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CERTIFICATION

Hewlett-Packard Company certifies that this instrument met its published specifications
at the time of shipment from the factory. Hewlett-Packard Company 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 AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and workmanship
for a period of one year from the date of shipment. Hewlett-Packard will, at its option,
repair or replace products which prove to be defective during the warranty period pro-
vided they are returned to Hewlett-Packard, and provided the preventive maintenance
procedures in this manual are followed. Repairs necessitated by misuse of the product
are not covered by this warranty. NO OTHER WARRANTIES ARE EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. HEWLETT-
PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

Service contracts or 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 installation, operation, and service information for the HP Model 10762A
Comparator. The 10762A (see Figure 1-1) is a printed-circuit board optional unit for the HP Model 5501A
Laser Transducer System. The 10762A plugs into the HP Model 10740A Coupler, a multiple-board module
which provides the majority of interconnections within the 5501A system,

NOTE

Programming information for the 10762A is contained in the 5501A System Manual.

Figure 1-1. 10762A Comparator
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1-3. HP 10762A COMPARATOR DESCRIPTION

1-4, The HP 10762A Comparator is used in a closed-loop feedback-controlled position (distance)
measuring system. Such a measuring system requires the ability to control the position of some device.
This includes measuring the device position and generating a position correction signal to move the device to
the desired position. The 10762A can compare a measured movement signal with a desired position
(destination) signal and generate a position correction (digital difference) signal.

1-5. EQUIPMENT SUPPLIED

1-6. The 10762A consists of a 10762-60001 printed circuit board, a 5060-8339 48-pin connector kit, and
this manual.

1-7. INFORMATION IN OTHER MANUALS

1-8. The 10762A is used with the HP Model 10764A Fast Pulse Converter, 10746A Binary Interface,
and other units in the 10740A Coupler. For a complete understanding of the 10762A in a system, the
user should be familiar with these manuals as well as the 5501A Laser Transducer System Manual.

1-9. MANUAL MICROFICHE

1-10. 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
next paragraph).

1-11. PRINTED-CIRCUIT BOARD IDENTIFICATION AND
MANUAL CHANGES

1-12. Each 10762A printed-circuit board has a four-digit series identification number (e.g., 1512). 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.

1-13. 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. HP 10762A SPECIFICATIONS

1-16. Specifications of the 10762A are given in Table 1-1.
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Table 1-1. HP Model 10762A Comparator Specifications

Input Signal: Up/Down or Phase-quadrature (A-Quad-B) Pulses. Minimum 50 nanosecond pulse
width, maximum 10 MHz.

Measurement Accuracy: =0.5 PPM =1 count in conjunction with 5501A Laser Transducer and 10764A
Fast Pulse Converter. =2 counts if hysteresis circuit selected.

Destination and Tolerance: Input from system controller via 10746A Binary Interface. The digital
difference output is automatically forced to null or zero difference when the destination and tolerance
are loaded.

Format: 32-bit word. Four tolerance bits (=15 counts) and 28 position bits can be transferred from
system controller as either two 16-bit words or four 8-bit bytes.

Input Rate: Nine individual operations at typically 1 microsecond each are required to transfer two
32-bit words from the system controller to two 10762A Comparators using the two 16-bit word
format in conjunction with the 10746A Binary Interface.

Digital Difference Output: Available at card edge connector.

Format: 28-bit TTL level. Sign-magnitude: binary negative-true representation. Twenty-four most
significant bits can be wired-OR’ed for variable linearity.

Response: One microsecond typical for constant velocity; 2 microseconds typical under acceleration
conditions; relative to motion detected by the interferometer.

Null Output: Occurs when the 28-bit counter agrees with the 28-bit destination within the four
tolerance bits (+15 counts). This signal is available both externally at the card edge connector and to
the system controller via the 10746A Binary Interface.

External Null Output: TTL level change, active low.

Responses: 1.1 microsecond typical for constant velocity; 2.1 microseconds typical under
acceleration conditions; relative to motion detected by the interferometer.

System Null: Available to system controller (via 10746A card) when all 10762A Comparators are at a
null condition. TTL level change, active high.

Zero Speed Output: Occurs when no counts have entered the Up/Down Counter within 17 msec
(variable from 1 to 100 msec); TTL level change, active high.

Reset: Initializes Up/Down Counter at 160 counts. Can be initiated either externally or by the system
controller via the 10746A Binary Interface. Reset also activates a Forced Null condition on the Digital
Difference Output.

Extemnal: TTL level change, active low. Reset conditions will be maintained until returned to the
high state.

System Controller: The counter on a specific 10762A Comparator can be reset or all 10762A
Comparator counters in the system can be reset simultaneously under program control.

Sample: Places Up/Down Counter contents in output latches for transfer to system controller. Also
releases the Forced Null on the Digital Difference Output after loading destination and tolerance. Can
be initiated either externally or by the system controller via the 10746A Binary Interface.

External: TTL level change; active low. Minimum 40 nanosecond pulse width.

System Controller: The counter on a specific 10762A Comparator can be sampled or all 10762A
Comparator counters can be sampled simultaneously under program control.

External Forced Null: TTL level change, active low; forces the Digital Difference Output to zero
difference regardless of the actual difference and the Null output to a low state. The external Forced
Null will be maintained until returned to the high state.

Forced Zero Speed: TTL level change, active low; forces the Zero Speed output to a high state
regardless of actual conditions. The forced zero speed condition will be maintained for the duration of
the zero speed time constant after being returned to the high state.

1-3
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Table 1-1. HP Model 10762A Comparator Specifications (continued)

Counter Output: The contents of the 28-bit Counter of the 10762A Comparator along with 4 status bits
from both the 10762A Comparator and the 10764A Fast Pulse Converter are available 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, system null 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 1 microsecond each are required to transfer two
32-bit words to the system controller from two 10762A Comparators using the two 16-bit word
format in conjunction with the 10746A Binary Interface. (Refer to Table 4-7 in Systems Manual.)

Atmospheric and Material Temperature Compensation Input: Manual Compensation factor input
standard (tables supplied); Automatic Compensator Option (Option 402).
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SECTION 1I
INSTALLATION

2-1. INTRODUCTION

2-2. This section describes procedures for unpacking, setting up, and installing the 10762A Comparator.

2-3. UNPACKING AND INSPECTION

2-4. Inspect the 10762A for visible damage. 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 damaged items 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 10762A for use. Included are
power requirements, operating environment, installation, interconnecting cables, and warranty claims.

2-7. POWER REQUIREMENTS

2-8. The 10762A 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 10762A 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, 10762A Installation in 10740A Coupler. Before plugging in the 10762A read the re-
mainder of this section, in particular the paragraphs on jumper and switch settings. Coordinate this
information with the paragraphs on Comparator-Based System Installation in Section V of the 5501A Laser
Transducer System Manual.
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Figure 2-1. Installation
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2-13. CONNECTORS

2-14, The dual 43-pin (86) connector edge mates with rear coupler connector number 1251-3755. The dual
24-pin (48) connector edge mates with connector kit number 5060-8339. The 86 pins of the rear connector
(P1) are connected in parallel to the coupler bus or backplane. The signals on these lines are shown in Table
2-1 (following page). The signals on the front edge connector (J1) are listed in Table 2-2.

2-15. WARRANTY CLAIMS

2-16. Contact the nearest Hewlett-Packard Sales and Service Office (see manual back cover) for
information 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 10762A 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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Table 2-1. 10740A Coupler Bus Lines (Backplane)

Installation

FUNCTION  PINS NAMES PINS NAMES
1 +15 VOLTS 2 +15VOLTS
POWER 3 -15VOLTS 4 -15VOLTS
5 +15 RETURN 6 +15 RETURN
7 SPARE 8 SPARE
9 CARD ADDRESS-A 10 CARD ADDRESS-B
11 CARD ADDRESS-C 12 CARD ADDRESS-D
INSTRUCTIONS )43 cARD cMD-A 14 CARD CMD-B
15 CARD CMD-C 16 CARD CMD-D
17 DATA VALID 18 DATA VALID
STATUS 19 INSTRUCTION VALID 20 INSTRUCTION VALID
21 OPERATION COMPLETE 22 OPERATION COMPLETE
Y91 EM 123 SAMPLE 24 PWR-UP/SYSTEM RESET
COMMANDS AV
i {25 REF ERROR-BIT 26 MEAS ERROR-BIT
27 V.O.L. ERROR-BIT 28 OVFL-BIT
DECIMAL POINT {29 D.P.-BIT-1 30 D.P.-BIT-0
(TOLERANCE BITS) 131 D.P.-BIT-3 32 D.P.-BIT-2
MODE-STATUS {33  A-MODE BIT 34 SYSTEM NULLED
35  SPARE 36 SPARE
Key — Key —
37 +5V RETURN 38 +5V RETURN
39 +5V RETURN 40  +5V RETURN
41 +5VOLTS 42 +5VOLTS
POWER 43 +5VOLTS 44 +5VOLTS
45 +5VOLTS 46 +5VOLTS
47 45V RETURN 48 +5V RETURN
49 +5V RETURN 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 DATABIT 8
63 DATA BIT 11 64 DATA BIT 10
— 65 DATA BIT 13 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

85

83} MAKE NO CONNECTION

82

86

84} MAKE NO CONNECTION

2-3



Model 10762A
Installation

24

Table 2-2. 10762A Comparator |1 Front Connector Pins

D27 — A
D25 — B
DIFFERENCE OUTPUT BITS: Sign bit plus 28 data bits. D23 —C
TTL-level, binary negative true (active low). D21 —D
D19 —E
For output to digital-to-analog converter and device D17 —F
servomotor. D15 —H
D13 —|
D11 — K
D9 —1L
D7 —M
D5 —N
D3 —P
D1 —R
DO — 5§
+5V input T
EXTERNAL RESET: input from external device.
TTL-level change, active low, min. 50 ns pulse.
FORCED ZERO SPEED: input from external device. w
TTL-level change, active low.
EXTERNAL SAMPLE: input from external device.
TTL-level change, active low, min. 40 ns pulse.
NULL: Output to external device. X
TTL-level change, active low.
FORCED NULL: input pulse from external device.
TTL-level change, active low.
ZERO SPEED: Output to external device. Y
TTL-level change, active high.
Common 7
UP/A: up or A-quad pulse from 10764A
UP/A: complement of UP/A pulse AA
DWN/B: down or B-quad pulse from 10764A
DWN/B: complement of DWN/B pulse BB

J1 | 10762A Front

Edge Connector
1 — SIGN
2 — D26
3 —D24
4 — D22
5 — D20
6 — D18
7 — D16
8 — D14
9 — D12
10 — D10
1 — D8
12 — D6
13 —D4
14 — D2
16

(Component
19 side)
20
21
22
23
2)
24
03)
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2-21. ADDRESSES AND COMMANDS (INSTRUCTIONS)

2-22. The 10762A responds to coded addresses and commands from the 10740A Coupler bus. The 10762A
address is selectable by a switch (see paragraph 2-28). Table 2-3 lists the specific instructions and responses
for the 10762A. Coordinate this table with the programming information in Section IV of the
Systems Manual.

Table 2-3. 10762A Comparator Instructions

The Backplane (Coupler Bus) address is selectable. Addresses are mutually exclusive and may be X, Y, Z, A,
B, or C.
ADDRESSED INSTRUCTIONS
INSTRUCTION
COMMAND  ADDRESS* RESPONSE
0 X RESET* * Preset up/down counter register to 160 counts, force
digital difference output to null, clear OVFL-BUFFER.
1 X . Release forced null. Load contents of up/down
— counter into bus output latches as soon as there is a
SAMPLE igto. b latch here:|
window wide enough to insure that a count is not
propagating through the count chain.
2 X Output contents of bus output latches to backplane
OUTPUT data bus, output mode (A/4 or A/8), output decimal
point code, output contents of OVFL-ERROR buffer.
3 X Load destination register with 28-bit number and
e ifend toler, ister with 4-bit number from 10740A
DESTINATION olerance register wi -bit number from
backplane.
4 X Disable UP/A and DWN/B inputs and count down at
TEST 10 MHz. (Terminates with a sample instruction, or an
underflow in count register).
7 X Disable UP/A and DWN/B inputs and count up at
TEST 10 MHz. (Terminates with a sample instruction or an
overflow in count register.)
10740A Coupler Bus Reset Same as OX
10740A Coupler Bus Sample Same as 1X
NOTE
*X" is used as an example of the address in this chart. To make instruction apply to another comparator simply
replace X" with that card’s address (Y or Z or A or B or C).
* *Can also be initiated externally on 1.

2-5
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2-23. JUMPER AND SWITCH SETTINGS

2-24. The 10762A contains a selectable address switch and a number of jumper wires and removable
resistors. The 10762A is shipped from the factory with all jumper wires in predetermined positions and
soldered in place. However, the jumper wires can be changed to accommodate requirements of a particular
system.

2-25. Figure 2-2 shows the locations of all the selectable position jumper wires, the address switch, and test
points.

CAUTION

The jumper wires should only be changed by qualified service personnel.

NOTE

All factory-installed 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.

2-26. CHANGING JUMPER WIRES

2-27. 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 electrical contact. Apply heat sparingly and work carefully to avoid damaging
the metal plated conductors and the insulating board.

a. Heat the jumper wire connections with a soldering iron and remove the solder with a solder
removing 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.

c. Clean the excess solder from the wire ends with the soldering iron.

NOTE

Use only high quality electronic grade solder.

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.

f. End of procedure.

2-6
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Figure 2-2. Preinstallation Settings
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2-28. ADDRESS SWITCH “A, B, C, X, Y, Z" (S1)

2-29. The 10762A operates in the Laser Transducer system through the 10740A Coupler backplane. A
system controller, such as a calculator or computer, can be programmed to control one or more 10762A
Comparators. Each 10762A in one system must have a separate “address’’ to receive instructions from the
controller. Each 10762A 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.

2-30. There is no required specific address for any axis of a system, but for convenience the address X" is
typically assigned to the 10762A for the X’ axis of a system, the Y address for the Y’ axis, and the “Z"
address for the “Z"" axis.

2-31. Select one of the letters A, B, C, X, Y or Z for the 10762A 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 10762A Comparator at
one time.

2-32. PULSE OR A-Q-B (A-QUADRATURE-B OR UP-DOWN PULSE)
JUMPER WIRES

2-33. The HP 10762A can accept two kinds of electrical displacement information. Either “Up/Down’’
pulses representing displacement (movement) or A-quadrature-B displacement signals are usable by the
10762A. The PULSE or A-Q-B jumper wire position is selected depending upon which type of
displacement signal will be applied to the 10762A. Figure 2-2 shows the location of the PULSE/A-Q-B
jumper wire positions on the board. A jumper wire is shown in the PULSE position.

NOTE

When a jumper is properly installed either the PULSE legend (for Pulse
mode) or A-Q-B legend (for A-quadrature-B mode) is obscured.

2-34. Pulse Input Coaxial Connectors

2-35. The up/down or A-quad-B input pulses to the 10762A should be applied through coaxial cable
connectors from a 10764A card to the 10762A front coax connectors J2 and J3. Parallel connections
are provided on the J1 connector for non-standard configurations.

2-36 HYSTERESIS/NO HYSTERESIS JUMPER WIRES

2-37. A pair of jumper wires must be soldered in one of two matching positions depending on whether the
hysteresis option is selected. One pair of positions is labelled HYST (indicating hysteresis) the other pair of
positions is labelled NO HYST (indicating non-hysteresis mode).

NOTE

When the two hysteresis jumpers are properly installed for the no hysteresis mode,
the NO HYST legends are obscured. When the two hysteresis jumpers are properly
installed for the hysteresis mode, the HYST legends are obscured.
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2-38. In a movable mechanical system with a closed feedback loop the system may tend to oscillate near the
null point. Alternate direction signals at the null can be undesirable. If the hysteresis mode is selected the
10762A will ignore the first single opposite direction counter pulse as the null is passed. If single alternating
direction counter pulses are received by the 10762A in hysteresis (HYST) mode, no difference output signal
will be produced. In the 10762A no-hysteresis (NO HYST) mode every counter pulse received, even as a
null is passed, will produce a difference output signal from the 10762A.

2-39. A/4, \/8 JUMPER WIRES

2-40. The alternate jumper wire positions labelled A/4 and A/8 allow the 10762A to be set to agree with other
units in a system. The jumper is normally setin the A/4 position when the 10762A is shipped from the factory.

NOTE
When the jumper is properly installed the selected legend “A/4"" or ““A/8" is
obscured.

NOTE

When the 10706A Plane Mirror Interferometer is used in the Laser system optics,
system configurations may require this jumper to be set to ““A/8"” to signify the
counter contents represent % wavelength units.

2-41. DIGITAL DIFFERENCE OUTPUT-VARIABLE LINEARITY

2-42. The 10762A digital difference output can be selectively jumpered to alter the response speed of the
system being controlled. Each of the 24 most-significant bits of the difference output can be wire-OR’ed
with the next less-significant bit. The effect of this is to maintain the same output voltage/speed over a
selected range toward the destination even though the output of the 28-bit subtractor is linearly decreasing.
The wired-OR’ing process for each output bit requires removal of a resistor and addition of a jumper wire
directly below.

2-43. See Figure 2-2 for location of the removable resistors and replacement wires for the wired-OR
condition. See Figure 2-3 for an example of selective jumpering that maintains maximum speed over rnost
of the system travel, then decreases gradually toward null.
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Figure 2-3. Example of Jumpering Difference Output Bits for Variable Linearity
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SECTION 1lI
OPERATION

3-1. OPERATOR REQUIREMENTS

3-2. The 10762A does not have any operating controls, but it does have three light-emitting diodes (LED’s)
to indicate certain conditions. Table 3-1 lists the LED indicators (DS), names, and functions.

Table 3-1. LED Indicator Functions

DS NAME FUNCTION (On Indicates)

1 +5 +5 volts and return applied to card.

2 NULL Destination and location of system are equal (null exists)
or a forced null exists.

3 SPD=0 Zero speed, or system not moving

3-1



SECTION IV
THEORY OF OPERATION

4-1. INTRODUCTION

Model 10762A
Theory of Operation

4-2. The 10762A is a primary component of the Comparator Based (Closed Loop) System as described in
the 5501A Systems Manual under the general category of Computer Interface Electronics. This section
provides a general introduction to system level usage followed by a description of detailed theory at the

block level.

4-3. SYSTEM PURPOSE AND CONFIGURATION

4-4. As shown in Figure 4-1 below, the 10762A operates with other units to form a high-speed closed-loop
control system. Typically, a system controller sends the system a digital number representing the
destination of the device under control. The system then closes the loop by continually measuring the
device distance while subtracting the destination number and causing the device to move toward its

destination.

Figure 4-1. Typical Components For Closed Loop Control Systems

SYSTEM
CONTROLLER

COMPENSATOR
MANUAL (OR) AUTOMATIC

DIFFERENCE
SIGNALS
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4-5. One 10762A is used for each axis required by the controlled device. One 10764A Fast Pulse Converter
is required for each pair of 10762A’s to provide up/down pulses derived from the laser optics. A 10746A
Binary Interface is required to interface with the system controller, and a 10755A Compensation Interface is
required if manual or automatic environmental compensation is used.

4-6. Refer to Section 3 of the 5501 Systems Manual for further system description.

4-7. THEORY OF OPERATION
4-8. Correlate the following paragraphs with the corresponding blocks of Figure 4-2.
4-9. UP/DOWN OR A-QUAD-B PULSE INPUT

4-10. The primary signal input to the 10762A is either up/down pulses from the 10764A Fast Pulse
Converter or optionally A-quadrature-B signals from some other source. The up/down or A-quad-B pulse
input circuit receives the input signals, buffers them, and applies them to the up/down counter. The
optional hysteresis circuit can be connected between the up/down pulse input and the counter.

4-11. OPTIONAL HYSTERESIS

4-12. The optional hysteresis circuit allows the comparator to ignore the first pulse after any change of
direction. This prevents a jittering effect that is possible when the device under control is actually stopped.
High system sensitivity can cause altemate up and down pulses when the device under control is stopped.
If hysteresis is selected (see Section Il), the first pulse after a change in direction is ignored by the
comparator.

4-13. ZERO SPEED

4-14 The zero speed circuit monitors whether the up/down (or A-quad-B) pulses, indicating movement of
the controlled device, are being received by the comparator. If no pulses are received for a certain time, the
zero speed signal line is set true. The factory time setting for a zero speed true signal is about 20 milli-
seconds. It is possible to change this time if desired. A qualified electronics technician can select the time by

- changing the value of the resistor and capacitor connected to pin 11 of U27. The zero speed circuit monitors

the up-down pulses after the hysteresis circuit.

4-15. 28-BIT UP/DOWN COUNTER

4-16. The 28-bit up/down counter accepts the pulse output of the up/down pulse input-hysteresis circuit
and counts these pulses (representing device movement) for output to the 28-bit subtractor and through
the bus output latches to the 10740A Coupler bus.

4-17. BUS OUTPUT LATCHES

4-18. One output of the 28-bit up/down counter is applied to the bus output latches. A sample command
sends this data to the 10740A Coupler data lines.

4-19. OVERFLOW LATCH

4-20. If the 28-bit up/down counter overflows, an overflow error signal is generated and is applied to the

10740A Coupler bus overflow line. The reset signal clears the overflow function. At zero counts (-160) the
overflow is undefined and should be ignored.
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10762A Comparator Block Diagram

Figure 4-2.
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4-21. 28-BIT DESTINATION REGISTER

4-22. The 28-bit destination register (DR) accepts the binary data (from the 10740A Coupler bus) which
specifies the desired position (destination) that the controlled device is intended to travel to. Output of the
DR is the inversion or complement of the input. The DR loading function is actuated by a separate 10740A
Coupler bus command: 3X. (Address X could be Y or Z or A or B or C.) Outputs of the DR are applied to
the 28-bit subtractor. Loading the DR causes a forced null to be applied to the null decoder.

4-23. 4-BIT TOLERANCE REGISTER

4-24. The four-bit tolerance register receives the 4-bit tolerance from the system controller. The four
tolerance bits are applied to the null comparator. The tolerance determines how close the controlled device
will move to its destination. A null will be issued by the null comparator as soon as the tolerance is
satisfied.

4-25. 28-BIT SUBTRACTOR

4-26. The 28-bit subtractor receives the data ouput of the destination register and the data output of the 28-
bit up/down counter and provides the difference to the output drivers and null decoder. Note that the
destination register output is the inversion (complement) of its input and the subtractor actually adds this
complement to perform an effective subtraction in its output.

4-27. NULL DECODER AND DIFFERENCE OUTPUT DRIVERS

4.-28. The null decoder monitors the output of the subtractor to detect when the device under control is at
its destination (as indicated by the subtractor output reaching zero). The difference output drivers supply
the digital position data which may be used to move the device under control. The difference output is in
the form of 28 parallel data bit lines and one sign bit line. A forced null can be applied to the null decoder
either from an external source or is automatically applied when the destination register receives a load
command. The sample command from the controller releases the forced null (external sample will not
release forced null).

4-29. NULL COMPARATOR & NULL OUTPUTS

4-30. The null comparator compares the lower four bits of the difference output to the four-bit tolerance in
the tolerance register. When the difference is within tolerance , the null output sets the 10746A-to-
controller system null line true (high) and sets the front connector null line true (low). Note that the system
null line is wire-ANDed with all other comparator system null line outputs on the coupler backplane so the
line will go true only after all comparators in the system have reached null.

4-31. INSTRUCTION INPUT AND CONTROL

4-32. The instruction input and control section accepts the correct instructions (addresses and commands)
applied to the 10740A Coupler bus. This section decodes the instructions and passes them to other sections
of the comparator. The OUTPUT signal enables the status bits for mode, overflow, and decimal point
(tolerance bits) to be sent on the coupler bus.

4-33. SAMPLE & DATA VALID CIRCUITS

4-34. The sample function is used to transmit the contents of the 28-bit up/down counter onto the coupler
data bus via the bus output latches. This can be enabled in any of three ways: an unaddressed sample
signal from the 10740A Coupler bus, an addressed sample instruction, or an external sample input through
the 10762A front connector. The sample function also releases the forced null applied to the null decoder
when the destination register was loaded.
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4-35. RESET NOR GATE

4-36. The reset NOR gate will accept the 10740A reset signal, or the command ““0” from the coupler
command lines, or the reset signal from the card front connector and set the internal 10762A reset lines
true.

4-37. SELF-TEST CIRCUIT

4-38. The 28-bit up/down counter can be tested for proper operation by applying the correct command (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 10 MHz clock is used
for a time base.

4-39. 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 27 seconds, the timing between the countup
and sample commands must be determined empirically to obtain the desired counter contents.

4-40. 10 MHz CLOCK

4-41. The clock produces a crystal-controlled 10-MHz clock signal for the comparator sample enable and
self test circuits. A clock test point is provided on the card.

4-42, COMPARATOR/SYSTEM CONTROLLER RELATIONSHIP

4-43. Typical operation of the comparator occurs in the following sequence. Instruction 0X at the command
and address decoders (or either reset line set true) presets the up/down counter to 160. (The address
portion of the instruction could be X or Y or Z or A or B or C depending on the address of the comparator.)
Instruction 3X causes the comparator to load the data for the desired position and tolerance in the
destination and tolerance registers. When the destination register is loaded, it starts the calculations of the
difference between the up-down counter contents and the destination register contents. The calculation
result (difference) is applied to the input of the output driver-null decoder section. Instruction 1X (or either
sample line set true) causes 1) the null/difference output drivers to transfer the difference position bits out
to the card front edge, and 2) causes the sample circuit to check if any counts are propagating through the
up/down counter. When no counts are going through, the counter contents are applied to the bus output
latches. Instruction 2X causes the bus output latches to apply their contents to the 10740A Coupler bus.
Refer to Section IV of the 5501 Systems Manual for more information.
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SECTION V
MAINTENANCE

5-1. INTRODUCTION

5-2. This section contains maintenance and service information references for the 10762A.

5-3. MAINTENANCE AND TROUBLESHOOTING
5-4. The 10762A does not operate separately from a Model 5501A Laser Transducer system and a 10740A

Coupler. Procedures to isolate system troubles to this assembly are contained in the 5501A System Manual.
Schematics, component location, and parts list are contained in this manual to aid in troubleshooting.

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 unit.

5-7. VISUAL INSPECTION

5-8. Inspect the unit for indication 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 dry brush, suitable liquid solvent,
or compressed clean dry air jet, or vacuum cleaner.

5-11. EXTENDER BOARD 10743A

5-12. A 10762A can be operated out front of the 10740A Coupler using a Model 10743A printed-circuit
extender board available from HP. When plugged in the 10740A Coupler, the 10743A feeds all the 10740A

back-plane bus lines out to the front connector, which in turn accepts the 10762A.

5-13. TEST POINTS

5-14. Test points are provided on the card for: ground, +5 volts, clock, up/down pulses and pulse mode.

5-1
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains a manufacturer’s code list (Table 6-1) and a listing of replaceable parts (Table 6-2).
Refer to the 5501A Service Manual for parts ordering information and material abbreviations.

REFERENCE DESIGNATIONS
A = assembly E = micellaneous elecincal P = elecincal conneclor v = electron tube
AT = attenuator, 1solator part (movable portion), VR = voltage regulator,
termination F = luse plug breakdown diode
B = fan, motor FL = lilter Q = transistor, SCR. tnode w = cable, transmission
BT * battery H = hardware thyristor path, wire
[+ = capacitor HY = gcirculator R = resistor X = sockel
cp = coupler J = elecincal connector RT = thermistor Y = crystal unit-prezo-
CR = diode, diode thynstor, (stationary portion), S = swilch electnc
varactor jack T = transformer Z = tuned cavity, tuned
oc = directional coupler K = relay T8 = terminal board circunt
DL « delay line L = coil, inductor TC = thermocouple
os = annunciator, signahing M = meter ™ = test pont
device (audible or MP = miscellaneous u = integrated circuit
visual); lamp, LED mechamical part microcircunl
Table 6-1. Code List of Manufacturers
Mir. . ZIP
Nussbér Manufacturer Name City Code
==— -q
55210 Gettig Engineering & Manufacturing Co., Inc. Spring Mills, PA 16875
01121 Allen-Bradley Co. Milwaukee, WI 53204
01295 Texas Instruments, Inc., Semiconductor Components Div. Dallas, TX 75222
07263 Fairchild Semiconductor Division Mountain View, CA 94042
11236 CTS of Berne, Inc. Berne, IN 46711
11237 CTS of Keene, Inc. Paso Robles, CA 93446
24546 Corning Glass Works (Bradford) Bradford, PA 16701
18324 Signetics Corp. Sunnyvale, CA 94086
24931 Specialty Connector Co., Inc. Indianapolis, IN 46227
27014 National Semiconductor Corp. Santa Clara, CA 95051
28480 Hewlett-Packard Company, Corporate Headquarters Palo Alto, CA 94304
34355 Advanced Micro Devices, Inc. Sunnyvale, CA 94086
56289 Sprague Electric Co. North Adams, MA 01247
72136 Electro Motive Corp., Sub IEC Willimantic, CT 06226

6-1
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Table 6-2. Replaceable Parts

Reference HP Part o Mfr
. # Qty Description Mfr Part Number
Designation Number P Code
L3} 1076260001 1 BOARD ABBEMBLY, COMPARATOR (BERIES 1728) 28un0 1076200001
€1 N160=2308 1 CAPACITOR=FXD 27PF <=85X 300VOC 28080 0160e2308
c2 0160=0872 1 CAPACITOR=FXD 2200PF +=20% 100YDC CER 28480 01600572
cy 0160=a08a 1 CAPACITOR=FXD ,|UF *=20% SOVDC CER 28uB0 D180=a084a
Ca 0180=3A79 1 CAPACITORFXD ,01UF #=20% 100VOC CER 28480 01603879
4] D180=0210 L] CAPACITOR=FXD 3, 3UFe=20% 15VDC TA 56289 1S00335X001542
Cs 01800022 1 CAPACITORFXD 3,9UF¢e]10% 35VOC T4 Se289 1500395x903582
cy 0160=0151 1 CAPACITOR=FXD B20PF +=2X% 300VDC “ICA 72138 DMISFB21G0300NVICR
(4] N1e0=02348 1 CAPACITOR=FXD SO0PF +=iX% 300VOC “ICAO70 T2138 DMISFSO1FO300NVIC
te Nib0=0299 1 CAPACITOR=FXD 1BOOPF e=10% 200VOC POLYE 56289 292P18292
Cio Nlad=2058 1" CAPACITORFXD ,01UF #B80-20% 100VOC CER 28uB0 0160=2055
c1 0180=0210 CAPACITOR=FXD 3, JUFe=20% 15VDC T4 Se289 150D335%001542
c12 NlaNe2058 CAPACITOR=FXD ,01UF #A0=20% 100VDC CER 28080 0180w2058
c13 N1AD=0210 CAPACITOR=FXD 3,3Ures20y {5vDC T4 56289 1500335x0019542
Cia 0180=0210 CAPACITOR=FXD 3, 3UFes20% {5VDC T4 56209 1500335%X0015A2
c1s 0160=09a% 1 CAPACITOR«FXD 910PF +wSX {00VOC MICAO4TO 28480 01600948
Cis 0160=205% CAPACITOReFXD ,01UF eBDe20% 100VDC CER 28480 0160=2055
c17 01s0=208% CAPACITOR=FXD ,01UF +80-20% 100VOC CER 28080 0160=205%
cia 0160=2085 CAPACITOR=FXD ,01UF «B0=20% 100VDC CER 28480 0160=20%%
cie 01400228 1 CAPACITOR=FXD J00PF seiX 300VOC MICA T2138 DMISFI0LIFO300NVIC
Ca2o0 01800210 CAPACITORFXD 3,3UFee20% 1SVDC TA Se2089 1500335%001942
2 N1s0=2055% CAPACITOR=FXD ,01UF +80=2n% 100VDC CER 28480 0160=205%
c22 01800210 CAPACITORFXD 3 3UFes20% {15VDC TA 56289 1500335X001942
t23 01800210 CAPACITOR=FXD 3,3UF4=20% {SVDC TA Se2809 1500335x001542
(+1] nla0=208% CAPACITOR=FXD ,01UF +80=20% 100vDC CER® 28480 01602055
c2s 01s0=34%s 1 CAPACITORFXD 1000PF +elO0% IXKVDE CER 28480 Nie0=3dss
(+1% 0180=0210 CAPACITOR=FXD 3,3UFe=20% 15VDC T4 Ss209 1500335%001542
ca27 0le0=208% CAPACITORFXD ,01UF #B0e20X 100yDC CER 28480 01602055
(1] 0160=20%% CAPACITOR=FXD ,01UF +80«20% 100VDC CER 28480 01602055
cae 0160=205% CAPACITORFXD ,01UF #80e20% 100VDC CER 28080 0160+2055
(31 0180=0210 CAPACITORFXD 3,3UPee20% 15VOC T4 562089 1900335X001542
(311 N160=205% CAPACITORFXD ,01UF 480=20% 100VDC CER 28480 01602055
cry 1901=0040 (] CIOCE=SWITCHING 30V SOMA 2M8 D035 284go 1901=00480
ce2 1901=0040 DIODE=BWITCHING 30V SOMA 2NS 00«38 FLLLL 1901=0040
CRY 1901=0060 DIOCE=SWITCHING 30V S0MA 288 DO=3S 28480 1901=0060
Cra 1901=0040 DIODE«BWITCHING 3OV SOMA 2N8 DDe3S 28480 1901=0040
211 1990=0487 3 LED=VISIBLE LUMINTRIMED JFe20MAMAX 28480 19900487
D82 1990=0487 LED=VISIBLE LUMINTOIMCD TFu20MAeMix 20480 1990=0487
D8y 19900087 LED=YISTIBLE LuMINTEIMCD IF20MAaMAy 28un0 19900487
J2 12900435 H CONNECTORaRF SMC M PC SOeQWM 2493y 37JR1 042
J3 1250=083% CONNECTOR=RF BME M PC SDeONv 2693y 3TIR1 062
61 18530018 1 TRANSISTOR PNP 81 POw200vw FTeS00MMZ 28480 1853=001%
Ry neAYLS11S 3 RESISTOR 510 5% ,25W FC TCwal00/4800 01121 [4LIFE]
R2 nen3aat2s L1 Rgs1aTOR S ,2%% FC TC 01121 caur2s
ny obAYaaT28 RESIATOR & 4290 FC TCeed00/¢700 01121 caaras
Ry 06A3-4T725S RpsysTom «2%8 FC TCu=a0n/¢700 01121 caar2s
LL] ne83aT2s RESIBTOR L2%% FC TCu=d00/4700 e1121 cRaT2S
L0 06830818 H RESIBTOR 880 S% ,2%n FC TCWadDO0/4800 01121 capsLs
Ry 06A3bA1S REBISTOR &80 SX 25w FC TCe=a0O0/e800 01121 (L%}
L1 06832015 3 RESIATOM 200 SX ,2%W FC TCw=a00/+800 01121 82019
Re 0683=a70% ? RESIBTOR 47 Sx 25w PC TCusa0O/4500 01121 caatos
R10 068322019 REAIATOR 200 SX ,2%W FC TCuwa00/4800 01121 cB2019
R1t 06831019 1 RESIATOR 100 Sx ,2%W FC TCwad00/+500 01121 ca1015
R12 06R3=102% . RESTBTOR X 5% ,2%# FC TCo=d00/4600 o1 cej02%
R13 neB3a102% REBISTOR 1K Sx 25w FC TCewd00/4800 01121 chj02%
R1a 06A3=2015% REBISTOR 200 SX ,2%w FC TCu=l00/4600 01121 c82019%
R1S 0683=5115 REBISTOR 510 SX 25N FC TCmw800/4000 o112t cas119
Ris 06A3=uT2S RESIATOR 4,7X SY 25w FC TCmeda00/¢700 01121 cauvas
R1? 0683 - 1215 ? RESISTOR 120 5% .25W FC TC=-400/+500 01121 81215
R18 0683 - 1215 RESISTOR 120 5% .25W FC TC=-400/+500 01121 CB1215
I 18100176 2 NETWORKRES SaPINBIP ,13<PINeSPCG 11238 780
R20 06834728 RESIBTOR &, 7x Sx ,254 FC TCewd00/e700 01121 cauT2s
R21 0683euT2S RESISTOR 4,7k Sy 25w FC TCesd800/4700 01121 c8u72%
R22 06A3eaT2% REBIBTOR &,7k SX ,29# FC TCwed00/e700 01121 CouT2S
R23 neRY=aT2S RESIATOM 4,7K SX ,2%W FC TCmwa00/+700 01121 cauT2s
R24 0bA3=aT72% RESISTOR 4,7K 5% ,2%n FC TCwed00/+700 01121 cRaT2S
LEL} n683=511% REBIBTOR S10 8% ,2%W FC TCEw&00/¢800 01121 cas11s
R2& ne83e102% RESISTOR 1K Sx ,2%% FC TCwsG00/4600 01121 ca102%
R27 06831025 RESIBTOR X 5% 2% FC TCw=000/4600 01121 ca102s
R28 neal=ar2s RESISTOR 4,7x SX 25w FC TCmed00/4700 01121 caar2s
R29 06834725 RESISTOR 4, 7K SX ,2%w FC TCm=400/¢700 01121 caar2s
R30 neB3=d?29 RESIBTOR @,Tk SK ,2%w FC TCweda00/e700 o121 caavas

6-2
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Reference HP Part Descriti Mfr
: . Qty ription Mfr Part Number

Designation Number P Code

nyt 0683=4728 4,7 «29W FC TCu=d00/4700 o caaTas

32 0683=472% L] ] 01121 caavas

r3y 0683=472% 01121 cBaTas

Ria ne83=a72% 01121 caavTas

(31 06834725 o111 caaT2s

R3s 0683=a72% 01121 coaTas

Ry? 06834728 o1l caaT2S

Ris 0683-472% Rgs18TOR 01121 caaT2s

n3y 0683-472% REBIBTOR TCu=d00/¢700 01121 cauT2s

Rao 0683=a72% REo1BTOR FC TCu=&00/4700 01121 caar2s
LTY RIS N L] Rgajatom FC TCu=d00/e700 o112l caaras
0bA3=a72% RgsraTon FC TCu=d00/4700 01121 caatas
0bB83eaT28 REB818TOR FC TCe=i400/4700 o111 caavas
0883=aT28 REBIBTOR FC TCE=400/¢700 01121 craves
0683=a72% RESIATOR Fe TCa=400/4700 o121 caaTas
[TY R LA I T RESIATOR FC TCu=@00/4700 o1t caaT2y
0683=472% RESIBTOR FC TCe=d00/4700 o121 ceaaTes
07570982 1 REBIATOR 19K 2% ,12%9W P TCeO0#=100 20548 Clel/BeTO=15020
07870902 5 RESISTOR 120 2% 129w F TCu0e=100 20548 Ciel/B=TO=121=0
0787«0%02 RESINTOR 120 2% 125w F TCa0#=100 24548 Clel/BeTOnl2]=G
06al=aT28 RgBIATOR 4,7k SX ,29W FC TCu=d00/¢700 01121 caarT2s
07370902 REBISTOR 120 2% ,12%W F TCe0e=100 20548 Clel/BuTOml2]G
0683=3318 2 RESTISTOR 330 SX ,25W FC TCu=d00/4600 01121 casns
0683=3319 RESTATOR 330 SX 25w FC TCu=U00/4600 01121 ce3ns
neA3=1029 RESIATOR 1k 5% 25w FC TCu=d00/4800 01121 ca102%

1] nesl=1029 RESIBTOR 1K SX 25w FC TCu=d00/#p00 (IR 3 ce102%

nsY ne83ea72s REBISTOR 4,TK SX ,2%W FC TCe=a00/¢700 01121 caar2s

(11} ] NETHORK=RES S«PIN=g]P ,1S5=PIN=SPCG 11238 780

LLL ] RESTSTOR 4,7k 9% ,29W FC TCe=000/4700 01121 caaras

L] 0683=a70% REsIaTOR T L25W FC TCu=d00/4%00 01121 caato0s

Re1 07570902 REBISTOR 120 2% 128w F TCwO4=100 20%48 Casl/8=T0=121eG

Re2 REBIBTOR &,7TK S% 25w FC TCw o121 cear2s

Re3 02 REgBIsTOR 21848 Cae]/8=T0=]121=C

Red 0683=a72% REBISTOR &,Tk 5% ,29W FC TCewaDo/+700 01121 cBav2s

ReS neA3=a72% RERIATOR a.rn X ,25W FC TCued00/¢700 01121 cea72%

Reb 068323029 i REBIATOR 3k SX 25w FC TCued00/e700 n1121 cazozs

LY 1810=0123 1 NETWORKRES B«PIN=QIP ,129=PIN=8PCG 11238 750

L1 3101=1973 1 SWITCHeSL TelheNS DIP=BLIDE«ASSY 1A 11237 11p=q028

™ie 03601682 13 TERMINAL=BTUD BGL=TUR PRESS=MTG 28480 n360=10682

™1y 0340=1682 TERMINAL=BTUD SGLeTUR PREBAMTG 28480 03e0=1682

vis l!!o-nlob 1 It GATE ECL OR=NOR DUAL &=S=INP 18324 101098

u1? 1 Ic GATE TTL 8 OR QUAD 2eINP 01298 BNTEBIRN

uis 10:0-0.01 3 Ic PP TTL 8 DaTYPE POSEDGE=TRIG 07263 7a874PC

u1e 18200721 1 Ic RCVR TTL LINE RCVR DUAL 2«INP 27014 DSBB20AN

v21 180201323 1 1€ GATE TTL 8 NAND BeINP 01208 SNTE83ON

uar 18200704 | IE MV TTL MONOBTAL RETRIG 0129% SNTUL22N

uze 1820=1307 1 1c l:ﬂﬂ!!?-fltu TTL 8 NAND QUAD 2eINP 01298 BNTABLIN

us1 18160638 L 1c 2%8=B1T ROM TTL 28480 18160830

us2 1816=0838 lc 256=817 luu T 28480 1ALb=0638

usy 18160638 1c 2%6+B1T ROM TTL 28480 1816=0638

usa 18180638 IC 256817 ROM TTL 28480 181600638

uss 18160838 I¢ 2%6+BIT ROM TTL 28480 1816=0636

use 1816=0038 IC 256=81T ROM TTL 28480 18160638

us? 18160616 I¢ 2%6=AIT ROM TTL 28080 18160838

uss 1820=1322 1 1C GATE TTL 8 NOR QUAD 2eINP 01298 SNTAB02N

Use |l:o-1111 1 1 PP TTL LS DeTYPE POSSEDGE=TRIG 01295 ANTALSTEN

vai 1aay 7 1c ADDR TTL L8 BIN FULL 01299 SNTULS2BIN

va2 Ic ADDR TTL LS BIN FULL 01295 SNTALS28IN

ves I ADDR TTL L8 BIN FULL 01298 SNTALA28IN

veas Ic ADDR TTL L8 BIN FULL 01299 ANTELB283N

ves IC ADDR TTL L8 BIN FULL 01295 SNTaL8283N

uas Ic ADD® TTL LB BIN FULL 0129% SNTALB283N

Uar 1820e1441 IC ADDR TTL LS BIN FULL 01299 SNTGLB283N

Uvan 1820=11448 1 Ic GATE TTL L8 NOR QUAD 2 07263 aL802PC

vae 18200693 1c PF TTL 8 DaTYPE POSEDGE=TRIG 07263 TasT4PC

ust 1820«0233 7 Ic CNTR TTL BIN UP/DOWN BYNCHRO 27014 DMTEL9IN

us2 182000233 IC CNTR TTL BIN UP/DOWN BYNCHRD 27014 DMTEL9IN

usy 1820=0233 Ig CNTR TTL BIN UP/DOWN BYNCHRO 27014 DMTAL 93N

usa 1820=0233 I CNTR TTL BIN UP/DOMN BYNCHMRO 27014 pMTEI9IN

uss 18200233 1¢ CNTR TTL BIN UP/DOWN BYNCHRO 27014 DMTALIIN

use 1820=0233 1€ ENTR TTL BIN UP/DOWN BYNCMRO 27014 DMTUL9IN

us? 1820=0233 R I CNTR TTL BIN UP/DOWN 8YNCHRO 27014 DMTEI 93N

uss 1820=0%904 1 IC COMPTR TTL L MAGTD S=BIT 07283 93 L24PC

use 1820=1093 1 Ic SCHMITT=TRIG TTL MEX 1eINP 01298 SNTajaN

Ust 1820=119% ] IC FF TTL L8 D=TYPE POSEDGE=TRIG COM 38335 AMTOLB1TSA

See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (cont’d)

Reference HP Part i Mfr
: : Qty Description Mfr Part Number
Designation Number P Code
Us2 1820=119% I¢ FF TTL LB D=TYPE POS=EDGE=TRIG COM 34338 AMTULBLTSA
Usl 1820=1198 I1¢ PP TTL LB D=TYPE POB=EDGE=TRIG COM 34338 AMTALBITSA
Use 18201195 IC FF TTL LB DeTYPE POB=EDGE=TRIG COM 34338 AMTELB1TSA
Uss 18201198 1C FF TTL LB D=TYPE POB=EDGE=TRIG COM 34338 AMTELB1T7SA
Use 18201198 1c FF TTL L8 D=TYPE POB=EDGE=TRIG COM 30338 AMTALBLTSA
us? 18201195 1 FF TTL L8 D=TYPE POB=EDGE=TRIG COM 34335 AMTALB1T7SA
Vst 18201198 IC PP TTL LD DeTYPE POOEDGE=TRIG COM 34338 AMTGLB1TSA
Uso 18200821 1 IC BFR TTL NAND QUAD 2eINp 07263 Talerc
urTt 18200874 b I¢ FF TTL DeTYPE COM CLEAR GUAD 17014 DMBSSIN
urz 18200874 1e FF TTL D=TYPE COM CLEAR QUAD 27014 DMBSSIN
urs 18200574 1 FF TTL D=TYPE COM CLEAR QUAD 17018 DMBSSIN
uta 1820=0%74 I¢ FF TTL D=TYPE COM CLEAR QUAD 27018 DMESSIN
urs 18200974 I1¢ PP TTL O=TYPE COM CLEAR QUAD 1014 DMBSSIN
ure 1820=0%74 1€ FF TTL D=TYPE COM CLEAR QUAD 27018 DMBSSIN
ury 1820=0%74 Ic FF TTL D=TYPE COM CLEAR QUAD 27018 DMASSIN
ure 1820=12%4 1 Ic BFR TTL NON=INV MEX 1=INP 70148 DMBOISN
ure 18160783 1 IC 256B1T ROM TIL 20480 1816=0783
u11o 1820=1200 1 I1C INY TTL L8 MEX jeINP 01299 INTALBOSN
uz10 1816=0788 1 IC ONTaB188 2S6«BIT ROM TTL 1080 1816=0784
usto 18201158 1 1c GATE TTL 8 AND=OR<INV DUAL 2eINP 01298 INTERSIN
uato 1820=0693 1C FF TTL 8 DaTYPE POB=EDGE«TRIG 07263 Ta8Tare
usio 1820=1107 IC GATE TTL LB NAND QUAD 2=INP 01298
usto 18201202 1 1C GATE TTL LB NAND TPL JeINP 0T2e) L81oPC
uT10 18201018 1 Ic DCOR TTL L8 BCD=TOSDEC 4=TO=10sLINE 01298 aNTaLBaN
Y1 08100423 1 CRYBTALIGUARTZ 20480 08100423
1880=0118 ? ExTRACTOR PINp1/16" DIA 73956 GPRU=0M3X250=12
21590008 [} WIRE 224WG W PVC 1X22 80OC 35210 L=2007=}
50a0=1484 2 EXTRACTOR|CARD 20480 Soa0=140a
S060=8330 1 KIT, CONNECTOR PC BOARD 20480 S080=8339

See introduction to this section for ordering information
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SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section contains information necessary to adapt this manual to different series boards. Refer to
the next section for an explanation of series numbers.

7-3. MANUAL UPDATING

7-4. If changes are made, newer instruments may have series numbers not listed in this manual. In this
case, a manual change sheet with new information to describe newer instruments should accompany this
manual. If the change sheet is missing ask for a copy from your nearest Hewlett-Packard Sales and Service
office as listed at the end of this manual or the system manual.

7-5. MANUAL BACKDATING

7-6. This heading contains information necessary to allow this manual to completely describe older boards.
Table 7-1 indicates the series number that designates a particular change. If your board has a series number
listed, make the change listed so this manual will cover your board.

Table 7-1. Manual Backdating

If your board

Has Series No. Malke: Clinngres
1632A 1,2
1728A 2

CHANGE 1

Page 2-8, paragraph 2-28 Address Switch “A,B,C,X,Y,Z” (S51):
Delete paragraphs 2-28 thru 2-31 and substitute the following:

2-28. ADDRESS A,B,C,X,Y,Z JUMPER WIRES

2-29. The 10762A operates in the Laser Transducer system through the 10740A Coupler backplane. A system
controller, such as a calculator or computer, can be programmed to control one or more 10762A Compara-
tors. Each 10762A in one system must have a separate “‘address’’ to receive instructions from the controller.
Install one jumper (only) on each 10762A in line with the letter address selected (A, B, C, X, Y, or Z).

CHANGE 2

Page 8-5, Figure 8-2, Schematic Diagram:
At lower left of schematic, change R17 and R18 from 120 ohms to 51 ohms.

Page 6-2, Table 6-2, Replaceable Parts:
Change R17 and R18 from 0683-1215 to 0683-5105 RESISTOR 51 5% .25W FC TC =-400/+500, 01121, CB5105.

Page 2-7 and 8-3:
On the PC board, the gold-etched markings for )2 was UP/A. This was incorrect, )2 is used for the DWN/B
connection. J3 was marked DWN/B, this was incorrect, )3 is used for the UP/A connection. Boards with
series 1852A and above are marked correctly. Boards with series 1632A or 1728A were marked incorrectly.
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CHANGE 2 (Continued)

Page 6-2, Table 6-1 Replaceable Parts:
Change R8 to 0683-2015 RESISTOR 200 OHMS 5% .25W FC TC=-400/+600.
Change U51-U57 to 1820-0233 IC CNTR TTL BIN UP/DOWN SYNCHRO.

Page 8-5, Figure 8-2 Schematic Diagram, sheet 2:
In 10 MHz CLOCK circuit, change R8 from “200" to “1K".

7-2



Model 10762A
Schematic Diagrams

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 8-1 shows 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 10762-60001) 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 VIl 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, contact 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
example, 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

SYMBOLS
: FRONT PANEL MAIN SIGNAL PATH
_ FEEDBACK PATH
L _ ] REARPANEL

TEST POINT
INTERIOR AND PC BOARDS

WIPER MOVES TOWARD **CW'* WHEN

—@- CONTROL 1S ROTATED CLOCKWISE
1
rk

“"AND" GATE

"OR' GATE
POWER LINE GROUND
CIRCUIT COMMON GROUND INVERTER
FLOATING GROUND
NAND GATE
CHASSIS GROUND
NOR GATE

KNOB CONTROL

EXCLUSIVE NOR

VYOV OOl

SCREWDRIVER ADJUST

PRINTED CIRCUIT BOARD IDENTIFICATION

REVISION LETTER HP PART NO.

05340-60037

MANUFACTURING

DIVISION CODE
PRODUCTION CODE

SERIES NO.
(May Be Stamped
Elsewhere On The Board)

REFERENCE DESIGNATIONS
REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVI-
ATED. ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COM-
PLETE DESCRIPTION. JACKS ARE THE STATIONARY CONNECTORS
AND PLUGS ARE THE MORE MOVEABLE OF TWO CONNECTORS.

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION

A25 C1 A25C1
AZ5A1 CR1 A25A1CRI1
NO PREFIX J3 J3
Assembly Stk. No. Assembly Series No.
Assembly Assembly fincludes A25A1 (used to document
Number Name Assembly) changes)

AN - - N N N—
A25 POWER SUPPLY ASSY(05100-6007) SERIES 330

_~Al RECTIFIER ASSY

12 mounted on Rectifier J3 not mounted

Assembly A25 | Assembly {05100-6031) I on Assembly A25
Numbers indicate Part of A25 r
Pins of J2 PlO PIO I
2 T y Fxar CRI XA1' WHT-ORN-GY Rep Y2 463V
W i
2 ' >t AN

TO
AS5PI(6)

7 Gv
5 12 o _ ,! 8
3 a6y P SNBLK from J3 to Pin 6
Transformer / | of Pl on
Terminal Connector A25XA1 Avpeniily A%

|
I +65.3V supplied
|

Numbers ' ! Pin Numbers L
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é P/O 10762A COMPARATOR  (SERIES1728A) . _ __ __ __ __ . __ o __ _ o _ NOTES:
|~ ,———— 28 BIT DESTINATION REG —— ,—— 28 BIT UP/ON COUNTERS ——  ,—— BUS OUTPUT LATCHES —— ,—— 28 BIT SUBTRACTOR —— ,—— NULL/DIFFERENCE OUTPUT —— oy
: I 5V “v— ORIVERS ssek  \nsen I'. REFERENCE DESIGNATIONS WITHIN THIS
a. I 64 P _ 428 [z} o el D S e " _ ASSEMBLY ARE ABBREVIATED.ADD
4.2 IPI 4.7K cL TP T p ,1 28 < 9) Al 4-8 3 4 10 A 256- YI | 95) 2 3 4 5 1ys g ASSEMBLY NUMBER TO ABBREVIATION
= Mg s4¢l B) 4 b 4-8TQ 9 up N 0), a2 BIN g ! g g1r v2 |2 95) R FOR COMPLETE DESCRIPTION.
- I 53 &L 2) 20 RGTR 20 [ g Ld Sreor A o—en 475 )14/ ,5 ADD ;5113 120¢ Reao v3 |3 ST) 1514 D2
£5: 2 56 &l 3} 1213 3a o ! l 41 con,,.. as [2—(68) 3120 4-8 L__12],, 34 (0 310 mem va |2 98) 42 2. UNLESS OTHERWISE SPECIFIED:
3 el 4 3] 40 usr 3a |4 2 15| “Usync oo [6  (69) 2] 55 retR 10 |B—t ) 6] g 4] K RESISTANCE IN OHMS.
[ 4-8 T __(70) 1 8) 2 | CAPACITANCE IN MICROFARADS.
8 ) 40 4 @ 82 R60 114
| cK 7] ok 2q 69) 15| s w4 |9 s 154 ¢ "
I b L1 op 03 70)  1lg, I 3. NUMBERS IN PARENS, (), ARE "NAMES®
I ) (13 ey 6 (&) I I USED TO IDENTIFY BUSSED SIGNALS.
| &1 101 510 4Q = g10pF ey 1 THESE NUMBERS APPLY ONLY ON THIS
| 1 cL 9! p1p UTT ReT R4S R4S R4 VARIABLE | SCHEMATIC. LAST NUMBER USED-(98).
4 58l ) 4l BT 433 2l o0 1 co v 47K $4TK F4.TK SaLTK OUTPUT LINEARITY !
P ) 20 |6 347 33) 4-8 4 10 | : ’ . e JUMPERS (SEE FIG.2-3) |
5 57 ; T3] 20 ROTR 28 35 g 4 1 Al e I T A 258 YI {5 _
6 60t ) 13130 3 ] ) i3]0 s T4 %2 o0 2 [13 2|8 BIT Y213 % 13 oa
7 59 &L 4D U66 4Q Y 12120 48 3 (5) 6) 2] A3 13 =5 73] C READ Y3 1 o—\c L3>~ D5
| : - ; 771 30 RGTR 1@ 3 51 A4 14 14D MEM Y4 o— 13 12 D6
4D 4 (6) 8l E !
o — ] ¢ 2l _m 151 e, o 5| use vT !
! :  E—r 75 %0 3 Y] 1 83 c4 [ !
I
| | cL 10 glin 4t 18) g4 !
8 e2¢l L o 48 Tafs i 2 o10 ute +5v I
9 61 &l h 3] 20 RGTR 28 (= o1 o0 . R43 R42 R41 R40 !
19 64 &— 30 3Q =—{co ,_ 4.7TK 24.7K 34.7K 34.7K !
11 63 &l 2} 13140 uss 4a M2 40) ]—5—4 cUP a ;5’ :‘ ) : ; 3 LAl ;1: 5 H :? A 256 Y1 (5 o\\g Ly o7
! = CON, -] 20 4-8 — A2 12 8 BIT Y2 L3 11 b8
| cK L SYNC T | 3 (@ (39 T4 ADD 3 12 3 RN o8
A ac 30 RGTR 1@ A3 13 € READ Y3 L D9
! |E— Lig 48 il LLi4p 410 20) 121, 34 0 Blo men va |2 — e 1S 10 018
I 0] 2 upion 7 20 14 N > 10 DIg
I 4 |
! Y 9]¢ oNR. |12 cx 5 an T 8! € T
! o T2 © CRY Py 5] °° 3 N > 76782 as 8 is u3s Y7 — !
' ! p _ p 7] CL uss BRY o] L aq P8 C12) - T 83 ca4 —q G !
12 65 &t - 1D 4-8 1Q - $——q Lo — oID B4 [
oATA |13 66 &L : 75 20 RGTR 2@ v { 01D UTS "
pa = I
BITS |14 68 ¢t ‘ =130 3a 7 - oD +5v
15 e1|\| 4D US4 4Q = o y . R39 R38 R37 R36 !
cUP [ D — co 4.7k 347K $4.7K $4.7K !
! & s ) 0 4-8 41) A 4B g2 10 4 256- v1 | So— 1yk BT
2K DIl
N I S |\ 'SYNC o¢ ) 3 ReTR 10 132 A2 a2 BIN g 1 Llg g1 v2 |2 ——ig 159 iz
1 | 4-8 82) 43 14 ADD i3 12 3 °Wc | D12 | ;rererence
1 8 @ 4D 4 U4 A3 13 € READ Y3 Sy b3k
| I &1 10 UP/DN 2Q 44) ] 10 13 4 == | OUTPUT BITS
CcK A4 34 D MEM Y4 O— 8 DI4
| cL o CNTR 12 5 U5) 79) 14 "
) 4 —_ 45) a]? CRY D3 5] %P e 0) 8l £ 7
16 70 &L 5 10 4-8 18 (= T T CL Use BRW o] CL s |&_C16) 76182 yaa s s usa Y7 !
17 69 &L ; T3] 20 RGTR 2@ (= i +———q Lo o1 010 51 83 ca +°d 6 !
18 72 &l 20 5] 3% 3y . (63) > DI0 UT4 B4 1
19 T % 40 U3 4Q (64) 0D 1
+5V L}
4
! Ts I—E— VY 8 Ea Bl . R3S SR34  JR33  JR32 !
) ! 1 757 SONsync @ 5 2] 20 4-8 3 Lt 5) €0 4 " io 4.7k $4.7K 24.7K 4.7 ! .
! 1 - A ac 30 RGTR 1Q ~ Al 5l A 256- Y1 |- Do LS>H  DIs
| Pl 4-8 86) ] 46) BIN i Il °‘\c 3 s
— 8 @ 40 4 B > A2 12 8 BIT Y2 > 7 DI6
\ cL 0] 2 UP/DN il [Pt 2a 471 14,5 40D g3 [13 12 5 w 27 Ol
| 21 4 — |3 49 9| ° oNR ., L12 5 U9 a8 124 B i3] & READYS [ —J QF or
28 74 &L D 4-8 19 0 CRY pri— o0 3Q A4 14 D MEM Y4 o— 156 DoI8
b 22 P 0 14 3 i 83) 3 14 2
21 13¢€ = 3 20 ROTR 28 (= ; T CL uss BRY Tk s 8200 a5 >18!1 E " 1
22 76 & 54 5] 3 3 7 > ———q LD — 0ID 1 s 75182 Uz o . U3z Y7 — |
23 15 & 4D Us2 4Q - 01D UT3 83 c4 —d ¢ !
) 86) 11 i
I =1 oD B4 |
: = [ —— L
L N Srer @ o +5v '
CcON 8 20 4-8 R31 R30 R29 R28 !
[
! L I8 4" SYNC oc 30 ReTR 10 (321 Tl co 4.7k $4.7K 347K a7k !
! & & L1s 48 ao X 4 4 (22) 49 S a1 478 g |8 1044 256- vi So— L>e  Dis
E D9
b 25 4 —|3 53 0] 2 UP/ON 2q 0 3 BIN i ] 2 —O QE ble
24 185 26 10 4-8 14, 54 9] ontR. . Li2 cx 5 (23 14| *2 00 2713 2] 8 BIT Y215 5 - 25 028
25 77 & o7 T2 20 R6TR 2 =4 %7 T2 © CRY pr— 5] % 3 2] A3 13 5 73] C READ Y3 b2 OX 50 b2l
26 80 &L oS 51 3 3y - ] €L ygp BRY IJCL s &2 Ty A4 14 o]0 MEM Y4 —o0— 154 022
[27 719 &t 4D Usl 4Q 4 t+——q.Lo - 010 38 8l E 7 !
| ! oK (65) {010 T2 Mee 751 82 sz o is us2 Y7 !
! S (66) 00 290) T 83 ca +—q G !
1 e | 84 by
L PR u— i T 5V !
! 104 TEG g 2] 20 48 3 (25) Re? N I
! T AT 751 30 RGTR 1@ > 4.7k R24 R23 R22 R21 R20 !
_ 4D 4 (26) co ,_ 47K $4.TK TATK $4TK $4.TK !
8 30 ¢ g0 48 Targ 50 6 12 £K 2l _en s 3" a0 A 256 Y1y °_§3; 0t =
TOLERANCE | | 29 &L 75 20 RETR 28 o] D 51 o0 3Q M40 *2 aop 22013 578 BIT Y2 |< o\c 153 D24
BITS [2 32 &4 3] 30 3y 50)) p— o] L aq 8 (28) 56 2] A3 13 o 73] C READ Y3 (= {)\c 138 D25
3 3 &b 4D U8 4Q 41 010 ) o1 A4 14 10 MEM Y4 o 152 D26
I ' 51 010 UTI o2 8l = 7 HI ORDER NULL BITS T
LOR 9 SRESET [ SAMPLE 20 93 15182 yai 9 15 ust o |
- [©>—! PRESET 28 o4 ] 83 c4 +—q 6 \ L SIGN
; N ' /= - B4 | _ ,— NULL COMPARATOR — !
ouTPUT 08 13 !
) COUNT DOWN 3, O AB i
D 61) BORROW-Z OVERFLON oL RO - % 21 a1 5-817 k
(62) CARRY-2 4 By 0] A2 COMPTR )
63) BORROW-4 & = UNDERFLOW - A3 |
8 SE — 1P g
(54) = vz) K ToL-0 (57) [3] A4 2 ! __
65) BORROW-6 1 [D>—FORCED NuLL =T (58) 8g A<B NULL
' ((66) CARRY-6 | = —59) 81
| [C)-COUNT UP OL-3 (60) 22 uss
| L A J 71 6 SYSTEM NULL
<7>—c EN

T10762-0-1

Figure 8-2. 10762A Comparator Schematic Diagram
(Series 1728A) Sheet 1 of 2
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P/O 10762A COMPARATOR (SERIES 0 o o o o o L o __ -- - - - __ - __ -
+5V +5v
RS R3 |
Ji 4.7k $4.7 ,— RESET NOR GATE ——
_ LJ |
FORCED NULL 21 ¢ ‘ 3., UG08 N r— \
EXTERNAL RESET 19 & 5 P 13 [Fso!2 PRESET. OVFL LATCH
RESET 24 &g )
Pl
,——— FORCED NULL — | ————
——————————— SAWPLE ENABLE i
| ,———— ADDRESS DECODER —————————— _ 39D g U8B ,——— STATUS OUTPUT BUFFER ————— i
| St SE_ 12 | U28D : PE?: X
Lpi 5| a0 P50 A o = i Rag 3 = “sen uTe g |
A 9l —————— 2 p—10 8 O CcR2 3 _ |6 6| I~ 7 {
CARD B 10 e—:;— g OCOR 3 a;——o ¢ o 120 o FORCED NULL oK, @ —L> 28 OVFL ERROR
ADDRESS | D 12 (J—Iz c 4 P19 x Mo+ o7 T i |
c ool D UTIO 5P—0 Y O 820PF 3 N i3 Ly 33 A MODE
6 p——0 Z O+ y—— DATA VALID LATCH —— ! I
+5v 1
ok 2| 2 ol s 1 {e Ly 31 0.P.3
%R‘ 2[ PR - l 4 8 1) o
Ji $a.TK b)
T T TTIRES TS U6 10A 6 USSE 10 94 UsIOC US9A _ \
EXTERNAL SAMPLE 20 {1—3 3| U6 120 I 10 12[ PR |9 SAMPLE OVERFLOW | 2 +5V 12| N 1 Ly 5  Dif.2
SAMPLE 23 &+ CKe Q@ _L DU eaq £ P> Res 2 Pe
P 7 i S 4 11| UA9B_]g 3 U3BA U288 UNDERFLOW "
,——— INSTRUCTION DECODER ———— +5v g 300PF :ﬁs ) CKeL @ 2 ! f )t 47K 2| NS 3 1320 0.p.1
I +5v I RS9 u3es 713 & crs R0 \— DISABLE SELF-CHECK — K
| +5V o 4.7K 120 )
| R6TA SR67B SR6TC SRe6 |¥ AN s X
| 21330 gT3%0 3330 3 cs I L>30 0.0
PI " 256- Y1 ps J 500PF $ l/\ ;
CARD A 13 A BIT Y2 PS SUTPUT ! X
COMMAND < B 14 &L 1118 READ Y3 P | |
) 2 0 TOAD DEST 5 )
N SIS C MEM Y4 D —5oww b
i 4]° ol —5ion— OPERATION COMPLETE DISABLE SELF-CHECK v .
i E hidl o oPcD 2 R63, 120 U690 |
ure  v7 Pl 9
—_ 5 9 DAV | 1 LS 21 ope
INSV 19, &——+ g Y8 5 = 3 5 25 2l
20 R676 RETF R6TE R67D. 9,10 i SBoPE | 22
, 330 330 30 330 usioc @ X
sV oPCl 8 U5 108 usac i
4,5 6 9,10 8 Ly 17, DAV
! —_—
| 0763 18
+5V +5V !
S PULSE INPUT———— SELF CHECK UP/DOWN A-QUAD-B COUNTER ———————————— 1076 |
R27 R26
g T K IK ,———————— HYSTERESIS CIRCUIT ————— ——————— ZERO SPEED ——————————
DOWN /B AA | I &4
i _
1r uP
, I i + i | 2]3 4] 2 PR § = .
I J2 120 3 U410A e L R19C RI6
el DOWN/B I - o UI10A vrios |3 | Mo e ; r - | unoew e .. 7% - 1T RiE a8V
DOWN/B 23 ¢L LINE 2200UF C(IEI 1’>c - +5v T X7g W SV HYST  CNT e 15K R25 \
! RCVR —1 \
Lor 3 U4BA usio 1100 6D 12 [PR HYST | 6 ¥ 510
UP/A 88 &L ui9 R 410 2 ! L DOWN 10 4.7 uiss UITA 3.9UF T W
| I 3 CNT DN 12 [, PR 13 |a 8 73 1A 256, _ 9 8 ek al® 2 3 " '3 DS3
| i \ s L 9 Iml =18 BIT o, Al 5 _ 1— cL | . ZER0
| J3 136 . 8 o] |F P T3] ¢ READ 3 up U3 z D o <PLED
UP/A - MODE D MEM BN 1 4 Q
—_— P L [ 41e vars 5 s v27 Ji
7 24 &L s v210 :: G 4 o s LS Yy ZERO SPEED
ITs
. (@ e 2lrion 3irios SR53 SRS4 LRSS IRse 5 E”: Hvst | I T NS '
2 8 REDL 4.7K 330 2330 QK ([ 0 > CNT_DOWN D) 5
vi g RS 2 4 +5v +5v uisa N O ® 4
! c u3sc cLK LN 3 —
! | OMHZ 9 4.7K [ HYST |
! 27PF 5 10 8V Q cL |
RI4 _ T
N
41,42 | Pi RIO 200
+5V - 43,44,€ ' ¢ 200 Ji
45,46 | ! 10 15 ;g';' GROUND
| L] crrizie | ocio,i2,18,17 ures ¥
) 20,22,23, 18,21,24,27 - 12,13 I RIT $RI3 o
\ 26,30 28,29,31 e % 9,11 100 3 IK +5V :
37,38, 3.3 0.01 C !
R2
GROUND - 39:40uet | . A ! 5
47,48, c4 R RT RI2 o 1"
50 =L 8 I [ ——
49, 0.01 g 200 680 FORCED ZERO W
v v

SPEED L

Figure 8-2.

10762-J-2
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