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WARNING:
n

HIGH VOLTAGE EQUIPMENT

THIS EQUIPMENT CONTAINS CERTAIN CIRCUITS AND/OR COMPONENTS OF
EXTREMELY RIGH 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.

RESCUE OF SHOCK VICTIMS

. DO NOT ATTEMPT TU. PULL OR GRAB THE VICTIM
. IF POSSIBLE, TURN OFF THE ELECTRICAL POWER.

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

FIRST AID

. AS SOON AS VIGTIM IS FREE OF CONTACT WITH SOURGE OF
ELECTRICAL SHOGK, MOVE VICTIM A SHORT DISTANCE AWAY FROM
SHOCK HAZARD.

2. SEND FOR DOCTGR AND/OR AMBULANCE.
3. KEEP VICTIM WARM, QUIET AND FLAT ON HIS/HER BACK.

. 1F BREATHING HAS STOPPED , ADMINISTER ARTIFICIAL
RESUSCITATION, STOP ALL SERICUS BLEEDING.
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CAUTION:
INTEGRATED CIRCUITS AND SOLID STATE DEVICES SUCH
AS MOS FET'S, 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 DEYICES 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, MUSY
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

?esig?ated 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 eguipment contraols.

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 5TD-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 detajiled 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
Page 1
April 1/87
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The information in this manual applies to each unit in the Standard
Digital Iaterface System (SDIS}), which includes the STD-7000 Bus
Controller Unit, ESP 6515 CRT Display Terminal, CRT Interface,
Numeric Keypad and associated interface cabiing. The information
is relative to the mechanical and electrical characteristics of the
Standard Digital Interface System (SDIS). This manual contains
requirements for evaluating the SDIS during annual certification or
at any time performance is in doubt. Even though its history indi-
cates a high reliability rate, the SDIS 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
Page 2
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SECTION 1 - DESCRIPTION

General

The Standard Digital Interface System (SDIS) 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 SDIS 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 cperator to
interpret and manipulate data with a minimum of effort.

Functional

Until programmed for a specific application and implemented
within a test system thru an appropriate interface, the capabi-
lities of the SDIS are limited to normal power-up functions.
This manual therefore describes the capabilities of the SDIS 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.

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/0
buses and three (3) programmable very high speed ARINC
453 I1/0 buses.

{2} One (1) IFR I/0 bus used for interface of auxiliary
IFR test equipment.

{3Y One {1) IEEE Standard 488-1978 bus for interface of an
external ATE Controliler.

(4) One (1) EIA RS232C bus for interface of Operator
Terminal,

1-1-1
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In addition to the STD-7000's primary function as a bus
controller, the unit alsc 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
display terminal permits operator to observe all pertinent
hus status and control information, while the keypad
enables control information to be entered into the system,

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

Functional Block Diagram

The "STD-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.

Software Implementation

To perform a given task, the STD-7000 must first be programmed
with appropriate application software., 1In so doing, the
STD-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 option, application software can be supplied on a
PROM card.

1-1-1
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Mechanical {Refer to 1-1-1, Figure 2)

The STD-7000 Bus Controllier 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 Qutput PC Boards {removable PC Board)
Bus Analog Input PC Board (removable PC Board)
IFR Bus Interface Connector

R$5-232 Interface Connector

CPU PC Board (removable PC Board)

Input/Output (1/0) PC Bd {removable PC Board)
YHS Qutput 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

NOTE: 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) s described without any restrictions,
however, information concerning the Sierracin Power
Supply is restricted by its manufacturer to the +5
Yolt calibration and removal/installation
procedures.

1-1-1
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Operator Terminal

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

TRANSFORMER

CRT INTERFACE PC BOARD

CRT Interface Composite
Figure 3
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SECTION 2 - OPERATION

1. 1Installation

A.

General

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.

NOTE: As illustrated in the STD-7000 Functioral Block
Diagram (refer to 1-1-1, Figure 1), accessory test
equipment for most ARIKC 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.

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

(1) Safety Precautions

Listed below are several important safety precautions
which must be observed during all phases of system
instailation 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

Installiation/operating personnel should not
attempt to instali/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.

1-2-1
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{b) Grounding Requivements

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:

1l 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).

WARNING: DUE TO POTENTIAL SAFETY HAZARDS, USE
OF THREE-PRONG TO TWO-PRONG ADAPTOR
PLUG(S) IS NOT RECOMMENDED.

{c) 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 gualified maintenance personnel
only.

(d} Observing "CAUTION" and "WARNING" Labels

Extreme care should be exercised when performing
any operations preceded by a “CAUTION" or
"WARNING" Tabel. "CAUTION™ labels 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.

il M = = W N W "Ir Il B N N E B m IllI'III -
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{2) Equipment Inspection

A11 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.)

Power Requirements

A1l 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.

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

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

(4) Installation Equipment

A1l electrical connections are easily made by hand,
without use of any special tools.

M W W =N N W . *‘I‘ N W N = N - lI‘l'ﬂll -
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{5} Bench/Rack Installation

The 57D-7000 Contrecller, Operator Terminal and
accessory test equipment can be installed in either a
bench-top or rack-mount fashion. Al1 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.

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

Equipment Rack Mounting Kit
(IFR Part Number)

STD=-7000 1001-0000-002

CRT Display 1405-0001-000

Terminal

Rack Mounting Kits
Table 1

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

“LATERAL BENCH INSTALEATION™

car
INTERFACE

CRT .
lso7000|! OF i AP
~STACKED BENCH (o RACK) INSTALLATION" “RAGK MOUNT INSTALLATION"
- CRT
WTERFACE
CRT
STD-T000 STO-T000 | [rmeree
—— ———
CRT [ S e
| _OF | POF

Recommended Installation Configuration
Figure 1
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B. System Interface
{1) 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
equipment.,

Connect Cable 1 from STD-7000 CRT Power Connector
(J202) to CRT Interface Power Input Connector
{J15001).

Connect Cable 2 from CRT Interface Power Qutput
Connector {(J15008) to CRT Terminal.

Connect Cable 3 from CRT Interface Terminal
Connector (J15004) to CRT Terminal.

Connect Keypad to CRT Interface Keypad Connector
(215002). _

Connect Cable 4 from STD-7000 RS-232C Connector
{J414) to CRT Interface STD-7000 Connector
(J315003).

Connect Keyboard to CRT Terminal.

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

Plug male end of STD-7000 AC power cord into
standard three-prong grounded wall receptacle.

Interface procedure is now complete. Do not activate
STD-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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CABLE 3

CABLE 2

CABLE 1
CABLE 4

System Interface Diagram
Figure 2
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2. Description of Controls, Connectors, and Indicators

1

TArE

-?@ @

STD-7000 Front Panei
Figure 3

A. STD-7000 Front Panel
(1) Magnetic Tape Transport
Tape drive compartment for program (personality) tape
cassettes. Tape drive will accept only Certified
Digital Mini-cassettes.
{2) Keypad Mount
Mounting attachment used in securing model KP-72480

Keypad to STD-7000 front panel for operating
convenience.

{3) Reset Switch

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

(4) Tape Cassette Eject Button

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

(5) AC Power Switch

Pushbutton switch which supplies/interrupts external
AC power to STD-7000. (Switch is illuminated when

power is set to ON.)

1-2-2
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STD-7000 Rear Panel
Figure 4

B. Rear Panel
{1) Discrete Functions Interface Connector

96-pin female connector for interface of Discrete
Functions Control Unit to STD-7000.

(2) CRT Power Receptacle

Standard 3-prong power receptacie 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 RSZ232C 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) TIEEE-488 Bus Interface Connector
24-pin female connector conforming to IEEE Standard
488-1978 for interface of general purpose programmabie
instrumentation.

{(7) IEEE-488 Address Switch

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

1-2-2
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i

RIEIE]

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.

CRT Keyboard

.
.

(Refer to Manufacturer Reference Manual for key ident-
ification and description.}

1-2-2
Page 3
April 1/87

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




OPERATION MANUAL
I STD-7000

/
23
=7
=4

—/
-\j
—
=
fus
A—
0
——
+

Al L2
N —
-|4 ls) 6 -
/. A | Ve |2 Al
Sy | y—-g —y
BACK
' El B=
=0l ==
| —|[f—

> = '\‘h-.. //
DB <E
A | 12—t

oo
A
\7
1>
N7
2

16-Key Numeric Keypad (Top View)
Figure 6

D. Numeric Keypad

A11 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

Function Required Keystrokes
ENTERING DATA 1. Key in numeric data into
INTO MEMORY appropriate data field.

2. Press "ENTER" key.

ERROR CORRECTION 1. Press "BACKSPACE" key to erase
(For data keyed in, any displayed data preceding
but not yet entered CRT cursor.

into memory}

ERROR CORRECTION 1. Procedure same as outiined for
{For data entered "ENTERING DATA INTQO MEMORY."

into memory)

1-2-2
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" sTD-7000

 CRT.INTERFACE. | |

-/

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

ITluminates when power is applied to the CRT Interface.
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CRT Interface Rear Panel
Figqure 8

F. CRT Interface Rear Panel
(1) Fuse
1.5 Amp - 125 Volt
(2) Power Input Connector
Input Connector for STD-7000,

(3) Power OQutput Connector

Qutput Connector for CRT Terminal.
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3. General Operating Procedures

A. Power-Up Behavior

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

(1) Automatic Start-Up Routine

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

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

CAUTION: 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}.

{3) 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.

(4) 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 automatically access and
display program information contained in PROM.

----.----‘-i
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B. TEEE-488 Address Switch Settings . .
The IEEE-488 address switch (1-2-3, Figure 9) is located in
the lower 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.

1 2 345 6 7 8 )

NN ZO )

STD-7000 IEEE-488 Address Switch Settings
Figure 9

C. IEEE-488 Address Switch Functions
(1) Selection of Start-Up Routines

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:

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

Segment Positioning
Table 2

{2) Selection of Bus Address

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 QOperation Manual, under section ATE
System Operation.) '

1.2-3
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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.

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
personatity 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 operation).

(2) ACTIVATE STD-7000 POWER SWITCH

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

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.

"NOGTE: 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 aptions installed.

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

(4) PROM CARD MEMORY CHECK

Following a successful memory diagnostic, the STD-7000
performs a self-check to determine if an optional PROM
memory card is installed. The STD-7000 unit is
equipped for magnetic tape and/or PROM card operation.
If STD-7000 contains both operation capabilities, the
personality software contained on tape may or 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.) :
RESET MENU
EXECUTE TAPE PROGRAM

LOAD AND EXECUTE TAPE PROGRAM
. EXECUTE PROM PROGRAM

QF P =t

KEY IN:

Through an appropriate keypad entry, operator can
instruct STD-7000 to execute one of the three
operations listed on RESET MENU.

1 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.

[~

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

(b} Without PROM card memory capability, the routine
will proceed directly with tape rewinding and
loading functions immediately after completion of
memory diagnostic.

1-2-3
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(5} 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.) '

(6) LOAD TAPE

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

(7) RESET OPERATION

Under normal operating conditions, "RESET" switch 1is
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:

(a) Under magnetic tape operation

The following RESET MENU will automatically
appear on CRT:

RESET MENU

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

KEY IN:

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

(b} Under PROM card operation
CRT will automatically display same RESET MENU

described in paragraph {4)(a), and operator again
has option of executing tape or PROM programs.

| .."'Ir. - N W N O m . m. llb i .III . = Em W . .‘llv.. "
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Automatic Start-Up Routine (Sequence of Operation)

Figure 10
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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

STEP - PROCEDURE
1 Press F3 key on Keyboard to display Directory
Menu,
Directoryi V1O

fDinp:Iuj' l | General “ Comm I I Prir ” Hybd F I Ratponis '

[OnLIn] [ ClrSern ” ClrComm | [ mm] I Rueal | ”Sw 1 ”Recui 2 ” Sav 2 ” Focir:r_l

Directory Menu
Figure 11

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

and use):

Display t] we [ o | vi0

|eoco  ||execciwn  ]|cursormink sk |[cursor o0 |[NogR KN |

IS:rI Madium ]!_Norm Video II 60 FPS I r&ar Sover Cff “No Stat J

Display Menu
Figure 12

Genaral bl ser j| o | V1.0
|¥mo0 Jvri00 usa ™ | [Avtomrar oti | [newiine oir ]
IUsarkoyn Unl ”_Unﬂam Unli ]IﬂumPud]] NormCursorkays I

General Menu
Figure 13
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STEP PROCEDURE

Comm [ e | e | vi.0
f}'r-seoo |{rexmr_|[xorF @220 || ||

[Costamott | [E1A Date | [Disc zmc ] {mitimt _ |

Comm Menu
Figure 14

Prnte [ met [ o | VIO
[Fes600 ][Mude I'Iurrn_l

FuliSern [ ASCI Only | [ Tarm Nonw |

Printer Menu
Figure 15

Kybd [ e [ o] V.0

[Tyowe | [comnk__] [Fotorup on | [chick ot ]

Fwormbait on | [Worgeens otf | [«Bstiam | [ereok on |

Keyboard Menu

Figure 16
Tab 1w | o | Vo
I Cirall I Set 0 [Pﬂm ]

Tab Menu

Figure 17
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STEP PROCEDURE
Response 1 I Nuxt J[ Dir J VIO
[T1em 10 uTioe || 1o j[me |
IAMD Ans OH _I l Disploy ”—Amwtr Backs |

Response Menu
Figure 18

NOTE: Refer to Directory Menu and
utilize SAV 1 function.

.----‘-
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F. Personality Display
(1} Menu Format
Two important objectives of the SDIS are:

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

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

The menu format within the SDIS 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
Menus can be categorized into two basic groups:
| 1. Reset Menus
Reset menus {(contained in STD-7000 firmware)
are used only in performing start-up and/or
maintenance operations. Examples of reset
menus referenced in earlier sections are:
Diagnostic Test Program (1-2-3A)
Tape Reset Menu (1-2-3D)

PROM Reset Menu (1-2-3D)

I~

Personality Menus

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

»
o
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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)

(b)

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 monitor bus
activity. A typical master menu is shown in
1-2-3, Figure 19,

NOTE: Al17 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
jdentified in the following menu displays.

Function Control Menus

The Function Control menu is used to display
specific status and control data pertinent to the
test procedure being performed. Al]l test
parameters are formatted into clearly defined
data fields, permitting simultaneous observation
of all bus communication. A function control
menut is selected for display by keying in the
appropriate numerical code for that menu, as pre-
santed on the master menu., A typical function
control menu is shown in 1-2-3, Figure 20.

1-2-3
Page 12
ARpril 1/87

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




N L
OPERATION MANUAL
STD-7000
(4} Master Menu
( R N
WEATHER RADAR MASTER MENU MENU TITLE

L. CONTROL BUS OUTPUT MENU )
2. DATA BUS OUTPUT MENU

3. ATTITUDE BUS OUTPUT MENU
4. CONTROL BUS INPUT MENU
5. DATA BUS INPUT MENU >‘\ SELECTION OF

6. DISCRETE FUNCTIONS MENU FUNCTION

7. ANTENNA TEST MENU CONTROL MENUS
8. ANTENNA SIMULATE MENU )

DISPLAY MENU NO: &

KEY ENTRY FIELD

(a)

(b)

(c)

Master Menu (Typical Display)
Figure 19

Menu Title

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

Selection of Function Control Menus

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

Key Entry Field

Entry position for number corresponding to (CRT
Cursor?_function control menu to be displayed.

1-2-3
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STEP PROCEDURE

1. | Determine the function control menu to be
displayed.

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

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

1-2-3
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ction €ontrol Menu

(a)

{c)

( CONTROL BUS QUTPUT MENU MENU TITLE
(. PAGE (GB @)  2.CONDITION [SEND)  3.RATE (d2@)
CONTROL WORD RANGE WORD
4.{270) LAGEL 13, {271}
5. (0DD) PARITY 14. (EVEN])
6. {VAL) MATRIX 15, {VAL}
RANGE 16, {@8%)
DATA FIELDS R 7 (W) MODE
8.{+60.0a TILT
8. [CAL) GAIN
10. (OFF) 5TAB MASTER MENU
11. {ON} INDENT RETURN
\ 12.{OFF) SECTOR
CHANGE FIELD NQ:&— 99. RETURN TO MASTER MENU

KEY ENTRY FIELD

Function Control Menu {Typical Display)
Figure 20

Menu Title

Specifies the function control menu being
dispiayed.

Master Menu Return

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

Key Entry Field (CRT Cursor)

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.
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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 hightighted in 1-2-3, Figure 21,

SRS L0 S T] P
(ot iitans]

Function Control Menu (Binary Data Fields)
Figure 21

STEP PROCEDURE

1. {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
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o (b) Numeric Data Fields

Numeric fields contain numeric data only,
Examples of numeric fields are highlighted
in 1-2-3, Figure 22.
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Function Control Menu {Numeric Data Fields)
Figure 22

STEP PROCEDURE

1. | Determine the data field to be changed.

2. {Enter number of data field and 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
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Alpha Data Fields

Alpha fields are fields that may contain one of
several words, Examples of alpha fields 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,

AT

MATRIX: &

I.VALID 3. TEST
2. INVALID 4. SLAVE

SUBMENU FOR
DATA FIELD NO.6

it g o it

PR

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
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(d) Alphanumeric Data Fields

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

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

T

SUBMENU FOR
DATA FIELD NO.9

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 Tocation of submenu on CRT
display may vary).

----.----.!_
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STEP PROCE DURE \‘,

W R

3. ;he operator has two choices for entering new
ata:

L
PR

----.---/'

1. Select one of several conditions provided
on submenu and press ENTER key.

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

{(7) Data Entry Format

A1l STD-7000 application programs feature an inherent
error-checking capability which will aid operator iin
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 #1l: Test parameter LABEL requires all data
entries to be in octal coding within a
range of § to 377 and with no digit being
larger than 7.

ENTRY  RESULT

426 INVALID; entry
exceeds range 1imit
of 377.

35.6 INVALID; decimal
point not accep-
table.

346 VALID; entry con-

forms to all input
requirements.

285 INVALID; widdle
digit is greater
than 7.

1-2-3
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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 -).

ENTRY RESULT
-15.,02 INVALID; entry is
not a multiple of
.25,
+63.25 INVALID; entry

exceeds maximum
acceptable tilt
angle of 15.75.

+14.75 VALID; entry con-
forms to all input
regquirements.,

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

Preventive Maintenance

This section contains routine maintenance instructions for
¢leaning and inspecting the STD~7000 Bus Controller.

A. External Cleaning

(1)

(2)

(3)

(4)

(5)
(6)

Clean front pane1 with a soft lint-free cloth. If
soiled area is difficult to remove, dampen cloth with
water. Use liguid detergent only if necessary.

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 Jjet,

Remove grease, fungus and/or ground-in dirt from sur-

faces with a soft lint-free cloth dampened {not wet)
with denatured alcohol.

Remove dust and dirt from connectors with a soft
bristled brush.

Clean wire leads with soft 1lint-free cloth.

Paint exposed metal surface to avoid rust or
corrosion.

B. Internal Cleaning

(1)

Remove internal dust with hand contro]led dry air jet
of no more than 15 psig (1.054 kg/cm®) 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.

2-1-1
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Visual Inspecticn
{1) Card Cage Assembly:
(a) Inspect tightness of subassemblies and all

mounted equipment (including vertically installed
PC Boards).

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

(2} Circuit Boards:

{a) Inspect for corrosion or damage to connectors.

2-1-1
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SECTION 2 - TROUBLESHOOTING

1, Theory of Operation

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
follows:

(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 Organizatiornal Chart (2-2-1, Figure 2).

(2) Module Level Theory of Operation

Detailed description of the individual module circuit
theory and functions relating to normal operation of
the STD-7000, A1l 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
Controller capable of controliling serial bus com-
munications. A1l components within the unit are solid
state. The primary function of this unit is teo 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

N W W aE mE m N ‘I' W W WM N SN =m W, ll‘l'ﬁll -

Converts the AC input voltage to four DC voltages

(+6 VvDC, -5 ¥DC, +12 VYDC 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 Receptacle (J202) for use as a
source of power for the operation of other equipment.

2-2-1
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(2) Cooling Fan

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

PROCESSGR BUS ADDRESS/DATA/CONTROL CLOCTKS |
MIN {PROM)
CASSETTE CPU Mé?l;“:!j\' MEMORY
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I .
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H
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STD-7000 Simplified Interconnect Block Diagram
Figure 1

{3) Mini-Cassette Transport

Used as one source of STD-7000 software implemen-
tation. Once a prepared, certified, mini-cassette
tape containing the desired application software is
installed 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 STD-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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Figure 2

Card Cage Assembly

Consists of a Card Cage and Motherboard Assembly which
contains the IFR Bus, ARINC Buses, IEEE-488 Bus,
IEEE-488 Address Switch, Cassette Tape Transport
Interface, RS-232C (CRT Display) Interface, Cooling
Fan power source and DF {Discrete Functions} inter-
connect, The Motherboard contains provisions for
twelve vertically installed, plug-in PC boards or
cards (refer to 2-2-1, Figqure 2), The cards may be
installed in any slot within the card cage with the
exception of the CPY and 1I/0 cards. To prevent
damage to the CPU and its peripherals, these two cards
must occupy their assigned positions, For proper
system operation, all slots between the CPU Card and
last card in system (normally the Analeg 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 units under ATE control. When this card is
installed, the Microprocessor will automatically
access and display program information contained
in PROM, if selected.

(b)Y 16K RAM Card

Used in conjunction with the Mini-Cassette
personality tape to program the STD-7000 for a
specific software application.

2-2-1
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CP Card

Contains the brain for controlling all the inter-
face circuits and executes the program instruc-
tions which determine the usage of all I/0
devices and CPU support devices.

1/0 (Input/Qutput) 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 YHS 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.

429 Qutput Card

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

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

Logic Input Card

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

Analog Input Card

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

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

(1} S§TD-7000

(a)

Microprocessor Operation

The CPU or Microprocessor Card is the controller
of the S$TD-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

2-2-1
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communicates with the rest of the STD-7000
through a 100-pin connector on the Motherboard.
The Microprocessor has sixteen address lines,
eight data lines, seven control lines (including
one read and one write strobe). On initial
power-up, the Micro-processor performs a func-
tional test of each card installed in the card
cage. Upon completion of this functional check,
the Microprocessor checks the Card Cage for the
presence of an EPROM Card. 1f the EPROM Card is
present, its program will automatically be exe-
cuted, if selected, in accordance with the
information contained in ROM. If the Micro-
processor does not sense an EPROM Card, it will
then load the program contained on magnetic tape,
into RAM. After tape loading, the Microprocessor
executes the tape program which determines the
usage of the 1/0 devices and CPU support devices.

Memory Operation

The $TD-7000 contains provisions for a 16K RAM PC
Board and/or the optional 16K EPROM PC Board.

The CPU Card contains an additional 4K bytes of
FPROM and 8K bytes of RAM. (Refer to Appendix E
for RAM/PROM address locations)

Card Cage Operation

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,
I1/0 Card, VHS OUTPUT Card, three 429 QUTPUT
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 alsoc contains the ARINC Bus, used for
all 429 and 453 (VHS) Bus activities during com-
munications with a LUT, via the DF 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
Page 5
April 1/87

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




(2)

% MAINTENANCE MANUAL
/4 S$TD~7000

the CPU freedom from a constant monitoring pro-
file. This allows other functions in the proto-
col structure to be accomplished simul taneously.
The 429 Bus data originates from one of three 429
Qutput Cards (depending upon how the access
jumpers are jnstalled) and the VHS Bus data
originates on the VHS Bus Output Card. Both
buses use the Logic and Anatog Input Cards for
interpretation, multiplexing and deformatting of
signals. Received data is available to CPU from
either or both Input Cards, when requested.

CRT Interface

The CRT Interface filters the control codes from the
STD-7000 and converts the control codes 1o the
appropriate ANSII control codes for use with any

standard ANSII terminal.
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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

1. The following information applies to shipping 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.

CONTACT : Customer Service Dept,
IFR SYSTEMS, INC.
10200 West York Street
Wichita, Kansas 67215

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

{(2) A1l test sets must be tagged with:

(a) Owner's Identification and address
(b) WNature 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. 1If original shipping
containers and materials are not available, contact
IFR Customer Service Dept. for shipping instructions.

{(4) A1l freight costs on non-warranty shipments are
assumed by customer. {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. '

i N W = =N W W 1‘I‘ N & W BB N =m . l‘ll'Il m

{3) Place test set into shipping container, making sure
set is securely seated in bottom packing mold.

1-4-1
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(4) Place top packing mold over top of set and press down
until mold rests solidly on bottom packing mold.

(5) 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.

TOP PACKING MOLD

TEST INSTRUMENT
. WRAPPED WITH
>, POLYETHYLENE

" SHEETING

BOTTOM PACKING MOLD

HOLD-DOWN
STRAP

IFR SHIPPING CONTAINER

~ _Repacking Procedure
Figure 1
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(2) Model KP-72480 Keypad
Description: 16-key numeric Keypad; includes
10 numeric keys, two math opera-
tor keys (+,-), one decimal
peint key, one backspace key,
one enter key and one shift key.

2. Following are the specifications for the CRT Interface:

A. Dimensions

(1) 8 X 81X 4
B.. Weijght |
(1) 8 1bs..
Power

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

D. Operating Temperature

(1) 0 to 50 degrees C

E. Code Conventions

(1) Input - Ann Arbor Model 400E Control Codes.

{2) Output - ANSI Standard X3.64-1979 and X3.41-1974
Control Codes.

1.3-1
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D. Magnetic Tape Transport
Type:
Read/Write Speed:
Media:
Data Rate:

Formatted Data
Density:

Number of Heads:
Tracks on Tape:

Channels in Head:

Dimensions

Lehgth:

Width:

Height:

Weight:

Power Requirements

Voltage:

Frequency:

. I.wllrll N N W = = Em ‘ll' . W W = N m. ‘."I,.l [}

E. Physical Characteristics

OPERATION MANUAL
,4 STD-7000

Certified Cassette Transport

3 ips

Certified Digital Mini-Cassette
2400 Baud

50K bytes per side
One
Two

One

NOTE: For further information concerning the (M-600
Mini-DEK (Digital Mini-Cassette Transport),
address correspondence to:

BRAEMAR COMPUTER SERVICES, INC.
11400 Rupp Drive

Burnsville, Minnesota 55337
(612) 890-5135

16.125" (41cm)

16.31" (42cm)

6.75" (17¢m)

20 1bs Approx. {9,07Kg)

115 VAC (Standard)
230 VAC {Factory available by
special order,)

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

1-3-1
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Power
Consumption: 100 Watts

Environmental Requirements

Temperature: 50° F to 113° F {Operating)
-40° F to 160° F (Storage)

Humidity: 20% to 80% (Operating)
0% to 90% (Storage)

F. Optional Peripherals
{1) ESPRIT 6515 CRT Terminal

Screen: 14" (35.6 cm) diagonal, P31
{green) phosphor

Display Size: 7" (17.8 cm) X 9.4" (23,9 cm}

Character: 7 or 8 Bit; 0dd, Even, 0, 1, or

No Parity; 1 or 2 Stop Bits

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

Dimensions: Length: 13.0" (33 cm.)
Width ; 13.6" (34.6 cm,)
Height: 13.8" (35 cm.)
Weight: 21 1bs., (9.5 kg.)

Line Voltage: g7.75 to 132,25 VAC (115 V
Nominal) or 195.5 to 264.5 VAC
{230 V Nominal), Switch
Selectable

Frequency: 47 to 63 Hz

Input Power: 50 Watts Maximum

1-3-1
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SECTION 3 - SPECIFICATIONS

Following are the specifications for the STD-7000 Standard

Digital Interface System:

A. Bus Characteristics

{1) ARINC 429 (High & low speed 1/0 buses)

Number of Buses:

Low Speed Bit Rate:
High Speed Bit Rate:
Bus I/0 Capabilities

Qutput:

Input:

Buffering:

Message Transmission
Rate:

Word Spacing:

Six (6) programmable high speed
and low speed I/0 buses.

Variable from 10 kHz to 15 kHz

100 kHz

Selected or simultaneous opera-
tion of all & output buses; data
content and transmission rate of
each bus are individually
programmable.

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

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

Programmable from 0 to 255
messages per second, in minimum
of 1 message per second
increments.

Programmable in single bit
incrementis.

1-3-1
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(2) ARINC 453 (Very high speed 1/0 buses)

Number of Buses:

Bit Rate:

Bus I/0 Capabilities
Qutput:

Input:
Word Length:

Message Transmission
Rate:

Rear Panel Interfaces

IEEE-488-1978:

EIA RS5232C:

IFR Auxiliary Bus:

Processor System
Microprocessor:
Memory
Max. Hardware:

Max. Addressing:

Three (3)
1 MHz

Selected or simultaneous opera-
tion of 2all 3 output buses; data

content and transmission rate of

each bus are identical.

Selected operation of any one of

three buses at any given time.

Programmable from 1 to 2,048
bits.

Programmable from 0 to 255
messages per second, in minimum
of 1 message per second incre-
ments.

One Z24-pin GPIB connector as
defined by IEEE Standard
488-1978.

One 25-pin "D" type connector
for optional CRT terminal.

Gne 25-pin "D" type connector

for interfacing IFR test equip-
ment.

Z-80

40K RAM or 64K PROM
64K RAM or 64K PROM

1-3.1
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Module Level Theory of Operation _
(1) EPROM Card - Optional (Refer to 2-2-1, Figure 4 and

2-2-7, Figure 85)

ADDRESS

; E DECODER

ROM AD;S:SS
ARRAY :

ADDRESS BUS
BUFFER
DATA CONTROL
> BUS BUS
DATA

Il =

BUFFER’ BUS

EPROM Card Block Diagram
Figure 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 %1223 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 the location of each half (16K each).
X1220 and X1221 operate identically te X1222 and
X1223. X1220 and X1222 decode and select any one 2K
block of memory when required. The 2K block of memory
jumpers (1-8) permit any 2K block of memory to 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 installied, The Address Buffers
(X1218 and X1224) isolate the Address Bus from the
bank of 16 memory IC'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
+bV¥ for proper operation,.
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(2} RAM {Random Access Memory) Card (Refer to 2-2-1,
Figure 5 and 2-2-7, Figure 86)

‘_:>ADDRESS <
IDECODER ! !

ADDRESS Abgﬁgss RAM
Bus L — > : >
Us BUFFER ARRAY

CONT!
i — y r
A <

o <:> BUFFER

RAM Card Block Diagram
Figure 5

The RAM Card circuitry contains an Address Decoder,
Address Bus Buffer, Data Bus Buffer and a 16K X 8 RAM
Array. :

The Address Decoder (X1102, X1103, X1106A and X1106B)
decodes the address present on the Address Bus. The
address information is used to select the appropriate
1K X 8-Bit Block of RAM. X110l decodes the base
address for the RAM PC Board which is jumper program-
mable to allow the instailation of identical PC Beoards
on the same bus circuit without any address conflict,
The 16K X 8 RAM Array consists of thirty-two, 1K X
4-Bit memory IC's {X1107 through X1138). Two IC's are
used to form a 1X X B-Bit Block of memory, thus six-
teen 1K X 8-Bit Blocks are configured to represent a
16K X 8-Bit RAM. The address Bus Buffer (X1104) and
the Data Bus Buffer (X1139) provide buffering between
the bus tines and the thirty-itwo memory IC's,

22l
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{3} CPU Card (Eefer to 2-2-1, Figure 6 and 2-2-7,
Figure 87)

)CQNTRQL
. ’ 1 Bus
q =t AODRESS
rmmmmm I i - JJF——~>BM
v ¥ P
CONTROL OUTPUT +| DECODER
- IN/DUT
BUS TIMING Lo &
BUFFER LOGIC |
ﬁ PARALLEL L oan
Q—.,—-————-> )
[ | 6T (______L TIMING
IGNALS
L]
RAM
ROM -
T,
| eenERaToR = DATA

CPU Card Block Diagram
Figure 6

The architecture of the CPU Card is structured around
a Z-80 Central Processing Unit (CPU). This card con-
tains 4K Bytes of EPROM, 8K Bytes of RAM, four 8-Bit
parallel I/0 ports, a Counter Timer Controller (CTC),
the IFEE-488 Address Switch and Mini-cassette Tape
Transport Interfaces otherwise known as Parallel
Input/OQutputs (PIO's).

The Clock Generator (9.9 MHz Square Wave Oscillator)
is formed by X805B, XB05E, X808F, 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 Sgquare Wave Clock Signal (®). This
square wave signal is then routed to the Clock Buffer
(driver) and Clock Inverter (X805B) which inverts the
square wave clock signal producing a ¢ signal for
applicatior to the Control Bus Buffer and Qutput
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 retrieving {fetching) instruc-
tions from either the RAM or EPROM memory. It issues
commands based on the information contained in these
jnstructions to act on data, its peripherals, and/or
itself (refer to Zilog 1981 Data Book for Z-80 CPU
Timing information), The Control Bus Buffer (X821)
provides buffering of the control signals between the
CPU and Control Bus. The Address Buffer (X808 and
X809), 1ike the Control Bus Buffer, provides buffering

. 2-2-1
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hetween 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 date from the CPU to
the Data Bus during an output (write) cycle. The
direction of this buffer is controlled by the In/Out
Logic {X801A, X8O1B 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 M1 lines, The gate
output will indicate an "in" condition during a read
(RD active) or instruction fetch (M1 active). An
output condition indication is present at all other
times.

The OQutput Timing Logic (X803C, XB04A, X804D, XB805A,
X805D, X806 and Q801) controls the WAIT and IORQ 1ines
and is provided to insure the I1/0 devices have suf-
ficient time to respond to commands issued by the CPU.
The Address Decoder (X818, X830 and X836) decodes the
present address informatien on the Address Bus and
selects the addressed circuit for communication Wwith
the CPU. Decoder X830 decodes address P@PPryy thru
ﬂFFFéH) which is used to select EPROM operation.
Decoder X818 decodes address ZBﬂﬁaH} thru

3FFF§H) which is used to select RAM operations, and
Decoder X836 decodes 2P(y) thru 2B(y) which is used to
select the CTC and/or the Parallel I/0 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 1ight 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/0 (X834 and X835} is software program-
mabie and contains a handshaking feature (refer to
Zilog 1981 Data Book for timing and programmable
functions). _

The ¢TC (Counter Timer Controller) has four program-
mable counter/timer circuits and prescalers that are
used for general purpose timing applications (refer

to Zilog 1981 Data Book for timirg and programmable

functions). :
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(4 170 {Input/Qutput) Card (Refer to 2-2-1, Figure 7 and
2-2-7, Figure 88).

ADDRESS ». | ADDRESS
3 ~} DECODER
& N
DATA I = ]
BUS A K b, [N S COMMUNIGATIONS | o o RS2326
5 E "') [ i BUFFERS PCRT
5 L3 L
D L —
o
5 A
B A
U S FEH e R
e 1 >
- > BT eP1E
— TALKER? [~ auFrers K> GPIB
- LISTENER

I/0 Card Block Diagram
Figure 7

The primary purpose of the Input/Output {1/0} 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 {X1001 and X1005) decodes the I/0
Address present on the Address Bus. Once an I/0
address is decoded, the appropriate I/0 circuitry
{i.e. CTC, PI0 or GPIB Talker/Listener) is enabled and
directed to transfer data between itself and the CPU,

A Counter/Timer. Controller (CTC) (X1009) generates the
R5232C 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 RS$232C character has been received. These
interrupts alert the CPU to either fetch the received
character or supply the next character to be
transmitted (refer to Zilog 1981 Data Book for timing
and other data pertaining to the Z-80 CPU}. The
Programmable Communications Interface (PCI} {(X1008)
performs the RS232C coding and decoding functions
{refer to INTEL 1980 Component DPata Catalog for timing
and other data pertaining to the 8251A component).

The Communications Buffers (X1017 and X1018) provide
buffering between the PCI and RS5232C port. These buf-
fers include a Line Receiver (X1017) and a Line Driver
(x1018).
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A Parallel Input/Output (PID) (X1007) 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 electrical parameters of the Z-80 PIQ).
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 (X1016) 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 Cataleg for additional
information pertaining to the 8291 component). The
GPIB Buffers consist of three Bi-directional Buffers
(X1010 through X1012) and a Uni-directional Buffer
(X1013). Each has a requirement to provide buffering
between the GPIB and the GPIB Talker/Listener,

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

DATA
BATE BUE v BUFFER
]
1% ~| Aboress
B AQD!
- OECODER
N -
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) COUNTER ]
1
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| wuosic PARALLEL
TO SERIAL
COMVERTER
STARY
sar|  SYNC ]
| GENERATOR [
170 o LEVEL VHS BUS O
[ ) poRess CONVERTER [0 W3 20° &
' DECODER [}

140 I

LATCH

\

VHS Output Card Block Diagram
Figure 8
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The YHS Dutput Card generates and sends Manchester 1]
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 Memory Address Decoder (X728) controls the RAM
Select {RAM SEL) l1ine which will be Tow anytime a
memory address between F8PP 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
jnformation on the Processor_ Address Bus to the RAM.
On the other hand, when the RAM SEL line is irnactive,
the RAM is placed in a READ mode {read from RAM} and
the Address Switch places the output of each of the
Counters onto the RAM's Address Bus. An I/0 Address
Decoder (X727} decodes the addresses of the 1/0 Latch,
Address Counter, and the CTC, within the Control lLogic
Network. The I/0 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
Tine 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
also interrupts the microprocessor after receiving a
Stop Sync signal (refer to I-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 output of the Processor
Address Bus, and places the selected output into the
RAM. The 8-Bit X 1024-Bit RAM (X715 and X716) con-
tains 10 Address lines, eight of which are driven by
the Address Switch and two are driven by the I/0
tatch. Two of these lines select one of four words
stored in 256 Byte boundaries within the 1K 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 pSec each. The
Shift Register output of this converter is the NRL
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
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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 Tatch
outputs are applied to Level Converters (X720, X721
and X730) which allow TTL levels to drive the OQutput
Transformers (7701, T702 and T703). Transformer out-
put signals are controlled by Relays (K701, K702 and
K703). These relays are driven by the I/0 latch which
commands them to either enable or disable VHS channels
P, 1 or 2.

The Start Sync and End Sync signals are produced by
the Sync Generator and are temporarily stored in two
Flip-Flops (X708B and X718B). 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 X708A, When either X708A or X718B
is set, the Counter {X719} is enabied by X709B.

The Counter counts up to its terminal count (3 uSec)
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 uSec

high followed by 1.5 uSec Tow). 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-Fleop
(X718A) turns the Level Converter on at the beginning
and off at the end of the VHS word-message.

N I N W . N . l‘llﬂll s

I
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The Control Logic starts the word transmission, clocks
the Address Counter and Toads 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 uSec intervals. The programmable inputs
are used to yield a 1-Bit resolution of the word
length {the Address Counter can only address 8-Bit
Bytes), The Load signal for the Parallel to Serial
Converter is produced by X707, X709C and X722D.
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429 Bus Output Card (Refer to 2-2-1, Figure 9 and

2-2-7, Figure 90)
m|:>| A onsilsm
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429 Bus Output Card Block Diagram
Figure 9

A 429 Bus is a 3-State Serial Bus defined as having a
positive voltage represent a logic 1 indication, a
negative voltage represent a logic 0, and a zero volt
or ground potential existing for % bit cell time (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 Cutput Card is configured with two 429
Buses {#1 and #2 on the same card). Design and 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 jdentical, it should be understoed that
in any particular situation {other than normal),
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.

2+2-1
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{a) Common Use Circuitc (Refer to 2-2-1, Figure 9 )

An 8-bit Octal Buffer (X937)-buffers all Control
Bus signals. Q909 and Q910 provide additional
buffering for the microprocessor clock signal
(2). 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 Qutput Card in the
STD-7000. Decoder X936 enables the folilowing
devices when their applicable address is on the
Address Bus:

Message CTC #1 Message CTC#2
Word CTC #1 Word CTC #2

Data Latch #1 Data Latch #2
Qutput Driver #1 Cutput Driver #2

Shift Register
8-Bit Shift Counter

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 lcaded 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 8-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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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 Mord Length and between word gap
are controlled 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 Qutput 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
LTC will then insert the between word gap 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 Logic. This counter may
be preset to select any word in the memory. The
RAM (X906) is a 1024-Bit X 1-Bit memory that
stores data to be transmitted. During a memory
Read operation, data is clocked out to X9C4A and
X904D. The Serial Data Stream is written into
the RAM by the Shift Register during a memory
write operation,
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The Qutput Driver (X932B, X933C, X916A, X9168,
X916C, X916D, X921, Q901, Q902, (903, X904, K9C1
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 K301 is energized,
placing the selected bus circuits on line.

(7} Bus Input Logic Card (Refer to 2-2-1, Figure 10 and
2-2-7, Figure 91)

CATA

)| e,

e

Bus Input Legic Card Block Diagram
Figure 10

The Bus Input Logic Card converts the VHS (453) or 429
Bus Serial Data to Parallel Data and stores this data
in a 1K 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.
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The Address Decoder Circuit {X629 and & 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 CT¢C

429 7Z-80 CTC

CLOCK Z-80 CTC

Bit Rate Multiplier

NOTE: Ornly 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. Contrel 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, X632 and X640} produces
the Low Speed VHS Clock Sigral. The Data Latch (X639)
is lToaded 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 (Y601l and
three gates of X611) produces a 10 MHz Square Wave
with a duty cycle of approximately 50%. Each Bit Rate
Multiplier output is between 0 and 9.9 MHz, in 10D 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 [$5) stage of X624, decreasing
it to between 0 and 1.98 MHz which can be read at pin
8, This output signal is then applied to a divide-by-
one hundred ($+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 +5/%2 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 +10 counter) to produce 100 kHz
{available at pin 3), This 100 kHz Square Wave is
sent to the $2 stage of X624 where it is further )
decreased to 50 kHz (available at pin 13). Each out-
put signal, 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
latched.

The VHS Counter (X604, X608 and X608) 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 lLogic Network that a
byte needs to be transferred from the VHS Buffer/Latch
to the 1K X 8 RAM.

The 429 Bus Serial to Parallel Converter (X638) shifis
each 429 bit 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
will repeat itself until all data is transferred,
however all data stored in the 429 Latch Buffer must
be transferred before the next eight bits can be
lTatched.

The Data Buffer (X630) gates data from the 1K X 8 RAM
to the Processor Bus when directed by the Priority
Resolving Logic Network., The 1K X 8 RAM (X633 and
X634} stores the data bytes received from the respec-
tive Yatch until the entire word is received. This
data is retrieved by the microprocessor when the CPU
is interrupted by the EWS (Enrd Word Sync). The VHS
and 429 Bus Data are kept in separate memory by the
RAM address locations assigned to each.
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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 1K 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 €PU Clock signal. The time sTots determine which
circuit has access to the 1K X 8 RAM.

The Prigority Resolving Logic Network (X603 thru X606,
X614, %615 and (601} controls and sets priorities for
use of the Memory, Pata 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 puise 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
IK 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 signals and, if necessary, a processor wait
state. Q601 drives the WAIT 1ine on the Processor
Bus.
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{8) 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,
X602 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 Analeg Card to control an 8-Channel
Muitiplexer, 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 irnformation 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 onily
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 l1ine receiver (X508C
and X508D), to reduce noise levels, and a Flip-Flop
(X509A and X509B) that produces a serial data 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 teo
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 Switch [X506) selects 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 lLatch determine

which signal separator output is to be used. The 4-

Channel Switch selection 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 selected, 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 Bandpass Filter (X517, T501, Q501 and
Q502) provides active filtering and 1ine receiving for
the selected VHS Bus. Buffer X517 drives the Dual
Comparator {X518) of the VHS Signal Separator Circuit.
The VYHS 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}, During the positive transition of the 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 twe Single-Shot
Multivibrators (X520A and X520B), each having an out-
put pulse width of 1/8 Bit Cell time. Both outputs
are combined to produce the VHS clock information pre-
sent at pin 6 of X519. X524 détects the Beginning of
Word Sync (BWS). One single-shot of X523 enables the
Data Detection Circuit by placing a signal at X622 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 B 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.

Power Supply {Refer to 2-2-1, Figure 12 and 2-2-7,
Figure 93)
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y -5y
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: FEEDRACK
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IFR Universal Power Supply Block Diagram
Figure 12
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The STD-7000 Bus Contrecller 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 restricted 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) 0998-9873 and request
assistance. The Power Supply Module used in later
STD-7000 models (1041 and subsequent) is described in
the following paragraphs. Either Power Supply con-
verts the supplied AC voltage to four DC voltages

{+6 VyDC, -5 VDG, +12 VDC and -12 VDC) which are
distributed throughout the bus controller, The power
supply also supplies the +12 VDC for cooling fan
operation.

The external AC power {line AC voltage) is rectified.
and filtered by the Line Rectifier {BR9901, C9901,
€9902, C€9903, €9904, (C9905, 9906, R9901, R9%902, T9901
and TR9901). The resultant high DC potential {140-370
VvbCY is routed to the Sub Regulator (Q9901, CR9910,
CR9906 and associated components} and to the primary
windings of the Qutput Transformer (T79902),

The Sub-reguiator 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 IZener 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 {T79902) 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
falls 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.

M I W M W = . W ‘I' M M . E N N = 1I‘II'II -
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In addition teo 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, €9912, C9918, C9919 and L9901 through
L9904Y before being sent to Voltage Regulators (X9901
through X9904}Y,

Voltage Regulator X9901 regulates the -12V supply and
X9902 regulates the -5V supply. At the same time,
%9903 and X9904 regulate twoe separate +12V sources.
The +5Y output is regulated by the DC Optical Feed
Back Circuit which also performs as the duty cycle
regulator for the primary windings of the OQutput
Transformer. This is accomplished by using an
Operational Amplifier (X9908) to compare a sample of
the +5V, from the filter output, with a reference
voltage derived from Zener Diodes {CR9914 and CR9915}.
The QOperational 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 Limiter serves a dual purpose; one as an
Average Currvent Limiter {CR9912, X9907 and associated
components) and the other as a Peak Current Limiter
fQ9905). The Average Current Limiter {X9907) compares
the peak voltage from Current Sense Resistors {R9923
through R9925) with a preset voltage value determined
by R9619 and R9921, UWhen 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 Q9202 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,
Figure 94)
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RO RCW
RS - g (s ma— [P

CRT Interface Block Diagram
Figure 13

The CPU (U16004) controls all the fumctions 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
1/0 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
{016003) to 307.2 MHz and fed to the Z80 CTC
(U16012) to select the Baud Rate.

Il N i = = W - ‘I' N I W W = - II‘I'“II: -

2-2-1

' Page 29
April 1/87

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




MAINTENANCE MANUAL
5TD-7000
B w’
(b) Memory Selection

The three to eight Line Decoder (U16009) uses the
Refresh Line, Memory Request Line and Address
Line AlS5 to select the System RAM (U16008) or
System ROM (U16007). The three to eight Line
Decoder {U16010) is used to select 280 CTC
(U16012) or the Serial 1/0 Device (U16011) and to
check the Row and Column Lines for the Keypad.

(c} Keypad Circuit

The Keypad Circuit is composed of RN1, RN3 and a
saries 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 Row and Column Lines are normally
high. When a button is pushed, one Row Line and
one Column Line will go lTow and ‘the CPY (U16004)
will enter a routine to determine which button
was pushed.

NOTE: The CPU (U1l6004) 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.

2-2-1

Page 30
April 1/87 .

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




ﬁ---.----wn-

2.

e s

MAINTENANCE MANUAL
; STD-7000

Performance Evaluation

A.

Genera1

This section contains step-by-step procedures to be used as-
a method of assessing the performance of the Standard
Digital Interface System (SDIS). These procedures should
be accomplished when the operating condition of the SDIS is
in question or when functional certification is required.
When completed, 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 designed to be performed
using the SDIS (STD-7000 Bus Controller, ESP 6515 CRT
Display Terminal, CRT Interface and KP-72280 Numeric
Keypad), correctly interfaced in accordance with procedures
described in 1-2-1, and do not require the removal of any
external panels or covers,

In this section, information concerning the ESP 6515 CRT
Display Terminal and KP-72480 Numeric Keypad is limited to
support requirements for the STD-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
provided, except when a requirement for a special function
exists.

(1) Test Equipment Requirements

Appendix B at the rear of this manual contains a
comprehensive 1ist 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.

NOTE: 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 beginning of all individual procedures
where special accessory equipment is reguired,

(2) Safety Precautions

Listed below are several important safety precautions
which must be observed during all phases of SDIS
operation. IFR Systems, Inc. assumes no liability for
customer's fatlure to comply with any of the safety
precautions outlined in this manual.
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Complying With Instructions

A1l personnel should not attempt to interface
and/or operate SDIS without reading and complying
with instructions in Chapter 1. Each procedure
contained in this manual and Chapter 1 must be
performed in exact sequence and manner described.

Grounding Requirements

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.

WARNING: DUE TO POTENTIAL SAFETY HAZARDS, USE OF
THREE-PRONG TO TWO-PRONG ADAPTER
PLUG(S} IS NOT RECOMMENDBED.

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 Tabel. 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,
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B. Performance Evaluation Procedures

Contrel Bus Performance Evaluation

SPECTAL ACCESSORY
EQUIPMENT REQ'D: 1 Oscilloscope {0-100 MHz

NOTE:

NOTE:

Bandwidth, Dual Trace with Delta
Time),

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).

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,

If the Control Bus Pérformance Evaluation is to

STEP
1-

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

be accomplished consecutively, foliowing either
the attitude Bus or Data Bus Performance
Evaluation, begin with Step 7, otherwise begin
with Step 1.

PROCEDURE

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

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

Position CRT Display Terminal Power Switch to
ON.

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.

2-2-2
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PROCEDURE

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. 1IF A MEMORY ERROR
IS DETECTED DURING THIS MEMORY
DIAGNOSTIC, THE START-UP ROUTINE
AUTOMATICALLY CHANGES TO DIAGNOSTIC
TEST PROGRAM. IF THIS CONDITION
QCCURS, QUALIFIED MAINTENANCE
PERSONNEL SHOULD REFER TO 2-2-4B
BEFORE CONTINUING.

7 Connect Jumper Wire (A} between Pins Pl and N3
of STD-7000 Rear Panel Connector J416 (refer to
2-2-2, Figure 14).
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Control Bus {(Channels # and 1) Evaluation
Set-Up Diagram

Figure 14
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STEP
8.

10.

11.

12.

13.

14,

15.

.
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PROCEDURE

Connect Jumper Wire {B) between Pins L6 and MS
of J416 (refer to 2-2-2, Figure 14}.

Connect Oscilloscope Channel A, X1 Probe to Pin
PL of J416 (refer to 2-2-Z, Figure 14).

Connect Oscilloscope Charnel B, X1 Probe to Pin
L6 of J416 (refer to 2-2-2, Figure 14).

Apply AC power to Oscilloscope, sum Channels A
and B, invert Channel B and set for delayed
sweep,

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

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

RARGE WORD CONTROL WORD

Two-Word Data Message
Figure 15

Change RATE (Data Field 3) to (1gp).

NOTE: At this point, verify Data Field 1
indicates CBO.

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
tolerances:

2-2-2
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Bits each word (32}

Rise Time {1.5 uSect.5 ySaec)
Fall Time (1.5 iSect.5 USec)
Bus Amplltude {20 V&1 Vp-p)

Rate = 20 (period Is 50 mS&t1%}
Rate = 100 {period 1s 10 m&t1%)
Rate = 150 (period Is 6.67 m&t1%)
Bit Pericd (10 uSeck 1_53

Two-Word Data

Table 1

NOTE: Rate period is measured as the time

between

two Tike words (i.e. RANGE WORD

to RANGE WORD or CONTROL WORD to CONTROL

WORD).
NOTE: Bit per

jod is measured as time between

leading edge of one bit to Teading edge
of next bit or trailing edge of one bhit

to trai

NOTE: Insure
after c

16. Adjust Oscillo
\ Change CONTROL
indicate each
verify label a

Ting edge of next bit.

RATE {Data Field 3) remains (100)
ompletion of Step 15.

scope to observe CONTROL WORD.
WORD Label {(Data Field 4) to
label shown in 2-2-2, Table 2 and

grees octally on Bits 1 thru 8,

LeBEL| 1} 2] 3| 4| 5| 8] 7|8

BIT

000 | OpOjofojOojo|D|C

37 Lyj {1y 11|

252 | 1jofv|ol1{Gp1|Q

125 {Op1jOf 1O tfO]

CONTROL WORD Labels

NOTE: Insure

Table 2

each bit indicates correct

polarity.

NOTE: Return

Data Field 4 to (@PB) before

continuing.

2-2-2
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STEP ' PROCEDURE

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

BIT

504 ¢l10

10

2
3141
oo ¢

CONTROL WORD SDI Numbers
Table 3

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

BIT

MATRIX
SUBMENL | 30| 31

. FAIL| O | O

Ze INY |1 | O

3« TST | O |1

4, YAL | 1 1

CONTROL WORD Submenus
Table 2

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

20 . Change CONTROL WORD Data Fields to following:

DATA DATA
FIELD FIELD
4. (377) 90 (-16056,
) (3) 1C. (CAL)
6. (EYEN} 1. {ON)
T (5LY) 12. (ON)

8. (SETUP) 13. {ON)

CONTROL WORD Data
Table &

2-2-2
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21. 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

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

BIT

TILF
POSITION | 17} 18| 19| 20921] 22| 23

(400,25 | 1 | O 0O

(+00,50)
(+01.00)
(+02.00}

a
1 |o]o
T 10

o jo oo

1

{+04.00)
{+08,00)
(-16000)

oo jo jo|loloc

oo | oloe
oI jo]jlo |o

o
Q|G

¢ {0 {0 |1
cJjojejo |1

CONTROL WORD Tilt Positions
Table 6

23. Adjust Oscilloscope to observe RANGE WORD.
Change RANGE WORD Label (Data Field 14) to
indicate each Tabel 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
(BP¢) before continuing.

M M M W W N Em "I' ™ W W N BN M W ll‘l'lll |
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24 , Change SDI {Data Field 15) to reflect each S5DI
number shown in 2-2-2, Table 3 and verify bits
% and 10 indicate accordingly.

25. Change RANGE WORD Data Fields to following:

DATA
FI{ELD

RANGE WORD Data
Table 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| 2B| 29

toos) (1 {olo o (0|0
(moy(o (1 Jo |G |O |O
{o20y|j0 |OJ1 |D (0|0
() (o {0 O 11 |0 0
(080310 {0 (O (O | T |D
{60 O |O |0 10 (1

---\-J-.n---‘-

(3152 (1 ¢ 1 Ty it [

3z |o |o|Jo |o to o

RANGE WORD Miles
Table 8

2-2-2
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28. 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.

29, Change PARITY (Data Field 16) and observe
Oscilloscope display bit 32 changes to opposite
state,

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

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

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

33, Change RATE (Data Field 3) to (109).

34, Repeat Steps 15 through 30 for Control Bus 1.

35, Disconnect Oscilloscope probes and Jumper wires
from connector J416.
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2 RN A
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Control Bus (Channels 2 and 3) Evaluation
Set-Up Diagram

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

37. Connect Jumper Wire B between Pins L3 and L4 of
Ja16 {refer to 2-2-2, Figure 18).

38. Connect Oscilloscope Channel A, X1 Probe to Pin
N4 of J416 (refer to 2-2-2, Figure 18).

39. Connect Oscilloscope Channel B, X1 Probe to Pin
L4 of J416 (refer to 2-2-2, Figure 18).

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

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

42. Change RATE (Data Field 3} to (188).

43, Repeat Steps 15 through 30 for Control Bus 2.
44 . Change PAGE (Data Field 1) to (CB 3).

a5, Change COND (Data Field 2) to (SEND).

46, Change RATE (Data Field 3) to (18@).

47. Repeat Steps 15 through 30 for Control Bus 3.

48. Disconnect Oscilloscope probes and Jumper wires
from Connector J416.

49, Restore Control Bus OQutput Page (CB@) to its
original state as shown in 2-2-2, Figure 19,

N I N m 2 = = ‘I‘ N W W E BN N~ ll‘l'ﬂll -

f/_ CONTROL BUSZ DUTPUT PAGE \
I, PAGE (CAa ¢ Z.CONDITION (QFF1 3. RATE {200
CONTROL WORD RANGE WORD
4.(27rQ) LAaBEL 14,0271
5 (3] 2Dl 15, i@}
G, (DD PARITY 16. {000}
T {waL) MATRIX 17, VAL
RANGE 16, (BBJ}
B.iwxi WCOCE
& (4 .S TILT
10 [CALY GAIN
HL(DFF) BTAR
12 (OFF) IDENT
13.(0FF) SECTOR
CHANGE FIELD ND: __
Control Bus Output Page (CB @)
Figure 19
- 2-2-2
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STEP
50.

51.

52.

53.

v

MAINTENANCE MANUAL
STD-7000

PROCEDURE

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 @), COND (Data Field
2) to {SEND}.

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

( CONTROL BUS OUTPUT PAGE \
L PAGE (GBI} Z.CONDITION(SEND]  3.RATE (g2
CONTROL WORD RANGE WORD
aives LABEL I#, [I26}
alll 501 I [
& {EVEN] PARITY 15. {EVEN)
TAINY) MATRIX T (INV)
RANGE 8. 129)
a.[MaR} MODE
S{=15713) TLY
T IMANE GAIN
Il (OKY STAB
12 {ON} IDENT
13000} EECTOR
CHANGE FIELD NO: o
N J
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.

/r CONTROL BUS OUTRUT PAGE N
L PAGE [CD2]  Z.COMDITION{SEND)  3.RATE (P2d)
CONTROL WORD RANGE WORD
A.0282) LABEL 14,4289}
L B2 8D) 1. t2)
&.{ODD) PARITY 1. [EVEN}
T.ITEST) MATRIX ITATEST
RANGE 8. { 128

8.({CNTR) MobE

9.4+)8.25)  TILT

10.(-15) BAIN

i) {OFF) STak

12.1ON) JUENT

13.{0FF) SECTOR

CHANGE FIELD NOS——

\ J

Control Bus Output Page {CB 2)
Figure 21

2uw2w2
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MAINTENANCE MANUAL
STD-7000

STEP

PROCEDURE

\.

CONTROL BUS OUTPUT PRGE
I PAGE(CB3) 2 CONDITION{SEND! 3.RATE [02¢)

CONTROL WORD

4.{576}
5(32)
£.(EVEN}
T-485LV}

B.(TIRR}
o.(~ 1925
0. (=168
TN

12 {OFF)
13.00H}

CHANGE FIELD NO:__

RANGE WORD
LABEL (37T
01 15, (3}
PARITY 16. {oDDY
MATRIX 1T (SLY)
RANGE 1e. {2@g}
MOCE
LT
GAIN
5TAB
IDENT
SECTOR

_/

Control Bus Output Page (CB 3}
Figure 22

54 . Beginning with Data Field 1, change Control Bus
OQutput Page to reflect data indicated in 2-2-2,

Figure 22.

55. Using Numeric Keypad, select CONTROL BUS INPUT

PAGE (4).

56 . Verify, by observation, that PAGE CB'E reflects
data transmission indications shown in 2-2-2,

Figure 23.

r CONTROL BUS INPUT PAGE ™
I PAGE (28 &)
CONTROL WORD RANGE WJRD
2.i278) LABEL 44271
A} S01 .
(000} PARITY wopRl
{YAL}) MATRIX (vaLl
RANGE (ped}
(WXl MODE
HEFEP TILT
{CAL Y GAIN
[OFF) STAB
{OFF) IDENT
{OFF) . SECTOR
Control Bus Input Page (CB @)

Figure 23

2-2-2
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MAINTENANCE MANUAL
STD-7000

STEP PROCEBURE

57. 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,

NOTE: 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 \
1. PAGE {CB )
" EONTROL WORD RANCE WORD

201251 LABEL 4.(128}

a1t 241 501
(EVEN! FARITY {EVEN)
LINYE MATAIX {INV)

RABNGE {1ggn

AR MODE
15781 TILY
{WAX) GAIN
{OH) STAB
{oN) IDENT
{ON) SECTOA

\. _J

Control Bus Input Page {(CB 1)
Figure 24

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

[ CONTRGQL BUS |NFUT PAGE \
| PAGE (CB 2)
CONTROL WGRD RANGE WORD
24232) LABEL 4. [2s8
2] 501 AL )
(D) PARETY (EVEN)
(TEST) MATRIX (TEST}

] RANGE rizn}
{CHTR)  MODE
HS.2N  TILT

1] GAIN

{OFF}). STAR

(ON} IDENT

{OFF) SECTOR

o /
Control Bus Input Page {CB2)
Figure 25
2-2-2
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MAINTENANCE MANUAL
STD-7000

STEP PROCEDURE

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

f CONTROL BUS INPUT PAGE -\
1. FAGE (CB 3}
CONTROL WORD RANGE WORD
2.1376]) LABEL 40377}
ENE] 1) 543
[EVEM} PARITY {ODD)
3LV HATHIX ISLVY}
RANGE 2@
ITURE) WoRE
-i2.25) TILT
=18 GAIN
[ STAB
[OFFE IDENT
[ON} SEGTOR

Control Bus Input Page (CB3)
Figure 26

60. %s;ng Keypad, select CONTROL BUS OUTPUT PAGE
1),

61. Change each Control Bus page {# through 3),
COND (Data Field 2} to (OFF).

62 . Bsing Keypad, select CONTROL BUS INPUT PAGE

63. Verify all data transmission has ceased on each
Control Bus (CB@ 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
Tast transmitted data until inten-
tionally changed, RESET Button actuation
or an interruption in extermnal AC power.

2-2-2
Page 15
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(2)

MAINTENANCE MANUAL
STD-7000

Attitude Bus Performance Evaluation

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

Bandwidth, Dual Trace
with Delta Time)

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.

If the Attitude Bus Performance Evaluation is
to be accomplished consecutively,

following either the Control Bus or Data Bus
Performance Evaluation, begin with Step 7,
otherwise begin with Step 1.

PROCEDURE

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

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

Position CRT Display Terminal Power Switch to
ON. :

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.

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
1S 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.

2-2-2
Page 16
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STEP

7.

10.

=

I MAINTENANCE MANUAL
£ STD-7000

PROCEDURE

Connect Oscilloscope Channel A, X1 Probe to Pin
L7 of STD-7000 Rear Panel Connector J416 {refer
to 2-2-2, Figure 27).

A_B € D -t F
g | e | rrr‘en:.s
pus [ oween | s | RSTRT T | oo
'] oz rm
7 |owono| 42 | 82 [ 2 ol B
2 u3 o6 cer
I 429
6 Jooeo| ma st | gaogn
a2 ol
425
5 {amuaa§ rocw s LTET]
EFE
ey oThC
& | ormmp - J TR | DAL
1) -
a
3 ;{G ;rw! GO | BV CoTEL m
(¥ Af pua f SR
IFR vl
2 | & fpemono| wor | uby L1 sg'l.f
Y] SELh| giin
I Jesv |- | ues ot L ke
CHZR (= 11N
L
r ’ o ﬂ
425 [ e
ATTHTUDE ATTITUDE
BUS BUS
GHaA CHAR
QSCILLOSCOPE
CHA CHEB
® ®

Attitude Bus (Channel P) Evaluation Set-Up
Diagram
Figure 27

Connect Oscilloscope Channel B, X1 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

Sweep.

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

2-2-2
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MAINTENANCE MANUAL
STh-7000

PROCEDURE
11. Change COND (Data Field 2} to {SEND).

NOTE: gngure BUS NO. (Data Field 1} remains
(B).

12. Change RATE (Data Field 3) to (987).
13. Adjust Oscilloscope controls until four stable

word traces are indicated as shown in 2-2-2,
Figure 28.

Attitude Bus Four Word Trace
Figure 28

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

Bits each word {321
Rise TIma (10%-90%)
Fall Time {90%-10%)
Bus Amplltude (2t V)
Rate = 20 (perlod is 50 mSt1%}
Rate = 100 (period is 10 mSt1E)
Rate = 150 (period is 6.67 mSt1%)
Bit Period {80.6E1 uSec}

Four Word Trace Data
Tabhle ¢

NOTE: Rate period is measured as the time
between two like words (i.e. PITCH WORD
to PITCH WORD or ROLL WORD to ROLL WORD,
etc.).

NOTE: 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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I MAINTENANCE MANUAL
'S STD-7000
STEP ’ PROCEDURE

Pl

7 ERT

- 1
PITCH WORD ROLL WORD

Detail A Detail B

PITCH RATE WORD ROLL RATE WORD
Detail C Detail D

Attitude Bus Samplie Traces
Figure 29

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

f/_ ATTITUDE QUTPUT PAGE \
I BUS NG.(B} 2 CONDITIONISEND)  23.RATE [@4T]

PITCH ROLL

4. (P9 LABEL 9. (@pg)

= {FRIL} MATRIX 10 {FAILY

&.{opd) PARITY 11.(EVEN]

Ti69.99) LINIT 12.(89.98)

Bi+-OP.@2)  DATA I3.(+3003)

FITCH RATE ROLL RATE

15, (22 LABEL 18,(29P)

IR (FAILY MATRIX 19.4FAIL)

18_(EVEN} PARITY 20.([EVEN)

1A 1] RATE 210

CHANGE FIELD NO:___
Attitude Output Page (Bus No. #)
Figure 30
2-2-2
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% MAINTENANCE MANUAL
€ STP-7000

STEP PROCEDURE
16, Adjust Oscilloscope controls until four stable
word traces are displayed as shown in 2-2-2,
Fiqure 31.

LEm maABLE

Attitude Output Page Word Identification Trace
Figure 31

17. Adjust Osciiloscope Delay Display and Delay
Sweep Controls to display PITCH word as shown
in 2-2-2, Fiqgure 32.

Pitch Word
Figure 32

BT

MATR1 X
SUBMENU | 30| 31

1. FAIL] 0 | O

2. WY |1 o

3. TST {0 |1t

4, VAL i 1

PITCH WORD Matrix Submenus
Table 10

2~2-2
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STEP
|
18.
||
|
i 19.
|
|
||
[ |
B
[ |
|
[
B 20.
[ |

MAINTENANCE MANUAL
STD-7000

PROCEDURE

NOTE: PITCH word is identified by tocating 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.

BIT

DATA 15| 16] 17| 18 (19| 202V |22 23 124 |25] 26| 27|28 |28

¢(5e. 1t jo (1 foqrjo gt o |jrviejt el ja |0
(=60, 00y{ 0O | L O |t §O 41 (O |V [0V |]JOfY O |1 |1
(+89,88)¢1 {1 v |1 [ (1T 31 (v {1 v T b v O O

(-69.98)|1 |0 jo[0Q |O [0 JOo {Oo |O |O JO O {0 (1 1

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 (+00.08).

EXAMPLE: To indicate (-60.¢9), key-in
(-60.01).

Return DATA angle to (+0D.@Q) 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.

2-2-2
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MAINTENANCE MANUAL
STD-7000 '

STEP PROCEDURE

BIT

LABEL{ 11213 4|5[6|7|8.

vy vyl

(2523 | 1|O|1|0|1FQ| 1| 0O

(1zsyjof1]o| 1o v|oj1

PITCH WORD Labels
Table 12

NOTE: Return LABEL to (@@P) after completion
of Step 20. '

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

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

22. Change PARITY (Data Field 11} to {(ODD}.

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

Rol1l 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.

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

NOTE: After completion of Step 24, return
MATRIX (Data Field 1) sub-menu to

(FAIL). 2.9.2

Page 22
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MAINTENANCE MANUAL
$TD-7000

STEP PROCEDURE

25. Change 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 Toss will be realized
after key-in seguence. For example
input situation, see Step 19,

NOTE: Return DATA angle to (+00.@P) after
completion of Step 25.

26. 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 (@P®)} after completion
of Step 26.

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

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

28. Change PARITY {(Data Field 16) to (0ODD}.

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

Pitch Rate Word
fFigure 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
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% MAINTENANCE MANUAL
4 STD-7 000

STEP PROCEDURE

30. Changas 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 Step 30, return
MATRIX (Data Field 15) Sub-menu to
(FAIL ).

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

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

32. Change RATE (Data Field 17} to indicate
(-991), Bits 21 through 29 will remain
high until DATA (Data Field 8) times out and
consequently returns RATE (Data Field 17) to
(+080), At the completion of this event,
Bits 21 through 29 will return low.

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

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

NOTE: Return LABEL to (@@9) after completion
of Step 33.

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

34, Change PARITY (Data Field 16) to (EVEN} and
note that alil PITCH RATE word bits are Tow at
this time.

35. Change PARITY (Data Field 28) to (0ODD).

36. Adjust Oscilloscope Delay Display and Delay
Sweep Controls to display ROLL RATE word as
shown in 2-2-2, Figure 3b.

2-2-2
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37.

38.

39.

40,

MAINTENANCE MANUAL
STD~7000

PROCEDURE

Ro11 Rate Word
Figure 35

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

Change MATRIX (Data Field 19) through each sub-
menu Tisted 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).

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

NOTE: Enter (+8%.99) to display (+89.98}.

Change RATE {Data Field 21) to indicate
(-pB1). Bits 21 through 29 will remain high
until DATA (Data Field 13) times out and con-
sequently returns RATE (Data Field 21} to
(+P20). At this point, Bits 21 through 29
will return Tow.

NOTE: Return Data Field 13 to (+00.0Q) after
completion of Step 39.

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.

NOTE: Return LABEL to (P@@) after completion
of Step 40.

NOTE: Bits 9 through 20 are not used in ROLL
RATE word and will remain Tow at all
times.

2-2-2
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MAINTENANCE MARUAL
£ STD-7000

STEP PROCEDURE

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

42, Change COND (Data Field 2} to {OFF}. Note
that all Oscilloscope traces disappear.

43. Disconnect Osci1loscope Probes from STD-7000
. Rear Panel Connector J416.

44 , Connect Oscilloscope Channel A, X1 Probe to Pin
K6 of J416 (refer to 2-2-2, Fiqure 36).

45, Connect Oscilloscope Channel B, X1 Probe to Pin
N8 of J416 (refer to 2-2-2, Figure 36).

A B i D E F G H Jd K L M N
13 ) - 24
] N5 | e | &F | vomer| HE | W AR orams | aroann | ©H 3 ez | e m‘c: o
|_GF b3 Ad s | pa | O i‘f b1 B4 a1
e IFA R 1.3 e i el =) =)
T |0 pus ms | WAE] ws s | aune JaTTGus JarT s |ATTOUS GhoutD
1] Ay | e 1] mm | cnea 4 ] chen | cham hicd
'R v AzE (WEATT | 43¢
& [owmn] ms R / m:;;n fardrery iy
A% i T
[y ary| A%F § Az
5 formnc] woen AP o = oacuns s o E“’:gﬁ o
SHIRE =T
e AgY L] CI
4 lowwnc | BS | wamo iy aroun EINTROL Jorz [COUTECL] gcumn
Al saap ¥ EE
PR | Pl AEY [N ) [FT] A
3 BUs | oo | £ 3y | SROE UTA 1 [RoNTROL s::;:
L] A ram o SHEW S SHELD
AT Lo b
2 L1300 PPN [ vos | wor | woa | plen / tibcutnety | Grumn | Groue D"m arg | tH1 | SWE
a3 ; sern] swnn| S,
vae; as——m—?‘m—'-m" i
1 | sv |we | wz | upe | eituety coouo{ OATA | CATA K OATA | DATA | DATA JcoTROL
& Mg CHEE (f Dol [ =1 SH PR
_ 7
a_ L "
428 429
ATTITUDE ATTITUDE
BuS BUS
EH54 CHES
[ ] —
OS5CILLCECOPE
CHA CHE
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Attitude Bus (Channel 1) Evaluation Set-Up
Diagram '
Figure 36
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' ZI% MAINTENANCE MANUAL
74 STD-7000 »
STEP PROCEDURE

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

a7. Change COND (Data Field 2) to (SEND).
48. Repeat Steps 12 through 14.

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

4 ATTITUDE QUTPUT PAGE w
’ 1, 8US KoL 1} 2. CONDITION (SEND) 3.RATE (#87)
PITCH ROLL
4. 10801 ILAREL 8. (g0
LA MATRIX 10, [FAIL)
6. (oD PARITY W [EVEM
7.1e9.99) LIMIT 12. [89.95)
A.(+PP.EH  DATA 13 (+00. 220
FITCH RATE ROLL RATE
LN LABEL 18.(E8a}
15.(FAILY - MWATRIX 18 4FaIL}
16 .[EVEN) PARLTY 204EVEN
A H RATE 26 Jsas)
CHANGE FIELD MOI_

. ' J

Attitude Output Page (Bus No. 1).
Figure 37

- 50. Repeat Steps 16 through 43.

2-2-2
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(3)

MATINTENANCE MANUAL
STD-7000

Data Bus Performance Evaluation

SPECIAL ACCESSORY
EQUIPMENT REQ'D: 1 Oscilloscope (0-100 MHz
Bandwidth, Dual Trace with Delta

Time).

NOTE: 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,

NOTE: 1If 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

1, Insure compliance with SDIS 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 1-2-1,

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 TC DIAGNOQSTIC
TEST PROGRAM. IF THIS CONDITION
OCCURS, QUALIFIED MAINTENANCE
PERSONNEL SHOULD REFER TO 2-2-48B
BEFORE CONTINUING.

2.2-2
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MAINTENANCE MANUAL
STD-7000

STEP PROCEDURE

7. Connect Oscilloscope Channel A, X1 Probe to Pin
Ll of STD-7000 Rear Panel Connector J416 (refer
to 2-2-2, Figqure 38).

A B C_D E F __ @& H K LMo
43 [T 3 -
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DATA Bus {Channel 1)} Evaluation Set-Up Diagram
Figure 38

8. Connect Oscilloscope Channel B, X1 Probe to Pin
K1 of J416 (refer to 2-2-2, Figure 38).

9. Apply AC Power %o 0Oscilloscope, sum Channels A
and B, invert Channel B and set for Delayed
Sweep.

10, Using Keypad, display DATA BUS QUTPUT PAGE (2)
on CRT Display Terminal,

2-2.2
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STEP
11,
12,
13.

14,

15,

16.

17.

18,

19,

20.

_ _
MAINTENANCE MANUAL
- £ STD-7000

PROCEDURE
Charge SEND (Data Field 2) to (1,—,-).
Change LABEL (Data Field 4) to (377).
Change RATE {(Data Field 3) to (255).
Adjust Oscilloscope to display Start Sync:

(beginning of data) and verify waveform to be
1.5 uSec High, then 1.5 uSec Low.

Adjust Oscilloscope to display End Sync (end of

message)} and verify waveform to be 1.5 uSec
Low, then 1.5 pSec High.

—F

.

[l N
bt -

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.

Measure bit Rise Time and verify it to be
10010 nSec.

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

With Oscilloscope set at 2V/DIV, verify Bus
Amplitude of 1021 Vp-p.

Change PATTERN {Data Field 25) to (CROSS HATCH)
while observing FORMAT {Data Field 1). FORMAT
should change from (STD) to (X/Y).

2-2.2
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STEP
21.
22.
23,

24 .

25.
26 .
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% MAINTENANCE MANUAL
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PRGCEDURE
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 Keyﬁad, display DATA BUS OUTPUT PAGE (2).
Change SEND {Data Field 2) to {—,—,—).
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Data Bus (Channel 2} Evaluation Set-Up Diagram
Figure 40
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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 Ml (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.
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Data Bus {Channel 3) Evaluation Set-Up Diagram

Figure 41
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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 QUTPUT 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 Oscillioscope 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 (Pata 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 (UP@) and note
data reception ceases on Bus (3).

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

Using Keypad, display DATA BUS QUTPUT PAGE (2).
Change SEND (Data Field 2) to {—,—,—}.

Disconnect Oscilloscope Channel A and B Probes
from STD-7000 Rear Panel Connector J4le,

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.

Y,

MAINTENANCE MANUAL
STD-7000

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) wil) not accept
inputs above (504).

BIT

START BIN{A|B|C|D|E|F|G|H

(057 0|0|0J0 000 |0
(065) IRIRERREERERER
(122) IIRIRERERESEA

1z

(186)

(183)

Blwlw il m

(250)

(257}

Bl B JHPWIN RN
Bl B IWPW NN
Bl B lW W] N M

(314
{321)

Vo] B WIW NN

(3782
{385)

AN

W [wm

(442)

~|anfo|w|w

S || W

~N | e ] o

~N v | ]wlWw] NN
~f | fw ] B W WM
~w~ifaoalanluwumisal b]luwlw]lL|w
~ | wla|laa]lu|wl &

(449)

Data Bus Start Bin Inputs
Table 13

Change BUS (Data Field 1) to (2) and repeat
Step 49,

Change 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. Calibration

A. General

This section contains the calibration requirements for the
STP-7000 Bus Controller. Currently, this requirement is
1imited 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, STD-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 1ist 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) Disassembly Requirements

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

----.---.-‘-
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(3) Safety Precautions

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 ST0-~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-
forming maintenance on the STD-7000, be sure to
observe the following precautions:

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.

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

WARNING: REMOVE ALL JEWELRY OR OTHER COSMETIC APPAREL
' BEFORE PERFORMING MAINTENANCE ON "LIVE"
CIRCUITS.

WARNING: WHEN WORKING HITH LIVE CIRCUITS, KEEP ONE
HAND IN POCKET OR BEHIND BACK, TOD AVOID
SERIOUS SHOCK.

WARNING: USE ONLY INSULATED TOOLS WHEN WORKING WITH
LIVE CIRCUITS.

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

2-2-3
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B. Calibration Procedures
{1) SIERRACIN Power Suppiy +5V Adjustment

SPECIAL ACCESSORY |
EQUIPMENT REQ'D: 1 Digital Voltmeter (100KR/V)

1 Small Slotted Non-conductive
Screwdriver or Adjustment Tool

TEST SET-UP
DIAGRAM:

i

[

————

+5 V¥ Adjustment Point {(Sierracin)
Figure 42

STEP PROCEDURE

1, Remove STD-7000 top dust cover {2) (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 1ine voltage available.

3. 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 biock illustration).

2-2-3
Page 3
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STEP PROCEDURE

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

5. Looking down into STD-7000 (toward Power Supply
Module), locate R23 (+5 V Adj) adjustment screw
on Power 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) CQULD CAUSE AN
ELECTRICAL FIRE, OVER VQLTAGE
SITUATION, OR UMNDER CURRENT OPERATION
OF POWER SUPPLY,

6. Adjust R23 as necessary until Digital Veltmeter
indicates +5V (:@,2V),

7. Disconnect Digital Voltmeter.

8. Replace top dust cover.

N N W N W . ‘I' - I N E B = ™. I‘II'IIL " %
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(2) IFR Universal Power Supply +5V Adjustment

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

I Small Slotted Non-conductive
Screwdriver or Adjustment Tool

WARNING: DO NOT USE METAL SCREWDRIVER FOR POWER

STEP

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

SUPPLY ADJUSTMENT. METAL TIP OF SCREWDRIVER
COULD COME IN CONTACT WITH HIGH VOLTAGE
CONTROL CIRCUIT (SEE STEP 5}.

TEST SET-UP

DIAGRAM: HNone
PROCEDURE

Remove STB-7000 top {2) and bottom (25) dust
covers {2-2-5, Fiqgure 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 tine voltage available.

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

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

Adjust R9932 (refer to 2-2-3, Figure 43/44
as necessary until Digital Voltmeter indi-
cates +5 V {z0.2V).

Disconnect Digital Voltmeter leads.

Replace top and bottom dust covers.

2-2-3
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C. 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.

CAUTION:

STEP

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

Certified Mini-Data Cassette Tape

Figure 45
PROCEDURE

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

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

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

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

Momentarily depress RESET Switch (3} and
observe Diagnostic Menu on CRT Display screen.

Insert a known valid {loadable) cassette tape
(version 2.4 or later) in Tape Drive (1).

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

2«2-3
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STEP

10,

11.

12.

13.

T

MAINTENANCE MANUAL
STD-7000

PROCEDURE

NOTE: Allow between 1% to 2 minutes load time
from completion of initial rewind, to
the illumination of the letter L on
the KEYIN Line. The letter L indicates
completion of loading sequence.

Remove good tape from Tape Drive.

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

CAUTION: BE SURE SIDE TO BE WRITTEN IS TOWARD
REAR OF STD-7G00.

Usi?g Numeric Keypad, enter 4 (4 = WRITE TAPE
Key).

While depressing the lower 1eft {blank) key,
enter 8 (8 = GO 4QPP). Tape should begin to
rewind.

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

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

NOTE: 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.

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

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

2-2-3
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STEP | PROCEDURE

NOTE: 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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4, Troubleshooting Flowcharts

A.

General

This section contains tabular flowcharts designed to aid
the technician in troubleshocting the STD-7000 Bus
Controller. These flowcharts will enable the technician to
isolate & 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
jsolate a specific trouble symptom down to a
repairable/replaceable module or PC board. Once a
trouble symptom has been identified, the technician
should Jocate 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 laber, 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-7000 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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{c} Performance Evaluation

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.

Safety Precautions

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
exercised while working on the STD-7000 circuits while
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 troubleshocoting procedures
in this section, be sure to observe the precautions
1isted in each piece of accessory test equipment's
operations manual as well as the following:

WARNING: 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
TROUYBLESHOOTING. |

WARNING: 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.

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

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

2«2~
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(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.

(58) Disassembly/Reassembly Requirements

To use the troubleshocoting flowcharts in this section,
the top and possibly the bottem dust covers require
removal from the STD-7000.

Refer to 2-2-5 for cover removal{s), module or PC
board removal and/or module disassembly/reassembly
instructions.

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 TEEE-488 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
STH-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 mest commonly encountered
is the Check Sum or Sync error. An example indication
with explanation is shown in 2-2-4, Figure 46,

NOTE: When the check sum {example 2) errcr is indi-
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 will not correct error condition,
the technician should then proceed to
2.2.4,B(1).

i W N W Wm = N N ‘Ilr N N E N N E m I‘I'vll L
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EXAMPLE 1: *SYNC*6C@0p 80 74

. *{S*
EXAMPLE 2: CS*6CPP GELJEL

/ [\ '\

CHECK MEMORY  TAPE CALCULATED

SUM OR  ADDRESS CHECK CHECK SUM

SYNCHRO- WHERE SUM  DURING TAPE

NIZATION FAILURE LOADING
OCCURRED

Example Check Sum (CS)} and Synchronization
{SYNC) Error Indications
Figure 46

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 2-2-4B{2). An
example of memory error indication and explanation is
shown in 2-2-4, Figure 47.

SMEN*2099, 99, C3,

2%,
INDICATES BLOCK OF DAYA READ DATA

MEMORY  MEMORY  FROM MEMORY WRITTEN
ERROR AFFECTED TO MEMORY

Example Memory (MEM) Error Indication
Figure 47

2-2-4
Page 4
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Check Sum {CS)} Error

SPECIAL ACCESSORY

TEST EQUIPMENT REQ'D: NONE

MAINTENANCE MANUAL
STD-7000

Start-Up Routine Failures

STEP

DIRECTIONS

DECIS10N

YES ND

1.

Check for preoper iInstaliation
and securlty of CPU {yellow},
1/0 (blue), RAM OR EPROM (if
applicable) (orange) PC Boards
within 5TD=7000 Card Cage.

Are all PC bds correctly In=
stalted and secured wlthin The
card cage?

.

interface STD~7000 with ESP
6515 CRT DIsplay Terminal,
Display Terminal {nterface
and Numeric Keypad In accord-
ance with tngthuctions In
1-2-1,

=

Remove and correctly Install
plug-in FC boards.

4.

instal |l different personat ity
minf=-cassette taps {(other than
tape In Tape Transport at time
of error).

S

Set |EEE-4B88 Address Switches
{5TD-7000 Rear Panel) to
Diagnostic Start-Up Menu
{segnents 7 and 8 To OFF),

6.

Depress AC Power Swltch (5)
to ON pogition and momen=—

tar Iy depress RESET Swltch
(3) (STO=7000 Front Pansl}.

ls STD=~70Q00 Diagnostic
Menu shown on CRT?

T

Using Keypaed, key-in 5

(5 = EXECUTE TAPE) and
Ilsten for audible indica-
tion of tape rewinding,
followed by a tape loading
saquence,

Did tape successfully
load?

MOTE: System Master Menu

— wH I automaticaliy
appear upon success-
ful completion of
tape loading.

i

Rechack FEEE-488 Address
Switch segments for proper
settings (7 and 8 OFF},

9'

Original personal ity tape
faul ty, Retfer to 2-2-3 for
rewrite instructions.

Artisan Technology Group - Quality Instrumentation
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STEP

DIRECTIONS

DECISION

YES

NO

NOTE: Inspect original tape
for obvlious damage,
if damage 1s apparent,
obtaln new fape.

10.

Fl1p cassette personal ity
tape to other slde and
attempt o load as described
in Steps & and 7.

Did tape successfully
{oad?

i1

12

Previously used cassette tepe
faulty. Refer o 2=-2=3, for
rawrkte Instructions.

NOTE: Imspect oiriginal tape
for obvicous damage, 1f
damage Ts apparent,
obtain new tape.

12.

Remove and replace X832 (Z7-B
CTC} and X834 (Z-80 P10} :
located on CPU PC Board {2-2-8,
Figure 100).

CAUTION: REMOYE ELECTRICAL
POWER FROM STD-7000
BEFORE REMOYING PC
BOARD

Make another attempt to load
persanal ity tape into memory
usling Steps 5 thru 7.

Did +ape successfully
load?

14

No defect noted.

15.

Remove 16-wire, ribbon cable
between Tape Drive and con-
nector J419. Check continulty
from pin to pin.

Did- continuity check
satisfactorily?

16

17

16,

Visually check 4.7K Resistors
{R465, RA66, RAET and R468}Y,
located on bottom side of
Motherboerd (2=-2-8, Flgure 95},
for loose connectlons, worn
sleeving, Improper Insteliz-
tion, etc.

Are resistors installed
properly?

18

19

17.

Repalr or replace faulty
Ribbon Cables

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

BIRECTIONS

CECISION

YES

Connact Osctlloscope Channel
A Probe to pin 13 of J419
{2=2=8, Flgure 96). AdJust
Osclllescope Controls to
Indicate Hlgh Logic Levels.

Is indicated High Loglc
Level 3.5 to 5¥7

20

21

19‘

Remove and replace or prop-
erly install affected
resistoris).

20.

Adjust Oscilloscope Controls
o Iindlcate Low Loglc levels.

Is Indicated lLow Logic
LEIV'el ﬁ - GOS‘J?

22

2

21.

Tape Drive Assembly faulty.
Reter o Braemar Computer
Devices, CM-600 MIN{-DEK
Bigltal minl-cassetts
4ransport lnstruction and
malntenance manual for
repalr instructions. |If
necessary, refer to 2-2-5%
for tape drive removal
Instructlons.

22.

Adjust Oscllloscope Cotitrols
te Tndicated BIt Cell Time.

{s Bit Cell Time between
160 to 170 USec?

3

21

23.

Fault within circuitry of CPU
PC Board. Repalr or replace.

2-2-4
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(2) Memory Error

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D: NONE

STEP

DIRECT IONS DECISION : YES NO

I nsure external AC powar has Is J402 damaged, corroded, 4 3
has bean removed fram STD- or contaminated with foreign
7000, then remove CPU RAM matier?

PC Boards {(orange) from
Card Cage and Inspect Con-
nector J402 (Mothetboard)
for damage, corresion or
ather forelgn mattet.

2.

Repair/Replace dameged 3
connector or clean corrosion,
foreign matter fran connector
pins,

3.

Check CGFU amd RAM PC Boards Did RAM PC Board check OK? 4 -
for obvious damage {burn
spots, cracks or missing 1Cs).

Check CPU and RAM PC Boards Did Card adge plug check 6 7
100=piIn card sdge plug for satisfactorily?
damage and/or corroslon.

S

Repair obvlous damage or ' : 4
replace RAM PC Board with
serviceable PC board.

6.

Install RAM PC Board In its 8
assigned slot {orange} within
Card Cage.

7e

Clean corroslon or other 6
torelgn matter from comnec—
tor and/or repalr damasge or
replace PC beard, 1f neces-
S8y

Chock interface of STD=7000 9
with ESP 6515 DiIsplay Ter—
minal verify connections
are in accordance with
instructions in 1=-2-1,

2.

Set |EEE-4B86 Address Switches 10
Switches {STD=7Q0C Rear Panel}
to the Diagnostic Menu Start-
up sequence {segments 7 and 8
OFF).

10.

Depresc POWER Switch (5) to 1"
apply AC power to STD-7000

and Display Terminal,.

2-2-4
Page 8
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DIRECT10NS : DECISI ON

Momentarily depress RESET s STD-7000 Dlagnostic
Buttan {3), ¥enu Indlcated on CRT?

Using Numerlc Keypad, key Th Have five or more consecu-
9 (¢ = TEST RAM). Observe tive astarlsks appeared on
an elght digit arbltrary CRT Screen?

number, similar fo indlca-
tion shown in 2-2-4, Figure
46, fol lowed by a continuous
serles of asterlsks,

Recheck position of |EEE-488
Swilteh Segments, (7 and B
should bs OFF.}

NOTE: Check |EEE-488 Switch
for proper instaie
latlon {(could ba In-
stalled In reverse),

Mcmentar ||y depress RESET
Button (3) (STD-7000 Front
Panel ).

Identify and note block of
memory affected by using
example in 2-2-4, Figure
47, and comparing 1T with
memory erro indicated.

Using Numeric Keypad, enter Did small v appear to
2 {2 = VERIFY TAPE)., After right of cursor?
approx imately 90 seconds

a small v should appear to
the right of the cursor.

Mamentarily depress RESET
Button (3), eject tape, flip
to other tape side and refm-
sfa!l in Tape Transport.

Using Numeric Keypad, attempt D1d tape load successfully
to toad tape Intc RAM by enter- | within approximately 90
Ing 5 (5 = EXECUTE TAPE). seconds?

Origlnal cassette tape or
information encoded on
original magnetic tape is
altered. Suggest tape rewrite
{refer to 2-2-3 for
Insfructions}).

2-2-4
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STEP CIRECTIONS DECISION YES NG

NOTE: |f tape fails to rea-
write after two
attempts, assume
tape cassette has
falled and obtain
replacement,

20, Mementarily depress RESET . 21
Button (3).
21, Obtaln and install different 22

2.4 version magnetic tape
(other than tape causing
mal function).

22, Uslng Numsric Keypad, enter Did tape suvccessfully load 1% 23
3 {5 = EXECUTE TAPE). within 90 seconds?

23. Type of malfunction or Boes memory error ldentify 24 15
arror {Memory or ©S) should simitarly with memory
be Indicated on CRT screen. error example shown In
If CS error, go to 2-2=4B(1). 2=-2=4, Figure 46 or 2=7-4,
I f Memory error, go to Flgure 472
2~2-4B(2}.

z24, Rafer to Memory Map (Appendix 14

E) for location of affected
block of meamory, Once
identified, replace ICs corre-
spond ing to affected block of
MEMarY .

CAUTION: REMOVE EXTERNAL AC
POWER FROM STD-7000
BEFORE REMOYING ANY
PC BCARD OR
COMPONENTS .

2-2-4
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CPU Card Failures

{1) CPU Card Inoperative

SPECIAL ACCESSORY
TEST EQUYPMENT REQ'D: 1 Oscllloscope (Dual
Trace)

1 Extender PC Board (100
Pin)

STEP DIRECTIONS DECISION

YES

1. Remove top dust cover from
STE-7000 per instructions
Tn 2-2-5.

2. interface STD-7000 with ESP

6515 CRT Dlsplay Terminal,

Display Terminal Interface
and Numerle Keypad In accord—
?nce with instructions fn
-2-1 -

3. Remove CPU Card (yel low} from
Card Cage and place on 100 pin
extender PC board. Reinstall

In CPY slot of Card Cage.

4, Connect external AC power,
depress AC Power Switch (5)
to ON and momentar!ly
depress RESET Switch {3).

5 Connect Oscilloscope X1 Probe s an indication of
Probs to Pin 14 of X807 (refer | 9.9 MHz Indicated?
1o CPU Card Clrcult Schematlc
in 2-2~7, Figure B7, PC Boerd
Layout Orawing In 2=-2-8, Figure
100). Adjust Oscilioscope con-
trols o observe 9,900 MHz.

6. Connect Oscilloscope X1 1s proper clock {§1} signal
Probe to Pln & of Z-80 CPU Indicatad?

{X802) and adjust Osecllio=
scope controls to observe
2.475 MHz with 2 high level
voltage of 4.4 Yalts or
greatar and a low leval vol-
tage of 0.5 Volt or less.

7. Connact Oscllloscope X1 Probe Is 9.9 MHz Indlcated?
to pln 13 of X80S.

11

8. Is frequency (2.475 MHz)
correct?

12

2-2-4
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STEP DIRECT IONS DECISION YES NO

9. Connect Oscili|oscope X1 Is 9.9 MHz signal [ndicated? 13 7
Probe o pin 14 of X807.

10. Connect Oscilloscope X1 Is 9.9 MHz signal indicated? 14 15
Probe to pin 10 of X805, '

11. Replace 9.900 MHz Crystal
(Y801} or XB03Z.

12. Is voltage correct? 16 17

13, | Connect Oscilloscope X1 is any slgnal present? 17 18
Probe fo pin 2 of XBO7.

14, Using noermal troubleshooting
procedures, (ocate and
repair short or break In
clreult between YBO1 and

pin 14 of X807,

15, Replace XB0S.

16. Replace socketed devices.

NOTE: |If card not repaired
at this point, return
card to IFR Systems,
Ine., Customer Servlce
for repalr or replace-
ment.

17, Using normal froubleshooting
procedures, check for proper
cperation of transistors QB02
and/or Q803 and associated cir-
cultry. Replace and/or repair
as necessary.

t8. Replace X807.

2-2-4
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(2} CPU Card {Tape Related) Malfunction
SPECIAL ACCESSORY

TEST EQUIPMENT REQ'D: 1 Oscllleoscope (Dual
Trace)

1 Extender PC Board (100
Pin)

STEP DIRECTIONS DECISION YES NO

1. insure all other tape asso= 2
ciated medules (tape, tape
drlve, ribbon cable, mother-
board clrcult, etc.) are
functioning properly betore
continuing.

2. Remove external AC power from 3
STD-7000,
3. Remove Z-80 CTC (X832) and 4

Z=80 P10 (X834) from CPU Card.

4. Install d41fferent {servlce- 5
able} ICs in place of X832 and
X834.

NOTE: The I{s mentloned
ebove are socketed.
Replacement I1C's can
be found on either the
429 Output Card (for
Z-80 CTCY, 170 Card
(for Z-B80 PIO) or if
desired, swap CTC X832
with X835 (located on
same card).

5. Reapply external AC power to boes tape now function & 7
STD-7000 . properiy?

6. Raplace original Z-B0 CTC
{X832) and Z-80 PlO (X834} with
serviceable I1C's.

T Mal function requires extensive
malntenance, therefore recom-
mend return of CPU Card to
factory for repalr or replace-
ment .

2-2-4
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. D, 1/0 Card Failures

(1) No Terminal Display Operation

SPEC 1AL ACCESSORY
TEST EQUIPMENT REQ'D: 1 Oscilloscepe {Dual
Trace}

1 Extender PC Board (100
Pin}

STEP DIRECT IONS DECISION

YES

NO

Ts Remove top dust cover from
5TD=7000 per Instructlions
in 2-2-5.

Ze Insure external AC powser is
removed frem STD-7000.

3. Remove 1/0 card (blue) from

STD-7000 Card Cage, Install

on {00=pin Extender PC board
and insiall assembly in 1/0

card slot In Card Cage.

4. Verify eight segment DIP
Switch on Terminal Loglc PG
Board ( Inslde CRT housing
access panel) Is set as fole
lows:

Segments 1 thru 7
to OFF.

Segment 8 to ON.

S Position segments 7 and &
of IEEE-488 Address Switch
{7} +o OFF (STD-7000 Rear
Panel }.

6. Connect external AC power to
STD=-7000 armd depress AC Power
Switch {5) to ON.

Te Instali mini-cassette per- Is Diagnestic Monu indi-
sonal Ity ¥ape in tape cated on CRT Display?

transport and momentarily
depress RESET Switch (3).

8. Ko defect noted.

9. Disconnect RS232C plug from
STD~700C Rear Panel! Connector
J414,

10

2-2-4
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STEP

DIRECTIONS

DECISION

YES NO

10.

Jumper Pins 2 and 3 of
R523L plug from terminal as
shown in 2-2-4, Flgure 48.

im
=

e

\JHMF[R WIRE

RS232C Plug
(Jumper Con¥iguration)
Figure 48

Depress each key of Numer lc
Keypad.

Does each number or symbol
echc or repest while key
fs depressed?

12 13

12.

CRT is operating proper!ly.
Remove jumper from RS232C
Plug 2nd reconnect plug to
4414 on rear panel of STD-T7000.

14

13.

Fault iocated within CRT Dis~
play Terminat. Refer to CRT
Manufacturerts (ESPRIT)
Maintenance Manual for infor-
matlon concerning the CRT
Display Terminal.

14,

Connect Oscilloscope X1 Probe
Frobe fc pin 7 of Xi(18.

15

15,

Depress STD-7000 RESET
Switch (3) and observe 9600
Bawl Rete at RS232C levels.

ls the 9500 Bawd Rate at
R§232C {evels Indicated?

16 17

16,

Problem located between /0
Card Connrector (J404) and
STD-7000 Rear Pane! Connector
J414, Locate and repair as
necessary,

17.

Connect Oscll loscope X1
Probe to Pln 19 of X1008.

18

2-2-4
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74 STD-7000
STEP DIRECTIQNS DECISION YES NO
18. Depress STD=70CQ0 RESET Is 9600 Baud Rate at TTL 19 20
Switch {3) and observe 9600 levels Indicated?
. Baud Rate at TTL levels.
19. Replace X1018.
l 20. Connect Oscllloscope X1 is 153.6 kHz clock signal 21 22
Probe to PIn @ of X1008. indiceted as shown in 2-2-2,
l Figure 49.
3 ¥ | I
B 153.6 kHz Clock Signal
Flgure 49
l 21. Connect Oscl lloscope X1 Is there Indication of a 23 | 24
Prabe to Pin 11 of X1008. negative going pulse avery
120 M5 as shown tn 2-2-4,
. Figure 507
1 . .
|
R o
. Negative Golng Pulse
Figure 50
. 22, Replace X1009.
. 23. Replace X1008.
24. Replace X1001 and/or X1005.
2-2-4
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{2) No Numeric Keypad Response

SPECIAL ACCESSCRY
TEST EQUIPMENT REQ'D: 1 Oscllloscope (Dual

Trace)
1 Extender PC Board (100
Pin)
STEP DIRECTIONS BECISION 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 fraom STDe7000.
3. Remove |/0 card (blue) from 4

STD-7000 Card Cage, Instail

on 100=-pin Extender PC board
and Install assembly in (/0

card slot In Card Cage.

4. Verlty elght segment DIP E
Switch on Terminal Logle PC
Board Inside CRT housling
access panel 1s set as fol lows:

Segments 1 thru 7
to OFF.

Segment 8 to ON.

S Posltlon segments 7 and 8 6
of IEEE-488 Address Switches
(7} to OFF (STD=700C Rear
Panel}.

G. Connect external AC power to 7
STD-7000 and depraess AC Power
Switch (5) 1o ON.

7 install mlni-cassette per- Is Dlagnestic Menu Tndi- B 9
sonal ity tape in tape cated on CRT Display?
transport and momentartiy
depress RESET Switch (3).

8. No dofect noted.

9. Dlsconnect RS232C plug from 10
$TD-700C Rear Panei Connector
J414.
2=2-4
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STEP

DIRECTIONS

DECISION

YES

Jumper Plns 2 and 3 of
R5232C plug &s shown in
2-2-4, Figure 48,

.

Depress each key of Mumeric
Keypad.

Does each number or symbsl
echo or repeat while key
Is depressed?

12

13

12.

CRT 1s operatling properly.
Remove jumper from RSZ32C

Plug and reconnect plug to
J414 on rear panel of STD=-
7000,

14

13.

Fault located within CRT Dis-
play Jerminal. Refer to CRT
Manufacturer's {(ESPRIT)

Ma Intenance Manwal for infor-
mation concerning the CRT
Display Terminal,

14,

Connect Oscil loscope X1
Proba to pin 4 of X1017.

15

15.

Continuous |y depress any
numbered key (0 thru 9} on
Numeric Keypad and observe
8600 Baud Rate at RS23ZC
leval s on Oscllloscope.

Is 9600 Baud Rate at
RS232C levals ind Icated?

16

16.

Connect Oscilloscope X1
Probe o PIn 3 of X1008 and
depress same numbered key
as In Step 15.

{s 9600 Baud Rate at indi-
cated TTL lavels?

18

19

]7.

Fault located In clreult
between 1/0 Card Connector
J404 and STD=-7000 Rear Panel
Connector J414, Using normat
troubleshooting procedures,
locate and repalr short/break
in circuit as necessary,

18,

Replace X1008.

Replace %1017,
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MAINTENANCE MANUAL
74 $TD-7000

(3) No IFR Bus Communication With Discrete Functions Unit

SPEC1AL ACCESSORY
TEST EQUIPMENT REQ'D: 1 Qsctlloscope (Dua!

Trace}
1 Extender PC Board (100
#in)
STEP DIRECTIONS DECISION YES NO
is Remova external AC power from 2
STD~T000 Power Supply by '
deprassing AC Powsr Switch
{5) to OFF.
2. Disconnect STO=7000 to DF Do all cable end plug pins 3 4
interface Cable and visually check satlsfactorily?

inspect each end plug for
cracked, bent, broken and/or
missing pins.

NOTE: The DF plug and STD=
7000 plug should
resemble 2-2~4, Figure

STD-7000 Piug (P201)

STD=-7000 +o DF Cable Ends

Flgure 51

2-2-4
Page 20 l
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I MAINTENANCE MANUA
B STD-7000 -
STEP DIRECTIONS DECI510N YES NO
3. Remove |1/0 Card (blue) and 5

install on 100-pin Extendsr
FC Board, Ralnstall assembly
In 1/0 Card slot.

4, Replace damaged or missing pins.

5. Position IEEE-4B8 Address 6
Switch segments 7 and 8 to
OFF,

B Reapply external AC power to 7

Power Supply by depressing
AC Pawer Switch (5) to ON,

T Insert minl=cassette person= Is STD=7000 Dlagnostic 8 9
al Ity tape In Tape Transport Menu shown on CRT Screen?
and momentarlly depress RESET
Switch (3).

8. Using Numer ic Keypad, select D1d tape successful ly 10 n
and enter 5 (5 = EXECUTE load [ntce RAM?
TﬁPE)-

HOTE: Appearance of
System Master
Menu ind lcates
successful loading
of tape.

9. {s anything indlcated on 12 13
CRT Display Screent

0. Connect Oscllloscope X1 Is a logic "HIGH" indi~ 14 15
Prote at base of 1001, cated?
1. Go to appropriate trouble-

shooting flowchart reflect-
ing symptoms shown on CRT
Screen,

12. Recheck IEEE=-48B Address
Switch segments 7 and 8 for
proper positioning (segments
7 and 8 should be OFF},

13, Go to 2=2-4D{1).

14, Replace Q1001 after checking
assoclated circuitry and
determining no shorts are
present,

2-2-4

l Page 21
: April 1/87

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




MATNTENANCE MANUAL
STD-7000

STEP

BIRECTIONS DECISION YES NO

15.

Replace the foiiowlng IC's:
X1002 - Type 7475
X1003 - Type 74L504
Xi001 - Type 74LSI38

NOTE: Alphabetical listing

corresponds to place-
ment priority.

2.2-4
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MATNTENANCE MANUAL
4 STD-7000

l E. VHS Output Card Fajlures
(1) No VHS Output Data

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D: 1 Osclilloscope (Dual

Trace)
1 Extender PC Board {100
Pin}
STER DIRECTI NS CECISION YES NO
1. Remove Top Dust Cover (2) 2
(2-2-5, £lgure &9) per
instructlons in 2-2-5.
2. Remove YHS Output PC Board 3

and instal f on 100-pin
extonder board. Install
extender in the YHS Qutput
Card posTtion (J405) within
card cage.

. Insure STR=-7000 and CRT are 4
properiy Interfaced in
accordance with 1-2-1.

Apply external AC power and S
power—-up STO-F00C and CRT
In accordance with 1=-2=3.

B Position |IEEE-488 Address 8
Switch Segments 7 and 8 to
ON»

G, Momentartly depress RESET 7

Switeh (3) to cause auto-
matic start-up routine
sequence of rewinding cas-
sette tape, loading infor-
mation Into RAM and pro-
ductng Master Menu format
on CRT.

7. Select Menu Ttem #2 {Data ' 8
Bus Outpu? Menu).

8. Change Data Fleld 2 SEND 9
to Tndicate {(1,2,3}).

----.----
-~
L

2-2-4
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(L)

STEP

DIRECT | ONS DECISION YES NO

9.

Change Data Field 3. RATE 10
to {(2¢d).

'0.

Comply with Data Bus Per- Do other buses have data 11 12
formance Fveluation In output?
2=2=2 and verlfy data out=
put on other two buses.

1‘.

Depanding on faulty bus, Is any data indicated? 13 14
connect Oscl i loscope Probe
to plns | and 14, In turn, of
approprizte relay (K701, K702
or K703}, and check for
Indlcatton of data.

12.

Connect Oscilloscope Probe Is a pulse, with proper _ 15 16
to pin 11 of X708 and timing, present?
observe posltive going pulse
every 5 m$ as shown Tn
2=2=4, Flgure 52.

Positive Golng Pulse
Figure 52

Usling YHS Output Clrcult Did X729 pins check OK? 17 18
Schematic in {2=2-7,

Flgure 89) +4roubleshoot
appropriate pins of X729
pIns assoctated with the
faulty Bus Retay K701, K702
or K703.

Depending on faulty bus, Is logic true or pos- 19 20
check voltags level on pin 1+1ve?
2 of X720, X721 o X730

{refer to 2=2=7, Flgure B9}.

2-2-4
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STEP

DIRECTIONS

DECISION

YES

15.

Cohnect Oscilloscope Probe
fo pin 2 of X717 and observe
frace shown in 2-2-4, Flgure

55.

Trace at Pln 2 of X717
Figure 53

Is waveform correct?

21

22

16.

Connect Oscil loscope Probe
to pin 23 of X706,

Is a 50 kHz Squarewave
observed ¥

23

24

17.

Reptace affected relay.

Replace X729,

Depend [ng on faul|ty bus,
check for a data signal at

pin 5 of X730, X720 or X721.

Is date signal present?

25

6

20.

Fault located within X723,

X728 or the appropriate |,C.
asspclated with the affected

bus (X730, X721 or X720D}.

21,

Connect Oscitloscope Probe
fo pin 11 or 3 of X711

Is a 2 MHz Clock signal
present?

27

24

22.

Is waveform logic low?

28

39

23.

Disconnect external AC
power from STD=-7000 and
CRT.

30

24,

----.-.--
3
L]

Artisan Technology Group - Quality Instrumentation

Evidence indlcates a short
on ancther PC board within
the VHS Bus circultry.
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STD-7000

STEP DIRECTIONS DECISION ' YES | wo

NOTE: To determine which
card is causing the
short, remove all cards
(one at a +lme) except
Logic input PC Board
{red) and VHS Output
PC Board (violet). Turnm
AC power on after each
removal and look at clock
stgnal on YHS Output Card
at pln 3 of X711.

25. Fault located between output
. of Driver X730, X720 or X72i
{depending on faulty bus) and
assocl ated relay (K701, K72

or K703}. Repair and or
repface components as neces-
sary.

26. Replace elther X720, X721 or
X730 {depending on which bus
Is faultyl.

27. Troubleshoot and replace

af facted 1C assoclated with
faulty bus (X709, X711 or
X710).

28, Connect Oscilloscope Probe is slgnal present? k1| 32
to pin 11 of X718 and "look
for signal shown In 2-2-4,
Flgure 54.

Trace at Pin 11 of X718
Flgure 54

29. Troub leshocot and replace
X717, X710C and/or X7088
as required.

2-2-4
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my

STEP

DIRECT{CNS

DECIS 10N

YES

0.

Using Chmmeter, check con=
Tinuity of the following
circults, in order {isted:

X705

X706

X708

Did circults check OK?

33

3.

Replace X718,

324

Connect Oscil loscope Probe
to pin 11 of X713,

is Indicated signal con-
tlnuwusly low?

35

36

33.

Replace X7Z7.

Repalr clrcult or replace
faul ty 1.C.

35.

Troubteshoot clircultry asso—
clated with X70BA and B,
X718A, X719, X709B, X710C and
X717E. Repalr or replace
components as required.

36.

Connect Oscll loscope Probe
to pln 14 of X713,

Is a Z MEz clock signal
present?

37

24

37.

Trowbleshoot clrceits asso=
clated with X712, X713, X714,
X718 and X706. Repalr and/or
replace components as
required,

2-2-4
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(2} Improper Number of VHS Bits

SPECIAL ACCESSORY
TEST EQUIFMENT REQ'D: 1 Oscllloscope (Duai

Trace)
1 Extender PC Board (100
Pin}
STEP DIRECTIONS DECISION YES NO
1. Remova Top Dust Cover (2-2-4, 2

Flgure 69) (2) per instruc-
+ions In 2-2-5.

2 Remove VHS Qutput PC Board 3
and install on 1Q0-pin
extender board. Iinstall
extender in the VHS Output
Card posltion (J405) within
card cage-

3 Insure STD=7000 and CRT are 4
properly interfaced in
accordance with {-2-1.

4. Apply external AC power and 5
power-up STD-7000 and CRT
In accordance with 1«2«3.

5. Posltlon |EEE-4B8 Address 6
Switch Segments 7 and 8 to
ON.

6. Momentarlly depress RESET 7

Switch (3} to cause autc=
matic start=up routine
sequence of rewinding cas-
sette tape, locading Infor-
matlon into RAM and pro-
duclng Master Menu formst
on CRT.

7. Select Menu item #2 (Data 8
Bus OQufput Menu).

8. Change Date Fleld 2. SEND g
+o indlcate (1,2,3).

9. Change Data Field 3 RATE to 10
(280).
10. Ustng normal froubleshocting

technlques, check operation
of X724, X712, X713 or Xil4.
Replace faulty component.

2-2-4
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(3) Improper Start/Stop Sync Generation

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D: 1 Osclliosceope (Dual
Trace)

i Extender PC Board {100

Plin}
5TEP DIRECT | ONS DEC1SION YES NG
1. Remove Top Dust Cover (2) 2
(2=-2=4, Figure 59) per
instructions in 2-2-5.
2. Remove VHS Qutput PC Board 3

and install on 100-pin
extender board. Install
extender in the VHS Output
Cerd position (J405) within
card cage.

3. Insure STD=-7000 and CRT are 4
properily interfaced In
accordance with 1-2-3.

4, Apply external AC powsr and 5
power=up STD=7000 and CRT
in accordance with j=2«3.

5.4 Pos!tlon |EEE-488 Address 5
Switch Segments 7 and B to
ONH.

Ge Momentar! |y depress RESET 7

Switch (3) to cause auto-
matlec start=up routine
sequence of rewlnding cas-
sette tape, loading Infor-
mation into RAM and pro-
ducing Master Menu format
on CRT.

Te Selact Menu ltem #2 (Date 8
Bus Output Menul.

B. Change Data Field 2. SEND 9
4o Indicate (1,2,3).

9. Change Data Fleld 3 RATE to 10
(208} .
10 Troublseshoot circultry asso-

ciated with X708A, X710C,
ANTE, X71BA, X119 and X709B.
Repair and/or replace faulty
clrcult and/or component.

2=-2-4
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(4) Improper VHS Data

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D: 1 Oscllloscope (Dual
Trace)

! Extender PC Board (100
Pin}

STEP DIRECTIQNS DECISION

YES

NO

T. Remove Top Dust Cover (2)
{2-2-5, Figure 69) per
instructions In 2-2-5.

2, Remove VHS Output PC Beoard
and Install on 100=-pin
extander boerd. Install
extender in the YHS Quiput
Card position (J4G5) within
cerd cage. Replace X715 and
X716.

3. Insure STO-7000 and CRT are
properly interfaced In
accordance with 1-2-1.

4. Apply external AC power and
powsr-up STD-7000 and CRT
in accordance with 1=2=3.

5. Posltlon {EEE-48B Address
Switch Segments 7 and 8 to
ON.

G Momentarily depress RESET
Switch (3} to ceuse automatic
start=up routline sequence of
rewlinding cassetts tape,
loading Tnformation into RAM
and producing Master Menu
format on CRT.

T Select Menu item #2 (Data
Bus Output Menul.

8. Changs Data Fleld 2. SEND
1o indicate (1,2,3).

9. Change Data Flield 3 RATE +o
(2043,

i0

10. Has proper data been
restored?

11

Page 30
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1 STD~7000 S
STEP DIRECTIONS DECISICN YES NO
1. Malfunction cleared.
. 12. Fault is Jocated In any 1.C.
or assoctated circult shown
on page 1 of I of the VHS
Output PC Board Clreult
. Schemetic (2=2-7, Figure 89)
all troubleshooting tech-
niques are exhausted, recom-
mend return VHS Qutput PC
. Board to IFR Factory Customer
Service for repalr or
replacement.
2-2-4
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MAINTENANCE MANUAL
STD-7000

F. 429 Bus Output Card Failure
No 429 Bus Output Data
SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D: 1 Digital Volimeter
1 Osci l1oscope {Dual
Trace}
1 Extendsr PC Board (100
Pin)
STEP DIRECTIONS DECISION YES NO
t. Does the other 429 Bus on 2 41
PC board Indicate a date
output when requested?
2, Place affected 429 Bus PC 3
Board on a 100 plin extender
and reinstsll In assigned
slot on Motherboard.
CAUTICM: REMOVE EXTERNAL AC
POWER BEFORE REMOVING
OR REPLACING ANY CARD
WITHIN CARD CAGE.
3. Connect Qscllloscope Probe Is data transmissicon Indl~- 4 5
to pins | and 14 of malfunc~ cated?
tionlng Isoletion relay (K901
or K802).
4. Connect DIgITaI Vol tmeter is voltnge 0 £0.6) Volt? 6 7
to pln 6 of affected
Isslation Relay.
5. Connect Oscl §loscope Probe Is data transmission Tndl- 8 g
To pins 3 and 11 of X907. cated?
6. Repalr short In {solatlon
Relay or remove and replace
defective isolatlon Relay.
7 Connect DIgltal Voitmeter Is voitage indlication 10 11
probe o pin B of X926. 0 &0.6) Volts?
Bs Fault located within Level
Converter. Troubleshoot and
repalr as necessary.
2-2-4
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STEP DIRECTIONS DECISION YES NO
9. Connect Oscllloscope X1 Are 32 clock pulses 12 13
Probe to pins 2 andfor 12 of observed as shown in
X907. 2uZed, Figure 55.
Clock Pulse
Flgure 55
10. Fault located within cir-
cultry between pin 6 of KOOI
and pln 8 of X526. Repalr as
necessary.
11. Connect DIglitel Yoltmeter Is voltage Tndlcated? 14 15
probe to pin 9 of X526.
12. Replace X907.
13. Connect Oscilloscope Probe Does waveform Indlcate cor- 16 17
to pin & of X923 and cheack rectly as shown In 2=2-4,
for waveform with repetlticon Figure 56.
rate every 5 mS. fe - -
Repetitlon Rate
Flgure 56
14. Remove and Replace X926.
15. Connect Digltal Velimeter ls voltage Indlcated? 18 19
to pin & of X921.
2-2-4
Page 34
April 1787

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




y/

MAINTENANCE MANUAL
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4 STD-7000
STEP DIRECTIONS DECISION YES NO
16, Connect Oscllloscope Probe Is low speed clock signal 20 21
to pln 7 of X912. IndTcated?
¥7.- Replace X901 and X902. 22
' 18. Fault located within cir=
cultry between pln 9 of
X926 and pin © of X921.
. Repalr 1f necessary.
19. Replace X921.
20. Connect Oscilloscope Probe |s corract Baud Rate 23 24
to pin ¥1 of X92z. indlcated?
21, Connect Qsctlloscope Probe Is a loglc low Indi= 25 26
te pin 14 of X912. cated?
22. Connect (Oscilloscope Probe |s waveform shown in 27 28
to pin 6 of X923. 2=-2-4, Figure 49
. Indicated?
23, Connect Osclllioscope Probe ts correct frequency indl- 29 30
. to ple 12 of X907. cated?
24, Connect Oscllloscope Probe Is the clock pulse pre= 31 32
. to pin 10 of X%17. sent?
25. Connect Oscllloscope Probe ls a loglc low Indl= 33 26
. to pin 2 of X912, cated?
. 26. Replace X905.
27. Mal function cleared.
l 28. Use 429 Output Clrcult Sche- Were any faults indicated? 34 27
matlc {2-2-7, Flgure 90} to
_ troubleshoot the clrcultry
. assoclated with and including
F+Cs's Indicated below:
X917
l X218
X923
X922
. 29. Connect Oscltloscope Probe is correct frequency indi- 35 36
to pin 2 of X807. cated?
30, Fault loceted Tn clreuit
betwsen pln 12 of X907 and
pln 11 of X922. Repalr as
necessary.
2-2-4
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& STD-7000

STEP DIRECTIONS DECISION _ YES NO

3. Fault located in clreult
between pla 11 of X922 and
pin 10 of X917. Repalr ss

requl red.
32. Connact Osctlloscope Probe Iz low speed clock pulse 37 38
o pln 11 of X517, present?

I35 Suspect fault withln X9i2.

NOTE: Before ramoving and
replacing 1.C., check
for shorts In cire
cultry between pin 7
of X912 and assocl ated
components. Repalr or
replace as necessary.

34, Repair faulty clrcuit or
replace faulty 1.C. as
requlred.

35 Replace X907.

36, Fault In elrcuit between pin
2 of X907 and pin {1 of X922.
Repair as necessary.

37. Connect Oscllloscope Probe ls low speed clock pulse 39 40
to pin 13 of X922, present?
8. Replace X917.

39. Replace X922.

40, Fault located within cir=
cultry between pin 10 of X917
and pln 13 of X924.

41. UsTng 429 Bus Qutput Clrcult Is 1.C. operation satis- 42 43
Schematic (2-2-7, Flgurs 90} factory?
vorl fy operstion of X921 and
X926.

42. Using 429 Bus Output Clrcult Did |.C.'s and/or clrculiry 44 45
Schematic (2-2-7, Flgure 90) check OK?

vorify operation of X934,
X936, X937, QS09 and Q910
and assoclated clrcuitiry.

43. Replace faulty [.C.

2-2-4
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| b STD-7000
STEP DIRECTIONS DEC|SION YES Ho
44, Using 429 Bus Qutput Circul¥

Schomattc (2-2-7, Figure 20)
verify circult operation In=-
volving X924, X929, X931 and
X932,

45, Repalr clrcultry ang/or
replace affected 1.C»

2.2-4
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SPECIAL ACCESSORY

Incorrect 429 Bus Qutput Data

TEST EQUIPMENT REQ'D: 1t Oscllioscope (Dual

Trace)

1 Extender PC Board {100

Pin}

STEP

DIRECTIONS

DECISION

YES NO

1e

Doss the other 429 Bus on
PC board have valld data
output?

Connect Oscllloscope Probe
to each address |ine of
X806, in turn (A% thru AD)
and check for toggling and
logte Indlication.

NOTE: AZ fhru A5 should be
toggling. A6 thru A9
should be low.

bld any address iline Indi-
cate improper(y?

3

Proceed +o Step 42 of
2-2«4F (1),

4.

Using normal troubleshcot=
Ing procodurss and the 429
Bus Output Clrcult Schematic
(2-2-7, Flgure 90) check
ctreubtry between the
followlng IC's.

X905 X910
X911 X917
X9tz X918

bid clrcultty and/cr asso-
clated |C chack satisfac-
tortly?

S5e

Repliace X906, X907 and X917.

NOTE: |f malfunctlon not
cleared at this polnt,
romove and replace
af tected 429 Bus Qui-
put PG Board.

Mal function cleared.

7

Repair affected clircuit and/
or replace faulty IC as
required.

2~2-4
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G. Logic Input Card Failures

Clock MaTfunctions

SPECIAL ACCESSCRY
TEST EQUIPMENT REQD: 1 Osc

il loscope (Dual

Trace)

1 Extender PC Board (100
Pin}

STEP

DIRECTIONS

RECISION

YES

1.

Remove 5TD-700C Top Dust
Cover as per instructions iIn
2-2-5,

2,

Remove LOGIC INPUT Card {red}
from Card Cage and place on
100-pin extendar PC board,.
Install assembly in LOGIC
INKPUT Slot (J409) within Cerd
Cage to allow access te logic
input card components.

3.

Interface STD=-7000 with CRT
Display Teminal In accord-
ance with 1-2-1.

4,

Position |EEE-4B8 Address
Switch Segments 7 and 8 to
OFF .

5.

Apply external AC power fo
STD-7000 and CRT Display Tetr-
minal. Depress AC Power
Switch (5) to power-up STD-
7000 and CRT (if cennected to
J202).

6.

Install mint=cassett per«
sonal ity tape in tape trans-
port and momentarlly depress
RESET Switch (3).

1s STD=-7000 Dlagnostic -
Henu shown on CRT Screen?

7.

UsTng Mumeric Keypad, enter
5 (5 = EXECUTE TAPE).

Did tepe successfully load?

NOTE: The appearance of
System Master Menu
on CRT Screen indi-
cates successful
‘tape loading.

10

8.

Recheck poslItion of 1EEE-
488 Address Switch Segments
7 and 8, Both should be
OFF,

Artisan Technology Group - Quality Instrumentation
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STEP DIRECTIONS DECISEON YES NO
NOTE: |f both segments are
proper |y posltlonad,
refer to 2-2-4D(1).
9. ¥hich cleck is Tnoperative?
2 MHz 11
1 MHz 12
100 kHz 12
50 kHz 13
Low Speed WHS 14
10. Go to appropriate troubie-
shooting flowchart for indl-
cated problem.
11. Connect Osctiloscope X1 Is 2 10 Miz signal indl- 15 16
Probe 1o plin 12 of X612. cated?
12. Replace X612.
13. Replace X624.
14. Connect Oscllloscope X1 Iz a Low Speed Clock slgnal 17 30
Prcbe to pin 4 of X624. Indlcetlon present?
15. Connect Osciiloscope X! Is 2 MHz Clock sTgnal Indl= 18 19
| Prechbe to pln 10 of X612. cated?
16. Connect Oscllioscepe X1 is a 10 MHz slgnal indi- 20 21
Probe to pin 6 of X611, cated?
17. Connect Oscilloscope X1 Is Low Speed Signal pre— 22 23
Probe to pin 14 of X623. sent?
18. Connect Oscllloscope X1 is 2 MHz Clock Indlcated? 24 25
Probe to LOGIC INPUT Card
Edgs Connector pln 53.
20. Replace X612.
21. Evldence Indicates a short
or break in pathwork cir-
cultry bstween pin 6 of
X611 and pin 12 of X612.
Repalr as necessary.
224
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| A STD-7000
STEF DIRECTIONS DECISION YES KO
22, Connect Oscilloscope X1 Is 10 MHz slgnal present? 26 27
. Probe to pln & of X611.
23, Connect Oscllloscope X1 Is signal preseni? 13 28
-' Probe to pin 7 of X623.
24. No defect noted.
I 25, Evidence Indicates a short
or break in pathwork ¢lr=
cul fry between pin 10 of
l X612 and LOGIC INPUT Card
Edge Connector. Repair as
Necessary.
. 26, Replace X611,
. 27, Using Oschlloscope, check Is Y601 producing 10 MHz? 25 28
output of Y6l1i.
' 28. | Replace X623.
. 29, Replace Y601,
30. Connact Oscil loscope X1 Does waveform resemble 13 k)]
Probe to pin 12 of X624, 2-2=-4, Figure 57.
. Set Oscilloscope controls
to 2v/200n5/01Y and observe
trace Indication in 2-2-4,
. Figure 57.
" ““._MRS
| | TORET M I
r '
. LS Clock Pulse
Figure 57
2-2-4
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MAINTENANCE MANUAL
STD-7000

DIRECTEONS DECISICN

Check the fol lowlng pins of Are 8!l Loglc Levels cor-
X625 for proper Loglc Level rect?
indication?

Plin Logic Level

2
3
14
15

Replace X625,

Check the followlng pins of Are all logic Levels cor=
X640 for proper Loglc lLeval rect?
indication:

PlIn Loglc Level

2
3
14
15

Replace X640,

Faul t exists upstream of
X639, Usling normal trouble-
shooting techniques, attempt
to Isolate and repair,

2-2-4
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MAINTENANCE MANUAL
& STD-7000 |

(2) Wrong Low Speed Clock Frequency

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D: 1 Oscllioscope {Dual
Trace)

1 Extender PC Board {100
Pin}

STEP DIRECTIONS DECISION

YES

NO

1. Romove STD=-7000 Top Dust.
Cover as per Instructions in
2-2‘”50

2. Remove LOGIC INPUT Card (red)
from Card Cage and place on
100-pin extender PC board.
Install assembly In LOGIC
INPUT Slot (J409) wi1thin Card
Cage to allow access *to LOGIC
INPUT Card components,

S Apply External AC power to
STD-70G0 and depress AC
Fower Switch {5) o ON.

4, Cannect Oscllloscope Xt
Proba to pin & of X625.
571

Does Iindicated waveform
rasemble 2-2-4, Figure

5. Replace X624,

6. Go o 2-2-4G(1)} and enter
at Step 31.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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MAINTENANCE MANUAL
STD-7000

Improper Logic Data or Legic Completely Inoperative

SPECIAL ACCESS3S0RY

TEST EQUIPMENT REQTD: 1 Oscllloscope {Dual

Trace}

1 Extender PC Board (100

Pin}

STEP

DIRECTIONS

DECISION

YES

Insure external AC power has
been removed from STD=-7000.

2,

Remove Top Dust Cover from
STD-7000 tn accordance with
instructions In 2-2-5.

3.

Remove LOGIC INPUT Card
{red),

s logic coempletely inoper-
ative?

12

4.

Remove elither of three 429
Qutput Cards (brown).

5'

Remove X613, X626 end X627
from LOGIC INPUT Card and
replace each with fechnl-
clan's choice of X901, X902,
X90% and X904 of selected
429 Output Card.

6.

Relnstail LOGIC INPUT Card
In assigned slot in Card
Cage.

Ts

install X613, X626 and X627
in open posltions of selected
429 OUTPUT Card and reinstall
428 QUTPUT Card In assligned
slot within Card Cage.

NOTE: lnsure no sliots remain

open hetween analog
input (green) and CPU
{yallow) cards.

8.

Apply external AC powsr to
STD=7000 and depress AC Power
Switch (5) o ON,

Fe

ks logic stlil lnoperative?

10

April

11

2-2-4
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, MAINTENANCE MANUAL
STb-7000

™y

5TEP

DIRECTIONS

DECISION

YES

10,

Remove external AC power from
STD=-7000. Remove LOGIC INPUT
Card {red) &nd return fo |FR
Systems, Inc., Customer Service
tor repalr and/or replacement.

.

Remove external AC powar from
ST0-7000. Remove 429 OUTPUT
Card contalining original
X613, X626 and X627. Replace
X613, X626 and X627 PIQ's
with serviceable components.

124

Remove RAM Card (orange}.

13

!3.

Remove any two RAM |.C.'s
(X1107 thru X1122) from RAM
Card.

14

14,

‘Remave X633 and X634 from

LOGIC INPUT Card and replace
with previously removed RAMs
{2114s) from RAM Card.

15

15,

Install LOGIC INPUT Card In
assigned slot within Card
Caga.

16

16.

Apply external AC power to
STD=7000 and depress AC
Power Switch (5} to ON.

17

17.

Is [wproper Loglc Data

still

indicated?

10

18

ta.

original X633 and X634 RAMs
are faulty. Roplace with
serviceable components.
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9-2.4

Page 45
April 1/87




JEE V0

MAINTENANCE MANUAL

ST3-7000

THIS PAGE INTENTIONALLY LEFT BLANK.

Artisan Technology Group - Quality Instrumentation ...

2-2-4
Page 46
April 1/87

Guaranteed | (888) 88-SOURCE | www.artisantg.com




I MAINTENANCE MANUAL
STH-7000

H. Analog Input Card Failures
(1) No Receipt of 429 Bus Data

SPECIAL ACCESSORY
TEST EQUIPMENT REQ'D: 1 Oscilloscope (Dual
Trace}

1 Extender PC Board (100

Pim)
STEP DERECTIONS DECISICN YES NO
la Yer | fy external AC power s 2
removed fram STD-7000. .
2. Remove ANALOG |MPUT Card : 3

(green) from Card Cage and
install on 100-pin extender
PC Board, Install assembly
In ANALOG INPUT Card sliot
within Card Cage.

Se Yerity STD-T7000 and CRT Dls- 4
play Terminal are correctly :

interfaced In accordance with

1~2=1. Posltlon |EEE-488

Address Swltch SagmenTs 7

and 8 to OFF.

4, Apply external AC powsr fo . 5
5To-7000.
Je Place mini-cassette person- &

al ity tape (verslon 2.4 or
later} In Tape Transport.

6. Momentar ily depress STD=7000 Is STD=-7000 Diagnostlc Menu 7 3
RESET Switch {3}. indlcated on CRT Screen? :
7. Us ing Numeric Keypad, enter Did tape successfully Joad? g 9
5 (5 = EXECUTE TAPE) and
I Isten for audible Indica~ NOTE: System Master Menu
tlon of tape rewinding, fol- wili automatical |y
lowed by a tape loading appear upon success=
sequencea fuf completicn of
tapa loading.
8. Using Numerlc Keypad, enter 10

1 {CONTROL BUS OUTPUT PAGE).

9, Go tTo troubleshooting flow-
chart(s) pertalning to indi=-
cated problem {C5 or MEM},

2-2-4
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MAINTENANCE MANUAL
STD~7000 .

STEP

DIRECTIONS

DECISION

YES

10.

Change Data Fleld 2 CONDI~
TION to SEND} on atl four
pages {# thru 3} of Data
Flekd 1.

1.

Chenge Data Fleld 3 RATE to

(@#87) on atl four pages (#
thru 3) of Data Field 1.

12

12,

While depressing blank
(SHIFT) key of numerlc Key=
pad, depress 4 key to
Indicate CONTRO. BUS INPUT
PAGE on CRT screen. Check
oach PAGE (Dats Fleld 1}
for data recelpt).

Is data belng recelved?

13

14

13.

While depressing blank
(SHIFT) key, depress 3
key to Indicate ATT{TUDE
BUS QUTPUT PAGE.

15

T4,

Go to appropriste 429 OUTPUT
Card Troubleshooting Flow=
chart.

15.

Chsnge Deta Field 2 COND to
({SEND} on both buses (f
and 1) of Data Fietd 1.

16

16.

Change Data Fiald 3 RATE to
{208 on both buses (f
and 1)} of Data Fleld 1.

17

17

Ustng Oscllloscope (with X1

Probe), check the ANALOG IN-
PUT Card edge connector pins
for associated 429 Bus data

Indlcatlions.,

ANALOG
CONTROL X507 | INPUT CARD
BUS PIN EDGE PIN

@A 19 79
g Y 80
1A 20 81
1B 10 82
2A 2] 85
28 -] 84
3A 22 85
3B a 86

ANALOG
{NPUT CARD
EDGE PIN

4A (BA) | 23 87
48 (@) 7 B8
5A (1AY ] 24 89

ATTITUBE | X507
BUS PIN

58 (1B) 5 20

Is correct dats avellable
at card edge?

Pa
April

2-2-4
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y/

STEP

DIRECT}ONS -

DECISION

YES

NO

18.

UsTng Oscllloscope (with X1
Probel, check the X507 plns
In step 17 for assoclated
429 Bus Data indications.

Is correct data present?

20

21

Go to appropriate 429 OUTPUT
Card Fallures Troubleshoot-
Tng Flowchart.

20.

ls problem or malfunctlion
common to all 429 buses?

22

25

21.

Evldence indicates break or
short In pathwork clrcultry
betwean X507 and card edge
connector pins. Locate and
repalr as necessary.

22.

Check affected pin of X507
{efther pin 15, 16 or 17)
for correct Blnary signal.

[s slgnal correct?

24

25

23.

Connect Oscl | loscope X1
Probe to pin 28 of X507.

Is data signal present?

26

27

24.

Replace X507.

25.

Using Oscilloscope, check the
fol lowlng card edge pins for
IndTcation of data:

CARD EDGE DATA
PIN BUS

7 D>
8 o7
9 D2
0 D6
1 )|

V]
13 og
14 D4

Is date indicated on each
card edge pin?

28

29

26.

Connect Osciltloscope X1
Probe to pin 2 of X507.

|s data sTgnal present?

30

24

27

Connect Oscl{ioscope Xi
Probe to pln 2 of X507.

Is data signal present?

24

22

28.

Connect Oscllloscope X1
Probe to pin 11 of X505.

Is a loglc HIGH indi=
cated?

31

32

29.

M WM O m N, e ‘Ib N B - NS N W

Problem or malfunction
located olsewhere In STD=-7G00
System. Re-evaluate problem
or malfunctlon. Choose
Troubleshooting Flowchart
best suited for malfunction.

30.

Connect Oscllloscope Xt
Probe fto pTn 1 of X506.

Artisan Technology Group - Quality Instrumentation

Is {ogic LOW Tndlcated?

33

3
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S
I MAINTENANCE MANUAL
A STD-7000
STEP DIRECT LONS DECISION YES NO
3. Replace X505.
32, Replace X504.
33. Connect Oscillosocpe X1 Is logic LOW Indlcated? 34 3

Probe to pin 15 of X506.

34, Connact Dual Trace Oscillo- 33
scope Channel A (X1) Probe
1o pin 7 {clock) of X506.

5. Cannect Dual Trace Osciilo- Does Tndlcated wavefarm 36 37
scope Channel B (X1} Probe resemble waveform In
1o pin 4 (data) of X506, 2-2-4, Figure 587
NOTE: Set Oscillioscope
contrals to tmS/ T lad

2v/Div.

X506 Dual Trace
Figure 58

36. Select timebase X10. Does waveform resemble 38 37
waveform Ih 2-2-4,
Flgure 597

Timebase X10
Figure 59

37. Is snly clock signal incaor- 39 40
rect?

2-2-4
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MAINTENANCE MANUAL
| STD-7000
' STEP DIRECTIONS DECI5 10N YES NO
- 38, Cannect Oscil loscope Channel Is BWS present before clock 45 46
. B Probe to pin 12 (BWS) of transitlion as shown in
X506, 2-2-4, Flgure 607
' BWS and Glock Signal
Figure 60
9. Troubleshoot, locate and
- repair shorted circultry
. assoclated with X510 and/or
replaca X510 If necessary,
i 40, Is Data Signal present? a1 42
) 41, Is Dats Signal correct? 43 44
. 42, Replace X506.
II 43, No defect noted,
. 44, Us Ing normal troubleshootling
techniques, troubleshcot X502
+hru X508 and assoclated cir-
cultry., Replace |.C.s or
' repair clrcuit as necessary.
45. Connect Oscilloscope Channel Is EWS present after clock 47 46
'I B Probe to pin 9 of X506. transitlon as shown In
2=-2-4, Flgure 61.
‘ o[ [ [ ] bos
y §
|
&
EWS and Clock Signal
- Figure 61
._- ' 2-2-4
_ Page 51

April 1/87

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




S

MAINTENANCE MANUAL
STD-7000

STEP

DIRECTIONS

DEC!SION

YES

46,

Using normal troubleshooting
techniques, troubleshoot X511
and X512 and c¢ircultry asso-
ciated with each. Replace
1.C.{s) or repair clrcult as
necessarys.

417,

Fault located on LOGIC INFUT
Card. Go to 2«2=4G and choose
appropriate Troubleshooting

F lowchart.

Page 52
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MAINTENANCE MANUAL
A STD-7000

{2) No Receipt of 453 (VHS) Data
SPECIAL ACCESSORY

TEST EQUIPMENT REQ'D: 1 Osclilloscope (Dual
Trace}

1 Extender PC Board (100

Pin)
STEP DIRECTIONS DECISION YES NO
t. Insure external AC power is 2
removed from STD-7000.
Zs Remove ANALOG {NPUT Card 3

(green) and Install on 100=
pln extender PC board.
Install assembly 1n the
ANALOG INPUT Card slot within

Card Cage.

3. Posltion |EEE-488 Address [}
Switch Segments 7 and 8 to
OFF.

4, Insure 5TD-7000 and CRT Dls- 5

ptay Terminal are correctly
Interfaced In accordance with

JeZe1.

L Apply external DC power o [
$TD=7000.

6. Depress AC Power Switch (5} 7

to ON and momentarily depress
RESET Switch (3).

Te Install mini-cassette per- 8
sonal Ity tape (2,4 version .

or later} In Tape Transport
and close Transport door.

8. Using Numeric Keypad, enter Did tape successful ly 9 15
5 (5 = EXECUTE TAPE). - load?

MOTE: The appearance of
System Master Menu
on CRT Sereen Indl-
cates successful
tape loading.

9, Enter 2 to produce DATA 16
BYS OUTPUT PAGE.

M W & W W W W = ‘I'i W N D W E W I‘l'.ll- [
’ i

2-2-4
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MAINTENANCE MANUAL
STD-7000

STEF

DIRECTIONS

CECISION YES NO

10.

Changs Data Fleld 2 SEND to
(1,2,3).

“.

Change Data fleld 3 RATE to
(20¢) .

12

Using Oscll!oscope X1 Probe,
check the ANALOG INPUT Card
Edge plns for corresponding
453 (VHS) data.

CARD EDGE DATA BUS
FIN CHANNEL
T3 1A
74 1B
75 2A
76 28
77 3A
78 38

Is the correct YHS (453} i3 4 14
Data aval labla?

13.

is problem common to all 16 17
VHS Buses?

14.

Go to 2-2=4E and choosa
approprlate Troubleshooting
Flowchart.

15.

Go to appropriate trouble-
shooting flowchart for indl-
cated problem.

16+

Connact Dual Trace Osclilio-
scope Channel A X1 Probe to
pin 5 (YHS Clock) of X521.

18

17.

|s problem assoclated with 19
DATA BUS 1 only?

1B.

Connect Oscl [loscope Channel
B X1 Probe Fo pin 8 (YHS
DATA) of X523.

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

Are data and clock fraces 21
similar to 2~2-4, Figure
627

NOTE: See 2=2=4, Flgure
63 for expanded
irace of 2=2=4,
Flgure 62.
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MAENTENANCE MANUAL

STD-7000
STEP DIRECTICNS DECHSEON YES NO
(T T T3 T
] i
H
" W_i
¥HS Date and Clock Traces Expanded YHS Date and Cleck
Fligure 62 Traces
Flgure 63
194 Connect Osclijoscope X1 Is a logic LOW indicated? 23 24
Prebe to pin 6 of Relay
K501.
20, ‘Is problem associated with 25 26
DATA BUS 2 only?
21. Connect Oscllioscope Channel Is VHS PWS indlcated as 27 28
B X1 Probe to pln 13 of shown tn 2-2-4, Figure
X524. 641
VHS BWS
Flgure 64
22. Is VHS Clock slgnal Incor- 29 30
rect?
23. Replace Relay Kb01.
24, Connect Oscilloscope X1 Is & loglic HIGH indl= 3t 32
Probe to pln 13 of X5t5. coted?
25. Connect Oscllloscope X1 Is a logic LOW Tndiceted? 33 34
Probe to pln 6 of Relay
K502.
 2.2-4
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A
MAINTENANCE MANUAL
STD-7000
STEP DIRECTIONS DECISION YES NG
26. Connect Oscllloscope X1 Is a logic LOW indicated? 35 36
Probe to pln 6 of Relay .
K503
27. Connect Osc!lloscope Channel Is YHS EWS Indlcated as 42 28
B8 X1 Probe to pln 5 of X525. shown In 2-2-4, Flgure
657
YHS EWS
Flgure 65
28. Replace X523 and X524,
2%. Replace X521 and X522,
30. ts data slgnal Tndicated? 37 3B
3. Replace X515.
324 Replace X505.
33, Replace Relay K502.
4. Connect Oscliloscope X1 Is & loglc L.OW Indicated? B 32
Probe to pin 5 of X515.
35. Replace Relay K503.
36. Connect Oscilloscope X1 Is a logic HIGH Tndl~ 3 32
Probe to pln 9 of X515. cated?
37. 1s data correct? 2t 39
38, Replace X522 and X523.
2-2-4
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, MAINTENANCE MANUAL
/& STD-7000

STEP DIRECTIONS DECISION YES NO
39. Connect Qscllloscope X1 Is waveform as shown in 40 4
Probe to pin 6 of X517, 2-2-4, Flgure 662
YHS Date Trace
Figure 66
40, Connect Oscllloscope X1 Is waveform as shown Tn 42 43
Probe to pin 6 of X519, 2=2=4, Figure 672
VHS Waveform Expanded YHS Waveform
Flgure 67 Figure 68
41. Fault located in t+he Analeg
Filtering Section of the
ANALOG INPUT Card. {Refer
to 2=2=7, Figure 91). ’
42. Fault loceted on LOGIC INPUT
Cards Go to 2-2-4G for
appropriate Troubleshooting
Flowchart.
43, Fault located on Loglic Con=
verslon section of ANALOG
INPUT Card. Troubleshoot
using normal technlques.
!
2-2-4
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THIS PAGE INTENTIONRALLY LEFT BLANK,
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MAINTENANCE MANUAL
£ STD-7000 |

1. Power Supply Troubleshooting Flowchart
{1} Power Supply
SPECIAL ACCESSORY
TEST EQUIFMENT REQ'D: t Digital Multimeter
(100KEYY)
STEP DIRECTIONS DECISION YES NO
1. Carefuily disconnect P41B 2
from Right Angle Cennector
J418 |ocated on Motherboard.
2, Apply external AC power to 3
STD-700C Rear Pansl CORCOM
Receptacle.
3. Momentar!ly depress AC Power Dtd the Eight wlthin the 4 S
Swiltch (5) to apply external switch 11luminate the AC
AC power to Power Supply Power Swltch Button?
Assembly.
4. Is questionable voltage
assoclated with:
+5V1 6
-5¥1 19
+12v¥1 21
~12v? 23
All voltages? 12
5. is coolling fan (8) oper- 7 8
ating?
NOTE: See 1-2-2B for
fan location.
6. Using DIgltal Multimeter Are voltages correct? 10 g
(100KSV/ V), measure and
ver!fy +5¥10.2V 1s Indi-
cated at pins 1 and 2 of
418 (Refer to 2~2-7,
Figure 91).
7. Remove and replace 1lght
bulbi{s) {type 328) by
pulilng gently on switch
pushbutton (9) to remove It
from Switch (1) to expose
light bulbs. (Refer 1o
2«2=5%, Flgure 72.)
8. Check external AC power 3
soyrce, line cord receptecle
connections and CORCOM fuse.
2-2-4
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MAINTENANCE MANUAL
STh-7000

STEP DIRECTIONS DECISION YES NO

9. Using Diglftal Mubtimeter Are voltages correct? 1" 12
(100&5’\'}, measure and

verify +3¥40,2Y is Indl=
ceted at pins 7 and 10
of P9901 (Refer to 2-2-7,
Figure 91).

10. Depress AC Power Swltch (5) 13
1o remove AC power from
Motherboard.

1. Fault located within Cable
Harness (7007=3781=3XX).
Troub leshoot cable, Repalr/
Replace as required.

12. Using Digital Voltmeter Ars voltages equal? 14 1
(100K/v}, verlfy voltage
between pins 1 and 2z of
P9901 are equal to the
external ac {Ine voltage
]“Pu‘t.

135, Remove afl plug-tn PC boards 15
from Card Cage Assembly In
accordance wlth 2-2-5B(2)(a)2.

CAUTION: WHEN REMOYING AND/
OR INSTALLING ANY
FC BOARD WITHIN THE
CARD CAGE, REMOVE
EXTERNAL AC POWER
FROM STO-7000 TO
PRECLUDE PERMAMENT
DAMAGE TO SYSTEM.
TO DO THIS, SIMPLY
DEPRESS AGC POWER
SWITCH (5) UNTIL
AC POWER (S OFF.

14. Fault located within Power
Supply Assembly. Usling
Power Supply Clreult Sche~
matic (2-2~7, Figure 93)
troubleshoot power supply
circuit.

15, Deprass AC Power Switch {5) 16
+o reapply external AC
power to STD=7000.

16. UsTng Digltal Multimeter Are all voitages correci? 17 18
(100K82/V}, measure and
verlty voltages on the
plns of J401 +hru J412
{Refar to 2-2-7, Flgure B0.)

2=2=4
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MATNTENANCE MANUAL
STD-7000

STEP DIRECTIONS DECISION YES NO

Connector | Voliage| Toler=-
Pln Noc. ance
1 +5.0  |+0.2v
2 +5 .0 +0.2v
5 -5.0 10.2\'
[ =5.0 T0.2v
95 -12.0 t0.2v
96 =12.0 +0.2v
99 +12.0 +0.2v
100 +12.0 0.2V
17 Fault located wlthin cir=-

cultry of one or more plug-
in PC boards Initially
removed in Step t3. Re=
instal b each PC board (one
at a time) and determine
which PC board 1s causing
fault.

CAUTION: WHEN REMOVING AND/
OR INSTALLING ANY
PC BOARD WiTHIN THE
GARD CAGE, REMOYE
EXTERNAL AC POMWER
FROM STD=7000 TO
PRECLUDE PERMANENT
DAMAGE TQ SYSTEM.
70 DO THIS, SIMPLY
DEPRESS AC POWER
SWITCH (5) UNTIL
AC POWER |5 OFF.

NOTE: When faulty FC board
has been ldentlfied,
repair or replace
PC board before con-
+1nuing with PG board
Tnstal latton.

18, Fault located on Motherboard
Assembly ¢ircult.  Use nor-
mal +troubleshooting pro-
cadures +o Isolate and eval-
uate fault location to
determine whather to repair
or replace Motherboard.

19. Using DIgltal Multimeter s voltage correct? 10 20
(100K2/¥), measurs and

verify -5V&D.3V 1Is indi-
cated at pln 6 of P416 (Refer
1o 2-2=7, Figure 91).

20, Using Digltal Multimeter is voltage correct? 11 12
(10042/Y¥}, measure and
ver[fy ~S¥E0.3V is Indl-
cated at pin 12 of P990I
(Raefer to 2-2-7, Figure 91).

2-2-4
Page 61
Apriil 1/87

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




= _ o
I MAINTENANCE MANUAL
STD-7000
STEF DARECTIONS DEC{SION YES NG
21. Using Digltal Muitimeter Ars vol fages correct? 10 22

C100KE/Y), measurs and
verlfy +12v0.2V 1s Indl=
cated at pins 11 and 12
of P418 (Refer to 2-2-7,
Figure 91),.

22, Using Digttal Multimeter Are vol tages correct? 11 12
{10 ¥}, measure and

verify +12¥10.2V Is tndi-
ceted at pins 6 and 9 of
P9%01 (Refer to 2-2-7,
Flgure 51},

23 Using Digital Multimeter Is val tage correct? 10 24
(100KSY/Y?, measure and
verify =12VH0.5V Is indi-
cated at pin 18 of P418
(Refer to 2=2=7, Flgure 90).

24, Ustng Digltal Multimeter Is voltage correct? 1" 12
(1 V), measure and
verify =12v30.5Y Is indl-
cated at pln 11 of P3901
Refer to 2-2-7, Flgure 90).
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5. Disassembly/Reassembly

A. Introduction

‘This section contains minimum instructions required to
either remove and replace any internal moduie 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 6%), however
when further detail of module disassembly is required, it
is shown on an individual assembly drawlng for that par-
ticular module.

Reassembly of modulies depend upon the extent of disassembly
and should be performed in reverse sequence of the
disassembly procedure used.
(1) Preliminary Considerations

{a) Tools required for disassembly/reassembly:

1 Urenches

Open End: 1/4" and 5/8"

2 Dther

Soldering Iron
3 Screwdrivers

Phillips and Spade (Slotted)
4 Nut Drivers

1/4" and 3/16" Nut Driver
(b) Preliminary Precautions

Comply with the following CAUTIONS during
Disassembly/Reassembly:

CAUTION: TAG EACH WIRE AND CABLE PRIOR TO
REMOVAL.

----.---i‘-

CAUTIOEi INSURE RIBBON CABLES ARE NOT STRETCHED
OR TWISTED,.

CAUTION: DO NOT PLACE UNDUE STRAIN ON ANY WIRE
- OR CABLE, -

2-2-5
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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.

STD-7000 Disassembly/Reassembly

(1) Case Disassembly (Refer to 2-2-5 Figure 68)

{(a} Top Cover (2) and Bottom Cover (19) Removatl

1

2

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 1ift free.

NOTE: It is not necessary to remove Stacking
Feet (22) prior to the removal of
Bottom Cover (19).

(b) Left and Right Side Frame (13 and 31) Removal

CAUTION: POWER SUPPLY MOUNTING BRACKET (37) IS

|

N

Jen

| &=

ATTACHED TO LEFT SIDE FRAME. CARE
SHOULD BE TAKEN NOT TO PLACE UNDUE
STRAIN ON POWER SUPPLY LEADS (43)
BURING DISASSEMBLY.

Remove Top Cover {2) and Bottom Cover {19} per
5.B,{1)¥{a).

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)

from either Side Frame (13 or 31} and remove
four screws {18) securing Front Panel (26) to
efther Side Frame (13 or 31).

2-2-5%
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(2) Card Cage EEsembly (Refer to 2-2-5, Figure 69)
(a) Card Cage Assembly Removal

1 Remove Top Cover (2) and Bottom Cover (19) per
2-2-5B(1)(a}.

2 Remove all vertically installed PC Boards
(cards) from Card Cage Assembly (4) by
simul taneously 1ifting both color-coded ejec-
tors {3) until each card is free, then care-
fully remove each card.

CAUTION: THE CPU (YELLOW) AND I/0 {BLUE) PC
BOARDS MUST BE INSTALLED IN THE
ASSIGNED SLOTS WITHIN THE CARD CAGE
ASSEMBLY TO PRECLUDE DAMAGE TO CPU.

NOTE: 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,
3 Disconnect Power Supply Harness (43} at J18 on
Motherboard (11).
4 Disconnect Tape Transport Ribbom Cable (41) at
J19 on Motherboard (11),
5 Unplug Cooling Fan Electrical Connector {40)

from Cooling Fan (7).

REMGYE SCREWS

----.----.-

STD-7000 Rear Panel
Figure 71

225
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6 Remove six screws from Rear Panel Assembly as
shown in 2-2-5, Figure 71.

7 Position STD-7000 so it rests on its Rear
Panel Assembly (8) to allow access to both top
and bottom openings.

8 While supporting Card Cage Assembly (4},

remove four screws {21) and washers {20)
securing Card Cage Rail Assembly {25) to
Brackets {23, 29 and 33). Carefully 1ift Card
Cage Assembly (4) through Bottom opening of
STD-7000,

(b) Disassembly (Refer to 2-2-5, Figure 70)
1 Remove twenty screws (19) and washers (18)

securing Card Cage (1), 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), washers (22) and nuts
(23} securing Bracket {21) to Card Cage (1).

K=

Carefully remove each Card Guide {9 thru 17).
{(Refer to 2-2-5, Figure 70 as a guide during
installation.)

(9) ORANGE (12) VIOLET (14) GREEN
{10) YELLOMW (13) BROWN (16} GRAY
{11) BLUE (14) RED (17) BLACK

CAUTION: TAKE CARE NOT TO EXERT UNDUE FORCE
OR STRAIN ON IEEE-488 DIP SWITCH
{37), I1EEE-488 INTERFACE CONNECTOR
(36}, IFR BUS INTERFACE CONKECTOR
(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.

Il I B E E =E = 1"' H B N B B E . I‘Ilhll | é

Jon

Remove two 1/4" shell nuts (30 and 31)
securing IEE-488 Interface Connector, J415
{36} to Connector Support Panel (32}).

NOTE: Two Mounting Blocks (38} will be
free when 1/4" shell nuts (30 and
31) are removed.

2-2-5
Page 6
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Remove four 3/16" shell nuts (26 or 28) and
washers (25 or 2%) 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),

Remove two screws {(24), washers (46) and hex
nuts (45) securing baffie {44) to Connector
Support Panrel {32).

{3} Front Panel Assembly

(a) Front Panel Assembly Removal (Refer to 2-2-5,
Figure 69)

1l Remove Top-Cover (2) and Bottom Cover (19) per
2-2-5B(1)(a).

2 Disconnect Tape Transport Ribbon Cable {(41) at
J-lg (27)0

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 twe screws (21) and washers (20) from
two forward Brackets (23 and 29) securing each
side frame (13 and 31) to Rail Assembly (25).

Remove eight screws (18}, four each securing
each side frame (13 and 31) to Front Panel
Assembly {26). Spread front of side frames to
release Front Panel Assembly (26},

2-2-5
Page 7
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Front Panel Assembly
Figure 72

{b} Disassembly (Refer to 2-2-5, Figure 72)
1 Remove STD-7000 Power Switch (10)

2 Unscolder Teads from switch (10).

b 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
%1ear front panel (3) and withdraw switch
10},

CAUTION: DURING REASSEMBLY, DO NOT OVER
TIGHTEN THESE SCREWS OR POWER
SWITCH OPERATION MAY BE IMPAIRED.

iro

Remove Tape Transport (19)

2 Disconnect Ribbon Cable (18) (2-2-5, Fiqure
72) at 919 (27) (2-2-5, Figure 69) on
Mother Board (11) (2-2-5, Figure 69).

b Remove left side cover in accordance with
5.8.{1)(»v)2.
¢ Remove four hex nuts (15), lock washers

(16) and flat washers (17) securing Tape
Transport (19) to Front Panel {3).

2-2-5
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3 Remove Magnetic Tape Eject Button (11)
a 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)
a Unsolder two leads from Button Assembly
{21).
b Remove hex nut (8) and flat washer (7),
then slide Reset Button {21) through hole
in Front Panel {3).
NOTE: Hex nuts (8 and 22) and crush washer
(23) are supplied with new Button
(21).
5 Remove Keypad Mount (&)

a Remove two hex nuts (1), lock washers (2),
screws {(6) and flat washers (5) securing
keypad mount (4) to Front Panel {3).
(4) Rear Panel Assembly
(a) Rear Panel Assembly (2-2-5, Figure 69)

1 Remove Top Cover (2) and Bottom Cover (19) per
2.2-5B(1)(a).

2 Unplug Cooling Fan Electrical Connector (40)
from Cooling Fan (7).

3 Remove six screws from Rear Panel as shown in
2-2-5, Figure 73.

4 Remove side covers (15) per 2-2-5B(1)(b)2.

S Loosen screws (21) securing Brackets {33 and
rear 23) to Rail Assembly %25).

6 Remove four screws (9) and flat washers (10)
seguring Rear Panel (8} to side frames (13 and
31).

7 Gently spread Side Frames (13 and 31) and

remove Rear Panel (8).

| Il!'I'II 3 N I I = W= ;. ‘Ib M I W N B =N =
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Rear Panel Assembly
Figure 73

NOTE: Brackets (8A) (2-2-5, Figure 69) and (21)
(2-2-5, Figure 70) are not normally
removed with Rear Panel Assembly.

(b} Disassembly (Refer to 2-2-5, Figure 73)
1 Remove AL Power Cord Connector {6)

2 Unsolder and tag two wires from AC Power
Cord Connector (6).

b Depress both sides of retaining clip on one

~ end of AC Power Cord {onnector (6) and
simul taneously press c¢lip through Rear
Panel Assembly (4).

Repeat Step b. for opposite end of AC Power
Cord Connector (6) and withdraw AC Power
Cord Connector (6) from Rear Panel (4}.

L]

Remove CRT POWER Connector {3)

Ira

a Remove two screws (5), hex nuts {1) and
lock washers (2) securing CRT Power
Connector (3) to Rear Panel (4).

2-2-5
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b Unsolder and tag two wires from CRT Power
Connector (3).

3 Remove Cooling Fan Assembly (8)

a Remove four screws {7} attaching cooling
fan (8) and screen (9) to Rear Panel (4).

Disconnect cooling fan plug {(40)
(2-2-5, Figure 69) if not already
completed,

(5) DC Power Supply Assembly {28) (35) (Refer to 2-2-5,
Figure 69)
(a) Sierracin {Model 5CXMP) (35) or IFR, Inc. Power

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

Supply (28} Removal

1 Remove Top Cover (2) per 2-2-5B(1}(a).

2 Remove four screws (14) securing left side
caover (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 TFR Power Supply.

NOTE: During reassembly, use Table 14 below to
identify lead (43) positions,
PIN FUNCT 1ON WIRE COLOR
1 +5¢ ORANGE
1 #12V RED
2 +5V ORANGE
2 =5y GREEN
3 -5y BLACK
3 GND BLACK
4 ~5Y BLACK
4 ~12¥ YELLOW
5 N/U N/U
6 AC INPUT WHI TE
7 AC INPUT WHI TE/BLACK
Sierracin Power Supply Terminal Block
Table 14
4 Remove four screws {36), Tock 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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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 ).

CAUTION: DO NOT PLACE UNNECESSARY STRAIN ON

MOTHER BOARD CONNECTOR J-18 WHILE
REMOVING DC POWER SUPPLY.

(b)Y IFR Systems, Inc., Power Supply Disassembly
(Refer to 2-2-5, Figqure 74)

1

2

{w

| =

fen

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).

NOTE: It is not necessary to remove screw
(14) at this time.

Lift PC Board Assembly (9) until it clears
shell nut {10) then slide PC Board Assembly
(9) out of housing (12) at either end.

Remove screw (14) attaching shell nut (10) and
Tock washer (11) to housing (12).

NOTE: Attach shell nut (10) and Tlock washer

{11) to housing (12) before attaching
PC Board (9).

NOTE: It is not necessary to remove Power

Supply Cover (3) for access to Adjust-
ment Point R9932 (2}.

2-2-5
Page 12
April 1/87

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

B IR I & N W™ W 1" Il B N = =B B m I‘II’II L

Al




-
=r
=
=
=
=
Leg
o
=
=L
=
L
—
=
-
=L
=

STD-7000

L]
LLeveLRLL LSS
L I I T
LN VR~ T A

EREG LR BRER.
LSS VRS RS
B R QREEBE QO Q
L= R T T R S Y
& % % g L A -
E %% LA T - S
L L TR - - R - -
8L E e RS sRS
DR B E SN E DS
B RLESCLD QRS
QLR LLOLEO S LG
LT LT I - -~
L= 0 T T A
LI - R A
WO ARG YR LS RS
2889 eRha un
S LN
@ BRSNS

IFR Universal Power Suppiy Assembly
Figure 74
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6. Module Testing

A. General

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 oar
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 equipment ?such as:
Legic Analyzer, Bus Simulator, Z-80 Ewmulator, 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.

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
lTayout drawings, mechanical drawings, etc. These drawings
are YTocated in the following sections of this manual:

Front and Rear Panel Illustrations 1-2-
Mechanical Assembly Drawings 2-2-
Circuit Schematics 2-2-
PC Board Layout Drawings 2-2-

Safety Precautions

As with any piece of electronic equipment, extreme
caution should be taken when working with Tive cir-
cuits. Even though the circuits and/or components
within the STD-7000 Bus Contreller 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:

2-2-6
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WARNING: 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 GF 5 MINUTES BEFORE
HANDLING, TO ALLOW HIGH VOLTAGE CONTROL
CIRCUIT 70 DISSIPATE.

WARNING: THE STD-7000 REAR PANEL CORCOM CONNECTOR,
CRT POWER RECEPTACLE AND ASSOCIATED WIRING
CARRY EITHER 120 QR 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.

WARNING: REMOVE ALL JEWELRY OR OTHER COSMETIC APPAREL
BEFORE PERFORMING ANY TESTS INVOLVING LIVE
CIRCUITS,

WARNING: HEED ALL WARNINGS AND CAUTIONS PRIOR TO AND
IMMEDIATELY FOLLOWING A PARTICULAR STEP
BEFORE CONTINUING.

CAUTION: REMOVE AC POWER FROM POWER SUPPLY BEFORE
REMOVING OR REPLACING ANY PLUG-IN PC BOARD
OR COMPONENT. 7O DO THIS, SIMPLY DEPRESS AL
POWER SWITCH TO OFF, SERIOUS DAMAGE COULD
OCCUR IF THIS CAUTION IS NOT ADHERED TO.

Test Equipment Requirements

Appendix B, at the rear of this manual, contains a
comprehensive 1ist 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.

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.

2-2-6
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B. STD-7000 Module Tests
(1) card Cage

SPECIAL ACCESSORY
EQUIPMENT REQ'D: None

NOTE: Interface the STD-7000 Bus Controlier, ESP 6515
CRT Display Terminal, CRT Interface and KP=-
72480 Numeric Xeypad in accordance with
instructions Tocated in 1-2-1,

NOTE: Steps 1 thru 12 verify operation of the Tape
_— Cassette and Transport, RS$232C and CRT Display,

and Processor Bus,
STEP PROCEDURE

1. Remove top dust cover {if not previously
removed).

2. Remove all plug-in PC boards from card cage,
except CPU {yeilow) and I/0 {(blue), as shown in
2-2-6, Figure 75.

CPU and I/0 Test Set-Up
Figure 7%

2-2-6
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STEP PROCEDURE

3. Connect STD-7000 line cord to an approved
external power receptacie (rated at 115 VAC/60
Hz).

4, Positijon STD-7000 Rear Panel IEEE-4B8 Address
Switch Segments 7 and 8 to OFF,

5., Power-up system by depressing AC Power Switch
{5), on STD-7000 Front Panel.

6. Momentarily depress STD-7000 RESET Switch (3)
and verify Diagnostic Menu appears on CRT
Display screen,

7. Using Numeric Keypad, enter 9 (9 = TEST RAM) and
observe a minimum of five or more asterisks
(**%*%*) appear in succession on CRT Display
screen.,

NOTE: Disregard arbitrary memory printout on
CRT Display screen prior to initiation of
asterisks,

8. Momentarily depress RESET Switch (3) to discon-
tinue RAM TEST and remove asterisks from CRT
Display Screen.

8, Insert a valid mini-cassette personality tape in
the Tape Transport.

10. Using Numeric Keypad, enter 1 (1 = LOAD TAPE)}.
Observe *MEM*4p@p @@ €3 {indicates RAM Memory
Card removed).

NOTE: Steps 11 thru 17 verify operation of RAM,
EPROM, and/or CPU Card memory locations.

il I = IIII i‘I’ M =W N W N W™ W 1l‘ll'll m ‘

11, 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,

NOTE: If both Memory Cards are bheing used,
place RAM Card in slot rext to CPU.

2-2-6
Page 4
April 1/87

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




i»

STEP

13.

14,

15,

l¢.

17.

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

- C
MAINTENANCE MANUAL
/& STD-7000 -

PROCEDURE

Memory Test Set-Up
Figure 76

Return 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.

Using Numeric Keypad, enter 9 (9 = TEST RAM) and
observe a minimum of five consecutive asterisks
{*****) with no memory errors.

NOTE: Disregard abitrary memory printout on CRT
Display screen, prior to initiation of
asterisks.

Momentarily depress RESET Switch {(3) to discon-
tinue RAM Test and remove asterisks from CRT
Display. '

Using Numeric Keypad, enter 1 (1l = LOAD. TAPE)
and observe no synchronization (SYNC), check sum
(¢S}, or Memory (MEM) errors exist prior to the
appearance of a small L to the right of KEYIN,
on CRT Display.

NOTE: Steps 18 through 23 verify operation of
VHS Qutput Card.

2-2-6
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STEP PROCEDURE

18. Remove AC power from Power Supply by depressing
AC Power Switch (5) to OFF position,

19. Install VHS OUTPUT Card (violet) in J405 posi-
tion (sltot next to I/0 Card), LOGIC INPUT Card
(red) in JA06 position and ANALOG INPUT Card
(green) in J407 position as shown in 2-2-6,
Figure 77. '

VHS Qutput Test Set-Up
Figure 77

20, Apply AC power to Power Supply by depressing
AC Power Switch (5) to ON position.

21, 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. '

23. Proceed to and comply with instructions in
2-2-2B{3).

NOTE: After successful completion of Data Bus
Performance Evaluation, return to Step 24
of this test.

2-2-6
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STD-7000

PROCEDURE

Momentarily depress RESET Switch (3).

Remove

AC power from Power Supply by depressing

AC Power Switch (5) to OFF position.

NOTE :

Steps 26 through 35 verify operation of
429 QUTPUT 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 QUTPUT Cards have the same
jumper locations and no card slots remain
empty between CPU Card and last card
(ANALOG INPUT Card).

ANALDG INPUT CARD
LOGIC INPUT CARD

Test Set-Up for One 429 Qutput Card

Figure 78

Remove LOGIC INPUT {(red) and ANALOG INPUT Cards
(green) and instail 429 QUTPUT Card{s) (brown)
in slots shown in either 2-2-5, Figure 78 or

2.2-5,

NOTE ;

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

Figure 79,

If desire is to test 429 QUTPUT only,
remove VHS OUTPUT Card (violet) and
install first 429 QUTPUT Card (brown) in
the sTot immediately following the I/0
Card (blue), Either install remaining
429 QUTPUT 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).

2-2«6
Page 7
April 1/87
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4 STD-7000

STEP PROCEDURE

AHALOG INPUT CARD

Test Set-Up for A1l 429 Qutput Cards
Figure 79

27, Install LOGIC INPUT Card (red) in next open
slot following last 429 QUTPUT Card (brown).

Z28. 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
2-2-2B(1) and 2-2-2B(2).

NOTE: Instructions in Step 30 applies to 429
OUTPUT Cards with jumpered locations as
follows: '

2-2-6
Page 8
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STEP PROCEDURE

425 QUTPUT JUMPER BUS
CARD LOCATION

1 DB-GA CONTROL
1B-1A "

2 2B-2A CONTROL
3B-3A "

3 4B3-44 ATTITUDE
5B-5A "

429 Output Card Jumper Location
Table 15

NOTE: After successful completion of Control
and Attitude Bus Performance
Evaluations, return to Step 31 of this
test.

31. Momentarily depress RESET Switch (3).

32. Depress AC Power Switch (5) to remove AC power
from Power Supply.

32. 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).

34, Install top dust cover,

35. Remove mini-cassette personality tape.

---'---.-‘-

2-2-6
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MAINTENANCE MANUAL
STD-7000

{2) Power Supply

SPECIAL ACCESSORY
EQUIPMENT REQ'D: ! Digital Multimeter - 100 KQ/V

NOTE: Power Supply Medule should be tested under nor-
mal operating conditions. Any adjustments made
under other than normal operating loads will be
inaccurate,

STEP PROCEDURE

1. Remove Top (2) and Bottom (25) (2-2-5, Figure
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 Tocated in 1-2-1,

3. Connect STD-7000 1ine cord to an approved
ex?erna] power receptacle (rated at 115 VAC/60
Hz).

4. Depress AC Power Switch (5) to ON positioen.

5, Set Digital Multimeter to measure and indicate
positive DC voltage.

NOTE: Choice of STD-7000 connector(s) for
checking voltages in Steps 6 thru 11 is
Teft to the discretion of the technician,
however J405 thru J412 are recommended.

6., Connect Digital Multimeter ground lead to pin 3
or 4 of either Motherboard connectors J405 thru
J412 {accessible on bottom of Motherboard).

7. Connect Digital Multimeter positive lead to
either pin 1 or 2 of J405 thru J412 and verify
+5YDC {+0.2V) is indicated.

8. Connect Digital Multimeter positive lead to
either pin 99 or 100 of J405 thru J412 and
observe +12VDC (20.2V) is indicated.

9. Set Digital Muitimeter to indicate negative OC
voltage.

10, Connect Digital Multimeter positive lead to
either pin 5 or 6 of J405 thru J412 and verify
-5¥DC {x0.2V) is indicated.

2~2-6
Page 11
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MAINTENANCE MANUAL
STD-7000

STEP PROCEDURE

11. Connect Digital Multimeter positive lead to
either pin 95 or 96 of J405 thru J412 and
verify -12 VDC (x0.2V) is indicated.

NOTE : ~ If any of the above values are not
obtained, refer to 2-2-3 and check
calibration of +5V circuit. If +5Y cir-
cuit cannot be calibrated, go to

appropriate troubleshooting flowchart in
2-2-4.

---.--.--‘-

2-2-6
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A STD-7000 '

Schematics

A.

General

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,

Interconnect Diagrams and Circuit Schematics

Figure Title Page
2o STD-7000 Interconnect Diagram .....c..ccevsvnans 3
81 CRT Interface Interconnect Diagram .......coen 6
82 STD-7000 Motherboard Circuit Schematic ....... 7
83 STD-7000 Keypad Circuit Schematic ............ 8
84 Rear Panel Circuit Schematic ......00euciaaess 9
85 32X PROM PC Board Circuit Schematic .......... 10
86 16K RAM PC Board Circuit Schematic ........... 12
87 CPY PC Board Circuit Schematic .....ccvenvanen 14
88 1/0 PC Board Circuit Schematic ..........cv0u 16
89 VHS Output PC Board Circuit Schematic ........ 1¢
90 429 Bus Output PC Board Circuit Schematic .... 21
91 Bus Input Logic PC Board Circuit Schematic ... 26
92 Bus Input Analog PC Board Circuit Schematic .. 28

93 Universal Power Supply, Voltage Regulator .
Circuit Schematic ...ivvnmervencansesassanss 30
94 CRT Interface Circuit Schematic .....cecuavaers 32
2-2=-7
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2| RELATIVE TO THE SOCKET AMD NOT THE |.C.
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8. PC Board Assemblies

A. General

This section contains component layout drawings for all PC
boards contained within the STD-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 sequenced in the same order they are discussed
in 2-2-1.

NOTE: 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 number
1200, the component R1 is R1201, X5 is X1205, CR36
is CR1236, etc.).

NOTE: 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. 1If, however,
a PC board has components only on one side, then
only the component side will be shown,

NOTE: The drawings in this section are not intended for use
in ordering spare or replacement parts, For parts
ordering information, see STD-7000 Itlustrated Parts
Catalog. :

B. PC Board Assemblies

Figure Title Page
a5 Extender PC Board PC Board ....ceiveveveacannas 3
g6 Motherboard ....ceiveeeiriorerrvncevannsnnsacosons 4
97 Rear Panel PC Board ......c.iiccrumvscnnacnanas 5
98 32K PROM PC Board (0range) ....iiiieevncocanans 6
99 16K RAM PC Board (Orange) ........... R |

100 CPU PC Board {(YelToW) v..eeveenneeornenanansons 8

101 I/70 PC Board (BlUE) ..vvsnerereoneroornaccrones 9

102 VHS OQutput PC Board (Violet) ...... Cereressesns 10

103 429 Bus Output PC Board (Brown) ....ceeveeenens 11

104 Bus Input Logic PC Board {Red) .....evveeueeenn 12

105 Bus Input Analog PC Board (Green) ...... veeeees 13
106 Universal Power Supply, Voltage

Regulator PC Board .....cciceneeeneconsnancsns 14

107 CRT Interface PC Board ,...ueveeecvvserernscesas 16

2-2-8
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APPENDIX A: PIN OUT TABLES

Pin Out Tables

Connector J413

Connector J414

Connector J415

Pin Signal Pin Signal Pin Signal
No. No, No.
1 GROUND 1 GROUND 1 DIO1
2 IAD 2 RXD 2 pI02
3 Al 3 TXD 3 pI03
4 GROUND 4 NOT USED 4 DI04
5 IAZ 5 NOT USED 5 EOT
& 107 6 NOT USED 6 DAV
7 GROUND 7 GROUND 7 NRFD
8 IA3 8 DTR 8 NDAC
9 D6 9 NOT USED 9 IFC
10 GROUND 10 NOT USED 10 SRQ
11 IA4 11 NOT USED 11 ATN
12 105 12 NOT USED 12 GROUND
13 GROUND 13 NOT USED 13 DIOS
14 IAS 14 NOT USED 14 DIOG
15 1D4 15 NOT USED 15 DIO7
16 GROUND 16 NOT USED 16 D108
17 RDEN 17 NOT USED 17 GROUND
18 ID3 18 NOT USED 18 GROUND
1¢9 GROUND 19 NOT USED 19 GROUND
20 WREN 20 NOT USED 20 GROUND
21 ID2 21 NOT USED 21 GROUND
22 XSTAT 22 DSR 22 GROUND
23 INTR 23 NOT USED 23 GROUND
24 ID1 z4 NOT USED 24 GROUND
256 IDp 25 NOT USED 25 GROUND
PIN 1
25-Pin Connector
Figure 1
APPENDIX A
Page 1
April 1/87
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OPERATION/MAINTENANCE MANUAL
STD-7000 1
Connector J15002 Connector J15003 Connector J15004 q
Pin Signal Pin Signal Pin Signal
No, No. No. l
1 ROW 1 1 GND 1 GND
2 N/C 2 TXD 2 RXC
3 ROW 3 3 RXD 3 TXD [ |
4 ROW 2 4 N/U 4 CTS
5 N/U 5 N/U 5 RTS
6 N/C 6 N/U 6 RTS [ |
7 N/U 7 GND 7 GND
8 N/U 8 N/V 8 N/C
9 ROW 5 9 N/U 9 N/C B
10 ROW 4 10 N/U 10 N/C
11 N/C 11 N/U 11 N/C
12 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
15 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
18 N/C 18 N/U 18 N/C [ |
19 coL 2 19 N/U 19 N/C
20 coL 1 20 DTR 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
24 coL 5 24 N/U 24 N/C B
25 coL 8 25 N/U 25 N/C
26 coL 7
- ||
PIN ¥ l
] | 7 .
noooooopooood
DoooOoDpNDOoOOoO0D 1
26 Pin Connectar
Figure 2
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STD-7000
Connector J416
Pin Signal Pin Stgnal Pin Signal
No. No. No.
A-1 45 ¥ E-1 up2 L-1 YHS DB CH1A
A-2 IFR BUS Ab E-2 uea/ L-2 GROUND
A-3 IFR BUS D4 E-3 GROUND L-3 429 CB CH3B
A-24 GROUND E-4 ~-12 V L-4 429 CB CHZ2B
A-5 GROUND E-§ GROUND L-§ 429 ATT 1 SH
A-B GROUND E-6 +12 V L-6 429 CB CH¢B
A-7 GROUND E-7 INTR L-7 429 AT CH@A
A-8 TFR BUS D7 E-8 IFR BUS A4 1.-8 VHS CH2 SH
B-1 5 V F-1 uD6 M-1 VHS DB CHZ2A
B-2 GROUND F-2 up4a Mm-2 429 CHP SH
B-3 IFR BUS A® F-7 IFR BUS D1 M-3 429 CH2 SH
B-4 IFR BUS Al F-8 IFR BUS D5 M-4 429 CH3 SH
B-5 RDEN G-1 GROUND M-5 429 CB CHI1B
B-B IFR BUS A? G-2 DF PWR M-6 429 ATTHP SH
B-7 IFR BUS D3 G-7 N/C M-7 429 AT CHEB
B-8 WREN G~ 8 IFR BUS D9 M-8 VHS CH1. SH
C-1 UDs H-1 GROUND N-1 VHS DB CH3A
C-2 un7y H-2 GROUND N-2 429 CH1 SH
C~3 GROUND H-7 429 SP CH7A N-3 429 CB CHI1A
£-4 N/C H-8 GROUND : N-4 429 CB CHZA
C-5 N/C J-1 VHS BB CHZ2B N-5 429 CB CH3A
C-6 N/C J-2 GROUND N-6 429 SP CH7B
c-7 IFR BUS A3 J-7 429 SP CHG6A N-7 429 SP CH6B
C-8 IFR BUS D2 J-8 GROUND N-8 429 AT CH1B
D-1 upl K-1 VHS DB CH1B P-1 429 CB CHOA
D-2 up3 K-2 GROUND P-2 429 SPE SH
D-3 +5 ¥ K-3 YHS DB CH3B P-3 429 S5P7 SH
D-4 N/C K-4 GROUND P-4 GROUND
0-5 N/C K-5 GROUND p-5 GROUND
D-6 N/ K-6 N/C P-6 GROUND
D-7  IFR BUS D6 K-7 429 ATT CH1A P-7  GROUND
D-8 XSTAT K-8 VHS CH3 SH P-8 GROUND
A B | 1] [ F |51 H J “Ig %_T::__“N’ F
g el ol Rl el O b o3 o ol
T [ oo gl; ﬂ :lg W L'; A | wmane [ATTRA |ATTRUS [ATTRUS | SPAE | ppoume
e . o Loses o0 i
& | wmome :l +RY é‘é}_%_ﬁg‘t o
gl - 1
4 | ommp oE | avown -y EROUND m:;;" '“:w ma:" CRDUHD
e 2 ] o ] 2
o Sk
2 |I!T|: oaown | b upa uog vt | pimen aman | onouwp | emosc | oweuns | o | EH) ?:
. O A FAFAE] A
1 +hv sV ubh Ut kR ubs | TROBND GROLEE) ;: s ﬁ_iﬁ.ﬁ_
Connector J416
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I OPERATION/MAINTENANCE MANUAL
¢ STD-7000

APPENDIX B - TEST EQUIPMENT REQUIREMENTS

General

This appendix contains a 1ist 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 should be noted that the equipment 1isted in this
appendix may exceed the minimum required specifications for
some of the procedures contained in this manual,

Récommended Test Equipment

TYPE MANUFACTURER AND
. MODEL
Oscilloscope Tektronix 465 B DC to 100 MHz
5 mV/Div verti-
cal trace
2 nS/Div sweep
rate
Dual Trace
Oscilloscope Hewlett-Packard Dual Trace with
Model 17434 Delta Time
Digital Multimeter Fluke Model 8010A 3% Digit, =20.1%
basic DC
accuracy.
APPENDIX B
Page 1
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STD-7000

R OPERATION/MAINTENANCE MANUAL

APPENDIX C -~ WRX/WRC-7708 GPIB COMMAND TABLES

COMMAND FUNCTION
1. Pn. Selects page "n" for display and
or P{n). control. The value of "n" may be 1
thru 8, as defined by the Master Menu.
2. P? Returns number of the page currently
active.
3. Fnina. Simuiates keyboard selection of field

or F{ninz2).

"mina2", If this is a binary field,
this command will cause the data to
toggle.

4, Fninz = didzds or
F{ninz) = didads

Causes data of field "ninz" to become
"dydads". Format of data must be as
defined by the WRX/WRC-7708 Systems
Operation Manual.

5. Fning?
or F{ninz)?

Causes value of data field "nmin2" 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.

NOTE: Scme fields return more
than one response {e.g.
Page 6, Field 15). 1In
this case a "3;" is used
@5 a delimiter,

6. DOFF. Cause the STD-7000 display to not be
updated.

7. DON. Causes the STD-7000 display to be
updated as in manual operation,

8. DSP? Returns status of DON/DOFF.

APPENDIX C
Page 1
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OPERATION/MAINTENANCE MANUAL
STD-7000

FUNCTION

9. /

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/.).

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),

10. SRG = bebsbubsbzb;

Sets one to six SRQ interrupt mask
bits for servicing errors {see Table
1).

11, SRQ? Returns the status (bsbsbubabzbi}) of
the SRQ mask.
12. Command separator or terminator.

WRX/WRC-7708 GPIB Command Table

Table 1

SRQ Maskable intérrupt conditions set by the command

SRQ = bg...b1

bsfbs[bs|bs|bz]|bi

Mask condition

plg (o e |2 |1l]or just 1 WRX-7708 Timeout error implying

that the data word has not been
received in the required amount of
time.

o log lo|e |t |2lor just 1P| A command entry or syntax error

has occurred.

BOTE: Bits thfee to six are undefined at this time.

SRQ Maskable Interrupt Conditions

Tabie 2

APPENDIX C
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APPENDIX D: STD-7000 I/0 MAP

OPERATION/MAINTENANCE MANUAL

ADDRESS DEVICE
00 NOT USED
NOT USED
NOT USED
NOT USED

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
]
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
Z
2
2
2
2
2
2
2
2

1
2
3
a
5
6
7
8
9
A
B
C
B
E
F
0
1
2
3
4
5
6
7
8
9
A
B
¢
D
E
F
0
1
2
3
4
5
6
7
8
9
A
B
¢
D
E
F

RS§232C DATA

RS232C STATUS

NOT USED

NOT USED

IFR BUS DATA

IFR BUS CONTROL (DATA}
IFR BUS ADDRESS

IFR BUS CONTROL (ADDRESS)
IFR BUS STROBES

IFR BUS STROBES

IFR BUS STROBES

IFR BUS STROBES

DF POWER CONTROL

DF POWER CONTROL

DF POWER CONTROL

DF POWER CONTROL

CPU CTC BAUD RATE

CPU CTC TX READY

CPU CTC RX READY

CPU CTC IEEE INTER
IEEE-488-1978 REGISTERS
IEEE-488-1978 REGISTERS
IEEE-488-1978 REGISTERS
TEEE-488-1978 REGISTERS
IEEE-488-1978 REGISTERS
[EEE-488-1978 REGISTERS
IEEE-488-1978 REGISTERS
[EEE-488-1978 REGISTERS
PIO DATA

PIO CONTROL

PIO {TAPE) DATA

PIOT (TAPE} CORTROL

CPU CTC

CPU CTC

CPU CTC

CrPU CTC

IEEE-488 ADDRESS (DATA)

"TEEE-488 ADDRESS (CONTROL)

PIO (DATA)
PIO (CONTROL)
NOT USED

NOT USED

NOT USED

NOT USED
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ADDRESS DEVICE

VHS INPUT (WPM}
VHS INPUT {(EOW)

3 0
31
32 VHS INPUT {REP RATE) i
3 3 VHS INPUT {REP RATE)
3 4 429 INPUT {(WPM)
35 429 INPUT (EOW) B
36 4290 INPUT (REP RATE)
37 429 INPUT (REP RATE)
3 8 VHS INPUT (BITS PER WORD) N
39 VHS INPUT (BITS PER WORD)
3 A 429 INPUT (BITS PER WORD)
3B 429 INPUT (BITS PER WORD} B
3C LOW SPEED CLOCK FREQUENCY SELECT"
3B LOW SPEED CLOCK FREQUENCY SELECT
3 E LOW SPEED CLOCK FREQUNECY SELECT 3
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 B
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 VYHS PAGE AND BUS SELECT ||
4 B VHS PAGE AND BUS SELECT
4 C VHS PAGE AND BUS SELECT
4 D VHS PAGE AND BUS SELECT g
4 E VHS PAGE AND BUS SELECT
4 F VHS PAGE AND BUS SELECT
5 0 YyHS €TC {(REP RATE) HI i
5 1 YHS CTC (REP RATE} LO
5 2 NOT USED
5 3 VHS CTC (EOW) ll
5 4 NOT USED
5 & NOT USED
5 6 NOT USED B
5 7 NOT USED
5 8 NOT USED
5 9 NOT USED i
5 A NOT USED
5 B NOT USED
5 ¢ NOT USED B
£ D NOT USED
5 E INPUT BUS SELECT
5 F INPUT BUS SELECT r
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NOT
NOT
NOT
NOT
NOT
NCT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NOT
NGT
NOT
NOT
NOT
NGT
NOT
NOT
NOT
NOT
429
429
429
NOT
429
429
429
NOT
429
429
429
NOT
429
429
429

-nrnUnmpmmqmmhmmr—'C>-nrnl::nU:!:I:\.QOO"-JCI\mbumr—-o*nmt:ncar-tomwmm.bwmn—-c

oooommmmmmmmmmoooommuwwwww--.l-~4--.|--..|-~4-...|wwwwmmmmmmmmmmmmmmmm

NOT

USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
USED
BUS CHANNEL
BUS CHANNEL
BUS CHANNEL
USED
BUS CHANNEL
BUS CHANNEL
BUS CHANNEL
USED
BUS CHANNEL
BUS CHANNEL
BUS CHANNEL
USED
BUS CHANNEL
BUS CHANNEL
BUS CHANNEL
USED

Ll == =T

[

(REP RATE}
(REP RATE)
(WPM)

{INNER WORD GAP)
(INKER WORD GAP)
(BITS PER WORD)

{REP RATE)
(REP RATE)
(WPM)

(INNER WORD GAP)
(INNER WORD GAP)
{BITS PER WORD)
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STD-7000

ADDRESS DEVICE
g 0 CHANKEL @ ADDRESS PRESET
91 CHANNEL ¢ ADDRESS PRESET
9 2 CHANNEL @ ADDRESS PRESET
9 3 CHANNEL @ ADDRESS PRESET
g 4 429 BUS CHANNEL 1 ADDRESS PRESET
95 429 BUS CHANNEL 1 ADDRESS PRESET

96 229 BUS CHANNEL 1 ADDRESS PRESET
97 429 BUS CHANNEL 1 ADDRESS PRESET
9 8 229 BUS CHANNELS @ AND 1 BUS ENABLE
99 429 BUS CHANNELS @ AND 1 BUS ENABLE
9 A 429 BUS CHANNELS @ AND 1 BUS ENABLE
g B 429 BUS CHANNELS @ AND 1 BUS ENABLE
9 ¢ 429 BUS CHANNELS ¢ AND 1 P/S LOAD
9D 429 BUS CHANNELS @ AND 1 P/S LOAD
9 E 429 BUS CHANNELS § AND 1 P/S LOAD
9 F 429 BUS CHANNELS § AND 1 P/S LOAD
AJQ 429 BUS CHANNEL 2 (REP RATE)
Al 429 BUS CHANNEL 2 (REP RATE)
A2 429 BUS CHANNEL 2 (WPM)
A3 NOT USED
A 429 BUS CHANNEL 2 (INNER WORD GAP)
ASb £29 BUS CHANNEL 2 (INNER WORD GAP)
A B 429 BUS CHANNEL 2 {BITS PER WORD)
A7 NOT USED
A8 429 BUS CHANNEL 3 (REP RATE)
A9 429 BUS CHANNEL 3 {REP RATE}
A A 429 BUS CHANNEL 3 (WPM)
AB NOT USED
AC 429 BUS CHANNEL 3 (INNER WORD GAP)
A D 429 BUS CHANNEL 3 (INNER WORD GAP)
AE 429 BUS CHANNEL 3 (BITS PER WORD)
AF NOT USED
B O 429 BUS CHANNEL 2 ADDRESS PRESET
B 1 429 BUS CHANNEL 2 ADDRESS PRESET
B 2 429 BUS CHANNEL 2 ADDRESS PRESET
B 3 429 BUS CHANNEL 2 ADDRESS PRESET
B 4 429 BUS CHANNEL 2 ADDRESS PRESET
B 5 429 BUS CHANNEL 2 ADDRESS PRESET
B b6 429 BUS CHANNEL 2 ADDRESS PRESET
B 7 429 BUS CHANNEL 2 ADDRESS PRESET
B 8 429 BUS CHANNELS 2 AND 3 BUS ENABLE
B ¢ 4729 BUS CHANNELS 2 AND 3 BUS ENABLE
B A 429 BUS CHANNELS 2 AND 3 BUS ENABLE
B B 429 BUS CHANNELS 2 AND 3 BUS ENABLE
B L 429 BUS CHANNELS 2 AND 3 P/S LOAD
B D 429 BUS CHANNELS 2 AND 3 P/S LOAD
B E 429 BUS CHANNELS 2 AND 3 P/S LOAD
8 F 429 BUS CHANNELS 2 AND 3 P/S LOAD
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ADDRESS DEVICE

co 429 ATTITUDE BUS CHANNEL $ (CH 4 REP RATE)

1 429 ATTITUDE BUS CHANNEL @ {CH 4 REP RATE)

c 2 429 ATTITUDE BUS CHANNEL @ {(CH 4 REP RATE)

C 3 NOT USED

C 4 429 ATTITUDE BUS CHANNEL P (CH 4 INNER WORD GAP)
C5 429 ATTITUDE BUS CHANNEL P (CH 4 INNER WORD GAP)
6 429 ATTITUDE BUS CHANNEL @ (CH 4 BITS PER WORD)
C 7 NOT USED

C8 429 ATTITUDE BUS CHANNEL 1 (CH 5 REP RATE)

¢9 429 ATTITUDE BUS CHANNEL 1 (CH 5 REP RATE)

C A 429 ATTITUDE BUS CHANNEL 1 (CH 5 WPM)

¢B NOT USED

£t c 429 ATTITUDE BUS CHANNEL 1 (CH 5 INNER WORD GAP)
CD 429 ATTITUDE BUS CHANNEL 1 (CH 5 INNER WORD GAP)
C E 429 ATTITUDE BUS CHANNEL 1 (CH 5 BITS PER WORD)
C E 429 ATTITUDE BUS CHANNEL 1 (CH 5 BITS PER WORD)
CF NOT USED

D O 429 ATTITUDE BUS CHANNEL @ (CH 4 ADDRESS PRESET)
D2 429 ATTITUDE BUS CHANNEL § (CH 4 ADDRESS PRESET)
D 3 429 ATTITUDE BUS CHANNEL p (CH 4 ADDRESS PRESET)
D 4 429 ATTITUDE BUS CHANNEL 1 (CH 5 ADDRESS PRESET)
D5 429 ATTITUDE BUS CHANNEL 1 (CH 5 ADDRESS PRESET)
D 6 429 ATTITUDE BUS CHANNEL 1 (CH 5 ADDRESS PRESET)
D 7 429 ATTITUDE BUS CHANNEL 1 (CH 5 ADDRESS PRESET)
D 8 429 ATTITUDE BUS CHANNELS @ AND 1 BUS ENABLE

D9 429 ATTITUDE BUS CHANNELS @ AND 1 BUS ENABLE

D A 429 ATTITUDE BUS CHANNELS @ AND 1 BUS ENABLE

D B 429 ATTITUDE BUS CHARNELS @ AND 1 BUS ENABLE

D C 429 ATTITUDE BUS CHANNELS P AND 1 P/S LOAD

DD 429 ATTITUDE BUS CHANKELS @ AND 1 P/S LOAD-

D E 429 ATTITUDE BUS CHANNELS # AND 1 P/S LOAD

DF 429 ATTITUDE BUS CHANNELS # AND 1 P/S LOAD

E 0 429 SPARE BUS (CH 6 REP RATE)

£l 429 SPARE BUS {CH 6 REP RATE)

E 2 429 SPARE BUS {CH 6 WPM)

E 3 NOT USED

E 4 429 SPARE BUS (CH 6 INNER WORD GAP}

E 5 429 SPARE BUS (CH 6 INNER WORD GAP)

E 6 429 SPARE BUS (CH & BITS PER WORD)

E 7 NOT USED

£ 8 429 SPARE BUS {CH 7 REP RATE)

E ¢ 429 SPARE BUS (CH 7 REP RATE)

EA 429 SPARE BUS (CH 7 WPM)

EB NOT USED

EC 429 SPARE BUS (CH 7 INNER WORD GAP)

ED 429 SPARE BUS (CH 7 INNER WORD GAP)

EE 429 SPARE BUS (CH 7 BITS PER WORD)

EF NOT USED
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ADDRESS DEVICE

429 SPARE BUS (CH
429 SPARE BUS (CH
429 SPARE BUS (CH
429 SPARE BUS {CH
429 SPARE BUS (CH
429 SPARE BUS (CH
429 SPARE BUS (CH ADDRESS PRESET)

429 SPARE BUS (CH ADDRESS PRESET)

429 SPARE BUS CHANNELS 6 AND 7 BUS ENABLE
429 SPARE BUS CHANNELS & AND 7 BUS ENABLE

ADDRESS PRESET)
ADDRESS PRESET)
ADDRESS PRESET)
ADDRESS PRESET)
ADDRESS PRESET)
ADDRESS PRESET)

MMM T T T ™
W~ =D
ol ) el Y T Y h
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APPENDIX E: STD-7000 MEMORY MAP

B S$TD-7000
i gppe
[ | CPU PROM 1
X831
| Q7FF
YT
i CPU PROM 2
| 819
GFFF
[ 00D -
NOT USED
| 1FFF
2009
CPU RAM
R X810/%822
23FF
i 2490
CPU RAM
. X811/%823
| 27FF
2809
[ | CPU RAM
X812 /%824
R | 2BFF
2cep
CPU RAM
B X813/X825
2FEE
| 3000
CPU RAM
. X817/%829
33FE
3400
| CPU RAM
X816/1828
| 37 FF
3809
CPU RAM
X815/X827
3BFF

3cop
CPU RAM
X814 /X826
JFFF
4909
RAM
JFFF
8ppp
NOT USED
EEFF
Foppe
VHS INPUT RAM
X633/X634
_F1FF
FZ0p
429 INPUT RAM
X633/X634
F3FF
F4Q@
NOT USED
F7FF
F800
VHS OUTPUT RAM
X715/X716
FFFF
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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:

A Address

AB Address Bus

AC Alternating Current

adj. adjustment

AM Ampiitude Modulation

ARDY Register A Ready

ARINC Aeronautical Radio Inc.

ASCII American National Standard Code for
Information Interchange

Assy Assembly

ASTB A Strobe

AT Attitude Bus

ATE Automatic Test Equipment

ATN Attention

Aux Auxiliary

BCD Binary-coded Data

BRDY Register B Ready

BSTB B Strobe

BUSAK Bus Acknowledge

BUSRQ Bus Request

BUS Beginning Word Sync

CB Control Bus

ccw counter clockwise

CH Channel

CK or CLK Clock

CLK/TRG External Clock/Timer Trigger

cm Centimeter

CRT Cathode Ray Tube

s Chip Select

CH Continuous Wave

cw clockwise

D Data

DAV Data Available

DB Data Bus

dB decibel

dBm decibel relative to one milliwatt

(1IN Direct Current

DF Discrete Functions

DIP Dual In-line Package

DMM Digital Multimeter

DSR Data Set Ready
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DTR
DVM
EIA
EQI
EPROM
EWS
FM
FREQ
GEN
Gd or GHND
GPIB
HS
Hz
1AW
IC
IFEE
IEI
IED
IFC
INTAK
INTR
INTRQ
1/0
I0ORQ
ips
K

Kg
kHz
LED
LS
LSB
MDS
MHz
MREQ
MSB
mSec or ns
M1
NDAC
nm
NMI
NRFD
p

PA
para
PB
PC
p-p
pps
PRF
PROM
PSI
RAM

Data Terminal Ready
Digital Voltmeter
Electronics Industries Association
Enable In/0ut

Electrically Programmable Read Only Memory
End Word Sync

Frequency Moduylation
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/Qutput Request
Inches per Second

1000

Kilogram

Kitohertz

Light Emitting Diode

Low Speed

Least Significant Bit
Minimum Discrenible Signal
Megahertz

Memory Reguest

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

pulse per second

Pulse Repetition Frequency
Programmable Read Only Memory
Pounds Per Square Inch
Random Access Memory
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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

Volt

Volts Alternating Current
Voltage Controlled Oscillator
Volts Direct Current

Yery 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

0 hm

Clock
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.
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