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SECTION |

GENERAL

T-1. INTRODUCTION.

1.2, This Operating and Service Manual contains informa-
tion required to install, operate, test, adjust, and service the
Hewlett-Packard Model 3495A Scanner.

1-3. INSTRUMENTS COVERED BY MANUAL.

1-4. Attached to the instrument is a serial number plate.
The serial number is in the form: 0000AG0000. It is in two
parts; the first four digits and the letter are the serial prefix
and the last five digits are the suffix. The prefix is the same
for all identical instruments; it changes only when a change
is made to the instrument. The suffix however, is assigned
sequentially and is different for each instrament. The con-
tents of this manual apply to instruments with the serial
number prefix(es) listed under SERTAL NUMBERS on the
title page. The letter separating prefix and suffix designates
the country in which the instrument was manufactured.
(A = U.S.A.; G = West Germany; J = Japan; U = United
Kingdom.)

1.5, Also listed on the title page of this manual is 4 micro-
fiche part number, This number can be used to order 4 X 6-
inch microfilm transparencies of the manual. Each micro-
fiche contains up fo 96 photo-duplicates of the manual
pages. The microfiche package also includes the latest
Manual Changes supplement as well as pertinent Service
Notes.

$-6. MANUAL CHARGES.

1-7. As errata and instrument changes accumulate, manual
changes may become necessary. Accumulated change infor-
mation is generally incorporated into the manual by means
of a yeliow manual change supplement or set of revised

pages.

1-8. The manual change supplement is identified by the
manual print date and part number which the supplement
applies to. Both of these are located on the manuval title
page. We suggest that vou periodically request this compli-
mentary supplement to keep your manual up-to-date.

1-9. Revised pages are identified with a revision letter next
to the page number. Sets of revised pages are accompanied
by an updated manual revision index and title page.

1-10. SAFETY CONSIDERATIONS.

1-11. All safety information in this manual is identified by
a NOTE, CAUTION, or WARNING safety heading. These
headings contain imporiznt information and should be

INFORMATION

interpreted as follows:

NOTE: An operating procedure, condition, etc.,
which is essential or important.

CAUTION: An operating procedure, practice, etc.,
which must be strictly complied with o avoid dam-
age or destruction to equipment,

WARNING: An operating procedure, practice, etc.,
which must be strictly complied with to avoid injury
or death to personnel.

1-12. DESCRIPTION,

1-13. The Model 3495A Scanner is a versatile HP—IB
system instrument that may be loaded with a combination
of four Low Thermal and Actuator channel options. Four-
teer 3495A%s with four options each may be operated by a
controller such as the Model 98204, Model 9830A, or
Model 9825A Calculator on the Hewlett-Packard Interface
Bus (HP—IB} to provide up to 1120 separately program-
mable channels. The Model 3495A Scanner may listen on
the HP--1B but not talk.

NOTE

One 34954 must be removed for each addi-
tional instrument on the bus.

1-14. The Low Thermal decade isa ten-to-one analog
multiplexers allowing the signals to be monitored by one
measurement instrument in a break-before-make sequence.
An uncertainty differential thermal EMF of less than 2 uV
may be expected on a channel, Hardware assurance of
break-before-make switching of 200 multiplexed low ther-
mal channeis is possible by interconnecting five 3495A°s
at the rear panels and positioning internal jumper wires.
Software can assure a like situation for all 560 channels.

1-15. The Actuator decade option relays have two sets of
notmally-open contacts with four terminals per channel.
Any number of channels may be closed simultaneously as
needed for power or signal distribution, control functions,
ete,

1-16. The Thermocouple decade option is similar to the
Low Thermal decade option except that a thermocouple
reference connector is substituted for the terminal con-
nector. Nine multiplexed temperature measuremenis can be
made per option. Channet O on each connector is reserved
for a reference temperature monitoring thermistor.

I-1
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1-17. The low thermal duo-decade options are 20-to-l 1-20. The high speed controller option replaces the
multiplexers, allowing 20 signals (42 V max} to be moni- standard interface and control assembly with a high speed
tored by one measurement instrument. A scanner loaded unit. The A8 version can control channel switching at the
with four duo-decade options has 80 programmable maximum logic assembly rates through provisions for
channels. software controlled and external increment/decrement.

1-21. SPECIFICATIONS.

1-18. The thermocouple duo-decade option is similar to
the low-thermal duo-decade option except that channel O
on each connector is reserved for a reference temperature
monitoring resistor.

1.22. Specifications are performance characteristics which
are warranted. Table 1-1 lisis the specifications for the -hp-
Model 3495A Scanner. These specifications supersede all
others. Any changes in specifications due to manufacturing

1-19. Both duo-decade options are capable of a switching or design changes are included in Table 1-1. These specifica-
speed up to 1000 channels per second when used as the sole tions apply to a fully covered scanner with propery
options in the 3495A Scanner or when slower options have installed options and accessories with the rear 3495A door

1o clear addresses.

closed.

Table 1-1. Specifications.

Option 007, Accessory 444014 10 Channel Low Thermal Relay
Asgembly {Decade}

Type: Three pole, low thermal dry reed relays per channel. Third
pole switches guard and is not low thermai. Break-hefore-
make operation with partially sequenced cdosure: [Guard
closes before tow and high relays close. Guard opens after
low and high refays open).,

Maximum Contact Ratings:
Voltage: 200 V peak
Current: 200 mA (non-inductive}
Power: 2 VA

Maximum |nput Voltages:
Between any two terminais: 230 V peak
Guard to chassis: 200 V peak
Guard to low: 200 V peak

Thermal Offset: < 2 uV differentiai EMF
Isolation: > 1{)10 It between high, low, guard
Switching Time: 10 msec maximum

Qption 002, Accessory 44402A 10 Channel Relay Actuator
Assembly {Decade)

Type: Two pole armature relay with two normally open contacts
par refay, Single unswitched guard for 10 channels. Any com-
hination of 10 channels may be closed or opened sirmultane-
ously.

Maximum Contact Ratings:
Voltage: 100 V rims
Current: 2 A rms
Power: 200 VA

Maximum [nput Voltage:
Between any two terminals: 230 V peak
Guard to chassis: 200 V peak
Guard to low: 200 V peak

Thermal Offset: < 30 uV differential EM¥

Switching Time: 40 msec maximum

CCAUTION

For circuits fused at 2 amps or less and fess than 200 VA capac-
itv,

<

Cption 003 , Accessory 444034 9 Channel Reference Junction
Relay Assernbly {Decade}

Type: Three poie, low thermal dry reed relays. Third pole
switches guard and is not low thermal. Break-before-make
ocperation with partially sequenced closure, {Guard closes
hefare low and high relays close, Guard opens after low and
high relays open.) Up to 9 channels of thermcounie connec-
tions, Remaining channel measures reference temperatuore.

Maximum Contact Ratings:
Voltage: 42 V peak
Gurrent: 200 mA {non-inductive)
Power: 2 VA

Maximum Input Voltage:

Between any two terminals: 42 V peak
Guard to chassis: 200 V peak

Thermat Offset (ambient termnperature % 1°C): < 2 uV differen-
tiat EMF

Jsolation: > 107 2 between high, low, guard
Switching Time: 10 msec maximum
x%f{)ption 004 | Accessory 44404A 20 Channel Low Thermal

Relay Assembly

Type: Three pole, low thermal dry reed relays per channel, One
pole is guard, Break before make,

Maximum Contact Ratings:
Voitage: 42 V peak
Current: 40 mA (non-inductive)
Power: 1 VA

Maxirrim input Voltages:
Between any two terminals: 42 V peak
Guard to chassis: 42 V peak

Therma! Offset {ambient temperature * iOC): < 1 pV differen-
tial EM¥F

1sotation: > 107 & hetween high, low, guard

Switching Time: 1 msec maximum

1-2
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Table 1-1. Specifications (Cont'd).

Section 1

Option 005, Accessory 44405A Reference Junction Reiay
Asgsembly — 19 Channels

Type: Three poile, low thermal dry reed relays per channel. One
pole is guard. Break-before-make, Up to 19 channels of ther-
mocoupie connections. Remaining channel measures refer-
ence temperature,

Maximum Contact Ratings:
Vaoltage: 42 V peak
Current: 40 mA {non-inductive)
Power: 1 VA

Maximum Input Voltages;
Between any two terminals: 42 V pesk
Guard to chassis: 42 V peak

Thermal Offset {ambient temperature * 10{3}: < 1 u\ differen-
tial EMF

Isotatian: > 107 £ between high, low, guard

Switching Time: 1 msec maximum

Option 100, Accessory 444134 High Speed Scanner Controller

Adds high speed capabiiity to the 34958A. Used with Option 604
or 005 to provide a sequenced scan of up to 1000 channels/
second for one 349BA. Synchronization is achieved with a
trigger cable connection between the high speed scanner and
a measuring instrument such as the Hewlett-Packard 3437A
System Voltmeter,

AC Performance

Qpt. 001 10 Channel

Opt, 602 10 Channel

Opt. 0804 20 Channet

Low Thermat Actuator Low Thermal
High-to-Low Channel Capacitance
Open: < 15 p¥ < 15 p¥ < 350 pF
Ciosed: < 15 pF < 25 pF < 400 pF
{nterchannel Capagitance < 12 pF < 12 pF < 10 pF

Frequency Response {10 kHz
referance, B0 £ load}

Upto 100 kHz: £ 0.3dB
Upto1 MHz: 2 0B dB

Upto 100 kHz: + 0.3dB
Upto t MHz: = 0.5dB

Upto T MHz: £ 0.20dB

Thermistor Accuracy: & 0.2°C

Dynamic™: 0.3 C Maximum

thermistor lead resistance.

Cross Talk

Cpen Channel Termination 100 kHz 1 Mz

BO 2 < -70dB < -50dB

1 MO < -33dB < -30dB
Temperature Performance — Option 003, 005, Accessories

4440348, 444054 Reforence Junction Relay Assamblies

Temperature Gradieng Atong Terminals From Thermistor:
Steady Stat81 :‘9.1 C Maximum

Thermocouple Measurement Accuracy: The following graphs
represent performance for various types of thermocouples
under steady state and dynamic conditions, The accuracy
inciudes such errors as thermistor asccuracy, ilemperature
gradients, thermal offset, thermistor curve fit accuracy and

00 kHz 1 MHz
< J0dB <« -b0OdB
< -30dB < -30d8

100 kHz 1 MHz
< 7048 < -B0dB
< B0 dB < B0 dB

! Appties 10 ambient temperature %OC degiation%
Applies to ambient temperature step of 5 ¢ or 5 C/hour maximum rate of change

-3
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Table 1-1. Specifications (Cont'd).
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1-23. The environmental conditions listed in Table 1-2
must be present for the -hp- Model 3495A to meet stated
specifications. Some definitions are helpful.

4. Steady-State Environment: An environment where
the ambient temperature varies no more than 1 degree
centigrade at once (£1°C).

b. Dynamic Environment: An environment where the
ambient temperature varies no more than 5 degrees centi-

section i

grade at once (25°C) or where the rate of change of
ambient temperature is no more than 5 degrees centigrade
per hour (£5°C/hour),

1-24. SUPPLEMENTAL CHARACTERISTICS.

1-25, Suppiemental characteristics are intended fo provide
information useful in applying the 3495A and interpreting
specifications. These include typical performance para-
meters, Table -2 lists supplemental characteristics for the
-hp- Model 3495A Scanner,

Table 1-2. Supplementsl Characteristics.

Environmental Requirements

Storage Temperature: ~40°C to°+750C o
Operating Temperature: 010 85 C, < 95% RH at 40 C

Power:
100/120/220/240 voits +5%, —10%
48 to 66 Hz line
< 100 VA

Dimensjons:
180.5 mm (7 5 in} high
428.6 mm {16.88 in) wide
520.7 mm {205 in) deep

Weight: Bepends on options

Temperature Gradient
along terminals from

thermistor Option 003 Option 005
Static’ : ' a%C e
Dvnamic2: 3cC 3cC

Reference Thermistor o

Accuracy =02°C

< - .
! Applies to ambient temperature £ 1 C éeglatmns
Applies to ambient temperaturg step of 5 Cor

SQC/hour maximurn rate of change

'MESSAGE TRANSFER RATES

— Act as delimiters
*

on pius 80 usec.

Message Typical Handshake Times {usec/Byte}
Commands AB Ad
Selected Davice Clear {SDC) * *
Group Execute Trigger {GET) 75 2
Device Clear (RDCL} * *
My Listen Address (MLA) 53 2
Uniisten Address {UNL) 53 2
instructions
Drigits:

Q 116 3

1 118 3

2 118 3

3 118 3

4 120 3

5 120 3

6 122 3

7 122 3

8 124 3

9 124 3

Space {SP} 60 3
Ciear C ® #
Execute (CR) E (84186 3
External Increment | 124 s
Off @ 126 -

Cn 1 126 —
First Channel F 120 —
Last Channel L 124 —
Software Increment 5 ¥ —
No QOperator (NUL, DEL) 52 2
38 2

Delimiter Al Others 124 3

Equivalent to slowest installed option switching time
** Equivalent to switching time of the option the increment ocours
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1-28. OPTIONS.

1-27. The standard 3495A dees not include any channels,
It must be loaded with one through four low thermal, actu-
ator, or thermocouple options. These are supplied one per
option purchased. 44401A, 444024, 44403, 444044, and
444035 A are field-installable versions of options 001, 002,
003, 004, and 005 respectively. The following is a list of
options avaifable for the -hp- Model 3495A Scanner.

Option 001—One Low Thermal Decade (Includes A3, A10,
A13, Al4 assemblies).

Option 002-One Actuator Decade {Includes A6, A20,
A22, AZ3 assemblies).

Option 003—0ne Low Thermal Decade with Thermocouple
Reference Connector {Includes A5, A10, Al13, A24
assemblies).

Option 004—Cne Low Thermal Duo-Decade {Includes A5,
Ad40, A25, A4S assemblies),

Option 005—One Low Thermal Duo-DBecade with Thermo-
couple Reference Connector (includes A5, A40,
A25, A6 assemblies).

Option 100—High Speed Controller Option (Substitutes
AR for Ad).

COption 907-Front Handle Kit, part number 5061-0090.

Option 908—Rack Mount Cabinet Assembly, part number
5061-0078.

Option 909—Cabinet Assembly (Option 907 and Option
S08 combined) part number 5061-0084,

Option 910—An additional Operating and Service Manual,
part number 03495-50012.

Model 3493A

1-Z8. ACCESSORIES AVAILABLE.

1.29, The following accessories are available for the -hp-
Model 3495 A Scanner:

Shown in
-hp- Model No. | Figure Description
44401 A il Field Installable Low Ther-
mal Decade {001}
444024 1.2 Field Installable Actuator
Decade (002)
444034, 1-3 Field Installable Thermo-
couple Decade (003)
44404 A 1-4 Field Installable Low Ther-
mal Duo-Decade (004)
4444054 1-5 Field Installable Thermo-
couple Decade (005)
44413A 1-6 Field Installable High-
Speed Controlier {100)
44095A 1.7 Service Kit
(03495-84411 An additional Access Kit
105034 BNC-t0-BNC cable {487}
for Break-Before-Make
synchronization of two
scanners

1-30. The Service Kit is a field service kit designed to
facilitate on-site isolation and repair of failures in the -hp-
Model 3495A Scanner. A description of this kit is in the
Service section of the manual.

1-31. The Access Kit provides an extension to connector
J1B of the Al mother board for monitoring and testing.
Gne extender board is provided with the basic scanner.

1-32. The cable accessory may be used to connect two
scanners via the rear panel SYNC jacks. Break-before-make

Figure 1-1. Field instaliable Low Thermal Decade,

1-6

Figure 1-2. Field Installable Actuator Decade.
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Section

sories. Refer to the appropriate service group if servicing in
these areas is required.

Table 1-3. Service Group Descriptions.

Service
Group Description Qrtion/Accessory
A Basic Scanner Standard
B l.ow Thermal Decade QOption Or 001/44401A
Reference Connector Duo-Decade 003/44403A
Option
C Actuator Decade Option 002/44402A
D Low Thermal Duo-Decade Option 004/44404A
Or Reference Connector Duo-Decade | 005/44406A
Option
E Fast Centrolier Option 100/44413 4
{includes SA Testing}

Figure 1-3. Field instaliable Thermocouple Decade.
{Reference Junction Assembiy)

synchronization is possible for up to five scanners ¢on-
nected in this manner,

1-33. Individual terminal assemblies are available as
follows: '

(3495-64101
03495-64102
0349564103
0349564114
03495-64115

Low Thermal Decade
Actuator Decade
Thermocouple Decade
Lew Thermal Duo-Decade
Thermocouple Duo-Decade

1-34. MANUAL STRUCTURE.

1-35. This manual is structured to simplify operating and
servicing of the -hp- Model 3495A Scanner. Information
necessary to operate the scanner is located towards the
front of the manuat. Information necessary to troubleshoot
and repair the scanner is located in the service group sec-
tions towards the rear of the manual.

1-36. Scanner operating information includes general infor-
mation and descriptions, installation, hardware and soft-
ware programming, testing, adjustments, and a generalized
parts list. This information is included for all scanmer
optionfaccessory combinations. :

1-37. Service information is assembled in service *groups”
which cover the avajlable sets of assemblies that normally
require service in the scanner. Each service group section
contains theory, troublesheoting information, parts lists,
schematics, component locators, and functional block dia-
grams, Table 1.3 lists the service group description and
options covered for each service group.

1-38. Each service group is a self sufficient service section
on a particular set of scanner assemblies, options, or acces-

WARNING

Service groups contain information for use only
by trained service personnel  Attempis o
service the scanner by other than trained service
personnel may result in personal infury andfor
damage to the scanner.

1-39. Operating and programming information is contained
in the first five (5) sections of the manual. Refer to these
sections for information regarding setting up and using the
Model 3495A Scanner. These sections also contain descrip-
tions of scanner specifications, capabilities, performance
tests, and applications.

1.40. Information on specific controller programming of
the -hp- Model 3495A Scanner is included as appendices to
this manual. A generalized programming model is devel-
oped in Section IIl to aid in translating your controller’s
language into scanner control programs,

Figure 1-4, Field lnstallable Low Thermal Duo-Decade.

1-7
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Figure 1-5. Field Installabie Thermocouple Duo-Decade. Figure 1-6. Field installable High-Speed Controlier {1000

{Reference Junction Assembily)

Operating Note—Service Kit 44095-90001

HLOG-GH98
SAK0}E) BLIUM

[;
* Accessory Box
15400015 it:gs: gﬂ;;?;ozler Board
l;ow Thergmal i_agitl: Actiator Logic
(3495.-66510 03495.66520
RN | LT
Power Supply Assy Option 801 Display Option 062 Dispiay
03495-66502 03495-66505 9349566506
T 1
HEREEEE AN L]

Controlier Board

(3495-66604
]
Actuator Test Fixture
Low Thermal Test Fixture 03495-66622
03495-67901 1 ] E E i E
T T 13 F H 1
3495A/3830A Test Cassette
44195-10007
Fixture Cabie Assy LU A N U
3495A./3825 Test Cassette
03495.61605 o * A ory Box Contains:

44185-10002
A13R10  03495-82600

A13R11  03495%.82801
ATIKESA 0480-1111
A11IKG 8B  0480-1108
Operating Note—Test Kit 44195.90000 A21KE-8  0490-0563
AGDS2--9  1990-0418
Terminal 4360-0617

Figure 1-7. Service Kit.
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141, COMPLETING THE LOOP.

Section I

and service aids can be obtained through your lacal -hp-

Sales and Service Office. Appendix C lists -hp- offices by
1-42. More information on available parts, documentation location.

Table 1-4. Support Documentation,

-hp- Support
Document

Document Type & Brief Description

44401-90000

Operating Note Tor -hip- 34954
Options 001,002 & Accessories 44401A,
44402 A

44403-20002 Operating Note for -hp- 3495A
Option §03 & Accessory 444034

4440490000 Operating Note for -hp- 3495A
Option D04 & Accessory 444044

4440590000 Operating Note for -hp- 3498A

Option 005 & Accessory 44406BA

4441390000

Operating Note for -hp- 3495A
Ootion 100 & Accessory 444134

4409590002 Operating Note for -hp- 34054
Service Kit 44095A/8
4419580000 Operating Note for -hp- 3495A

Test Kit 44195A

P-03485-64103-1B

Part Note for -hp- 3485BA
Reference Junction Connector
03495-64103 supplied with Option 063

1-9/1-10
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sechion I

SECTION il
INSTALLATION

2-1. INITIAL INSPECTION.

2.2. This instrument was carefulty inspected both mechan-
ically and electrically before shipment. It shouid be free of
mars or scratches and in perfect electrical order upon
receipt. To confirm this, the instrument should be inspec-
ted for physical damage incurred in transit. If' the instry-
ment was damaged in transit, file a claim with the carrier.
Check for accessories supplied {Section [). I there is
damage or deficiency, see the warranty in the front of this
manual.

2-3. POWER REGUIREMENTS.

2-4, The Model 3493A can be operated from any power
source supplying 100 V, 120 V, 220 V or 240 V (-10%
+5%), 48 Hz to 66 Hz. Power dissipation is 100 VA,
maximum. Refer to Secticn [I for Instrument Turn-On
procedure.

CCAUTION 3

The two lne voltage selector switches on the
rear panel must be positioned for the proper
line voltage before instrument turn on. See
Figure 2-3 for location of these switches.

2-5. POWER CORDS AND RECEPTACLES.

2-6. Figure 2-1 illustrates the standard configurations used
for -hp- power cords. The -hp- part number directly below
each drawing is the part number for an instrument power
cord equipped with a connector of that configuration. If
the appropriate power cord is not included with the
instrument, notify the nearest -hp- Sales and Service Office
and a replacement cord witl be provided.

125 V —6 A* 250V — 6 A¥

8i20-0698

8i20-1351 BI20~1369 8201689
* UL LISTED FOR USE INTHE
UNITED STATES OF AMERICA

B120-1348

Figure 2.1, Power Cord Receptacles.

2-7. GROUNBING REQUIREMENTS.

2-8. To protect operating personnel, the National Electrical
Manufacturer’s Association (NEMA} recommends that the

instrument panel and cabinet be grounded. The Model
3495A is equipped with a three conductor power cable
which, when plugged into an appropriate receptacle,
grounds the instrument. The offset pin on the power plug is
the ground connection.

29. To preserve the protection feature when operating the
instrument from a two-contact outlet, use a three-contact
to two-contact adapter and connect the wise on the adapter
o power-line ground.

2.10. Additional safety ground points are provided at the
four tapped 6-32 holes at the rear corners of the instru-
ment.

2-11. ENVIRONMENTAL REQUIREMENTS.

2.12. For the 3495A to meet the specifications listed in
Table 1-1, the o;:}cratzng temperature must be within the
range of +O C to +55°C (+32°F to 131°F). Additional
environmental conditions for Option 003 are explained in
Section III Applications, Temperature Measurements. The
starage temperamre range with any option is from —40°C
to +70°C (~10°F to +138°F). The rear door should be kept
closed to reduce heat transfer.

2-13. INSTALLATION.
2-14, Bench Use.

2.15. The Model 3495A is shipped with plastic feet which
are shaped to permit the instrinnent to be placed on top of
other full-module Hewlett-Packard instruments.

2-16, Rack Mounting.

2-17. The Model 3495A may be rack mounted using the
rack mount kit, Option 908, part number 5061-0G78.
The rack mount is an ElA standard width of 19 inches;
height is 7 inches. When rack mounted, additional support
musi be provided at the rear of the nstrument,

2-18. INSTALLATION OF GPTIONS.

2-19. Table 2-1 lists the factory installed locations and
address values for the 3495A channel options.

2.20. Options 001, 002, 003, 004, 005, and 100 are avail-
able as field installable accessories. Before instailation of
these accessories, review Section III, Hardware Program-
ming and Applications for some considerations and
examples of wiring the connectors to best suit your needs.

2-1
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2-21. After determining channel connections, addressing 2-22. WWiring the A14 Terminal Assembly {(Gption §01).
schemes, and guard connections for each decade accessory,

the terminal assemblies may be wired. 2-23, Four terminal strips on the Al4 Ferminal Assembly
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Figure 2-2. Location of Option Assemblies.

Section 1 RA 3. YANE A
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Tahle 2-1. Factory Installation of Options.

Option | Locatien Close Address | Clear {Open) Address
001 Left F Ciose Address

002 Right ?_Tm“g;_ 3h None

003 teft 10 RIgNT & £ 1yoce Address

004 Right 0,2,4,86 # Close Address

005 Left Left to Right | ¥ Close Address

(two per side) provide connection points for ten channels
of High, Low, and Guard lines. Two sets of common
terminals (one per side) are also available on the assembly.
The terminal assignments are shown in Section VII, Service
Group B.

2.24, To connect wires to the terminals, follow this
procedure:

a. Loosen the ferminal set screw.

b. Strip approximately 3/16 inch insulation from the
wire to be connected,

Bare wire lengths should be kept to a minimum
to avold shorted lines.

¢. Insert the bare wire end into the proper terminal.

d. Tighten the terminal set screw to secure the
comnnection.

e. Verify that the connection is secured.

f. Repeat A—E for all the wires to be connected to the
terminals.

2-25. Guard lines are connected te guard terminals in a
similar manner. If guard connections are not made at the
point of messurement, a Guard Commeon to Low Common
connection is needed. Guarding principles are discussed in
Section 11, Guarding.

2-26. Wiring the A23 Terminal Assembly (Qption 002).

2-27. Four terminal strips on the A23 Terminal Assembly
(all four on the front side} provide connection points for
ten channels of A and B lines. Two guard terminais are also
available on the assembly. The terminal assignments are
shown in Section VII, Service Group C.

2.28. To connect wires to the terminals, follow the
procedure given for the Low Thermal Terminal Assembly.

229, Two threaded standoffs on the (A23) Terminal
Assembly are provided for making guard connection.

2ECTION B

Stripped guard wires may be connected to these standoffs
with standard 8/32 screws.

2.36. Wiring the AZ4 Thermoceuple Reference Connector
{Option 003).

2.31. Three terminal strips arranged on the front side of
the connector PC board provide connection points for ten
channels of High, Low, and Guard fines. Chanrel § is tied
to a temperature sensing thermistor, Ieaving nine (9}
channels for thermocouple wires. Two additional terminal
strips on the front side of the connector PC board provide
two sets of common terminais, The ferminal assignments
are shown in Section VIi, Service Group B.

2.32. To connect thermocoupie wires to the terminals on
the thermocouple reference connector, fellow this

procedure:

a. Remove the metal plate on the front of the con-
nector, by removing the four retaining screws.

b. Loosen the terminal set screw.

¢. Guide the thermocouple wire to be connected into
the connector thru one of the baffles,

d. Insert the thermocouple wire into the proper
terminal.

e. Tighten the ferminal set screw to secure the
connection,

f. Verify that the connection is secured.

g. Repeat A — F for all the thermocoupie wires to be
connected.

h. If guard connections to the points of measurement
are not made, connect Guard Common to Low Common on
either side of the connector with 18 AWG or greater wire.

i. Replace the front metal plate with the retaining
SCIEWS.

2-33. Wiring the A4E and A48 Termina! Connectors
(Options 084 and 005),

2-34, The twenty-channel terminal connectors are wired in
a method similar to the ten-channel connectors. Installation
procedures for these options or accessories should be fol-
lowed to insure proper channel activity. The terminal
assignments for the twenty-channel connectors are shown
in Service Group .

2.35, Instalt any combinations of options in the four avail-
able positions according to the following procedure:

z. Disconnect the power cord.

b. Remove the tep cover by turning the screw at the

2-3
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FCAUTIONS
Depress the LINE switch to
turn on the 3485A oniy after

checking the positions of the Indicates low thermai channel

rear panel ling-voltage B0 it closed

switches, Press the LINE

switch to refease it and turn indicates actuztor channels 70
off the 3485A, “ON INDICATOR {GREEN) and 72 are closed,

Connect the Hewlett-Packard
interface Bus here,

CCAUTION 3

Connect the signal lines to be

scanned to the channel termi- Position these two switches to
nals behind this door, See Fig- select one of four Hine voltages
ures 7-4 and 7-6 for the chan- Turn these screws counter- before connecting the power
nef assignmeants, clockvvise to open rear door, cord,

B TSRS OGFT ] on
B o

Additional Additional # Connect the pnower cord here,

Chassis Chassls
G";ound Ground 100 V/120 Vi 21100312
aps Taps 220 V240 V: 21100202

Figure 2-3. Front and Rear Views.

2.4
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rear of the cover and pulling backwards on the cover.

¢. Remove the front panel by loosening the four screws
securing the panel af the horizontal tabs behind the panel.
Move the panel forward and off the instrument by pushing
on the tabs. Do not drop the panel!

d. Install the AS Low Thermal and A6 Actuator Display
assemblies in any order desirable on the four printed circuit
extenstons at the front of the instrument. Secure them with
one screw each into the standoffs.

e. Slide the A10 Low Thermal, A20 Actuator, and A4d

Duo-Decade Logic assemblies into the guides and jacks
behind the A5, A6, and AS assernblies respectively.

CCAUTION S

AIOQ and A40 must be behind 45, and A20
must be behind A8,

f. Open the door on the rear of the instrument by turn-
ing the two screws on the door. See Figure 2-3 for location
of these screws,

g. Slide the Al3 Low Thermal Channel and A22
Actuator Channel assemblies into the rear of the instrument
so that they plug into the A10 and A20 assemblies respac-
tively.

CCAUTION

A13 must plug into A10, and A22 info A20. Be
sure that the P13 male connector has pin guards

Section i

(-hp- Part Number (03495-22100) installed to
prevent damage to channel gnd rterminal
assembly connectors!

h. Push the wired Al4 and A24 Terminal Assernblies
onto the Al3 Relay Assemblies. Push the wired A23
Terminal Assemblies onto the A22 Relay Assemblies. Be
sure that all assemblies are firmly i place.

CCAUTION S

Clean handling fechnigues are required when

handling the 444014 printed cireuir assembly.
NOTE

Installation of the Relay Assemblies Iocks the

Logic Assemblies into place until removal of
the respective Relqy Assemblies.

i. Replace the front panel, top cover and door.

2-36. INTERFACE CONNECTION.

2-37. Connect each 3495A to the Hewlett-Packard Inter-
face Bus at the rear pancl jack.

2-38. Figure 2-4 shows the pin configuration of the HP-IB
connector on the 3495A Scanner.

2-39. The maximum total length of HP—IB cable in any
system must not exceed 20 meters or 2 meters per device,
whichever is less.

REN
D08
oHY
B8
3105

*

The HP-i8 logic tevels are
TYL compatible, i.e., True
State O V dce tc 0.4 V dc,
False State + 2.5 V dc to
+ 5 V dc,

*NOT USED BY 3495A

Q@ SIGNAL GROUND

CE PID THISTED PAI WITH 11
BE L Z | 0 TWISTED PA WiTH 10
&z gf BIO TWISTED Paif WITH 9
WE 5] PO TWISTED PAIS WITHS
‘mj‘igg B0 TWISTED PAIR WITH 7
g g g g PIO TWISTER PAIR WITH §

I CONNECT TO
SHiELDm—— EARTH

ATH GROUND.

SR 5

I

NOAL

T

DAV

ECi ¥

0104

g3

oiaz

Y FERili]

TYPE 67 s CROAIBE0ON CONNECTOR

Figure 2-4. HP--IB Connector.
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240. REPACKAGING FOR SHIPMENT.

NOTE

If the instrument is fo be shipped to Hewleti-
Packard for service or repair, attach a tag to the
instrument identifying the owner and indicating
the service or repair to be accomplished.
Include the wmodel number and full serial
aumber of the instrument. In any correspon-
dence, identify the instrument by model num-
her and full serial number. If you have any
guestions, contact your nearvest -hp- Sales and
Service Office.

2-41. The following is a general guide for repackaging the
instrument for shipment. If the original container is availa-
ble, place the instrument in the container with appropriate

2-6
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packing material and seal well with strong tape or meta
bands. If the orignal container is not available, proceed as
follows:

a. Wrap instrument in heavy paper or plastic before
placing in an inner container.

b, Place packing material around alf sides of instrument
and protect panel face with cardboard strips or plastic
foam,

¢. Place instrument and inner container in a heavy
carton and seal with strong tape or metal bands.

d. Mark shipping container “DELICATE INSTRU-
MENT”, “FRAGILE”, etc.
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Section 1

SECTION IH

OPERATING

31, INTRODUCTION.

3-2. This section describes the operation and control of
the -hp- Model 3495A Scanner. Keep in mind that the
3495A can only open and close relays. The efficiency of
the gcanner is determined by how it’s set up and program-
med, and the sysiem it’s used in. The versatility of the
scanner necessitates discussion of hardware programming,
software control over the Hewleti-Packard Interface Bus
(HPIB), theory of operation, and applications with
specific confrollers and channel options. A thorough
understanding of these areas will help you determine the
“BEST” way to set up and use the 3493A for your
application.

3-3. Turn On.

Make sure the rear panel line voltage selector
switches are set for the proper 100V, 120 V,
220V, or 240 V configuration and the proper
fuse is installed BEFORFE turming on ihe
3495A4.

3-4, Depress the front panel line switch to turn on the
3495A. A green “ON” indicator is located above the line
switch on scanners with Serial Numbers 1428A01626 and
above. On earlier scanners, a green tab inside the line switch
flips down to indicate turn on.

3-8, Turn Off.

3-6. Press and release the front panel line switch to run off
the 3495A.

3-7. FUNCTIGMNAL DESCRIPTION.

3-8. The following paragraphs describe the basic operation
of the 3495 A decade options.

38. Low Thermal Decades {Options 091 and 803).

3-10. The channe! terminal assignments and relay configur-
ations are shown in Figure 7.B-21 of Service Group B.
Channels are arranged as ten per option (a decade). Low
thermal decades are ten-to-one multiplexers with one set of
common terminals. Signals are multiplexed to the common
terminals one-at-a-time in a break-before-make sequence.
This means that a previously closed channel in a decade
opens before the new channel closes.

INSTRUCTIONS

3-11. Guard relays close before and open after the High/
Low relays on each channel. Common terminals of low
thermal decades in one or more 3495A7s may be connected.

3-12. The front panel displays indicate chanmnel conditions
on a decade. A closed channel is indicated by the two-digit
number displayed on the decade’s display. Low thermal
decade displays are shown in Figure 2-3 of Section IL

3-13. Actuator Decades {Optien 002).

3.14. The channel terminal assignments and relay configur-
ations for Actuaior decades are shown in Figure 7-C-13 of
Service Group C. Actuator channels are arranged ten per
option (a decade) and consist of two sets of normally open
contacts with four terminals per channel. Actuator channels
are not sequenced and any number of channels per decade
may be closed at the same time.

NOTE

The Scanner exhibits a maximum switching
time of 40 msec with clear addresses installed
into this option.

3-15. Closed Actuator channels are indicated by the chan-
nel numbers displayed on the decade’s display. The Actua-
tor display consists of a ten’s channel digit and correspond.-
ing unit’s channel LEDs. An Actuator display is shown in
Figure 2-3 of Section .

3-16. Low Thermal Dus-Decades (Options 04
and 005). -

3.17. The channel terminal assignments and relay config-
urations for the duo-decade options are shown in Figure
7-D-9 of Service Group D. Low thermal duo-decades are
twenty-to-one multiplexers with one set of common ter-
minals. Signals are muitiplexed to {he common terminals
one-azt-a-time in a break-before-make sequence. This means
that a previously closed channel in a decade opens before
thenew channel closes.

3-18. The duo-decade options provide for operation of the
full 80 channel capacity of the 3495 A, Synchronous opera-
tion and selectable relay open and close timers allow for
burst channel closures of more than 1000 per second. A
high speed DVM with a reading rate exceeding this must be
used to make measurements at this speed (such as the -hp-
Model 3437A).

3.19. The high-speed capability of the duo-decads options
combined with increased channel capacity make duo-

3-1
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decade options well suited for multi-channel burst measure-
ments and other high speed applications.

3-20. HARDWARE PROGRAMMING.

3.21. Optimizing the 3495A Scanner for a particular
application is accomplished through a series of three hard-
ware programming features:

a. The physical selection of channel hookups on the ter-
minal assemblies.

b. The selection of decade and duo-decade {open) close
and clear addresses by positioning internal jumper wires.

¢. The selection of the 3495A’s Listen Address on the
Hewlett-Packard Interface Bus by positioning internal
jumper wires.

3-22. CHANNEL HOGKRYSR,

3-23. In some applications, the proper selection of chan-
nels may reduce the amount of software needed for data
manipuiation, If the physical {space) or sequential (time)
relationships between measurements are fmportant, assign
channels with this in mind.

3-24, The most obvious way of selecting channel hookups
is to assign measurements which are adjacent physically or
sequentially to adjacent 3495A channels. This “duplicates”
the relationship between measurements.

3-25. DECADE ADDRESSES (Options 001, 002, 003).
NOTE

The terms “clear’ and “open’ have near equiv-
alent meanings in this manual, “Clear” is used
explicitly for decade options, “Open’” is used
explicitly for duo-decade options.

3-26. A system of hardware Close and Clear addresses for
channel decades provides considerable versatility in operat-
ing the 3495A. Channels are programmed by sending two-
digit instructions to the 3495A: a ten’s channe! digit and a
unit’s channel digit. Each decade may be hardware pro-
grammed to respond to a specific ten’s channel digit of O
through 7 by positioning jumper wires on the logic assem-
biies. The 8 possible decade addresses provide 80 possible
channel numbers from 00 through 79. Separate jacks are
provided for decade Close and Clear addresses.

NOTE

Fach 34954 with decade options has up to 80
channel addresses but g maximum 40 channels.

Model 3495A

3-27. A decade address “SENSITIZES” a decade to
respond to a ten’s channel digit of & channel programming
instruction. The decade Close address{es) select the ten’s
channel digit(s) that close channel(s} on that decade. The
decade Clear address{es) select the ten’s channel digit(s)
that open all the channels on that decade. The following
examples illustrate the jumper positions, resulting Close
and Clear addresses, and channel response to instiuctions:

JUMPER POSITIONS
CLOSE CLEAR
e 2 1] | I 30
I I 1 i
i ; 1 i
¢ t i I
H t i !

i f t £

{ I ! !

I 7 b g7
CLOSE CLEAR
ADDRESSES: ADDRESSES:
00-08 NONE

CHANNEL ACTIVITY

The channel(s) on this decade will close on channel
instructions of G0 thru 09.

Channel instructions for other decades will NOT affect the
channels on this decade.

JUMPER POSITIONS
CLOSE CLEAR

i A
! i :0 prosesnd 10 '
| b {

I 1
i i
! 1
t 1 . L —
I t
1 t

CLOSE CLEAR ]
ADDRESSES: ADDRESSES:
1018 0009, 2079

CHANNEL ACTIVITY

The channel(s) on this decade will close on channel
instructions of 10 thru 19,

Channel instructions for other decades will clear this
decade.
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JUMPER POSITIONS
%\ CLOSE CLEAR
$ /z 1 {o /1-:“4 0
/@ﬁ-ﬂ"”“"l l s
2P L ek
a " [T 1 1
qa~ e | b f |
@"%Q o ! : '
A i 17 ' 17
) o
) CLOSE CLEAR
ADDRESSES: ADDRESSES:
A0-59 0039
Ay

CHANNEL ACTIVITY

This channel{s} on this decade will close on channel
instructions of 40 thru 59. Using & 4X or 5X instruction is
immaterial since 41 will close the same channel as 51.

Channel instructions from 00 thru 39 will ¢lear this decade.

3-28. Selecting Decade Addresses.

3-29. Factory installed decades are given non-overlapping
Ciose addresses of 0039, depending on the number of
decades instalied. Low Thermal decades are given 7 Clear
addresses not corresponding to the Close address. Actuator
decades have NO Clear addresses wired.

3.30. If you intend to modify the decade Close and Clear
addresses of your 3495A, you must first remove the factory
installed jumpers. Install jumpers in the Close address posi-
tion(s) you want that decade to respond to. Next install
jumpers in the Clear address position{s) you want to clear
that decade. Figure 3-1 illustrates six decade addressing
schemes.

Example: A Logic assembly may have a Close
address of 0 and 1; and a second Logic assem-
bly, a Close address of 0 and a Clear address of
1. When channel aumber 05 is programmed and
executed, channel 5 closes on both Logic
assemblies; but when channel number 15 is pro-
grammed and executed, channel 5 ¢loses on the
first Logic assembly, and all channels open on
the second Logic assembly.

3-31. A pair of 3495A%s (with decade options only}) can be
hardware programmed {o act as one unit by assigning Close
addresses of O through 3 to one scanner and 4 through 7 to
the other, If both scanners have the same Listen address,
they act as one 80 channel scanner.

3-32. Up to five 3495A’s loaded with low thermal decades
can be connected to act as a maximum 200-to-1 multi-

section 1l

plexer. This can be done as follows:
a. Assign each 3495A pair the same Listen address.
b. Assign the remaining 3495A a unique Listen address.
¢. Connect the Commoen terminals of all 20 decades,

d. Assign decade Close addresses of O through 8 to each
scanner pair.

2. Assign each decade, seven Clear addresses not corres-
ponding to its Close address.

f. Connect the SYNC jacks of each scanner.

3-33. DUD-DECADE ADDRESSES (Options 004, DUB).

3-34, Close and Open addresses for channel duo-decades
are set on the duo-decade logic assembly. An 8 switch DIP
{S§1) can be positicned to provide any combination of close
or open addresses as follows:

Duo-Decade
Address
Blocks

00--19
20-39
40--59
6079

3-35. A duo-decade address “sensitizes” a duo-decade to
respend to a block of twenty channel programming instruc-
tions. The “close™ response is the closure of the desired
refay(s) in the selected biock or blocks. The “open™
response is the opening of all relays in the selected block or
blocks {twenty per open address). The following examples
illustrate the switch positions, resulting close and open
addresses, and channel response to instructions.

SWITCH POSITIONS
(SWITCHES SHOWN ARE CLOSED)

C
p0 = T w1 o éﬁ’
P 2 Q%Eﬁg ﬁﬁ
@ 4
12 i
<+ Zle 3
" 4
o 2
u@n Iﬁ - ]

CHANNEL ACTIVITY

The channel(s) on this duo-decade will close on channel
instructions of 00 through 19.

Channel instrections for other duo-decades will NOT affect
the channels on this duo-decade.

33
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DECADE DECADE DECADE DECADE I DECADE DECADE DECADE DECADE
ADDSESS ADD;‘?ESS ADDRESS ADDRESS l AiJDGF)%ESS ADD;ESS ADD;:%ESS ADD;:ESS
§ ! 1 1 1 !
[ G o] [cHncio]  Jouwi2of  [emniao] | ] " ANNEL 0 ] lennLio]  [cHnL 20|
i I 7 i I i 1
] CH%\!L 1] fonniar] [cHNL 21] [ CHNL 31] i E CHANNEL 1 | JeHniar] [ chnL 21]
] i I I T ] T l
| cHNL 2] | CHNL 12] tcuniz2]|  [crn sz ‘ i CHANNEL 2 | [chnti2]  [enni22]
I I l f l ! { ! i
| i i i [ i [ ! |
[cuncs]  Terneig] lchnLag] [ cHNL 8] [ { cHanneLg | [chniis]  [oune 28 |
I 1 I T I I T
ICHAELQ] ichni 9] fonni 2o | CHNL 39] | } CHANNELO | [cHNL 19 | CHNL 29 |
DECADE DECADE DECADE DECADE DECADE DECADE DECADE DECADE
Abogass ADDgESS ADD;ESS ADD;%ESS ] ADDQI?ESS ADDGE;ESS ADDgESS ADD:;ESS
[ l CHAi\fNEL{D 1 | ECHNIL 10] ! [ I l CHANNEL l i |
! ] | 1 i ] I i
| CHANNEL 1 | [cHNL 1] | [ CHANNEL 1 |
T T 1 1 I l 1 i
| CHANNEL 2 | [cunL 2] ] [ CHANNEL 2 |
! | ! ! | ! ! ! P
E | | i f i | | i
i CHANNEL 8 | [cHnL i8] I i CHANNEL 8 |
f I i { 1 i i |
[ CHANNEL 9 | jeunL 19] | { CHANNEL 9 !
DECADE DECADE DECADE DECADE I DECADE DECADE DECADE DECADE
ADDRESS  ADDRESS  ADDRESS ADDRESS ADDRESSES  ADDRESS ADDRESS  ADDRESS
: 2 ? ! | a4 1 | ¢
| cHnL 0] | CHANNEL20 | [CHNL 70} CHNL 30[ tcinL 10| [cHNL 60
! I 1 I { CHANNEL 40 |
fernistf [ cHanNEL21 | [cHNE 71
I ] l ]
[cunLs2] | CHANNEL 22 | [cHnL 2] ! CHNL 31 ! LCHNL 11] |cHnL 61 |
I ] | I z CHAMNEL 41 ] ! }
: “ - : i ] . -
i | i ] : : '
[cHNLBS] | CHANNEL 28 | [ennizs] | : i
I H |
[eHnLso] ] CHANNEL 29 | D 79] | CHNL 39| I 'CHNL 19! ]CH%\%L B9 [
| CHANNEL 49 !
l
i
Figure 3-1. Some Decade Address Possibilities.
3-4
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SWITCH POSITIONS
{SWITCHES SHOWN ARE CLOSED)

C
© O
o-$1 ET| |2 oo #2
7] 4
Lo el 13FE S
* | & agﬁw
oI 4 s
o 2
- 1310

CHANNEL ACTIVITY
The channels on this duo-decade will close on
channel instructions of 20 through 39, and 60
through 79.

Channel instructions for other duo-decades will
open the channels on this duc-decade.

3-36. Selecting Duo-Decade Addresses.

3-37. The duo-decade addresses are easily set or changed
on the DIP switch SI.

NOTE
The switching speed of the 34954 is deter-
mined by the slowest option installed with
clear {open) addresses. Duo-decades will not
operate gt their maximum speed in a mixed
option 349354 unless the slower options have
ne clear addresses installed.

3-38. LISTEN ADDRESS.

3.39. Further versatility in the operation of the 3495A is

Tabie 3-1. My Listen Addresses.

Section 111

provided by hardware assignment of the 3495A°s HP--IB
Listen address on the A4 or A8 assembly. Any number of
3495A’s may be given the same or different addresses.
Different addresses among the 3495A%s are generally used
to give the maximum number of unique channels. Identical
addresses may be used for multiple-wire scanning,

3-40. Selecting a Listen Address.

3-41. A Listen address must be selected for each 34954 on
the HP—IB by placing jumpers in the A4 Address jack or
A8 dip switch, corresponding to the five least significant
binary bits, DIOS through DIOL, of any character in Table
3-1. A closed switch is a logic level “I”, an open switch,
“0”. A jumper in the jack is logic level *“17; 2 jumper out,
“0”. The aumbering of the bits is from right to left on the
jack. The last two of the seven positions are ignored on the
Ad assembly and used for initizlizing the external incre-
ment capability and implementing signature analysis tests
on the A8 assembly. Closing these switches enables the
external increment and SA test capabilities on the AB
assembly. Right parenthesis, ), is the Listen address used in
all examples in this manual and is the address set at the
factory. This is iflustrated below:

Ad AS
| ! ™~ SA
NO I i © 16/11
CONNECTION | | i = a5 —two e
" . =
b = A4 [T T Hley
1 [ j— A3 —m e <§\\\
{ 1 j— A2 o o
P |— a1 —{-_ T3}

LISTEN ADDRESS
DIOT THRU DIO1: ASCH CHARACTER:

01 £1001 )
NOTE: SWITCHES SHOWN ARE CLOSED.

MLA HPIB DATA BITS DEC- MLA HPIB DATA BITS DEC-
DIO7 THRU DIOT IMAL DIO7 THRU DIO 1 IMAL
SP 0106000 32 0 0110000 a8
! 0100001 33 1 6110001 49
- 0100010 34 2 0110610 50
# 0100011 35 3 6110011 51
$ 0100100 36 4 0110100 52
% 0100101 37 5 01101071 53
& 0100110 28 6 0110110 54
' 01001%7 39 7 0110111 55
i 01010071 40 8 0111000 56
)’ 0101010 41 9 0111001 57
- 0101010 42 : 0111010 58
+ 0101011 43 : 01110611 59
, 0301100 a4 < 0111100 60
- 0101101 45 = 0111101 81
, 0101110 46 > 0111110 62
/ 0101111 47

NOTE: The Listen addresses are ASCII characters.
L. This is the factory selected value.
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Source Operation Acceptor Operstion {34054 SCANNER)
Pl ) Set NRED &
Set DAV High Pl NDAC Low
) Able 10,
SSUYES Erro - Handshake & s,
NRED & NDAC (‘uﬁﬁrin‘(on e Respond to Data
Sensed g " 1 Accepted "
High 5
TIaTio NO
ﬁ Put or Change Data
on DO Lines, Ready
To Accept
Data
P2 B P4 % ?
Detay for Lines to B . YES
Sertle, 1289 &
wia®
e ad < - .
. e 2210(5 3 - Set NRFED High
L W\ act -
S B -
WRE 2 et -
onhY -
ceat
-
.
DAV
Sensed
f.ow
Bata is valigd and may now be \ !
@ Set DAV Low - éfcffﬁ_end'_ ~~~~~~~~~~~~~
T4 &TI4 Set NRFD Low
& &
Accept
s Data Byte
I\’DAC signaf Y
untis gy ac T8 stays jon
dCCeptag 1p Ceptars
178716 ol detagy,,t " 35 gTis
Set DAY High o, - Set NDAC High
el .
"~ TN
~ \cefre,nof .
~ w0
= -\h""? & [
~ Mg “Ong,
I'BQ,
- - P
- Has T8 & TiY
~ - DAV
e Gore Migh
Yet Set NDAC Low
HP-18 -~ B ~ 4183

Figure 3-2. HP-IB Handshake Sequence.
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3-42. THE HEWLETT-PACKARD INTERFACE BUS
{HP-IB).

3-43. The 3495A Scanner recejves commands and instruc-
tions from the controller over the HP-IB. The HP—IB
System uses the ASCII (American Standard Code for
Information Interchange) code in bit parallel, character
serial form.

NOTE

The HP-IB conforms to the IEFE standard
488-1975 and uses LOW True Logic.

3-44. The HP—IB signal lines used by the 3495A Scanner
are listed in Table 3-2. For convenience, each bus signal line
is identified by a mnemonic, which is an abbreviation of the
signal name,

Table 3-2. HP-IB Signals/3495A Scanner.

Mnemonic Signal Name
DIC (1-7 Date Input/Cutput
ATN Attention

NRFD Not Ready for Date
NDAC Not Data Accepted
DAY Data Valid

HES Interface Clear

3-45, Data Lines (DIOT - BIOT),

3-46. The 3495A Scanner uses seven of the eight data lines
on the HP—IB. All of the lines are LOW True.

3-47. Attenticn (ATN).

3-48. When ATN is low, the HP—IB is placed in the Com-
mand mode, and the controller may place addressing and
command information on the data lines. When ATN is
High, the HP-—IB is placed in the Data mode, and the
contreller or talker may place device dependent data on the
data lines.

3-49. Handshake Signals (NRFD, NDAC, DAV).

3-50. Transfer of information over the HP--IB is managed

Section 11T

by a three-wire handshake sequence. The handshake
sequence between a talker and a listener (the 3495A) is
illustrated in Figure 3-2. The designated Talker and Listener
instruments must have the handshake capabilities necessary
to implement the sequence. Typical handshake times for
3495A commands and instructions are given in Table 1-2
of Section 1.

3-8%. Interface Clear (IFC).

transfer of information over the Bus halts,

NOTE
The IFC signal does NOT clear the scanner
channels. It DOES clear the previously stored
instructions.
3-83. Scanner Bus Capabilities.
3-34. The interface capabilities of the -hp- Medel 34954

Scanner are listed in Table 3-3.

Table 3-3. 3455A Scanner Bus Capabilities.

Mnemonic Description of Capabifity

SHO Mo source handshake capahitity

Al Complete acceptor handshake capabiity: allows the
Scanner to take a byte (command or data) from the
bus (Listen}.

TO No talker capability

TEO No extended taiker capability

.2 Basic listener capabitity: allows the Scanner 1o be
selected 1o listen {Addressed).

LEO No extended listener capabiifty

SRO No service recuest capability

RLO No remote-local capability

PPO No paraliel poii capability

DCA Complete device clear capability: aliows the Scanner
to be cleared (open alf channeis).

BT1 Complete device trigger capability: permits the Scan-
ner to have its operation initiated by a controller.

£f Open Collector Drivers

3.7
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GENERAL HP-IB PROGRAMMING

3-55. The Algorithm.

3-56. An Algorithm is a procedure for obtaining a solution
te a problem. Programming HP-IB instruments is made
easier by developing an algorithm prior to writing actual
programs.

3-57. The procedure for controiling the scanner can be
stated as a number of well-defined steps. Once the steps are
known, programs for almost any controller can be written,

3-58. Defining the Steps.

3-59. The Scanner’s entire set of programmable capabilities
can be summarized as follows:

a. Clear. Clear (open) all channels (clear instructions
sent AND executed).

b. Close. Close one or more channels (close instructions
sent AND executed).

c. Trigger. Execute previously received instructions.
With Option 160

d. STEP, Increments or decrements dependent on prior
FIRST and LAST channel programming instructions and
executes the present channel programming instruction. The
channels cycled through, and the increment versus decre-
ment behavior are programmable. The step can be per-
formed by software or an externally applied increment
signal,

Therefore, any step in a Scanner algorithm must perform
one or more of these four functions.

3-60. Program Example. A program is needed to perform
the following:

a. Close only channels 21 and 31.

b. Change io channels 22 and 32 on a lafer command.

¢. Increment through channels 33 fo 36.
An algorithm to accomplish this would be:

d. Clear the Scanner.

e, Close channels 21 and 31.

f. Send to the Scanner the clear instruction, and the
close channe! 22 and 32 instructions.

g. ‘Trigger the Scanner to execute the previcus instruc-
tions.

h. Increment four times. This can be accomplished by
either:

1. Sending four step (8) instructions,

2. Sending the external increment on (I1) instruction
followed by applying four increment pulses.

3-61. Notice that the algorithm does not say HOW to
perform each step, just WHAT steps are needed. To actually
perform each step of a Scanner algorithm, a thorough
knowledge of the Scanner’s programming mode is needed.

3-62. PROGRAMMING MODEL FOR THE 3485A
SCANNER.

3-63. The way the Scanner performs the steps of an
algorithm is determined by the Scanner’s set of commands
and instructions (data). Commands are sent to the Scanner
when the HP—-IB is in the Command mode (ATN LOW).
Instructions are sent to the Scanner when the HP—IB is in
the Data mode (ATN HIGH). The Scanner does not use the
EQL SRQ, REN, and DIOS lines of the HP—IB.

3.64. In the Command mode the 3495A can be addressed
to Listen, addressed fo unlisten, cleared, or triggered fo
execute previous data mode instructions. Table 3-4 lists the
set of 3495A commands in the command mode,

Table 3-4. Commands,

Command ASCH DIOT—DION Decimal Comments
Setected Device Clear {SDC} EOT (000100 4 Scanner Must Be Listening
: With The HP-IB Inn The

Group Execute Trigger (GET) BS 0001060 Command Mode.

Device Ciear {DCL) bC4 0010100 20 Scanner Must Be Listening
My Listen Address {MLA} Tabie 3-1 Table 3-1 Tabie 3-1 The HP-1B Must Be In

The Command Mode To
H ?
Uniisten Address {UNL} ? 0111113 63 Address The Scanner.

3-8
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Figure 3-3. 3495A Scanner Programming Model.

3-65. In the Data mode, a listening 3495 A can be instruct-
ed to close and open channels or receive instructions to be
triggered in the Command mode. With the A8 fast con-
troller (Option 100), the 3495A can increment or decre-
ment through a selectable biock of channels under software
or external control. This behavior is programmed by
specially handled characters within the 3495A instruction
set. Table 3-5 ligts the set of 3495A instructions in the
Data mode.

3-66. A programming model for the 3495A Scanner is
shown in Figure 3-3. Steps in an algorithm are performed
by progsamming the Scanner in compliance with the basic
sequence summarized in the model. The basic sequence:

a. Enter the Command mode (ATN LOW).
b. Address controller to Talk; Scanner to Listen (estab-
lish the communication path).
NOTE

Sending the unlisten address {ASCII 7] prior to
the Talk gnd Listen address as is advised to
eliminate unwanted listeners,

¢. Send the commands {Table 3-4).

d. Enter the Data mode (ATN HIGH).

e. Send the instructions (Table 3-5).

3-67. Once the communication path s established, the
Scanner will listen until addressed to unlisten. If not
addressed to unlisten, Step b may be skipped. If commands
are not to be sent, Step ¢ may be skipped. This would be
the equivalent of sending a Data message. If the communi-
cation path need not be re-established, and no commands
are to be sent, Steps 2 — ¢ may be skipped and Step d per-
formed only once. However, addressing all devices to
unlisten prior to Talker and Listener addressing is advised
in every algorithm step to guarantee the integrity of the
communication path.

3-68. HP--IB Command Mode.

3-69. The functions of the 3495A Commands listed in
Table 3.4 are described below.

Selected Device Clear (SDC):
Opens all channels if the 3495A is presently addressed to
listen (a listening 3495A).

Tabie 3-5. Instructions.
{Shaded instructions are valid with Option 100 only.)

Esiternal

Lass Channst

INSTRUCTION ASCH CHARACTER DECIMAL
Digit 3,1,2,3,45,6,7,89 48 thri 57
Space Sp
Ciear c
xecute LE L1388

. Carriage Return (CR
Sritineth it

Sofrivare ncrement £
No Qperator
Delimiter

5

NUL, DEL
Any other character

1 thruy 126*

*With preceding exceptians

39
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Group Execute Trigger (GET):

Executes all previously unexecuted HP—IB data mode
instructions stored in the 3493A if the 3495A is
listening,

Device Clear (DCL):
Opens ail channels unconditionally.

My Listen Address (MLA):
Addresses the 3495 A so that it will listen.

Unlisten Address (UNL):
Addresses the 3495A so that it will not listen.

3.70. HP--18 Data Mede,

3-71. Data mode instructions consist of channel program-
ming instructions and specially handled characters. Table
3-5 Hsts the 3495A Data mode instructions.

3-72. Channel Programming Instructions.

3-73. Channels are programmed to close and decades or
duo-decades to clear with two digit instructions consisting
of a ten’s channet digit {decade select) and a unit’s channel
digit (channel select). Instructions accumulate in two-
character fields with special restrictions on spaces and
delimiters. Accumulated instructions are executed by z
Carriage Return (CR), Execute (E}, or Software Increment
(S), at the end of the instruction string, or by the Group
Execute Trigger command in the HP-IB Command mode.
Any number of Actuator channels per decade may be
closed simultaneously but only one Low Thermal channel
per option may be closed,

NOTE

An ASCIT Carriage Return is automatically sent
by many calcularors at the end of an instruc-
fion swring and wmust be suppressed if not
wanted.

3.74, Specially Handied Characters.

3-75. In addition to the ASCII “CR’ and “E” characters,
an ASCII “C” in the HP-IB Data mode will immediately
open all channels. ASCII “NUL” and “DEL” characters are
unconditionally ignored. Spaces act as zeros or are ignored
in instruction strings (see instruction formatting). Delimit-
ers serve to begin or end instruction fields,

NOTE

The SBC and DCL commands and the 'C”
instruction also return the 34954 to the start-
up SA and 1) or Il wmode as determined by
switches 6 and 7on ASSL.

3-10
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3.76. Further Special Characters, Option 100. ™

3-77. The special characters added by the AR fast control-
ler are used to set bounderies on all increment behavior, to
suppress or implement the external implement capability,
or to generate a software controlled increment.

3-78. An ASCII “F” preceding a channel number selects
that channel as the first channet in the block. An ASCH
“L” preceding a channel number selects that channel as the
last channe! in the block. After initializing F and L, the
ASCH characters “F” and “L” can be used in place of the
channel numbers.

3.79. I the numerical value of F is less than the numerical
value of L, the channels will increment. If the numerical
value of F is greater than the numerical value of I, the
channels will decrement, Incomplete or illegai values for F
or L will not change them from their prior vaiues.

3-80. Channels increment or decrement into the block if
the behavior of the incrementation or decrementation is
towards the block. If the behavior is awaey from the block,
the first increment {an ASCH “8” in the data mode or a
negative transition ai the external increment input at J35
with the external increment software enabled Il model])
jumps to the first channel.

3-81. An ASCII “S” in the data mode immediately incre-
ments a channel and executes accumulated instructions in
a line, The software increment capability of the A8 inter-
face and control zssembly cannot be disabled.

3-82. The external increment capability of the A8 inter-
face and control board is enabled by an ASCII “I17 and
disabled by an ASCII “19”,

3.83. F and L are initialized to 00 and 79 respectively
during a power-up condition, after the SDC or DCL com-
mands, or after the “C” instruction, In addition, a power-
up condition initializes the external increment capability as
determined by dip switch six (6). A closed switch enables
the external increment capability upon turn-on. Fhis is the
factory set position.

3-84. Instruction Formatting.

3-835. The basic format for a channel-close instruction is:
b—Ff
Tens channel digit (decade select)

Where T =
U = Units channel digit {channel select)
E = Execute or Carriage - Return (CR)
F = Instruction field (shaded)

For example, the instruction:
07 35F

Will close channels 07 and 35 (if the decade clear addresses
are not 0 or 3).
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3-86. The following rules govern formatting instructions in
ways other than the basic format. In all examples, assume a
decade clear address of 6, and that the scanner is listening
and in the Data mode. Complete instruction fields are
shown as shaded areas. Spaces are shownasa__.

3. The second successive leading space (before a digit) in
2 field acts as a zero. All others are ignored.
Example: __ g Closes Channel 7
1. Trailing spaces (after a fen’s channel digit) in a
field are ignored. '

Example: Closes Channel 74

b. A lone digit in a field (creating an incomplete field)
acts as a ten’s channel digit and execution clears that
decade.
Example: 355E Closes Channel 35 and clears
decade 3 (duo-decade 4 with
options 004 or 005)

¢. Delimitess separate instruction fields.
Example: 4. —, 5E Clears decades 4 and 5 (duo-
decade 4 with options 004
or 0G5}

NOTE

Delimiters may be used in instruction strings to
enhance program readability.

d. All instructions in a line aze exccuted simulianeously
with priority given to the latest instruction,
Example: 2,23 Insures that only Channel 23
is closed on decade or duo-
decade 2.

NOTE

This effects break-before-make sequencing on
Actuator decades but is not necessary on Low
Thermal decades.

NOTE

This type of format can be used on actuator
decades to open only selected channels. For
example:

LI03ri2 13 4151718 F

will open only channels 16 and 19 withour even
momentarily opening the other channels within
this decade.

N
B\

Section HI

¢. The latest Low Thermal channel instructions super-
cedes all previous channel instructions in the same decade.

Example: 25 26E Closes Channels 25 and 26 on
an actuator decade but only
Channel 26 on 2 low thermal

decade or duo-decade.

£, The “Clear” instruction (“C'") immediately cpens all
channels. An “Execute” (“E”) instruction is not needed.

Example: 24C Opens all channels.
CO%E ‘Insures that only Channel 24
is closed.

g. “No operator” instructions are always ignored.
h. F and L require complete instruction fields follow-

ing the “F and “L” special characters. An execute “L”
insiruction is not needed.

Example:
FSE LA Defines a block of channels with a
first channel of 21 and a iast chan-
nel of 32.
FQE L20E F is not affected.

L is defined to 2{.
Duo-decade § is cleared {opens).
Channel 20 is closed.

i, If F < L...the 3495A increments through the chan-
nels. Jf F > L. . .the 3495A decrements through the chan-
nels.

j. FE and LE output the current first and last channels
respectively. This does NOT change the current value of F
or L.

k. 1) = External Increment Off. Il = External Incre-
ment On.

1. An *“8” (Software Increment) is immediately exe-
cuted and is not affected by the I or Il instructions.

m. The first “8” special character acis as an execute to
accumulated instructions.

Example:
22 S8 Closes channel 22 and increments
or decrements ONCE.

n. The first increment/decrement jumps the 3495A to
the current first channel if headed away from the first chan-
nel. Otherwise the 3495A will increment/decrement o if.

Example:
F30 L35 40E  The first “S” jumps to channel 30.

F20 135 208 Increments from 20 into the de-
fined block, uporn increment signals.

3-11
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Table 3-6. tmplementing The Algorithm Example.

Algorithm Step Necessary Model Steps Commands Instructions Comments
(Step 3} {Step B)
ASCH  Command
Clear the Scanner 123 DC4 ] oCcL The addressing in Step 2 is not
CR necessary for the DCL command
EQT sDC But is needed in subseguent
algorithm steps.

Close Channels 21 and 31 1245 2131k Steps 1 and 2 are not necessary but
are advised to insure that only wanted
talkers and listeners are on the bus.

Send the Scanner the Ciear P24 ->5 2232 Steps 1, 2 and 4 may be omitted as

instruction, and the Ciose describad above. An end-of.ine

Channel 22 and 32 instructions. carriage return must be suppressed to
prevent immediate execution.

Trigger the Scanner to execute Pe>2-r3 BS GET Step 2 may be omitted as described

the pravious instructions shove,

Increment four times 1=>2~>4->5 $3888

Complete Program Sequence
Advised: 1=+2-*3>122 >4 5 >1 22451253 —=»1-22>4-+5
Minimum: 1 #*2>3—=4 >55~+1 >3 45

The shaded step{s} require{s} the A8 Interface and Contrel Assembly,

3-87. Refer to the algerithm developed for the program
example at the beginning of General HP—IB Programming.
The basic programming steps needed to perform each step
of the algorithm can be determined from the scanner pro-
gramming model in Figure 3-3. The commands used in Step
3 of the Model and the instructions used in Step 5 have
fixed ASCH wvalues. With information on instruction for-
matting, the actual instructions can be determined.,

3-88. Table 3-6 uses the Scanner programming Model io
develop the programming steps, commands, and instruc-
tions needed to implement the algorithm example,

3-89. To write the final program, you must kaow the
specific controller language. Even without knowing the con-
troller language, vou can develop an algorithm and deter-
mine what program steps, commands, and instructions are
needed to implement vour algorithm. Once this is done,

translating the steps into specific controller statements is
easier.

3.50. PROGRAMMING CONSIDERATIONS: Cptien 100.

3-91. Take care to avoid or suppress unwanted end of line
carriage retums when defining first and last channels in
a2 block.

NOTE

The most recent first or last channel program-
ming instruction is retained by the fast control-
ler assembly. Programming the first channel
after the last channel will ensure first channel
closure upon the first increment signal See
instruction formatting rule “m”

APPLICATIONS

3-62. INTRGDUCTION.

3-93. This sub-section contains information on 2 few of
the many applications of the -hp- Model 3495A Scanner.
Information oa programming the 3495A with -hp- calcula-
tors can be found as appendices te this manual. As addi-
tionai -hp- controliers are introduced, operating notes con-
taining programming information for the 34935A will be-
come available and should be included in the support docu-
mentation summary at the end of Section I.

394, The
describes

General  HP--IB  Programming Sub-Section
the 3495A commands and instructions and

3-12

develops a programming model for use in translating
specific controller languages to functional scanner control
messages.

3-85. Low Thermal Applications (Option 001).

3-96. Low Thermal channels are typically used for voltage
scanning, 2 wire ohms scanning, and 4 wire ohms scanning.
Figure 3-4 illustrates the basic hookup for voltage scan-
ning. Figure 3-5 is a physical dizgram of terminal connec-
tions for voltage scanning with an -hp- Model 3490A Digi-
tal Multimeter. Figure 3-6 is 2 functional view of this
application.
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O

3AS5A -5 - 3989

OTHER DECADES

Figure 3-4. Basic Volts Multiplex Scanning {Low Thermal} {Option 001).

3.97. A physical view of two-wire chms scanning with a
3490A Digital Multimeter is Hlustrated in Figare 3-7. A
functional view of this application is shown in Figure 3-8.

3-98. A physical view of four-wire ohms scanning with a
3490A Digital Multimeter is illustrated in Figure 3-9. A
functional view of this application is shown in Figure 3-10.

399, Guard terminals are provided for sach channel, If a
Guard-to-Low connection is not made at the point of mea-
surement a guard Common-to-Low Common connection is

needed on the terminal assembly.
3-100. Actuator Decade Applications (Ontion 882).

3-101. Actuator decade channels are typically used for
voltage scanning and matrix scanning applications.

3-102. A physical view of the terminal connections for
voltage scanning with a 3490A Digital Multimeter is shown
in Figure 3-13%. A functional view of this application is
shown in Figure 3-12.
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Figure 3-5. Physical View: Voltage Scanning {Option 001).
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Functional Diagram for Voltage Scanning {Options 001 and 004).



https://www.manualsplus.com/

3490A

£1 Sigoat High
Q Signat L.ow
input High
Input Low
Guard

Ciose address @ Close Address 2

i SHIELD

i

A 3 A L]
TERMINALS TERMINALS TERMINALS TERMINALS
P - e

S

TS238 T5238

TS23A 5238 {TSZ3C TS230

DCHANNEL.

20
21
22
23
24
25
26
27
28
29

cHanneL| fel [al

- GUARD

D 0 B i B

S RN L RSN

Wowm NG R R

|

i GLIARD -~ GLART

3080B -8~ 400%

{ij+ o

Only channels @ and 29 hookups shown

Figura 3-11. Physical View: Voltage Scanning {Actuator).

3.15/3-16



https://www.manualsplus.com/

W09 snidsrenuep


https://www.manualsplus.com/

RI-E/L1€

(700 uond() Suruueag o3B30 A JO Wiy [BUONIUn .Q.m 21nBYg

CESh -G - BAS
NIE &
@ X, augng
auvre A \
A=
o — — 0O
m ry
: &
. [ - @ Vsl % —- [s:z@'ﬁmﬂlllA € millb /] WEEET S
VEEss
..t:l@w 8 D—gezsT 2 %, R @ TN
HEe a1l ~ 86 NYHO vE NYHD SN
Y6 NYMD
86 NYHD 5 o - el -
& —(¥ - @< 5 - @t i vezel ¥ %
VEEEL . >
—r el ) S { P 3
* 9 s 3 b TN CERLY
¢ - o vE NYHD
88 NYHD ¥ NYHD a8 NYHD o
& & 14 @ wersr ¢ s
@'.I%Aw A%E!L @ CTEEn L < TEESL
& 4 " Alisill,
: — —D ¥ bz~
S - 4 b BSZEL H 5 LTI < .
pLes vL NVHD AL NYHD vL NYHD — O
B2 NVHD e - @ . -
& s A @r—vers 8. L @r—vemr 8 vEzsL N
VETEL . )
4 .[.? WM .w.l!@lmmmﬂ r b—> EREIS NN
qEFEL e Br2sL ¥9 NYHD :
g9 NYHD v NYHD 89 NYHD : —m
g —0 ol _a 1" =
b @ (i€ ; VEZEL
@.'!tol.llAQ VEIET it Doz &
VEzEl > .
L
l!;@w ¢ @ {w ¢——D—grzer 1 b—() BEZEL
s TN BEeSL ¥S NYHD
mmmhqzu Y5 NYHD 25 NYHD O
&r & & @r—e=t & ® e GRS @ WEEET
. TEEEL
bl 4 @l § @ HEIEL d
§ d 8 EREL N
DTN € vy el ~ b N W NYHD
g NYHD
7] ° — D5 e
&
@r o & Qe @ i VEEEL
VEESL ~ e 5 &
+— {s A —gezsT LN BEZET
—2 U o ¥E NYHD
gc Mils wE NYHD 6E NvHD
F-y
@ . o @ ot » @ veEsr A\ H K
- @ 1 VEZSL ~
VEISL 9t YIZS4 .
L2 mu 7 { fl £ 9 mmv BresL 1 ; QW Best ~
S Y + G251 g2 o vZ NYRD
g2 NYHD V2 NYHD o .
0 < ry ®|§§§A 8l
n %, 8 VEesl 8l A.zz.\L @ FEZsT
al ¥igeL
VEEEL . D
.fitﬁ@ M .[@V 5751 A i .@w BEesL
¢ LT ” geIELT N | VMO - S
g1 mwgd_mu vl NYHD g1 NYHD v -
P > ry €2 <
@ {oz - @ izsl AN 4 @ VEE5L oe @ YEEsT
VEEeL ) ‘ )
].@T { % T'@ EEEEL AL ) —mezsr 1 8 GREAN A A —
€ BEISL ~ v b a0 NvHD W@ NyHD M
B NYHD ¢ NYHO
auvre
s T
HOIH L OdN
T LN
CHYNG —— Tﬁ
MO WNDIS T
HOTH TYNOIS 1 $
aIFHS

e {] SS3NOAV 2SO QYDA T HOLYNLIY

@ S$S3INAGY 35070 3IAVO3A) | HOLYNLOY


https://www.manualsplus.com/

Wwo9'snidsenuep


https://www.manualsplus.com/

53
£ k4 g 5 2
3 T % 2 38
2 2 » Ea—
S 2 & 5 3 I
% w 3 & 3
g 3A9DA L o= a2 88 5
Q
5 i @
e a £ z =
a4 oz £ 2 s addrass & x Close aderess @,
A H
& % 5 3 S »
o ow 3 3 % SST— - b
9 oo 8 08
|
z
MM_ e pedddiass B
< 3
by
[F——
- q.r..x r\\
- g & i ./U\, -k
e < 7 = i
- R 2 W EE) - s 2
- a4 2 &i o [T
-0 ok T e a
s el
o < s
e
U & 3080-B-4Q5t
J.\..\uu\.ﬂ - ursp 4 . enoniel 4 hookup o, N
| o
Filo
2 . /x\
3od0- B 403 Hy
A Physical View: 4 Wire Ohms Scanning {Option 001,
Py -
Lo
i
Figure 3-7.  Physical View: 2 Wire Ohms Scanning (Option 001). m sabon
| L ~

SHIELS
o~

T TS
v L
-
| ISi 5
| v y P =
HIGH ¢
5 TokA
L . i prsm— -

RELAY AESEMBLY | IEHAAAL RSSEIRY

Saki-a-anai

Figure 3-8.  Functional Diagram for 2 Wire Ohms Scanning (Cptions 00T and 004},

Figure 3-10. Funetional Diagram for 4 Wire Ohms Scaoning (Low Thermall,


https://www.manualsplus.com/

W09 sn|dSenuep


https://www.manualsplus.com/

Model 34954

Section {11

1G X B8 MATRIX

CHANNELS

STIMULUS -
oA SCA-’\ISNER
5

HESPONSE

a8 18}

-
o 09 |oond s9 3] 29

SCANNER
2

— E

i
I % CHANNEL
59

ACTUATOR
DECADES T P ! 2 3

[ OEVICE UNDER TEST

FFALA-E 3591

Figure 3-13. Matrix Scanning.

3-103. Figure 3-13 demonstrates how Actuator channels
may be connected in a matrix arrangement for connecting
stimulus and response instruments to the pins of a device
uader test. Any instrument may be connected across any
two pins of the device and any number of the instruments
may be connected simuitaneously. Both scanners are given
the same HP—IB Listen address and the eight decade Logic
assemblies are each given one unigue Close address, The
channels must be closed in pairs; for instance, channels
9 and 18 connect the counter to the first two pias of the
device. Matrix scanning permits multiple measurements to
be made simultanecusly.

3-104. Two Guard terminals are provided on each actuator
decade terminal assembly. Guarding principles are discussed
later in this section.

3105 THERMOCOUPLE APPLICATIONS {Dptions 003
and 005).

3-106. The -hp- Model 3495A Scanner can be used to chan-
nel temperature information to other instruments. This
feature is available 2zs Option 003 (decade opticn) or as
Option 005 {duo-decade option). The substitution of a
Thermocouple Reference Connector for the terminal assem-
bly used in low-thermal ohms or voltage scanning makes
this possible,

3-107. INTRODUCTION.

3-108, The thermocouple decade and duc-decade options
are options G603 and 005 respectively for the Model 3495A
Scanner. In these options a thermocouple reference con-
nector replaces the low thermal terminal assembly of
options 001 znd 004. Installation procedures for ail 3495A
options are in Section I, Installation.

3-109. The substitution of the thermocouple reference
connector in these options provides the 3495A Scanner
with the capability of making thermocouple temperature
measurement without the use of a separate reference
junction, The following paragraphs review thermocoupie
fundamentals and describe the operation of the connector
as an integral part of @ temperature measuring system. For
further information on the thermocouple theory and temp-
erature measurements, a kst of references is provided at the
end of this section.

3-116. Thermocougles in Temperature Measurements.

3-111. Thermocouples are temperature-to-voltage trans-
ducers which are used extensively in temperature measuring
instruments. By connecting two wires made of different
metals, & voltage is developed across the connection. This
voltage is called the Seebeck or thermal voltage and
depends on the composition of the two metals and the
temperature of the measuring junction. To measure the See-
beck voltage, a thermocouple circuit is formed as in Figure
3-14, creating a new junction called the reference junction.

~—
| X D:¢
METAL B | g
i I ° 0 |
. i
T» THERMAL EmF T
PROPORTIONAL
TO(T,-T) )

Figure 3-14. Thermocouple Circuit.
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The open circuit voltage of this circuit is dependent on the
composition of ihe two metals and the difference in temp-
erature between the two junctions. A graph of the voltage-
to-temperature characteristics of commeonly used metals is
shown in Figure 3-22. Note that these characteristics are
referenced to platinum,

3-112. The thermocouple materials are chosen such that a
temperature difference (T2 — T1) develops series aiding
thermal emf’s, which appear as the open circuit voltage. If
the elements consist of the same metals, the thermal emf’s
are equal and opposite in polarity, resulting in zero open
circuit voltage regardless of the difference in temperature.
In the case of To and T being equai, zerc open circuit
voltage results regardless of what thermocouple materials
are used, The National Burean of Standards has developed
accurate mathematical means for describing the voltage-to-
temperature relationships, expressed as polynomial expan-
sions or seis of tables, can be used to accurately transfer
thermocouple voliage measurements iInto temperature
measurements. For more detailed information on thermo-
glement and thermocouple modeling, see Reference 4.

3-113. If the temperature of one thermocouple junction is
held constant, the open circuit voltage is dependent on the
temperature of the other junction. In this way the tempera-
ture of one junction can be used as a reference to which the
temperature of the measuring junction can be compared.
The most commonly used reference junciion temperature
is 0°C. This is also the reference temperature for the NBS
tables. It would therefore seem that femperature measure-
ments based on NBS type thermocouple information need
be referenced to 0°C. This method requires strict physical
or electrical controt of the reference junction temperature.
Deviations in this reference temperature from 0°C would
create corresponding temperature measurement errors. By
electrically or mathematically correcting for reference
temperature variations from 0°C, the reference temperature
could take on any ambient value, with no resultant mea-
surement error. This is the method used in the Hewiett-
Packard Thermocouple reference connectors.

320

Model 3495A

3114, THE REFERENCE CONMNECTORS (A24 and A4B).
3-115. Funstional Deseription.

3-116. The thermocouple reference connectors provide a
means of accurately measuring the enclosure temperature,
This allows mathematical compensation for the arbitrary
but known reference temperature and eliminates the incon-
venience and expense of an actual 0°C reference tempera-
ture. A functional view of the reference connectors is
shown in Figure 3-16. A temperature monitoring thermistor
is tied to Channel § of the reference connectors, leaving the
remaining channels free for thermocouple connections. The
temperature monitoring and corrective procedure 5 as
follows:

a. Thermistor resistance is measured, R.

NOTE

Sample R! contimious ohms monitoring can.
cause thermistor self-heating! Select un ohm-
meter range which uses .7 mA or less, depend-
ing on your resolution requirements (Fxp:
<hp- 34354 in the 10 kilohm range). A .1 mA
ohmmeter current is advised if possible (Exp:
-hp- 34554 in 100 kilohm range; high resolu-
fion to retrieve resofution. )

b. Reference Temperature is computed, TR:
5041.6

= e — 314,052 Equation 1
Ln(RY+7.15

TR

¢. Thermocouple compensation voltage VR is caleulated
for each thermocouple type used at the appropriate refer-
ence temperature TR. This is a software process to compen-
sate for the thermal emf generated by the reference junc.
tion temperature. Remember, the result desired is the mea-
suring junction temperature.

d. Thermocouple voltage is measured, Vg.

e. Correction is made by adding compensation voltage
to thermocouple voltage:

VR+Vg=Vt
NOTE
VR is negative if TR > 0°C.

f. Measurement junction temperature determined from
corresponding V.

By adding the appropriate compensation volitage, the NBS
thermocouple values may be used with any arbitrary refer-
ence temperature. Since the correction is made mathemat-
ically the reference connector can be used for any thermo-
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Figure 3-16. The Reference Connectors: A Functional View.

couple type or mixture of types. A table or mathematical
model of specific thermocouple characteristics provides
data for Steps ¢ and f of the corrective procedure.

3-117. PHYSICAL DESCRIPTION.

3-118. The reference connectors are constructed to mini-
mize temperature differences between the HI and LOW
input terminals and the temperature sensing thermister. A
metal shield encloses the assemblies and forms a baffle
which limits temperature variations due to convection while
providing an entry point and strain reliel for thermo-
couple wires. The temperature difference between channels
is also minimized. Option 003 connectors employ an iso-
thermat enclosure to minimize the temperature gradient,
while option 003 connectors employ PC cladding. Guard
connections are provided for all inpuis to improve com-
mon-mode rejection in floating measurement configura-
tions. Two sets of HIGH, LOW, and GUARD common
terminals are also available on the connectors.

3-119. SCURCES OF ERROR (ACCURACY).

3.120. The accuracy of the Scanner is dependent on the

environment it is placed in. A static (steady-state} environ-
ment occurs exclusively where the ambient and thus the

scanper temperature varies no more than 1°C/he. A dynam-
ic environment occurs where temperature varies no more
than £ 5°C/hr. A 1°C to 5°C change in scanner temperature
could occur when moving the scanner from a hot automo-
hile trunk to z ventilated office. A 5°C/hour change in scan-
ner femperature could occur when the heating system is
turned on for a work day in an office building. If both
occur simultaneously, stated accuracies will ner apply. If
either condition is exceeded the specifications will not
apply until after the scanner has equalized with its environ-
ment. The thermal time constant of the -hp- Model 3495A
Scanner is approximately three {3) hours.

3-121. The possible sources of error which could influence
the accuracy of temperature measurements made with the
thermocouple reference connector can be characterized as
either reference temperature errors or thermocouple mea-
surement errors. Many of these errors are quite dependent
on a user’s particular system. Table 3-17 summarizes the

KRN
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TOTAL ERROR =
Sm

S; (Z Refl Temp Errors) + Y Meas Voltage Errors
Sm

+ ¥ Temp Errors Equation 2

Where Sy = Seebeck coefficient at reference: Type | Thermocouple
and  Sm = Seebeck coefficient at measurement: Type J Thermocouple

Table 3-7. Sources of Error {Example: Options G03 & 005).

Reference Temparature Ervars Errors Measurement Errors Erross
Thermistor Agcuracy $2° (o Scanner Offset Voltaga
{includes 01 C Thermistor {3485A)
curve fit error) Static ER T
ynamic 2y
Femperaiure Gradiernts Along Volimeter Accuracy {3455A) 11 uv
Terminals o
Static £ Y
Dy narme 3 C
Tnermocoupiz Tahie +o1°c Thermocoupie Tabla +.1%¢
Conformity Confarmity
Ohometer Accuracy {34554} t08°C Thermocoupie Calibration

possible errors in a representative system. These figures are
for an -hp- Model 3051A Data Logger System, using 1 year
specifications for the -hp- 3455A Digital Voltmeter, and
assuming Type [ thermocouples at a 600°C measaring junc-
tion temperature, Equation 2 is used to determine the total
measurement error (less calibration error) from the errors
listed in Table 3-17.

3-122. The thermistor accuracy and temperature gradient
errors are inherent to the reference connectors. The ther-
mocouple table conformity error is system dependent. This
error occurs when transiating the reference temperature to
a correction voltage via the NBS tables. The chmmeter
accuracy error is determined from 3435A 1 vear
specifications. The net temperature error due to ochmmeter
inaccuracy may be determined by dividing the maximum
error in the thérmistor resistance measurement by the worst
case thermal sensitivity of the thermistor. Assuming a 2
ohm relay contact error, the net temperature error due to
ohmmeter inaccuracy is .066°C. To be safe, .08°C is used,

3-123. A maximum dynamic scanner offset voltage of 2
microvolts is possible with the Model 3495A Scanner and
should be included in the calculation. Another slight mea-
surement error is possible when measuring thermocouple
voltage. This system dependent error may be determined
from DVM specifications. With the Model 3455A DVM,
using Type J thermocouples at a 600°C measuring junction
temperature, an 11 microvolt error is possible. When trans-
ferring these voltage readings into temperatures, an addi-
tional .1°C temperature measurement error is possible.

3-124. By using Equation 2, the overall possible measure-
ment error can be calculated. In this example, an overall
error of .83°C results. Any user calibration errors would be
added to this figure.

NOTE
This representative error applies to both

options 003 and 005, within their stared
dynantic environment conditions.

3-125. WIRING CONCERNS.

3-126. Care should be taken when connecting thermo-
couple wires to the reference connector terminals. Bare
wire lengths should be kept to a minimum to avoid shorting
input connections. The reference connector attaches to the
low thermal channel assembly. Check to be sure that the
low-thermal assembly is securely in its slot on the scanner
chassis. To limit heat transfer along wires, use 18 AWG
wires or thinner. The specifications are also a function of
this restruction.

3-127. GUARD CONCEPTS.

3-128. Proper system operation when taking measurements
with the system DVM’s can only be obtained when the
DVM’s are guarded correctly. A guarded instrument has an
additional shield (termed the guard} between the low and
ground, effectively increasing the low to ground leakage
impedance. With the guard properly comnected, it shunts
common mode currents away from the source resistances.
This current shunt then can virteally eliminate common
mode current errors in the instrument measurement. This
principle is illustrated for the 3495A in Figure 3-18. For
more information on guarding, refer to -hp- Application
Note 123, “Floating Measurements and Guarding”.

3-129. GUARDING IN TEMPERATURE MEASURE-
MENTS.

3-130. The thermocouple tferminal connectors provide
guard terminals for all sets of HI and LOW thermocouple
connections. The point at which guard connections are
made is dependent on the type of thermocouple used. In
general, there are 3 commonly used thermocouple struc-
tures, classified by the type of measuring junction as shown
in Figure 3-17.

3-131. Exposed Junction Thermocouples.

3-132. Exposed junction thermocouples are typically used
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Figure 3-17. Common Thermocouple Structures.

for the measurement of static or flowing non-corrosive gas
temperatures where short response times are desired, The
iunction extends beyond an end-sealed sheath.

3-133. With exposed junction thermocouples guard
connections should be made close to the measuring junc-
tion on individual sheaths if a relatively low impedance
path is suspected between the low thermocouple element
and source ground (see Figure 3-18A). If no such path
exists, a low-to-guard connection at the connector is ade-
aute (see Figure 3-18R).

3-134. Ungrounded Junction Thermocouples.

3-135. Ungrounded junction thermocouples are typicaily
used for the measurement of static or flowing corrosive gas
and liquid temperatures. The thermocouple wire is phy-
sically located from the sheath by a ceramic insulator.

3-136. A guard-to-low connection should be made at the
connector to guard ungrounded junction channels. Use
18 AWG or thinner wire to reduce thermal offsets.

3-137. Grounded Junstion Thermocouples.

3-138. The grounded junction thermocouple is typically
used for the measurement of static or flowing corrosive gas
and liguid temnperatures and for high pressure applications.
The junction is physically attached to the sheath to provide
faster response than the ungrounded type.

3-139. With grounded junction thermocoupies, guard con-
nections should be made on individual sheaths at the point
of measurement if possible. Otherwise, make channel guard
to low connections. Use 18 AWG or thinnes wire to reduce
thermal offsets.

NOTE

Use solid wire when connecting thermocouples
and guard connections. This reduces the effects
af thermal offsets due to inherent stranded wire
qualities.

Section H{

NOTE

Flectrical isolation from the measurement point
is advised to eliminate unwanted signals from
the thermocouple circuit. A thermal compound
may be used to attach the rhermocouples to
the point of measurement.

3-144. HIGH--SPEED BURST MEASUREMENTS.

3-141. Burst measurements at speeds up to 1000 channels
per second is achieved with the fast controller option
(Option 100) and the duo-decade channel options {Options
004 and 003).

3-142. The equipment required for this application
includes an HP--IB compatible controfler and 2 program-
mable DVM with a reading rate in excess of 1000 channels
per second.

3-143. Figure 3-19 Hlustrates how an -hp- Model 3495A
Scanner can be connected to an -hp- Model 9825A Calcu-
lator and -hp- Model 3437A Digital Voltmeter to form a
burst measurement system. A sample 9825A program is
given to cycle through one duo-decade block of channels,
taking and storing the voltage measurements into a high
speed buffer,

3-144. The sample burst measurement program in Figure
3-20 uses a high speed input/output calculator buffer to
store ASCIH data from the 3437A DVM. The high speed
buffer is needed when readings are desired at less than 4
millisecond intervals. The 7001 byte length is needed to
store the 7 ASCII bytes per reading plus the end-of-burst
line feed character.

NOTE

The calculator will generate an E5 error nies-
sage without this extra byte.

3-145. The entire burst is transferred to the buffer by the
trf (transfer) statement. The free-field formatted red (read)
statement converts the 7 byte ASCIH values to single byte
readings in a for-next foop. From this point on, the readings
may be manipulated in accordance with your needs and
application (statistical analysis, characterization, etc.).

3-146, SWITCHING GUIDELENES.

3-147. Here are 2 few guidelines to help you maximize the
performance and lifetime of your scanner channels:

a. The current that can safely be interrupted by a pair
of contacts varies inversely as the product of switching
speed and impressed voltage.


https://www.manualsplus.com/

Section 1

Model 3495 A

A, BEST CONNECTION- GUARD CONNECTED TO LOW AT SOURCE.

FLOATING SOQURCE
OR HE&MOCOU?LE

(A Ro

BEST CONNECTION.
GUARD AND LOW AT SAME VOLTAGE.

NG COMMON MODE CURRENT GOES
THROUGH Rp,.

SOURCE GROUND

B. GUARD CONNECTED TO LOW AT SCANNER.

FLOATING SCURCE
R’ THERMOCCUPLE

| CONNECTION ON
| ALL CHANNELS
| TO BE GUARDED

| oo

COMMON MODE CURRENT GOES

THROUGH Ry, CAUSING SLIGHT
ERRORS.

SOURCE GROUND

C. GUARD COMMON TO LOW COMMON.
FLOATING SOURCE

OR_ mg_}mocoupw BAA —
r Rq HIGH!
i % ! Al i@---— HC
l / E %
| ¢ E i 2
AN { Ry wowl &
; N 1@—\%“: c
L e lp | | CONNECTION FOR ALL
Egl OPFTION CHANNELS
EFFECTIVELY GUARDS DVM.
£c COMMON MODE CURRENT GOES
THROUGH Rpp AND Ry, CAUSING

%] ERRORS.
L L

|
SOURCE GROUND L'NSTF?UMENT GROUND. .. ..

GUARD AND LOW AT SAME VOLTAGE,

3-24

Figure 3- 18, Connecting the Guard.
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Figure 3-19. Burst Measurement System.

b, The amount of ac current that can be safely infer-
rupted is approximately 1% to 2 times the amount of de
current that can be safely interrupted, assuming equiva-
lent products as per Step a.

¢. For dc switching, higher capacitance causes larger
surge currents during closing, higher inductance causes
larger voltages during opening.

d. As channel reeds approach the end of their life, the
high-to-low contact resistance (shorted inputs) begins to
vary, a standard deviation of greater than (.3 to 0.5 ohms is
indicative of approaching end of life.

3-148. Further information on switching concepts can be
found in reference 5.

B "ETHRT" Fiowth To4s"RIF 127 "Kead the
1s diwm ACIABH] MiIBBESD.BEIETL 1808 values
28 "Set up hish- “e "Transfer into wariable
speed buffers srntire burst HLI3":
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Feadings": 98 tfr Y24, "BUFF 14: far I=1 1o
3t buf “BUFFER" ER" JsLals;
TRl = 1@: "Hait for 157 red "BUFFEFR.
4: "Set up 244958 RUFFER ztatus 1"«RLI]

First & Last to indicaote 162 pext |
channels & Fxio thot the data I wrt 74737
rral Inocrement transter is ig: "ALIl can
copabilite": complete” fiow Be monipulao
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Figure 3-20. Samgple Burst Measurement Program.
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Tabie 4-1. Recommended Test Equipment.

-hp- Model No, Test Code Reguired Capabiities {nstrument
38I5A s HP 1B controlier capability ™ Calculator

High speed /0 2= switching time of option
98G34A S HP--tB Card + Cable
3437A s "Reading rate > 25/sec DC Digital Voltmeter

JReading rate 2 100/sec
Reading rate 2 1000/sec

6217A s 20 V dc adjustabie DC Supply
4329A | 101 ohm range (options 001 & 003) High Resistance Meter
107 ohm range {others}

42718 C 2 pF resolution at 1 MMz 1% accuracy R,L,C, Meter

160324 c Test Lead Accessory for
R,L.C, Meter

34B6A F 1 mV oac resolution st 1 MHz Digitat Multimeter

652 A £ 3V rms output frequency to 1 MHz Test Oscillator

10631 8 HP—IB Cable

11170GA F BNC-10-BNC Cabie

11048C F 50 ohm termination

12812277 F BNC-to-Dual Banana Plug
Adapter

078706280 8 1K £ 1%, 1/8 watt {10-20} Resistors

(10-20}

3101-1235 S DPDT (2} Switchies}

TEST CODES

$ — Switching Time

F ~ Fharmal Offset Voltage
| — Channel solation

C - Capacitance

F — Freguency Response

*Referenced to tEEE Standard 488-1875

;Option 002 with Ontien 100/Accessory 44413A

3Options 001 or 003 with Option 100/Accessory 44413A
Options 004 or 005 with Gption 100/Accessory 444134
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUETION.

4-2. This section contains performance test procedures that
can be used to verify that the 3495A meets specifications.
All tests require access to the option terminal connectors
through the rear door . System orientated operational verif-
jcation tests are included in Section VII, Troubleshooting
Aids.

NOTE

Performance tests for the -hp- Model 34954
Scanmner can ke performed in any ovder. The
sequence described for each performance test
pist be followed to obtain valid test results.

4-3. EQUIPMENT REQUIRED.

44, Testing all 3495A option channels throughout the
entire set of specifications can be time consuming. For this
reason the performance test procedures given in this section
are shown for representalive {(worst-case where possible)
channels using minimum equipment configurations. The
section ends with some suggestions on sutomating the
3495A performance test process and suggested equipment
for such a process.

4.5, Table 4-1 lists the recommended equipment for testing
the 3495A Scanner performance against specifications. If
the recommended equipment is not available, use substitute
equipment that has required capabilities.

4-5. PERFORMANCE TEST CARD.

4.7. A Performance Test Card is provided at the end of this
section for your convenience in recording the performance
of the 3495A during performance tests. This card can be
removed from the manual and used as a permanent record
of the incoming inspection or of a routine performance
test. The Performance Test Card may be reproduced with-
out written permission from Hewlett-Packard,

4-§. CALIBRATION CYCLE,

49, The 3495A does not require periodic verification of
performance. The performance should be tested as part of
the incoming inspection.

4.15. PERFORMANCE TEST FAILURE.

4-11. If the 3495A fails any of the performance tests, refer
te Section VII for troubleshooting information. Shorted,

open, or resistive relays will cause failures in the 9825A
based performance tests.

NGTE

A shorted or oul-of-sequence relay may cause
test fuilures om q series of channels. If a test
does indicate a series of faults, check the last
good channel as well as the faulty ones,

4-12. SWITCHING TIME TEST.
413, Spacifications.

4-13(a). The following specifications are verified in this

test:
% 0pt001&003  Opt 002 Opt 004&005

< 10 msec < 40 msec = 1 msec

£.14, Description.

4-15. This test verifies that the 3495A Scanper can switch
channels within the specified time. Some theory behind this
test may help. In general, the test incrementally siepschan-
nels through a 20-to-1 or a 10-te-1 voltage divider at the
maximum switching rate of the option storing the measure-
ments on each channel. The test requires an option 100
controt hoard to provide the specified incrementation
speed. A fast sampling voltmeter (-hp- 3437A) is required
te take the measurements and provide increment pulses
(delay out). The controller requires some form of fast data
storage equivalent to the switching rate being tested. An
-hp- 9825A Catculator using & type 3 high speed 1/0 buffer
is the recommended controiler for this test.

4.16. Test Procedure,
EQUIPMENT REQUIRED:

3495A Option 100/Accessory 44413A

Calculator (-hp- 9825A w/General & Extended
I/O ROM’s)

Digital Voltmeter (-hp- 3437A)

HP—1B Card (-hp- 98034A)

10 or 20 1/8 watt, 1 K £1% resistors {-hp- 0757-0280)

DPDT switch (1) (-hp- 3101-1235)

a. Connect the test setup as shown in Figure 4-2.

c. Cycle through the channels to be tested at the spec-
ified switching speed and store the measurements.

4-1
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The dec supply should be adjusted as follows!

Options 001, 002, & 003: 10V
Options $04 & 005: 20V

d. Review the stored measurements and determine if
they are within error limitations for the divider. Faulty
relays will generally give near ground or out-of-sequence
measuremenis.

4.17. The 9825A sample program shiown in Figure 4-3 can
be used to test switching time performance of all 3495A
options. It is necessary to initialize a few user dependent
variables first:

0—Option to be tested (1 through 5}

A-—Option close address (20, 40, etc.)

Line 18 has been left blank to include an optional prt
V] statement for viewing channel measurements.

Section IV

4-18. THERMAL OFFSET VOLTAGE TEST.
4-19. Spesifications.

4-19(a). The following specifications are verified in this
test:

Opt 001&003  Opt 002  Opt 004&003
<2 uvV <30 uV <1uv

4-20. Desgription.

4-21. This test verifies that the thermal offsei voltage
between terminals is within the specified range. The chan-
nels are terminated in a short for this test, Tow thermal
channel measurements are made at the common terminals,
Actuator channel measurements are made on the individual
channel to be tested.

RELAY
SELECT N
SWITCH [
’@ HoTp DC POWER SUPPLY
B ¥ hp- B217A
1 I DV Loy
npe B43TA 2] o
e ooan 8 .
PR = O——  REFER TO FIGURE 4-1 . =
P noo TRIAX FOR WIRING DIAGRAMS o _
&% -0 BHooo INPUT @@
+5 P
DELAY
ouT GND )

y

SCANNER
hp- 3495A

! W/OPTION 100
= | B
EXT
NG,
N

HF—I8 CARD H
-hp- 9B034A

f@ﬁl s ] \ REFER TO FIGURE 4-3 FOR

I SAMPLE 9825A PROGRAM

I

| ——

L [\

—x i .
CALCULATOR

hp- QB25A

Figure 4-2. Switching Time Test Setup.
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Muumber " 0514 Y 1+0
U=l or =321 .81+ 11: wrt "zoanp it 233 next ]
KB REIN sH+L-1:"C" "5 A Zds ato "OE"
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35 1if O=4 ar 135 14y "zum™s prnd (YD1l sBl #9948
O=53 ,881+05 208+ "BUFFER™ it "FARULT" A
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St dew "secans EFJ”' Hiato +8 28 if PpradiViI+
FESs "sumTe T4 L5% wthk "aum’s 1is~-li=sprnd (VLI
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1d4ls3sren ¥ 1&: far I=1 1o L T s A+I5140
Frofmt 1L 1¥s red "BUFFER. 291 next ]
o s TF a3 E 3"sWI1] 38: if pradiviis
"Il 1&: Ja=l14#85prt
g ofmt 2 "EITLIFL 1% pes I TFRULT s A+9
WY #2850 KSR leS%tQ Sls "OKE"Yie D#H1Ls
f7.5: 78" “CHEZY Frt "Option” s
95 fmt 3 2l for I=1 to L N oK™ s
R
325 end
¥I7E2

Figure 4-3. Sample 98254 Switching Time Test.

4-22. Test Procedure,

EQUIPMENT REQUIRED.

3495A Option 100/Accessory 44413A
BC Null Voltmeter (-hp- 419A)

a. Connect the test setup as shown in Figure 4-4. The
connector wiring in Figure 4-1 can be used for this test also.

b. Place a shorting strap directly across the D¢ NULL
VOLTMETER inputs.

¢. Zero the DC NULL VOLTMETER on the 3 micro-
volt range.

d. Increment the SCANNER to the chanpel to be
tested.

e. Remove the shorting strap from the DC NULL
VOLTMETER.

f. Record the measurement on the performance test
card at the end of this section.

g. Repeat Steps b through f for all channels to be
tested. The actuator channel measurements require rewiring
the connector for each channel measured, unless common
connections are wired as in Fipure 4-1,

4.4

4.23. CHANNEL ISDLATION TEST.
4-24. Specifications.

4-24(a). The following specifications are verified in this

t:
“0pt 0018003 Opt 0048005
> 1610 0 >107 Q

NOTE

These are strictly resistive quantities.

&-75. Description.

4-26. This test verifies that the isolation resistance on
option channels is within the specified range. The test
requires a high resistance meter since > 10'° or > 107 ohm
measurements are expected. There are three isolation resis-
tances which can be tested, They are:

High-to-Low
High-to-Guard
Low-to-Guard

as determined by the Select Switches ST and S2 in Figure
4-6.
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5C NULL VOLTMETER
hp- 419A
f__—{ |
(D
o oI
REFER TO FIGURE 441 =y
FOR WIRING DIAGRAMS
CHANNEL SCANNER
INCREMENT hp- 2495A
SWITCH i
O = I
EXT
Cﬂ l NG, IN.
Figure 4-4, Thermal Offset Voltage Setup.
4-27. Test Procedure. b. Wire the Option Connector as shown in Figure 4-5.
EQUIPMENT REQUIRED: ¢. Instail the connector into the scanner.

3495 A Option 100/Accessory 44413A
Digital Multimeter (-hp- 3455A)

High Resistance Meter (-hp- 4329A)
DPDT Switch (2) {(-hp- 3101-1235)

d. Increment the scanner to the channel you wish to
test.

o e. Set the high resistance meter controls as follows:
3. Connect the test setup as shown in Figure 4-6. Use

the Proper vatue for RS as shown in Table 4.2, FUNCTION . . ... .. ... .. .. RESISTANCE
TEI 44 we1sal_ @J« @
= @ ®_§ TP T T T e T i e T
| BE0800000TBSG0860000,
( 1" S LSy T T T T LT L
LW C & & __a‘“ N SicislstslsIsIsIaTe SIeIe ISV IeTaISTS] )
f("UARDC“-“'@ & T EL T Y T I LI LET]
i " - aOODOOOOOOODDOOOQOOOO "
m SlS GiEiIiDIOI} IEIE
NSRS \
i i - e el jm
NV IS IS i m‘ ]
5 6’ .® L —m— 3
S F
& N
o} =
o &
o _Q, @® TQ BELECT swsTCHss
s1&482
TO SELECT SWITCHES
ST &2 A4 & ALB
Ald OPTIONS 004 & C05
OPTION 001

Figure 4-5, Channel lsolation Test Wiring Diagrams.

4.5
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REFER TO FIGURE 45
FOR WIRING DIAGHAMS

HIGH RESISTANCE METER

oy SCANNER
#UTERNAL b
INGHEMENY P 33954
SWITCH .
= BEUY
[
paves o 34LEA
st
o !
200 00 4 ,JJJJJ"JAOOO
[ R RN = Qgﬁ]ﬁ
[P RN S S L W [ T 1
51
H e s o
LOW THES AL e Lo
FONNECTIONS
3¢ g5
vy
52
L
y
G

‘b 43204
I
o 0
ggoo o n
-
L J
Figure 4-6. Channel isolation Test Setup.
MOBDE. ... ... ......... DISCHARGE j. Repeat Steps d through i for each isolation you wish
TESTVOLTAGE . ... ... .. ... 25 VOLTS to test.
RANGE. . .. ... ....... X10'° Option 002

X107 Others

f. Select the isolation vou wish to test with switches S1
and S2.

g. After the high resistance meter has stabilized, set the
mode switch to charge.

h, Allow several seconds for the meter circuitry to
charge. Then set the mode switch to measure.

i. Record the isolation resistance on the performance
test card at the rear of this section.

4-6

k. Repeat Steps d through j for each channel you wish
to test.

4.28, CAPADITANCE TEST.
4-28. Specitications.

4-29(a). The following specifications are verified in this
test:

Opt 001  Opt002 Opt 004
High-to-Low Channel &
Capacitance
Open: \§ 15pF  <15pF <350pF
Closed: I5pF <23pF <400pF
Interchannet Capaci- <12pF <12pF < 10pF
tance
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4-30. Description.

4.31. This test verifies that the high-to-low or “A”-to-"B”
capacitances and interchannel capacitances are below the
specified values. Channels can be closed by an external
increment input closure to ground. A momentary contact
switch can serve to make these closures. Low thermal mea-
surements are made from the connector COMMON termi-
nals. Actuator channel measuremenis are made on individu-
al channels, Interchannel capacitances are made from chan.
nel input terminals.

NOTE

The suggested FLC meter requires ¢ one hour
warmup time.

Section IV

FQUIPMENT REQUIRED:
3495A Option 100/Accessory 44413A
R L C Meter (-hp- 4271B)
w/16032A Test Lead Accessory

a. Connect the test setup as shown in Figure 4-8. Allow
the R L C meter 1 hour warmup time before proceeding.

b. Before connecting the fest leads (twisted pair and
guard} to the scanner connector, set the R L C METER as
fellows and then zero the meter.

FUNCTION .. .. .. ... ... ... . ... C-G
RANGE. . ... ... ... o ... AUTO
SIGLEVEL . ... .. ... ... ... BIGH
TRIGGER . .. ... .. ... . ... .. INT
RATE. .. ..... FULLY CLOCKWISE (Max)

Zeroing the meter eliminates the effects of the inherent

4-32. Test Procedure. test lead capacitance.
Tl HiGH TERM?NAEE TERM?MALS
TSR LOwW LA—
& | o 5234 TeaiE ( 15250 T4E0
HIGK @ = @ e o a——— HIGH COM. CHANNES, @ MC"{) :f;; w{hm @_.,O i S
oW 2 - ) [V} e LOW OO, s 7 & 73 o 1\,
= A
HISH | o= @ Ve X o BUARD 0K i ) 7] & ]
LOW t e @ f(‘ - GUARD 3 7 17 "@:‘ o O
HIGH 2~ 0] (2: /ﬂu\,l 3 17 @ e -E/;
Low @ e @ %) AN / - GUARD & 5 o 7 o [ \
WiGH 3 o @ Q — & GUARD | 5 ) 7 7 “"Q";;" )
oW 3 e @ @ © -« GUARD 2 . 2 @ 7 o S
HIGH 4 (9% @ o - GulRl 3 ; @ & > o
LOW 4 B @ @ - GUARD 4 N @ @ M@'_ & o
@, @ O ? & @ @ % 4.?0/,_, - GUARD
| @ =2 & | | B | S GUARD
LY ! s
Ald Mo TWISTED PAIR { e
OPTION
001 AD3
OPTION
062
{SHOWN FOR
CHANNEL &
CAPACITANCE
MEASUREMENT)
TTTTE T T Ty T T e
& GO OO IO OO GO OO 3
EAERRAEEREREAREREEEN!
) slealeleinidlelele) SleleleLele e letele )
=3 {£]
I O 0 2 A I
W [ERQOO OO OO0 OO0,
T I ERNN|
Sleld; o0
E\— s GUARD
- i - f:s 0P “ LOW
i QyTEW.Tg:. AR e

7 el @
aé .
A4B
OPTION
004

Figure 4-7. Capacitance Tast Wiring Diagrams,

4.7
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c. Connect the twisted pair to high common and low
common on the connector or to “A” and “B” of the
Option 002 channel vou wish to test. Connect the test lead
terminal shield to guard common on the connector,

d. Install the connector into the SCANNER.
¢. Increment the scanner to the channel you wish to

test, The worsi-case channels are listed below and on the
Performance Test Card.

Option 001 ... ... . ... ... .. ... 4,9
Option 002 . ..., ... ... .. ... 0,9.1,8
Option 004 . ... ......... 3,7,11, 15,19

Since the channel capacitances are physically determined,
measurements on these channels should be conclusive.

f. Record the measured capacitance on the performance
test card at the rear of this section,

g. Repeat Sieps e and f for all channels to be tested.
Interchannel capacitances are made between channel input
terminals with one (fow thermal options) or both {actuator
option) channel(s) closed.

4.33. FREQUENCY RESPONSE TEST.
4-34, Specifications.

4-34{s). The following specifications are verified in this
test:

Frequency Response (10 kHz reference, 50 ohm load)

Option 001 Up to 100 kHz: + 0.3 dB
Upto 1 MHz: 0.5 4B

Model 34954

Option 004: Up to 1 MHz: £ 0.20 dB
4-35. Description.

4.36. This test verifies that the scanner’s frequency
response is within the specified range. Channels can be
closed by an external increment input closure o ground. A
momentary contact switch can serve to make these
closures. Low thermal measurements are made from the
connector COMMON terminals. Actuator channel measure-
ments are made on individual channels. Worst-case channels
for this test are:

Option 001 .. ... ... ... ... 9.4
Option 002 .. ... ... ... .. ... ..., 0,6
Option 004 . ... ... ... ... 3,7,11,15,19

Measurements on these channels should be conclusive.
4.37. Test Procedure.

EQUIPMENT REQUIRED:

34954 Option 100/Accessory 44413A
Test Oscitlator (-hp- 6324)

Digital Multimeter {-hn- 34554)

50 ohm Termination {-hp- 11048(C)
BNC-BNC Cable (2) (-hp- 11170A)
BNC-Banana Adapter (-hp- 1251-2277)

a. Connect the test setup as shown in Figure 4-10. Do
aot wire the connector at this time.

b. Set the Test Oscillator controls as follows:

RANGE. . .. ... ... ... X1K } 10 kHz
Option 062: Up to 100 kHz: £ 0.3 dB VERNIER .. ... ... ... ...... 10 7 Frequency
Upto 1 MHz: £0.5dB OUTPUT ATTENUATOR. . .. .30 volts
R4, CMETER
hp- 42758
r_f‘ 1 =
o Ta T Fe
[+ (? (? @ 9 Qoo [}
E
o J !
LOw Of B ﬁ = )

s
HIGH 051 AY

SCANNER
«hgye 32854

= ]

EXTERMAL
INCREMENT
SWETCH

i US—

!

SHIELD

Figure 4-8. Cagpacitance Test Setup.

4-8
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LTI T Ty’
L DO0500000 0000080080,
2 0
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IR [T LTI
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Eﬂw JE
A4B
OPTION 004
{CHANNEL 3
MEASUREMENT
SHOWN!}

Figure 4-9. Frequency Response Test Wiring Diagrams.

the channei to be tested. Refer to Figure 49 for repre-
sentative wiring.

¢. Set the DMM controls as follows:

RANGE. ... ... i AUTO
(for auto-ranging DMM’s) g. Install the connector into the SCANNER.
FUNCTION . ... ... i ee o ACY
TRIGGER .. .............. INTERNAL h. Increment the scanner to the channel to be tested.
AUTOCAL ... .. ... o oo, ON Worst-case channel measurements should be adequate,
GUARD ... ... ... .. ... DEPRESSED
(Guard to Low Connection) i. Record the 10 kHz reference value, VREF, on the

performance fest card at the end of this section. This
measurement is required for cach channel to be tested,
therefore, you may wish to take this measurement on all of

d. Connect the Test Oscillator 50 ohm output fo the
them now,

DMM via a 50 ohm feedthrough termination (‘hp- 11048C).

i. Reset the Tesr Oscillaror controls as follows:
e, Adjust the test osciflator output to a DMM reading of

3.0000 volts. RANGE. .. ...... ... ... ... X 10 } 100 Hz
VERNIER . ... ... ...t 10 FFrequency
f. Wire the option connector to the input terminals of QUTPUT ATTENUATOR. . . ..3.0volts

45
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TEST OSCILLATOR N Da
Hp BEEA 13- Z4BAA
a | sncTo
L0000 g [ S R R ) AN .
l/“"“-.. I T L ° O ) YANANL
@@I—J@ JJJJw;"igJJjHEM:jJ Og]_
& el D = O A
H FEFER TO FICURES 4.9 AND
i 411 FOR WEERING D AGRAMS
B0 TEAMENATI G
g 180480
\a;E;M:D g ’—-% . P e Lf_‘EmE
i
L Um e assrs:
SCANNER
o e 34954
ek :
i — L1
?
[
v
Figure 4-10. Freguency Respense Test Setup.
Table 4-2, V/VREF Test Limits. 0. Verify that the ration V/VREF is within the limits
- shown in Table 4-2,
Erequency VIVaEeR Limits Lower — Upper
{Hz} Cption Q01 Option 002 Opstion 004
NOTE
100 8660 — 1.0351 8660 — 1.0351 8772 —-1.0233
10K Reference Reference Reference i . .
50 K 9B60 — 18351 8660 — 1.0351 o777 —~1.0233 It is neCcessary 1o ad]usf the Test Oscillator back
100 K 9660 — 1.83581 8660 — 1.03561 8772 — 10233 to 3.0000 volts after each change of frequency,
500 K 9440 — 10593 9440 - 1.0893 8772 —1.0233 This occurs twice per channel measurement.
1M 89440 — 1.0583 9440 ~- 1.0583 L9772 — 1.0233

NOTE: Bold vilues can be used as an gbbrevigted test,

k. Connect the test oscillator 50 ohm output to the
DMM via a SO ohm feedthrough termination (disconnect
from Scanner).

. Adjust the test oscillator output for a DMM reading

of 3.0000

volis.

m. . Reconnect the test oscillator to the scanner as
shown in Figure 4-10.

n. Record the DMM reading, V, on the Performance
Test Card at the end of this section.

4-10

p. Repeat Steps b through o for each channel to be
tested, adjusting the test osciliator frequency in Step ] to
the values listed in Table 4-2,

4-38. AUTOMATING THE TEST PROCESS.

4.39. Because of the repetitive nature of testing scanner
channel performance, the test process is easily automated.
An HP—IB test system can be developed around equipment
such as that listed in Table 4-3. Such a system reduces the
guantity of wiring and measurement recording which was
necessary in the manual procedures, aithough requiring
somewhat more elaborate equipment.

Table 4-3, Suggested Test System Equipment.

instrument

Specifications

Suggested -hp- Model

Calculator

HP-| B Controller Capabifity
High-Speed 1/0 2 1 msec/measurement

9826A

DVM

Reading Rate:

Options 0018& 003: <10 msec
Option 002: <40 msec
Options 004 & 005: <1 msec

Detay Qutput

MP—I1B Compatible

3437A

Automatic Synthesizer

To 1 MHz

HP--IB Compatibie

3330B

Network Analyzer

To 1 MHz

HP—{B Compatible
Dual Channei: Reference&Test

3570A
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PERFORMANCE TEST CARD

Hewlett-Packard Model 3498A Test Performed By
Instrument Seriai No, [late
Test Results
Option: Option: Option: Option:
Test Specification Address: Address: Address Address:
Switching Time Option 00%: <10 ms Pass Pass Pass Pags
Option 002: <40 ms Fal Fail Fail Fait
Option 003 =10 ms Fauity Faulty Faulty Faulty
Channels Channels Channels Channels

<«
Option 004: =<1 ms
<

Option 005: &1 ms
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PERFORMANCE YEST CARD (Cont'd)

Test

Specification

Measurement

Measurement

Measurement

Mesasuremeant

Thermat Offget
Voltage

Option 001: < 2 uV
Option 002 < 30 pV
Option 003: < 2 pV
Option 004: < 1 uV

Qption 006: < 1 uV
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PERFOAMANCE TEST CARY (Lent'd)

Test

Measurement

Measurement

Measurement

Measurement

Channel isolation

Option 001:
Option 003:
Qption 004:
Option 005:

>10'%0
>10" 0

=107 @

Specification

»10'% 0
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ViTIF UNIIMAIMNBL [C31 LML (LUBL i)

Test Results

Test Specification Ogption Option Cption Option
Capacitance High-to-Low H-to-L H-to-L H-to-L, H-to-L
or or or or or
“A-to-"B' Capacitance A-to-B A0-8 A-to-B A-to-B
Opt 001 Opt 002 Opt 004
Open: < 16pF < 15 pF < 350pF
Closed: < 1h pF <25 pF < 400 pF
Interchannel Capacitance
Inter- Inter- Inter- Inter-
Opt 001 Opt 002 Opt 004 Channel Channel Channet Channel
<12pF <12pF <10gF H-to-H H-to-H H-to-H H-to-H
or or or or
—————————————————————— A-to-A A-to-A Ato-A A-to-A
Worst Case Channels
"High" 1o “Low" [
Option 001: 9% 4*
Option 004: 3*,7%11%,15%,19*
FAT 1o MR
Cotion 002: 0=, 8~
“interchannegl™
Qaorion 001:
4*.10-3
9*.t0-8

Option 002:
0%to-1*
9*t0-8*

QOption 004 L-to-L l-ta-L L-to-L L-to-L
3*t0-2 or or or or
7*10-6 B-to-B B-to-8 B-to-B B-to-B
11*10-10
15%t0-14
18*-t0-18

* Closed For Measuremeans

BEDENDRMAR ML TEOT DAY Foa.ar2l
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PERFORMANCE TEST CARD {Cont'd}

Frequency Besponse
{10 kHz Reference,
50 £ Load}

OPTION 001
Up £0 100 kHz: £ 3dB
Upto 1 MHz: + 5dB

OPTICN 002
Up to 100 kHz: & .23dB
Upte 1 MHz: £ 5dB

OPTION 004
Upto 1 MHz: & 248

Woaorst Case Channels
Option 001: 9, 4

Option 002: G, 9

Option 004: 3,7,11,15,19

Test Limits (VI'VREF Ratio}

OPTION 001
Freq (Hz) Lower—Upper
100 9680 - 1.03561
oK Reference
50 K 9660 — 1.0351
100 K 8660 - 1.0351
500 K 8440 — 1.0593
M 8440 — 1.0583
QOPTION 002
Freg (Hz) l.ower - Upper
100 9660 — 1.03561
10 K Reference
50 K B660 — 1.0351
100 K 8660 — 1.0361
500 K 9440 — 1.0593
4 M 9440 — 1.0593
OPTION 004
Freq {Hz} Lower — Upper
100 8772 —1.0233
10K Reference
50K 8772 - 1,0233
100 K 8772 -1.0233
500 K 8172 —~1.0233
M 9772 - 1.0233

Channel

Ratio | Channet

Ratio {Channel

Ratio jChannel

Ratio
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Section V

SECTION V
ADJUSTMENTS

5-1. PGOWER SUPPLY ADJUSTMENT.

52, Only one adjustment is required on the 3495A, the
+ 5 V Power Supply Adjustrment. Use the following proce-
dure:

a. Remove the 3495A top cover by turning the screw at
the rear and pulting rearward on the cover.

b. Comnnect a voltmeter across the + 5 and GND pins on
the A2 assembly, See Figure 7-A-2 in Service Group A for
the location of A2 and the two pins.

c. Adjust A2R] to give a2 reading on the voltmeter of
+5 V * 3%, This adjustment screw is shown in Figure 5-1.

d. Remove the veltmeter and replace the 3495A top
cover.

S
- i
At COMPONENTS AN
n
% .
Rna
r/ ‘\rg (; ™~ 7§-w~)
\CS/ AN
' CR5
M ]
CRI CRz2 f 1
;f\\( »Yg, c2 &r;— %
At et ; %_U_ {

o JIA } JIB
@ *AEOU . F e
@ A'OOW[GJ% Lo

| ) i
A L PIA

] \ e

| A5

ar
AG
I

Figure 5-1. Five {5} Volt Adjustment.

5-1/5-2
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Mode] 3495A

8-1. INTRODUCTION.

SECTION VI
REPLACEABLE ASSEMBLIES

6-2. This section contains information for ordering replace-
ment assemblies. Table 6-3 lists the assemblies in alpha-
meric order of their reference designators.

B-3. Renlaceahle Parts.

6-4. Tables containing the following information on
replaceable parts for each assembly are listed in the Service

Group where the assemnbly is found.
a. -hp- Part Number.

b. Total quantity used in the instrument (Qty column}.
The total quantity of a part is given the first time the part

number appears.

¢. Description of the part. {See Teble 6-1 for abbrevia-

tions.)

d. Typical manufacturer of the part is a five-digit code.

(See Table 6-2 for list of manufacturers.}

g. Manufacturers part number.

6-5. ORGERING INFORMATION.

Section VI

6-6. To obtain replacement assemnblies or parts, address
your order or inquiry to the nearest Hewlett-Packard Sales
and Service Office, Identify assemblies and parts by their
-hp- Part Numbers. Include the instrument mode! and serial

number,

B-7. Non-Listed Paris.

6-8. To obtain a part that is not listed in the service groups,

include:

a. Instrument model number.
b. Instrument serial number.

¢. Description of the part.

d. Function and location of the part.
Table 6-1. Standard Abbreviations.

ABBREVIATIONS
Hz ..., hertz {cyclels) persecand) NPO .. ... ... negative positive zero o . . slide
{zero temperature coefficient) .. smgle poEe duuhle throw
inside diameter nancsecandls) = 10 seconds  SPST ... ... ... ... singte-pote single-throw
impregnated nsr.............. not separately replaceable
dncandescent Tl e tantaitm
............................ capacitor NS ........................i;nsulstionfed)  §2 ... ...l ... ..o......0hmis ... temperature coefficient
. eeramic obd Jarder by description Ti0z ... . .. o oo titankem dioxids
ocoefficent x84 L kitohmis) = 10t ohms  OD ,outside diameter 106 ... ... e toggie
...... common  kHz ... ... ... kitohertz = 1073 hertz 1olerance
. . . . compaosition S peak N . . . trimmer
........................ connection L. L .....iiiiii et e, .. inductor  pA . . . . .piccampere(s) e eeseeaaecue-.-....ransistor
fin fnesrtaper  PE ... ... printed circuit
HOP o e s depositedt 308 ... . logarithmic taper  pF .. ... ... ...... picofarad(s) 10712 farads V. ... ... voltfs)
oPoT .. ... double-pale doubke-throw PV . e peak inverse voitage  vacw ..... alternating current working voltage
oPST ... ..., doublepole single-throw  mA ... ... ... miltiamperels} = 10-2 amperes  pfo .. . . cpartof  war Lo variable
MHz . fmegaherts = 1076 herzz pos .. PR pssmon{s) VOCW . el divert current werking voiage
,,,,,,,,,,,,,,,,,,,,,,,, slectrolytic  M{2.... . .megohmis! - 160 ahms  poly .. polystyrane
,,,,,,,,,,,, ... .. encapsulated metflm oL ... Jametat film pot . . potentiometer . wattls)
2 manufacturer pp . . . ... .peak-to-peak . .with
__________ PN 2-C7-Y: |1 S 1 S . .miliisecond  ppm . e oa .o parts per milion warkmg inverse voltagq.
tiekd effect transistor MM ... . L e i e e e mounting e .. ... ... precision (temperature coeffient, e C.o without
______________________________ fixed MV oL . milliveitis) = 10™ volts long term stability andfor wolerance] e e WiFRWOUR
MF oo e . migrofarad (s}
GaAS .. gallium arsenide M5 ... ..ol macrcsecond{s) L resistor
GHz ... glgahertr w1 O pery WV Ll microvoltist = 108 volts RB ... ... ..o i thodium
gd ... Ccguardtedt  MRY e Mylar® e root-mean-square - - optimum value selected at factory,
Ge . german[um .............................. rotary a"efaﬂe vakue shown {part may be omitted!
grd o grogndled) nA ..., nancamperels) = 169 amperes T no standard type number assigned
NG e normally closed S ..., ... .. e - salenium selectad or special type
S T henrylies) Ne. .. .. ..neon et section{s}
O mercury  NO .. _...._..............normaily open Si e sificon (& Dupont de Nemours
DECIMAL MULTIPLIERS
Prafix Symbols Muttiplier Profix Symibals Muitiptier
tara T 1612 centi < 102
diga G w9 milit m 103
mega M or Meg 106 rmicro “ Ho
kilo Kork 10° nans n 1%
hecto i 102 pice 19 15712
deka da 10 fernto f 1618
3 - -18
decl d 10 atto a 10 STD-B-2734
DESIGNATORS
A assembly  FlL ... oo EREE QL transistor TS ..., coo.ooaae, oo, terminal steip
B.. mator HR ... o heater  QCR oo wansistordiode UL rerociredit
BT ... .., PN battery  1C . intagrated circuit R .. oo LreSISIOr
G e COpAcItOr  F L. jack RT . thermistor
[0 - S Lodiode KoLl CABIBY B L e e swvitch
.1 defay ine L ........ dnductor T ... . . transformer larpholder
2 lamtp ML meter TH........ e terminal board fusehaolder
[, <. miscelectrontcpart MP ... R omechenicalpart TC ... .. L. oL thermoaouple ... crystal
F oo i e e s fuse PoL... ...l e plug TP e 1est point .. nebwork
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Table 6-2. Code List of Manufacturers,

Mfr. No. Manufacturer Name Address

00000 U.S.A. Common Any Supplier of U.S.A.
007739 Amp Inc Harrisburg, PA 17105
01121 Allen Bradiey Co. Milwaukes, W B3212
01295 Texas Instr. Inc. Semicand. Cmpnt. Div, Dallas, TX 75231

04713 Motorola Sermniconductor Products Phoenix, AZ 85008

06540 Amatom Elec, Hardware Div. of Mite New Rocheiie, NY 10802
07263 Fairchild Semiconductor Div. Mountain View, CA 84040
16299 Corning Gl. Wk. Elec, Cmpnt. Div. Raieigh, NC 27604

22828 Berg Electronic Inc. Cumberland, PA 17070
24546 Corning Glassworks Bradford, PA 16701

27414 Mational Semiconductor Corp. Santa Clara, CA 950561
27264 Moiex Products Co. Downers Grove, 1L 80515
28480 Hewlett-Packard Co. Corporate HQ Palo Aito, CA $4304
32997 Bourns Inc. Trimpot Prod. Div. Riverside, CA 92507
BG289 Sprague Electric Co. Morth Adams, MA 01247
58730 Thomas & Betts Co, THE Efizabeth, NJ Q7207
71785 TRW Elek Components Cinch Div, Etk Grove Viltage, 1L 60007
75042 TRW inc, Philadelphia Div, Philadelphia, PA 19108
80201 Mallory Capacitor Co. Indianapoiis, IN 46206

Table 6-3, Replaceable Assembiies.

Assambly -hp- Part No. Dascription Service Group
Al 03495-66501 Mother Bd. Assy: Standard

A2 03495-66524 PC Agsy: Standard

A3 03495-66503 Connector Assy: Standard

Ad 03485-66504 Interface and Control: Standard A
A7 03495-66507 Extender Assy: Standard

AICO None Chassis: Standard

AL 03495-66505 Low Thermal Display: Options 8018003

AiD 03495-66510 Low Thermal Logic Assy: Options 0018003

A13* Nene i_ow Thermal Channel Assy: Options 0018003

Al4 03495-64101 Low Thermal Terminal Assy: Option 001

AZ4 (3495.64103 Reference Connector Assy: Option 003

AB 03485-66506 Actuator Display Assy: Option 002

A20 0349566520 Actuator Logic Assy: Option 002

A21 03495-66521 Actuator Terminal Assy: Option 002 C
A22* None Actuator Channel Assy: Option 002

AD 03495-66505 t.ow Thermat Display: Options 004&005

A4Q 03495-66540 Duon-Decade Logic Assy: Options 084&0056

AZS 03495-66525 Duo-Decade Channe! Assy: Options 0048005

A4 03495-66541 Duo-Decade Coil Assy:Options 004&008 D
A42 03485-66542 Duo-Decade Reed Assy: Options 00480056

A4S 03425-64114 Duo-Decade Terminal Assy: Option 004

A48 0348564115 Duo-Decade Reference Connector Assy: Option 005

A8 03495-66508 Fast Controlier Assy: Option 100 (Repiaces A4} E

*These assembiies are not available individually.

Model 3495 A
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WARNING

These servicing instructions are for use by trained service
personnel only. To avoid elecirical shock, do not perform
any servicing other than that contained in the operating
instructions unfess you are qualified to do so.
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Section VII

SECTION VI
SERVICE

7-1. THE SERVICE GROUP CONCEPT.

7-2. Thig section of the manual is organized to streamliine
service procedures on the 3495A Scanner. The material is
divided into service “Groups™. Each Service Group contains
the following information:

4. Cover Page - Describes which options and assemblies
are covered in the Service Group. This page is iltustrated
with a block diagram showing the assembly functions.

b. Introduction — Describes and outlines the Service
Group.

¢. Theory — Describes the Theory of Operation of all
assemblies in the Service Group.

d. Troubleshooting — Includes checks and conceptuat
troubleshooting when flowcharts are not practicat.

e. Service Material — Each schematic is preceded by:

1. Block Diagram

2. Troubleshooting Tree
3. Replaceable Parts List
4. Component Locator

7-3. All necessary information for servicing a particular
service group is located in the Service Group. If a revision is
made to any part of a Service Group, the entire service
group is revised and the old service group can be used as
backdating material.

1-4. SAFETY.

7-5. Take extreme care when servicing the 3495 A terminal
connectors when using channels for power control or when
connected to potentially live circuits.

WARNING

Remove power from all external circuits con-
nected to the 34954 terminal connectors
before beginning any service routines. We also
suggest disconneciting the channel wires from
the connector, regardless of the external cir-
cuitry capabilities.

7-6. RECOMMENDED SERVICE EQUIPMENT.

7-7. Table 7-1 lists the recommended service equipment for
the 3495A and all options.

Table 7-1. Recommended Service Equipment.

Instrument

Critical Specifications

Recommended Model

Digital Voltmeter

Reading Rate 2> 1000 readingsfsec’ | -hp- Modet 3437A1 or -hp- Model 3466A

Oscilloscope Standard

-hip- Model 17404

Calcutator

HP—IB Controller Capability

-hp- Model 8825A with General and
Extended /O ROM

HP—IB Connector

“hgr- Model 98034A HP—IB Card

Signature Analyzer* SA Compatible

-hp- Model 5004A Sighature Analbyzer

t.ogic Probe Standard

-hp- Modet 548A Logic Probe

! puo-Decade Options Only
*Option 100 only
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7-8. PRELIMINARY TROUBLESHOOTING.

79. Before beginning an in-depth service procedure, check
the scanner assemblies for wvisual signs of trouble. These
inciude bumnt or loose components, koose or broken con-
nectors, and possible shorted or open conductors. A prelim-
inary check sheet is in Table 7-2.

NGTE
FPay particular attention to loose or bent pins

on terminal chanmel assernbly connectors which
require frequent installation end removal.

Table 7-2. Preliminary Check Sheet.

Did You, ..
1. Check power fuse, switches, and cord?
2. Check power supply and adiust if necessary?
3, Clean and check option connactors?

4, Cycie through relays to check for opsns or
shorts?

5. Observe the three-hour thermal settling time
for temperature measurements?

4. Observe  other
information?

specifications or  operating

7-14. TROUBLESHOOTING TREES.

7-11. Troubleshooting information for scanner faults
related to the A4, A10, A20 and A40 Assemblies is located
in Service Groups A, B, C, and D respectively.

7-12. ACCESS FOR SERVICING.

7-13, Access to most areas of the instrument may be
gained by removing the top cover. To remove the AS or A6
displays, the front pane! must be removed by loosening the
four securing screws on the horizontal tabs behind the
panel. The location of the securing screws is shown in
Figure 2-2 in Section I, Instailation. A single screw secures
each display assembly.

WARNRING

Be sure the line voltage switch is in the OFF
position when removing or installing scanner
assemblies.

7-14. Access to the interface and control assembly can be
obtained with the use of the extender board {(-hp- Part
Number 03495-66507} supplied with the 3495A. The Inter-

72

Model 34954

face and Coniro! assembly and the existing A3 connector
must be removed first. The A4 or A8 assembly can be
removed from the back of the 3495A by removing the two
screws that secure the assembly to the 3495A Chassis. With
the A4 or A8 assembly removed, the A3 Connector assem-
bly can be removed from the top of the scanner.

7-15. tit the extender board inte the JIA connector and
install the A4 or A8 Interface and Control assembly onto
the extender beoard. The Interface and Control assembly
cant now be easily accessed for servicing and troubleshoot-
ing procedures.

7-16. OVERALL TROUBLESHOOTING.

7-17. If the 3495A Scanner power supplies are operational,
the remaining apparent 3495A malfunctions can be broken
down into four general categories:

a. Listen addressing of the scanner: Service Group A or

b. Decade or duo-decade addressing of the scanner:
Service Groups B, Cand D.

¢. Defective relays: Service Group B, C, or D.

d. Malfunctions elsewhere in the scanner: Appropriate
Service Group.

7-18. Malfunctions elsewhere in the scanner are most likely
the resalt of poor assembly connections. Look for repeat-
ability of the malfunction. With a firn knowledge of the
faults repeatability, malfunctions can easily be isolated
down to a service group and board.

7-19. TROUBLESHOOTING AlDS.
7-20, Service Kit.

7-21. The 44095A Service Kit is designed to facilitate
on-site isolation and repair of failures in the -hp- Model
3495A Scanner with Options 001, 002, or 003. By substi-
futing cne or more of the six pre-tested PC assemblies in a
malfunctioning 3495A and running the appropriate diag-
nostic programs, board level malfunctions can be easily and
quickly located, The troubleshooting trees preceding each
schematic can be used fo isolate component [failures.

7-22. The Service Kit contains diagnostics for -hp- Model
9830A/B and 9825A Calculators. Ar -hp- Model 3490A
Multimeter and 2 9866A/B Printer are aiso required for
these programs. For more information on the 44095A
Service Kit, refer to -hp- Operating Note, Part Number
44095-90001.

7-23. RELAY REPLACEMENT.

7-24. The instructions in Service Groups B and C present a
step-by-step procedure to replace & decade High/Low,
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Guard, and/or Actuator relay on the Scanner Relay Board
assembly. Instructions for replacing duo-decade relays are
in Service Group D.

7-25. Signature Analysis.

7.26. With Option 100, an additional servicing aid is
included. A signature analysis routine is stored on the A8
Assembly ROM. More information on SA testing with
Option 100 is included in Service Group E.

7-27. Properly installed, accessoryfoption and a Listen
address of “Y’ are assumed throughout this section. Adjust-
ments are normally not required after scanner servicing,

7-28. Test Kit; Options 081 Through 083.

7.29. Two test kits are available as troubleshooting aids for
isolating resistive or shorted relays. The test kit (441954A)
can be used to locate faults on decade options (Options 001
through 003).

7-30. OPERATIONAL VERIFICATION CHECK:9830A/B
CALCULATOR (TEN CHANNEL OPTIGNS).

7-31. Description.

7-32. The Scanner Verification Program selects the DMM
OHMS function and measures the input resistance of the
LOW THERMAL or ACTUATOR CHANNELS. This deter-
mines if each relay in a particalar channel does not open or
does not close.

7-33. The verification program checks each channel assem-
bly separately in the Scanner under test. Each refay in the
channel under test {High, Low, and Guard for the Low
Thermal assemblies and for actuator assemblies A and B) is
tested by the Scanner Verification Check. 1f'a defective
relay is found, the program will prini cut an eryor message
indicating the defective relay channel number and the type
of defect {resistive or shorted).

7-34. In the case of a resistive relay, as soon as the defect is
detected the error message is printed.

7-35. If one or more relays are shorted, the program will
automatically load in the Scanner troubleshooting program
fiest, This program will instruct the Operator to open cer-
tain switches on the Scanner Test Fixture until the shorted
relay{s) is found. The program will then output the error
message on the printer. Defective relays may be replaced
easity and simply by following the Scanner Repair pro-
cedures found in Service Groups B and C of this manual.

NOTE

The Verification Check program flowcharts
may be found in Figures 7-1 and 7-2.

Section VII

7-36. EQUIPMENT REQUIRED.

7-37. To run the Scanner Verification Check you will need
the -hp- Model 9830A Calculator, -hp- Model 9866A
Printer, -hp- Model 3495A Scanner, -hp- Model 3490A
Option 30 Multimeter, 3495A/9830A Casseite (-hp- Part
No. 44195.10001), Low Thermal and/or Actuator, Scanner
Test Fixture (-hp- Part No. 03495-67901 and -hp- Part
No. 03495-66522, respectively), and the Fixture Cable
Assembly {-hp- Part No. 03495-61605).

1-38. Operating instructions.

7-39. The Operating Instructions for the Scanner Verifica-
tion program are divided into three main areas—Equipment
Setup, Verification Program Instructions, and Trouble-
shooting Program Instructions.

a. Egquipment Setup. In order to run the Scanner Verifi-
cation Program, the Low Thermal or Actuator Test Fixture
and Fixture Cable must be connected to the channel assern-
biy under test and to the 3490A Multimeter. Refer to the
steps below for the proper procedure.

1. Tumn the 3490A Multimeter and 3495A Scanner
Power switches to QOFF.

2. Open the relay access panel on the rear of the
Scanner by removing the two retaining screws.

NOTE

Refer to rhe Relay Replacement Procedures,
Service Groups B and C for step-by-step instruc-
tions on removal of the rear access panel and
terminal assembly.

3. Remove the Terminal assembly from the Decade
Channel assembly located on the far right as
viewed from the rear of the instrument.

4, Insert the Test Fixture into the appropriate
Decade channel assembly. Make sure the Test
Fixture connector is making a good electrical con-
nection.

NGTE

The Low Thermal assembly Test Fixture is -hp-
Part No. 03495-67901, the Actuator Assembly
Test Fixture is -hp- Part No. 03495-66522 and
the Fixture Cable Assembly is -hp- Part No.
03495-61605. If you are not sure which assem-
bly is in the location you have selected, you
may determine the correct fixture by matching
thé connectors of the Fixture and the Decade
Channel Assembly.

7-3
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5. Connect the Cinch Ceonnector of the Test Fixture

Cable (-hp- Part No. 03495-61605) to the Fixture
and the Plug to the rear of the 3490A Muitimeter.

. Set the 3490A and 34954 POWER switches to ON

and insert the 3495A/9830A Test Cassette (-hp-
Part No. 44195.10001) into the Controller cas-
sette transport.

b. Verification Program Instructions.

7.4

1. Before the Verification Program is run you should

load the Verification Program Instructions onto
the keyboard. To do this Press:

§tamisy)

then !f;-\i
g
Ve
Lo
When the tape has stopped moving, press
0
ey bl
wn | P E
DR
W
NOTE

Load the Special Functions routine before
loading the Scanner Verification Check as
shown in Step 2.

The Scanner Verification Program requires the use
of the Special Function Keys. Lozd the Special
Function Key program by pressmg

When the tape has stopped, load the 3495A Scan-
ner*Operational Verification Check by pressing:

ST,
(s [ 3!
v

o

oo

. Follow the instructions listed by the printer. The

3495A Scanner Verification Program and the
Scanner Troubleshooting program are written for a
3495 A Scanner Listen address of “Y” and a 3490A
Multimeter Talk and Listen address of “V™ and
“6” respectively,

XTETY

Modsl 3495A

NOTE

If the instrument you are checking does not
have the Talk and Listen addresses noted above,
check to see if any other instrument has these
addresses. If wnot, then change the instrument
addresses to those indicated above. Refer to
Section 111, Hardware Programming, for instruc-
tions on how fto change the scanner address.
Where multiple instruments are present in the
test system, You may want to alter the program
and store it on a cassette.

. There are three series of displays or printouts

where the controller requests a response from the
operator. The possible responses and 2 short ex-
planation of each is listed below,

(a). Controller Printout: “WHICH REED TEST
WANTED”

The Operator may respond with the specific
test number, then press EXECUTE as shown
below:

{Test number)

e omem

L

TEST:

i. Low reeds (LOW THERMAL) or A ACTUA-
TOR)

2. High reeds (LOW THERMAL) or B (ACTU-
ATOR)

3. Guard reeds (LOW THERMAL only)

@. Finished testing.

(b). Controller displays: “FIRST CHANNEL TO
BE TESTED?” or “LLAST CHANNEL TO BE
TESTED?”

The Operator should respond with the specific
channel number. The assemblies are numbered
0-9, 10-19, etc. beginning with the far right
assembly as you look at the rear of the instru-
ment. The channel number input shouid be
limited to those channels availsble on the

decade assembly under test.
Ty

i

{Channel Numbcr)

[ mesammen

o
L

(¢). Controller displays: “ARE MORE CHAN-
NELS TO BE TESTED?”

The Operator should respond with

(1) | g} for yes and @ ;;% for NO.,
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NOTE 7. Remove the Test Fixture and replace with the
Answer yes if you desire to continue testing the appropriate Terminal Assembly.
same decade assenibly.
8. If the Verification Checks for the system are com-

A complete explanation of all instructions and
Operator response is provided in Table 2-2.

. When the 3495A Verification Program has been
completed, insure the tape has been rewound by
pressing: e

plete you may want to reload any Special Func.
tion programs that are not already located on File
1 of the 3495A/9830A Cassette. The Special
Function programs supplied with the system were
loaded earlier in the procedure. To load additional
programs, press:

6. To rerun this Verification Test for the next decade
assembly, move the Test Pixture to the new
decade assembly and repeat the Verification i
Checks following the Operating instructions. L o

magomm

NOTE

To repeat the Scamner Troubleshooting pro-
gram for the same decade assembly, just press: File Number
o
e

| The system is now ready fo resume normal opera-
J fions.

[ masammn |

-

Tabie 7-3. Controller Instructions and Operator Responses.

The instructions to the operator begin as soon as RUN EXECUTE has been pressed, Refer to the paragraphs betow for a
discussion of each instruction and the response (if applicablel.

s HIGH DR

The Operator must respond with numbers @, 1, 2, or 3 {defined below!} then EXECUTE.
TEST: 1 Low resds (Low Thermall or A (ACTUATOR]
2 High reeds {Low Thermal} or B (ACTUATOR)
3 Guard reeds {Low Thermal)
¢ finished testing

NOTE

The message requesting o specific reed test fs printed ugain after each reed test that Is
complered.

The input will be tested for g valid number (§ through 3). An incorrect input will cause
the controller to display:

INCORRECT INPUT!

The Controller then prints the Reed Test Message again. 1t wilf remuain in this loop until g
vilid inpul s received,

b. The Controller then instructs the Operator to check the serting of the 10 position switch and continue the program
aperation by printing:

¢. The Cperator input identifying a specific reed test will then cause the controller to print one of the three printouts
shown below.

75
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Table 7-3. Controlier instructions and Operator Responses {Cont'd).

The printouts identify the reed test sefected and proper setting of the 3 positions switch.

d. When the program has been continued, the controller displays the following messages requesting the first and last
channel to be tested. LAST CHANNEL TQ 8E TESTED? FIRST CHANNEL TO BE TESTED? The operator must input a
channel number between 0 and 79, then press execute after each massage,

NOTE
If the Inputs are not in the specified numerical range or if the First channel number is
farger than the fost channel number, the dispiay will be INCORRECT INPUT! and the

controller will repear the message.

Valid inputs will allow a printout of the Channels under test as shown below,

e. During the actual festing of each specific channel, the controller wili determine if any of the relays in the channels
under test are shorted or resistive. A successful test would cause the program to printout:

f. If & relay s resistive the program will printout an error message identifying the specific channel containing the refay.
The program will continue te cycle through each of the channels untif all retays have been tested. An example printout is
shown betow.

SHT R

NOTE

If anly resistive relays arve idensified, skip to Step b,

9. A shorted relay can be Identified through the use of the Scanner Troubleshooting program. If a shorted relay is
détected during the tesis the contraller will pring:

1. The troubleshooting program is automatically loaded by the Scanner Verification Check. As soon as the Trouble-
shooting program is foaded the program wili print:

7-6
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Table 7-3. Controller Instructions and Operator Responses (Cont’d).

2. When the program is ¢continued by the Operator, the controlier will retest the channel assembly for a short and
print:

[FOTHAT BOLYED THE

3. If the retest is successful {no shorted relays) the printout will he:

IF RHY OTHER

STILL SHORTED
POSITION W

[T RIR S

The Operator should respond with the switch position {1, 2, or 3 — EXECUTE) of the 3 position switch. This
allows the program to identify the specific reed test that originated the failure,

4. The program will then ask far the first channe! numizer being tested. This identifies the specific decade assembly
under test. The printout is shown below:

THE FIRGT CHAMMHEL TH THE IE

WMET T8 THE

S U I S

Ay e

NOTE

The channel numbers are preset at the factory. Beginning at the far vighl, as you view the
rear of the instrument, the assemblies are numbered 3@, 14, 29, and 38.

5. The program, with the assistance of the Operator, will begin to check each channrel. The Controller will instruct
the Qperator to open and close switches on the Test Fixture to test each channel separately. An indication of the
bad channel will be printed as soon as the malfunction occurs. An example of the Controlier instructions and the

error message for each refay type is shown below,

Printout of Contraller instructions

AELY ELTMTRET IHG CHAMMEL S

MUOW LET"S FIMD BRI BERLRY BY Uiy

ThiR LI e PRIV IOH BMITOH

ITE WHER

LA ROSITION BMTT

LEC PO TT 0 S T TOH

77
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Tahie 7-3. Controller instructions and Operator Responses {Coni'd).

h. When a reed test is completed, the program will ask if the Operator wishes 1¢ continue by displaying:

ARE MORE CHANNELS TO BE TESTED?

If the operator responds with a § EXECUTE (NQ) the program will ask which reed test is desired, An input of 1,2, or 3
would start the test sequence again lsee Step al. A Q response (END OF TESTING) would generate a printout indicating

the successfulness of the Testing and a display of "END OF TEST", See the examples below.

NOTE

A Toulty relayls) {if any} may be repluced following the relgy replacement procedure in

Anpendix A of this Manual,
Aresponse of 1 EXECUTE" {YES} will cause the program to ask for a FIRST and LAST channel number {see Step d}.
OR

tf att of the switches have heen opened and the reading from the Scenner still indicates a resistance reading of less than 12 M, the
problem is not in the relays themselves, but in some other portion of the 3495A Scanner or in the 3490A Multimeter, The program

will print the following display for this case.
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7-48. Definition of Program Yariables.

7-41. Each of the variables used in the Scanner Verification
Program is defined below.

C - Channel
1 - First channel to be tested
(2 ~ Last channel to be fested

D Reed Test — | = Low, 2 = High, 3 = Guard, @ = Finished
FNMC - DVM Measurement on Channel C

. FEAG -~ Failed Test
N FLAG ~ Reed fails to close (> 1 ohm)
T FLAG - Title has been printed

Y FLAG - More channels gre (o be tested

1-42. Program Modification.

7-43. The Verification Program can be modified to test a
3495A Scanner with a different address than used in the
original program by changing the Listen addresses. You will
need your 3495A/9830A Cassette {(-hp- Part No.
44195-10001) and aiso a blank cassette (-hp- Part No.
9162.0050).

NOTE

It is suggested you store your revised program
on g cassette for future wse. If the cassette is
initially complerely blank, vou should mark the
Jile lengths thar will be reguired first. Then
FIND the file before beginning to STORE the
PRORFa.

T-44, To modify the Verification Program, follow the steps
below,

a, Insert the 3495A/9830A Cassette into the cassetie
transport and close the door,

b. Load the 3495A Verification Check onto the key-
board by pressing. ‘

Then

tws1l 3 )

[ meagovmmm |

NOTE

The Special Key Function programs should also
be loaded into the keyboard if this has not
afready beewn done. This may be done by pres-
singr

] §
[egapy ¢ K ]
L

E
X
£
£ |
u
3

Then

WD | WD ooF ume |
e }

Section VII
¢. After the tape has stopped press @@y
d. Obtain a listing of the program by pressing:

[ magaman |

e. Remove the listing from the printer,

f. Repeat Steps b through ¢ to obtain a listing for the
3495A Scanner Troubleshooting Program located on File 5,

g. Refer to the System Configuration Sheet for the ad-
dress of the 3495 A you are modifying the program for.

h. Make the changes required to edit the program on
the printout you just obtained using the information below.

Line 448
CMD<y
L Listen

Change the Listen address to the new character

Line 1040 Change the Listen address to the new character
CMD= Uy
L— Listen

3495A SCANNER TROUBLESHOOTING PROGRAM
Line 310

CMD=70)
e Listen

Change the Listen address to the new characier

Line 700
CMDerUy?
b Listen

Change the Listen address to the new character

i It will also be necessary to modify the Spemal Func-
tion Program. To obiain a listing, press: i

j. Remove the listing from the printer.

k. Make the changes required to edit the program on
the printout you just obtained using the information below,

Line 30 Change the Listen address.
CMD2y”
L—— tisten

NOTE

If the 34904 Multimeter being wsed ro check
out the Scanner does not have a Talk and
Listert address of V" and “6", Lines 60 and
110 must also be changed to the vew address.

I Revise cach tine of the Verification, Troubleshooting,
and Special Function programs as indicated below,

79
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NOTE

Since the Troubleshooting and the Special
Function programs are already in the Keyboard
memory, revise these programs first, then revise
the Verification program. Be sure to put the
controller in Key Mode first, before attempiting
to call up program lines for the Special Func-
fiom program. Key Mode may be entered by
pressing:

L-«-— Specific Key Number

1. Using the editing keys, call up each program line
number and revise each line.

2. Insert a cassette with blank files available into the
cassette transport.

3. Mark the selected file for 1300 words by pressing:

_—

(e e )

M_JE l\]_JJLJ LJLJ

Selected File
Number

i’ )
[

Then

-

T T

RN TN (‘r*ﬁi
IENOIOIND O]

L

| megomen

4. Store the revised program on the cassette you just
marked by pressing:

—

!
MYy
oo L
[
[ S
)

Selected File No. ———i——l

m. You are now ready to test the desired instrument.
Simply press:

NOTE

Since this is a new program, it will not be listed
on the Verification Program Instruction Index.
If you desire to have the Instruction Program
available in your new cassette, follow the same
instructions for program editing and store the
revised program In the selected file numbey.

7-45. TROUBLESHOOTING.

7-46. It is improbable that more than one or two relays
will be resistive or shorted at the same time. An occurrence

7-10

Model 3495A

of this type usually means that another problem exists.
Typical problems that may cause this condition are listed
below.

a. Poor connection of the edge connector between the
Decade Assembly and Scanner. To correct this first remove
the Test Fixture then the Decade Assembly in question.
Reinsert the assembly. Make sure that it is well seated into
the Scanner.

b. Poor connection between the Decade Assembly and
the Test Fixture. Remove the Test Fixture and reinsert.

NOTE

The Actuaror assembly is more likely to have
this condition,

¢. Poor connection between the Test Fixture Plug and
the female connector on the rear of the 3490A. Check the
tightening ring on the plug to insure it is turned fully clock-
wise. The plug may have to be removed and reconnected.

d. FRONT/REAR input switch on the front panel of
the 3490A set to FRONT. Set the switch to REAR,

¢. Addressing Wrong Decade. Check to see that the
Operator input of the ¢hannel number during the Verifica-

tion Check corresponds to the decade under test.

f. Talk and Listen addresses incorrect. Refer to the
Systern Configuration Sheet to insure the address of the
instruments used in the Verification Check corresponds to
those used in the program.

71-47. Qperator Troubleshooting,

7-48, The following paragraphs cover general operator
troubleshooting hints and procedures for the operator to
perform when the verification program stops or hangs up
during execution. The procedures are given in a suggested
order of performance.

7-49. Troubleshooting Hints and Procedures. Follow Steps
a through ¢, paying attention to the seven troubleshooting
hints that follow.

a. If the controller or 3495A under test does not
respond after approximately 1 minute during program
execution, the system has become hung up, i.e., it has
stopped on some program lne and will not advance any
further. To regain control of the controller, press STOP. A
line number will appear on the display. To see the program
line that the controller has stopped on, press:

If you have modified the verification program for another
address or for some other reason, the program may then be
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Model 34935A

Section VII

Tabie 7-4. T List of 3498A/3830A Cassette.

Stary End
Fite  File Words/ Words Line Line
No. Type File Used Number Number

Commaon
Area

i Special Function Keys

3495A Scanner Verification

3485A Troubtashooting

*Indicates Blank File

the source of the problem. Often it is an incorrect address
which can be corrected and the Verification Check rerun.
There may be probiems with the HP-IB Cables, Instrument
FO, or the 1/O Card. Refer to Step b if the suspected prob-
lem is with the HP-18.

b, Connect only the 3495A under test to the controller
via a single HP—IB Cable. Then rerun the Verification
Chuck (ie., “recable™}.

NOTE

This will help to determine rthe possibility of
another instrument or cable malfunctioning
and creating a problem with the instrument
under test,

¢. Failure of the check in Step a indicates a possible
malfunctioning of the HP—IB Cable, HP—IB /O Card, or
the Controller. Replace the HP--IB Cazble and rerun the
Verification Check for the original under test. If a com-
ponent or instrument is malfunctioning, or if the problem
cannot be isolated, contact vour local -hp- Field Office for
assistance.

NOTE
It is helpful to jot down each of the things you
have done to determine the problem. This pre-
vents repeating something already done.
1. All instruments ON and power applied.
2. Cassette transport door closed.

3. Printer has paper.

4, Talk and Listen addresses used by program same as
instrument under test.

5. HP—IB cable connectors completely free of all
foreign material.

6. HP—IB cables securely connected,

7. No more than two (2) meters HP—IB cable per
device in the test set-up.

7-80. Scanner Test Fixture — Theory of Ogperation.

7.51. The scanner test fixture serves two functions:

a. Selection of the reed test to be run—either Low, High
or Guard for Low Thermal Assemblies or A or B for Activa-
tor Assemblies,

b. Isolation of shorted relays.

Refer to the schematic of the scanner test fixture shown in
Figure 7-3 for the following discussicn,

7-52. When the Scanner Test Program is being rum, all
switches in the 10 position, channel selector switches
should be closed. The Reed Selecior switch corresponding
to the reed test to be run is closed; the other two switches
are open.

7-53. The Scanner Test Program first opens (clears) afl
relays ir the scanner. If any relay of the reed type being
iested is shorted, the 3490A DVM will read a short. Since
the relays of all the channels in the decade are connected in
parallel, it is only possible to say that one of the relays of
the reed type under test is shorted. To determine which
relay is shorted, the Scanner Troubleshooting Program must
be run. -

7-54. The Scanner Troubleshooting Program insiructs the
operator to begin opening channel selector switches sequen-
tially. When the channel selector switch for the shorted
relay is opened, the 3490A DVYM wilf read an open and the
channel number of the defective relay is printed out. {The
defective relay will be the lasi one removed from the circuit
before the DVM read an open.)

7-15
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34954 | ; FIXTURE
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i; CHMANNEL. SELECTOR SWITCHES
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| cHannel o
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GUARD ! J
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o ‘J:. i 34904
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[ REED SELECTOR SWITCHES
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B or "HIGH" COMMON |1 LOW ~ INPUT
T ; O % —*L0OW (I SIGNAL
"GUARD" COMMON b L3 GUARD
1 o
I
2050-B-4544

Figure 7-3. Scanner Test Fixture.

1-556. OPERATIONAL VERIFICATION CHECK: 9825A
CALCULATGR.

7-86. Description,

7-57. The Scanner verification program checks each
channel assembly separately infze Scanner under test. Each
relay in"the channel under test (High, Low, and Guard for
the Low Th&qnal assemblies and for actuator assemblies A
and B} is tested by the Scanner Verification Check. If a
defective relay is found, the program wilf print out an error
message indicating the defective relay chaanel number and
the type of defect {resistive or shorted),

7-58. To determine if a relay is defective, the program
selects the DVM OHMS function and measures the input
resistance of the LOW THERMAL or ACTUATOR
CHANNELS. This determines if each relay in 2 particular
channe] does not open (less than 1 megohm) or does not
close (greater than 1 ohm).

7-59. In the case of a resistive relay, as soon as the defect is
detected the error message is printed.

7-60. If one or more relays are shorted, the program wiil
automatically load in the Scanner troubleshooting program
first. This program will instruct the Operator to open

7-16

certain switches on the Scanner Test Fixture until the
shorted relay(s) is found. The program will then output the
error message on the printer. Any type of defective relay
may be replaced easily and simply by following the Scanner
Repair procedures found in Service Groups B and C of this
manual.

NOTE

“The Verification Check program flowchart
may be found on Figure 7-3.

7-61. EQUIPMENT REQUIRED.

7-62. To run the Scanner Verification Check you will need
the -hp- Model 9825A Calculator, -hp- Model 3495A
Scanner, -hp- Model 3455A DVM, 3495A/9823A Test
Cassette (-hp- Part No. 44195-10002), Low Thermal and/or
Actuator, Scanner Test Fixture (-hp- Part No. 33495-67901
and -hp- Part No. 03495-66522, respectively), and the
Fixture Cable Assembly (-hp- Part No. 03052-26501).

7-63. OPERATING INSTRUCTIONS.
7-64. The Operating Instructions for the Scanner Verifica

tion program are divided into two main areas—Equipment
Setup and Verification Program Instructions.
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a. Equipment Setup. In order to ran the Scanner
Verification Program, the Low Thermal or Actuator Test
Fixture and Fixture Cable must be connected to the
channel assembly under test and to the 3455A DVM. Refer
to the steps below for the proper procedure.

1. Turn the 3455A DVM and 3495A Scanner Power
switches to OFF.

2. Open the relay access panel on the rear of the
Scanner by removing the two retaining screws.

NOTE

Refer to the Relay Replacement Procedures,
Service Groups B and C, for step-by-step
instructions on removal of the rear access panel
and rerminal assembly.

3. Remove the Terminal assembly from the Decade
Chanrel assembly located on the far right as
viewed from the rear of the instrument.

4, Insert the Test Fixture into the appropriate
Decade channel assembly. Make sure the Test
Fixture connector is making a good electrical
conanection.

NOTE

The Low Thermal Assembly Test Fixture is
-hp- Part No. 03495-67901, the Actuator
Assembly Test Fixture s -hp- Part No.
03495-66522 and the Fixture Cable Assembly
is -hp- Part No. 03052-26501. If you are not
sure which assembly is in the location you have
selected, vou may determine the corvect fixture
by matching the connectors of the Fixture and
the Decade Channel Assembly.

5. Connect the Cinch Connector of the Test Fixture
Cable (-hp- Part No. 03052-26501) to the rear of

Section VII

the 3435A DVM. Refer to Figure 7-4 for a wiring
diagram.

NOTE

Insure the FRONT/REAR switch on the 34554
is set to REAR.

6. Set the DVM and Scanner POWER switches to ON

and insert the 3495A/9825A Test Cassetie (-hp-
Part No, 44195-10002) into the Controller tape
transport.

b. Verification Program Instructions.

1. Load the 3495A Scanner Operational Verification

Check by pressing:

2. Follow the instructions listed by the printer. The

3495A Scanner Verification Program and the
Scanner Troubleshooting program are written {or
3495A Scanner select codes 709, 710, 711, 712
and a 3455A DVM select code 722.

NOTE

If the instrument you are checking does not
have one of the Select Codes {Talk and Listen
address) noted above, check to see if any other
instrument has these gddresses. If not, then
change the instrument address to one of those
indicated above. Refer to Section I}, Hardware
Programming, for instructions on how fo
change the instrument address. Step 3 also con-
tains  importent information on  multiple
scanner addresses.

3. Multiple Scanners, The Scanner Verification

program may check up to eight scanners simulta-

34954 SCANNER

=T |

Jum

il o O

] I B i
N I ik
AT
SCANNER ;‘i . 7\,
TERMINAL =< rﬁﬁ
ASSEMBLY / i

LOW THERMAL
TEST FIXTURE

34854 DVM

Figure 7-4. Scanner Verification Program Wiring.
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neously. The foliowing conditions must be adher-
ed to for the check to perform properly.

(a) There can only be two scanners per select
code.

(b) The first scanners must have the 709 select
code. Select Codes 710, 711, 712 must be
used in order {2 scanners each except for the
fast select code used).

(¢) 1 or 2 scunners may use the last appropriste
select code. -

(d) Each set of scanners must have internal
channel addresses set up for O through 39 and
40 through 79, respectively.

. There are three series of displays or printouts
where the controller requests a response from the
operator. The possible responses and o short ex-
planation of cach is listed below.

(a) Controller display: “WHICH REED TEST
WANTED?™

The operator must respond with the specific test
number, then press CONTINUE as shown below:

(Test Number) { o)
Test:

I Low reeds (LOW THERMAL) or A (A
CHANNEL ACTUATOR).

2 High reeds (LOW THERMAL)or B (B
CHANNEL ACTUATOR).

3 Guard reeds (LOW THERMAL only).
0 Finished testing.

(b} Controfler displays: *FIRST CHANNEL TO
BE TESTED?” or “LAST CHANNEL TO BE
TESTED?”

The operator should respond with the specific
channel number, The assemblies are numbered
0-9, 10-19, etc. beginning with the far right
assembly as you look at the rear of the instrument.
The channel number input should be limited to
those channels available on the decade assembly
under test,

(Channel Number }

Model 3495A

NOTE

MULTIPLE SCANNERS. If wmore than one
scanner s included in vour system, the scanners
and software are configured to call the channels
beginning at channel number O to the maxi-
mum channel number in vour sysiem. See the
example below.

Select Code 700 Select Code 710

SCNT SCN2 SCN3 SCN4
39 40-79 &0-119 120-159

Select Cide 711 Selecr Code 712

SCN3  SCNG SCN7 SCNE
160-199 200-239 240-279  28G-319

(¢} Contreller  displays: “MORE  CHANNELS
FOR TEST, Y/N {I/0)? The operator shouid
respond with

(j { ﬂﬂ“‘wur” Y 3 Qe ;/"'"_ SNUE \“‘ or N
e o »/Hm YES dl}d@ {_ covm J/;f{)l NO

NOTE

Answer ves if vou desire fo continue testing the
same decade assemblv,

A complete explanation of all instructions and
operator response is provided in Table 7-5.

5. If you desire to run the Verification Checks for
other instruments, refer o the appropriate para-
graph fer the specific instrument.

6. To rerun this Verification Test for the next decade
assembly, move the Test Fixture to the new
decade assembly (see Equipment Setup) znd
repeat the WVerification Checks following the
Operating instruciions.

NOTE

Te repeat the Scanner Verification Program for
Gy

the same decade assembly, just press. ¢

i

7. Remove the Test Fixture and replace with the
appropriate Terminal Assembly. The system is
now ready to resume normal operations.

7-65. DEFINITIONS OF PROGRAM VARIABLES.

7-66. The 3495A Scanner Operational Verification Check
uses numerous variables when running the program. The
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variable definition and lne location of the variable are
shown below:

A Error flag, when set to 17 indicuates a resistive

refay,

B Stores firs{ channel number to be tested, operator
defined.

C Current channel number under test.

D Current REED Test, operator defined.

E Error flag, when set to “17 indicates a shorted
relay.

A Channel counter for Scanner Troubleshooting
Subroutine.

K Stores current channel number for Scanner
Troubleshooting Subroutine,

M Stores value of DVM reading.

R Contains intermediate calculation for finding
Variable K.

S Stores last channel number to be tested, operator
defined.

7-67. Locations.

7-68. The locations shown below represent all possible line
numbers where each varizble may be found. In cases where
the letter representing the variable is used as text, that
location will also be listed.

Seetion VII

7-69. TROUBLESHOGTING.

7-10. Tt is improbable that more than one or two relays
will be resistive or shorted at the same time. An occurrence
of this type usually means that another problem exists.
Typical problems that may cause this condition are listed
below. Also refer to the Operator Troubleshooting in this
section.

a. Poor connection of the edge connector between the
Decade Assembly and Scanner. To correct this first remove
the Test Fixture then the Decade Assembly in question.
Reinsert the assembly. Make sure that it is well seated into
the Scanner.

b. Poor connection between the Decade Assembly and
the Test Fixture. Remove the Test Fixture and reinsert.

NOTE

The Actuator assembly is more likely to have
this condition.

¢. Poor connection between the Test Fixture Cable and
the banana plugs on the rear of the DVM.

d. FRONT/REAR input switch on the rear panei of the
34534 DVM set to FRONT. Set the switch to REAR.

e. Addressing Wrong Decade. Check to see that the
Operator input of the channel number during the Verifica-
tion Check corresponds to the decade under test.

f. Select Codes incorrect. Refer to the System Config-
uration Sheet to insure the address of the instruments used
in the Verification Check corresponds to those used in the
program.

g. If the scanner will not respond to Bus signals, press
the fww key to clear the Bus, Rerun the program.

e -

7-19
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Table 7-5. Controiler instructions and Operator Responses.

The instructions to the operator begin as soon as RUN has been ¢. The Controller then prints the test selected and instructs
pressed. Hefer to the paragraphs below for a discussion of sach the gperator to check the setting of the 10 position switch by
instruction and the response (i applicablel. printing:

a. After the header has been orinted, the controfler will

print:
=
I Swmitoh
-
Py
Ay the end of the printout, the controlter will display: NOTE
PRESS CONTINUE when ready 1 Tesy O0s sefecied, the program will lerminate. Fhe Con-
pm—— tredfer will dspr END OF TES Fund priog:
The operator should press the | esrws © Rey when ready to

S — o

i
b

begin the program.

. he cale il begin the es Dringing: ) ) }
b. The calcufator will begin the test by printing When the switches have been set, the operator is asked to con-
tinue the program from the display:

PRESS CONTINUE when ready
d. The operator input identifying a specific reed test will

then cause the coatrofier to print one of the three printouts
shown below.

The chisplay will also read: Which REED TEST wanted?

The operator must respond with numbers 0, 1, 2 or 3 {defined
below}, then CONTINUE.

TEST:1 Low reeds {Low Thermal) or A (ACTUATOR}
2 High reeds {Low Thermall or B (ACTUATOR)
3 Guard reeds {Low Thermal)
@ finished testing

NOTE

The messaye reguesting o specilic veod (est s privited ggain
after eqch reed test that is completed. FEHTOM

Fhe input will be tested tor w valid number 1§ throwgh 3.
An incorrect input will cguse the controfier teo displas .

INCORRECT INPLIT!

The Canirofler then prings the Reed Vest Message wgain, 1t
will remain frr this loop antil o wvalid fnput Js received.,

7-20
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Section VII

Table 7-5. Contreoller Instructions and Operator Responses (Cont'd).

#aGUHRED

CLOSE
OFEH
of o F

fngure that the 3 position switch is set properly before continu-
ing.

When the switches have been set, the Operator is asked to
continue the program from the display:

Press CONTINUE when ready.

e. When the program has been continued, the controller
displays the foliowing messages requesting the first and Iast
channel to be tested, First CHANNEL to be TESTED? Last
CHANNEL to be TESTED? The operator rmust input a channel
number betwsen 0 and 319, then press execute after sach mes-
sage.

NOTE

I the inputs are not in the specified nurmericaf range or if
the first chaone! number Is larger than the Jest channel
number, the display will be INCORRECT INPUT! and the
cantrofler wifl repeat the message.

Valid inputs will allow a printout of the test number and
Channels under test as shown below,

The display will also ingicate “TEST IN PROGRESS.

f. During the actual testing of each specific channel, the con-
tratar will determine if any ot the relays in the channels unds
test are shorted. A successful tesy would cause the program to
print out:

The program will then sequence ta Test No, 2 frefer to Step |
for Test No. 2.

g. A shorted rélay can be identitied through the use of the
Scanner Troubleshooting program. H a shorted relay is detectled

during the tests, the controtler will print:

Tt

LUEE ¥+ %

SRR X

Wb r ot i

15

1 hele vou
late the
Fred relav.,
2t letts
orodunre
"

—
g

i f

T s

I
]
)

55F Connsctaors

The program witl wait until the operator has finished reading the
instruction. The display will hold; PRESS CONTINUE when
ready. The operator can then press and the program
witl retest the Scanner Channets and display “"TEST in progress’”
and print:

h. i the Rerest fails the controller will print additional
instructions for the troubleshooting program operation as shown
below.

The controller will display:

VAt least one relay still shorted™ then “Instructions = and
print:

The program will wait for the Operator to accomplish the i
struction by stopping and displaying:

PRESS CONYINUE when ready
The program will check esach channet in succession until the

bad refay is found. When a bad relay is tound, the controlles vli
print: {Channel number is the varighle)

7-21
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Table 7-5. Controller Instructions and Operator Responses {Cont'd).

h N
. 4

- i Test No. 2 wili test the relays for their closed resistance.
The heading and instructions are shown below.

P B R ok

It e Test measurements were within the programmed fimats,
the controster will pring:

i -
ki

The controller will print put any channels that appear resistive,
After the resistive channel numbers have been printed out, addi-
tional instructions are printed as shown below,

not find a bad relay, then it will print ow

The operator should refer to the Scanner Troubleshooting o,
graphs before proceeding.

i, A successful retest will cause the program to branch back
to the firsi of the program, rerun the test 1o insure that the
relays under test are not shorted, and then continue with any
remaining REED tests. The printout of the instructions is shown
helow.

After both Test No. 1 and Test No. 2 have been completed for
the selected channels, the contralier will allow additional chan-
nels or a retest of certain channets by displaying: More Channels
for Test, Y/N {1/0)?

A "1 response will cause the program to recy¢ie to the channg|
request and retest the new channels,

g
—at
P
ot
ot
ot

A0 response wiil recycie the program to the reed test selec-
tion, The remaining reeds may be tested or the program may be
aborted by selecting REED TEST 0 {END OF TEST) selection.
If "0 s sejected the controbier will displny: END OF TEST

and print:

7-22
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Model 3495A

7-71. PC BOARD CLEANING,

772, Some 3495A printed circuit boards require clean
handling techniques to preserve their high impedance
characteristics. Service procedures on these boards can leave
them contaminated with dirt, oil, solder flux, or finger-
prints, '

7-73. Recovering the original impedance qualities on a con-
tarninated board requires & thorough board cleaning and
recoating process. The following method can be used for
cleaning PC boards and then recoating the repaired ared on
the board with a dry film coating.

a. Items needed are:
1. Conventional dishwasher

2. Detergent {one of the following)

(2) Triton CF-54 or CF-76 low foam indusirial
liquid detergent; available in 5 gallon (45 Th.)
containers from Central Solvents, 31702
Hayman Street, Hayward, CA 94544,

NOTE
The Triton products are low foaming and non-
ionic. For this application use g dilution factor
of 0.1%. CF-34 is more general purpose whereas
CF-76 is recommended only for dishwashers.

(b} Alco-Zyme Enzyme Detergent. This is a deter-
gent used in hospitals to clean surgical tools.
Available from Scientific Products, 150
Iefferson Drive, Menio Park, CA 94025,

NOTE

Alco-Zyme is @ recommended second choice
but be careful, it is a high foaming detergent. If
you use too much in the dishwasher you could
be inundated with a mountain of suds,

(c¢) Calgonite dishwasher detergent {if none of the
above are available.)

NOTE
The problem with Calgonite is that If improper-

Iy rinsed from the PC board, it can leave an
electrically conductive film, especially in hard
to rinse areas like relays.

3. Distilled water.

4. Cotton gloves, -hp- Part No. 8650-0015.

5. Switch Lubricant -hp- Part No. 5060-6086.

6. Dry Film coating {one of the following).

(a} Dry Film 88 (General Electric) -hp- Part No.

60100142,

Section VI

{b)} KENCO #811 Circuit Coat.
(¢) KRYLON Acrylic or Dow Corning #391.

(d} scotchgard (if none of the above are avail-
able).

NOTE

Make certain that you perform the wash,
vinse, and dry cycles continuousty. The boards
should not be allowed to dry berween wash and
ringe cycles.

7. After the board has been repaired, remove all
assemblies that may be damaged by water and
150°F temperatures (e.g., LED displays, batteries,
etc.).

8. Set the water temperature for at least 150°F. Run
the empty dishwasher with seap through one
cycle to remove any residue.

NOTE

For Triton, use 1/2 oz. {4 tsp.} per wash. For
Alco-Zyme, use 1/16 tsp. per wash. For Cal-
gonite, follow directions on the box.

9. Place the boards on their edges on the top rack.

10. Run the dishwasher through the wash cycle only.
Use the amount of detergent recommended in the
note in step 8 Don’t allow the boards to dry
before rinsing in the next step.

11. The last rinse cycle should be completed with
pre-heated distilled water if at ali possible. To
accomplish this, shut off the water supply before
the final rinse cycle begins. After the rinse water
has been pumped out, turn off the washer (usually
just opening the door dees this), open the door
and pour the pre-heated distilled water into the
bottom of the washer. Note that if too much Alco-
Zyme is used, several rinses may be necessary.

12. If an oven is available, dry the boards in an up-
right position at 150°F for 3 hours. Otherwise,
use the dry cycle on the dishwasher twice.

13. After drying, and while the board is still warm,
coat the repaired areas with one of the recom-
mended dry film products,

NOTE

Make certain thar you wear cotton gloves when
handling the boards.
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Section VI

1-74, ABBREVIATIONS AND SCHEMATIC SYMBOLS.

Model 3495A

symbols used throughout the service section of this

manual.
7-75. Table 7-6 and Figure 7-6 list the abbreviations and

Table 7-6, Abbreviations.

ASCH American Standard Code for Information interchange NIAC Date Not Accepted

ATN Attention NRDGS Number of Readings
CLK Clock NRFD Not Ready For Data
DAV Data Valid PA Program Address
DCG-—6 Direct Control §—8 PROM Programmable Read-Cniy-Memory
DIC Data Input Out "AM Random Access Memory
DSXX Cevice Select (Non R/W) REF Reference

EOQL End or tdentify HEN Remote Enable

EXT Externat ROM Read-Cnly-Memory

FF Flip-Fiop B/wW Read/Mrite (Low Read)
GND Ground SA Signature Analysis
HP—IB Hewlett-Packard interface Bus SAXX Signature Analysis Test
{FC interface Clear SG Service Group

INT ACK i interrupt Acknowledge SEC Second

INT ENA [ Interrupt Enable TRIG Trigger

INT REQ | Interrupt Request

ASSEMBLY ASSEMBLY
REFERENCE ASSEMBLY PART NUMBER
DESIGNATION NAME  (INCLUDES 0241 SUBASSEMBLY)
A A
JACK XAZ 1S MOUNTED ON A2 | POWER SUPPLY (COXXX-86501)

CHASSIS OR ANOTHER ASSEMBLY.

Y

PLUG PI IS MOUNTED ON ASSEMBLY OR IS PART
PiWOF THE ASSEMBLY BOARD [COMPLETE DESIGNATOR 1S A2PI)

I _ s

| I'sg
MALE STANDOFF

l PIN CONNECTOR

I

|

XAZ
=<
Bi IS NOT MOUNTED : | R3 TEST VOLTAGE QI
ON AZ ASSEMBLY Py XAz
{COMPLETE DESIGNATOR IS £ Pt #2292V /TN
Co g #2 COMPLETE DESIGNATOR i5 A2R4
d /Pl ; i P SUBASSEMBLY OF AZ
o & 4 {COMPLETE DESIGNATOR 15 AZAD
A .
"’ <é“] \QNUMBER INDICATES A "
FIN OF XAZ ANG Pt {54GTO-CHOPPER DSC ]
' i
924, 53 § o 22,

i Ri R
WiRE COLOR! COLOR CODE IS THE SAME l \Q 1 % \ %
STRIP. (924, DENOTES WHT/RED/YEL WIRE) i

[1

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN: PREFIX WITH ASSEMBLY CR SUBASSEMBLY
DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION

FEMALE PIN

CONNECTOR ON
AS THE RESISTOR COLOR CODE. FIRST EYELET OR STAND-

NUMBER INDICATES BASE TOLOR, SECOND | OFF TERMINAL, MAY OF NoT BE AR Ay r, A WHI/RED WIRE
NUMBER INDENTIFIES WIDER STRIB, AND | MAY NOT BE NOMBERED 1 COMPLETE ) ﬁ/

THE THIRD INDICATES THE NARROWER g,;y DESIGNATOR N

$T0-3-2192

Figure 7-6. Reference Designations and Schematic Symbols.
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Model 3495A Section VII

GENERAL SCHEMATIC NOTES
1. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN.
PREFIX WITH ASSEMBLY OR SUBASSEMBLY DESIG-
NATION(S) OR BOTH FOR COMPLETE DESIGNATION.
2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UN-
LESS OTHERWISE NOTED.
RESISTANCE IN OHMS DENOTES INVERTER
CAPACITANCE IN MICROFARADS
INDUCTANCE IN MILLIHENRIES ABCAQ
6000
3, _L DENOTES EARTH GROUND. A 6010
USED FOR TERMINALS WITH NO LESS THAN A 01060
T NO. 18 GAUGE WIRE CONNECTED BETWEEN B a 0110
TERMINAL AND EARTH GROUND TERMINAL ¢ 1000
O AC POWER RECEPTAGLE. — § *13 é g
4. nL- DENGTES FRAME GROUND, L
USED FOR TERMINALS WHICH ARE PERMA- DENOTES "AND” GATE A g ¢
NENTLY CONNECTED WITHIN APPROXIMATELY 5 00 1
0.1 OHM OF EARTH GROUND. 061 0
A O 0100
5. DENOTES GROUND ON PRINTED CIRCUIT 8 a 0110
d7 ASSEMBLY. (PERMANENTLY CONNECTED TO O 100 0
FRAME GROUND). T 1ot o
6, - DENOTES ASSEMBLY, DENOTES “AND” GATE } 'j ? 8
WiITH INVERTED InN-
7. g DENOTES MAIN SIGNAL PUTS
PATH. ABCOQ
' 0 00 1
8. 4 DENOTES SCREWDRIVER ADJUST. A 601 1
— o 0101
3, __;\__ DENOTES SECOND APPEARANCE OF A CON- B 011 1
7, NECTOR PIN. c 100 1
101 1
10. 1 924 ; DENOTES WIRE COLOR: COLOR CODE SAME AS y " . 10 1
RESISTOR COLOR CODE. FIRST NUMBER IDEN- D A T 1110
TIFIES BASE COLOR, SECOND NUMBER IDENTI- OUTPUT
FIES WIDER STRIP, THIRD NUMBER IDENTIFIES ‘ ABCO
NARROWER STRIP, (eg. = WHITE, RED, 0 66 1
YELLOW.) 001 1
0101
11. ALL RELAYS ARE SHOWN DEENERGIZED. Q 011 1
c ‘ 100 1
12, DENOTES FRONT PANEL MARKING, e Lo 1
E:: DENOTES “OR” GATE 110 1
EACH GATE IS INDIVIDUALLY DEPICTED BY ITS te, NVERTED M- 1110
LOGICALLY EQUIVALENT “OR” OR “AND” SYMBOL : ABCO
ACCORDING TO ITS USE IN THE CIRCUIT. NOTICE THE A 5 00 1
LOGICAL EQUIVALENCE OF THE “NOR” GATE AND 601 0
THE “ANDF GATE WITH INVERTED INPUTS, AND OF 8 a 0100
THE “NAND" GATE AND THE “OR" GATE WITH c 511 0
INVERTED iNPUTS. 1 00 0
SIGNAL NAMES ON THE SCHEMATICS HAVE AN L OR DENOTES “NOR” GATE: 1010
H SUFFIX TO INDICATE A LOW OR HIGH RESPECTIVE “OR" WITH INVERTED 1 1090
“TRUE" LEVEL. OUTPUT. 1110

7.27/7-28
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Model 3495A

SERVICE GROUPA

Section VII

Service Group A containg theory and service information for the basic 3495A Scanner.

HP-IB

CONNECTOR

N

DATA

RELAY FLAGS

SCANNER CHASSIS

CONTROL

HANDSHAKE

-

UNIT'S DIGIT

TEN'S DISPLAY DIGIT

DECADE SELECT

A4
INTERFACE AND

DECADE CLEAR

CONTROL ASSEMBLY

EXECUTE

TURN ON

A2
POWER
SUPPLY

A3 CONNECTOR BOARD

Al
MOTHER BOARD

Figure 7-A-1. Service Group A.

Service information on the foliowing assemblies is in this service group:

Scanner Chassis
A2 Power Supply Assernbly
A4 Interface and Control Assembly

with references made to the A2 mother board and the A3 connector assembly.

7-A-1
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Section VII

7-A-2

SERVICE GROUPA
BASIC SCANNER

7-A-1. The basic scanner does not consist of any channels. 1t does consist of the standard
chassis, the Al Mother Board, the A2 Power Supply, the A3 Control Connector
Agsemnbly, and the Ad Interface and Control Assembly.

7-A-2. The A4 Interface and Control Assembly interprets commands and instructions
from the HP—IB and executes them on appropriate channels.

7-A-3. Information in this service group is presented as follows:

Power Supply Checks
A2 Service Material

Ad Theory of Operation
Ad Service Material

/o oo

1-A-4. SERVICE.

7-A-5. The chassis rarely develops troubles under normal operating conditions. The rear
door should be kept on, in good shape, and closed to avoid excessive air flow through the
scanner, which may degrade performance. All moving parts should be periodically checked.

7-A-6. The Al mother board and A3 connector are connector assemblies and require no
periodic or special service,

7-A-7. POWER SUPPLY CHECKS,

7-A-8. Check the + 12 voit power supply with a volimeter across the + 17 and GND Pins
on the A2 assembly. A reading of + 12 volts + 5% should be obtained. This supply is used
by the A1Q High/Low relay control circuit, A40 relay drive circuit, and the A13, A22 and
AZS relay assemblies, Filtering is provided by C2, regulation through the combined action
of U2 and CRS. Q2 is the current pass transistor and R provides current sensing for U2,
The full load output current for this supply is approximately 1.38 amperes at 25°C.

7-A-9. Check the + 5 volt power supply with a voitmeter across the + 5 and GND pins of
the A2 assembly. This supply should read + 3 volts = 3% if the adjustment in Section V
was done properiy. The + 5 volt supply is used by the A4, AS, A10, and A40 assemblies.
Filtering is provided by C1 and C3, regulation through the combined action of Ul and
CR1. Q1 is the current pass transistor and R9 in parallel with R10 provides current
sensing for Q2. The full load output current is about 4.9 amperes at 25°C.

7-A-10. An unregulated + 10 volt supply is provided at the positive terminal of C1 on the
Al mother board assembly. This supply is used by the A5 and A6 display assemblies and
is a source for the A2 +35 volt regulated supply. Check this supply voltage for
approximately + 10 volts with the 3495A cleared (all channels open).

Model 3495A
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Model 3495A

SERVICE GRGUP A

Section VII

Tabie 7-A-1. Replaceable Parts: Power Supply A1, A2, A3 and AT00.

Reference HP Part . Ny
; f Numb Oty Description Mfr Part Number
Designation umber Cade
Al 0349565501 i HUTHER BOARL ASSY 28480 0345566501
ALCE G180~ 2666 i CAPACITUA-FAD: O12F +100 ~10% 16VDC AL IGLOE 2038237
ALG2 $1480-0408 CAPACITOR-FX; B4Q0UF +75 -10% 25VDC AL 28680 JLAG~0408
AIC3 &1 8u-0582 i CAPACETOR~FX$5 270UF +100 1% 4GVDC AL 04200 B720277H400T 20
ALCRY LeGE-0200 4 DIODE~PWR RECY ILOV (.54 Gatis SR1E4&~9
4000507 & ChAMPT CABLE YIE: 2 LEA 095 W B L NYL 29T I0 FY-232H
AYTLRZ 190i-9200 HIODE~PHR RECT LOUV E.54 04713 SRle4as-9
1400~0507 CLAMPY CABLE TIE; 2 UIA .09% W B L WYL 59730 T¥~Z232H
ALCR3 i301-0928 i DEUDE-PHR RECT 400y 7508A GaTE3 SR1358-9
AICRS LAQ-0280 GIUBE-PWR ReCT 100V 1.54 04T13 SREE46-9
L400-0507 CLAMPY CABLE TIE] 2 Uin 095 % 8 L NYL 59730 TY-232H
A1CRS 1961-0200 GIOO0E—PRR ®ECT 100V E.5A U&TE3 SR1E46~9
14006-0507 CLAMP S CABLE TIE; 2 U1A 095 ® 8 L NYL 59730 TYy-232m
b AL MISCELLANEGUS
0342526501 i BOARG, BLANK PC 28480 03495-26501
1205-0033 4 HEAT-BISSEPATOK; SGL: YO-5 PHG 28480 1205-0033
125L«3 730 L GULNNECTOR, £UST TYPE 28480 1251-3750
125k~1887 & CONNEGYUR: PC EDGE; 22-CUNT; DIP SULUER 71785 28=22-30~-340
A2 03485-86524 i POWER SUPPLY ASSY z8ab0 3349566524
ALl V180-0E97 3 CAPACITORFXD; Z2.2UF+-10% 20vbL A 26289 15082254902042
A2L2 01 50-3050 P4 CAPACITUR-FXD 1000PF +80-20% EOGONYOL £8480 0150-6050
A2L3 Q1800335 i CAPACETUR-FXO) S0UF+T5-10% 16VIC al Ha2 89 3005066018082
AZCH 01500050 CAPACITORVFXL LOOUPF +80-20% 1000WVDC 28480 GLSC-005G
AZLS 0180~u19¢ CAPACITOR~FXD; 24 2UF+-10% ZUVDC TA 56289 1300225K9020A2
AZCE Q1800309 2 CAPACITUR—FXD; 4.TuF+-20% LOVYDC FA 56289 15004 T5X00L0AZ
a207 J150-0096 i CAPACITUR-FXD J05UF +80~20% LOOWWDL CER 28480 3150-0096
A2CR] 1901-034C BIUDE-SWITCHING 2N5 30V 50MA 28480 FS0 05040
AzZCR2 19010040 BIOOE=-SWITCHING 285 30V 50MA £8480 LS8 1-0G40
h2LR3 1302-31T7% i GLIODE—INR iV SE DUV PD=.4w TC=4.0b2% LY S K] 1 10939194
A2(LR% 1902-3062 i GIODE~ZNR 3.92V 5% OCG~T PD=.AkW TC= Q47L3 SI 10%39-6%
AZCRS 1902-0629 i DEuDE~INR L3V ST Ph=sSH 48480 150¢~-0629
AZGE 1854-003% i TRANSISTOR NPN 2N35%3 51 PO=1u 06713 FAE I
A2Q2 18543071 4 TRANGISTOR NPN 35 PD=300MW FT=230MHZ 2u4B0 1954-0071
A2G3 L354-0371 TRANSISTOR n¥PN ST PD=330MA FI=200MH[ 28480 18540071
AZGH 1854-3071 TRANSISTOR NPN SI PU=300MW FT=Z0GHH{ L6480 L854~-0Q7T1
AZR 2L00U—3273 i KESISTOR-VAR TRME 2ZROHM EUXE L SEUE Al 32947 33894
AZRZ VobI~2Tes 1 RESISTOR Z.TK 2% 2258 QL TudilLAR O1121 CB2123
AZR3 0654~-i G311 ) RESESTOR LOK 10% 254 CL TUBULLAR allzi Clc3t
AZR4 J6HEI-2TLS S KESTSTUR 270 UHR 5% 258 CC TUBULAR oftzt LB2115%
AZRS 06841021 Z RES[5TUR kK 10% 25K CC TUBULAR G112E CaLgal
AZR6E 3683~6825 I REGISTUR 6.8K 5% 29K CL TUBULAR OLLZE CHag2s
A2RT 0683-302% L RESISTOR 3K 5% 26w CC FUSULAR gitzi (83025
AZRE 08 15—} 662 i RESISTOR 47 OHM 5% 29 Pw TUBULAR T5042 BuHZ-47/100~4
AZRY Jd8il-1659 Z RESISTUR 427 OHM 5% 2m Pd TUBULAR Thosz BwHZ2-2 T/ L0G-4
AZR LG Q811~E659 RESISTOR 27 UHM 5% 2@ PW TUBULAR TH042 BWHZ-¢ T/ L0~
AZREL 06832705 i RESISTGR 327 OHM 5% L.25¢ F  TuBuLag a1zl CB2705
RIRE2 V757~ 0392 i RESISTOR 43,2 UHM 1% .:12%W F TUBYLAR 245546 C4—1/8-T0~43R2~¢
AZR13 06841001 i RESISTOR 10 HM LO% .25k L0 TUBULAR 0112t cBicol
AZR 14 06834725 L4 ARESTSTUR 4.7K 5% .25k CC TUBULAR dre21 CBa12s
AZRILS D698-4 %44 i RESISTOR 4,87k 1% 1254 F TUBULAR 1629% Cdor LA 8w ¥ (-4 B fL-F
AZR 1B 0684-1021 RESISTOR LK 10% 254 CC TUBULAR gl1L2% cB1Czl
AZRIT 0698-447] 13 RESTSTOR 7. ES5K 13 +L25W F TUBULAR 24546 Ca=-treg-T0-TL5L~F
A2RLB 06844121 i RESESTUR 4.7K LO% 2% (0 TUBULAR Glizt CB4721
ARLS D696~ 3154 i RESISTOR 2.87K 1% 125w F TUBULAR 16253 Co-5/8-TG-2uTL~-F
AZR20 Q6 84—ig31 RESISTUR 10K 103 .25W CC TUBULAR OllZE CHic3L
AZR22 37570467 1 RESISTGR 200 % 126W 03292 T4t /B TG-201F
A2U1 1820~0G223 L IC LIN LH301AH AMPLIFIER 270414 LM3CLAH
h2Uuz 1820-0196 i i LIN REGULATOR 0263 T23kL
AZW T 0343561606 1 CABLE ASSY 28480 0349561806
A2 MESCELLANEGUS
1251-3735) L CONMNECTUR, ¥OST TYPE 248480 125(-3751
$000-3043 & Pif, EXTRACTOR 28480 SQGC-9043
5040-6843 3 EATRACTOR, £L BOARD P3-13:1H 204C-£843
B3 Q3495-66503 i CONNECTOR ASSY 28480 C34GH-06503
A3 MISCELLANEUUS
3495-26503 L BUARD, BLANK PC caHHG 03495-246503
£251-2875 2 CONNECTUR: PC EDGE; 22-CONT3 EXTENUER fLies 251—22~3u—380
5000-9043 Pin:iP.La. BOAKRD EXTRACIQR 28460 SUQL-9043
SR 40~684 3 EXFRACTUR,, P.L. SUARD ALY SLAL-0B%S
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SERVICE GROUP A

Section VII Model 3495A
Tahle 7-A-1. Replaceable Parts: Power Supply A1, A2, A3 and A100 {Cont'd).
Reference . Mifr
- - MP Part Number ; Ot Description Mfr Part Num
Designation Y P Code ber
A1RE BONE 1 CHASSIS
Atdact 01500904 C: FX{3 CER DOBLF 20% 1000VELW 56288 410 169A4-COH
ATDOLCRD 15621232 OIODE: ZHR I3997R 5.8V 16% 04712 IN38§7R
ATQBF1 2116-0312 FLUSE. CARTRIDGE IAMP 250V SLOW.BLOW 11530 MBL-1
A10001, a2 18543063 TSFR: 81 WPN 80121 SM3I04h
A1BOST 811720 SWITOH: PR 1.8TA MODULE DPRT 28480 3181-1728
A10052 3101-1809 SWITOH: SE 2UPOT 3A TZBVAL §2385 P1E- 1036
A1GBT1 9140034349 1 THAMSFORMER 28480 91080--343%
03485203 1 FANEL, FRONT 28580 0349500203
0346504107 i DOJR, REAR 24480 03485..04 107
03495 24301 H LENS, RED 28480 {13495 —24301
0340501228 H STIFFENER — BEAR DOOH 28480 (340501228
5066-9835 1 SOVER, TOP 28480 58609835
5E50--89862 2 COVER, SiDE 28480 50503567
68609847 H COVER, BOTTEM 28488 E080--8847
5040-72082 1 TRIM, TAP 28480 50407202
650010448 2 TREN,SIDE 28480 a001-0448
7120-5234 H LABEL — INFOD 28480 7120--5234
034951000 TEST CASSETTE 28480 (3435--10001

7-A-d
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D SERVICE GROUP A
THEORY OF OPERATION

7-A-11. GENERAL.

7-A-12. The A4 interface and Control assembly interprets commands and instructions on
the Hewlett-Packard Interface Bus (HP—IB) and controls the channel accordingly. Com-
mands.are sent on the HP—IB during the Command mode (ATN line low); channel pro-
gramming instructions are sent during the Data mode (ATN line high). Six signals pass the
commands and instructions to the decade assemblies. Low Thermal Logic decade assem-
blies (Options 001 and 003) close the three relay contacts of one channel per decade in a
break-before-make sequence; Actuator Logic decade assemblies close the two relay
contacts of any number of channels per decade simuitaneously. Flags are sent to the
Interface and Control assembly from the Logic assemblies to hold up the reception of
data from the HP—IB while the Logic assemblies are opening or closing relays. A block
dizgram of the basic 3495A Scanner is shown in Figure 7-A-1. A block diagram of the A4
interface and control assembly is shown in Figure 7-A-4, '

7-A-13. Channei Closure.
7-A-14. A channel is clesed by the following sequence of operations:
a. The ten’s channel digit is stored on A4.

b. The unit’s channel digit is stored on A4.

c. Decade Select signal stores the unit’s digit and ten’s display digit on whichever
. Logic assembly has a Close address equal o the ten’s channel digit stored on Ad.
d. “Execute” signal causes the Logic assembly to close the relavs of the channel
correspoading to the unit’s digit stored on the assembly. The unit’s digit and ten’s display
digit stored on the Logic assembly are transferred to the Display assembly.

1-A-15. Channel Clearing.
7-A-16. There are four different ways to open all relays on one or all options:

a. Tum On. At the time of instrument turn-on, all data storage registers are cleared
and al! relays opened.

"

b. Decade Clear Address. The Channel Closure sequence opens all relays of a decade
if the Logic assembly has a Clear address equal to the ten’s channel digit. In Step 3 the
Decade Select signal “clears™ the unit’s and ten’s storage registers to.an invalid digit code
that causes-the Execute signal in Step 4 to open all the relays of the decade.

c. “Clear” Instruction or Command. Instruction “C”, or SDC or DCL command is
received by the A4 assernibly and gives a Decades Clear signal which acts as a decade Clear
address but instead “clears” all options rather than just the ones having the Clear address.

d. Lone Ten’s Channel Digit. A delimiter or an “execute” instruction following a ten’s
channel digit “clears” the unit’s and ter’s data registers on- A4 and gives the Decade Logic
assemblies having a Close or Clear address equal to the ten’s channel digit. “Execute”
signal then opens 21l channels of these options.

NOTE

The [FC universal HP—IB command does not open all relaysin an option but
does clear ail accumulated data from the 44 assembly.
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7-A-17. INPUT DATA STORAGE BLOCK.

7-A-18. Seven-bit-parallel ASCII characters being sent on the HP—IB are individually
stored in U6 and U12 until they can be digested by the 3495A. This allows faster com-
munication on the HP--IB because the 3495A is configured to allow the low-true Not
Data Accepted (NDAC) handshake line to go high (data accepted) immediately after the
HP—IB talker drives the Data Valid (DAV) line low (true). A new character may then be
put on the HP-—-IB by a talker and allowed to settie while the 34954 is decoding the
previous character and performing accordingly.

7-A-19. Data Store,

7-A-20. The U6 and Ul2 flip-flops transfer the seven data bits DIO1 through DIO7 to
the D1 through D7 lines when Data Store signal goes true.

UsB  UBA U4B
— + ¥
Data' Store = IFC & (ATN + ADR) @ DAVC
T

Ready Mode

Data Store occurs at the next Clock pulse after DAV goes true (DAV is clocked to |

become DAVC) if the HP-1B control signal, Interface Clear, is false (IFC) and either the
HP--1B is in the Command mode (ATN) or the 3495A is presently addressed to listen
{ADR).

7-A-21. Data Clear,

7-A-22. Data Clear signal is developed by the Internal Data-Clear signal in many states of
the Control State Machine; it “‘resets” the Data Storage flip-flops to the ASCI character
DEL which is a “no operator” character for the 3495A. The HP~IB control signal IFC
also gives Data Clear signal when it unaddresses the 3495A; this is to prevent self-

- addressing when the last character sent on the HP—~IB and stored in U6 and U12 was the

3495A°s Listen address.

7-A-23. HANDSHAKE BLOCK.

7-A-24. Bach character received by the 3495A during either HP—IB cperating mode is
done so with a three-line handshake technique in which the 3495A and other HP—IB
listeners control the NRFD and NDAC lines, and the HP—IB talker controls the DAV
line. The sequence follows:

a. 3495A sets NRFD false and NDAC true, indicating that it is ready for data.

b. HP-IB talker puts an ASCIH character on the seven data lines and sets DAV true.

c. 3495A sets NRFD true and NDAC false and stozes the data character, '

d. HP-IB talker sets DAV false, allowing the 3495A to set NRFD false and NDAC
true to indicate readiness for the next data character as in Step 1. The Basic Handshake
sequence is illustrated in Figare 3-2 in Section IHI, General HP—IB Programining.

7-A-25. Not Heady For Data.

7-A-26. The Not Ready For Data handshake signal is defined in Figure 7-A-5.

QUDWISLE S fMANEIn A

Model 3495A
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Model 3455A

SERVICE GROUP A

Section Vi1

UsB UBA U7A U19A U13c Ul3A Ui13C
b v 4 R S T 2
NRFD = JC ® (ATN + ADR) ® [(ATN ® D6 @ D7 & CBH) + (ATN e CBH e ADR) + DAVC]
R R i Sy N . et

Ready Mode NRFD Enable I NRFD Enable I NRFD Enable II
(The 3495A is ready to { A valid non-address command (The 3495A is not {Controls NRFD
receive commands of has been received and the ready to receive instruc-  except as over-
instructions.) 3495A is not ready for a new tions.} ridden by Enable
ASCII character.) I or Enable IL)

Figure 7-A-5. NMRFD Defined,

7-A-27. NRFD goes true to hold up communication on the HP—IB antil the 3495A can
recognize a character on the HP—IB and perform accordingly; this happens when the
3495A is in the Ready mode and one of the NRFD Enable signals goes true. The 3495A
is in the Ready mode if the HP—IB control signal IFC is false {IFC) and either the HP-IB
is in the Command (ATN) mode or the 3495A is presently addressed to listen (ADR).

7-A-28. NRFD Enable [ is true when the HP~IB isin the ATN mode, and a non-address
command (D& @ D7) has just been received, and the Conditional Bus Hold (CBH) signal is
true. CBH goes true when Clock (L) goes high at U17 (9) after a valid command (SDC,
DCL, GET) is received in state 30, 20 or 10 and drives U4D (10) low; it is then held true
outside of state 30, 20 or 10 by ROM U15 at U4D(9). The D6 e D7 term goes false at the
Data Clear signal after state 30, 20 or 10; this overrides CBH and aliows commands
(including addresses) to be sent on the HP—IB while the state machine is being clocked
back to state 30.

7.A-29. NRED Enable 11 is true when the HP-IB is in the Data mode (ATN), and the
3495A s presenily addressed to listen (ADR), and the CBH signal is true. CBH is true
when the state-machine is not in state 30, 20 or 10; but it may be overridden by
unaddressing the 3495A so that instructions can be sent to other HP—-IB listeners while
the 3495A is outside of state 30, 20 or 10. (The HP—IB must be put in the Command
mode to unaddress the 34954, and then be put in the Data mode to send messages to
other listerers.)

7-A-30. NRFED Enable 1! is the clocked Data Valid (DAVC) signal from an HP-IB
talker. It goes true-and-faise to control NRFD except when NRFD must be held true by
Fnable I or Enable IF while the 3495A is getting ready to receive another ASCII
character. NRFD Enable IIT alone controls NRFD when address commands, or
instructions te other addressed instruments are being sent on the HP--1B.

7-A-31. Not Data Accepted.
7-A-32. The Not Data Accepted handshake signal is defined as follows:

U8B UBA  UTB

y i 4
NDAC =1FC ® (ATN + ADR) @ DAVC
W
Ready Mode

It is directly controiled by the clocked Data Valid (DAVC) signal from an HP—IB talker.
The HP—IB control signal IFC must be false (IFC) and either the HP—IB must be in the
Command (ATN) mode or the 3495A must be presently addressed to listen (ADR).

7-A9
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Section Vil

7-A-10

SERVICE GROUP A

Table 7-A-2. Date Next-State Code at AdLH14.

SCANNER INPUT ASCII DATA NEXT-STATE CODE @
CONTROL CHARACTER CHARACTER DNS3 | Dnsz | pnst | ocTAL
HPIB COMMAND MOGE
Selected Device Clear (3DC) EOT 1 0 1 (5)
Group Execute Trigger (GET) B3 1 ] 0 {6)
Device Clear {(DCL) DC4 1 1 i {7}
Mo Operator Ali others @ Q 4] Q {G)
HPIB DATA MODE
Digit 0123456789 0 4] 1 {13
Space sP 0 1 1 {3)
Clear C 1 0 1 (b}
Execute CH, & 1 1 0 {8}
Mo Operator NUE., DEL 4] 0 V] {0}
Delimiter All others 1 0 0 (4)

@ Determines which state follows state 38, 20 or 10. See Figure 3-5.
@ including all HP-1B address characters.

7-A-33. INSTRUMENT ADDRESS BLOCK.

7-A-34. Comparator UL8 and gate U19B monitor the data bits DS1 through DS7 contin-
uously during the HP—IB Command mode (ATNS at U19B) to detect the 3495A% ASCIH
Listen address character. U19B meonitors bits DS6 and DS7 for the code 01 which defines
the group of ASCII characters of Table 7-A-2. U18 compares bits DS1 through DS5 with
the logical levels of the Listen Address jumpers and gives the Address Enable signal when
the two codes become identical; this defines a character within Table 3-1 in Section IIT,
Operating Instructions.

7-A-35. The Listen Address signal gives the Addressed signal when U20B flip-flop is
clocked at pin 3. A feedback via gates U3B and U3C holds the flip-flop output at the
same level until the Unlisten signal or Unaddress signal occurs. Unlisten signal occurs
when the data bits DS1 through DS7 coincide with the ASCII code for “?” and the
HP—1IB is in the Command mode (ATNS true). Unaddress occurs when the HP—IB IFC
line is made low (true) or when the instrument is turned on.

7-A-36. CONTROL STATE MACHINE BLOCK.

7-A-37. The Control State Machine is the heart of the 3495A. It regulates the reception
of ASCIL characters from the HP—IB and controls the relay decades according to the
characters. The Not State 30/20/10 signal controls the NRFD signa! in the Handshake
circuit; and the state-number bits S1 through 85 control the decade Logic assemblies.
Figure 7-A-6 illustrates the control state sequence.

7-A-38. The 5 MHz Control Clock steps the state machine through its 31 states along
routes determined by three factors: the next state after 30, 20 or 10 is determined by the
ASCIT character at the Data Next State ROM U14 (see Table 7-A-2). The next state after
01 and the defay in states 04 and Q6 are determined by the Next State Qualifier multi-
plexer Ull; all other states are selected by the Memory Next State ROM Uls. The
Memory Next State ROM also selects the most significant octal digit of each state number
with its output bits MNS4 and MNSS5; this is equivalent to selecting a row (30, 20%s,
1Q's or €'s) in the Control State Disgram, Figure 7-A-6.

7-A-39. The Select multiplexer U10 selects the Data Next State to become the least
significant octal digit of the next state number at the next Clock pulse when the present
state is 30, 20 or 10. The Memory Next State and Next State Qualifier are selected
together to become the least significant octal digit of the next state number ai the next
Cilock pulse when the present state is any other state than 30, 20 or 10, This selection
between the two choices for the least significant digit is made by the Data Next State
Enable signal from the Memory Next State ROM.

Model 3495A
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Model 3495A SERVICE GROUP A Section VII
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Figure 7-A-6. Control State Diagram.
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Section VII

7-A-12

SERVICE GROUPA

7-A-40. When the Next State Qualifier and Memory Next State are selected to become
the least significant digit of the next state number, the NSO signal from U11 becomes the
least significant bit and thus determines whether the state number will be odd or even.
NSQ(E]} goes high to give an odd state number and route the state machine from state 01
to 03, 04 to 03, or 06 to 07 when the 34954 has been addressed and its relays are not in
the process of opening or closing. NSQ(H) is low to aflow the 01-to-02 state change when
the 3495A is addressed; it also holds the state machine in states 04 and 06 while relays
are opening or closing.

7-A-41. When the HP-IB is in the Data mode and the 3495A is addressed, the Not
Ready For Data (NRFD) handshake line is held true (fow) by Conditional Bus Hold
(CBH} signal until the state machine enter state 30, 20 or 10. Then CBH goes false,
allowing NRFD to go false so that a new ASCII character may be received. A complete
handshake cycle occurs. If the received character gives a “no operator” code at the Data
Next State ROM, the state machine remains in state 30, 20 or 10 and another character is
received on a handshake cycle. If the character is a valid character, the state machine goes
to state X1, X3, X4, X6 or X7 (X =3, 2 or 1) and CBH goes true agzin.

T-A-42. See the descriptions of NRFD Enable I and NRFD Enable II for the circum-
stances when CBH is overridden to allow data characters to be sent on the HP—IB while
the 34954 is not in state 30, 20 or 10.

7-A-43. DECADE MANASEMENT BLOCK.

7-A-44. The Decade Management block contains the five signais shown on the Control
State Diagram that control the Logic assemblies and clear the Data Storage flip-flops.

7-A-4%. Ten's Store Signal,

7-A-46. Ten’s channel digit received during the HP—IB Data mode is stored in the Ten’s
Storage flip-flops by the Ten’s Store signal. This occurs in states 31, 21 and 23 for the
following typical instruction sequences:

TYPICAL TEN'S

INSTRUCTION STORE

SEQUENCE STATE
Ten's channel digit, unit’s channel digit, execute 31
Space, ten’s channel digit, unit’s channel digit, execute 21
Space, space®, unit’s channel digit, execute 23

*Accepted as ten’s channel digit zero,

7-A-47F, Decade Select Signal.

7-A-48. A unit’s channel digit received by the 3495A develops the Decade Select signal in
state 11. This selects a decade of channels by decoding the ten’s channel digit previously
stored in the Ten’s Storage flip-flops. The appropriate Decade Seiect line from U272 causes
the logic assermbly having the appropriately wired Close address to store the unit’s
channel digit that is presently stored in the Data Storage fiip-flops U6 and U12. The ten’s
storage data TS1 through T5S3 are stored at the same time in the Ten’s Display Storage
flip-flops on A10 or A20.

7-A-49. Decade Select occurs in states 22 and 12 to clear decades. If a delimiter or zn
“execute” instruction is received after a ten’s channel digit, the Data Clear signal resets
the Data Storage flip-flops to G-low ocutputs in states 14 and 16. The four data lines
DI(L) through D4(L) go low (true), giving an invalid digit code of 15. This causes the
logic assemblies having the appropriate Close or Clear address to blank out their displays
and open all of their relays at “execute”.

Model 3495A
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Model 34935 A

SERVICE GROUP A

7-A-50. Decades Ciear Signat.

T-A-51. 3495A%s with serial numbers below 142800736 will issue a Decades Clear signal
in states 35, 25, and 15 when the character “C” is received during the HP—IB Data mode,
or when Selected Device Clear (SDC) is received during the Command mode. An invalid
digit code of 15 appears at the Unit’s Storage Flip-Flops on the logic assemblies, The exe-
cute signal in state 03 then opens all relays and blanks all the decade displays if the
34935A is listening,.

7-A-52. On 3495A’s with serial number of 142800736 or above, the Selected Device
Clear (SDC) command or *“C” instruction is treated as a Device Clear (DCL) command if
the scanner is listening. This results in entering state 37, 27, or 17. A scanner which is not
listening wiil treat the $DC command or “C” instruction as a Carriage Return, “E”, or
Group Execute Trigger, This results in entering state 36, 26, or 16.

7-A-33. Decades Clear also occurs in states 37, 27 and 17 when the universal Device Clear
{DCL) command is received in the HP—IB Command mode. All opticns are then cleared
in state 03,

7-A-54, Execute Signal.

7-A-55, Execute signal redundantly occurs in states 03 and 04 to increase its duration.
This is the signal that enables the Relay State Machine on the A10 and A20 Logic assemn-
blies to close and open the channel relays. The number of relays that are closed depends
upon the number of passes through Control State 11, the “address” configuration of the
options, and the mixture of options.

1-A-56. Data Clear Signal.

7-A-57. Data Clear signal occurs after each data input character, except “no operator”™, is
received on a handshake cycle. By “resetting” the Data Storage flip-flops after each hand-
shake cycle, a “no operator” data code is present the next time the state machine arrives
at state 30, 20 or 10. The ASCII character DEL at U6-U12 gives a “no operator” Data
Next State code at ROM Ul14 and holds the state machine in state 30, 20 or 10 until a
talker can put a new character on the HP—IB,

7-A-58, SERVICE MATERIAL.

7-A-59. The following pages include service material for the A4 interface and control
assembly. Included is a troubleshooting tree, a replaceable parts list, an A4 component
locator, an A4 block diagram, and z schematic of the A4 interface and control assembly,

Section VII

7-A-13
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3495A Ad Assermbly

Check Turn On Circuit U7

Pin 6 = Power On & r.‘ e

Check Clock At TP12

YES /can Inst. Be Addrisses Tos NO

Listen TPG (+}

#Can Alt Channeis Be Onen
ed And Closed Normally

Unit s Functioning Pro-. Ng  Channeis Wil Close Onily A Few Decades Work Missing Individual Chan-
perly nels On Any Decade

Troubleshoot ROM  Sec-
tion Via Flowchart, Page
4-5 Suspect U9 and U10

Check U7 Ten's Storage Check Data Storage Flip-
Flip-Fiops and U22 Flops UB ang U2

YES

Is U1B Pin 14 High "

Check inputs to U8 Com-

parator s L8 Pin 2 High

Check Atns Line Logic

Is 1319 Pin 6 Low

Check The States Of D8
() And D7 {L)

Check U1, U3 and UZ0
Do inputs Correspond

Check Iaputs To UB And

Buspect U8 U12 Registers

Do Inputs Correspond

Suspect US OR LI12 Check HP-IB  Connector

Figure 7-A-7. 3495A A4 Assembly Troubleshooting Tree.
7-A-14
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Model 34954

SERVICE GROUP A

Table 7-A-3. Replaceable Parts Interface and Control A3, A4, A7.

Section VII

Reference . Nify
. . T
Designation HP Part Number | Oty Description Cade Mfr Part Number
A 03 4% 5- 65504 1 INTERFALE & CONTROL AsSY 28480 03455~ 66504
0349669504 REBUILT EXCHANGE 205480 0346589604
AREY OLBG-1 743 1 CAPACITOR~FED: <LUF+-10Z 35Y0DC Va-sOulio G689 1500L04ATCI5A2
aal2 BL50-0093 14 CAPACITOR—FXD JOLUYF +80-20% LOOWVDC GER 28480 IS O-0093
AeC3 OLEC-0G93 CAPACIYOR-FXD OLUF +80-20% 1O0HYOC CER 26480 CL50-0093
AGLA QL50~0093 CAPACITOR-FXD OLUF $80~Z0F LOORYDL CER 8480 GL50-0093
A4LS 41500093 CAPACITOR-FED LOLUF #80-20% LOGOWWEL CER 28480 0L50-0093
A4L6 GE50-0093 CAPACITOR-FXD .0LUF +80-20% 1008vHC CER 28480 0L50~0093
ARLY AL50=0093 CAPACITOR-FXD -0LUF +80-20% L00WVIC LER 28480 41500093
Adl 8 QL1701 1 CAPACITUR-FXD; 68.8UF+-20% 6YDC TA-S0LID L6289 150D6858000642
A4L9 31530~ G533 CAPACITOR-FUD 01UF +80~208 100wvDL CER 28480 QEE0-0093
a4l L0 01350-04%93 CAPACEITOR-FXD -QLUF +80-20% LOOWMYDL LER 28480 CLEL-0093
A&C1R J150=00%93 CAPACITOR~FXD QLUF +8G—-20% 100WVDC CER 28480 QLE0-0093
AGLL2 0150-0493 CAPACITOR~FXD .O1UF «80-208 LOOWVDL CER 28480 OL50-0093
ADD CAPACITORS C14-C17 FOR S/N T1428A01196
AND ABOVE
AAC14 thru C17 01600134 4 CAPACITOR—FXD 220PF 300WVDO 28480 ME0-0134
A4l La54~007%) TRANSISTOR NPN 3§ PD=3GO0HW FT=Z0O0MHI 26480 1854907
ASRL L810~0L36 2 RESESTEVE NETWORK: 28480 L810~0}38
A&R2 E810~3135 RESISTIVE NETHORK: 28480 1810~-01%8
AGR3 GuB3~E025 1 RESISTOR 1K 5% .25 CC TUBULAR Jii21 81025
AGR4 06834 TZ5 RESISTOR 4.¥% 5% .25W CC TUBULAR 41121 £B6725
A4R5 46834723 RESISTOR 4.7K 5% .25W €0 YuButar GLi21 £a4725
AaRE 683425 RESISTOR 4o7K 38 .25H CL TUuBULAR Gr12i £846725
AERT 0683-6725 RESISTOR 4.7X 58 .25W CC TUBULAR Glizl [4:1% F-1]
A4RB OEB3I~4T25 RESISTOR 4.7K 5% .25W CC TUBULAR oEl21 L84725
FET-L 0683~4T25 RESESTOR 4.TK 5% .25d €O TUBUILAR aLE2t C84TZ5
A&RI0 0683~4T25 RESISTOR 4.7K 5% 256 CC TUBULAR oliat £84725
A4R11 056834125 RESISTUR 4.7K 5% .25W CC TLBULAR Okl2L Castzs
AMRE2 J683-4F2% RESYSTUR %.TK 5% .25KH CC TUBULAR orL2 (R r 3]
A4R13 06834725 RESTSTOR &,7TK 53 .25W CC TUuSULAR oLL2l C84725
AuRls d683-4725 RESISTOR 4.TK 53 .25W CC TUBULAR OLlZl CB4725
A4R1S 06834725 RESESTOR &4, 7K 5% .25W CC TUBULAR oLL21 CB4T2S
ABYE 1820-0070 3 IC;DCTL3GATE 81255 SNT430M
A&U2 1820-1 056 2 1C DGYL SNTs  £32 N OUAD SCHMIDT TRIGEER 0L29s SKTA13 2N
Adh3 1820-0054 Fd 1CeDGTEIGATE oLz 9% SHTAO0N
AdUg 18200054 LES0GTLIGATE QL29% SKT4QON
AGLS 1820-0567 1 1L DGYL ML A024P MULTIVEBRATOR 04713 MCEQ24P
AbUL 1620~0839 [ T] 1L DGTL SNT4 LTS5 N FLIP-FLOP 01295 SHT4LTSN
LLTH 1820-0621 i EC DGYL SNY¥&e 38 N BUFFER L2 9% $KT43BN
Aslil 1820-03%28 3 IC3DGTLIGATE ULz95 SHT4D2N
AHU9 1820-417106 3 IC DGYL SNT4  i74 N FLIP-FLOP 0EZ95 SNTAET4N
A4UL0 1826-06L6 1 YCS0GTL; RULT IPLEXER 97263 G3220C
LLTHE L820-0620 3 14 DGTL SNT4 153 N MULTIPLEKER uizes SHT4LY 3N
A%kiiZ 1820~0839 iC DGTL SHY4 LTS N FLIP-FLOP BL295 SHT4LTSN
Adli13 1820-00648 1 PEDGTLGAYE L1295 SHT4LON
Adl A4 14856~ D686 1 ICziL ACM TTL 28440 1616-0596
ASLLS 1BL6-0588 1 I EROM 28480 1816-0568
TET6-0808 FOR S/M 1428A00736 AND ABOVE REPLAGES 1815.-0588 28480 18160588
ASUTE 18160557 G RO 28460 16160887
AAUIE 1816 -0RU5 FORSERIAL NO's, 1428400736 & ABOVE REPLACES 1816--0885 28480 1816--0895
ARULY LB20-~0788 I0 DGTL SNTe  AT4 N FLIP-FLOP 0l29% SHNI4LT4N
LX) L8240 704 i IC2OGTL;COMPARATOR 0T263 9324D¢
A4ULS 1820-000% 1 1CiDGTLIGATE Gi29s SKT420N
A&U20 E820-G07F Z IC BGYL 3K7& Te N FLIP-FLUP bE295 SKT4T4H
AdUZE 1820-347F 10 OGTL SNT& T4 N FLIP-FLOP GLR2 95 SNT4Tan
Asligz 1820~02 L4 2 IC DGTL SNT& 42 N DECODER Gh2gs SHTaBIN
AGY L 0410-0468 1 CRYSTAL, QUARTZ 5.00 KHI 26480 (4 1LG-04%68
A% MESCELLANEDUS
03495-04 153 1 COVER, LOGEC BUARD 28480 03495-04103
L200-04T3 5 SOCKET: ELECS IC L&—UONT DIP SLOR TERM 284 B0 1206-0473
12600474 a SOCKETs FLEGC: IC 14—~CONT DIP SLDR TERHM 28480 L20G~04TH
1251-0415 1 CONNECTOR; i4~CONT; MALE: DIP SERIES 284 80 12510615
1251-3283 1 CONNEGTUR; 24~LONT; FEM3 MICRORT BBUN 78480 125 1~3283
03601647 £ TEAMINAL-STUD SGL — PIN 29480 O360-- 1647
2190-0034 2 WASHER=LK HLCL MNG. LG 196 (M D .337 78480 2196-0034
0380~1036 z STANDOFF-HEX M/FEN o255-LG 6-32—THD 28460 0380-19036
12513698 33 COMNNECTOR: SINGLE ROW 36 FXD MALE CONT 22526 65241
E530- 1098 3 FASTEMER YBU GO ol319]
03800843 2 APPLIES TO S/N 1428A00506 & GREATER, D04BA OBD #
REPLACES 0380-1036
AT 0349586507 1 EXTENDEN ASSY 28484 0345966507
4349526507 1 BUARD, BLANK PC 28480 03495- 20507
125L-2875 CONNECTOR: PC EDGE; 22-CONT; EXTENDER Tir8s 251-22+30-380
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Model 3495A Section VII
SERVICE GROUPRB
Gptions 001 and 003, Accessories 44401 A and 444034
Service Group B contains theory and service information for low thermal decades on the
3495A Scanner, Options 001 and 003 are included in this service group.
DECADES -
- TERVGE GROWF § e e a
i RELAY 45 fid i
SCANNER CHASSIS i CONTROL N
(WITH TWC OPTION OGI's AND CHANNEL THERMAL | ]
TWO OPTICN 003's) ASSEMBLY CONNECTOR | |
MEPLAY AB l
LOGIC CAGETS N |
7™ AssEmiLy DISPLAY
v ASSEMBLY |
CONNECTOR RELAY FLAGS ) —-— T T e — ]
] 1 E 1 RELAY AR A24
(\ bATA s UNITS DIOIT i o CONTROL L1 HERMO- }
TEN'S  DISPLAY DGt CHANNEL COUPLE I
| CONTROL INTERFACE TECACE SELECT ASGEMELY || L CONNECTOR
é {:GN?ROL DECLDES CLEAR I ————— “'j
i LRRAY EXECLTE : 3
HANDSHAKE ASSEMELY TURN ON 1{ : LOGIG s 48
E y ASSEMBLY DISPLAY
[ 2BunecTon AESEMBLY
BOARD o S—
RELAY L&
: CONTAOL A3 A4
Al E LOW
CHANNEL THERMAL
- ASSEMBLY CONTECTOR
POWER 0iSPLAY
SuePLy LOGIC DTS a5
ASSEMBLY DISPLAY
Al MOTHER SOARD = ASSEMBLY
e
EifoL A3 Az4
AlD W ¥ -
CHARNEL T
ASSEMBLY CONNECTOR
DiSPL
LOGIC e A
et ASSEMBLY BigELAY
ASSEMBLY

34558 2928

Service Information on the following assemblies is in this service group.

Figure 7-B-1. Service Group B.

AS Display Assembly

A10 Logic Assembly

A13 Channel Assembly

A14 Low-Thermal Connector
A24 Thermocouple Connector

7-B-1
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Section VIl

SERVIUE GHUUP B

7-B-1. The low thermal decade options are ten-to-one multiplexers. The scanner assem-
blies in these options are the AS Display Assembly, A10 Logic Assembly, Al13 Channel
Assembly, and Al4 or A24 terminal connector. Typical uses of low thermal options
include ohms scanning, voltage scanning, and thermocouple temperature measurements.

7-B-2. The A24 reference connector assembly in option 003 replaces the terminal assem-
bly of option 001. The reference connector provides an isothermal environment and a
thermistor tied to channel (. The thermistor is used to monitor the temperature of the
environment. This value is then used to adjust thermocouple voltages fo compensate for
the connector reference temperature. The adjusted voltages can then be transferred into
accurate temperature measurements, The connector and the compensation procedure are
discussed in Section III, Applications.

7-B-3. Information in this service group is presented as follows:

a. Low Thermal Decade: Theory of Operation
b. Servicing Aids

¢. Servicing Procedures

d. Service Material

A10 THEORY OF OPERATION
(Refer to Figura 7-B-8)

7-B-4. DECADE ADDRESS BLGCK.

7-B-5. Jumper wires placed in the Decade Close Address and Decade Clear Address
circuits determine which digits from 0 to 7 accepted by the 3495 A as ten’s channel digits
activate {“address”) the given Low Thermal Logic assembly. For a Close address, the
Decade Select signal from A4 gives the Ten’s Display Store, Unit’s Store and Decade
Enable signals. Similarly, for a Clear address, the Decade Select signal gives the Unit’s
Clear and Decade Enable signals. A Clear address overrides a Close address. The Decades
Clear signal from A4 functions identically to a Decade Select signa! via a Clear address
jumper.

Model 3495A

INTERFACE A%D

[£9]

RELAY CLOSING FLAS TO A4
RELAY OPENING FLAG TO A4 B OTHER A0 ASSY'S
RELAY OPEN®G FLAG FROM OTHER MO ASSYS
TS 21617 St - US4 RELAY CONTROL
=04 ——— o] DECADE ) _ T A
DATA . RELAY B DiSPLAY
TENS DISPLAY DIGIT STORAGE S - IDs CONTROL DISFLAY  DIGITS
TEpe 18y e e e 0 AS
irg srot HIGH/ LOW RELAY CLOSE,
WS JLEAR, PULL BELAY VOLTAGE,
TENS ISP GUARD RELAY CLOSE,
g CUARD RELAY OPEN,
TEN'S DISFLAY TRANSFER
NTROL ASSEMBLY RELAY ELOCK
CLOCK
QECAOE .
3ELE
"9 QUALIEIE RELAY
. DECADE . 2P quaiiFiern BB - STATE
S T
ADDRESS prace | o L B MACH:NE
EXECUTE o]
4 A48 R 25370
t
DECIDE
DISABLE

7-B-2

Figure 7-B-2. Low Thermal Block Diagram.
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Model 3495A

SERVICE GROUP B

Section VII

7-B-6, “Execute” signal is received from A4 or A8 after Decade Enable goes true: Decade
Exscute then ailows the Relay State Machine fo move out of state 3 and begin the relay

sequencing cycle,

7-B-7. Decade Execute is sent back to A4 or A8 as Relay Opening Flag to hold the
Control State Machine in state 04 (A4 oaly) to allow time for relay opening. Decade
Execute is made false by Decade Disable in Relay state 4; but this does not necessarily
make Relay Opening Flag false, as other A10 assemblies may hold Relay Opening Flag
false, as other A1Q assemblies may hold Relay Opening Flag low (true) via a wired-OR
function. So, Relay Opening Flag goes false only when ali A10 assemblies that have been

addressed reach state 4.

RELAY & DISPLAY
STATUS

Y

H3O
Wty

O

High/Low Relay Close

Decade

High/low retay opens. }
Turn On

Guard relay opens. }

Execute
?

Q 15t

Qualifier

e

Guard Reiay Open

or ten's and unit's

Ten's digit may change,
digtits may blank out. }

YES

4 i 100

Ten's Ddisplay Transfer,
Decade Disable

. Relay
Opening

™« 2nd

Unit's display digit may change
if not blanked out.

Guard relay closes. }

Highflow relay closes. }

Fi?ag Qualifier

: 110

Guard Rslay Close

7 % i1l

FuH Relay Voltage,
High/l.ow Relay Close

EXTRANEQUS SIGNALS

Y%

{ Ten’s Display Transfer

{ Ten's Display Transfer

{ Full Refay Voltage

Decade Disable,

{ Fuil Retay Voltage,
Ten's Display Transfer

Decade Disable,

{ Guard Reiay Close,
Ten's Display Transfer

3423A~B-7982

Figure 7-B-3. Low Thermal State Diagram.

7-B-3
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DTULELE VYV RE

7-B-4

CEMYILE BRYYr D

7-B-8. GECADE DATASTORAGE BLOCK.

7-B-9. The unit’s channel digit stored in the A4 or A8 Data Storage flip-flops is trans-
ferred to the Unit’s Storage flip-flops when a Decade Select signal from A4 or A8 gives a
Unit’s Store signal via a decade Close address jumper. The Unit’s Storage flip-flops are
“cleared” to an invalid digit code of 15 if Decade Select gives the Decade Clear signal via
a decade Clear address jumper.

7-B-10. At the same time that the unit’s channel digit is being stored on A0, the ten’s
channel digit (binary code TS$1--TS83) is being transferred from A4 or A8 to the Ten’s
Display Storage flip-flops with the Ten’s Display Store signal at U12,

7-B-11. RELAY STATE MACHINE BLOCK.

7-B-12. The Relay Clock advances the state machine through its six states in a timing
loop to sequence relay opening and closing, The high/low and guard relays of one channel
are held closed or all the relays of the decade are held open in state 3 until Decade
Execute, the 1st Qualifier, goes true, at which time the state machine is advaniced by the
Relay Clock through all of its states and returns to state 3. The previously closed
high/low relay opens in state 2, the previously closed guard relay opens in state 0, the
new guard relay closes in state 6, and the new high/low relay closes in state 7. The ten’s
display digit may change in state 4 if the decade is wired for multiple Close addresses;
and the unit’s display may change in state 6.

7-B-13. The Decade Execute signals of all AIQ assemblies are buffered and wired
together as an OR function to develop the Relay Opening Flag signal. Relay Opening Flag
is the 2Znd Qualifier; it may go false and allow the state machine to advance to state 6
only when the Decade Execute signal of each A10 assembly is made false by Decade
Disable in state 4. This ensures break-before-make operation. Relay Opening Flag is true
during states 2 and O on each A10 assembly, but may be true somewhat before or after
this interval on a particular assembly since the clocks are not synchronized.

7-B-14. Relay Closing Flag is sent to A4 to hold the Control State Machine in state 06 to
allow time for relay closing. It is a wired-OR function derived from the 83 signal of alf
A10 assemblies and the 82 signal of all A20 assemblies. It therefore occurs in states 4, 6
and 7 on the A0 assemblies and in states 3 and 2 on the A20 assemblies. But it may
occur somewhat before or after the required interval on a particular assembly since the
Relay Clocks are not synchronized.

7-B-15. Relay Closing Flag goes true in Relay State 4 rather than in state 6, when closure
actually begins, to ensure that the much faster operating A4 Control State Machine will
not miss this flag. The Control State Machine leaves state 04 when Relay Opening Flag
goes false, and quickly advances to state 06 where it stops for the duration of Relay
Closing Flag, By having Relay Closing Flag go true before o7 at the same time that Relay
Opening Flag goes false, it is assured that the Control State Machine will not go through
state 06 before Relay Closing Flag can go true and stop the Control State Machine in
state 06,

7-B-18. RELAY AND DISPLAY CONTROL BLOCK.

7-B-17. The relay and display control circuits operate in strict accordance with the six
states of the Relay State Machine as described.

7-B-18. State 3.

7-B-19. All of the channel relzys are open or one is closed in state 3. High/Low Relay
Close signal is true, enabling Q2 in conjunction with a true Relay Select signal to hold the
high/low and guard relays of one channel closed. All Relay Select lines are high (false) if
no refays are closed. Al is cut off, allowing only one-half of the pull-in voltage in state 7
to be applied to the high/low relay coil.

DEMNIINE PrInin r

Modael 3495A


https://www.manualsplus.com/

Model 3495A

SERVICE GROUP B

7-B-28. State 2.

7-B-21. High/Low Relay Ciose signal goes false, cutting off Q2 and opening the high/low
relay that was held closed in state 3.

7-B-22. State §.

7.B-23. Guard Relay Open signal “clears” the Guard Relay Control U8 flip-flops,
presenting an invalid digit code of 15 to the Relay Select decoder U7. All Relay Select
lines go high to open the guard relay that was held closed in state 3.

7-8-24, State 4.

7-B-25. The ten’s channel digit is transferred from the ten’s Display Storage U12 flip-
flops to the Ten’s Display Control U13 flip-flops by the Ten’s Display Transfer signal.
Binary coded lines TD1 through TD3 pass the ten’s channel digit to the display.

7-B-26. If the Unit’s Storage flip-flops have an invalid output digit code of 15 due to
having been “cleared” by an invalid digit code from A4 or A8 or the Unit’s Clear signal,
the binary bits 4 and 8 (US3 and US4) develop the Blank signal at U13 which blanks out
the ten’s and unit’s display digits. Decade Disable signat “‘clears™ the Ué flip-flop, making
Decade Enable and Decade Execute (Ist Qualifier) signals false. Now, the state machine
must stop when it reaches state 3 and wait for Decade Enable to be made true again by
another Decade Select and Execute from A4 or AS.

7.B-27. The state machine leaves state 4 when all other A10 assemblies reach state 4 and
make Relay Opening Flag false.

7-B-28. Stute 6.

7-B-29. Guard Relay Close signal transfers the unit’s channel digit from ULl to the
Guard Relay Control U8 flip-flops. The fourline binary code from U, GRI through
GR4, is decoded into a single-line signal by Relay Select U7 to close a guard rslay. The
unit’s display digit is driven directly by U8 with the binary coded lines UD1 through UD4.

7-8-30. State 7.

7-B-31. High/Low Relay Close and Full Relay Voltage signals turn on Q2 and Q1 to close
the high/low relay on the particular Relay Select line that was driven low in state 6.

7.B-32. When the state machine goes back to state 3, the Full Relay Voltage signal goes
false to reduce heat rise in the highflow relay coil but not open the relay. The reduced
voltage on the coil also allows faster relay cpening on another cycle.

7-B-33. SERVICE MATERIAL.

7-B-34, The following pages include service material for low thermal decade assemblies.
Included is a conventional troubleshooting tree (Figure 7-B-4), replaceable parts lists
(Table 7-B-1), SA test procedure flowchart (Figure 7-B-5}, component locator (Figure
7-B-6), A10 block diagram (Figure 7-B-7), and schematics (Figure 7-B-8).

Section VII
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3495A AI0 Assernbly

Check Clock Hz At TP?
= 1 kHz, If Not Suspect
c5

Be Sure That Close And
Clear Address Jumpers Are
Not The Same

MOdel 3490 A

Felays Close OK But Dis-
play Does Not Function
Properly

No Relays Close And No
Display Digits Light

Check B.C.D, To 7 Seg
ment Decoders And Dis-
plays On The A5 Board

7-B-6

Ry

v rwy

*Cheek U1l And N2

And Their Clock Ang Clear

Lines From The Close And
Clear Address Gates

Display 15 Funetioning But Relays Close But Nog Dis-
Some Relays Do Mot Close piay

Check U4C Dispiay Blank
And W13 Ten's Display
Control

Suspact U7

Check the Relays

)

Check The Decade Enabie
Fiip-Flop

Check Relay State Control
Logic

Check U8 {Guard Refay
Control}

FLEFEWR SRS SR TR EAR B

*Qceurs Only With Channel Closure For Appropriate Decade Address,
Exampile 9830 Program For Decade 2ero:

10:CMD Ul

20:0utput {13,*}" G BE"

30:END
Example 9825 Program For Decade Zero:

10: emd 7 72LH", “OQE"
20: end

Figure 7-B-4. Low-Thermal Decades Froubleshooting Tree.
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Table 7-B-1. Replaceable Parts: A10 Low Thermal Laogic.

SERVICE GROUP B

Section VII

Reference . My
: . HP Part Number | Description Wiy Part Number
Designation ty B Code
Aid 0349566510 ¥ othre 4 LOW-THERMAL 0G0 ASSY 28480 G3455-66510
ALOCL SLel-2 964 1 €3 CAPACITUR~FXU «OLUF +E80-20% Z29RVDC LEK 28480 Qiel{-290%
AlgL2 QL&+ 2964 CAPAC ITUR=FX{ -UGLUF «80~-20% Z5w¥0C CER 28480 01602964
ALOLS 0Lle0—2 264 LAPACETUR~FX0 LGLUF +B0~-20% Z5WVDL (&R 284 BG GLEC 2944
ALDCs Qled-2 904 CAPACITORAFX] LOLUF +80~20% Z3WWDL CER 28480 GLEL~ 2964
ALOCS GL80~0L97 CAPACEITOR-FED; Z2.2UF+-10% 20¥0C TA 56289 150822 5K502042
A30Ce Qle0-296% CAPACEYUR~FXD OLUF #80~20% 25WV0C {ER 28480 QL6G~-2 964
ALQCT 01 60—2 904 CAPACITOR-FXD -0LUF +BG-20¥ 25WVDC LER 28480 J140-2964
AL104QL L853~0020 Z TRANSISTOR PNP 5§ CHIP PO=30GHM 284 80 1853-0320
L1642 L453-G020 TRANSISTOR PHNP ST CHIP PU=300HH 284 80 PEE0GZ0
ALORL 8100041 & CIRCUIT: PSIV; NON-RPRABLE IN 28480 1816-0041
ALOR2 i810-0041L CIRCUIT: PSIv: NON-RPRABLE IN 28480 1610-004E
ALOR3 Q6843311 1i RESESTEBR 330 OHM LOZ .25 CC TUBLLAR 21121 CHEIFEE
A1OR% 0683-1035 & RESISTOR 10K 5% .25k C( TUBULAR GLEZl CH1L35
ALORS Q&B3-1035 RESISTOR 10K 5% .25+ CC TUBULAR g112i CH1C35
ALORS 0682~1035 RESISTOR 10# 5% .25W (L TUBULAR Uli2i {81035
ALORT $H83-1035 RESISTOR 10K 5% .25W CL TUBULAR a1izl LB1C35
ALCRS H683-1035 RESESTOR 10K S5Z 254 CC TUBULAR QLr 21 CBIC3S
ALORS 0683~1035 RESISTAR 10K 5% .25 €€ TUBULAR GLizt LBLIC3S
AL1DR1Q GoUI-4T25 RESISTOR 4.TK 5% .25W CC TUBULAR uiiz2l B4725
A10R1Y 06983122 RESISTOR 412 OHR 1% . 125W FORS/N 1428A00541 01992 PHESBE-1/8-TO--4120-F
AND ABOVE
A10S51 120G-047%3 SUCKEY; ELEC; IC 1e~CONT DIP SLUR TERM 23480 L2GC-Q0&F3
ALOS2 L20G~D4T3 SUGCKET; ELECT §4 Lo-CONT JI# SLDR TERM 28480 1200—-G&T3
Aloul le20-0%1k i 1L GGTL;GATE OL295 SNT408N
AlQu2 igaz0-0070 T OGTLIGATE QL2495 SNTHICN
A104U3 LE20~0070 1C;BGTL;6ATE QEZ95 SNTAIGN
AkOtie 1820-0328 IC3OGYLIGATE Qizes SNI402NM
ALOUS 18200281 Z 1C DGTL SNFE  LOT N FLIP-FLUP 0125% SNT4LGTN
ALOUS 18200281 IC OGTL SN74  LO7 N FLIP-FLOP 01499 SNT4LOTH
ALOLT LE20~049] i IC BOUTL SNT4 4% M DECOBER 3129% ShT4Lla 5N
ALQUSB L620~0839 IC DGTL SNFe LTS N FLIP-FLOP Qizos SNT4LETON
ALQUS LE20-Q5F7 i 1L DGTe SNT4 L6 n ENVERTER 01299 SNT4LEN
ALQULG L824-10%6 1¢ DGTL Sh¥4 132 & CLUNTER 08295 SHNT4LI2N
AiQull L825+0839 L DOTL ShTs LTS & Fi[P~FLUP Ji295 SNTAETSON
AlGul2 L820-0839 i DGTL S5N74 79 N FLIP-FLGP ulZ298 SNTalT BN
ALQULD 1820-0829 IL DGTL SNTE LTS N FLIP-FLUP U1295 SHILLTON
ARQ MISCELEANEOUS
125E-1959 2 LOMMNECTOR: P LUGES L8-CANT§ EXTENDER TLT85 25E-15~30~380
125%i-3538 % CONNECTURE 16~CONT; MALE; RECTANGULAR 28% 80 L25i-3535
S0GO-9043 PIN2PaL. BOARD EXTRACTOR 28480 5060+9043
5040-5843 EXTRACTUR,; P.C. BUARD 25480 5404 C-6b643

7-B-7/7-B-8
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549548 -B-3BiT

RELAY
= ™o

DiSPLAY
b 0

[AGH/LOW RELAY CLl
FULL RELAY VOLTAGE
GUARD RELAY CLOSE,
GUARD RELAY OPEN,
Tows DEPLAY  TRAR

SA3: G001 & 003 DECADE —
Instrument Test - /T ADDRESSES ™ - ™ Zxx
ATO | cLose cLEaR ! o B 243
R | 8sesses
2 Uiz z . & o
Pin Signature Pin Signature i g o EE ¥
5 U978 2 QU77-ACHP — h
6 FHOY 3 4827.PF8P - - e . -
8 @7THU 4 HFFA 4
11 Pagy B 2158 u2 us us | © us . lus
12 HACY 8 7PAL4-HAGH | =
7 39U4-9H5H o — — L eed T L]
L4 a @a7HuU gy
Pin Signature 10 GONE-A4AD 2 ] ﬁ —— — N _— C1or
l !
1 17PA.C343 " PaaATee of| b= 3 cress 228 |y
2 AF31-PE9E 0 i vt ue T us | YT fue| 79
3 71FF-HEG5 1 2000-P3US el = 06 i
4 #0522 e b — @& o
5 P3HC o Ui =
6 P3HC in 1gnature ® | s O— S
8 Fa51 Z RG-S Lo b= é l
12 go22 3 PEEP-P3L0 Uit w2 Bk
i3 P3HC 4 BU77-ACHP i
5] OHHH-3904 i— —
us 6 20e-P3LI0
Pin Signature 7 SO0G-rRLs .
3 F 051 s GHGH-PILE _ ! 22
T | 2| soswasas ~ 0T 00T OB OO00OnInlE
12 P@7UH 14 GBCW)(?}:PSU‘% ABCDEF HJKLMNPRST U YWXYZ
i o7 15 #300-P3UQ A1
in lqnature
- hp Part No.03495-26510
ST T aoe a0ae P
1215 ¢Ooe-P3LI9
Figure 7-B-6. A10 Component Locator.
ug
Pin Signature
2 QeRG-P3U3
GHRG-E2I0
4 A153-6569
5 POSA-4423
& GREG-7EUG
7-10 Q30U-PILA
11 FRGE-PILUD
12 T1FF-H566 .
1 3 a4 F31 'P898 RELAY CLOSWNG FLAG 10 A4
14 GRUR-FTIUD HELAY OPENING FLAG TO Ad & OTHER AIG ASEYS
15 @9@0-5’3 Ug RELAY OPEMING FLAG FROM OTHER A1) ASSYS
ug .
Pin Signature ustTi'wsgs;r ; usl - uss
5 @7HU N iy RELAY 8 DISPLAY
& P426 TEN‘SFSIJJiSTP;_é\Y ST STORAGE T - TOEY CONTROL
U10 UNIT'S STORE,
Pin Signature B DRt
1 PIHC SToRe
2 PA26 FrOM )
3 #7UH as pr i e
Ui
Pin Signature
1 P3HC SELEES o e e RELAY
2 ATF3-8568 L CR— DECADE . 2 quayiFien B s
4 14C3 H ADDRESS et ¥ QuALIFIER  Be- MACHINE
5 AMCE [T T T——— ] -
g ATHA-G3T3 S R
7 PBBA-4423 ey
¢ B7HU
10 7iFF-HEGSH . .
' 9235.269F Figure 7-B-7. A10 Block Diagram.
12 2469 .
13 CP78
14 OCs1-AUFRS
15 AF31-PRY8
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7-C-18. SERVICE MATERIAL.

D 7-C-19. The following pages include service material for actuator decade assemblies. -
Included are conventionai. troubleshooting tree (Figure 7-C-4), replaceable parts lists
(Table 7-C-1), SA test procedure flowchart (Figure 7-C-5, A20 component locator (Figure

7-C-6), A20 Block Diagram (Figure 7-C-7), and a schematic {Figure 7-C-8),

Table 7-C-1. Replaceable Parts Actuator Logic A20.

Heference i Mir
; : HP Part Number | Ot Description Vifr Part Number
Designation Y e Code
A20 03495-66520 1 thru 4 ACTHUATLUR 10018 ASSY 28480 03495« 66520
A20CH 51 682964 CAPACITOR-FXD LOLUF +80-20% 25WYRC CEx 28480 01a0~2964
A2002 4160-2964 GCAPACITOR-FXD JGlUF +BG-20% 25WVDC CER #8480 J160-2564
AZ0E3 QLE~030%9 CAPARCITOR-FXD; 4. TUF+-20% LOY0E 1A 56289 15004 TSEOGL1OA2
AZOCH BLE0-2 6k CAPACITOR-FXD LOLUF +80-20% Z5WVEC CER 28480 016C~2964
AZDLS G160—2964 CAPACITOR~FXD LOLUF +80-20% 254VOC CER 284 &0 QLEC~ 2964
AZOCe SR 602964 CAPACITOR-FXD «OLUF +BO-20% Z5avOC CER 28480 01602964
AZOLT GLEG~2964 CAPACITOR-FRD .OlufF +80-20% 25w¥IC CER B4 EG ALei~2964
AZDCH OE 602 964 CAPACITOR-FXD .QLUF +84-20% 25HMDC CER 28480 016C-2964
A20C9 JLod2964% CAPACITOR—FRD LOLUF +B0-Z0% Z3WVDC CER 28430 0160-2964
AZDCRL 1901-00640 BEORE-SHITCHING 2NS 30V 50MA 28480 }G01-00%0
AZ0R1 18100041 CIRCUET: P31V NOUN-RPRABLE N 26485 LE810~504)
AZORZ 1819~004k CIRCUIT: PSIV: RON-RPRABLE iA 28483 FEI0-Q04L
AJOR3 0683-2235 i RESISTOR 2ZK 5% .25 LC TUBULAR ot £B223%
AZURA G6 833625 I3 RESISTUR 3.6K 5% .25w CC TUBULAR oLzl 8328
AZURS 0684~ LG3L . RESISTOR LOK 10X .25KW CC TUBLLAR Grizr CB1C3E
AZUS1 12600473 SOGKET; ELEC; 1C 316~CONT OHIP SLOR TERM 26480 120C~0473
AZQS2 L200-0473 SUCKET; EERECH 1€ Lo~CONT DIP SLOR FERM 26480 120C~0473
A20uL 18240 T04 i LC DGYL 3874 122 N MULTIVIBRATOGR 1295 SNT4122N
AZOu2 18200084 4 IC DGEL SKN74 53 N GATE Giz9% SNT453N
A2{u3 1820~ 004 1L BGTL SNTS 53 N GATE 0i29% SKT4530
AZOiA 1820=-0070 IC;0G6TL7GATE UEZ94 SNT430N
AZOUS 1820~1130 i I{ BGYL SNT4S. 133 N GATE ubz9s SHT4SLIGN
A20Ué 1820~0839 IC DGTL SKT4  L75 N FLIP-FLUP oL2gs SNI4LTSN
A2du? 18Z20~0328 LC;DGTLGATE GEI9H ShT402ZN
AzQus PiB820-Q839 IC OGTL SNT4 175 N FLEP~FLGP 41299 Shialton
AZGUS 1840-0839 G DGTL SnT4 175 b FLEP-FLOP (AL SHI41T5M
AZGULG LB20~0788 0 DGTL SKNT4  i74 N FLEP-#LUP UL2495 ShNTaLTaN
AZ0ULL Laz0-1¢89 3 IC DGTL SNT4 279 N LATCH glzas SNT42TON
AZOULZ L1820~1089 IC DLTL SNT4 219 N LAITCH 01295 SINTHZ TGN
AZ0UL3 1820047} 4 i DGTL SNTS G N INYERTER G1295 SNTAGHN
AZOUL4A 13200471 IC uGTL SKT< 06 i {AVERTER ULEes SNT 406N
AZQULS LB20-0839 IC DG¥L SNT4 LT N FLIP-FLGY 3d129% SnT4LT5N
A20ULE 1820—-G21i% . EC UOLTL Shits 42 N JECODER 0Lz9s SkT4a42N
AZCULT 18201099 IC 9GTL SN74 219 N LATCH " L1299 ShT4ZT9N
AZ0 MESCELLANEOUS
125419539 CUNNECTOR: #C EDGE: 15-CONY; EXTENOER TLigh 251-1%-30-380
12%1-353% CUNNECTOR; 1o-COME; MALE; RELTANGULAR 28480 1251-3535
5006-9043 PINIP.L. BUARD EXFRALTOR 28480 S040~504%
SU40~6848 i £ATRACTUR 2848 S04 L0448
W
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Model 34935A

4.

Section VI
ACTUATOH BELAY BEPLACEMENT.

Repeat Steps 1—4 of the High/Fow Relsy replacement procedure {located in
Service Group B) to gain access to the Actuator relay board.

Unscrew the two screws on each side of the relay board assembly and remove
the top cover.

Seiect the correct relay to be removed from the identification chart shown in
Figure 7-C-5.

Figure 7-C-9. Actuator Relay Locator.

Slide the metal retainer off the relay as shown in Figure 7-C-10.

_ REMOVED
METAL " RELAY
RETAINER

Figure 7-C-10. Actuator Relay Removed from the Board Assembly.

Lift up on the relay to remove it from the board,
Insert the replacement and slide the metal retainer over the refay.
Replace the cover and side screws.

Insert the Actuator Relay Assembly and Actuator Terminal board into the

Scanner. The Relay Assembly should be installed in the same slot it was removed
from.

Verify that the new actuator relay is operationat.

7-C-11
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Section VI Model 3495A

Table 7-C-2. Replaceable Parts Actuator Channel/Display AB, A21, A22, A23.

Reference _ Mfr ,
- - HP Part Number ; Ot Deascription Mfr Part Number
Designation y p Code
Ab 0349 5 66504 1 theu 4 ACTUATOR DISPLAY ASSY 26480 03495~ 66506
ABCREO 1941-0040 DIODE-SHIFCHENG 2NS 3QV 50RA 28480 1904-0040
A6LR) 19901-0040 DICOE-SWITCHENG 2HS 30V 50MA 28480 190t-6040
AGLCRZ 1901- 0040 DEGDE~SHWITCHING 2NS 30V 50HA 28480 19010040
AGCRI L90}-¢040 DIUDE-SWITCHENG 2NS 30V 50HA 28480 190 1~8040
ABCRY 19010048 HOOE~SHITLHING 2ZNS 30V 50MA 28460 190k Q040
ASCRS 19G1-0040 DEGDE-SWITCHING ZhS 30V 5QMA 28480 1901-0040
A&LRE 19810040 CIGDE~SHITCHING 2ZNS AGY S0MA 28480 190100450
ABLRT 190105040 DLODE-SHITCHING ZRS 3QY 50w 28%80 194 1~0040
AOTRB 1901-0040 PIUDE~SHITCHING ZRS$S 30V SOMA 28480 1901-30%0
A&CRY 1901~-0049 DIUDE~SEITCHING 2AS 34V 50HA 28480 1901-G0&0
&6050-pse L990~0410 10 LED-VISIBLE 248480 199C~-3418
AGRSLIO 19900434 DISPLAY MNURM SEG 1 CHAR -3 [N HIGH 28480 L99L~0434
ASHD DHBL-431L S 10 RESISTOR 439 OHM 5% .58 CC TUSULAR oLt EB&31S
hER1 0686—4315 RESESTUR 430 OHA 5% .5W (O TUBULAR oilet ER43LE
ABR2 0686~4315 RESISTOR 430 OHM 5T .85k CC TUBULAR 01121 EB&31S
ABGR3 06B6~£2LS RESISTOR 439 OHK 5% 5K CC TUBULAR Qtr2i EB43L15
AGR% Q6864315 RESISTOR 430 OHE 5X .5 C{ TusuLaAR CLEZ] EB4315
AGRS D686~4315 RESISTOR 430 OHM 5% .58 CC TUBUL AR 01idt EB4315
A&RO Q6 86~43L5 RESISTOR &34 OHH 5K .5k CC TUBULAR 01121 EB4215%
AGRT Q6 BOG~&ALS5 RESISTOR 430 OHMX 5% 5K LC TUBULAR olizi EB4315
AGRE Q6864315 RESISTOR 430 OHA 5% .5W CC TUBULAR o121 Ef4ALS
AERG Q686~431 5 RESISTOR 430 OHK 5% .5W CC TYBULAR a1121 EB43E5
AHREQ 3663-7515 RESISTOR TS50 OHM 5% .29¢ €O TUBULAH GLi2L LBYLLS
ABRLL 36837515 RESISTOR 750 OHK 5% .25W CL TUBULAR oLi2i CBTELS
AbR1Z F683~THL9 RESISTOR TS50 (HM S8 L25W CL TUBULAR ¢liZl CBIELS
AGRL3 Q683-¥515 RESISTOR 750 UHM 5% .25W CC TUBULAR OR12L CBIELS
AGR 1A 0683-1518 RESISTOR TS50 OHM 5% 25K CL TUBULAR ozl LRTELS
ABRES 3683-FS1S RESISTGR 750 OHE 5% .25H CC TUBULAR ¢riz2i CBTELS
AbR e Q6BI~TELS RESISTOR 750 OH#¥ 5% 25N CT TUBULAR oLiz2h CRTELS
AbUL 1820-1233 L DGTE, SNT4L o7 N DECODER 01295 SKT4L4TH

A6 MISCELLANECQUS

03495-8F 14k ANMUNCTATOR HASK 25480 (3495~ 87701
0349587702 ANNUNCEIATOR MASK 28480 0345587702
12000474 SOCKEY; ELEC: EC p4—(CNT DEIP SLDR TERM 248480 1260-04T%
£E251-2034 CUNNECTOR] PC EDGE] 10~CONT; 01P SULDER 13785 252-1C-30-300
5040-54839% 2 HOUS ENG ¢ ANNUNCIATOR 284 8Q 5G4 L-Hh839
A2i 03495-66521 T they 4 ACTUATOR RELAY ASSY 28484 034 55—66521
AZICRG 1901-0049 DIVDE-SHEITCHING ZNS 30V S0MA 28480 19010040
A2L1CR1 1941~2040 QIOUE~SHITCHING 2NS 30V 50MA ) 28480 1401-6040
A21CRZ L961-00448 SLUDE~SWEITCHING 2NS 30V 50MA 26480 19010040
A21CR3 1901 ~0440 DIODE-SWITCHING 2N5S 30V SCGHA 246480 1990 1-00%0
AZ21CR% L901-004¢ DIUDE~SWITCHING 2h5 30V 50MA 28488 1901~004%0
AZICRS 19010040 DIGDE~SKRETCHING 2NS 30V SOMA 28480 L9 1-G0s0
AZLCRE i20i-0040 DIGOE~SWETCHING 2ZNS 30V 50MA 28480 15410040
ALCRT 190L-50%0 PIGDE-SEETCHENG 285 30V S0MA 28480 149610040
A42YCRE 1901-0040 D{ODE-SHITCHING ZNS 30V 50HMA 28480 LS0 E-004Y
AZL1CRS 1901~5040 DIUDE~-SWITCHING 2N5 30V S0Ma 25480 190 10040
A21KE G490-0563 10 RELAY; E2VALS CONT SA L1SVD{ FORE 2€ 28480 C49C-0563
3490~ 0583 i0 SOCRETs KELAY 28480 G490~ 0568
AZEKL 0495—0G563 RELAY; FZYAC§ COUNY 5a& 115vDC FORH 2C 28480 049{-0563
0499~(0568 SUCKETy RELAY 28480 £490— 0668
A21K2 0490~G563 RELAY; L2VAC; CONT S5A 115V0C FORH € Z8480 G49C-0%563
0490~ (568 SOCKET, RELAY 28450 L49(- 0588
AZLK3 0490~0563 RE4LAY; L2VAC3 CONT SA 1LSYDC FORRK 2C ZB84 80 Q5900563
040~ 0568 SUCKETy RELAY 28480 0490~ 0568
AZLK%E Q6900563 RELAY; B2VACT7 CONT 5A 1i5vDC FURM 2C 28480 049C-0563
D4G0- 0568 SOGKETs RELAY 28480 04900568
AZLKS 04%20~0563 KELAY 3 12VAC; CUNT 54 115¥DC FORM 2C Z8480 04900563
0420~ 0688 SOCKET, RELAY 28480 0430~ 0568,
AZLKS 490563 RELAY: 12VAC; CUNY 5A EL1SVOC FORR 2C L8480 0495-0563
0490- 3668 SUCKET, RELAY 28480 G490 0568
AZLHT 0490-0563 RELAY: LZVAC: CONT SA Ei5vDL FORK 20 28580 04960563
C490- 0568 SUCKEYs RELAY 26480 Ca90—- 0568
AZLKE 34900563 RELAY: LZVAC: CONT 3a L15SYDC FORM 2C 28480 06%L~0563
04903~ (568 SGCKETs RELAY 28480 494~ 0568
AZLKG G490-05563 RELAY; LZval: CONT Sa 115V0L FURM 20 28480 Ca9(~0563
0490~ 0658 SOCKETs RELAY 28480 G49{- GBGB
A2 RONE T thro 4 ACTUATOR CHANNEL ASSY
AZ2AZY 03495~ 86521 ASSEMBLY 78480 1349568571
AZ3 03495-gdr82 {thra 4 ACTUATGR TERMINAL ASSY 284580 6348654102
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Model 34935A Section VIL

SERVICE GROUP D
LOW-THERMAL DUG-DECADES
GPTIONS 004 AND 005/ACCESSGRIES 44404A AND 44405A

Service Group D contains theory and information for low thermal duc-decade scanner
channel options. Each option 004 contains 20 measurement channels. Channel ¢ of
option 005 monitors the connector temperature with a thesmistor, The remaining 19
channels are available for thermocouple connections.

DUC-DECADES
T SEevicE eROUE O T T T T e T
! : Rl £Y Az AGS i
SCANNER CHASSIS nan SORTRGE — 20
[WITH TWO CPTION 004's AND CHANNEL CHANNEL |
TWO ORTION 005 ) il ASSEMBLY CONNECTOR ;
DISPLAY &5 1
LOGIC CIGIFS i
[~ ™1 ASSEMBLY DISPLAY
- ASSEMBLY |
HIZIG e e
CONNECTOR AELAY FLAGS —— el i [Ae |
/ i RELAY 125
Er\ DATA 4 UNIT'S  DiGIT A0 CONTROL I 20 {
. o P17 GHANMEL
TENS DISPLAY DG cramel | 1] fHERMDS | g
WTERFACE BECADE SELECT ASSEMBELY COUPLE
CONTRO TR DECADES  CLEAR | LgoNgEToR _:
CONTROL EXECUTE ISP &Y A ———
P ARDSHIKE RSSEMBLY o *1 LOBIG BT °
B ASSEMBLY o DISELAY
a3 Y Nt
CONNECTOR ASSEMBLY
BOARD T
RELAY
] CONTROL, ARS AGD
] AGD L a0 -
CHANNEL CHA?\}I‘{FL
e ASSEMBLY CONNECTOR
POWER DISPLAY A5
SLPELY LOGIC BIGTS
ASSEMBLY DISPLAY
Al MOTHER BOARD > ASSEMBLY
s | e A%6
REL.
T CONTROL AZS 0
o CHANNEL CHANNEL
ASSEMBLY E%EJ‘;)MQ-
CONNECIT%Q
DISPLAY
LOGIC BiGITS AS
b ASSEMBLY CISPLAY
ASSEMBLY

Figure 7-D-1. Service Group D.

Service information on the following assemblies is in this service group.

A40 20 Channel Logic Assembly

A25 20 Channel Assembly

A45 20 Channel Connector {with Option 004)

A46 20 Channel Thermocouple Connector (with Option 005)
A5 Display Assembly

7-D-1
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Section VII

7-D-2

7-D-1. The low thermal duo-decade options are twenty-to-one multiplexers, The addi-
tional assemblies covered in this service group are the A5 display assembly, A10 logic
assembly, A 25 channel assemnbly, and A45 or A46 terminal connectors.

7-D-2. The A46 duoc-decade reference connector assembly in Option 005 replaces the
terminal assembly of Option 004, The duoc-decade reference connector minimizes temp-
erature differences between each channel and the terminals within each channel. A ther-
mistor is used to monitor the temperature of the terminal. This value is then used to
adjust thermocouple voltages. The adjusted voltages can then be converted into accurate
temperature measurements. The compensation procedure is discussed in Section HI,
Applications.

7-D-3. Information in this service group is presented as follows:

Theory of Operation
Servicing Aids
Servicing Procedures
Service Material

oe ow

A4D: THEGRY OF OPERATION
7-D-4. INTRODUCTION.

7-1-5. The A40 duo-decade logic assembly receives channel instructions from the inter-
face and contrel assembly and controls the relay and display assemblies. The A40 logic is
initialized by instrument turn-on, and relay activity begins on an  Execute signal from
the interface and control assembly. The A40 logic assembly provides A5 display data and
control and A2S5 relay control and drive current.

7-D-6. DUO-DECADE ADDRESS BLGCK.

7-D-7. The dip switch (81) positions deternine the close and open addresses for the A40
logic assembly. The possible duo-decade addresses are ¢, 2, 4 and 6. Positioning the dip
switches is illustrated in Section III, Hardware Programming. The address selection deter-
mines which channel instructions the relays close on and which decade instructions they
Open on.

NOTE
An open address overrides a close address.

7-D-8 The Decade Close {DC) signal stores the channel programming instruction in the
data storage block and clocks the logic delay block which delays the decade close (DC)
signal to the close timer (establishes open priority and break-before-make synchroniza-
tion).

7-0-9. The Decade Open (DO} signal or the Clear signral from the interface and control
assembly will clear all units digits from the data storage block to am invalid digit of 15
which blanks the display and opens all the duo-decade relays. The decade open or clear
signals zlse initiates the open timer sequence (through the logic delay block).

7-D-10. DATA STORAGE BLOCK.

7-D-11. The data storage block stores the channel ten’s and unit’s digits from the inter-
face and control assembly upon the decade close signal from the duo-decade address
biock. The unit’s storage flip-flop is cleared to an invalid digit of 15 by the decade open
ot clear signals.

7-D-12. LOGIC DELAY BLOCK.

7-D-13. The logic delay block provides a small delay {about 15 microseconds) on the

Model 34954
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Model 3495A

decade close signal. This small delay establishes the open timer priority and break-betfore-
make synchronization, since the decade close signal also gates the open timer.

7-D-14. TIMER BLOCK.

7-D-15. The timer block establishes the open and close intervals in which relays are
instructed to open and close. The open cycle precedes the close cycle and is shorter in
duration (220 microseconds compared to 666 microseconds). A channel close instruction
initiates an open Interval followed by a close interval. A duo-decade open instruction
initiates only an open interval,

7-D-16. The open timer interval is initiated by the decade open signal “and” and execute, .
or a decade close signal “andé™ an execute. The open timer signal then holds the delayed -

decade close signal until the open timer interval has ended. The end of the open timer
interval clears the decade open stgnal.

7-D-17. The delayed close signal is then gated to the close timer which begins the close
timer interval. The close timer interval has been determined by the physical properties or
the relays used. The interval must be long enough to allow all relays to close and a reliable
measurement to be made. This includes time to eliminate relay bounce and coil loading
and repeatability effects. The close timer and opening flag signals are used to clock the
unit’s display and ten’s display data into the relay and display control flip-flops.

7-D-18. The instant relays open is dependent upon switching speed. In general, switching
times less than 1.6 msec cause the relays to open outside the open timer interval.

7-D-19. The instant relays close is dependent upon switching time and relay current. in
general, higher switching speeds and more current increase the time to close.

7-D-20. The open and close timers are cleared by instrument turn-on. The logic delay,
open, and close timers are R—C selectable and easily modified.

NOTE

Although easily modified, the factory R—C values were selectred to
guarantee minhmal noise and ¢ switching time under one (1) milli-
second. Modifications to these values represent modifications to per-
formarnce.

7-D-2%. RELAY AND DISPLAY CONTROL BLOCK.

7-D-22. The relay and display control block functions as a BCD-to-decimai-decoder with
a common driver and supplies BCD data to the displays.

7-D3-23. Data from the display control flip-flops is passed to the displays and serves as
input to the relay select circuitry. The relay select circuitry is a one-out-of-twenty
decoder which sinks current through the selected relay coil,

7-D-24. The source for the relay current is a two-level relay coil drive circuit consisting of
current sources Q1 and Q2. Q2 supplies the steady-state refay holding current and is con-
trolled by the close timer (CT) signal. Q1 supplies additional switching current during the
open timer {OT) interval.

7-D-25. DETAILED OPERATIONAL SESCRIPTION.

7-D.26. U7 serves as duc-decade address select decoder by logically “or”ing the decade
select lines in pairs, This establishes 4 duo-decade address possibilities of 00 through 19,
20 through 39, 40 through 59, and 60 through 79. Switch 81 implements a low true
“and™ operation between the duo-decade select signals and the selected option CLOSE
and OPEN addresses.

Section VII

7-D-3
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Section VII

7-D-4

7-0-27. Upon a CLOSE address, Ul4B sets the decade close signal high, which latches
the unit’s digit and ten’s digit information from the A4 or A8 controfler assembly. The dc
signal also clocks the U15A decade close flip-flop, setting the dc signal at TP4. An
“gxecute” signal gates DC through U17D to the U16B open timer, initializing the open
timer interval (the length of which is determined by R13 x C6).

7-D-28&. The oper timer {(OT) signal latches the unit’s digit and ten’s digit information
into U12 and Ul0 respectively, providing a second level of storage. The OT signal also
disables the delayed DC signal at U13B, The execute signal aiso gates the DC signaf
through a logic delay determined by R14 x C8. The open timer (OT) signal performs
several functions to the Ul6A close timer:

a. Clears the umit’s digit flip-flop and clocks the ten’s digi fip-flop, Ul2 and U10
respectively.

b. Generates the opening flag (OF) signal to the controller assembly,
c. Holds the delayed DC signal to the U16 close timer at Gate Ui3B.
d. Clears the UISA decade close {lip-flop.

¢, Provides basic drive for the Q1 (initially off) relay coil drive current source,

7-13-29. Clearing the relay select circuitry removes any current paths through the relay
coils, which causes all relays to open. The gating at U13B is common to ali options in the
34954, Thus, OF serves as a pacing signal to limit the transfer speed of channel data to
the SLOWEST option installed with an open (clear) address.

NOTE

This is important when mixed options are used and high speed capabil-
ity is expected. Always remove any CLEAR addresses from slower
options in this case.

7-D-3G. Holding the DC signal at U3 creates break-before-make synchronization by
implementing the open timer interval hefore the close timer interval, The decade close
flip-flop is cleared to re-initiatize the sequence and recharge C8. Q2 is initially on and
serves as a steady-state zelay coil current source, Q1 provides the transient or switching
relay coil current at the beginning of the close timer interval.

7-D-31. The open timer interval hasts approximately 22 milliseconds. When OT goes low,
the DC signal held at U138 is gated to the UL8A close timer, implementing the close
timer (CT)interval. At this point, the CT signal performs the following:

a. Clocks data through the U12 unit’s digit flip-flop.

b. Generates the closing flag (CF) signal to the controiler assembly.

¢. Clears the U158 decade open flip-flop.

d. Reduces base drive on the 2 steady state relay coil drive current source {reduces
steady-state power demands).

7-D3-32. OT remains low and CT remains high until ancther DC or DO signal and an *‘exe-
cute’ are present.

7-13-33. Upon zn OPEN zddress, Ul4A sets the decade open signal high. This signal or a
“clear” signal sets the U9 unit’s storage flip-flop. This creates an invalid digit code which
is derived by U17C. This signa! is later used to blank the displays,

Model 34954
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Section VII

7-D-6

b. The logic delay timer delays relay selection by implementing the Open Timer Inter-
val and holding the Decade Close Signal to the Close Timer.

NOTE
The open timer signal also clears the decade close flip-flop.

¢. The Opening Flag signal is detected by the interface and control assembly which
halts the transfer of data to the logic assembly until the relay has opened.

d. The Open Timer Interval ends, gating the Close Timer and implementing the Close
Timer Interval.

¢. The Close Timer signai gates the relay and display control flip-flops which select
the proper relay (through the Relay Select circuitry) and provide display data.

NOTE
The Close Timer signal also clears the decade open flip-flop.

f. The Closing Flag signal is detected by the interface and control assembly which
then provides more data to the logic assembly and prepares the sequence again,

g. Current from the Relay Coil Drive circuit is sinked through the selected relay coil
which causes the relay fo close.

h. The Close Timer interval ends and the sequence can repeat.
7-B-44, SERVICING PROCEDURES.
7-D-45. If a faulty reed relay or relay coil is located, the assembly may be repaired by

replacing the component or by obtaining replacement boards from your local -hp- Sales
and Service Office. '

$CAUTIONS
The A41 and A42 PC assemblies require clean handling technigues, Use

gloves when servicing these. assemblies to avoid degrading channel
impedances. '
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Figure 7-D-3. A42 Relay Connection Guide.
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Model 34Y2A

AAVAWELNILL ¥ LM

7-I-46. Replacing the relay board is advised to insure proper low-thermal operation and
reed life. The colls may be replaced without affecting low thermal operation. Part
numbers for these components and boards are in the replaceable parts list of this service

aroup.

7.D-47. Plated-through holes are available on the A42 relay assembly for use in monitor-
ing the relay connections or for permanent connection of measurement wires, The loca-
tion and assignment of these holes is shown in Figure 7-D-3,

7.D-48. The reed and coil channel assignments are etched onto the A41 and A42 assem-
blies to aid in reed and coil replacement.

NOTE

Here again, reed replacement is advised at a board level.

7-D-48. SERVICE MATERIAL.

7-D-50. The following pages contain service material for the duo-decade assemblies.
Included is an A4C Troubleshooting Tree (Figure 7-D-4), SA Test Procedure Flowchart

(Figure 7-D-5), an

A40 component locator (Figure 7-D-6), an A40 block diagram

(Figure 7-D-7), replaceable parts lists (Tables 7-D-1 and 7.D-2), and schematics (Figures
7-1-% and 7-D-9}.
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Section VII

Table 7-D-1. Replacesble Parts.

Model 34954

REFERENCE ‘hp- )
- : i [ 4] N
DESIGNATOR PART NO. TQ DESCRIPTION MER. MFR.PART NO.
LOW THERMAL LOGIC ASSEMBLY
{OPTIONS 004 and 005)

AAD 03485-86640 1 PC ASSY LOGIC 28480 0349556540
A40CT -3 0160-2055 6 CAP—FXD 01 uF 100 v 2R480 01802055
AAOCA 0160-3017 2 CAP—FXD 015 gf 0% TBAB0 0160-3017
AADCS 8160-2065 CAP—EXD 01 pfF 100 ¥ 28480 01602055
AADCE 8160-3017 CAP-FXD 015 uF 085 28480 01603017
A40CT C160-2065 CAP-FXD .07 2F 100 V 28480 0180-20865
A40CS G160-0194 1 CAP—FXD 15,000 pF 206 v. G4250 292918392
AZ0CY 0160-2056 CAP—FEXD .07 2F 100 V 78480 0160-2055
ASOCR1 1901-0040 2 DIG-S .06 A 30 V 78480 18010040
A4OCR? 1902-0654 1 DIC ZNR BKDN 10V 5% 28480 1802-0554
A4GCR3 18010045 1 DIG--58 75 4 100G V 02713 MPA4AGT
A4OCR4 1961-0040 DIO-8 .05 A 30 ¥ 78480 19010040
AGGJA0 1251-1959 1 CONN-PC 30(2X16) EA 04507 251-15-30-380
A40Q1, 2 1853-0012 2 XSTR—PNP 01698 2N2904A
A40R1 06836115 T RES-FADBIO O .06.28W 31607 CBBYIS
A40R2 0683-1305 i RES—FXD 135 .006 .25 W 01607 CRB1308
A4OR3 06830335 1 RES—FXD 3.3 £ .05 25 W 01807 CH33GE
A40R4 06831315 1 RES—FXD 130 £2 .25 W 5% 01607 CE1315
A4ORS 06833915 3 RES--FXD 380 2 05 .25 W 01807 £B3815
A40RE, 7 OBR3-1038 4 RES—-FX[D1OK 06 25W 01607 CE1035
A4ORS 0683-3915 RES—FXD 320 © .05 25 W 01607 CB3915
A40RY 1810-0041 1 RES-NETWORK 9—FIN-SIP 15 PIN-SPCG 28420 18160041
A4ORT0, 11 O683-1035 RES—FXID 10 & .05 28W 01807 81025
ASDR12 PAD VALUE (RES--FXD)

0757-0480 619K 1% 03262 £4-1/B-TO-B192-F

0628-3280 834 1K 1% 28480 0898-3280

O0787-3672 604K 1% 28480 Q757-3672
A40RTE PAD VALUE {RES—FXD)

0757-1959 215K 1% 25480 O787-18580

0757-0449 200 K 1% 03292 C4-1/8-TD-2002-F

(G757-4485 232 K 1% 28480 0757-4485 .
AA0R 14 0683-3815 1 RES-—FXD 38040 .08 258 01667 B3918
A40S1 3101-2094 i SW-TGL ASSYWROCKEH a49a0 76BOR-RED
AZ0U1-3 18580047 3 XSTR ARRAY DA PIN 78480 1868-0047
AGOUL -5 18201729 3 1C TTi. LATCH 01608 SN741.8258N
ASQL7 1820-1201 2 IC—GATE TTL LS AND QUAD 2—INP 01698 SNT741.508N
A&OUS 1D 1820-1195 5 I10-FF TTL LSD—TYPE 01698 SN74LS175M
A4QU11 1820-0577 1 IC—INV TTIL HEX I—INP 01688 SNT416N
A40U2 1820-1195 ICFETTL L8 D-TYPE 31608 SMNT4LS8175N
A40U13 1820-1201 IC—GATE TTL LS AND QUAD 2—INP 01888 SNT741.508N
AdDU4 1820-1204 1 IC—GATE TTL LS 01598 SNT741SI0N
A4QU1B 1820-1212 1 HC--FF TTL LS J~-K NEG_EDGE-TRIG 01598 SNT4L8T12N
A4CUIS 1820-1437 1 G- TTL LS MONDSTEL DUAL (1698 SNT4L8221N
A4QUTT 1820-1208 E IC-NAND DUAL 4—(NP 01698 SN74LS32N
A4GU18 1820-1415 1 1C SCHMITT—TRIG TTL LS NAND 01698 SN74LST3N

7-D-10
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is . Check Signatures. Your Signatursis
U17Pin 3
Signeturs PAeplace W17, ! ug
i Pin 2 ACHP—GUT?
Pin 7 38U4
Pin 10 ALAT

is
Uit Pin 10
Beced Signature HBeplace i1, T‘:m
P3HC nese
'é‘ ? Bigriatures Ranlace L8, ]
r 8 3 Correct
Checic Signatures. Wour Signaturais} ;
U7
Pin 8 HYF 1 Do %
Fin il Hﬂ P uilh Troubieshoos Close And Chack Signatores. Vaur Signatussish
Pins 14 And N o
O Timer Fiip-Fiaps,
15 Taggle o e Beeten % ule
Py X
Fin 7 GagR—PIUg
Are Pin 2 Go0R—P3ILG
These PFin 3 2000--PIUY
Signatures Fepiace U7, I-—p Pin 0 2000 -F3U
Corract - Pin 15 000--PIUS
? |
Is
1B Pin 5
Signature Feplace U5,
23AB Are
7 Thesa
Signatures Reprace U0,

Correet
T
&
Check Signaiures. Your Signaturals] Y£S
uts i i *

U1E Pin 8 sies
#ing HOEY Signatura feplage U15, |—-b | W18 Or Uit
#in 10 H7tP . :

Arg
These
Signgtures
Correct
?

Cheek Clase Switches. {-—D

eptace L7, }—-B

s

Check UT1D; Short L1

U14Pin &
S‘rgnati\.:n.'e Replace U4, |——5 Pin 8 To Ground.
@rHY
?
YES &
"

A

Check U180: Shart Pin 8
To Ground.

Repiace Uit Pin 8. l""’“

Is
17 Pin 11
Signature

- HBEG

Heplace U18, i—b

13 0r Ut 7. |—9

“ Figute 7-D-3. SA Test Procedure Flowchart (SA3: 004 & 003).
7-D9_
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Section VH Model 3495A

Table 7-D-2. Repiaceable Parts.

REFERENCE -hp- ‘
DESIGNATOR paRT No. | TQ DESCRIPTION MFR. MFR. PART NO.
LOW THERMAL CHANNELS
{OPTIONS 804 AND 008)
AB 03495665085 1 PC ASSY-DSPLY 2 28480 03495-868505
ABDS1, 2 19900490 1 DISPLAY-NUMERIC 284380 18900490
ABR1-14 06837615 14| RES—FXD 750 £ .08 28W 01607 CBT5E15
ABUT, 2 1820-1233 2 TTL DCDR 28480 1820-1233
MISCELLANEQUS PARTS
1206-0474 2 14 PIN SOCKET IC 04610 Cu31402
1251-2034 1 CONN--PC 20(2X10) 04507 252-10-30-300
AZ5 03495-00101 1 HOUSING GUTER 28480 03495-00101
A4l 03405-66541 1 COIL BOARD 28480 03495-66541
AdD 03495-66542 1 REED BOARD 28480 03495-56542
P/O KO-K18 03435-31901 REEDS 28480 03495-81901
A4S 03495-64114 1 TERM ASSY 28430 03495-64114
A4B 0348864115 1 TERM ASSY TG OPTION 005 ONLY 28480 D3496-64115
- (REPLACES A45)
A46RTH 08370148 1 THERMISTOR 28480 08370148

7-D-12
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Model 3495A Section VII

SERVICE GROUPE
FAST CONTROLLER
OPTION 100 ACCESSORY 44413A

Service Group E contains theory and service information on the microprocessor con-
trolied fast controller for the 3495A Scanner. Signature analysis information is also
included.

CELETE: A4
INTERFACE
8

CONTROL
ASSEMBLY

ADD: A8
INTE?@?‘FACE

CONTROL
ASSEMBLY

Figure 7-E-1. Service Group E.

Service information on the following assembly is in this service group.
A& Fast Coniroller Assembly

Information on the 3495A signature analysis tests is included in this service group.

7-E-1
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Section VII

7E-1. INTRODUETION.

7-E-2. The fast controlier option is a microprocessor controlled replacement for the A4
interface and control assembly. The A8 assembly is available in place of A4 in Option
100 and as a field instsliable addition in accessory 44413A.

7-E-3. The fast controller assembly uses an -hp- single chip, N-channel, 8-bit nano-
processor and program ROM. Jumpers 1 and 2 select power supply voltages for selection
of EROM (2708 type) or mask-programmed ROM. A 1 MHz crystai-controlied clock is
the clock source for the fast controller.

7-E-4. One factory selected component (R29) is on the A8 interface and control assem-
bly. This resistor is used in the rectification circuitry for supplying a negative back-gate
dc bias to the nanoprocessor. The back-gate bias is printed on the Ul2 nanoprocessor and
R29 selected at the factory to supply this bias. A schematic table lists possible values of
R29 and the nanoprocessor back-gate voltage delivered by each R29 value. Replacement
of your U12 would require replacement of R29.

7-E-5. The features of the A8 fast controller include an expanded instrument instruction
set, software and hardware incrementation of channels, and signature analysis test capa-
bitity throughout the controller and logic assemblies,

7-E-6. The initial increment behavior and SA test routine are selected by switches 6 and
7 respectively on dip switch S1. Closing switch 6 initislizes the 34954 in the 1§} mode;
with the external increment capability disabled, closing switch 7 initiates the SA test
roufine upon turn-on.

7-E-7. Information in this service group is presented as follows:
a. A8 Fast Controller: Theory of Operation
b. Signature Analysis Tests

¢ Service Material

7-E-8. Refer to the A8 block diagram in Figure 7-E-2.

Model 3495 A

INTERRLFT
COMTRO

LINES
Tes SURS ON Ok ]
g 1 ek A :
EXTERNAL EXTERNAL o : !
TREATMENT ENCREMENT KT RES 1‘ ;
CIRCLTH INT ENA H [ @B es
i P TURK ON
|
! e
RANDSHACED #= CLEAR
et A .
T ! DECARE
; g : 1 ~— SELECT
per
LA rpac _ RELAY CHANEL
“ i CONTAGE SELFCT i
I e o84
!
1 Ay = 1
< T HANDSHAKE i f——— ExECuTE
e : ATN
HANDEHAKE H
LiviEs ] REN
e
HEIB ol Ds2
: [=t
| us@, D3I
E\ . mPUT bATA DIo: - DIGT
— ADDRESSING
Drol-nto8 FORESS
TP-- FEST POINT
DS - DEVICE SELECT LiNES

7-E-2

Figure 7-E-2. A8 Block Diagram.
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7-BE-4

Mndal 3495 A

increment circuitry is enabled and the nanoprocessor is not currently in an interrupt
phase.

7-E-26. The increment routine automatically determines the first incremental channel
number dependent on the present, first, and last channel values and sends the data to the
logic assembly. The clear signal is then initialized and the open flag checked (A40)
assemnbly in the open timer interval).

7-E-27. When the relays have opened the relay opening flag goes high and the nano-
processor determines the next incremental channel.

7-E-28. The relay closing flag goes high at the end of the close timer interval signifying
that the selected relay has closed. The nanoprocessor then returns to the main control
program,

7-E-29, The external increment routine allows the 3495A to change channels without
performing the HP--IB handshake sequence. The power-up external increment capability
of the fast controller eliminates the need to program this capability. The scanner need not
be listening. :

7-E-30. SIGNATURE ANALYSIS TESTS.

7-E-31. Four signature analysis routines zre stored on the A8 read only memory. These
four routines are used to generate recurring data throughout the 3495A control, logic,
and display assemblies, With the use of an -hp- Model 5004A Signature Analyzer, this
data can be interpreted as characteristic signatures and compared to factory values.
To implement the SA tests, ciose switch 7 on the listen address dip switch. Upon turn-on
the nanoprocessor will initialize the first SA test routine.

7-E-31. SAB, ROM Verification Test.

7-8-32. This test checks the ROM and nanoprocessor if the power supply signature is
incorrect although the test set-up is correct. Test point 3(_f ) provides the clock. The
positive and negative edges at test point 4 provide the start and stop signals respectively
for this test. Open the jumpers at the ROM output lines (Pins 9--11,713~17). Using an
-hp- Model 5004A Signature Analyzer, check the signatures at the pins listed in the SAQ
troubleshooting procedure diagram.

7-E-33. SA1, HP—iB Data Bus Tests.
7-E-34. The second test checks the circuitry which affects the data bus. The positive and
negative edges at test poins 1 and 2 provide the start and stop signals respectively. The
ROM jumpers are in for all remaining tests. This test requires three configurations to
implement its three parts. For each part,

a. configure the circuit;

B. Turn on the 34954,

¢. Proceed to check the signatures as directed on the SA troubleshooting procedure
diagram.

CONFIGURATION 1. The first configuration is as follows:
a. Start (_§ ) and stop ("L ) signals at Test Point 1.
b. All dip swiiches open except §7.

c. All HP B data lines open.

WVOLIGLE YV RE

Qantime VITT
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Madel 3495 A

CONFIGURATION 2. The second configuration is as follows:
a. Start (_§ ) and stop (L_) signals at fest point 2.
b. Al dip switches open except S7.
¢, Al HP--1B data lines shorted to ground,
CONFIGURATION 3. The third configuration is as follows:
a. Start (_§ ) and stop (&) signals at test point 2.
b. All dip switches closed,
¢. All HP—IB data lines open.
7.E-35. The scanner should increment throvgh all possible channels (§@ through 79} at
approximately 1/2 second intervals. Thus, all decade and duo-decade address selections

can be determined and all displays checked.

7-E-36. The SAI routine also provides known changing data throughout the logic and
display assemblies for use in conventional troubleshocting procedures.

1-E-37. SAZ, U13 VEST.

7-E-38, The third test checks the U13C inverter. The positive and negative edges at fest
point 2 provide the start and stop signals, respectively. The configuration need not be
changed.

7-E-38. SA3, INSTRUMENT TEST.

7-E-40. The fourth test checks the remaining logic and display assemblies. The start
() and stop (") signals are obtained at test point 1. The signatures given in the sig-
nature tahles apply for options addressed as follows;

Option Tested Others
Close Cpen (Clear) Close Open (Clear)
07 Norne None None

7-E-41. The 8A troubleshooting procedure begins in Figure 7-E-4. The signatures are
listed in tables located on the schematic pages in the service groups where the assem-
blies occur, and incorporated into the procedure diagram in that service group, Spaces are
provided next to the diagram signature blocks to pencil in your test values for quick refer-
ence. The SA summary page preceding the procedure diagram lustrates the tfest
sequence.

7-E-42. SERVICE MATERIAL,

7-E-43. The following pages contain service material for the fast controller assembly.
Included is a signature analysis suminary page, an SA test procedure flowchart (Figure
7.E-4), a replaceable parts list (Tahie 7-E-1}, and A8 component locator (Figure 7-E-5},
an A8 block diagram {Figure 7-H-6}, and a schematic {Figure 7-E-7}.

7-E-5/7-E-6

Section Vil
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SATEST PROCEDURES SUMMARY

. 1. All SA tests performed with 5004A hold and self~test functions OFF {out).
2. Hyphenated (—) signatures have alternating values.
3. *indicates predominant signature,
4. Signatures included in the SA test procedures are in bold type.

5.  REDsignatures comprise the abbreviated SA tests.-

SA Test Set—Ups

i S s DI01-8
Test 5136 | J2—J8 | Clock Start Stop To Ground
SAG Ciosed | Cpen TR3 TP4 TP4 Open
SA1
Configuration 1 | Closed | Closed | TP3 TP1 TP1 Open
Configuration 2 | Closed | Closed | TP3 TP2 TP2 Shorted
Configuration 3 | Qpen Closed | TP3 T2 TPZ Open
S»'DQ1 Open Closed | TP3 TRZ TPZ Open
SA3 Open Closed | TP3 1 TP1 Open

Lctear addresses of 2 7. Close address of 1 for Options 001 — 003 and O for
Options 504 and 005.

SA Test Procedure Flowchart
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g - ; SERCRP : : FRPART
- PART NQ. TG DESCRIPTION : MER. MER. FART NO.
FAST CONTROLLER -~ OPTION 100 t
AR 034956-66508 1 E 28480 Q5 -BEEOR
ABCT 41800228 l [ 04260 1 160D226X901582
ABC2 4160-3247 H POSRARO | 01803847
ABCH S16003652 1 L8Rt | 01800362
ABCA 21800098 1 CAP-FXD 1006F 20 V DO0AZ00 | 160D107X002052
ABCE-7 912, ¢
4,15 01800157 9 CAPF X1 2.7 uF 20V 0az00 | 1s0n778X002042
ABCE Q1301746 1 CAP.EXD 15 4 4200 X002082
ABC13 Q1400158 1 CAP -7 XD 200 »F 306 V 01 J03G0WYICR
ABCHT, 2 1901 13040 3 | BHG-5I 0B A F Y
ABCRE 18023030 1 DG BKDN 301 V
ABCRE 19020047 1 DO - 2 NF 3e622
ABCRE 18010048 D05 08 4 30V 1801 UaAT
ABIS 12500082 1 CONB R BNC FEM SGL 283130
ABJE 12561.3283 1 COMM 24 PIN 1P 1B 28480 | 1261.3083
ABR1 07570479 & -FXO TR0 5L 01 FIEW 3282 CAVB-TRI8T1-F
ABRZ 07570281 4 §F X0 2740 51 .01 128 W C4-1/8-T02741-F
ABRZ 07570429 RES.-F XD 1820 81,01 126 W CATRTO1821F
AER4 Q7570281 FLES - 01 2B W C4-TA-TO-2741.F
ABRG 47570429 RES- 20 8201 125 W §OGAAR-TO-E2T-F
ABRE Q757-0281 RES.FXD 2746 1 07 .32 PG4 1/E-TO-2741.F
ABRY Q7570479 RES-FXD 1320 £3 07 | C4-1{3-10-1827-F
ABRS8 47570281 AES-F 746 £1 61 €218 TO-2741-F
ABRS 07570428 4 Jii| CA1/2-T0A621-F
ABRIC 0757-0431 4 011z C4.1/8-T0-24:31-F
ABRYT G7570428 0. CA-1/E- T 1621 -F
ABRTZ G757-0431 01, CAE/B-TO2ATT-F
ABRTS HIB7-0428 o £41/8-T0-1621-F
AR 14 07870421 FXD 2436 2 0 €41 /8-T0-24351.F
ABR16 07870478 FXO 1626 03 01 v CATJE-TGI621-F
ABR16 07570431 FXD 2430 2 .01 . 4.4 /8-T0-2431.F
ABR17 0757-0283 4 | RES.FXD2008 0 81 .17 C4-1/8.T0-2001-F
ABRIB O7E7-0465 1 1 RES-FXD 160 ke 61 . C41/8- 01063 F
ABF1Q 07570280 4 | REE-FXD 100052 .61 12 C&1/8-TO-1081-F
ABF20, 21 07570283 RES—EXD 2000 82 .81 .12 C4-1/8-T0-2001F
ABRZY 07570280 XD 1660 12 01 . C4-1/8.T01001-F
ABRZ3 07570423 X1820 £ 61 13 ©4.1/8-T0-1829 F
ABR24 07570280 XD 1080 12 81 325 €4-1/8-TO-1001 -+
ABR25 07570423 XD 1820 £ 81 178 W CA1/8-T0-1821.F
ABR26 Gr51-0a01 H X160 R 01 125 W £4-1/3-T0-101 -8
ARR27 Q757-0407 1 XD 200 6 01 126 W C3-1/8-T0-201
ABRH728 07570286 ~FHD 1068 $ .01 128 W CA/B-FO1G0T-F
ABRZG BAD VALUE [RES-FXD}
07570440 9k CA3IB-TOTB0T-F
U698-3518 CA-1B-TATRRE-F
0648-3558 CA-H/B-F0-A62 1. F
06980684 Ca-1/R-FO-2161.F
QE58-3226 ? | Caa/8TO431E
07670280 518 2 | 418 T80T F
06584459 49 1 03292 | C31/8-F0-834R-F
1 XD 08001 125 W 03202 | C41/8-TO-201 -F
RES-FXI1000 22 .01 126 W 05297 | C41B-T0-1001-F
ABR30 Q76707683 AECLEXDI 2000 & .01 325 W 03207 | C4-1/8-TO-2001-F
ABR3Y 18104269 1| BES NETWORK gPIN SIP 2848G | 18100269
ABR32 18100263 1 | RES NETWORK 10-F1N 51P 28480 | 18190263
ABS1 31011973 11 Sy ASSY-—SIL 2484 | 1191028
ABUS 1820-1200 2| ICgFR TTL 01698 | SN74LB2EN
ABU2 1820-11a4 FlOIC-GATE TTL 02057 | MC14816CP
ABUI~5 1820-1416 J | 1 -BCHMITT-TRIG TTL 01698 | SN74LEI4N
ABLIE 142001112 2| ICFRTTLLS D-TYPE GHEOR | SNT4LE74N
7 1820-1769 1 16-8FR TTL LS 03408 | DMBILEGIN
ARUS 1820-1200 2 IQINV TTL 02237 | BLSOBPC
ABUD 18201112 I EE TYL LS D-TYPE 01698 | SNT4LET4N
ABUTY 1820-1209 IS BFR TTL D648 | SNTALBSEN
ABLIZ 18201691 1] IC-RCPROC MOS 28480 1 1820-1681
ABU13, 14 1870-1198 3| ICINVTTL Q1698 | SNT41804N
ABUIE 18720-3216 1] IC-DEDATTL L 1686 1 EN74LSTIEN
ABU1E 1820-1199 1€V 1T 01688 | SN74L504N
ABLTY 1828-1873 1] 1C-BFR TTL LS 03406 | DMt LE9SN
ABU1S tB20-1240 1] ICBCDA TTL 41698 SN745108N
ABY1 04101601 P GRYSTAL-QUARTZ 2BABO} 0410-1001
T-E-10

Table 7-E-1. Replaceable Parts.
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Model 3495A

Appendix A

APPENDIX A

A-1. INTRODUCTION,

A-2. This information is provided as a general summary of

98304 Calculator programming techniques for the Hewlett-

Packard Model 3495A Scanner, It serves as a basic program-
ming guide which you can refer to when developing 9830A
programs for the 3495A Scanner.

3495A PROGRAMMING GUIDE FOR THE -hp- MODEL 9830A CALCULATOR

A3, HP--1B COMMAND MCDE.

A-4. The metheds shown in Table A-1 and explained in
this section may be used to put the HP—IB in the Com-
mand mode for addressing the calculator to talk and the
3495A to listen, and to ¢lear or trigger the 3495A. Literal
commands are used when they are to be constant in the
program; computed commands are used when they are to
be variable, dependent upon prior INPUT, READ, ENTER,

Table A-1. 98304 Command Methods.

18 CMD"commands”

LITERAL

commanDs | 10 FORMAT B, "commands™

20 OUTPUT (13,10} 256;

10 FORMAT 3B
20 QUTPUT (13,10} 258, command,

COMPUTED command,
COMMANDS

10 QUTPUT (13"} WBYTE 258,

STAT or RBYTE statements, or computations. Table A-Z
Hists the 3495A commands.

NOTE

A WRITE statement may be used instead of
QUTPUT excepr to address the caleulator ic
ralk. Example 2 will not work with WRITE
because it addresses the caleulator to talk

A-5, Litersl Commands.

A-6. The CMD statement gives the Command mode, sends
the commands, and returns the HP--IB to the Data mode.
CR/LF characters are not sent. String variables may be used
in the CMD statement if the String Variables ROM is
instailed in the calculator. The “256” term gives the HP—IB
Commanrd mode; it may be omitted if it has previously
been executed and the “5127 term (under binary format)
or CMD has not been executed since then. The last seimi-
colon in the QUTPUT statement suppresses CR/LF, but
these two characters are ignored anyway by the 3495A in
the Command mode, The “commands’ term may appear in

WRBYTE command, the FORMAT or OUTPUT statement. The calculator keys
WBYTE command, that give the commands within the quote field of either
statement are Hsted in Table A-3.
Table A-2. Commands.
Command ASCH DI07-DI01 Decimal Comments
Setected Device Clear (SDC) EQT 00GH100 Secanner Must Be Listening
. With The MP-IB In The
Group Execute Trigger {GET} BS 0001000 Command Mode.
Device Clear (DCL} DC4 ¢010100 20 Scanner Must Be Listening
My Listen Address {MLA} Tabie 3-3 Table 3-1 Table 3-1 FThe HP-1B Must Be In
; The Command Mods To
?

Untisten Address {UNL] ? 0111111 63 Address The Scanner.

Al
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A-7. Computed Commands.

A-8. See Literal Commands concerning the “256” term.
The “command” term must be an expression equal to a
decimal number in Table A.2. CR/LF are suppressed
by the semicolon at the end of the OUTPUT statemnent. {In
the free-field format—{13,*)—the CR/LF characters are
initially suppressed by the semicolon, but they will eventu-
ally be issued if more than 72 characters are output (contig-
ucusly or not} under the free-field format, or if an END or
STOP statement is encountered, or if the STOP key is
pressed.)

Table A-3. 2830A Command Keys.

COMMAND KEY OR KEYS
spe* fg D
GET* fg H
DeL* fg T
MLA Kay or SHIFT key corresponding ta an

MILA character in TFable 3.1, with the
foliowing exception:

ot fg 2

UL ?

*Ferminal | ROM required; calculator must be in
TEXT mode, See Terminal 1| BROM manuat for further
information,

A-0. HP—IB DATA MODE (Tahfe A-3).

A-10. The methods shown in Table A-4 and explained in
this section may be used to put the HP--IB in the Data
mode and instruct the 3495A to close and open channels.
Literal instructions are used when they are to be constant
in the program; computed instructions are used when they
are to be variable, dependent upon prior INPUT, READ,
ENTER, STAT or RBYTE statements, or computations.
CR/LF characters are automatically sent as an “‘execute”
instruction at the end of the OUTPUT statement; these
characters may be suppressed by a semicolon at the end of
the QUTPUT statement if they are not wanted at this time;
but see Computed Commands concerning suppression of
CR/LF under a {ree-field format. See Table A-5 for the list
of instructions.

NOTE

A WRITE statement may be used instead of
QUTPUT unless the calculator is addressed to
talk in the same WRITE or related FORMAT
statement. Example 2 will nor work with
WRITE because it addresses the calculator to
talk.

A-2

Modei 34954

Table A-4, 9830A Instruction Methods,

10 CMD"™ "instructions”

10 FOBMAT B, "instructions”

LITERAL
INSTRUCTIONS 20 OUTPUT (13,10)512

10 CGUTPUT (13, WBYTE 512,

Yinstructions”
10 OUTPUT (13,*)WBYTE 512,
COMPUTED . .
INSTRUCTIONS WBYTE instruction,
WRYTE instruction

10 FORMAT B,2F3.0
COMPUTED
CHANNELS 20 OUTPUT {13,105512,

channel, channel

A-11. Literal Instructions.

A-12. The “instruction™ term is a literal string of instruc-
tions. The CMD statement may be used to alternately select
the HP—IB Comumand and Data modes any number of times
needed, limited only by line length; however, it always
leaves the HP—IB in the Data mode. If it is not wanted to
send commands, the Command mode may be effectively
skipped by using an empty quote field as shown. The
*5127 term gives the HP—IB Data mode; it may be omitted
unless the HP—IB has been left in the Command mode by a
previcusly executed 265 term under the binary format.
A —CMD*".- statement may be substituted for the “5127
termn. Instruction “E” is not reguired at the end of the
FORMAT or OUTPUT “dnstructions” string because
CR/LF are automatically sent as the last characters.

Tabie A5, Instructions.

INSTRUCTION ASCII CHARACTER DECIMAL

Digit 9,1,2,34,586,7,8,9 48 thru 57

Space 3P 32

Clear C 67

Execute Carriage Return (CR}, E 13, 68

External Increment [ 73 48
Off

External increment i1 73 49
On

First Channel F 70

last Channel L 78

Software incremant 5 83

Mo Qperator NUL, DEL 0,127

Delimiter Any other character ¥ thru 126*

*With preceding exceptions

A-13. Computed Instructions.

A-14. The WBYTE 512 term may be omitted under the
conditions described in Literal Instructions. The ““instruc-
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tion” term must be an expression equal to a decimal
number in Tabie A-5,

A-15. Computed Channels.

A-16. The “512” term may be omitted under the condi-
tions described in Literal Instructions. The “channel” term
must be an expression equal to one channel number O
to 79. Three characters are sent to the 3495A under an
F3.0 format: space-space-digit or space-digit-digit. The
first sequence is seni for channel numbers 0 through 9, the
second seguence for channels 10 through 79, This method
requires 10 msec more time per channel than the previcus
two methods because of the carriage return and line field
characters that are automatically sent.

A-17. A decade of channels may be opened by sending
the ten’s channel digit under an F2.0 format followed by an
“execute” instruction. Digits 0 through 7 clear decades 0
through 7, digit 8 clears decade 0, and digit 9 clears decade
1.

A-18. EXAMPLES,

A-19. Each of the following examples closes channel 36
if the calculator has talk address U™ and the 3495A has
listen address )"

1) 10

2) 10
20

3) 10

4) 10
20

B} 10
20
30

6) 10
20
30

7} 10
20
3¢

Appendix A

CM{)”?U}",”SGE”

FORMAT B, “?U)",B,"36"
QUTPUT {13,10)256,512

QUTPUT {13,")WBYTE 256 WBYTE 63,
WBYTE 86, WBYTE 41, WBYTE 512,
WRBYTE 48+3 WBYTE 4845

NOTE
“857 is decimal number for ASCIT “U”,

FORMAT B,“?U)".8,F3.0
OUTPUT {13,10)256,512,36

cMD Uy
FORMAT F3.0
GUTPUT {13,20)36

CMB“?U)”
FORMAT “3",F2.0
QUTPUT (13,2016

CMD“?U)"

FORMAT 2F20
OUTPUT {13,2(03,6

A-3[A4
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Appendix B

APPEMDIXN B

B-1. INTRODUCTION.

B-2. This information is provided as a general summary of
88254 calculator programming techniques for the Hewlett-

Packard Model 3495 A Scanner. It serves as a basic program-
ming guide which yvou can refer to when developing 9825A
programs for the 3495 A Scanner.

349548 PROGRAMMING GUIDE FOR THE -hp- MDDEL 9825A CALCULATOR

B-3. HP--IB Command Mode.

B-4. Literal commands are sent using the CMD 7 state-
ment as shown in Table B-1. The command statement
places the HP-IB in the Command mode, sends the com-
mands, and returns the HP—IB to the Data mode. The
select code is required and must correspond to the Select
code on the 98034A Interface Card (assumed 7 here},
Carriage-Return and Line Feed characters are not sent when
the CMD statement is executed. The commands within the
quote field of the statement are ASCIE characters corres-
ponding to the commands listed in Table B-2. The 9825A
statements that produce 3495A commands are listed in
Table B-3.

B-5. The 98235A is addressed to talk and the 34954 to
listen by the select code parameter in the CMD and WRT
statements. Addressing with these statements is shown in
Table B-1.

B-6. The 98Z5A can send special command statements to
trigger (GET) or clear (DCL and SDC) the 34954 in the
Command mode. The 98254 special command statements
are shown in Table B-1.

B-7. HP-IB Data Mods.

B-8. Channels are programmed by instructions sent while
the HP—IB is in the Data mode. Instructions can be sent a3
literal instruction strings, varizbles, or channel aumbers.
Literal instructions are used when channel numbers are
constant in a program. Computed instructions are used
when channel numbers are o be variable, dependent on
prior ENT, RED, RDB, RDS statements, or computations.
The 98235A instruction methods are listed in Table B-4.

8.8 Literal Instructions.

B-10. The “instructions” term is a Hteral string of instruc-

Table B-1. 98254 Command Methods,

; ROM Needed
égz-s'iandq 10: emd 7, “Conmmaginds”
i Extended (Wi}
Addressing 10 emd 7, 77U Extended ]
10: wrt 709 Genegral 110
Command From Table 8-2
Special 16: trg 709 Group Execute Trigger {GET) Extended |¥is}
Command 10: cir 7 Device Clear (DCL} Extended e}
Statements
10: ¢ir 709 Selected Device Clear 8o Extended H{]
Table B-2. Commands.
Command ASCH DIG7—D101T Decimat Comments
Selected Device Clear (SDC} EOT 0000100 4 Scanner Must Be Listening
. With The HP-IB In The
Group Execute Trigger (GET) Bs 0041000 2 Command Mode.
Device Clear (DCL) Dc4 0010100 20 Scanner Must Be Listening
My Listen Address {MILA} Table 3-1 Tabie 3-1 Tabie 3-1 The HP-IB Must Be in
The Command Mode To
i ?
Unlisten Address (UNL) ? 0111111 83 Address The Scanner.

B-1
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Table B-3. 9825A Command Statemants.

Command Statements
SDC clr 709
GET trg 702
GCL clr 7
MLA Key Corresponding to
MLA tn Table 3-1,
UNL ?

tions. The CMD statement always leaves the HP-IB in the
Data mode. The empty quote fleld effectively skips the
Command mode. An “E” instruction is required at the end
of the literal stiing in the CMD statement to execute the
instructions. The WRT statement automatically sends a
Carriage Return.

8-11. Computed Instractions.

B-12. The last two digits of the select code may be omitted
if the scanner is slready addressed to listen. The 7 is neces-
sary as described before. The irstruction term must hef an
expression equal to the decimal value of the appropriate
instruction in Table B-5.

#-13. Computed Channels,

B-14. The last two digits of the select code may be omit-
ted il the scanner is already addressed to listen. The channel
term must be an expression equal to one chanrel number 0
to 79. The format specification is necessary. This method
autematically sends Carriage Return and Line Feed
characters.

B-15. A decade of channels may be opened by sending the
ten’s channel digit under an £2.0 format followed by an
“execute’ instruction. The digit 8 clears decade 0, and the
digit 9 clears decade 1.

§-18. Examgles.

B-17, Each of the following examples closes channel 36 if
the calculator has talk address “U” and the 3495A has
listen address *)”.

1100 emd 7, “?U07, “38E” Literal Instruction.

Table B-5. instructions.

Model 3495A

INSTRUCTION ASCH CHARACTER DECIMAL

Digit $,1,2,34,5,86,7,89 48 thru 57

Space 5P 32

Clear C 87

Execute Carriage Return (CR), E 13, 69

External Increment 1@ 73 48
Off

External Increment 11 73 49
On

First Channel F 70

Last Channel L 76

Software Increment 5 83

No Operator NLUiL, DEL G, 127

Delimiter Any other character 1 thru 126

*With preceding exceptions

2} 10 wrt 709, 36" Literal Instruction,
31 10:  wib 741, 4843, 48+6 Computed instruction.
4) 1G:  ftmt 3.0 Computed Channel.

200 wrt 709, 36
5} 10 fmt ~37, f2.0
20: wrt 709, 6

6} 10:  fmt 2f2.0
20: wrt 708, 3,6

Computed Channsi.

Computed Channel,

B-18. The following program cycles through channels 1
through 79. The *C” instruction clears the previousty
closed channel before closing the new channef {break-
before-make sequencing). Steps to take a measurement and
store the data would normally occur between Steps 20 and
30.

10: for X=0to0 79

20:  fmt 13.0wrt 709, “C" X
30: next X

40 end

B-19. To check channel relays, a known voltage could be
applied to every channel (open terminzis) and a de¢ voltage
reading taken on each channel, Resistive or open relays can
be determined from the stored readings.

Table B-4. 9825A instruction Methods.

ROM Meeded
{.iteral 10: emd 7, 22U, “instructions” Extended 10
Instructions | 4o e 700, “Instrictions” General 10
Computed 10: wtb 709, /nsiruction, Instruction General ¥ie]
Instructions
Computed 10: fmt 2f3.0
Channels 20: wrt 709, Channel, Channel Generat /O
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[ MANUAL CHANGES

-hp- MODEL 3495A

SCANNER

Manual Part Number 03485-90012

I New or Revised item

ADDENDA
Page 1-2, Paragraph 1-19. Add the foliowing note.
NOTE

High speed switching Is intended For burst measiire-
ments only. Extensive use of high speed switching
places wear on the Reed relays, Reed life is inversely
proportiongl to switching speed and feading.

Page 1-5, Table 1-2. The following supplementat characteristics of
the Reeds may be helpfull:

Reed Life (nominal)

Full Load: >210° Operations
Dry Load: =108 Operations

Page 1-6, Paragraph 1-20. 44404A — 44405A: A modification to
the 34954 Power Supply Assembly is required on mainframes with
serfal numbers 1428A02185 and below if Tour of these accessories
are to be installed. The modification consists of changing A2R8
from 47 ohms 1o 33 ohms {part number 0812-0066). This change
is explained in more detail in -hp- Service Note 34954-4. Compli-
rentary copies are svaiiable from your focal Hewtett-Packard Sales
and Service Office.

4441%; Modifications to the 3485A Line Voltage Receptacle and
Filter may be required before instalting this accessary in mainframes
with serial numbers 1428A02505 and bslow. The modification im-
proves conducted RF1 suppresion to within VDE conducted RFi
specifications with the 44413 A installed. This change i3 expiained in
detail in -hp- Service Note 3495A.3. Complimentary copies are
avaitable from your local Mewleti-Packard Sales and Service Office,

Page 3-3, Paragraph 3-35. it may help to label the DIP switches in
this paragraph as:
switches positipns
switches shown are closed

C
e T 0
~ 2 .
@ 4 Close Address
o Zi 6
<+ e

4
" Open Address
o 2
- 0O

ERRATA
Page 1-3, Table 1-1. Modify the Option 004 Crosstalk specification
into 1 M£2 to be:

100 kHz
< —45dB

1 MHz
< —A5dB

Page 1B, Paragraph 1-23. Better definitions of steady-siste are
dynamie scanner environments would be:

a. Steady-State Environment: An environment where the am-
bient temperature varies no more than 1 degree centigrade per hour

23 August 1878

{+ 1°C/hour).

h. Dvnamic Envirenment: An environment where the amiient
ternperature varies more than 1 degree centigrade per hour {+ 1°¢/
haur), but ne more than 5 degrees centigrade per hour {* &°C/rour).

Page 1-5, Table 1-2. The temperaturs gradient alang terminals from
thermistor values may be deleted from this table as they are already
properiy located in Tabls 1-1.

Page 2.3, Table 2-1. Cptions are factory instailed sccording to the
foliowing tabte:

Table 2-1. Factory Installation of Options.
{Instaited left to right from rear in listed priority}

Cption Ciose Address Clear {Open} Address
gg‘é 0,2 4.6 Left 10 Right # Close Address
00 Next Ascending # Close Address
00z Vacant Decad Naone
003 acant becade # Close Address

Page 2-3, Paragraph 2.34. Tha last sentence should direct you to
Service Group [

Page 35, Table 31. The T1O7 thru DIQT representations for ASCH
4 and 3 characters are out 0f sequence and shouid be:

. 0100111
{ 0101000
o 0101001
» 0101010

Page 311, Paragraph 388, Step d. Add an "E" to the end of ths
exampie to conform with the others. |t should then be:

Example: 2,88 F
Step h, Add an "E" to the end of the first example to conform with
the others. It should then be:

Example F 2‘& L3Z2E

alsg, ""Z07 in the second exampie should be shaded.

Step M and N. Shade the numbers in the examples of these steps as
they are complete instructions fields.

Paga 7-A-4, Table 7-A-1. The part number for AT0051 should be
31012216,

Page 7-A-15, Tabls 7-A-3. The new power supply assembly, part
number 0349566524, replaces the older version, part number
03495-66502, on instruments with serial number 1428A01626
and above.

Page 7-B-22, Figure 7-B-21. The high and low terminals on the A24
companent locator should be switched. Channels are assigned left-
to-right in this drawing.

Also, a note on the pin designatars an P13, These pin designators
apply to the physical positioning of each pin. Don't confuse these
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with the pin numbers and letters indicated on the blue cinch con-
nectors {(both P13 and J14).

Page 7-C-13, Figure 7-C-12. Renumber the backside pins on P214
on the A21 component locater as shown here:

|
1

Page 7-D-10, Table 7-D-1. The third nart number in the A40R1R
and A40R13 padding lists should have a 0698-prefix rather than a
07587 prefin.

ERBATA

sge 13, Table 1-1. Modify the Option 001 High-to-Low tapaci-
ance specification with the channel closed 1o be:

Closad: < B0 pF
age 1-B, Paragraph 1-28. Change the part number of the Service
it from 440884 1o 0348565800

age 1-8, Table 1-4. Delete the information on the 444 195.96000
Operating Note and change the part number of the Operating Note
or the Service Kit from 24066-90002 1o P-03485-60800-1.

age 312, Table 3-8, The column applying to the Algarithim siep
‘Increment four times' should be shaded.

age 41, Paragraph 4-16, Change the relay select switch from a
DPOT switeh {1} [hp- 3101-1238) to & 3 position switch {1) {-hp-
£ 3101-1248).

| Page 4-2, Figure 4-4. The wiring diagram for A14, Option 507 has
channels 58 wired incorrectly, The correct wiring is shown here:

ELE VI o L

@Fage 4-3, Figure 42. The 3 position Relay Sefect switch is tied to
dthe DVM input, onily one type (High, Low, Guard, “A”, ar "B
of relays are checked in any given position,

Page 48, Figurs 4-4. The DC Nuli Voitmeter leads go to Migh-
¥ ond-Low common terminals (Options 001, 003, 004, 008} or "A"
Band "B terrminals {Option 002).

Page 4-5, Paragraph 4-27. Change the relay select switch from s
BOPDT switeh (1) [hp- 3101-1236) to a 3 position switch {1} {-hp-
£3101-1348).

Step a. Delete the sentence: “'Use the proper value for Py as
shown in Table 4-2.

Step 4. Add this sentence: Do not test channel @ on Options
003 or 006 since that channel contains a thermistor from High-
to-Low.

4-G, Figure 4-6. The DMM iz used in this set-up merely to
= monitor the chunge and meusure modes of the HIGH RESISTANCE
METER and may be deteted if desired.

Pags 4-6, Paragraph 4-28. Modify the Option 001 High to-Low cap-
citance specification with the channel closed to be:

Closed: < BOpF

Page 4-7, Poragraph 4-37. Whan making capacitance measurements,

minimize lead lengths to the measurement terminals. Because of
ifferences in the options, the capacitance specifications are derived
omewhat differently for each and should be checked as follows.

High-to-Low

Cption 001, Measure at the channgl inpu! terminals

Option 003, Measure at the channel cammon terminals
Ry

Cption 002 Meassure on sither side of actuator relay.

Interchanneat

Option 001, Measure from High-to-Hign 2ng Low-to-Low betyeen
adjacent channels with one ¢losed. Meassure at the channg! in-
put terminals,

Option 002, Measure from "A10-"A" and "B -t '8 between
adijacent channels with both closed.

Page 2

MANLIAL CHANGFS

B el Y1 T, Y R — - e b
B N 1 ¥ B - R %
GURRG COM .t §

- Ow S

“« Hin 7

3 e GUARGD £ GUARD i R
- GUAAD b GUARL - HIGH B
- GUARD 2 GUARD - W H
- GARD 3 BULRD - eI &
- GUARD 4 GUARD - 10w §

\
TR Far s
A4

hp Part Ne 03495-6410)

Maral TAGRA


https://www.manualsplus.com/

Mode! 34854

# Option 003. Measure from High-to-High and Low-to- Low between
adjacent channels with one closed. Measure at the channel in-
psul terminals,

Page 4-8, Paragraph 4-37. Substitute an -hp- 3403C DVIM for the
-Ap- 3455A DMM.

gPage 4-9, Paragraph 4-37, Step c. Hemove the TRIGGER, AUTO
ZCAL, end GUARD PORTIONS of this step as they do not apply
8 to the recommended DVM.

B Pages 4-9/4-10, Paragraph 4-37, Steps e, |, o. Adjust for a DVM
reading of 3.00 vglts.

& Performance Test Card, Page 4. Change the Option 001 capaci-
#tance specification with the channel closed to be:

Closed: < B0 pF

-5": Page 7-16, Paragraph 7-62. The part number for the Fixture Cable
§ Assernbly used in this procedure should be 0306261501 This cable
Bis refered to on page 7-17 as weli.

Paga F-A-&. The part number for the Front Trim Retainers is
§7101-0326, quantity of 3.

BPsge 7-A-15. The new ROM, A4UI6 (-hp- 1816-0B9E) replaces the
moid ROM, A4U1E (-hp- 1816-0887} for serisl numbers 1428400736
¥ and above.

Brage 7.0-12, A41 The part number of an individual coit is
#2140-0275 (2 per channel} and the pert numbers for a core b
9170-1106.

A42, 0349581901 is a package of 21 tested reeds {7 channels).
The part number of an individual resd is 0480-1156.

e Page 7-E-7. SA Test Set-Ups. The jumpers which must be opered to
gimplement SAB are J3 - J10.

Page 7-8-7/7-£-8, Figure 7-E-4, The jumpers which must be opened
®to implement SAQ and reinstalied aferwards are J3 - J1Q. The clock
gior SAT: Configuration 1 shouid be set for a positive edge. If an

MANUAL CHANGES

Page 3

@ incorrect +5 V signative is obtained for SAT and the test configura-
Etion s correct, go to the point in the flowchart labeled: “Hagin
¢ Actual SAD Routine” to check the ROM and processor circuitry.

& Page 7-E£-10, Table 7-E-1. Change the part number of ABUTZ 10
W 0340662601 (NANOPROCESSOR ASSY). The correct padded
B ualue of ARRZS is included with this kit to simplify service. Alsa,
@ the part number for the ROM, ASU10, is 18161171, The Mir
B part number for U1, U3 - 5 U8, U111, U3, W14, Ule 17, and
# U18 should be "LS" series TTL not "'L&".

Page 7-E-11/7-E-12. The signatures for ABU7 in SAY1: Contfigurs-
f—::i tion 1 have incorrect vatues for pins 9 and 15, The correct signatures
- ECE

9 HFPA
1% 4PAF

ff These signatures should alse be changed if the first block on Page
B 7-£-9, Figure 7-E-4.

% The location of TP3 should be changed and J12 added as shown
£ below:

T

T LIS

§ ABR26G should be labeled 700 {} not 409 (.
B The padding List far R28* should have the —5 V and —2 V part
B/ numbers changed both on the schematic and in the partslist 1o be:

~5 20K 0757-0449
-2 649  0698-4460
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