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Model 5305B
General Information

SECTION | XE
5305B 1300 MHz COUNTER

SUBSECTION |
GENERAL INFORMATION

9E-1-1. SCOPE OF MANUAL

9E-1-2. This manual provides operating and service
information for the Hewlett-Packard Model 5305B
1300 MHz Counter. Information for the mainframes
(5300A or 5300B) is contained in separate manuals.
This manual is divided into eight sections containing
the following information:

SECTION 1 GENERAL INFORMATION covers a
description of the counter, equipment supplied,
accessories, specifications, and recommended test
equipment.

SECTION II INSTALLATION provides instruc-
tions for unpacking, inspection, preparation for use,
shipment, and storage for the counter.

SECTION III OPERATION covers the counter’s
operating features including front-panel controls,
input level considerations, and operating and self-
check procedures.

SECTION IV THEORY OF OPERATION describes

the counter’s theory of operation.

SECTION V MAINTENANCE contains an in-
cabinet performance check, adjustments, and
troubleshooting information.

SECTION VI REPLACEABLE PARTS provides a
complete list of the counter’s replaceable parts and
information for ordering parts.

SECTION VII MANUAL CHANGES provides
information necessary to backdate the manual to
cover earlier instruments.

SECTION VII SCHEMATIC DIAGRAMS THE-
ORY contains schematic diagrams, and compo-
nent locators.

9E-1-3. DESCRIPTION

9E-1-4. The 5305B extends the frequency measuring
capability of the 5300 Measuring System to the UHF
range. The counter features burst or CW measurements
to 1300 MHz, separate channels to cover 90 MHz-1300
MHz and 50 Hz to 100 MHz both with 20 mV rms sensi-
tivity, high resolution mode for fast tone measurements,
automatic gain control for both channels or manual
attenuator control for the high frequency channel, fuse
protected high frequency channel, and probe power
plus accessory preamp for high-sensitivity applications.
When operating in the high resolution mode, a phase-
locked multiplier gives 1000 times improvement in the
resolution of audio tone measurements. This feature is
especially useful for servicing equipment using tone

90MHZz-1300MHz  ATTENUATOR
5010

P -

PREAMP PWR

RESOLUTION

Hz
5VX"AX MiN MAX 10-\
vl
% \ e ™~ 4

5305B 1300MHz COUNTER

RANGE 100MH2z
M0

100 CHK — A
Vel \ ./ /B

.10k — B
10 kHz
MAX
HIGH RESOLUT!OM—I AGC
X 1300
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General Information

modulation for digital encoding on the carrier. The
53058 1s applicable to mobile communication hands
in addition to VHEF and UHF TV transmissions plus
TACAN:DME and ATC radar transponders.

9k-1-5. The 10853A Preamplifier is available to boost

the UHF sensitivity of the counter by a4 minimum of

22 dB.

9E-1-6. INSTRUMENT IDENTIFICATION

9k-1-7. Hewlett-Packard instruments have a 2-section,

10-character serial number (0000A00000) which is
located on the rear panel. The 4-digit scrial pretix iden-
tifies instrument changes. If the serial prefix of your
instrument differs from that listed on the title page of
this manual, there are differences between this manual
and yvour instrument. Instruments having higher serial
prefixes are covered with a “Manual Changes™ sheet
included with this manual. It the change sheet is miss-
ing, contact the nearest Hewlett-Packard Sales and
Service Office listed at the back of this manual. Instru-
ments having a lower serial prefix than that listed on
the title page, are covered in the backdating Section VII.

9E-1-8. EQUIPMENT SUPPLIED

9k-1-9. The 53058 is supplied with an operating and
service manual,

9E-1-2

9E-1-10. ACCESSORIES AVAILABLE

9E-1-11. For high-=ensitivity UHF applications, the
1083DA Preamplitier can be used with the 53058, The
1O8DSA covers the 2 MHz to 1.3 GHz range with a
gain of 22 dB3 mininmum. Power requirements are +1H
volts at = 1 mA. The 53058 has a front-panel connec-
tor to supplv the required +15 volts to TORDDA.

9E-1-12. 5300A/5300B COMPATIBILITY
9E-1-13. The 530013 is tully compatible with either
the 5300A or the H300B mainframe. Unlike the 5300A,
a high-stability time base is not available for the 53058,
however a high-stability time base is available for the
H30018.

9E-1-14. SPECIFICATIONS

9k-1-15. Specifications for the 53058 are listed in
Table 9K-1-1.

9E-1-16. RECOMMENDED TEST EQUIPMENT

YE-1-17. Test equupment recommended for testing,
calibration, and vepair of the 53058 is listed in Table 1-2.
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Table 9E-1-1. Specifications

INPUT CHANNEL A (CW OR BURST)
Range: 90 MHz to 1300 MHz, prescaled by 16
Sensitivity: 20 mV rms
Impedance: 5012

Attenuator: Continuously variable to give optimum
noise suppression for signals up to 3.5V rms.

Overload Protection: 5V rms, maximum. Input cir-
cuitry is fuse protected; fuse is located in BNC
connector and is accessible from the front panel.

Operating Dynamic Range: >47 dB

INPUT CHANNEL B (NORMAL AND HIGH
RESOLUTION MODE)

Range: 50 Hz to 100 MHz, direct count in normal
mode. 50 Hz to 10 kHz in high resolution mode.
In the high resolution mode, the 5305B uses a
phase-locked multiplier to increase resolution
X1000 over normal measurement resolution.

Sensitivity: 20 mV rms
Impedance: 1 M(} shunted by less than 40 pF.

Overload Protection: 250V rms from 50 Hz to 10 kHz,
declining to 10V rms above 10 MHz.

Search Indicator: In high-resclution mode the “S”
annunciator is lit whenever the input is beyond the
proper frequency range, or too weak to measure,

or during the brief acquisition time following sig-
nal interruption.

Automatic Hold: In high-resolution mode, the last
valid reading is held in display when input is
terminated.

FREQUENCY MEASUREMENT
RESOLUTION (SELECTABLE):

Normal Mode (50 Hz to 1300 MHz): 0.1 Hz to 10000 Hz
in decade steps corresponding to gate times of
10 sec to 0.0001 sec in decade steps on channel B
and to gate times of 160 sec to .0016 sec in decade
steps on channel A.

High Resolution Mode (50 Hz to 10 kHz): 0.0001, 0.001,
0.01, 0.1, 1, 10 Hz corresponding to 10, 1, 0.1, 0.01,
0.001, 0.0001 second gate times on channel B.

Accuracy: 1 digit displayed * time base accuracy.
Display: Hz, kHz, MHz with positioned decimal point.
GENERAL

Check: Counts internal 10 MHz reference frequency
to check counting circuits.

Operating Temperature: 0° to 50°C,

Power Requirements: Nominally 12 watts including
mainframe,

Weight: Net 1.0 kg (2-1/4 lbs.); Shipping 1.8 kg
(4 1bs.)

Dimensions: With mainframe, 89 mm H (3-1/2") x
160 mm W (6-1/4") x 248 mm L (9-3/4").

Compatible Mainframes: 5300A (6 digits) or 5300B
(8 digits). 5300B is recommended.

Accessories: 10855A Preamp (22 dB gain).

9E-1-3
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Table 9E-1-2. Recommended Test Equipment

Instrument Required Characteristics Recommended Type
Oscilloscope 50 MHz Bandwidth HP 180A
Vertical Plug-In 30 mV/div Sensitivity HP 1801A
Time Base Plug-In 50 MHz Bandwidth HP 1521A
Sampling Plug-In 1000 MHz HP 1810A

Optical Sampling Plug-In
Synthesized Signal (Generator
Power Meter
Power Sensor
Test Oscillator
Mainframe
Digital Voltmeter
Power Splitter

Scope Probe

If desired to measure up to 1300 Mil.

1300 MHz
-30 dBm to +10 dBm
90 MHz to 1300 MHz

5 Hz to 10 MHz 3V rms

-5V to +20 Vde
H0 ohms 90 MHz to 1300 Mtz

10:1 1 Meg@Q

HP 1811A/1432A
HP 8660B/86602A
HP 4:35A
HP 5481A
HP 651B
HP 5300B
HP 5306A
HP 11667A

HP 10004D

9E-1-4
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Installation

SECTION IX E
5305B 1300 MHz COUNTER

SUBSECTION I
INSTALLATION

9E-2-1. UNPACKING AND INSPECTION

9k-2-2. If the shipping carton is damaged, ask that
the carrier’s agent be present when the instrument 1s
unpacked. Inspect the instruments for damage, such
as scratches, dents, broken knobs, etc. If the instrument
is damaged or fails to meet performance tests when
used with the 5300B Measuring System, notify the
carrier and the nearest Hewlett-Packard Sales and
Service Office immediately. Performance check proce-
dures are located in Section IX E-5, and Sales and Ser-
vice Offices are listed in Section VI of the 5300B portion
of the manual. Retain the shipping carton and the pad-
ding material for the carrier’s inspection. The Sales and
Service Office will arrange for the repair or replace-
ment of the instrument without waiting for the claim
against the carrier to be settled.

9E-2-3. STORAGE AND SHIPMENT

9E-2-4. PACKAGING. To protect valuable electronic
equipment during storage and shipment, always use
the best packaging methods available. Your Hewlett-
Packard Sales and Service Office can provide packag-
ing material, such as that used for original factory
packaging. Contract packaging companies in many
cities can provide dependable custom packaging on
short notice. Here is one recommended packaging
method:

a. The original container is a corrugated card-
board box with 200 lbs. burst test (HP Part No. 9211-
1620). The instrument is secured and protected, while

in the box, by a top and bottom molded frame of poly-

styrene foam (HP No. 9220-1545). Also included with
the instrument is a plastic dust-protection cover HP
Part No. 9220-1762.

9E-2-5. ENVIRONMENT. Conditions during stor-
age and shipment should be normally limited as follows:

a. Maximum altitude: 25,000 ft.
b. Minimum temperature: -40°F(-40°C).
c¢. Maximum temperature: +167°F(+75°C).

9E-2-6. INSTALLATION AND REMOVAL OF
PLUG-ON

9E-2-7. The 5305B 1300 MHz Counter must be used
with a mating 5300A or B Measuring System, before
any measurements can be made. To mate the 53058
1300 MHz Counter with a 5300 Measuring System, see
Figure 2-1 and Paragraph 2-11 in the 5300 portion of the
manual.

9E-2-8. PORTABLE OPERATION

9E-2-9. The use of the HP Model 5310A Battery Pack
enables the 5300 Measuring System and 5305B 1300
MHz Counter to be used in areas removed from ac
power sources. The 5310A Battery Pack typically pro-
vides 5 hours of portable operating time before re-
charging. Tables 1-2 and 1-4 in 5300 portion of the
manual lists the HP 5310A Battery Pack as an avail-
able accessory. Documentation on the 5310A is also
included in Section IV through VIII of the 5300 portion
of the manual. To prepare the 5300/5305B for portable
operation, refer to Paragraph 2-13 and Figure 2-2 in
the 5300 portion of the manual.

9E-2-1
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Operation

9E-3-1. INTRODUCTION

9E-3-2. This section covers operating information for
the 5305B including a description of controls, indica-
tors, and connectors, resolution, input levels, and opera-

ting procedures for frequency measurements and self
check.

9E-3-3. OPERATING CHARACTERISTICS

9E-3-4. The 5305B Counter performs frequency mea-
surements by means of two separate input channels.
These channels provide a combination of low-
frequency measurements and high-sensitivity, high-
frequency measurements. Measurement capability is
applicable to all frequencies in the VHF and mobile
communication bands in addition to a significant por-
tion of the UHF band. The 10855A Preamplifier can be
used to boost the UHF input sensitivity by 22 dB.

9E-3-8. The frequency range of Channel B depends
on the mode of operation - normal or high resolution.
In the normal mode, Channel B covers 50 Hz to 100
MHz. With high-resolution selected, Channel B covers
50 Hz to 10 kHz. The high resolution mode uses a phase-
locked multiplier to increase resolution by a factor of
1000. Input impedance is 1 Megohm shunted by less
than 40 pF. A 10 to 1 divider probe can be used to in-
crease the input impedance to 10 Megohms.

9E-3-9. RESOLUTION

9E-3-10. The 5305B has a RESOLUTION switch
which determines the least-significant digit (LSD) dis-
played. For example, with an input of 123,456 Hz,
setting the RESOLUTION switch to 1 kHz places the
“3” in the LSD. Setting the switch to 10 Hz, places the
“5” in the LSD. Resolution can be expressed in terms
of the counter’s gate time, as shown in Table 9E-3-1.

9E-3-5. Input Channels Table YE-3-1. Resolution vs Gate time
9E-3-6. Two input channels are provided, Channel A RESOLUTION GATE TIME
- 90 MHz to 1300 MHz and Channel B - 50 Hz to 100 80 MHz 1100 MHz
MHz. Both channels have 20 mV rms sensitivity.
.1 Hz 10s 160 s
9E-3-7. Channel A prescales the input frequency by
16 and can be used to measure CW or burst signals. 1 Hz ls 16s
Input coupling is ac. An AGC circuit is included to give
a dynamic range of >47 dB. An internal fuse, located 10 Hz ds 16s
inside the input jack, protects circuitry from overloads
greater than 5V rms. Note that a blown fuse may not 100 Hz 0Ols .16 s
prevent the counter from measuring high-frequency
inputs. In this instance, the counter’s circuitry is no 1 kHz 1 ms 16 ms
longer protected, i.e., as it would be at lower frequen-
cies by a good open circuit. If the fuse blows, a replace- 10 kHz 1 ms 1.6 ms
ment fuse is supplied with the instrument.
Figure Y9E-3-1. dBm-to-Voltage Conversions
VOLTS AMS (FOR 5082) MAX
10 mv 20 mv 100 mv 1volt 224 voits INPUT 10volt
Pl 4 ° 5 6 7 89
T |rr|Lvrf1!_-‘vi HLT., .*.T‘V".i.!ﬁﬁ:p,n e
-30 27 -20 -10 -7 0 dBm +10 +13 +2'0 30
WU TUETS DEUITFUUIT FRUIE FIN IS PRI DRREE IS DRSS IR ] -
)W 10 uW 100 W 1mw 10 mw 100 mwW 1WATT
700 mW
d8m = 10 log P?::SVR O0dBm = 1 mW
Vrms mﬁ;‘ = 0.223607 VOLTS INTO 5052

9E-3-1



Model 5305B
Operation

SE-3-11. 1300 MHz Channel Input Levels levels of voltage. power, and dBm. This scale applies
to a S0-ohm system and is not applicable to the 100
MHz channel. The shaded area represents the specitied
operating rangc of the 1300 MHz channel.

9E-3-12. The 1300 MHz channel is & 50-ohm system
with a maximum input of 5V rms. Figure YE-3-1 pro-
vides a conversion scale for determining respective

Figure YK-3-2. Front Panel Controls, Connectors, and Indicators

90MH:z-1300MHz ATTENUATOR

RESOLUTION RANG!

100MHz
500 Hz Mo
5":’”‘" MIN MAX 10 100 CHk S
\ VL
N g‘/ 1\ & /-.1‘( ﬁ P B

10k

HIGH RESOL\ '
X 1000

NOTE

The "S™ annunciator un the 5300 lights during the high-resolution mode when-
ever the input is beyond the proper frequency range, or too weak to measure,
or during acquisition following signal interruption.

1. 90 MHz - 1300 MHz Input Jack. With RANGE
switch set to A, accepts input frequencies from
90 MHz to 1300 MHz. Input sensitivity is 20mV.
50 ohm input impedance and ac¢ coupled. Maxi-
mum input is HV rms. Fuse is located inside
jack. Use a BNC connector as a wrench to
remove and tighten the fuse juck. Replacement
HP part number for fuse is 2110-0:301.

3. PREAMP POWER. Supplies 15V @ ~ 40 mA
to power 10855A Preamplitier.

100 MHz Input Jack. When RANGE is set to B,

accepts input frequencies from 50 Hz to 100
MHz. With RANGE set to B HIGH RESOLU-
TION, accepts trequencies up to 10 kHz. Input
sensitivity 1~ 20 mV rms. Input impedance is
I Megohm shunted by less than 40 pF. Chan-
nel i1s ac coupled.

). RANGE switch. Allows selection of either of
the two input channels or the seif-check
2. ATTENUATOR Control. Provides manual mode. In the ('HK position, allows system to
control of input attenuator circuit for 1300 MHz count the internal 10 MHz clock signal. Mea-
channel. MIN position provides minimum sig- surement 1s net affected by signals connected

nal attenuation. MAX position provides maxi- to the input jicks.

mum attenuation. AGC circuit gives >47 dB

dynamic range. 6. RESOLUTION Switch. The counter’s least-

significant digit displays the measured resolu-
tion of the input signal that is selected with the
switch. For evxample, 10 Hz selected with
6,789 Hz input frequency: counter displays
6.78 kHz.

9E-3-2



Model 5305B
Operation

Figure 9E-3-3. Self-Check Measurements

RESOLUTION RANGE 100MHz
500 Hz
SV MAX . e
Mlzt \?]Ax ‘mjk ii‘“b(}

20MHz-1300MHz  ATTENUATOR

PREAMP PWR

1’53058 1300MHz COLINTER

1.  Apply input power to 5300 ac receptacle.

2. Turn counter on with 5300 SAMPLE RATE
control. Adjust SAMPLE RATE for minimum
display time (full ccw).

3. Set RANGE switch to CHK position. Display
is a function of RESOLUTION switch.

5300A Self Check 53008 Selt Check
Resolution
Selector Display Annunciator Display Annunciator
10 kHz 0010.00 M, Hz 000010.00x1 M, Hz
1 kHz 010.000 M, Hz 00010.000+1 M, Hz
100 Hz 10.0000 M, Hz, C 0010.0000+1 M, Hz, C
10 Hz 0.00000 M, Hz, C 010.00000x1 M, Hz, C
1 Hz ¢(000.000 K, Hz, C 10000.000+1 K, Hz, C
.1 Hz *(J0.0000 K, Hz, C 0000.0000x1 K, Hz, C

eIndicates overflow light is on.

9E-3-3
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Figure 9k-3-4. 100 MHz Channel Frequency Mensurements

90MHz-1300MHz
500
5V MAX

ATTENUATOR RESOLUTION RANGH

MIN

N

zt

Apply power to H300 ac receptacle.

Turn counter on with 5300 SAMPLE RATE
control.

Set RANGE switceh to B position.

Connect input signal to 100 MHz jack.

Set RESOLUTION switch for number ot digits
desired in display.

Adjust SAMPLE RATE control tor convenient
interval between measurements.

For high resolution, set RANGE switch to B
10 kHz MAX - HIGH RESOLUTION Xi000.
This limits the input frequency to 10 kHz but
glves resolution up to 4 decimal places.

9E-3-4
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Figure 9E-3-5. 90 MHz - 1300 MHz Channel Frequency Measurements

90MHz-1300MHz ATTENUATOR RESOLUTION RANGE
500 Hz

5V MAX MIN MAX 10 100 CHK A
VAR W |

OM[iz COUNTER

e

1. Apply input power to ac receptacle.

2. Turn counter on with 5300 SAMPLE RATE
control.

3. Set RANGE switch to A position.
4. Set RESOLUTION switch to 10K.

5. Set ATTENUATOR control to MIN position.

CAUTION

Input level must not exceed 5V rms.

6. Connect input signal to 90 MHz - 1300 MHz
jack.

7. Adjust ATTENUATOR control until counter
stops displaying, then back again until counter
gives a stable display of the proper frequency.

9E-3-5
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SECTION IX E
5305B 1300 MHz COUNTER

SUBSECTION IV
THEORY OF OPERATION

9E-4-1. INTRODUCTION

9E-4-2. The 5305B consists of two assemblies, Logic
Board Al and 1300 MHz amplifier A2. Two input chan-
nels for frequency measurements are provided, Chan-
nel A accepts signals from 90 MHz to 1300 MHz and
Channel B is used for signal inputs up to 100 MHz.
Channel B signals are connected directly to the Al
L.ogic Board. Channel A signal inputs are routed to the
1300 MHz Amplifier A2. The following theory des-
cribes the two assemblies.

9E-4-3. A1 LOGIC BOARD

9E-4-4. Al consists of the following major circuits;
High-Impedance Amplifier, Counting, Frequency
Multiplier, and 1300 MHz. Paragraphs 9E-4-5 through
9E-4-30 describe the theory of operation for these
circuits.

9E-4-5. High Impedance Amplifier

9E-4-6. The high-impedance amplifier consists of
three main stages: (1) An input buffer (Ql, Q2) that
provides high input impedance at unity gain. (2) An
AGC (automatic gain control) amplifier (U6B and C) to
generate the required gain to maintain a relatively
constant output with a wide range of inputs. This
assures that the counter will read the proper frequency
in the presence of noisy input signals. (3) A Schmitt-
trigger UBA and driver Ul6 to convert noisy, slow-
changing signals to “clean” square waves with fast
rise times to drive the counting circuits.

9E-4-7. INPUT CIRCUIT OPERATION. The signal
enters the amplifier through de blocking capacitor
C4, which, along with C7, R10, R7, CR4, and CRZ2, pro-
tects against large ac peaks at low frequencies. At high
frequencies, R7 and CR4 and CRZ2 provide the input
protection for the unity-gain boot-strapped source-
follower circuit Q1 and Q2.

9E-4-8. AGC OPERATION. For small signal levels
(below =10 mV rms), the output of U8 pin 1 is <.6V
(with no input signal, the voltage is about -3.5V). This
causes Q5 and Q4 to turn off which results in Q3 turn-

ing on. The low source-to-drain impedance (50()
shunts resistor R12. The signal passes unattenuated
through Q3 to amplifier U6C. The output at U6B(6)
feeds the signal through R33 and C25. The signal is con-
verted to de by CRY, C24 and R35. As the input signal
level increases, the AGC voltage at U8(l) increases
above .6 volts to a maximum of = +2 volts. Both CR5
and CR7 begin to conduct and their resistance drops
rapidly to a few ohms, shunting most of the signal to
ground. At the same time, Q5 begins to conduct and
causes Q4 to conduct.

9E-4-9. When Q4 is full on, it generates more than
-5 volts gate-to-source voltage on Q3. This tends to
“pinch off” Q3, thereby raising its resistance. With R6
as the main signal path, only a small portion (10 to
20 mV p-p) of a large input signal (10V p-p) drives
amplifier USC. This prevents saturation of U6, and
prevents the degradation in signal-to-noise ratio that
saturation would cause. Thus Schmitt trigger U6A is
triggered only by the largest signal at the input and not
noise.

9E-4-10. DC FEEDBACK AND DUTY CYCLE CON-
TROL. The first two amplifier stages of U6 have a
fixed voltage gain of typically 30 to 40 with a band-
width of 100 MHz. U8 monitors the output of U6B and
regulates the dc level at about 1.3V, regardless of tem-
perature and device differences.

9E-4-11. SCHMITT TRIGGER AND OUTPUT. The
third stage of U6 is used as a Schmitt trigger. This cir-
cuit shapes the .6V p-p sine wave at its input into a
.8V p-p square wave. It will respond to signals less
than 0.3V p-p in amplitude and thus rejects noise on
the input signal. U16 amplifies the square wave and
converts it to TTL levels to drive U22.

9E-4-12. Counting Circuits

9E-4-13. The following paragraphs describe the
counting circuits that are common to all input modes.
The RANGE switch enables one of four NOR gates to
pass its respective signal to the Main Gate U13A and
to the arm flip-flop, U17B. The signals are (1) Chan-
nel A divided by 16, Ul2C; (2) Channel B, Ul12A;
(3) Channel B times 1000(PLO), U12B; and (4) 10
MHz clock (check), U13B.

9E-4-1
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YE-4-14. In the Channel B mode. for example, the
operation is as_follows. Once the sample rate runs
down and the INHIBIT line returns high, the next sig-
nal pulse trom UI2A sets U17H. The High output from
U613 arms the counter by allowing the CLOSE
line to go High. The arm signal also passes the 10
MHz clock signal to the mainframe through ULOA
and U10B. The mainframe responds by clocking U17A
with a L.LOG 0 pulse, which sets the  output Low and
opens the Main Gate. The signal now passes to the
decade counter, Ul4, where it is divided by 10. The
data output of Uld teeds UL3C, which provides a 60,
40 duty cycle of the divided signal to level translators
QY and Q10. The signal then enters the main frame’s
counting assembly on the F1 line.

NOTE

Ueb, 12, 13, 14, 17, and 25 are ECIL
devices that are connected to the BV
supply. They set the logic states to
=43V for a High and =3.2V for a Low.

9k-4-15. The measurement ends when the count in
the mainframe’s Time Base decade reaches its capa-
city. The decade then outputs a TB OUT pulse. The
[LOG pulse immediately following sets the MGFF
and disables the Main Gate, UL3A. During the mea-
surement, the three-state data latch, US) does not
accept any new input data. Its output, however, is
enabled periodically by the lLow pulse trom Ud(1H).
Because of the counting decade in the 530508, U4
alters the Digital Address codes so the digits are cor-
rectly placed in the display. Therefore, the 24 output
goes Low for one count out of eight and switches the
latch from its high impedance state to the low impe-

Figure 9K-1-1. Phase

dance (active) state. This oceurs for each scan of the
display. When the measurement ends, the XFER line
enables U and new data enters the latch with the
next clock pulse trom Ul1d).

9E-4-16. Frequency Multiplier

YE-14-17. The Froqueney Multiplier circuit contains
a PLO (Phase-locked Oscillator) that is used when
the RANGE switeh is set to the B 10 kHz MAX posi-
tion. The PLO multiplies the Channel B input fre-
quency by 1004, which means the display’s count will
be 1000 times higher than normal. Thus, for a H1.2)34
Hz input and a1 sec gate time, the counter's display
would be 00.051 kliz without the PLO and 51.234 Hz
with the PLO. The readout is corrected by changing
the annunciator rom MHz to kHz or kHz to Hz. The
phase detector block diagram is shown in Figure
9Ek-1-1.

YkE-d-15. PHASI DETECTOR. The signal to be mea-
sured passes through the channel B amplifier and is
applied to pin I ot U22) a phasefrequency detector.
The other input 1o U22 is the voltage-controlled
oscillator’s signid, which has been divided by 1000
in UlY, 20, and 21 U122 is a TTL device with negative
edge-triggered inputs and active low outputs. Under
normal, phascelocked operation, the negative edges
at the inputs occur at the same moment, and the two
outputs are high.

9E-1-19. Under these conditions, the two diodes fol-
lowing the detecior (also part of U22) are back-biased
and pass no curirent. Thus, no current enters the inte-
grator amplifier. 123, and its output voltage remeains
fixed.

» Detector Block Diagram
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9E-4-20. Assume, however, the channel B frequency
increases. This causes the negative pulses at U22(1)
to arrive a little earlier than before, arriving ahead
of the edges at pin 3. When an edge arrives at pin 1,
the UP output goes active low and stays low until the
edge at pin 3 arrives. The UP output, then, begins
generating active low pulses. They are inverted into
positive pulses that forward bias CRB. Current flows
through CRB and RB81 into the integrator amplifier
U23, causing the tuning voltage to integrate down-
ward, this increases the PLO’s output and increases
the feedback frequency at U22 pin 3. This process
continues until the signals at U22 pins 1 and 3 are
again matched in frequency and phase. The phase
detector outputs are inactive high, and the loop is at
reset.

9E-4-21. THE VCO. The phase detector’s correc-
tions are integrated and saved by the loop amplifier,
an integrating amplifier (refer to Al schematic). This
makes a tuning voltage that sets the frequency of
the VCO (voltage-controlled oscillator). The oscilla-
tor is a sawtooth generator driving a Schmitt trigger.
The voltage-controlled current source (Q16) charges
capacitor C42 in a linear ramp until the ramp reaches
about +2.4 volts. This goes through an emitter fol-
lower (Q17) and appears at U24C(9) at +1.8 volts. This
is the upper trigger point on the Schmitt gate. The
output of U24C snaps low and discharges C42 through
CR21 to about +0.6 volts. This is below the negative
threshold, so the Schmitt output snaps high and the
sawtooth starts again. The negative pulse train at
U24C(8) is used as the PLO output, and it is this fre-
quency that is counted by the decade counter. The
waveforms would appear as follows in Figure 9E-4-2.

Figure 9E-4-2. VCO Waveforms at about 2 MHz
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9E-4-22. When the VCO is running at much less
than 10 MHz, it becomes very difficult to see the nar-
row pulses at U24C(8) on a scope. It is easier to see
the sawtooth or a squarewave at half the VCO fre-
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quency at U21(9). It is important to remember that
the frequency/tuning voltage (U23 pin 6) is a nega-
tive relationship. That is, the lower the tuning
voltage, the higher the frequency.

9E-4-23. SEARCH INDICATOR CIRCUIT. The
VCO runs continuously whether the loop is locked
(normal operation) or not. In the high resolution
range, there is always a signal from the VCO to the
5305B counting circuitry, whether or not there is a
signal at the Channel B input. As a result, the counter
is always armed and tries to count the VCO frequency
(typically 25 kHz) even without an input. This is pre-
vented by the search indicator circuit, U16A, U1BC,
U24A, Q19.

9E-4-24. When the detector’s inputs are in phase,
the U22 output pins (2 and 13) are always TTL high.
If the loop is not locked, one or the other will be low
much of the time. Whenever either is low, U24B(6)
is high, signaling an error in the loop. These error
pulses are averaged by R77, R78, and (C36. If the
errors are large enough, the LOST line from com-
parator UI6A will snap low in about 50 msec. In the
high resolution range, LOST passes through gate
U18C and becomes STOP (active high). STOP lights
the SEARCH lamp (S annunciator) through Q14 and
gates off the 10 MHz clock at Ul0A. This prevents
the counter from continuing with more measure-
ments or display updates and saves the last valid
reading in the display. LOST enables gates U18 B and
D, which pass the phase correction signals through
resistor R76 (5.1KQ). R76 is in parallel with R81
(82KQ2), so R81 is effectively reduced from 82K ohm
to about 5K ohm. This greatly increases loop band-
width and allows for rapid searches and short acquisi-
tion times.

9E-4-25. When an in-range input signal is restored
to Channel B, the loop will lock. The phase corrections
stop, U24B(6) (the error signal) stays low, and C36
discharges through R77 (100K ohm). As the average
error signal drops through +1 volt, the lower thresh-
old, U16A(1) snaps high, and STOP goes low. U24A(3)
inverts this negative edge into a positive edge and
Q19 is switched on for about 0.1 seconds. This clears
all the counters and the time base, so a new measure-
ment 1s begun, making the first reading correct. Mean-
while the SEARCH light is switched off, and the loop
bandwidth is reduced to a low value to allow proper
stability for accurate measurements.

9E-4-26. NON-LINEAR VCO CHARACTERISTIC.
When no signal is available at the PLLO input, the VCO
is tuned to its lowest frequency (about 25 kHz). If a
high frequency (e.g., 10 kHz) is applied, the VCO
must be slewed all the way to 10,000 kHz to achieve
lock. This would take a loop that is stable at 50 Hz
almost two minutes to achieve lock. Therefore, gates
Ul18 B and D, were added, and the VCO characteris-
tic has a bend in it. See Figure 9E-4-3.

9E-4-3
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Ok-4-27. This puts a step in the loop bandwidth at
about 300 Hz input, increasing loop bandwidth dras-
tically above 300 Hz. (Higher loop bandwidth is allow-
able at higher input frequencies.) This greatly reduces
acquisition time for a 10 kHz input.

10,000

FREQ kHz 300

{ CORRECTED
TUNING
VOLTAGE

25

VOLTS

Figure 9K-4-3. VCO Characteristics

9E-4-28. This “bend” in the VCO curve is accom-
plished by CR24 and R9U. The corrected tuning volt-
age is the voltage between Q16’s emitter and the +12
volt supply. The current is set by the resistance
between those points. For corrected tuning voltages
less than about 2 volts (actual tuning voltage above
+9.4 vots), the tri-diode CR24 is off and out of the
circuit. The effective resistance is R90 plus R83, or
about 6500 ohms. For larger corrected tuning voltages
{higher frequencies), the tri-diode is on and shorts
R90, removing it from the circuit. Now the effective
resistance is R&3, or 270 ohms.

9kE-4-29. MISCELLANEOUS Al CIRCUITS. R84
(330K ohm) sets the lowest VCO frequency at about
25 kHz, corresponding to a 25 Hz input. Otherwise,
the VCO could actually go to 0 Hz, and the phase
detector outputs would go high because the VCO
would appear to be locked to a 0 Hz input (no input).
This would turn off the search indicator. C47 (100 pI)
sets the width of the narrow low-going pulse at the
VCO output, Uz24C(8). Diode CR17 prevents the
tuning voltage from going too low when the loop tries
to acquire an excessive high input signal (above 11
kHz). Pin 3 of the loop amplitier is biased at +1.5 volts.
This forces pin 2 to also be at +1.5V which is a good
bias point to allow proper operation of the diode
switches.

9E-4-4

9E-4-30. 1300 MHz - Circuit

9E-4-31. The A2 board amplifies the Channel A
signal and then divides it by four before sending it to
Al via J209). Uzs divides the EECL. signal by two
before Q15 converts the signal to KCL.. Another
divide-by-two stage is provided by U25. Differential
amplifier Q12 and Q13 converts the signal to a posi-
tive driven ECL [ = 4.3V, L. = 3.2V Q11 provides a
low impedance to: L712's input.

9E-4-32. A2 1300 MHz AMPLIFIER ASSEMBLY

9E-4-33. The 1200 MHz Amplifier assembly (A2)
consists of circutiry to amplify, prescale, and detect
signals up to 1.« MHz. Input signals are routed

through o protective fuse F1 oto the 1.3 GHz limiter
circuitry. The limitrs consist of CR2, 7, 1, 4 and limit
the input to approximately 5V rms. A voltage-
controlled attenuittor made up of pin diodes CRS, 6,
8, and 9 provides variable attenuation as determined
by an AGC circuit.

9E-4-34. The ttenuator output connects to U2
which provides “0-24 dB gain. U3 divides the signal
by 2 and routes 1t 1o U4 where it is divided by 2 again.
Since U3 has no Schmitt trigger, U3 is set for maxi-
mum sensitivity. Operating at maximum sensitivity
gives U3 o tendencevy to oscillate when no input signal
is applied. To muintain high sensitivity and prevent
oscillations, R22 i1« adjusted to desensitize U3 when
the ARM line is high and produce high sensitivity
when the ARM line is low. This allows the counter
readings to “snap on” from no input signal to the
exact reading when a signal is applied. The amount
of “snap on” fecdback is controlled by AIR71. The
greater the “snup on” feedback, the less the possi-
bility of partial ounts, but also the lower the
sensitivity.

9k-4-35. As the input level increases, the level into
A2U1 increases. A bridge circuit comprised of CR11,
CRI12 and associded resistors including R13 which
balances the bridge. As the input level to the bridge
increases, the rectified bridge output drives the input
to Ul to cause the cutput of Ul to go low. This reduces
the amount of current through AIRY, R1 (sen. pot),
[.4, LI, CR6, CR~, and R11. As the current through
this path decreases. the resistance of the PIN diodes
(CR6, 8) increases to offer more attenuation to the
input signal. Siniilirly, the current increases through
CRY9, R10, R1, Rs Re, R7, CR5 and R2, which
decreases the resistance of CRH and CR9Y to shunt
more of the signal 1o ground through C5 and CY.
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SECTION IXE
5305B 1300 MHz COUNTER

SUBSECTION V
MAINTENANCE

9E-5-1. INTRODUCTION

9E-5-2. This subsection contains maintenance infor-
mation for Model 5300/5305B 1300 MHz Counter.
Performance checks, adjustment procedures, and
tests to isolate defective components are included.

9E-5-3. RECOMMENDED TEST EQUIPMENT

9E-5-4. Test equipment recommended for perform-
ance checking and servicing the 5300B/5305B 1300
MHz Counter is listed in Table 9E-1-1 and in Table
5-1 in the 5300B portion of the manual. Test equip-
ment with equivalent characteristics may be substi-
tuted for listed equipment.

9E-5-5. IN-CABINET PERFORMANCE CHECK

" 9E-5-6. Use the performance check in Table 9E-5-1

and the test card at the back of this subsection to
verify proper operation of all circuits in the counter
and all circuits in the 5300 that are used with the
counter plug-on. The performance check may be used:

a. As part of an incoming inspection check of
instrument specifications.

b. Periodically, for instruments used in systems
where maximum reliability is important.

c. As part of a procedure to locate defective
circuits.

d. After any repairs of adjustments, before return-
ing instrument to regular service.

9E-5-7. INSTRUMENT ACCESS
9E-5-8. For access to the plug-on assembly, separate
the 5300 from the 5305B as follows:

a. Turn ac power OFF and disconnect power cord.

b. Pull the two side casting latches fully rearward
(it is necessary to press the latch handles gently
away from the center of the instrument to unlock
them).

c. When latches are fully extended rearward, the
5300 and 5305B cast housings should be sepa-
rated by about 1/8-inch.

d. Lift the 5300 gently away from the 5305B.

e. Separate 5305B Board Assembly from the cast
housing as follows (refer to Figure 9E-5-1):

(1) Press rear, plastic-nylon retaining clips on
each side of 5305B casting and lift the rear
of the 5306B Assembly to release it from
the casting.

(2) Press front plastic-nylon retaining clips
on each side of 5305B casting and lift the
front of the Board Assembly to release it
from the casting.

(3) Lift Board Assembly from the casting.

f. Mate the 5305B Board Assembly to the 5300 and
apply ac power.

g. To reinstall the Board Assembly into the casting,
reverse procedure of steps d through f.

9E-5-9. PERIODIC MAINTENANCE

9E-5-10. To determine if the 5300B/5305B is oper-
ating properly, perform the In-Cabinet Performance
Checks listed in Table 9E-5-1.

9E-5-11. MAINTENANCE AND REPAIR

9E-5-12. BOARD REMOVAL. When removing the
printed circuit board for replacement, repair, or servic-
ing, always remove ac power and separate the board
from the casting according to Paragraph 9E-5-8, steps
atoe.

9E-5-13. COMPONENT REPLACEMENT. When re-
placing a circuit board component, use a low heat
soldering iron. Heat may be used sparingly as
damage to the circuit foil may result. Mounting holes
may be cleaned out with a toothpick while heat is
applied. Connection should be cleaned with a cleaning
solution after component removal and replacement.

9E-5-1
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Figure 9K-5-1. Separation Procedure

STEP A

STEP B

9E-5-2
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Table 9E-5-1. In-Cabinet Performance Check

1.

SELF-CHECK
Perform Self-Check procedure, Figure 9E-3-3.
CHANNELA
Obtain the following test equipment:
HP 8660B/86602A Synthesized Signal Generator
a. On 5305B, set RANGE to A, RESOLUTION to 1K, and ATTENUATOR to MIN.
b. Set signal generator to 90 MHz at 20 mV.
c¢. Connect 8660B/86602A Signal Generator output to 90 MHz to 1300 MHz jack of 5305B.

d. Check frequencies in band of 90 to 1300 MHz. Counter should display selected fre-
quency. Count light (C) must be flashing.

e. Set ATTENUATOR control to MAX. Counter should stop counting.
CHANNELB
Obtain the following test equipment:
HP651B Test Oscillator
HP 8660B/86602A Synthesized Signal Generator
HP 11048A 50-ohm Feed-Thru Termination
a. On 5305B, set RANGE to B and RESOLUTION to 100 Hz.
b. Set 8660B/86602A Signal Generator to 100 MHz at 20 mV.

c¢. Connect signal generator output to 100 MHz jack of 5305B using 50-ohm feed-thru.

d. Check frequencies in band of 100 MHz down to 1 MHz. Counter should display selected
frequency. Count light (C) must be flashing.

e. Disconnect signal generator and connect a 651B test oscillator. Retain 50-ohm feed-thru.
f.  On 5305B, set RESOLUTION to 1 kHz.
g. Set 651B to 1 MHz at 20 mV.

h. Check frequencies in band of 1 MHz down to 50 Hz. Counter should display selected fre-
quency. Count light (C) must be flashing.

i. At 50 Hz, counter should display 00000.050 kHz.
j. On 5305B, set RANGE to B 10 kHz MAX.

k. The S light should light momentarily, and the display should read (display all 8’s).
Counter should then display 00050.000 Hz. Count light (C) must be flashing.

9E-5-3
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Hewlett-Packard Model 5305B
1300 MHz COUNTER

Serial No.

Test Performed by:

Date:

Description

Check

1. SELF CHECK
2. CHANNEL A
Sensitivity (20 mV)
Frequency Range (90-1300 MHz)
Attenuator
3. CHANNEL B
Sensitivity (20 mV)

Frequency (50 Hz-100 MHz)
High Resolution Mode

ooco 0O god o o

9E-5-3A






9k-5-14. INTEGRATED CIRCUITREPLACEMENT.
Two methods are recommended for removing inte-
grated circuits:

a. Solder Gobbler. Solder is removed from board by
a soldering iron with a hollow tip connected to
a vacuum source. The IC is removed intact, so
it may be reinstalled if diagnosis is wrong.

b. Clip Out. This method is used when an IC is
proven defective. Clip leads close to case, apply
heat, and remove leads with long-nose pliers.
Clean board holes with toothpick and cleaning
solution.

9E-5-15. ADJUSTMENTS

9E-5-16. The 5305B has two adjustments; Channel A
and Channel B. The adjustments should be made when
the in-cabinet performance test indicates the need, or
when repairs are made which would affect the adjust-
ment settings.

9E-5-17. CHANNEL A ADJUSTMENTS

9E-5-18. The following steps outline proper adjust-
ment procedure for the Channel A amplfier.

a. On5305B, set RANGE to A, RESOLUTION to 1K,
and ATTENUATOR to MIN.

Model 530568
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Set A2R13 and ALIR71 to full cew. Set A2R22 to
midrange.

Connect 5300B/5306A voltmeter positive lead to

J2 pin 5 and negative lead to rear panel.

Adjust A1R79 for 15V reading.

Connect test setup shown in Figure 9E-5-2.
NOTE

If meter on RK660B/B6602A is cali-
brated, a 3 foot coaxial cable may be
substituted for the power splitter and
power meter. Determine the drop in
cable (=1 dB).

Set signal generator to 1.29999999 GHz at 30 mV.

Adjust AZR22 for maximum sensitivity. (Reduce
signal level until A2R22 is adjusted for maximum
sensitivity.)

Set signal generator to 90 MHz.

If counter displays a steading reading of
00270.XXX MHz, adjust output level of generator
until counter reads 00268 XXX MHz.

Adjust AIR71 cw until count light (C} stops
blinking.

Figure 9E-5-2. Test Setup for 1300 MHz Adjustment

SYNTHESIZED POWER
SIGNAL GENERATOR Lt SPLITTER
8660B/86602A 11667A

5300B/53058
“1 1300 MHz INPUT

POWER SENSOR
8481A

EQUAL LENGTHS AND
SHORT AS POSSIBLE

POWER
METER
435A
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k. Slowing increase generator output level and
observe counter display. 53058 must never count
00180 XXX MHz. If it does, adjust ATRT1 ew until
count light (C) stops blinking.

l. Set generator output to 1.29999999 GGHz at -21
dBm as measured on power meter. 530518 should
count 01299.999 MHz =1 count.

m. Reduce generator level until counter barely
counts 01299.999 MHz 21 count.

n. Adjust AIRT1 cw if D30HB ambiguity is greater
than 21 count.

0. Adjust AZRZ22 cw until counter barely counts
01299.999 MHz 1 count.

r.  Input power to 53058 should be <-21 dBm.

q. Set input level to -21 dBm and scan frequency
down to 90 MHz. Counter should display same
reading as 36608 «1 count.

r. Set generator to 90 MHz at -5 dBm.

5. Connect 5306A voltmeter to TPG and adjust
A2RI13 cw until D306A reads ~12V 21V,

9E-5-19. CHANNEL B ADJUSTMENTS

9E-5-20. The following steps outline proper adjust-
ment procedure for Channel B amplifier.

a. On d305B, set RANGE to Band RESOLUTION to
1 Hz.

b. Set AIR44 to midrange and ATRIX to full cw.

¢. Set 6561B Test Oscillator to 50 Hz at 3V rms and
connect directly to 100 MHz input on H5300B.

d. Measure AGC voltage at TPA with 53008/ 5306A
voltmeter.

e. Adjust A1R44 for 1.75V reading on voltmeter.
SERVICE NOTE
AGC voltage should decrease when
level of input signal is reduced. With
no input signal, AGC voltage should be
negative.

f. Disconnect 6518 Test Oscillator.

g. On 5305B, set RANGE to B and RESOLUTION
to 10 Hz.

9E-5-6

h. Set #6608 s6002A Signal Generator to 100 MHz
at =2 mV and o nnect output of generator to 100
MUz input us:oe o H0-ohm feed-thru.

i, Increase gencraor level untl counter displays
stable 100 M 1 count.

j.  Adjust AIRI~ cow to point where 53058 barely
continues to nuike measurements. (Any more cew
rotation will stop gating.)

k. Input signal nuast be 20 mVoor below.

9E-5-21. TROUBLESHOOTING

9K-H-22. Use the “iowing troubleshooting informa-
tion, the wavetorms-. ind schematic diagram in sub-
section VI to isolare troubles 1n the counter to a
defective component.

9E-H-23. If a malianction is suspected, operate the
counter in the selt-chies k mode (see Figure YK-3-13) and
analyze the front-pooel indicators for evidence of
improper operation  Some  troubles can be quickly
isolated in this munine . The self-check procedure exer-
cises most of the counter circuits; the input circuits for
both channels are n«t:ble exceptions.

9k-h-24. To deterine if a problem exists in both
input channels or jiust one channel, then perform the
appropriiate trouble-looting  procedure. Be sure to
perform each step 1+ sequence. The following test
equipment is require <4

a. HDP 10525T Logie Probe
b, HP 180A 1801 821A Oscilloscope
¢. HP 631D Test t s illator

d. HP %6608, 8661128 Synthesized Signal Generator

9E-5-25. 100 MHz Channel Troubleshooting

9E-H-26. Set the Rix=OLUTION switch to | kHz and
the RANGE switch 1 100 MHz. Supply a 9 kHz, 1-volt
sinusoidal input to the ~hannel. Perform the following
steps:

a. Check output of + iannel B at ATUG(3). See wave-
form phatos in =ubsection VIIIL

b. If proper sign:! :s not present, compare wave-
forms with thosc provided in Subsection VIII.

¢. If proper signial s present, check operation of

U12C.



9E-5-27. 1300 MHz Channel Troubleshooting

9E-5-28. Set the RESOLUTION switch to 1 kHz and
the RANGE switch to A. Supply a 100 MHz, 25-milli-
volt, sinusoidal input to the channel and perform the
following steps.

a. Check the EECL output of A2 at A2 pin 9 with
oscilloscope. See waveform photos in Subsection
VIIL

b. If signal is not present at pin 9, check input fuse
located in front panel jack before troubleshooting
the assembly. See Subsection VIII for dc checks
of A2.

c. If proper signal is present at A2 pin 9, check
operation of U26, U25, Q13, Q11, and Ul2 on the
Al board.

9E-5-29. Both Channels Inoperative

9E-5-30. Set RESOLUTION switch to 1 Hz position,
RANGE switch to B, and apply 1 MHz sinusoidal input
to the 100 MHz channel from a 651B Test Oscillator.

a. If any digit is blank, proceed to “Address Decoder
Troubleshooting” in Paragraph 9E-5-31, also, at
this time, note the unique displays listed under
that heading.

b. If only the least-significant digit is displayed, and
all others are zero, check U13C, Q9, and Q10.

c. If only decimal point problems occur, check A1P1
(34, 46, 47, and 48) and the RESOLUTION switch.

d. Check U13A(5) for presence of input signal using
oscilloscope. If not present, check operation of
selected NOR gate responsible for passing signal.

e. Check for presence of clock signal at U10B(8).
(U9A pin 3 should be a TTL low during gate time
to pass clock pulses. If not, check input at U9A(1).
If input does not toggle, continue to next step.

f. Using an osilloscope, check that U17A(2) toggles
(should be low (=3.2V) during gate time). If not,
check U17, Q7, and Q8.

g. With an oscilloscope, check that outputs of Ul4
are toggling (indication of counting).

h. Check that CLOSE line toggles. If not, check
U17B, U16D, and CR10.

9E-5-31. ADDRESS DECODER TROUBLESHOOT-
ING. Because the 5305B contains one decade of infor-
mation, the Digit Address lines that strobe data onto
the display must be altered to accommodate the extra
digit. These code lines are altered in A1U4 and sent to
the mainframe as Digit Select lines.

Model 5305B
Maintenance

9E-5-32. The following table shows the display results
when one of U4’s outputs is stuck in one logic state.
Important: set RESOLUTION switch to 10 kHz and use
1.25 MHz input signal.

Table 9E-5-2. Erroneous Displays Caused by U4

Shorted to Ground Display
23 (pin 2) 012.00120 MHz
Z2 (pin 6) 000.12120 MHz
Z1 (pin 9) 000.00220 MHz
24 (pin 15) 000.00105 MHz
Stuck High Display
23 (pin 2) 000.80005 MHz
Z2 (pin 6) bBbb.00005 MHz
Z1 (pin 9) B00.00115 MHz
Z4 (pin 15) 000.0012b MHz
(or outputs of U5
are inactive)

B = blank

9E-5-33. Compare waveforms with those provided in
Section VIII. 4 should be low for 1/8 of the period. The
code for U4 appears as shown below.

A3 A2 At Z4 3 X2 It
L L L .. H H H
L L. H H L L L
L H L H L L H
L H H H L H L
H L L H . H H
H L. H H H L L
H H L H H L H
H H H H H H L

9E-5-34. Frequency Multiplier

9E-5-35. Before troubleshooting the Frequency Mul-
tiplier circuit, ensure the Channel B amplifier is work-
ing properly. Apply a 1 kHz, 100 mV signal to Channel
B; set RANGE to B 10 kHz MAX and RESOLUTION
to 1 Hz.

a. Check input to PL.O at U22(1). It should bea 1 kHz
square wave. If not, check U16B(2).

b. Check supplies: +5V on U21(14), U24(14); +12V
at U23(7).

9E-5-7
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¢. Check Loop Amplifier U23. For a | kliz input

U23(6) should be about +9V to +10V. If it is +11V
or higher, the loop responds as if the VCO output
frequency is too high. This is true when the loop is
receiving no input at U22(1). If U23(6) 1s low
(about +4 volts), the loop responds as if the VCO
frequency is too low and tries to increase it. This
would indicate a bad VCO (U24 pin 8) or a bad
+ 1000 chain (U21, U20, and U19).

9k-5-36. VOLTAGE-CONTROLLED OSCILLATOR.
To check the VCO, connect an oscilloscope to U21(9).
There should be a square wave at halt the VCO fre-
quency. For a 1 kHz input, the VCO output should be
1 MHz, 1000 times the input. The V(O should run
between 25 kHz (U23-6 at +11 volts) and 11 MHz (U23-6
at +4 volts). If a square wave appears at U21(9) from
12 kHz to 5.5 MHz, the frequency should relate roughly
to the voltage at U23-6. If not, probably trouble is in
circuitry associated with Q16, R&83, C42 or U24(9)
If there is no indication at U21-Y, check the same cir-
cuits. Also, check that U23(6) is above +4 volts other-
wise the VCO tends to shut off. CR17 should prevent
this.

9EK-H-37. It there s no indication at U21(9), connect
the scope to UZ24¢i .ind check for the following saw-
tooth voltage at the output frequency.

— — TIME

9E-5H-38. If the waveform is improper, the VCO is
faulty. If the signal s present, and not at U21(9), U21
probably is bad. If the signal is between 12 kHz and
5 MHz at U219 there should be 173500 of that at
U22¢3). I not, U1Y 1720 and/or U21 are faulty.

YEk-5-39. DETECTOR CIRCUIT. Check U23(3); it
should be at +1.5 volts .3 voits. A problem here will
saturate U23. Now rest 22, the detector. If U22(1)
has a faster frequency than U22(3), U22(13) should be
low part or all of the time at a rate similar to that at
U22(3). U22(2) should always be TTIL high (=+ 3.5V).

u22

9E-5-8
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u22

9E-5-40. 1If the reserve is true, i.e., the frequency at
U22(3) is greater than UJ22(1), then U22(2) should pulse
low (or stay low if nothing at pin 1), and U22(13) should
always be high. Pins 2 and 13 can never be low together.

9E-5-41. “S” LIGHT ON, NO MEASUREMENTS.
It is possible that the PLO is working properly but no
measurements are made. If the negative edges of the
signals at U22(1 and 3) match, the PLO is working
properly. U22(2 and 13) should be high almost all the
time, and U24(6) should be low almost always (small
positive pulses). Then UJ16(1) (LOST) should be at TTL
1 (+5 volts). If not, there is something wrong with it or
associated parts R77, R78, R59, R61, R62, R70 or R36.
Also, U18(10) (STOP) should be low. When STOP is
high, counter operation is frozen by stopping the clock
at U10(13), and the “S” light is lit.

9E-5-42. FAULTY DISPLAYS WITH NO INPUT.
When the input is disconnected, the display should
hold last reading, if not check the stop circuits (U24,
U16, and U18).

9E-5-43. INCORRECT FIRST READING. The first
measurement after a signal is applied should be accu-
rate. If way off, the reset circuit Q19 is not working.
About 1/2 second after a signal is applied, U18(10)
should go low, U24(3) should go high and Q19 should
saturate for about 1/10 second. This should pull J1-32
(50 pin connector) low and tne system should “manual

reset’”. All 8's should show in the display (5300B) for
1710 second, then 0’s until new measurement dis-
played at end of gate time. If not, there are problems
around Q19, R91, R92, R93 or C48.

9E-5-44. SLOW ACQUISITION. If the 5305B takes
more than about 1 second to make a measurement
(plus gate time) after a signal is applied to the PLO,
circuit problems exist. With no signal, check that U16(1)
is low (LLOST). U18 should be enabled, and low rate
(25 Hz) pulses should appear at U18(1) (same as of U22
pin 2). Connect a 20 kHz signal and check for pulses at
U18(13). The S light should be on during this time.
Check CR16 and CRI18. If CR24 (a tri-diode) is open,
tuning will be slow and the upper frequency limit will
be very low. If CR20 and CR22 are open, the loop will
be slightly erratic.

9E-5-45. NOT ENOUGH RANGE (10 kHz). If the
PLO will not measure high frequencies (10 kHz), check
CR24 and ensure proper values of R83, C42, and C47.
The tuning voltage at U23(6) should be about +4V at
the highest frequency. Also, check the +12V supply.

9E-5-46. POOR LOW-FREQUENCY RANGE. If the
counter does not measure low frequency (50 Hz), check
Q16 for leakage. Ensure that U23(6) can pull voltage
high enough (Q16 should be off at the lower frequency
limit). Check C49, C47, and CR21 and check for +1.5V
at U23(3).

9E-5-9
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SECTION IX E
5305B 1300 MHz COUNTER

SUBSECTION VI
REPLACEABLE PARTS

9E-6-1. INTRODUCTION

9E-6-2. This subsection contains information for
ordering replacement parts. Table 9E-6-1 lists parts
used in the standard counter in alphanumeric order
of their reference designators and provides the follow-
ing information for each part. Table YE-6-2 lists parts
used in Option 001. Miscellaneous parts are listed at
the end of Table 9E-6-1.

a. Hewlett-Packard part number.

Description of part (see abbreviation below).

c. Total quantity used in the instrument (shown only
after the first entry for a given part).

d. Typical manufacturer of the part in a five-digit
code (see list of manufacturer’s in Table 9E-6-2).

e. Manufacturer’'s part number.

9E-6-3. ORDERING INFORMATION

9E-6-4. To obtain replacement parts, address order
to your local Hewlett-Packard Sales and Service Office

(see lists in Section VI of the 5300 manual for ad-
dresses). Identify parts by their Hewlett-Packard part
number. To obtain a part that is not listed, include:

a. Instrument model number.

b. Instrument serial number.
¢. Description of the part.

d. Function and location of the part.

REFERENCE DESIGNATIONS
A - assembly E = micelianeous electnical MP = miscellaneous TP - test point
AT * attenuator; isolator. part mechanical part U = integrated circuit;
termination £ - tuse P = electrical connector microcircuit
B fan, motor FL - filter (movable portion). v - electron tube
8T = battery (5] - hardware plug VR - voltage regulator;
C = capacitor HY = circulator Q = transistor; SCR: tnode breakdown diode
cP = coupler J - etectrical connector thyristor W - cable: transmission
CR = diode; diode thynstor, (stationary portiony. R . resistor path. wire
varactor jack RT = thermistor X socket
DC = directional coupler 5 - switch Y : grystal unit-piezo-
DL = delay line K = relay T = transformer electric
bs * annunciator; signaling L = coil; inductor B = terminal board z = tuned cavity. tuned
device (audible or M - meter TC - thermocoupie circuit
visual}; lamp; LED
ABBREVIATIONS
A - ampere BCD = binary coded decimal COMP = composition K = degree Kelvin
ac = alternating current 8D - board COMPL = complete DEPC = deposited carbon
ACCESS = accessory BE CU = beryllium copper CONN = connector DET = detector
ADJ = adjustment BFO = beat trequency CcP = cadmium plate diam = diameter
A/D = analog-to-digital oscillator CRT = cathode-ray tube DIA = diameter (used in
AF = audio frequency BH = binder head CTL = complementary tran- parts list)
AFC = automatic frequency BKDN = breakdown sistor logic DIFF
control BP = bandpass cw = continuous wave AMPL = differential amplitier
AGC = automatic gain controt BPF = bandpass filter cw = clockwise div = division
AL - aluminum BRS = brass D/A = digital-to-analog DPDT = double-pole, double-
ALC - automatic level control BWO = backward-wave dB = decibel throw
AM = amplitude modulation oscillator dBm = decibel referred to DR = drive
AMPL = amplifier CAL = calibrate 1 mw DSB = double sideband
APC = automatic phase cow = counterclockwise dc = direct current DTL = diode transistor logic
control CER = ceramic deg - degree (temperature DVM = digital voltmeter
ASSY = assembly CHAN = channel interval or difference) ECL = emitter coupled logic
AUX = auxiliary cm = centimeter 2 = degree (plane angle) EMF = electromotive force
avg = average CMO = coaxial °C = degree Celsius EDP = electronic data
AWG - american wire gauge COEF = coefficient {centrigrade) processing
BAL = balance cCoMm = common °F = degree Fahrenheit ELECT = electrolytic

9E-6-1
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ABBREVIATIONS (CONTINUED)

ENCAP vncapsulated on e me Plv ik e ©oAge TFT thin Bilm transistor
EXT extarnal rhute (plane danglel pk freak TGL toggle
F tarad MINAT renature PL Ligse lock THD thread
FET fieldd effect fransistor mm mithimeter PLO poase lnck Looator THRU through
FiF flip-fiop MOD modutator PM foease mod. s on TI ftanim
FH flat head MOM maomentary PNP Prosatives et TOL tolerance
FOL H filfister nead MOS metal oxrde sem [ositive TRIM trimmer
M frequency modulation conductor F-O part of TSTR transislor
FP front panel ms rmil-isecond POLY polystyrens TTL transistor transistor
FREQ treguency MTG mounting PORC forcedam logie
XD - fixed MTR meser sndicating POS paositive e e i8] TV television
g gram e Cosedon pase b TV television interterence
GE germanium mv [AITIERIE R POSN position TWT fraveling wave tube
GHz gigahertz mvac milveit dc POT potentomen U micro 1107 jused in
GL glass mvdc sl vait de PP Pkt paeee parts hst)
GND groundied) mVpk mulavalt. peak 24 Pk to g s edan UF microtarad [used n
H henry mvp- mulivolt. peak to peak pairts histy parts fist]
h hour myems mudlivolt, rrs PPM pilee posit o UHF ultrahigh frequency
HET heterodyne mw mithwatt msdalation UNREG unregulated
HEX hexagonal MUX multiplex PREAMPL gereammplifie: v voil
HD head MY mylar PRE fooisg repett oo VA voltampere
HDOW hardware HA MICroampere froquancy vac volIts ac
HF high frequency uF m-erofarad PRR pilse repets o ate VAR variable
HG mercufy HH Mmicronenry ps proosecondy vCO voltage contralleg
Hi high umto micramho PT foant oscillator
HP Hewletr Packard MS micrasecond PTM B lse G ©oation Vo volts dc
HPF nigh pass filter uv HHCEOVY PWM pose o wade o lation vDCW volts dc working (used
HR hour [Lsed :n parts list) uvac n ac PWy Prodkowirkie ;o tage N oparts sty
HV high voltage uvac mucrovnit. do RC rearstance o e tance ViF | volts, fiitered
He Hertz MVpk mecrovolt peak RECT ree tfrer VEQ vanable frequercy
iC integrated cireutt M¥p p e rovoll peak 1o REF TERTRTGE ascilatns
1D inside drameter pititk REG T uiated VHF very mgh frequercy
13 intermediate frequency KVrms rmrcrovodt rms HEPL [TERETHEL I Vphk vilts peak
IMPG inpregnated MW mhcrowatt HF o i fregaese Vp p Volts peak to peak
n inech 0a, GANGATH IR rE RFEY rieno freque o Vrms volts rms
INCD ncandescent NC na connechion e R renes VSWR voltage standing wave
INCL includels) N:-C normaily ciosed RH roond hear - o3 hand ratio
INP nput NE neon RLC testane 1o ance V10 voltage tuned oscillator
INS insulatian NEG neagative & VIivMm VACLUBIN LUDe voltmeter
INT interna nF aarofardad RMO roook Gt : VIX} volts switchet
kg kelogram NI PL mckel plate ms IR LGS [ W watt
kHz kiloherts N O normally open RND troanr W with
K$2 kilohm NOM normiral ROM Ted afsly o v WIV wOrking tnvesse viitage
KV Kiiovolt NORM ricrmal R&P rack and pici W wirewaound
[+ potnd NPN regative positive AWV reerse war- o sltage W QO withnut
LC inductance capacitance negitive S Seottering poonter YiG yrrium aroa garned
LED fight enthing diode NPO negative Itiver Ze00 s Seeond thir 20 characienstc
LF tow freguency izern temperalure ! seemid iphar e el impedancs
LG long coetficient] sB s blow itia ased
LH left hand NRFR riot recommended tor 10 pdrts st
LIM hirst teid replacement SCR QU On (et
LIN linear taper (nsed in NSR nat separately e tiflee s NOTE
parts st replaceabic SE ER Altabbreviationsin the partsust
hn Wnear ng ranasecond SECT St oy witl be In upper case
LK WASH tockwasher W ranowiat! SEMICON Sl
LO igw tacal oscrlator OBD ariter by description SHF Sl oo Ly
LOG toganthmes taper oD cltsade o ameter sl S1orial
{used :n parts hist] O vl head SiL Sl
g rogarnthmict OF AMPL perational amplifes SL slvie
LPF tow pass fiiter QF I aption SNR senal tooar HIs
LV low voltage OSC ascrlatns sSPDT s gl pode Lo MULT‘PL'ERS
m meler [distance) Ox axice AN
mA milhlampere (374 ounce SPG SpngG
MAX maxirnurm 0 Gnm SR spnt ring Abbreviation  Prefix Multiple
M megohm P peak (USen parts SPeT S1gie pote e T tera 10
MEG meg (100 Tused in sty fhrosw e gigd 10
parts hist: FAN prulses ampl-tcte 558 stregle sidebo M mega 10y
MET FLM metal f:lm moculation 557 Stniless shis K ) 10
MET OX metat oude P FanEed Cleoun STL Stiel Ja deka 1
MFE medium frequency PCM prslse code moudulaton SQ ESTEME a dect 10-
mucrotared {nsed in pulse count modulatiun SWR stanehing w0 o centi 10
parts list} FOM putse duration SYNC syl chrorize m il 10
MFR manufacturer moaulatsn T tirced islow o tused In ) 10
mg milbigram pk oncefarad TA tar ralum ” nano 10
M2z meganertz £H BRZ pRosphne bronze 1C termperatine &l pIeeo 10-
m rmltinenry PHL Phllips creapensate t femto 10
mho mho PIN posifive 1nstr ns=c T tree detay a atto 10
MIN minmum regative TERM termnal
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Table 9E-6-1. Replaceable Parts
HP Part oo
Reference Qty Description Mfr Mfr Part Number
Designation Number Code
Al 05305-60005 1 BUARD ASSY, LOGIC 28480 05305-60005
AlCl 0160~4084 13 CAPACITOR-FXD +1UF 4-20% 50WVDC CER 234R0 0160-4084
AlC2 0160~4084 CAPACITOR=FXD .1UF 4-20% SOWVOC CER 28480 0160-4084
Al1C3 0180-1746 3 CAPACITOR-FXD 15UF+-10% 20VDC TaA 56289 1500156X902082
AlC4 0150-0075 1 CAPACITOR=FXD 4700PF +100-0% SOOWVDC CER 28480 a150-0075
AlCS 0160-3879 11 CAPACITOR-FXD .OIUF +-20% 100WVDC CER 28480 0160-3R79
A1C6 0160-3879 CAPACITOR=FXD LO0lUF 4-20% 100WYDC CER 28480 0160-3879
AlCT 0160-3456 1 CAPACITOR-FXD 1000PF +-10% 1000WVDC CFR 28480 0160-3456
AlCS8 0160~4084 CAPACITOR-FXD L1UF +-~20% 50WVOC CER 28480 0160-4084
AlC9 0180-1746 ZAPACITOR-FXD 15UF+=-10% 20VDC TaA 56289 1500156X9020R2
A1C10 0180-1746 CAPACITOR~FXD 15UF+-10% 20VDC TA 56289 150D156X9020R2
AlC1l 0180-0155 2 CAPACTITOR-FXD 2.2UF+-~20%7 20VOC TA 56289 150D225X0020A2
AlC12 0160-3879 CAPACIVOR-FXD LOlUF +4=-20%7 100WVDC CER 28480 0160-3879
AlC13 0180-0210 3 CAPACITOR-FXD 3.3UF+-~20% 15V0C TA 56289 1500335X0015A2
AlC14 0180-1701 4 CAPACITOR-FXD &.3UF+~20% &6VDC TA 56289 1500685X0006A2
AlC15% 0160-3873 2 CAPACTTOR-FXD 4.7PF 4=_5PF 200WVDC CER 28480 0160~3873
AlC15% 0160-3872 CAPACITOR~FXD 2.2PF #-,25PF 200WVDC CER 28480 0160~-3872
ALC15* 0160-~3874 CAPACITOR~FXD 10PF +-,5PF 200WVDC CER 28480 0160-3874
Al1C16 0160-~3879 CAPACITOR-FXD .0lUF +=20% 100WVDC CER 28480 0160-2879
AlC17 0180-0490 3 CAPACITOR~FXD &68UF+-10% &VDC TA 56289 196D686X006KAL
AlC18 0180-0553 1 CAPACITOR~FXD 22UF+-20% 25VvDC TA 28480 0180-0553
AlC19 0160-4084 SAPACITOR~FXD L1UF +~20T SOWVDC CER 29480 0160-4084
A1C20 0180-0210 CAPACITOR~FXD 3,3UF+~20T 15vNC TaA 56289 1500335X0015A2
AlC21 Gl80-1702 2 CAPACITOR~FXD 120UF+~20% 6VDC Ta 56289 150D187X0006R2
AlC22 0180~1702 CAPACITOR~FXD 180UF+~20T 6VDC TA 56289 150D187X0006R 2
AlC23 0180-0210 ZAPACTTOR~FXD 3.3UF+-20% 15VDC Ta 56289 150D335X0015A2
A)C24 0180-0490 CAPACITOR~FXD &8UF+-~10T 4VDC TA 56289 1960686 X9006KAL
A1C25 0130~1701 CAPACITOR~FXD 6.BUF+~20% 6vDC TA 56289 15006A5X0006A2
A1C26 0180-0490 CAPACITOR~FXD 64UF+~10% 6VDC TA 56289 1960686X9006KA1
AlC27 0160-4084 ZAPACITOR~FXD +IUF +~20% 50WVDC CER 284R0 0160~-4084
Al1C238 0160~4084 CAPACITOR~FXD .1UF +=20% S0WVDC CER 28480 0160-4084
AlC29 0l160-4084 CAPACITOR~FXD «1UF +-20% S50WVDC CER 28480 0160-4084
AlC30 0160-4084 CAPACITOR-FXD LIUF +~-20% SOWVDC CER 28480 0160~4084
AlC3] 0160-3879 CAPACITOR~FXD .0lUF +=20% l1OOWVDC CER 28480 0160~-2879
Al1C32 0160-3879 CAPACITOR~FXD OLlUF +-20% 100WVDC CER 28480 0160-3879
Al1C33 0160-3879 CAPACITOR~FXD +OLUF +=-20% 100WVOC CER 28480 0160-3879
AlC34 0160-3879 CAPACITOR-FXD .0lUF +-20% 100WVDC CER 28480 0160-3R79
AlC35 0180-0098 1 ZAPACITOR~FXD 100UF+-20% 20VODC TA 56289 150D107X002082
AlC3s 0180-1701 CAPACITOR~FXD 6.8UF+-20% 6vDC TA 56289 150D685X00006A2
A2C37 0160-4084 CAPACITOR~FXD +1UF ¢-20% 50WVDLC CER 28480 0160~4084
AlC38 0160=-3879 CAPACITOR~FXD LOlLUF +=20% 100WVDC CER 28480 0160-3879
A1C39 0160-4084 CAPACITOR~FXD +1UF +-20% 50WVDC CER 28480 0160~4084
Al1C40 01800374 1 CAPACTITOR~-FXND 10UF+=10% 20VDC TA 56289 150D106X902082
AlC4l 0160-4084 CAPACITOR=FXD J1UF +-20%f 50WYDC CER 28480 0160~4084
AlC42 0140-01173 1 LCAFACITOR~FXD B560PF +-2T 300WVDC MICA 721368 OM15F561GCADOWVICR
AlC43 0160-4084 CAPACITOR-FXD JlUF +-20% S50WVDC CER 28480 0160~4084
AlC44 01460-3879 CAPACITOR~FXD .0lUF +=20% 100WVDC CER 28480 0160-3879
Al1C4S 0160-3879 CAPACITOR-FXD JO1UF +-20% 100WVDC CER 28480 0160-2879
AlCas 0180-0155 CAPACITOR=FXD 2.2UF+-20% 20vDC TA 56289 1500225%0020A2
AlC4? 0160-2204 1 CAPACITOR-FXD 100PF+4=57 300WVDL MICA 09023 RDM15F10143C
AlC48 0180-1701 CAPACITOR=FXD 6.BUF+-20T 6VDL TaA 56289 150D685X00064A2
A1C49 Ql60-408S CAPACITOR-FXD olUF +-20% SOWVDC CER 28480 0160-4084
Al1CS0 0180-0195 1 CAPACITOR-FXD ,33UF+-20T 35VDC TA 56289 150D334X0035A2
AlCR1 1910-0016 4 DIODE~GE 60V 60NA 1US DO-7 28480 1910-C01l6
Al1CR2 1901-0179 7T UIODE~SWITCHING 15v SOMA T50PS DO=-7 28480 19010179
AlCR3 1902-0025 1 OIODE~ZNR 10V 5% DO-7 PDz.4W TC=+,.06¢ 04713 SZ 10939~182
Al1CR4S 1901-0179 DINDE-SWITCHING 15V 50MA 750PS DOD-7 28480 1901-0179
A1CRS 1901-0179 JIODE-SWITCHING 15v SOMA T50PS 00-7 28480 1901-0179
A1CRS 1901-0040 8 GINDE-~SWITCHING 30V 50MA 2NS DO0-35% 28480 1901 -0040
A1CRY 1901-0179 DIODE=~SWITCHING 15V 50MA 750PS DO-7 28480 1901-0179
A1CRB 1901-0040 DICDE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
AICRS 1901-0535 5 DIGDE-SCHDTTIKY 28480 1901-0535
AlCR10 1910-0016 DIODE-GE 60V 60NA 1US DO-7 28480 1910~0016
Al1CR11 1901-05%535 DICOE-SCHOTTKY 28480 1901-0535
AlCR12 1901~0535 DIODE-SCHOTTKY 28480 1901-0535
A1CR13 1901-0535 DICOE-SCHOTTKY 23430 1901-053%
ALCR14% 1901-0028 2 DIODE-PWR RECT 400V 750 MA DO-29 04713 SR1358-9
AICR1S 1901-0040 LIODE-SWITCHING 30V SO0MA 2NS DO-35 28480 1901-0040
AlCR16 1901-0040 OIODE-SWITCHING 20V 50MA 2NS 00-35 28480 1901-0040
AlICR1T7 1901-0040 DIODE~SWIFZHING 30V S50MA 2NS DO=-3% 28480 1901-0040
AlCR18 1901-0040 OIDDE=-SWITCHING 30V 50MA 2NS D0O-35 28480 19010040
AlCR19 1901-0040 CIMDE-SWITCHING 30V SO0MA 2NS DD-3S 2B4RO 1901-0040
AICR20 1910-0016 DIODE-GE 60V 60NA 1US DO-T 28B4B0 1910-0016

*FACTORY SELECTED PART

See introduction to this section for ordering information
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Table 9E-6-1. Replaceable Parts (Cont'i;

HP Part A Mfr | e Dare Mot 1 e -

Reference Qty Description Mfr Part Number
Designation Number Code

A1CR21 1401-0535 CEPIE=3CHNTTRY 24480 1901-0535
AYCR22 1910-0016 UINDE=%E 60V 60NA 1US DO-T 27480 1910-0016
A1CR23 19010028 DIODE-PWR RECT 400V 750MA DO-29 02713 SR1358-9
AlCR24 1901-0460 1 OIUDE~ STASISTOUR 15V 150MA DO-7 21480 1901-0460
A1J41 12514277 1 LUNNECTGR 10-PIN F POST TYPE 27480 1251-4277
alLl 9100~1633 3 LVIL=MLO 63UH SZ Q=55 .1550X.375L6 24226 15/682
AlL2 9100-2256 1 COIL=FXD MIOLDEN RF CHOXE «56UH 10T 20226 10/560
ALtz 9100-1633 LSIL=MLD A4UH 5% Q=55 .155DX.375LG 25226 157652
AlL4 9100-1633 LQIL-MLO 68UH ST 4=55 .1550X.375LG 24226 157682
ALLS 9100-2139 2 COIL=F X0 NON=MOLOED RF CHOKE TSUM 15% 21480 9100~3139
aiLe 9100-313% CPEIL=F XD NAN-MCLOED RE CHOKE TSUH 157 25480 9100-3139
ALLT 9100-0346 1 (DIL-FXD MOLNDED RF CHOKE LOSUH 20% 21 a80 9100-0346
AlP1 1251~275% 1 CONNFCTOR S0-PIN F MICR) RIARUN 71185 222-22-50-069
Alul 1855-0081 1 [KANSTSTOR J=FET 2N5245 N=CHAN D=MOYF SI 01295 2N5245
Alu2 1853-0247 1 TRANSISTOR PNP S1 PD=200MW FT=1.5GHZ 24480 1853-0247
A1Q3 1855-03R6 1 TRANSISTOR J=FET 2N4392 N-CHAN D-MDOF 04713 2N4392
AlQs 1854=0071 5 TRANSISTIIR NPN ST PD=300MW FT=200MHZ 2 sBD 1854-0071
AluS 1353-0015 4 IKANSISTOR PNP ST P1=200MW FT=S00MHZ 74480 1853-0015
AYQ6 1854=0634 1 IRANSISTOR NPN S1 PD=1W FT=50MHZ 4713 MPS~U01
A1Q7 1854=-0071 IKANSISTUR NPN S1 PU=300MW FT=200MHZ 2 480 1854=-0071
A1QR 1353-001% TPANLTSTOR PNP ST PD=200MW FT=500MHZ 27480 1853-0015
A1Q9 1353-0015 IRANSISTOR PNP 51 PU=200MW FT=500MHZ 24480 1853-0015
A2Q10 1953~001> TRANSISTOR PNP ST PD=20UMW FT=500Mn! 7480 1853-0015
A1Q11 1854-0029 o TRANSISTUR NPN ZNT700 ST TO-18 PD=30)MW 2- 480 1854~0009
ALQ12 1854-0009 IRANSTISTUR NPN 2NT09 ST TO-18 PN=30uMW 2t 480 1854~0009
Al1Q13 LR54~0009 TR ANSTISTOR NPN 2N709 ST TO-18 PD=300MW 5480 1854-0009
A1014 18540071 TPANSTSTOR NPN S1 PU=300MW FT=200MHI 2480 1P54-0071
ALQ15 1953-0036 2 TRANSTSTIRy PNP SI PU=310MW FT=25045Z DaT1A SP$~3612
Alule 1853-0036 IRANSISTOR, PNP S1 PD=310MW FT=250MHZ 15113 SP$—3612
A1Q17 1R54~0071 IRANSTSTOR NPN ST PD=300MW FFa200MHZ 25480 18564-0071
A1Q18 1954=0009 IKANSTSTOR NPN 2N709 ST ¥D=15 PD=30)8W 75480 18540009
Al1019 1854-0071 TRANSISTOR NPN S PD=300MW FT=200MMZ 244 PO 1854~0071
ALR1 2100-3434 1 R:STSTUR=VAR CONTROL CC 50K 10% LIN TOMANO4BP SO
A1R2 0698-8335 1 FESISTUR 82K 5% 4125w CC —466/4R 15 BBB235
Al1R3 069K=-T964 2 FESISTOR 100K 5% .125W CC TC=—466/+175 1 BB1045
AlR4 0698-51T6 LESISTOR 510 5% .125W CC T 330/4800 JLi21 BB511S
A1RS 0696=-T0%17 1 KESISTOR 1M 5% .125W CC TC=-600/411137 11021 BB1055
A1RG 0648 5564 1 RESISTOR 240 5% . 125W CC TC: -300/+800 2 BB2415
ATR7 0683-2015 ) RESISTOR 200 5% 25W FC TC--400/4600 21 €B2015
ATR8 0698 5175 6 RESISTOR 360 5% .125W CC TC=-330/+800 e BB3615
A1RO 0683 2015 RESISTOR 200 5% .28W FC TC= 400/+600 SRV CB2015
ATR10 0698-7964 RESISTOR 100K 5% .125W CC TC--466/+875 BRI | BB1045
A1R11 0698-5176 RESISTOR 510 5% .125W CC TC=-330/+800 A3 885115
ATR12 0698-5180 6 RESISTOR 2K 5% .126W CC TC=-350/+857 yo2 BB2025
A1R13 0698 5185 1 RESISTOR 15K 5% .125W CC TC=-466/+857 21 BB1535
A1R14 0698 5175 RESISTOR 360 5% .125W CC TC-- 330/+800 121 BB3615
A1R1S 0698-5180 RESISTOR 2K 5% .126W CC TC~ 350/+857 )21 BB2025
A1R16 0698-5180 RESISTOR 2K 5% .125W CC TC - 350/+857 121 BB2026
ATR17 0698-5180 RESISTOR 2K 5% .126W CC TC: 350/+857 [IRE3! BB2025
Al1R18 2100~-173% 3 KESISTOR-TRMR 10X 10% C TOP-ADJ 1=TUAN a3 ET50W103
AlR19 0683-1035 12 RESISTOR 10X 5% +25W FC TC==400/+700 )1:21 CR1035
A1R20 0683-302% 1 KESTSTUR 3K 5% .25W FC TC=-400/+700 )1121 CB3025
AlR21 0675-1021 RESTSTOR 1K 10% .125W CC TC=~330/4800 21 881021
ALR22 0698-5176 KESTSTOR 510 5% 125w CC TC=-330/+800 1i21 BBS115
A1R23 0698 5175 RESISTOR 360 5% .125W CC TC--330/+800 2 BB3615
A1R24 0698-51T& XpSTSTOR 510 5% 125W CC TC=-330/+800 11121 8B511S
ALR25 069R=-RISH 2 CESISTOR 50K 5% 125w CC TC=~466/4875 11121 B85435
AlR26 0698-5426 4 CSISTOR 1GK 10% 125w CC TC=-350/+H57 11121 BB1031!
AlR27 06985160 RESTSTOR 2K ST .1254 CC TC==350/+857 ARFs} BR202°%
ALR28* 069A-5176 “ RESISTNR 510 5T .125W CC TC=-330/+800 11121 8AS5115
AIR28* 0675-1021 1 RESISTOR 1K 10% ,125W CC TC=~330/+800 11121 BR1021
AIR28% 0698-6241 1 FSISTUR 750 5% .125W CC TC=-330/+4800 11121 BA7S15
A1R28% 0692~5103 RTSISTOR 420 ST .125W CC TC==330/4800 11121 BB4315
ATR29 0683- 1035 RESISTOR 10K 5% .26W £C TC=-400/+700 e CB1035
ATR30 0698-5175 RESISTOR 360 5% .125W CC TC=-330/+800 i BB3615
ATR31 1810-0171 1 NETWORK RES 6 PIN SIP 15-PIN-SPCG w130 1810-0171
A1R32 0698- 8356 RESISTOR 56K 5% 125W CC TC- 466/+875 111 BB5635
A1R33 0698- 5175 RESISTOR 360 5% .125W CC TC=-330/+800 3] BB3615
A1R34 0698-5175 RESISTOR 360 5% .125W CC TC - 330/+800 R3] BB3615
ATR3S 0683-1045 3 RESISTOR 100K 5% .25W TC TC- 400/+800 o CB1045
A1R36 0683 5635 i RESISTOR 56K 5% .26W FC TC--400/+800 e CB5635
ATR37 0683-3815 i RESISTOR 390 5% .25W FC TC=-400/+600 ARSI CB3915
A1R38 0698-5180 RESISTOR 2K 5% .125W CC TC--350/+857 o2 BB2025
A1R39 0683- 1035 RESISTOR 10K 5% .25W FC TC= 400/+700 12 CB1035
A1R40 0683- 1035 RESISTOR 10K 5% .26W FC TC - 400/+700 e CB1035
ATRA1 0683-3035 1 RESISTOR 30K 5% 25W FC TC=-400/+800 1 CB3035
AlR42 06836205 1 RESISTOR 62 ST .25W FC TC==400/+500 CB6205
AlR43 0683-1025 8 RTSISTUR 1X 5% 25w FC VC==400/4600 | CB1025
ALR44 2100-2030 1 KESTSTOR-TRMR 20K 10% C TOP-ADJ 1~TURN LR ET50W203
A1R4S 0673-1025 PESISTHR 1K 5% .25W FC TC=-400/+600 11121 CB1025
AlR46 0683~1025 RESISTOR kX 5% .25W FC TC=~400/4400 11121 CB1025

FACTORY SELECTED PART See introduction to this section for ordering informati. i
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Table 9E-6-1. Replaceable Parts (Cont’d)

Model 5305B
Replaceable Parts

HP Part i
Reference Pa Qty Description Mtr Mfr Part Number
Designation Number Code
AlR4T 1810-0041 2 NETWORK—RES 9-PIN~SIP ,15-PIN-SPLG 28480 1810-0041
Al1R48 0683=5115 & RESISTOR 510 5% 25W FC TC==400/+4600 01121 €B511%
AlR49 0683-1025 RESISTOR 1IX 5T .25W FC TC==400/+464600 o1121 £B1025
Al1RS50 0683-1025 RESISTCR 1X 5% .25W FC TC=-400/+600 01121 c8102s
AlRS51 0683-1025 RESISTOR 1K 5% .25W FC TC=—400/+4600 01121 €81025
AlRS52 1B10-0041 NETWORK=RES Q=-PIN=-SIP .15-PIN-5PCG 28480 1810-0041
Al1RS3 0683-3015 3 RESISTOR 300 ST .25W FC TC=-400/+600 01121 €B83015
ALRS%H 0683=2015 RESISTOR 200 5% .25w FC TC=-400/4600 ol1z1 £82015
A1RSS 1810-01139 1 NETWORK=RES S5~PIN=SIP ,15~-PIN-SPCG 2R480 1810-0139
A1RS6 0683-~5115 RESISTOR 510 5% .25W FC TC=~400/4600 otr121 €85115
ALlRS57? 0633-1035 RESISTOR 10K 5% .25W FC TC=-400/+4700 01121 CB1035
AlRS8 0683-1035 RESISTOR 10K 5% .25W FC TC=~400/+4700 01121 CB103%
A1R59 0683-2245 1 RESISTOR 220K 5% .25W FC TC=-B800/4900 01121 CB224%
AL1R60 0683-7525 1 RESISTOR 7.5K ST .25wW FC TC==400/+700 o1121 CBT525
AlRA1 0683-1045 RESISTOR 100K 5% .25W FC TC==400/+800 01121 CR1045
Al1RG62 0683-3345 2 RESISTOR 330K 5% .25W FC TC=-300/+900 01121 €B3345
AlR63 06836215 1 RESISTCR 620 5% .25W FC T(==400/4600 01121 CB6215
AlRG& 0683~-1035 RPESISTOR 10K 5% 25W FC TC=-400/+4700 01121 CB1035
Al1R6S 0682~1025 RESISTOR 1X 5% .25W FC TC==400/+4600 a1121 81025
A1R&6 0683-2015 RESISTOR 200 5% .25W FC TC=-400/45600 01121 CB2015
A1RET 0683-1035 RESISTOR 10K 5T .25W FC TC==400/4700 ol1121 cB8103%
AlR&8 0683-5115 RESISTOR 510 5% 25w FC TC==400/4600 01121 CB5115
A1R&9 0683-5115 RESISTOR 510 5% .25W FC TL==400/+600 01121 CBS5115
A1RTO 0683-1035 RESESTOR 10K 5% «25W FC TC=-400/4700 01121 CB1035
AlR71 2100~1738 RESISTUR-TRMR 10X 10% C TOP—~ADJS 1-TURN 30983 ETS50W103
AlRT2 0683-5115 KESISTOR 510 ST .25W FC TC=-400/4600 01121 CB511%
AlRT3 0683-5115 RESISTOR 510 ST .25W FL TC=-400/4600 1121 €85115
AlR74 0683-1035 RESISTOR 10K 5% .25W FC TL=—400/+4700 01121 CB103%
A1RTS 0683-5105 1 RESISTOR 51 5% .25W FC TC==400/+4500 01121 €B85105
AlRT6 0683-5125 3 RESISTOR 541K 5% .25W FC TC==400/+4700 01121 cB8512%
AIRTT 06813-1045 RFSISTOR 100K 5% .25W FC TC=-400/4B00 61121 CB1D45
Al1RT8 06R83-5125 RESISTOR 5.1K ST .25W FC TC=-400/+700 ag1121 €tB5125
ALRTS 2100-1984 1 KESISTOR~-TRMR 100 10T £ TOP-ADJ 1-TURN 30983 ET50w101
A1RB0 NOT ASSIGNED
A1R3N 0683-8235 1 RESISTOR 82K 5% .26W FC TC=-400/+800 a1 CB8235
A1R82 0683-9135 1 RESISTOR 91K 5% .25W FC TC=-400/+800 o121 CB3135
AlR83 0683-2715 1 RESISTOR 270 5T .25W FC TC=-400/4600 01121 €B2715
AlRB4 0683=3345 RESISTOR 320K 5% .25W FC TC=-800/4900 01121 CB3345
AlRAS 0683-1025 KESISTUR IK 5T .25W FC TC==400/4600 01121 cB102%
AlR86 0683=4305 1 RESISTOR 43 53 .25W FC TC==400/+500 g1121 CB4305
ALRET 0683-1035 RESISTOR 10K 5% 25w FC TC=—400/+4700 01121 €8lo2s
Al1RB8 0683-~35615 1 RESISTOR 360 ST +25W FC TC==400/+4600 01121 CB3615
A1R89 0683-6245 1 RESISTOR 620K 5% ,25w FC TC=-800/+900 01121 CB6245
A1R90 0683-6225 1 RESISTOR 6.2K SY¥ .25%W FC TC==400/+700 01121 cB6225
Al1R9] 0683~5125 RESISTOR S5.1K 5% ,25W FC TC==400/+700 01121 £85125
AlR92 0683-1035 RESISTOR 10K 5% .25W FC TC==400/+T700 ali1z1 €81035
A1R33 0683-1035 RESISTOR 10K 5% .26W FC TC=-400/+700 a2 €B1035
A1R94 0683-1215 RESISTOR 120 5% .25W a1 CB1215
AlSl 3100-3373 3 SWITCH-RTRY 4P4T-NS .562-CTR-SPCG 28480 3100-3373
A1S2 3100-3306 1 SHWITCH-RTRY 3P6T-NS .562 IN CTR SPCG 28480 3100-3306
AlTP1 0360-0124 10 TERMINAL-STUO SGL-PIN PRESS-MNTG 28480 0360-012«
AlTP2 0360-0124 TERMINAL-STUD SGL-PIN PRESS-MTG 28480 0360~-0124
AlTP3 0360-0124 TERMINAL=STUD SGL-PIN PRESS~MTG 28480 0360-0124
ALTP4 0360-0124 TeRMINAL=-STUD SGL~PIN PRESS-MYG 28480 0360-0124
A1TPS 0360-0124 TERMINAL-STUD SGL~PIN PRESS-MTG 2B480 0360-0124
Al1TP6 0360~0124 TERMINAL-STUD SGL-PIN PRESS-MTG 28480 0360~0124
A1TP?7 0360~0124 TERMINAL-STUD SGL~PIN PRESS-MTG 28480 0360~-0124
Al1TP8 0360-0124 TERMINAL-STUD SGL~PIN PRESS-MTG 28480 0360-0124
A1TPO 0360~0124 TERMINAL-STUD SGL-PIN PRESS-MTG 28480 0360-N124
Al1TPLO 0360-0124 TERMINAL-STUD SGL-PIN PRESS=MTG 28480 0360=-0124
AlUl 1826~0275% 1 IC 78L12AC V RGLTR 04713 MC7BL12CP
AlU2 1826-0274 1 IC 78L15AC ¥V RGLTR 04713 MCcT8LLISCP
AlU3 1820-0621 1 IC-OIGITAL SNT438N TTL QUAD 2 NAND 01295 SNT438N
AlUé 1820-0910 1 IC-DIGITAL SNT4LSB3AN TTL LS BIN 01295 SNT4LS83N
AluUus 1820~1166 1 IC-DIGITAL DM8SLSIN TTL L QUAD 27014 DM8SLSLIN
AlUs 1820-1224 1 IC-DIGITAL MC10216P ECL TPL 2 LINE RCVR 04713 MC10216P
AlLT 1820-0493 2 1IC LM 307 OP aMP 27014 LM30TN
Alus 1826=-0139 1 IC MC 1458 OP AMP 04713 MCl45RP1
AlU9 18320-0681 1 IC-DIGITAL SNT4SOON TTL S QUAD 2 NAND 01295 SNT4SOON
Alulo 1820-1206 1 IC-DIGITAL SNT4LS2TN TTL LS TPL 3 NOR 01295 SNT4LS2TN
AluUll 1B20~=1443 1 IC=-DIGITAL SNT4LS293N TTL LS BIN 01295 SNT4LS293N
Alvul2 1820-0804 1 IC-OIGITAL MC10106P ECL TPL NOR 04713 MCl0106P
Alul3 1820-0803 1 IC-~0IGITAL MC10105P €CL TPL 0OR -NOR 04713 MCl01105P
AlUl4 1820-1283 1 IC-DIGITAL MC1l0l38L €£CL 8CD 04713 MC10138L
AlULlS 18260174 2 1L MC 3302 COMPARATOR 28480 1826~017T4

See introduction to this section for ordering information
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Model 5305B
Replaceable Parts

Table 9E-6-1.

Replaceable Parts (Cont'd;

Reference HP Part L Mfr e
- A Qty Description . Mfr Part Number
Designation Number Code
AllUle 18260174 [T MC 3302 COMPARATCR < B4BO 1826=-0174
Alul? 1820-0317 1 IC-DIGITAL MC10131P ECL DUAL D—M/S ©4T13 MC10131P
Alula 1820-0%R4% 1 TC-NIGITAL NHMT4LO2N TTL L QUAD 2 NOR 271014 DMT4LO2N
AlUlg 1320-1442 3 IC-DISITAL SN74LS290N TTL LS DECH n1¢95 SN74LS290N
AlU20 1820-1442 1C-DIGITAL SN74LS290N TTL LS DECD 11295 SNT4LS290N
AlU21 1320-1442 IC-DIGITAL SNT4LSZ90N TTL LS DECD 1295 SNT4LS290N
Alu22 1820-0630 1 IZ-DIGITAL MI404«P TTL 4713 MC4044P
AlU23 1820-0443 IC LM 307 OP AMP *T014 LM30TN
AlU24 1520-1307 1 IC-DIGITAL SNT4SI32N TTL S QUAD 2 NAND 1295 SNT4S132N
Alu25 1820-1225 1 IC-DIGITAL MCl02%1pPp ECL NUAL D-M/S 47T13 MC10231P
AlU26 1820-0712 1 IC:3INARY JB480 1820-0712
ALU27 1826-0147 1 17 FR12C V RGLIR Lr263 T812UC
Alu2s 1826-0172 1 IC 7805C v RGLTYR 7263 TROSUC
Al MISCELLANFOQOUS

0380-0342 & STANDOFF=RVT-NN .125LG 6-32THD ,25MD 8BRS ‘8480 0380-0342

090504 (9 1 GASKET 18480 0905-0479

0£354-00009 5 GROUND SPRING, GOLD ?A480 05354-00009
A2 U5305-60006 1 1e3 GHZ S0ARD ASSEMBLY 8480 05305~60006
AZC1 0160-2878 10 CAFACITOR=-FXD 1000PF +-20% 100WVDC CER 28480 0160-387¢
A2C2 0160=~387% CAPACITOR=~FXD 1000PF +-20% 100WVDC CER A4R0 0160-3R7H8
A2C3 0160-3878 ZAPACITOR~FXD 1000PF +=20¢ 1COWVDC CER 7R480 0160-3878
AZ(4 016U~0570 3 CAPACITOR-FXD 220PF +-20% 100WVOC CER ZA480 0160-0570
A2CH 016C-3878 UAPACITOR=FXD 1000PF +~20% 100WVYNC CER 'A480 0160-3878
A2CH 0140-0570 “APACITOR=FEXD 220PF +=20T 100WVDC ZER 8480 0160-0570
A2C7 0l60-3RT8 CAPACITNR=FXD JOOOPF +-20% 1C0WVDC CFR 3480 0160-3878
Az2La 0160-0570 CAPACITNR-FXD 220PF +-20% 10CWVODC CER 8480 0160-0570
A2CY 0160-3A78 CAPACITOR=~FXD 1000PF +-20% 100wWVDL CFR H480 01560-3R78
A2CLO 0160-3876 1 ZAPACITOR=FXD &47PF +-20% 200WVDC CER 2R480 0160-3876
A2Cl11 0160-2599 1 CAPACITOR-FXD 680PF +-10¢ 200WVvDC CER 7B480 0160-2599
A2C12 0160-3878 CarACITOR-FXD 1000PF +~202 100WVDC CFR 2480 U160-3878R
A2C13 0160-387#& CLPACITOR—-FXD 1000PF +-20% 100WVOC CER JR4R0 0160-3R78
A2C14 0150-3873 CAPACITAOR~FXD 4.7PF 4=,5PF 200WVDC CER 8480 0160-3873
AzC15 yls0-3278 CAPACTITOR~FXD 1000PF +=20% 100WVDC CFR >B480 N0160-3B78
A2C16 Ol60-387A CAPACITVOR-FXD 1000PF +-20% 100WYDC CER 8480 0160-3578
A2C17 0160-4415 1 LAPACITOR-FXD .l1oUF +5-0% 200WVDC POLYF AR4AD 0160-4415
A2C18 01K 0—4248 1 ZAPACITOR=FXD JOO0PF +-10% SOWVDC CER 3BX0S50S5102K{0)
A2CR1 1002-0032 2 UICNE=ZNR .49V 5% NO=-T7 PD=,4W TC=+.0097 SZ 10939-107
A2CR2 1901-005C 2 HODE=-SWITCHING BOv 200MA 2NS D0-T7 1901-0050
AZCR3 1902-3171 1 JIMDE~INR 11V ST DI-7 PO=.4W TC=+,062% SZ 10939-194
A2CR4 1901-0050 LILDE-SWITCHING BOV 200MA 2NS DO-7 1901-00%0
A2CRS 1901-0639 4 [TODE=-PIN 110V 19010639
A2CRE 1901-0639 DE-PIN 110V 1901-0639
A2CRT 1902-0032 UIMNE=ZNR 5.49V ST DO=7 PD=.4W TC=+4.00°% ST 10939-107
A2CR8 1901=-0639 UlJDE=-PIN liOV 1901-0639
A2CR9 1901-0639 ulJDE-PIN 110V 1901-0639
A2CR10 19010179 CIUDE-SWITCHING 15V S0MA 750PS DO-7 1901-017%
A2CR11 1901~-0179 CILDE-SWITCHING 15V 50MA T7S0PS DO-7 78480 1901-0179
A2CR12 1901-0179 DINDE~SWEITCHING 15V 50MA 750PS DO-7 B480 1901-0179
AZCR12 1901-0040 DIVDE=SWITCHING 30V 50MA 2NS DO-35 284B0 1901-0040
AZL1 v140-0144 2 CIIL~F XD MOLDED RF CHIKE 4.7UH 10% 4226 107471
A2L 2 9100-226% 1 COIL-MLD 10UH 10% 4=60 .0950X.25LG 24226 107102
AZ2L3 Q140-0144 CLIL=FXD MOLDED %F CHOKE 4.7UH 10T 24226 107471
A2P) 1251=-4249 10 CONTACT-CNNN U/W=POST-TYPE DPSLDR 1251-4249
A2R1 0698-6648 & RFSISTOR 620 ST .125W CC TC=-330/+800 88621°%
A2R2 069R=-5426 RrSISTOR 10K 10% .I125W CC T 350/ +R857 B81031
A2R3 0696-6648 KESISTOR 620 5% .125w CZ TC=-330/+800 BB621S
AZRG 0695=-7102 1 RESISTOR 541K 5% .125W CC T 350/ 4857 BAS125
A2RS 0698-5426 “ESISTUR 10X 10% .125w CC TC=-350/4857 881031
A2%6 0698-6648 R=2SISTOR 620 5% .125W CC TC=-330/+800 RB621S
A2R7 0698~6648 RFSISTOR 620 5% .125w 2C 7 33074800 BB&215
A2RE V683=2265 1 PESISTOR 22M 5% .25W FC YC=-900/+41200 CB2265
AZR9 06908=-3378 2 RESISTNR 51 5% ,125W CC TC=—-270/+4540 BBS105
A2R10 063B~H3R 4 1 RESISTOR 470 5% .125wW CC TC=-330/+800 384715
AZR1Il 069E=7243 1 RESTISTOR 1.96K 1% L05W F TC=0+4-100 C3=-1/8-F0~1961-G
AZR12 0698=5426 WeSISTCGR 106K 10% .125W CC TC=~350/485T 11121 B81031
A2R13 2100-17238 KESTSTOR-TRMR 10K 10% C TOP=ADJ 1-TURN 40983 ETSOW103
A2R 1% U698-7288 4 RFSISTOR 147X 1% .05W F TC=0+-100 14546 C3-1/8-T10-1473-G
A2R1S 0698-729% #zSISTOR 147K 1% .05w F TC=04-100 cHShE €3-1/8-T0-1473-G
A2R16 J698~7288 RESISTOR 147K 1% .05W F TC=04-100 24546 C3-1/8-TQ-1473-G
A2R17 G&IR-T2RR KESISTCR 147K 1% .05W F TC=0+-100 24548 €3-1/8-T0-1473-G
A2R18 069R=5174 1 RESISTOR 2060 5% .125w CC TC==330/+800 a1121 882015
A2R19 0698~5177 1 ¢FSISTCR B20 5% .125W CC TC=-330/+800 31121 BBB215
AZR20 06339105 )3 PESISTIR 91 5T .25W FC TC==400/+500 1121 CB9105

See introduction to this section for ordering inform aticn
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Model 5305B
Replaceable Parts

Table 9E-6-1. Replaceable Parts (Cont’d)

Reference HP Part o Mfr
el A Oty Description Mfr Part Number
Designation Number Code
A2R21 0698-4132 1 RESISTOR 62 S% .125W CC TC==270/+540 01121 886205
A2R22 2100-1986 1 RESISTOR-TRMR 1K 10% C TOP—-AUJ 1~-FURN 30983 ET50wW102
A2R23 0698-3442 1 RESISTAR 237 1% .125W F TC=0+-100 16299 C4~1/8=-TQ=237R=F
A2R24 0698-3378 RESISTOR 51 5% .125W CC TC=-2700/4540 01121 BB5105
AZR25 0811-3468 RESISTOR 240 1% 07088 KP50
A2U) 1820-0223 1 IC LM 301A OP AMP 27014 LM301AH
AZuz 5088~7017 i le3 GHZ AMPLIFIER 28480 5088-7017
A2U3 1820-1695 1 IC-DIGITAL 28480 1820-1695
A2U4 1820-1694 1 IC-DIGITAL 28480 1820-1694
A2W1 05305-60207 1 1.5 GHZ CABLE 28480 05305-60207
1250-~0821 1 CONNECTOR-RF SMC FEM UNMTD 24931 37P102-1
1250~0857 ) FERRULE CLAMP:RF CONNECTYDR TT06R 30994-4
05255-2010 1 SLEEVE, COAX 28480 052572010
A2 MISCELLANEDUS
05305-00010 3 CLAMPy GRINDING 28480 05305-00010
05305-20107 1 HOUSING, AMPLIFIER 2B480 05305~20107
CHASSIS PARTS
F1 2110~0301 2 FISE ,125A 125V FAST-BLO .281X.093 75915 275.125
J1 1250~0186 1 CONNECTOR—RF BNC FEM SGL HOLE FR 90949 31-221-1024
05305-20104 1 HOLDER sy FUSE 28480 05305-20104
05305-60205 1 CONNECTOR ASSEMBLY, BNC 28480 05305-60205
05305-60206 1 CUNNECTOR ASSEMBLY, SMC 28480 05305-60206
J2 5060~0467 1 MALE PROBEs POWER 28420 5060-0467
MISCELLANEOUS PARTS
0370~1099 3 KNGB=BASE~PTR .5 IN JGK SGI-DECAL 28480 0370-1099
0510-0076 2 NUT=-SHMET &~32-THD L&3-WD STL 78553 £8599-632=-24h
0590~0033 1 NUT=HEX=D3L~CHAM 1/2-32-THD .0%94~THK 28480 0590-0038
1460~1311 3 SPRING-LEAF ,25-W .59-LG BE CU 2B430 1460-1311
1460~-1312 1 SPRING-EXT .25-W .58~LG BE Cu 28480 1460-1312
2950-0043 S NUT=HE X=DBL~CHA® 3/8-32~THD ,094-THK 73743 2X 28200
9220~1762 1 1UST COVER 28480 9220~1762
5040~-7032 1 FO0Ts REAR 28480 5040-7032
05300-00006 2 {L1Py RFI 28480 05300-00000
05300-20010 1 CASE 28480 05300~-20010
05300-40003 4 SUPPORT, BOARD 28480 05300-40003
05300~40004 4 GUINEy SLIDE 28480 05300~40004
05201-20005 1 STAND, TILT 28480 05301-20005
05301-40001 1 FOOT 2R68D 05301~-40001
05305-00005 1 PANEL ¢ FRONT 28480 05305-00005
05305~-00006 1 PANEL s REAR 28480 05305-00006
05305-00007 1 BRACKETy FRONT 28480 05305-00007
05305-00008 1 ClLIVERs HOGUSING 28480 05305-00008
05305-00009 1 SHIELDy AMPLIFIER 28480 05305-00009
05305-00011 1 HPACKET, 80 MHZ 28480 05305-00011
05305-20105 1 INSULATOR 28480 05305-20105
05354~00009 GROUND SPRING, GOLD 28480 05354-00009

See introduction to this section for ordering information
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Model 5305B
Replaceable Parts

Figure 6-1. Details of Input Connector J1 and Fuse Mounting

9E-6-8

_ FLAT WASHER
2190-0068
HEX NUT
{ ggsoog 20104 ‘;“{_ 05900038
SPECIAL / j _ LOCKWASHER
BNC | 1250.0632
05305-60205 . PANEL |
—{ T FUSE Y 1
2110-0301
D [T g
77777 T —" { MiINI.CONNECTOR
PANEL 95305-60206
NOTE USE A BNC CONNECTOR TO REVMOVE AND
TIGHTEN THE FUSE JACK
Table 9E-6-2, Manufacturers Codce List
Mfr No. Manufacturer Name Address Zip Code
01121 Allen-Bradley Co Milwaukee, W} 53212
01295  Texas Instr Inc Semicond Cmpnt Div Dallas, TX 75231 e
04713 Motorola Semiconductor Products Phoenix, AZ 8H008
07263 Fairchild Semiconductor Div Mountain View (A 94040
09023 Cornell-Dubilier Elek Div Fed Pac Sanford, NC 27330
16299 Corning Gl Wk Elec Cmpnt Div Raleigh, NC 27604
24226 Gowanda Electronies Corp Gowanda, NY 14070
24546 Corning Glass Works (Bradford) Bradford, PA 16701
24931 Speciality Connector Co Ine Indianapolis, TN 46227
26654 Varadyne Inc Santa Monica, CA 90403
27014 National Semiconductor Corp Santa Clara, (A 95051
284580 Hewlett-Packard Co Corporate HQ Palo Alto, CA 94304
30983 Mepcos Electra Corp San Dicgo, CA 92121
H628Y Sprague Electric Co North Adams. MA 01247
71785 TRW Elek Components Cinch Div Elk Grove Viliage, L 60007
72136 Electro Motive Corp Sub IEC Willimantic, ¢ 06226
73743 Fischer Special Mfg Co Cincinnati, OH 145206
TH915 Littlefuse Inc Des Plaines, 11, 60016
77068 Bendix Corp Electrodynamics Div North Hollywaood, CA 91605
T8AH3 Tinnerman Products Ine Cleveland, Otll 44129
91949 Amphenol Sales Div of Bunker-Ramo Hazelwood, MO 63042



Model 53058
Manual Changes and Options

SECTION IX E
5305B 1300 MiHz COUNTER

SUBSECTION VII
MANUAL CHANGES

9E-7-1. MANUAL CHANGES 9E-7-3. Newer Instruments

9E-7-2. Section IX E applies directly to model 53058 9E-7-4. As changes are made, newer instruments
1300 MHz Counters having Serial Prefix number may have serial number prefixes not listed in Section
1616A. IX E. The manuals for these instruments will be sup-

plied with “Manual Changes” sheets containing the
required information; replace the affected pages with
the replacement “manual changes” pages. Contact
the nearest Hewlett-Packard Sales and Service Office
for information if these pages are missing.

9E-7-1






9E-8-1.

INTRODUCTION

Model 5305B
Circuit Ihagrams

SECTION IX E

5305B 1100 MHz COUNTER

SUBSECTION Vil

CIRCUIT DIAGRAMS

c. Component location views of the printed-circuit
boards.

9E-8-2. This subsection of the manual contains the . c s .
. L, . d. Schematic diagrams of the counter.
following information:

a. A signal list that gives the signal name and con-
nector pin number of each signal that intercon-

9E-8-3. Use the information in this subsection in con-
junction with the information provided in Subsection
V, Maintenance, while troubleshooting the counter.

nects with the mainframe (see Table 9E-8-1).

b. Signal waveforms at key points in the input
amplifiers and clock circuits.

Table 9E-8-1. Counter Signal List

PIN
NO SIGNAL NAME DESCRIPTION
1 OV Circuit operating voltages
9 -HV
3 -17V
. e . Common power and signal return line.
1 COMMON RETURN
; 1 Signal to be counted in the mainframe.
X — Goes low when the mainframe counter reaches 9% full-scale.
6 Al Tied to pin 14.
= ) Time Base Clock 10 MHz or 10 MHz + 186.
———— High during the measurement cycle, low during the display
5 INITIRIT 1;, during the measurer v ow during the display
cycle.
— Low signal forces the main gate flip-flop in the mainframe
9 OPEN o
to the open position.
CLOSE Low signal forces the main gate flip-flop in the mainframe
10 Ok to the closed position.
11 LOG Logarithmic pulse tram from time base triggers main gate flip-
19 NC flop on rising edge.
—_ Inverted log pulses while main gate in mainframe is open
5 -
13 EXPONEN indicates number of auto-ranging steps.
——— Low signal enables overflow and storage.
14 OVERFLOW
High signal resets all registers.
15 RESKT BT SIR gsters
6 CLOCK 10 MHz reference signal from mainframe crystal oscillator.
. MAX TIME Low signal enables closing of the main gate in the mainframe
17 ‘ on next log pulse. Rising edge initiates display cycle.
R s : Output from the time base decade that is selected by the
I8 FIME BASE OUTPUT time base select code on pins 22, 23, and 24.

9E-8-1



Model 5305B

Circuit Diagrams

Table 9E-8-1. Counter Signal List (Continued)

PIN NO. SIGNAL NAME DESCRIVTION

19 PRINT [Low signal provides print comniand to rear panel connector
on mainframe.

20 TRANSFER Low signal transfers data to diszplay. High signal stores data.

21 1 MHz TIME BASE INPUT Input direct from plug-on bypas-ses control circuit.

22 ) ) SE SELECT A . .

iy ”{{I\I\:[i: :2%: SEl FE‘T B ‘ [me base select code A, B, and O determines the time base

24 TIME BASE SELECT ¢ s frequency at the time base outpat, pin 1%,

25 +22°V Full wave rectified voltage fron the power transformer
secondary. Provides power to charge the battery pack. If
no battery pack is used, pin 7 i5 connected via the plug-on
to pin A0 (DC-IN).

26 LAY

27 Hz

2N M Pins 27 through 31 provide the drive to the annunciator

" . lights on the front panel. A l-w signal lights the corre-

- N sponding indicator.

30 K

31 u

N MAN RES Low signal from front panel pushbutton switch or rear panel

e ’ input clears the system to zero.

33 DP1 Low signal activates decimal point 1.

31 Dp2 [Low signal activates decimal point 2

3D NCO

36 AT YRESS X . S :

:: :;;:” ::)II ]lil‘] X X Digit address code X, Y. 7 frore the display scanner

{; ])[(;”, :»\I'JI‘HI{HH.A\' v indicates which data dignit is being displayed.

19 DIGIT SELECT Y Digit select code X, Y. 7 15 the vode that selects the mainframe

‘“') I)l("]'l‘ ;\l‘)l‘)i{b“i\‘ v counter digit that is to be displaved. If the mainframe counter is

AH I)I('II'I‘ SE] F("‘l""/ ’ displaved directly, the corresponding lines of the digit address

TR A : code and the digit select code cire connected together.

12 DATA " The data code A, B, C, D represeats the digit to be displayed

0 DATA (' in binary coded decimal form. [ata lines can carry the main-

h I)[\T‘\ R frame counter information to i plug-on as well as to the

,1; ])f\,lf\ e display or can bypass the counter and bring plug-on data to

i i the display.

46 NP3 Low signal activates decimal point 3.

17 NP4 Low signal activates decimal point 4.

AR DPH Low signal activates decimal point 5.

19 COMMON RETURN C‘ommon power and signal return hine.

A0 DO IN D Power to power supply from hattery pack or from 22 volt
input power at pin 2H.

YE-8-2



Model 5305B
Schematic Diagrams

Part of Figure 8-1. Channel B and Frequency Multiplier Circuits, Schematic Diagram

Input Signal: 9 kHz at 1V rms
Oscilloscope: HP 180A/1801A/1821A with 10:1 probe

Oscilloscope Settings: DISPLAY: ALT

(Unless otherwise stated) POLARITY: +
Coupling: A.C.
TIME/DIV: .1 ms

1. 1V/DIV 3. .02V/DIV \

2. .01V/DIV 4. .06V/DIV Appears as a sine wave

with small input signal

5. .05V/DIV
6. .2V/DIV

9E-8-3



Model 5305B
Schematic Diagrams

Partof Figure 8-1. Channel Band Frequency Multiplier Circuits, =¢bematic Diagram (Cont’d)

9k-8-4



NOTES
1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.
2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;
CAPACITANCE IN PICOFARADS
INDUCTANCE IN MICROHENRIES
3. +17vB -5VA AND +5VB IS SWITCHED
FROM A1S81
A1 TABLE OF ACTIVE ELEMENTS
Ref. Desig. HP Part No. Mfr or Industry Part No.
CR1, 10, 16, 20,22 1910-0016
CR2,4,5,7 1901-0179
CR3 1902-0025 SZ 10939-182
CRs6, 8,15, 16, 17 1901-0040
18, 19 1901-0040
CR9, 11, 12,13, 21 1801-0535
CR14, 23 1901-0028 SR 1358-9
CR24 1901-0460
Q1 1855-0081 2N5245
Q2 1853-0247
Q3 1855-0386 2N4392
) Q4,7,14,17,19 1854-0071
\;‘ Q5,8,9,10 1853-0015
Q6 1854-0634 MPS-UO1
Q11,12,13, 18 1854-0009
Q15, Q16 1853-0036 SPS-3612
U1 1826-0275 MC78L12CP
U2 1826-0274 MC78L15CP
u3 1820-0621 SN7438N
U4 1820-0910 SN74LS83N
us 1820-1166 DM85L5TN
u6 1820-1224 MC10216P
U7, 23 1820-0493 LM307N
us 1826-0139 MC1458P1
U9 1820-0681 SN74S00N
u10 1820-1206 SN74LS27N
U1 1820-1443 SN741.S293N
u12 1820-0804 MC10106P
U13 1820-0803 MC10105P
ula 1820-1383 MC10138L
U1s, 16 1826-0174
Uiz 1820-0817 MC10131P
uis 1820-0584 DM74L02N
u19, 20, 21 1820-1442 SN74LS290N
u22 1820-0630 MC4044P
u24 1820-1307 SN74S132N
U256 1820-1225 MC10231P
U26 1820-0712
u27 1820-0147 7812UC
u28 1826-0122 7805UC




Model 5305B
Schematic Diagrams

Jart of Figure 8-2. Channel A

and Logic Board Circuir |

schematic iagram

U5VUoDIV, 2 us DIV, AC ALT

Note: Wavelorms 1 thru 10 taken with |

OOV DIV, D us: DIV, ACALT

AV DIV, 5 us DIV, ACCALT

TION switch set to .1 Hz. Waveforms 11 thri |
100 MHz input.

DV

Mliz inpui 1ad RESOLU-
5 taken with

DIV, DCALT

2

DIV s DIV, DCALT MAG-X10

9k-8-6




Model 5305B
Schematic Diagrams

Part of Figure 8-2. Channel A and Logic Board Circuits, Schematic Diagram (Cont’d)

.05V/DIV, .1 us/DIV, DC/ALT .05V/DIV, .1 us/DIV, AC/ALT

A2 1.3 GHz AMPLIFIER
DC VOLTAGE MEASUREMENTS WITH NO INPUT SIGNAL

ATTN: MIN RANGE: 1300 MHz
ATTN: MAX

1. CR5 Anode 10.5V

2. CRbH Cathode 10.2V 1. CR5 Anode 3.1V

3. CR6 Anode 12V 2. CR5 Cathode 25V

4. CR6 Anode 11.2V 3. CR6 Anode ov

5, CR8 Cathode 10.5V 4. CR6 Cathode 0V

6. CR9 Anode 10.2V 5. CRS8 Cathode 1.4V

7. CRI10 Cathode .8V 6. CR9Y Anode 2.0V

8. CRI12 Cathode 8V 7. CRI10 Cathode .82V

9. CRI11 Cathode 8V 8. CRI12 Cathode 8.0V
9. CRI11 Cathode 8.0V

NOTE
These voltages will vary depending on the position of R13.
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Model 53058
Schematic Diagrams

Part of Figure 8-2.

Channel A and Logic Board Circuits, Scheniatic Diagram (Cont'd)

A2 TABLE OF ACTIVE ELEMENTS

Ref. Desig.

CR1, 7

CR2, 4

CR3

CRG, 6, 8, @
CR10, 11, 12
CR13

it Iy
exE &
a
§ Cie
U2 [BRie] u4
C15

HP Part No.

1902-0032
1901-0050
1902-3171
190106398
1901-0179
1901-0040

1820-0223
5088-7017
1820-1695
1820-1694

Mfr or Industry Part Nc.

SZ 10933 107

SZ-1093%) "94

LM301AH

REFERENCE DESIGNATIONS

Al

C150
CR1-24
J1
L7
P1
Q119
R194
S1-2
TP110
U1-28

A2

C118
CR1-13
L13

R1.25
utl4
W1

9E-8-8
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