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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of ship-
ment from the factory. Hewet-Packard futher certies tha it calbration messuremens ae raceable
tol

e airsnon ettes of i memmations! S Organization members

WARRANTY

This Hewl "

per
of90 days from date of installation. Duri |, HP wil, atits 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
arcas. Outside HP service travel areas, warranty service will be periormed at Buyer's faity only upon
HPs prior agreement and Buyershall pay HP' round ip rave expenses. In all other cases, product
must be returned to a service facility designated by Hi

For product eturmed to y service, Buyer shall prepay shipping charges to HP and HP shall
to H shall pay allshi duti
e iiricd products returned to HP from another country.

HP warrants that its software and frmware designated by HP for use with an instrument will execute its
uctions when proper does
strument, o software, or

tion of the rwars will ¢ Uriniarrupted or error ree,

LIMITATION OF WARRANTY

The foregoing warranty shall not apply o defects resulting from improper or inadequate maintenance
by Buyer, Buyer-supplied software or interfacing,
of the environmenta speciicaions for the proGUCY, O IMproper site preparation of Faitenance,

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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SAFETY PRECAUTIONS

This is a Safety Class | system. This system has been designed and tested according to IEC
Publication 348, “Safety Requirements for Electronic Measuring Apparatus”. This product
is also a Class Il Laser Product conforming to Federal Bureau of Radiological Health Regula-
tions 21 GFR 1040.10.

CAUTIO

LASER RADIATION

DO NOT STARE INTO BEAM

MAXIMUM OUTPUT: 1 mw
PULSE SPEC: continuous wave
LASER MEDIUM: helium neon

LASER RADIATION IS EMITTED
FROM THIS APERTURE
AVOID EXPOSURE

CAUTION Laser

IS LASER PRODUCT

CONFORMS TO FEDERAL racation when
'BUREAU OF RADIOLOGICAL cpenane o
(EALTH REGULATIONS e or cetestea

1 CFR 104010 DONOT STARE INTO
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RECEIVER 10780A

TARGET
10780-40003

Figure 1-1. 10780A Receiver

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



Model 10780A
General Information

SECTION 1
GENERAL INFORMATION

1

INTRODUCTION

1-2. This manual provid tion procedures, installation, th d mai i fontorthe
10780A Receiver.

1-3. EQUIPMENT DESCRIPTION

1-4. The Model 10780A Receiver is a photodetector/preampli jule which senses the 5501A Laser
Head beam returning from an interferometer. The resultant radio frequency signal is the MEAS signal for
displacement measurement

5. Sinca 1 0 b intalled on the mesrement s of a machine, thl small elecronic module is

ightweight, rugged, and easy to mount. It is highly resistive to electric noise and features a NEMA-12

enclosure. Designed to s disipate the leas heat possbl (ess than 2. watts),t rsts on plasti sand-off caps
When nylon

the Recewev is electrically isolated from the mounting points.

1-6. The photodiode s located on the 10780A Receive ch a position that the module may be placed
ve, below, left or right of the incoming laser beam. To aid in aligning the laser beam, a light-emitting

loda b ghu whn the s xpurd s poienionly locmed o shes ool ot devolag

of the incoming laser signal level, is als

ignment, ith] reckteee peskioning, e cadie beams :In;nmem is achieved with a snap-on beam target

fixture, which is supplied with the 10780A Receiver. The target is for beam alignment only. Remove this

fixture prior to operating the Receiver.

1-7. IDENTIFICATION

1-8. Thl m:lm:l is identified on d rt number
, manual part number and pum.quun phesgplolightitichntioy presented in the
Tokoiing Racageapbe a7 o that hi earial e 13 cpipment SN servicad.

-digit plus one letter serial number usually

1:9. Hewlet-Packard instruments have a two-section
he

of series of St gl L indicatesthe smembly pont

location. The gk serial s s il for sach witriment your

insrumans e rom i et e poge: o i maral, tharsare terentes senecer s
wal and your instrumer

1-10. SPECIFICATIONS

1-11. Table 1-1 lists the characteristics and specifications for the 10780A Receiver.
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Table 1-1. 107804 Receiver Specifications

INPUT REQUIREMENTS
415 volts (+1) at 018 amp maximum.
ourrut

Measurement Signal:
Differential square wave at Doppler-shifted frequency (100 kHz
10 5.0 MHz). Levels compatible with all Laser Transducer output
accessories.

Maximum cable length (using HP 10790C Cable):
65 feet (20 meters)

ENCLOSURE
NEMA Type 12
MAXIMUM POWER DISSIPATION
27 watts (with 20 meter output cable)
WEIGHT

48 ounces (136 grams)
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SECTION 2
INSTALLATION AND OPERATION

2-1. INTRODUCTION

2-2. This section contains information for i i King, st d installation of the
10780A Receiver.

2-3. UNPACKING AND INSPECTING

2418 the shoping caron i damage, sk et the camiers gt be present when the Intuart

ect the instrument for damage. If the instrument is damaged or fails to meet electrical
Spacificaions, antfy the cartier and the nesmat Hewle-Fackard Sale and Sepvice offie rmediaily
(offices are listed at the back of this manual). Retain the shipping carton and padding material for the
carrier’s inspection. The Sales and Service office will arrange for the repair and replacement of your
instrument without waiting for the claim against the carrier to be settled.

2-5. STORAGE AND SHIPMENT

2:6. To protect the Receiver during storage or shipment, good commercial packing methods should be
used. Relable commercial packing and shipping companies have the el matevial o be
adequately repack an instrumen

NOTE

Before returning an instrument to Hewlett-Packard contact the nearest Hewlett-
Packard Sales and Service office for instructions.

27. Con

jons during storage and shipment should normally be limited as follows:
1. Maximum altitude: 25,000 feet.
2. Minimum temperature: (-40° ).

3. Maximum temperature: +167° F(+75° C),

2-8. INSTALLATION
29, The 10780A Receiver is shipped with the following items as standard equipment:
+ One (1) Alignment Targe, 10780-40003
« One (1) Receiver Module, 10780A.
* Aopin connector HP /N 1251-3452 s supplied 1o allow for abricating a custom-length inerconnect

cable. he 10790A (5 metres), 107908 (10 metres),
b b teoeh] e Opgunng bl ‘cabling information.

« Four (4) plastic machine screws (2 required)
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2-10. One 10780A Receiver package is required for each measurement axis in the Laser Transducer system

being installed. Figure 2-1 shows the required optic components, and the alignment of the receiver to
these optics, required for each measurement axis

INTERFEROMETER

RETROREFLECTOR

RECEIVER

MEASUREMENT
SIGNAL TO
ELECTRONICS

Figure 2-1. Basic Measurement System

211, Specific details for the placement of the receiver and its associated optics and installation examples
can be found in the Laser Transducer System Operating Manual. Also a detailed alignment procedure can
be found in the system operating manual.

2-12. Briefly, each axis of the Laser Transducer System has a receiver with a lens photodiode assembly in the
front. It must be positioned so that the of the laser beam to
the line defined by the two mounting holes (within +3) as shown in Figure 2-1.

2-13. When mounting the receiver, the following points are important to remember

* Ata 45° position, the signal will go to zero.

The receiver dissipates between 2 and 2.7 watts. Plastic pads keep an air gap around the receiver and
also act as thermal and electrical isolators.

The cable to connect to the back connector of the receiver, must have ample room to make
connection. (See dimensional drawing Figure 2-28 in the 5501A System Operating and Service
Manual)

CAUTION

The receiver housing must be electrically isolated from the equipment that
be mounted on. Use nylon screws only.

2-14. CABLING

215. For cable preparation, connectors, and part numbers, refer to Appendix C of the 5501A System
Operating and Service Manual.
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2-16. OPERATING CONTROLS

2-17. There are no operating controls associated with the 10780A Receiver. However, there are operating
characteristics. An LED lamp lights to provide visual indication that the Receiver photo detector has
received an adequate laser beam. If, y: i i

the alignment procedure in Section 2 of the Laser Transducer System Operating Manual. If this procedure
does not solve the problem, refer to the Checks and Adjustments section of this manual and the 5501A
System Operating and Service Manual for troubleshooting procedures. Refer to the Theory of Operation
section for more details on operational characteristics.

Table 2-1. Model 10780A Receiver Signal Chart
Input | Output | signal Name Function Source | Destination

na | MEAs Electrical signal correspond- 1/0 Board
ing to reflected Laser beam
frequency shift.

n2 | Meas Inverted version of MEAS 1/0 Board
n3 Fused +15V RET | Return path for +15V input | 1/0 Board
power.
14 Fused +15V Receiver operating power | 1/0 Board

originating from the 5501A
Laser Transducer system, or
user designated power
source.
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SECTION 3
THEORY OF OPERATION

3-1. INTRODUCTION

3-2. This section provides a component-level discussion of the 107804 Receiver Circuit Operation.

3-3. CIRCUIT DESCRIPTION

4 The' WIOOA Rscster. otsrcepes ) doppie silied diference, messtrement e o dhe
Transducer Opticaldevices, and comverstis beam ntasquare wave MEAS (messurement sgnals. These

lied t REF 501A
usu Head) to establish a d\splzcemem measurement value. In addition, the Receiver contains an I.ED
lamp which indicates adequate beam reception, and circuits that provide a monitoring voltage which
indicates relative intensity of the received beam.

3

. The S501A Laser Head or an external power supply source provides a +15 Vdc input to pin 4 of the
eceiver connector. This input is applied to Regulators U2 and U3 which produce nominal +5 Vdc and
+10 Vde operating voltages for the receiver

3.6, The received beam illuminates a
fo the f1 (REF) and (12 + Af) (MEAS) signals. CR1 mixes these two beam components and the vesulnn;
amplitude modulated light generates an ac current at the difference frequency (ie., 1 - 2.+ Af].

37, The CR2 difference frequency current is applied to R1, generating an ac voltage at the gate of Q1. A
highto-low impe cuit consisting of FET Q (source follower) and emmittr follower Q2 matches

i
gam impllher s thacrecaber Briaed single axis systems.

28 The symptom of oerloadig ¢ decromefnthe e vokage of the beam monitor test s
increase in incident laser light. When overloading occurs, adjust R12 ccw until the overload
comacted, (When rotaingthe coniol w,the testvaltuge will begn to Increas, the 1op ovt and then
begin to decrease. The proper setting for R12 is 0.2V before saturation.)

NOTE

R1z s peovided priarly s an ad n lignment. Overlosding does notaflect the
laser system operation.

3-9. U1 provides a square wave output at a al amplitude of 2 volts (peak-to-peak). This signal is
applied to voltage amplifier Q3. The resulting square wave output is applied to TTL Converter Q4, which
provides a TTL level square wave input to Line Driver US.The output from Q3 is also applied to a detector
circuit consisting of CR1 and associated filter components. The resulting dc output level charges C8
proportionally to the input signal level. This dc level provides an external indication of received signal
strength (i.e., beam monitoring) and comprises one input to Threshold Detector Us.

3-10. Threshold adj 9 determines the
that U4 changes state when the peak- = peak signal level at TP1 reaches :ppmxlmﬂely 15 millivols. The

enables Line Driver US. US then responds to the TTL squarewave input signal from Q4 by providing a
complementary squarewave output that comprises the transducer system MEAS and MEAS signals.

Artisan Technology Group - Quality Instrumentation
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SECTION 4
MAINTENANCE AND SERVICE

4-1. INTRODUCTION

4-2. This section contains maintenance and service information for the 10780A Receiver.

4-3. MAINTENANCE
4-4. To prevent problems, maintenance should be performed once every 6 months as follows:
* VISUAL INSPECTION - 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.

 REPAIR AND CLEANING - 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. ally you may also wish to verify proper beam alignment. For this procedure, refer to the Laser
Transducer System Operating Manual.

4-6. ADJUSTMENTS

47. The following procedure sets the 10780A Receiver adjustments. Initally, the adjustments are made
i it

configuration and checked.

1. Align the system on the machine in the desired configuration using the maximum number of
optical beam splitters.
2. Remove the Receiver cover 1o gain access 1o the adjustment potentiometers.
3. Connect an oscilloscope to the Beam Monitor test point on the back of the Receiver.
4. Place Receiver in the beam path in line from the furthest optical beam splitter where the signal
strength should be minimum.
BEAM
SPLITTERS
s.

Position Receiver for
1 volt,

e

Adjust R12 overload potentiometer fully cow, then rotate cw until saturation s re:
where a further cw adjustment results in very little voltage increase. From the saturation point,
adjust R12 cow until the voltage at the beam monitor test point decreases by 0.2V.

4
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. Reposition the receiver for maximum signal at the beam monitor test point.

. Check that the receiver is not saturated by repeating step 6 and noting if adjustment point is the
same. Repeat steps 6 and 7 as necessary to maximize the beam monitor test point volage at 0.2V
short of saturation.

. Place the receiver and optics in the configuration to be used and position the receiver for
maximum beam monitor test point voltage.

NOTE

Record the voltage reading at the beam monitor test point for use as an axis
reference for future troubleshooting.

10. Break the measurement beam and check the beam indicator LED on the 10780A. If on, adjust R9
threshold adjust until LED just goes out.

4-8. TROUBLESHOOTING

4.9, Use the schematic diagram Figure 4-2 for troubleshooting. The schematic shows test points, voltages,
and waveforms for the various stages of the receiver.
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SECTION 5
REPLACEABLE PARTS

5-1. INTRODUCTION

5-2. This section contains a listing of replaceable parts for the 10780A Receiver (Table 5-2), a list of
manufacturers codes (Table 5-3), an explanation of the reference designations and abbreviations used in
the replaceable parts list (Table 5-1) and information on how to order replaceable part

5-3. ORDERING INFORMATION

5-4. To obtain replacement parts, address your order to your local Hewlett-Packard Sales and Service
Office listed at the back of this manual. Identify parts by their Hewlett-Packard part number (see Table 5-2).
To obtain a part that is not listed or does not show an associated part number, provide the following
information when ordering:

« Instrument model number.
* Instrument serial number.
* Description of the part.

« Function and location of the part as near as you can determine them.

An explanation of instrument model numbers and instrument serial numbers can be found in the Laser
Head Operating and Service Manual.

51
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Table 5-1. Reference Designations and Abbreviations
REFERENCE DESIGNATIONS
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Table 5-2. Replaceable Parts

Reference mir
Designation Qy Ul | Mir Part Number
:
H
.
s
3| mae g
I gt
it
o S S
w ;
|
& i
“ ol | e sssesnsy
f it
o o e
o o] e
I R R e
| s e,

See introduction to this section for orde
Findicates factory slected vatue

ing information
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Table 5-3. Manufacturers Code List

Mir. No. Manufacturer Name Address 2P Code

00000 Any Satisfactory Supplier

on21 Allen-Bradley Co. Milwaukee, Wi 53204
01295 Texas Instruments, Inc., Semiconductor Cmpnt. Div.  Dallas, TX 7522
04713 Motorola Semiconductor Products Az 85062
07263 Fairchild Semiconductor Division Mountain View, CA 94042
24546 Corning Glass Works (Bradford) Bradford, PA 16701
27014 National Semiconductor Corp. Santa Clara, CA 95051
26480 Hewlett-Packard Co., Corporate Headquarters Palo Alto, CA 94304
30983 Mepco/Electra Corp. San Diego, CA 9211
56269 Sprague Electric Co. North Adams, MA 01247
73138 Beckman Instruments, Inc., Helipot Division Fullerton, CA 92634
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SECTION 6
MANUAL CHANGES

6-1. INTRODUCTION

6-2. This section of the manual contains information necessary to update the manual to cover newer
instruments and to backdate the manual to cover older instruments.

6-3. MANUAL CHANGES
This manual applies directly to units having serial number prefix 2204A. For units with different serial

64,
number prefixes, refer to the following paragraphs.

6-5. NEWER INSTRUMENTS

6-6. New instruments may have higher serial number prefixes that are listed on the title page of thi
manual. The manuals shipped with these units will include a “Manual Changes” sheet that describes all
required manual changes. If the updating information is missing, contact the local HP Sales and Service
Office for information.

6-7. OLDER INSTRUMENTS
6-8. Table 6-1 lists the serial numbers and serial number prefixes of units that differ electrically from the

units documented in this manual. Find the prefix or range of serial numbers that corresponds to your unit,
and make the manual changes specified in Table 6-1

Table 6-1. Backdating Changes

Seril Nuraber Make These Manual Changes
oA T
19124 1,2
oA 123
B 1234
a8 .2,3,45

CHANGE 1
Page 5-3, Table 5-2, Replaceable Parts:
Change U3 to “1826-0394, IC V Regulator 10V, 27014, LM78L10ACH,
Page 7-3, Figure 7-2, Schematic Diagram:
Atlowereft corner of schematic, delete connection from U2 pin 2to U3 pin 3. Connect U3 pin 3 to ground.

At lower right corner of schematic, change HP Part Number of U3 to 1826-0394, change Vendor Part
Number 0 78L10ACH.

CHANGE 2
For units with serial prefix 19124 and below, th not supplied. Instead a 4
nector P/N 1251-3452 was supplied to wire an i the Laser

System electronics.

61
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Page 2-1, Paragraph 2-9, Item 3
Delete the sentence and replace with “One (1) 4-pin connector, P/N 1251-3452, that may need to be
wired to an interconnecting cable which connects the receiver to the Laser System electronics.
Page 2-1, Add the following paragraph:
“2:9a." In addition, an interconnecting cable is required to connect the receiver to the Laser System
electronics. This cable is specified when ordering the Laser System.”
Page 1-2, Table 1-1
In the Maximum Cable Length specification, replace “10780-60003" with “C05-59995A”. This was the
special order available with the 10780A.
Page 53, Table 5-2, Replacement Parts:
Delete the 10780-60003 cable and the listing.

CHANGE 3

Page 5-3, Table 5-2, Replaceable Parts
Delete A1C16 and listing
Page 7-3, Figure 7-2, Schematic Diagram:
On component, delete C16. On schematic, delete C16 .01. Add jumper W1 between the +10 volt line
and U1 pin 6. Add jumper W2 between ground and U3 pin 3.
CHANGE 4

Page 53, Table 5-2 Replaceable Parts:
'Add R10/0757-0919/1/R:FXD FLM 620 OHM 2% V6W//28480/0757-0919.

Add R11/0757-0912/1/R: FXD MET FLM 330 OHM 2% V6W/28480/0757-0912.

Change the value of R17 from 180 OHM VAW to 130 OHM 16W.

Change HP Part Number of U3 from 1826-0384 to 1820-0429 and Mfg. Number to LM309H.
Delete W2.

Page 7-3, Figure 7-2 Schematic Diagram:
Delete W2 jumper wire from U3(3) to ground.

Add R10 (620 OHM) and R11 (330 OHM) from U3(2,3) to ground as shown below:

FROM J1(4), U201} viov.

Change value of R17 from 180 OHM to 130 OHM.
On Integrated Circuit Chart, change U3 HP Part No. from 1826-0394 to 1820-0429 and Mifg. No. from
76L10 ACH to LM309H,

CHANGE 5

Page 5-3, Table 5-2 Replaceable Parts:
Change R14 from 620 OHM (HP Part No. 0575-0919) to read:
R14/0757-9021/1/R:FXD MET FLM 750 OHM 2% VaW/28480/0757-0921.

Delete W1 (HP Part No. 8155-0005).
Add R15/1/0757-0921/R: FXD MET FLM 750 OHM 2% V6W/28480/0757-0921.

62
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Page 7-3, Figure 7-2 Schematic Diagram:
Change the value of R14 from 620 to 750,
Delete W1 and replace with R15 (750 OHM). R15 connects from U1(6) to +10V.
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SECTION 7
SCHEMATIC DIAGRAM

7-1. INTRODUCTION

7-2.Thi f ic di
and additional supportive information as listed below.

the 10780A Receiver circuit board assembl;

« Schematic diagram notes, Figure 7-1, which describes symbols and reference designations of
components and assemblies used in the Receiver.

« Component locator and an integrated circuit chart for the 10780A Receiver board.

7-3. Use the information in this section in conjunction with the information provided in Section IV for
maintenance and servicing.
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SYMBOLS

MAIN SIGNAL PATH
FRONT PANEL 5

FEEOBACK PATH
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Figure 7-1. Schematic Diagram Notes
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10780A Doppler Receiver Schematic Diagram
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(ﬁﬁ HEWLETT

PACKARD

MANUAL PART NO. 10780-90009 PRINTED IN USA.
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