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Hewlett-Packard Company certifies that this product met its published specifications at the time o f  
shipment from the factory. Hewlett-Packard further certij?es 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 Com- 
pany 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 0 F 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 main- 
tenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE JM- 
PLIED 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 CONSE- 
QUENTIAL 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 Sewice Office. Addresses are 
provided at the back of this manual. 
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SERIAL NUMBERS 

This manual applies directly to instruments with 
serial numbers prefixed 2347A. 

With modifications described in Section VII, this 
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�� �� �� �� �� �� �� �� �� �� �� �� �����������������������'�L�V�S�O�D�\���0�D�L�Q�I�U�D�P�H��
���������� �(�[�W�H�Q�G�H�U�&�D�E�O�H���$�V�V�H�P�E�O�\���� �� �� �� �� �� �� ���� ��������
���������� �(�T�X�L�S�P�H�Q�W�D�Q�G���$�F�F�H�V�V�R�U�L�H�V���$�Y�D�L�O�D�E�O�H���� ������������

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �������������� �,�Q�S�X�W�/�L�P�L�W�H�U ��������
���������� �0�R�G�L�I�L�F�D�W�L�R�Q���.�L�W�� ���2�S�W�L�R�Q������

�&�R�Q�Q�H�F�W�L�R�Q�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���� ��������
���������� �2�V�F�L�O�O�R�V�F�R�S�H���&�D�P�H�U�D���� �� �� �� �� �� �� �� �� �� ������������

�� �� �� �� �� �� �� �� �� �� �� �� �������������� �6�H�U�Y�L�F�H���$�F�F�H�V�V�R�U�L�H�V�� ��������
���������� �5�H�F�R�P�P�H�Q�G�H�G���7�H�V�W���(�T�X�L�S�P�H�Q�W���� �� �� �� ���� ����������

�,�, �,�1�6�7�$�/�/�$�7�,�2�1���$�1�' ���2�3�(�5�$�7�,�2�1��
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �����9�(�5�,�)�,�&�$�7�,�2�1 ������

�������� �,�Q�W�U�R�G�X�F�W�L�R�Q�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���� ������
�������� �,�Q�L�W�L�D�O�,�Q�V�S�H�F�W�L�R�Q�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���� ������

�� �� �� �� �� �� �� �� �� �� �� �� �� ������������ �3�U�H�S�D�U�D�W�L�R�Q�I�R�U�8�V�H ������
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������������ �,�Q�V�W�D�O�O�D�W�L�R�Q ������

�������� �6�L�G�H�6�W�R�S�.�L�W�V�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����������
���������� �*�U�D�W�L�F�X�O�H�2�Y�H�U�O�D�\�V�� �� �� �� �� �� �� �� �� �� �� �� �� ����������
���������� �2�S�H�U�D�W�L�Q�J���(�Q�Y�L�U�R�Q�P�H�Q�W�� �� �� �� �� �� �� �� �� �� ����������

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �������������� �0�R�G�L�I�L�F�D�W�L�R�Q�V ������
���������� �6�W�R�U�D�J�H���D�Q�G���6�K�L�S�P�H�Q�W�� �� �� �� �� �� �� �� �� �� �� ����������

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �������������� �(�Q�Y�L�U�R�Q�P�H�Q�W ������
���������� �3�D�F�N�D�J�L�Q�J�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���� ������
���������� �2�S�H�U�D�W�L�R�Q�9�H�U�L�I�L�F�D�W�L�R�Q�� �� �� �� �� �� �� �� �� �� �� ����������

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �����,�,�, �2�3�(�5�$�7�,�2�1 ������
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���������� �,�Q�W�U�R�G�X�F�W�L�R�Q ������
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���������� �'�H�V�F�U�L�S�W�L�R�Q ������

������ �+�3���������$�6�S�H�F�W�U�X�P �$�Q�D�O�\�]�H�U�� �� �� �� �� ����������
������ �+�3�������$ �6�S�H�F�W�U�X�P �$�Q�D�O�\�]�H�U���'�L�V�S�O�D�\������������
������ �+�3���,�%�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����������
�������� �&�R�Q�W�U�R�O�V�����,�Q�G�L�F�D�W�R�U�V�����D�Q�G���&�R�Q�Q�H�F�W�R�U�V���� �� ����������

�� �� �� �� �� �� �� �� �� �� �� �� �� ������������ �&�R�Q�W�U�R�O�*�U�R�X�S�L�Q�J ������
�������� �2�S�H�U�D�W�L�Q�J�3�U�H�F�D�X�W�L�R�Q�V�� �� �� �� �� �� �� �� �� �� �� ����������

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������������ �6�L�J�Q�D�O�,�Q�S�X�W ������
�������� �/�L�Q�H���3�R�Z�H�U���2�Q���� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ����������
�������� �)�U�R�Q�W���3�D�Q�H�O���$�G�M�X�V�W�P�H�Q�W���3�U�R�F�H�G�X�U�H���� �� �� ����������

�6�H�F�W�L�R�Q �3�D�J�H
���������� �'�L�V�S�O�D�\���$�G�M�X�V�W�P�H�Q�W�V���+�3�������$

�6�S�H�F�W�U�X�P �$�Q�D�O�\�]�H�U���'�L�V�S�O�D�\���� �� �� �� �� �� ����������
���������� �'�L�V�S�O�D�\���$�G�M�X�V�W�P�H�Q�W�V���+�3���������6�H�U�L�H�V

�� �� �� �� �� �� �� �� �� �� �� �� �����'�L�V�S�O�D�\���0�D�L�Q�I�U�D�P�H�� ������
���������� �)�U�H�T�X�H�Q�F�\ �D�Q�G�$�P�S�O�L�W�X�G�H�$�G�M�X�V�W�P�H�Q�W�V�� ������

�,�9 �3�(�5�)�2�5�0�$�1�&�(���7�(�6�7�6���� �� �� �� �� �� �� �� �� �� �� �� �� �� ����������
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������������ �,�Q�W�U�R�G�X�F�W�L�R�Q ������

�� �� �� �� �� �� �� �� �� �� �� �� �� ������������ �,�Q�V�W�U�X�P�H�Q�W�V�7�H�V�W�H�G ������
�� �� �� �� �� �� �� �� �� �� �� �� ������������ �(�T�X�L�S�P�H�Q�W�5�H�T�X�L�U�H�G ������

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������������ �7�H�V�W���5�H�F�R�U�G�� ������
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������������ �&�D�O�L�E�U�D�W�L�R�Q�&�\�F�O�H ������

�� �� �� �� �� �� �� �� �� ������������������ �)�U�H�T�X�H�Q�F�\���6�S�D�Q���$�F�F�X�U�D�F�\ ������
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �������������� �7�X�Q�L�Q�J���$�F�F�X�U�D�F�\�� ������

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ���������� ���� �5�H�V�L�G�X�D�O�)�0 ��������
�� �� �� �� �� �� �� �� �� �� �� �� �� �� ���������� ���� �1�R�L�V�H�6�L�G�H�E�D�Q�G�V ��������

������ ���� �5�H�V�R�O�X�W�L�R�Q���%�D�Q�G�Z�L�G�W�K���$�F�F�X�U�D�D�F�\�� �� �� ������������
�� �� �� ���������� ���� �5�H�V�R�O�X�W�L�R�Q���%�D�Q�G�Z�L�G�W�K���6�H�O�H�F�W�L�Y�L�W�\�� ��������

�� �� �� �� �� �� �� �� �� �� �� �� �������������� �$�Y�H�U�D�J�H���1�R�L�V�H���/�H�Y�H�O ��������
�� �� �� �� �� �� �� �� �� �� �� �� ���������� ���� �5�H�V�L�G�X�D�O���5�H�V�S�R�Q�V�H�V�� ��������
�� �� �� �� �� �� �� �� �� �� �� �������������� �)�U�H�T�X�H�Q�F�\���5�H�V�S�R�Q�V�H�� ��������

�� �� �� �� �� �� �� �� �� �� �� �� �� ���������������� �*�D�L�Q���&�R�P�S�U�H�V�V�L�R�Q ��������
���������� �%�D�Q�G�Z�L�G�W�K���6�Z�L�W�F�K�L�Q�J�����$�P�S�O�L�W�X�G�H��

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �����9�D�U�L�D�W�L�R�Q�� ��������
�� �� �� �� �� �� �� �������������� �,�Q�S�X�W�$�W�W�H�Q�X�D�W�R�U�$�F�F�X�U�D�F�\ ��������

���������� �5�H�I�H�U�H�Q�F�H���/�H�Y�H�O���$�F�F�X�U�D�F�\���� �� �� �� �� �� �� �� ���� ��������
�� �� �� �� �� �� �� �� �� �� �����������������������6�Z�H�H�S���7�L�P�H���$�F�F�X�U�D�F�\�� ��������

�� �� �� �� �� �� �������������� �&�D�O�L�E�U�D�W�R�U�2�X�W�S�X�W�$�F�F�X�U�D�F�\ ��������
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �����������������������'�L�V�S�O�D�\���)�L�G�H�O�L�W�\ ��������

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �����$�'�-�8�6�7�0�(�1�7�6 ������
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ������������ �,�Q�W�U�R�G�X�F�W�L�R�Q ������

�� �� �� �� �� �� �� �� �� �� �� �� ������������ �(�T�X�L�S�P�H�Q�W���5�H�T�X�L�U�H�G�� �� ����
�� �� �� �� �� �� �� �� �� �� �� �� �� ������������ �$�G�M�X�V�W�P�H�Q�W���7�R�R�O�V�� �� ����

�� �� �� �� �� �� �� ������������ �(�[�W�H�Q�G�H�U�&�D�E�O�H�,�Q�V�W�D�O�O�D�W�L�R�Q ������
������ ���� �5�H�O�D�W�H�G���$�G�M�X�V�W�P�H�Q�W�V���� �� �� �� �� �� �� �� �� �� �� �� ����������
���������� �)�D�F�W�R�U�\ �6�H�O�H�F�W�H�G�&�R�P�S�R�Q�H�Q�W�V�� �� �� �� �� �� ����������
���������� �3�R�Z�H�U���6�X�S�S�O�\���&�K�H�F�N�V�D�Q�G���$�G�M�X�V�W�P�H�Q�W�V������������

�� �������������� �&�D�O�L�E�U�D�W�H�G�6�Z�H�H�S���7�L�P�H���$�G�M�X�V�W�P�H�Q�W ��������
���������� �/�R�J�$�P�S�O�L�I�L�H�U���/�R�J���D�Q�G

�� �� �� �� �� �� �� �� �� �� �� �����/�L�Q�H�D�U�$�G�M�X�V�W�P�H�Q�W�V ��������
�� �� �� �� �� �� �� �� �� �������������� �����G�%�2�I�I�V�H�W�$�G�M�X�V�W�P�H�Q�W ��������

�� �� �� �� �� �������������� �%�D�Q�G�Z�L�G�W�K���)�L�O�W�H�U���$�G�M�X�V�W�P�H�Q�W�V�� ��������
�� �� �� �� �� �������������� �����G�%�%�D�Q�G�Z�L�G�W�K���$�G�M�X�V�W�P�H�Q�W�V�� ��������

�� �� �� �� �� �� �� �� �� �� �� �������������� �5�) �*�D�L�Q�$�G�M�X�V�W�P�H�Q�W ��������
�� �� �� �� �� �� �� �� �� �� �������������� �6�W�H�S�*�D�L�Q�$�G�M�X�V�W�P�H�Q�W�V ��������

���������� �)�L�U�V�W�&�R�Q�Y�H�U�W�H�U���$�G�M�V�X�W�P�H�Q�W�V���� �� �� �� �� �� ������������
�� �� �� �� �����������������������6�H�F�R�Q�G���&�R�Q�Y�H�U�W�H�U���$�G�M�X�V�W�P�H�Q�W�V�� ��������

�� �� �� �� �� �� �������������� �7�K�L�U�G���&�R�Q�Y�H�U�W�H�U���$�G�M�X�V�W�P�H�Q�W�V�� ��������
���������� �)�U�H�T�X�H�Q�F�\ �5�H�V�S�R�Q�V�H�$�G�M�X�V�W�P�H�Q�W�V�� �� ������������

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �����,�Q�W�U�R�G�X�F�W�L�R�Q
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �����'�H�V�F�U�L�S�W�L�R�Q
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MODEL 8559A GENERAL INFORMATION 

SAFETY SYMBOLS 

The following safety symbols are used throughout this manual and in the instrument. Familiarize 
yourself with each of the symbols and its meaning before operating this instrument. 

Instruction manual symbol. The instrument will be marked with this symbol 
when it is necessary for the user to refer to the instruction manual in order to 
protect the instrument against damage. Location of pertinent information 
within the manual is indicated by use of this symbol in the table of contents. 

// Indicates dangerous voltages are present. Be extremely careful. 

The CAUTION sign denotes a hazard. It calls attention to a procedure which, if 
not correctly performed or adhered to, could result in damage to or destruction 
of the instrument. Do not proceed beyond a CAUTION sign until the indicated 
conditions are fully understood and met. 

The WARNING sign denotes a hazard. It calls attention to a procedure which, 
if not correctly performed or adhered to, could result in injury or loss of life. 
Do not proceed beyond a WARNING sign until the indicated conditions are 
fully understood and met. 

GENERAL SAFETY CONSIDERATIONS 

BEFORE THlS INSTRUMENT IS SWITCHED ON, make sure it has been 
properly grounded through the protective conductor of the ac power cable 
to a socket outlet provided with protective earth contact. Any interruption of 
the protective (grounding) conductor, inside or outside the instrument, or 
disconnection of the protective earth terminal can result in personal injury. 

There are voltages at many points in the instrument which can, if contacted, 
cause personal injury. Be extremely careful. Any adjustments or service pro- 
cedures that require operation of the instrument with protective covers 
removed should be performed only by trained service personnel. 

BEFORE THlS INSTRUMENT IS SWITCHED ON, make sure its primary 
power circuitry has been adapted to the voltage of the ac power source. 
Failure to set the ac power input to the correct voltage could cause damage 
to the instrument when the ac power cable is plugged in. 
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ADAPTER SIDE STOP KIT 
1250-0780 08558-601 31 

SPECTRUM ANALYZER 
OVERLAY KIT 

5060-03 1 9 

FIGURE 1-1. HP MODEL8559A SPECTRUM ANALYZER AND ACCESSORIES SUPPLIED 

1-0 



MODEL 8559A GENERAL INFORMATION 

SECTION I 
GENERAL INFORMATION 

1-1. INTRODUCTION 

1-2. This Operation and Service manual contains 
information required to install, operate, test, adjust, 
and service the Hewlett-Packard 8559A Spectrum 
Analyzer. Figure 1-1 shows the instrument and acces- 
sories supplied. This section covers instrument identi- 
fication, description, options, accessories, specifica- 
tions, and other basic information. 

1-3. DESCRIPTION 

1-4. The H P  8559A displays the amplitude and fre- 
quency of each component of an input signal on a 
CRT. This display gives quantitative information 
often not available from a conventional oscilloscope. 
The HP  8559A is capable of measuring signals from 
- 112 dBm to + 30 dBm over a frequency range of 
10 MHz to 21 GHz. 

1-5. The complete measuring system includes the 
H P  8559A Spectrum Analyzer plugged into a com- 
patible Hewlett-Packard display mainframe. 

1-6. MANUAL ORGANIZATION 

1-7. This manual is divided into eight sections as 
follows: 

SECTION I, GENERAL INFORMATION; 
contains the instrument description and specifi- 
cations, explains accessories and options, and 
lists recommended test equipment. 

SECTION II, INSTALLATION AND OPER- 
ATION VERIFICATION; contains informa- 
tion concerning initial mechanical inspection, 
preparation for use, operating environment, 
packaging and shipping, and operation verifi- 
cation. 

SECTION III, OPERATION; contains 
detailed operating instructions for operation of 
the instrument. 

SECTION IV, PERFORMANCE TESTS; con- 
tains the necessary tests to verify that the elec- 
trical operation of the instrument is in accord- 
ance with published specifications. 

SECTION V, ADJUSTMENTS; contains the 
necessary adjustment procedures to properly 
adjust the instrument after repair. 

SECTION VI, REPLACEABLE PARTS; con- 
tains the information necessary to order parts 
and/or assemblies for the instrument. 

SECTION VII, MANUAL BACKDATING 
CHANGES; contains backdating information 
to make this manual compatible with earlier 
equipment configurations. 

SECTION VIII, SERVICE; contains schematic 
diagrams, block diagrams, component location 
illustrations, circuit descriptions, and trouble- 
shooting information to aid in repair of the 
instrument. 

1-8. 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- by 6-inch 
microfilm transparencies of the manual. Each micro- 
fiche contains up to 60 photo-duplicates of the man- 
ual pages. The microfiche package also includes the 
latest Manual Updating supplement. 

1-9. SPECIFICATIONS 

1-10. Instrument specifications are listed in Table 
1-1. These specifications are the performance stand- 
ards or limits against which the instrument is tested. 
Table 1-2 lists supplemental characteristics. Supple- 
mental characteristics are not specifications but are 
typical characteristics included as additional infor- 
mation for the user. 

NOTE 

To ensure that the HP 8559A meets 
the specifications listed in Table 1-1, 
performance tests (Section IV) should 
be performed every six months. 
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1-1 1. SAFETY CONSIDERATIONS 

1-12. Before operating this instrument, you should 
familiarize yourself with the safety markings on the 
instrument and safety instructions in this manual. 
This instrument has been manufactured and tested 
according to international safety standards. How- 
ever, to ensure safe operation of the instrument and 
personal safety of the user and service personnel, the 
cautions and warnings in this manual must be fol- 
lowed. Refer to  the summary of safety consider- 
ations at the beginning of this section. Refer also to 
individual sections of this manual for detailed safety 
notation concerning the use of the instrument as 
described in those individual sections. 

Manual Updating supplement. This supplement con- 
tains change information that explains how to adapt 
the manual to the newer instrument. 

1-18. In addition to change information, the sup- 
plement may contain information for correcting 
errors in the manual. To keep this manual as current 
and accurate as possible, Hewlett-Packard recom- 
mends that you periodically request the latest Man- 
ual Updating supplement. The supplement carries a 
manual identification block that includes the model 
number, print date of the manual, and manual part 
number. Complimentary copies of the supplement 
are available from Hewlett-Packard. Addresses of 
Hewlett-Packard offices are located at the back of 
this manual. 

1-13. INSTRUMENTS COVERED BY MANUAL 
1-1 9. Manual Backdating Changes 

1-14. Serial Numbers 

1-15. Attached to the rear of this instrument is a 
mylar serial number label. The serial number is in 
two parts. The first four digits and letter are the 
serial number prefix; the last five digits are the suf- 
fix. (Refer to Figure 1-2.) The prefix is the same for 
all identical instruments; it changes only when a 
change is made to the instrument. The suffix, how- 
ever, is assigned sequentially and is different for each 
instrument. The contents of this manual apply to 

SERIAL NUMBER 

FIGURE 1-2. TYPICALSERIAL NUMBER LABEL 

instruments with the serial number prefix(es) listed 
under SERIAL NUMBERS on the title page. 

1-16. Manual Updating Supplement 

1-17. An instrument manufactured after the print- 
ing of this manual might have a serial number prefix 
that is not listed on the title page. This unlisted serial 
number prefix indicates the instrument is different 
from those described in this manual. The manual for 
this newer instrument is accompanied by a yellow 

1-20. Instruments manufactured before the print- 
ing of this manual have been assigned serial number 
prefixes other than those for which this manual was 
written directly. Manual backdating information is 
provided in Section VII to adapt this manual to ear- 
lier serial number prefixes. 

1-21. This information should not be confused 
with information contained in the yellow Manual 
Updating supplement, which is intended to adapt 
this manual to instruments manufactured after the 
printing of this manual. 

1-22. ACCESSORIES SUPPLIED 

1-23. A type-N male to BNC female adapter, H P  
Part Number 1250-0780, is supplied with the stand- 
ard instrument for the use of lightweight cables with 
BNC connectors. 

1-24. Side stop kit, H P  Part Number 08558-601 3 1, 
is supplied to prevent the spectrum analyzer from 
sliding out of the mainframe. When the side stops 
are installed, the plug-in cannot be removed from the 
mainframe. Refer to Section II for installation or 
removal of the side stops. 

1-25. Three graticule overlays provide the operator 
with reference-level labels for the CRT. H P  Part 
Number 5020-8565 is the overlay for H P  180-series 
display mainframes. H P  Part Number 5020-8566 is 
the overlay for H P  18 1 -series display mainframes. 
H P  Part Number 5020-8567 is the overlay for HP  
182-series display mainframes. For proper installa- 
tion of the graticule overlay, refer to Section II. 
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TABLE 1-1. HP MODEL8569A SPECIFICATIONS (1 OF 4) 

SPECIFICATIONS 

FREQUENCY SPECIFICATIONS 

FREQUENCY RANGE 

10 MHz to 21 GHz, covered in six pushbutton- 
selectable ranges: 

Frequency Mixing 
Band Mode 
G Hz (n) 

Lowest 
Freq (GHz) 

[ALT IF] 

0.010 
[0.025] 
6.035 
[6.020] 
3.033 
[3.048] 
9.058 
[9.043] 
6.055 
[6.070] 
12.080 
[12.065] 

Highest 
Freq 
(GHz) 

3.060 

9.060 

9.120 

15.120 

15.180 

21.000

FREQUENCY SPANS 

Full Span (F) 
Entire frequency band displayed with frequency 
of tunable marker indicated by Frequency GHz 
readout. 

Per Division (MHz/Div, kHz/Div) 
14 frequency scale calibrations in 1-2-5 sequence 
from 10 kHz/div to 200 MHz/div. Center fre- 
quency is set with the TUNING control and indi- 
cated by the FREQUENCY GHz readout. 

Zero Span (0) 
Analyzer functions as a manually tuned receiver, 
at the frequency indicated by the FREQUENCY 
GHz readout, for time-domain display of signal 
modulation. 

FREQUENCYACCURACY 
Tuning Accuracy 

Frequency GHz readout (center or marker fre- 
quency), after zeroing on the LO feedthrough: 
0.01 - 3.0 GHz: 

? 
(1 MHz + 0.3% of center 

frequency) 
3.0 - 21.0 GHz: 

& 
(5 MHz + 0.2% of center 

frequency) 

Frequency Readout Resolution 
1 MHz 

Frequency Span Accuracy 
k 5% of displayed frequency separation 

SPECTRAL RESOLUTION AND STABILITY 
Resolution Bandwidths 

Eight selectable resolution (3-dB) bandwidths in 
1-3 sequence from 1 kHz to 3 MHz. Bandwidth 
may be selected independently or coupled with 
frequency span. Optimum ratio of frequency 
span to resolution bandwidth is indicated by 
alignment of markers (X) on the two controls. 

Resolution Bandwidth Accuracy: 
Individual resolution bandwidth 3-dB points: 
< 15% (< 30% for 3-MHz bandwidth) 

Selectivity: 
60-dB/3-dB resolution bandwidth ratio: <15: 1 

Stability 
For fundamental mixing (n = 1 - or 1 + ): 

Residual FM: 
<2 kHz p-p in 0.1 second' 
Noise Sidebands: 
270 dB down, >30 kHz from center of CW 
signal with 1 kHz resolution bandwidth and 
video filter at MAX (not in detent). 
Video Filter 
Post-detection low-pass filter averages displayed 
noise for a smooth trace. The MAX (detent) 
position selects a video filter bandwidth of 
approximately 1.5 Hz for noise level measure- 
ment. 

AMPLITUDE SPECIFICATIONS 

AMPLITUDE RANGE 
- 11 1 dBm to + 30 dBm. 

'<2 kHz p-p in 0.1 second in a 180-series display main- 
frame with 220/240 line voltage. 
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TABLE 1-1. HP MODEL 8559A SPECIFICATIONS (2 OF 4) 

Maximum lnput (without damage) Levels 
Total Power: 
+20 dBm (O.lW, 2.2 Vrms) with 0 dB input 
attenuation 
+30 dBm (lW, 7.1 Vrms) with 2 10 dB input 
attenuation 
DC: +-7.1V 
AC (<I00 Hz): 7.1 Vrms 
Peak Pulse Power: 
+ 50 dBm (100W, <10 psec pulse width, 0.01 To 
duty cycle) with input attenuation 2 3 0  dB 

Gain Compression 
<0.5 dB for a - 10 dBm input level with 0 dB 
input attenuation. 

Average N o i ~ e  Level 
The displayed average noise level determines 
sensitivity (minimum discernible signal). Signals 
at this input level peak approximately 3 dB 
above the displayed noise. 
Maximum average noise level with 1 kHz resolu- 
tion bandwidth, 0 dB input attenuation, and 
video filter at MAX (detent): 

Calibrated Display Range 
Log (from Reference Level): 
70 dB with 10 dB/DIV Amplitude Scale 
8 dB with 1 dB/DIV Amplitude Scale 
Linear: 
8 divisions with LIN Amplitude Scale 

Frequency 
Band (GHz) 

01 - 3  
6- 9  
3- 9  
9- 15 
6- 15 

121- 18  
18 - 21 

AMPLITUDE ACCURACY 
With AUTO sweep time selected, amplitude accu- 
racy is determined by one or more of the following 
factors, depending on the measurement technique.' 

Harmonic 
Mode 
1  - 
1  + 
2  - 
2 + 
3  - 
3  + 
3 +  

2When switching to or from the Alternate IF, the REF 
LEVEL CAL and the FREQ CAL should be readjusted. 
Without readjustment, an additional reference level 
error of + 1 dB and an additional frequency readout 
error of +- 1 MHz may result. 

Average Noise 
Level (dBrn) 

-111 
- 108 
- 103 
- 98 
- 93 
- 92 
- 90 

Calibrator Output 
- 10 dBm +- 0.3 dB (into S(X2) 

35 MHz +- 400 kHz 

Reference Level 
10-dB steps and a 12-dB vernier for calibrated 
Reference Level adjustment from - 112 dBm to 
+ 60 dBm.' 
Step Accuracy (with 0 dB input attenuationk 
- 10 dBm to - 80 dBm: k 0.5 dB 
-10dBmto-100dBm: k1.0dB 
Vernier Accuracy: 
+. 0.5 dB 

Frequency Response 
Frequency response, measured with 0 or 10 dB 
input attenuation, includes input attenuator flat- 
ness, mixer flatness, and band-to-band ampli- 
tude variation: 

Frequency Band GHz 

01 - 3  
6- 9  
3- 9  

9- 15 
6- 15 

121 - 18 
18 - 21 

Frequency Response 
( + dB MAX.) 

1 0  
1 0  
1 5  
1 8  
2  1  
2  3  
3  0  

lnput Attenuator 
0 dB to 70 dB of input attenuation selectable in 10- 
dB steps 

Step Accuracy: 
0 dB to 60 dB, 0.01 to 18.0 GHz: <k 1.0 dB 
per 10-dB step 
Maximum Cumulative Step Error: 
0 dB to 60 dB, 0.01 to 18.0 GHz: < k 2.4 dB 

Bandwidth Switching (Amplitude Variation) 
Bandwidths 3 MHz to 300 kHz: < k 0.5 dB 
Bandwidths 3 MHz to 1 kHz: < + 1 .O dB 

'1nput level not to exceed maximum levels. 
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TABLE 1-1. HP MODEL 8559A SPECIFICATIONS (3 OF 4) 

Display Fidelity 
CRT linearity and log or linear fidelity affect 
amplitude accuracy at levels other than Refer- 
ence Level. 
Log Incremental Accuracy: 
+ 0.1 dB per dB from Reference Level 
Log Maximum Cumulative Error: 
I + 1.5 dB over entire 70-dB range 
Linear Accuracy: 
+ 3% of Reference Level 

RESIDUAL RESPONSES 
< -90dBm (0.01-3.06 GHZ)~ with 0 dB input 
attenuation and no signal present at input. 

SWEEP SPECIFICATIONS 

SWEEP TIME 
Automatic (AUTO): 

Sweep time adjusted automatically to maintain 
absolute amplitude calibration for any combina- 
tion of frequency span, resolution bandwidth, 
and video filter bandwidth. 

Calibrated Sweep Times (sec/Div, mSec/Div, 
rSeclDiv): 

20 selectable sweep times in 1-2-5 sequence from 
2 psec/div to 10 sec/div (excluding 2 sec/div), 
provided primarily for time-domain calibration 
in zero span (0). 
Sweep time accuracy: r 10% (+20% for 5 
and 10 sec/div) 

GENERAL SPECIFICATIONS 

TEMPERATURE RANGE 
Operating: 0°C to + 55°C 
Storage: - 40°C to + 75°C 

HUMIDITY RANGE 
Type-tested from 50% to 95% relative humidity 
( I + 40°C) per requirements of MIL-STD-8 10C, 
Method 507.1, Procedure I 1  

'0.025 - 3.06 GHz with ALT IF selected. 

EM1 
Conducted and radiated interference is in com- 
pliance with MIL -STD 461A, Methods CEO3 
and RE02, CISPR Publication 11 (1975) and 
Messempfaenger Postverfuegung 526/527/79 
(Kennzeichnung Mit F-Nummer/Funkschutzzei- 
chen). 

POWER REQUIREMENTS 
HP Model 853A Display with HP Model 8559A 
Spectrum Analyzer: 

100 or 120 Vac + 5% - lo%, 48 to 66 Hz, single- 
phase. Power consumption less than 200 Volt- 
amperes with plug-in installed. 

HP Model 182T/180TR Display with HP Model 
8559A Spectrum Analyzer: 

11 5 or 230 Vac + lo%, 48-440 Hz. Power con- 
sumption less than 200 Volt-amperes with plug- 
in installed, convection cooled. 

HP Model 181T/181TR Display with HP Model 
8559A Spectrum Analyzer: 

115 or 230 Vac + lo%, 48-440 Hz. Power con- 
sumption less than 225 Volt-amperes with plug- 
in installed, convection cooled. 

WEIGHT 
HP Model 8559A Spectrum Analyzer: 

Net: 5.5 kg (12.1 lbs) 
Shipping: 9.1 kg (20 lbs) 

HP Model 853A Display: 
Net: 15.9 kg (35 lbs) 
Shipping: 18.6 kg (41 lbs) 

HP Model 853A Option 001 Display: 
Net: 14.5 kg (32 lbs) 
Shipping: 17.3 kg (38 lbs) 

HP Model 182T Display: 
Net: 12.5 kg (27 lbs) 
Shipping: 16.5 kg (36 lbs) 

HP Model 181T Display: 
Net: 11.0 kg (24 lbs) 
Shipping: 15.5 kg (34 lbs) 

HP Model 181TR Display: 
Net: 12.0 kg (26 lbs) 
Shipping: 17.5 kg (38 lbs) 

HP Model 180TR Display: 
Net: 12.0 kg (26 lbs) 
Shipping: 17.5 kg (38 lbs) 
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TABLE 1.1. HP MODEL8559A SPECIFICATIONS (4 OF 4) 

MODEL 6559A 

DIMENSIONS 

HP Model 8559A Spectrum Analyzer: HP Model 182T Display: 

HP Model 853A Display: 

Note: 
Dimensions in millimeters 
and (~nches). 

HP Model 853A Option 001 Display: 

TOP 

Note: 
Dimensions in mtllorneters 
and (inches). 

I 
201.6 

17 15/16) I! TOP 1-1 
Note: 

Dimensions in millimeten 
and (inches). 

34.9 498.5 (19 5 1 8 ) -  

(17 13116)-4 

HP Model 181T Display: 

C R E A R  (11 3/01 

I 
200 

(7 7/01 
Note 

Dlmenr~onr In m~lllmeterr 

HP Model 180TR118'1TR Display: 

[ 11  TOP^-] 

Note: 
Dimensions in millimeters and (inches). 

~ E I A  rack height (including filler strip) d 

and Imches) 
38 1 $L530 (21 1,4)-~ 

+l11/2) p-491.9(193/4-q 

- 
for cabinet height (including feet) 
add 0 15/16) to EIA rack height. 
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TABLE 1-2. MODEL 8559N180-SERIES SUPPLEMENTAL CHARACTERISTICS (1 OF 3) 

SUPPLEMENTAL CHARACTERISTICS 

NOTE: Values in this table are not specifications. They are typical characteristics 
included for user information. 

FREQUENCY CHARACTERISTICS 

FREQUENCY ACCURACY 
Frequency Cal 

Adjusts digital FREQUENCY GHz readout. 
FREQUENCY CAL control may be used to cali- 
brate the frequency readout on a known signal 
or on the 35 MHz CAL OUTPUT signal. 

FREQUENCY RANGE 
Alternate IF 

Regular IF approximately 3.0075 GHz. Alter- 
nate IF available at approximately 2.9925 GHz 
for all frequency bands (minimum frequency 25 
MHz). 

SPECTRAL RESOLUTION AND STABILITY 
Frequency Drift 
(Fundamental mixing - n = 1 - or 1 +) 

At fixed center frequency after Zhour warmup: 
< 25 kHz/lO minutes 

With temperature changes: 
<200 kHz/"C 

Resolution Bandwidth Shape 
Approximately gaussian (synchronously-tuned, 
4-pole filter). 

Spectral Resolution 
The following graph shows typical spectrum 
analyzer resolution for different resolution 
bandwidths. 

Frequency 

SIGNAL RESOLUTION VS. FREQUENCY SEPARATION 

AMPLITUDE CHARACTERISTICS 

AMPLITUDE RANGE AND ACCURACY 
Dynamic Range 

Maximum power ratio of two signals simultane- 
ously present at the input that may be measured 
within the limits of specified accuracy, sensitiv- 
ity, and distortion (i.e., spurious responses): 
>70 dB. 

Frequency Response and Average Noise Level 
The following graph shows typical frequency 
response and average noise level versus fre- 
quency. 

Frequency (GHzl 

AVERAGE NOISE LEVEL AND FREQUENCY RESPONSE 

Amplitude Scale Switching 
Reference Level variation is typically less than 
+ / - 1 dB for any change in Amplitude Scale. 

SPURIOUS RESPONSES 
(with 0 dB input attenuation) 
Second Harmonic Distortion 

Input Power Relative Distortion 

-40 dBm <-70 dB 
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TABLE 1-2. MODEL8559A/180-SERIES  SUPPLEMENTAL CHARACTERISTICS (2 OF 3) 

SUPPLEMENTAL CHARACTERISTICS 

NOTE: Values in this table are not specifications. They are typical characteristics 
included for user information. 

Third Order Intermodulation Distortion 

Relative 
Disortion 

1 -30 dBm       50 kHz             1 - 7 0 d B  

Signal Identifier 
Signal identifier provided over entire frequency 
range and in all Frequency Span/Div settings. 
Correct signal response is a 1 MHz shift to the 
left and approximately a 6 dB lower amplitude. 

SWEEP CHARACTERISTICS 

MANUAL SWEEP 
Spectrum analyzer may be swept manually, in either 
direction, with front panel control. 

SWEEP TRIGGER 
Free Run 

End of each sweep triggers new sweep. 

Line 
Sweep triggered at ac line frequency. 

Video 
Sweep triggered on post-detection video wave- 
form. One-half major division of vertical deflec- 
tion required to trigger sweep. 

Single 
Single sweep started or reset by turning SWEEP 
TRIGGER clockwise momentarily. 

FRONT PANEL INPUT AND OUTPUT 
CHARACTERISTICS 

SIGNAL INPUT 
lnput Impedance 

50 ohms nominal; Precision Type N female 
connector. 

lnput SWR 
<2.0 SWR with 0 dB input attenuation 
<1.3 SWR with r 10 dB input attenuation 

LO Emission (3.0 - 6.1 GHz) 
I - 8 dBm with 0 dB input attenuation 

REAR PANEL OUTPUT 
CHARACTERISTICS' 

VERTICAL, PENLIFTIBLANKING, AND 
HORIZONTAL OUTPUTS (AUX A, B, D) 

These outputs are compatible with and may be 
used to drive H P  X-Y Recorders (using positive 
pencoils or TTL penlift input) and CRT moni- 
tors. 

AUX A VERTICAL OUTPUT 
BNC output provides detected video signal from 
a 50-ohm output impedance. Typical 0 - 800 mV 
range corresponds to full 8-division CRT vertical 
deflection. 

AUX B PENLIFT/BLANKING  OUTPUT 
BNC output provides a + 15V penlift/blanking 
signal from a 10K-ohm output impedance when 
CRT trace is blanked. Otherwise, output is low 
at OV (low impedance, 150 mA max.) for an 
unblanked trace. 

'Rear panel outputs refer to 180T-series display main- 
frames and other 180-series mainframes with Option 807 
installed. Horizontal, vertical, and blanking outputs, 
attenuated and shifted in dc level, are available on other 
180-series mainframes at the MAIN SWEEP, MAIN 
GATE, and DELAYED GATE outputs, respectively. DO 
NOT connect an X-Y recorder to the DELAYED GATE 
OUTPUT, or damage will result. 
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TABLE 1-2. MODEL 8559N180SERIES SUPPLEMENTAL CHARACTERISTICS (3OF 3) 

SUPPLEMENTAL CHARACTERISTICS 

NOTE: Values in this table are not specifications. They are typical characteristics 
included for user information. 

AUX C 21.4 MHz IF OUTPUT 
BNC output provides 21.4 MHz IF signal (lin- 
early related to spectrum analyzer RF input) 
from a 50-ohm output impedance. Output band- 
width controlled by spectrum analyzer RESO- 
LUTION BW setting; output amplitude con- 
trolled by INPUT ATTEN, REFERENCE 
LEVEL FINE, and first six REFERENCE 
LEVEL positions (i.e., - 10 through - 60 dBm 

with 0 dB input attenuation). Output level is 
approximately - 10 dBm into 50 ohms with a 
signal displayed at Reference Level. 

AUX D HORIZONTAL OUTPUT 
BNC output provides horizontal sweep voltage 
from a SK-ohm output impedance. -5V to 
+ SV range corresponds to h11 10-division CRT 
horizontal deflection. 
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1-26. EQUIPMENT REQUIRED BUT NOT SUP- 
PLIED 

1-27. Display Mainframe 

1-28. An HP 853A digital Spectrum Analyzer Dis- 
play is recommended for use with the HP 8559A. 
The rear panel of the HP 853A mainframe provides 
the following output connections: HORIZ 
(SWEEP), VERTICAL (VIDEO), BLANK 
(PENLIFT), 21.4 MHz IF, and HP-IB interface con- 
nector. 

1-29. An H P  180T-series display mainframe 
(180TR, 181T, 18 lTR, or l82T) is also designed for 
use with the HP 8559A. In the HP 180T-series main- 
frame, the rear-panel auxiliary output connectors 
(AUX A, AUX B, AUX C, and AUX D) provide, 
respectively, Vertical Output, Pen Lift Output, 21.4 
MHz IF Output, and Horizontal Output. A standard 
HP 180-series display mainframe (HP 18OA/AR, 
HP 180C/D, HP 181A/AR, HP 182A/C, or HP 
184A/B) provides only horizontal, vertical, and 
blanking rear panel outputs. Furthermore, these out- 
puts are attenuated and shifted in dc level. Unbuf- 
fered rear panel outputs (similar to the HP 180T- 
series) are provided only if Option 807 is installed. 

1.30. Extender Cable Assembly 

1-31. An Extender Cable Assembly (Figure 1-3), 
HP Part Number 5060-0303, allows operation of the 
HP 8559A outside the display mainframe. This pro- 
vides access to the HP 8559A for necessary adjust- 
ments and some performance tests. This cable is also 
useful for troubleshooting. 

1-32. EQUIPMENT AND ACCESSORIES 
AVAILABLE 

1-33. Input Limiter 

FIGURE 1-3. HP l l683A LIMITER 

1-34. The HP 11693A Limiter can be used with the 
HP 8559A to prevent input mixer damage due to 
inadvertent application of strong signals. Frequency 

response flatness is degraded by less than &0.5 dB 
from 100 MHz to 12.4 GHz; the limiter is usable 
from 10 MHz to 18 GHz. Invut levels of 1 watt aver- 
age or 75 watts peak can be tolerated. 

1.35. Low Pass Filter 

FIGURE 1-4. HP 11870A LOW PASS FILTER 

1-36. The HP 11870A Low Pass Filter (dc-2.6 
GHz) can be used with the HP 8559A to reject sig- 
nals above 3 GHz by more than 60 dB for image-free 
measurements over the 10 MHz to 2.6 GHz range. 

1-37. Modification Kit (Option 807 Connec - 
tions) 

1-38. A modification kit, HP Part Number 00180- 
69503, provides the materials and information neces- 
sary to install unbuffered rear panel connections 
(formerly included in Option 807) in the following 
display mainframes: HP 180A/AR, HP l8OC/D, 
HP 181A/AR, HP l82A/C, and HP 184A/B. Refer 
to Table 1-3 for a description of parts included in the 
modification kit. 

1-39. Oscilloscope Camera 

FIGURE 1-5. HP 1978 Opt 002,006 OSCILLOSCOPE CAMERA 

1-40. The HP 197B, Option 002, General Purpose 
Camera can be used with HP 180- and HP 181-series 
display mainframes to make a permanent record of 
measurements. The HP 10367A adapter allows the 
camera to be used with HP 182-series mainframes. 
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1-41. SERVICE ACCESSORIES 1-44. Table 1-4 lists all of the equipment required 
for testing, adjusting and troubleshooting the 

1-42. Service accessories are shown in Figure 1-6. Hewlett-Packard Model 8559A Spectrum Analyzer. 
Other equipment may be substituted if it meets or 

1-43. RECOMMENDED TEST EQUIPMENT exceeds the critical specifications listed in the table. 

TABLE 1-3. PARTS INCLUDED IN MODIFICATION KIT 0018069503 

Quantity 

1 

1 

2 
1 

Description 

Output Amplifier Assembly (Auxiliary Output Board) 

Label 

314 inch pieces of shrink tubing 

Service Note 

HP Part Number 

00180-66551 

7120-3116 

0890- 0720 

180A/AR-10,18OC/D-2,18 1 A/AR8, 
182A/C-1, or 184/B-1 (modification is 

similar for all instruments listed) 
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FIGURE 16. SERVICE ACCESSORIES (1 OF 2) 
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Item 

1 
2 
3 
4 

5 
6 

7 

8 
9 

10 
11 
12 
13 

Description 

Board Puller, 2 prongs to lift PC boards 

Extender Board, 6 pin, 12 contacts 

Extender Board, 10 pin, 20 contacts 

Extender Board, 12 pin, 24 contacts 

Extender Board, 22 pin, 44 contacts 

Extender Cable Assembly, for plug-in operation out of 

display mainframe 

Tuning Tool, modified 511 6 inch nut driver with 

modified No. 10 Allen driver 
Alignment tool, metal tip in plastic 

Alignment tool, non-metallic 

Wrench, No. 2 Bristol 

Wrench, 15/64 inch, combination 

Wrench, 114 inch, open end 

Wrench, 5/16 inch, slotted box endlopen end 

GENERAL INFORMATION 

HP Part Number 

FIGURE 14. SERVICE ACCESSORIES (2 OF 2) 
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TABLE 1-4. RECOMMENDEDTEST EQUIPMENT(1 OF 4) 

MODEL 8559A 

Instrument 

Display Mainframe 

Sweep Oscillator 

R F  Plug-In 

Comb Generator 

Spectrum Analyzer 

Synchronizer 

Critical Specifications 

HP 180 Series with Variable Persistence 

Mainframe for R F  Plug-Ins below. 
External Sweep 
Adjustable Sweep range (Marker Sweep) 

Compatible with mainframe above. 
Output Frequency: 0.01 to 2.4 GHz 
Output Amplitude : 0 to +10 dBm adjustable 
FM and Phase Lock 
Internal and External leveling 

(both crystal detector and power meter) 

Compatible with mainframe above. 
Output Frequency: 2 to  21 GHz 
Output Amplitude: 

Band I ,  0 to  + 10 dBm adjustable 
Band 2 , 0  to  + I 0  dBm adjustable 
Band 3 , 0  to +3 dBm adjustable 
Band 4 , 0  to +3 dBm adjustable 

FM and Phase Lock 
Internal and External leveling 

(both crystal detector and power meter) 

Output Frequency: 21.4 MHz and 321.4 MHz 
Output Amplitude: - 40 to  0 dBm adjustable 

Output Frequency: 1 Hz to 1 MHz adjustable 
Output Amplitude: 0 to 15V p-p adjustable 
Triangle-Wave Output 

1 MHz comb teeth to 3 GHz 
100 MHz comb teeth to 21 GHz 

Frequency Range: 20  MHz to 6 GHz 
Maximum Input Level: >O dBm 
Amplitude Scale : Log 1 0  dB/DIV and 1 dB/DIV 
Minimum Resolution Bandwidth: G300 kHz 
Adjustable Reference Level 

Input Frequency: 2 1.4 MHz 
Sensitivity: 6 MHz/Volt 
Error Voltage Output Polarity: 

+ and - Selectable 

Recommended 
Model 

Use* 

*P = Performance Test; A = Adjustments; T = Troubleshooting ' Option H08 extends the frequency range o f  the standard HP 86290B from 18.6 GHz to  22 GHz. A standard 
(18.6 GHz) may be used if Option H08 (22 GHz) is not available. 

20pt ion H10 changes input frequency to  21.4 MHz and adds error voltage output polarity selection capability. 
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TABLE 1-4. RECOMMENDEDTEST EQUIPMENT(2 OF4) 

GENERAL INFORMATION 

Critical Specifications 

Frequency: 500 Hz 
Display Amplitude : -1 5 Vdc 
Single-Channel 

Frequency Range : 2 0  MHz to  23 GHz 
Sensitivity: -1 5 dBm 
Resolution: 0.1 MHz 

Time Interval Measurement from 1 ms t o  500 ms 

Range: -12 to  + I5  Vdc 
Accuracy: +I mV 

Range : -20 to + 10 dBm 
Resolution: 0.1 dB 

Frequency Range: 50 MHz to 26.5 GHz 
Maximum SWR: 

1 .15, 50 MHz to 100 MHz 
1.10,lOO MHz to 2 GHz 
1.15,2 to  12.4 GHz 
1.20, 12.4 to 18  GHz 
1.25, 18 to  26.5 GHz 

Frequency Range : 10 MHz to 18 GHz 
Maximum SWR: 

1.40,10 MHz to 30 MHz 
1 . l8,3O MHz to 50 MHz 
1 .lo, 50 MHz to 2 GHz 
1.18,2 to 12.4GHz 
1.28, 12.4 to 18 GHz 

Frequency Range: 10 MHz to 18 GHz 
Tracking between output arms: G0.25 dB 
Connectors: 

Type N (0 input, Type N (m) outputs 

Frequency Range: 20 MHz to 350 MHz 
Attenuation Range: 0 to 90  dB in 10 dB steps 
Step Accuracy: kO.l dB 
Overall Accuracy (0 to 90  dB): k0.2 dB 

Frequency Range: 20 MHz to 350 MHz 
Attenuation Range: 0 to  12 dB in 1 dB steps 
Step Accuracy: k0.05 dB 
Overall Accuracy (0 to 12 dB): kO.l dB 

Recommended 
Model 

Use" instrument 

Oscilloscope 

Frequency C o u n t ~ r  

Universal Counter 

Digital Voltmeter 

Power Meter 

Power Sensor 

Power Sensor 

Power Splitter 

Step Attenuator 

Step Attenuator 

*P = Performance Test; 
Option C16 provides 

A = Adjustments; T = Troubleshooting 
Type N (m) output connectors to eliminate the use of adapters. 

4 ~ p t i o n  H82 is selected for best attenuation accuracy and provides calibration data at 30 MHz and 280 MHz. 
Option H80 is selected for best attenuation accuracy and provides calibration data at 100 MHz. 
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TABLE 14. RECOMMENDED TEST EQUIPMENTQ OF 4) 

MODEL 8559A 

Instrument 

Fixed Attenuator 
(2 required) 

Fixed Attenuator 

Crystal Detector 

Termination 

Tuning Voltage Circuit 

Crystal Bypass Networks 

Special Extender Board 

Extender Cable 

Cable 

Cable 

Cable 

Cable 

Cable 

Test Cable 

Critical Specifications 

Frequency Range : 10 MHz to 18 GHz 
Attenuation: 20 dB +I  .O dB 
Connectors: Type N (m) ( f )  

Frequency Range: 10 MHz to 18 GHz 
Attenuation: 10 dB +0.5 dB 
Connectors: Type N (m) ( f )  

Frequency Range: 10 MHz to 21 GHz 
Frequency Response: t 0 . 6  dB, .O1 to 18 GHz 
Maximum SWR: G1.5, .O1 to 18 GHz 
Output Polarity: Negative 
Connectors: 

APC -3.5 (SMR) (m) input, SMC (m) output 

Frequency Range: 10 MHz to 18 GHz 
Impedance: 5052 
Connector: Type N (m) 

Refer to Figure 5-17 

Refer to Figure 5-6 

Refer to Figure 5-9 

Extends Spectrum Analyzer Plug-In for Servicing 
Refer to Figure 1-3. 

Frequency Range: 10 MHz to 21 GHz 
Maximum SWR: G1.4 at 21 GHz 
Length: 6 1 cm (24 inches) 
Connectors: SMA (m) both ends 

BNC (m) to SMC (f), 36 inches long 

48 inch, 50!2 coaxial cable with BNC (m) 
connectors on both ends (3 required) 

RG-214/U with Type N connectors (2 required) 

BNC (m) to Banana Plug 

Connectors: BNC (m) to SMB (f) 
Length: >61 cm (24 inches) 

Recommended 
Model 

HP 8491B 
Option 0206 

HP 849 1 B 
Option 0106 

HP 33330C 

HP 909A 
Option 0 1 2 ~  

None 

None 

None 

HP 5060-0303 

Use* 

*P = Performance Test; A = Adjustments; T = Troubleshooting 
Option number specifies attenuation value. 
Option 012 provides type N male connector. 



MODEL 8559A 

TABLE 1-4. RECOMMENDEDTEST EQUIPMENT (4 OF 4) 

GENERAL INFORMATION 

Instrument 

Adapter 

Adapter 

Adapter 

Adapter 

Adapter 

Adapter 

Adapter 

Adapter 

Adapter 

Adapter 

Adapter 

Adapter 

Adapter 

Tuning Tool 

Critical Specifications 

Type N (m) to BNC (f) (2 required) 

Type N (m) to  SMA (f) (2 required) 

Type N (f) to SMA (f) (2 required) 

Type N (f) to Type N (f) (2 required) 

Type N (f) to BNC (m) 

BNC (f) to SMC (m) 

BNC (f) to BNC (f) 

BNC (f) to alligator clips (2 required) 

BNC (f) to SMB (f) 

SMB (m) to SMB (m) 

SMB (f) to SMB (f) 

SMC (m) to  SMC (m) 

BNC Tee 

Allen Driver inserted through drilled-out 
5/16" nut driver 

Recommended 
Model 

*P = Performance Test; A = Adjustments; T = Troubleshooting 
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SECTION II 
INSTALLATION AND OPERATION VERIFICATION 

2-1. INTRODUCTION 

2-2. This section includes information on initial 
inspection, preparation for use, and storage and 
shipping requirements for the HP 8559A. 

2-3. INITIAL INSPECTION 

2-4. Inspect the shipping container for damage. If 
the shipping container or cushioning material is dam- 
aged, it should be kept until the contents of the ship- 
ment have been checked for completeness and the 
instrument has been checked mechanically and elec- 
trically. The contents of the shipment should be as 
shown in Figure 1-1. The electrical performance is 
checked by the Operation Verification procedure in 
this section. If the contents are incomplete, or if the 
instrument does not pass Operation Verification 
tests, notify the nearest Hewlett-Packard office. If 
the shipping container is damaged, or the cushioning 
material shows signs of stress, notify the carrier as 
well as the Hewlett-Packard office. Keep the ship- 
ping materials for carrier's inspection. The HP office 
will arrange for repair or replacement without wait- 
ing for claim settlement. 

2-5. PREPARATION FOR USE 

2-6. Installation 

2-7. When properly installed, the spectrum ana- 
lyzer obtains all necessary power from the display 
mainframe. The rear panel connector provides the 
interface. 

BEFORE SWITCHING ON THIS 
INSTRUMENT, make sure it is 
adapted to the voltage of the ac 
power source to be used and the 
proper fuse is installed. Failure to set 
the ac power input of the instrument 
for the correct voltage level could 
cause damage to the instrument 
when plugged in. Refer to the display 
mainframe Operation and Service 
Manual for line voltage and fuse 
selection. 

2-8. To install the spectrum analyzer in the main- 
frame: 

Set display mainframe LINE switch to OFF. 

Pull out lock knob and slide plug-in toward rear 
of compartment until it is seated firmly in 
place. 

Push in lock knob to secure spectrum analyzer 
in mainframe. 

Side Stop Kits 

2-10. Side stops unique to the installation of this 
instrument into the HP 853A Spectrum Analyzer 
Display are included with the HP 853A. Refer to the 
HP 853A Operation and Service Manual for further 
information. 

2-11. Installation of a Side Stop Kit, HP Part 
Number 08558-60131, prevents the removal of the 
analyzer from the HP 180-series mainframe without 
the use of hand tools. This kit contains two side 
stops, mounting hardware, label, and installation 
instructions. (Refer to Table 2-1 for part numbers of 
individual items.) 

Quantity 

TABLE 2-1. SIDESTOP KIT (0855860131) 

Description Number I I I HPPart 

SIDE STOP 
MACHINE SCREW, 
4-40, ,438 IN-LG 
82 DEG FLATHEAD 

LABEL, FRONT-PANEL 
LABEL, INSTRUCTIONS 
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2-12. To install side stops: 

Before removing covers from display 
mainframe, disconnect line power by 
removing ac power cord. 

Remove side covers from bottom section of 
mainframe. (Remove only right side cover if 
mainframe is a rack-mounted model.) 

Use flathead machine screws to install side 
stops as shown in Figure 2-1. 

Reinstall side covers on mainframe. 

MODEL 8559A 

4. Place label on front panel of spectrum analyzer 
(upper right-hand corner) to indicate that the 
plug-in is secured with side stops. 

2-13. To remove side stops: 

p Z K . 1  
Before removing covers from display 
mainframe, disconnect line power by 
removing ac power cord. 

1. Remove side covers from bottom section of 
mainframe. (Remove only right side cover if 
mainframe isa rack-mounted model.) 

2. Remove side stops. See Figure 2-1. 

3. Reinstall side covers on display mainframe. 

SIDE STOP SCREW 
08558-00094 2200-0 168 
(2  PLACES)* (4 PLACES)" 

* ONLY ONE SIDE STOP A N D  TWO SCREWS ARE USED FOR RACKMOUNT MODELS 

-- 

FIGURE 2-1. LOCATION OF SIDE STOPS 
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2-1 4. Graticule Overlays 2-1 7. Operating Environment 

2- 15. To install a graticule overlay: 

1 Select proper overlay. HP Part Number 5020- 
8565 is for HP 180TR display mainframes, HP 
Part Number 5020-8566 is for HP 181T/TR 
display mainframes, and H P  Part Number 
5020-8567 is for HP 182T display mainframes. 

2. For HP 180TR and H P  181T/TR mainframes, 
remove CRT bezel and metallic-mesh contrast 
filter. Insert proper overlay and replace contrast 
filter and CRT bezel. 

3. For HP l82T mainframes, grasp top portion of 
CRT bezel and pull straight up. Remove metal- 
lic-mesh contrast filter and insert proper over- 
lay and contrast filter. (Either the metallic-mesh 
contrast filter or a light blue contrast filter may 
be used.) 

4. Slide bezel back into place to retain overlay and 
filter. 

2-16. When the HP 8559A is properly installed in 
the display mainframe, the interconnections are as 
listed in Table 2-2. 

Pin on P I  

1 

2 

3 
4 
5 
6 
7 
8 

9 
10 
11 

12 

13 

14 

15 
16 

2-18. Temperature. This instrument has been 
type tested for 95 percent relative humidity at 40°C 
for five days. The operating environment should be 
within the following limits: 

. ................... Temperature 0 to 55°C 
......... Altitude <4572 meters (1 5,000 feet) 

2-19. Modifications 

2-20. A Modification Kit, HP Part Number 00180- 
69503, provides materials and information necessary 
to add Option 807 rear-panel connections to the 
standard HP 180-series display. Refer to Table 1-3 in 
Section I. Option 807 is factory-installed in HP 
180TR, HP 181T, HP 181TR, and HP 182T main- 
frames. The modification kit is required for use with 
other mainframes if all four rear-panel outputs are 
needed. 

TABLE 2-2. HP MODEL8559A MAINFRAME INTERCONNECTIONS 

Signal or Voltage 

CRT HORIZ (adjusted horizontal 
signal) 

GROUND from mainframe 
(jumpered to pin 8) 

NC 
L NORM 
Y NORM 
NC 
SING SWP 
GROUND from mainframe 

(jumpered to  pin 2) 
MAN SWP 
NC 
AUX D Horizontal Output 

(to mainframe rear panel) 
AUX C 21.4 MHz IF  Output 
(to mainframe rear panel) 

AUX B Penlift/Blanking Output 
(to mainframe rear panel) 

AUX A Vertical Output 
(to mainframe rear panel) 

GROUND 
NC 

Pin on P I  

17 
18 
19 

20 
2 1 
2 2 
23 
24 

2 5 
26 
27 
28 
29 
30 
3 1 

3 2 
W5 

(2 contacts) 

Signal or Voltage 

BLANKING 
NC 
GROUND from mainframe 

(jumpered to pin 24) 
AUTO SWP 
BEAM FINDER 
NC 
NC 
GROUND from mainframe 

Cjumpered to pin 19) 
NC 
NC 
NC 
-1 2.6 VDC from mainframe 
+ 15 VDC from mainframe 
+I00 VDC from mainframe 
30V p-p from mainframe 

(for LINE TRIGGER) 
NC 
+VERT (top contact, 

yellow wire) 
- VERT (bottom contact, 

orange wire) 
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2-21. STORAGE AND SHIPMENT 

2-22. Environment 

2-23. The instrument may be stored or shipped in 
environments within the following limits: 

Temperature: - 40°C to + 75°C 
Altitude: <7620 meters (25,000 feet) 

The instrument should also be protected from tem- 
perature extremes which cause condensation within 
the instrument. 

2-24. Packaging 

2-25. Original Packaging. Containers and 
materials identical to those used in factory packaging 
are available through Hewlett-Packard offices. If the 
instrument is being returned to Hewlett-Packard for 
servicing, attach a tag indicating the type of service 
required, return address, model number, and full 
serial number. A supply of these tags is provided at 
the end of this section. Also mark the container 
FRAGILE to assure careful handling. In any corre- 
spondence, refer to the instrument by model number 
and full serial number. 

2-26. Other Packaging. The following general 
instructions should be used for repackaging with 
commercially available materials: 

1. Wrap the instrument in heavy paper or plastic. 
If shipping to a Hewlett-Packard office or serv- 
ice center, attach a tag indicating the type of 
service required, return address, model number, 
and full serial number. A supply of these tags is 
provided at the end of this section. 

Use a strong shipping container. A double-wall 
carton made of 350-pound test material is ade- 
quate. 

Use enough shock-absorbing material (3-inch to 
4-inch layer) around all sides of the instrument 
to provide firm cushion and prevent movement 
inside the container. Protect the control panel 
with cardboard. 

Seal the shipping container securely. 

Mark the shipping container FRAGILE to 
assure careful handling. 

2-27. OPERATION VERIFICATION 

2-28. The Operation Verification tests only the 
most critical specifications and operating features of 
the instrument. It requires much less time and equip- 
ment than the complete performance tests provided 
in Section IV, and is recommended for verification of 
overall instrument operation, either as part of 
incoming inspection or after repair. Operation Verifi- 
cation consists of the following performance tests: 

Paragraph 4- 1 1, Frequency Span Accuracy 

Paragraph 4- 17, Average Noise Level 

Paragraph 4-21, Bandwidth Switching (Arnpli- 
tude Variation) 

Paragraph 4-22, Input Attenuator Accuracy 

Paragraph 4-25, Calibrator Accuracy 

Paragraph 4-26, Display Fidelity 
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D 
H P  Part No. Description 

CARTON-OUTER 

FOAM PADS-INNER 

MANUAL PAD-FRONT 

CARTON-INNER 

BAG-ANTISTATIC 

FIGURE 2-2. PACKAGING FOR SHIPMENT USING FACTORY PACKAGING MATERIALS 
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SECTION Ill 
OPERATION 

3-1. INTRODUCTION 

3-2. This section provides operating information 
for the HP 8559A Spectrum Analyzer plug-in. It also 
provides a brief description of display mainframe 
controls. For a detailed description of the display 
mainframe, refer to its manual. 

3-3. The HP 8559A Spectrum Analyzer plug-in can 
be used with either the 180-series display mainframes 
or the HP 853A Spectrum Analyzer Display main- 
frame. 

3-4. DESCRIPTION 

3-5. H P 8559A Spectrum Analyzer 

3-6. The HP 8559A employs harmonic mixing to 
cover a measurement range of 10 MHz to 21 GHz in 
six frequency bands. It can display frequency spans 
as narrow as 100 kHz, and as wide as 9 GHz (the 
latter in full span mode). A five-digit LED readout 
indicates the spectrum analyzer center frequency 
with a resolution of 1 MHz. The HP 8559A can be 
used to measure signals over an amplitude range of 
- 11 1 dBm to + 30 dBm. 

3-7. HP 853A Spectrum Analyzer Display 

3-8. The HP 853A Spectrum Analyzer Display is a 
large-screen, digital storage display mainframe for 
use exclusively with the HP 8559A, 8558B, and 
8557A Spectrum Analyzer plug-ins. Digital memory 
provides buffer storage for two independent traces, 
both of which can be displayed or blanked as 
desired. Digital processing also provides push-button 
features such as maximum signal hold, digital aver- 
aging, and trace normalization. A conventional ana- 
log display mode can also be selected. 

3-10. The HP 853A has limited HP-IB capabilities. 
CRT trace and graticule data is dumped directly to a 
listen-only HP-IB plotter by pressing two front-panel 
push buttons. Control settings on the spectrum ana- 
lyzer plug-in cannot be monitored via the HP-IB; 

however, all digital display functions are program- 
mable via a controller, and two lines of annotation 
can be displayed on the CRT for labelling purposes 
or operator prompting. In addition, controller com- 
mands allow transfer of trace data for analysis or 
storage. 

3-1 1. CONTROLS, INDICATORS, AND CON- 
NECTORS 

3-1 2. Control Grouping 

3-13. The Spectrum Analyzer plug-in and Display 
mainframe front-panel controls fall into three gen- 
eral groups: those that deal with the display, those 
that deal with frequency, and those that deal with 
amplitude. These controls are shown in Figure 3-1 
and accompanied by detailed explanations of their 
use. 

3-14. Display. The display group consists of: 

SWEEP TIME/DIV VIDEO FILTER 
SWEEP TRIGGER BASELINE CLIPPER 
VERT POSN HORIZONTAL POSI- 

TION 
VERT GAIN INTENSITY 
MANUAL SWEEP FOCUS 
HORIZ GAIN (rear TRACE ALIGN 
panel of HP 8559A) 

3-15. The display group enables the operator to cal- 
ibrate the display and to select a variety of scan and 
display conditions. However, when the SWEEP 
TIME/DIV Control is placed in the AUTO position, 
sweep time is controlled by the RESOLUTION BW, 
FREQ SPAN/DIV, and VIDEO FILTER controls. 

3-16. Frequency. The frequency group consists 
of: 

TUNING 
FREQUENCY BAND GHz 
ALT IF 
SIG IDENT 
RESOLUTION BW 
FREQ SPAN/DIV 
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3-17. The frequency group enables the operator to 
control how the Spectrum Analyzer displays the fre- 
quency domain. The RESOLUTION BW and FREQ 
SPAN/DIV controls, when pushed in, are coupled 
together, and moving either control moves the other. 
When the SWEEP TIME/DIV control is in the 
AUTO position, varying the RESOLUTION BW or 
the FREQ SPAN/DIV (coupled or uncoupled) will 
change the sweep time to maintain calibration. With 
the two controls coupled together in the optimum 
position, RESOLUTION BW's of 3 MHz to 1 kHz 
will be automatically selected as the FREQ SPAN/ 
DIV is narrowed from F (Full) to 0 (Zero). TUNING 
controls coarse and fine (coarse is larger knob) set 
the center frequency of the displayed spectrum. RES- 
OLUTION BW control determines the resolution of 
the signals on the CRT. 

3-18. Amplitude. The amplitude group consists 
of: 

REFERENCE LEVEL dBm 
INPUT ATTEN 
REF LEVEL FINE 
REF LEVEL CAL 
10 dB/DIV - 1 dB/DIV - LIN (Amplitude Scale) 

3-19. The amplitude group enables the operator to 
measure signal amplitude in units of either voltage or 
dBm. 

3-20. OPERATING PRECAUTIONS 

3-21. Signal lnput 

3-22. The HP 8559A Spectrum Analyzer plug-in is 
a sensitive measuring instrument. Overloading the 
input with too much power, peak voltage, or dc volt- 
age will permaner:tly damage the input circuits. Do 
not exceed the input levels specified below: 

Maximum lnput (Damage) Levels 

HP 8559A 
Total Power: 

+ 20 dBm (0.1 W, 2.2 Vrms) with 0 dB input 
attenuation 
+ 30 dBm (1 W, 7.1 Vrms) with 1 10 dB input 
attenuation 

dcorac(<100 Hz): k7.1V 

Peak Pulse Power: + 50 dBm (100W, >lOpsec 
pulse width, 0.01% duty cycle) with L 30 dB input 
attenuation 

NOTE 

When you are measuring input sig - 
nals of unknown power levels, a pre- 
liminary instrument setting of 1 3 0  
dB INPUT AlTEN is recommended. 

Although the spectrum analyzer's ref - 
erence level can be set for power lev - 
els up to +60 dBm, the total input 
power must not exceed the absolute 
maximum limits listed above. 

3-23. Line Power On 

3-24. Before connecting the line power cord, make 
sure the proper line voltage and line fuse have been 
selected for the display mainframe. Failure to set the 
ac power input selector on the display mainframe to 
correspond with the level of the ac source voltage 
could cause damage to the instrument when the 
power cord is plugged in. 

The spectrum analyzer and any device 
connected to it must be connected to 
power line ground. Failure to ensure 
proper grounding could result in a 
shock hazard to personnel or damage 
to the instrument. 

3-25. LINE power is switched at the display main- 
frame front panel. A safety indicator lights when the 
ac power is on. NEVER remove a spectrum analyzer 
plug-in from the display mainframe without first 
switching the ac LINE power switch to OFF 

3-26. For optimum performance, you should allow 
the spectrum analyzer to warm up for at least 30 
minutes before using it to make measurements. 

3-27. FRONT-PANEL ADJUSTMENT PROCE- 
DURE 

3-28. The front-panel adjustment procedure adapts 
the HP 8559A Spectrum Analyzer plug-in to a par- 
ticular display mainframe, and should be performed 
daily after instrument warm-up. The step-by-step 
adjustment is also an excellent way for new users to 
become acquainted with the various spectrum ana- 
lyzer controls. Once the procedure is completed, the 
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spectrum analyzer is calibrated for absolute ampli- 
tude and frequency measurements. Set the controls 
as shown in Table 1 before you start the adjustment 
procedure. 

TABLE 1. ADJUSTMENT SElllNGS 

Function 

Spectrum Analyzer Plug -In 

INPUT ATTEN (dB)* 
REFERENCE LEVEL 
Option 002 

REF LEVEL FINE 
Amplitude Scale 
FREQ SPANIDIV 
RESOLUTION BW 
SWEEP TIMEIDIV 
SWEEP TRIGGER 
START-CENTER 

(8558B, 8557A) 
FREQUENCY BAND GHz 
(8559A) 

TUNING 
BASELINE CLIPPER 
VIDEO FILTER 

*On older plug-ins, set 
OPTIMUM INPUT to 
-30 dBm. 
-- 

HP 853A Spectrum Analyzer 
Display 

TRACE A 
TRACE B 
DGTL AVG 
INPUT-B+ A 

HP 180-Series Display 
Mainframe 

DISPLAY 
MAGNIFIER 
SCALE (1 80TR, l82T) 
PERSISTENCE (1 8 1 T/TR) 
Display Mode (1 81 TITR) 

-- 

Setting 

10 dB 
0 dBm 

+50 dBmV 
0 dBm 

LIN 
10 MHz (uncoupled) 
1 MHz (uncoupled) 

AUTO 
FREE RUN 
CENTER 

>60 MHz 
OFF 
OFF 

WRITE 
STORE BLANK 

OFF 
OFF 

INT 
X 1 

OFF 
MIN 

WRITE 

3-29. Display Adjustments - HP 853A Spec- 
trum Analyzer Display 

1. Switch LINE power OFF then ON while hold- 
ing PLOT GRAT push button depressed to 
activate the digital test routines. The "#O" that 
appears on the left side of the CRT means digi- 
tal test routine #O is now activated. 

Press and release the PLOT GRAT push button 
four times to step to digital test routine #4, as 
indicated by the "#4" displayed on the left side 
of the CRT. 

With an adjustment tool, adjust the FOCUS 
control as necessary to make the characters on 
the CRT as clear as possible. 

Adjust the X POSN and Y POSN controls the 
align the square trace pattern with the outer- 
most CRT graticule lines. 

Momentarily press the PLOT GRAT and 
PLOT TRACE push buttons simultaneously to 
exit the digital test routines. 

3-30. Display Adjustments - HP 180-Series 
Display Mainframe 

1. With an adjustment tool, adjust the VERTI- 
CAL POSN control to place the CRT trace on 
a horizontal graticule line near the CRT center. 

2. Reduce the INTENSITY and set the SWEEP 
TIME/DIV control to MAN. Use the MAN 
SWEEP knob to center the CRT dot. 

Leaving a dot on the CRT for pro - 
longed periods at high intensity can 
burn the phosphor. 

3. Adjust FOCUS and ASTIG controls for the 
smallest round dot possible. 

4. Reset the SWEEP TIME/DIV control to 
AUTO and increase the INTENSITY for an 
optimum CRT trace. Adjust the HORIZON- 
TAL POSITION control to center the CRT 
trace. If the horizontal deflection is not exactly 
10 divisions, adjust the HORIZ GAIN control 
located on the rear panel of the spectrum ana- 
lyzer plug-in. 

NOTE 

To adjust the HORIZ GAIN, you must 
switch the LINE power OFF, then 
remove the spectrum analyzer plug -in 
from the mainframe. 

5. Adjust TRACE ALIGN so that the CRT trace 
is parallel to the horizontal graticule line. 
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3-31. Frequency and Amplitude Adjustments 

Adjust VERTICAL POSN to align the CRT 
trace with the bottom graticule line. 

Center the LO feedthrough (i.e., the "signal" at 
0 MHz) on the CRT with the TUNING control. 

Narrow the FREQ SPAN/DIV to 200 kHz. 
Adjust the REF LEVEL FINE control as neces- 
sary to position the signal peak near the top 
CRT graticule line. 

Center the LO feedthrough again, if necessary, 
and adjust the FREQ ZERO to calibrate the 
FREQUENCY MHz readout at 00.0 MHz. 

Set the FREQ SPAN/DIV control to 1 MHz 
and the REF LEVEL FINE control to 0. 
Adjust the TUNING control for a FRE- 
QUENCY MHz readout of approximately 250 
MHz. 

Press the 10 dB/DIV Amplitude Scale push 
button, and set the REFERENCE LEVEL con- 
trol to - 20 dBm (+ 30 dBmV for Option 002 
instruments). 

MODEL 8559A 

Connect the 250 MHz CAL OUTPUT to the 
spectrum analyzer input, and center the signal 
on the CRT with the TUNING control. The 
FREQUENCY MHz readout will indicate 250 
MHz -t 3 MHz. 

Press the LIN Amplitude Scale push button. 
Adjust the REF LEVEL FINE control to place 
the signal peak at the top CRT graticule line. 

Press the 10 dB/DIV Amplitude Scale push 
button. Adjust VERTICAL GAIN to place the 
signal peak at the top CRT graticule line. 

Repeat steps 8 and 9 until the signal peak 
remains at the top CRT graticule line when the 
Amplitude Scale is alternated between 10 dB/ 
DIV and LIN. 

Set the REF LEVEL FINE control to 0, and the 
REFERENCE LEVEL control to - 30 dBm 
( + 20 dBmV for Option 002 instruments). 

Press the LIN Amplitude Scale push button, 
and adjust REF LEVEL CAL to place the sig- 
nal peak at the top CRT graticule line. 
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SECTION IV 
PERFORMANCE  TESTS 

4-1. INTRODUCTION 

4-2. The procedures in this section test the electrical 
performance of the instrument using the specifica- 
tions in Section I as the performance standards. The 
performance tests included in this section are listed in 
Table 4-1. Most of the tests can be performed with- 
out access to the interior of the instrument. If a test 
measurement is marginal, perform the appropriate 
adjustment procedures in Section V. 

Paragraph 

TABLE 4-1. PERFORMANCE TESTS 

Test 

Frequency Span Accuracy 

Tuning Accuracy 

Residual FM 
Noise Sidebands 

Resolution Bandwidth Accuracy 

Resolution Bandwidth Selectivity 

Average Noise Level 

Residual Responses 

Frequency Response 

Gain Compression 

Bandwidth Switching (Amplitude Variation) 

Input Attenuator Accuracy 

Reference Level Accuracy 

Sweep Time Accuracy 

Calibrator Output Accuracy 

Display Fidelity 

4-3. INSTRUMENTS TESTED 

4-4. Since a compatible display mainframe is 
required for operation of the HP Model 8559A Spec- 
trum Analyzer plug-in, the specifications listed in 
Table 1-1 apply when both instruments are function- 
ing together. Consequently, the performance tests in 
this section verify the proper operation of both the 
HP 8559A and the display mainframe. 

4-5. EQUIPMENT REQUIRED 

4-6.   he equipment required for the performance 
tests is listed under Recommended Test Equipment in 
Section I. Any equipment that satisfies the critical 
specifications given in the table may be substituted 
for the recommended model. 

4-7. TEST RECORD 

4-8. Results of the performance tests may be tabu- 
lated in the Performance Test Record at the end of 
this section. The test record lists test specifications 
and acceptable limits. 

4-9. CALIBRATION CYCLE 

4-10. This instrument requires periodic calibration. 
Calibration should be verified every six months by 
means of the performance tests. 
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PERFORMANCE TESTS 

NOTE 

Perform the Front Panel Adjustment Procedure in Section Ill before 
proceeding with performance tests. Allow at least 30 minutes warmup time. 

4-1 1. FREQUENCY SPAN ACCURACY 

SPECIFICATION: 

There are 14 calibrated spans ranging from 10 kHz per division to 200 MHz per division in a 1, 2, 5 sequence. 
Frequency error between-any twopoints on the display is within +. 5 percent of the indicated frequency separa- 
tion. 

DESCRIPTION: 

FIGURE 4-1. FREQUENCY SPAN ACCURACY TEST SETUP 

Wide span widths are checked using the 100-, lo-, and 1-MHz outputs of a comb generator. Narrow span widths 
are checked using the output of a comb generator modulated by a function generator. Since the comb generator 
produces frequency components separated by a precisely determined frequency interval, the resultant spectral 
lines displayed on the CRT are evenly spaced when no span error exists in the instrument. Thus, span error is the 
cumulative variation of distance among the spectral line intervals displayed across the CRT. The amount of span 
error is determined by comparing the distance of the first nine graticule divisions with the displayed distance of 
the corresponding spectral line intervals. 

SPECTRUM 
ANALYZER 

FUNCT l ON QENERATOR 
FREQUENCY 
COUNTER QENERATOR 

/ \ 

EQUIPMENT: 

-0' 
000 000 - 
0 0 000 p 0 

........................................................ Comb Generator HP 8406A 
.............................................. Frequency Counter HP 5342A, Opt. 005 
...................................................... Function Generator HP 33 10A 

............................................................ BNC Tee HP 1250-078 1 
............................... Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780 

0: : 
O . o o o q  

H I G H  UODUL 

i ------ 
BNC TEE 
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PERFORMANCE TESTS 

PERFORMANCE TESTS 

4-11. FREQUENCY SPAN ACCURACY (Cont'd) 

PROCEDURE: 

1. Set equipment controls as follows: 

Spectrum Analyzer: 

FREQUENCYBANDGHz .................................................. .01-3 
TUNING ................................................................ 1.5GHz 
FREQSPAIWDIV ........................................................ 200MHz 

................................... RESOLUTION BW OPTIMUM, coupled (pushed in) 
INPUTATTEN .............................................................. OdB 
REFERENCELEVEL ..................................................... -1OdB 
REFLEVELFINE .............................................................. 0 

........................................................ Amplitude Scale 10 dB/DIV 
SWEEPTIME/DIV ........................................................ AUTO 
SWEEPTRIGGER ..................................................... FREERUN 
ALTIF ..................................................................... OFF 

................................................................. SIG IDENT OFF 
BLCLIP .................................................................... OFF 
VIDEOFILTER ............................................................. OFF 

Comb Generator: 

............................................... COMB FREQUENCY - MHz 100 MC 
...................................... INTERPOLATION AMPLITUDE - 1 MHz OFF 

OUTPUTAMPLITUDE .................................................. 10o'clock 

Function Generator: 

................................................................ FUNCTION SINE 
RANGE ..................................................................... 10K 

................................................................ Frequency 200 kHz 
DCOFFSETLEVEL ............................................................ 0 

2. Connect equipment as shown in Figure 4-1 but do not connect function generator to comb generator. 



PERFORMANCE TESTS MODEL 8559A 

PERFORMANCE TESTS 

4-1 1. FREQUENCY SPAN ACCURACY (Cont'd) 

Adjust spectrum analyzer TUNING control to position one spectral line (from comb generator) at first 
graticule line (left-hand edge of display). Measure the error between 17th spectral line and 9th graticule line 
as shown in Figure 4-2. Error should be no greater than + 0.4 division. 

FIRST G 

FIRST 

RATICULE LlNE 

COMB SIGNALS 

SPECTRAL LlNE 

110.4 DIVISION 
div 

NINTH GRATICULE LlNE 

SEVENTEENTH SPECTRAL LlNE 

CENTERFREQUENCY 

FIGURE 4-2. FREQUENCY SPAN ACCURACY MEASUREMENT FOR SEVENTEENTH SPECTRAL LlNE 

Set FREQ SPAN/DIV to 100 MHz. Adjust TUNING control to position one spectral line on the first 
graticule line. Measure the error between ninth spectral line and ninth graticule line. Error should be no 
greater than + 0.4 division. 

div 

Set FREQ SPAN/DIV to 50 MHz. Adjust TUNING control to position one spectral line on the first 
graticule line. Measure the error between fifth spectral line and ninth graticule line. Error should be no 
greater than k 0.4 division. 

div 

Set comb generator COMB FREQUENCY -MHz for 10-MHz comb. Set spectrum analyzer FREQ 
SPAN/DIV to 20 MHz. Adjust TUNING control to position one spectral line on the first graticule line. 
Measure the error between 17th spectral line and ninth graticule line as shown in Figure 4-3. Error should 
be no greater than k 0.4 division. 

div 

Set FREQ SPAN/DIV to 10 MHz. Adjust TUNING control to position one spectral line on the first 
graticule line. Measure the error between ninth spectral line and ninth graticule line. Error should be no 
greater than k 0.4 division. 

div 
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PERFORMANCE TESTS 

4-1 1. FREQUENCY SPAN ACCURACY (Cont'd) 

f 0.4 DIVISION 
-d I 4  

FIRST GRATICULE LINE 

COMB SIGNALS 

FIRST SPECTRAL LlNE 

NINTH GRATICULE LlNE 

NINTH SPECTRAL LlNE 

CENTERFREQUENCY 

FlGURE4-3. FREQUENCY SPAN ACCURACY MEASUREMENT FOR NINTH SPECTRAL LINE 

Set FREQ SPAN/DIV to 5 MHz. Adjust TUNING control to position one spectral line on the first 
graticule line. Measure the error between fifth spectral line and ninth graticule line. Error should be no 
greater than + 0.4 division. 

div 

Set comb generator COMB FREQUENCY - MHz for 1-MHz comb and increase OUTPUT AMPLI- 
TUDE control to maximum setting. Set spectrum analyzer FREQ SPAN/DIV to 2 MHz. Adjust TUN- 
ING control to position one spectral line on the first graticule line. Measure the error between 17th spectral 
line and ninth graticule line. Error should be no greater than k 0.4 division. 

div 

Set FREQ SPAN/DIV to I MHz. Adjust TUNING control to position one spectral line at first graticule 
line. Measure the error between ninth spectral line and ninth graticule line. Error should be no greater than 
+ 0.4 division. 

div 

Set FREQ SPAN/DIV to 500 kHz. Adjust TUNING control to position one spectral line on the first 
graticule line. Measure the error between fifth spectral line and ninth graticule line. Error should be no 
greater than + 0.4 division. 

div 

Set comb generator COMB FREQUENCY - MHz for 10-MHz comb. Adjust spectrum analyzer TUN- 
ING to position an in-band spectral line on the center graticule line (use SIC IDENT if necessary). 
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PERFORMANCE TESTS 

4-1 1. FREQUENCY SPAN ACCURACY (Cont'd) 

13. Set function generator frequency to 200 kHz (k 0.5%) using frequency counter. Connect function genera- 
tor output to comb generator MODULATION input. Set function generator OUTPUT LEVEL for a 
clean 200-kHz comb on the spectrum analyzer display. 

NOTE 

To obtain a clean comb on the spectrum analyzer display, use either the 
LOW or HIGH output of the function generator and readjust the OUTPUT 
LEVEL control as necessary. 

14. Set spectrum analyzer FREQ SPAN/DIV to 200 kHz. Adjust TUNING control to position one spectral 
line on the first graticule line. Measure the error between ninth spectral line and ninth graticule line. Error 
should be no greater than k 0.4 division. 

div 

15. Using the procedure of NOTE in step 13, vary spectrum analyzer FREQ SPAWDIV and function genera- 
tor output frequency in accordance with Table 4-2. Adjust spectrum analyzer TUNING control to position 
one spectral line on the first graticule line. Measure the span error between ninth spectral line and ninth 
graticule line. 

NOTE 

Disconnect function generator from comb generator when setting fre- 
quency with frequency counter. Increase spectrum analyzer REFERENCE 
LEVEL control setting as necessary for the lowest frequencies. 

TABLE 4-2. NARROW SPAN WIDTH ERROR MEASUREMENT 
I 

*Check function generator output frequency using a frequency counter. Frequency readout should be within f 0.5% of 
desired audio frequency. 

Function Generator Span Width Error 

Output Frequency* 

I 
Spectrum Analyzer 

100 kHz 
50 kHz 
20 kHz 
10 kHz 

FREQ SPANIDIV RESOLUTION BW 

OPTIMUM 

OPTIMUM 

OPTIMUM 

OPTIMUM 

100 kHz 
50 kHz 
20 kHz 
10 kHz 

k0.4 div. - div. 

+0.4 div. - div. 

k0.4 div. - div. 

k0.4 div. - div. 
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PERFORMANCE TESTS 

PERFORMANCE TESTS 

4.1 2. TUNING ACCURACY 

SPECIFICATION: 

0.1 - 3.0 GHz: -t (1 MHz + 0.3% of center frequency) 
3.0 - 21.0 GHz: -t (5 MHz + 0.2% of center frequency) 

DESCRIPTION: 

An external RF source is used to provide a frequency-calibrated input signal to the spectrum analyzer for three 
points on each frequency band. The digital FREQUENCY GHz readout is compared with the known test 
frequency to find the amount of readout (or tuning) error. The 10 dB attenuator is necessary to reduce LO 
emission from the spectrum analyzer to the frequency counter when using the sweep oscillator. 

COMB 
GENERATOR 

ADAPTER 

SPECTRUM 
ANALYZER 

SWEEP R F FREQUENCY 
OSCILLATOR PLUG- IN C O U V F R  

SPLITTER 

CABLE ASSY 
( R e - 2 1 4 f U )  

INPUT 1 

! - - POWER . . - - - 1 
ADAPTER --------- - f7 

! CABLE ASSY 
~~~~~T~~ (Re-91111 ' '  

I bVNNCbI  U l n C b I L l  
I 
I 

TO A N A L Y Z E R )  

ADAPTER 

FIGURE 4-4. TUNING ACCURACY TEST SETUP 

NOTE 

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this 
procedure. 

EQUIPMENT 

CombGenerator ........................................................ HP8406A 
......................................................... Sweep Oscillator HP 8620C 

................................................... RF Plug-In HP 86290B, Opt. H08 
.............................................. Frequency Counter HP 5342A, Opt. 005 

...................................................... Power Splitter HP 1 1667A-C16 
................................................ 10-dB Attenuator HP 8491B, Opt. 010 

............... Cable Assembly, RG-214/U, with Type N Connectors (2 required) HP 1 1500A 
............................................. Adapter, Type N (f) to N (f) HP 1250-1472 

............................... Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780 
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MODEL 8559A 

4-12. TUNING ACCURACY (Cont'd) 

PROCEDURE: 

Set spectrum analyzer controls as follows: 

FREQUENCYBANDGHz .................................................. .01-3 
TUNING .............................................................. 0.035GHz 
FREQ SPAN/DIV ......................................................... 200 kHz 
RESOLUTION BW ................................... OPTIMUM, coupled (pushed in) 
INPUTAlTEN ............................................................. 10dB 
REFERENCE LEVEL .................................................... - 10 dBm 
REFLEVELFINE .............................................................. 0 
Amplitudescale ........................................................ 10dB/DIV 
SWEEPTIME/DIV ........................................................ AUTO 

..................................................... SWEEPTRIGGER FREERUN 
..................................................................... ALTIF OFF 

SIG IDENT ................................................................. OFF 
BLCLIP .................................................................... OFF 
VIDEOFILTER ............................................................. OFF 

Connect CAL OUTPUT signal of spectrum analyzer to INPUT 5W. Adjust TUNING control to position 
signal at center graticule line of display. Adjust FREQ CAL potentiometer for a FREQUENCY GHz 
display of 0.035. 

Connect comb generqtor to spectrum analyzer INPUT 5W as shown in Figure 4-4. 

Set comb generator controls as follows: 

COMB GENERATOR - MHz ................................................ 10 MC 
INTERPOLATION AMPLITUDE - 1 MHz ...................................... OFF 
OUTPUT AMPLITUDE .............................................. Full clockwise 

Adjust spectrum analyzer TUNING control to center 10-MHz comb tooth. FREQUENCY GHz readout 
should indicate: 

Min. Actual Max. 

Set comb generator COMB FREQUENCY - MHz for 100 MHz comb. Set spectrum analyzer FREQ 
SPAN/DIV to 1 MHz, and adjust TUNING control to position 1.5-GHz comb tooth at center graticule 
line of display. FREQUENCY GHz readout should indicate: 

Min. Actual Max. 

Connect sweep oscillator to spectrum analyzer INPUT 5W as shown in Figure 4-4. 
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PERFORMANCE TESTS 

4-12. TUNING ACCURACY (Cont'd) 

NOTE 

The 10 dB attenuator should be connected directly to the INPUT 50Q of the 
spectrum analyzer and the 11667A power splitter (no cable assembly should 
be used between attenuator and analyzer or power splitter). 

8. Adjust sweep oscillator for CW output at 3.000 GHz, as measured by frequency counter. Vary POWER 
LEVEL control as required for accurate measurement. Adjust spectrum analyzer TUNING control to 
center signal on display. FREQUENCY GHz readout should indicate: 

Min. Actual Max. 

9. Using procedure of step 8, check spectrum analyzer tuning accuracy at remaining frequencies listed in 
Table 4-3. Indication on FREQUENCY GHz readout must fall within corresponding test limits at each 
frequency. 

NOTE 

Use SIG IDENT to verify that spectrum analyzer is tuned to desired in -band 
signal response whenever tuning error appears excessive. 

TABLE 4-3 TUNING ACCURACY MEASUREMENT 

Spectrum Analyzer 

FREQUENCY BAND 
(GHz)" 

0.01-3 

6 -9 

3 -9 

9-1 5 

6-1 5 

12.1-21 

*nominal band limits 
**frequency set to  within +0.05% 

RF Source 

Frequency 
(G Hz)" " 

0.01 
1.5 
3 .O 

6.1 
7.5 
9 .O 

3.1 
6 .O 
9 .O 

9.1 
12.0 
15.0 

6.1 
10.5 
15.0 

12.1 
17.0 
21 .O 

FREQUENCY GHz READOUT 

Maximum 
(G HZ) 

0.01 1 
1 SO6 
3.010 

6.1 17 
7.520 
9.023 

3.1 10 
6.017 
9.023 

9.123 
12.029 
15 .035 

6.1 17 
10.526 
15.035 

12.129 
17.039 
2 1.047 

Minimum 
(G Hz) 

0.009 
1.494 
2.990 

6.083 
7.480 
8.977 

3.089 
5.983 
8.977 

9.077 
11.971 
14.965 

6.083 
10.474 
14.965 

12.071 
16.961 
20.953 

Actual 
(GHz) 
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PERFORMANCE TESTS 

4-13. RESIDUAL FM 

SPECIFICATION: 

Less than 2 kHz peak-to-peak for a time interval 10.1 second; less than 2 kHz peak-to-peak in a 180-series 
display mainframe with 220/240 line voltage. 

DESCRIPTION: 

This test measures the inherent short-term instability (residual FM) of the LO system in the spectrum analyzer. 
A stable signal (supplied by a comb generator) is applied to the spectrum analyzer input and slope-detected with 
the linear portion of the 10-kHz bandwidth filter in zero span (fixed-tuned receiver - see Figure 4-6). Variations 
of the spectrum analyzer's LO frequency (residual FM) can be measured as an amplitude shift on the CRT 
display (1 kHz = 0.7 major division with LIN Amplitude Scale). 

SPECTRUM 
ANALYZER 

COMB 
GENERATOR 

ADAPTER P P ADAPTER 

FIGURE 4-5. RESIDUAL FM TEST SETUP 

EQUIPMENT: 

Comb Generator ........................................................ HP 8406A 
Adapter, Type N (m) to BNC (f) (2 required) ............................... HP 1250-0780 

PROCEDURE: 

1. Set equipment controls as follows: 

Spectrum Analyzer: 

FREQUENCYBANDGHz .................................................. .01-3 
TUNING .............................................................. 3.000GHz 
FREQUENCY SPAN/DIV .................................................. 100 kHz 
RESOLUTIONBW ........................................................ lOkHz 
INPUT ATTEN ............................................................. 30 dB 
REFERENCELEVEL .................................................... -20dBm 
REFLEVELFINE .............................................................. 0 
Amplitudescale .............................................................. LIN 
SWEEPTIME/DIV ........................................................ AUTO 
SWEEPTRIGGER ..................................................... FREERUN 

..................................................................... ALTIF OFF 
................................................................. SIGIDENT OFF 

BLCLIP .................................................................... OFF 
VIDEOFILTER ............................................................. OFF 
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PERFORMANCE TESTS 

4-13. RESIDUAL FM (Cont'd) 

Comb Generator: 

............................................... COMB FREQUENCY - MHz 100 MC 
...................................... INTERPOLATION AMPLITUDE - 1 MHz OFF 

.............................................. OUTPUT AMPLITUDE Full clockwise 

2. Connect OUTPUT of comb generator to spectrum analyzer INPUT 50Q as shown in Figure 4-5. 

NOTE 

The 8559A is sensitive to vibration. Be sure spectrum analyzer is in a 
vibration -free environment. 

3. Adjust spectrum analyzer TUNING control to display 3.0 GHz signal produced by comb generator. 
Adjust REFERENCE LEVEL and REF LEVEL FINE controls to position peak of signal at top graticule 
line. 

4. Keep 3.0 GHz signal centered on CRT with TUNING control while reducing FREQ SPAN/DIV to zero. 

5. Set RESOLUTION BW to 10 kHz and SWEEP TIME/DIV to 0.1 sec. 

6.  Slightly readjust spectrum analyzer FINE TUNING control until trace appears between fourth and 
seventh graticule lines. Peak-to-peak variation of trace should not exceed 1.4 vertical division for each 
horizontal division (see Figure 4-7). 

div 

NOTE 

For 2201240 line voltages, peak -to-peak variation of trace should not exceed 
1.4 vertical divisions (2 kHz) in a 180-series display mainframe. 

FREQUENCY VARIATION 
OF I F  SIGNAL 

AMPLITUDE 
VARIATION OF 
I F  SIGNAL 

FIGURE 44. RESIDUAL FM TO AM CONVERSION DISPLAY FIGURE 4-7. RESIDUAL FM DISPLAY 



PERFORMANCE TESTS 

PERFORMANCE TESTS 

MODEL 8559A 

4-14. NOISE SIDEBANDS 

SPECIFICATION: 

Noise sidebands are at least 70 dB below a CW signal, 30 kHz or more away from the signal with a 1 kHz 
resolution bandwidth and full video filtering. 

DESCRIPTION: 

A stable 1.8 GHz CW signal is applied at a - 20 dBm level to the spectrum analyzer and displayed on the CRT 
The amplitudes of noise-associated sidebands and unwanted responses near the signal are measured. 

SPECTRUM 
ANALYZER 

I INPUT 50ll 

ADAPTER 

COMB 
QENERATOR 

P ADAPTER 

FIGURE 4-8. NOISE SIDEBANDS TEST SETUP 

EQUIPMENT: 

........................................................ CombGenerator HP8406A 
............................... Adapter, Type N (m) to BNC (f) (2 required) H P  1250-0780 

PROCEDURE: 

1. Set equipment controls as follows: 

Spectrum Analyzer: 

.................................................. FREQUENCYBANDGHz .01-3 
TUNING ................................................................ 1.8GHz 

.......................................................... FREQSPAN/DIV lMHz  
RESOLUTION BW ............................................... 30 kHz, uncoupled 
INPUTATTEN .............................................................. OdB 

.................................................... REFERENCELEVEL -20dBm 
REFLEVELFINE .............................................................. 0 
Amplitudescale ........................................................ 10dB/DIV 

........................................................ SWEEPTIME/DIV AUTO 
..................................................... SWEEPTRIGGER FREERUN 

ALTIF ..................................................................... OFF 
SIG IDENT ................................................................. OFF 
BLCLIP .................................................................... OFF 
VIDEOFILTER ............................................................. OFF 
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PERFORMANCE TESTS 

4-14. NOISE SIDEBANDS (Cont'd) 

Comb Generator: 

............................................... COMB FREQUENCY - MHz 100 MC 
...................................... INTERPOLATION AMPLITUDE - 1 MHz OFF 

.............................................. OUTPUT AMPLITUDE Full clockwise 

Connect equipment as shown in Figure 4-8. 

Adjust TUNING control to locate 1.8-GHz comb tooth on CRT 

Adjust REFERENCE LEVEL and REF LEVEL FINE controls to position peak of 1.8-GHz signal at top 
graticule line. 

Decrease FREQ SPAN/DIV to 20 kHz and RESOLUTION BW to 1 kHz. Adjust TUNING as necessary 
to keep signal centered. 

Position signal at center of display. Set VIDEO FILTER control fully clockwise (not in MAX detent 
position). Measure noise sidebands existing more than 1.5 divisions (30 kHz) from 1.8-GHz signal. Noise 
sidebands should be more than 70 dB (7 divisions) down from top graticule line. 

div. down 



PERFORMANCE TESTS 

PERFORMANCE TESTS 

MODEL 8559A 

4-15. RESOLUTION BANDWIDTH ACCURACY 

SPECIFICATION: 

Individual resolution bandwidth 3-dB points are calibrated to + 15% (+ 30% for 3 MHz bandwidth). 

DESCRIPTION: 

Resolution bandwidth accuracy is measured in the linear mode to eliminate log amplifier errors. Since signal 
level at the 3-dB points (half-power points) is related to peak signal level by a voltage ratio of 0.707: 1 .O, a peak 
level of 7.1 vertical divisions on the spectrum analyzer display gives a half-power level of 5 vertical divisions: 

0.707 (voltage ratio) = X div/7.1 div 

X div = (7.1)(0.707) - 5 div 

In the 30-, lo-, 3-, and l-kHz bandwidths, a 21.4 MHz signal (final IF) is injected directly into Bandwidth Filter 
No. 1 Assembly A1 1 to provide the stability required for measurement of narrow resolution bandwidths. 

SPECTRUM 
ANALYZER 

SIGNAL GENERATOR 

ADAPTER P P ADAPTER 

FIGURE 4-9. RESOLUTION BANDWIDTH ACCURACY TEST SETUP, 3 MHz TO 100 kHz 

EQUIPMENT: 

Signal Generator ......................................................... HP 8640B 
Extender Cable Assembly .............................................. HP 5060-0303 
Adapter, Type N (m) to BNC (f) (2 required) . . ............................. HP 1250-0780 
Adapter, Type SMB (f) to BNC (f) ....................................... HP 1250-1236 
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PERFORMANCE TESTS 

4-1 5. RESOLUTION BANDWIDTH ACCURACY (Cont'd) 

PROCEDURE: 

Part of this test must be performed with power supplied to the instrument 
and with protective covers removed. The test should be performed only by 
sewice-trained personnel who are aware of the hazards involved. 

1. Set equipment controls as follows: 

Spectrum Analyzer: 

FREQUENCYBANDGHz .................................................. .01-3 
TUNING .............................................................. 0.035GHz 

............................................................... FREQSPAN/DIV 0 
......................................................... RESOLUTIONBW 3MHz 

INPUTATTEN ............................................................. 10dB 
....................................................... REFERENCELEVEL OdBm 

REFLEVELFINE .............................................................. 0 
.............................................................. Amplitude Scale LIN 

SWEEPTIME/DIV ........................................................ AUTO 
..................................................... SWEEPTRIGGER FREERUN 

ALTIF ..................................................................... OFF 
................................................................. SIG IDENT OFF 

.................................................................... BLCLIP OFF 
VIDEOFILTER ............................................................. OFF 

Signal Generator: 

COUNTERMODE .............................................. INT,EXPANDXlO 
AM ........................................................................ OFF 
FM ........................................................................ OFF 
FREQUENCYTUNE ...................................................... 35MHz 
RF .......................................................................... ON 
OUTPUTLEVEL .......................................................... OdBm 

2. Connect equipment as shown in Figure 4-9. 

3. Adjust spectrum analyzer TUNING control to locate peak of 35-MHz signal on CRT. Reduce signal 
generator output if necessary. 

NOTE 

If necessary, select 10 dBlDlV to locate signal, then switch to LIN. 

4. Adjust signal generator OUTPUT LEVEL to position trace at 7.1 divisions above graticule baseline. 
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PERFORMANCE TESTS 

4-1 5. RESOLUTION BANDWIDTH ACCURACY (Cont'd) 

5. Tune signal generator frequency until trace drops to 5 divisions above graticule baseline. Record signal 
generator frequency. 

MHz 

6. Tune signal generator frequency in direction opposite to that of step 5 until trace peaks (7.1 divisions above 
graticule baseline) and then drops to 5 divisions above graticule baseline. Record signal generator fre- 
quency. 

MHz 

NOTE 

The bandwidths recorded in this performance test are required for calcula - 
tions in 4-16 Resolution Bandwidth Selectivity performance test. 

7. Calculate and record resolution bandwidth at 3-dB points (difference between frequencies recorded in 
steps 5 and 6). 

Min. Actual Max. 

2.0 3.90 MHz 

8. Select ALT IF (switch pushed in), leaving FREQ SPAWDIV set to 0. Set signal generator to 35 MHz and 
repeat steps 3 through 7. 

Min. Actual Max. 

3.90 MHz 

9. Return ALT IF switch to OFF position. Set RESOLUTION BW to 1 MHz, leaving FREQ SPAN/DIV set 
to 0. Set signal generator to 35 MHz and repeat steps 3 through 7. 

Min. Actual Max. 

850 1150 kHz 

10. Set RESOLUTION BW to 300 kHz, leaving FREQ SPAN/DIV set to 0. Set signal generator to 35 MHz 
and repeat steps 3 through 7. 

Min. Actual Max. 

345 kHz 

11. Set RESOLUTION BW to 100 kHz, leaving FREQ SPAN/DIV set to 0. Set signal generator to 35 MHz 
and repeat steps 3 through 7. 

Min. Actual Max. 

115 kHz 
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PERFORMANCE TESTS 

4-15. RESOLUTION BANDWIDTH ACCURACY (Cont'd) 

D l  SPLAY 

SIGNAL GENERATOR . 

RF OUTPUT 

FIGURE 4-10. RESOLUTION BANDWIDTH ACCURACY TEST SETUP, 30 kHz TO 1 kHz 

In the following procedure, the plug-in must be removed from the display 
mainframe and connected through the extender cable assembly. Be very 
careful; the energy at some points in the instrument will, if contacted, cause 
personal injury. This test should be performed only by a skilled person who 
knows the hazard involved. 

Set equipment controls as follows: 

Spectrum Analyzer: 

FREQUENCYBANDGHz .................................................. .01-3 
TUNING ............................................................. X.010GHz 

........................................................... FREQSPAN/DIV OkHz 
RESOLUTIONBW ........................................................ 30kHz 
INPUTATT'EN ............................................................. 10dB 

....................................................... REFERENCELEVEL OdBm 
REFLEVELFINE .............................................................. 0 
AmplitudeScale .............................................................. LIN 
SWEEPTIME/DIV ........................................................ AUTO 
SWEEPTRIGGER ..................................................... FREERUN 
ALTIF ..................................................................... OFF 

................................................................. SIG IDENT OFF 
BLCLIP .................................................................... OFF 
VIDEOFILTER ............................................................. OFF 
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PERFORMANCE TESTS 

4-1 5. RESOLUTION BANDWIDTH ACCURACY (Cont'd) 

Signal Generator: 

.............................................. COUNTERMODE INT,EXPANDXlO 
AM ........................................................................ OFF 
FM ........................................................................ OFF 

.................................................... FREQUENCYTUNE 21.4MHz 
.......................................................................... RF ON 

...................................................... OUTPUTLEVEL - -3dBm 

Connect equipment as shown in Figure 4-10. 

NOTE 

For early instruments that do not feature A16J3, a 21.4-MHz signal can be 
injected directly into the 300-MHz output (A1OJ1) of Third Converter Assem- 
bly A10. Set the signal generator OUTPUT LEVEL to 0 dBm and use the 
spectrum analyzer REFERENCE LEVEL and REF LEVEL FINE controls in 
step 14 (= - 40 dBm) to position the trace at 7.1 divisions above the graticule 
baseline. 

Adjust signal generator frequency until spectrum analyzer trace is at peak. Set signal generator OUTPUT 
LEVEL to position trace at 7.1 divisions above graticule baseline. Set COUNTER MODE to EXPAND 
XlOO (most significant digit will overflow). 

Tune signal generator frequency until trace drops to 5 divisions above graticule baseline. Record signal 
generator frequency. 

MHz 

Tune signal generator frequency in direction opposite to that of step 15 until trace peaks (7.1 divisions 
above graticule baseline) and then drops to 5 divisions above graticule baseline. Record signal generator 
frequency. 

MHz 

Calculate and record resolution bandwidth at 3-dB points (difference between frequencies recorded in 
steps 15 and 16). 

Min. Actual Max. 

25.0 kHz 34.50 kHz 

Set RESOLUTION BW to 10 kHz, leaving FREQ SPAWDIV set to 0. Repeat steps 14 through 17. 

Min. Actual Max. 

8.0 kHz 11 S O  kHz 
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PERFORMANCE TESTS 

4-1 5. RESOLUTION BAN DWlDTH ACCURACY (Cont'd) 

19. Set RESOLUTION BW to 3 kHz, leaving FREQ SPAN/DIV set to 0. Repeat steps 14 through 17. 

Min. Actual Max. 

2.5 kHz 3.45 kHz 

20. Set RESOLUTION BW to 1 kHz, leaving FREQ SPAN/DIV set to 0. Repeat steps 14 through 17. 

Min. Actual Max. 

0.5 kHz 1.15 kHz 

21. Leave signal generator connected to A16J3 if continuing on with next performance test. 
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MODEL 8559A 

4-16. RESOLUTION BANDWIDTH SELECTIVITY 

SPECIFICATION: 

60-dB/3-dB resolution bandwidth ratio: < 15: 1 

DESCRIPTION: 

The 60-dB bandwidth is measured for all resolution bandwidths. The 60- to 3-dB resolution bandwidth ratio 
(shape factor) is then computed for each bandwidth by dividing the 3-dB value (from the Resolution Bandwidth 
Accuracy test) into the 60-dB value. 

In the 30-, lo-, 3-, and 1-kHz bandwidths, a 21.4-MHz signal (final IF) is injected into Bandwidth Filter No. 1 
Assembly A l l  to provide the stability required for the measurement of narrow resolution bandwidths. 

D l  SPLAY 

SIGNAL GENERATOR 

RF OUTPUT 

ADAPTER 

CABLE ADAPTER 
L 

FlGURE4-11. RESOLUTION BANDWIDTH SELECTIVITY TEST SETUE 1 kHzTO 30 kHz 

In the following procedure, the plug-in must be removed from the display 
mainframe and connected through the extender cable assembly. Be very 
careful; the energy at some points in the instrument will, if contacted, cause 
personal injury. This test should be performed only by a skilled person who 
knows the hazard involved. 

EQUIPMENT: 

SignalGenerator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP8640B 
Extender Cable Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 5060-0303 
Adapter, SMB (f) to BNC (f) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H P  1250-1236 
Adapter, Type N (m) to BNC (f) (2 required) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 1250-0780 
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PERFORMANCE TESTS 

4-16. RESOLUTION BANDWIDTH SELECTIVITY (Cont'd) 

PROCEDURE: 

1. Set equipment controls as follows: 

Spectrum Analyzer: 

FREQUENCYBANDGHz .................................................. .01-3 
TUNING ............................................................. >O.OlOGHz 
FREQSPAN/DIV ............................................................... 0 
RESOLUTIONBW ......................................................... lkHz 
INPUTATTEN ............................................................. 10dB 
REFERENCELEVEL ....................................................... OdBm 
REFLEVELFINE .............................................................. 0 
Amplitudescale ........................................................ 10dB/DIV 
SWEEP TIME/DIV ........................................................ AUTO 
SWEEPTRIGGER ..................................................... FREERUN 
ALTIF ..................................................................... OFF 
SIGIDENT ................................................................. OFF 
BLCLIP .................................................................... OFF 
VIDEO FILTER ......................................................... 12 o'clock 

Signal Generator: 

COUNTERMODE .............................................. INT,EXPANDXlO 
AM ........................................................................ OFF 
FM ........................................................................ OFF 
FREQUENCYTUNE .................................................... 21.4MHz 
RF .......................................................................... ON 
OUTPUTLEVEL ....................................................... z-3dBm 

2. Connect equipment as shown in Figure 4-1 1. 

NOTE 

For early instruments that do not feature A16J3, a 321.4 MHz, -25 dBm 
signal can be injected directly into the input of Third Converter Assembly 
A10 at blue cable A1OW1. Set signal generator COUNTER MODE to EXPAND 
XI00 (most significant digit will overflow). 

3. Adjust signal generator frequency until spectrum analyzer trace is at peak. Put signal generator OUTPUT 
LEVEL to position trace at top graticule line. 

4. Tune signal generator until trace drops to 2 divisions above graticule baseline. Record signal generator 
frequency. 

MHz 

4-21 
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PERFORMANCE TESTS 

4-16. RESOLUTION BANDWIDTH SELECTIVITY (Cont'd) 

5 .  Tune signal generator in direction opposite to that of step 4 until trace peaks (top graticule line) and then 
drops to 2 divisions above graticule baseline. Record signal generator frequency. 

MHz 

6. Calculate and record resolution bandwidth at 60-dB points (difference between frequencies recorded in 
steps 4 and 5). 

kHz 

7. Set RESOLUTION BW to 3 kHz, leaving FREQ SPAN/DIV set to 0. Repeat steps 3 through 6. 

kHz 

8. Set RESOLUTION BW to 10 kHz, leaving FREQ SPAN/DIV set to 0. Repeat steps 3 through 6. 

kHz 

9. Set RESOLUTION BW to 30 kHz, leaving FREQ SPAN/DIV set to 0. Repeat steps 3 through 6. 

kHz 

10. Disconnect signal generator from A16J3. Set the display's LINE power to OFF and remove extender cable 
assembly. Install plug-in in mainframe and set LINE power to ON. 

11. Set equipment controls as follows: 

Spectrum Analyzer: 

FREQUENCYBANDGHz .................................................. .01-3 
.............................................................. TUNING 0.035 GHz 

FREQSPAN/DIV ............................................................... 0 
....................................................... RESOLUTION BW 100 kHz 

I N P U T A m N  ............................................................. 10dB 
REFERENCELEVEL ....................................................... OdBm 
REFLEVELFINE .............................................................. 0 
Amplitudescale ........................................................ 10dB/DIV 
SWEEPTIME/DIV ........................................................ AUTO 

..................................................... SWEEPTRIGGER FREERUN 
ALTIF ..................................................................... OFF 

................................................................. SIG IDENT OFF 
BLCLIP .................................................................... OFF 
VIDEOFILTER ......................................................... 12o'clock 
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PERFORMANCE TESTS 

4-1 6. RESOLUTION BANDWIDTH SELECTIVITY (Cont'd) 

Signal Generator: 

COUNTERMODE .............................................. INT,EXPANDXlO 
AM ....................................................................... OFF 
FM ........................................................................ OFF 
FREQUENCYTUNE ...................................................... 35MHz 
RF .......................................................................... ON 
OUTPUTLEVEL .......................................................... OdBm 

12. Connect equipment as shown in Figure 4-12. 

SPECTRUM 
ANALYZER 

SIGNAL GENERATOR 

RF OUTPUT I I INPUT 

ADAPTER t t ADAPTER 

FIGURE 4-12. RESOLUTION BANDWIDTH SELECTIVITYTESTSETUP, 100 kHzTO 3 MHz 

Adjust spectrum analyzer TUNING to locate peak of 35-MHz signal on CRT Reduce signal generator 
output if necessary. 

Adjust signal generator OUTPUT LEVEL to position trace at top graticule line. 

Tune signal generator frequency until trace drops to 2 divisions above graticule baseline. Record signal 
generator frequency. 

MHz 

Tune signal generator frequency in direction opposite to that of step 16 until trace peaks (top graticule line) 
and then drops to 2 divisions above graticule baseline. Record signal generator frequency. 

MHz 

Calculate and record resolution bandwidth at 60-dB points (difference between frequencies recorded in 
steps 16 and 17). 

kHz 
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PERFORMANCE TESTS 

4-1 6. RESOLUTION BANDWIDTH SELECTIVITY (Cont'd) 

Set RESOLUTION BW to 300 kHz, leaving FREQ SPAN/DIV set to 0. Repeat steps 14 through 18. 

kHz 

Set RESOLUTION BW to 1 MHz, leaving FREQ SPAWDIV set to 0. Repeat steps 14 through 18. 

MHz 

Select ALT IF (switch pushed in). Set RESOLUTION BW to 3 MHz, leaving FREQ SPAN/DIV set to 0. 
Repeat steps 14 through 18. 

MHz 

Return ALT IF switch to OFF position. With RESOLUTlON BW still in 3 MHz and FREQ SPAN/DIV 
set to 0, repeat steps 14 through 18. 

MHz 

In Table 4-4, record 3-dB bandwidths computed in 4-15 Resolution Bandwidth Accuracy test. 

In Table 4-4, record 60-dB bandwidths recorded in this procedure. 

For each resolution bandwidth, divide 60-dB bandwidth by 3-dB bandwidth to obtain Resolution Band- 
width Ratio. Each ratio should be less than 15: 1. 

TABLE 4-4. RESOLUTION BANDWIDTH SELECTIVITY 

10 kHz 1 3;;; 1 

RESOLUTION 
BW Setting 

3 MHz 
3 MHz (ALT IF) 

1 MHz 

300 kHz 
100 kHz 

Actual 
3 dB BW 

Actual 
6 0  dB BW 

Resolution Bandwidth 
Ratio (60 dB13 dB BW) 
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PERFORMANCE TESTS 

4-17. AVERAGE NOISE LEVEL 

SPECIFICATION: 

The maximum average noise level for each frequency band, with 1 kHz resolution bandwidth and 0 dB attenua- 
tion, is given in Table 4-5. 

DESCRIPTION: 

The average noise level of the spectrum analyzer is checked by observing the average noise power level displayed 
on the CRT when no input signal is applied to the instrument. 

-111 dBm LIMIT 

AVERAGE NOISE 
POWER LEVEL 

FIGURE 4-13, AVERAGE NOISE LEVEL MEASUREMENT, .01- 3 GHz 

EQUIPMENT: 

Variable Persistence/Storage Display ...................................... HP 181T/TR 
................................................. 5OQ Termination HP 909A, Opt. 01 2 

NOTE 

The HP 853A Spectrum Analyzer Display may be substituted for the HP 
181T/TR in this procedure. 

NOTE 

This test can be performed with no input termination if INPUT ATTEN is set 
to 20 dB. Note that the input attenuation must then be taken into consider- 
ation in establishing the equivalent REFERENCE LEVEL control setting for 
the measurement. A REFERENCE LEVEL setting of -40 dBm with 20 dB 
INPUT ATTEN is equivalent to a REFERENCE LEVEL setting of -60 dBm 
with 0 dB INPUT ATTEN. 
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PERFORMANCE TESTS 

4-17. AVERAGE NOISE LEVEL (Cont'd) 

PROCEDURE: 

1. Set spectrum analyzer controls as follows: 

FREQUENCYBANDGHz .................................................. .01-3 
TUNING .............................................................. 0.010GHz 
FREQSPAN/DIV ............................................................... F 
RESOLUTION BW ............................................... 3 MHz, uncoupled 

.............................................................. INPUTATTEN OdB 
REFERENCE LEVEL .................................................... - 60 dBm 
REF LEVEL FINE .............................................................. 0 

........................................................ Amplitudescale 10dB/DIV 
SWEEPTIME/DIV ........................................................ AUTO 
SWEEPTRIGGER ..................................................... FREERUN 

..................................................................... ALTIF OFF 
SIG IDENT ................................................................. OFF 
BL CLIP .................................................................... OFF 
VIDEO FILTER .............................................. Full CW (not in detent) 

2. With FREQ SPAN/DIV set to F, set VIDEO FILTER fully clockwise, but not in detent. Adjust TUNING 
to position marker at frequency where displayed average noise level is highest. 

NOTE 

Do not tune marker beyond specified band edge. 

Set VIDEO FILTER to detent and FREQ SPAN/DIV to 0. 

Set RESOLUTION BW to 1 kHz. 

Measure average noise level displayed on CRT (see Figure 4-13) and record results in Table 4-5. 

Set FREQUENCY BAND GHz to 6 - 9 and repeat steps 2 through 5. 

Set FREQUENCY BAND GHz to 3 - 9 and repeat steps 2 through 5. 

Set FREQUENCY BAND GHz to 9 - 15 and repeat steps 2 through 5. 

Set FREQUENCY BAND GHz to 6 - 15 and repeat steps 2 through 5. 

Set FREQUENCY BAND GHz to 12.1 -21 and repeat steps 2 through 5 for the frequency range of 
12.1 - 18.0 GHz. 
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PERFORMANCE TESTS 

4-17. AVERAGE NOISE LEVEL (Cont'd) 

NOTE 

Do not tune above 18.0 GHz for this step. 

11. Repeat steps 2 through 5 for the frequency range of 18.0 - 21.0 GHz. 

12. Repeat entire procedure with ALT IF on. 

TABLE 4-5. AVERAGE NOISE LEVEL 

Maximum 

Average Noise Level FREQUENCY 
BAND GHz 

Setting 

.01-3 

6-9 

3 -9 
9-15 

6-15 

12.1-21 

12.1-21 

Actual (Reg. IF) I Actual (ALT IF)  

Specified Frequency Range (G Hz) 

Reg. l F 

0.010-3.060 

6.035-9.060 

3.033-9.120 

9.058-15.120 

6.055-15.180 

12.080-18.000 

18 .OOO-2 1 .OOO 

ALT I F  

0.025-3.060 

6.020-9.060 

3.048-9.120 

9.043-15.120 

6.070-15.180 

12.065-18.000 

18.000-2 1 .OOO 
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MODEL 8559A 

4-18. RESIDUAL RESPONSES 

SPECIFICATION: 

Residual responses are less than - 90 dBm (0.01 - 3.06 GHz) with 0 dB input attenuation and no signal present 
at input. They are less than - 90 dBm (0.025 - 3.06 GHz) with ALT IF selected. 

DESCRIPTION: 

Signals present on the display without an input signal applied to the spectrum analyzer are residual responses. 
The .Ol - 3 GHz frequency band is checked for residual responses greater than - 90 dBm. 

EQUIPMENT: 

Variable Persistence/Storage Display ...................................... HP 18 1T/TR 
5(M2 Termination, Type N (m) ....................................... HP 909A, Opt. 012 

NOTE 

The HP 853A Spectrum Analyzer Display may be substituted for the HP 
181TKR in this procedure. 

NOTE 

This test can be performed with no input termination if INPUT ATTEN is set 
to 20 dB. Note that the input attenuation must then be taken into consider- 
ation in establishing the equivalent REFERENCE LEVEL control setting for 
the measurement. A REFERENCE LEVEL setting of -40 dBm with 20 dB 
INPUT ATTEN is equivalent to a REFERENCE LEVEL setting of -60 dBm 
with 0 dB INPUT ATTEN. 

PROCEDURE: 

1. Set spectrum analyzer controls as follows: 

FREQUENCYBANDGHz .................................................. .01-3 
TUNING .............................................................. 0.050GHz 
FREQSPAN/DIV ......................................................... 10MHz 
RESOLUTION BW ............................................... 1 MHz, uncoupled 
INPUTATTEN .............................................................. OdB 
REFERENCELEVEL .................................................... -60dBm 
REFLEVELFINE .............................................................. 0 
Amplitude Scale ........................................................ 10 dB/DIV 
SWEEPTIME/DIV ........................................................ AUTO 
SWEEPTRIGGER ..................................................... FREERUN 
ALTIF ..................................................................... OFF 
SIGIDENT ................................................................. OFF 
BLCLIP .................................................................... OFF 
VIDEOFILTER ......................................................... 12o'clock 
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PERFORMANCE TESTS 

4-18. RESIDUAL RESPONSES (Cont'd) 

Terminate INPUT 5(M2 connector with 50-ohm termination. 

Adjust TUNING control to position LO feedthrough signal on leftmost vertical graticule line. 

Set RESOLUTION BW control to 10 kHz, leaving FREQ SPAN/DIV set to 10 MHz. Adjust BL CLIP 
control clockwise until just the peaks of the noise are displayed. Set the SWEEP TRIGGER control to 
SINGLE and display PERSISTENCE control to MAX. 

Set display to WRITE and momentarily press ERASE. Turn SWEEP TRIGGER control clockwise to 
trigger a single sweep, adjusting BL CLIP and display INTENSITY controls until just the peaks of the 
noise are displayed. Press ERASE and trigger another sweep. 

Set display to VIEW and check for residual responses greater than -90 dBm. Record frequency and 
amplitude of residual response with the greatest amplitude. 

GHz 

dBm 

NOTE 

Residual responses are often visible within 10 MHz of the HP 8559A LO 
feedthrough signal (25 MHz with ALT IF selected). These residual responses 
are not within the instrument's specified frequency range and should be 
excluded from consideration in this performance test. 

7. Increase TUNING control setting in 100-MHz increments and use procedure of steps 5 - 7 to check for 
residual responses from 10 MHz to 3.060 GHz (25 MHz - 3.060 GHz with ALT IF selected). 
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4-19. FREQUENCY RESPONSE 

SPECIFICATION: 

Frequency response measured with 0 or 10 dB of input attenuation includes input attenuator flatness, mixer 
flatness, and band-to-band amplitude variation. Table 4-6 shows the frequency response specifications. 

TABLE 48. FREQUENCY RESPONSE SPEClFiCATiONS 

FREQUENCY BAND (GHz) Frequency Response 
(*dB Maximum) 

DESCRIPTION: 

Frequency response is checked in each frequency band. With the spectrum analyzer set to full sweep, an RF 
input signal is very slowly swept across the entire frequency band. The resulting display is a series of narrow 
signals that vary in height across the CRT. Since the RF source is leveled and held flat across each frequency 
band, variations in amplitude on the display represent variations in the frequency response of the spectrum 
analyzer. Leveling within reasonable limits becomes difficult from 18 GHz to 21 GHz, so the RF output at the 
power splitter is characterized and compensated for when making the measurement of this frequency range. 

SPECTRUM 
ANALYZER 

POWER 
METER 

o
O

o 

0 :=*;; 

INPUT 50 

R F 

W E E P  Pf.!?-/: 
OSCILLATOR 2 . 4 Q H z )  

ATTENUATOR 
SENSOR ! ADAPTER 

ADAPTER 
SPL l TTER 
(CONNECTS 
D l  RECTLY 
TO 20 dB 
ATTENUATORI 

ADAPTER t 

RF 
PLUO- I N  

( 2  TO 
2 1  Q H z l  

I 
FIGURE 4-14. FREQUENCY RESPONSE TEST SETUP 
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PERFORMANCE TESTS 

4-19. FREQUENCY RESPONSE (Cont'd) 

NOTE 

The HP 853A Spectrum Analyzer Display is not recommended for use in this 
procedure. 

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this 
procedure, if necessary. 

EQUIPMENT: 

Variable Persistence/Storage Display . . 
......................................................... Sweep Oscillator HP 8620C 

............................................................ RF Plug-in HP 86222A 

........................................................ RF Plug-in HP 86290B-H08 
........................................................... Power Meter HP 435A/B 
........................................................... Power Sensor HP 8485A 
................................................. Power Splitter HP 1 1667A, Opt. C16 

................................................ Attenuator, 20-dB HP 8491B, Opt. 020 
CrystalDetector ........................................................ HP33330C 

............................... Adapter, Type N (m) to SMA (f) (2 required) HP 1250-1250 
.......................................... Adapter, Type N (f) to SMA(f) HP 1250-1745 

........................................... Adapter, Type N (m) to N (m) HP 1250-0778 
...................................... Test Cable, SMC (m) to BNC (m) HP 1 1592-60001 

................................... Cable Assembly, SMA (m) to SMA (m) HP 8120-1 578 

PROCEDURE: 

1. Set equipment controls as follows: 

Spectrum Analyzer: 

FREQUENCYBANDGHz .................................................. .01-3 
TUNING .............................................................. 0.000GHz 
FREQSPAWDIV ......................................................... 10MHz 
RESOLUTION BW ................................................ 300 kHz, coupled 
INPUTATTEN .............................................................. OdB 
REFERENCELEVEL .................................................... -20dBm 

............................................................ REFLEVELFINE -4 
Amplitudescale ........................................................ 10dB/DIV 
SWEEPTIME/DIV ........................................................ AUTO 
SWEEPTRIGGER ..................................................... FREERUN 
ALTIF ..................................................................... OFF 
SIGIDENT ................................................................. OFF 
BLCLIP .................................................................... OFF 
VIDEO FILTER .............................................. Full CW (not in detent) 
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PERFORMANCE TESTS 

4-19. FREQUENCY RESPONSE (Cont'd) 

Sweep Oscillator: 

CW Frequency ............. 
MARKERS ............... 

............ SWEEP MODE 
......... SWEEP TRIGGER 

SWEEP-TIME-SEC ........ 
RF OFF-ON ............... 
ALC Switch ............... 

........... POWER LEVEL 
RF BLANKING (Rear Panel) . 
FM-NORM-PL (Rear Panel) . 
1 kHz SQ WAVE (Rear Panel) . 

....... 0.100GHz 
OFF ............ 

. AUTO (or TIME) 

............ EXT 
............. 100 

OFF ............ 
............ EXT 
........ Midrange 
............. ON 

NORM .......... 
OFF ............ 

2. Center LO feedthrough signal on CRT with spectrum analyzer TUNING control. Adjust FREQ CAL for 
a FREQUENCY GHz readout of 0.000. 

FIGURE 4-15. TYPICAL FREQUENCY RESPONSE FOR .O1 TO 2.4 GHz 

Using 0.01 - 2.4 GHz sweep oscillator plug-in, connect equipment as shown in Figure 4-14. Connect 
output of power splitter, through 20-dB attenuator, to spectrum analyzer input. Turn sweep oscillator RF 
power ON and adjust ALC GAIN control for leveled output indication. 

NOTE 

Use maximum possible ALC GAIN to avoid leveling errors during swept 
measurements. 
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4-19. FREQUENCY RESPONSE (Cont'd) 

4. Adjust spectrum analyzer TUNING control for a FREQUENCY GHz readout of 0.100. Set sweep oscilla- 
tor to CW with frequency of 100 MHz and use CW control to center signal on spectrum analyzer display. 

5 .  Calibrate and zero power sensor and meter. Disconnect power splitter from 20-dB attenuator and connect 
to power sensor. Adjust sweep oscillator POWER LEVEL control for a power meter indication of - 8 
dBm. 

6. Connect output of power splitter through 20-dB attenuator directly (do not use cable) to spectrum analyzer 
input. Select Amplitude Scale setting of 1 dB/DIV, and adjust REF LEVEL FINE control as necessary to 
place peak of 100 MHz signal at center horizontal graticule line of spectrum analyzer display. 

7. Adjust spectrum analyzer TUNING control for a FREQUENCY GHz readout of 0.060. Adjust sweep 
oscillator CW control for 60 MHz signal, centered on spectrum analyzer display. 

8. Set sweep oscillator AF control for 100 MHz sweep. Adjust spectrum analyzer display PERSISTENCE 
control fully clockwise. Adjust sweep oscillator SWEEP TIME vernier for slow sweep (30 seconds or 
longer) and trigger a sweep. Record greatest positive and greatest negative deviation of signal peaks from 
center horizontal graticule line (10 MHz to 110 MHz). 

Maximum divisions 

Minimum divisions 

9. Adjust spectrum analyzer TUNING control for a FREQUENCY GHz readout of 0.100. Set sweep oscilla- 
tor to CW with frequency of 100 MHz and use CW control to center signal on spectrum analyzer display. 

10. Set spectrum analyzer FREQ SPAN/DIV control to F (full band) and RESOLUTION BW control to 3 
MHz. Adjust TUNING control fully clockwise to position tuning marker at high end of selected frequency 
band. Adjust REF LEVEL FINE control as necessary to place peak of 100 MHz signal (near LO feed- 
through signal) at center horizontal graticule line of spectrum analyzer display. 

11. Set sweep oscillator for FULL BAND (10 MHz to 2.4 GHz) and trigger a sweep. Record greatest positive 
and greatest negative deviation of signal peaks from center horizontal graticule line (10 MHz to 2.4 GHz). 
Record deviation of signal peak located at 8th vertical graticule line (approximately 2.1 GHz). 

Maximum divisions 

Minimum divisions 

8th graticule line divisions 

12. Remove 0.01 - 2.4 GHz RF Plug-in from sweep oscillator mainframe and replace with 2- 22 GHz RF 
Plug-in. Select band 4 (2.0 - 22 GHz) on HP 8620C sweep oscillator. 

13. Set sweep oscillator to CW with frequency of 2.1 GHz and use CW control to position signal on 8th 
vertical graticule line of spectrum analyzer display. Adjust ALC GAIN control for leveled sweep oscillator 
output and adjust POWER LEVEL control to place signal peak at same amplitude measured in step 11. 
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PERFORMANCE TESTS 

4-19. FREQUENCY RESPONSE (Cont'd) 

NOTE 

Use maximum possible ALC GAIN to avoid leveling errors during swept 
measurements. 

Do not adjust spectrum analyzer REF LEVEL FINE control or sweep oscillam 
tor POWER LEVEL control during the remaining steps of this performance 
test. 

14. Adjust spectrum analyzer TUNING control fully counterclockwise to position tuning marker at low end 
of selected frequency band. Set sweep oscillator CW control to 2.5 GHz and AF control for 1 GHz sweep. 
Trigger a sweep, and record greatest positive and greatest negative deviation of signal peaks from center 
horizontal graticule line (2 GHz to 3 GHz). 

Maximum divisions 

Minimum divisions 

NOTE 

It is normal for the HP 8559A to exhibit baseline lift with an input signal at 
approximately 3.0075 GHz(2.9925 with ALT IF selected). Adjust sweep oscil- 
lator sweep range as necessary to avoid baseline lift during frequency 
response measurements. 

If frequency response appears out of specification near a band edge, use a 
frequency counter with sweep oscillator in CW to ensure the frequency in 
question is within the specified band. 

15. Compare values recorded in steps 8, 11, and 14, and record overall greatest positive and greatest negative 
deviation from center horizontal graticule line for entire .01- 3 GHz frequency band. Frequency response 
(deviation from center horizontal graticule line) should not exceed k 1.0 dB ( k 1.0 division). 

Maximum divisions (.01- 3 GHz) 

Minimum divisions (.01 - 3 GHz) 

16. Calculate mean deviation for .01- 3 GHz frequency band using maximum and minimum values recorded 
in step 15. (For example, a maximum of + 0.5 and a minimum of -0.7 results in a mean deviation of 
- 0.1) 

Maximum + Minimum 
Mean deviation = - - divisions 
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4.19. FREQUENCY RESPONSE (Cont'd) 

Frequency Response, 3 - 18 GHz 

NOTE 

For the higher frequency bands, multiple responses may appear on spec - 
trum analyzer display during frequency response measurement. Adjust 
INTENSITY control as necessary for optimum display of in -band signal 
peaks. 

17. Select 6 - 9 GHz frequency band on spectrum analyzer. Set sweep oscillator to CW and frequency to 7.5 
GHz. Use CW control to center signal on spectrum analyzer display. Set AF control for 3 GHz and trigger 
a sweep. Adjust spectrum analyzer TUNING control clockwise several turns to reposition tuning marker. 
Trigger another sweep. Record greatest positive and greatest negative deviation of signal peaks from center 
horizontal graticule line (neglect deviations caused by tuning marker). 

Maximum divisions 

Minimum divisions 

18. To calculate frequency response for 6 - 9 GHz frequency band, subtract mean deviation of step 16 from 
maximum and minimum values recorded in step 17. Frequency response should not exceed k 1.0 dB 
( + 1.0 division). 

Maximum divisions (6 - 9 GHz) 

Minimum divisions (6 - 9 GHz) 

19. Select 3 - 9 GHz frequency band on spectrum analyzer. Set sweep oscillator to CW and frequency to 6.0 
GHz. Use CW control to center signal on spectrum analyzer display. Set AF control for 6 GHq and trigger 
a sweep. Adjust spectrum analyzer TUNING control to reposition tuning marker. Trigger another sweep. 
Record greatest positive and greatest negative deviation of signal peaks from center horizontal graticule 
line (neglect deviations caused by tuning marker). 

Maximum divisions 

Minimum divisions 

20. Subtract mean deviation of step 16 from maximum and minimum values recorded in step 19. Frequency 
response for 3 - 9 GHz frequency band should not exceed + 1.5 dB ( + 1.5 divisions). 

Maximum divisions (3 - 9 GHz) 

Minimum divisions (3 - 9 GHz) 
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4-19. FREQUENCY RESPONSE (Cont'd) 

21. Select 9 - 15 GHz frequency band on spectrum analyzer. Set sweep oscillator to CW and frequency to 12.0 
GHz. Use CW control to center signal on spectrum analyzer display. Trigger a 6 GHz sweep. Adjust 
spectrum analyzer TUNING control to reposition tuning marker. Trigger another sweep. Record greatest 
positive and greatest negative deviation of signal peaks from center horizontal graticule line (neglect devia- 
tions caused by tuning marker). 

Maximum divisions 

Minimum divisions 

22. Subtract mean deviation of step 16 from maximum and minimum values recorded in step 21. Frequency 
response for 9 - 15 GHz frequency band should not exceed + 1.8 dB (+ 1.8 divisions). 

Maximum divisions (9 - 15 GHz) 

Minimum divisions (9 - 15 GHz) 

23. Select 6 - 15 GHz frequency band on spectrum analyzer. Set sweep oscillator to CW and frequency to 10.5 
GHz. Use CW control to center signal on spectrum analyzer display. Set AF control for 9 GHz and trigger 
a sweep. Adjust spectrum analyzer TUNING control several turns to reposition tuning marker. Trigger 
another sweep. Record greatest positive and greatest negative deviation of signal peaks from center hori- 
zontal graticule line (neglect deviations caused by tuning marker). 

Maximum divisions 

Minimum divisions 

23. Subtract mean deviation of step 16 from maximum and minimum values recorded in step 23. Frequency 
response for 6 - 15 GHz frequency band should not exceed k 2.1 dB (+ 2.1 divisions). 

Maximum divisions (6 - 15 GHz) 

Minimum divisions (6 - 15 GHz) 

25. Select 12.1 - 21 GHz frequency band on spectrum analyzer and adjust TUNING control fully clockwise. 
Set sweep oscillator to CW and frequency to 15 GHz. Set AF control for 6 GHz and trigger a sweep. 
Record greatest positive and greatest negative deviation of signal peaks from center horizontal graticule 
line (12.1 GHz to 18 GHz). 

Maximum divisions 

Minimum divisions 



MODEL 8559A PERFORMANCE TESTS 

PERFORMANCE TESTS 

4-19. FREQUENCY RESPONSE (Cont'd) 

26. Subtract mean deviation of step 16 from maximum and minimum values recorded in step 25. Frequency 
response for 12.1 - 18 GHz portion of 12.1 - 21 GHz frequency band should not exceed + 2.3 dB (+ 2.3 
divisions). 

Maximum divisions (12.1 - 18 GHz) 

Minimum divisions (12.1 - 18 GHz) 

Frequency Response, 18 - 21 GHz 

Disconnect power splitter from 20-dB attenuator and connect it to the power sensor. Set sweep oscillator to 
CW with frequency of 18.0 GHz and measure output at power splitter with power meter. 

Use CW control to slowly tune sweep oscillator from 18 GHz to 21 GHz. Note all peak deviations from 
reference power level (recorded in step 27) and the frequencies at which they occur. Record frequencies and 
power levels in Table 4-7. 

Connect output of power splitter through 20-dB attenuator to spectrum analyzer input. Adjust spectrum 
analyzer TUNING control counterclockwise several turns. Use CW control to tune sweep oscillator to 
frequencies recorded in step 28 and record deviation of signal peak from center horizontal graticule line. 

Set sweep oscillator to CW with frequency of 19.5 GHz. Set AF control for 3 GHz and trigger a sweep. 
Note greatest positive and greatest negative deviation of signal peaks (18 GHz to 21 GHz). Use sweep 
oscillator CW control to tune to points of greatest deviation. Record frequencies and deviations from 
center horizontal graticule line in Table 4-7. 

Disconnect power splitter from 20-dB attenuator and connect it to the power sensor. Use CW control to 
tune sweep oscillator to frequencies recorded in step 30 and record power levels in Table 4-7. 

Algebraically subtract reference power level recorded in step 27 from each power meter indicated recorded 
in Table 4-7. Record results in Power Deviation column (see example). Add corresponding deviation from 
center horizontal graticule line to each power deviation and record results in Sum of Deviations column. 
Subtract mean deviation of step 16 from each value in Sum of Deviations column and record results in 
Deviation from Mean column. Frequency response for 18 - 21 GHz portion of 12.1 - 21 GHz frequency 
band should not exceed k 3.0 dB ( k 3 divisions). 
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4-19. FREQUENCY RESPONSE (Cont'd) 

TABLE 4-7. CORRECTING FOR FREQUENCY RESPONSE OF SIGNAL SOURCE 

Frequency 
(G Hz) 

18.0 

*deviation relative to 

Power Meter 
lndication 

(d Bm) 

Power 
Deviation* 

(dB) 

0 (Ref .) 

Deviation from 
Center Graticule 
Line (divisions 

or dB) 

power meter indication at 18.0 GHz, recorded in step 27. 

Sum of 
Deviations 

(dB) 

Deviation 
from Mean 

(dB) 

Frequency 
(GH4 

EXAMPLE(MEAN DEVIATION OF -0.1 dB) 

I I 

Power Meter 
Indication 

(d Bm) 

Sum of 
Deviations 

(dB) 

-8.0 

-9.0 

-8.5 

-7 .o 
-9 .o 
-8.5 

-7.5 

Deviation 
from Mean 

(dB) 

Power 
Deviation* 

(dB) 

0 (Ref .) 
-1 .O 

-0.5 

+1 .o 
-1 .o 
-0.5 

+0.5 

Deviation from 
Center Graticule 
Line (divisions 

or dB) 
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4-20. GAlN COMPRESSION 

SPECIFICATION: 

Gain compression is less than 0.5 dB for a - 10 dBm input level with 0 dB attenuation. 

DESCRIPTION: 

Gain compression is measured by changing the power level at the spectrum analyzer input from -20 dBm to 
- 10 dBm. The displayed signal level will change by less than 10 dB, indicating gain compression in the input 
mixer. Since a 10-dB change in IF gain is used to keep the signal trace near the same point on the display when 
the input power is increased, the error due to this IF gain change is first measured, then subtracted from the 
displayed deviation to give the deviation due only to gain compression. 
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o 
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ADAPTER 

FIGURE 4-16, GAlN COMPRESSION TEST SETUP 

EQUIPMENT: 

Signal Generator . . . . ..................................................... HP 8640B 
Power Meter ........................................................... HP 435A/B 
Powersensor ........................................................... HP8481A 
Power Splitter ................................................. HP 1 1667A, Opt. C16 
20-dB Attenuator ................................................ HP 8491 B, Opt. 010 
Adapter, Type N (m) to BNC (f) (2 required). .............................. HP 1250-0780 

............................................. Adapter, Type N (f) to N (f) HP 1250-1472 



PERFORMANCE TESTS 

PERFORMANCE TESTS 

MODEL 8559A 

4-20. GAIN COMPRESSION (Cont'd) 

PROCEDURE: 

1. Set equipment controls as follows: 

Spectrum Analyzer: 

FREQUENCYBANDGHz .................................................. .01-3 
.............................................................. TUNING 0.050GHz 

FREQ SPAN/DIV ......................................................... 100 kHz 
RESOLUTION BW .............................................. 300 kHz, uncoupled 
INPUTATTEN ............................................................. 10dB 
REFERENCE LEVEL .................................................... - 10 dBm 

........................................................... REFLEVELFINE -10 
Amplitude Scale ........................................................ 10 dB/DIV 
SWEEP TIME/DIV ........................................................ AUTO 
SWEEPTRIGGER ..................................................... FREERUN 
ALT IF ..................................................................... OFF 

................................................................. SIGIDENT OFF 
..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BLCLIP OFF 

............................................................. VIDEOFILTER OFF 

Signal Generator: 

COUNTERMODE ........................................................... INT 
AM ........................................................................ OFF 
FM ........................................................................ OFF 
FREQUENCYTUNE ...................................................... 50MHz 
RF .......................................................................... ON 

........................................................ OUTPUTLEVEL -4dBm 

2. Connect equipment as shown in Figure 4-16. Note that the 10-dB attenuator is placed between the power 
splitter and spectrum analyzer INPUT 5(M2 connector. 

3. Adjust signal generator OUTPUT LEVEL control for a power meter reading of - 10 dBm (-20 dBm at 
spectrum analyzer INPUT 5(X2 connector). 

4. Adjust spectrum analyzer TUNING control to center 50 MHz signal on CRT. Set Amplitude Scale control 
to 1 dB/DIV and adjust REF LEVEL FINE control to place peak of signal at a convenient horizontal 
graticule line other than top graticule line. 

5. Adjust signal generator OUTPUT LEVEL control for a power meter reading of 0 dBm (- 10 dBm at 
spectrum analyzer INPUT 5(M2 connector). 

6. Set spectrum analyzer REFERENCE LEVEL control to 0 dBm, leaving REF LEVEL FINE control at 
setting established in step 4. Record deviation of signal peak from reference graticule line of step 4 (step- 
gain error). Values above reference line are positive ( + ); those below are negative ( - ). 
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4-20. GAIN COMPRESSION (Cont'd) 

Adjust signal generator OUTPUT LEVEL control for a power meter reading of - 10 dBm (-  20 dBm at 
spectrum analyzer 50Q connector). 

Set spectrum analyzer INPUT ATTEN control to 0 dBm, REFERENCE LEVEL control to - 20 dBm, 
and REF LEVEL FINE control to 0. Adjust REF LEVEL CAL control to place peak of signal at refer- 
ence graticule line of step 4. 

Adjust signal generator OUTPUT LEVEL control for a power meter reading of 0 dBm (- 10 dBm at 
spectrum analyzer 50Q connector). 

Set spectrum analyzer REFERENCE LEVEL control to - 10 dBm. Record deviation of signal peak from 
reference graticule line of step 4. 

dB 

Calculate gain compression by algebraically subtracting step-gain error (step 4) from deviation of signal 
peak (step 7). Gain compression should be less than 0.5 dB, 

dB 

Set spectrum analyzer INPUT AmEN control to 10 dB and REFERENCE LEVEL control to - 10 dBm. 
Connect CAL OUTPUT to INPUT 5(M2 connector and recalibrate REF LEVEL CAL control setting. 
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4.21. BANDWIDTH SWITCHING (AMPLITUDE VARIATION) 

SPECIFICATION: 

Bandwidths 3 MHz to 300 kHz: < + 0.5 dB 
Bandwidths 3 MHz to 1 kHz: < + 1 .O dB 

DESCRIPTION: 

The CAL OUTPUT signal is applied to INPUT 50Q connector and displayed on CRT. The peak of displayed 
35-MHz signal is centered on CRT and adjusted for a vertical deflection of several divisions. The amplitude 
variation of the signal is measured for each RESOLUTION BW control setting. The overall variation between 
RESOLUTION BW settings of 3 MHz through 300 kHz should be less than 1.0 dB (k0.5 dB). The overall 
variation between RESOLUTION BW settings of 3 MHz through 1 kHz should be less than 2.0 dB (k 1.0 dB). 

PROCEDURE: 

Set spectrum analyzer controls as follows: 

FREQUENCYBANDGHz .................................................. .01-3 
TUNING ............................................................. 0.035GHz 
FREQSPAN/DIV .......................................................... lMHz 
RESOLUTION BW ............................................... 3 MHz, uncoupled 
INPUT AlTEN ............................................................. 10 dB 
REFERENCE LEVEL ....................................................... 0 dBm 
REFLEVELFINE ........................................................... -10 
Amplitudescale ......................................................... IdB/DIV 
SWEEP TIME/DIV ........................................................ AUTO 
SWEEPTRIGGER ..................................................... FREERUN 
ALTIF ..................................................................... OFF 
SIG IDENT ................................................................. OFF 
BLCLIP .................................................................... OFF 
VIDEOFILTER ............................................................. OFF 

Connect CAL OUTPUT signal to INPUT 5(X2 connector. 

Adjust TUNING control to center 35-MHz signal on CRT. 

Adjust REF LEVEL FINE control to position peak of signal seven divisions above graticule baseline. 

Set RESOLUTION BW and FREQ SPAN/DIV controls to settings indicated in Table 4-8. Record devia- 
tion of signal peak from reference graticule line for each RESOLUTION BW control setting. Values above 
reference line set in step 4 are positive ( + ); values below reference line are negative ( - ). 

To find overall variation in Table 4-8, algebraically subtract greatest negative amplitude deviation from 
greatest positive amplitude deviation. If all changes in amplitude are of the same sign, overall variation is 
largest positive or largest negative change in amplitude. Overall variation between 3 MHz and 300 kHz 
RESOLUTION BW setting should be <1.0 dB (k0.5 dB). Overall variation between 3 MHz and 1 kHz 
RESOLUTION BW settings should be <2.0 dB ( + 1.0 dB). 
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4-21. BANDWIDTH SWITCHING (AMPLITUDE VARIATION) (Cont'd) 

TABLE 4-8. BANDWIDTH SWITCHING (AMPLITUDE VARIATION) 

RESOLUTION 
BW 

Setting 

100 kHz 
30 kHz 

10 kHz 
3 kHz 

1 kHz 

3 MHz 

1 MHz 

300 kHz 

50 kHz 

10 kHz 

10 kHz 

10 kHz 

10 kHz 

FREQ 
SPANIDIV 

Setting 

l MHz 

500 kHz 

100 kHz 

Amplitude 
Deviation 

(dB) 

0 (Ref) 

Overall Variation Between 
3 MHz and 300 kHz 

RESOLUTION BW Settings (dB) 

Overall Variation 
Between 3 MHz and 

1 kHz RESOLUTION 
Bw (dB, 
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4-22. INPUT ATTENUATOR ACCURACY 

SPECIFICATION: 

Step Accuracy (0 dB to 60 dB): < k 1.0 dB per 10-dB step, 0.01 to 18.0 GHz 
Maximum Cumulative Step Error (0 dB to 60 dB): < 2.4 dB, 0.01 to 18.0 GHz 

DESCRIPTION: 

The input attenuator accuracy is tested over the range of 0 to 60 dB using an RF substitution method. A step 
attenuator that has been calibrated at 30 MHz by a Standards Laboratory is used for substitution. The known 
error of the calibrated attenuator is taken into account when computing the input attenuator accuracy. 

SPECTRUM 
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FIGURE 4-17. INPUT ATTENUATOR ACCURACY TEST SETUP 

EQUIPMENT: 

(j 10 dB 
ATTENUATOR 

SignalGenerator ......................................................... HP8640B 
Step Attenuator (10 dB/step) ...................................... HP 355D, Opt. H82 
10-dB Attenuztor ................................................ HP 8491B, Opt. 010 
Adapter, Type N (m) to BNC (f) (2 required) ............................... HP 1250-0780 
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PERFORMANCE TESTS 

4-22. INPUT ATTENUATOR ACCURACY (Cont'd) 

PROCEDURE: 

Connect equipment as shown in Figure 4-17 and set controls as follows: 

Spectrum Analyzer: 

.................................................. FREQUENCY BAND GHz .01- 3 
TUNING ................................................................. 30MHz 
FREQSPAN/DIV .......................................................... 2MHz 

......................................................... RESOLUTIONBW lMHz 
INPUTATTEN ............................................................. 60dB 

....................................................... REFERENCELEVEL OdBm 
REFLEVELFINE .............................................................. 0 
Amplitudescale ........................................................ 10dB/DIV 
SWEEPTIME/DIV ........................................................ AUTO 
SWEEPTRIGGER ..................................................... FREERUN 
ALTIF ..................................................................... OFF 
SIGIDENT ................................................................. OFF 
BLCLIP .................................................................... OFF 
VIDEOFILTER .......................................................... 2o'clock 

Signal Generator: 

COUNTER MODE .............................................. INT EXPAND XlO 
AM ....................................................................... OFF 
FM ........................................................................ OFF 
FREQUENCYTUNE .................................................... 30.0MHz 
RF .......................................................................... ON 
OUTPUTLEVEL .......................................................... OdBm 

Set step attenuator to 0 dB and use spectrum analyzer TUNING control to center 30 MHz signal from 
signal generator on CRT display. Set FREQ SPAN/DIV to 20 kHz, RESOLUTION BW to 10 kHz, and 
Amplitude Scale to 1 dB/DIV. 

Adjust signal generator OUTPUT LEVEL control to position peak of signal seven divisions above grati- 
cule baseline. 

Set step attenuator and INPUT AmEN control to settings indicated in Table 4-9. For each setting, record 
deviation of signal peak from reference graticule line set in step 3. 

NOTE 

The REFERENCE LEVEL control setting changes by 10 dB for every 10-dB 
change in INPUT ATTEN. Do not change the REFERENCE LEVEL setting 
after changing the INPUT ATTEN setting. 
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PERFORMANCE TESTS 

MODEL 8559A 

4.22. INPUT ATTENUATOR ACCURACY (Cont'd) 

TABLE 4-9. INPUT AllENUATOR ACCURACY 

INPUT ATTEN 
Setting 

(dB) 

Step 
Attenuator 

Setting (dB) 

Amplitude 
Deviation 

(dB) 

Step Attenuator 
Error 

(Calibration) " 

Corrected 
Deviation 

(dB) 

I *Attenuations > dial settings are positive (+). Attenuations < dial settings are negative (-). For example, 9.99 dB 
calibration for a 10 dB attenuator setting represents an error of -0.01 dB. I 

To compute corrected deviation for each setting, add step attenuator error to amplitude deviation. Cor- 
rected deviation should not exceed 5 1.0 dB between any two adjacent INPUT ATTEN setting. 

dB Maximum Error per 10-dB Step 

Record maximum positive and maximum negative corrected deviation values. Difference between these 
two values (maximum cumulative step error) should not exceed 2.4 dB. 

dB Maximum Positive Corrected Deviation 

dB Maximum Negative Corrected Deviation 

dB Maximum Cumulative Step Error 
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PERFORMANCE TESTS 

4-23. REFERENCE LEVEL ACCURACY 

SPECIFICATION: 

Step Accuracy (steps referenced with 0 dB input attenuation): 
- 10 dBm to - 80 dBm: + 0.5 dB 
-10dBmto-100dBm: +1.0dB 

Vernier Accuracy: f 0.5 dB 

DESCRIPTION: 

The reference level accuracy is tested over the range of - 10 dBm to - 100 dBm by checking the IF gain steps in 
1 dB/DIV (Log) and in LIN. The resulting maximum deviation in each case must be less than k0.5 dB from 
- 10 dBm to - 80 dBm and less than k 1.0 dB from - 10 dBm to - 100 dBm. 

SPECTRUM 
ANALYZER 

SIQNAL QENERATOR 

ADAPTER t 
STEP 

ATTENUATOR 
3550 

OPT H82 

A ! ! 

STEP 
ATTENUATOR 

S55C 
OPT H8O 

FIGURE 4-18. REFERENCE LEVEL ACCURACY TEST SETUP 

EQUIPMENT: 

SignalGenerator ......................................................... HP8640B 
10-dB Attenuator ................................................ HP 8491B, Opt. 010 
Step Attenuator (1 dB/step) ........................................ HP 355C, Opt. H80 
Step Attenuator (10 dB/step) ...................................... HP 355D, Opt. H82 
Adapter, Type N (m) to BNC (f) (2 required) ............................... HP 1250-0780 
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PERFORMANCE TESTS 

MODEL 8559A 

4-23. REFERENCE LEVEL ACCURACY (Cont'd) 

PROCEDURE: 

Step Accuracy in Log Mode 

Set equipment controls as follows: 

Spectrum Analyzer: 

FREQUENCYBANDGHz .................................................. .01-3 
TUNING ................................................................. 30MHz 
FREQ SPAN/DIV ......................................................... 100 kHz 
RESOLUTION BW ................................................ 30 kHz, uncoupled 
INPUTATTEN .............................................................. OdB 
REFERENCE LEVEL .................................................... - 10 dBm 
REFLEVELFINE .............................................................. 0 
Amplitude Scale ......................................................... 1 dB/DIV 
SWEEP TIME/DIV ........................................................ AUTO 
SWEEPTRIGGER ..................................................... FREERUN 

..................................................................... ALTIF OFF 
SIG IDENT ................................................................. OFF 
BLCLIP .................................................................... OFF 
VIDEOFILTER .......................................................... 2o'clock 

Signal Generator: 

.............................................. COUNTERMODE INT,EXPANDXlO 
........................................................................ AM OFF 
........................................................................ FM OFF 

...................................................... FREQUENCYTUNE 30MHz 
RF .......................................................................... ON 

........................................................ OUTPUTLEVEL -2dBm 

Connect equipment as shown in Figure 4-18 using 10-dB step attenuator. Set step attenuator to 0 dB and 
adjust spectrum analyzer TUNING control to center 30 MHz signal on CRT Set FREQ SPAN/DIV 
control to 10 kHz and RESOLUTION BW control to 3 kHz, adjusting TUNING control as necessary to 
keep signal centered on CRT 

Adjust signal generator OUTPUT LEVEL control to position peak of signal 6 divisions above graticule 
baseline. Set step attenuator and spectrum analyzer REFERENCE LEVEL control to settings indicated in 
Table 4-10. Record deviation of signal peak from 6th division for each setting. 

To calculate Corrected Deviation, add Step Attenuator Error (calibration data at 30 MHz) to Deviation 
from 6th Division for each setting. Corrected Deviation should not exceed + 0.5 dB from - 10 dBm to 
- 80 dBm, and should not exceed k 1.0 dB from - 10 dBm to - 100 dBm. Record maximum values. 
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PERFORMANCE TESTS 

4-23. REFERENCE LEVEL ACCURACY (Cont'd) 

REFERENCE 
LEVEL 

Setting (dBm) 

Corrected 
Deviation 

(dB) 

TABLE 4-10. IF GAIN ACCURACY IN LOG MODE 

*Attenuations > dial settings are positive (+). Attenuations < dial settings are negative (-). For example, 9.99 dB 
calibration for a 10 dB attenuator setting represents an error of -0.01 dB. 

Step Accuracy in Linear Mode 

Step Attenuator 
Error (Calibration) " 

(dB) 

(Ref) 

Step 
Attenuator 

Setting (dB) 

o 
10 

20 

30 

40 

50 

60 

70 

80 

90 

Set spectrum analyzer Amplitude Scale switch to LIN and REFERENCE LEVEL control to - 10 dBm. 
Set step attenuator to 0 dB. Readjust signal generator OUTPUT LEVEL control to position peak of signal 
6 divisions above graticule baseline. 

Deviation from 
6th Division 

(dB) 

0 (Ref) 

Set step attenuator and spectrum analyzer REFERENCE LEVEL control to settings indicated in Table 
4-1 1. Record deviation of signal peak from 6th division for each setting. 

Using Table 4-12, convert Deviation from 6th Division in Linear Mode to Deviation in dB for each setting. 
Record dB values in Table 4-1 1. 

To calculate Corrected Deviation, add Step Attenuator Error to Deviation from 6th Division in dB for 
each setting. Corrected Deviation should not exceed + 0.5 dB from - 10 dBm to - 80 dBm and + 1.0 dB 
from - 10 dBm to - 100 dBm. Record maximum values. 
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PERFORMANCE TESTS 

4-23. REFERENCE LEVEL ACCURACY (Cont'd) 

TABLE 4-11. IF GAIN ACCURACY IN LINEAR MODE 

Step Attenuator 
Setting 

(dB) 

I 

Deviation from 
6th Division 

Linear Mode (div.) 

REFERENCE 
LEVEL 

Setting (d Bm) 

-10 

-20 
-30 

-40 

-50 

-60 

-70 

-80 

-90 

-100 

0 (Ref.) 

Deviation from 
6th Division 

in dB* 

0 (Ref.) 

Step Attenuator 
Error 

:Calibration)**(dB) 

Ref. 

I *Use Table 4-1 2 to convert deviation in linear mode to deviation in dB. 
I **Attenuations > dial settings are positive (+). Attenuations < dial settings are negative (-). 

Corrected 
Deviation 

(dB) 

0 (Ref.) 

TABLE4-12. CONVERSION TABLE, DEVIATION IN LINEAR MODE 

POSITIVE DEVIATIONS 
(Above 6th division from graticule baseline) 

Linear (Divisions) 

NEGATIVE DEVIATIONS 
(Below 6th division from graticule baseline) 

Linear (Divisions) 
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PERFORMANCE TESTS 

4-23. REFERENCE LEVEL ACCURACY (Cont'd) 

Vernier Accuracy 

9. Replace 10-dB step attenuator with 1-dB step attenuator. Set spectrum analyzer controls as follows: 

FREQUENCY BAND GHz .................................................. .01- 3 
.............................................................. TUNING 0.030GHz 

.......................................................... FREQSPAN/DIV 50kHz 
RESOLUTION BW .............................................. 300 kHz, uncoupled 

.............................................................. INPUTATTEN OdB 
REFERENCE LEVEL .................................................... - 10 dBm 

.............................................................. REFLEVELFINE 0 
Amplitude Scale ......................................................... 1 dB/DIV 

........................................................ SWEEPTIME/DIV AUTO 
SWEEPTRIGGER ..................................................... FREERUN 
ALT IF ..................................................................... OFF 

................................................................. SIGIDENT OFF 
.................................................................... BLCLIP OFF 

.......................................................... VIDEOFILTER 2o'clock 

10. Set step attenuator to 0 dB. Center signal on CRT and adjust signal generator OUTPUT LEVEL control 
to position peak of signal 6 divisions above graticule baseline. Set step attenuator and spectrum analyzer 
REFERENCE LEVEL FINE control to settings indicated in Table 4-13. Record deviation of signal peak 
from 6th division for each setting. 

11. To compute Corrected Deviation, add Step Attenuator Error to Deviation from 6th Division for each 
setting. Corrected Deviation should not exceed k 0.5 dB for each setting. Record maximum value. 

TABLE 4-13. VERNIER ACCURACY 

Step Attenuator 
Setting 

(dB) 

-- - 

REFERENCE 
LEVEL FINE 

Setting 

- -- 

Deviation from 
6th Division 

(dB) 

0 (Ref) 

Step Attenuator 
Error (Calibration)* 

(dB) 

Corrected 
Deviation 

(dB) 

*Attenuations > dial settings are positive (t). Attenuations < diaI settings are negative (-). 
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PERFORMANCE TESTS 

4-24. SWEEP TlME ACCURACY 

SPECIFICATION: 

There are 20 selectable and calibrated sweep times in a 1-2-5 sequence from 2 pec/DIV to 10 sec/DIV 
(excluding 2 sec/DIV) . 
Sweep time accuracy: + 10% ( f 20% for 5 and 10 sec/DIV) 

DESCRIPTION: 

For SWEEP TIME/DIV control settings of 10 msec and less, the triangle-wave output of a function generator 
is used to modulate a 100-MHz signal applied to the spectrum analyzer input. This signal is demodulated in zero 
span, displaying a triangular waveform on the CRT. The function genertor is tuned to align the waveform with 
the vertical CRT graticule lines. The period of the function generator output is then measured with a counter to 
determine the sweep time. 
For SWEEP TIME/DIV control settings of 20 msec and greater, the display (AUX B) PENLIFT/BLANKING 
output is connected directly to the counter. The blanking signal is "low" during a spectrum analyzer sweep; the 
time interval between the falling and rising edges is measured to determine the sweep speed. 

ELECTRIC 
COUNTER 

FUNCT l ON 
QENERATOR 

I 
I 

BNC 
TEE 

SIGNAL GENERATOR 

l NPUT I AM 

SPECTRUM 
ANALYZER i 
I 
I 

AUX PEN1 B l F T l  
BLANK l NG 

RF I OUTPUT 

RQ 2141U CABLE 

FIGURE 4-19. SWEEP TlME ACCURACY TEST SETUP 

EQUIPMENT: 

......................................................... Signal Generator HP 8640B 
FunctionGenerator ...................................................... HP3310A 

.......................................... 50 MHz Universal Counter HP 5300B/5302A 
BNCTee ............................................................ HP1250-0781 

.......................... Cable Assembly RG-214/U with Type N Connectors HP 1 15WA 
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PERFORMANCE TESTS 

PERFORMANCE TESTS 

4-24. SWEEP TIME ACCURACY (Cont'd) 

PROCEDURE: 

1. Set equipment controls as follows: 

Spectrum Analyzer: 

.................................................. FREQUENCY BAND GHz .0 1 - 3 
TUNING .............................................................. 0.100GHz 
FREQSPAWDIV ......................................................... 10MHz 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RESOLUTION BW 3 MHz, uncoupled 
INPUTATTEN .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10dB 

.................................................... REFERENCELEVEL -10dBm 
REFLEVELFINE ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Amplitude Scale LIN 
.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SWEEPTIME/DIV AUTO 

..................................................... SWEEPTRIGGER FREERUN 
ALTIF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
SIGIDENT .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
BLCLIP .................................................................... OFF 
VIDEOFILTER .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 

Signal Generator: 

COUNTERMODE .............................................. INT,EXPANDXlO 
AM ........................................................................ OFF 
FM ........................................................................ OFF 
FREQUENCYTUNE ..................................................... 100MHz 
RF .......................................................................... ON 

....................................................... OUTPUT LEVEL - 10 dBm 

Function Generator: 

FUNCTION ................................................................. TRI 
RANGE ..................................................................... 10K 
Frequency ................................................................ 250kHz 
DCOFFSETLEVEL ............................................................ 0 

50 MHz Universal Counter: 

FUNCTION .......................................................... PERAVGB 
............................................... SAMPLE RATE Full counterclockwise 

TIMEBASE ................................................................ lms  
SENSITIVITY(A) ........................................................ 9o'clock 

.................................................. A 50 MHz Input .v (falling edge) 
SENSITIVITY (B) .................................................... Full clockwise 

................................................... B 10 MHz Input n (rising edge) 
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PERFORMANCE TESTS 

4-24. SWEEP TIME ACCURACY (Cont'd) 

2. Connect equipment as shown in Figure 4-19. Connect counter's B 10 MHz input to the function generator 
low output and the signal generator's AM input. 

3. Adjust spectrum analyzer TUNING control to center 100-MHz signal on CRT Set FREQ SPAWDIV 
control to 0, leaving RESOLUTION BW control at 3 MHz setting. Set SWEEP TIME/DIV control to 2 
psec. 

4. Set AM switch of HP 8640B to AC position. Adjust function generator AMPLITUDE control and signal 
generator AM MODULATION control for 50 percent modulation as indicated on the signal generator 
meter. 

5. Set spectrum analyzer SWEEP TRIGGER control to VIDEO. Adjust REFERENCE LEVEL and REF 
LEVEL FINE controls to center waveform on CRT 

6. Adjust function generator Frequency vernier to display exactly five cycles of triangle wave modulation on 
CRT, as shown in Figure 4-20a. Counter should indicate an average period of 4.00 + 0.04 ps. 

5 cycles 10 cycles 

a. 2pseclDIV b. 5pseclDIV through 10 mseclDlV 

FIGURE 4-20, SWEEP TIME ACCURACY 

7. Calculate actual sweep time per division by dividing average period from step 6 by 2. Record value in Table 
4-14. 

8. For spectrum analyzer SWEEP TIME/DIV control settings of 5 psec through 10 msec, adjust function 
generator RANGE and frequency controls to display exactly 10 cycles of triangle wave modulation on 
CRT, as shown in Figure 4-20b. Average period readings displayed on counter correspond to actual sweep 
time per division. Record values in Table 4-14. 
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PERFORMANCE TESTS 

4-24. SWEEP TIME ACCURACY (Cont'd) 

TABLE 4-14, SWEEPTIME ACCURACY, 2pSECTHROUGH 10 MSEC 

2 psec 

5 psec 

10 psec 

20 psec 

50 psec 

.1 msec 

.2 msec 

.5 msec 

1 msec 

2 msec 

5 msec 

10 msec 

SWEEP 
TIMEIDIV 

Setting 

250 kHz 
200 kHz 
100 kHz 

50 kHz 

20 kHz 

10 kHz 
5 kHz 

2kHz 

1 kHz 

500 Hz 

200 Hz 

100 Hz 

Function 
Generator 
Frequency 
(Approx.1 

Sweep Time per Division 

Minimum 

1.80 psec 

4.40 psec 

9.00 psec 

18 .OO psec 

45 .OO psec 

90.0 psec 

180.0 psec 

450.0 psec 

900 psec 

1800 psec 

4500 psec 

9.00 msec 

Actual Maximum 

2.20 psec 

5.50 psec 

11 .OO psec 

22.00 psec 

55 .OO psec 

110.0 psec 

220.0 psec 

550.0 psec 

1 100 psec 

2200 psec 

5500 psec 

11 .OO msec 

9. Connect display rear-panel AUX B PENLIFT/BLANKING output to BNC tee at counter's B 10 MHz 
input. Connect other side of tee to counter's A 50 MHz input. 

10. Set counter controls as follows: 

............................................................ FUNCTION T.I .AtoB 
SAMPLE RATE ............................................... Full counterclockwise 

............................................................... TIMEBASE 0.1ms 
........................................................ SENSITIVITY(A) 9o'clock 

A 50 MHz Input .................................................. . V ( f a l l i n g  edge) 
SENSITIVITY (B) ........................................................ 9 o'clock 
B 10 MHz Input ................................................... . n ( r i s i n g  edge) 

11. Set spectrum analyzer SWEEP TIME/DIV to 20 msec. Adjust counter's SENSITIVITY controls for a 
time interval reading of 0.2000 + 0.0200 sec. Record sweep time value in Table 4-15. 

12. Verify remaining spectrum analyzer SWEEP TIME/DIV control settings of 50 msec through 10 sec, 
recording sweep time values in Table 4- 15. 
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PERFORMANCE TESTS 

4-24. SWEEP TIME ACCURACY (Cont'd) 

TABLE4-15. SWEEPTIME ACCURACY, 20 MSECTHROUGH 10SEC 

W E E P  
TIMEIDIV 

Setting 

20 msec 

50 msec 

.1 sec 

.2 sec 

.5 sec 

1 sec 

5 sec 

10 sec 

Sweep Time 

Minimum I Actual I Maximum 

9.0 sec 

40.0 sec 

80.0 sec 

0.180 sec 

0.450 sec 

0.90 sec 

1.80 sec 

4.50 sec 

0.220 sec 

0.550 sec 

1.10 sec 

2.20 sec 

5.50 sec 

- sec 
se c 

sec 

se c 

se c 

1 1.0 sec 

60.0 sec 

120.0 sec 
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4-25. CALIBRATOR OUTPUT ACCURACY 

SPECIFICATION: 

Amplitude: - 10 dBm + 0.3 dB 
Frequency: 35 MHz + 400 kHz 

DESCRIPTION: 

The frequency of the calibrator output signal is measured with a microwave counter. The calibrator output level 
is measured using a power meter. 

SPECTRUM 
ANALYZER 

FREQUENCY 
COUNTER 

I INPUT 

0 y:;; @.a@@ 
0.. 0 ... 0 I-1 I OUTPUT 

POWER 
SENSOR - 

POWER 
METER 

FIGURE 4-21, CALIBRATOR ACCURACY TEST SETUP 

EQUIPMENT: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Frequency Counter HP 5342A, Opt. 005 
Power Meter ........................................................... H P  435A/B 
Power Sensor ........................................................... HP 8481A 

PROCEDURE: 

1. Connect spectrum analyzer CAL OUTPUT to frequency counter's 10 Hz - 500 MHz (5m) input as shown 
in Figure 4-20. Measured output frequency should be 35 MHz k 400 kHz. 

2. Zero and calibrate power meter. Connect power sensor, through adapter, to spectrum analyzer's CAL 
OUTPUT and measure power level. Calibrator output level should be - 10 dBm + 0.3 dB. 
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, 
4-26. DISPLAY FIDELITY 

SPECIFICATION: 

Log Incremental Accuracy: f 0.1 dB per dB from Reference Level 
Log Maximum Cumulative Error: < +_ 1.5 dB over entire 70-dB range 
Linear Accuracy; t- 3% of Reference Level 

DESCRIPTION: 

The amplitude of the log display amplifier is tested by connecting a DVM to the display (AUX A) VERTICAL 
OUTPUT connector. A wide resolution bandwidth setting is selected so the signal appears as a straight horizon- 
tal line on the CRT The DVM is used to provide good resolution when checking for + 1 dB per 10 dB step (0.1 
dB/dB). 

SIONAL GENERATOR 
D I O I T A L  VOLTMETER 

SPECTRL 

ADAPTER 1 
STEP 

ATTENUATOR ADAPTER A 
- 

FIGURE 4-22. DISPLAY FIDELITY TEST SETUP 

EQUIPMENT 

SignalGenerator ......................................................... HP8640B 
Digitalvoltmeter ........................................................ HP3556A 

...................................... Step Attenuator (10 dB/step) HP 355D, Opt. H82 
Adapter, Type N (m) to BNC (f) (2 required) ............................... HP 1250-0780 

.............................................. Cable, BNC to Banana Plug HP 1 1001 A 

PROCEDURE: 

Log Display Accuracy 

1. Set equipment controls as follows: 

Spectrum Analyzer: 

FREQUENCYBANDGHz .................................................. .01-3 
TUNING .............................................................. 0.030GHz 
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PERFORMANCE TESTS 

4-26. DISPLAY FIDELITY (Cont'd) 

FREQ SPAN/DIV ......................................................... 500 kHz 
RESOLUTION BW .............................................. 300 kHz, uncoupled 
INPUT ATTEN ............................................................. 10 dB 
REFERENCE LEVEL ....................................................... 0 dBm 

.............................................................. REFLEVELFINE 0 
.............................................................. Amplitudescale LIN 

SWEEP TIME/DIV ........................................................ AUTO 
SWEEPTRIGGER ..................................................... FREERUN 

..................................................................... ALTIF OFF 
SIC IDENT ................................................................. OFF 
BL CLIP .................................................................... OFF 
VIDEO FILTER ............................................................. OFF 

Digital Voltmeter: 

..................................................................... RANGE 100 
FUNCTION ............................................................... v P C )  
AUTO CAL ............................................................... AUTO 

............................................................ TRIGGER INTERNAL 
MATH ..................................................................... OFF 

Signal Generator: 

........................................................... COUNTERMODE INT 
........................................................................ AM OFF 
........................................................................ FM OFF 

...................................................... FREQUENCYTUNE 30MHz 
.......................................................................... RF ON 

OUTPUT LEVEL .......................................................... 0 dBm 

2. With no signal at spectrum analyzer's INPUT 5052, measure and record offset voltage at (AUX A) VERTI- 
CAL OUTPUT connector. 

3. Connect equipment as shown in Figure 4-22. Set step attenuator to 0 dB. 

4. Set spectrum analyzer's Amplitude Scale to 10 dB/DIV and adjust TUNING control to center signal on 
CRT display. 

5. Set spectrum analyzer's FREQ SPAN/DIV control to zero (0), VIDEO FILTER full CW (not in detent), 
and RESOLUTION BW control to 1 MHz. Adjust TUNING control for maximum reading on DVM. 

6. Set signal generator OUTPUT LEVEL control for DVM reading of (+ 800 mV + offset (step 2) f 0.5 
mV). Trace should be approximately at top CRT graticule line. 

7. Record DVM readings for step attenuator settings, from 0 dB through 70 dB, in Table 4-16. 
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4-26. DISPLAY FIDELITY (Cont'd) 

TABLE 4-16. AMPLITUDE LOG DISPLAY ACCURACY 

Attenuator 
Setting 

(dB) 

0 

10 

20 

30 

40 

50 

60 

70 

DVM 
Reading 

(mV) 

I *DVM Reading minus 

Corrected 
DVM 

Reading* 
(mV) 

+800 (Ref.) 

offset recorded in step 2. 

Theoretical 
Reading 

(mV) 

Theoretical 
Reading Subtracted 

From Corrected 
DVM Reading 

(m V) 

Difference 
Between 
Adjacent 
Readings 

(m V) 

EXAMPLETABLE OF 4-16 

Difference 
Between 
Adjacent 
Readings 

(mV) 

Attenuator 
Setting 

(dB) 

*DVM Reading minus offset recorded in step 2. 

8. After recording DVM readings for step attenuator settings from 0 dB through 70 dB, calculate each 
Corrected DVM Reading by algebraically subtracting offset recorded in step 2. Record results in Table 
4-16 (see sample computations). 

D V M  
Reading 

(mV) 

9. Algebraically subtract corresponding Theoretical Reading from each Corrected DVM Reading, recording 
results in Table 4-16. Maximum value should not exceed + 15 mV, corresponding to + 1.5 dB. Divide 
maximum value by 10 to calculate Log Maximum Cumulative Error (in dB). 

dB Log Maximum Cumulative Error 

Corrected 
DVM 

Reading* 
(mV) 

Theoretical 
Reading 

(mV) 

Theoretical 
Reading Subtracted 

From Corrected 
DVM Reading 

(mV) 
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PERFORMANCE TESTS 

4-26. DISPLAY FIDELITY (Cont'd) 

Algebraically subtract each converted reading (Theoretical Reading Subtracted from Corrected DVM 
Reading) from previous converted reading. Record results in Table 4-16 (see sample computations). Maxi- 
mum difference between adjacent readings should not exceed + 10 mV, corresponding to f 1 dB/10 dB or 
+ 0.1 dB/dB. Divide maximum value by 100 to calculate Log Incremental Error (in dB/dB). 

dB/dB Log Incremental Error 

Replace 10-dB step attenuator with 1-dB step attenuator. Set step attenuator to 0 dB. 

Set spectrum analyzer Amplitude Scale to LIN and adjust TUNING control for maximum reading on 
DVM. 

Adjust signal generator OUTPUT LEVEL for DVM reading of 800 mV + offset (step 2) + 0.5 mV. Trace 
should be approximately at top CRT graticule line. 

Record DVM reading for step attenuator settings of 6 dB and 12 dB in Table 4-17. 

Calculate each Corrected DVM Reading by algebraically subtracting offset recorded in step 2. Record 
results in Table 4- 17. 

Algebraically subtract corresponding Theoretical Reading from each Corrected DVM Reading, recording 
results in Table 4-17. Maximum value should not exceed +24 mV, corresponding to + 3% of 800 mV 
Reference Level. Divide maximum value by 8 to calculate Percent Linear Error. 

% of Reference Level Linear Error 

I *DVM Reading minus offset recorded in step 2. 

TABLE 4-17. AMPLITUDE LINEAR DISPLAY ACCURACY 

Theoretical 
Reading Subtracted 

From Corrected 
D V M  Reading 

(mV) 

0 

Attenuator 
Setting 

(dB) 

0 

6 

12 

D V M  
Reading 

(mV) 

D V M  
Reading* 

(mV) 

+800 (Ref.) 

Theoretical 
Reading 

(mV) 

+800 

+401 

+201 
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TABLE 4-18. PERFORMANCE TEST RECORD (1 OF 4) 

HewlettPackard Company 
Model 8559A 
Spectrum Analyzer .01-21 GHz 

Serial No. 

Para. 
No. 

Test Description 

Frequency Span Accuracy 

3. 200 MHz FREQ SPANIDIV 
4. 100 MHz FREQ SPANIDIV 
5. 50 MHz FREQ SPANIDIV 
6. 20 MHz FREQ SPANIDIV 
7. 10 MHz FREQ SPANIDIV 
8. 5 MHz FREQ SPANIDIV 
9. 2 MHz FREQ SPANlDIV 

10. 1 MHz FREQ SPANIDIV 
1 1. 500 kHz FREQ SPANIDIV 
14. 200 kHz FREQ SPANIDIV 
15. 100 kHz FREQ SPANIDIV 

50 kHz FREQ SPANIDIV 
20 kHz FREQ SPANIDIV 
10 kHz FREQ SPANIDIV 

Tuning Accuracy 

5. .O1 GHz 
6. 1.5 GHz 
8. 3.0 GHz 
9. 6.1 GHz 

7.5 GHz 
9.0 GHz 
3.1 GHz 
6.0 GHz 
9.0 GHz 
9.1 GHz 
1 2.0 GHz 
15.0 GHz 
6.1 GHz 
10.5 GHz 
15.0 GHz 
12.1 GHz 
1 7.0 GHz 
21.0 GHz 

Tested by 

Date 

Min 

-0.4 div 
-0.4 div 
-0.4 div 
-0.4 div 
-0.4 div 
-0.4 div 
-0.4 div 
-0.4 div 
-0.4 div 
-0.4 div 
-0.4 div 
-0.4 div 
-0.4 div 
-0.4 div 

0.009 GHz 
1.494 GHz 
2.990 GHz 
6.083 GHz 
7.480 GHz 
8.977 GHz 
3.089 GHz 
5.983 GHz 
8.977 GHz 
9.077 GHz 

11 .97l GHz 
14.965 GHz 
6.083 GHz 

10.474 GHz 
14.965 GHz 
12.071 GHz 
16.961 GHz 
20.953 GHz 

Results 

Actual Max 

+0.4 div 
+0.4 div 
+0.4 div 
+0.4 div 
+0.4 div 
+0.4 div 
+0.4 div 
+0.4 div 
+0.4 div 
+0.4 div 
t0.4 div 
+0.4 div 
t0.4 div 
+0.4 div 

0.0 1 1 GHz 
1 SO6 GHz 
3.010 GHz 
6.1 17 GHz 
7.520 GHz 
9.023 GHz 
3.1 10 GHz 
6.017 GHz 
9.023 GHz 
9.123 GHz 

12.029 GHz 
15.035 GHz 
6.1 17 GHz 

10.526 GHz 
15.035 GHz 
12.129 GHz 
17 .O39 GHz 
2 1 .O47 GHz 



MODEL 8559A 

Para. 
No. 

4.13. 

4-1 4. 

4-1 5. 

4-1 6. 

4-17. 

PERFORMANCE TESTS 

TABLE 4-18. PERFORMANCE TEST RECORD (2 OF 4) 

Test Description 

Residual FM 

6. Peak-to-Peak Variation of Trace 

Noise Sidebands 

6. Noise Sidebands 

Resolution Bandwidth Accuracy 

7. 3 MHz Resolution BW 
8. 3 MHz Resolution BW (ALT IF) 
9. 1 MHz Resolution BW 

10. 300 kHz Resolution BW 
1 1. 100 kHz Resolution BW 
17. 30 kHz Resolution BW 
18. 10 kHz Resolution BW 
19. 3 kHz Resolution BW 
20. 1 kHz Resolution BW 

Resolution Bandwidth Selectivity 

24. 3 MHz Resolution BW Selectivity 
3 MHz Resolution BW Selectivity 

(ALT IF) 
1 MHz Resolution BW Selectivity 
300 kHz Resolution BW Selectivity 
100 kHz Resolution BW Selectivity 
30 kf lz Resolution BW Selectivity 
10 kHz Resolution BW Selectivity 
3 kHz Resolution BW Selectivity 
1 kHz Resolution BW Selectivity 

Average Noise Level 

5. Average Noise Level, .Ol-3 GHz 
6. Average Noise Level, 6-9 GHz 
7. Average Noise Level, 3-9 GHz 
8. Average Noise Level, 9-1 5 GHz 
9. Average Noise Level, 6-1 5 GHz 

10. Average Noise Level, 12.1 -18 GHz 
1 1. Average Noise Level, 18-21 GHz 

Min 

2.10 MHz 
2.10 MHz 
850 kHz 
255 kHz 
85 kHz 

25.5 kHz 
8.5 kHz 

2.55 kHz 
0.85 kHz 

Results 

Actual Max 

1.4 div 
(2 kHz1O.l sec) 

7.0 div down 
(-70 dB) 

3.90 MHz 
3.90 MHz 
1 150 kHz 
345 kHz 
115 kHz 
34.5 kHz 
11.5 kHz 
3.45 kHz 
1.15 kHz 

15:l 

15:l 
15:l 
15:l 
15:l 
15:l 
15:l 
15:l 
15:l 

-11 1 dBm 
-108 dBm 
-103 dBm 
-98 dBm 
-93 dBm 
-92 dBm 
-90 dBm 
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TABLE 4-18. PERFORMANCE TEST RECORD (3 OF 4) 

Para. 
No. 

Test Description 

Residual Responses 

6. Residual Responses, .Ol GHz to 3 GHz 
7. Residual Responses, .Ol GHz to 3 GHz 

(ALT IF) 

Frequency Response 

15. Frequency Response, .Ol to 3.0 GHz 
18. Frequency Response, 6.0 to 9.0 GHz 
20. Frequency Response, 3.0 to 9.0 GHz 
22. Frequency Response, 9.0 to 15.0 GHz 
24. Frequency Response, 6.0 to 15.0 GHz 
26. Frequency Response, 12.1 to 18.0 GHz 
32. Frequency Response, 18.0 to 21.0 GHz 

Gain Compression 

1 1. Gain Compression 

Bandwidth Switching (Amplitude Variation) 

6. 3 MHz to 300 kHz (overall variation) 
3 MHz to 1 kHz (overall variation) 

Input Attenuator Accuracy 

5. Maximum Error per 10-dB step 
(0 dB-60 dB) 

6 .  Maximum Cumulative Step Error 
(0 dB-60 dB) 

Reference Level Variation 

4. Reference Level Error in Log 
(-10 dBm to -80 dBm) 

Reference Level Error in Log 
(-10 dBm to -100 dBm) 

8. Reference Level Error in LIN 
(-10 dBm to -80 dBm) 

Reference Level Error in LIN 
(-10 dBm to -100 dBm) 

1 1. Vernier Error 

Min. 

Results 

Actual Max. 
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TABLE 4-18. PERFORMANCE TEST RECORD (4 OF 4) 

Para. 
No. 

Test Description 

Sweep Time Accuracy 

7. Sweep Time, 2 psecldiv 
8. Sweep Time, 5 psec/div 

Sweep Time, 10 psecldiv 
Sweep Time, 20 psecldiv 
Sweep Time, 50 psecldiv 
Sweep Time, . l  msec/div 
Sweep Time, .2 msecldiv 
Sweep Time, .5 msec/div 
Sweep Time, 1 msecldiv 
Sweep Time, 2 msec/div 
Sweep Time, 5 msec/div 
Sweep Time, 10 msecldiv 

12. Sweep Time, 20 msec/div 
Sweep Time, 50 msec/div 
Sweep Time, .l secldiv 
Sweep Time, .2 secldiv 
Sweep Time, .5 secldiv 
Sweep Time, 1 secldiv 
Sweep Time, 5 sec/div 
Sweep Time, 10 secldiv 

Calibrator Output Accuracy 

1. Calibrator Output Frequency 
2. Calibrator Output Power (50R) 

Display Fidelity 

9. Log Maximum Cumulative Error 
10. Log Incremental Error 
16. Percent Linear Error 

(Percent of Reference Level) 

Min. 

1.80 psec 
4.50 psec 
9 .OO psec 

18.00 psec 
45 .OO psec 
90.00 psec 

180 psec 
450 psec 
900 psec 

1800 psec 
4500 psec 
9.00 msec 

0.180 sec 
0.450 sec 

0.90 sec 
1.80 sec 
4.50 sec 
9.0 sec 

40.0 sec 
80.0 sec 

34.600 MHz 
-10.3 dBm 

-1.5 dB 
-0.1 dB/dB 

Results 

Actual Max. 

2.20 psec 
5.50 psec 

11 .OO psec 
22.00 psec 

55.00 psec 
110 psec 
220 psec 
550 psec 

1 100 psec 
2200 psec 
5500 psec 

1 1 .OO msec 

0.220 sec 
0.550 sec 
1.10 sec 
2.20 sec 
5.50 sec 

11 sec 
60 sec 

120 sec 

35.400 MHz 
-9.7 dBm 

+1.5 dB 
+0.1 dB/dB 

3% 
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SECTION V 
ADJUSTMENTS 

5-1. INTRODUCTION 

5-2. This section describes the adjustments used to 
restore the HP 8559A to its peak operating condition 
after a repair or to compensate for changes resulting 
from component aging. Illustrations showing the 
appropriate test setups are included in the adjust- 
ment procedures. Table 5-1 lists all the adjustments 
by adjustment name, adjustment reference designa- 
tor, and by the paragraph number of the adjustment 
procedure. Included in the table is a brief description 
of the purpose of the adjustment. 

5-3. Data taken during an adjustment should be 
recorded in the spaces provided in the procedure. 
Comparison of initial data with data taken during 
later adjustments is useful for preventative mainte- 
nance and troubleshooting. 

The adjustments in this section 
require the HP 8559A to be removed 
from the display mainframe and con - 
nected through an extender cable 
assembly. Be very careful; the energy 
at some points in the instrument will, 
i f  contacted, cause personal injury. 
The adjustments in this section 
should be performed only by a skilled 
person who knows the hazard 
involved. 

NOTE 

Before performing any adjustments, 
allow 1 hour warmup time, unless 0th- 
enrvise noted. 

5-4. EQUIPMENT REQUIRED 

5-5. Test equipment and accessories required for 
the adjustment procedures are listed in Table 1-3. If 
the listed equipment is not available, substitute 

equipment may be used provided it meets the mini- 
mum specifications given in the table. 

5-6. Adjustment Tools 

5-7. Required service accessories, with part num- 
bers, are illustrated in Section I. 

5-8. For adjustments that require a non-metallic 
tuning tool, use fiber tuning tool, HP Part Number 
8710-0033 (check digit 4). When a non-metallic tun- 
ing tool is not required, you may use an ordinary 
small, flat-bladed screwdriver or other suitable tool. 
Regardless of the tool used, do not try to force any 
adjustment control. Slug-tuning inductors and varia- 
ble capacitors, especially, are easily damaged by 
excessive force. 

5-9. Extender Cable Installation 

1 WARNING I 
Disconnect display mainframe line 
power cord before installation of 
extender cable assembly. 

5-10. Pull out the lock knob and slide the spectrum 
analyzer out of the display mainframe. If side stops 
are installed, refer to Section I1 for removal. 

5-1 1. Carefully slide the extender cable assembly, 
HP Part Number 5060-0303, into the display main- 
frame, aligning the metal guide plate with the slotted 
side rails of the mainframe. Firmly seat the extender 
cable assembly to ensure good contact. 

5-12. Connect the opposite end of the cable to the 
spectrum analyzer. The plug is keyed so it will go on 
correctly and will not make contact upside down. 
Remove the orange and the yellow leads from pins 3 
and 4 on the A15 board at the rear of the spectrum 
analyzer. Connect the corresponding leads from the 
extender cable assembly to these pins by means of the 
insulated alligator clips. 
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5-13. RELATED ADJUSTMENTS 

5- 14. These adjustments should be performed 
when the troubleshooting information in Section 
VIII indicates that an adjustable circuit is not operat- 
ing correctly. Perform the adjustments after repair or 
replacement of the circuit. The troubleshooting pro- 
cedures and Table 5-2 specify the required adjust- 
ments. 

5-15. FACTORY SELECTED COMPONENTS 

5-16. Table 5-3 is a list of factory selected compo- 
nents used in the HP 8559A. The components are 
listed by reference designator, related adjustment 
paragraph, and by basis of selection. Factory 
selected components are identified by an asterisk (*) 
in the schematic diagrams in Section VIII and in the 
Replaceable Parts list in Section VIII. Part numbers 
for standard values of selected components are listed 
in Table 5-4. 
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TABLE5-1. ADJUSTABLECOMPONENTS (1 OF 3) 

ADJUSTMENTS 

Adjustment 
Name 

GAIN 

OFFSET 

2nd MIXER MATCH 

z 1 

22  

2 3  

2nd LO FREQUENCY 

3 GHz 

- l o v  

+14.5V 

6 GHz C 

6 GHz F 

MO 

DC 

FM 

REG 

OFF 

SIG ID 

DPM ZERO 

VO 

+1ov 

1 ms 

5 ms 

XTL 

LC 

C9 

C10 

C11 

C12 

CAL FREQ 

LO ADJ 

CAL AMPL 

SYM 

LC CTR 

CTR 

- 

Reference 
Designator 

A1 A2R28 

A1 A2 R29 

A5 L2 

ASZl 

A5Z2 

A5Z3 

A5Z4 

A7 R8 

A7R29 

A7 R4 1 

A7 R47 

A7 R7 5 

A7 R8 1 

A7R83 

A7 R92 

A8R34 

A8R39 

A8R40 

A8 R6 1 

A8R62 

A9R2 

A9R10 

A9Rl3 

A9R72 

A9R85 

A 1 OC9 

AlOClO 

AlOCll 

A10C12 

A10C46 

A10L12 

A10R13 

Al lC15 

A1 1 C23 

A1 lC25 

Adjustment 
Paragraph 

Description 
- -- 

Adjusts DPM high indication. 

Adjusts DPM low indication. 

Adjusts Second Converter output match. 

Adjusts First IF  Bandpass Filter Response. 

Adjusts First I F  Bandpass Filter Response. 

Adjusts First IF Bandpass Filter Response. 

Adjusts Second LO Frequency. 

Adjusts YTO low-end frequency. 

Adjusts -lOV Power Supply output. 

Adjusts t14.5V Power Supply output. 

Coarse adjusts YTO high-end frequency. 

Fine adjusts YTO high-end frequency. 

Adjusted to  optimize centering between wide and 
narrow frequency spans. 

Adusts delay compensation. 

Adjusts YTO linearity. 

Adjusts varactor bias voltage for proper Second LO 
Shift between Regular and Alternate IF. 

Adjusts varactor bias voltage (offset) for Second LO 
frequency with Regular IF. 

Adjusts Second LO shift for signal identifier 1 MHz 
below signal. 

Adjusts DPM Driver output for OV with OV input 
(offset adjustment). 

Adjusts varactor bias voltage (offset) with Alternate IF 

Adjusts +10V Power Supply output. 

Adjusts sweep ramp to calibrate 1 ms/DIV sweep time 

Adjusts sweep ramp to calibrate 5 ms/DIV sweep time 

Adjusts 3 kHz IF  bandwidth. 

Adjusts 1 MHz IF bandwidth. 

Adjusts Second IF  Bandpass Filter Response. 

Adjusts Second IF  Bandpass Filter Response. 

Adjusts Second IF Bandpass Filter Response. 

Adjusts Second IF  Bandpass Filter Response. 

Adjusts CAL OUTPUT frequency. 

Adjusts Third LO frequency. 

Adjusts CAL OUTPUT amplitude. 

Adjusts symmetry of first crystal bandwidth filter 
stage. 

Adjusts centering of first LC bandwidth filter stage. 

Adjusts centering of first crystal bandwidth filter stage 
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TABLE 5-1. ADJUSTABLE COMPONENTS (2 OF 3) 

Adjustment I Name 

LC CTR 

CTR 

C73 (LC DIP) 

C74 (LC DIP) 

LC 

XTL 

RF GAIN 

l0D (10 dB) 

20D (20 dB) 

40D (40 dB) 

LC CTR 

CTR 

SYM 

LC CTR 
CTR 

C73 (LC DIP) 

C74 (LC DIP) 

LC 

XTL 

OFFSET 

TC 

SLOPE 

G6 

G 5 

G4 

LIN 

Reference 
Designator 

A1 lC38 

A l  lC45 

A1 lC54 

A1 lC73 

A l  lC74 

A l l  R26 

A l lR31  

A12R5 

A12R6 

A12R21 

A12R29 

A13C23 

A13C25 

A1 3C38 

A13C45 

A13C54 

A13C73 

A1 3C74 

A13R26 

A13R31 

A14R10 

A14R21 

A14R23 

A14R27 

A l4R3O 

A14R33 

A1 4R34 

A14R39 

A1 4R69 

A14R88 

Adjustment 
Paragraph 

Description 

Adjusts symmetry of second crystal bandwidth filter 
stage. 

Adjusts centering of second LC bandwidth filter stage 

Adjusts centering of second crystal bandwidth filter 
stage. 

Dip adjusts first LC bandwidth filter stage. 

Dip adjusts second LC bandwidth filter stage. 

Adjusts LC feedback of bandwidth filter. 

Adjusts crystal feedback of bandwidth filter. 

Adjusts overall gain of step gain amplifiers. 

Adjusts 10 dB step gain amplifier. 

Adjusts first 20  dB step gain amplifier. 

Adjusts second 20 dB step gain amplifier. 

Adjusts centering of first LC bandwidth filter stage. 

Adjusts centering of first crystal bandwidth filter 
stage. 

Adjusts symmetry of second crystal bandwidth filter 
stage. 

Adjusts centering of second LC bandwidth filter stage 

Adjusts centering of second crystal bandwidth filter 
stage. 

Dip adjusts first LC bandwidth filter stage. 

Dip adjusts second LC bandwidth filter stage. 

Adjusts LC feedback of bandwidth filter. 

Adjusts crystal feedback of bandwidth filter. 

Adjusts -8V temperature compensated supply. 

Adjusts gain of +1V supply to provide temperature 
compensation for log mode temperature controlled 
variable gain amplifier. (Factory adjustable only.) 

Adjusts gzin of log mode temperature controlled gain 
amplifier. 

Adjusts combined gain of 2nd and 3rd stages in linear 
mode. 

Adjusts gain of 4th stage in linear mode. 

Adjusts gain of 5th stage in linear mode. 

Adjusts combined gain of 6th and 7th stages in linear 
mode. 

Adjusts shape of log fidelity curve at -10 dB. 

Adjusts shape of log fidelity curve at -30 dB. 

Adjusts voltage at A l4TPl for approximately +1 V. 
(Factory adjustable only.) 
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TABLE 5-1. ADJUSTABLE COMPONENTS (3 OF 3) 

Adjustment 
Name 

LOG GAIN 

1 dB (offset) 

OD (0 dB) 

-12D (-12 dB) 

1 B 

2B 

3B 

4B 

5B 

5C 

6B 

6C 

1 A 

2A 

3A 

4A 

5A 

6A 

v3+ 

v 3  - 

v 1  

v 2  - 

v2+ 

SYM 

Reference 
Designator 

ldjustment 
Paragraph 

Description 

Adjusts dc offset circuitry at output of Log Amplifier 
Assembly A14 for 10 dB steps in log mode. 

Adjusts LOG 10 dB/DIV translation. 

Adjusts variable gain amplifier for 0 dB with REF 
LEVEL FINE control set to 0 dB. 

Adjusts variable gain amplifier for -12 dB with REF 
LEVEL FINE control set to -1 2 dB. 

Adjusts slope of Band 1 response. 

Adjusts slope of Band 2 response. 

Adjusts slope of Band 3 response. 

Adjusts slope of Band 4 response. 

Adjusts slope of Band 5 response. 

Adjusts high-end breakpoint in slope of Band 5 
response. 

Adjusts slope of Band 6 response. 

Adjusts high-end breakpoint in slope of Band 6 
response. 

Adjusts gain of Band 1. 

Adjusts gain of Band 2. 

Adjusts gain of Band 3. 

Adjusts gain of Band 4. 

Adjusts gain of Band 5. 

Adjusts gain of Band 6. 

Adjusts diode bias for Band 6. 

Adjusts diode bias for Band 5. 

Adjusts diode bias for Bands 1 and 2. 

Adjusts diode bias for Band 3. 

Adjusts diode bias for Band 4. 

Adjusts symmetry of first crystal bandwidth fdter 
stage. 
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TABLE 5-2. RELATED ADJUSTMENTS 

or Repaired 

DPM Display 

DPM Driver 

Front Panel Switch 
Assembly 

Input Attenuator 

First Mixer 

Second Converter 

YIG-Tuned Oscillator 

Frequency Control 

Marker 

Sweep Generator/ 
Bandwidth Control 

Third Converter 

Bandwidth Filters 

Step Gain 

Log Amplifier 

Vertical Driver/ 
Blanking 

Motherboard 

Perform the Following Related Adjustments 

Frequency Display Adjustments 

Frequency Display Adjustments 

First Converter Adjustments 
CAL OUTPUT and REF LEVEL CAL Adjustments 

Frequency Response Adjustments 

First Converter Adjustments 
Frequency Response Adjustments 
CAL OUTPUT and REF LEVEL CAL Adjustments 

Second Converter Adjustments 
CAL OUTPUT and REF LEVEL CAL Adjustments 

First Converter Adjustments 
Frequency Response Adjustments 
CAL OUTPUT and REF LEVEL CAL Adjustments 

Power Supply Checks and Adjustments 
First Converter Adjustments 

First Converter Adjustments 

Power Supply Checks and Adjustments 
Calibrated Sweep Time Adjustments 
3-dB Bandwidth Adjustments 

Third Converter Adjustments 
CAL OUTPUT and REF LEVEL CAL Adjustments 

Bandwidth Filter Adjustments 
3-dB Bandwidth Adjustments 

RF Gain Adjustments 
Step Gain Adjustments 
CAL OUTPUT and REF LEVEL CAI, Adjustments 

Log Amplifier Log and Linear Adjustments 
1-dB Offset Adjustment 
CAL OUTPUT and REF LEVEL CAL Adjustments 

I -dB Offset Adjustment 

No related adjustments 

Paragraph 
Number 
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TABLE 53. FACTORY SELECTED COMPONENTS IN ALPHA-NUMERICALORDER 

Reference 
Designator r- Basis of Selection 

Adjusts bias on DPM Clock Oscillator. 
Selected to provide delay compensation 

for main coil sweeps. 
Adjusts YTO sweep linearity. 
Adjusts YTO sweep linearity. 
Selected t o  provide delay compensation 
for FM coil swept spans. 

Selected to optimize Main Coil Span 
Accuracy. 

Selected to optimize Main Coil Span 
Accuracy. 

Shifts adjustment range of A8R34 REG. 
Selected to set low end of sweep ramp. 
Selected to set high end of sweep ramp. 
Selected to optimize 1 kHz Bandwidth. 
Selected to optimize 3 kHz Bandwidth. 
Selected to optimize 10 kHz Bandwidth. 
Selected to optimize 300 kHz Bandwidth. 
Selected to optimize 1 MHz Bandwidth. 
Selected to optimize 3 MHz Bandwidth. 
Adjusts gain of Flatness Compensation 

Amplifier to compensate for gain of 
A1 2 flatness circuitry. 

Selected to shift adjustment range of 
A1 1C23. Should be same value as 
A1 lC20. 

Selected to shift adjustment range of 
A1 1C23. Should be same value as 
A1 lC l6 .  

Selected to shift adjustment range of 
A1 1 C45. Should be same value as 
A1 lC64. 

Selected to shift adjustment range of 
A1 1 C45. Should be same value as 
A1 lC43. 

Adjusts XTAL bandwidth amplitudes 
relative to LC amplitudes. 

Selected to give correct IF  bandwidth for 
RESOLUTION BW of 100 kHz. 

Selected to give correct IF bandwidth for 
RESOLUTION BW of 30 kHz. 

Selected to shift adjustment range of 
A1 1 R26. 

Selected to give correct IF  bandwidth for 
RESOLUTION BW of 100 kHz. 

Selected to give correct IF  bandwidth for 
RESOLUTION BW of 30 kHz. 

Reference 
Designator 

Basis of Selection 

Selected to  equalize feedback between 
LC stages (not field selectable). 

Selected to optimize 3 MHz to 1 MHz 
bandwidth amplitude and frequency 
correlation. 

Adjusts Band 3 breakpoint for frequency 
response. 

Shifts adjustment range of A12R72 V1. 
Shifts adjustment range of A12R7 1 V3-. 
Shifts adjustment range of A12R70 V3+. 
Adjusts reference voltage to A12U2 for 
diode bias. 

Shifts adjustment range of A12R83 V2-. 
Shifts adjustment range of A 1 2 R 7  V2+. 
Selected to shift adjustment range of 

A13C23. Should be same value as 
A13C20. 

Selected to shift adjustment range of 
A1 3C23. Should be same value as 
A13C16. 

Selected to shift adjustment range of 
A1 3C45. Should be same value as 
A1 3C64. 

Selected to shift adjustment range of 
A1 3C45. Should be same value as 
A13C43. 

Adjusts XTAL bandwidth amplitudes 
relative to LC amplitutles. 

Selected to give correct IF bandwidth for 
RESOLUTION BW of 100 kHz. 

Selected to give correct IF  bandwidth for 
RESOLUTION BW of 30 kHz. 

Selected to shift adjustment range of 
A1 3 R 2 .  

Selected to give correct IF  bandwidth for 
RESOLUTION BW of 100 kHz. 

Selected to give correct IF bandwidth for 
RESOLUTION BW of 30 kHz. 

Selected to equalize feedback between 
LC stages (not field selectable). 

Selected to shift adjustment range of 
A1 1R34. 

Selected to shift adjustment range of 
A1 lR34. 

Selected to shift adjustment range of 
A1 lR23. 

Selected to provide increased range 
adjustment for 1 dB offset circuit. 
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TABLE 5-4. HP PART NUMBERS OF STANDARD VALUE REPLACEMENT COMPONENTS (1 OF 3) 

CAPACITORS 

RANGE:  1 to 24 pF 
TYPE: Tubular  
TOLERANCE:  
1 to 9.1 pF = k.25 pF 

Value 
(PF) 

HP Part Number 

RANGE:  27 to 680 pF 
TYPE:  Dipped Mica 
TOLERANCE:  ?5% 

Value 
(PF) 

HP Part Number 
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TABLE 5-4. HP PART NUMBERS OFSTANDARD VALUE REPLACEMENT COMPONENTS (2 OF3) 

RESISTORS 

RANGE: 10 to 464K Ohms 

Value 
(52)  

10.0 
1 1 .o 
12.1 
13.3 
14.7 
16.2 
17.8 
19.6 
21.5 
23.7 
26.1 
28.7 
31.6 
34.8 
38.3 
42.2 
46.4 
51.1 
56.2 
61.9 
68.1 
75 .o 
82.5 
90.9 
100 
110 
121 
133 
147 
162 
178 
196 
2 15 
237 
26 1 
287 
316 
348 
383 
422 

TYPE: Fixed-Film 
WATTAG E : . I25  a t  1 25°C 
TOLERANCE: %1.0% 

HP Part Number 
Value 
(a) HP Part Number Value 

(a) 

2 1.5K 
23.7K 
26.1K 
28.7K 
31.6K 
34.8K 
38.3K 
42.2K 
46.4K 
51.1K 
56.2K 
61.9K 
68.1K 
75 .OK 
82.5K 
90.9K 
l OOK 
1 IOK 
121K 
133K 
147K 
l62K 
178K 
l96K 
215K 
237K 
261K 
287K 
316K 
348K 
383K 
422K 
464K 

HP Part Number 



ADJUSTMENTS MODEL 8559A 

TABLE 5-4. HP PART NUMBERS OF STANDARD VALUE REPLACEMENTCOMPONENTS (3 OF3) 

RESISTORS 

RANSE: 10 to 1.47M Ohms 
TYPE: Fixed-Film 
WATTAGE: .5 a t  125°C 
TOLERANCE: * I %  

HP Part 
Number 

Value 
(52)  

HP Part 
Number 

Value 
(a) 

4.64K 
5.11K 
5.62K 
6.19K 
6.8 1 K 
7.50K 
8.25K 
9.09K 
10.OK 
12.1K 
13.3K 
14.7K 
16.2K 
17.8K 
l9.6K 
21.5K 
23.7K 
26.1K 
28.7K 
31.6K 
34.8K 
38.3K 
42.2K 
46.4K 
51.1K 
56.2K 
61.9K 
68.1K 
75 .OK 
82.5K 
90.9K 
l OOK 

HP Part 
Number 

Value 
(a)  

HP Part 
Number 
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5-17. POWER SUPPLY CHECKS AND ADJUSTMENTS 

REFERENCE: 

A7, A8, A9 Schematics 

DESCRIPTION: 

The + 14.5V and - 10V regulated power supplies on Frequency Control Assembly A7 are adjusted. The 
(dependent) - 12V power supply is then checked for proper dc output (with less than + 50 mV variation) while 
the spectrum analyzer is tuned from 10 MHz to 3 GHz. The + 10V power supply on Sweep Generator/Band- 
width Control Assembly A9 and the VO (Varactor Offset) voltage on Marker Assembly A8 are then adjusted. 
Both the + 10V power supply voltage and the VO voltage are temperature-dependent and must be adjusted 
during the first five minutes after the spectrum analyzer is turned on (cold instrument). 

D I G I T A L  VOLTMETER 

D l  SPLAY 

CABLE 
ASSEMBLY 

FIGURE 5-1. POWER SUPPLY CHECKS AND ADJUSTMENTS TEST SETUP 

EQUIPMENT: 

Digital Voltmeter ........................................................ HP 3456A 
Extender Cable ....................................................... HP 5060-0303 
Cable Assembly, BNC (m) to Banana Plug ................................... HP 11001A 
Adapter, BNC (f) to Alligator Clips ...................................... HP 8120-1292 
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ADJUSTMENTS 
-- 

5-17. POWER SUPPLY CHECKS AND ADJUSTMENTS (Cont'd) 

PROCEDURE: 

1. Set spectrum analyzer controls as follows: 

FREQUENCYBANDGHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .01-3 
TUNING .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.010GHz 

.......................................................... FREQ SPAN/DIV F (full) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RESOLUTION BW Optimum, coupled 

INPUTATTEN ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10dB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  REFERENCE LEVEL 0 dBm 

REFLEVELFINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Amplitude Scale 10 dB/DIV 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SWEEP TIME/DIV MAN 
SWEEPTRIGGER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREERUN 
ALTIF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
SIGIDENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
BLCLIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
VIDEOFILTER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 

NOTE 

In all following adjustments, connect negative terminal of digital voltmeter 
to spectrum analyzer chassis unless otherwise instructed. 

2. Connect equipment as shown in Figure 5-1. Install Frequency Control Assembly A7 on extender board 
and connect digital voltmeter to + 14.W test points A7TP3. 

3. Adjust + 14.5V potentiometer A7R41 for a voltmeter indication of + 14.500 k0.002 Vdc. 

4. Connect digital voltmeter to - 10V test point A7TP2 and adjust - 10V potentiometer A7R29 for a volt- 
meter indication of - 10.000 -t 0.005 Vdc. 

5. Use digital voltmeter to check for - 12.0 + 0. I Vdc at collector (case) of transistor A7Q7, located near 
center of Frequency Control Assembly A7. Vary MAN SWEEP control over entire range and verify that 
voltage indication varies no more than t 0.05 Vdc. 

6. Remove extender board and reinstall Frequency Control Assembly A7. 
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ADJUSTMENTS 

5-17. POWER SUPPLY CHECKS AND ADJUSTMENTS (Cont'd) 

NOTE 

The two following voltage adjustments, + 10V and VO (Varactor Offset), 
must be performed while the spectrum analyzer is still cold (during first five 
minutes after turn-on). If the instrument has been operating longer than five 
minutes, turn off the display mainframe, remove A8 and A9 assemblies, and 
let them cool on bench for 15 minutes. Replace the two assemblies and 
proceed with adjustment of A9R2 and A8R62 during the first five minutes 
after turn-on. 

7. Connect digital voltmeter to + 10V test point A9TP7 and adjust + 10V potentiometer A9R2 for a voltme- 
ter indication of + 10.000 + 0.100 Vdc. 

8. Connect digital voltmeter to VO test point A8TP2. Set spectrum analyzer SWEEP TIME/DIV control to 
10 ms and SWEEP TRIGGER control to SINGLE. Turn ALT IF and SIG IDENT on (pushbuttons 
depressed). 

9. Voltage at A8TP2 will alternate between two values each time a sweep is triggered. Trigger sweep a few 
times until voltmeter indicates least negative VO voltage. Adjust VO potentiometer A8R62 for a voltmeter 
indication of - 2.00 & 0.10 Vdc. 
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5-18. CALIBRATED SWEEP TIME ADJUSTMENT 

REFERENCE: 

A9 Schematic 

DESCRIPTION: 

A counter is used to adjust the time interval of the 1 millisecond per division and 5 milliseconds per division 
sweep times. Calibrated sweep times from 0.1 milliseconds through 50 milliseconds are then checked using the 
counter time-interval (T. I .) function. 

D l  SPLAY 
COUNTER 

0 MHz  

SPECTRUM 
ANALYZER 

FIGURE 5-2. CALIBRATED SWEEP TIME ADJUSTMENT TEST SETUP 

EQUIPMENT: 

50 MHz Universal Counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 5300B/5302A 
Extender Cable Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 5060-0303 
BNC Tee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 1250-078 1 

PROCEDURE: 

NOTE 

Since the calibrated sweep time adjustments are dependent on the + 14.5V 
and - 10V power supplies, the Power Supply Checks and Adjustments (par- 
agraph 5-17) should be performed before starting this procedure. 
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ADJUSTMENTS 

5-18. CALIBRATED SWEEP TIME ADJUSTMENT (Cont'd) 

1. Set equipment controls as follows: 

NOTE 

If an HP 853A Spectrum Analyzer Display mainframe is used, and a sweep 
time faster than 10 msec is selected, an error message will appear on the 
analyzer's CRT and the analyzer will go into mixed mode. 

Spectrum Analyzer: 

FREQUENCYBANDGHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .01-3 
TUNING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  >0.010 GHz 
FREQ SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F (full) 
RESOLUTION BW .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Optimum, coupled 
INPUTATTEN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10dB 
REFERENCE LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 dBm 
REFLEVELFINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 
Amplitude Scale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 dB/DIV 
SWEEP TIME/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 msec 
SWEEP TRIGGER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREE RUN 
ALTIF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
SIGIDENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
BLCLIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
VIDEOFILTER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 

50 MHz Universal Counter: 

FUNCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TI.  A to B 
SAMPLE RATE .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Full counterclockwise 
TIMEBASE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lops 
SENSITIVITY(A) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9o'clock 
A 50 MHz INPUT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . v ( f a l l i n g  edge) 
SENSITIVITY(B) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9o'clock 
B 10 MHz INPUT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .n (rising edge) 

2. Connect equipment as shown in Figure 5-2. 

3. Adjust counter SENSITIVITY controls (both channels) as necessary until counter triggers and indicates a 
time interval of approximately 10.00 ms. 

4. Adjust 1 ms potentiometer A9R10 for a time interval indication of 10.00 + 0.80 ms. 
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5-18. CALIBRATED SWEEP TIME ADJUSTMENT (Cont'd) 

NOTE 

In early instruments, A9R13 is labeled "2 ms." The adjustment of A9R13, 
however, should be performed with SWEEP TlMUDlV set at 5 ms. 

5 .  Set spectrum analyzer SWEEP TIME/DIV control to 5 msec. Readjust counter SENSITIVITY controls 
as necessary and adjust 5 ms potentiometer A9R13 for a time interval indication of 50.00 + 4.00 ms. 

6. Check time interval for each SWEEP TIME/DIV control setting listed in Table 5-5. Readjust 1 ms potenti- 
ometer A9R10 and 5 ms potentiometer A9R13 as necessary if test limits are exceeded. 

TABLE 5-5. CALIBRATED SWEEP TIMETEST LIMITS 

SWEEP TIMEIDIV Setting 

. I  ms  

.2 ms 

.5 ms 

1 ms 

2 ms 

5 ms 

10 ms 

2 0  ms 

5 0  ms 

Sweep Time (ms) 
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5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS 

REFERENCE: 

A14 and A1 5 Schematics 

DESCRIPTION: 

Step attenuators are used to change the level of the input signal to the spectrum analyzer in calibrated steps. The 
output of Vertical Driver and Blanking Assembly A15 is monitored, and adjustments are performed to calibrate 
Log Amplifier Assembly A14. 

SIGNAL QENERATOR 

D l Q l T A L  VOLTMETER 

D l  SPLAY 

1 CABLE 

RF OUTPUT I 

ASSEMBLY 
ADAPTER 

ADAPTER 65 1 
A t O W l  

EXTENDER 
CABLE - ' O Z ~ ~  SPECTRUM 

@@@ ANALYZER I 

STEP 
ATTENUATORS 

ADAPTER 

FIGURE 53. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTSTEST SETUP 

EQUIPMENT: 

Signal Generator ......................................................... HP 8640B 
Digital Voltmeter ........................................................ HP 3456A 
Step Attenuator (10-dB/step) ...................................... HP 355D, Opt. H82 
Step Attenuator (1-dB/step) ....................................... HP 355C, Opt. H80 
Cable Assembly, Banana Plug to BNC (m) ................................... HP 1-1001A 
Adapter, Type N (m) to BNC (f) ......................................... HP 1250-0780 
Adapter, SMC (m) to BNC (f) ........................................... HP 1250-0832 
Extender Cable Assembly .............................................. HP 5060-0303 
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5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd) 

PROCEDURE: 

1. Set equipment controls as follows: 

Spectrum Analyzer: 

FREQUENCY BAND GHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .0 1 - 3 
TUNING .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  >O.OlOGHz 
FREQSPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 
RESOLUTION BW ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300 kHz, uncoupled 
INPUTATTEN .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10dB 
REFERENCELEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -50dBm 
REFLEVELFINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 
Amplitude Scale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LIN 
SWEEP TIME/DIV ........................................................ AUTO 
SWEEPTRIGGER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREERUN 
ALTIF ..................................................................... OFF 
SIG IDENT ................................................................. OFF 
BLCLIP .................................................................... OFF 
VIDEOFILTER .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 

Signal Generator: 

COUNTERMODE ........................................................... INT 
AM ........................................................................ OFF 
FM ........................................................................ OFF 
FREQUENCY TUNE .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  321.4 MHz 
RF ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 
OUTPUTLEVEL ................................................ approx. -28dBm 

2. Set 1-dB step attenuator to 10 dB and 10-dB step attenuator to 0 dB. Remove AlOWl (blue cable) from 
A5J2 and connect equipment as shown in Figure 5-3, using adapter to connect step attenuator to AlOWl. 

NOTE 

The HP 355C 10 dB attenuation is included to compensate for 10 dB of gain 
on Step Gain Assembly A12 with the TEST-NORM switch in TEST. 

3. Set TEST-NORM switch on Step Gain Assembly A12 to TEST position. Adjust signal generator FRE- 
QUENCY TUNE control for maximum signal amplitude on display with 10-dB step attenuator set to 0 dB 
(reduce signal generator OUTPUT LEVEL control setting as necessary to bring signal on-screen). 
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Disconnect signal generator output from step attenuator. Adjust spectrum analyzer VERTICAL POSN 
control to position signal trace at bottom CRT graticule line. Measure dc offset voltage at Al5TP1 and 
record. 

Connect signal generator to step attenuator and adjust signal generator FINE TUNE control to peak 
signal on CRT display. 

Adjust signal generator OUTPUT LEVEL for digital voltmeter (DVM) reading ( t  1 mV) of 800 mV plus 
offset recorded in step 4, as measured at AlSTPl. Adjust spectrum analyzer VERTICAL GAIN control 
to position signal trace at top graticule line. 

Set spectrum analyzer Amplitude Scale control to 10 dB/DIV. 

Set 10-dB step attenuator to 0 dB and adjust SLOPE potentiometer A14R23 for DVM reading (k 1 mV) 
of 800 mV plus offset recorded in step 4, as measured at Al5TPl. 

Set 10-dB step attenuator to 60 dB and adjust OFFSET potentiometer A14R10 for DVM reading (+ 1 mV) 
of 200 mV plus offset recorded in step 4, as measured at A15TP1. 

Repeat steps 8 and 9 until no further adjustment is necessary. 

Set 10-dB step attenuator to 30 dB and adjust SLOPE potentiometer A14R23 for DVM reading (k 1 mV) 
of 500 mV plus offset recorded in step 4, as measured at Al5TPl. 

Set 10-dB step attenuator to 60 dB and adjust OFFSET potentiometer A14R10 for DVM reading (+ 1 mV) 
of 200 mV plus offset recorded in step 4. 

Repeat steps 11 and 12 until no further adjustment is necessary. 

Set 10-dB step attenuator to 10 dB and adjust - 30 dB potentiometer A14R69 for DVM reading ( t  1 mV) 
of 700 mV plus offset recorded in step 4. 

Set 10-dB step attenuator to 0 dB and adjust - 10 dB potentiometer A14R39 for DVM reading ( t  1 mV) 
of 800 mV plus offset recorded in step 4. 

Set 10-dB step attenuator to 60 dB and adjust OFFSET potentiometer A14RlO for DVM reading ( t  1 mV) 
of 200 mV plus offset recorded in step 4. 

Set 10-dB step attenuator to 0 dB and adjust SLOPE potentiometer A14R23 for DVM reading ( t  1 mV) 
of 800 mV plus offset recorded in step 4. 

Repeat steps 16 and 17 until no further adjustment is necessary. 

Check log fidelity per Table 5-6. If test limits are not met, repeat steps 8 through 18. 
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TABLE 5-6. LOG FIDELITY CHECK 

Test 
Limits 
(mV) 

Step 
Attenuator 

Setting 
(dB) 

Theoretical 
Reading 

(mV) 

Theoretical 
Reading Subtracted 

from Corrected 
DVM Reading 

(mV) 

DVM 
Reading 

(mV) 

* DVM reading minus offset recorded in step 4. 
'*All values in the Difference Between Adjacent Readings column must be less than o r  equal t o  f 10 mV. 

Corrected 
DVM 

Reading* 
(mV) 

Difference 
Between 
Adjacent 

Readings*" 
(mv) 

Example ( + 5 mV offset): 

**All values in the Difference Between Adjacent Readings column must be less than or equal to * 10 mV. 

TABLE 5-7. SAMPLE COMPUTATIONS OF AMPLITUDE LOG DISPLAY ACCURACY 

Difference 
Between 
Adjacent 

Readings*" 
(mV) 

Theoretical 
Reading Subtracted 

from Corrected 
DVM Reading 

(mV) 

0 
+ 3  
- 6  
- 8  
+ 1 

* DVM Reading minus offset recorded in step 4. 

Theoretical 
Reading 

(mV) 

+800 

+700 

+600 
+SO0 
+400 

Corrected 
DVM 

Reading* 
(m V) 

+800 
+703 

+594 

+492 
+401 

Step 
Attenuator 

Setting 
(dB) 

0 
10 

20 
30 

40 

DVM 
Reading 

(mv)  

+805 

+708 

+599 
+497 
+406 
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Linear Output and Linear Step Gain 

20. Disconnect AlOWl from step attenuator and reconnect to A5J2. 

When reconnecting A1OW1 to A5J2, do not tighten to over 6 inch pounds of 
torque; A5J2 can be damaged if the connector is overtightened. 

Set spectrum analyzer controls as follows: 

INPUT ATTEN ............................................................. 10 dB 
REFERENCE LEVEL .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 50 dBm 
FREQ SPAN/DIV ............................................................... 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TUNING 30MHz 

Set signal generator controls as follows: 

OUTPUT LEVEL .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  approx. - 5 dBm 
..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREQUENCY 30MHz 

Set 10-dB step attenuator to 0 dB. 

21. Remove adapter from step attenuator and connect step attenuator to spectrum analyzer input. Adjust the 
signal generator OUTPUT LEVEL for a DVM reading ( k 1 mV) of 800 mV plus offset recorded in step 4 
(measured at A 15TP I). 

22. Set spectrum analyzer amplitude scale for Linear display (LIN) and adjust LIN control A14R34 for DVM 
reading ( k 1 mV) of 800 mV plus offset recorded in step 4. 

23. Make adjustments indicated in Table 5-8, then recheck that all steps meet the DVM test limits. Between 
adjustments, recheck tuning of spectrum analyzer to be certain signal remains peaked. 

TABLE 5-8. LINEAR GAIN ADJUSTMENTS 

Adjustment 

*After subtracting offset. 

A14R34 

A14R33 

A14R30 

A14R27 

No adjustment 

Step Attenuator 

0 

10 

20 

30 

40 

Reference Level (dBm) DVM Reading " 

-50 

-60 

-70 

-80 

-9 0 

Ref: 800 + 1 mV 

800 k5 mV 

800 +5 mV 

800 *5 mV 

800 +20 mV 
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ADJUSTMENTS 

5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd) 

Log Gain 

24. Set spectrum analyzer controls as follows: 

REFERENCE LEVEL .................................................... - 50 dBm 
Amplitudescale .......................................................... ldb/DIV 

25. Set 10-dB step attenuator to 0 dB. Retune spectrum analyzer to peak signal. Adjust signal generator 
OUTPUT LEVEL for DVM reading (+ 1 mV) of 800 mV plus offset recorded in step 4, as measured at 
Al5TP1. 

26. Set 10-dB step attenuator to 40 dB. Set REFERENCE LEVEL to -90 dBm and adjust LOG GAIN 
control A14R121 for DVM reading of 800 mV plus offset recorded in step 4, as measured at Al5TP1. 

27. Check log gain steps according to Table 5-9. If limits are not met, repeat steps 25 through 27. If limits still 
are not met, return to step 1. 

TABLE 59. LOG GAIN ADJUSTMENT LIMITS 

=&tenvator I Reference Level (dBrn) I DVM Reading* 

*After subtracting offset. 

0 

10 

20 

30 

40 

28. Set spectrum analyzer controls as follows: 

REFERENCELEVEL .................................................... -50dBm 
......................................................... Amplitude Scale 1 dB/DIV 

-5 0 

-60 

-7 0 

-80 

-9 0 

29. Set both step attenuators to 0 dB. Reduce signal generator OUTPUT LEVEL until signal appears at top of 
display. Adjust spectrum analyzer FINE TUNE to peak trace on display and adjust signal generator 
OUTPUT LEVEL for DVM reading (k 1 mV) of 800 mV plus offset recorded in step 4, as measured at 
Al5TPl. Increase attenuation in 1-dB steps as shown in Table 5-10 and take DVM readings to check log 
amplifier output. 

Ref: 800 * 1 mV 

800 +30 mV 

800 +30 mV 

800 +30 mV 

800 +30 mV 

30. Return TEST-NORM switch A12S1 to NORM. 
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5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTS (Cont'd) 

TABLE 5-10, LOG AMPLIFIER OUTPUT LIMITS 

Step 
Attenuator 

Setting 
(dB) 

D V M  
Reading 

(mV)  

Corrected 
D V M  

Reading* 
(mV)  

Test 
Limits 
(mV)  

Theoretical 
Reading 

(mV)  

Theoretical 
Reading Subtracted 

f rom Corrected 
D V M  Reading 

( m v )  

* DVM Reading minus offset. 
*All values in the Difference Between Adjacent Readings column must be less than or  equal to  + 10 mV 

Difference 
Between 
Adjacent 

Readings** 
(mV)  
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MODEL 8559A 

5-20. 1-dB OFFSET ADJUSTMENT 

REFERENCE: 

A 15 Schematic 

DESCRIPTION: 

Reference is set in 10 dB/DIV amplitude scale and 1 dB offset is adjusted in 1 dB/DIV for the same full display 
reference. 

D l  SPLAY 

SPECTRUM 
ANALYZER 

EXTENDER 
CABLE 
ASSEMBLY 

0.0 o... 
l NPUT 

OUTPUT 
ADAPTER 

FIGURE 5-4. 1-dB OFFSET ADJUSTMENTTEST SETUP 

EQUIPMENT: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Adapter, Type N (m) to BNC (f) HP 1250-0780 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Extender Cable Assembly HP 5060-0303 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  BNCCable,PInch HP10502A 

PROCEDURE: 

1. Set spectrum analyzer controls as follows: 

FREQUENCYBANDGHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .01-3 
TUNING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  >60MHz 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREQ SPAN/DIV 1 MHz 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RESOLUTION BW 1 MHz, uncoupled 

INPUTATTEN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10dB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  REFERENCE LEVEL 0 dBm 

REFLEVELFINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 
Amplitudescale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LIN 
SWEEPTIME/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AUTO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SWEEP TRIGGER FREE RUN 
ALTIF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SIC IDENT OFF 
BLCLIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
VIDEOFILTER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
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ADJUSTMENTS 

5-20. 1-dB OFFSET ADJUSTMENT (Cont'd) 

2. Connect equipment as shown in Figure 5-4. 

3. Adjust vertical position to align trace on bottom graticule. 

4. Set tuning to 35 MHz. Set TUNING control to center the trace on the display. Set REF LEVEL FINE for a 
full-screen trace (signal at top graticule line). 

5. Set Amplitude Scale to 10 dB/DIY Adjust VERT GAIN if necessary for full screen trace. 

6.  Repeat steps 3 and 4 until the trace is full screen in both LIN and 10 dB/DIY 

NOTE 

1 dBlDlV will read approximately 0.5 dB (0.5 division) low when using 
extender cable assembly. Adjusting A15R1 1 dB OFFSET for a trace 0.5 divi- 
sion down from top graticule line should place signal at top graticule line 
when HP 8559A is properly installed in display mainframe. 

7. Set Amplitude Scale to 1 dB/DIV. Adjust A15R1 1 dB OFFSET for a trace 0.5 division down from top 
graticule line. 
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ADJUSTMENTS 

5-21. BANDWIDTH FILTER ADJUSTMENTS 

REFERENCE: 

A9, A1 1, and A13 Schematics 

DESCRIPTION: 

The crystal and LC bandwidth filter circuits are adjusted for symmetry, center, and peak. The 3-dB bandwidths 
are adjusted with Sweep Generator/Bandwidth Control Assembly A9 (paragraph 5-22). 

DISPLAY 

SPECTRUM 
ANALYZER 

EXTENDER 
CABLE 
ASSEMBLY 

0.. o... 
l NPUT 

OUTPUT 
ADAPTER 

FIGURE 5-5. CRYSTAL AND LC BANDWIDTH FILTER ADJUSTMENTSTESTSETUP 

EQUIPMENT: 

......................................... Adapter, Type N (m) to BNC (f) HP 1250-0780 
.............................................. Crystal Short (3 required) See Figure 5-6 
.............................................. Extender Cable Assembly HP 5060-0303 

NOTE 

A crystal short consists of a .O1 pF capacitor (HP Part Number 0160 -0161) 
and a 90.9 ohm resistor (HP Part Number 0757-0400) connected in series. 
Two square terminal connectors (HP Part Number 0362-0265) are used to 
connect the crystal short across the test points. 
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ADJUSTMENTS 

5-21. BANDWIDTH FILTER ADJUSTMENTS (Cont'd) 

TERMINAL CONNECTORS 

FIGURE 5-6. CRYSTAL SHORT CONFIGURATION 

PROCEDURE: 

NOTE 

Allow 30 minutes warmup time before performing adjustments. 

1 .  Set spectrum analyzer controls as follows: 

FREQUENCYBAND .................................................. .Ol-3GHz 
TUNING ................................................................. 35MHz 
FREQSPAN/DIV ......................................................... 200kHz 
RESOLUTIONBW ......................................................... lMHz 
INPUTATTEN ............................................................. 10dB 
REFERENCELEVEL ....................................................... OdBm 
Amplitude Scale .............................................................. LIN 
SWEEPTIME/DIV ........................................................ 10msec 
SWEEPTRIGGER ..................................................... FREERUN 

Crystal Alignment 

2. Connect equipment as shown in Figure 5-5. 

NOTE 

If Sweep Generator A9 has been replaced or adjusted, perform steps 3 
through 8. If not, proceed to step 9. 
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ADJUSTMENTS 

5-21. BANDWIDTH FILTER ADJUSTMENTS (Cont'd) 

Center the signal with TUNING control. Using REF LEVEL FINE control, place signal peak at  7.1 
divisions (0.9 division from top graticule line). 

Adjust A9R85 LC until signal is five divisions wide at the fifth graticule line (1 MHz wide at 3-dB points). 

Set FREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 10 kHz. 

Center the signal with FINE TUNING control. 

Using REF LEVEL FINE control, place signal peak at 7.1 divisions. 

Adjust A9R72 XTL until signal is one division wide at the fifth graticule line (10 kHz wide at 3-dB points). 

Set FREQ SPAN/DIV to 20 kHz and RESOLUTION BW to 30 kHz. 

Center signal with TUNING control. 

Adjust REF LEVEL FINE control to place signal at sixth graticule line. 

Remove top guide rail. Connect crystal shorts (through cover access holes) across the following pairs of 
test points: A13TPl/TP2, A1 1TPl/TP2, and A1 lTP4/TP5. 

NOTE 

Keep crystal spike centered during adjustments. The SYM and CTR adjust - 
ments for each crystal interact (the signal also drifts in this narrow span). 

13. Adjust front-panel TUNING control to center bandpass spike (Figure 5-7) on the CRT display. 

NOTE 

A non-metallic tuning tool is required for adjustments on the A l l  and A13 
bandwidth filter assemblies. 

14. Adjust A13C54 CTR for minimum signal amplitude. Then adjust A13C38 SYM and A13C54 CTR for a 
centered and symmetrical bandpass as shown in Figure 5-7. 
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ADJUSTMENTS 

5-21. BANDWIDTH FILTER ADJUSTMENTS (Cont'd) 

CHECK CENTERING 
HERE (SPIKE IS 

CRYSTAL RINGING) 

CHECK SYMMETRY 
HERE (LOW ON SKIRTS) 

FIGURE 5-7. ADJUSTING CRYSTAL SYMMETRY AND CRYSTAL CENTERING 

Remove crystal short from A13TP 1 /TP2 and connect it across A1 3TP4/TP5. 

Adjust A13C25 CTR for minimum signal amplitude. Then adjust A13C15 SYM and A13C25 CTR for a 
centered and symmetrical bandpass. 

Remove crystal short from A1 lTP4/TP5 and connect it across A13TPl/TP2. 

Adjust A1 1C54 CTR for minimum signal amplitude. Then adjust A1 1C38 SYM and AllC54 CTR for a 
centered and symmetrical bandpass. 

Remove crystal short from A1 lTPl/TP2 and connect it across A1 lTP4/TP5. 

Adjust A1 1C25 CTR for minimum signal amplitude. Then adjust A1 1C15 SYM and A1 1C25 CTR for a 
centered and symmetrical bandpass. 

Remove the crystal shorts. 

Set FREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 30 kHz. Center signal on CRT with TUN- 
ING control. 

Switch RESOLUTION BW from 30 kHz to 10 kHz and back several times. Verify that signal shift does 
not exceed 3 kHz (0.3 divisions). If signal shift is out of tolerance, return to step 11. 
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ADJUSTMENTS 

5-21. BANDWIDTH FILTER ADJUSTMENTS (Cont'd) 

LC Alignment 

Accidentally shorting the case of A9Q1 (directly below A9TP6) to ANY test 
point will cause catastrophic failure to Sweep Generator Assembly A9. 

24. Set RESOLUTION BW control to 100 kHz. Jumper A9TP6 to A9TP8. This forces the BW7 line to 
+ 15Y Set FREQ SPAN/DIV to 100 kHz. 

NOTE 

When Bandwidth Filter Assemblies A l l  and A13 are installed with covers in 
place, midget copper alligator clips (HP Part Number 1400-0483) can be used 
to short test points to the cover. 

25. Perform preliminary LC filter adjustments as follows: 

NOTE 

It might be necessary to adjust the REF LEVEL FINE control to obtain an on- 
screen display during the following adjustments. 

Remove A! 3 cover and install A13 on extender board. 

Short to ground the following test points: A13TP6, A1 1TP3, and A11TP6. (This widens all but one 
LC pole). 

Center signal on CRT with TUNING control. Adjust A13C73 for minimum signal amplitude. 

Disconnect short from A13TP6 and short to ground A13TP3. 

Adjust A13C74 for minimum signal amplitude. Remove shorts from A13TP3, A1 lTP3, and 
A1 1TP6. 

Reinstall A13 and cover. Short A13TP3 and A13TP6 to ground. Remove A1 1 cover and install A l l  
on extender board. 

Short A1 1TP6 to ground. 

Adjust A1 1C73 for minimum signal amplitude. 

Disconnect short from A1 1TP6 and short to ground A1 lTP3. 

Adjust A1 1C74 for minimum signal amplitude. 

Disconnect shorts from test points and reinstall A1 1 and cover. Leave jumper from A9TP6 to A9TP8 
in place. 
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5-21. BANDWIDTH FILTER ADJUSTMENTS (Cont'd) 

26. Short to ground A1 lTP3, A1 lTP6, and A13TP3. Set RESOLUTION BW to 100 kHz and set FREQ 
SPAN/DIV to 20 kHz. 

27. Center signal on CRT with TUNING control. Adjust A13C45 LC CTR for symmetrical bandpass display 
on CRT Use FINE TUNING control to keep crystal spike centered. 

NOTE 

The crystal spike represents the center frequency of the crystal poles. In 
this procedure we are aligning the LC poles with the crystal poles. On some 
instruments, the crystal spike may not be very pronounced, in which case 
the center frequency of the 100 kHz RBW will have to be compared to the 
center frequency of the 30 kHz RBW. 

28. Move short from A13TP3 to A13TP6. Leave other shorts in place. Center signal on CRT with TUNING 
control. Adjust A13C23 LC CTR for symmetrical bandpass display on CRT, keeping crystal spike cen- 
tered. 

29. Move short from A11TP6 to A13TP3. Leave other shorts in place. Center signal on CRT with TUNING 
control. Adjust A1 lC45 LC CTR for symmetrical bandpass display on CRT, keeping crystal spike cen- 
tered. 

30. Move short from A1 1TP3 to A1 1TP6. Leave other shorts in place. Center signal on CRT with TUNING 
control. Adjust A1 1C23 LC CTR for symmetrical bandpass display on CRT, keeping crystal spike cen- 
tered. 

31. Disconnect shorts from A1 1TP6, A13TP3, A13TP6, and from ground. Remove jumper from A9TP6 and 
A9TP8. 

32. Set FREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 30 kHz. Center signal on ~ R T  with TUN- 
ING control. Set RESOLUTION BW to 100 kHz and note where signal crosses center vertical graticule 
line. 

33. Adjust A1 lC23, A1 1C45, A13C23, and A13C45 in succession so that amplitude of signal is peaked where 
it crosses center vertical CRT graticule line, repeating step 32 between adjustments as necessary. 

34. Repeat steps 32 and 33 until 30 kHz and 100 kHz bandwidths are centered with each other. If signal shift 
between 30 kHz and 100 kHz bandwidths is greater than 10 kHz (1 division), repeat steps 24 through 33. 

Bandwidth Amplitude 

35. Set Amplitude Scale switch to 1 dB/DIV and jumper A9TP6 to A9TP8. 

36. Short A1 1TP3, A1 lTP6, A13TP3, and A13TP6 to ground. 

37. Set RESOLUTION BW to 100 kHz and FREQ SPAN/DIV to 200 kHz. 
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ADJUSTMENTS 

5-21. BANDWIDTH FILTER ADJUSTMENTS (Cont'd) 

Adjust FINE TUNING and REF LEVEL FINE controls for a centered signal at 7 divisions from bottom 
graticule line. 

Remove shorts from A13TP3 and A13TP6 and center signal with FINE TUNING control. Adjust 
A13R26 LC for a signal amplitude of 7 divisions. Replace shorts on A13TP3 and A13TP6. 

Remove shorts from A1 lTP3 and A1 1TP6. Adjust A1 1R26 LC for a signal amplitude of 7 divisions. 

Repeat steps 36 through 40 until no further adjustment is necessary. Remove shorts from Al lTP3, 
A1 lTP6, A13TP3, and A13TP6. 

Adjust A1 1 R3 1 XTL and A1 3R3 1 XTL fully counterclockwise. 

Set RESOLUTION BW to 1 kHz and FREQ SPAN/DIV to 10 kHz. Center signal with FINE TUNING 
control. Adjust A1 lR31 XTL and A13R31 XTL equally for a signal amplitude of 7 divisions. Each 
potentiometer should be adjusted to accomplish half the necessary increase in signal amplitude. 

Remove jumper from A9TP6 and A9TP8. 

Set FREQ SPAN/DIV to 500 kHz and RESOLUTION BW to 3 MHz. 

Center signal with TUNING control. Adjust REF LEVEL FINE control for a signal amplitude of 7 
divisions. 

Step down RESOLUTION BW from 3 MHz tp 300 kHz. Variation in signal amplitude should be less than 
-t 0.4 dB. 

Set FREQ SPAN/DIV to 10 kHz, TIME/DIV to AUTO, and step down RESOLUTION BW from 100 
kHz to 1 kHz. Variation of signal amplitude should be less than -t 0.7 dB from the 7th division reference. 

Repeat steps 35 through 46 until variation in signal amplitude is within limits. 

NOTE 

If amplitude variation between crystal and LC poles exceeds specification, 
A1 1 R7*IA13R7* can be replaced to bring the crystal poles to the amplitude 
of the LC poles. 
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ADJUSTMENTS 

5-22. 3.dB BANDWIDTH ADJUSTMENTS 

REFERENCE: 

A9 Schematic 

DESCRIPTION: 

The 3-dB bandwidths for the 3 MHz through the 30 kHz RESOLUTION BW settings are adjusted using the 
CAL OUTPUT as the signal source. The 3-dB bandwidths for the 10 kHz, 3 kHz, and 1 kHz RESOLUTION 
BW settings are adjusted by injecting a stable 321.4 MHz signal into the Third Converter (A10) of the spectrum 
analyzer. 

SIDNAL DENERATOR 

D l  SPLAY 

SPECTRUM 
ANALYZER 

ADAPTER 
m 0 

OUTPUT 

MICROWAVE 
COUNTER 

l NPUT 

ADAPTER P 
ADAPTER !EE STEP ATTENUATOR 

FIGURE 5-8. 3-dB BANDWIDTH ADJUSTMENTTEST SETUP 

EQUIPMENT: 

Signal Generator ......................................................... HP 8640B 
Frequency Counter .......................................................... 5342A 
StepAttenuator .......................................................... HP355D 
Adapter, Type N (m) to BNC (f) (2 required) ............................... HP 1250-0780 
Extender Cable Assembly .............................................. HP 5060-0303 
Test Cable, BNC to SMB ............................................. HP 85680-60093 
BNCTee ............................................................ HP1250-0781 
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ADJUSTMENTS 

5-22. 3-dB BANDWIDTH ADJUSTMENTS (Cont'd) 

PROCEDURE: 

Set spectrum analyzer controls as follows: 

FREQUENCYBAND ................................................. 0.01-3GHz 
TUNING ................................................................. 35MHz 
FREQSPAN/DIV ......................................................... 200kHz 
RESOLUTIONBW ......................................................... lMHz 
INPUTATTEN ............................................................. 10dB 

....................................................... REFERENCELEVEL OdBm 
Amplitudescale .............................................................. LIN 
SWEEPTIME/DIV ......................................................... 2msec 
SWEEPTRIGGER ..................................................... FREERUN 
VIDEOFILTER ............................................................. OFF 
BASELINECLIPPER ........................................................ OFF 

... . . . . . . . . . . .  853A (if used) TRACE A & TRACE B STORE BLANK (ANALOG DISPLAY) 

Connect CAL OUTPUT to spectrum analyzer INPUT 

Set a 7.1 division signal level on display with REF LEVEL FINE control. Signal will be 0.9 division from 
top graticule line. 

Adjust A9R85 LC control for a 5 division wide signal at fifth graticule line. 

Set RESOLUTION BW to 3 MHz and FREQ SPAN/DIV to 500 kHz. If necessary, reset signal level to 7.1 
divisions with REF LEVEL FINE control. The bandwidth at the fifth graticule line should be between 5.4 
and 6.6 divisions. 

NOTE 

A9R85 LC may be further adjusted to bring the 3 MHz and 300 kHz band- 
widths within limits; however, the final measurement of the 1 MHz band- 
width must be between 4.5 and 5.5 division at the fifth graticule line. (If the 3 
MHz bandwidth cannot be brought within limits by adjustment of A9R85 LC, 
change the value of factory-selected resistor A9R120*. If the 300 kHz band- 
width cannot be brought within limits by adjustment of A9R85 LC, change 
the value of A9R116*.) 

Set RESOLUTION BW to 300 kHz and FREQ SPAN/DIV to 50 kHz. If necessary, reset signal level to 7.1 
divisions with REF LEVEL FINE control. The bandwidth should be between 5.4 and 6.6 divisions at the 
fifth graticule line. 

Set RESOLUTION BW to 100 kHz and FREQ SPAN/DIV to 20 kHz. If necessary, reset signal level-to 7.1 
divisions with REF LEVEL FINE control. The bandwidth should be between 4.3 and 5.7 divisions at the 
fifth graticule line. 



MODEL 8559A ADJUSTMENTS 

ADJUSTMENTS 

5-22. 3-dB BANDWIDTH ADJUSTMENTS (Cont'd) 

NOTE 

If the 100 kHz bandwidth is not within the specified limits, change the 
values of factory-selected resistors A11R19*, A11R43*, A13R19*, and 
A13R43*. If the bandwidth is too wide, increase the value of the resistors; if 
the bandwidth is too narrow, decrease the value of the resistors. The fac- 
tory-selected resistors need not be of equal value, but each must be within 
one standard value of the others. 

8. Set RESOLUTION BW to 30 kHz and FREQ SPAN/DIV to 10 kHz. If necessary, reset signal level with 
REF LEVEL FINE control. The bandwidth should be between 2.6 and 3.4 divisions at the fifth graticule 
line. 

NOTE 

If the 30 kHz bandwidth is not within the specified limits, change the values 
of factory-selected resistors A1 1 R23*, A1 1 R48*, A13R23*, and A13R48*. If 
the bandwidth is too wide, decrease the value of the factory-selected resis- 
tors; if the bandwidth is too narrow, increase the value of the resistors. The 
factory-selected resistors must be within three standard values of the nomi- 
nal value. 

9. Connect signal generator as shown in Figure 5-8. Tune signal generator to approximately 21.4 MHz. Set 
the signal generator to approximately 0 dBm and the step attenuator to 10 dB. Set COUNTER MODE to 
EXPAND X 100. 

10. Place spectrum analyLer on right side and connect test cable to Third Converter 21.4 MHz output connec- 
tor A16J3. If connector is not present (some early instruments were not so supplied), remove AlOWl from 
A5J2 and connect AlOWl through a 10 dB step attenuator set to 30 dB and the signal generator set for a 
- 10 dBm output level. The 10 dB step attenuator between BNC tee and frequency counter can be elirni- 
nated. 

11. Set HP 8559A RESOLUTION BW to 1 MHz. Tune signal generator to peak signal on CRT display (near 
21.4 MHz) (321.4 MHz if injecting into AlOWl). Adjust the output level of signal generator to place the 
signal at 7.1 divisions. 

12. Set RESOLUTION BW to 3 kHz. Tune signal generator to peak signal on CRT display. 

13. Adjust REF LEVEL FINE to place signal at 7.1 divisions. 

14. Note the counter frequency and tune the signal generator 1500 Hz below the center frequency noted. 
Record the new counter frequency. 
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ADJUSTMENTS 

5-22. 3-dB BANDWIDTH ADJUSTMENTS (Cont'd) 

Adjust A9R72 XTL to bring signal level to the fifth graticule line (three divisions from the top graticule 
line). 

Increase signal generator frequency until signal on CRT display peaks and then decreases to the fifth 
graticule line. Record counter frequency. 

Compare new frequency 
should be 2800 to 3200 
readjusting A9R72 XTL, 

with frequency recorded in step 14. The difference between the two frequencies 
Hz. If the bandwidth is not within limits, repeat steps 12 through 17, slightly 
until the specified limits are achieved. 

Set RESOLUTION BW to 10 kHz. Tune signal generator to peak signal on CRT display. 

Adjust REF LEVEL FINE to place signal at 7.1 divisions. 

Decrease signal generator frequency until the signal on the CRT display is at the fifth graticule line. Record 
this frequency. 

Increase the signal generator frequency until the signal on the CRT display peaks and then decreases to  the 
fifth graticule line. Record this frequency. 

Compare new frequency with frequency recorded in step 20. The difference between the two frequencies 
should be 9.000 kHz to 11.000 kHz. 

NOTE 

A9R72 XTL may be further adjusted to bring the 10 kHz and 1 kHz band- 
widths within limits; however, the final measurement of the 3 kHz bandwidth 
must be between 2700 Hz and 3300 Hz. (If the 10 kHz bandwidth cannot be 
brought within limits by adjusting A9R72 XTL, change the value of factory- 
selected resistor A9R111*. If the 1 kHz bandwidth cannot be brought within 
limits by adjusting A9R72 XTL, change the value of A9R109*.) 

Set RESOLUTION BW to 1 kHz. Tune signal generator to peak signal on CRT display. 

Adjust REF LEVEL FINE to place signal at 7.1 divisions. 

Record the counter frequency. 
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ADJUSTMENTS 

5-22. 3-dB BANDWIDTH ADJUSTMENTS (Cont'd) 

Increase signal generator frequency until signal on CRT display decreases to the fifth graticule line. Record 
the counter frequency. 

Compare new frequency with frequency originally noted in step 25. The difference between the two fre- 
quencies should be 450 Hz to 550 Hz. 
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5-23. RF GAlN ADJUSTMENT 

REFERENCE: 

A12 Schematic 

DESCRIPTION: 

The RF gain (sensitivity) of Step Gain Assembly A12 is adjusted by injecting a 21.4 MHz signal at XAlOPl. 
Third Converter Assembly A10 is removed and replaced with a special extender board for applying the 21.4 
MHz signal from the signal generator. 

D I G I T A L  VOLTMETER 

SIGNAL GENERATOR 

D l  SPLAY 

(BLACK LEAD 

EXTENDER BOARD 
W I T H  5 1 . 1  R E S I S T E R  

I N  X A l O P I  

P W E R  
METER 

FIGURE 5-9. RF GAlN ADJUSTMENT TEST SETUP 

EQUIPMENT: 

......................................................... Signal Generator HP 8640B 
Digitalvoltmeter ........................................................ HP3456A 

........................................................... Power Meter HP 435A/B 
PowerSensor ........................................................... HP8481A 
Special Extender Board 

...................................... with 5 1.1 ohm resistor HP 5060-0258/0757-0394 
....................................... TestCable,BNC(m)toBananaPlug HP 10111A 

.............................................. Extender Cable Assembly HP 5060-0303 
............................ Adapter, BNC (f) to Alligator Clips (2 required) HP 8120-1292 
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ADJUSTMENTS 

5-23. RF GAIN ADJUSTMENT (Cont'd) 

NOTE 

To make special extender board, solder 51.1 ohm resistor from pin 18 to pin 
22 of standard 24 pin extender board, HP Part No. 5060-0258. Leave resistor 
leads long for easy connection of clip leads. 

PROCEDURE: 

1. Set spectrum analyzer controls as follows: 

FREQUENCYBANDGHz .................................................. .01-3 
FREQ SPAN/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 MHz 
RESOLUTIONBW ......................................................... l M H z  
INPUTATTEN .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OdB 
REFLEVELdBm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -10 
REFLEVELFINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 
Amplitudescale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LIN 
SWEEP TIMWDIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  AUTO 
SWEEPTRIGGER .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREERUN 
VIDEOFILTER ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MIN 

2. Connect equipment as shown in Figure 5-9. Resistor on extender board should be toward rear of HP 
8559A. 

3. Set signal generator frequency to 21.4 MHz. Set output level for approximately - 5 dBm. 

NOTE 

To remove Third Converter Assembly A10, i t  will be necessary to disconnect 
A1OW1 from A5J2 and temporarily remove Marker Assembly A8 and Sweep 
GeneratorlRes BW Assembly A9. 

4. Connect output of signal generator across 51.1 ohm resistor on special board using BNC to clip-lead 
adapter. The red lead (center conductor) should be connected to pin 18 of extender board. 

5. Set signal generator frequency for peak amplitude on CRT display. Connect output of signal generator to 
power meter through a power sensor and set output level to - 3 dBm. Reconnect signal generator output 
to clip-lead adapter. 

6 .  Adjust A12R5 GAIN adjustment for signal one division from top graticule line. DVM should indicate 
+ 700 mV + 30 mV. Remove special extender board and replace Third Converter Assembly A10. 

NOTE 

If step gain adjustments will be performed next, do not reconnect A1OW1 to 
A5J2. 
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MODEL 8559A 

5-23. RF GAlN ADJUSTMENT (Cont'd) 

When reconnecting A1OW1 to A5J2, exercise caution; the connector should 
not be torqued more than 6 inch-pounds, othewise damage to A5J2 will 
result. 

NOTE 

Front panel VERTICAL GAlN and POSN control settings can affect the volt- 
age measured at A15TP1. Vertical calibration should be checked after 
adjusting A12R5 for 700 mV (Refer to Section Ill). 
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ADJUSTMENTS 

5-24. STEP GAlN ADJUSTMENTS 

REFERENCE: 

A12 Schematic 

DESCRIPTION: 

REF LEVEL FINE, 0 dB, and - 12 dB adjustments are properly set and step gains of 10 dB, 20 dB, and 40 dB 
are adjusted. 

SIGNAL GENERATOR . 
D I G I T A L  VOLTMETER 

l NPUT 

D l  SPLAY 

ATTENUATOR 

RF OUTPUT 

STEP 
ATTENUATOR 

FIGURE 5-10. STEP GAlN ADJUSTMENTS TEST SETUP 

EQUIPMENT: 

......................................................... Signal Generator HP 8640B 
..................................... Step Attenuator (1 dB/Step) HP 355C, Option H80 
.................................... Step Attenuator (10 dB/Step) HP 355D, Option H82 

........................................................ Digital Voltmeter HP 3456A 
......................................... Adapter, Type N (m) to BNC (f) HP 1250-0780 

.......................................... Adapter, BNC (m) to SMC (m) HP 1250-083 1 
........................................... Cable, BNC (m) to Banana Plug HP 101 11A 

.............................................. Extender Cable Assembly HP 5060-0303 
...................................... Adapter, BNC (f) to Alligator Clips HP 8120-1292 
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ADJUSTMENTS 

5-24. STEP GAIN ADJUSTMENTS (Cont'd) 

PROCEDURE: 

Set spectrum analyzer controls as follows: 

FREQSPAN/DIV .......................................................... lMHz 
......................................................... RESOLUTIONBW lMHz 

INPUTATTEN ............................................................. 10dB 
............................................................... REFLEVELdBm 0 

Amplitudescale ......................................................... ldB/DIV 
........................................................ SWEEPTIME/DIV AUTO 

..................................................... SWEEPTRIGGER FREERUN 
VIDEO FILTER ............................................................. MIN 

Connect equipment as shown in Figure 5-10. Connect signal generator tuned to 321.4 MHz with approxi- 
mately - 30 dBm output to one side of a 1 dB/step attenuator. Connect step attenuator output to AlOWl 
through adapter. Tune signal generator frequency for peak amplitude on display. 

Set step attenuator to 12 dB and REF LEVEL FINE to - 12. Set signal generator level for a signal one 
division down from top graticule line. 

Adjust A12R39 - 12 D until signal stops rising on display, then adjust A12R39 counterclockwise until 
signal drops approximately one third to one half of a division. 

Set signal generator level so signal is one division down from top graticule line on display. 

Set step attenuator to 0 dB and REF LEVEL FINE to 0. 

Adjust A12R35 0 D adjustment for a signal level one division from top graticule line. 

Set step attenuator to 12 dB and REF LEVEL FINE to - 12. DVM indication should be 700 + 30 mV 
(offset). If offset is greater than + 30 mV, repeat steps 3 through 8 until DVM indication is within limits. 

Replace 1 dB/step attenuator with 10 dB/step attenuator set to 0 dB. Set REF LEVEL FINE control to 0. 

Tune signal generator frequency for peak amplitude on the display (near 321.4 MHz). 

Set signal generator level for a signal one division down from top graticule line. Set step attenuator to 10 
dB and REF LEVEL dBm to - 10. 

Adjust A12R6 10 D adjustment for signal level one division from top graticule line. 

Set step attenuator to 20 dB and REF LEVEL dBm to - 20. 

Adjust A12R21 20 D adjustment for signal level one division from top graticule line. 

Set attenuator to 40 dB and REF LEVEL dBm to - 40. 
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ADJUSTMENTS 

5-24. STEP GAIN ADJUSTMENTS (Cont'd) 

NOTE 

Some video filtering might help reduce noise. Set VIDEO FILTER control so 
noise is reduced, but the signal amplitude remains unchanged. 

16. Adjust A12R29 40 D adjustment for signal level one division from top graticule line. 

17. Check REF LEVEL dBm control from 0 to - 50 as shown in Table 5-1 1. 

18. Reconnect AlOW 1 to A5J2. 

TABLE 5-1 1. REF LEVEL CONTROL CHECK 

When reconnecting A1OW1 to A5J2, exercise caution. The connector should 
not be torqued to more than 6 inch-pounds; otherwise, damage to A5J2 will 
result. 

Deviation From 
Reference (700 +20 mV) 

Reference mV 

Reference +40 mV 

Reference 240 mV 

Reference +40 mV 

Reference +40 mV 

Reference 240 mV 

Reference Level 
(dBm) 

0 

1 0  

2 0 

-30 

-40 

-50 

Attenuator 
(dB) 

0 

10 

20 

30 

40 

5 0 
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ADJUSTMENTS 

5-25. FIRST CONVERTER ADJUSTMENTS 

REFERENCE: 

A3, A4, AS, A6, and A7 Schematics 

DESCRIPTION: 

The First LO (A6 YTO) is adjusted by monitoring the YTO output at the RF input connector (LO emission) and 
the tuning voltage (TUNE) output of the A7 Frequency Control board, and adjusting the YTO low-end fre- 
quency for 3 GHz at OV tuning voltage and 6 GHz at - 10V tuning voltage. 

COMB 
QENERATOR 

MICROWAVE 
COUNTER / \ 

DIGITAL VOLTMETER 1111 

D l  SPLAY 

OUTPUT 

CABLE 
ASSEMBLY 

I 

FIGURE 5-1 1. FIRST CONVERTER ADJUSTMENTS TEST SETUP 

n 

EQUIPMENT: 

A7TP4 

FrequencyCounter ....................................................... HP5342A 
Digital Voltmeter ........................................................ HP 3456A 
Comb Generator ........................................................ HP 8406A 
Cable, BNC (m) to Banana Plug ........................................... HP 101 1 1A 
Extender Cable Assembly .............................................. HP SO6O-0303 
Adapter, BNC (f) to Alligator Clips ...................................... HP 8120-1292 
Cable Assembly, RG-214/U, Type N Connectors ............................. HP 1 1500A 

PROCEDURE: 

EXTENDER 
CABLE 

ASSEMBLY 

1. Allow one-half hour warmup time of equipment with spectrum analyzer connected to mainframe with 
extender cable. 

A16TP l  TUNE 
LOCATED THROUGH \ 

HOLE I N  S IDE 
FRAME HERE --C ' O : z  SPECTRUM 

L . @.@@@ ANALYZER 
..no O...Q 

CABLE 
RQ214 lU  - - 
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ADJUSTMENTS 

5-25. FIRST CONVERTER ADJUSTMENTS (Cont'd) 

First LO Adjustments 

2. Connect DVM to A7TP6 TUNE. 

3. Set spectrum analyzer controls as follows: 

INPUT ATTEN .............................................................. 0 dB 
FREQ SPAN/DIV ............................................................... 0 
ALTIF ..................................................................... OFF 

4. Connect frequency counter to spectrum analyzer RF Input. 

5. Jumper A16TPl DIODE BIAS to ground. A16TP1 is located on the motherboard through a hole in the 
analyzer left side gusset. 

6. Adjust front-panel TUNING control for DVM indication of 0.000 Vdc (fully counterclockwise). 

7. Adjust A7R8 (3 GHz) for frequency counter indication of 3.000 GHz + 1 MHz. (If this adjustment cannot 
be achieved, factory select resistor A7R3* can be added - if it is not installed - or decreased to provide the 
proper range. Select a value of 147K ohms for A7R3*, initially, and decrease this value to no less than 
56.2K ohms.) 

8. Adjust front-panel TUNING control for DVM indication of - 10.000 Vdc. 

9. Set A7R75 6 GHz F (fine) to approximately mid-range (R75 is a 20-turn potentiometer). 

10. Adjust A7R47 6 GHz C (coarse) for a frequency counter indication of 6.000 GHz + 2  MHz. 

11. Retune front-panel TUNING control for 0.000 Vdc DVM indication and readjust A7R8 3 GHz if neces- 
sary for frequency counter indication of 3.000 GHz * 1 MHz. 

12. T h e  front-panel TUNING control for - 10.000 Vdc DVM indication. 

13. Lightly tap the top edge of the A7 Frequency Control board with the handle of a small screwdriver to seat 
controls. 

14. Adjust A7R75 6 GHz F (fine) for frequency counter indication of 6.000 GHz * 1 MHz. 
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ADJUSTMENTS 

5-25. FIRST CONVERTER ADJUSTMENTS (Cont'd) 

Alternate IF First LO Shift Check 

15. Press front-panel ALT IF pushbutton IN to activate alternate IE 

16. Verify YTO frequency shift according to Table 5-12. 

FREQUENCY BAND GHz 

17. Remove jumper from A19TPl DIODE BIAS to ground. 

FM Driver Sensitivity and Delay Compensation Adjustment 

ABLE 5-12. FIRST LO SHIFT CHECK 

18. Disconnect frequency counter from spectrum analyzer RF Input and connect comb generator to RF Input. 

A L T  I F  

OFF 

ON 
ON 
ON 

ON 
ON 

ON 

19. Set comb generator for 1 MHz comb teeth. 

FREQUENCY COUNTER INDICATION 

Reference (6.000 GHz) 
Reference - 15 MHz 5800 kHz 

Reference + 15 MHz 5800 kHz 
Reference -7.5 MHz 5400 kHz 
Reference +7.5 MHz +400 kHz 

Reference -5 MHz +300 kHz 

Reference +5 MHz 5300 kHz 

20. Set spectrum analyzer controls as follows: 

.......................................................... FREQ SPAN/DIV 1 MHz 
.................................................................. RES BW 30 kHz 

................................................................ TIME/DIV AUTO 
........................................... FREQUENCY BAND GHz Band 1 (.01- 3) 

REFLEVELdBm ............................................................ -20 
.............................................................. INPUT ATTEN 0 dB 

ALTIF ..................................................................... OFF 
SIGIDENT ................................................................. OFF 
Amplitudescale ........................................................ 10dB/DIV 
TRIGGER ............................................................ FREERUN 

21. Tbne front-panel TUNING control for approximately 1.5 GHz indication on front-panel FREQUENCY 
GHz display. 

22. Adjust A7R83 DC (Delay Compensation) until the comb teeth on the left half of the mainframe CRT 
display have the same approximate spacing as those on the right half. 
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5-25. FIRST CONVERTER ADJUSTMENTS (Cont'd) 

Adjust front-panel TUNING FINE control to place a comb tooth on the first vertical graticule line of the 
CRT display. 

Adjust A7R92 FM to place a comb tooth on the ninth vertical graticule line of the CRT display. 

Switch to 10 kHz RES BW and adjust A7R83 DC for even spacing of the comb teeth on the first two 
graticule lines. 

Readjust TUNING FINE control to place a comb tooth on the first vertical graticule line. Adjust A7R92 
FM to place a comb tooth on each of the graticule lines while keeping the first comb tooth aligned using 
the TUNING FINE control. 

Repeat steps 25 and 26 to achieve the best span linearity. 

NOTE 

Trim potentiometer A7R83 (DC) controls the amount of delay compensation; 
A7R96* controls the time constant of the compensation. If the adjustment 
of A7R83 does not result in even comb tooth spacing, R96* will have to be 
re-selected for even spacing. 

Switch to 30 kHz RES BW. The comb tooth spacing should not change. If there is a shift of the comb 
teeth, repeat steps 22 through 27 for best compromise in span linearity. 

Tune to approximately 100 MHz and verify that a comb tooth placed on the first vertical graticule line, 
using the TUNING FINE control, will align the ninth comb tooth with the ninth vertical graticule line + 1 
minor division. 

Select the 10 kHz RES BW and verify that a comb tooth on the first vertical graticule line will align the 
ninth comb tooth with the ninth graticule line + 1 minor division. 

Select the 30 kHz RES BW and repeat step 29 for a frequency of approximately 2.5 GHz. 

Repeat step 30 for a frequency of approximately 2.5 GHz. 

If necessary, A7R83 (DC) and A7R92 (FM) may be compromise adjusted for best span linearity at the 
three frequencies indicated. 

Set comb generator for 100-MHz comb teeth. 

Adjust front-panel TUNING control for 0.10 GHz indication on FREQUENCY display. 

Set FREQ SPAWDIV to 2 MHz. 

Adjust TUNING to place 100-MHz comb tooth on center graticule line. 
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5-25. FIRST CONVERTER ADJUSTMENTS (Cont'd) 

Set FREQ SPAN/DIV to 1 MHz. Note position of comb tooth. 

Adjust A7R81 (MO) to place comb tooth midway between position noted in step 38 and center graticule 
line. 

Set FREQ SPAN/DIV to 2 MHz. 

Adjust TUNING to place comb tooth in center graticule line. 

Set FREQ SPAN/DIV to 1 MHz. Note displacement of comb tooth from center graticule line. 

Repeat steps 36 through 42 until displacement of comb tooth is less than 0.2 major division when FREQ 
SPAN/DIV is switched from 2 MHz to 1 MHz. 
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5-26. SECOND CONVERTER ADJUSTMENTS 

REFERENCE: 

A3, A4, AS, A6, and A8 Schematics 

DESCRIPTION: 

First, the Second LO is adjusted for proper frequency using a frequency counter. Next, the signal identifier (SIG 
ID) and alternate IF (ALT IF) signals are adjusted so that the displayed signal appears in the same location in 
both regular and alternate IF and the signal identifier is always 1 MHz away from this signal in either regular or 
alternate IF. Last, the first IF bandpass filter is aligned for a bandpass wide enough to allow for the first LO 
shift and amplitude characteristics such that there will be a minimal shift in displayed signal amplitude when the 
analyzer is switched from regular to alternate IF. 

D l  SPLAY 

FUNCT ION 
QENERATOR 

0: : 
. 0 0 0  [q! O U T P U T  

M I CRWAVE 
COUNTER 

000 000 - 
0 0 000 0 

ADAPTER TEST 

TER 

A 5 A 2 P l  A 5 J 9  ADAPTER 
VARACTOR 2ND L O  

\ 

' O = r i  SPECTRUM 

@.@a@ ANALYZER 

O U T P U T  

u 

FIGURE 5-12. SECOND CONVERTER ADJUSTMENTS TEST SETUP 

EQUIPMENT: 

Frequency Counter ....................................................... HP 5342A 
Function Generator ...................................................... HP 33 10A 
Test Cable, BNC (m) to SMB (f) ....................................... HP 85680-60093 
Adapter, BNC (f) to Alligator Clips ...................................... HP 8120-1292 
Adapter, SMB (m) to SMB (m) .......................................... HP 1250-0669 
Adapter, SMB (f) to SMB (f) ............................................ HP 12%0672 
Adapter, Type N (m) to BNC (f) (2 required) ............................... HP 1250780 
Special Tuning Tool, Allen driver inserted 

through drilled-out 5/ 16 inch nut driver ............................... HP 08555-60107 
Oscilloscope ............................................................ HP1740A 
Extender Cable Assembly .............................................. HP 5060-0303 
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5-26. SECOND CONVERTER ADJUSTMENTS (Cont'd) 

PROCEDURE: 

Second LO Preliminary Adjustment 

Allow one-half hour warm-up time of equipment with analyzer connected to mainframe with extender 
cable. 

Connect frequency counter input to A5J3 2nd LO output using the test cable and two SMB adapters. 

Select Band 1 (.01-3) and Alternate IF on spectrum analyzer front-panel by depressing these pushbut- 
tons. 

Using the special Allen driverhut driver tuning tool, adjust A5Z4 2nd LO FREQUENCY for a frequency 
counter indication of 2671.1 MHz k 0.5 MHz. 

Connect spectrum analyzer CAL OUTPUT to RF INPUT and adjust front-panel TUNING controls to 
center the calibrator signal on the CRT display. 

Set spectrum analyzer controls as follows: 

FREQ SPANiDIV .......................................................... 1 MHz 
RES BW ................................................................. 300 kHz 
TIME/DIV ............................................................... 2mSEC 

......................................... FREQUENCYBANDGHz BANDl(.Ol-3) 
SIG IDENT ................................................................. OFF 
ALTIF ..................................................................... OFF 
853A ............................ TRACE A & B STORE BLANK (ANALOG DISPLAY) 

Depress front-panel SIG IDENT and ALT IF pushbuttons. 

Turn SIG IDENT off and on while monitoring the display. The signal traces which appear when SIG 
IDENT is switched on are the signal identifier signals. The others are the alternate IF signals. 

Adjust TUNING to place one of the signal identifier signals on a graticule line. This will be the reference 
graticule line. 

Turn ALT IF off. Adjust A8R34 REG to center the signal identifier signal on the reference graticule line. 

Turn ALT IF on. Verify that the signal identifier signal appears on reference graticule line. If not, repeat 
step 10. 

Adjust A8R40 SIG ID to place the alternate IF signal 1 MHz (1 division) higher than the signal identifier 
signal. 

Turn ALT IF off. Adjust A8R39 OFF to center the signal on the same graticule line as the alternate IF 
signal (1 MHz higher than reference graticule line). 
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5-26. SECOND CONVERTER ADJUSTMENTS (Cont'd) 

n r n  ALT IF on and verify that the two signals do not appear to move. 

Change spectrum analyzer FREQ SPAN/DIV to 500 kHz. 

Repeat steps 7 through 14 if necessary to align both signal identifier signals and both alternate IF signals 
and spaced 1 MHz (2 divisions) apart on the CRT display. 

Depress front-panel ALT IF pushbutton. Turn SIG IDENT off. 

Note Second LO frequency on frequency counter. 

Adjust A5Z4 2nd LO FREQUENCY if necessary for a frequency counter indication of 2671.1 MHz + 0.5 
MHz. 

If second LO frequency is readjusted, recheck second LO shift adjustments, steps 5 through 16. 

Set spectrum analyzer controls as follows: 

.......................................................... FREQSPAN/DIV 2MHz 
.................................................................. RESBW 3MHz 

............................................................ REFLEVELdBm -10 
............................................................. INPUTATTEN 10dB 
......................................................... Amplitudescale ldB/DIV 

................................................................ TIME/DIV AUTO 
FREQUENCYBANDGHz ........................................... Band1 (.01-3) 

...................................................................... ALTIF ON 
SIG IDENT ................................................................. OFF 

Adjust front-panel REF LEVEL dBm and REF LEVEL FINE controls to place signal peak in upper half 
of CRT display for convenient viewing. 

Adjust front-panel TUNING control to place signal peak 3.75 divisions to the left of center screen on the 
CRT. 

Connect the HIGH output of the function generator to an oscilloscope and adjust function generator 
output for a OV to + 20V ramp and frequency to 500 Hz. 

Disconnect the function generator from the oscilloscope and connect it to A5A2TP1 VARACTOR by 
using the 8 120- 1292 adapter. 

The following adjustments refer to aligning the Second Converter after internal repair of the converter. If 
the entire converter has been replaced, it will probably not be necessary to perform all of the adjustments. 

Adjustments A5Z1, A5Z2, A5Z3, and A5L2 are used to align the bandpass filter and output match of the 
Second Converter. Z1 and L2 are used to adjust amplitude and 22 and 23 are used to center the response 
about the center frequency. 



ADJUSTMENTS MODEL 8559A 

ADJUSTMENTS 
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The requirements for the converter response are illustrated in Figure 5-13a and are as follows: Bandpass 
should be at least 17 MHz, 1 dB down. Amplitude of response at 3.75 divisions to the left and 3.75 
divisions to the right of center screen should be as near the same as possible. These are the positions of the 
IF signals for regular and alternate IE This is illustrated in composite photo Figure 5-13b. These positions 
should be the same distance from the roll-off point at each end of the response curve. 

Distance from roll-off points can be checked by centering signal with function generator disconnected then 
reconnecting function generator and switching ALT IF on and off. This is illustrated in Figure 5-13c and 5- 
13d. 

Adjust ASZ1, 22, 23 and L2 to satisfy the requirements of the converter response. If entire converter has 
been replaced, try adjusting ASZl and L2 first. Do not adjust A2 and A3 unless it is necessary to meet 
requirements. Do not sacrifice amplitude to achieve flatness. 

When adjustment is complete, disconnect function generator from ASA2TP1, center signal on display, 
and turn ALT IF on and off while monitoring signal. 

Amplitude difference between regular and alternate IF should be no more than 0.4 dB. 
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THESE POINTS SHOULD BE A T  
SAME AMPLITUDE WITH BANDPASS 

>17 MHz WIDE 1 dB DOWN AS SHOWN 

r 

-3.75 DIV 

1 

+3.75 DIV  

THESE POINTS SHOULD BE A T  
SAME AMPLITUDE LEVEL k0.4 dB 

7 

ALTERNATE 
I F  

. 
REGULAR 

I F  

a. TYPICAL BANDPASS RESPONSE b. COMPOSITE PHOTO SHOWING LOCATION 
OF I F  SIGNALS 

C. ROLL-OFF A T  HIGH-END OF RESPONSE d. ROLL-OFF A T  LOW-END OF RESPONSE 

AF1 AND AF2 MUST BE 21 MHz BUT S4 MHz 

AF1 MUST EQUAL AF2 20.2 MHz 

FIGURE 5-13. FIRST IF BANDPASS FILTER RESPONSE 
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5-27. THIRD CONVERTER ADJUSTMENTS 

REFERENCE: 

A10 Schematic 

DESCRIPTION: 

First, the Third LO is adjusted for proper frequency using a frequency counter. Next, the second IF bandpass 
filter is aligned by injecting a frequency modulated 321.4 MHz signal at the necessary level and monitoring the 
21.4 MHz output signal with another spectrum analyzer. The filter is aligned for a bandpass wide enough to 
accommodate any frequency drift occurring in the RF section of the analyzer and the amplitude necessary to 
provide the overall gain characteristics required by the analyzer. 

SPECTRUM ANALYZER 

D l  SPLAY 
ADAPl 
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FUNCTION 
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'ER ADAPTER 6 SWEEP R F 
I OSCILLATOR PLUG- IN 
I . . 

SPECTRUM 
ANALYZER 

ADAPTER OUTPUT 

ADAPTER ATTENUATORS 

FIGURE 5-14. THIRD CONVERTER ADJUSTMENTS TESTSETUP 

EQUIPMENT 

FrequencyCounter ....................................................... HP5342A 
Sweep Oscillator .................................................. HP 8620(3/86222A 
Spectrum Analyzer ....................................................... HP 8569B 
Function Generator ...................................................... HP 33 10A 
Test Cable, BNC (m) to SMB (f) (2 required) ............................. HP85680-60093 
Adapter, SMC (m) to SMC (m) .......................................... HP 1250-0827 
Adapter, Type N (m) to BNC (f) (3 required) ............................... HP 1250-0780 
20 dB Attenuator .............................................. HP 8491B, Option 020 
10dBAttenuator .............................................. HP8491B,Option010 
Test Cable, BNC (m) to SMC (f) ....................................... HP 1 l592-60001 
Extender Cable Assembly .............................................. HP 5060-0303 
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PROCEDURE: 

1. Allow one-'lalf hour warmup time of equipment with analyzer connected to mainframe with extender 
cable. 

Third LO Adjustment 

2. Connect frequency counter to AlOJl 300 MHz output using the BNC to SMB test cable. 

3. Adjust AlOL12 LO ADJ for frequency counter indication of 300.00 MHz + 0.1 MHz. 

Second IF Bandpass Filter Alignment 

4. Disconnect blue cable AlOWl at second converter output connector A5J2. 

5. Set sweep oscillator controls for an output of 321.4 MHz at 0 dBm (measured directly at output of sweep 
oscillator). Use the frequency counter and spectrum analyzer to set the output frequency and amplitude. 

6 .  Connect output through 10 and 20 dB attenuators to cable disconnected in step 4, using the BNC to SMB 
test cable and SMB male to SMB male adapter. 

7. Place analyzer on right side and connect test cable to Third Converter 21.4 MHz output connector. If 
connector is not present (some early instruments were not so supplied), it is necessary to solder a coaxial 
cable to XAlOPl pin 18 and ground (center conductor of coaxial cable to XAlOPl and shield to ground). 

8. Connect test cable or soldered cable to 8569B spectrum analyzer input. 

9. Set 8569B spectrum analyzer controls as follows: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TUNING 21.4 MHz 
RESBW ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300kHz 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREQ SPAN/DIV 1 MHz/DIV 
INPUTATTEN ............................................................. 10dB 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  REF LEVEL dBm - 10 dBm 
Amplitudescale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10dBLOG 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TIME/DIV 1 mSEC/DIV 

10. Set H P  8559A RES BW to 1 kHz and TRIGGER to FREE RUN. 

11. Center the 21.4 MHz signal on the 8569B spectrum analyzer, adjust reference level to place signal within 
top division on CRT, then change scale to 1 dB/DIV. Adjust REF LEVEL FINE to place signal peak in 
upper half of display. 

12. Set function generator controls for a 200 Hz triangle wave output and connect to sweep oscillator RF Plug- 
In rear-panel FM input. Set FM/NORM/PL switch to FM. 
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ADJUSTMENTS 

5-27. THIRD CONVERTER ADJUSTMENTS (Cont'd) 

Adjust function generator amplitude and frequency for at least 10 MHz deviation (k 5 MHz) and an easy- 
to-view display on the 8569B spectrum analyzer. Refer to Figure 5-15. Increasing the frequency of the 
function generator will increase the swept frequency range of the sweep oscillator. 

Adjust second IF bandpass filter adjustments A10C9 through A10C12 for the flattest bandpass response 
possible at the greatest amplitude possible centered at 21.4 MHz and at least 6 MHz (6 divisions) wide at 1 
dB down from the highest point on the response curve. Do not sacrifice large amounts of amplitude for 
flatness. Some early instruments may display ripple on the response. This ripple should be I 1 dB peak-to- 
peak. Peak of adjusted response should be at - 10 dBm + 2 dB. 

NOTE 

The output level of the third converter is actually 0 dBm. Due to the mis - 
match error ( ~ 9 . 5  dB) encountered in this measurement, the level measured 
will be approximately - 10 dBm. 

Refer to Figure 5-15 for example of properly adjusted bandpass response and requirements for response. 

21.4 MHz 

FIGURE 5-15, SECOND IF BANDPASS FILTER RESPONSE 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS 

REFERENCE: 

A3, A4, AS, A6, and A12 Schematics 

NOTE 

Perform CAL OUTPUT and REF LEVEL CAL adjustments (5-29) before pro - 
ceeding with frequency response adjustments. 

DESCRIPTION: 

Frequency Response (flatness) is adjusted in six parts corresponding to the six harmonic bands of the analyzer. 
In each band, the analyzer is swept-tuned with a tracking signal source comprising a sweep oscillator and 
synchronizer. The sweep oscillator is tuned with an external sweep ramp generated by scaling the analyzer sweep 
output (AUX D) with a special tuning voltage circuit. This provides synchronization of the sweeps of the two 
instruments (sweep oscillator and analyzer), thus providing phase-lock of the two instruments. Each of the 
bands is adjusted for optimum flatness and all bands are adjusted for equal amplitudes. 

SWEEP RF 
OSCILLATOR PLUG- IN SYNCHRONIZER 

D l  SPLAY 

ASSEMBLY CRYSTAL 1 1 DETECTOR 

ADAPTER 1 
SPECTRUM 
ANALYZER 

0 0 0 0  o... 
ADAPTER 

METER 

I ATTENUATOR ' 
L - - - - - - - - - - - 4 POWER 

! ADAPTER SENSOR 

TUN l NG 
VOLTAGE 
C I R C U I T  

I 

L---- ----- 0 ------- 
ADAPTER POWER 

J 
(FIGURE 5-17) 

OV TO t 1 0 V  - - 5 V  TO +5V 
SENSOR 

FIGURE 5-16, FREQUENCY RESPONSE ADJUSTMENTS TESTSETUP 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd) 

FROM AUX ANALYZER D { S T P  >-h 
+ 5 v  +, 4 

-IOV 

R E F E R E N C E  
D E S I G N A T O R  

CRl 

J 1 

52 
R1 

R2 
R3 

R4 

R5 

R6 

R7 

R8 

u 1 

+ ' 

+ 2 0 v  

J2  

IOK 
I )  TO 8 6 2 0 C  

+ 2 0 V  PROGRAMMING 

CRI 

R7  
5 K 

H P  P A R T  N U M B E R  I DESCRIPTION 

DIODE-SWITCHING 30V 50 MA 2NS DO-35 

CONNECTOR-RF BNC FEMALE 50-OHM 

CONNECTOR-MICRORIBBON 50-PIN MALE 
RESISTOR 9.09K 1% .125W 

RESISTOR-VAR CONTROL 1 OK 20% LIN 
RESISTOR 14.7K 1% .125W 

RESISTOR 10K 1% .125W 

RESISTOR 10K 1% .125W 

RESISTOR 2.15K 1% .125W 

RESISTOR-VAR CONTROL 5K 20% LIN 

RESISTOR 5 11 1% . l S W  

OP AMP-GENERAL PURPOSE DUAL TO-99 

FIGURE 5-17, TUNING VOLTAGE CIRCUIT 
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ADJUSTMENTS 

5-28. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd) 

EQUIPMENT: 

Sweep Oscillator . . ....................................................... HP 8620C 
RF Plug-In (.01- 2.4 GHz) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8622A/B 
RF Plug-In (2 - 22 GHz) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 86290B-H08 
Synchronizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H P  8709A-H 10 
Power Meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 435A/B 
Power Sensor (.Ol - 18 GHz) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8481A 
Power Sensor (.05 - 26.5 GHz) ............................................. HP 8485A 
Crystal Detector (-01 - 26.5 GHz) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 33330C 
20 dB Attenuator .............................................. HP 8491B, Option 020 
Tuning Voltage Circuit ............................................ Refer to Figure 5-17 
Cable,SMA(m)toSMA(m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP8120-1578 
Cable, BNC (m) to SMC (f) ........................................... HP 1 1592-60001 
Adapter, Type N (m) to SMA (f) (2 required) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 1250-1250 
Adapter, Type N (f) to SMA (f) (2 required) ................................ H P  1250-1745 
Adapter, Type N (f) to Type N (f) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H P  1250- 1472 
Extender Cable Assembly .............................................. H P  5060-0303 
Powersplitter ......................................................... 11667A-C16 

PROCEDURE: 

1. Allow one-half hour warmup time of equipment with analyzer connected to mainframe with extender 
cable. 

2. Connect equipment as shown in Figure 5-16 with power meter/power sensor connected to 20 dB attenua- 
tor and H P  86222A/B (.01- 2.4 GHz plug-in) installed in sweep oscillator mainframe. 

3. Set sweep oscillator controls as follows: 

Mainframe: 

SWEEP MODE .............................................................. EXT 
MARKERS ................................................................. OFF 
All rear panel switches ......................................................... OFF 

Plug-in 

RFOFF/ON ................................................................. OFF 
ALC ....................................................................... EXT 
POWER LEVEL ....................................................... Fully CCW 
FM/NORM/PL (rear-panel) ..................................................... PL 

4. Set synchronizer controls as follows: 

POLARITY ................................................................... - 

SENSITIVITY ....................................................... 6 MHz/VOLT 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd) 

5 .  Set spectrum analyzer controls as follows: 

REF LEVEL FINE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 dBm 
REFLEVELdBm .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -20 
INPUTATTEN .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10dB 
Amplitude Scale ........................................................ 10 dB/DIV 
FREQ SPAN/DIV .......................................................... F (full) 
RESOLUTIONBW ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3MHz 
FREQUENCYBANDGHz .................................................. .01-3 
TIME/DIV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20msec 
TRIGGER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FREERUN 
BLCLIP .................................................................... OFF 
VIDEOFILTER ............................................................. MIN 
ALTIF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
SIGIDENT .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OFF 
TUNING . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.5GHz 

.01- 3 GHz Adjustment 

6 .  Place sweep oscillator plug-in RF OFF/ON switch to ON. 

7.  Adjust sweep oscillator controls for a CW output of 2 GHz at - 7 dBm. 

8. Disconnect power meter/power sensor and connect 20 dB attenuator directly to analyzer RF INPUT as 
shown in Figure 5- 16. 

9. Adjust sweep oscillator controls for full sweep. 

10. Adjust Tuning Voltage Circuit GAIN control fully clockwise then adjust OFFSET control to center phase- 
locked signal on CRT. Refer to Figure 5-18a. 

FIGURE 5-18. ILLUSTRATION OF PHASE-LOCKING PROCEDURE 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd) 

11. Adjust Tuning Voltage Circuit GAIN control to expand the phase-locked display over 8 1/2 divisions on 
CRT (.01- 2.4 GHz). Refer to Figure 5-18b. It may be necessary to readjust OFFSET slightly to achieve 
phase-lock over entire range. 

12. Optimum phase-lock is indicated by a smooth trace over full swept frequency range on CRT and minimum 
needle movement on synchronizer phase error meter. 

13. Place CRT trace in top division of display using analyzer REF LEVEL FINE control. 

14. Change spectrum analyzer Amplitude Scale to 1 dB/DIV and adjust REF LEVEL FINE control to place 
trace in upper half of display. 

15. Remove CAUTION label (PC Board) from cover of A12 Step Gain by removing two pozi-drive screws. 

16. Adjust A12R72 V1 (bias) for maximum amplitude of trace on CRT 

17. Adjust A12R47 1B (tilt) for best overall flatness of trace on CRT. 

NOTE 

Remember, you are viewing only a portion (.01-2.4 GHz) of Band 1. The 
remainder of Band 1 may have an effect on this adjustment. 

18. Note highest and lowest points on CRT trace for reference. Also note level of trace at 2.1 GHz position on 
CRT (8th vertical graticule line). 

Highest Lowest 2.1 GHz 

19. Place sweep oscillator LINE switch OFE 

20. Disconnect cables from HP 86222A/B (.01- 2.4 GHz plug-in) and remove plug-in from sweep oscillator 
mainframe. 

21. Install HP 86290B (2 - 18.6 GHz plug-in) or HP 86290B-H08 (2 - 22 GHz plug-in), if available, in sweep 
oscillator mainframe and reconnect cables as shown in Figure 5-16 with 20 dB attenuator connected to 
analyzer RF INPUT. 

22. Set RF plug-in controls the same as for the pIug-in removed (refer to step 3) and select Band 4 (2 - 18.6 or 
2 - 22 GHz) on sweep oscillator mainframe. 

23. Place RF plug-in RF OFF/ON switch ON. Change analyzer Amplitude Scale to 10 dB/DIY 

24. Adjust sweep oscillator for swept output from 2 to 3 GHz. 

25. Adjust spectrum analyzer TUNING controls for FREQUENCY GHz indication of 2.500 and change 
FREQ SPAN/DIV to 100 MHz. Make sure RES BW remains at 3 MHz. 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd) 

26. Adjust Tuning Voltage Circuit GAIN and OFFSET controls to phase-lock swept signal from 2 to 3 GHz. 

27. Adjust RF plug-in POWER LEVEL control to place trace at approximately - 27 dBm on CRT. 

28. Change spectrum analyzer Amplitude Scale to 1 dB/DI\! 

29. Adjust RF plug-in POWER LEVEL control to place 2.1 GHz position of CRT trace to same level as that 
noted in step 18. 

30. Note flatness of trace from 2 to 3 GHz. Total deviation of trace from .O1 to 3 GHz should not exceed 2.0 
dB. 

31. Center trace about the sixth horizontal graticule line on the CRT using analyzer REF LEVEL FINE 
control. Do not change this setting for remainder of procedure. This will be used as amplitude reference 
for remaining frequency bands. 

NOTE 

Be careful during the adjustment of the remaining frequency bands. It is 
possible to achieve a phase -locked display of a frequency range other than 
the one selected on the spectrum analyzer. For example, it is possible to 
achieve a phase -locked display for 6- 9 GHz when 3 - 9  GHz has been 
selected. This can be avoided by paying close attention to synchronizer 
polarity and RF plug -in band switch points. Figure 5 -19 illustrates the typical 
appearance of each of the bands. Use it for reference. 

6 to 9 GHz Adjustment 

32. Change synchronizer POLARITY to + . 
33. Change spectrum analyzer FREQ SPAN/DIV to F (full), Amplitude Scale to 10 dB/DIV, and FRE- 

QUENCY BAND GHz to 6 - 9. Set TUNING to above 9 GHz. 

34. Adjust sweep oscillator for swept output from 6 to 9 GHz. 

35. Adjust Tuning Voltage Circuit GAIN and OFFSET controls to phase-lock swept signal from 6 to 9 GHz. 
Refer to Figure 5-19b. 

36. Change spectrum analyzer Amplitude Scale to 1 dB/DIY 

37. Adjust A12R58 2A (offset) and A12R48 2B (tilt) for best overall flatness of trace from 6 to 9 GHz with 
trace approximately centered about the sixth horizontal graticule line on the CRT. 

38. Total deviation of CRT trace from 6 to 9 GHz should not exceed 2.0 dB. 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd) 

ROLL-OFF 
A T  ~ 2 . 5  GHz 

BAND SWITCH POlNT 
A T  6.2 GHz 

a. BAND 1 L01-3 GHz) 

BAND SWITCH POlNT 
A T  6.2 GHz 

b. BAND 2 (6 - 9 GHz) 

BAND SWITCH POlNT 
A T  12.4 GHz 

c. BAND 3 (3 - 9 GHz) 
BAND SWITCH POINT BAND SWITCH POINT 
A T  6.2 G Hz A T  12.4 GHz 

d. BAND 4 (9 - 15 GHz) 

BAND SWITCH POlNT 
A T  12.4 GHz 

e. BAND 5 (6 - 15 GHzl f. BAND 6 (12.1 - 21 GHz) 

FIGURE 5-19. TYPICAL PHASE-LOCKED RESPONSE OF EACH FREQUENCY BAND 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd) 

3 to 9 GHz Adjustment 

39. Change synchronizer POLARITY to - . 

40. Change spectrum analyzer Amplitude Scale to 10 dB/DIV and FREQUENCY BAND GHz to 3 - 9. 

41. Adjust sweep oscillator for swept output from 3 to 9 GHz. 

42. Adjust Tuning Voltage Circuit GAIN and OFFSET controls to phase-lock swept signal from 3 to 9 GHz. 
Refer to Figure 5-19c. 

43. Change spectrum analyzer Amplitude Scale to 1 dB/DIV. 

44. Adjust A12R83 V2 - (bias), A12R59 3A (offset), and A12R49 3B (tilt) for best overall flatness of trace 
from 3 to 9 GHz with trace approximately centered about the sixth horizontal graticule line on the CRT. 

45. Total deviation of trace from 3 to 9 GHz should not exceed 3.0 dB. 

9 to 15 GHz Adjustment 

Change synchronizer POLARITY to + . 
Change spectrum analyzer Amplitude Scale to 10 dB/DIV and FREQUENCY BAND GHz to 9 - 15. 

Adjust sweep oscillator for swept output from 9 to 15 GHz. 

Adjust Tuning Voltage Circuit GAIN and OFFSET controls to phase-lock swept signal from 9 to 15 GHz. 
Refer to Figure 5-19d. 

Change spectrum analyzer Amplitude Scale to 1 dB/DIV. 

Adjust A12R87 V2 + (bias), A12R60 4A (offset), and A12R51 4B (tilt) for best overall flatness of trace 
from 9 to 15 GHz with trace approximately centered about the sixth horizontal graticule line on the CRT. 

Total deviation of trace from 9 to 15 GHz should not exceed 3.6 dB. 

6 to 16 GHz Adjustment 

53. Change synchronizer POLARITY to - . 
54. Change spectrum analyzer Amplitude Scale to 10 dB/DIV and FREQUENCY BAND GHz to 6 - 15. 

55. Adjust sweep oscillator for swept output from 6 to 15 GHz. 

56. Adjust Thing Voltage Circuit GAIN and OFFSET controls to phase-lock swept signal from 6 to 15 GHz. 
Refer to Figure 5-19e. 
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5-28. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd) 

57. Change spectrum analyzer Amplitude Scale to 1 dB/DIV. 

58. Adjust A12R71 V3 - (bias), A12R61 5A (offset), A12R53 5B (tilt), and A12R54 5C (breakpoint) for best 
overall flatness of trace from 6 to 15 GHz with trace approximately centered about the sixth horizontal 
graticule line on the CRT. 

59. Total deviation of trace from 6 to 15 GHz should not exceed 4.2 dB. 

12.1 to 21 GHz Adjustment 

NOTE 

If an HP 862908-H08 (2-22 GHz plug -in) is not available, a standard HP 
86290B (2 - 18.6 GHz plug -in) may be used to adjust the spectrum analyzer 
flatness from 12.1 to 18.6 GHz using this procedure. 

Change synchronizer POLARITY to + . 
Change spectrum analyzer Amplitude Scale to 10 dB/DIV and FREQUENCY SPAN GHz to 12.1 - 21. 

Adjust sweep oscillator for swept output from 12 to 18.6 GHz or 12 to 21 GHz, depending on which RF 
plug-in is used. 

Adjust Tuning Voltage Circuit GAIN and OFFSET controls to phase-lock swept signal from 12 to 18.6 
GHz or 12 to 21 GHz. Refer to Figure 5-19f. 

Change spectrum analyzer Amplitude Scale to 1 dB/DIV. 

Adjust A12R70 V3 + (bias), A12R62 6A (offset), A12R55 6B (tilt), and A12R56 6C (breakpoint) for best 
overall flatness of trace from 12.1 to 18.6 GHz or 12.1 to 21 GHz with trace approximately centered about 
the sixth horizontal graticule line on the CRT. 

Total deviation of trace from 12.1 to 18 GHz should not exceed 4.6 dB and from 18 to 21 GHz should not 
exceed 6.0 dB. 

If unable to achieve flatness specifications, it may be necessary to plot a characterization curve of the 
sweep oscillator output from 12 to 21 GHz. This can be done by measuring the power output of the sweep 
oscillator (at the 20 dB attenuator) every 500 MHz from 12 to 21 GHz using a power meter. The values 
obtained can then be plotted on the CRT and flatness adjusted to this corrected curve. Total deviation then 
becomes the difference between the largest positive and largest negative deviation from the plotted curve. 

This characterization will require the use of an 18 - 21 GHz thermistor mount and K-Band waveguide 
adapter in addition to equipment previously used. Recommended equipment is listed under EQUIPMENT 
in this procedure along with previously used equipment. 



ADJUSTMENTS MODEL 8559A 

ADJUSTMENTS 

5-29. CAL OUTPUT AND REF LEVEL CAL ADJUSTMENTS 

NOTE 

These adjustments should be followed by frequency response adjustments, 
since adiustment of A12R57 1A (offset) will shift the freauencv resDonse of 
Band 1 (.bl - 3 GHz). 

REFERENCE: 

A10 and A12 Schematics 

DESCRIPTION: 

The 35 MHz CAL OUTPUT signal is adjusted for proper amplitude and frequency using a power meter and 
frequency counter. Adjustment range of the front-panel REF LEVEL CAL control is set using the CAL OUT- 
PUT signal as a reference. 

EQUIPMENT: 

D l  SPLAY 

SPECTRUM 
ANALYZER 

M I CROWAVE 
POWER COUNTER 
METER 

;;; ;;; 0 
000 000 - . 
0 0 a00 0 

l NPUT 

@.@@6 '-jnlPuT OUTPUT 1 !Kk 
ADAPTER 

I---;--- 
FIGURE 5-20. CAL OUTPUT AND REF LEVEL CAL ADJUSTMENTS TEST SETUP 

....................................................... FrequencyCounter HP5342A 
Power Meter ..................................................... HP 432A/435A/B 
Power Sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H P  8481A 
Adapter, Type N (m) to BNC (f) . . . . . . ................................... H P  1250-0780 
Extender Cable Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H P  5060-0303 
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5-29. CAL OUTPUT AND REF LEVEL CAL ADJUSTMENTS (Cont'd) 

PROCEDURE: 

CAL OUTPUT Adjustment 

1. Allow one-half hour warmup time of equipment with spectrum analyzer connected to mainframe with 
extender cable. 

2. Connect power meter/power sensor to front-panel CAL OUTPUT connector as shown in Figure 5-20. 

3. Place spectrum analyzer on its right side. Adjust A10R13 CAL AMPL for power meter indication of 
- 10.0 dBm k 0.1 dB. A10R13 is accessed through motherboard. 

4. Disconnect power meter/power sensor and connect frequency counter to CAL OUTPUT connector. 

5 .  Adjust A10C46 CAL FREQ for frequency counter indication of 35.00 MHz + 0.01 MHz. A10C46 is 
accessed through motherboard. 

6. Repeat steps 2 through 5 until CAL OUTPUT signal is properly adjusted for both amplitude and fre- 
quency. 

7. Connect CAL OUTPUT to analyzer INPUT. 

8. If not already removed, remove CAUTION label (PC Board) from A12 Step Gain. 

9. Set spectrum analyzer controls as follows: 

........................................................ Amplitudescale 10dB/DIV 
............................................................... REFLEVELdBm 0 

INPUT ATTEN ............................................................. 10 dB 
.......................................................... FREQSPAN/DIV lMHz 
......................................................... RESOLUTIONBW lMHz 

TIME/DIV ................................................................ AUTO 
TRIGGER ............................................................ FREERUN 

.................................................. FREQUENCYBANDGHz .01-3 

10. Center 35 MHz calibration signal on CRT using TUNING controls. 

11. Adjust front-panel REF LEVEL CAL fully counterclockwise. 

12. Change Amplitude Scale to 1 dB/DIV and adjust REF LEVEL FINE if necessary to place signal peak on 
first horizontal graticule line above bottom reference line of CRT 

13. Adjust front-panel REF LEVEL CAL to raise signal peak three divisions (3 dB) on CRT (to fourth 
graticule line above bottom reference line on CRT). 

14. Change Amplitude Scale to 10 dB/DIV, REF LEVEL dBm to - 10, and set REF LEVEL FINE to 0 dBm. 
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5-29. CAL OUTPUT AND REF LEVEL CAL ADJUSTMENTS (Cont'd) 

15. Signal peak should now be approximately at top graticule line (Reference Level) on CRT. 

16. Switch between 10 dB/DIV and LIN while adjusting A12R57 1A (offset) to place signal peak at same level 
in both 10 dB/DIV and LIN. 

17. Level at which signal peaks are coincident should be at top graticule line (Reference Level). If not, adjust 
front-panel VERTICAL GAIN to place signal peak at Reference Level line. Be sure VERTICAL POSN is 
properly adjusted for baseline on bottom graticule line. 

18. Replace CAUTION label (PC Board) on A12 Step Gain. 
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5-30. FREQUENCY DISPLAY ADJUSTMENTS 

REFERENCE: 

A1 and A8 Schematics 

DESCRIPTION: 

The Digital Panel Meter (DPM) OFFSET and GAIN controls are adjusted for proper FREQUENCY display 
indication at corresponding tuning voltage (DPMA) levels. 

D I Q I T A L  VOLTMETER 

D l  SPLAY 

INPUT V 

FIGURE 5-21. FREQUENCY DISPLAY ADJUSTMENTS TEST SETUP 

EQUIPMENT: 

Digital Voltmeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 3456A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cable,BNC(m)toBananaPlugs HP lOlllA 

Extender Cable Assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 5060-0303 
Adapter, BNC (f) to Alligator Clips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP 8120-1292 
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ADJUSTMENTS 

5-30. FREQUENCY DISPLAY ADJUSTMENTS (Cont'd) 

PROCEDURE: 

Allow one-half hour warmup time of equipment with analyzer connected to mainframe with extender 
cable. 

Jumper A8TP5 DPM to ground. 

Set front-panel FREQUENCY BAND GHz to Band 1 (.01- 3). 

Connect DVM to AlA2TPl DPMA. AlA2TPl is located below the board and is accessible through cut- 
out in left side gusset. 

Adjust A8R61 DPM ZERO for DVM indication of 0.000 Vdc. 

Adjust AlA2R29 OFFSET for front-panel FREQUENCY GHz indication of 0.000. 

Remove jumper from A8TP5 to ground. 

Select Band 6 (12.1 - 21) on analyzer. 

Adjust front-panel TUNING control for DVM indication of - 4.000 Vdc. 

Adjust AlA2R28 GAIN for front-panel FREQUENCY indication of 20.000. 
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SECTION VI 
REPLACEABLE PARTS 

6-1. INTRODUCTION 

The replaceable parts list breakdown for each 

6-5. The following information is listed for each 
part: 

1. The Hewlett-Packard part number. 

major assembly is located in Section VIII, following 2. The part number check digit (CD). the circuit description for the assembly. This section 
contains information for ordering the replacement . The total quantity (Qty) in the instrument. This parts not listed in Section VIII. Table 6-1 includes a quantity is given only once, at the first appear- 
list of reference designations and a list of abbrevia- ance of the part in the list. tions used in the parts list. Table 6-2 lists names and 
addresses that correspond to the manufacturer code 4. The description of the part. numbers in the parts list. Table 6-3 lists the replace- 
able parts in alp-ha-numerical order by reference des- 

5 .  A five-digit code indicating a typical manufac- ignation. turer of the part. 

6-3. REPLACEABLE PARTS LIST 

6-4. Table 6-3, the list of replaceable parts, is orga- 
nized as follows: 

1 .  Major assemblies and their part numbers. 

2. Accessories supplied and their part numbers. 

3. Miscellaneous chassis parts and their part num- 
bers. 

4. Mechanical chassis parts and their part num- 
bers. 

6. The manufacturer's part number. 

6-6. ORDERING INFORMATION 

6-7. To order a part listed in the replaceable parts 
table, quote the Hewlett-Packard part number (with 
check digit), indicate the quantity required, and 
address the order to the nearest Hewlett-Packard 
office. The check digit will ensure accurate and 
timely processing of your order. 

6-8. To order a part that is not listed in the replace- 
able parts table, include the instrument model num- 
ber, instrument serial number, the description and 
function of the part, and the number of parts 
required. Address the order to the nearest Hewlett- 
Packard office. 



REPLACEABLE PARTS MODEL 8559A 

TABLE 6.1. REFERENCE DESIGNATIONS AND ABBREVIATIONS (1 OF 3) 

REFERENCE DESIGNATIONS 

Assembly . . . . . . . . . . . . . . . . . . . . . . . .  
Attenuator, Isolator, . . . . . . . . . . . . . .  
Limiter, Termination 

Fan,Motor . . . . . . . . . . . . . . . . . . . . . .  
Battery . . . . . . . . . . . . . . . . . . . . . . . . .  

Capacitor . . . . . . . . . . . . . . . . . . . . . . .  
Coupler . . . . . . . . . . . . . . . . . . . . . . . .  

Diode, Diode Thyristor, . . . . . . . . . . .  
Step Recovery Diode, Varactor 

.............. Directional Coupler 
Delay Line . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  Annunc~ator, Lamp, Light 
Emitting Diode (LED), 

Signaling Device (Visible) 
. . . . . . .  Miscellaneous Electrical Part 

A . . . . . . . . . . .  Across Flats, Acrylic, Air 
(Dry Method), Ampere 

ADJ . . . . . . . . . . . . .  Adjust, Adjustment 
ANSI . . . . . . . . . . . . .  American National 

Standards Institute 
(formerly USASI-ASA) 

ASSY .. . . . . . . . . . . . . . . . . . . .  Assembly 
AWG .... . . . . . . . .  American Wire Gage 

BCD ........... Binary Coded Decimal 
BD . . . . . . . . . . . . . . . . . . .  Board, Bundle 
BE-CU . . . . . . . . . . . . .  Beryllium Copper 
BNC .............. Type of Connector 
BRG .... . . . . . . . . . . . .  Bearing, Boring 
BRS.. . . . . . . . . . . . . . . . . . . . . . . . .  Brass 
BSC .. . . . . . . . . . . . . . . . . . . . . . . . .  Basic 
BTN . . . . . . . . . . . . . . . . . . . . . . . .  Button 

C ............ Capacitance, Capacitor, 
Center Tapped, Cermet, 

Cold, Compression 
CCP ..... .  Carbon Composition Plastic 
CD ............ Cadmium, Card, Cord 
CER ... . . . . . . . . . . . . . . . . . . . .  Ceramic 
CHAM . . . . . . . . . . . . . . . . . . . .  Chamfer 
CHAR . . . . . . . . . . . . . . . . . . .  Character, 

Characteristic, Charcoal 
CMOS .... . . . . .  Complementary Metal 

Oxide Semiconductor 
CNDCT . . . . . .  Conducting, Conductive, 

Conductivity, Conductor 
CONT . . . . . . . . . .  Contact, Continuous, 

Control, Controller 
CONV.. . . . . . . . . . . . . . . . . . .  Converter 

F . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fuse 
FL . . . . . . . . . . . . . . . . . . . . . . . . . . .  Filter 
HY . . . . . . . . . . . . . . . . . . . . .  Circulator 
J . . . . . . . . . . . . . . . .  Electrical Connector 

(Stationary Portion), Jack 
K . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Relay 
L . . . . . . . . . . . . . . . . . . . . .  Coil, Inductor 
M . . . . . . . . . . . . . . . . . . . . . . . . . . .  Meter 
MP . . . . .  Miscellaneous Mechanical Part 
P ............... Electrical Connector 

(Movable Portion), Plug 
Q . . . . . . . . .  Silicon Controlled Rectifier 

(SCR), Transistor, 
Triode Thyristor 

R . . . . . . . . . . . . . . . . . . . . . . . . . .  Resistor 

ABBREVIATIONS 

CPRSN . . . . . . . . . . . . . . . .  Compression 
CUP-PT . . . . . . . . . . . . . . . . . .  Cup Point 
CW . . . . . . . . . . . . . . . . . . . . .  Clockwise, 

Continuous Wave 

D ............ Deep, Depletion, Depth, 
Diameter, Direct Current 

DA . . . . . . . . . . . . . . . . . . . . . .  Darlington 
DAP-GL . . . . . . .  Diallyl Phthalate Glass 
DBL . . . . . . . . . . . . . . . . . . . . . . . .  Double 
DCDR . . . . . . . . . . . . . . . . . . . . .  Decoder 
DEO . . . . . . . . . . . . . . . . . . . . . . . .  Degree 
D-HOLE . . . . . . . . . . . . .  D-Shaped Hole 
DIA . . . . . . . . . . . . . . . . . . . . . .  Diameter 
DIP . . . . . . . . . . . .  Dual In-Line Package 
DIP-SLDR . . . . . . . . . . . . . . . .  Dip Solder 
D-MODE . . . . . . . . . . . .  Depletion Mode 
DO . . . . . . . . .  Package Type Designation 
DP . . . . . . . . . . .  Deep, Depth, Diametric 

Pitch, Dip 
DP3T . . . . . . . . . . . . .  Double Pole Three 

Throw 
DPDT ........... Double Pole Double 

Throw 
DWL . . . . . . . . . . . . . . . . . . . . . . . .  Dowel 

E-R . . . . . . . . . . . . . . . . . . . . . . . . .  E-Ring 
EXT . . . . . . . . . . . .  Extended, Extension, 

External, Extinguish 

F . . . . . . . . . .  Fahrenheit, Farad, Female, 
Film (Resistor), Fixed, 

Flange, Frequency 
FC . . . . . . . .  Carbon Film/Composition, 

Edge of Cutoff Frequency, Face 

RT . . . . . . . . . . . . . . . . . . . . . .  Thermistor 
S . . . . . . . . . . . . . . . . . . . . . . . . . . .  Switch 
T . . . . . . . . . . . . . . . . . . . . . .  Transformer 
TB . . . . . . . . . . . . . . . . . .  Terminal Board 
TC . . . . . . . . . . . . . . . . . . .  Thermocouple 
TP . . . . . . . . . . . . . . . . . . . . . . .  Test Point 
U . . . . . .  Integrated Circuit, Microcircuit 
V . . . . . . . . . . . . . . . . . . . . .  Electron Tube 
VR . . . . . . . . .  Breakdown Diode (Zener), 

Voltage Regulator 
W . . . . . . . . . . . . . .  Cable, Wire, Jumper 
X . . . . . . . . . . . . . . . . . . . . . . . . . . .  Socket 
Y . . . . . . . . . .  Crystal Unit (Piezoelectric, 

Quartz) 
Z . . . . . . . . .  Tuned Cavity, Tuned Circuit 

FDTHRU . . . . . . . . . . . . . .  Feed Through 
FEM..  . . . . . . . . . . . . . . . . . . . . . .  Female 
FIL-HD ...... . . . . . . . . . .  Fillister Head 
FL . . . . . . . . . . . . . . . . .  Flash, Flat, Fluid 
FLAT-PT .. . . . . . . . . . . . . . . .  Flat Point 
FR . . . . . . . . . . . . . . . . . . . . . . . . . . .  Front 
FREQ .. . . . . . . . . . . . . . . . . . .  Frequency 
FT . . . . . . . . . . .  Current Gain Bandwidth 

Product (Transition Frequency), 
Feet, Foot 

. . . . . . . . . . . . . . . . . . . . . . . . .  FXD Fixed 

GEN . . . . . . . . . . . . .  General, Generator 
GND . . . . . . . . . . . . . . . . . . . . . . .  Ground 
GP . . . . . . . . . . .  General Purpose, Group 

H . . . . . . . . . . . . . . . . . . . . . .  Henry,High 
HDW . . . . . . . . . . . . . . . . . . . .  Hardware 
HEX . . . . . . . . .  Hexadecimal, Hexagon, 

Hexagonal 
. . . . . . . . . . . . . . . . . . . . . .  HLCL Helical 

. . . . . . . .  HP Hewlett-Packard Company, 
High Pass 

1C . . . . . . . . . . . . . . . .  Collector Current, 
Integrated Circuit 

ID . . . . . . . . . . . . . .  Identification, Inside 
Diameter 

IF . . . . . . . . . . . . . . . . .  Forward Current, 
Intermediate Frequency 

IN . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Inch 
INCL . . . . . . . . . . . . . . . . . . . . .  Including 
INT . . . . . . . .  Integral, Intensity, Internal 
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TABLE 6-1. REFERENCE DESIGNATIONSAND ABBREVIATIONS (2 OF 3) 

J-FET . . . . . . . . . . .  Junction Field Effect 
Transistor 

JFET . . . . . . . . . . . .  Junction Field Effect 
Transistor 

K . . . . . . . . .  Kelvin, Key, Kilo, Potassium 
KNRLD . . . . . . . . . . . . . . . . . . . .  Knurled 
KVDC . . . . . . . .  Kilovolts Direct Current 

LED . . . . . . . . . . . .  Light Emitting Diode 
L C . .  . . . . . . . . . . . . . . . . . .  Length, Long 
LIN . . . . . . . . . . . . . . . .  Linear, Linearity 
LK . . . . . . . . . . . . . . . . . . . . . .  Link,Lock 
LKG . . . . . . . . . . . . . . .  Leakage, Locking 
LUM . . . . . . . . . . . . . . . . . . . . .  Luminous 

M . . . . . . . . . . . .  Male, Maximum, Mega, 
Mil, Milli, Mode 

MA . . . . . . . . . . . . . . . . . . . .  Milliampere 
MACH . . . . . . . . . . . . . . . . . . .  Machined 
MAX . . . . . . . . . . . . . . . . . . . .  Maximum 
MC . . . . . . . . . . . . . . . . .  Molded Carbon 

Composition 
MET . . . . . . . . . . . . . . .  Metal, Metallized 
M H z  . . . . . . . . . . . . . . . . . . . .  Megahertz 
MINTR . . . . . . . . . . . . . . . . . . .  Miniature 
MIT . . . . . . . . . . . . . . . . . . . . . . . . .  Miter 
MLD . . . . . . . . . . . . . . . . .  Mold, Molded 
MM . . . . . . . . . . . .  Magnetized Material. 

Millimeter 
MOM . . . . . . . . . . . . . . . . . . .  Momentary 
MTG . . . . . . . . . . . . . . . . . . . . .  Mounting 
MTLC . . . . . . . . . . . . . . . . . . . . .  Metallic 
MW . . . . . . . . . . . . . . . . . . . . . .  Milliwatt 

N . . . . . . . . . . . . . . . . . . . . . .  Nano, None 
N-CHAN . . . . . . . . . . . . . . . .  N-Channel 
NH . . . . . . . . . . . . . . . . . . . . .  Nanohenry 
NM . . . . . . . . . .  Nanometer, Nonmetallic 
NO . . . . . . . . . .  Normally Open, Number 
NOM . . . . . . . . . . . . . . . . . . . . . .  Nominal 
NPN . . . . . . . . . . . . . . .  Negative Positive 

Negative (Transistor) 
NS . . . . . . . .  Nanosecond, Non-Shorting, 

Nose 
NUM . . . . . . . . . . . . . . . . . . . . . .  Numeric 
NYL . . . . . . . . . . . . . .  Nylon (Polyamide) 

OA . . . . . . . . . . . . . . . . . . . . . . . .  Over-All 
OD . . . . . . . . . . . . . . . .  Outside Diameter 
OP  AMP . . . . . . .  Operational Amplifier 
OPT . . . . . . . .  Optical, Option, Optional 

PA . . . . . . . . . . . . . . .  Picoampere, Power 
Amplifier 

PAN-HD . . . . . . . . . . . . . . . . . .  Pan Head 
PAR . . . . . . . . . . . . . . . . .  Parallel, Parity 
PB . . . . . . . . . .  Lead (Metal), Pushbutton 
PC  . . . . . . . . . . . . . . . . . . .  Printed Circuit 
PCB . . . . . . . . . . . .  Printed Circuit Board 
P-CHAN . . . . . . . . . . . . . . . . .  P-Channel 
P D  . . . . . . . . . . .  Pad, Power Dissipation 
P F  . . . . . . . . . . .  Picofarad, Power Factor 
PKG . . . . . . . . . . . . . . . . . . . . . . .  Package 
PLSTC . . . . . . . . . . . . . . . . . . . . . .  Plastic 
PNL . . . . . . . . . . . . . . . . . . . . . . . . .  Panel 
PNP . . . . . . . .  Positive Negative Positive 

(Transistor) 
POLYC . . . . . . . . . . . . . . .  Polycarbonate 
POLYE.. . . . . . . . . . . . . . . . . . .  Polyester 
POT . . . . . . . . . . . . . . . . . .  Potentiometer 
POZI . . . . . . . . . . . . . . . .  Pozidriv Recess 
PREC . . . . . . . . . . . . . . . . . . . . .  Precision 
PRP . . . . . . . . . . . . . . . .  Purple, Purpose 
PSTN . . . . . . . . . . . . . . . . . . . . . . .  Piston 
PT . . . . . . . . . . .  Part, Point, Pulse Time 
PW . . . . . . . . . . . . . . . . . . . .  Pulse Width 

Q . . . . . . . . . . . . . . . . . . . .  Figure of Merit 

R . . . . . . . . . . . .  Range, Red, Resistance, 
Resistor, Right, Ring 

R E F . .  . . . . . . . . . . . . . . . . . . . .  Reference 
RES . . . . . . . . . . . . . .  Resistance, Resistor 
RF . . . . . . . . . . . . . . . . .  Radio Frequency 
RGD . . . . . . . . . . . . . . . . . . . . . . . . .  Rigid 
RND . . . . . . . . . . . . . . . . . . . . . . . .  Round 
RR . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rear 
RVT . . . . . . . . . . . . . . . . . .  Rivet, Riveted 

SAWR . . . . . . . . .  Surface Acoustic Wave 
Resonator 

SEG . . . . . . . . . . . . . . . . . . . . . . .  Segment 
SGL . . . . . . . . . . . . . . . . . . . . . . . . .  Single 
S1 . . . . . . . . . . . . . . .  Silicon, Square Inch 
SL . . . . . . . . . . . . . . . . . . . . . .  Slide, Slow 
SLT . . . . . . . . . . . . . . . . . . . .  Slot, Slotted 
SMA . . . . . . . . . . .  Subminiature, A Type 

(Threaded Connector) 
SMB . . . . . . . . . . .  Subminiature, B Type 

(Slip-On Connector 
SMC . . . . . . . . . . .  Subminiature, C Type 

(Threaded Connector) 
SPCG . . . . . . . . . . . . . . . . . . . . . .  Spacing 
SPDT . . . . . . .  Single Pole Double Throw 
SPST . . . . . . . .  Single Pole Single Throw 
SQ ........................ Square 
SST . . . . . . . . . . . . . . . . . . .  Stainless Steel 
STL . . . . . . . . . . . . . . . . . . . . . . . . . .  Steel 
SUBMIN..  . . . . . . . . . . . . .  Subminiature 
SZ . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Size 

T . . . . . . . . . . . . . . . .  Teeth, Temperature, 
Thickness, Time, Timed, 

Tooth, Typical 
TA . . . . . . . . . . . .  Ambient Temperature, 

Tantalum 
TC . . . . . . . . . . .  Temperature Coefficient 
THD . . . . . . . . . . . . . .  Thread, Threaded 
THK . . . . . . . . . . . . . . . . . . . . . . . . .  Thick 
TO . . . . . . . . .  Package Type Designation 
TPG . . . . . . . . . . . . . . . . . . . . . . .  Tapping 
TR-HD . . . . . . . . . . . . . . . . . .  Truss Head 
TRMR . . . . . . . . . . . . . . . . . . . . .  Trimmer 
TRN . . . . . . . . . . . . . . . . . . . .  Turn,Turns 
TRSN . . . . . . . . . . . . . . . . . . . . . .  Torsion 

UCD . . . . . . . . . . . . . . . . . .  Microcandela 
U F . .  . . . . . . . . . . . . . . . . . . . .  Microfarad 
UH . . . . . . . . . . . . . . . . . . . . .  Microhenry 
UL . . . . . . . . . .  Microliter, Underwriters' 

Laboratories, Inc. 
UNHDND . . . . . . . . . . . . . .  Unhardened 

V . . . . . . . . . . . . . .  Variable, Violet, Volt, 
Voltage 

. . . . . . .  VAC Vacuum, Volts, Alternatmg 
Current 

VAR . . . . . . . . . . . . . . . . . . . . . .  Variable 
VDC . . . . . . . . . . . .  Volts, D~rect Current 

W . . . . . . . . . . . . .  Watt, Wattage, White, 
Wide. Width 

W/SW . . . . . . . . . . . . . . . . . .  With Switch 
WW . . . . . . . . . . . . . . . . . . .  Wire Wound 

X . . . . . . . . .  By (Used With Dimensions), 
Reactance 

YIG . . . . . . . . . . . . .  Yttrium-Iron-Garnet 

ZNR . . . . . . . . . . . . . . . . . . . . . . . . .  Zener 
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TABLEG-2. MANUFACTURERS CODE LIST 

MULTIPLIERS 

Mfr. No. 

Abbreviation Prefix Multiple 

T tera 1012 
G gigs l o 9  
M mega lo6  
k kilo l o 3  
da deka 10 
d deci lo-' 
c centi 1 o - ~  

Manufacturer Name 

Abbreviation Prefix Multiple 

m milli 1 o - ~  
C1 micro 1 o - ~  
n nano 1 o - ~  
P pic0 1 0-l2 
f femto 1 0-l5 
a atto 10-l8 

ALLEN-BRADLEY CO 
TEXAS INSTR INC SEMICOND CMPNT DIV 
SPECTROL ELECTRONICS CORP 
BUNKER RAM0 C O W  AMPHENOL CONN DIV 
ILLINOIS TOOL WORKS INC FASTEX DIV 
K D I PYROFILM C O W  
MOTOROLA SEMICONDUCTOR PRODUCTS 
PANDUIT CORP 
PRECISION MONOLITHICS INC 
KELVIN ELECTRIC CO 
FAIRCHILD SEMICONDUCTOR DIV 
CTS OF BERNE INC 
SILICONIX INC 
MEPCOIELECTRA CORP 
MICRO-OHM CORP 
TRANSITRON ELECTRONIC C O W  
CORNING GLASS WORKS (BRADFORD) 
NATIONAL SEMICONDUCTOR CORP 
HEWLETT-PACKARD CO CORPORATE HQ 
RCA CORP SOLID STATE DIV 
AAVID ENGINEERING INC 
MEPCOIELECTRA CORP 
BOURNS INC TRIMPOT PROD DIV 
SPECTRUM CONTROL INC 
MALLORY P R AND CO INC 
EXAR INTEGRATED SYSTEMS INC 
STETTNER ELECTRONICS INC 
SPRAGUE ELECTRIC CO 
BOSTON GEAR WKS DIV OF NA ROCKWE 
ELECTRO MOTIVE C O W  
ERIE TECHNOLOGICAL PRODUCTS INC 
BECKMAN INSTRUMENTS INC HELIPOT DIV 
JOHNSON E F CO 
TEK BEARING CO INC 

Address 

MILWAUKEE, WI 
DALLAS, TX 
CITY OF IND, CA 
BROADVILLE, IL 
DES PLAINES, IL 
WHIPPANY, NJ 
PHOENIX, AZ 
TINLEY PARK, IL 
SANTA CLARA, CA 
VAN N W S ,  CA 
MOUNTAIN VIEW, CA 
BERNE, IN 
SANTA CLARA, CA 
MINERAL WELLS, TX 
EL MONTE, CA 
WAKEFIELD, MA 
BRADFORD, PA 
SANTA CLARA, CA 
PAL0 ALTO, CA 
SOMERVILLE, NJ 
LACONIA, NH 
SAN DIEGO, CA 
RIVERSIDE, CA 
FAIRVIEW, PA 
INDIANAPOLIS, IN 
SUNNYVALE, CA 
CHATTANOOGA, TN 
NORTH ADAMS, MA 
QUINCY, MA 
FLORENCE, SC 
ERIE, PA 
FULLERTON, CA 
WASECA, MN 
NEW YORK, NY 

Zip Code 
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Reference 
Designator 

A 1 

A l A l  

A1A2 

A 2 

A2A1 

A3 

A4 

A 5 

A6 

A 7 

A8 

A 9 

A10 

A1 1 

A12 

A13 

A14 

A15 

A16 

HP Part 
Number 

TABLE 6-3. REPLACEABLE PARTS 

Description 

DIGITAL PANEL METER ASSEMBLY 

DPM DISPLAY ASSEMBLY 

DPM DRIVER ASSEMBLY 

FRONT SWITCH ASSEMBLY 

FRONT SWITCHBOARD ASSEMBLY 

INPUT ATTENUATOR ASSEMBLY 

FIRST MIXER ASSEMBLY 

SECOND CONVERTER ASSEMBLY 

YIG OSCILLATOR ASSEMBLY 

FREQUENCY CONTROL ASSEMBLY 

MARKER ASSEMBLY 

SWEEP GENERATOR/BANDWI DTH 

CONTROL ASSEMBLY 

THl RD CONVERTER ASSEMBLY 

BANDWIDTH FILTER NO. 1 ASSEMBLY 

STEP GAIN ASSEMBLY 

BANDWIDTH FILTER NO. 2 ASSEMBLY 

LOG AMPLIFIER ASSEMBLY 

VERTICAL DRIVER/BLANKING 

ASSEMBLY 

MOTHERBOARD ASSEMBLY 

Mfr. Code 
Mfr. Part 
Number 



REPLACEABLE PARTS MODEL 8559A 

HP Part 
Number 

TABLE 6-3. REPLACEABLE PARTS 

Description 

ACCESSORIES SUPPLIED 

S I D E  STOP K I T  

ADAPTER,  T Y P E  N M A L E  T O  

B N C  F E M A L E  

C R T -O V E R L A Y ,  H P  1 8 0  SERIES 

DISPLAYS 

C R T -O V E R L A Y .  H P  1 8 1  SERIES 

DISPLAYS 

C R T -O V E R L A Y .  H P  1 8 2  SERIES 

DISPLAYS 

ECONOMY S.A. O P E R A T I O N  B O O K L E T  

Mfr. Code Mfr .  Part 
Number 



MODEL 8559A REPLACEABLE PARTS 

Reference 
Designator 

H P  Part 
Number 

TABLE 6-3. REPLACEABLE PARTS 

Description 

MISCELLANEOUS CHASSIS PARTS 

ELECTRICAL 

CAP (MOUNTED ON REAR PANEL) 

CAP (MOUNTED ON REAR PANEL) 

CABLE ASSEMBLY, RF INPUT TO 

ATTENUATO R 

CABLE ASSEMBLY, ATTEN TO FIR 

MIXER 

CABLE ASSEMBLY, YTO TO FIRST 

MIXER 

CABLE ASSEMBLY, C A L  OUTPUT 

CABLE ASSEMBLY, VERT OUT 

MECHANICAL 

LABEL. WARNING (ONE INSIDE REAR 

PANEL AND ONE ON A16) 

Mfr. Code 
Mfr. Part 
Number 



REPLACEABLE PARTS MODEL 8559A 

HP Part 
Number Description 

PANEL,  F R O N T  

GUSSET, L E F T  S I D E  

GUSSET, R I G H T  S I D E  

PANEL,  R E A R  

R A I L .  G U I D E  TOP 

EXTRUSION,  C I R C U I T  ENCLOSURE, 

TAPPED 

EXTRUSION.  E N D  P L A T E  ENCLOSURE 

EXTRUSION,  C I R C U I T  ENCLOSURE, 

TAPPED 

EXTRUSION,  C I R C U I T  ENCLOSURE 

WINDOW, FREQ. D I S P L A Y  

R A I L ,  G U I D E  B O T T O M  

C A B L E  ASSY (W5) V E R T I C A L  OUTPUT 

SCREW. M A C H  4-40.25 I N  L G  8 2  D E G  

SCREW, M A C H  6-32.312 I N  L G  

F L - H  D-POZI 

SCREW, M A C H  6-32 .25 I N  L G  

F L - H  D-POZI 

SCREW. M A C H  6-32 .5 I N  L G  

PAN-HD-POZI 

SCREW. TPG 4-40 .375 I N  L G  

PAN-HD-POZI 

SCREW, M A C H  4-40.25 I N  L G  

PAN-H D-POZI 

SCREW. M A C H  4-40 .625 I N  L G  8 2  D E G  

SPACER, R N D . 3 1 2  I N  L G  .18-IN-ID 

NUT.  H E X  PLSTC L K G  4-40 T H D  . I 4 1  

I N  T H K  

SCREW. M A C H  4-40 . I 8 8  I N  L G  U N C T  

82 D E G  

SCREW, M A C H  4-40 .438 I N  L G  

PAN-HD-POZI  

COVER. T H I R D  C O N V E R T E R  

COVER. B A N D W I D T H  F I L T E R  NO. 1 

COVER, STEP G A I N  

COVER, B A N D W I D T H  F I L T E R  NO. 2 

COVER,  L O G  A M P  

WASHER. F L -M T L C  NO. 4 . I 2 5  I N  I D  

NUT.  HEX-W/LKWR 6-32 T H D  . l o 9  

I N  T H K  

WASHER. F I B E R  

WASHER. L K  I N T L  7/16 I N  .439 I N  I D  

NUT.  H E X  D B L -C H A M  7/16 -28 T H D  

,125 I N  T H K  

BEZEL,  PB ,330 I N  SQ: J A D E  G R A Y  

PUSHBUTTON, S Q U A R E :  W I L L O W  

G R E E N  

POINTER,  I N P U T  A T T E N U A T O R  

SPRING. C O N I C A L  

K N O B  ASSY, REFERENCE L E V E L  

I N D E X  DISK, REFERENCE L E V E L  

R E T A I N E R ,  R I N G  E X T  ,188 I N  D I A ,  

B E  C U  

K N O B  ASSY, R E F  L E V E L  F I N E  

K N O B  ASSV, R E S O L U T I O N  BW 

K N O B  ASSY. F R E Q  SPAN/DIV 

KNOB,  L O C K  

R F  I N P U T  ASSY 

CABLE.  R F  I N P U T  

Mfr. Code 
Mfr. Part 
Number 

08559-00030 

08559-00038 

08559-00037 

08559-00003 

5061-5426 

FIGURE 6-1. MECHANICAL CHASSIS PARTS (1 OF 2) 





MODEL 8559A MANUAL BACKDATING CHANGES 

SECTION VII 
MANUAL BACKDATING CHANGES 

7-1. INTRODUCTION 

7-2. This section contains information for adapting 
this manual to earlier 8559A Spectrum Analyzers. If 
the serial number prefix of your spectrum analyzer 
appears on the title page of this manual, the contents 
of the manual are directly applicable to your instru- 
ment. If, however, your spectrum analyzer has a 
lower serial number prefix than what is shown on the 
title page, you must adapt this manual to your instru- 
ment by changing it as indicated in this section. 

7-4. HOW TO USE THIS BACKDATING 
INFORMATION 

7-5. Change and correction information in this 
supplement is itemized on separate pages corres- 
ponding to the original manual pages. The pages in 
this supplement are organized in numerical order by 
manual page number. These pages are intended to be 
inserted into the manual to either supplement or 
replace the original manual pages. 

7-6. To adapt this manual to your instrument: 

0 Insert the change pages in this section into this 7-3. If your instrument has a higher serial number manual adjacent to the original manual pages. prefix that what is shown on the title page of this 
manual, it will be documented in a yellow MAN- Insert any complete replacement pages pro- 
UAL UPDATING CHANGES supplement. For vided into this manual in the  rover location. 
additional important information about serial num- The original manual pages may be-discarded or 
ber coverage, refer to INSTRUMENTS COVERED the original manual may be left intact to docu- 

,--- BY MANUAL in Section I. ment all instrument configurations. 



Page 1-3: 

Table 1-1. HP 85596 Specifications (1 of 4) 

2236A & Below Change " Residual FMw s p e c i f i c a t i o n  t o  read a s  fol lows: 
l e s s  than 1 kHz p-p f o r  a t ime i n t e r v a l  l e s s  than o r  equal  t o  
.O1 sec ,  100/120 l i n e  vo l tages ;  l e s s  than 2 kHz p-p, 220/240 
l i n e  vol tages.  

Delete the  fol lowing under "Maximum Input (wi thout  damage) 
Levelstt : 

Peak Pulse Power 
+50 dBm (100W, 10 microsecond pulse width, 0.01% duty cyc le )  

with input  a t tenua t i on  >=30 dB. 
Change "Gain Compressionw s p e c i f i c a t i o n  t o  read a s  fo l lows:  

Gain compression is  l e s s  than 0.5 dB f o r  a 0 dBm input  l e v e l  
wi th 0 dB inpu t  a t tenuat ion .  

Under *'Display F i d e l i t yw,  change t h e  Linear s p e c i f i c a t i o n  t o  read 
a s  fol lows: 

<+-0.1 d i v i s i on  over f u l l  8  d i v i s i o n  de f l ec t i on .  
Change "Humidity Range (Operat ing)"  t o  read a s  fol lows: 

<95% R.H. 0-degrees C t o  +40-degrees C. 
Change "EMIft t o  read a s  fol lows: 

Conducted and rad ia ted  i n te r fe rence  is wi th in the  requirements 
o f  methods CEO3 and RE02 of  MIL STD 461A, VDE 0871 and CISPR 
Pub l ica t ions  1 ,  2, and 4. 

2320A & Below Change " Residual FMw s p e c i f i c a t i o n  t o  read a s  fo l lows:  
l e s s  than 1 kHz p-p i n  0.1 second. 



/- 
Pages 4-10 and 4-11: 

Paragraph 4-13. Residual RI 

2320A & Below Change SPECIFICATION t o  read a s  fol lows: 
Less than 1 kHz peak-to-peak fo r  a time i n t e r v a l  0.1 second; 
100/120 l i n e  vol tages;  l e s s  than 2 kHz peak-to-peak i n  a 180- 
s e r i e s  d i sp lay  mainframe with 220/240 l i n e  vol tage.  

Replace the  no te  i n  s t e p  6 wi th t h e  fol lowing: 
MOTE 

A 1 kHz sh i f t  i n  Frequency produces a 0.7 division sh i f t  in  
a rp l  i tude . 

I n  s t e p  6,  change t h e  l a s t  sentence t o  read: 
Peak-to-peak v a r i a t i o n  of  t r a c e  should not  exceed 0.7 d i v i s i o n  
v e r t i c a l  f o r  each hor izonta l  d i v i s i on .  



Page 4-63: 

Table 4-18. Performance Test Record (2 of 4) 

2320A & Below Under Para. No. 4- 13. Residual FM, change the maximum Peak-to- 
Peak Variation of Trace in test 6 to 0.7 div ( 1  kHdO.1 sec). 



- Pages 5-11 through 5-13: 

Paragraph 5-17. Power Supply Checks and Adjustments 

2236A & Below Replace Paragraph 5-17 wi th new Paragraph 5-17 (SERIAL PREFIX 
2236A) included i n  t h i s  Manual Backdating supplement. 



/-- 

ADJUSTMENTS 

5-17. POWER SUPPLY CHECKS AND ADJUSTMENTS (SERIAL PREFIX 2236A) 

REFERENCE: 

A7, A8, A9 Schematics 

DESCRIPTION: 

The + 14.5V and - 10V supplies on Frequency Control Assembly A7 are adjusted. The - 12.OV supply on A7 
is checked for proper dc output with less than + 50 mV variation when tuning the HP 8559A from 0 to 3 GHz. 
The + 10.OV supply on Sweep Generator/Bandwidth Control Assembly A9 is adjusted and the VO (Varactor 
Offset) voltage on Marker Assembly A8 is adjusted. The + 10.OV supply and VO voltage must be adjusted 
during the first five minutes after the spectrum analyzer is turned on (cold instrument). However, the + 14.5V 
and - 10.OV supplies must be adjusted first. 

DISPLAY DIGITAL VOLTMETER . . 

SPECTRUM 

EXTENDER 

ASSEMBLY 

FIGURE 51. POWER SUPPLY CHECKS AND ADJUSTMENTS TEST SETUP 

EQUIPMENT: 

Digital Voltmeter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . HP 349OA 

PROCEDURE: 

1. Connect equipment as shown in Figure 5-1. Install Frequency Control Assembly A7 on extender board 
and connect digital voltmeter to A7TP3 + 14.5y 

2. Adjust A7R52 + 14.5V adjustment for a voltmeter indication of + 14.500 k 0.002 volts. 

3. Connect digital voltmeter to A7TP2 and adjust A7R55 - 10V adjustment for a voltmeter indication of 
- 10.000 * 0.005 volts. 

4. Check for - 12.0 * 0.1V at collector (base) of A7Ql. 

5. Select FREQUENCY BAND GHz .01- 3 and tune from 0 to 3 while monitoring the - 12V at collector of 
A7Q1. The - 12V supply should not vary more than * 50 mY 



ADJUSTMENTS 

5-17. POWER SUPPLY CHECKS AND ADJUSTMENTS (SERIAL PREFIX 2236A) (Cont'd) 

6. Remove extender board and reinstall Frequency Control Assembly A7. 

NOTE 

The two following voltage adjustments, + 10V and VO (Varactor Offset), 
must be adjusted while analyzer is still cold (during first five minutes after 
turn-on). If instrument has been operating longer than five minutes, turn off 
mainframe and remove assemblies A8 and A9. Let assemblies A8 and A9 
cool on bench for 15 minutes. Replace the two assemblies and proceed with 
adjustment of A9R2 and A8R62 during the first five minutes after turn-on. 

7. Connect digital voltmeter to A9TP6 + 10V and adjust A9R2 + 10V adjustment for a vokmeter indication 
of + 10.000 Zk 0.100V. 

8. Connect digital voltmeter to A8TP2 VO. Set HP 8559A controls as follows: 

FREQUENCY BAND GHz .................................................. .01- 3 
ALT IF ............................................................ ON (depressed) 
SIC IDENT ........................................................ ON (depressed) 
SWEEPTIME/DIV ......................................................... 5msec 
SWEEP TRIGGER ....................................................... SINGLE 

9. The voltage at A8TP2 will change (between two values) each time a sweep is triggered. l'kigger the sweep a 
few times and select the sweep that yields the least negative VO voltage. Adjust A8R62 VO adjustment for 
a voltmeter indication of - 2.00 +_ 0.10V. 



Pages 5-17 through 5-23: 

Paragraph 5-19, Log Amplifier and Linear Adjustments 

2208A & Below Replace Paragraph 5-19 with new Paragraph 5-19 (SERIAL PREFIX 
2208A) included i n  t h i s  Manual Backdating supplement. 



ADJUSTMENTS 

5.19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENT (SERIAL PREFIX 2208A) 

REFERENCE: 

A14 and A15 Schematics 

DESCRIPTION: 

10 dB/DIV and LIN are adjusted for correct steps and full-screen display translations. 

DISPLAY DIGITAL VOLTMETER SIGNAL GENERATOR 

F 
UTPUT 

ATTENUATOR 

FIGURE 53. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENTTESTSETUP 

EQUIPMENT: 

......................................................... Signal Generator HP 8640B ........................................................ Digital Voltmeter HP 3490A 
.................... ............... Step Attenuator (10 dB/step) r HP 355D, Option H82 

................. Adapter, Type N Male on one end, BNC female on other end HP 1250-0780 
.................... Adapter, BNC Male on one end, SMA Male on other end HP 1250-0831 

PROCEDURE: 

1. Set spectrum analyzer controls as follows: 

.................................................. FREQUENCY BAND GHz .01- 3 
.......................................................... FREQ SPM/DIV 1 MHz 
....................................................... RESOLUTION BW 300 kHz 

INPUTArnN ............................................................. 10dB 
REFLEVELdBm ............................................................ -50 

.............................................................. Amplitude Scale LIN 
........................................................ SWEEP TIME/DIV AUTO 

..................................................... SWEEP TRIGGER FREE RUN 



ADJUSTMENTS 

5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENT (SERIAL PREFIX 22O8A) (Cont'd) 

Connect equipment as shown in Figure 5-3. Set signal generator frequency to 321.4 MHz and output level 
to - 40 dBm. Remove AlOW 1 from A5 J2 2nd CONV OUT. Connect signal generator output through step 
attenuator and adapters to AlOWl . 
Set the TEST-NORM switch A12S1 to the TEST position. T h e  signal generator frequency for maximum 
signal amplitude on oscilloscope display with step attenuator set at 0 dB. 

Set output level of signal generator for a digital voltmeter reading of 700 mV, with step attenuator set at 0 
dB and REF LEVEL dBm set to - 50. 

Set HP 8559A REF LEVEL dBm to - 80 and set step attenuator to 30 dB. Observe digital voltmeter 
reading. 

Adjust A14R3 GAIN LIN for a digital voltmeter reading of 700 mV. 

Repeat steps 4,5, and 6 until the DVM reading in step 5 is 700 + 2 mV. 

Set HP 8559A REF LEVEL dBm to - 50 and set step attenuator to 0 dB. Change REF LEVEL dBm and 
step attenuator settings as shown in Table 5-6. If Deviation from Reference is not within the given limits, 
readjust Al4R3. 

TABLE 5-6. LINEAR GAIN ADJUSTMENT LIMITS 

Reference Level I h J B 4  

Set HP 8559A REF LEVEL dBm to 0 and disconnect signal generator from step attenuator. Record offset 
reading (DVM). The offset should be less than + 30 mY 

-50 
-60 
-70 
-80 
-90 

d 

Offset mV 

Step Attenuator 
Setting (dB) 

Reconnect signal generator as shown in Figure 5-3. Set Amplitude Scale to 10 dB/DIV and set step 
attenuator to 40 dB. 

Deviation From 
Reference 

0 
10 
20 
30 
40 

Set output level of signal generator for a digital voltmeter reading of 400 mV plus offset recorded in step 

Reference (700 mV) 
*lo mV 
k20 mV 
k20 mV 
k30 mV 

9 (algebraic sum). (Example: if offset if - 23 mV, set output levelof signal generator for a DVM reading of 
377 my) 



ADJUSTMENTS 

5-19. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENT (SERIAL PREFIX 22O8A) (Cont'd) 

12. Set step attenuator to 0 dB. Digital voltmeter should indicate 800 mV, plus offset (algebraic sum) * 1 mV. 
If DVM reading is not within limits, adjust A14R2 LOG LIN adjustment for a digital voltmeter reading of 
800 mV, plus offset minus 50 percent of overshoot. (Example: if DVM indicates 767 mV and should be 
indicating 777 mV (- 10 mV overshoot), adjust A14R2 for a DVM reading of 777 mV minus - 5 mV, or 
782 m l )  

13. Repeat steps 10, 11, and 12 until the digital voltmeter indicates 800 mV plus offset f 1 mV with no further 
adjustment of Al4R2 in step 12. 

14. Set the step attenuator to the positions shown in Table 5-7 and record DVM reading for each setting. 
Correct the DVM readings by algebraically adding the offset (recorded in step 9). 

TABLE 5-7. LOG FIDELITY CHECK 

Max. (mV) 1 
Step Attenuator 

Setting (dB) 

15. Readjust A14R2 if necessary to meet the limits in Table 5-7. 

DVM Reading 
DVM Reading Corrected for 

(mV) Min. (mV) Actual (mV) 

16. Set step attenuator to 0 dB and set output level of signal generator for a digital voltmeter reading of 800 
mV plus offset (recorded in step 9) f 1 mV. 

17. Set Amplitude Scale to LIN. The digital voltmeter should indicate the reading set in step 16 *25 mV. If it 
does, go to step 19. If it does not, or if log fidelity is not within limits, go to step 18 and select A14R16*. 

18. Select A14R16* to obtain an output in step 17 within f 25 mV of the reading set in step 16. Decreasing 
A14R16* 10 percent will increase the DVM reading approximately 30 mV in step 17. 

NOTE 

Log fidelity must be considered when selecting A14R16*. That is, if the 
DVM READING CORRECTED FOR OFFSET in Table 5-7 is greater than 100 
mV for a STEP ATTENUATOR SETTING of 70 dB, A14R16* should be 
selected for a DVM reading greater than the reading set in step 16. If the 
READING CORRECTED FOR OFFSET is less than 100 mV, A14R16* should 
be selected for DVM reading less than the reading set in step 16. 



ADJUSTMENTS 

519. LOG AMPLIFIER LOG AND LINEAR ADJUSTMENT (SERIAL PREFIX 22O8A) (Cont'd) 

Set output level of signal generator for a digital voltmeter reading of 800 mV plus offset (algebraic sum) 
f lmY 

Set Amplitude Scale to 10 dB/DIV and adjust A14R2 LOG LIN adjustment for a digital voltmeter reading 
of 800 mV plus offset. 

Repeat step 14 to recheck the log fidelity. 

Set the REF LEVEL dBm control to - 50. Set Amplitude Scale to 1 dB/DIV. 

Set the step attenuator to 0 dB and set output level of signal generator for a digital voltmeter reading of 700 
mV (do not include offset). 

Set the REF LEVEL dBm control to - 90 and the step attenuator to 40 dB. Adjust A14R1, LOG GAIN 
adjustment for a digital voltmeter reading of 700 mY 

Change REFERENCE LEVEL and step attenuator settings as shown in Table 5-8. Deviation from Refer- 
ence should not exceed the given limits. 

TABLE 5-8. LOG GAIN ADJUSTMENT LIMITS 

Return the TEST-NORM switch on assembly A12 to the NORM position. 

Reference Level 
(dBm) 

-50 
-60 
-70 
-80 
-90 

Step Attenuator 
Setting (dB) 

0 
10 
20 
30 
40 

Deviation From 
Reference 

Reference (700 mV) 
k30 mV 
+30 mV 
+30 mV 
*30 mV 



Pages 5-26 through 5-32: 

Paragraph 5-21. Bandwidth F i l t e r  Adjustments 

1909A & Below Replace Paragraph 5-21 wi th  new Paragraph 5-21 (SERIAL PREFIX 
1909A) included i n  t h i s  Manual Backdating supplement. 



ADJUSTMENTS 

521. BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909A) 

REFERENCE: 

A9, A 1 1, and A1 3 Schematics 

DESCRIPTION: 

The crystal and LC bandwidth filter circuits are adjusted for symmetry, center, and peak. ThreedB bandwidths 
are adjusted in Sweep Generator/Bandwidth Control Assembly A9 (paragraph 5-22). 

DISPLAY 

EXTENDER 
CABLE 

ASSEMBLY 

SPECTRUM 
ANALYZER 

0 0 0  0 0 . 0  

INPUT 
OUTPUT 

ADAPTER 

6" BNC 
CABLE 

FIGURE 56. CRYSTAL AND LC BANDWIDTH FILTER ADJUSTMENTSTEST SETUP 

EQUIPMENT: 

.................................... Adapter, Type N Male to BNC Female HP 12504780 ...................................................... BNC Cable, 6-Inch HP 10502A 
.............................................. Crystal Short (3 required) See Figure 5-6 

NOTE 

A crystal short consists of a .O1 pF capacitor (HP Part Number 0160-0161) 
and a 90.9 ohm resistor (HP Part Number 0757.0400) connected in series. 
Two square terminal connectors (HP Part Number 03624265) are used to 
connect the crystal short across the test points. 

CAPACITOR RESISTOR 

TERMINAL CONNECTORS 

FIGURE 56. CRYSTAL SHORT CONFIGURATION 



ADJUSTMENTS 

, 
5-21. BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909A) (Cont'd) 

PROCEDURE: 

NOTE 

Allow 30 minutes warmup time before performing adjustments. 

1. Set spectrum analyzer controls as follows: 

FREQUENCYBANDGHz .................................................. .01-3 
TUNING. ................................................................ 35 MHz 
FREQSPAN/DIV .......................................................... 10kHz 
RESOLUTION BW ......................................................... 1 kHz 
INPUTATTEN ............................................................. 30dB 
REFLEVELdBm ............................................................... 0 
Amplitudescale .............................................................. LIN 

........................................................ SWEEPTIME/DIV AUTO 
..................................................... SWEEPTRIGGER FREERUN 

Crystal Alignment 

Connect equipment as shown in Figure 5-5. 

NOTE 

If Sweep GeneratorlBandwidth Control Assembly A9 has been replaced or 
adjusted, perform steps 3 through 9. If not, proceed to step 10. 

Set FREQ SPAN/DIV to 500 kHz and RESOLUTION BW to 1 MHz. 

Center the signal with TUNING control. Using REF LEVEL FINE control, place signal at 7.1 divisions 
(0.9 division from top graticule line). 

Adjust A9R85 LC until signal is two divisions wide at the fifth graticule line (1 MHz wide at 3-dB points). 

Set FREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 10 kHz. 

Using REF LEVEL FINE control, place signal at 7.1 divisions. 

Adjust A9R72 XTL until signal is one division wide at the fifth graticule line (10 kHz wide at 3dB points). 

Set FREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 1 kHz. 

Center signal with TUNING control. (It might be necessary to increase FREQ SPAN/DIV temporarily to 
find the signal.) Set REF LEVEL FINE control to place signal at sixth gratiwle line. 

NOTE 

Do not readjust REF LEVEL FINE control until all crystal and LC bandwidth 
filter adjustments have been performed. 



ADJUSTMENTS 

5-21. BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909A) (Cont'd) 

11. Set FREQ SPAN/DIV to 20 kHz, RESOLUTION BW to 30 kHz, and SWEEP TIME/DIV to 10 mSEC. 

NOTE 

A non-metallic tuning tool is required for adjustments on Bandwidth Filter 
Assemblies A1 1 and A1 3. 

12. Connect crystal shorts (through cover access holes) across A13TPWTP2, A1 lTPl/TP2, and A1 1TP4/ 
TP5. 

NOTE 

Keep crystal spike centered during adjustments. The SYM and CTR adjust - 
ments for each crystal are interacting. 

13. Adjust front-panel TUNING control to center bandpass spike (Figure 5-7) on the CRT display. 

CHECK CENTERING 
HERE (SPIKE IS 

CRYSTAL RINGING) 

CHECK SYMMETRY 
HERE (LOW ON SKIRTS) 

FIGURE 57. ADJUSTING CRYSTAL SYMMETRY AND CRYSTAL CENTERING 

14. Adjust A13C38 SYM and A13C54 CTR for a centered and symmetrical bandpass as shown in Figure 5-7. 
Adjust A13C54 CTR for minimum signal amplitude. 

15. Remove crystal short from A13TPl/TP2. 



ADJUSTMENTS 

5-21. BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909A) (Cont'd) 

16. Adjust A13C15 SYM and A13C25 CTR for a centered and symmetrical bandpass. Adjust A13C25 CTR 
for minimum signal amplitude, 

17. Remove crystal short from A1 lTP4/TPS.. 

18. Adjust A11C38 SYM and AllC54 CTR for a centered and symmetrical bandpass. Adjust AllC54 for 
minimum signal amplitude. 

19. Remove crystal short from A1 1TP 1/TP2. 

20. Adjust AllC15 SYM and AllC25 CTR for a centered and symmetrical bandpass. Adjust AllC25 for 
minimum signal amplitude. 

21. Remove the crystal shorts. 

LC Alignment 

22. Perform preliminary LC filter adjustments as follows: 

NOTE 

When Bandwidth Filter Assemblies A1 1 and A13 are installed with covers in 
place, midget copper alligator clips (HP Part Number 1400-0483) can be used 
to short test points to the cover. 

a. Install A13 on extender board. 

b. Short to ground the following test points: A13TP6, AllTP3, and AllTP6. Jumper A9TPl to 
A9TP2. 

c. Adjust A13C73 lor minimum signal amplitude. 

d. Disconnect short from A1 3TP6 and short to ground A1 3TP3. 

e. Adjust A13C74 for minimum signal amplitude. 

f. Reinstall A13 and install A1 1 on extender board. 

g. Disconnect short from A13TP3 and short to ground A1 1TP6. 

h. Adjust A1 1C73 for minimum signal amplitude. 

i. Disconnect short from A1 1TP6 and short to ground A1 1TP3. 

j. Adjust A1 1C74 for minimum signal amplitude. 

k. Disconnect shorts from test points and reinstall A1 1. Replace covers on A1 1 and A13 assemblies. 
Remove jumper from A9TP 1 /A9TP2. 



ADJUSTMENTS 

5-21. BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909A) (Cont'd) 

23. Carefully center signal on CRT in 30 kHz RESOLUTION BW; then switch RESOLUTION BW to 100 
kHz. Note where signal intersects the center vertical graticule line. 

24. Adjust A13C45 LC CTR for maximum signal amplitude where the signal intersects the center vertical 
graticule line. 

25. Switch RESOLUTION BW to 30 kHz and center signal; then switch to 100 kHz. Note where signal 
intersects the center vertical graticule line. 

26. Adjust A13C23 LC CTR for maximum signal amplitude where the signal intersects the center vertical 
graticule line. 

27. Switch RESOLUTION BW to 30 kHz and center signal; then switch to 100 kHz. Note where signal 
intersects the center vertical graticule line. 

28. Adjust A1 lC45 LC CTR for maximum signal where the signal intersects the center vertical graticule line. 

29. Switch RESOLUTION BW to 30 kHz and center signal; then switch to 100 kHz. Note where signal 
intersects the center vertical graticule line. 

30. Adjust AllC23 LC CTR for maximum signal amplitude where the signal intersects the center vertical 
graticule line. 

3l. Switch RESOLUTION BW between 100 kHz and 30 kHz to be sure the signal is centered at both band- 
width settings. 

Bandwidth Amplitude 

32. Set Amplitude Scale to 1 dB/DIV and SWEEP TIMWDIV to AUTO. 

33. Set RESOLUTION BW to 3 MHz and FREQ SPAN/DIV to 50 kHz. 

34. Adjust fine TUNING and REF LEVEL FINE for a centered signal at 7 divisions. 

35. Set RESOLUTION BW to 100 kHz and center signal with fine TUNING control. Adjust A13R26 LC and 
A1 1R26 LC equally to obtain a signal amplitude of 7 divisions. 

36. Set RESOLUTION BW to 1 kHz and FREQ SPAN/DIV to 10 kHz. Center signal with fine TUNING 
control. Adjust A1 1R31 XTL and A13R31 XTL equally for a signal amplitude of 7 divisions. 

NOTE 

Each potentiometer should be adjusted to accomplish half the necessary 
increase in signal amplitude. 



ADJUSTMENTS 

, 
5-21. BANDWIDTH FILTER ADJUSTMENTS (SERIAL PREFIX 1909A) (Cont'd) 

37. Set FREQ SPAN/DIV to 10 kHz and RESOLUTION BW to 1 kHz with arrows aligned (OPTIMUM). 
Push in to couple the two controls. 

38. Adjust REF LEVEL FINE for a signal amplitude of 7 divisions. 

39. With controls coupled, step RESOLUTION BW from 1 kHz to 3 MHz. Variation in signal amplitude 
should be less than * 0.4 dB. 

40. If variation in signal amplitude is not within limits, repeat steps 32 through 39. 



Pages 5-33 through 5-37: 

Paragraph 5-22. 3 dB Bandwidth Adjustslent 

1909A & Below Replace Paragraph 5-22 with new Paragraph 5-22 (SERIAL PREFIX 
1909A) included i n  t h i s  Manual Backdating supplement. 



ADJUSTMENTS 
/-- 

5-22. 3 dB BANDWIDTH ADJUSTMENTS (SERIAL PREFIX 1909A) 

REFERENCE: 

A9 Schematic 

DESCRIPTION: 

The 3-dB bandwidths for the 3 MHz, 1 MHz and 300 kHz RESOLUTION BW settings are adjusted using the 
CAL OUTPUT as the signal source. The 3-dB bandwidths for the 10 kHz, 3 kHz, and 1 kHz RESOLUTION 
BW settings are adjusted by injecting a stable 321.4 MHz signal into the third converter of the spectrum 
analyzer. 

DISPLAY SIGNAL GENERATOR FREQUENCY COUNTER 

EXTENDER 
CABLE 

- ), 11111, ,111, 13 SPECTRUM 
ASSEMBLY (2 I 3 ,  1) ( 3 ANALYZER 

OUTPUT 

FIGURE 5-8. 3dB BANDWIDTH ADJUSTMENTTESTSETUP 

PROCEDURE: 

1. Set spectrum analyzer controls as follows: 

.................................................. FREQUENCY BAND GHz .01- 3 
................................................................. TUNING 35 MHz 

......................................................... FREQ SPAN/DIV 200 kHz 
......................................................... RESOLUTION BW 1 MHz 

INPUTAmEN ............................................................. 20dB 
............................................................... REF LEVEL dBm 0 

.............................................................. Amplitude Scale LIN 
......................................................... SWEEP TIME/DIV 1 msec 

SWEEPTRIGGER ..................................................... FREERUN 
VIDEOFILTER ............................................................. MIN 

2. Connect equipment as shown in Figure 5-8 except for signal input to AlOW 1. Connect CAL OUTPUT to 
spectrum analyzer INPUT 5(X1. 



ADJUSTMENTS 

5-22. 3 dB BANDWIDTH ADJUSTMENTS (SERIAL PREFIX l9O9A) (Cont'd) 

3. Set signal level of 7.1 divisions on display with REF LEVEL FINE control. (Signal should be 0.9 division 
from top graticule line.) 

4. Set RESOLUTION BW to 1 MHz and FREQ SPAN/DIV to 200 kHz. Adjust A9R85 LC to set band- 
width of 5 divisions at the fifth graticule line. 

5 .  Set RESOLUTION BW to 3 MHz and FREQ SPAN/DIV to 500 kHz. The bandwidth at the fifth grati- 
cule line should be between 5.4 and 6.6 divisions. 

NOTE 

A9R85 LC may be further adjusted to bring the 3 MHz and 300 kHz band- 
widths within limits; however, the final measurement of the 1 MHz band. 
width must be between 4.5 and 5.5 divisions at the fifth graticule line. (If the 
3 MHz bandwidth cannot be brought within limits by adjustment of A9R85 
LC, change the value of factory-selected resistor A9R95*.) 

6. Set RESOLUTION BW to 300 kHz and FREQ SPAN/DIV to 50 kHz. The bandwidth should be between 
5.4 and 6.6 divisions at the fifth graticule line. (If the bandwidth cannot be adjusted within the specified 
limits, change the value of factory-selected resistor AgR89* .) 

7. Set RESOLUTION BW to 100 kHz and FREQ SPAN/DIV to 20 kHz. The bandwidth should be between 
4.3 and 5.7 divisions at the fifth graticule line. 

NOTE 

If the 100 kHz bandwidth is not within the specified limits, change the 
values of factory-selected resistors A13R19*, A13R43*, and A11R43*. If the 
bandwidth is too wide, increase the value of the resistors; if the bandwidth 
is too narrow, decrease the value of the resistors. The three factory-selected 
resistors need not be of equal value, but each must be within one standard 
value of the others. 

8. Set RESOLUTION BW to 30 kHz and FREQ SPAN/DIV to 10 kHz. The bandwidth should be between 
2.6 and 3.4 divisions at the fifth graticule line. 

NOTE 

If the 30 kHz bandwidth is not within the specified limits, change the values 
of factory-selected resistors A1 1 R23*, A1 1 R48*, A13R23*, and A13R48*. If 
the bandwidth is too wide, decrease the value of the factory-selected resis- 
tors; if the bandwidth is too narrow, increase the value of the resistors. The 
four factory-selected resistors need not be of equal value, but each must be 
within one standard value of the others. 

9. Connect signal generator through the BNC Tee connector to the step attenuator and to the frequency 
counter as shown in Figure 5-8. Set the signal generator to approximately 0 dBm and the step attenuator to 
30 dB. 



/- 
ADJUSTMENTS 

5-22. 3 dB BANDWIDTH ADJUSTMENTS (SERIAL PREFIX 1909A) (Cont'd) 

10. Remove AlOWl from A5J2 2nd CONV OUT Connect step attenuator through adapter to A1OW 1. 

11. Set HP 8559A RESOLUTION BW to 1 MHz. Adjust the output level of signal generator to place the 
signal near center graticule line. Tune signal generator frequency to peak signal on oscillo~cope display 
(near 321.4 MHz). 

12. Set RESOLUTION BW to 3 kHz. Tune signal generator to peak signal on oscilloscope display. 

13, Adjust output level of signal generator to place signal at 7.1 divisions. 

14. Note the counter frequency and tune the signal generator 1500 Hz below the center frequency noted. 
Record the new counter frequency. 

MHz 

15. Adjust A9R72 XTL to bring signal level to the fifth graticule line (three divisions from the top graticule 
line). 

16. Increase signal generator frequency until signal on oscilloscope display peaks and then decreases to the 
fifth graticule line. Record counter frequency. 

MHz 

17. Compare new frequency with frequency recorded in step 14. The difference between the two frequencies 
should be 2800 to 3200 Hz. If the bandwidth is not within limits, repeat steps 12 through 17, slightly 
readjusting A9R72 XTL, until the specified limits are achieved. 

18. Set RESOLUTION BW to 10 kHz. Tune signal generator to peak signal on oscilloscope display. 

19. Adjust REF LEVEL FINE to place signal at 7.1 divisions. 

24). Decrease the signal generator frequency until the signal on the oscilloscope display drops to the fifth 
graticule line. Record counter frequency. 

MHz 

21. Increase the signal generator frequency until the signal on the oscilloscope display peaks and then 
decreases to the fifth graticule line. Record counter frequency. 

MHz 



ADJUSTMENTS 
* 

5-22. 3 dB BANDWIDTH ADJUSTMENTS (SERIAL PREFIX lgO9A) (Cont'd) 

Compare new frequency with frequency recorded in step 20. The difference between the two frequencies 
should be 9.000 kHz to 11.000 kHz. 

NOTE 

A9R72 XTL may be further adjusted to bring the 10 kHz and 1 kHz band- 
widths within limits; however, the final measurement of the 3 kHz bandwidth 
must be between 2700 Hz and 3300 Hz. (If the 10 kHz bandwidth cannot be 
brought within limits by adjustment of A9R72 XTL, change the value of fac- 
tory-selected resistor A9R78*.) 

Set RESOLUTION BW to 1 kHz. n n e  signal generator to peak signal on oscilloscope display. 

Adjust REF LEVEL FINE to place signal at 7.1 divisions. Record counter frequency. 

MHz 

Increase signal generator frequency until signal on oscilloscope display drops to the fifth graticule line. 
Record new counter frequency. 

MHz 

The difference between the two frequencies recorded in steps 24 and 25 should be 450 Hz to 550 Hz. 

Reconnect AlOWl to A5J2. 



Pages 5-44 through 5-48: 

Paragraph 5-25. First Converter Ad justrents 

2236A & Below Replace Paragraph 5-25 with new Paragraph 5-25 (SERIAL PREFIX 
2236A) included i n  t h i s  Manual Backdating supplement. 

2004A & Below Delete s teps  28 through 37. 



ADJUSTMENTS 

5-25. FIRST CONVERTER ADJUSTMENTS (SERIAL PREFIX 2236A) 

REFERENCE: 

A3, A4, AS, A6, and A7 Schematics 

DESCRIPTION: 

The First LO (A6 YTO) is adjusted by monitoring the YTO output at the RF input connector (LO feedthrough) 
and the tuning voltage (TUNE) output of the A7 Frequency Control board and adjusting the YTO low-end 
frequency for 3 GHz at OV tuning voltage and 6 GHz at - 10V tuning voltage. 

The FM Driver is adjusted by inputting comb signals to the analyzer and adjusting for proper spacing (span 
linearity) of displayed signals on the CRT display. 

DISPLAY DIGITAL VOLTMETER 
COMB 

FREQUENCYCOUNTER GENERATOR 

EXTENDER 
CABLE 

ASSEMBLY 

Al6TPl  

P 

LOCATED A7TP4 
THROUGH TUNE 

HOLEIN / \ 
SIDE FRAME - .fq :%?: 

HERE 
SPECTRUM 

; ((9 io)'(i3 ANALYZER 
, , , , o r ,  , ,.,- * fd 

INPUT 

INPUT I 
OUTPUT I 

FIGURE 51 1. FIRST CONVERTER ADJUSTMENTS TEST SETUP 

EQUIPMENT: 

FrequencyCounter ....................................................... HP5340A 
Digital Voltmeter (DVM) .................................................. HP 3490A 
Comb Generator ........................................................ HP 8406A 

PROCEDURE: 

1. Allow one-half hour warmup time of equipment with analyzer connected to mainframe with extender 
cable. 

First LO Adjustments 

2. Connect DVM to A7TP4 TUNE. 

3. Set analyzer controls as follows: 

INPUT ATTEN .............................................................. 0 dB 
FREQ SPAN/DIV ......................................................... 0 (zero) 
ALTIF ................................................................. OFF(out) 



ADJUSTMENTS 

5-25. FIRST CONVERTER ADJUSTMENTS (SERIAL PREFIX 2236A) (Cont'd) 

Connect frequency counter to analyzer RF Input. 

Jumper A16TP1 DIODE BIAS to Ground. A16TP1 is located on the Motherboard through a hole in the 
analyzer side frame. 

Adjust front-panel TUNING control for DVM indication of 0.000 Vdc (fully counterclockwise). 

Adjust A7R74 3 GHz for frequency counter indication of 3.000 GHz + 1 MHz. If this adjustment cannot 
be achieved, selectable resistor A7R94* can be changed to provide the proper range necessary. 

Adjust front-panel TUNING control for DVM indication of - 10.000 Vdc. 

Set A7R95 6 GHz F (fine) to approximately midrange (R95 is a 20-turn potentiometer). 

Adjust A8R28 6 GHz C (coarse) for a frequency counter indication of 6.000 GHz * 2 MHz. 

Retune front-panel TUNING control for 0.000 Vdc DVM indication and readjust A7R74 3 GHz if neces- 
sary for frequency counter indication of 3.000 GHz + 1 MHz. 

T h e  front-panel TUNING control for - 10.000 Vdc DVM indication. 

Lightly tap the top edge of the A7 Frequency Control board with the handle of a small screwdriver to seat 
controls. 

Adjust A7R95 6 GHz F (fine) for frequency counter indication of 6.000 GHz + 1 MHz. 

Alternate IF First LO Shift Check 

15. Press front-panel ALT IF pushbutton IN to activate alternate IE 

Verify YTO frequency shift according to the following table. 

I 6 (12.1 -21) I ON I Reference t5 MHz k300 kHz 

TABLE 5-10. FIRST LO SHIFT CHECK 

17. Remove jumper from A16TP1 DIODE BIAS to Ground. 

FREQUENCY BAND GHz 

1 (.Ol-3) 
1 (-01-3) 
2 (6 -9) 
3 (3 -9) 

4 (9-15) 
5 (6-15) 

ALT IF 

OFF 
ON 
ON 
ON 
ON 
ON 

FREQUENCY COUNTER INDICATION 

Reference (6.000 GHz) 
Reference - 1 5 MHz +800 kHz 
Reference t15 MHz +800 kHz 
Reference -7.5 MHz k400 kHz 
Reference t7.5 MHz *400 kHz 
Reference - 5 MHz +300 kHz 



ADJUSTMENTS 
/'- 

5-25. FIRST CONVERTER ADJUSTMENTS (SERIAL PREFIX 2236A) (Cont'd) 

FM Driver Adjustment 

18. Disconnect frequency counter from analyzer RF Input and connect comb generator to RF Input, 

19. Set comb generator for 1 MHz comb teeth. 

20. Set analyzer controls as follows: 

.......................................................... FREQ SPAN/DIV 1 MHz .................................................................. RES BW 30 kHz ................................................................ TIME/DIV AUTO 
........................................... FREQUENCY BANDGHz Band 1 (.01-3) ............................................................ REF LEVEL dBm - 20 .............................................................. INPUT ATTEN 0 dB 

ALTIF ................................................................. OFF(out) 
............................................................. SIG IDENT OFF (out) ........................................................ Amplitude Scale 10 dB/DIV 

21. T h e  front-panel TUNING control for approximately 1500 MHz indication on front-panel FREQUENCY 
display. 

22. Adjust front-panel TUNING FINE control to place a comb tooth on the first graticule line on the main- 
frame CRT display. 

23. Adjust A7R38 FM to place a comb tooth on the ninth graticule line. 

24. Readjust TUNING FINE control to place a comb tooth on the first graticule line and adjust A7R38 FM to 
place a comb tooth on each of the graticule lines while keeping the first comb tooth aligned using the 
TUNING FINE control. 

25. T h e  to approximatel./ 100 MHz and verify that when a comb tooth is placed on the first graticule line 
using the TUNING FINE control that the ninth comb tooth is aligned with the ninth graticule line * 1 
minor division. 

26. Repeat step 25 for frequency of approximately 2500 MHz. 

27. If necessary, A7R38 FM may be compromise adjusted for best span linearity at the three frequencies 
indicated. 

28. Set comb generator for 100-MHz comb teeth. 

29. Adjust front-panel TUNING control for 100 MHz indication on FREQUENCY display 

30. Set FREQ SPAN/DIV to 2 MHz. 

31. Adjust TUNING to place 100-MHz comb tooth on center graticule line. 



ADJUSTMENTS 

, 
5-25. FIRST CONVERTER ADJUSTMENTS (SERIAL PREFIX 2236A) (Cont'd) 

32. Set FREQ SPAN/DIV to 1 MHz. Note position of comb tooth. 

33. Adjust A7R99 MO to place comb tooth midway between position noted in step 32 and center graticule 
line. 

34. Set FREQ SPAN/DIV to 2 MHz. 

35. Adjust TUNING to place comb tooth on center graticule line. 

36. Set FREQ SPAN/DIV to 1 MHz. Note displacement of comb tooth from center graticule line. 

37. Repeat steps 30 through 36 until displacement of comb tooth is less than 0.2 major division when FREQ 
SPAN/DIV is switched from 2 MHz to 1 MHz. 



/- 
Page 6-7: 

Table 6-3. Replaceable Parts 

2236A & Below Change W3 t o  HP Part Number 1250-1159, Check Dig i t  4, CABLE 
ASSEMBLY, YTO TO FIRST MIXER. 

1951A.1945A Change W4 t o  HP Part Number 08559-60001, Check D ig i t  3,  
& Below CABLE ASSEMBLY, CAL OUTPUT. 



Page 6-8: 

Figure 6-1, Mechanical Chassis Parts 

2236A & Below Change item (21, GUSSET, LEFT, t o  HP Par t  Number 08559-60032, 
Check Digit  4. 

Change item ( 3 ) ,  GUSSET, RIGHT, t o  HP Par t  Number 08559-60031, 

Check Digit  3. 

2208A & Below Change item ( I ) ,  PANEL, FRONT, t o  HP Par t  Number 08559-00001, 
Check Digit  7. 

Change item (2 ) ,  GUSSET, LEFT, t o  HP Par t  Number 08559-00005, 
Check Digit  1. 

Change item ( 3 ) ,  GUSSET, RIGHT,  t o  HP Par t  Number 08559-00004, 
Check Digit  0. 

Change item (111, GUIDE R A I L ,  BOTTOM, t o  HP Par t  Number 08559- 
20013, Check Digit  3. 

2019A00441 
& Below 

Change HP Par t  Number 08559-00028 t o  HP Par t  Number 
08558-00081, Check Digit  2, ATTENUATOR BRACKET. 

Add HP Par t  Number 08559-00023, Check Digi t  3, BRACKET, 
ATTENUATOR DR SUPPORT. 



Pages 8-17 through 8-23/8-24: DIGITAL PANEL METER ASSEneLY A1 

Table 8-1. Dig i ta l  Panel Meter Assembly A1, Replaceable Par ts  

221 8A & Below Replace Table 8-1 with new Table 8-1 (SERIAL PREFIX 2218A) 
included i n  t h i s  Manual Backdating supplement. 

2208A & Below Change AIAI t o  HP Par t  Number 08559-60032, Check Digit  0. 
Add AlAlMP1, HP Part  Number 0380-1047, Check Digi t  3, SPACER-RVT- 

ON -25-IN-LG .15-IN-ID. 

1945A00241,249, Change A1A2C4 and A1A2C5 t o  HP Part  Number 0160-3914, Check 
258,262,265,277 ; Digi t  1, CAPACITOR-FXD .01UF +-lo% 100VDC CER. 
1951A00283,286, Change A1A2L1 t o  HP Part  Number 08559-80002, Check Digi t  6, 
288-290,292, COIL, 110 UH. 
295-300; 2003A 
& Below 

Figure 8-5. D ig i ta l  Panel Meter Assembly Al, Component Locations 

2218A & Below Replace Figure 8-5 with new Figure 8-5 (SERIAL PREFIX 2218A) 
included i n  t h i s  Manual Backdating supplement. 

Figure 8-6. D ig i ta l  Panel Heter Assembly A1, Schematic D i a g r a m  

221 8A & Below Replace Figure 8-6 with new Figure 8-6 (SERIAL PREFIX 2218A) 
included i n  t h i s  Manual Backdating supplement. 

1945A00241,249, Make the following changes i n  function block ( C ) :  
258,262,265,277; Change C4 and C5 t o  .OlUF. 
1 95 1 A00283,286, Change L1 t o  110 UH. 
288-290.292, 
295-300: 2003A 
& Below 



DIGITAL PANEL METER ASSEMBLY AI, REPLACEABLE PARTS (SERIAL PREFIX 2218A) 

Reference 
Designation 

HP Part 
Number Description 

FREQUENCY DISPLAY ASSEHRI Y 

DPH DISPLAY 

DISPLAY NUH SCG I-CHAR . 3  11 
DICjPL AY Nl lH :KC 1 CHAR . 3  H 
DISPLAY-NUH -SFG 1-CHAR . 3  H 
D15Pl.AY-NllH-?FG 1 CHAR . 3  :1 
DISPLAY-NUN -SFC 1-CHAR . 3  H 

SOCKET -1C 10-CONT D I P  D I P  SLDR 
SOCKrT -1C 10-.CONT D I P  D I P  GI  DR 
SOCKFT--1C 1 0  CONT D I P  D I P  SLDP 
SOCKFT- IC  10-CONT D I P  D I P  S lDR 
SOCKET I C  1 0  CONT D I P  D I P  CjLDR 

DPH DRIVER 

CAPACITOR FXD l?OO?F + - 5 %  700VDC H I C A  
CAPACITOR-FXD lllr +- 5 %  50VPT HCT-POL YC 
CAPACITOR FXD ??OPT + 5 %  30OVDC HICA 
CAPACITOR -FXD TTOOPF + - 5 %  50VDC CFR 
CAPACITOR FXD TPOOPF + 5% 50VDC CFP 

CAPACITOR-FXD . l U F  +-5% SOVDC HCT POLYC 
CAPACITOR-FXD ?.211F+-10% TOVDC TA 
CAPACITOR-FXD ~~IJF+-IOX mvnc T A  
CAPACITOR FXD E 2 0 U F t -  10% 1 OVDC T I  
CAPACITOR-FXD 151.IF+-10% 20VDC TA 

CAPACITOR -FXD . OIIJF +-.;?OX I n o v D c  CER 
CAPACITOR-FXD l l l F  +-PO% 25VnC CKR 
CAPACITOR -FXD . Ol I IF  +-,202 1 OOVDC CEX 

DIODF SWITCHING 80V 200HA TNR DO- 35  

CONNECTOR 1 0  PTN H POST TYVE 

COIL ,  540UH 
INDIICTOR RF-CI I  HLD 27OUH 5% . 1 bhOX. 3851 G 
INDUCTOR RF-CH HL D 240UH 5 %  . l b h D X  .3E5LG 

TRANSISTOR NPN $ I  T O - 1 8  PD=360HU 
TRANSISTOR PNP 2N7907A S I  TO 1 8  PD=40OHU 
TRANSI7TOR J FET 2N4391  N CHAN D-MODF 
TRANSISTOR NPN S I  PD=3OOHW FT=20OHHZ 

RESISTOR 91K 1 %  . 1 2 5 U  PUU TC=Ot 5 
RFSISTOR lOOK . O l %  , 1 2 5 U  PUU T C = O i - 1 0  
RFSISTOR 6 1 . 9 ~  1 %  . 1 2 s u  r TC=O+-100  
RESISTOR 4 6 . 4 1  1 %  ,125U F TC=O+-100 
RESISTnR 4 .64K 1 %  . 1 2 5 U  F TC=Ol -100  

RFSISTOR-TRHR 10K 10% C TOP- ADJ I -TRN 
RCSI5TOR-TRMR lOOK 1 0 %  C TOP-ADJ 1 TRN 
RFSISTOR IOK 1% ,125U F TC?O+-100 
RCSISTOR 10K 1 %  , 1 2 5 U  F T6=0+ 1 0 0  
RESISTOR 1 . 2 1 K  1% , 1 2 5 U  F TC=O+-100 

RESISTOR 1K 1 %  .1?5U F TC=O+-100 
RESISTOR 5 . 1 1 K  1 %  , 1 2 5 U  F T C - O I - 1 0 0  
RESISTOR 1 7 . 8 K  1 %  . 1 2 5 U  F TC=O*-100  
RESICTOR 5 1 1  1% .1?5U F TC?O+-100 
RESISTOR 2 3 7  1 %  , 1 2 5 U  F TC=R+-100  

RESISTOR 5 . 1 1 K  1% , 1 2 5 U  F TC=O+-100 
RESISTOR 1 4 7  1 %  , 1 2 5 ~  F TC=O+-100 
RESISTOR 3 . 1 6 K  1 %  . 1 2 5 U  F TC=O+-100 
RESKSTOR 2 . 6 1 K  1 %  , 1 2 5 U  F TC=O+-100 
RESISTOR 1 4 7  1% .125U F TC=O+-100 

RESKSTOR lOOK .01% . 1 2 5 U  PWU TC=O+-10 
RESISTOR 1OOK .O1% .12SU PUU TC=O+-10 

CONNECTOR-SCL CONT P I N  1.14-MH-0%-SZ SQ 

I C  OP AMP CP 8-TO-99 PKG 
I C  CONV 16- DIP- P PKG 
I C  CONV 18-DIP-P PKG 
I C  DRVR T T L  DSPL DRVR 
NETUORK-RES 8 - S I P 2 . 2 K  OHH X 4 

DIODE-ZNR l N 8 2 9  6 . 2 V  5 %  D O - 7  PDm.25U 
DIODE-ZNR 9 . 0 9 V  5% 0 0 - 3 5  PD-.4Y 
DIODE-ZNR 2 ~ 8 7 V  5% DO-7 PD=.4U TC=- - 0 7 %  
DIODE-ZNR 1 1 5 3 4 2 8  6.W 5 %  PD=SY TC-*200X 
CONNECTOR-PC EDGE 10-CONT/RW 2-ROWS 

- 
Mf r 
Code - 

PA480 

7 0 4 8 0  
? 8 4 8 0  
2 0 4 8 0  
?0480  
2C4RO 

?R4HO 
TC480  
2 0 4 8 0  
2Fl400 
?8430  

211480 

~ n w o  
2 0 4 0 0  
7 2 1  Zh 
3 3 4 0 0  
?84FIO 

2P4R0 
561709 
56,289 
5 6 2 8 9  
5t .789 

2 8 4 n o  
7 0 4 0 0  
~ n 4 8 0  

2r44OO 

?84RO 

2 8 4 0 0  
713480 
2 0 4 8 0  

211480 
0 4 7 1 3  
0 12'75 
7 8 4 0 0  

2 8 4 8 0  
2 0 4 8 0  
7 4 5 4 6  
2 4 5 4 6  
7 4 5 4 6  

7 3 1 3 8  
7 3 1 3 8  
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  

2 4 5 4 6  
7 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  

7 4 5 4 6  
1 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  

2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  

2 8 4 8 0  
1 7 8 5 6  
1 7 8 5 6  
07i?63 
0 1 1 2 1  

0 1 1 2 1  

0 4 7 1 3  
2 8 4 8 0  
2 8 4 8 0  
0 4 7 1 3  
2 8 4 8 0  

Mfr Part Number 

C4 1 / 8 -  TO-4L42-F  
C4  1 /8 - -TO-4641  F 

RTPRIOK 

See introduction to this section for ordering information 
'Indicata factory selected value 



A1A2 
DPM DRIVER 

OFFSET 

A l A l  
DPM DISPLAY 

FIGURE 85. DIGITAL PANEL METER ASSEMBLY Al, COMPONENT LOCATIONS (SERIAL PREFIX 2218A) 





/- 
Pages 8-25 through 8-49/8-50: FROtiI WITCH JBSEllBLY A2 

Figure 8-10. Front Switch Assembly 62, Exploded View 

2208A & Below Delete Figure 8-10. 

2109A00441 Add HP Part Number 08558-00021, Check D ig i t  0 ,  PLATE LEVEL, 
& Below POT (S1) .  

Table 8-2. Front Switch Board Assembly A2A1, Replaceable Parts 

2208A & Below Replace Table 8-2 with new Table 8-2 (SERIAL PREFIX 2208A) 
included i n  t h i s  Manual Backdating supplement. 





TABLE 8-2. FRONT SWITCH BOARD ASSEMBLY A2, REPLACEABLE PARTS (2 OF 2) (SERIAL PREFIX 2218A) 

Reference 
Designation 

HP Part 
Number Description 

SPACFR ,5001. ,11411) ( 5 1 ,  53, 54, S'J, $6,) 
SPACFR ROTOR ( S 5 )  
SPR CC'R .1800U ( $ 1 ,  !i3, 5 4 ,  GS ,  :ib) 
IsPR CPR .5400D (R1)  
SPR 1RS 1 . 1 0 0 L C  ( 5 4 )  

4 7  HIlilTI..LANEOU(i PARTS 

WA:,:I:R I K  I N ~ L  T 3 m  r N  ,377 IN ID 
WASICR LK HLCL NO. 4 . I 1 5  I N  I D  
WASIITR-LK IN11 T 1 / 4  I N  ,756 I N - I D  
WASIKR-FL NH 1 / 4  I N  . ? 6  I N  I D  , 5 6 2  I N  OD 
WAWrR LK 8 2  CT?K EXT T NO. 4 ,116, 1 N  TD 

SCRrW MACH 4 40 ,2S I N  LG PAN HD-P07T 
3CRFW MACH 4 - 4 0  1 I N - L C  PAN :ID-PO71 
SCRFW MACH 4- 4 0  1 . 5  I N- L G  PAN-HD-POI1 
SCREW n m i  4 4 0  .x IN I(; 100 DFG 
SCREW MACH 4- 40 , 6 7 5 - I N  LC PAN H D - P O I 1  

SCRFW MACH 4 4 0  . 7 5  I N - I  G PAN-IID-POZI 
SCRFW MACH 4 -  40  , 8 7 5  - I N  -1 G PAN-HD-PO71 
SCRFW MACH 4 - 4 0  1 I N-LG PAN IID POZI 
SCREW n m i  4 - 4 0  .IDC IN-LG UNCT 8 7  n r G  
SCRCU-MACH 4- 40 . 7 5 -  I N - I  G 0 2  DEG 

SCREW MACH 4- 40 , 4 3 8  ,IN-LG 8 2  DrG 
SCREU nAcH 4 - 4 0  1 . 6 2 5  IN- I G PAN-IID POZI 
SCRCU MACH 4 - 4 0  2 . 7 5 - I N - L G  PAN-HD-PO71 
NUT-HFX-DBL-CHAM 4 40-Tl lD , 0 9 4- I N  -TNK 
NUT-HEX-DBL-CHAM 4-40-THD ,062-IN-THK 

SCRFU-SET 4 - 4 0  . l 2 5 -  I N - L C  SMALL CUP-TT 
SCREU-SET 4- 40 ,094- IN-LC S W L C  CUP PT 
SCREU SET 6- 3 2  , 1 2 5  I N- L G  FLAT PT Al Y 
WASHER-FL N n  NO. 5 .IS-IN ID .ZS- IN-O~ 

UASHER-FL n T L c  NO. B ,189-IN-ID 
UACHFR -FL  MTLC NO. 4 ,125- IN- ID 
UASHER-FL HTLC NO. 5 . I 3  . I N - I D  
MYLAR CABLE SHIELD 

- 
Mfr 
Code - 

2R4:\0 
:!I1400 
,'04110 
?I14110 
:'84110 

X~IXI 
704::n 
7114110 
7R.III0 
3 4 n o  

i'84610 
28400 
20480 
?O400 
:'04RO 

2H4l7O 
2 8 4 0 0  

71140 11 
2R48O 
TI1480 
7I14R0 
2R400 

704RO 
28480 
28480 
~ 1 4 n n  
28480 

28480 
28480 
20400 
28480 
28480 

28480 
28480 
28480 
7 0 4 0 0  
284RO 

28480 
28480 
28480 
7 8 4 0 0  
7 8 4 8 0  

284RO 
2 0 4 8 0  
2 8 4 8 0  
2 8  4RO 

- 

Mfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 



Pages 8- 51 through 8-6W8-66: YIC-TUUED OSCILLATOR MEHBLY A6 

Table 8-3. BF Section, Replaceable Parts 

2240A & Below Add A5MP3, HP Par t  Number 08559-20041, Check Digi t  7, COVER, 2ND 
L.O. 

Under Miscellaneous Parts:  
Change the quant i ty  of HP Part  Number 2200-0119 from 7 t o  9. 
Delete HP Par t  Number 2200-0156. 

2236A & Below Change A5 t o  HP Part  Number 08559-60005, Check Digi t  7. 
Change A5MP2 t o  HP Part  Number 08559-20002, Check Digit  0, CAVITY 

BLOCK. 
Change A6 t o  HP Par t  Number 5086-7301, Check Digi t  5. 
Add HP Part  Number 08559-00033. YTO SHIELD. 

1951A00285 NOTE 
& Below The following components have preferred replacements; A5C4 and 

A5L2. I f  the instrument does not  contain the preferred 
replacement values, a s  shown in  t h i s  Replaceable Par ts  l is t  and 
Schematic i n  the Manual, then both components should be changed 
a t  the same time. 

1951A,1945A Change A5CR2 and A5CR3 t o  HP Part  Number 0122-0078, Check 
& Below Digit  2, DIODE-VVC BVR=30V Q=225-MIN. 

1909A & Below Change A5L3 t o  HP Par t  Number 08559-00020, Check Digit  0 ,  
COUPLING LOOP INPUT. 

Figure 8-21. 2nd Converter, Component Locations 

2236A & Below Delete Front Y I G  Mounting Bracket, HP Part  Number 08559-00035. 
Delete Rear Y I G  Mounting Bracket, HP Part  Number 08559-00036. 

Prior to 22366 serial prefix, the YIG-Tuned Oscillator 
Assembly A6 was mounted to the side gusset. 

Figure 8-22. YIC-Tuned Oscillator Assembly A6 and Shielded Caponeats 

2236A & Below Delete Figure 8-22. 

Figure 8-25. RF Section, Schematic Diagram 

2236A & Below Replace appropriate sect ions of Figure 8-25 with new P/O Figure 
8-25 (SERIAL PREFIX 22361) included i n  t h i s  Manual Backdating 
supplement . 



-I- 

I A6 YIG-TUNED 
OSCl LLATOR (FIRST LO: . 5086-7301 

YDR- J2 1, 
FROM A7PI-21 

YC - 
FROM A7PI-21 

YC+ 
FROM A7PI-20 

YDR+ (+I5V) 
FROM A7PI-24 

+I4 5V 
FROM A7PI-I0 

I 
I 

-IOV 
FROM A7PI-32 

I 

YFM- 
FROM A7Pl-15.37 

I 
YFM+ 
(GND) 

I 
3 > 0 

PI0 FIGURE 8-25. RF SECTION, SCHEMATIC DIAGRAM (SERIAL PREFIX 2236A) 



Pages 8-67 through 8-81/8-82: FBEQOEWCY COIlTROL ASSEHBLY A7 

Table 8-4. Frequency Control Assembly A7, Replaceable Parts 

2236A & Below Replace Table 8-4 with new Table 8-4 (SERIAL PREFIX 2236A) 
included in  t h i s  Manual Backdating supplement. 

2208A & Below Make t h e  fol lowing changes t o  new Table 8-4 (SERIAL PREFIX 
22368 : 
Change A7 t o  HP P a r t  Number 08559-60021, Check D ig i t  7. 
Add A7C1 and A7C2, HP Par t  Number 0180-2208, Check D ig i t  6, 

CAPACITOR-FXD 220UF +-lo% lOVDC TA. 
Add A7Cl1, HP Par t  Number 0160-2055, Check D ig i t  9, CAPACITOR- 

FXD . O1UF +80-20% 100VDC CER. 
Delete the  following: 

A7C13, A7C14, A7CR8, A7CR9, A7Q19, and A7Q20. 
Change A7R30 t o  HP Par t  Number 0698-3428, Check D ig i t  1, 

RESISTOR 14.7 1% .125W F TC=O+-100. 
Change A7R31 t o  HP Par t  Number 0757-0199, Check D ig i t  3, 

RESISTOR 21.5K 1% .125W F TC=O+-100. 
Add A7R98, HP Par t  Number 0757-0465, Check D ig i t  6, RESISTOR 

lOOK 1% .125W F TC=O+-100. 
Delete the  following: 

A7R100, A7R101, A7R102, A7U12, and A7VR1. 
Add A7W1, HP Par t  Number 8159-0005, Check Dig i t  0 ,  WIRE 22AWG W 

PVC 1x22 80C. 

2004A & Below Delete A7R99. 

Figure 8-28. Frequency Control Asserbly A7, Component Locations 

2236A & Below Replace Figure 8-28 with new Figure 8-28 (SERIAL PREFIX 2236A) 
included i n  t h i s  Manual Backdating supplement. 

2208A & Below Replace Figure 8-28 with new Figure 8-28 (SERIAL PREFIX 2208A) 
included i n  t h i s  Manual Backdating supplement. 

Add t h e  fol lowing t o  Figure 8-28 (SERIAL PREFIX 2208A): 
Add C12 between TP2 and t h e  negat ive (-1 s i d e  of  C8. 
Add R99 t o  t h e  l e f t  o f  TP7. 

2004A & Below Delete A7R99. 

Figure 8-29. Frequency Control Assembly 67, Schematic Diagram (1 of  2) 

22361 & Below Replace Figure 8-29 (1 o f  2 )  with new Figure 8-29 ( 1  o f  2 )  
(SERIAL PREFIX 2236A) included i n  t h i s  Manual Backdating 
supplement. 

2208A & Below Make the  fol lowing changes t o  Figure 8-29 (1 of  2 )  (SERIAL PREFIX 
22368) : 

Change A7 t o  HP Par t  Number 08559-60021. 
In  funct ion block (A), add R98, 100K, a s  follows: 

Open the  FM/MAIN l i c e  a t  t h e  l e f t  s i d e  o f  R33. 
Connect one s i d e  of  R98 to  t h e  l e f t  side of  R33. 
Connect t h e  other  s i d e  of  R98 t o  t h e  FM/MAIN l i n e .  



Figure 8-29. Frequency Control Assembly A7, Schematic Diagram (1 of 2) (COG~'~) 

2004A & Below Make the  fol lowing changes i n  func t ion  block (A): 
Delete R99. 
Connect pin 7 of UlOB t o  pin 10 of U1OC. 

Figure 8-29. Frequency Control Assembly A7, Schematic Diagrar (2 of 2) 

2236A & Below Replace Figure 8-29 (2 of  2 )  wi th new Figure 8-29 (2 of  2 )  
(SERIAL PREFIX 2236A) included i n  t h i s  Manual Backdating 
supplement. 

2208A & Below Make the  fol lowing changes t o  F igure 8-29 (2 of  2 )  (SERIAL PREFIX 
22368) : 

Change A7 t o  HP Par t  Number 08559-60021. 
Replace func t ion  block (El with P/O Figure 8-29 (SERIAL PREFIX 

22088) included i n  t h i s  Manual Backdating supplement. 
In  func t ion  block (GI, d e l e t e  C14 and R102. 





TABLE 0-4. FREQUENCY CONTROL ASSEMBLY A7, REPLACEABLE PARTS (2 OF 3) (SERIAL PREFIX 2236A) 

1 ~e feknce 
Designation 

-- - 

HP Part 
Number Description 

RESISTOR 3 . 1 6 K  1% .1?5W r TC=O+ 100 
RFSI9TOR 1 3 3  1% 12U PW TC=OI-2 
RFSISTOR TRMR 20 5% WW STDT AD3 1 TRN 
RESISTOR 19.6K 1% .125W F TC=O+-100 
RESISTOR lOK 1% ,125W F T C = O i - I 0 0  

RESISTOR 10K 1 %  ,125W F TC--0+-100 
RCSISTnR 17 .6K 1% .125W r TC=O+ 1 0 0  
RFSISlOR IOOK 1% .1?5W F TC=O+-100 
RFSISTOR 10K 1% 125W F TC=Ob-100 
RESISTOR 6 . 1 9 K  1% ,125W F TC=0+-100 

RESISTOR 6 .19K 1 %  ,125U F TC=Ot--100 
RESISTOR 1 0 0  1% ,125U F TC=O+-100 
RESISTOR- TRHR 200 5% WW SIDE ADJ I - T R N  
RESISTOR 7 5  1% .5W F TC=Oi -100 
RrSISTI lR 10K . l X  .125W F TC=O+-25 

RESISTOR 12.4K .1X .1W F TC=O+-10 
RESISTOR I K  1% ,125U F TC-01-100 
RESISTOR 10K 1% .125W F TC=O+-100 
NOT ASSIGNED 
RESISTOR 5 0  1% 12W PU 

RESISTOR 10K 1% .1?5W F TC=O+-.-I00 
RESISTOR 1.1K 1% .125W F TC=O+-100 
REST'jTOR 10K .1X . 1 U  F TC=O+--10 
RFSISTOR IOK . t X  . I U  F TC=Oi-10 
RESISTOR 1 . 9 6 K  1% ,125U T TC=O+-100 

RrSISTOR 4.22K 1% ,125W PWW TC=OI-10 
RESISTOR-TRHR 5 0 0  10% C SIDE-ADJ 1 7  TRN 
RESISTOR 3 . l h K  1% .125U PWU TC=O+-10 
RESISTOR IOK . I %  . I U  F TC=OI 1 0  
RESISTOR-TRHR 2K 10% UU S lDE-AD3 20  TRN 

RESISTOR 3 3 . 5 K  . l %  .1U F TC=O+-10 
RESISTOR 5 .11K 1% .125U F TC=O+-100 
RESISTOR 7 . 5 K  1% ,125U F TC=O+-100 
RESISTOR 3 .83K 1% ,125U F TC=OI-100 
RESISTOR 90.7K 1% .125U r TC=O+-100 

RESISTOR 9 . 0 %  . I %  .125U F TC=O+-50 
RESISTOR 1 3 . 7 K  1% .125U F TC=O+-50 
RESISTOR 6 . 8 1 K  . I %  .125W F TC=O+-50 
RESISTOR 18.2K .S% .125U F TC=O+-100 
RESISTOR 6 .04K .5% ,125U F TC=O+-SO 

RESISTOR 4 . 5 2 5 K  . I %  ,125U T TC=O+-25 
RESISTOR 1OOK 1% .125U F TC=O+-100 
RESISTOR IOK 1% .125U F TC=O+-100 
RESISTOR 5 .11K 1% .125U F TC-0+-100 
RESISTOR 5 1 . I K  1% .125U r TC=O+-100 

RESISTOR 3.16K 1% ,125U F TC=O+-100 
RESISTOR S.11K 1% .125U F TC=O+-100 
RESISTOR 34.8K 1% .125U F TC=O+-100 
RESISTOR-TRMR 1K 5% UU SIDE-ADJ I - T R I  
RESISTOR 8 2 . 5 1  1% . I25W F TC=O+-100 

RESISTOR 75K 1% .125U F TC=O+-100 
RESISTOR 75K 1% .125U F TC=O+-100 
RESISTOR 1 2 . 1 K  1% ,125U F TC-0+-100 
RESISTOR IOK 1% .125U F TC=O+-100 
RESISTOR 13.3K 1% .125U F TC=O+-100 

RESISTOR I K  1% ,125U F TC=O+-100 
RESISTOR 5 I . I K  1% .125U F TC=O+-100 
RESISTOR 5 1 . I K  1% .125W F TC*O+-100 
RESISTOR 51.1K 1% ,125U F TC-0+-100 
RESISTOR 51.1K 1% .125U F TC=O+-100 

RESISTOR 5 I . I K  1% ,125U F TC=O+-I00 
RESISTOR 51.1K 1% ,125U F TC-0+-100 
RESISTOR 1OOK 1% ,125U F TC=O+-100 
RESISTOR IOOK 1% ,125U F TCmO+-100 
RESISTOR IOOK 1% , 1 2 5 U  F TC=O+-100 

RESISTOR IOOK 1% ,125U F TC=O+-100 
RESISTOR 100K 1% , 1 2 5 U  F TC=O+-I00 
RESISTOR lOOK 1% ,125U F TC=O+-I00 
RESISTOR 147K 1% , 1 2 5 U  F TC=O+-100 
RESISTOR-TRMR 2K 10% UU SIDE-ADS 20-TRN 

RESISTOR 10K 1% .12SU F TC-0+-100 
RESISTOR 2 8 7 1  1% .125W F TC-0+-100 
RESISTOR-TRHR 2 0  10% C SIDE- ADJ I- TRN 
RESISTOR IOOK 1% ,125W F TC-0*-100 
RESISTOR IOOK 1% ,125Y F TCmO+-100 

- 
Mfr 
Code - 

2 4 5 4 6  
211480 
? n w o  
2 4 5 4 6  
2 4 5 4 6  

2 4 5 4 6  
2 4 5 4 6  
7 4 5 4 6  
2 4 5 4 6  
1 9 7 0 1  

1 9 7 0 1  
7 4 5 4 6  
T04R0 
1 9 7 0 1  
7 8 4 0 0  

2i7400 
2 4 5 4 6  
2 4 5 4 6  

2 0 4 0 0  

2 4 5 4 6  
714546 
20480 
2 0 4 0 0  
7 4 5 4 6  

0 7 0 0 8  
021 1 1  
2 0 9 4 0  
7 0 4 0 0  
O?I,bO 

ZR480 
2 4 5 4 6  
7 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  

1 9 7 0 1  
?8480 
2 0 4 8 0  
0 3 8 8 8  
2 4 5 4 6  

284110 
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  

2 4 5 4 6  
2 4 5 4 6  
2 0 4 8 0  
7 8 4 8 0  
2 4 5 4 6  

2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
1 9 7 0 1  

2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  

2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  

2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
2 4 5 4 6  
0 2 6 6 0  

2 4 5 4 6  
2 4 5 4 6  
2 8 4 8 0  
2 4 5 4 6  
2 4 5 4 6  

- 

Mfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 



TABLE 84. FREQUENCY CONTROL ASSEMBLY A7, REPLACEABLE PARTS (3 OF 3) (SERIAL PREFIX 2236A) 

Reference 
Designation 

HP Part 
Number Description 

CONNFCTOR -SGL CnNT P I N  1 . 1 4  HH- HSC 57 SO 

A7 HIT,l 'I 'LI ANEOIIP. PARTS 

'TRFW MACH ? Sh .: '5 TN 1 C PAN 1'071 

SCRTW MACH 4 4 0  .375 I N - I  T. PAN HD PI111 

Mfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 



A7 
FREQUENCYCONTROL 

FIGURE 828. FREQUENCY CONTROL ASSEMBLY A7, COMPONENT LOCATIONS (SERIAi PREFIX =A) 



GND 

YTO % 

TUNE 

+14.5V d 

FIGURE 828. FREQUENCY CONTROL ASSEMBLY A7, COMPONENT LOCATIONS (SERIAL PREFIX 2208A) 



YC + 

4 0  2h5K 

R30 
14.7 

PI-ISIOUTI ,, 
FM FILTER 

+ l C l  + L C 2  
jLC.3 I 

2 2 0  2 2 0  PI-21 (OUT) - 

PI0 FIGURE 829. FREQUENCY CONTROL ASSEMBLY A7, SCHEMATIC DIAGRAM (SERIAL PREFIX 22084 
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Table 8-5. Harker Assembly 88, Replaceable Parts 

23098 & Below Change A 8  t o  HP Par t  Number 08559-60022, Check Digi t  8. 
Delete A8C2. 
Change A8R13 t o  HP Part  Number 0757-0438, Check Digit  3, RESISTOR 

5 % ~  1% .i25w F TC=O+-loo. 
Change A8R36 t o  HP Par t  Number 0757-0466, Check Digi t  7, RESISTOR 

1lOK 1% ,125W F TC=O+-100. 
Add A8R82, HP Par t  Number 0757-0438, Check Digi t  3, RESISTOR 

5.11K 1% .125W F TC=O+-100. 
Change A8R108 t o  HP Par t  Number 0698-7277, Check Digit  6,  

RESISTOR 51.1K 1% .125W F TC=O+-100* 
Delete A8R 110. 
Delete A8R 1 1 1. 
Change A8U4 t o  HP Part  Number 1826-1058, Check Digit  8, I C  OP AMP 

GP 8-T0-99 PKG. 

21526 & Below Delete A8CR21. 
Change A8R33, A8R87 and A8R88 t o  HP Par t  Number 0757-0123, Check 

Digit  3, RESISTOR 34.8K 1% .125W F TC=O+-100. 
Delete A8R 108. 
Delete A8R 109. 

1945A00241,249, Change A8R34 and A8R62 t o  HP Par t  Number 2100-0670, Check 
258,262,265,277: Digi t  6, RESISTOR-TRMR 10K 10% C SIDE-ADJ 17-TRN. 
1951A00283.286, Change A8R39 t o  HP Part  Number 2100-3754, Check Digit  3, 
288-290,292, RESISTOR-TRMR 1M 10% C SIDE-ADJ 17-TRN. 
295-300; 2003A Change A8R40 t o  HP Par t  Number 2100-3752, Check Digi t  1, 
& Below RESISTOR-TRMR 500K 10% C SIDE-ADJ 17-TRN. 

Change A8R61 t o  HP Part  Number 2100-3750, Check Digi t  9, 
RESISTOR-TRMR 20K 10% C SIDE-ADJ 17-TRN. 

Change A8R94 t o  A8R94*. 
Change A8R94* t o  HP Par t  Number 0757-0460, Check Digi t  1, 

RESISTOR 61.9K 1% .125W F TC=O+-100. 

Figure 8-32, Harker As-bly A8, Component Locations 

2309A & Below Replace Figure 8-32 with new Figure 8-32 (SERIAL PREFIX 2309A) 
included i n  t h i s  Manual Backdating supplement. 

2152A & Below Make the following changes t o  new Figure 8-32 (SERIAL PREFIX 
23OgA : 
Delete A8CR21, A8R108, and A8R109. 



Figure 8-33. Marker Assembly A8, Schematic Diagram (1 of 2) 

2309A & Below Change A 8  t o  HP P a r t  Number 08559-60022. 
Replace func t ion  block (I) of  F igure 8-33 with new P/O Figure 8- 

33 (1 of 2 )  (SERIAL PREFIX 2309A) included i n  t h i s  Manual 
Backdating supplement. 

21528 & Below Make the  fol lowing changes t o  new Figure 8-33 (1 of 2 )  (SERIAL 
PREFIX 23OgA) : 
Change R33 t o  34.8K. 
Change R87 and R88 t o  34.8K. 
Delete the  +14.5V supply a t  R108. 
Delete R108, R109, and CR21. 
Connect pin 14 t o  pin 1 of U2A. 

2017A & Below In  t h e  edge connector t a b l e  fo r  P I ,  change FUNCTION BLOCK en t r y  
f o r  pin 10, -10V, t o  NC. 

Figure 8-33. Marker Assembly AS, Schematic Diagram (2 of 2) 

2309A & Below Change A 8  t o  HP Par t  Number 08559-60022. 
Replace r i g h t  ha l f  of  func t ion  block ( E l  o f  F igure 8-33 with new 

P/O F igure  8-33 (2 of 2) (SERIAL PREFIX 2309A) included i n  t h i s  
Manual Backdating supplement. 

2017A & Below In  funct ion block ( D l ,  change -lOV t o  -12.6V a t  t he  wiper of  R61 
and a t  pin 4 of U15. 

s 

1945A00241,249, Make the  fol lowing changes i n  func t ion  block (El:  
258,262,265,277; Change R34 t o  10K. 
1951A00283,286, Change R62 t o  IOK. 
288-290.292, Change R94* t o  61.9K. 
295-300: 2003A 
& Below 



A8 
MARKER 

Q 
R61 

DPM ZERO ' 

FIGURE 6-32. MARKER ASSEMBLY A8, COMPONENT LOCATIONS (SERIAL PREFIX 2309A) 



10 +5V POWER SUPPLY 

PI0 FIGURE 8-33. MARKER ASSEMBLY A8, SCHEMATIC DIAGRAM (1 OF 2) (SERIAL PREFIX 2309A) 

SIC I D  
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R 4 0  
SOOK 

U2B,C 3.10 

OFF 

4.11 

, 
R 39 
I Y  

PI0 FIGURE 8-33. MARKER ASSEMBLY A8, SCHEMATIC DIAGRAM (2 OF 2) (SERIAL PREFIX 2309A) 



Pages 8- 97 through 8-115/8-116: WEEP GEIlERATOR/BIWI[IYIDM C O m O L  ASSEHBLY A9 

Table 8-6. Sweep Generator/Bandwidth Control Assembly A9, Replaceable Parts 

2236A & Below Change A9 t o  HP Par t  Number 08559-60074, Check Digit  0. 
Change A9C24 t o  HP Part Number 0160-2055, Check Digi t  9, 

CAPACITOR-FXD .01UF +80-20% 100VDC CER. 
Change A9C26 t o  HP Part Number 0160-0153, Check Digit  4, 

CAPACITOR-FXD 1000PF +-I01 200VDC POLYE. 
Change A9R70, A9R73, and AgR81 t o  HP Part  Number 0698-7794, Check 

Digit  2, RESISTOR 10K .25% .12W. 
Change A9R83 t o  HP Part Number 0698-8322, Check Digit  4, RESISTOR 

111 OHM .25% .12W. 
Change A9R120* t o  HP Par t  Number 0698-3153, Check Digit  9, 

RESISTOR 3.83K 1% .12W. 
Under Miscellaneous Par ts ,  de le te  HP Par t  Number 1200-0173. 

2203A & Below Change A9 t o  HP Part  Number 08559-60071, Check Digi t  7. 
Delete AgCR29, A9Q56, A9R106, A9R123, and A9R124. 
Change A9Q29 t o  HP Part Number 1855-0062, Check Digi t  8,  

TRANSISTOR J-FET N-CHAN D-MODE SI. 
Change A9R88 and A9R89 t o  HP Part  Number 0757-0465, Check Digit  

6, RESISTOR lOOK 1% .125W F TC=O+-100. 
Change A9R95 t o  HP Part Number 0757-0470, Check Digit  3, RESISTOR 

162K 1% .125W F TC=O+-100. 
Change A9R96 t o  HP Part  Number 0757-0467, Check Digit  8,  RESISTOR 

121K 1% .125W F TC=O+-100. 

21 07A01633 Replace Table 8-6 with new Table 8-6 (SERIAL PREFIX 
& Below 2107A01633) included i n  t h i s  Manual Backdating supplement. 

Figure 8-39. Sweep Generator/Bandwidth Control Assembly A9, Component Locations 

2203A & Below Replace Figure 8-39 with new Figure 8-39 (SERIAL PREFIX 2203A) 
included in  t h i s  Manual Backdating supplement. 

2107A01633 Replace Figure 8-39 with new Figure 8-39 (SERIAL PREFIX 
& Below 2107A01633) included in  t h i s  Manual Backdating supplement. 

Figure 8- 40. Sweep Generator/Bandwidth Control Assembly 69, Schematic Diagram (1 of 
2) 

2236A & Below Change A9 t o  HP Par t  Number 08559-60074. 

2203A & Below Change A9 t o  HP Part  Number 08559-60071. 
In function block (01, change R88 and R89 t o  100K. 
Replace function blocks (L), (M), and (N) with P/O Figure 8- 40 

(2 of 2)  (SERIAL PREFIX 2203A) included in  t h i s  Manual 
Backdating supplement. 

2107A01633 Replace Figure 8-40 (1 of 2)  with new Figure 8-40 (1 of 2)  
& Below (SERIAL PREFIX 2107A01633) included in  t h i s  Manual Backdating 

supplement. 
In function block (F ) ,  add a numeral 1 next t o  the ground symbol 

a t  the  co l lec tor  of 95. 



Figure 8-40. S w e p  Generator/Bandwidth Control Assembly A9, Schematic Diagrm (2 of 
2 1 

2236A & Below Change A9 t o  HP Par t  Number 08559-60074. 
Change the following in function block (A): 

C26 t o  .001UF. 
R120* t o  3830. 

Change the following in function block (0): 
R83 t o  111. 
Add a "1" next t o  the ground symbol a t  the source of 423, 425, 

429, and a t  the  emitter of 448. 

2203A & Below 

2lO7AOl633 
& Below 

Change A9 t o  HP Par t  Number 08559-60071. 
In function block ( C ) ,  de le te  RlO6. 
In function block (Dl, change R95 t o  162K and R96 t o  121K. 

Replace Figure 8-40 (2 of 2)  with new Figure 8-40 (2 of 2) 
(SERIAL PREFIX 2107A01633) included in  t h i s  Manual Backdating 
supplement. 



TABLE 86. SWEEP GENERATORIBANDWIDTH CONTROL ASSEMBLY A9, REPLACEABLE PARTS (1 OF 4) (SERIAL PREFIX 2107A01633) 

Reference 
Desianation 

HP Part 
Number Description 

WEEP GENERATO!t/BANDWIDTH CONTROL 

CAPACITOR-FXD 2.2UF+-10% ZOVDC TA 
CAPACITOR-FXD lOOOPF + - l o %  lKVDC CER 
CAPACITOR-FXD I U F  +-5% SOVDC MET-POLYC 
CAPACITOR-FXD 782PF + - I %  10OVDC MICA 
CAPACITOR-FXD 2.2UF+-10% 20VDC TA 

CAPACITOR-FXD .1UF +-ID% 1 OOVDC CER 
CAPACITOR-FXD 1OOOPF + - l o %  lKVDC CFR 
CAPACITOR-FXD lOOPF + - l o %  lKVDC CER 
CAPACITOR-FXD 1OPF +-5% SOOVDC CER 0 + - 6 0  
CAPACITOR-FXD 33PF +-5% 300VDC MICA 

CAPACITOR-FXD 2.2UF+-10% 2OVDC TA 
CAPACITOR-FXD h8PF r -3% 3OOVDC MICA 
CAPACITOR-FXD 2.2UF+-10% 2OVDC TA 
CAPACITOR-FXD ,022UF *80  -20% 1OOVDC CER 
CAPACITOR-FXD 1OOOPF +- ID% lKVDC CFR 

CAPACITOR-FXD . I U F  + . l o %  lOOVDC CER 
CAPACITOR-FXD lOOPF + - l o %  lKVDC CER 
CAPACITOR-FXD ,022UF +80-20% lOOVDC CER 
CAPACITOR-FXD .33UF+-10% 35VDC TA 
CAPACITOR-FXD .1IIF+-I  0% 3SVDC TA 

CAPACITOR-FXD .O33UF + - l o %  ZOOVDC POLYE 
CAPACITOR-+FXD . OIUF +8O--20% 1 ODVDC CER 
CAPACITOR-FXD 3300PF + - l o %  EOOVDC POLYE 
CAPACITOR-FXD 1OOOPF + - l o %  200VDC POLYE 
CAPACITOR-FXD 220PF +-5% 300VDC MICA 

CAPACITOR-FXD 2.2UF+-10% 2JVDC TA 
CAPACITOR-FXD . O V U F  +-1 0% ZOOVDC POLYE 

DIODE-SWITCHING 8OV 200HA 2NS DO-35 
DIODE-SWITCHING BOW 200MA 2NS DO-35 
DIODE-SUITCHING 80V 200MA 2NS DO-35 
DIODE-SUITCHING BOW 200MA 2NS DO-35 
DIODE-GEN PRP 3SV SOMA DO-35 

DIODE-SUITCHING BOW 200MA 2NS DO-35 
DIODE-GUITCHING BOW 200MA 2NS DO-35 
DIODE-SWITCHING BOV 200MA 2NS DO-35 
DIODE..SWITCHING 80V 203HA 2MS DO-3s 
DIODE-SWITCHING BOW 200MA 2NS 0 0 - 3 5  

DIODE-SUITCHING BOW Z O O M  2NS DO-35 
DIODE-SUITCHING BOV 200HA 2NS DO-35 
DIODE-DUITCHING 8OV 200HA 2N8 DO-35 
DIODE-SWITCHING 8OV 200MA 2NS 0 0 - 3 5  
DIODE-SUITCHING 83V 200MA 2NS DO-35 

DIODE-SUITCHING BOW 200NA 2NO DO-35 
DIODE- WITCHING BOW 200HA 2NS DO-35 
DIODE-SUITCHING 8OV 200MA 2NS DO-35 
DIODE .SUITCWING 80V 200HA CNS DO-35 
DIODE-SUITCHING BOW 200MA 2N0 DO-35 

DIODE-SWITCHING ROW 200MA 2N3 DO-35 
DIODE-BYITCHING 80V ZOOMA 2NS DO-35 
DIODE-.SWITCHING 8OV 200HA 2NS DO-35 
DIODE-SUITCHING 80V ZOOMA 2NB DO-35 

OSCILLATOR SHIELD 
THERMAL L I N K  DUAL TO-18-CS 
PLUG-HOLE BDR-HD FOR ,187-D-HOLE NYL 

TRANSISTOR NPN S I  PD=3OORY FT=200HHZ 
TRANSISTOR 1-FET P-CHAM D-MODE 8 1  
TRANSISTOR J- FET P-CHAM D-MOM S I  
TRANOISTOR PNP 213251 S I  1 0 - 1 8  PD=36OW 
TRANSIBTOR PNP B I  PD=300MY FT-150MMZ 

TRANSISTOR NPN S I  PD=300HU FT=200MHZ 
TRANSISTOR P W  2N32S1 S I  1 0 - 1 8  PD=36OHU 
TRANSISTOR NPN 8 1  PD=300W FT=ZQOHHZ 
TRANSISTOR NPN 31 PD=3OOW FT=POO)U(Z 
TRANBISTOR NPN 6 1  1 0 - 1 8  PD=36OHU 

TRANSISTOR J-FET N-CHAM D-HODE TO-18 8 1  
TaMcsrsTo*  PW SI PD=~OOW FT=ISOMHZ 
TRANSISTOR NPN 31 TO-18 PD=36OW 
TRANSISTOR NPN S I  1 0 - 1 8  PD=368MU 
TRANSISTOR NPN 8 1  1 0 - 1 8  PD=36DMU 

- 
Mf r 
Code - 

2 8 4 8 0  

s t -289  
2 8 4 8 0  
2 0 4 8 0  
28480 
5 6 2 8 9  

2 8 4 8  0 
2 8 4 8 0  
28480 
2 0 4 8 0  
2 8 4 8 0  

56,289 
7 2 1 3 6  
5 6 2 8 9  
5 6 2 8 9  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
5 6 2 8 9  
5 6 ~ 2 8 9  
5 6 2 8 9  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
28480 
2 8 4 8 0  

5 6 2 8 9  
2 8 4 8 0  

28480 
2 8 4 0 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
204RO 
28480 
2 8 4 8 0  

28480 
2 8 4 8 0  
28480 
2 8 4 8 0  
2R480 

2 8 4 8 8  
28480 
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
28480 

28480 
2 8 4 8 0  
0 2 7 6 8  

2 8 4 8 0  
2 8 4 8 0  
mreo 
0 4 7 1 3  
2 8 4 8 0  

2 8 4 8 0  
0 4 7 1 3  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
28480 

- 

Mfr Part Number 

150D225X902OA2 
C323F101142232S22- CDH 
0 1 6 0 - 3 4 5 1  

See introduction to thb section for ordering information 
*Indicates factory selected value 







TABLE 8-6. SWEEPGENERATORIBANDWIDTH CONTROL ASSEMBLY A9, REPLACEABLE PARTS (4 OF 4) (SERIAL PREFIX 2107A01633) 

Reference 
Designation 

HP Part 
Number Description 

CONNTCKIR-SCI. CON1 P I N  1 . 1 4  UM-HSC-O7 SR 

I C  UP AMP LP T f l -99  P K G  
IC OP AMP CP DllAL TO - 9 9  PKI :  
I C  DP AMP bP 0- TO 9 9  PKG 

DIODC 7NR 1 0 V  5 %  DO- 35  PD .4W TC=+.Oh% 
D l 0 D r  7NR 0 . 2 W  5% DO 3 5  PD= 4W 
DIODT-ZNP 6 .19V 5% DO - 3 5  PD- .4W 

A9  UIST'EL I. ANEOllS PARTS 

SCREW-NACH 4 -  40  , 3 7 5 - I N - L C  PAN--HD-PO71 

- 
Mfr 
Code - 

?4'196 
? % " A h  
1 0 7 0 1  
?-1516 
?4"4L, 

7 4 5 4 6  
2f l41i0 
2454 i ,  
15'101 
;1!400 

197111 
0 1  l ? l  
0 1 1 2 1  
2 4 5 4 6  
7 4 5 9 6  

2 1546  
1')?01 
7 4 5 4 6  
0 7 8 f i 8  
:111:'1 

2 4 5 4 b  
2 4 5 4 6  

TfI4RO 

31.505 
TR 480 
?04BO 

7f1400 
7 8 4 8 0  
X I 4 8 0  

28480 

- 

Mfr Part Number 

See introduction to this section for ordering information 
*Indicates factory selected value 



A9 
SWEEP GENERATOR/BANDWIDTH CONTROL 

FIGURE 839. SWEEP GENERATORIBANDWIDTH CONTROL ASSEMBLY A9, COMPONENT LOCATIONS (SERIAL PREFIX 2203A) 



A9 
SWEEP GENERATORIBANDWIDTH CONTROL 

FIGURE 839. SWEEP GENERATORIBANDWIDTH CONTROL ASSEMBLY A9, COMPONENT LOCATIONS (SERIAL PREFIX 2107A01633) 
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PI0 FIGURE 840. A9SWEEP GENERATORIBANDWIDTH CONTROL, SCHEMATIC DIAGRAM (2 OF 2) (SERIAL PREFIX 2ZW) 







/- Pages 8-117 through 8-127/8-128: THIRD CONVERIEB ASSEUBLY A10 

Table 8-7. Third Converter Assembly A10, Replaceable Parts 

2218A & Below Delete t h e  following: 
Aioc57, A10C58, A10C59, A10R52, A10R53, and A10U2. 
Chacge A10R6 t o  HP Part  Number 0757-0280, Check D ig i t  3, 

RESISTOR 1K 1% .125W F TC=O+-100. 
Change A10R8 t o  HP Par t  Number 0757-0420, Check D ig i t  3, 

RESISTOR 750 1% .125W F TC=O+-100. 
Change AIOR11 t o  HP Par t  Number 0757-0405, Check Dig i t  4, 

RESISTOR 162 1% .125W F TC=O+-100. 

201 9A00721 Change A1OMP5 t o  HP Par t  Number 0363-0040, Check D ig i t  8, 
& Below CONTACT-FINGER .58-WD .219-FREE-HGT. 

Add AlOMP6 and A1OMP7, HP Par t  Number 0363-0040, Check D ig i t  8, 
CONTACT-FINGER .58-WD .219-FREE-HGT. 

1945A00261,263, Delete AlOMP5,AlOMP6, and A1OMP7. 
269,271 ,280 
& Below 

1942A & Below tlME 
The fol lowing components have pre fer red replacements: A10C22, 
A10C50, A10C54, A10C55, A1OCR1, A1OCR4, and A10L15. I f  t h e  
instrument does not  conta in t h e  preferred replacement values,  a s  
shown i n  the  Replaceable Par t s  l ist and Schematic i n  the  Manual, 
then these  components should a l l  be replaced a t  t h e  same time. 

Figure 8-13. Third Converter Assembly A10, Component Locations 

221 8 A  & Below Replace Figure 8-43 with new Figure 8-43 (SERIAL PREFIX 2218A) 
included i n  t h i s  Manual Backdating supplement. 

Figure 8-44. Third Converter Assembly A10, Schematic Diagram 

2218A & Below Replace funcbion block (J) of Figure 8-44 wi th new P/O Figure 8- 
44 (SERIAL PREFIX 2218A) included i n  t h i s  Manual Backdating 
supplement . 

Make t h e  fol lowing changes i n  funct ion block (Dl. 
Change R6 t o  1000. 
Cliange R8 t o  750. 
Change R11 t o  162. 
Change -10.6 VF t o  -12.6 VF i n  two places. 
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FIGURE 8-43. THIRD CONVERTER ASSEMBLY A10, COMPONENT LOCATIONS (SERIAL PREFIX Zl8.A) 



Q POWER SUPPLIES 

PI- 24 

5.11v 

PI-23 
- 12 6VF 

FIGURE 844. THIRD CONVERTER ASSEMBLY A10, SCHEMATIC DIAGRAM (SERIAL PREFIX 2218A) 



Pages 8-129 through 8-141/8-142: BANDWIDTH FILTER w0. 1 ASSEUBLY A11 

Table 8-8: Bandwidth F i l ter  No. 1 Assembly Al l ,  Replaceable Parts 

1909A & Below Change A1 1 t o  HP Part  Number 08559-60057, Check Digi t  9,  
BANDWIDTH FILTER NO. 1. 

Add A11C3, HP Par t  Number 0160-2236, Check Digi t  8,  CAPACITOR-FXD 
1PF +-.25PF 500VDC CER. 

Change A11C16*, A11C20*, A11C43*, and AllC64* t o  HP Par t  Number 
01 60-01 34, Check Digit 1, CAPACITOR-FXD 220PF +-5% 300VDC MICA. 

Change A11C14 and AllC37 t o  HP Par t  Number 0160-2250, Check Digi t  
6, CAPACITOR-FXD 5.1PF +-.25PF 5OOVDC CER. 

Change A11C21 and A11C44 t o  HP Par t  Number 0160-3431, Check Digi t  
7, CAPACITOR-FXD 6.8PF +-. 5PF 500VDC CER. 

Change A11R23* and A11R48* t o  HP Par t  Number 0757-0441, Check 
Digi t  8, RESISTOR 8.25K 1% .125W F TC=O+-100. 

Delete A11R24 and A11R25. 
Change A11R18 and AllR41 t o  HP Par t  Number 0757-0279, Check Digi t  

0, RESISTOR 3.16K 1% .125W F TC=O+-100. 
Change A11R28 and A11R52 t o  HP Par t  Number 0757-0290, Check Digi t  

5, RESISTOR 6.19K 1% .125W F TC=O+-100. 

Figure 8-55. Bandwidth F i l ter  No.  1 Assembly Al l ,  Component Locations 

1909A & Below Delete R25. 
Change R24 t o  W1. 
Add C3 below R5. 

Figure 8 3 6 .  Bandwidth F i l te r  No .  1 Assembly Al l ,  Schematic Magrm 

1909A & Below Change All t o  HP Part  Number 08559-60057. 
In funct ion block (B), add a capac i tor ,  C3, 1.0 PF, i n  pa ra l l e l  

with R5. 
Replace funct ion block (C) with P/O Figure 8-56 (SERIAL PREFIX 

1909A) included i n  t h i s  Manual Backdating supplement. 
Make the following changes i n  funct ion block (D): 

Change C14 t o  5.1 PF. 
Change R23* t o  14.7K. 
Change R18 t o  3160. 

Make the following changes i n  funct ion block (F): 
Change C43* t o  220 PF. 
Change C44 t o  6.8 PF. 
Change C64* t o  220 PF. 
Change R52 t o  61 90. 

Make the following changes i n  funct ion block ( G ) :  
Change C37 t o  5.1 PF. 
Change R48* t o  14.7K. 
Change R41 t o  3160. 
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PI0 FIGURE 856. BANDWIDTH FILTER NO. 1 ASSEMBLY Al l ,  SCHEMATIC DIAGRAM (SERIAL PREFIX 1909A) 



Pages 8-143 through 8-155/8-156: STEP GAIIY ASSJ9lBLY A12 

Table 8-10. Step Gain Assembly A12, Replaceable Parts 

2 1 0 7 A  & Below De le te  A12C40 ,  A12C41 ,  and A12C42.  

Figure 8-60. Step Gain Assembly A12, Schematic Diagram 

2 1 0 7 A  & Below In  f u n c t i o n  b lock (El, d e l e t e  C40. 
In  f u n c t i o n  b lock (F), d e l e t e  C41.  
I n  f unc t i on  b lock (GI, d e l e t e  C42. 



/- Pages 8-157 through 8-165/8-166: BAHIIWIlYlM FILTER 10. 2 ASSEMBLY A13 

Table 8-11: Bandwidth Fi l ter No. 2 Assembly A13, Replaceable Parts 

1909A & Below Change A13 t o  HP Part  Number 08559-60057, Check Dig i t  9,  
BANDWIDTH FILTER NO. 2. 

Add A13C3, HP Par t  Number 0160-2236, Check Dig i t  8,  CAPACITOR-FXD 
1PF +-.25PF 500VDC CER. 

Change A13C16*, A13C20*, A13C43*, and A13C64* t o  HP Par t  Number 
0160-0134, Check Digit  1, CAPACITOR-FXD 220PF +-5% 300VDC MICA. 

Change A13C21 and A13C44 t o  HP Par t  Number 0160-3431, Check Digi t  
7, CAPACITOR-FXD 6.8PF +-.5PF 5OOVDC CER. 

Change A13C14 and A13C37 t o  HP Par t  Number 0160-2250, Check Digi t  
6, CAPACITOR-FXD 5.1PF +-.25PF 5OOVDC CER. 

Change A13R23* and A13R48* t o  HP Par t  Number 0757-0441, Check 
Digi t  8, RESISTOR 8.25K 1% .125W F TC=O+-100. 

Delete A13R24 and A13R25. 
Change A13R18 and A13R41 t o  HP Par t  Number 0757-0279, Check Digi t  

0, RESISTOR 3.16K 1% .125W F TC=O+-100. 
Change A13R28 and A13R52 t o  HP Par t  Number 0757-0290, Check Digi t  

5, RESISTOR 6.19K 1% .125W F TC=O+-100. 

Figure 8-62. Bandwidth Fi l ter No .  2 Assembly 613, Caponent Locations 

1909A & Below Delete R25. 
Change R24 t o  W1. 
Add C3 below R5. 

Figure 8-63: Bandwidth Fi l ter No. 2 Assembly A13, Schematic Magrar 

1909A & Below Change A13 t o  HP Part  Number 08559-60057. 
In  funct ion block (B), add a capac i tor ,  C3, 1.0 PF, i n  pa ra l l e l  

with R5. 
Replace funct ion block (C) with P/O Figure 8-63 (SERIAL PREFIX 

1909A) included i n  t h i s  Manual Backdating supplement. 
Make the following changes i n  funct ion block (Dl: 

Change C14 t o  5.1 PF. 
Change R23* t o  14.7K. 
Change R18 t o  3160. 

Make the following changes i n  funct ion block (F): 
Change C43* t o  220 PF. 
Change C44 t o  6.8 PF. 
Change C64* t o  220 PF 
Change R52 t o  6190. 

Make the following changes i n  funct ion block (GI: 
Change C37 t o  5.1 PF. 
Change R48* t o  14.7K. 
Change R41 t o  3160. 
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/'- Pages 8-167 through 8-179/8-180: LOG MPLIFIER ASSEHBLY A14 

Table 8-12. Log Amplifier Assembly A14, Replaceable Parts 

2208A & Below Replace Table 8-12 w i th  new Table 8-12 (SERIAL PREFIX 2208A) 
included i n  t h i s  Manual Backdating supplement. 

Figure 8-68. Log Amplifier Assembly A14, Component Locations 

2208A & Below Replace F igure  8-68 with new F igure  8-68 (SERIAL PREFIX 2208A) 
included i n  t h i s  Manual Backdating supplement. 

Figure 8-69. Log Amplifier Assembly Al4, Schematic Diagram, (1 of 2) 

2208A & Below Replace F igure  8-69 (1 o f  2 )  wi th  new Figure 8-69 (1  o f  2 )  
(SERIAL PREFIX 2208A) included i n  t h i s  Manual Backdating 
supplement . 

Figure 8-69. Log Amplifier Assembly A14, Schematic Magrm (2 of 2) 

2208A & Below Replace Figure 8-69 (2 o f  2 )  wi th  new F igure  8-69 (2 of  2 )  
(SERIAL PREFIX 2208A) included i n  t h i s  Manual Backdating 
supplement. 

Make t h e  fo l lowing c o r r e c t i o n s  t o  F igure  8-69 (2 o f  2 )  (SERIAL 
PREFIX 2208A : 

Connect one s i d e  o f  R131 t o  t h e  c o l l e c t o r  o f  Q25. 
Connect t h e  o the r  s i d e  o f  R131 t o  t h e  negat ive  s i d e  of C79. 
Connect t h e  p o s i t i v e  s i d e  o f  C79 t o  ground. 



TABLE 812. LOG AMPLIFIER ASSEMBLY A14, REPLACEABLE PARTS (1 OF 4) (SERIAL PREFIX 2208A) 

Reference 
Designation 

HP Part 
Number Description 

LOG AMPLIF IER 

CAPACITOR-FXD .OIUF +80-20% lOOVDC CfR 
CAPACITOR -FXD .02UF +- 20% lOOVDC CER 
CAPACITOR-FXD .O?UF +-20% IOOVDC CER 
CAPACITOR -FXD ,021JF +-20% 1 OOVDC CER 
CAPACITOR-FXD . 0 2 U f  +-20% lOOVDC CER 

CAPACITOR-FXD . O1UF t 8 0 - 2 0 %  I OOVDC CCR 
CAPACITOR-FXD .O2UF +- 20% 1OOVDC CER 
CAPACITOR-FXD ,02UF +- 20% lOOVDC CER 
CAPACITOR-FXD .OIUF + 0 O - 2 0 %  lOOVDC CER 
CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 

CAPACITOR-FXD .O1UF +80-20% lOOVDC CFR 
CAPACITOR -FXD .O lUF t 8 0  20% lOOVDC CER 
CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 
CAPACITOR-FXD .O lUF +80-20% 100VDC CER 
CAPACITOR-FXD .OIUF + ~ o - ~ o x  IOOVDC c r R  

CAPACITOR- FXD . OIUF m o - 2 0 %  IOOVDC CER 
CAPACITOR-FXD .O1UF + 8 0 - 2 0 %  IOOVDC CFR 
CAPACITOR-FXD .51PF + - .25PT 5OOVDC CER 
CAPACITOR-FXD .OIUF + 8 0 - 2 0 ~  IOOVDC c r R  
CAPACITOR-FXD 1PF +- .25PF 5OOVDC CER 

CAPACITOR-FXD .O1UF +8O-20% lOOVDC CCR 
CAPACITOR-FXD .OIUF b80-20% IOOVDC CER 
CAPACITOR-FXD .O lUF +80-20% lOOVDC CFR 
CAPACITOR-FXD .O1UF + 8 0  20% lOOVDC CER 
CAPACITOR-FXD .OIUF +80-20% lOOVDC CFR 

CAPACITOR-FXD . O I U F  + 8 0 - 2 0 %  lOOVDC CER 
CAPACITOR-FXD .OIUF +eo-20% IOOVDC c r R  
CAPACITOR-FXD 22UF I-1 0% I 5 V D C  TA 
CAPACITOR-FXD .OIUF +DO-20% lOOVDC CER 
CAPACITOR-FXD 1PF +-.25PF 5OOVDC CER 

CAPACITOR-FXD .OIUF +80-20% IOOVDC C f R  
CAPACITOR-FXD . O l U F  + 8 0 - 2 0 %  lOOVDC CER 
CAPACITOR-FXD .OIUF +80-20% IOOVDC CER 
CAPACITOR-FXD . OIUF t8O-20% 1 OOVDC CER 
CAPACITOR-FXD .OIUF +80-20% IOOVDC CER 

CAPACITOR -FXD . OIUF + 8 0 - 2 0 %  I OOVDC CER 
CAPACITOR-FXD .O lUF +80-20% IOOVDC C€R 
CAPACITOR-FXD . OIUF + 8 0  -20% 1 OOVDC CER 
CAPACITOR-FXD .O lUF +80-20% IOOVDCTER 
CAPACITOR-FXD I P F  + - . 2 5 P F  5OOVDC CER 

CAPACITOR-FXD .OIUF +8O-20% IOOVDC CER 
CAPACITOR-FXD . OIIJF t 8 0 - 2 0 %  1 OOVDC CER 
CAPACITOR-FXD . O I U F  +8O-20% IOOVDC CFR 
CAPACITOR-FXD . O1UF t 8 0 - 2 0 %  1 OOVDC CER 
CAPACITOR-FXD . O I U F  +8O-20% IOOVDC CER 

CAPACITOR-FXD .OI lJF + 8 0 - 2 0 %  IOOVDC CER 
CAPACITOR-FXD . O I U F  +80-20% IOOVDC CER 
CAPACITOR-FXD .O1UF +80-23% lOOVDC CER 
CAPACITOR-FXD .O lUF +80-20% IOOVDC CER 
CAPACITOR-FXD .O lUF t 8 0 - 2 0 %  lOOVDC CER 

CAPACITOR-FXD .O2UF +-20% IOOVDC C€R 
CAPACITOR-FXD I P F  + - .25PF SOOVDC CER 
CAPACITOR-FXD .OIUF + 8 0 - 2 0 %  lOOVDC CFR 
CAPACITOR-FXD .01UF t 8 0  - 20% IOOVDC CCR 
CAPACITOR-FXD . O I U F  +DO-20% lOOVDC CER 

CAPACITOR -FXD . OlUF t 8 0 - 2 0 %  I OOVDC CER 
CAPACITOR-FXD 9 . 1 P F  + - .25PF SOOVDC CCR 
CAPACITOR-FXD . O1UF +80-20% IOOVDC CER 
CAPACITOR-FXD . O l U F  +80-20% IOOVDC CER 
CAPACITOR--FXD . OIUF +80  - 20% I OOVDC CER 

CAPACITOR-FXD .OIUF +00-20% IOOVDC CER 
CAPACITOR-FXD 130PF +-5% 30OVDC MICA 
CAPACITOR-FXD .O1UF +80-20% IOOVDC CER 
CAPACITOR-FXD 36PF +-5% 30OVDC MICA 
CAPACITOR-FXD 2 P F  +-.25PF SOOVDC CER 

CAPACITOR-FXD . OIUF + 8 0 - 2 0 %  100VDC CER 
CAPACITOR-FXD I P F  +-.25PF SOOVDC CER 
CAPACITOR-FXD . OIUF + 8 0  -20% lOOVDC CER 
CAPACITOR-FXD .O1UF +80-20% 10OVDC CFR 
CAPACITOR-FXD .OIUF 4 0 - 2 0 %  IOOVDC CER 

Mf r 
Code - 

2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 0 4 8 0  
2 0 4 0 0  
2 8 4 8 0  
2 8 4 8 0  
3 0 4 8 0  

204EO 
2 0 4 8 0  
284RO 
2 8 4 8 0  
7 8 4 8 0  

2 0 4 8 0  
2D4RO 
2 8 4 8 0  
2 8 4 8 0  
2 0 4 8 0  

2 9 4 8 0  
PI3480 
2 8 4 8 0  
6 8 4 8 0  
284RO 

2 0 4 8 0  
2 D 4 8 0  
5 6 2 8 7  
2 0 4 8 0  
2 8 4 8 0  

2 C 4 8 0  
2 8 4 8 0  
2 8 4 0 0  
2R48O 
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 0 4 8 0  
2 8 4 8 0  
2 0 4 8 0  

2 0 4 8 0  
3 8 4 8 0  
2 0 4 8 0  
2 8 4 8 0  
2 0 4 8 0  

2 0 4 8 0  
2 0 4 8 0  
2 8 4 8 0  
2 9 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 0 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
7 2 1  3 6  
2 0 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

- 

Mfr Part Number 

See introduction to this section for ordering information 
'Indicates factory selected value 





Reference 
Designation 

TABLE 812. LOG AMPLIFIER ASSEMBLY A14, REPLACEABLE PARTS (3 OF 4) (SERIAL PREFlX22W) 

HP Part 
Number Description 

TRANSISTOR NPN S I  TO-18 PD-360HU 
TRANSISTOR PNP S I  PD=300HU FT=lSOHHZ 
TRANSISTOR NPN 9 1  PD-300W FT=EOOHHZ 
TRANSISTOR NPN S I  PD=SOOHU FT=200HHZ 
TRANSISTOR NPN 2N2219A S I  TO-5 PD40OhU 

RESISTOR-TRHR 2K 10% C SIDF-ADS 17-TRN 
RESISTOR-TRHR 20K 10% C SIDE-ADJ 17-TRN 
RESISTOR-TRHR 2K 10% C SIDE-ADJ 17-TRN 
RESISTOR 1OK 1% .125U F TC=O+-100 
RESISTOR 3.16K 1% .125U F TWO+-100 

RESISTOR 10 1% ,125U F TC=O+-100 
RESISTOR IOK 1% .125U F TC=O+-100 
RESISTOR IK 1% .125U F TC-Ot-100 
RESISTOR 6.81K 1% . 1 2 W  F TCmO+-100 
RESISTOR 1OOK 1% .125U F TC=O+-100 

RESISTOR 7.5K 1% ,125U F TC=O*-100 
RESISTOR 19.6K 1% .125U F TCsO+-,100 
RESISTOR 316  1% .125U F TWO+-100 
RESISTOR 750 1% .123U F TC=D+-100 
RESISTOR 17.8K 1% .125U F TC=O+-100 

RESISTOR 287 1% .125U F TC-0+-100 
RESISTOR 14.7K 1% .125U F TC=O+-100 
NOT ASSIGNED 
RESISTOR 2.61K 1% . 1 2 W  F TC=O+-100 
RESISTOR 3.16K 1% .125U F TC=O+-100 

RESISTOR 13.3K 1% . 1 2 W  F TC=O+-100 
RESISTOR 10 1% ,125U F TC=O+-100 
RESISTOR 3 1 6  1% .125U F TC=O+-100 
RESISTOR 3.1bK 1% ,125U F TC=O+-100 
RESISTOR 316  1% ,125U F TC=O*-100 

RESISTOR 6.19K 1% .125U F TC=O+-100 
RESISTOR 10 1% .125Y F TC-0+-100 
RESISTOR 28.7K 1% ,125U I: TC=O+-100 
RESISTOR 2 1 0 5 1  1% ,125U F TC=O+-100 
RESISTOR 3.4BK 1% .125U F TC=O+-100 

RESISTOR 3.16K 1% .125U F TC=O+-100 
RESISTOR 13.3K 1% .12% F TC=O+-100 
RESISTOR 13.3K 1% . 1 2 W  F TC-0+-100 
RESISTOR 316  1% . t 25U  F TC=O+--100 
RESISTOR 10 1% .125U F TC=O+-100 

RESISTOR 147  1% ,123U F TC=O+-100 
RESISTOR 6.81K 1% .12SU F TC=O+-100 
RESISTOR 3 . l bK  1% .125U F TC=O+-100 
RESISTOR 4.22K 1% . 1 2 W  F TC=O+-100 
RESISTOR 1K 1% .12SU F TC=O+-100 

RESISTOR 10 1% .12SU F TC-0+-100 
RESISTOR 10  1% . l2SU F TC=O+-100 
RESISTOR 13 .31  1% .125U F TC=O+-100 
NOT ASSIGNED 
RESISTOR 6.81K 1% .125U F TC=O+-100 

RESISTOR 1,96K 1% .12SU F TC=O+-100 
RESISTOR 3.16K 1% . 1 2 W  F TC=O+-100 
RESISTOR 13.3K 1% .125U F TC=O+-100 
RESISTOR 5 1 1  1% .12SU F TC=O*-100 
RESISTOR 316  1% .12SU F TC*O+-100 

RESISTOR 10 1% .12W F TC-0+-100 
RESISTOR tOOK 1% .125Y F TC-0+-100 
RESISTOR 1.96K 1% , 1 2 W  F TC=O+-100 
REBISTOR I K  1'L . 1 2 W  F TC=O+-100 
RESISTOR 2.87K 1% .125Y F TC=O*-100 

RESISTOR 5 1  . IK  1% . 1 2 W  F TC-8*-108 
REBIBTOR 10  1% .12SY F TC-0+-100 
RESISTOR 1 3 . m  1% . 1 2 W  F TC-I*-100 
RESISTOR IOK 1% . 1 2 W  F TC-0*-188 
RESISTOR 1 9 . M  1% . 1 2 W  F TC-8+-108 

REBIBTOR IOK 1% . 1 2 W  F TC-0+-100 
RE8ISTOR 3.4811 1% . 1 2 W  F TC=O*-180 
RESISTOR 26.1K 1% . 1 2 W  F TC-8*-100 
REEXSTOR 3.16K 1% . 1 2 W  F TC-0+-180 
RESISTOR 6 . l W  1% . 1 2 W  F TC-8*-180 

RESIBTOR 6.BIK 1% . 1 2 W  F TC-8+-108 
RESISTOR 1 2 . 1  1% .12SU F TC-8+-180 
RESISTOR 1 3 . U  1% , 1 2 W  F TC-0+-188 
RESISTOI 7 - 5 1  1% . l 9 W  F TC-8+-108 
REBIBTOR 8 2 . W  1Z . leSY + TC-O*-188 

- 
Mf r 
Code - 

28480 
28480 
28480 
28480 
01295 

021  11 
02111 
02111 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546 

24546 
24546 

19701 
24546 
24546 
24546 
24546 

1 970 1 
24546 
24546 
24546 
24546 

24546 
19701 
19701 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
19701 

24546 

24-6 
24546 
19701 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

24546 
24546 
19701 
24546 
24546 

24546 
24511  
24-6 
24511  
19701  

24546 
19781 
19701 
9 4 s a  
94546 

- 

Mfr Part Number 

See introduction to this a t i o n  for ordering inforination 
*Indiutm CrctDry teloctd value 



TABLE 812. LOG AMPLIFIER ASSEMBLY A14, REPLACEABLE PARTS (4 OF4) (SERIAL PREFIX 220814) 

Reference I Designation 
HP Part 
Number Description 

RESISTOR 316 1% ,125U F TC=O+--100 
RESISTOR 6 . 1 9 1  1% ,125U F TC-0+-100 
NOT ASSIGNED 
RESISTOR 2 . 8 7 1  1% .125U F TC=O+-100 
RESI9TOR IOK 1% ,125U F TC=Ot-100 

RCSISTOR 13.3K 1% .125W F TC=O+-100 
RESISTOR IK 1% .125U F TC=O+-100 
RESISTOR 10 1% .125U F TC=Oi-100 
RESISTOR 10 1% .125U F TC=O+-100 
RESISTOR 6.81K 1% .125U F TC=O+-100 

RESISTOR 121 1% ,125U F TC=O+-100 
RESISTOR 6.19K 1% .f?SW F TC=O+-100 
RESISTOR 619 1% ,125U F TC=D+-100 
RESISTOR 110 1% .125W F TC=O+-100 
RESISTOR 3 . 1 6 ~  1% , 1 2 5 ~  r T C = O ~ - 1 0 0  

NOT LSSICNED 
RESISTOR 13.3K 1% .125U F TC=O+-100 
RESISTOR 511 1% .125W F TC=O+-100 
RESISTOR 10 1% .125U F TC=O+-100 
RESISTOR 316  1% .125U F TC=O+-100 

RESISTOR 6 . 8 1 1  1% .125U F TC=O+-100 
RESISTOR 10 1% ,125U F TC=O+-100 
RESISTOR 5.11K 1% .125U F TC=O+-100 
RESISTOR 10 1% ,125U F TC=O+-100 
RESISTOR 13.3K 1% .125U F TC=O+-100 

RESISTOR IK 1% ,125U F TC=O+-100 
RESI3TOR 10 1% ,125U F TC=O+-100 
RESISTOR 10 1% ,125U F TC=O+-100 
RESISTOR 10 1% .125U F TC=O+-100 
RESISTOR t o  1% .125U F TC=O~-IOO 

RESISTOR 6.81K 1% .125U F TC=O+-100 
RESISTOR 6.19K 1% .125U F TC-0+-100 
RESISTOR 162 1% .125U r TC*O+-100 
RESISTOR 3.16K 1% .125U F TC=O+-100 
RESISTOR 1K 1% .125U F TC=Ot-100 

RESISTOR 13.3K 1% .125U F TC=O+-100 
RESISTOR 9.09K 1% .125U F TC=O+-100 
RESISTOR 316  1% .125U F TC=O+-100 
RESISTOR 6.81K 1% .125W F TC-0+-100 
RESISTOR 10 1% ,125U F TC=O+-100 

RESISTOR 23.7K 1% .125U F TC-0+-100 
RESISTOR 31.6K 1% ,125U F TC=O+-100 
RESISTOR 31.6K 1% .125U F TC=O+-100 
RESISTOR 31.6K 1% .125U F TWO+-100 
RESISTOR 10 1% .125U F TC-O+-100 

RESISTOR 13.3K 1% .1?5U F TC=O+-100 
RESISTOR 2 . 6 l K  1% .125U F TC=O+-100 
RESISTOR 6.B lK 1% .12SU F TC=O+-100 
RESISTOR 6.19K 1% .125U F TC-0+-100 
RESISTOR 3.16K 1% .125U F TWO+-100 

RESISTOR 147 1% .125U F TCmO+-100 
RESISTOR 16.2K 1% .125U F TC=O+-100 
RESISTOR 16.2K 1% ,125U F TC=O+-100 
RESISTOR 8 . 2 5 1  1% .125U F TC=O+-100 
REBISTOR 464K 1% .125U F TC=O+-100 

RESISTOR 10K 1% .12SU F TC=O+-100 
RESISTOR 825  1% . l 2 5 U  F TC=O+-100 
RESISTOR 6.19K 1% .125U F TC=O+-100 
RESISTOR 6.19K 1% . 1 2 W  F TC=O+-100 
RESISTOR 121K 1% ,125V F TC=l+-100 

RESISTOR 1 9 . 6  1% .125U F TC=O+-100 

I C  OP M P  GP DUAL TO-99 PKC 

DIODE-ZNR 5.11V 5% DO-35 PD=.4U 
DIODE-ZNR 6.81V 5% DO-35 PD=.4U 
DIODE-ZNR 5 .1V  5% PD=lU IR=lOUA 

h 1 4  HISCELLANEOUS PART8 

COVER, LOG hMPLIFIER 

- 
Mfr 
Code - 

24546 
19701 

24546 
24546 

19701 
24546 
24546 
24546 
24546 

24546 
19701 
24546 
24546 
24546 

19701 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
19701 

24546 
24546 
24546 
24546 
24546 

24546 
17701 
24546 
24546 
24546 

19701 
19701 
24546 
24546 
24546 

24546 
24546 
24546 
24546 
24546 

19701 
24546 
24546 
19701 
24546 

24546 
24546 
24546 
24546 
28480 

24546 
24546 
19701 
1970 1 
24546 

03888 

28488 

2 8 4 0  
28488 
28480 

28488 

- 

Mfr Part Number 

C4-1/8-10-1 ORO-F 
C4-1/8-TO-10RO-F 
C4-.l/B-TO-I ORO-F 

See ~Lroduction to this section for ordering information 
*Indicates factory relected value 
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FIGURE 8-68. LOG AMPLIFIER ASSEMBLY A14, COMPONENT LOCATIONS (SERIAL PREFIX 2208A) 







Pages 8-191 and 8-199/8-200: MOTHERBOARD ASSEMBLY A16 

Table 8-1 4. Motherboard Assembly A1 6, Replaceable Parts 

2236A & Below Change A16 t o  HP Par t  Number 08559-60066, Check D ig i t  0. 
Change A16C3 and A16C21 t o  HP Par t  Number 0160-2055, Check Dig i t  

9, CAPACITOR-FXD . O1UF +80-20% 100VDC CER.  
Change A16C22 t o  HP Par t  Number 0180-2154, Check D ig i t  1, 

CAPACITOR-FXD 1900UF +75-10% 15VDC AL. 
Delete Al6Ql. 
Change A16W1 t o  HP Par t  Number 08559-60067, Check D ig i t  1, 

HARNESS ASSEMBLY, M A I N  FRAME CONNECTOR. 
Change A16W2 t o  HP Par t  Number 08559-60008, Check D ig i t  0, CABLE 

ASSEMBLY, Y IG .  

2208A & Below Change A16 t o  HP P a r t  Number 08559-60020, Check D ig i t  6. 
Change A16W1 t o  HP Part  Number 08559-60009, Check D ig i t  1 ,  

HARNESS ASSEMBLY, M A I N  FRAME CONNECTOR. 
Delete the  fol lowing: 

A16CR1, A16CR2, A16R10, and A16VR3. 

1951A, 1945A Delete A16C6, A16J3, and A16J4. 
& Below 

Figure 8-76. Motherboard Assembly A16, Camponent Locations 

/--- 

22366 & Below Replace Figure 8-76 with new Figure 8-76 (SERIAL PREFIX 2236A) 
included ic t h i s  Manual Backdating supplement. 

2208A & Below Make the  fol lowing changes t o  F igure 8-76 (SERIAL PREFIX 2236A): 
Delete CR1, CR2, R10, and VR3. 

1951A, 1945A Delete C6, 53, and 54. 
& Below 

Figure 8-77. Motherboard Assembly A16, Interconnect Diagrar 

2236A & Below Replace Figure 8-77 with new Figure 8-77 (SERIAL PREFIX 2236A) 
included i n  t h i s  Manual Backdating supplement. 

22088 & Below Chacge A16 t o  HP Par t  Number 08559-60020. 
Make the  fol lowing changes t o  F igure 8-77 (SERIAL PREFIX 2236A): 

Delete CR2, VR3, and t h e  927 l i n e .  
Delete CR1 and the  8 l i n e .  
Delete R10 and t h e  928 l i n e .  

1951A,1945A A t  p in 18 of XA1OP1, d e l e t e  C6 and 53. 
& Below A t  XA1OP2, d e l e t e  54 (CAL OUTPUT TO FRONT PANEL). 
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FIGURE 8-76. MOTHERBOARD ASSEMBLY A16, COMPONENT LOCATIONS (SERIAL PREFIX 2236A) 




