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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. 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 instrument product is warranted against defects in material and workmanship for a 
period of one year from date of shipment. During the warranty period, Hewlett-Packard Company will, at 
its option, either repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated by HP. 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. 

HP warrants that its software and firmware designated by HP for use with an instrument will execute its 
programming instructions when properly installed on that instrument. HP does not warrant that the 
operation of the instrument, or software, or firmware will be uninterrupted or error free. 

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. 



SAFETY PRECAUTIONS 

This is a Safety Class I 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 II Laser Product conforming to Federal Bureau of Radiological Health Regula
tions 21 CFR 1040.10. 
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(U.S.A. ONLY) 

FEDERAL COMMUNICATIONS COMMISSION 
RADIO FREQUENCY INTERFERENCE 

STATEMENT 

Warning: This equipment generates, uses, and can radiate radio frequency 
energy and if not installed and used in accordance with the instructions manual, 
may cause interference to radio communications. As temporarily permitted 
by regulation it has not been tested for compliance with the limits for Class A 
computing devices pursuant to Subpart J of Part 15 of FCC Rules, which are 
designed to provide reasonable protection against such interference. Operation 
of this equipment in a residential area is likely to cause interference in which 
case the user at his own expense will be required to take whatever measures 
may be required to correct the interference. 
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1-1. INTRODUCTION 

SECTION I 

GENERAL INFORMATION 

Model 5526A 

1-2. This publication is a supplement to the basic 5526A laser Measurement System Service 
Handbook, and should be placed in the Service Handbook three-ring binder. This supplement 
contains the servicing information required for the Model 10579A Straightness Adapter illustrated 
in Figure 1-1. 

1-3. 5526A STRAIGHTNESS INTERFEROMETER (SHORT RANGE) 

1-4. The Hewlett-Packard Model 5526A Short Range Straightness Interferometer consists of a 
10579A Straightness Adapter and a 10690A Short-Range Straightness Interferometer (Figure 1-2). 
It permits measurements over the range of 4 inches (100 mm) to 10 feet (3m). 

1-5. 5526A STRAIGHTNESS INTERFEROMETER (LONG RANGE) 

1-6. The Hewlett-Packard Model 5526A long Range Straightness Interferometer consists of a 
10579A Straightness Adapter and a 10691A long-Range Straightness Interferometer. Its permits 
measurements over the range of 3 feet (1m) to 100 feet (30m). 

1-7. 5526A STRAIGHTNESS INTERFEROMETER (FULL RANGE) 

1-8. The Hewlett-Packard Model 5526A Full Range Straightness Interferometer consists of a 10579A 
Straightness Adapter, a 10690A Short-Range Straightness Interferometer, and a 1 0691 A long-Range 
Straightness Interferometer. It permits straightness measurements over both ranges. 

1-9. 5526A LASER MEASUREMENT SYSTEM AND ITS PUBLICATIONS 

1-10. The basic 5526A system and all standard options are described in separate publications. 
A current listing of publications about the 5526A laser Measurement System is available from the 
following address: 

HEWlETI-PACKARD 
5305 Stevens Creek Boulevard 
Santa Clara, California 95050 

United States of America 
Attention: Laser Publications 

1-11. INSTRUMENT IDENTIFICATION 

1-12. Each Hewlett-Packard instrument has a 10-character serial number (e.g., OOOOAOOOOO). 
The first four digits form a serial prefix that identifies a group of identical instruments, and the 
last five digits form a serial number that is unique for each instrument. If the serial prefix of your 
instrument is not on the title page of this manual, your instrument is different from the one described 
in this manual and a manual change sheet is included to describe the difference. If the manual 
change sheet is missing, request one from the nearest Hewlett-Packard Sales and Service Office. 
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1-13. SPECifiCATIONS 

1-14. The Straightness Interferometers retain all specifications of the 5526A laser Measurement 
System with the following exceptions: 

Maximum Measuring Velocity: The maximum measuring velocity limitations apply to lateral 
velocity only. Higher longitudinal velocities (parallel to laser axis) may be used. 

Resolution: System resolution is reduced when the long-Range Straightness Interferometer 
is used. Refer to specifications in the following paragraph. 

1-15. Unless otherwise stated, the following specifications apply to both the Short-Range and 
long-Range Straightness Interferometers. 

ACCURACY: 
Inch: ±5 microinches/foot ±1 count in last digit. 
Metric: ±0.4 micrometer/meter ±2 counts in the last digit. 

Note: This accuracy can be improved to the limit of linearity by rotating the Straightness Re
flector through 180 degrees and making a second pass (equivalent to reversal of a straightedge). 

LINEARITY: 
Inch: ±1 count in last digit. 
Metric: ±2 counts in last digit. 

CALIBRATION: 
Short-Range: ±5% of reading. 
long-Range: ±10% of reading. 

Note: The actual calibration value is marked on each Straightness Reflector. This value is valid 
only for reflectors and interferometers having matching serial numbers. 

RESOLUTION: 
Short-Range: As for 5526A laser/Display. 
long-Range: One-tenth that of the short-range version; e.g., in the Xl0 Mode, Metric units, 

the last digit has a value of 0.1 micrometer; in the NORMAL mode. Inch units, the last digit 
has a value of 0.0001 inch. 

AXIAL RANGE: 
Short-Range: 10 feet (3m) ±5%. 
long-Range: 100 feet (30m) ±10%. 

Note: The minimum distance between the Straightness Interferometer and the Straightness 
Reflector at which measurements can be made are: 

Short-Range: 4 inches (100 mm) 
Long-Range: 3 feet (1m) 

LATERAL RANGE: 
±0.1 inch (2.5 mm) 

WEIGHTS: 
10579A: Straightness Adaptor 1.0 lb. (0,45 Kg) 

Resolution Extender 1.8 lb. (0, 82 Kg) 
l0690A: Straightness Reflector 3.5 lb. (1, 63 Kg) 

Straightness Interferometer 0.5 lb. (0, 23 Kg) 
10691A: Straightness Reflector 3.5 lb. (1,63 Kg) 

Straightness Interferometer 0.5 lb. (0, 23 Kg) 



DIMENSIONS: 

Straightness Interferometer Assembly 
Height: 1.250 inches (31,75 mm) 
Width: 1.250 inches (31,75 mm) 
Depth: 1.250 inches (31,75 mm) 

Straightness Reflector 
Height: 2.000 inches (50, 6 mm) 
Width: 4.500 inches (114,30 mm) 
Depth: 2.000 inches (50, 6 mm) 

Straightness Adapter Assembly 
Height: 2.000 inches (50,6 mm) 
Width: 2.000 inches (50,6 mm) 
Depth: 2.000 inches (50,6 mm) 

Resolution Extender 
Height: 4 inches (101, 6 mm) 
Width: 4.17 inches (105,9 mm) 
Depth: 10.9 inches (276,9 mm) 

Model 5526A 





SECTION II 

INSTALLATION AND OPERATION 

2-1. INTRODUCTION 
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2-2. This section provides installation and operating instructions for the 10579A Straightness 
Adapter. 

2-3. UNPACKING AND INSTALLATION 

2-4. Prior to shipment, this equipment was inspected, and met all specifications listed in Section I. 
Inspect the shipping container and, if damaged, remove and inspect all items. If any damage is 
discovered, file a claim with the carrier and notify the nearest Hewlett-Packard Sales and Service 
Office. 

NOTE 

If the 10579-60001 Straightness Adapter is not going to be mounted inside 
the 5500c laser Head, it may be attached to the front of the laser Head. 
However, a modification is necessary before this can be accomplished. The 
modification consists of removing four screws securing the front plate to 
the laser Head, and installing four special mounting screws (HP PIN 10579-
20001). The 10579-60001 Straightness Adapter Assembly can then be attached 
to and removed from the laser Head without the use of tools. For inside 
mounting, refer to Operator's Handbook Supplement for linear Interfer
ometers. Follow procedure described for Inside Mounting of Remote 
Interferometer. 

2-5. INSTALLATION 

2-6. Installation consists of locating the 5500C laser Head, 5505A laser Display, and 10579 Reso
lution Extender in suitable operating positions, connecting three cables, and aligning the optical 
system. Use the following procedure to connect the cables. 

CAUTION 

Electrical power must be off while connecting or disconnecting cables in 
the Laser Measurement System. 

a. Connect 05500-60025 cable between DISPLAY A connector on rear of 5500C laser Head and 
LASER connector on rear of 10579 Resolution Extender. 

b . Connect second 05500-60025 cable between DISPLAY connector on rear panel of 10579 
Resolution Extender and lASER connector on rear panel of 5505A laser Display. 

c. Connect power cord between 5505A laser Display and a suitable outlet. 

2-7. OPTICAL SYSTEM ALIGNMENT 

2-8. If the optical system is to be mounted on a machine tool or a measuring machine, refer to 
the Optical System Alignment Procedure in the Operator's Handbook Supplement for Straight
ness Interferometers. If a quick setup is needed for functional testing of the 10579 Resolution 
Extender, refer to Functional Checks in Section IV of this handbook supplement. 
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2-9. OPERATION 

2-10. The 10579 Resolution Extender can be operated in two modes. The NORMAL (DISTANCE) 
mode is used when making measurements of distance, flatness, pitch, yaw, or angles; all specifica
tions of the basic 5526A laser Measurement System are retained. The EXTENDED (STRAIGHTNESS) 
mode is used when measuring straightness or squareness. Changing from one mode to another 
will cause the RESET lamp on the 5505A laser Display to flash. 



3-1. INTRODUCTION 

SECTION III 

THEORY OF OPERATION 
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3-2. This section contains a functional description of the 10579 Resolution Extender, and des
cribes the theory of operation of the integrated circuits used. 

3-3. fUNCTIONAL DESCRIPTION 

3-4. The 10579 Resolution Extender is used with the Straightness Interferometer options of the 
5526A laser Measurement System. When operated in the STRAIGHTNESS (EXTENDED) mode, 
it compensates for a scaling factor introduced by the optical arrangement and causes the 5505A 
laser Display to indicate the actual deviation from a straight line. When operated in the DISTANCE 
(NORMAL) mode, the resolution extending circuits are bypassed and the laser measurement 
system operates in the distance measuring mode. 

3-5. As shown in Figure 3-1, the Resolution Extender receives a beam alignment signal, a refer
ence signal, and a Doppler signal from the 5500c laser Head. In the DISTANCE (NORMAL) mode 
these signals simply pass through the resolution extender to the display, and the extender has 
no effect on normal operation of the system. In the STRAIGHTNESS (EXTENDED) mode, the beam 
alignment signal is amplified to compensate for the higher optical losses in the straightness adapter 
system and the Doppler frequency is multiplied by 36. A separate 2.5 MHz signal is generated by 
the extender to provide a fixed reference frequency for the 5505A laser Display. 

3-6. In the STRAIGHTNESS mode, the reference signal from the laser head passes through a line 
receiver to the reference mixer. The second input to the reference mixer is provided by the 
2.5 MHz oscillator after its output frequency is divided by 36. The difference frequency out of the 
mixer is then divided by four to provide the reference input (TP4) to the phase detector. 

3-7. The Doppler signal from the laser head passes through a separate line receiver to the 
Doppler mixer. This mixer is part of a phase-locked loop controlled by the phase detector. The 
output of the Doppler mixer is also divided by four to provide the second input (TP8) to the 
phase detector. 

3-8. In order to understand the phase-locked loop, assume that there is no motion along the axis 
being measured. The reference and Doppler signals from the laser head would be equal in fre
quency. Under these conditions, the output frequency of the VCM (voltage-controlled multi
vibrator) makes the second input to the Doppler mixer (TP6) equal to the second input to the 
reference mixer (TP2). This makes the two inputs to the phase detector equal in frequency, and 
the reference and Doppler outputs to the display will also be equal in frequency. The latter con
dition is true only when the reference and Doppler signals are equal. Any deviation of the Doppler 
input signal is multiplied by a factor of 36 at the Doppler output. 

3-9. With the reference frequency for the phase detector fixed, assume a movement along the 
measured axis that causes the Doppler input frequency to increase. This causes the Doppler mixer 
output at TP7 and the phase detector input at TP8 to start increasing in frequency. The leading 
phase of the Doppler input causes the phase detector to shift its dc output signal in the direction 
that increases the operating frequency of the VCM. The VCM frequency increases until the 
Doppler mixer input at TPG has increased the same amount as the Doppler input at TP5. This 
action brings the phase-locked loop back into equilibrium, and the phase detector inputs at TP4 
and TP8 will again be equal in frequency. 
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3-10. It should be noted that the VCM operating frequency is centered at twice the reference 
frequency, but its output is divided by two. For simplicity, the VCM output is assumed to be at TP9. 

The feature that actually causes a multiplication of the Doppler output frequency is the +36 circuit 
in the feedback loop formed by part of U3, U4, and us. 

3-11. As previously mentioned, a change in the Doppler frequency at TPs must be matched by 
an equal change at TP6 to bring the phase-locked loop back into equilibrium. Since the Doppler 
mixer input at TP6 is 1I36th of the VCM output frequency (assumed at TP9), the VCM output fre
quency must shift 36 Hz for each 1 Hz shift in the Doppler input at TPs. This extended signal (TP9) 
is routed to a line driver to produce the Doppler output signal for the display unit. 

3-12. LOGIC ELEMENTS 

3-13. Two states exist in the binary system, 1 and o. HIGH (H) and lOW (l) are used to represent 
the levels of 1 and o. HIGH always represents the more positive level, whether it be positive or 
negative logic. Figure 3-2 shows four pairs of logic symbols that have the same truth tables and can 
be used interchangeably. The same function is performed by what appears to be two different 
logic symbols. 

A a c 0 

::L)--z :D-z :D-z :D-z 
zoi·a z. A·a zsi·ii z. A·a 

:=[>-z :=f>-z :=f>-z :=f>-z zsA+a z.I+1 Z'A+a zoi+! 
A a z A a z A a z A a z 
L L L L L L L L H L L H 

L H H L H L L H L L H H 

H L H H L L H L L H L H 

H H H H H H H H L H H L 

figure 3-2. Logic Comparison Diagrams 

3-14. Figure 3-3(A) represents a basic AND gate. The AND gate output is HIGH if all inputs are 
HIGH. An AND gate may have two or more inputs. Figure 3-3(B) represents a basic OR gate. The 
OR gate output is HIGH if one or more of its inputs is HIGH. An OR gate may have two or more inputs. 

3-15. AND and OR gates are shown in Figure 3-3(A,B). A circle on the output of a logic symbol 
indicates a lOW when activated as shown in Figure 3-3(C,0). Thus, a circle indicates inversion. 
An AND gate with an inverted output is called a NAND gate; and OR gate with an inverted output 
is called a NOR gate. An amplifier with an inverted output is called an inverter, Figure 3-3(£). 
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A B C 

=C)- D- V 
AND OR NAND 

D E 

=L>- V 
NOR INVERTER 

Figure 3-3. Gate Symbols 

3-16. INTEGRATED CIRCUITS 

3-17. The following paragraphs describe the integrated circuits used in the 10579 Resolution 
Extender. 

3-18. Quadruple 2-lnput NAND Gate (1820-0054) 

3-19. Figure 3-4 shows the logic diagram and truth table for the 1820-0054. Operation of the 
individual NAND gates is described in Paragraph 3-15. 
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Figure 3-4. Quadruple 2-lnput NAND Gate 
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3-20. Dual D-Type Edge-Triggered Flip-Flop (1820-0077) 

3-21. Figure 3-5 shows the logic diagram, outline drawing, and truth table for the 1820-0077. 
As the truth table shows, the input data (D) is transferred to the output on the positive edge of the 
clock pulse. Clock triggering is determined by a voltage level of the clock pulse and is not directly 
related to the transition time of the positive-going pulse. After the clock input threshold level 
has been passed, the D input is locked out. A low at pin 4 or 10 will set the respective FF so the Q 
is high and Q is low. A low at pin 1 or 13 will reset the flip-flop so that Q is low and Q is high. The 
set and reset inputs will override all other inputs. 
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Figure 3-5. Dual D-Type Edge-Triggered Flip-Flop 

3-22. Operational Amplifier (1820-0216) 

3-23. Figure 3-6 shows the diagram of the 1820-0216 operational amplifier. In the 10597 Reso
lution Extender, the feedback network is designed to provide a gain of approximately 1.5 for the 
Beam Alignment signal. 

NC 

INVERTING INPUT 2 

NOTE: Pin 4 c~t..:I to_ 

Figure 3-6. Operational Amplifier 
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3-24. J-K Flip-Flop (1820-0304) 

3-25. Figure 3-7 shows the logic diagram and truth table for the 1820-0304 J-K flip-flop. The flip
flop is an edge-triggered type having direct clear and preset inputs. Input information will transfer 
to the outputs on the negative transition of the clock pulse. The J input is defined as J1. J2. J3. The 
K input is K1 • K2· K3. When J and K are both low, the clock pulses have no effect. When J is high 
and K is low, the negative clock transition will set the flip-flop so that Q is high and Q is low. When 
K is high and J is low, the negative clock transition will reset the flip-flop so that Q is low and Q is 
high. If both J and K are high, the flip-flop will change states (toggle) with each negative clock 
transition. A low input at pin 13 will preset the flip-flop (Q high) and a low input to pin 2 will clear 
the flip-flop (Q high). 
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Figure 3-7. J-K Flip-Flop 
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3-26. Quadruple 2-lnput NOR Gate (1820-0328) 

3-27. Figure 3-8 shows the logic diagram and truth table for the 1820-0328. Operation of the 
individual NOR gates is described in Paragraph 3-15. 

4Y 48 4A 3Y 38 

IY IA 18 2Y 2A 28 

Figure 3-8. Quadruple 2-lnput Nor Gate 

3-28. Dual Monostable Multivibrator (1820-0515) 

3-29. The dual multivibrator is shown in Figure 3-9. The units are retriggerable and resettable 
multivibrators which provide an output pulse whose duration is a function of the external timing 
components. The inputs are dc level sensitive; i.e., triggering occurs on the rising or trailing 
edges of the input waveform. Successive inputs with a period shorter than the delay time will 
ret rigger the one-shot resulting in a continuous true output. The output pulse may be terminated 
at any time by applying a low logic level to the reset input. 
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Vee= PIN 16 
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Figure 3-9. Dual Monostable Multivibrator 
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3-30. Dual Voltage-Controlled Multivibrator (1820-0567) 

3-31. This multivibrator (Figure 3-10) is a voltage-controlled device which generates an output 
compatible with TIL circuitry. The output frequency is dependent on the input voltage and the 
size of an external capacitor connected between pins three and four or pins ten and eleven. 
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( 

~ 

~ 

VCM 

VCM 

- -~ 
..... 
~ . ..., 

-
r-- ......... --/ 

'"' 7 

COM 

8 OUTPUT 

6 OUTPUT 

Figure 3-10. Dual Voltage-Controlled Multivibrator 

3-32. Phase-Frequency Detector (1820-0630) 

3-33. This device (Figure 3-11) contains two digital phase detectors and a charge pump circuit 
which converts TIL inputs to a dc voltage level. The two phase detectors have common inputs. 
Phase-frequency detector 1 is locked in (both outputs high) when the negative transitions of the 
variable input (V1) and the reference input (R1) are equal in frequency and phase. If the variable 
input is lower in frequency or lags in phase, the U1 output goes low; conversely, the 01 output 
goes low when the variable input is higher in frequency or leads the reference input in phase. 

3-34. Phase detector 2 is locked in when the variable input phase lags the reference phase by 
90° (indicated by U2 and 02 outputs alternately going low with equal pulse widths). If the variable 
input phase lags by more than 90°, U2 remains low longer than 02. If the variable input phase 
lags the reference phase by less than 90°, 02 remains low longer. 
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Figure 3-11. Phase-Frequency Detector 

3-35. Dual Differential line Driver (1820-0720) 

Model 5526A 

3-36. Figure 3-12 shows the dual differential line driver. Each driver consists of a 4-input AND 
gate and an inverter. The differential outputs are balanced and designed to drive coaxial, strip
line, or twisted pair transmission lines with characteristic impedances of 50 to 500 ohms. 
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Figure 3-12. Dual Differential Line Driver 
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3-37. Dual Line Receiver (1820-0721) 

3-38. The 1820-0721 Line Receiver (Figure 3-13) is used with digital systems connected by twisted pair lines. 
The output is compatible with RTL, DTL, or TIl. The output state is a logic 1 for both inputs open. Termina
tion resistors for the twisted pair lines are included in the circuit. 
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TOP VIEW 

Figure 3-13. Dual Line Receiver 
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3-39. PreseHable Decade Counter/Latch (1820-0751) 

3-40. This Ie (Figure 3-14) consists of four dc-coupled, master-slave flip-flops internally con
nected to provide a +2 and a +5 counter. The outputs may be preset to any state by driving the 
count/load input (pin 1) low and entering data at the data input lines. The outputs will follow the 
inputs independent of the clock. The counter can also be used as four-bit latches by using pin 1 
as the strobe and entering data on the data inputs. In this mode, the outputs will follow the inputs 
when pin 1 is low, but will remain unchanged (latched) when pin 1 is high and the clock is inactive. 
The counters accept 0 to 50 MHz at the clock 1 input and 0 to 25 MHz at the clock 2 input. During 
the count operation, transfer of information to the outputs occurs on the negative-going edge 
of the clock pulse. When the clear input is driven low, all outputs go low regardless of the clock 
states. 

DATA INI'UTS f · la '0 

CLOCK • 
I 

DATAlNI'UTS -c ,: 

COUNT 
Vee LOAD ,. 
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Figure 3-14. Presettable Decade Counter/Latch 
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4-2. This section contains maintenance and service information. It includes a table of recom
mended test equipment, functional checks, an adjustment procedure, a troubleshooting pro
cedure, and schematic diagrams. 

4-3. TEST EQUIPMENT 

4-4. Table 4-1 lists the test equipment recommended for maintaining the 10579 Resolution 
Extender. Test equipment having equivalent characteristics may be substituted for the items 
listed. If the adjustments are made while the unit is connected to a 5526A laser Measurement 
System, only the frequency counter is required. If adjustments are to be made on the 10579 alone, 
then all items in Table 4-1 are required. 

Table 4-1. Recommended Test Equipment 

Instrument Required Ch~r~cteristics 
Recommended 

Type 

Oscilloscope 7 MHz Bandpass; 5 mV to 20V Vertical HP 1217A 
Deflection 

Power Supply Dual dc Power Supply 0-20V; 0.6A HP 6205B 

Funct!on 
0.0005 Hz to 5 MHz; de offset HP 3310A 

Generator 

Universal Timer/ 
50 MHz HP 5326B 

Counter/DVM 

4-5. FUNCTIONAL CHECKS 

4-6. Functional checks for the 10579 Resolution Extender can be performed with a straightness 
measuring optical setup (Figure 4-1) or with a distance measuring optical setup (Figure 4-2). Either 
technique will verify normal operation in both the STRAIGHTNESS and DISTANCE modes. The 
fastest check procedure would normally be to use an existing optical setup. However, if neither 
setup is available, the distance measuring optical system is less critical and it can be set up in 
less time. 

4-7. Functional Check With Straightness Measuring Optics 

4-8. Perform the following steps to verify normal operation of the 10579 Resolution Extender. 

a. Complete the installation procedure described in Section II of this handbook supplement, 
and the optical system alignment described in the Operator's Handbook Supplement. 

b . Press 5505A laser Display NORMAL switch and set UNITS switch to "in". 

c. Set 10579 Resolution Extender switch to DISTANCE (NORMAL) position. 

d. Press RESET switch on the 5505A laser Display. 

e. Using manual or programmed control , move the Straightness Interferometer laterally 
0.036 inches. 
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f. Verify that the display indicates approximately 0.001 inches (for short range interferometer), 
or 0.0001 inches (for long range interferometer), and note the sign. 

g. Set 10579 Resolution Extender switch to STRAIGHTNESS (EXTENDED) and press RESET switch 
on the display. 

h. Return the Straightness Reflector to its original position and verify that the display indicates 
approximately 0.036 inches. The sign of the display will be the opposite of the sign noted 
in step f. If abnormal indications are obtained, refer to the adjustment procedure. 

4-9. Functional Check With Distance Measuring Optics 

4-10. Perform the following steps to verify normal operation of the 10579 Resolution 
Extender. 

a. Complete the installation procedure described in Section II of this handbook supplement. 

b. Align 10565B Remote Interferometer and 10550B Reflector Mount so that the returned 
beam enters the lower aperture of the laser head turret. 

c. On the 5505A laser Display, press NORMAL switch and set UNITS switch to "in". 

d. Set 10579 Resolution Extender switch to DISTANCE (NORMAL) position. 

e. Press RESET switch on the 5505A laser Display, and note initial position of the Reflector 
Mount. 

f. Move Reflector Mount longitudinally for a distance of approximately 1 inch, and verify that 
the display indicates approximately 1 inch. 

g. Set 10579 Resolution Extender switch to STRAIGHTNESS (EXTENDED) and press RESET switch 
on the display. 

h. Slowly (less than 0.33 inches/second) return the reflector mount to its initial position, and 
verify that the display indicates approximately 36 inches. If abnormal indications are ob
tained, refer to the adjustment procedure. 

4-11. ADJUSTMENT PROCEDURE 

4-12. There are two adjustable components in the 10579 Resolution Extender, and two pro
cedures are provided for making the adjustments. The first procedure is used when the extender 
is connected to the 5526A laser Measurement System; it requires only a frequency counter for 
completion. The second procedure is used when the entire laser measurement system is not avail
able, and it requires all of the test equipment listed in Table 4-1. 

4-13. Adjustment With 5526A Laser Measurement System 

4-14. Use the following procedure. 

a. Connect the 10579 Resolution Extender to the laser measurement system (refer to Installa
tion procedure in Section II of this handbook supplement). 

b. Using any available optical setup, align optical system to return laser beam to one of the 
Display A apertures on the laser head turret. The BEAM ALIGNMENT meter on the 5505A 
laser Display must be in the green range. 

c. Set front-panel switch on the 10579 Resolution Extender to the STRAIGHTNESS (EXTENDED) 
position. 
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d. Set 5326B Timer/Counter/DVM controls as follows: 
(1) Function .. . ... . . . .. ........ . .. ... ... .......... . .. . . . ...... . ...... . Freq A 
(2) Time Base . . ........... ... .. . . . .. . . . . . ... . . . .... . ... .. . . . .. . . . . .. . ... O.ls 
(3) Slope .......... .. .... .. ..... . .... .. . . . . .. .... .. .... ........ . .. . . .... ... + 
(4) AC/DC . . ......... . ................ . . .. ...... . . .... ... .... ... ... . .. .. DC 
(5) Atten .. ... ...... .. ..... . ...... . .... ... ......... . . . ...... . ...... . ...... Xl 
(6) level . . . . .. . . .... . .. . . ..... . ....... . . . ... . ... . ... . . . ... . ....... . .. Preset 
(7) CHK/SEP/COM . ..... . . . .... . ..... . . . . .•.... .. ... . .. .. .. ...... . . .... . SEP 

e. Connect 5326B A input channel to A 1TP13 and common to COM. 

f. Connect a jumper wire between A 1TP4 and A 1TP COM. 

g. If needed, adjust liD" potentiometer R27 for a counter reading of 5 MHz or greater. 

h. Disconnect jumper wire from A1TP4 and connect it to A1TP8. 

i. Verify that counter reading is less than 100 kHz. If necessary, readjust "D" potentiometer 
R27 to get VCM minimum frequency down to 100 kHz. Then move jumper back to A1TP4 
and verify that VCM maximum frequency is at least 5 MHz. 

j. Remove jumper wire. 

k. Move 5326B A input channel connection from A HP13 to A HP10. 

I. Adjust "F" potentiometer R2 for a counter reading of 2.5 MHz ±10 kHz. 

4-15. Adjustment Without 5526A Laser Measurement System 

4-16. Use the following procedure. 

a. Set one section of the 6205B Dual Dc Power Supply to +5V and connect positive side to Pin C 
of either rear-panel connector. Connect negative side to Pin A or l of either rear-panel 
connector. 

b. Set second section of the 6205B Dual DC Power Supply to +15V and connect positive side 
to Pin T of either rear-panel connector. Connect negative side to pin A or l of either rear
panel connector. 

c. Set 3310A Function Generator controls as follows : 
(1) Range ...... .. .. . . . . . . . ... .. ....... .. .. .. . .. .. . . . ..... . .. ....... .. .. lOOk 
(2) Function.. .. ............. ...... ... . . . .. . . . ..... . .... . . . . . .... . .. . .. . . SQ 
(3) DC Offset .... . . .... . .. . .. ......... . . . . .. ...... .. ... . ...... . . . ....... . . + 

d . Connect the 3310A HIGH output to the 1217A Oscilloscope vertical input. 

e. Adjust the 3310A Function Generator controls for the following output : 
(1) Output Frequency . . ... . . ... .. . . . . . .... . ..... . ....... .... .. 2 MHz ±1 kHz 
(2) Output level .... .. . . ... . . ... .... . . . .. . ... . .... . .. .. . . .. . ... .... 3.5V P-P 
(3) DC Offset .... . ... . . ... . .. ... . .. . ....... . . .. ... . . . .. ..... .. . . . ... . .... OV 

f. Disconnect function generator HIGH output from the oscilloscope and connect it to A 1TPl 
and AHP5. Connect common lead to A1TP COM. 

g. Complete adjustment steps lie" through "1" of Paragraph 2-14. 

4-17. TROUBLESHOOTING 

4-18. The troubleshooting procedure for the 10579 Resolution Extender is contained in Figure 4-3. 
Troubleshooting may be performed by using the adjustment procedure setup in Paragraphs 4-13 
and 4-14, or by using the setup in Paragraphs 4-15 and 4-16. 
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4-19. The frequencies listed in the troubleshooting procedure are based upon a split frequency1 
of 2 MHz. If the adjustment setup listed in Paragraphs 4-15 and 4-16 is used, the measured fre
quencies will be close to those listed. If the troubleshooting is performed while the 10579 Resolu
tion Extender is connected to a 5526A Laser Measurement System, the measured frequencies may 
differ by as much as 25 percent. 

4-20. Figure 4-4 provides a schematic diagram and a component locator diagram for A1, the 
10579-60005 Frequency Multiplier Assembly. Figure 4-5 provides a schematic diagram of A2, the 
10579-60006 Rear-Panel Connector Assembly. 
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to the discussion of 5500C laser Head Principles in the 5526A laser Measurement System Service Manual 
for a brief description of Zeeman splitting. 
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5-1. INTRODUCTION 

SECTION V 

REPLACEABLE PARTS 

Model 5526A 

5-2. This section contains information for ordering replaceable parts. Table 5-1 lists replaceable 
parts for the standard instrument. Table 5-2 contains a list of manufacturers and their codes. 

5-3. Parts are listed in alpha-numerical order of their reference designator starting with Aland 
ending with chassis and miscellaneous parts. The replaceable parts table includes the following 
information. 

a. Reference designator (when applicable). 

b. HP Part Number. 

c. Total quantity (Qty) used in the instrument (listed at first entry). 

d. Description of the part. 

e. Typical manufacturer of the part in a five-digit code; see list of manufacturers in Table 5-2. 

f. Manufacturer's part number. 

5-4. ORDERING INFORMATION 

5-5. To obtain replacement parts, address order or inquiry to your local Hewlett-Packard Sales 
and Service Office. Identify parts by their Hewlett-Packard part number. 

5-6. 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. 
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Table 5-1 Replaceable Parts 

Reference HP Part Number Oty Description Mfr Mfr Part Number Designation Code 
Al 10579-60005 1 80ARO ASSYIFREQUENCY MULTIPLIEII 2 .. 10 10579-60005 

Altl 0160-0174 7 CAPACITOIt,fXD, .47UF·,0-20. Z5I1VDt 2 .. 10 0160-0114 
A1C2 0160-0114 CAPACITOR,FXO, .47UF.I0-20. 2511VDt Z .. IO 011>0-0174 

Ale3 0160-0174 CAPACITOR,fXD, .47UF.Io-ZO. Z511Yet 2 .. 10 0160-0174 
AlC" 0160-0174 CAPACITOR,FXD, .HUF.I0-20. Z511VDt Z .. IO 0160-0174 
A1C5 OUO-0174 CAPAC ITOII, fXD, .47Uf.80-20. Z511YDt 2 .. 80 0160-0174 
AlCI> 011>0-017" CAPACITOR,fXD, .47Uf.80-Z0. 2511VDt Z .. 80 0160-0174 
AlC7 OI60-C335 1 CAPAtITOR,fX&, iIPF.-5. 300IlYDt 72136 OMI5E820J0lO0IIY1CR 

A1C8 0160-0182 Z CAPACITOR,fltD, HPf.-n 30011YDt 28410 0160-0182 
A1Cq DI~J060 1 CAPACI TOII,fXO, .IUf.80-Z0. 50 WVOC Z .. IO 01~3OIIO 
A1Cl0 0160-0182 CAPACITOII, FXO, "7PF.-5. lO0llVet 28480 0160-018Z 
A1Cll o 16O-23Z7 1 CAPACITOR,FXO, .00IUf+-ZO. 100llYDt Z .. 80 0160-2327 
AlC12 o 160-3Z77 4 CAPACITOII,FXO, .0IUF.-ZO. 50llvet 2 .. 10 o 160-1Z77 

AlC13 011>0-017" CAPACITOII,fXO, .47Uf.80-20. Z511VDt Z .. 80 0160-0174 
AlCl" 0160-3277 CAPACITOII,fXD, .0IUf+-ZO. 50llYDt Z .. 80 0160-3277 
AlC15 011>0-3277 CAPACI TOR,no, .0IUF+-ZO. 50llYDt Z ... 80 0160-3Z77 
A1C16 0160-3277 CAPACITOR,FXO, .0IUf.-ZO. 5011YDt Z .. 80 0160-3Z77 
AIC17 0160-3277 1 C :FXO .01UF 20% SOWVOC 28480 0160-3277 

AlCII2 1901-00100 4 OIODE, SIIITCHING, 51, lOY MAlt YRM 50"" 2 ... 80 1901-0040 
AICR3 0122-0066 1 OIOOE-VVC, 51 00-14 2 .. 10 0122-0066 
A1CII" 1'101-00100 OIOOE, SIIITCHING, 51, lOY ""X YRM 50MA 2 .. 80 1901-0040 
AlCR5 1901-00100 OIOOE, SIIITCHING, SI, lOY MAX YRM 50M' 2 .. 80 1901-0040 
A1CR7 190H)040' DIODE SWITCHING 30V MAX VRM SOMA 28480 1901 -0040 , 
/lILI 914CH)137 2 COIL. FXO. MOLDED RF CHOKE. 1 MH 5" 24m lill04 
AlL2 9Ho-0137 COIL, FXO, MOLOEO RF CHOKE, I"H 5. 2422t 191104 
AlOI 1854-0Z15 2 TRANSISTOR, NPN SI 04713 SPS 3611 
A1Q3 1854-0215 TRANSISTOR NPN Sil 28480 1854-0215 
A1RI 0683-1015 1 RESISTOR. FXO. 100 OHM5~ .25W CC 011Z1 CB 1015 
AlRZ ZI00-1775 Z R~SISTOR, YAR, TRI!It, 5KOHl! 5. 1111 Z .. 80 2100-1775 

Alit} 0683-IOZ5 7 RESISTOR, FXD, lK5. .2511 CC TUBULAR 011Z1 CIlOZ5 
AIR4 0683-IOZ5 RESISTOR, FXO, lK5. .Z511 CC TUBULAR 01121 C810Z5 
AIR5 0683-IOZ5 RESISTOR, fXO, lKn .Z511 CC TU8ULAR 011Z1 CIlOZ5 
AIR6 0613-1025 RESISTOR, fXO, IK5. .Z511 ct TU8ULAR OUZI CBlOZ5 
AlR7 0683-IOZ5 RESISTOR, fXO, lK5 • • Z511 CC TUBULAR 011Z1 C811125 

AIRq 0683-5125 3 RESISTOR, fXO, 5.1K5' .Z511 CC TU8ULAR 01121 C85125 
URI 0 0683-5135 1 RESISTOR, fXO, 51K5 •• 2511 CC TUBULAR 01121 C85135 
AlRU 0683-1635 1 RESISTOR, fXD, 16K5 •• 2511 CC TU8ULAR OU21 CIl6J5 
URI2 0683-10Z5 RESISTOR, fXO, lK5 •• 2511 CC TU8ULAR 011Z1 C81025 

UR13 0683-IZ25 1 RESISTOR, fXD, 8.2K5' .Z511 CC TUBULAR 01121 C88225 
AlIU4 0683-2725 I RESISTOR, fXD, 2.7K5' .Z511 CC TUBULAR 01121 CB27Z5 
AlR15 0683~725 2 RESISTOIt, fXD, 4.7K5 •• Z511 CC TUBULAR 01121 C84725 
AlR16 0683-3915 3 RESISTOR, fXD, 19K5 •• 2511 CC TU8ULAR 01121 C83935 
AlI'17 0683-5125 RESISTOR, fXO, 5.IK5' .2511 CC TUBULAR OU21 C85125 

AlRU 0683-1035 2 RESISTOR, fXD, 10K5 •• 2511 CC TUBULAR OU21 CIl035 
A1R19 0683-1035 RESISTOR, FXD, 10K5 •• Z511 CC TUBULAR 011Z1 CIl015 
HII20 0683-"125 RESISTOR, fXO, ".7K5' .Z511 CC TUBULAR 011Z1 CB4725 
A lR21 0613-6825 1 RESISTOR, fXD, 6.IK5' .Z511 CC TUBULAR 011Z1 C86825 
AIRZZ 0683-3935 RESISTOR, fXO, 39K5 •• 2511 CC TUBULAR 011Z1 CB3935 

HRl) 0613-6135 I RESISTOR, FXD, 68K5 •• Z511 CC TU8ULAR OU21 CB6835 
AlR24 0683-5125 RESISTOIt, fXO, 5.IK5' .Z511 CC TUBULAR 011Z1 CB5125 
AlR25 0613-3015 1 RESISTOR, fXO, 300 OHl!5' .Z511 CC 01121 C83015 
AlR26 0613-3935 RESISTOR, no, 39K5 •• 2511 CC TUBULAR 01121 C83935 
AlR21 2100-1775 RESISTOR, YAR, TRI!It, 5KOHl! 5. 1111 Z .. BO 2100-1775 

0683-1035 1 RESISTOR. FXO. 10KOHM 5% 1 ~W 28480 0683-1035 

A1R29 0683-1315 1 RESISTOR. FXO 130 OHM 50 0 1 4W 28480 0683-1315 

AIS1 3101-0610 1 S.ITCHITOGGLE OPDT 0.4 VA 09353 7201-AV2-PH 
A1UI 1820-0077 6 INTEGRATED CIRCUIT, OGTL, TTL OUAL D 01295 SN747411 
AlUZ 18Z0-0751 Z INTEGRATEO CIRCUIT, OGTL, TTL OECAOE 01195 SN74196N 
AlU3 1820-0515 1 INTEGRATEO CIRCUIT, OGTL, TTL DUAL RE 07263 U68960259X 
AlU4 1820-0151 INTEGRATeO CIRCUIT. OGTl, TTL DECAOE 01295 SN141'i6N 

A1U5 1820-0017 INTEGRATED CUCUIT. OGTL. TTL DUAL 0 012'15 SN1474N 
AIU6 1820-0216 1 INTEGRATfD CIRCUIT, LIN. OP A"PL 2B480 1820-0216 
AlUl 18Z0-0630 1 INTEGRATED CIRCUIT • OGTL, TTL 0"113 "C4044' 
A1UI 1820-0567 I INTfGRATED CIRCUIT • OGH, TTL DUAL 04713 "C"024P 
AlU9 1820-0304 1 INTEGRATfC CIRCUIT • OGH. TTL J-K "' S 01295 SN7472N 

AlUIO 1820-0054 2 INTEGRATED c/ RCUIT. OGTL, TTL QUAD 2 0lZ95 SN7400N 
A1Ull 1820-0054 INTEGRATfO c/ IICUIT. OGTL, TTL QUAO 2 01295 SNHOON 
A1U1Z 1820-0720 1 INTEGRATfO C/ IICUIT. OGTl, TTL DUAL 21014 0"U30N 
A1U13 18 20-0017 INTE~RATfD CIRCUIT, OGTl. TTL OUAl 0 01 2 95 SN7414N 
AIU14 1820 -0 765 IC DGTL COUNTER TT L ~UAL 0 28480 1820-076 5 

A1UIs 18 l0-0321 1 I~TfGIIATfO CIRCUIT. OGTl. TTL DUAO 2 01295 SN1402N 
AIUlb 181 0-0017 I~TfGRATfD CIRCUIT. OG Tl. TTL OUAl D 012'15 SNH 1ItN 
A1Ul1 1820-0017 INTfGRATEO CIRCUIT, OGH. TTL DUAL 0 0129~ SN7474N 
AIU18 1820-0121 I INTfGRATfO CIRCUIT. OGH. TTL OUAl OIFF 27014 D .. 1820AN 

0 3100-01.14 14 TfR"INAL:SCLDER lUG 28480 0360-0124 
A1U19 1820-0077 

1 
1 IC OG TL TTL DUAL 0 01 295 S N7474N 

A1U20 1820-0065 1 IC OG TL TTL FF 28480 ~820 -0065 

S~~ introduction to this section for ord~rinc information 
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Table 5-1. Replaceable Parts (eont'd) 

Reference HP Part Number Oty Description Mfr Mfr Part Number Designation Code 

1251-2035 1 CONNECToa. PC EI)4;E. 15-CONT. DIP SOlOO 71785 252- 1S-)0-100 

Al 1057~60006 1 ICAaO ASSY.CCNNECTDa 28~80 10579-60006 

OliO-OliO 2 STANDOFF. aoUNO. FEMAlE. .75 L 0016~ 19218 
0110-0196 I alVEY- ON ST .... OOFF. +-~. .~ll LG. .062 2"'0 0380-0196 
1251-1UO 2 CONNECToa.CIACULAR 2"80 1251-1UO 
10579-0000) 1 UACKET ZI~80 10579-00001 

1057~60001 1 ADAPTEa ASSY.STRAIGHTNESS 2"80 1057~60001 

0400-0002 4 GROMMET 28480 04()().00()2 

1000-0)09 1 PLANE aEHECTO" 21~10 1000-0109 
1000-0310 1 IUM SPL ITTE" 21~10 1000-0)10 
1057~0000~ 1 COVER.IEAN OISPLAY 2"10 10 5 79-000~ 

1057~20001 ~ /IOUNT . scaEIi 2"10 10579-20001 
.0579-20002 1 NDUNT.ADAPTER 21~10 105 79-20002 

1057~IOOOI 1 NANEPUTE. SEa IAL 28410 1057~10001 

10579-10002 1 NAMEPLATE .SYMBOL 2"80 10579-1000Z 
~ 2 SCREW #I I . 216 INCH 28480 2J60.0220 

10579-600~ 1 EXTENOER ASSY,X)6 "ESOLUTION 2"10 10 S7~6000~ 

2420-0022 6 NUT'PIlESS-ON 6- 12 X 0.lS4· 00 00000 OlD 
2510-019~ ~ SCAEW.MACHINE. 1-12 UIIC- 2A .25 IN "OUNO 28~80 2S10-0199 
5001-~31 2 TalM.SIOE 2"80 5001-~11 

SOlO-liZ) 1 FRANftHONT ZI~80 SOZ0-88Z) 
50~0-7Z~ 1 TaIlUTOP ZI~80 SO~0-7Z0~ 

5~0-7Z0S Z FOOT. 11.· ZI~80 5~0-7Z05 
50~0-7l10 1 COVU.TOP 21~80 5040-7210 
5~0-7211 1 COVEAIBOTTOM 21~80 S~o-72ll 

5040-7212 2 COVER: SIDES 28480 5040-7212 
1057~ 1 PANEL: FRONT 28480 10579-00006 
10579-00002 1 PANEL: REAR 28480 10579-00002 

See i ntroduction to this section for orderinc inform ation 
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Table 5-2. Manufacturer's Code List 

Mfr. Manufacturer Name Address Zip 
No. Code 

()()()()() U.S.A. Common Any supplier of U.S.A. 
00866 GOE Engineering Co., Inc. City of Industry, Calif. 91746 
01121 Allen Bradley Co. Milwaukee, Wis. 53204 
01295 Texas Instruments Inc. Semiconductor Dallas, Tex. 75231 

Components Div. 
04713 Motorola Semiconductor Prod. Inc. Phoenix, Ariz. 85008 
07263 Fairchild Camera & Inst. Corp. Mountain View, Calif. 94040 

Semiconductor Div. 
09353 C&K Components Inc. Newton, Mass. 02158 
24226 Gowanda Electronics Corp. Gowanda, N.Y. 14070 
27014 National Semiconductor Corp. Santa Clara, Calif. 95051 
28480 Hewlett-Packard Co. Corporate Hq. Your nearest HP office 
71785 Cinch Mfg. Co. Div. TRW Inc. Elk Grove Village, III. 
72136 Electro Motive Mfg. Co. Inc. Willimantic, Conn. 06226 
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SECTION VI 

MANUAL CHANGES AND OPTIONS 

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. Additionally, options 
available for the laser head are described 
in this section. 

6-3. MANUAL CHANGES 

6-4. This manual applies directly to units having serial number prefix 2112A. For units with dif
ferent serial number prefixes, refer to the following paragraphs. 

6-5. Ne~er Instruments 

6-6. Newer instruments may have higher serial number prefixes than those listed on the title 
page of this manual. The manuals for these units will include "Manual Changes" sheets that des
cribe 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 corre
sponds to your unit, and make the manual changes specified in Table 6-1. 

Table 6-1. Backdating Changes 

Serial Make These Manual Changes or Prefix 

1432A 1 

1420A 1,2 

1328A 1, 2, 3 

CHANGE 1 

Mode110579A's with serial prefixes below 2112A had front panels with 10579-60004 on the front 
panel. The part number for the front panel for these instruments was 10579-00001. 

CHANGE 2 

(For the following serial numbers: 1420A00102, 00105, 00106,00107,00110,00111,00112,00114, 
00115, 00116, 00118 and 00119. For other boards with serial prefix 1420A, make change 2 also). 

Page 5-2, Table 5-1: 
Delete A1R31 and listing. 

Page 4-5, Figure 4-4: 
Delete A1R311000 ohms. 
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CHANGEl 

Page 5-2, Table 5-1: 
Change A 1 U14 from 1820-0765 to 1820-0077. 
Delete the following: A1C17, A1CR7, A1Q3, A1R28, A1R29, A1U19, A1U20. 

Page 4-5, Figure 4-4: 
Replace schematic diagram with Figure 6-1. 
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