OPERATING AND SERVICE MANUAL

COUNTER
(PART OF 5501A LASER TRANSDUCER SYSTEM)

10760A

SERIAL PREFIX 1948A

This manual applies directly to Hewlett-Packard Model 10760A
with serial prefix 1948A and below.

SERIAL PREFIXES NOT LISTED

For instruments with serial prefixes above 1948A, a “Manual
Change Sheet” is included with this manual.

Copyright HEWLETT-PACKARD COMPANY 1977
5301 STEVENS CREEK BLVD., SANTA CLARA, CALIF, 95050

Printed: OCT 1980

Manual Part No. 10760-90008
Microfiche No. 10760-90009

Printed in U.S.A.

(D

HEWLETT
PACKARD



SAFETY

This product has been designed and tested according to International Safety Requirements. To ensure safe
operation and to keep the product safe, the information, cautions, and warnings in this manual must be
heeded. Refer to Section 1 for general safety considerations applicable to this product.

CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of ship-
ment from the factory. Hewlett-Packard further certifies that its calibration measurements are traceable
to the United States National Bureau of Standards, to the extent allowed by the Bureau’s calibration facility,
and to the calibration facilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard product is warranted against defects in materials and workmanship for a period of
90 days from date of shipment. During the warranty period, HP will, at its option, either repair or replace
products which prove to be defective.

Warranty service of this product will be performed at Buyer’s facility at no charge within HP service travel
areas. Outside HP service travel areas, warranty service will be performed at Buyer’s facility only upon
HP’s prior agreement and Buyer shall pay HP’s round trip travel expenses. In all other cases, products
must be returned to a service facility designated by HP.

For products returned to HP for warranty service, Buyer shall prepay shipping charges to HP and HP shall

pay shipping charges to return the product to Buyer. However, Buyer shall pay all shipping charges, duties,
and taxes for products returned to HP from another country.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside
of the environmental specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP SHALL NOT

BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett-
Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided
at the back of this manual.
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SECTION |
GENERAL INFORMATION

1-1. SCOPE OF THIS MANUAL

1-2. This manual provides operating and service information for the 10760A Counter. The 10760A
(see Figure 1-1) is an optional printed-circuit board for the Hewlett-Packard Model 5501A Laser Trans-
ducer System. The 10760A plugs into the HP Model 10740A Coupler, which provides interconnections
between the 10760A and the 5501A system.

NOTE

Programming information for the 10760A is contained in the
Systems Manual.

Figure 1-1. 10760A Counter

1-1
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1-3. MANUAL MICROFICHE

1-4. On the title page of this manual, below the manual part number is a “microfiche” part number.
This number may be used to order 4 x 6-inch microfilm transparencies of the manual. The microfiche
package should include all pertinent Service Notes, but Manual Change sheets must be requested
separately (see paragraph 1-6).

1-5. PRINTED-CIRCUIT BOARD IDENTIFICATION AND MANUAL CHANGES

1-6. Each 10760A printed-circuit board has a four-digit series identification number (e.g., 1512A}.
The series number identifies a group of identical printed-circuit boards. If the series number on your
board is a higher number than the series number on the title page of this manual, a change sheet should
be included that describes the differences between series numbers. If the change sheet is missing,
request one from the nearest Hewlett-Packard Sales and Service Office (see the HP offices listing at
the back of this manual). If your board has a series number lower than that shown on the title page, refer
to the Manual Changes section, page 7-1, for differences in the documentation.

1-7. DESCRIPTION

1-8. A 10760A Counter accepts RF displacement signals from a 5501A Laser Transducer and one
10780A Receiver, and converts these signals to digital displacement information for use within the
Laser Transducer system.

1-9. EQUIPMENT SUPPLIED

1-10. Table 1-1 lists the part numbers of items shipped with the 10760A.

Table 1-1. Equipment Supplied

DESCRIPTION HP PART NO.
Counter Printed-Circuit Card 10760-60001
Interface Cable 10760-60002
Instruction Manual 10760-60004

1-11. SPECIFICATIONS

1-12.  Table 1-2 lists the specifications for the standard 10760A and options.

1-13. SAFETY CONSIDERATIONS

1-14. This manual contains information, cautions, and warnings which must be followed by the user
to ensure safe operation and to retain the instrument in good operating condition.

1-15. 10740A COUPLER BUS

1-16. All printed-circuit boards plugged into the 10740A Coupler are connected in parallel via the
Coupler’s 86-line backplane. Table 1-3 provides a pin number-to-signal name conversion for the backplane.
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Table 1-2. 10760A Counter Specifications

Installation: 10740A Coupler

Input Requirements:

Power: +5 volts @ 1.8 amps
Reference Signal: Compatible with 5501A Laser Transducer
Measurement Signal: Compatible with 10780A Receiver

Measurement Resolution/Maximum Allowable Velocity:

The allowable resolutions and velocities are dependent on the type of inter-
ferometer used.

Interferometer 10702A, 10705A 10706A

Resolution A4 A24 A/40 A8 A/48 A/80

Maximum Velocity

mm/s (in./s) 304 (12)  51(2) 30(1.2) | 152(6) 25(1) 15 (0.6)

10760A Counter Output:

The contents of the 28-bit counter on the 10760A along with 4 status bits are avail-
able for transfer to the System Controller via the 10746A Binary Interface.

Format: 32-bit word; 28-bit position word with 4 status bits which allow detecting
Measurement or Reference signal errors, counter overflow, and decimal point. Can
be transferred to System Controller as two 16-bit words or four 8-bit bytes,

Output Rate: Nine individual operations at typically one microsecond each are re-
quired to transfer two 32-bit words {two axes of measurement data) to the System
Controller using the two 16-bit word format in conjunction with the 10746A Binary
Interface.

Programmable Functions:
Counter Preset, Addressable Sample, Synchronous Sample, Output, Normal Reso-
lution, Extended Resolution, Self-Test.

System Control Functions:
Input from System Controller via 10746A Binary Interface.

Reset: Initializes all interface electronics. Presets 10760A Counters to 160 counts.
All counters may be present either individually or simultaneously.

Sample: Places Counter contents of 10760A in output buffer for transfer to System
Controller. Can be initiated either by the System Controller or externally.

Weight: 0.45 kg (1 |b.)

Dimensions: 197 x 279 mm (7.75 x 11 in.)
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Table 1-3. 10740A Coupler Bus Lines

PINS NAMES PINS NAMES
1 +15 VOLTS 2 +15 VOLTS
3 -15 VOLTS 4 - VOLTS
5 + 15 RETURN 6 +15 RETURN
7 SPARE 8 SPARE
— 9 CARD ADDRESS-A — 10 CARD ADDRESS-B
INSTRUCTION 11 CARD ADDRESS-C 12 CARD ADDRESS-D
LINES 13 CARD CMD-A 14 CARD CMD-B
| 15 CARD CMD-C 16 CARD CMD-D
17 DATA VALID 18 DATA VALID
19 INSTRUCTION VALID 20 INSTRUCTION VALID
21 OPERATION COMPLETE 22 OPERATION COMPLETE
—23 SAMPLE — 24 PWR-UP/SYSTEM RESET
— 25 REF ERROR-BIT 26 MEAS ERROR-BIT
27 V.O.L. ERROR-BIT 28 OVFL-BIT
DATA - 29 D.P.-BIT-1 30 D.P.-BIT-0
31 D.P.-BIT-3 32 D.P.-BIT-2
—33 A-MODE BIT 34 SYSTEM NULLED
35 SPARE 36 SPARE
KEY 37 +5V RETURN WEY 38 +5V RETURN
39 +5V RETURN 40 +5V RETURN
41 +5 VOLTS 42 +5 VOLTS
43 +5 VOLTS T 44 +5 VOLTS
45 +5 VOLTS 46 +5 VOLTS
47 +5V RETURN 48 +5V RETURN
49 +5V RETURN T 50 +5V RETURN
51 SPARE 52 SPARE
—53 DATA BIT 1 — 54 DATA BIT 0
55 DATA BIT 3 56 DATA BIT 2
57 DATA BIT 5 58 DATA BIT 4
59 DATA BIT 7 60 DATA BIT 6
61 DATA BIT 9 62 DATA BIT 8
63 DATA BIT 11 64 DATA BIT 10
DATA | 65 DATA BIT 13 1 66 DATA BIT 12
67 DATA BIT 15 68 DATA BIT 14
69 DATA BIT 17 70 DATA BIT 16
71 DATA BIT 19 72 DATA BIT 18
73 DATA BIT 21 74 DATA BIT 20
75 DATA BIT 23 76 DATA BIT 22
77 DATA BIT 25 78 DATA BIT 24
—79 DATA BIT 27 80 DATA BIT 26
81 82
as:l- MAKE NO CONNECTION 84]- MAKE NO CONNECTION
85 86

1-4
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SECTION 1l
INSTALLATION

2-1. INTRODUCTION
2-2. For the 10760A Counter, this section provides instructions for unpacking, inspection, preparation for

use, power requirements, operating environment, installation in 10740A Coupler, interconnecting cables,
operational check and warranty claims, packaging for reshipment, storage, and field installation of options.

2-3. UNPACKING AND INSPECTION

2-4. |If the shipping carton is damaged, inspect the 10760A for visible damage (scraiches, cracks, etc.). If the
unit is damaged, notify the carrier and the nearest Hewlett-Packard Sales and Service Office immediately
(offices are listed at the back of this manual). Keep the shipping carton and packing material for the carrier’s

inspection. The HP Sales and Service Office will arrange for repair or at HP’s option replacement of your
instrument without waiting for the claim against the carrier to be settled.

2-5. PREPARATION FOR USE

2-6. The following paragraphs provide information necessary to prepare the 10760A for use. Included are
power requirements, operating environment, installation, interconnecting cables, and warranty claims.

2-7. Power Requirements

2-8. The 10760A receives operating_ power from the 10740A Coupler. Power required is 5 volts at 1.8
amperes.

2-9. Operating and Non-Operating Environment
2-10. The 10760A can be used in the following environments:
OPERATION

Temperature: 32°F to 130°F (0°C to 55°C)
Relative Humidity: 0% to 95%

STORAGE

Temperature: -40°F to +167°F (-40°C to +75°C)
Relative Humidity: 0% to 95%

2-11. Installation

CAUTION

Switch OFF power to 10740A Coupler before installing or
removing a circuit board.

2-12. Refer to Figure 2-1, 10760A Installation in 10740A Coupler.

2-1
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Figure 2-1. Installation

NOTE
When installed, extractor tabs on the 10760A remain outside the 10740A slide guides.
When viewed from the front, IC’s are on the right-hand side of the board.

2-13. Connectors

2-14. The dual 24-pin (48) connector edge of the 10760A board mates with the hooded connector on the
cable supplied with the board. Three smaller connectors on the cable are used for inputs. Refer to the 5501A
System Manual for interconnection information.

2-15. WARRANTY CLAIMS

2-16. Contact the nearest Hewlett-Packard Sales and Service Office (see manual back cover) for informa-
tion relative to warranty claims.

2-17. PACKAGING FOR RESHIPMENT

2-18. The same containers and materials used in factory packaging can be obtained through the Hewlett-
Packard Sales and Service Offices listed at the back of this manual.

2-19. If the 10760A is being returned to Hewlett-Packard for service, attach a tag indicating the type of
service required, return address, model number and full serial number. Mark the container FRAGILE to
assure careful handling.

2-20. In all correspondence with Hewlett-Packard always reference the full model number and serial
number of the board.
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2-21. STORAGE

2-22. If the instrument is to be stored for an extended period of time, it should be enclosed in a clean,
sealed container.

2-23. 10760A COUNTER ADDRESSES AND COMMANDS (INSTRUCTIONS)

2-24. The 10760A Counter will respond to coded addresses and commands from the 10740A Coupler
bus. The 10760A Counter address is selectable with a jumper wire (see paragraph 2-25). Table 2-1 lists the
specific instructions and responses for the 10760A.

Table 2-1. 10760A Counter Addresses and Commands (Instructions)

Instruction R
esponse
Command Address

a X* Preset counter to 160, clear error bits, and set normal resolution
1 X Load contents of counter into output data buffer
2 X Output last sample, decimal point, and error bits to Coupler bus
4 X Count DOWN
5 X Go to normal resolution mode, preset counter, clear error bits
6 X Go to extended resolution mode, preset counter, clear error bits
7 X Count UP

System Reset i Same as 0X

Sample E Same as 1X

*Address “X” is used in this table as an example. To have instruction apply to another counter card
replace “X” with that card’s address.
**Non-addressed instructions. These commands are initiated upon system power up or individually
by the system input/output card (i.e., 10746A Binary Interface).

2-25. Address Switch “A, B, C, X, Y, Z” (1)

2-26. The 10760A operates in the Laser Transducer system through the 10740A Coupler backplane. A
transducer system controller, such as a calculator or computer, can be programmed to control one or
more 10760A Counters. Each 10760A in one system must have a separate “address” to receive instructions
from the controller. Each 10760A can be set to respond to one of six addresses by placing all switches
toward the dot on component S1 (reference Figure 8-2), then moving the switch corresponding to the
address desired (A, B, C, X, Y, or Z) away from the dot.

2-27. There is no required specific address for any axis of a system, but for convenience the address “X”
is typically assigned to the 10760A Counter for the “X" axis of a system, the “Y”’ address for the “Y” axis,
and the “Z” address for the “Z" axis.

2-28. Select one of the letters A, B, C, X, Y or Z for the 10760A address, and then move the individual switch
in line with the selected letter. All other switches must be in the opposite (dot) position.

NOTE

Only one of the six “addresses’” may be used on one 10760A Counter at one time.

2-29. JUMPER WIRE SETTINGS

2-30. Nine changeable jumper wires are on the 10760A circuit board. Figure 2-2 shows the jumper wire
locations. Figure 2-3 shows how to connect the jumpers for the various modes of operation. Functions and
settings for the jumper wires are described in the following paragraphs.

CAUTION

These jumper wires should only be changed by qualified service personnel.
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Figure 2-2. Jumper Wire Locations

2-31. Changing Jumper Wires

2-32. If it is desirable or necessary to change the position of a jumper wire, use the following lettered

instruction steps:
CAUTION

Use a small soldering iron (35 watts or less) to heat the jumper wire
connections. Larger wattage soldering irons may damage the
printed-circuit board. The jumper wire holes in the printed-
circuit board have metal plated-through walls to ensure good elec-
trical contact. Apply heat sparingly and work carefully to avoid
damaging the metal plated conductors and the insulating board.

NOTE

All jumper wires have a small piece of white plastic insulation on
them that resembles the body of a small electronic component.
The wires are straight through the insulation, and they only have
the slight resistance, inductance and capacitance of a normal
short piece of wire.

a. Heat the jumper wire connections with a soldering iron and remove the solder with a solder remov-
ing tool. (Good commercial solder “sucking” tools are recommended.)

b. Remove the loose jumper wire with pliers. It may be necessary to heat the connections with the
soldering iron while pulling the wire with pliers.

Clean the excess solder from the wire ends with the soldering iron.
d. Put the jumper wire ends into the selected holes, and solder the connections carefully.

e. Clean the connection area on the board with a good commercial electronic solder flux solvent.

2-4



Model 10760A
Installation

2-33. Selecting “R” and “N” Jumper Wires (W10 & W11

2-34. Two separate jumper wires with adjacent “R" and “N" markings are on the 10760A board. These
two jumpers determine if the transducer system pulses counted by the particular 10760A board are counted
in “normal” (N) or “reverse” (R).

NOTE

Both jumper wires must be connected to the same letter terminal
“N" & “N" or “R" & "“R” for proper operation. See Figure 2-3.

2-35. The correct position for the pair of wires is determined by the arrangement of the 5501A Transducer
System optics. (The technical factors that determine the “reverse” or “normal” counter operation are
described in Section IV.) Usually a 5501 Laser Transducer system operates with increasing distance be-
tween optics causing an increase in the number of pulses counted by the counter. Refer to the Installation
section of the 5501A System Operating and Service Manual for optical mounting and jumper placement
instructions,

2-36. Selecting the “A/4 — A\/8” Jumper Wires (W13 or W14)

2-37. The “A/4 — A/8" jumper wire is factory set to ““A/4"". The “A/8" position is used only if the 10706A
Plane Mirror Interferometer, the 10761A Multiplier, and the 10763A English/Metric Pulse Output boards
are included in the 5501A Laser Transducer System.

2-38. Selecting “X5, X6, X9 and X10” Jumper Wires (W1 thru W8, & W9)

2-39. Either “normal” or “extended” resolution can be selected with a digital command from the laser
system controller. (Refer to the system manual for programming information.) When extended resolution
is selected, W9 must first be installed, then the system resolution is increased by a factor of 6 or 10 depending
on how jumpers W1-W8 are installed. Install the four resolution extension jumper wires to the positions
specified in Table 2-2.

Table 2-2. Extended Resolution Jumper Wire Settings

Extended Resolution Jumper Across
X10 X10 X9 X9 X10
X6 X6 X5 X6 X5
NOTE

Jumpers W1-W8 are installed at the factory for X10 resolution. This includes the
proper capacitance values for C15 and C16 (12 pF). If X6 resolution is desired, the
jumpers must be changed, and C15 and C16 must be replaced with C15A and
C16A (22 pF).

2-40. Selecting Internal or External “SAMPLE” (W15 or W16)

2-41. The SAMPLE instruction causes the 10760A to load the contents of its counter into its output data
buffers. Either internal SAMPLE from the 10740A Coupler bus or external SAMPLE from any other unit
can be selected by setting the jumper next to U57 in the | (internal) or E (external) position.

NOTE

Only one end of the jumper needs to be moved to change the SAMPLE. The upper
end can be moved from | to the hole marked E to change the SAMPLE to external.
If external SAMPLE is selected a contact closure (1 us min.) must be applied across
10760A front connector pins 2/B and 1/A to activate the SAMPLE function.

2-5
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:) u3s D u3s
38 R N 38 R N
N R N R
JUMPER W10 JUMPER W11 JUMPER W10

JUMPER W11

REVERSE OPERATION NORMAL OPERATION

“REVERSE"” OR “NORMAL"” COUNTER OPERATION

D u7s5 OR ) u75

75

75

o M4 A/8 A4 A8 O
JUMPER W13 SET FOR A/8 OPERATION
(USED WITH PLANE MIRROR
CONVERTER AND 10761 MULTIPLIER
BOARD)

JUMPER W14 SET FOR A\/4 OPERATION
(USUAL SETTING)

“A/a" OR “ A/8" OPERATION

Figure 2-3. Jumper Connections
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W16 JUMPER ! D us7
(INTERNAL ONLY)

E
O ===

W15 JUMPER
(EXTERNAL ONLY)

SAMPLE SELECTION

JUMPER W12 (NOT INSTALLED)

JUMPER W9 (NOT INSTALLED)

X1 ME

D) uss D) usa D US4

RESOLUTION EXTENSION

11 D U1 11 D U1l

W2 JUMPER
ixmi X10
[j E] w4
‘[ xgj wi <@ X5 JUMPER
JUMPER X9
W3 JUMPER
22 :) u22 22 D u22

12:) u12 12:) u12

2D uzs 23[) vz

NOTE: C15 and C16 MUST

NOTE: C15 and C16 MUST
BE 12 PICOFARADS
0 X9 9 X6 0 X109 X5

TXQ T X6 TXIDT X5 0
TIMES 10 SELECTI
TION W5 W7 TIMES 6 SELECTION W6 W8

JUMPER JUMPER JUMPER  JUMPER

BE 22 PICOFARADS.

BE SURE LEADS OF JUMPERS DO NOT TOUCH THE GROUND PLANE OF THE BOARD

Figure 2-3. Jumper Connections (Cont’d)
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SECTION 11l
OPERATION

3-1. OPERATION

3-2. The 10760A Counter does not have any operating controls and must be used with an output card
such as the 10746A or 10745A. Operation of the 10760A is accomplished by programming a system con-
troller in a 5501A Laser Transducer system. Programming system controllers is described in the 5501A
System Manual.

3-3. There are several jumper wires soldered on the 10760A board that can be rewired to change operating
characteristics of the 10760A. Changing these jumper wires is described in Section Il of this manual.
3-4. LIGHT EMITTING DIODES

3-5. Two light emitting diodes (LED’s) on the 10760A may glow bright red during normal operation. These

LED’s are not operating indicators, and they do not require observation or monitoring. The functions of
these two LED’s are described in Section IV of this manual.
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SECTION 1V
THEORY OF OPERATION

4-1. INTRODUCTION

4-2. This section contains the theory of operation of the 10760A Counter.

4-3. BLOCK DIAGRAM DESCRIPTION

4-4. The 10760A Counter accepts a reference signal from the 5501A Laser Transducer and a measurement
signal from the 10780A Receiver. These signals are processed to produce a digital signal which is counted
and represents the distance that the optical element has moved. Usually one counter is used for each axis
of movement in the system. Figure 4-1 is a block diagram of the counter.

4-5. 12.6 MHz Clock

4-6. The 12.6 MHz clock circuit provides the timing signal for the pulse converter, self-test control, and
the window detector.

4-7. Instruction and Control Logic

4-8. The instruction and control logic section of the counter interfaces the instruction lines of the 10740A
Coupler bus to the counter. Address and Command signals from the Coupler bus are decoded in this logic
and activate the counter for its modes. Fhe other five separate instruction lines (RESET, INSTRUCTION
VALID, SAMPLE, DATA VALID, and OPERATION COMPLETE) also are either received or generated in
the instruction and control logic.

4-9. INSTRUCTIONS (ADDRESSES AND COMMANDS). Responses of the counter to coded addresses
and commands are listed in Table 2-1.

4-10. ADDRESS LINES. The counter is set for one of six unique addresses which allows the system con-
troller to operate the counter. The correct address must be set on the four address lines.

4-11. COMMAND LINES. Functions of the counter are selected by the system controller by applying
appropriate commands on the command lines. The correct address must be on the address lines for the
counter to respond to a command except the counter will always respond to INSTRUCTION VALID with
OPERATION COMPLETE.

4-12. INSTRUCTION VALID and OPERATION COMPLETE. If the INSTRUCTION VALID line is set true
by another unit, the counter responds by setting the OPERATION COMPLETE line true even if the counter
was not addressed. (If the counter is addressed, the counter sets the INSTRUCTION VALID line true, then
after initiation of the instruction, sets the OPERATION COMPLETE line true.)

4-13. SAMPLE. When the SAMPLE line is set true, either internally by the system controller or by an ex-
ternal device, the counter loads the current displacement data in the 28-bit buffer. The instruction “1"”
plus the correct address causes the counter to do the same thing as the SAMPLE line.

4-14. DATA VALID. The counter sets the DATA VALID lines true when given an OUTPUT INSTRUCTION;
a short delay allows the data lines to settle.

4-15. OUTPUT INSTRUCTION. The command “2" plus the correct address causes the counter card to

output buffered data to the backplane. The counter then sets DATA VALID true and OPERATION
COMPLETE true, in that order.

4-1
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Figure 4-1. Block Diagram
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4-16. Laser Reference and Measurement Signal

4-17. The two-line reference signal from the 5501A Laser Transducer and the two-line measurement
signal from the 10780A Receiver are applied to line receivers in the 10760A Counter. The line receivers
amplify and isolate the signals. After the receivers, the two signals are applied to four separate circuits:
Line Drivers, Pulse Converters, Resolution Extenders, and Error Detectors.

4-18. Line Drivers

4-19. The measurement and reference signals from the line receiver-isolators are applied separately
to duplicate line drivers. The two-line outputs of the line drivers are available at the 10760A front connector
for use in the system.

4-20. Pulse Converters, Counters and Output Buffers

4-21. The main signal paths for the 10760A are through the pulse converters to the counters and then
through the output buffers to the 10740A Coupler bus. The reference and measurement signals in square
wave form are changed in the pulse converter to one of two forms of pulses. Either “up” pulses or “down”
pulses are produced that represent displacement data in either increasing (up) pulses or decreasing
(down) pulses. From the pulse converter the up or down pulses are applied to a 28-bit asynchronous
counter which counts the pulses. The pulse count is applied to storage buffers which hold the data until
an output is desired on the Coupler bus. Reverse or normal (up or down) pulse counting can be selected
by two jumper wires in the pulse converter.

4-22. Pulse Output

4-23. The buffered up or down pulses are also available for use at the front connector of the counter.

4-24. Resolution Extender

4-25. The resolution extender controls the resolution of the counter. If desired, the resolution of the
counter can be extended by a multiplier of six or ten. A command (6 or 5) from the 10740A Coupler bus
causes the counter instruction logic to select either extended or normal resolution in the counter. With
X10 resolution extension, maximum velocity of system measurements is reduced (by a factor of ten)
to 30 mm/s (1.2 in./s).

4-26. Error Detection

4-27. Several conditions are detectable by the counter as errors. If the reference beam is interrupted,
the REF ERROR bit is set. If the measurement beam is interrupted or the retroreflector movement is too
fast, the MEAS ERROR bit is set.

4-28. Overflow Condition

4-29. At the output end of the counter chain, an overflow circuit allows the count to overflow by 28 bits
before the count is lost. When this occurs, the OVFL ERROR bit is set but will be reset if the counter picks
up the correct count in time.

4-30. Window Detector

4-31. A sample of displacement data cannot be taken from the counter while the counter is accumulating
pulses. The window detector allows a sample to be taken only during periods of time that the counter
contents are stable.

4-32. Self-Test Control

4-33. The 28-bit counter in the 10760A can be tested for proper operation by applying the correct com-
mand (“4”" or “7"') with the correct address on the 10740A Coupler bus. A “4” command causes the counter
to count down to underflow; a “7"” command causes the counter to count up to overflow. The 12.6 MHz
clock is used for a time base.

4-34. The countup or countdown can be terminated prior to overflow or underflow by issuing a command,
for example “1”, or sample. This can be useful to preset the counter where an initial condition of greater
than 160 counts is desired. Since a total countup takes about 22 seconds, the timing between the countup
and sample commands must be determined empirically to obtain the desired counter contents.
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SECTION V
MAINTENANCE

5-1. INTRODUCTION

5-2. This section contains maintenance and service references for the 10760A Counter.

5-3. MAINTENANCE AND TROUBLESHOOTING

5-4. The 10760A Counter does not operate separately from a 5501A Laser Transducer system and a 10740A
Coupler. This manual contains the board schematic, component locators, and a parts list to aid in trouble-
shooting. Procedures to isolate system troubles to this assembly are contained in the 5501A System Manual.

5-5. PREVENTIVE MAINTENANCE

5-6. The preventive maintenance procedures given in the following paragraphs are provided to help
prolong the useful life of the 10760A.

5-7. Visual Inspection

5-8. Inspect the unit for indications of mechanical and electrical defects. Look for signs of overheating,
corrosion, accumulations of dust, oil, loose electrical connections, or broken parts.

5-9. Repair and Cleaning

5-10. Repair any obvious defects; and if necessary clean the unit with a brush, compressed clean dry air
jet, or a vacuum cleaner, or a suitable liquid solvent.

5-11. EXTENDER BOARD 10743A

5-12. The 10760A components can be accessed during operation by using the optional 10743A Extender

board. The extender board is plugged into the 10760A slot and contains straight-through lines to a female
connector for plugging in the 10760A.

5-1






6-1.

INTRODUCTION

SECTION VI

REPLACEABLE PARTS

Model 10760A
Replaceable Parts

6-2. This section contains information for ordering replacement parts. Table 6-1 lists parts in
alphanumerical order of their reference designators and indicates the description and HP Part
Number of each part, together with any applicable notes. The table includes the following

information.

a. Description of part (see abbreviations below).

b. Typical manufacturer of the part in a five-digit code; see list of manufacturers in Table 6-2.

c. Manufacturer’s part number.

d. Total quantity used in the instrument.

6-3.

ORDERING INFORMATION

6-4. To obtain replacement parts, address order of inquiry to your local Hewlett-Packard Sales
and Service Office (see lists at rear of this manual for addresses). Identify parts by their Hewlett-
Packard part numbers, and reference designation (including instrument model number).

6-5. To obtain a part that is not listed, include:

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

c. Description of the part.

d. Function and location of the part.

A = arsembly

AT = attenuator; isolator;
termination

B = fan; motor

BT = battery

¢ = capacitor

P = coupler

R = diode; dinde
thyristor; varactor

ne = directional coupler

ni. = delay line

ns = annunciator; signal-
ing device (audible
or visual);, lamp:
LED

A = ampere

e = alternating current

ACCESS = accessory

Al = adjustment

AD = analog-to-digital

AF = audio frequency

AFC = automatic fre-
quency control

AGC = automatic gain
control

Al = aluminum

ALC = automatic level
control

AM = amplitude modula-
tion

AMPI. = amplifier

APC = automatic phase
eontrol

ASRY = assembly

AUTX = auxiliary

AvVE

AWG

BAL
BC'D

RN
RE (*U
RFO

RH
RKDN

RPF
BRS
BWO

CAlL
ew

CFR

REFERENCE DESIGNATIONS

= miacellaneous elec- P
trical part
= fuse
= filter Q
= hardware
= circulator R
= electrical connector RT
(rtatinnary portion), S
jack T
= relay TR
= coil; inductor T
= meter TP
= miscellaneous
mechanical part

ABBREVIATIONS
= average ("HAN
= American wire em
gauge CMO

= halance COAX

= hinary ended CCOEF
decimal COM

= hoard ("OMP

= hervllium eopper ("OMPL,

= heat frequency ("ONN
oacillator Cp

= hinder head CRT

= breakdown CTIL

= bandpass

= bandpass filter W

= hrass W

= hackward-wave em
nsrillator A

= calibrate dR

= counterclockwise dBm

= reramic

= electrical connector
imovable portion);
plug

= transistor; SCR;

trinde thyristor
= resistor
= thermistor
= switch
= transformer
= terminal boird
= thermocouple
= test point

= channel

= centimeter

= prahinet mount only

= eoaxial

= coefficient

= common

= eomposition

= complete

= ronnector

= cadmium plate

= cathode-ray tube

= complementary
trangistor logic

= eontinuous wave

= plockwise

= pentimeter

= digital-to-analog

= decibel

= decibel referred to
I mW

de
deg

¥
K
DEP(C
DET
diam
A

DIFF

AMPI,

div
DPDT

Ik

= integrated circuit;
microcireuit

= electron tube

= voltage regulator;
breakdown dinde

= eahle; transmission
path; wire

= aocket

= ervstal unit —piezo-
electric

= tuned cavity; tuned
cireuit

= direct current

= degree (temperature
interval or
difference)

= degree iplane angle)

= degree Celsius
teentigrade)

= degree Fihrenheit

= degree Kelvin

= deposited carbon

= detector

= diameter

= diameter (used in
parts list)

= differential amplifier

= divigion

= double-pole, double-
throw

= dnve
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[RIH
¥,
DVM

Hnv
1
1"
1
¥

IMPG
in
INCID
INCT,
INP
INS
INT
ke
kit
kt}
kV

Ih

14"

LED
LF
1.6
IH
1.IM
LIN

Iin

LK
WASH
140
TAWG

Towe

1.P¥

L.V

m

mA

MAX
ML}
MEG
MET FI.M
MET 00X
ME

= double sideband

= dinde transistor logic

= dugital voltmeter

= pmitter eoupled logic

- electromotive foree

= plectronie data
pProcessing

= plectrolytic

= eneapsulated

= pxternal

= furad
field-effect tran-
sistor

= flip-flop
it head

= fillister head

= frequency modula-
ton
front panel

= frequency

= fined

- gram
germanium
wigaherty
ulinss
wroundied)
henrey
Fasur

= heterodyne

= hexagonal

= sl
hardwiire
high fregqueney
LR LAY
high

= Hewlett-Packard
high pass filter

= hour (used in parts
listy
high voltage

= Hertz

= integrated cireuit

= inside diameter

= intermediate fre-
quency

= impregnated

= inch

= incandescent

= include(s)

= input

= insulation

= internal

= kilogram

= kilohertz

= kilohm

= kilowolt

= pound

= inductance-
capacitance

= light-emitting dinde

= low frequency

= long

= left hand

= limit

= linear taper (used in
parts list)

= linear

= lock washer

= low: local oseillator

= logarithmic taper
tused in parts list)

= logarithmiicy

= low pass filter

= low voltage

= meter (distance)

= milliampere

= maximum

= megohm

= meg (10%) (used in
parts list)

= metal film
metal oxide

= medium Irequeney;
microfarad (used in
parrts list)

MFR
m
MHz
mH
mho
MIN

min

MINAT
mm
MOD
MOM
MOS

ms
MTG
MTR

mV
mVac
mVde
mVpk
mV p-p

mVrms
mw
MUTX
My
T

M
wmhi
I

uVin
wVee
uVpk
uVpp

uVrms
uW

NC
NAC
NE
NEG
nF

NI PI1.
N/
NOM
NORM
NPN

NPO

NRFR
NSR
ns

OBD

on

OH

OP AMPIL,
OPT

OsC

0x

nr

0
PAM

PC

PCM
POM

pF

PH BRZ

PHL.
PIN

ABBREVIATIONS

manufacturer
milligram
megahertz
millihenry

mhao

minimum

minute (time)
minute (plane angle)
miniature
millimeter
modulator
momentary
metal-oxide semi-
conductor
milligecond
mounting

meter iindicating
deviee)

millivalt

millivelt, ac
millivolt, de
millivolt, peak
millivalt, peak-to-
peak
millivolt,
milliwartt
multiplex
mylar
mirrnampere
microfarad
microhenry
micromhn
microseennd
microvolt

rms

= mierovolt, ac

o

microvolt, de
mierovnlt, peak
microvalt, peak-to-
peak

microvolt, rms
microwatt
nanoampere

no connection
normally closed
nean

negative
nanofarad

nickel plate
normally npen
nominal

normal
negative-positive-
negative
negative-positive
zero (zero tempera-
ture coefficient)
not recommended
for field replacement
not separately
replaceable
nanosecond
nanowatt

arder hy description

‘outride diameter

oval head
operational amplifier
aption

ogrcillator

oxide

nunce

ohm

peak (used in parts
ligt)
pulse-amplitude
maodulation
printed circuit
pulse-cnde modula-
tion; pulse-count
maodulation
pulse-duration
maodulation
pienfarad
phosphor hronze
Phillips
positive-instrinsic-
negative

PIv
pk
Pl
PLO
PM
PNP

PO
POLY
PORC
POS

POSN
POT
rp
PP

PPM

PREAMPIL.
PRF

PRR
pE
PT
PTM

PWM

PWYV
R(*

RECT
REF
REG
REPI.
RF
RF1

RH

RIC

SCR

SE

SECT
SEMICON
SHF

S
SIL
s
SNR
SPDT

SPG
SR
SPST

SSB

™
TERM

= peak inverse voltage

= peak

= phase lock

= phase lock oscillator

= phase modulation

= positive-negative-
positive

= part of

= polystyrene

= poreelain

= positive; position(s)
(used in parts list)

= pogition

= potentinmeter

= peak-to-peak

= peak-to-peak (used
in parts list)

= pulse-positinn
madulation

= preamplifier

= pulse-repetition

frequency

pulse repetition rate

micosecond

point

pulge-time modula-

tion

= pulse-width

modulation

peak working voltage

resistance

capacitance

rectifier

= reference

= regulated

= replaceahle

= radio frequency

= radio frequency
interference

= round head; right
hand

= resistance-
inductance-
rapacitance

= rack mount only

= rool-mean-square

= round

read-only memaory

rack and panel

reverse working

voltage

reattering parameter

second (time)

second (plane angle)

slow-blow (fuse)

(ured in parts list)

silicon controlled

rectifier, screw

selenium

sections

semiconductor

superhigh fre-

quency

silicon

silver

slide

signal-to-noise ratio

single-pole, double-

throw

spring

split ring

single-pole, single-

throw

single sideband

stainless ateel

ateel

AQUATe

standing-wave ratio

synchronize

timed (slow-hlow

fure)

tantalum

temperature

rompensating

time delay

terminal

1 WoHoHon Wonou

Won oo

TFT = thin-film transistor
TG = toggle
THD = thread
THRUI = through
TI = titanium
TOI, = tolerance
TRIM = trimmer
TSTR = trangistor
TTI. = trangistor-transistor
logir
™ = televigion
™I = television interference
TWT = traveling wave tube
4] = micro (10-%) {used
in parts list)
UF = microfarad (used in
parts list)
ITHF = ultrahigh frequency
IINREG = unregulated
v = volt
VA = voltampere
Vae = volts, ac
VAR = variahle
VO = voltage-controlled
nseillator
Vde = volts, de
VIN©w = wolts, de, working
(used in parts list)
ViF) = volts, filtered
VFO = variable-frequency
oscillator
VHF = very-high frequency
Vipk = volts, peak
Vpp = volts, peak-to-peak
Vrms = volts, rms
VEWR = voltage standing
wave ratio
VTO = voltage-tuned
nscillator
VTVM = vacuum-tubhe
voltmeter
Vixy = volts, switched
w = watt
W = with
wIv = working inverse
voltage
ww = wirewound
w0 = without
YIG = yttrium-iron-garnet
7o = characteristic
impedance
NOTE
All  abbreviations in the parts
list will be in upper case
MULTIPLIERS
Abbreviation  Prefix Multiple
T tera 1
G giga 10
M mega 10F
k kilo 1
da deka 10
d deci 10—
c centi 10—
m milli 10
T micrn  10-%
n nann  10-%
P pirn 1=z
f femto  10-1"
A atto 10—+
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6-6. HP PART NUMBER ORGANIZATION

6-7. Generally, the prefix of HP part numbers identifies the type of device. Eight-digit part numbers are
used, where the four-digit prefix identifies the type of component, part, or material and the four-digit suffix
indicates the specific type. Following is a list of some of the more commonly used prefixes for component
parts. The list includes HP manufactured parts and purchased parts.

Prefix Component/Part Material
0121- Capacitors, Variable (mechanical)
0122- Capacitors, Voltage Variable (semiconductor)
0140- Capacitors, Fixed
0150- Capacitors, Fixed Non-Electrolytic
0160- Capacitors, Fixed
0180- Capacitors, Fixed Electrolytic
0330- Insulating Materials
0340- Insulators, Formed
0370- Knobs, Control
0380- Spacers and Standoffs
0410- Crystals
0470- Adhesives
0490- Relays
0510- Fasteners
0674- thru 0778- Resistors, Fixed (non wire-wound)
0811- thru 0831- Resistors (wire-wound)
1200- Sockets for components
1205- Heat sinks
1250- Connectors (RF and related parts)
1251- Connectors (non-RF and related parts)
1410- Bearings and Bushings
1420- Batteries
1820- Monolithic Digital Integrated Circuits
1826- Monolithic Linear Integrated Circuits
1850- Transistors, Germanium PNP
1851- Transistors, Germanium NPN
1853- Transistors, Silicon PNP
1854- Transistors, Silicon NPN
1855- Field-Effect Transistors
1900- thru 1912- Diodes
1920- thru 1952- Vacuum Tubes
1990- Semiconductor Photosensitive and Light-Emitting Diodes
3100- thru 3106- Switches
8120- Cables
9011- Transformers, Coils, Chokes, Inductors, and Filters
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6-8. HP manufactured parts, such as side frames, feet, top and bottom covers, etc., for general instru-
ments are categorized below. These are eight-digit part numbers with the four-digit prefix identifying
the type of part.

Type of Part P/N Prefix
Sheet Metal 5000- to 5019-
Machined 5020- to 5039-
Molded 5040- to 5059-
Assemblies 5060- to 5079-
Components 5080- to 5099-

6-9. HP manufactured parts for use in specific instruments are identified below. For these parts, the
prefix indicates the instrument and the suffix indicates the type of part. For example, 05501-60001 is an
assembly used in the 5501A. Following is a list of suffixes commonly used.

Type of Part

Sheet Metal
Machined
Molded
Assembly
Component
Documentation

6-4

P/N Suffix

-00000 to -00499
-20000 to -20499
-40000 to -40499
-60000 to -60499
-80000 to -80299
-90000 to -90999
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Table 6-1. Replaceable Parts
Reference HP Part Q e Mfr
: . Description Mfr Part Number
Designation Number ty P Code

10Te0=bU001 1 BOARD ABSEMBLY, COUNTER (BERIES 17324) 28480 10760%60001
c1 0160=2055 19 CAPACITOR=FXD ,01UF +80=20% 100yDC CER 28480 01p0=2055
c2 0150=0084 3 CAPACITOR=FXD ,iUF +Bo=20X% 100VDC CER 28UED 0180=0084
[ 0180=0155 9 CAPACITOR=FXD 2,2UF+=20% 20VDC T& 04204 1500225X0020A2
Cu 0150=0084 CAPACITOR=FXD ,1UF ¢B0=20% 100VDC CER 28UB0 0180e0064
cs 0150=0084 CAPACITOR=FXD ,JUF ¢B0=20X% 100YDC CER 28uBU 0150=0084
1 0160=2055 CAPACITOR=FXD ,01UF +80=20% 100¥DC CER 28UB0 01p0=205S
c? 01b0=2308 i CAPACITOR=FXD 27PF ¢w5X 300VDC 28uBy 01p0=edie
ca 016U=2055 CAPACITOR=FXD ,01UF ¢80=20% 100yDC CER 28480 01p0m2055
cs 0160=2206 2 CAPACITOR=FXD 160PF +=5% 300VDC MICAO+70 28uB0 01p0=E208
Cio 0160=0207 Fl CAPACITOW@FAD ,01UF +=5% 200VDC POLYE 04204 292P103%2
cil 0160=2055 CAPACITDR=FXD L01UF +80=20% 100VDC CER 28480 01p0=2055
Ci12 0160=2055 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28480 01p0w205S
C12 0160=2206 CAPACITONR=FXD 160PF +=5% 300VDC MICAO+TO 28uB0 01n0=2206
C13 0160=2055 CAPACITOR=FXD ,01UF +80=20% 100yDC CER 28UB0 01pU=205S
€14 0160=205% CAPACITOR=FXD ,01UF +80=20% 100vDC CER 28480 0140=20%5
c15° 0160-2258 ] CAPACITON®FXD 12PF ¢«5% 500vDOC CERO4=30 28uB0 01p0=2258
c16* 0160-2258 CAPACITOR=FXD 12PF +¢w5% 500vDC CER0U+=30 28480 01p0=2258
ci7 01R0=015% CAPACITOR=FXD 2,2UF+=20% 20VDC TA nazod 18n0225%0020 A2
Ci8 01800155 CAPACITOR=FXD 2,2UF+=20X 20VDC TA 0azod 150D225%0020A2
c19 0180=0155 CAPACITORFXD 2,2UF¢=20X% 20VOC TA vagod 15pD2e5x0uaoae
c2o D160m2204 H CAPACITON=FXD 10OPF +w5X% 300VDC MICAQ*TO 28uB0 D1p0=2204
[++3] DlbLe2204 CAPACITOR=FXU 10O0PF +=5X% 300VDC MICAO+TU 28UB0 01p0=2204
c22 0160=2055 CAPACITOR=FXD LUlUF «BUw20% 100vDC CER 28uB0 0140=2055
ca3 0160=205% CAPACITORFXD ,01UF +B0=20% 100yDC CER 28UB0 0140=2055
Cau 0160e2055 CAPACITOR=FXD ,01UF +8U=20% 100yDC CER 26480 010=2055
cas 01b0=205S CAPACITOR=FXD ,01UF ¢B0=20X 100VDC CER 26uB0 D140w2055
C2e 0160=2055 CAPACITOR=FXD ,01UF +80=20% 100VDC CER 28Ub0 01pU=2055
ca? 0160=0207 CAPACITOR=FXD ,O0LUF +=5% 200VDC POLYE D420d 292P10352
(+L} 01BU=0155 CAPACITQR=FXD 2,2UF4=20X% 20VDC TA v420d 15p0225%00204A2
€29 0180%0155 CAPACITOR=FXD 2,2UF+=20% 20VDC T4 o4zod 15p022%xp020he
c30 0160=0573 3 CAPACITOR=FXD 4TQOPF +w2C% 100VDC CER FITLD) 0160=05T3
31 01u0mD192 3 CAPACITON=FXD 68PF #m5% 300VDC 72138 DMy SEGBOJO3UONVICR
c32 0160=0573 CAPACITOR«FXD 4700PF #=20% 100VDC CER 28U80 0160=0573
cis 0140=0192 CAPACITOR=FXD 6BPF #=5% 300vDC 72136 DMy SELBUJO300NVICR
c3u 01B0=D155 CAPACITORFXD 2,2UF4=20% 20VDC TA n42od 1500225 u02nae
C3s 0le0=205% CAPACITON®FKD ,ULUF #BOe20% 100VDC CER 28uB0 0160=2055
C3e 01602055 CAPACITOH=FXD L01UF +80=20% 100VDC CER 28480 01p0=2055
c37 01b0w2055 CAPACITOR=FAD ,0IUF +80w20% 100vDC CER 28480 01p0e208S
c3s 0160=0573 CAPACITOM=F XL 4700PF +=20% 100VDC CER 28UBQ 01400573
c39 0140=0192 CAPACITOR=FXD 6BPF 4«5% 300VDC 72138 DMy SEGBUJUI0ONVICR
Cap N1b0w2055 CAPACITOR=FKD ,01UF #B0w=20% 100VDC CER 28480 01602055
cul 0180=0155 CAPACITOR=FXD 2,2UF+=20X% 20VDC T4 veaoy 15pD2eSK00204A2
cu2 D1B0=0155 CAPACITOR=FXD 2,2UF+=20% 20VDC TA n4zoy 150D225X002042
Cu3 01602055 CAPACITOR=FXD ,01UF #80=20% 100VDC CER 26480 01p0=2055
Cua 01b0=2055 CAPACITOR=FXD ,01UF +80w20X% 100VDC CER 28480 01602055
cue 01b0=2055 CAPACITOR=FXD ,01UF +#BU=20% 100VDC CER 2848y 016022055
Cu7 0160=0578 1 CAPACITOR«FXD ,1UF +=20% 50VDC CER 28uB0 01s0=0578
CRr1 NOT ASSIGNED NOT ABBIGNED
CrR2 NOT ASSIGNED NOT ABBIGNED
CR3 19010040 8 DIODE=SAITCHING 30V SOMA 2NB DDw3S 28Ub0 19n 10040
CRY 190120040 DIODE=SAITCHING 30UV S0MA 2N§ DOe3S 28480 1901%0040
tRrS 1901=0040 DIODEwSNITCHING 30V SOMA 2NS DDw3S 28460 1901=0040
CRe 19010040 DIODE=SAITCHING 30V S0MA 2N8 DOw3S 264b0 19p1mU040
CR7 1901 =0040 DIODE=SAITCHING 30V S0MA 2N DO=35 28uB0 19p1=0040
CR8 1901=0040 DIODE=SWITCHING 30V SO0MA 2N8 DD=3§ 28UB0 19p1=0040
CR9 NOT ASSIGNED NOT ABSIGNED
CR10 1901=0040 DIODE=SAITCHING 30V SOMA 2@N§ DDe3S 28UB0 1901=0040
CR11 1901=0040 DIODE=SAITCHING 30V SuMA 2N8 DD=35 284BQ 1901=0040
L} 199004186 H LED=VISIOLE LUMaINTEBOOUCD IFESOMA=MAX 28uB0 1990=0416
"LF] 19900418 LED«VISIBLE LUM«INT®B00UCD IFRSOMA=MAX 28480 1990041
ki 9100=1623 2 COIL=MLD 27uM 5% Gme0 ,1550X,375LG PR L] 15ul455e2d
L2 9100m1623 COIL=MLD 2TUM SX Gmb0 ,1550X,375LG 02178 15uddS5=gy
WPy 14B0=0059 2 PINISPRING 0,062" NOM, DIA 00004 DBD
&1 18530036 1 TRANSISTOR PNP 81 PDE3lOMN FTR250MMI 28460 1853=0U038
I"F 16540215 ] TRANSISTOR WPN SI PDe3S0MN FTe3Q0MMI 02036 8Ps 381,
w3 1854=0215 TRANSBISTUR NPN 81 PU=3SOMs FTR300MMZ V2036 gpPs 3b11
T 18540215 TRANBISTOR NPN 8] PO=3S50Mw FTe3QOMMZ V2036 gPg 3bil
"H 1854=0215 TRANSISTOR NPN 8T PUEISOMAN FT®300MRZ V2036 8Pg 3611
R1 06B4=DRTY 2 REBISTOR 2,7 10X (258 FC TCE=d00/+500 01606 cE2761
R2 0757m04U2 4 RESISTOR 10K 1% 1254 F TCmO+=100 0329s Cldml/BuTO=1002=F
RY 0757=0442 RESISTOR 10K 1% 125w F TCmO+=100 03298 CUuizB=to=1002=pF
R4 0698mU037 1 REBISTOR 4b,4 1% ,125n F TCEO+=luv V3294 Clml/BuTOmlbRUF
RS 6757=0280 12 REBISTOR 1X 1X ,125w F TCuO+=100 03298 Cldml/B= 0mlu0l=F
*C15A 0160-2265 2 CAPACITOR-FXD 22PF +-5% CERO+-30 28480 0160-2265
*C16A 0160-2265 CAPACITOR-FXD 22PF +-5% CERD+-30 28480 0160-2265

See introduction to this section for ordering information
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Model 10760A

Replaceable Parts

Table 6-1. Replaceable Parts (cont’d)

Reference HP Part Mfr

. : Q Description
Designation Number ty iptio Code Mfr Part Number
Re 0757=0403 1 RESISTOR 121 1X ,1258 F TCEO#=100 03298 Chul/BmTO=l 2 HeF
R 0757=0280 RESISTOR 1K 1% ,125W F TC=0+=100 03298 Clal/8eT0ml001=F
Ra 0757T=0407 1 RESISTOR 200 1% ,125W F TCRO#=100 03298 Ciul/BefOmdnleF
R9 0757=0418 H RESISTOR 619 1% ,1254 F TCmus=100 V3298 Clul/B=T0=p]19R=F
Rio 075T=0280 RESISTOR 1K 1% ,125W F TCeu+=100 03298 Clml/B=TO=1 00 =F
R11 07570400 4 RESISTOR 90,9 1% 4125w F TCe04=100 03298 Clml/8=TO=G0RI=F
Riz2 069823155 4 RESISTOR 4,04K 1% ,125W F TCEO+=10U0 uiaee Clal/BuTUmibdlnF
R13 06983155 REBISTUR 404K 1X ,125h F TCRO+=i00 vsg9e Clul/8=Tymuby)=F
L 0757=0418 RESISTOR 619 1% ,125% F TCEm0+=100 . u329s Cldul/BufOmblIR=F
R1S 0757=0280 RESISTOR 1K 1% 125K F TC=04=100 03298 Chul/8=TO=1001=F
Ris 075T=0400 RESISTOR 90,9 1% 1250 F TCmO¢=iou PETLT] Clal /B=TO=90RI=F
R17 075T=0346 4 RESISTOR 10 1% ,125n,F TC=04=100 u3a9s Cdul /BeT0=] QRU=F
R18 0757=0346 RESISTOR 10 1X ,125n F TCmO+=100 03298 Clal/sbmTO=lORO=F
R19 0757=0280 RESISTOR 1K 1% 125~ F TCEO#=100 03298 Clel/8=TO=]001=F
R20 0757=0280 RESISTOR LK 1% ,125h F TCe0+=100 03298 Clul/UmT0m=l001=F
R21 0757=0280 RESISTOR Lk 1% ,125W F TCeO4«100 u3ass Clul /8mTOm001=F
R22 06BuU=U2T] RESISTOR 2,7 10X 250 FC TCmak00/4500 V1606 CB27G1
R23 0757=0400 RESISTOR 90,9 1X 41254 F TC=04=100 03298 Clul /8=TOm90RI=F
R24 0757=0280 RESISTOR 1K 1% ,1254 F TCm04=100 05298 Clal /BeTO=1001=F
Ras 07570400 RESISTOR 90,9 1% ,1250 F TCE0#=100 03298 Clal/B=T0=G0RY=F
R2& 0757=0348 RESISTOR 10 1X 125w F TCa04=100 U329 Cldml/BuTUmLURUF
R27 0757=0348 RESISTOR 10 1% ,125W F TCEU4=100 03298 Clel /E=TO=ORU=F
R28 0757=0442 RESISTOR 10K 1% 125w F TCs0+=100 03298 Clul/BatDel0eF
R29 0757=0442 RESISTOR 10K IX ,125W F TCWO+=100 vi29e Clal/Bml(=i002nF
R30 0757=0280 RESISTOR 1K 1% ,125¢ F TCEU#=100 n3age Clul/8mf0=]001=F
A 0694«3155 RESISTOR 4,04k 1X 1254 F TCEQ4aiov 03298 Clal/BaTOnlbl]eF
R32 069823155 RESISTOR 4,04K 1% ,125W F TCEO+=100 03298 Clul /UmTOmUbYL=F
Ry} 0757=0u3B & RESISTOR S,11K 1% ,125W F TC20+=100 03298 Clul/8uTO=S)11uf
Ry 0757=0438 RESISTOR 5,11K 1% ,125W F TCE04=100 03298 Clul/8ntguSiitaF
R3S 075T=0u38 RESISTOR S,11K 1% ,125W F TCa04m100 03298 Cinl/BetgeS]]]af
Rie 0757T=0u38 RESISTOR S.11K 1% 1250 F TCEQ#=qyo 0y29e Clal/BoTomS | nF
R37 075T=0u38 RESISTOR S,11% 1% 1250 F TC30+=100 03ass Clul/8miUmSiilap
R38 07570438 RESISTOR 5,11k 1% ,1254 F TC=0+el00 03298 CUnl/BeTQeS1iLeF
R39 0757=0280 RESISTOR 1X 1% ,125% F TC=0+=100 03298 Clal/8uTO=]00]=F
RY4Q WT5T=02H0 RESISTOR 1% 1% ,125W F TCmu+=100 03298 Chels8oto=1001=F
R4 0757=0280 REBISTOR 1K 1% 125w F TCEOw=100 u3gvs Chml/8=TO=1001=F
LT 06983161 1 RESISTOR 38,3k 1% 125w F TCEO+=100 v3298 Clul/BetUm3Blaaf
Rul 0757=0289 1 HEBISTOR 13,3K 1% ,1254 F TCEU+=100 0299E MPuCL/beTUm] 352eF
s1 3101-1973 1 SW-JUMPER SL 7-1A-NS DIP-SLIDE-ASSY .1A 02484 11P-1028
TPl niso=l24 4 TERMINAL=3TUD SGL=PIN PRESS=MTG 25480 Uiglmuldy
TP2 03bveul2d TERMINAL=STUD SGL=PIN PRESS«MTG 28480 03p0=uled
TP3 Vie0eplae TERMINAL=8TUD 8GL=PIN PRESS=MTG 28U80 n3p0=0124
TPa 0le0=n124 TERMINAL=8TUD SGL=PIM PRESS=MTG 28480 03p0=uidu
vio 1828=03db 1 Ic op ampP 03U0F LM3SEN
Ui 1820=063y 2 IC MISC TTL vaulG MEyo4aP
uie 1820=0629 2 IC FF TTL 8 JeK NEG=EDGE=TRIG veass Tuglierc
u13 1820=0142 1 IC GATE ECL OR=NOR DUAL 4=INP 02036 MCLOO04P
V14 1820=0685 H IC GATE TTL 8 NAND TPL 3=INP 0169k SNTUSION
uis 1820=0720 1 Ic ORVR TTL LED DRVR OUAL 4=INP uSUQF D8aBION
ute 1820=08693 5 C FF TTL 8 D=TYPE POS=EDGE=TRIG 02236 7U8T4FC
ury 1990=0802 2 OPTO=ISOLATUR LED=IC GATE IFm20MA=Mix 26480 1990=us02
u1g 199020602 OPTO=I80LATUR LED=IC GATE IFwgOMA=MAX 28480 199U=0802
uz0 1820=1324 2 IC 08C TTL § DUAL Ule9H BNTUBLREN
uai 18201324 IC 0SC TTL § DUAL u1BaH SNTUS12AN
va2 1820=0693 IC FF TTL 8 DelYPE PDS=EDGE=TRIG 02236 7ugT4rc
uz3 182U=0751 1 IC CNTR TTL UECD ASYNCHRO NEG=EDGE=TRIG 01694 SNTUL9EN
uay 18200683 1 IC INV TTL 8 HEX L=INP 02236 74804PC
uas 18200693 IC FF TTL 5 D=TYPE POS=EDGE=TRIG V2236 7ugtafl
uz2e 1820=0694 1 IC GATE TTL 8 EXCL«OR GUAD 2=INP v291d NTu886A
uar 1820=1056 1 IC SCHMITT=TRIG TTL NAND QUAD 2e1NP 0189H 8N74L3eN
u2s 1820=0077 3 1C FF TTL O=TYPE PDS=EUGE=TRIG CLEAR ue2iG 7uupl
U3l 18200030 IC MISC TTL 02036 MCuUUuP
us2 1820=08629 IC FF TTL 8 J=K NEG=EDGE=TRIG V2236 TugliePC
v33 1220=1323 i IC GATE TTL 8 NAND B=INP 0189M SN74830N
ula 1620=1322 2 IC GATE TTL 8 NOR GUAD 2=INP D169K SNT48URN
uis 18200693 Ic FF TTL 8 D=TYPE POS=EDGE=TRIG V2236 748TUPC
Ule 1820=0063 1 IC GATE TTL 4NDmOR«INY DUAL 2=INP v2236 Tug1PC
us? 1820=1124 1 IC BFR TTL NOR GUAD 2=INP V1e9n SNTUIAN
uia 1820=1322 IC GATE TTL § NOR GUAD 2=INP U169k SNTUSURN
Vet 1820=N233 7 Ic CNTR TTL BIN UP/DOWN SYNCHROD VIULF DMTULIIN
vaz 18200233 IC CNTR TTL BIN UP/DOWN BYNCHRO U3UOF DMTUL 93N
el 1B20=0233 Ic CNTR TTL BIN UP/DOWN BYNCHROD UILOF oMTHL 94N
uuy 182020515 3 IC MV TTL MONOSTHL RETRIG/RESET DUAL 03790 2802PC
uus 1820=0515 IC MV TTL MONOSTEBL RETRIG/RESET DUAL U3750 2602PC
Uue 1820=0693 IC FF TTL 8 D=TYPE POS=EDGE=TRIG v226 TusTaMC
uar 1820=0077 1c FF TTL D=TYPE POS<EDGE=TRIG CLEAR u2ais TUTUPC
usi1 1820=0233 IC CNTR TTL BIN UP/DOWN SYNCHRO 03UQF DMTULYIN
us2 1820=0233 I¢ CNTR TTL BIN UP/DDWN BYNCHRO USUGF DMT41SIN

See introduction to this section for ordering information




Table 6-1. Replaceable Parts (cont’d)

Model 10760A
Replaceable Parts

Reference HP Part e Mfr
> ; Q Description Mfr Part Number
Designation Number ty P Code
us3y 1820=0233 IC CNTR TTL 8IN UP/DOWN BYNCHRO 0340F DMYULIIN
usa 18200233 IC CNTR TTL BIN UP/DOWN BYNCHRO 0340F oMPULIIN
uss 18200515 IC MV TTL MONDSTBL RETRIG/RESET DUAL 03790 26p2PC
Use 1820=0071 1 I BFR TTL NAND DUAL 4=INP 02236 Juyort
us?y 1820=0054 1 IC GATE TTL NAND GUAD 2=INP V2236 74p0PC
usi 1820=0574 ) IC FF TTL D=TYPE COM CLEAR GUAD UIuOF DMASSIN
us2 18200574 IC FF TTL D=TYPE COM CLEAR GUAD 0340F DMASSIN
el 1820=0574 IC FF TTL D=TYPE COM CLEAR GUAD 0340F DMaSSIN
Uy 1820=0574 Ic FF TTL D=TYPE COM CLEAR QUAD 0340F pMaSSiN
Ues 1820=0077 Ic FF TTL D=TYPE POS=EDGE=TRIG CLEAR 02236 TuT4PC
'Y 1820=0070 1 IC GATE TTL NAND BeINP 02236 7430PC
us? 1820=0661 1 IC GATE TTL OR GUAD 2=INP 0340F DM7UIN
ury 1820=0574 IC FF TTL D=TYPE COM CLEAR GUAD 0340F DMBSSIN
ura 1820=0574 IC FF TTL D=TYPE COM CLEAR GUAD LT pDMASSIN
urs 1820=0574 IC FF TTL D=TYPE COM CLEAR GUAD 03u0F DMaSSIN
Uty 1820=0574 Ic FF TTL D=TYPE COM CLEAR QUAD 0340F pDMaSSIN
urs 1B20=1254 | IC BFR TTL NONmINY HEX Q=]NP 034CF DME OSSN
Ure 1820=0214 H IC DCOR TTL BCDwTU=DEC 4eTOwlOwLINE 0340F DM7442N
urr 1820=0214 Ic DCOR TTL BCO=TO=DEC 4=TO=10=_INE 0340F pM744EN
Y1 0410m0143 1 CRYSTALIGUARTZ 12,632 MMZ 28u80 04yU=0lU3
1200=0758 1 SOCKET=XTAL 2«CONT HC=25/U DIP=SLDR 0551H BOpu=1G1T
10760-60002 1 CABLE, INTERFACE 28uB0 10760-60002
B159=000% ) NIRE 22AKG W PVC 1X22 80C 01331 La2007=]
HITEI YT H EXTRACTOR, P,C, BUARD 28480 S0u0=1464

See introduction to this section for ordering information



Model 10760A
Replaceable Parts

Table 6-2. Manufacturers Code List

Nl.hl:"l::).er Manufacturer Name Address Cil:e
00000 U.S.A. Common Any Supplier of USA
0073G Gettig Engineering & Manufacturing Co., Inc. Spring Mills, PA 16875
021 Allen Bradley Co. Milwaukee, WI 53212
01295 Texas Instruments Inc., Semiconductor Cmpnt. Div. Dallas, TX 75231
04713 Motorola Semiconductor Products Phoenix, AZ 85008
07263 Fairchild Semiconductor Division Mountain View, CA 94040
09353 C and K Components, Inc. Watertown, MA 02172
11237 CTS Keene, Inc. Paso Robles, CA 93446
16299 Corning Glass Works, Electronic Cmpnt. Div. Raleigh, NC 27604
18324 Signetics Corp. Sunnyvale, CA 94086
24226 Gowanda Electronics Corp. Gowanda, NY 14070
24546 Corning Glass Works (Bradford) Bradford, PA 16701
27014 National Semiconductor Corp. Santa Clara, CA 95051
28480 Hewlett-Packard Company, Corporate Headquarters Palo Alto, CA 94304
34335 Advanced Micro Devices, Inc. Sunnyvale, CA 94086
56289 Sprague Electric Co. North Adams, MA 01247
71785 TRW Electronic Components, Cinch Division Elk Grove Village, IL 60007
72136 Electro Motive Mfg. Co., Inc. Willimantic, CT 06226
73957 Groov-Pin Corp. Ridgefield, NJ 07657
75915 Littlefuse, Inc. Des Plaines, IL 60016
91506 Augat, Inc. Attleboro, MA 02703
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Manual Changes

SECTION VI
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section contains information necessary to adapt this manual to older instruments (serial prefixes
prior to 1948A).

7-3. MANUAL CHANGES

7-4. The table below identifies previous serial prefixes of units that differ electrically from those docu-
mented in this manual. If your unit has one of these prefixes, make the changes indicated.

Backdating Table

Serial Prefix Make Changes to this Manual
1736A Change 1
1732A Change 1,2

1604A, 1632A Change 1,2,3
1512A Change 1,2,3,4

CHANGE 1

Page 1-2, Table 1-1, Equipment Supplied:
Replace Interface Cable 10760-60002 with ““Connector Kit, 48-Pin; 5060-8339.”

Page 2-2, Paragraph 2-14:
Change paragraph to read: “The dual 24-pin (48) connector edge of the 10760A board mates with the con-
nector in an HP connector kit part number 5060-8339. The dual 43-pin (86) connector edge of the 10760A
board mates with HP connector number 1251-3755."

Page 6-7, Table 6-1:
Delete 10760-60002 and replace with “5060-8339, Kit, Connector, P.C. Board, 28480, 5060-8339.”

CHANGE 2 Change values of C15 and C16

Page 2-5, in the NOTE below Table 2-2:
Change C15 and C16 values to 12PF.

Page 2-7, in the NOTE in lower left corner:
Change C15 and C16 to 12PF.

Page 6-5, Table 6-1:
Change C15 and C16 to 0160-2258, 12PF, 0160-2258.

Page 8-3, Bottom Center of schematic:
Change C15 and C16 to 12PF.

CHANGE 3 Revise Resolution Extender and separate DAV and INSTRYV lines

Page 6-5, Table 6-1:
Change C10 and C27 to 0160-3878/C:FXD 1000PF +-20% 100 WVDC CER/28480/0160-3878
Delete C47/0160-0576/C:FXD .1UF +-20% 50 VDC CER/28480/0160-0576
Delete L2/9100-1623/COIL-MLD 27UH 5% Q=60 .155DX,375LG/02178/15-4455-2)
Change R12, R13, R31, R32 to 0683-1025/R:1K 5% .25W FC TC=-400 +600/01121/CB 1025
Delete $1/3101-1973/SW-JUMPER SL 7-1A-NS DIP-SLIDE-ASSY .1A/02484/11P-1028
Delete U10/1826-0346/IC OP AMP/0340F/LM358N —_—
Delete U20/1820-1324/IC OSC TTL S DUAL/0169H/SN745124N

Page 8-3, Figure 8-2:
Replace this schematic with Figure 8-2a in this section. (For convenience, it is recommended that you

label Figure 8-2 “Not Applicable” and insert Figure 8-2a after Figure 8-2, renumbering the page from
117_3” to “8'33”‘}
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CHANGE 4  Delete External Sampling and change Opto-Isolator P/N

Page 2-5, Paragraph 2-40:
Delete external sample capability description.

Page 6-5, Table 6-1:
Delete CR10 and CR11 1901-0040/D-SWITCHING 30V 50MA 2NS DO-35/28480/1901-0040
Delete R41/0757-0280/R-1K 1% .125W F TC=0+-100/0329B/C4-1/8-T0-1001-F
Change U17 and U18 to 1990-0429/0OPTOISOLATOR-LED IC GATE/28480/1990-0429

Page 7-3 (8-3a), Figure B-2a:
Delete CR10, CR11, R41 (external sample circuit).
NOTE

The use of resolution extension on boards prior to serial prefix 1732A is not recom-
mended. Please contact your HP Field Engineer for information before using this
feature on prior boards.
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Schematic Diagrams
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SECTION Vil
SCHEMATIC DIAGRAMS

8-1. INTRODUCTION

8-2. This section contains information for schematic diagrams, notes, reference designation system,
identification markings on printed-circuit boards, schematic and component locators.

8-3. SCHEMATIC DIAGRAM NOTES

8-4. Figure 8-1 shows the symbols used on schematic diagrams. Component reference designations are
assigned in vertical columns, left to right, according to physical layout on the board.

8-5. REFERENCE DESIGNATOR SYSTEM

8-6. Figure 8-1shows the method of assigning reference designations. Assemblies such as printed-circuit
boards are assigned in sequence, A1, A2, etc. As shown in Figure 8-1, subassemblies within assemblies are
given a subordinate A number. For example, rectifier assembly A1 has the complete designator of A25A1.
For individual components, the complete designator is determined by adding the assembly number and
subassembly number if any. For example, CR1 on the rectifier assembly is designated A25A1CR1.

8-7. IDENTIFICATION MARKINGS ON PRINTED-CIRCUIT BOARDS

8-8. HP printed-circuit boards (see Figure 8-1) have four means of identification: an assembly part
number, a series number, a revision letter, and a production code number.

8-9. The assembly part number has 10 digits (such as 10760-60001) and is the primary identification. All
assemblies with the same part number are interchangeable. When a production change is made on an
assembly that makes it incompatible with previous assemblies, a change in part number is required. The
series number (such as 1248A) is used to document minor electrical changes. As changes are made, the
series number is incremented. When replacement boards are ordered, you may receive a replacement
with a different series number. If there is a difference between the series number marked on the board
and the schematic in this manual, a minor electrical difference exists. If the number on the printed-circuit
board is lower than that on the schematic, refer to Section VII for backdating information. If it is higher,
refer to the loose-leaf manual change sheets for this manual. If the manual change sheets are missing, con-
tact your local Hewlett-Packard Sales and Service Office. See the listing on the back cover of this manual.

8-10. Revision letters etched on the board (A, B, etc.) denote changes in printed circuit layout. For ex-
ample, if a capacitor type is changed (electrical value may remain the same) and requires different spacing
for its leads, the printed-circuit board layout is changed and the revision letter is incremented to the next
letter. When a revision letter changes, the series number is also usually changed. The production code is
the four-digit, seven-segment number used for production purposes.
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Figure 8-1. Schematic Diagram Notes
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