disconnect external AC 30
power from STD-7000 and
CRT.

24. Evidence Indicates a stort
on another PC board within
the VHS Bus circuitry.

2-2-4
Page 25
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------------------------------------------------~------------

.~ MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISI~ YES NO

NOTE: To determine which
card Is causing the
short, remove al I cards
(one at a time) except
Logic Input PC Board
(red) and VHS Output
PC Board (violet). Turn
AC power on after each
removal and look at clock
signal on VHS Output Card
at pin 3 of X711.

25. FauIt located between output
of Driver X730, X720 or X721
(depending on faulty bus) and
associated relay (K701, K702
or K703). Repair and or
replace components as neces-
sary.

26. Replace either X720, X721 or
X730 (depend Ing on wh lch bus -
Is faulty).

27. Troubleshoot and replace
affected IC associated with
faulty bus (X709, X711 or
X71 0) •

28. Connect Oscilloscope Probe Is signal present? 31 32
to pin 11 of X718 endTook
for signal shown In 2-2-4,
Figure 54«

Trace at Pin 11 of X718
Figure 54

I

I

I

I

I

I

I

I

til
I

I

I

I

I
29. Troubleshoot and replace

X717, X710C and/or X708B
as required.

2-2-4
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I

I

I

I

I

I

I

I

•
I

I

I

I

I

I

I

I

MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISION YES NO

30. Using Ohmmeter, check con- Oid circuits check OK? 33 34
tlnultyof the following
circuits, in order listed:

X705

X706

X708

31. Repl ace X718.

32. Connect Oscilloscope Probe Is Indicated signal con- 35 36
to pin 11 of X713. t Inuousl y low?

33. Replace X727.

34. Repair circuit or replace
faulty I.C.

.35. Troubleshoot circuitry asso-
ciated with X708A and. B,
X718A, X719, X709B, X710C and
X717E. Repair or replace
components as requl red •

36. Connect Oscilloscope Probe Is a 2 MHz c Ioc k signal 37 24
to pin 14 of X713. present?

37. Troubleshoot circuits asso-
ciated with X712, X713, X714,
X718 and X706. Repair and/or
replace components as
required.

2-2-4
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I

Oscilloscope (Dual
Trace)

MAINTENANCE MANUAL
STD-7000

Improper Number of VHS Bits

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D:

(2 )

Extender PC Board (100
Pin) I

STEP DIRECTIONS DECISION YES NO

1• Remove Top Dust Cover (2-2-4, 2
Figure 69) (2) per Instruc-
tions In 2-2-5.

2. Remove VHS Output PC Board 3
and Install on 10o-pln
extender board. Install
extender In the VHS Output
Card position (J405) wIthin
card cage.

3. Insure STD-7000 and CRT are 4
properly Interfaced In
accordance with 1-2-1.

4. Apply external AC power and 5
power-up STD-7000 and CRT
In accordance with 1-2-3.

5. Position IEEE-488 Address 6
Switch Segments 7 and 8 to
ON.

6. MomentarIly depress RESET 7
Switch (3) to cause auto-
matIc start-up routine
sequence of rewinding cas-
sette tape, loading Infor-
mation Into RAM and pro-
ducIng Master Menu format
on CRT.

7. Select Menu Item #2 COata .8
Bus Output Menu).

8. Change Data Field 2. SEND 9
to Indicate (1,2,3).

9. Change Data Field 3 RATE to 10
(2f1fJ).

10. Using normal troubleshooting
techniques, check operation
of X724, X712, X713 or X714.
Replace faulty component.

I

I

I

I

I

I-.
I

I

I

I

I

I

I

2-2-4
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I

I

(3 )

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D: Oscilloscope (Dual

Trace)

Extender PC Board (100
PIn)

I

I

I

I

I

I.-
I

I

I

I

I

I

I

'-I
I

STEP DIRECTIONS DECISION YES NO

1• Remove Top Dust Cover (2) 2
(2-2-4, Figure 69) per
Instructions In 2-2-5.

2. Remove VHS Output PC Board 3
and Install on 10o-pln
extender board. Install
extender In the VHS Output
Card posItIon (J405) within
card cage.

3. Insure STD-7000 and CRT are 4
properly Interfaced In
accordance with 1-2-3.

4. Apply external AC power and 5
power-up STD-7000 and CRT
In accordance wIth 1-2-3•

5. Position IEEE-488 Address 6
Switch Segments 7 and 8 to
ON.

6. Momentarily depress RESET 7
Switch (3) to cause auto-
matic start-up routIne
sequence of rewinding cas-
sette tape, loadIng Infor-
mation Into RAM and pro-
ducing Master Menu format
on CRT.

7. Select Menu Item 12 <Data 8
Bus Output Menu).

8. Change Data Field 2. SEND 9
to IndIcate (1,2,3).

9. Change Data Field 3 RATE to 10
(2m,,) •

10. Troubleshoot cIrcuitry asso-
ciated with X708A, X710C,
X717E, X718A, X719 and X709B.
Repair and/or replace faulty
circuit and/or component.

2-2-4
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op!R~ MAINTENANCEITA STD-7000
INO

Improper VHS Data(4 )

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D: Oscilloscope (Dual

Trace)

MANUAL I

Extender PC Board (100
Pin)

STEP DIRECTIONS DECISION YES NO

1• Remove Top Dust Cover (2) 2
(2-2-5, Figure 69) per
instructions In 2-2-5.

2. Remove VHS Output PC Board 3
and install on 100-pin
extender board. Install
extender In the VHS Output
Card position (J405) within
card cage. Replace X715 and
X716.

3. Insure STO-7000 and CRT are 4
properly Interfaced In
accordance with 1-2-1.

4. Apply external AC power and 5
power-up STD-7000 and CRT
In accordance with 1-2-3.

5. Position IEEE-488 Address 6
Switch Segments 7 and 8 to
ON.

6. Momentarily depress RESET 7
Switch (3) to cause automatic
start-up routine sequence of
rewinding cassette tape,
loading Information Into RAM
and producing Master Menu
format on CRT.

7. Select Menu Item 12 (Data 8
Bus Output Menu).

8. Change Data Field 2. SEND 9
to Indicate (1,2,3).

9. Change Data Field 3 RATE to 10
(20'" •

10. Has proper data been 11 12
restored?

2-2-4
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I,
I

I

I

I

I

I

I

lit
I

I

I

I

I

I

I

I

MA I NTENAN CE MANU·AL
STD-7000

STEP DIRECTIONS DECISION YES NO

11 • Malfunction cleared.

12. Fault Is located In any I.C.
or associated circuit shown
on page 1 of 1 of the VHS
Output PC Board Circuit
Schematic (2-2-7, Figure 89)
all troubleshooting tech-
niques are eXhausted, recom-
mend return VHS Output PC
Board to IFR Factory Customer
ServIce for repaIr or
replacement.
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.- MAINTENANCE MANUAL
STD-7000

I

I

·11

THIS PAGE INTENTIONALLY LEFT BLANK.

I

I

I

I

I

I

I

til
I

I

I

I

I

I

I
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I

I, F.

MAINTENANCE MANUAL
STD-7000

429 Bus Output Card Failure

(1) No 429 Bus Output Data

I

I

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D: Digital Voltmeter

Oscilloscope (Dual
Trace)

Extender PC Board (100
Pin)

I

I

I

I

I

.­
I

I

I

•
I

I

I

I,
I

STEP DIRECTIONS DECISION YES NO

1• Does the other 429 Bus on 2 41
PC board Indicate a data
output when requested?

2. Place affected 429 Bus PC 3
Board on a 100 pin extender
and reinstall In assigned
slot on Motherboard.

CAUTION: REMOVE EXTERNAL AC
POWER BEFORE REMOVING
OR REPLACING ANY CARD
WITHIN CARD CAGE.

3• Connect Oscilloscope Probe Is data transmission Indl- 4 5
to pins 1 and 14 of malfunc- cated?
tlonlng Isolation relay (K901
or K902).

4. Connect Digital Voltmeter Is voltage 0 ttO.6) Volt? 6 7
to pin 6 of affected
Isolation Relay.

5. Connect Oscilloscope Probe Is data transmission Indl- 8 9
to pins 3 and 11 of X907. cated?

6. Repair short In Isolation
Relay or remove and replace
defective Isolation Relay.

7. Connect Digital Voltmeter Is voltage Indication 10 11
probe to pin 8 of X926. o e: 0.6) Vol ts?

8. Fault located within Level
Converter. Troubleshoot and
repair as necessary.

2-2-4
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STEP DIRECTIONS

MAINTENANCE MANUAL
STD-7000

DECISION YES NO

I

I

~
9.

10.

11 •

12.

13.

14.

15.

Connect Oscilloscope Xl
Probe to pins 2 and/or 12 of
X907.

Fault located within cir­
cuitry between pin 6 of K901
and pin 8 of X926. Repair as
necessary.

Connect Digital Voltmeter
probe to pin 9 of X926.

Replace X907.

Connect Oscilloscope Probe
to pin 6 of X923 and check
for waveform with repetition
rate every 5 mS.

Remove and Replace X926.

Connect Digital Voltmeter
to pin 9 of X921.

Are 32 clock pulses
observed as shown In
2-2-4, Figure 55.

Clock Pulse
FIgure 55

Is voltage Indlcated1

Does waveform Indicate cor­
rectly as shown In 2-2-4,
Figure 56.

,- 0" _I

r
I

Repetition Rate
Figure 56

Is voltage Indlcated1

12

14

16

18

13

15

17

19

I

I

I

I

I

I

I

til
I

I

I

I

I

I

I
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I

I,
I

I

I

•
I

I

I.­
I

I

•
•
I

I

I

I

MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISION YES NO

16. Connect Oscilloscope Probe Is low speed clock signal 20 21
to pin 7 of X912. Indicated?

17. Replace X901 and X902. 22

18. Fault located within cir-
cuitry between pin 9 of
X926 and pin 9 of X921.
Repair If necessary.

19. Replace X921.

20. Connect Oscilloscope Probe Is correct Baud Rate 23 24
to pin 11 of X922. Indicated?

21. Connect Oscilloscope Probe Is a logic low Indi- 25 26
to pin 14 of X912. cated?

22. Connect Oscilloscope Probe Is waveform shown In 27 28
to pin 6 of X923. 2-2-4,· Figure 49

Indicated?

23. Connect Oscilloscope Probe Is correct frequency Indl- 29 30
to pin 12 of X907. cated?

24. Connect Oscilloscope Probe Is the clock pulse pre- 31 32
to pin 10 of X917. sent?

25. Connect Oscilloscope Probe Is a logic low Indl- 33 26
to pin 2 of X912. cated?

26. Replace X905.

27. Malfunction cleared.

28. Use 429 Output Circuit Sche- Were any faults Indicated? 34 27
matlc (2-2-7, Figure 90) to
troubleshoot the cIrcuItry
associated with and IncludIng
I.C.'s Indicated below:

X917
X918
X923
X922

29. Connect Oscilloscope Probe Is correct frequency Indl- 35 36
to pin 2 of X907. cated?

30. Fault located In circuit
between pin 12 of X907 and
pin 11 of X922. Repair as
necessary.
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MAINTENANCE MANUAL
STD-7000

STEP 01 RECTIONS DECISION YES NO

31. Fault located In circuit
between pi n 11 of X922 and
pi n 10 of X917. Repair as
required.

32. Connect Oscilloscope Probe Is low speed clock pulse 37 38
to pin 11 of X917. present?

33. Suspect fault within X912.

NOTE: Before removIng and
replacing I.C., check
for shorts In cir-
cuitry between pin 7
of X912 and associated
components. Repair or
replace as necessary.

34. Repair faulty circuit or
replace faulty I.C. as
required.

35. Replace X907.

36. Fault In circuit between pin
2 of X907 and pin 11 of X922.
Repair as necessary.

37. Connect Oscilloscope Probe Is low speed clock pulse 39 40
to pin 13 of X922. present?

38. Replace X917.

39. Replace X922.

40. Fault located within cir-
cuitry between pin 10 of X917
and pin 13 of X922.

41. Using 429 Bus Output Circuit Is I.C. operation satls- 42 43
SchematIc (2-2-7, FIgure 90) factory?
verify operatIon of X921 and
X926.

42. Using 429 Bus Output CircuIt Old I.C.·s and/or circuitry 44 45
SchematIc (2-2-7, FIgure 90) check OK?
verify operatIon of X934,
X936, X937, Q909 and Q910
and assocIated cIrcuItry.

43. Replace faulty I.C.

2-2-4
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STEP DIRECTIONS DECISION YES NO

44. Using 429 Bus Output Circuit
Schematic (2-2-7, Figure 90)
verify circuit operation In-
volving X924, X929, X931 and
X932.

45. RepaIr circuItry and/or
replace affected I.e.

I

I

I

I

I

I

I

I

­
I

I

••
I

I

I

I

.- MAINTENANCE MANUAL
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~~ MAINTENANCE MANUALIT4 STD-7000

Incorrect 429 Bus Output Data( 2 )

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D: Oscilloscope (Dual

Trace)

I

Extender PC Board (100
Pin)

STEP DIRECTIONS DECISION YES NO

1• Does the other 429 Bus on 2 3
PC boa-d have valid data
output?

2. Connect Oscilloscope Probe Old any address line Indl- 4 5
to each address line of cate Improperly?
X906, In turn (A0 thru A9)
and check for toggling and
logic Indication.

NOTE: AS thru A5 should be
toggling. A6 thru A9
should be low.

3. Proceed to Step 42 of
2-2-4F(1 i.

4. Using normal troubleshoot- Old circuitry and/or asso- 6 7
Ing procedures and the 429 clated IC check satlsfac-
Bus Output Circuit Schematic tori Iy?
(2-2-7, Figure 90) check
circuitry between the
foil owln9 IC's.

X905 X910
X911 X917
X912 X918

5. Replace X906, X907 and X917.

!:!Qlli.. If malfunction not
cleared at this point,
remove and replace
affected 429 Bus Out-
put PC Board.

6. Malfunction cleared.

7. Repair affected circuit and/
or replace faulty IC as
required.

2-2-4
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I

G.

~~ MAINTENANCEnil. STD-7000
Logic Input Card Failures

(1) Clock Malfunctions

MANUAL

I
SPECIAL ACCESSORY

TEST EQUIPMENT REQ'D: Oscilloscope (Dual
Trace)

I

I

I

I

••.-
I

I

I

•
I

I

I

'-I
I

Extender PC Board (100
Pin)

STEP 01 RECTI ONS DECISION YES NO

1. Remove STD-7000 Top Dust 2
Cover as per instructions in
2-2-5.

1--.

2. Remove LOGIC INPUT Card (red) 3
from Card Cage and place on
10o-pin extender PC board.
Install assembly In LOGIC
INPUT Slot (J409) within Card
Cage to allow access to logic
Input card components.

3. Interface STD-7000 with CRT 4
Display Tennlnal In accord-
ance with 1-2-1 •

4. Position IEEE-488 Address 5
Sw Itch Segments 7 and 8 to
OFF.

5. Apply external AC power to 6
STD-7000 and CRT Display Ter-
minal. Depress AC Power
Switch (5) to power-up STD-
7000 and CRT (If connected to
J202).

6. Install minl-cassett per- Is STD-7000 Diagnostic 7 8
sonal Ity tape In tape trans- Menu shown on CRT Screen?
port and momentarily depress
RESET Switch (3).

7. Using Numeric Keypad, enter Did tape successfully load? 9 10
5 (5 = EXECUTE TAPE).

NOTE: The appearance of
System Master Menu
on CRT Screen Indi-
cates successful
tape loading.

8. Recheck position of IEEE- 9
488' Address Switch Segments
7 and 8. Both shoul d be
OFF.

2-2-4
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MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISION YES NO

NOTE: If both segments are
properly posItIoned,
refer to 2-2-40(1).

9. Which clock Is Inoperative?

2 MHz 11

1 MHz 12

100 kHz 12

50 kHz 13

Low Speed VHS 14

10. Go to epproprlate trouble-
shootIng flowchart for Indi-
cated problem.

11 • Connect OscIlloscope Xl Is a 10 MHz signal Indl- 15 16
Probe to pin 12 of X612. cated?

12. Replace X612.

13. Replace X624.

14. Connect OscIlloscope Xl Is a Low Speed Clock signal 17 30
Probe to pIn 4 of X624. Indication present?

15. Connect Oscilloscope Xl Is 2 MHz Clock slgnel Indl- 18 19
Probe to pin 10 of X612. cated?

16. Connect OscIlloscope Xl Is a 10 MHz sl gnalind 1- 20 21
Probe to pIn 6 of X61'. cated?

17. Connect Oscilloscope Xl Is Low Speed SIgnal pre- 22 23
Probe to pIn 14 of X623. sent?

18. Connect Oscilloscope Xl Is 2 MHz Clock Indicated? 24 25
Probe to LOGIC INPUT Cerd
Edge Connector pIn 53.

20. Replace X612.

21. EvIdence Indicates e short
or break In pathwork cir-
cuitry between pIn 6 of
X611 and pin 12 of X612.
Repair as necessary.

2-2-4
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MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DEC ISION YES NO

22. Connect Oscilloscope Xl Is 10 MHz signal present? 26 27
Probe to pin 5 of X6".

23. Connect Oscilloscope Xl Is signal present? 13 28
Probe to pin 7 of X623.

24. No defect noted.

25. Ev Idence Indicates a short
or break In pathwork c ir-
cUi1ry between pin 10 of
X612 and LOGIC I~UT Card
Edge Connector. Repair as
necessary.

26. Replace X6".

27. Using Oscilloscope, check Is Y601 producing 10 MHz? 26 29
output of Y601.

28. Replace X623.

29. Replace Y601 •

30. Connect Oscilloscope Xl Does waveform resemble 13 31
Probe to pin 12 of X624. 2-2-4, Figure 57.
Set Oscilloscope controls
to 2V/200nS/DIV and observe
trace indication in 2-2-4,
Figure 57.

II I~$

100 f~! I{II W~~m,I. {Ii' ,IHli .

LS Clock Pulse
Figure 57
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MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISION YES NO

31. Check tt-e fol low Ing pi ns of Are all Logic Levels cor- 32 33
X625 for proper Logic Level rect?
Indication?

Pin Logic Level

2 L
3 L

14 L
15 H

32. Replace X625.

33. Check the following pins of Are all Logic Levels cor- 34 35
X640 for proper Logic Level rect?
IndIcatlon:

Pin Log Ic Level

2 H
3 L

14 L
15 H

34. Replace X640.

35. Fault exists upstream of
X639. Us Ing nonnal troubl e-
shooting techniques, attempt
to Isolate and repair.

2 -2-4
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Oscilloscope (Dual
Trace)

MAINTENANCE MANUAL
STD-7000

Wrong Low Speed Clock Frequency

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D:

( 2 )

I

I,
I Extender PC Board (100

Pin)

I

'.
I

I.­
I

STEP DIRECTIONS DECISION YES NO

1. Remove STD-7000 Top Dus t 2
Cover as per instructions In
2-2-5.

2. Remove lOGIC INPUT Card (red) 3
fram Card Cage and place on
too-p ln extender PC board.
Install assembly In lOGIC
INPUT Slot (J409) within Card
Cage to al low access to lOGIC
INPUT Card components.

3. Apply External AC power to 4
STD-7000 and depress AC
Power Switch (5) to ON.

4. Connect Oscilloscope Xl Does Indicated waveform 5 6
Probe to pin 6 of X625. resemble 2-2-4, Figure

57?

5. Replace X624.

6. Go to 2-2-4G(1) and enter
at Step 31.

••
I

••
2-2-4
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~R·~ MAINTENANCE MANUALIrA 5TO-7000
1010

Improper Logic Data or Logic Completely( 3 )

SPEC IAL ACCESSORY
TEST EQUIPMENT REQ'D: Oscilloscope (Dual

Trace)

Extender PC Board (100
Pin)

Inoperative

I

I,
I

STEP DIRECTIONS DECISION YES NO

1. Insure external AC power has 2
been removed from STD-7000.

2. Remove Top Dust Cover from 3
STD-7000 In accordance with
Instructions In 2-2-5.

3. Remove LOGIC INPUT Card Is logic completely Inoper- 4 12
(red). atlve?

4. Remove either of three 429
Output Cards (brown). 5

5. Remove X613, X626 and X627 6
from LOGIC INPUT Card and
replace each with techni-
cian's choice of X901, X902,
X903 and X904 of selected
429 Output Card.

6. Reinstall LOGIC INPUT Card 7
In assigned slot In Card
Cage.

7. Install X613, X626 and X627 8
In open positions of selected
429 OUTPUT Card and reinstall
429 OUTPUT Card In assigned
slot within Card Cage.

NOTE: Insure no slots remain
open between analog
Input (green) and CPU
(yellow) cards.

8. Apply external AC power to 9
STD-7000 and depress AC Power
Switch (5) to ON.

9. Is logic stili Inoperat Ive? 10 11

2-2-4
Pa ge 44

April 1/87

I

•
I

I

I

I

till
I

I

I

I
I

•

I
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



-----------~---~------------------------------,--------------~--------------

I

I,
I

I

•
I

•••.­
I

•,

MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISION YES NO

10. Remove external AC power from
STD-7000. Remove LOGIC INPUT
Card (red) and return to IFR
Systems, Inc., Customer Service
for repair and/or replacement.

11 • Remove external AC power from
STD-7000. Remove 429 OUTPUT
Card containing original
X613, X626 and X627. Replace
X613, X626 and X627 PIO's
with serviceable components.

12. Remove RAM Card (orange). 13

13. Remove any two RAM I.C.'s 14
(Xll07 thru Xl122) from RAM
Card.

14. "Remove X633 and X634 from 15
LOGIC INPUT Card and replace
with previously removed RAMs
(2114s) from RAM Card.

15• Install LOGIC INPUT Card In 16
assigned slot within Card
Cage.

16. Apply external AC power to 17
STD-7000 and depress AC
Power Switch (5) to ON.

17. Is Improper Logic Data 10 18
stili Indicated?

18. Original X633 and X634 RAMs
are faulty. Replace with
serviceable components.

2-2-4
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MAINTENANCE MANUAL
STD-7000

I

I
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I

I, H.

.- MAINTENANCEHA STD-7000
Analog Input Card Failures

(1) No Receipt of 429 Bus Data

I

I
STEP

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D:

DIRECTIONS

.Osc i IIoscope (Dua I
Trace)

Extender PC Board (100
Pin)

DECISION YES NO

•
1.

2.

Verify external AC power is
removed fram STD-7000.

Remove ANALOG INPUT Card
(green) from Card Cage and
install on 10o-pin extender
PC Board. Install assembly
in ANALOG INPUT Card slot
within Card Cage.

2

3

Apply external AC power to
STD-7000.

Verify STD-7000 and CRT Dis­
play Terminal are correctly
Interfaced In accordance with
1-2-1. Position IEEE-488
Address Switch Segments 7
and 8 to OFF.•-­

I

I

I

3.

4.

5.

6.

Place mini-cassette person­
al ity tape (version 2.4 or
later) In Tape Transport.

Momentarily depress STD-7000
RESET Switch (3).

Is STD-7000 Diagnostic Menu
Indicated on CRT Screen?

4

5

6

7 3

Did tape successfully load?

I

I

I

•

7.

8.

9.

Using Numeric Keypad, enter
5 (5 = EXECUTE TAPE) and
listen for audible indica­
tion of tape rewinding, fol­
lowed by·a tape loading
sequence.

Using Numeric Keypad, enter
1 (CONTROL BUS OUTPUT PAGE).

Go to troubleshooting flow­
chart(s) pertaining to Indi­
cated problem (CS or MEM).

NOTE: System Master Menu
will automatically
appear upon success­
fulcompletlon of
tape loading.

8

10

9

I
2-2-4
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MAINTENANCE MANUAL
STD-lOOO

STEP DIRECTIONS DECISION YES NO

10. Chenge Data FIeld 2 CONDI- 11
TION to SEND) on ell four
pages (~ thru 3) of Data
FIeld 1.

11 • Change Data Field 3 RATE to 12
(~87) on all four peges (~

thru 3) of Data Field 1.

12. WhIle depressIng blank Is data beIng receIved? 13 14
(SHIFT) key of numerIc Key-
pad, depress 4 key to
IndIcate CONTRa. BUS INPUT
PAGE on CRT screen. Check
each PAGE (Data FIeld 1)
fa- data recel pt).

13. WhIle depressIng blank 15
(SHIFT) key, depress 3
key to lndlcete ATTITUDE
BUS OUTPUT PAGE.

14. Go to approprIate 429 OUTPUT
Card TroubleshootIng Flow-
chart.

15. Chenge Date FIeld 2 COND to 16
(SEND) on both buses (~

and 1) of Data Field 1.

16. Chenge Date Field 3 RATE to 17
(2~~) on both buses (~

end 1) of Date FIeld 1.

17. UsIng OscIlloscope (wIth Xl Is ca-rect data avaIlable
Probe), check the ANALOG IN- at card edge?
PUT Card edge connector pIns
fa- assocIated 429 Bus data
IndIcatIons.

ANALOG
CONTRa.. X507 INPUT CARD

BUS PIN EDGE PIN

eA 19 79
'B 11 80
1A 20 81
lB 10 82
2A 21 83
2B 9 84
3A 22 85
3B 8 86

ANALOG
ATTITUDE X507 INPUT CARD

BUS PIN EDGE PIN

4A (eA) 23 87
4B (~B) 7 88
5A (lA) 24 89
5B (1B) 6 90

2-2-4
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STEP DIRECTIONS DECISION YES NO

18. Using Oscilloscope (with Xl Is correct data present? 20 21
Probe), check the X507 pIns
In step 17 for assocIated
429 Bus Data IndicatIons.

19. Go to approprIate 429 OUTPUT
Card Failures Troubleshoot-
Ing Flowchcrt.

20. Is problem or malfunction 22 23
common to all 429 buses?

21 • Evidence Indicates break or
short In pathwork circuitry
between X507 and card edge
connector pins. Locate and
repair as necessary.

22. Check affected pin of X507 Is signal correct? 24 25
(either pin 15, 16 or 17)
for correct BInary signal.

23. Connect Oscilloscope Xl Is data signal present? 26 27
Probe to pin 28 of X507.

24. Replace X507.

25. Using OscIlloscope, check the Is data Indicated on each 28 29
followIng card edge pins for card edge pin?
Indication of data:

CARD EDGE DATA
PIN BUS

7 03
8 07
9 02

10 06
11 01
12 05
13 Of)
14 04

26. Connect Oscilloscope Xl Is data signal present? 30 24
Probe to pin 2 of X507.

27. Connect OscIlloscope Xl Is data signal present? 24 22
Probe to pin 2 of X507.

28. Connect Oscilloscope Xl Is a logic HIGH Indl- 31 32
Probe to pin 11 of X505. cated?

29. Problem or malfunction
located elsewhere In STO-7000
System. Re-evaluate problem
or malfunction. Choose
Troubleshooting Flowchart
best suited for malfunction.

30. Connect Oscilloscope Xl Is logic LOW Indicated? 33 31
Probe to pin 1 of X506.
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STEP DIRECTIONS

MAINTENANCE MANUAL
STD-7000

DECISION YES NO

I

I,
31. Replace X505.

32.

33.

Replace X504.

Connect Oscillosocpe Xl
Probe to pin 15 of X506.

Is logic LOW Indicated? 34 31

I
I

Select tlmebase X10.

Connect Dual Trace Oscillo­
scope Channel B (Xl) Probe
to pin 4 (data) of X506.

Connect Dual Trace Oscillo­
scope Channel A (Xl) Probe
to pin 7 (clock) of X506.

X506 Dual Trace
Figure 58

I

I

I

I

•

I

•
I37

37

35

36

38

1111111
uuu

I 1111111 I I
I IIIIII1 I I

III
III

1 lilT IT
I I 1111

1
11 2~ 1-11 1

'''$ ==
I-- ~-

~ :-0 .....

II
==

I--~ --

1--1-- --

Does waveform resemble
waveform In 2-2-4,
Figure 59?

Does Indicated waveform
resemble waveform In
2-2-4, Figure 58?

Set Osc I IIoscope
controls to lmS/
2V/DIV.

NOTE:

34.

35.

36.

Tlmebase X10
Figure 59

37. Is only clock signal Incor­
rect?

39 40

fI
I
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DECISION

MAINTENANCE MANUAL
STD-7000

I

I,
j

I
I,

.­
I

•
I

­•
I

•
I

•

STEP

38.

39.

40.

41.

42.

43.

44.

45.

DIRECTIONS

Connect Oscilloscope Channel
a Probe to pin 12 caWS) of
X506.

Troubleshoot, locate and
repair shorted circuitry
associated with X510 and/or
replace X510 If necessary.

Replace X506.

No defect noted.

Us Ing normal troubleshooting
techniques, troubleshoot X502
thru X508 and associated cir­
cuitry. Replace I.C.s or
repair circuit as necessary.

Connect Oscilloscope Channel
a Probe to pin 9 of X506.

Is aws present before clock
transition as shown In
2-2-4, Figure 60?

ev 00

ev

aws and Clock Signal
Figure 60

Is Data Signal present?

Is Data Signal correct?

Is EWS present after clock
transition as shown In
2-2-4, Figure 61.

ev J 00

n

ev

EWS and Clock Signal
Figure 61

YES

45

41

43

47

NO

46

42

44

46
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MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISION YES NO

46. Using nonmal troubleshooting
techniques, troubleshoot X511
and X512 and circuitry asso-
ciated with each. Replace
I.C.(s) or repair circuit as
necessary.

47. Fault located on LOGIC INPUT
Card. Go to 2-2-4G and choose
appropriate Troubleshooting
Flowchart.
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~~ MAINTENANCE MANUAL
~rA. STD-7000

No Receipt of 453 (VHS) Data

I

I, (2 )

SPECIAL ACCESSORY
TEST EQUIPMENT REQID: Oscilloscope (Dual

Trace)

Extender PC Board (100
Pin)

I

,
•
j

t
..
I
I,

•
•
I

•

STEP DIRECTIONS DECISION YES NO

1. Insure external AC power Is 2
removed from STD-7000.

2. Remove ANALOG INPUT card 3
(green) and Install on 100-
pin extender PC board.
Install assembly In the
ANALOG INPUT Card slot within
Card Cage.

3. Position IEEE-488 Address 4
Switch Segments 7 and 8 to
OFF.

4. Insure STD-7000 and CRT Dls- 5
play Tenmlnal are correctly
Interfaced In accordance with
1-2-1 •

5. Apply external DC power to 6
STD-7000.

6. Depress AC Power Switch (5) 7
to ON and momentarily depress
RESET Sw Itch (3).

7. Install mini-cassette per- 8
sonallty tape (2.4 version
or later) In Tape Transport
and close Transport door.

8. Using Numeric Keypad, enter Old tape successfully 9 15
5 (5 = EXECUTE TAPE) •. load?

NOTE: The appearance of
System Master Menu
on CRT Screen Indi-
cates successful
tape loading.

9. Enter 2 to produce DATA 10
BUS OUTPUT PAGE.
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MAINTE~ANCE MANUAL
5TD-7000

STEP DIRECTIONS DECISION YES NO

10. Change Data Field 2 SEND to 11
(1,2,3).

11. Change Data Field 3 RATE to 12
(2(1(1).

12. Using Oscilloscope Xl Probe, Is the correct VHS (453) 13 14
check the ANALOG It-PUT Card Data aval IebIe?
Edge pins for corresponding
453 (VHS) data.

CARD EDGE DATA BUS
PIN CHANNEL
73 lA
74 lB
75 2A
76 2B
77 3A
78 3B

13. Is problem common to all 16 17
VHS Buses?

14. Go to 2-2-4E and choose
appropriate Troubleshooting
Flowchart.

15. Go to appropriate trouble-
shooting flowchart for Indi-
cated problem.

16. Connect Dual Trace Oscillo- 18
scope Channel A Xl Probe to
pin 5 (VHS Clock) of X521.

17. Is problem associated with 19
DATA BUS 1 onIy?

18. Connect Oscilloscope Channel Are data and clock traces 21
B Xl Probe to pin 8 (VHS similar to 2-2-4, Figure
DATA) of X523. 621

NOTE: See 2-2-4, Figure
63 for expanded
trace of 2-2-4,
Figure 62.

2-2-4
Pa ge 54

April 1/87

I

I,
I

I

I

•
I
I

..
I

I

•
I'

•
I

•

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



---~-------------------------------------------------~

I

•

I

•
I

I

•
I

•,
•
I

MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECI SION YES NO

111'~ # #p'

F=F=~===
1--1-- ---

( I ( I ( I
J L J L .J L

II I I I

I~~~~-~
If II II II II II If If II If

11''='= F=F=F= /I II /I II II II II /I n II
#v

VHS Data and Clock Traces Expanded VHS Data and Clock
Figure 62 Traces

Figure 63

19. Connect Oscilloscope Xl Is a logic LOW Indicated? 23 24
Probe to pin 6 of Relay
K501.

20. 'Is problem associated with 25 26
DATA BUS 2 onIy?

21. Connect Oscilloscope Channel Is VHS BWS Indicated as 27 28
B Xl Probe to pin 13 of shown In 2-2-4, Figure
X524. 64?

#v I..s

a~e-~e-~~1--1-- 1--1-- I--
I '. .

VHS BWS
Figure 64

22. Is VHS Clock signal Incor- 29 30
rect?

23. Replace Relay K501.

24. Connect Oscilloscope Xl Is a logic HIGH Indl- 31 32
Probe to pin 13 of X515. cated?

25. Connect Oscilloscope Xl Is a logic LOW Indicated? 33 34
Probe to pin 6 of Relay
K502.

2-2-4
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MAINTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISION YES NO

26. Connect Oscilloscope X1 Is a logic LOW Indicated? 35 36
Probe to pln6 of Relay
K503.

27. Connect Oscilloscope Channel Is VHS EWS Indicated as 42 28
B X1 Probe to pin 5 of X525. shown In 2-2-4, Figure

65?

Zy ,...
II

"II II

I~=~-~-
VHS EWS

Figure 65

28. Replace X523 and X524.

29. Replace X521 and X522.

30. Is data signal Indicated? 37 38

31 • Rephsce X515.

32. Replace X505.

33. Replace Relay K502.

4. Connect Oscilloscope X1 Is a logic LOW Indicated? 31 32
Probe to pin 5 of X515.

35. Replace Relay K503.

36. Connect Oscilloscope X1 Is a logic HIGH Indl- 31 32
Probe to pin 9 of X515. cated?

37. Is data correct? 21 39

I
38. Replace X522 and X523.
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I

.- MAINTENANCE MANUAL
~R STD-7000

STEP DIRECTIONS DECISION YES NO

39. Connect Oscilloscope Xl Is waveform as shown In 40 41
Probe to pin 6 of X517. 2-2-4, Figure 661

I

I,
*
•,
I

I

I.­
I

I

•
I

.,-
I

40.

41.

42.

43.

Connect Oscilloscope Xl
Probe to pin 6 of X519.

VHS Waveform
Figure 67

Fault located In the Analog
Filtering Section of the
ANALOG INPUT Card. (Refer
to 2-2-7, Figure 91). .

FauIt located on LOG IC INPUT
Card. Go to 2-2-4G for
appropriate Troubleshooting
Flowchart.

Fault located on Logic Con­
version section of ANALOG
INPUT Card. Troubleshoot
using normal techniques •

VHS Data Trace
FIgure 66

Is waveform as shown In
2-2-4, Figure 671

Expanded VHS Waveform
Figure 68

42 43

2-2-4
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Power Supply Troubleshooting Flowchart

(1) Power Supply

STEP DIRECTIONS DECISION YES NO

1• Carefully disconnect P418 2
from Right Angle Connector
J418 located on Motherboard.

2. Apply external AC power to 3
STO-7000 Rear Panel CORCOM
Receptacl e.

3. Momentarily depress AC Power Old the lIght within the 4 5
Switch (5) to apply external switch Illuminate the AC
AC power to Power Supply Power Switch Button?
Assembly.

4. Is questionable voltage
associ ated wIth:

+5V? 6
-5V? 19

+12V? 21
-12V? 23

All voltages? 12

5. Is cooling fan (8) oper- 7 8
atlng?

NOTE: See 1-2-2B for
fan locatIon.

6. Using Digital Multlmeter Are voltages correct? 10 9
(100~V), measure and
verify +5V±o.2V Is Indi-
cated at pins 1 and 2 of
P418 (Refer to 2-2-7,
Figure 91>.

7. Remove and replace light
bulb(s) (type 328) by
pulling gently on swItch
pushbutton (9) to remove It
from Switch (1) to expose
light bulbs. (Refer to
2-2-5, Figure 72.)

8. Check external AC power 3
source, line cord receptacle
connections and CORCOM fuse.

•
I

I

•
I
I

I

--
-

I
I

•
I

•
I

'It
I

SPECIAL ACCESSORY
TEST EQUIFMENT REQ'D: 1 DIgItal Multlmeter

(100KOIV)

2-2-4
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STEP DIRECTIONS DECiSION YES NO

9. UsI~Dlgltal Multlmeter Are voltages correct? 11 12
(10 V), measure and
verIfy +5V±o.2V Is IndI-
cated at pIns 7 and 10
of P9901 (Refer to 2-2-7,
FIgure 91).

10. Depress AC Power SwItch (5) 13
to remove AC power from
Motherboard.

11 • Fault located withIn Cable
Harness (7007-3781-3XX).
Troubleshoot cable, Repalrl
Replace as requIred.

12. Using DIgital Voltmeter Are voltages equal? 14 11
(100~V), verify voltage
between pins 1 and 2 of
P9901 are equal to the
external ac line voltage
Input.

13. Remove all plug-In PC boards 15
from Card Cage Assembly In
accordance with 2-2-5B(2)(a)jL.

CAUTION: WHEN REMOVING ANDI
OR INSTALLING ANY
PC BOARD WITHI N THE
CARD CAGE, REMOVE
EXTERNAL AC POWER
FROM STO-7000 TO
PRECLUDE PERMANENT
DN-1AGE TO SYSTEM.
TO DO THIS, SIMPLY
DEPRESS AC POWER
SWITCH (5) UNTIL
AC POWER IS OFF.

14. Fault located within Power
Supply Assembly. Using
Power Supply Circuit Sche-
matic (2-2-7, FIgure 93)
troubleshoot power supply
circuit.

15. Depress AC Power Switch (5) 16
to reapply external AC
power to STD-7000.

16. Using Digital Multlmeter Are all voltages correct? 17 18
(100~/V), measure and
verify voltages on the
pins of J401 thru J412
(Refer to 2-2-7, Figure 80.)

.- MAINTENANCE MANUAL
STD-7000
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STEP DIRECTIONS DECISION YES NO

Connector Voltage Toler-
Pin No. ance

1 +5.0 ±0.2V
2 +5.0 ±0.2V
5 -5.0 ±0.2V
6 -5.0 ±0.2V

95 -12.0 ±0.2V
96 -12.0 ±0.2V
99 +12.0 ±0.2V

100 +12.0 ±0.2V

17. Fault located within cir-
cuitry of one or more plug-
In PC boards Initially
removed In Step 13. Re- \

Install each PC board (one
at a time) and determine
which PC board Is causing
fault.

CAUTION: Wl-EN REMOV ING AND/
OR INSTALLING ANY
PC BOARD WITHIN THE
CARD CAGE, REMOVE
EXTERNAL AC POWER
FROM STD-7000 TO
PRECLUDE PERMANENT
DAMAGE TO SYSTEM.
TO DO THIS, SIMPLY
DEPRESS AC POWER
SWITCH (5) UNTIL
AC POWER IS OFF.

NOTE: When faulty PC boerd
has been Identified,
repair or replace
PC board before con-
tinuing wIth PC board
Installation.

1B. Fault located on Motherboard
Assembly circuit•. Use nor-
mal troubleshooting pro-
cedures to Isolate and eval-
uate fault location to
determine whether to repair
or replace Motherboard.

19. UsIng DIgItal Multlmeter Is voltage correct? 10 20
(100~/V), measure and
verify -5V±O.3V Is Indi-
cated at pin 6 of P41B (Refer
to 2-2-7, FIgure 91).

20. UsIng DIgItal Multlmeter Is voltage correct? 11 12
(100~/V), measure and
verIfy -5v.±0.3V Is IndI-
cated at pIn 12 of P9901
(Refer to 2-2-7, FIgure 91).
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STEP DIRECTIONS DECISION YES NO

21. Using Digital Multlmeter Are voltages correct? 10 22
(10oKrcVv>, measure and
verify +12V±o.2V Is Indi-
cated at pins 11 and 12
of P418 (Refer to 2-2-7,
Figure 91>.

22. Using Digital Multlmeter Are voltages correct? 11 12
(100KQVV>, measure and
verify +12V±o.2V Is Indi-
cated at pi ns 6 and 9 of
P9901 (Refer to 2-2-7,
Figure 91>.

23. Using Digital Multlmeter Is voltage correct? 10 24
(100~V>, measure and
verify -12V±o.5V Is Indi-
cated at pin 18 of P418
(Refer to 2-2-7, Figure 90>.

24. Using Digital Multlmeter Is voltage correct? 11 12
(100~V>, measure and
verify -12V±o.5V Is Indi-
cated at pin 11 of P9901
Refer to 2-2-7, Figure 90).
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This section contains mlnlmum instructions required to
either remove an~ replace any internal module or completely
disassemble/reassemble the STD-7000 Bus Controller,' should
it become necessary. Most of the module removal or
disassembly procedures in this section are reflected in
STD-7000 Composite Disassembly (2-2-5, Figure 69), however
when further detail of module disassembly is required, it
is shown on an individual assembly drawing for that par­
ticular module.

Reassembly of modules depend upon the extent of disassembly
and should be performed in reverse sequence of the
disassembly procedure used.

(1) Preliminary Considerations

(a) Tool·s required for disassembly/reassembly:

1 Wrenches

Open End: 1/4" and 5/8 11

2 Other

Soldering Iron

3 Screwdrivers

Phi 1 1 ips and Sp ad 'e (S lot ted )

4 Nut Dri vers

1/4 II and 3 / 1 6 II Nu t Driver

(b) Preliminary Precautions

Comply with the foll.owing CAUTIONS during
Disassembly/Re~ssembly:

CAUTION: TAG EACH WIRE AND CABLE PRIOR TO----- REMOVAL.

CAUTION: INSURE RIBBON CABLES ARE NOT STRETCHED------ OR TWISTED •

.£AUIIONl DO NOT PLACE UNDUE STRAIN ON ANY WIRE
OR CABLE.

2-2-5
Pa ge 1
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STD-7000 Disassembly/Reassembly

(1) Case Disassembly (Refer to 2-2-5 Figure 68)

(a) Top Cover (2) and Bottom Cover (19) Removal

•
I

•
I

••
I

•
I

I

I

I

I

I

I

MAINTENANCE MANUAL
STD-7000

POWER SUPPLY MOUNTING BRACKET (37) IS
ATTACHED TO LEFT SIDE FRAME. CARE
SHOULD BE TAKEN NOT TO PLACE UNDUE
STRAIN ON POWER SUPPLY LEADS (43)
DURING DISASSEMBLY.

Remove four screws (1) from Top Cover (2) and
slide cover to rear to lift free.

Remove four screws (24) from Bottom Cover (19)
and slide cover to rear to lift free.

Remove Top Cover (2) and Bottom Cover (19) per
5.B.(I)(a).

CAUTION: DO NOT DISCARD LOOSE ITEMS (NUTS,
SCREWS, WASHERS, ETC.).

CAUTION: SMALL COMPONENTS INSTALLED ON PC BOARDS
ARE EASILY DAMAGED DURING HANDLING.
SPECIAL CARE SHOULD 'BE EXERCISED DURING
THIS PROCESS.

2

1

NOTE: It is not necessary to remove Stacking
Feet (22) prior to the removal of
Bottom Cover (19).

Left and Right Side Frame (13 and 31) Removal

2

CAUTION:

3

1

.-

4

Remove four screws (14) that secures each Side
Cover (15) to Side Frames (13 and 31), then
remove Side Covers (15).

Remove two screws (17), from each of two
Brackets (23) securing Right Side Frame (13)
to Rail Assembly (25) or from each of two
Brackets (29 and 33) securing Left Side Frame
(31) to Rail Assembly (25).

Remove two screws (9) and two washers (10)
securing either Side Frame (13 or 31) to Rear
Panel (8).

5 Carefully pry adhesive-backed Side Strip (16) 4(
from either Side Frame (13 or 31) and remove .
four screws (18) securi nq Front Panel (26) to _
either Side Frame (13 or 31).

(b )

B.

2-2-5
Page 2 I
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8

8A

9

37

SIERRACIHPOWER SUPPLY

STD-7000 Compos He Assemb',y
Figure 69

2-2-5
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~.> 45

3

4

STo-7000 Card Cage Assembly
Figure 70

2-2-5
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(2) Card Cage Assembly (Refer to 2-2-5, Figure 69)

(a) Card Cage Assembly Removal

REMOVE SCREWS

STD-7000
POWOl
J20.

~

The remaining PC Boards are inter­
changeable for testing purposes, but
should be returned to assigned posi-.
tions prior to unit being returned to
service.

Remove Top Cover (2) and Bottom Cover (19) per
2-2-5B(I) (a).

STD-7000 Rear Panel
Figure 71

2-2-5
Pa ge 5

April 1/87

Disconnect Power Supply Harness (43) at J18 on
Motherboard (11) •

Disconnect Tape Transport Ribbon Cable (41) ~t
J19 on Motherboard (11).

Unplug Cooling Fan Electrical Connector (40)
from. Cooling Fan (7).

NOTE:---

Remove all vertically installed PC Boards
(cards) from Card Cage Assembly (4) by
simultaneously lifting both color-coded ejec­
tors (3) until each card is free, then care­
fully remove each card.

fAUIIQlil THE CPU (YELLOW) AND I/O (BLUE) PC
BOARDS MUST BE INSTALLED IN THE
ASSIGNED SLOTS WITHIN THE CARD CAGE
ASSEMBLY TO PRECLUDE DAMAGE TO CPU.

2

3

4

1

5

--~--~--

I
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PR~ MAINTENANCE MANUAL-,rA STD-7000',-
6 Remove six screws from Rear Panel Assembly as

shown in 2-2-5, Figure 71.

I

I

"

Disassembly (Refer to 2-2-5, Figure 70)

5 Remove two 1/4" shell nuts {30 and 31}
securing IEE-488 Interface Connector, J415
(36) to Connector Support Panel (32).

Position STD-7000 so it rests on its Rear
Panel Assembly (8) to allow access to both top
and bottom openings. I

I

I

I

I

I

I

•
I

I

I

I

I

I

I

(14) GREEN
(16) GRAY
(17) BLACK

(12) VIOLET
(13) BROWN
(14) RED

Two Mounting Blocks (38) will be
free when 1/4" shell nuts (30 and
31) are removed.

Whi 1 e supporti ng Card Cage Assembl y (4),.
remove four screws (21) and washers (20)
securing Card Cage Rail Assembly {25} to
Brackets (23, 29 and 33). Carefully lift Card
Cage Assembly {4} through Bottom opening of
STD-7000.

CAUTION: TAKE CARE NOT TO EXERT UNDUE FORCE
OR STRAIN ON IEEE-488 DIP SWITCH
(37), IEEE-488 INTERFACE CONNECTOR
{36}, IFR BUS INTERFACE CONNECTOR
(35), RS232C INTERFACE CONNECTOR
(47) OR DISCRETE FUNCTIONS INTERFACE
CONNECTOR (43). AFTER CONNECTOR
SUPPORT PANEL (32) REMOVAL, THE
SOLDER CONNECTIONS OF THE AFORE­
MENTIONED CONNECTORS ARE THE ONLY
MEANS OF SUPPORT.

Remove twenty screws (19) and washers (18)
securing Card Cage {I}, Insulators (2 and 8),
and Motherboard (3) to Rails (4 and 7).

Remove four screws (6) and washers (5)
securing Rails (4) to Rails (7).

Remove two screws (20), was hers (22) and nuts
(23) securing Bracket (21) to Card Cage {I} .

Carefully remove each Card Guide (9 thru 17).
(Refer to 2-2-5, Figure 70 as a guide during
installation.)

(9) ORANGE
(10) YELLOW
(11) BLUE

NOTE:---

7

8

2

1

3

4

( b )

2-2-5
Page 6 I
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Front Panel Assembly

(a) Front Panel Assembly Removal (Refer to 2-2-5,
Figure 69)

6

Remove two screws (24), wa she rs (46) and he x
nuts (45) s ecuri ng baffl e (44) to Connector
Support Panel (32).

Disconnect Tape Transport Ribbon Cable (41) at
J-19 (27).

2-2-5
Pa ge 7

April 1/87

Remove Top-Cover (2) and Bottom Cover (19) per
2-2-5B(1) (a).

Remove four 3/16" shell nuts (26 or 28) and
washers (25 or 29) securing IFR Bus
Interface Connector, J413 (35) and RS232C
Interface Connector, J414 (47) to Connector
Support Panel (32).

Remove four screws (27), flat washers (42),
lock washers (41) and hex nuts (40) securing
Discrete Functions Interface Connector, J416
(43) to Connector Support Panel (32).

Remove four screws (33) and washers (34)
securing Connector Support Panel (32) to
Motherboard (3).

Unsolder five wires from STD-7000 AC Power
Switch (10) (Refer to 2-2-5, Figure 72).

Unsolder two wires from Reset Button (21)
(Refer to 2-2-5, Figure 72).

Remove two screws (21) and washers (20) from
two forward Brackets (23 and 29) securing each
side fr ame (1 3 and 31) toRail Ass emb1y (2 5) •

Remove ei ght screws (18), four each securi ng
each side frame (13 and 31) to Front Panel
Assembly (26). Spread front of side frames to
release Front Panel Assembly (26).

~-- MAINTENANCE MANUALIJ1.l. STD-7000

7

9

2

3

8

4

1

5

6

(3 )

I

I

I

I

I

I

I

e
I

I

I
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Front Panel Assembly
Fig'Jre 72

Pull gently on switch pushbutton (9) to
remove it from switch (10).

Loosen two screws (24) located inside
switch (10), then rotate retainers (25) to
cl ear front panel (3) and wi thdraw swi tch
( 10) •

CAUTION: DURING REASSEMBLY, DO NOT OVER
TIGHTEN THESE SCREWS OR POWER
SWITCH OPERATION MAY BE IMPAIRED.

b

c

Disassembly (Refer to 2-2-5, Figure 72)

1 Remove STD-7000 Power Switch (10)

a Unsolder leads from switch (10).

( b )

2 Remove Tape Transport (19)

a

b

c

Disconnect Ribbon Cable (18) (2-2-5, Figure
72) at J19 (27) (2-2-5, Figure 69) on
Mother Board (II) (2-2-5, Figure 69).

Remove left side cover in accordance with
5.B.(I)(b),g,.

Remove four hex nuts (15), lock washers
(16) and flat washers (17) securing Tape
Transport (19) to Front Panel (3).

2-2-5
Page 8
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5 Remove Keypad Mount (4)

7 Gent 1y spread Side Frames (13 and 31) and
remove Rear Panel (8).

Rear Panel Assembly

(a) Rear Panel Assembly (2-2-5, Figure 69)

Hex nuts (8 and 22) and crush washer
(23) are supplied with new Button
( 21) •

Remove hex nut (8) and flat washer (7),
then slide Reset Button (21) through hole
in Front Panel (3).

NOTE:-----

Unsolder two leads from Button Assembly
( 21) •

Remove two hex nuts (1), lock washers (2),
screws (6) and fl at washers (5) securi ng
keypad mount (4) to Front Panel (3).

a

a

b

a

Remove Top Cover (2) and Bottom Cover (19) per
2-2-5B (1) (a).

Unplug Cooling Fan Electrical Connector (40)
fro m Cool i ng Fan (7).

Remove six screws from Rear Panel as shown in
2-2-5, Figure 73.

Remove side covers (15) per 2-2-5B(I)(b)~.

Loosen screws (21) securing Brackets (33 and
rear 23) to Rail Assembly (25).

Remove four screws (9) and fl at washers (10)
securing Rear Panel (8) to side frames (13 and
31) •

2-2-5
Pa ge 9
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3 Remove Magnetic Tape Eject Button (11)

Remove to hex nuts (14) and flat washers
(13) from retainer (12) securing Button
(11) to front panel (3).

b Carefully remove clip (20) securing Button
(11) to Retainer (12).

4 Remove Reset Button (21)

1

2

3

4

5

6

(4)

I

..
I

I

I

I

I

I

I

I
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1 Remove AC Power Cord Connector (6)

~~ . MAINTENANCE MANUAL
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Rear Panel Assembly
Figure 73

9

Unsolder and tag two wires from AC Power
Cord Connector (6).

Depress both sides of retaining clip on one
end of AC Power Cord Connector (6) and
simultaneously press clip through Rear
Panel Assembly (4).

b

a

c Repeat Step b. for oppos i te end of AC Power
Cord Connector (6) and withdraw AC Power
Cord Connector (6) from Rear Panel (4).

2 Remove CRT POWER Connector (3)

Brackets (SA) (2-2-5 s Figure 69) and (21)
(2-2-5, Figure 70) are not normally
removed with Rear Panel Assembly.

Disassembly (Refer to 2-2-5 s .Figure 73)

NOTE:---

(b )

a Remove two screws (5) s he x nuts (1) and
lock washers (2) securing CRT Power
Connector (3) to Rear Panel (4).

2-2-5
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Sierracin Power Supply Terminal Block
Table 14

Remove four screws (7) attaching cooling
fan (8) and screen (9) to Rear Panel (4).

NOTE:----

NOTE: During reassembly, use Ta bl e 14 below to
identify lead (43) P0 sit ion s ,.

PIN FUNCTION WIRE COLOR

1 +5V (RANGE
1 +12V RED
2 +5V ORANGE
2 -5V GREEN
3 -5V BLACK
3 GND BLACK
4 -5V BLACK
4 -12V YELLOW
5 N/U N/U
6 N; INPUT WHITE
7 AC INPUT WHITE/BLACK

b

a

Unsolder and tag two wires from CRT Power
Connector (3).

3 Remove Cooling Fan Assembly (8)

!ptrt-- MAINTENANCE MANUAL-,rA STD-7000
INC

Disconnect cooling fan plug (40)
(2-2-5, Figure 69) if not already
completed.

DC Power Supply Assembly (28) (35) (Refer to 2-2-5,
Figure 69)

(a) Sierracin (Model 5CXMP) (35) or IFR, Inc. Power
Supply (28) Removal

1 Remove Top Cover (2) per 2-2-5B(I)(a).

2 Remove four screws (14) securing left side
cover (15) to left side frame (31).

3 Disconnect and tag leads (43) from Sierracin
(Model 5CXMP) Power Supply Terminal Block or
squeeze both releases while simultaneously
pulling plug from connector (34) (2-2-5,
Figure 69) on IFR Power Supply.

( 5 )

I

I,
I

I

I

I

I

I

I

III
I

I

I

I

I

I

I
4 Remove four screws (36), lock washers (38) and

nuts (39) securing Sierracin Power Supply (35)
attaching Bracket (37) or IFR Universal Power
Supply (28) to side frame (31).

2-2-5
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IFR Systems, Inc., Power Supply Disassembly
(Refer to 2-2-5, Figure 74)

?PR~ MAINTENANCE MANUALIrA STD-7000
.100

Lift Power Supply (28) and Bracket (37) while
allowing leads (43) to pass between them (IFR
Universal Power Supply (28) will be free to
remove).

I

I

tI
I

I

I

I

I~

I

I

­
I

I

I

I

I

I

I

DO NOT PLACE UNNECESSARY STRAIN ON
MOTHER BOARD CONNECTOR J-18 WHILE
REMOVING DC POWER SUPPLY.

It is not necessary to remove Power
Supply Cover (3) for access to Adjust­
ment Point R9932 (2).

Attach shell nut (10) and lock washer
(11) to housing (12) before attaching
PC Board (9).

Remove four screws (1) securing cover (3) to
housing (12).

Remove hex nut (5) and washer (6) securing PC
Board (9) to shell nut (10).

Remove six screws .(13) securing rails (7) to
housing (12).

CAUTION:----

NOTE:---

NOTE: It is not necessary to remove screw
(14) at this time.

Lift PC Board Assembly (9) until it clears
shell nut (10) then sl i de PC Board Assembl y
(9) out of housing (12) at either end.

Remove screw (14) attaching shell nut (10) and
lock washer (11) to housing (12).

5

2

3

4

1

5

( b )

2-2-5
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IFR Universal Power Supply Assembly
Figure 74
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A. General
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2-2-1 of this manual contains a detailed theory of opera­
tion for each module within the STD-7000. The technician
should find each theory extremely helpful in the repair
process. Occasionally, the technician will find it
necessary to refer to selected circuit schematics, PC board
layout drawings, mechanical drawings, etc. These drawings
are located in the following sections of this manual:

As with an yip i ec e of electronic equipment, extreme
caution should be taken when working with live cir­
cuits. Even though the circuits and/or components
within the STD-7000 Bus Controller containing a
lethal voltage is isolated to the Power Supply
Module, also keep in mind that the circuits and/or
components within certain accessory test equipment
contain extremely high voltage potentials. All of
which are capable of causing serious bodily injury or
death. When performing the tests in this section, be
sure to observe the precautions listed in the
accessory test equipment's service manuals, as well as
the following:

1-2-2
2-2-5
2-2-7
2-2-8

Front and Rear Panel Illustrations
Mechanical Assembly Drawings
Circuit Schematics
PC Board Layout Drawings

(1) Safety Precautions

This section contains an overall testing procedure intended
to aid the technician in determining whether a given PC
board, suspected as being defective, is serviceable or
requires replacement. To individually test each PC board
within the card cage, the aid of all other card cage PC
boards is required. Otherwise, the use of highly sophisti­
cated and expensive accessory test ~quipment (such as:
Logic Analyzer, Bus Simulator, Z-SO Emulator, etc.) would
be necessary. It is advisable that the technician care­
fully evaluate the repair requirements, as well as his or
her abilities and experience, before attempting corrective
action. While the recommended corrective action is to
replace the defective module or PC board, once it has been
isolated and identified, the technician may elect to repair
obvious defects such as broken, chipped, cracked or burned
components. Under these conditions, the determination of
whether to repair or replace a module, is left at the
technician's discretion.
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Disassembly/Reassembly Requirements

To perform the tests in this section, the top dust
cover must be removed from the STD-7000. Refer to
2-2-5, for cover removals, module removals or mechani­
cal assembly drawings.

Test Equipment Requirements

Appendix B, at the rear of this manual, contains a
comprehensive list of test equipment suitable for per­
forming any test procedure in this manual. Any other
test equipment meeting the specifications listed in
Appendix B may be substituted in place of recommended
models.

I

I

~
I

I

I

I

I

I

I

•
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I

I

I

I

I

DO NOT REMOVE POWER SUPPLY NOR POWER SUPPLY
COVER FROM STD-7000 WITH EXTERNAL AC POWER
CONNECTED. AFTER EXTERNAL AC POWER IS
REMOVED, WAIT A MINIMUM OF 5 MINUTES BEFORE
HANDLING, TO ALLOW HIGH VOLTAGE CONTROL
CIRCUIT TO DISSIPATE.

THE STD-7000 REAR PANEL CORCOM CONNECTOR,
CRT POWER RECEPTACLE AND ASSOCIATED WIRING
CARRY EITHER 120 OR 240 VAC AS LONG AS
EXTERNAL POWER CORD IS CONNECTED TO STD-7000
AND EXTERNAL POWER SOURCE. DO NOT CONTACT
THESE OR OTHER ASSOCIATED COMPONENTS DURING
TESTING.

REMOVE ALL JEWELRY OR OTHER COSMETIC APPAREL
BEFORE PERFORMING ANY TESTS INVOLVING LIVE
CIRCUITS.

HEED ALL WARNINGS AND CAUTIONS PRIOR TO AND
IMMEDIATELY FOLLOWING A PARTICULAR STEP
BEFORE CONTINUING.

REMOVE AC POWER FROM POWER SUPPLY BEFORE
REMOVING OR REPLACING ANY PLUG-IN PC BOARD
OR COMPONENT. TO DO THIS, SIMPLY DEPRESS AC
POWER SWITCH TO OFF. SERIOUS DAMAGE COULD
OCCUR IF THIS CAUTION IS NOT ADHERED TO.

WARNING:

WARNI NG:·

CAUTION:

!!ARNING:

(2 )

(3)

2-2-6
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B. STD-7000 Module Tests

I/O CARD
~~~~_cPU CARD

PROCEDURE

2-2-6
Page 3

April 1/87

CPU and I/O Test Set-Up
Figure 75

Steps 1 thru 12 verify operation of the Tape
Cassette and Transport, RS232C and CRT Display,
and Processor Bus.

Interface the STD-7000 Bus Controller, ESP 6515
CRT Display Terminal, CRT Interface and KP­
72480 Numeric Keypad in accordance with
instructions located in·1-2-1.

Remove top dust cover (if not previously
remove d ) •

Remove all plug-in PC boards from card cage,
except CPU (yellow) and I/O (blue), as shown in
2-2-6, Figure 75 •

~R~ MAINTENANCE MANUAL7rIJ STD-7000
'''0

2.

STEP

1 .

NOTE:----

(1) Card Cage

SPECIAL ACCESSORY
EQUIPMENT REQ'D: None
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~OTE~ If both Memory Cards are being used,
place RAM Card in slot next to CPU.
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PROCEDURE

MAINTENANCE MANUAL
STD-7000

Disregard arbitrary memory printout on
CRT Display screen prior to initiation of
asterisks.

Connect STD-7000 line cord to an approved
external power receptacle (rated at 115 VAC/60
Hz) •

Insert a valid mini-cassette personality tape in
the Tape Transport.

Using Numeric Keypad, enter 1 (I = LOAD TAPE).
Observe *MEM*4~~~ .~~ C3 (indicates RAM Memory
Card removed).

Momentarily depress RESET Switch (3) to discon­
tinue RAM TEST and remove asterisks from CRT
Display Screen.

NOTE:----

Position STD-7000 Rear Panel IEEE-488 Address
Switch Segments 7 and 8 to OFF.

Power-up system by depressing AC Power Switch
(5), on STD-7000 Front Panel.

Momentarily depress STD-7000 RESET Switch (3)
and verify Diagnostic Menu appears on CRT
Display screen.

Using Numeric Keypad, enter 9 (9 = TEST RAM) and
observe a mlnlmum of five or more asterisks
(*****) appear in succession on CRT Display
screen.

.-

9 •

5.

7 •

8.

6 •

4.

10.

NOT~ Steps 11 thru 17 verify operation of RAM,
EPROM, and/or CPU Card memory locati~ns.

Remove AC power from Power Supply by depressing
AC Power Switch (5) to OFF position.

12. Install RAM or EPROM Memory Card (orange) in
Card Cage memory slot next to CPU Card as shown
in 2-2-6, Figure 76.

11 •

STEP

3.
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PROCEDURE
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I/O CARD
I~II~~~~~:::CPU CARD~ RAM OR EPROM

CARD

Memory Test Set-Up
Fi gure 76

13. Return AC power to Power Supply by depressing
AC Power SWitch (5) to ON position.

14. Momentarily depress RESET Switch (3) and verify
Diagnostic Menu appears on CRT Display.

15. Using Numeric Keypad, enter 9 (9 = TEST RAM) and
observe a minimum of five consecutive asterisks
(*****) with ~£ memory errors. .

~OTE: Disregard abitrary memory printout on CRT
Display screen; prior to initiation of

. asterisks.

16. Momentarily depress RESET Switch (3) to discon­
tinue RAM Test and remove asterisks from CRT
Display.

17. Using Numeric Keypad, enter 1 (1 = LOAD,TAPE)
and observe no synchronization (SYNC), checksum
(CS), ~r Memory (MEM) errors exist prior to the
appearance of a small Lto the right of KEYIN,
on CRT Display.

NOTll Steps 18 through 23 verify operation of
VHS Output Card.

2-2-6
Pa ge 5
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ANALOG INPUT CARD
LOG IC INPUT CARD
VHS OUTPUT CARD
I/O CARD
CPU CARD
RAM OR EPROM

CARD

PROCEDURE

MAINTENANCE MANUAL
STD-7000

Remove AC power from Power Supply by depressing
AC Power Switch (5) to OFF position.

Install VHS OUTPUT Card (violet) in J405 posi­
tion (slot next to I/O Card), LOGIC INPUT Card
(red) in J406 position and ANALOG INPUT Card
(~reen) in J407position as shown in 2-2-6,
Figure 77.

NOTEl After successful completion of Data Bus
Performance Evaluation, return to Step 24
of this test.

2..2-6
Pa ge 6

April 1/87

21.

VHS Output Test Set-Up
Figure 77

Apply AC power to Power Supply by depressing
AC Power Switch (5) to ON position.

Momentarily depress RESET Switch (3) and verify
Diagnostic Menu appears on CRT Display.

22. Using Numeric Keypad, enter 5 (5 = EXECUTE TAPE)
and observe Master Menu, after rewinding/loading
sequence.

20.

23. Proceed to and comply with instructions in
2-2-2B(3).

19.

STEP

18.
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ANALOG INPUT CARD
LOGIC INPUT CARD

~~1~~~~429 OUTPUT CARDI/O CARD
CPU CARD
RAM OR EPROM

CARD

MAINTENANCE MANUAL
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If desire is to test 429 OUTPUT only,
remove VHS OUTPUT Card (violet) and
ins tall fir s t 429 0UTPUT Card (b r 0 wn ) i n
the slot immediately following the I/O
Card (blue). Either install remaining
429 OUTPUT Cards consecutively and/or
place LOGIC INPUT (red) and ANALOG INPUT
(green) Cards so that no empty slots are
between CPU Card (yellow) and ANALOG
INPUT Card (green).

Momentarily depress RESET Switch (3).

Remove AC power from Power Supply by depressing
AC Power Switch (5) to OFF position.

~OTIl Steps 26 through 35 verify operation of
429 OUTPUT Cards. Each card may be
tested individually (2-2-5, Figure 78) or
as a group (2-2-5, Figure 79) as long as
no two 429 OUTPUT Cards have the same
jumper locations and no card slots remain
empty between CPU Card and iast card
(ANALOG INPUT Card).

Test Set-Up for One 429 Output Card
Figure 78

Remove LOGIC INPUT (red) and ANALOG INPUT Cards
(green) and install 429 OUTPUT Card(s) (brown)
in slots shown in either 2-2-5, Figure 78 or
2-2-5, Figure·79.

PROCEDURE

26.

STEP

24 •

25.I

I

I

I

I

I

I
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STEP

MAINTENANCE MANUAL
STD-7000

PROCEDURE

I

I

tI

ANALOG INPUT CARD
LOGIC INPUT CARD

~~~ii~:::::::: 429 OUTPUT CARDSI/O CARD
CPU CARD
RAM OR EPROM

CARD

Test Set-Up for All 429 Output Cards
Figure 79

27. Install LOGIC INPUT Card (red) in next open
slot following last 429 OUTPUT Card (brown).

28. Install ANALOG INPUT Card (green) in next open
slot following LOGIC INPUT Card (red).

29. Apply AC power to Power Supply by depressing
AC Power Switch (5) to ON position.

30. Proceed to and comply with instructions in
2-2-28(1) and 2-2-28(2).

~OTEl Instructions in Step 30 applies to 429
OUTPUT Cards with jumpered locations as
follows:

2-2-6
Pa ge 8
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Install top dust cover.

Remove mini-cassette personality tape.

429 Output Card Jumper Location
Tabl e 15

~OT~ After successful completion of Control
and Attitude Bus Performance
Evaluations, return to Step 31 of this
test.

II

CONTROL

CONTROL
II

ATTITUDE
II

1 f)B-(1A
1B-1A

2 2B-2A
3B-3A

3 4B-4A
5B-5A

PROCEDURE

429 OUTPUT JUMPER BUS
CARD LOCATION

Momentarily depress RESET Switch (3).

Depress AC Power Switch (5) to remove AC power
from Power Supply.

Check configuration of cards within card cage
and place each card in its assigned slot if
necessary (refer to 2-2-1, Figure 2 for best
operational location of each card).

.-- MAINTENANCE MANUALAft. STD-7000

31 •

32 •

33.

34.

35.

STEP

I

I
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I
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MAINTENANCE MANUAL
STD-7000

Power Supply

SPECIAL ACCESSORY
EQUIPMENT REQ'D: 1 Digital Multimeter - 100 K~/V

~OT~ Power Supply Module should be tested under nor­
mal operating conditions. Any adjustments made
under other than normal operati ng loads wi 11 be
inaccurate.

STEP PROCEDURE

1• Rem 0 veT0 p (2) and Bo' t tom (2 5) (2- 2- 5, Fig ur e
69) dust covers per instructions in 2-2-5.

2. Interface the STD-7000 Bus Controller, ESP 6515
CRT Display Terminal, CRT Interface and KP­
72480 Numeric Keypad in accordance with
instructions located in 1-2-1.

3. Connect STD-7000 line cord to an approved
external power receptacle (rated at 115 VAC/60
Hz).

4. Depress AC Power Switch (5) to ON position.

5. Set Digital Multimeter to measure and indicate
positive DC voltage.

NOTEl Choice of STD-7000 connector{s) for
checking voltages in Steps 6 thru 11 is
left to the discretion of the technician,
however J405 thru J412 are recommended.

6. Connect Digital Mu1timeter ground lead to pin 3
or 4 of either Motherboard connectors J405 thru
J412 (accessible on bottom of Motherboard).

7. Connect Digital Mu1timeter positive lead to
either pin 1 or 2 of J405 thru J412 and verify
+5VDC (± O. 2V) i sindi cat ed •

8. Connect Digital Mu1timeter positive lead to
either pin 99 or 100 of J405 thru J412 and
observe +12VDC (±0.2V) is indicated.

9. Set Digital Mu1timeter to indicate negative DC
voltage. .

10. Connect Digital Mu1timeter positive lead to
either pin 5 or 6 of J405 thru J412 and verify
-5VDC (±0.2V) is indicated.

2-2-6
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11. Connect Digital Multimeter positive lead to
either pin 95 or 96 of J405 thru J412 and
verify -12 VDC (±O.2V) is indicated.

~OTIl If any of the above values are not
obtained, refer to 2-2-3 and check
calibration of +5V circuit. If +5V cir­
cuit cannot be calibrated, go to
appropriate troubleshooting flowchart in
2-2-4.

STEP

.- MAINTENANCE MANUAL
STD-7000

PROCEDURE
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MAINTENANCE MANUAL
STD-7000

Schematics---------
A. General

Interconnect Diagrams and Circuit Schematics

This section contains interconnect diagrams and circuit
schematics for the STD-7000. These drawings are sequenced
in the same order they are discussed in 2-2-1.
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B.

Figure

80
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STD-7000 Interconnect Diagram
(Sheet 1 of 3)

Fi gure 80

r-------------------~
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J202 ,CRT POWER
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STD-7000 Interconnect Diagram (Sheet 2 of 3)
Figure 80
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P418 • MOTHER BD

STD-7000 Interconnect Diagram
(Sheet 3 of 3)

Fi gure 80

J202. CRT· POWER
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GND
AC LINE

N/C
RESET
GND
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N I 3 I I

4 OUT TO TERMINAL

.'5003 OUT TO STO 7000

OSI5001

~ ..... -1 I 3
2 2 2
3 3 20
4 4 4
10 10

1 1-- ~
L.-

JlSOO-
.l--~

5 5 4
6 6

l---. ~
9 9 KEY
7 7 3
8 8 2

L--~ L-

J16007 I PI6007

--- --- --.'6~ P16005

CRT INTERERFACE
(16000)

\0000-3712-400)

L "]"'M'
- ---- _. _.-.1

I­

I
I
I
I
I J'6006PI6006

~
JI5001

L __J

L 1 I

L I I Ir---------------~I

GNOI 2

GNol 2 I I

J'5005

liQ!§L
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Figure 81
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NOTES:
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Rear Panel Circuit Schematic
Figure 84
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NOTES:

1.

32K PROM Circuit Schematic (Sheet 1 of 2)
Figure 85
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Figure 86
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5.

t«>TES:
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CPU Circuit Schematic (Sheet 1 of 2)
Figure 87
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VHS Output Circuit Schematic {Sheet 2 of 2)1
Figure 89 !
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~USED IC GATES:

X1D
X5A. B AND C
X17C AtI> F
X22A
X290. E At{) F

TIlE REFERENCE DESIGNATOR SERIES Fat TIllS
DRAWING IS 700 (I.E. Rl. IS R70l).
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SH74LS0411
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ALL CAPACITANCE IS EXPRESSED IN llFUNLESS
OTHERW ISE NOTED.

3.

tl>TES:

I. ALL RESISTORS ARE 1/4 II. lOS UN.ESS 01llER­
llISENOTED.

2. ALl RESISTANCE IS EXPRESSED IN OHMS UNLESS
OTHERW ISE NOTED.
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::~L5'_ ~

r·6M~F
-=- t. 1{2'CI $JI74LS02III

~~;:LSO:0<1-1
)

10

f.'O.D ·
~"O'~

13Stf::~7""

ilSff

I. iii"

All RESISTANCE IS EXPRESSED IN OHMS UNLESS
OTHERWISE NOTED.

All CAPACITANCE IS EXPRESSED IN J.lF UNLESS
OTHERW I SE NOTED.

SOliD STATE SWllCH X33 IS SHOWN WITH ALL
INPUTS AT LOGIC "0".

UNUSED IC GATES:

X17F
X19B
X26B N«> C

THE REFERENCE DESIGNATOR SERIES FeR THIS
DRAWING IS 900 (I.E.R1 ISR901).

Q DENOTES ANALOG GROUND.

DASH BOARD CARD EDGE JUMPER JUMPER JUMPER JUMPER JUMPER
NO. REF. DES. 11 12 13 14 15

00 A P406 JTOK SA lIB 1A 1B
01 B P407 LTOM 2A 2B 3A 3B
02 C P408 N TO P 4A 4B 5A 58

5.

7.

8.

9.

4.

3.

6.

2

L~~~s~OUj;:~~:;t----------_- ----~- -~-----~- ~-------'------'- ~--.------..t'
429.Bus Output Circuit Schematic
(Sheet 1 of 5)

Figure 90

2-2-7
Page 21

April 1/87Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



lJJ
U
%
<:0
%0
..... 0
~r-­

% t
.... c
<~
XVl

t

••
(

.[ I:In. H-

r r
l ~ l

I.'·'·"

-Ll'l

ll­
e

N

-+-J
CU
CU
.c
Vl

o.....
-+-J
III
E
CUO
.c en
u
VlCU

s,
-+-J:;,.,...0)
:;, .....
ulJ..,
s,....

U

-+-J
:;,
0­

-+-J
:;,
o

I
I
I
I
I,
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1r\

r--NI"
INO

N ..
, OJ..

N en
Ill'"
0.',

S,
c:

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Vl3:
-I>
0 ....
1%
"""-1
01'T1
0%
0>

%
n
I'T1

v~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I'~11
\!.~••

-Ujit f .,
1

1..------.
/

~ ~ ~
~ . ~

! : : : ~ ~ ~

~~ . i .L.J N

.<

..

i;t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I

~

-~VlN
::rID
III
Illo:l
f"t'C

VI
W

o
OC
.."f"t'

"T'J -,;l
.... <.nC
Ie-f"t'
C
., n
III ....

>
-,;l.,
.... "'C
.... 1lI

leN
"'1ll1
'- N
Q)NI.....,W.....,

.,
ID n
0 C

t"l'

Vl
n
::r
III
a
III
f"t'....
n

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



~"'---";;""'7

L() , NC
N •

It- I C1J ..
o NO'I

/0"
iIe:t" 0...,

I
+.> I
ClJ c
CIJ

.I::.
V'l

u....
+.>
/0
e
ClJO

.1::.",
U
V'lCIJ

s,
+.>::l
.... C'I
::l ....
ULL.
s..

U

+.>
::l
Co

+.>
::l
o

VI
::l

lD

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

tlt

. /i-~i .;..... ..~
. .. ·1

H ..

:!-t>o~ _--4--+__~ -+-__...J

~.
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~.

...J
<C
:;l
Z
<C
2:

W
U
z
<Co
zo
wo
I- ,....
ZI
_0
<C I­
:E:V'l

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



.~ MAINTENANCE MANUAL
STD-7000

~4Z'CIt'A

uo--<!!IU'CH3A

-------------------,
I
I

.Ao---<EI4Z~ CHU,

Ir:>-•• e I
I
I
I
I
I

., I··... 0···· IL .... o,.j I
r----, _. I

'4~ I 14 5 U.IA I
.-0----6 I +SVA..JJ .....e.... I

I I Ir:>......... I
I I I • 'Io-----<:BJ 425 CHI I

1-0-- +SV

'-0----4 I A 51 »~4Z'CH]'I I

I I sa S~4UCH5II ClU

i.110.1=.*" J~ ~~:::::~
I 140n. 1.1 :::.:oc.
L_-,-.J ...... nos

CHI.'.'.'"
011.1.5.74

"'V. Ie.. . 1cl. . Ie.. 1c2I .Ie.. c:::
~Ol" ~"" ..&0.... ~Ol.' ~~ :

I
-IZ..... !C54-CS71. ! C:-IZ•

t~~--~ e~ :-IZ.
I
I

1
1

----..:.- '" I CTA Do---<!!I42'CM7.

Ir:>-'.' I
I
I

'0....,..,

iSU

:~~.:~~

...
4 il 4K

...,.001<
,... i

r~~~ ~t;i""'" I ...
4.4ZI(....

,
I I""HJ .~~41C

0'''''
~ C.......

~I

...
~~Z~

Ie..,.001<.... Tm

-flL ...
".64te....

~ <040600'

~.~...J.'
-.ZSA' +~v"

S_1'405eIt

a:>-'.'

{

OO O.~'''CH''

i I 28 zlo--.<:B.an 0121

..I 4'~4nc....

.. "----<>1••-.
~ OIIlo----<!!J4Z.CHe.

, I~ZA ZAo----<!!I4UOtZ.

~ ilL -- --= ... -

.5V..... , J,....._...'... , 'rl-l::l.. I ',.,__u' , , cd

429 Bus Output Circuit Schematic
{Sheet 5 of 5}

Figure 90

"'1:

nv,

IJU'"
I

I

~"D
~CHD

-=- I

$- ,Ft"·_______________________________________________________________________f~E~~f~J~M
2-2-7

Page 25
April 1/87

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



(Sheet 1 of 2)

2-2-7
Page 26

Anril llfn

REFERENCE DESIGNATORS NOT USED:

C7
R6
X22

All RESISTORS ARE 1/4 W. lOS UtA.ESS OTHER­
WISE NOTED.

ALL RESISTANCE IS EXPRESSED IN GiMSLHlESS
OTHERWI SE NOTED.

ALL CAPACITANCE IS EXPRESSED IN pF UNlESS
OTHERWISE NOTED.

UNUSED rc GATES:

X6C ANO 0
X10". D. E AND F
X16A "NO F

WE REFERENCE DESIGNATOR SERIES Fffi WI S
DRAWING IS 600 O.E. Rl IS R60l).

1.

-- ~--- ----I

Bus Input logic
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...ll RESIsrOOS ARE 1/4 W. to% UNLESS OTHER­
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...lL RESIST...NCE IS EXPRESSED IN OHMS.

...ll CAPACITANCE IS EXPRESSED IN pF.

-& DENOTES ANAlOG GROUND.

UNUSED rc G...TES:

Xl At() B
X3 B. CANDO
XI5 BAND E
X2t ...

THE REFERENCE DESIGNATOR SERIES FOO THIS
DRAWING IS 500 (I.E. Rt IS R50D.

2.

3.

4.

5.

6.

1.

NOTES:

Bus Input Analog Circuit Schematic (Sheet 1 of 2
Figure 92
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Bus Input Analog Circuit Schematic
(Sheet 2 of 2)

Fi gure 92
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NJTES:

1.

2.

3.

ALL RESISTANCE IS EXPRESSED IN OHMS UNLESS
OTHERW I SE NJTED.

ALL CAPACITANCE IS EXPRESSED IN pI' UNLESS
OTf£RWI SE toK:lTED.

ALL RESISTORS ARE 1/8 w. 10% UNlESS OTHER­
WISE toK:lTEO.

4. THE REFERENCE DESIGNATOR .SERIES fOR THIS
DRAWING IS 9900 <I.E. RI IS R9901).

5. QOENOTES FLOATING GROUND.

Universal Power Supply Circuit Schematic
Figure 93
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NOTES:

1. AU. REFERENCE NUM3ERS CN«( AN ASSI GNED
DESIGNATOR SERIES. THIS SO£M\TIC
CARRIES SERIES 16000 (E.G., Rl IS
RI500J). .

2. AU. RESISTORS ARE 1/4 W, IO~ TOlERANCE
UtU:SS OTHERWISE NOTED.

3. IJ8 IS A 24-PIN I.C. INSTAlLED IN A 28-PIN
SOCKET. THE PIN NUI43ERS INO ICATED ME.
RELATIVE TO THE SOO<ET AND NOT THE I.C.
THEREFORE, PIN 3 IS PIN.l OF THE I.C.

4. ALl RESISTANCE IS EXPRESSED IN 0It4S
UN..ESS OTHERWI SE NOTED.

5. AU. CAPACITANCE IS EXPRESSED IN Mlmo­
FARADS UNlESS OTHERWISE NOTED.

6. AU. It«>UCTANCE IS EXPRESSED IN Mlm<>­
!£mYS lH..ESS OTHERWISE NOTED.

CRT Interface Circuit Schematic
(5 heet 2 of 2)

Figure 94
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MAINTENANCE MANUAL
STO-7000

ff Boa!£_Assfm~lies

A. General

2-2-8
Page 1

April 1/87

This section contains component layout drawings for all PC
boards contained within the STO-7000. These drawings are
provided for purposes of locating and identifying discrete
components, connectors, test points, etc., which are
referenced in other sections of this manual. These
drawings are se'quenced in the same order they are discussed
in 2-2-1.

NOlfl Each figure title for each PC board is followed by a
number enclosed within parentheses. This number
represents the referenced designator series number
assigned to the PC board shown in that figure (e.g.,
if a PC board carries a designator series ~umber

1200, the component Rl is R1201, X5 is X1205, CR36
is CR1236, etc.).

~QI~ If a PC board has components located on both sides
of the board, both a top and bottom view of the PC
board will be provided in the Figure. If, however,
a PC board has components only on one side, then
only the component side will be shown •

~OTEl The drawings in this section are not intended for use
in ordering spare or replacement parts. For parts
ordering information, see 510-7000 Illustrated Parts
Catalog.

PC Board Assemblies

PageTi tl e

95 Extender PC Board PC Board •••••••••••••••••••• 3
96 Motherboard................................... 4
97 Rear Panel PC Board ••••••••••••••••••••••••••• 5
98 32K PROM PC .Board (Orange) •••••••••••••••••••• 6
99 16K RAM PC Board (Orange) ••••••••••••••••••••• 7

100 CPU PC Board (Yellow) ••••••••••••••••••••••••• 8
101 I/O PC Board (Blue) ••••••••••••••••••••••••••• 9
102 VHS Output PC Board (Violet) •••••••••••••••••• 10
103 429 Bus Output PC Board (Brown) ••••••••••••••• 11
104 Bus Input Logic PC Board (Red) •••••••••••••••• 12
105 Bus Input Analog PC Board (Green) ••••••••••••• 13
106 Universal Power Supply, Voltage

Regulator PC Board •••••••••••••••••••••••••• 14
107 CRT I nt e r fa ce P'C Boa rd. • • • • • • • • • • • • • • • • • • • • • •• 16
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(SEE TABLE)
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I

STD-7000 I1010

Connector J15002 Connector J15003 Connector J15004 --Pin Signal Pin Signal Pin Signal
No. No. No.

I
11 ROW 1 1 GNO GND

2 N/C 2 TXO 2 RXC
I3 ROW 3 3 RXO 3 TXD

4 ROW 2 .4 N/U 4 CTS
5 N/U 5 N/U 5 RTS

I6 N/C 6 N/U 6 RTS
7 N/U 7 GNO 7 GND
8 N/U 8 N/U 8 N/C

I9 ROW 5 9 N/U 9 N/C
10 ROW 4 10 N/U 10 N/C
11 N/C 11 N/U 11 N/C

I12 N/C 12 N/U 12 N/C
13 N/C 13 N/U 13 N/C
14 GND 14 N/U 14 N/C

I15 N/C 15 N/U 15 N/C
16 N/C 16 N/U 16 N/C
17 N/C 17 N/U 17 N/C

I18 N/C 18 N/U 18 N/C
19 COL 2 19 N/U 19 N/C
20 COL 1 20 OTR 20 N/C -21 COL 4 21 N/U 21 N/C
22 COL 3 22 N/U 22 N/C
23 COL 6 23 N/U 23 N/C

I24 COL 5 24 N/U 24 N/C
25 COL 8 25 N/U 25 N/C
26 COL 7 I

I

jPIN 1 I

I• • ,
ccoooooooooorf
DCCCOCClDDCCOO

I

I

26 Pin Connector tlFi gure 2
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INO

Connec t or J416

I

I, Pin
No.

Signal Pin Signal
No.

Pin Signal
No.

Connector J416
Figure 3

L-1 VHS DB CH1A
L-2 GROUND
L-3 429 CB CH3B
L-4 429 CB CH2B
L-5 429 ATT 1 SH
L-6 429 CB CH0B
L-7 429 AT CH0A
L-8 VHS CH2 SH
M-1 VHS DB CH2A
M-2 429 CH0 SH
M-3 429 CH2 SH
M-4 429 CH3 SH
M-5 429 CB CH1B
M-6 429 ATT0 SH
M-7 429 AT CH0B
M-8 VHS CHI. SH
N-1 VHS DB CH3A
N-2 429 CHI SH
N-3 429 CB CH1A
N-4 429 CB CH2A
N-5 429 CB CH3A
N-6 429 SP CH7B
N-7 429 SP CH6B
N-8 429 AT CH1B
P-l 429 CB CH0A
P-2 429 SP6 SH
P-3 429 SP7 SH
P-4 GROUND
P-5 GROUND
P-6 GROUND
P-7 GROUND
P-8 GROUND

H J K L M N P

429 429 ATT 429

coru:o'- BUSCH. - GROUNDr...... lItlELO CH7A

_ATT 429 429

GROUND BUSCHI~ CON.J:CL 8IIOUNO

SIIELD .... lR .......

429 429 429

GROUND COrU:X- CH2 C~:o'- GROUND

CH5B SHIELD CH2A

429 429 429 429 429- 429
SPAIlE SPAAE ATT BUS ATTBUS ATTBUS ....,.. GROUND

CH711 ""6A CHSA CH4A CH4B CHI"

4" 455 455 429
GROUlIO GROUICl CH 5 CH2 CHI ATT BUS GROUND

SHIELD SHIELD SHIELD CH58

4" 4554:)3 4" .... 3 4.~

GROUND '=T:! ~ ~ ~t~1 ':: COH.::o~
CHIB CHH CHtIA CHIA CHZA CHeA

4" 429 429 429 429

~ ~OL CH5 C~ ~
r ...a CH2B SHIELD CHlA SIIELD

429 429 429
GROUNO GROOND GRQ.tlO GROUND CHI CH • ....,..

SIIELD SIIELD ~':..o

o

o

E-l UD2
E-2 UD~I

E-3 GROUND
E-4 -12 V
E-5 GROUND
E-6 +12 V
E-7 INTR
E-8 IFR BUS A4
F-1 UD6
F"-2 UD4
F-7 IFR BUS 01
F-8 IFR BUS 05
G-1 GROUND
G-2 OF PWR
G-7 N/C
G-8 IFR BUS D~

H-1 GROUND
H-2 GROUND
H-7 429 SP CH7A
H-8 GROUND
J-l VHS DB CH2B
J-2 GROUND
J-7 429 SP CH6A
J-8 GROUND
K-1 VHS DB CHIB
K-2 GROUND
K-3 VHS DB CH3B
K-4 GROUND
K-5 GROUND
K-6 N/G
K-7 429 ATT CH1A
K-8 VHS CH3 SH

E F G

UD2 UD6 GROUND

-12V

UD3 uDII

C 0

+I2V

GROUND

IFR 'FR 'FR
BUS BUS liffii BUS

A3 06 nl

.FR _ 'FR 'FR IFR
BUS XSTAT BUS BUS BUS
... •• n. NlI

GRQHl +5V GROUND

IFR
BUS GROUND

AI

-5V UD!5 UDI

GROUND UD7

1 +sv

5 GROUND RDEN

6 GROUND :::

A2

IFR
7 GROUND BUS

D5

4 GROUND

8 ~~ WREN

117

APPENDIX A
Pa ge 3

April 1/87

A B

+5 V
IFR BUS. A5
IFR BUS 04
GROUND
GROUND
GROUND
GROUND
IFR BUS 07
5 V
GROUND
IFR BUS A0
IFR BUS Al
RDEN
IFR BUS A2
IFR BUS 03
WREN
UD5
UD7
GROUND
N/C
N/C
N/C
IFR BUS A3
IFR BUS 02
UD1
UD3
+5 V
NI C
N/C
N/G
IFR BUS 06
XSTAT

A-I
A-2
A-3
A-4
A-5
A-6
A-7
A-8
B-1
B-2
B-3
B-4
B-5
B-6
B-7
B-8
C-1
C-2
C-3
~-4
C-5
C-6
C-7
C-8
0-1
0-2
0-3
0-4
0-5
D-6
0-7
0-8

I

I

I

I

I

I

I

I

•
I

I

I

I

I

I

I
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APPENDIX B - TEST E~fMENT_E£~EiMENT~

General-----

Dua 1 Trace wi th
Del ta Time

DC to 100 MHz
5 mV/Div verti­

ca 1 trace
2 nS/Div sweep

rate
Dual Trace

3~ Digit, ±0.1%
basic DC
accuracy.

MANUFACTURER AND
MODEL

Fluke Model 8010A

Tektronix 465 B

Hewlett-Packard
Model 1743A

OPERATION/MAINTENANCE MANUAL
STD-7000

Oscilloscope

Oscilloscope

TYPE

Digital Multimeter

This appendix contains a list of test equipment suitable for
performing all of the maintenance procedures contained in this
manual. Any other equipment meeting the specifications listed
in this appendix may be substituted in place of recommended
models. It shnuld be noted that the equipment listed in this
appendix may exceed the minimum required specifications for
some of the procedures contained in this manual.

1 •

2 •

I

I

I

I

I

I

I

II
I

I

I

I

I

I

I

I

I,

I
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I ~R.~ OPERATION/MAINTENANCE MANUAL-"14 STD-7000
"'0

APPENDIX C - WRX/WRC-7708 GPIB COMMAND TABLES

Returns status of DON/DOFF.

FUNCTION

Returns number of the page currently
active.

Cause the STD-7000 display to not be
updated.

Some fields return more
than one response (e.g.
Page 6, Field 15). In
this case a ";" is used
as a delimiter.

NOTE:---

Selects page lin" for display and
control. The val ue of "n" may be 1
t hr u 8, as de fin ed by the .M a s t e r Men u•

Simulates keyboard selection of field
"n1n2". If this is a binary field,
this command will cause the data to
toggle.

Causes value of data field "n1n2" to
be returned to the GPIB controller •
Multiple fields may be requested, in
which case the response of each field
is separated by a "." delimiter.

Causes data of field I n1n2" to become
"d1d2ds". Format of data must be as
defined by the WRX/WRC-7708 Systems
Operation Manual.

Causes the STD-7000 display to be
updated as in manual operation.

COMMAND

1 • Pn.
or P( n) •

2 • P?

3 • Fnln2.
or F{nln2).

6. DOFF.

5. Fn1n2?
or F{nln2)?

7. DO N•

8. OS P?

4. Fnln2 = dld2ds or
F{nln2) = dld2ds

I

I

I

I

I

I

I.­
I

I

I

I

I

I

I

I
APPENDIX C
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I

I

I

I

OPERATION/MAINTENANCE MANUAL
STD-7000

FUNCTION

b. It should be used as a delimiter in
fields 3 and 4 of page 8 to
separate the value and mode fields
(e.g. F3 = +20/3).

This character causes an Enter key to
be simulated wherever it is found in a
string. It is intended for use in
following two special cases:

a. It should be used after each data
character in a command to Field 2
on Page 2 (e.g. F2 = 1/2/.).

Command separator or terminator.

Sets one to six SRQ interrupt mask
bits for servicing errors (see Table
1 ) •

Returns the status (bs bs bvbs ba br ) of
the SRQ mask.

WRX/WRC-7708 GPIB Command Table
Table 1

SRQ Maskable Interrupt Conditions
Table 2

NOTE: Bits three to six are undefined at this time.---

9. /

COMMAND

11. SRQ?

12.

SRQ Maskable interrupt conditions set by the command
SRQ = bs ••• bl

bs bs bit bs b2 bl Mask condition

~ ~ ~ ~ ~ 1 or just 1 WRX-7708 Timeout error implying
that the data word has not been
received i n the required amount of
time.

~ ~ ~ ~ 1 ~ or just 10 A command entry or syntax error
has occurred.

APPENDIX C
Pa ge 2

April 1/87 I
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



I .-
It

OPE RAT ION/ MAINTEN AN CE MANUAL
~R STD-7000

APPENDIX D: STD-7000 I/O MAP

ADDRESS DEVICE

I 0 0 NOT USED
0 1 NOT USED

I 0 2 NOT USED
0 3 NOT USED
0 4 RS232C DATA

I
0 5 RS232C STATUS
0 6 NOT USED
0 7 NOT USED

I
0 8 I FR BU S DATA
0 9 I FR BUS CON TR 0L (DATA)
0 A IFR BUS ADDRESS

I 0 B I FR BUS CONTR0L (ADDRESS)
0 C I FR BUS STROBES
0 0 I FR BUS STROBES

I 0 E IFR BUS STROBES
0 F I FR BUS STROBES
1 0 OF POWER CONTROL

I
1 1 DF POWER CONTROL
1 2 OF POWER CONTROL
1 3 DF POWER CONTROL

-- 1 4 CPU eTC BAUD RATE
1 5 CPU eTC TX READY
1 6 CPU eTC RX READY

I 1 7 CPU CTC IEEE INTER
1 8 IEEE-488-1978 REGISTERS
1 9 IEEE-488-1978 REGISTERS

I 1 A IEEE-488-1978 REGISTERS
1 B IEEE-488-1978 REGISTERS
1 C lEEE-488-1978 REGISTERS

I 1 D IEEE-488-1978 REGISTERS
1 E IEEE-488-1978 REGISTERS
1 F IEEE-488-1978 REGISTERS

I 2 0 PIO DATA
2 1 PIO CONTROL
2 2 PIO (TAPE) DATA

I 2 3 PlOT (TAPE) CONTROL
2 4 CPU CTC
2 5 CPU CTC

I 2 6 CPU eTC
2 7 CPU CTC
2 8 IEEE-488 ADDRESS (DATA)

I 2 9 IEEE-488 ADDRESS (CONTROL)
2 A PIO (DATA)
2 B P10 (CONTROL)

'-
2 C NOT USED
2 D NOT USED
2 E NOT USED

I 2 F NOT USED

I
APPENDIX D

Page 1
Apr; 1 1/87
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~ADDRESS DEVICE

3 0 VHS INPUT (WPM)
3 1 VHS INP UT (EOW)
3 2 VHS IN PUT (REP RATE) I
3 3 VHS IN PUT (REP RATE)
3 4 429 INPUT (WPM)
3 5 429 INPUT (EOW) I
3 6 429 INPUT (RE PRATE)
3 7 429 INPUT (REP RATE)
3 8 VHS INPUT (B ITS PER WORD) I
3 9 VHS IN PUT (BITS PER WORD)
3 A 429 INPUT (BITS PER WORD)
3 B 429 INPUT (BITS PER WORD) I
3 C LOW SP EE 0 CLOCK FREQUENCY SELE CT~

3 0 LOW SPEE 0 CLOCK FREQUENCY SELE CT
3 E LOW SPEED CLOCK FREQUNECY SELE CT I
3 F LOW SPEED CLOCK FREQUENCY SELECT
4 0 VHS ADDRESS PRESET
4 1 VHS ADDRESS PRESET I
4 2 VHS ADDRESS PRESET
4 3 VHS ADDRESS PRESET
4 4 VHS ADDRESS PRESET I
4 5 VHS ADDRESS PRESET
4 6 VHS ADDRESS PRESET
4 7 VHS ADDRESS PRESET -4 8 VHS PAGE AND BUS SELECT
4 9 VHS PAGE AND BUS SELECT
4 A VHS PAGE AND BUS SELECT I
4 B VHS PAGE AND BUS SELECT
4 C VHS PAGE AND BUS SELECT
4 0 VHS PAGE AND BUS SELECT I
4 E VHS PAGE AND BUS SELECT
4 F VHS PAGE AND BUS SELECT
5 0 VHS CTC (REP RATE) HI I
5 1 VHS CTC (REP RATE) La
5 2 NOT US ED
5 3 VHS CTC (EOW) I
5 4 NOT USED
5 5 NOT US ED
5 6 NOT US ED I
5 7 NOT US ED
5 8 NOT US ED
5 9 NOT US ED I
5 A NOT US ED
5 B NOT US ED
5 C NOT US ED I
5 0 NOT USED
5 E INPUT BUS SELECT
5 F INPUT BUS SELECT fI

I
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I .- OPERATION/MAINTENANCE MANUAL

I ~R STD-7000, ADDRESS DEVICE

6 0 NOT US ED
6 1 NOT US ED

I 6 2 NOT US ED
6 3 NOT US ED
6 4 NOT US ED

I 6 5 NOT US ED
6 6 NOT US ED
6 7 NOT US ED

I 6 8 NOT US ED
6 9 NOT US ED
6 A NOT US ED

I 6 B NOT US ED
6 C NOT US ED
6 D NOT US ED

I 6 E NOT US ED
6 F NOT US ED
7 0 NOT US ED

I 7 1 NOT US ED
7 2 NOT US ED
7 3 NOT US ED

I 7 4 NOT US ED
7 5 NOT US ED.- 7 6 NOT US ED
7 7 NOT US ED
7 8 NOT US ED
7 9 NOT US ED

I· 7 A NOT US ED
7 B NOT USED
7 C NOT US ED

I 7 D NOT US ED
7 E NOT US ED
7 F NOT US ED

I 8 0 429 BUS CHANNEL ~ (REP RA TE)
8 1 429 BUS CHANNEL 0 (REP RA TE)
8 2 429 BUS CHANNEL ~ (WP M)

I 8 3 NOT US ED
8 4 429 BUS CHANNEL ~ (INNER WORD GAP)
8 5 429 BUS CHANNEL ~ ( INNER WO RD GA P)

I 8 6 429 BUS CHANNEL 0 (B I TS PER WO R0 )
8 7 NOT US ED
8 8 429 BUS CHANNEL 1 (REP RA TE)

I 8 9 429 BUS CHANNEL 1 (REP RA TE)
8 A 429 BUS CHANNEL 1 (WP M)
8 B NOT US ED

I 8 C 429 BUS CHANNEL 1 ( INN ER WO RD GAP)
8 D 429 BUS CHANNEL 1 (INNER WORD GAP)

I-
8 E 429 BUS CHANNEL 1 (BITS PER WORD)
8 F NOT USED
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ADDRESS

9 0
9 1
9 2
9 3
9 4
9 5
9 6
9 7
9 8
9 9
9 A
9 B
9 C
9 0
9 E
9 F
A 0
A 1
A 2
A 3
A 4
A 5
A 6
A 7
A 8
A 9
A A
A B
A C
A 0
A E
A F
B 0
B 1
B 2
B 3
B 4
B 5
B 6
B 7
B 8
B 9
B A
B B
B C
B 0
B E
B F

OPERATION/MAINTENANCE MANUAL
STD-7000

DEV ICE

CHANNEL ~ ADDRESS PRESET
CHANNEL ~ ADDRESS PRESET
CHANNEL ~ ADDRESS PRESET
CHANNEL ~ ADDRESS PRESET
429 BUS CHANNEL 1 ADDRESS PRESET
429 BUS CHANNEL 1 ADDRESS PRESET
429 BUS CHANNEL 1 ADDRESS PRESET
429 BUS CHANNEL 1 ADDRESS PRESET
429 BUS CHANNELS ~ AND 1 BUS ENABLE
429 BUS CHANNELS 0 AND 1 BUS ENABLE
429 BUS CHANNELS 0 AND 1 BUS ENABLE
429 BUS CHANNELS 0 AND 1 BUS ENABLE
429 BUS CHANNELS 0 AND 1 PIS LOAD
429 BUS CHANNELS 0 AND 1 PIS LOAD
429 BUS CHANNELS 0 AND 1 PIS LOAD
429 BUS CHANNELS 0 AND 1 PIS LOAD
429 BUS CHANNEL 2 (REP RATE)
429 BUS CHANNEL 2 (REP RATE)
429 BUS CHANNEL 2 (WPM)
NOT USED
42 9 BUS CHAN NEL 2 (I NNE R W0RD GA P)
429 BUS CHANNEL 2 (INNER WORD GAP)
429 BUS CHANNEL 2 (BITS PER WORD)
NOT US ED
429 BUS CHANNEL 3 (REP RATE)
429 BUS CHANNEL 3 (REP RATE)
429 BUS CHANNEL 3 (WPM)
NOT USED
429 BUS CHANNEL 3 (INNER WORD GAP)
429 BUS CHANNEL 3 (INNER WORD GAP)
429 BUS CHANNEL 3 (BITS PER WORD)
NOT USED
429 BUS CHANNEL 2 ADDRESS PRESET
429 BUS CHANNEL 2 ADDRESS PRESET
429 BUS CHANNEL 2 ADDRESS PRESET·
429 BUS CHANNEL 2 ADDRESS PRESET
429 BUS CHANNEL 2 ADDRESS PRESET
429 BUS CHANNEL 2 ADDRESS PRESET
429 BUS CHANNEL 2 ADDRESS PRESET
429 BUS CHANNEL 2 ADDRESS PRESET
429 BUS CHANNELS 2 AND 3 BUS ENABLE
429 BUS CHANNELS 2 AND 3 BUS ENABLE
429 BUS CHANNELS 2 AND 3 BUS ENABLE
429 BUS CHANNELS 2 AND 3 BUS ENABLE
429 BUS C~ANNELS 2 AND 3 PIS LOAD
429 BUS CHANNELS 2 AND 3 PIS LOAD
429 BUS CHANNELS 2 AND 3 PIS LOAD
429 BUS CHANNELS 2 AND 3 PIS LOAD

I

I

ta
I

I

I

I

I

I

I

•
I

I

I

I

I

I

I
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.- OPERATION/MAINTENANCE MANUAL
STD-7000

ADDRESS DEVICE

F 0 429 SPARE BUS (CH 6 ADDRESS PRESET)
F 1 429 SPARE BUS (CH 6 ADDRESS PRESET)
F 2 429 SPARE BUS (CH 6 ADDRESS PRESET)
F 3 429 SPARE BUS ( CH 6 ADDRESS PRESET)
F 4 429 SPARE BUS (CH 7 ADDRESS PRESET)
F 5 429 SPARE BUS (CH 7 ADDRESS PRES ET)
F 6 429 SPARE BUS (CH 7 ADDRESS PRESET)
F 7 429 SPARE BUS (CH 7 ADDRESS PRESET)
F 8 429 SPARE BUS CHANNELS 6 AND 7 BUS ENABLE
F 9 429 SPARE BUS CHANNELS 6 AND 7 BUS ENABLE

I

I
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~~~~
CPU PROM 1

X831

~7 FF
08~~

CPU PROM 2
X819

~ FFF
1~~~

NOT USED

1FFF
2~~~

CPU RAM
X810/X822

23 FF
24~~

CPU RAM
X811/X823

27 FF
28~~

CPU RAM
X812/X824

2BFF
2C~9J

CPU RAM
X813/X825

2FFF
3~~9J

CPU RAM
X817/X829

33FF
34~~

CPU RAM
X816/X828

37 FF
38~~

CPU RAM
X815/X827

3BFF

3C~~
CPU RAM
X814/X826

3FFF
4~~~

RAM

7FFF
8~~~

NOT USED

EEFF
F~9J~

VHS INPUT RAM
X633/X634

F1 FF
F2~~

429 INPUT RAM
X633/X634

F3 FF
F4~~

NOT USED

F7 FF
F899

VHS OUTPUT RAM
X715/X716

FFFF
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OPERATION/MAINTENANCE MANUAL
STD-7000

APPENDIX F - ABBREVIATIONS

General Abbreviations--------------
Defined below are various abbreviations and symbols which are
commonly used throughout the STD-7000 Bus Controller
Maintenance Manual text:

I

I

I

I

I

I

I

-­
I

I

I

I

I

·1

I

I

1 •

A
AB
AC
adj.
AM
ARDY
ARINC
ASCII

Assy
ASTB
AT
ATE
ATN
Aux
BCD
BRDY
BSTB
BUSAK
BUSRQ
BWS
CB
ccw
CH
CK or ClK
CLK/TRG
cm
CRT
CS
CW
cw
D
DAV
DB
dB
dBm
DC
DF
DIP
DMM
DSR

Address
Address Bus
Alternating Current
adjustment
Amplitude Modulation
Register A Ready
Aeronautical Radio Inc.
American National Standard Code for
Information Interchange
Assembly
A Strobe
Attitude Bus
Automatic Test Equipment
Attention
Auxiliary
Binary-coded Data
Register BReady
B Strobe
Bus Acknowledge
Bus Request
Beginning Word Sync
Control Bus
counter clockwise
Channel
Clock
External Clock/Timer Trigger
Centimeter
Cathode Ray Tube
Chip Select
Continuous Wave
clockwise
Data
Data Available
Data Bus
deci bel
decibel relative to one milliwatt
Direct Current
Discrete Functions
Dual In-line Package
Digital Multimeter
Data Set Ready

APPENDIX F
Pa ge 1

April 1/87
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



OTR
DVM
EIA
EOI
EPROM
EWS
FM
FREQ
GEN
Gd or GND
GPIB
HS
Hz
lAW
IC
IEEE
I EI
lEO
IFC
INTAK
INTR
I NTRQ
I/O
IORQ
ips
K
Kg
kHz
LED
LS
LSB
MDS
MHz
MREQ
MSB
mSec or ms
M1
NDAC
nm
NMI
NRFD
P
PA
para
PB
PC
p- P
pps
PRF
PROM
PSI
RAM

~R~ OPERATION/MAINTENANCE MANUALIrA STD-7000
.100

Data Terminal Ready
Dig ita 1 Vol tm et er
Electronics Industries Association
Enable In/Out
Electrically Programmable Read Only Memory
End Word Sync
Frequency Modulation
Frequency
Generator
Ground
General Purpose Interface Bus
High Speed
Hertz
In Accordance With
Integrated Circuit
Institute of Electrical and Electronic Engineers
Interrupt Enable In
Interrupt Enable Out
Interface Clear
Interrupt Acknowledge
Interrupt
Interrupt Request
Input/Output
Input/Output Request
Inches per Second
1000
Ki Io qr am
Kilohertz
Light Emitting Diode
Low Speed
Least Significant Bit
Minimum Discrenible Signal
Megahertz
Memory Request
Most Significant Bit
Millisecond
Machine Cycle One
No Data Accepted
Nautical Mile
Non Maskable Interrupt
Not Ready for Data
Plug
Processor Address
paragraph
Processor Bus
Printed Circuit
peak to peak
pul se per second
Pulse Repetition Frequency
Programmable Read Only Memory
Pounds Per Square Inch
Random Access Memory
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RD
REF
REN
RF
ROM
RXD
SOl S
SP
SRQ
STD
sw
Sync
TO
TCASS
TDIN
TDOUT
TLDR
TP
T/R
TRWD
TSLW
TSTP
TTL
TTY
TWRT
TXD
UD
llSec
UUT
V
VAC
VCO
VDC
VHF
VHS
Vp-p
VS&F
VSWR
W
WR
XSTAT
ZC/TO
%
g
~

OPERATION/MAINTENANCE MANUAL
STD-7 000 .

Read
Reference
Read Enable
Radio Frequency
Read Only Memory
Received Data
Standard Digital Interface System
Spare
Service Request
Standard Digital Interface
switch
Synchronization/ed
Terminal Board
Tape Cassette
Tape Direction In
Tape Direction Out
Tape Leader
Test Point
Transmitter/Receiver
Tape Rewind .
Tape Slew
Tape Stop
Transistor - Transistor Logic
Teletypewriter
Tape Write
Transmit Data
User Data
Microsecond
Unit Under Test
Vol t
Volts Alternating Current
Voltage Controlled Oscillator
Volts Direct Current
Very High Frequncy
Very High Speed
Voltage peak to peak
Voltage Selecting and Fused
Voltage Standing Wave Ratio
Watt
Write
External Status
Zero Count/Time Out
Percent
Ohm
Cl oc k
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


