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SECTION IX G
5307A HIGH RESOLUTION COUNTER

SUBSECTION |
GENERAL INFORMATION

9G-1~1. INTRODUCTION

9G-1-2. This subsection of the manual explains the purpose and use of Section IX G of the
HP 5300 Measuring System documentation, gives a description of the HP 5307A High Resolution
Counter (see Figure 9G-1-1), and provides instrument identification and specifications
information.

9G-1-3. PURPOSE AND USE GF SECTIONIX G

9G-1-4. Section IX G contains the information necessary to install, operate, and maintain the
high reselution counter. Parts iists, component-locator iHustrations, and a schematic diagram
are included. Insert this document in the HP 5300 Measuring System manual as part of Sec
tion IX.

8G-1-5. INSTRUMENT DESCRIPTION

9G-1-6. When plugged onto a 5300 mainframe, the high resolution counter can measure fre-
quencies between 5 Hz and 2 MHz or 50 CPM {eounts per minute} and 10,000,000 CPM. The
measured frequency is displayed with six digits of resolution. Front-panel switches select
positive or negative friggering, input aitenuation, and low-pass filtering. All electrical and
mechanical specifications are listed in T'able 9G-1-1.

9G-1-7. INSTRUMENT IDENTIFICATION
9G-1-8. Hewlett~Packard uses a iwo-section, nine-digit serial number (000CAN0000) mounted
on the rear panel to identify the instrument. The first four digits are the serial prefix and the last

five digits refer to the specific instrument. If the serial prefix on vour instrument differs from

Figure 9G-1-1. Model 5307A High Resolution Counter
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9G-1-2

that listed on the title page of this section, there are differences between the manual and your
instrument. Lower serial prefixes are documented in Subsection VII and higher serial prefixes
are covered by a manual change sheet included with the manual.

9G-1-9. The printed circuit board within the instrument is identified by a two-section, 10-digit
part number {e.g., 05307-60001) and a four-digit series number (e.g., “SERIES 1140A”). The
series number identifies the elecirical characteristics of the complete printed-cirenit assembly.
A replacement circuit~board assembly may have a different series number than the assembly
originally supplied with the instrument. Therefore, when troubleshooting a circuit-board
assembly, ensure that the series number on the schematic diagram matches the series number on
the board assembly. If the series number on the assermnbly is lower than the number on the sche-
matic diagram in Subsection VI, refer to Subsection VII of this document for change infor—
mation. If the series number on the assembly is higher than the number on the schematic
diagram in Subsection VIII, the change information is provided in a manual change sheet which
is available from the nearest Hewlett-Packard Sales and Service Office.

Model 5307A
General Information



Table 9G~1-1. Specifications

INPUT

Range: Hz mode 5 Hz to 2 Mz
CPM mode 50 to 10M counts/minute ((.833 Hz to 166 KHz)

. Sensitivity (min}):

Sinewaves Hz CPM

10 mV rms . 5 Hz - 1.2 MHz 120 CPM - 10M CPM

25 mV rms ) 1.2 MHz ~ 2.0 MHz : 50 CPM - 120 CPM
Pulses

For low duty cycle pulses (<15%)
15 mV peak for 250 nsec pulses

100 mV peak for 100 nsec pulses

| Attenuator: <1 or +100 effectively raises basic input sensitivity by a factor of 100 {10 mV-25V

to 1 V=250 V)
Low Pass Filters (3 dB Point): 100 Hz 10 KHz
Max Attenuation 60 dB 40 dB
Roll off 20 dB per decade 20 dB per decade

Impedance: No filters, 1 MQ shunted by <60 pF -
100 Hz filter, 3 MQ shunted by series combination of 100 K¢ and .015 uF
10 KHz fitter, 1 MQ shunted by series combination of 100 K and 150 pF

Coupling: ac

| Overload Protection: 200 V rms below 10 kHz

2 x 108V Hz {voltage times frequency) rms to 0.4 MHz
5 V rms above 0.4 MHz,
with +100 attenuator, 300V rms

Trigger Level: Selectable positive or negative for optimum triggering from sinuscidal inputs
or pulses

Basic sensitivity can be varied continuously up to 2.5 V rms by adjusting sensitivity contrel. §

9G-1-3
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Table 9G-1-1. Specifications (Continued)

FREQUENCY MEASUREMENT
Periods Averaged: Automatically selected for maximum resolution. Two periods are averaged
for signals up to 100 Hz. For each decade increase in the mput signal the
number of periods averaged increases by a factor of 10 ap to 200,000
periods averaged above 1 Mz,
Measurement Time: Varies from 312 msec for a display of 170000 to 815 msec for a display of
999000, -«
Hold-off adjustable from .35 usec to 3.5 usec and 1 msec to 10 masec.
Accuracy: *3 x 107" & | count * trigger error™ * time base error.
*+3 x 10~%is due fo reciprocating scheme and is worst case,

**Trigger error is less than +.03% of one period + periods averaged for sine waves with 40 dB
or better signal to noise ratio.

Display: In Hz mode; Hz and MHz with automatically positioned decimal point.
I'm CPM mode; M with automatically positioned decimal point,

GENERAL

Check: Measures internal reference frequency. Displays 1.00000 MHz in Hz mode, 100000 M
in CPM mode.

Cperating Temperature: 0° to 50°C
Power Requirements: Including 5300 Mainframe, nominally 10 watts
Weight: Net 2 Ibs. {0.9kg). Shipping 3% lbs. (1.5kg)

Dimensions (with 5300 Mainframe): Height: 3% in. (89mm); Width: 5% in. (160mm);
Depth: 9% in. (248mm).

Model 5307A

General Tnfammatinne




Installation

SECTION IX G
5307A HIGH-RESCLUTION COUNTER

SUBSECTION 11
INSTALLATION

.

9G-2-1. UNPACKING AND INSPECTION

9G-2-2. If the shipping carton is damaged, ask that the carrier's agent be present when the
instrument is unpacked. Inspect the instrument for damage such as scratches, dents, broken
knobs, etc. If the instrument is damaged or fails t0 meet performance tests when used with the
5300 mainframe, notify the carrier and the nearest Hewlett-Packard Sales and Service Office
immediately. Performance check procedures are located in Subsection V, and Sales.and Service
Offices are Histed in Section VI of the 5300 portion of the manual. Retain the shipping carton
and the padding material for the carrier’s inspection. The Sales and Service Office will arrange
for the repair or replacement of the instrument without waiting for the claim against the carrier
to be settled.

9G-2-3. STORAGE AND SHIPMENT

9G-2-4. PACKAGING. To protect valuable electronic equipment during storage or shipment,
always use the best packaging methods available. Your Hewlett-Packard Sales and Service
Office can provide packaging material such as that used for original factory packaging. Contract
packaging companies in many cities can provide dependable custom packaging on short notice.
The unit was originally packaged as follows:

The original container is a corrugated cardboard box with 200 ibs. burst test (HP 9211-1620).
The instrument is secured and protected in the box by a top and bottom molded frame of
polystyrene foam (HP No. 9220-1545),

9G-2-5. ENVIRONMENT. Conditions during storage and shipment should normally be limited
as follows: '

a. Maximum altitude: 25,000 ft.
b. Minimum temperature: -40°F (-40°()
c. Maximum temperature: +187°F (+75°C)

8G-2-6. INSTALLATION AND REMOVAL OF PLUG-ON

9G-2-7. The counter must be used with a 5300 mainframe to make measurements. Mate the
counter and the mainframe according to the instructions given in Section II in the 5300 main-
frame documentation., '

8G-2-8. PORTABLE OPERATION

9G-2-9. Use of the HP Model 5310A Battery Pack enables the 5300 mainframe and the counter to
be used in areas removed from ac power sources. The battery pack provides a minimum of 3
hours operation (typically 5 hours) at 20¢ to 30°C operating and charging temperature. Tables
1-2 and 1-4 of the 5300 portion of the manual liste the battery pack as an available accessory.
Documentation for the battery pack is also inciuded in Section IV through VIII of the 5300 portion
of the manual. To prepare the 5300/5307 for portable operation, refer to Paragraph 2-15 and
Figure 2-2, of the 5300 portion of the manual. .

9G-2-31
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SECTION IX G
5307A HIGH RESOLUTION COUNTER

'SUBSECTION i
OPERATION

9G-3-1. INTRODUCTION

9(3.3-2. This subsection of the manual provides operating instructions for the counter. De-
scriptions of the front-panel controls and connectors are given in Figure 9(3-3-1.

Figure 9G-3-1. Front-Panel Controls and Connectors

[@3] 53074 HIGH RESOLUTION COUNTER
LOW PASS . SENSITIVITY
FILTERS )

NEG

CHECK pushbutton. When depresged, places counter in the check mode of operation.

CPM pushbuiton. Selects either a digplay in counts per minute (depressed position)
or a display in Hertz (non-depressed position).

NEG TRIG pushbutton. Selects a negative trigger level and slope when depressed.
Selects a positive trigger level and slope when in the non-depressed position.

LOW PASS. FILTERS. The 100 'Hri'and 10 KHz pushbuttons, when depresséd, select
low pass filters with cutoff frequencies as specified.

ATTEN = 100 pushbutton. When depressed, attenuates the input signal by a factor
of 100.

SENSITIVITY control. Sets the sensitivity of the counter. Clockwise rotation in-
creases sensitivity,

INPUT and common terminals. Used for connection of signal to be measured. Be sure
1o observe polarity considerations. Connect source common to counter common and
the signal line to be measured to the INPUT terminal.

9G-3-1

 Model
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9G-3-2

9G~3-3. OPERATING CONSIDERATIONS

9G-3-4. The following paragraphs describe the uses of the counter's front-panel controls with
emphasis on specific measurement problems and applications.

4G-3-5. CHECK MODE. Pressing the front-panel CHECK pushbution places the counter in the
check mode of operation., Use this mode to make a quick check of overall instrument operation.
Proper operation of most circuits within the counter is verified by a display of 1.00000 MHz
{100 000 M if CPM pushbutton is depressed) when the counter is operated in the check mode.

9G-3-6. NORMAL OPERATING MODES. The CPM (counts per minute) pushbution is used to
select the counter’s mode of operation. When the CPM pushbutton is depressed, the 5300 main-
frame displays the number of pulses per minute that cecur at the INPUT terminal . When the
CPM switch is not depressed, the mainframe displays the input frequency in Hertz (cycles per
second).

9G-3-7. TRIGGER AND SENSITIVITY SELECTION. The front-panel NEG TRIG (negative
trigger) pushbutton selects a negative trigger level and slope when depressed and a positive
trigger level and slope when in the non-depressed position. The SENSITIVITY control sets the
signai level that is required to trigger the counter. If negative-going pulses are to be measured,
depress the NEG TRIG pushbutton; if positive pulses are to be measured, leave the NEG TRIG
pushbutton in the non-depressed position. Sine wave inputs can be measured with either
positive or negative triggering. In all cases, adjust the sensitivity control for a stable main-
frame display. :

9G-3-8. SIGNAL ATTENUATION. The front-panel ATTEN + 100 pushbutton is used to extend
the range of possible voltage levels that may be applied to the INPUT terminal. When the
ATTEN -+ 100 pushbutton is depressed, the counter can measure signals with voltages up to 300
Vrms. When the pushbutton is in the non-depressed position, the voltage limit varies from 200
Vrms (maximum) below 10 kHz to 5 Vrms (maximum) above 400 kHz. Refer to the specifications
in Table 9G~1-1 for further information. When the position of the ATTEN + 100 pushbutton is.
changed, the SENSITIVITY control usuaily requires readjustment for a stable mainframe dispiay.

9G-3-9. LOW-PASS FILTER SELECTION. Two LOW PASS FILTERS can be selected with
front-panel pushbutton switches: a 100 Hz filter and a 10 kHz filter. Depressing one of the filter
pushbuttons inserts the filter in the signal line; releasing the pushbutton removes the filter from
the signal line. These filters provide a means for eliminating interfering signals that have fre-
quencies above the panel-listed frequency. For example, by depressing the 10 kHz pushbutton,
a 5 kHz signal will be measured by the counter while an interfering signal at 20 kHz is sharply
attenuated.

9G-3-10. COUNT HOLDOFF CAPABILITY. Provision is made within the counter to adjust the
length of titme that the counter circuits are inhibited after counting a pulse. This feature is useful _
for measuring ringing signals (such as those encountered when a magnetic pickup transducer
is used to generate the counter’s input signal) when it is desirable to count only each puise group
and to eliminate any accumulation of counts from subsequent ringing within each pulse group.
With proper adjustment, the counter will count the leading pulse of a ringing waveform and
inhibit any further count accumulation until after the ringing has subsided. The counter is
adjusted at the factory.so the holdoff feature does not limit counting at the maximum specified
frequency (see Table 9G-1-1, Specifications). For information on changing the count holdoff
time, refer to the Pulse Width Adjustment procedure in Subsection V.

Model H307A
Ovperation
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9G-3-11. OPERATING PROCEDURE

9G-3-12. Operate the counter according to the following procedure.

TO AVGID POSSIBILITY OF BODILY INJURY AND/OR EGQUIP-
MENT DAMAGE WHILE PERFORMING THE FOLLOWING PRO-
CEDURE, BE SURE TO OBSERVE POLARITY REQUIREMENTS
WHEN CONNECTING TEST LEADS. ADDITIONALLY, DO NOT
EXCEED THE INPUT VOLTAGE LIMITATIONS AS SPECIFIED 1IN
TABLE 9G-1-1.

a. Mate the counter with the 5300 mainframe as deseribed in Subsection II, Installation.

b.  Set front-panel ATTEN = 100 pushbutton switch as necessary for the anticipated voltage
level of the input signal. If voltage is unknown, attempt to make the measurement with
the ATTEN + 100 pushbutton depressed. If the counter will not provide a stable display
at any setling of the SENSITIVITY control and the voltage is known to be less than the
maximum limits specified in Table 9G-1-1, release the ATTEN + 100 pushbutten,

c. If a display in counts per minute is desired, depress the CPM pushbutton, If a display in
Hertz is desired, the CPM pushbutton must be in the non-depressed position.

d. Depress the NEG TRIG pushbutton if negative pulses are to be counted. Leave the NEG
TRIG pushbutton in the non-depressed position if positive pulses are to be counted.
The frequency of symmetrical waveforms can be measured with the NEG TRIG push-
button in either position.

¢.  Connect suitable test leads between the counter and the signal source.

f. Tum the SENSITIVITY control fully cew, then advance the control in the cw direction
until a stable display is obtained. '

9G-3-3
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SECTION IX G
5307A HIGH RESOLUTION COUNTER

SUBSECTION 1V
THECRY OF OPERATION

9G-4-1. GENERAL THEORY

93-4-2. The B30TA is a freguency counter that measures low frequencies and yields high reso-
lution in & minimum of time, e.g., 60.0000 Hz in 4 sec. To do this, the counter makes a period
average measurement of the input signal, generates an internal frequency that is proportional to
the period average measurement, makes a peried average measurement of the generated fre-
quency, and displays the result as frequency. The instrument is a true reciprocal-taking counter.

9G-4~-3. The following sequence of events occurs on the Al Logic Board Assembly during each
measurement cycle. First, a period average measurement of the input signal is made; that is, the
Period/Frequency Generator Counter accumulates divided clock pulses, while the input signal
accumulates counts in the mainframe’s Time Base Counter. At the end of the measurement, the
actual number of periods is recorded in an exponent counter, while the Period/Frequency Gen-
erator {P/FG) Counter contains the number of clock pulses in BCD form. Since each clock pulse
represents a specific amount of time, the total amount of clock pulses represents the time it took
to accumuiate 100 periods of the input signal. This clock data is multiplexed by the Counter
Multiplexer, one digit at a time, and is stored in a RAM (random access memory). While these
counts are being stored, the mainframe counter that totalized the input signal is being reset:
The exponent counter retains a BCD digit that represents the number of measured periods.

© 9G-4-4, After the clock data is stored in the RAM, the P/FG counter again accumulates divided
clock pulses. These pulses are not counted for the purpose of totalizing clock pulses, but rather
for generating BCD codes at a constant rate. These codes, or digits, are processed decade-by-
decade with the clock data stored in the RAM. The result of the process is a digitally produced
frequency that is proportional to the original input period. This signal becomes F2, while the
cleck signal that generates the BCD codes becomes F1, hence, another period average
measurement.

9(z-4-5, F‘rem a theoretical standpoint, the input frequency (¥} is used to produce average mea-
surement (p‘“}, the data from which is used to generate a proportional frequency (F P o

>

% g
gen 5
. This’ f}fequency (Fgen) 18 used to produce another period average meaqurement (P gen

Smce Pgen egquals F—ﬁ; and recalling that the generated frequency is proportional to the stored
. ) i 1 1.
period average (F gon & PX), then the result is a frequency measurement: Pg en ——-—Fgeno: P, FX.

If the actual number of periods were included, the formulas would appear as follows:
N Period Average of Measured Signal: -; 8107
where 16% = number of periods measured.

Internally generated frequency (F__ » F e 100

gen clk ° F

1 = F e 107
X * X Sah
Fak®onegs  © 10
X

M . 1 " 5
Period Average of Internal Frequemcy. F g 10%e Fron Fo ®10°e

The decimal point position adjusts for varying values of 109,

’ 9G-4-6, Auntoranging is accomplished as follows. First, the Period/Frequency Generator Counter
always accumulates enough pulses during the first period average to exceed 10 percent of capac-
ity. This ensures that all six counter decades contain data. While the period average data is being -

9G-4-1
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R TR

accumulated, the Exponent Counter accumulates EXPONENT pulses from the mainframe. The
number of EXPONENT pulses that occur during the period average accumulation indicates the
number of positions that the decimal point must be moved in the mainframe display. The Expon-
ent Counter data ig decoded and used to drive the appropriate decimal point control line o the
mainframe. .

9G-4-7. AZ INPUT BOARD THEORY

9G-4-8. The input signal enters the board and passes through DC blocking capacitor Cl to input
attenuator R1, R2. Capacitors C2 and C3 provide frequency compensation at the higher fre-
quencies. With the ATTEN button out, the switch wiper connects Pins 2 and 3 of S1A, providing
a direct input (X1); with the button pressed in, the switch wiper connects pins 1 and 2, selecting
the attenuated signal (X100). The signal then passes through a block that provides both over
voltage protection for Q1 and switchable low pass filtering. Resistors R3 and R4 provide current
limiting for clamp diodes CR1-CR4; they also provide the the R for the RC low pass filters.
Capacitors C5 and C7 provide the C for the low pass filter. With neither filter selected, capacitor
C4 bypasses R4 to improve high frequency performance.

9G~4-9. The first active stage is a sensitive, FET input, comparator consisting of Q1 and U1. This
circuit compares the input voltage (at QLA’s gate) to a “trigger level” voltage {gate of Q1B = TPIL)
and changes its output state when the two are equal. The “trigger level” voitage is derived from the
comparater output (U1(7), TP2). This path provides the positive feedback required to make the inpud
circuit a Schmitt trigger.

9G~4-10. The input signal is capable of swinging both positive and negative. If the counter’s oper-
ation is to include the capability of triggering on either of these polarities (as selected on the front
panel), the trigger level must be capable of following these voltage swings. (Recall that triggering
occurs when the input voltage and the trigger level voltage are equal.) This capability is controlled
by the NEG TRIG switch and is accomplished by connecting the output of U1 to a pair of supply
voltages: +3.3V or -3.3V. The Schmitt trigger output (TP2) will swing from +3.3V to ground or ground
to -3.3V with the NEG TRIG button pushed in. The actual trigger levels are controlled by the
SENSITIVITY pot R1. This aliows adjustment from minimum sensitivity (full cow with trigger levels
of =3V and 0V) to maximum (fell cw with trigger levely of =6mV and 0V).

9G-4-11. Figure 9G-4-1 shows the trigger method along with the hysteresis band. Resistors R17,
18, and 15 offset the lower limits of the hysteresis band to ensure that low duty cycle pulses can
¢ross both levels of the band.

UPPER LIMIT OF BAND VARIABLE

/'\ FROM 6 mV TO 3V WITH R1

\ s E 8A
P e ' Sa——— LOWER LIMIT GF BAND

/ \ i OFFSET
POS TRIG NEG TRIG / OFFSET
T T e e g

' N

v .

NEG TRIG

PQS TRIG

ov

Figure 9G-4-1. Trigger Methods and Hysteresis Bands

Model 5307A
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G(3-4-12, Since the output of the Schmitt trigger is not directly compatible with TTL, it is followed
by level converter U2, The voitage divider of R19, 20, and 21 places +1.1V on UZ2{2) and -1.1V on
U2(5). The output of UZ changes states when pins 3 and 6 go either above +1.1V or below -1.1V.

9G~4-13. The negative-going output of U2 féeds into a non-retriggerabie one-shot, U3 (.e.,
the device will not accept another input pulse until the one-shot “times out” from the first puise).
The one-shot prevents the counting of unwanted pulses. The pulse width of U3 is coniroiled by
RE8, C18, and C17. Disconnecting W1 from C17 decreases the negative pulse width.

9G-4-14. A1 LOGIC BOARD THEORY

9(G~4-15. The counter has three distinct phases of operation: (1) the initial period average phase,
{2) the data sterage phase, and (3} the frequency generation and final period average phase.
Some of the counter circuits perform different functions during the different phases; therefore,
the following paragraphs describe circuit operation during each phase. Descriptions of check
mode operation and CPM operation are given after the descriptions of the three standard oper-
ating phases. When reading the text, refer to the four flow diagrams at the end of this section.

9G~-4-16. Initial Measurement Phase

9G~4-17. At the end the reset operation, the input signal is supplied (as the Fx signal from the
A2 Input Board Assembly) to the cloek input of A1U2Z3B, the Divide-by-Two flip-flop. The output
of the Divide-by-Two flip-flop is gated to the 1 MHz TIME BASE INPUT line to the 5300 main-
frame, where it accumulates counts in the time base decade. The purpose of this sighal, however,
is not to record counts; its importance is in generating EXPONENT pulses each time the accumu-
lation of pulses reaches a new power of ten (10!, 102, 103, etc.). The EXPONENT pulses are
totalized in U32 for determining the decimal point later in the operation. While the time base de-
cade is accepting the Fx signal, A1U21 Clock Divider supplies 5 MHz clock pulses, through Clock
Switch A1U19B, to the P/FG Counter (Perliod/Frequency Generator Counter, A1UL threugh
Al1Us).

9G-4-18, When the P/FG Counter reaches 10 percent of capacity (100,000 counts), the J input of
the P10 flip-flop (AlU28B) goes high. When the counter accumulates eight more counts,
AlU(12) goes from high to low and clocks the P10 flip-flop. The P/FG counter continues to
count clock pulses until the next EXPONENT pulse from the 5300 mainframe clocks the PE flip- -
flop, A1U28A. The resulting low Q output of the PE flip~flop and the low Q cutput of the P10 flip-
flop cause the cutput of gate AIUZ6B to go low; this inhibits the passage of Fx pulses to the 1
MHz TIME BASE INPUT line and, on the following 5 MHz clock pulse, inhibits the passage of
clock pulses to the P/FG Counter. The number of input signal periods that occur while the P/FG
Counter accumulates clock pulses varies with the measured input signal frequency and ranges
from 2 periods to 2 x 10° periods.

9G-4-19. Data Storage Phase

9(G-4-20. This phase performs two operations: It stores the clock data in a RAM, and it resets the
mainframe’s time base decades for the next measurement phase. Because the P/FFG Counter
must be used during the frequency generation and final period average phase of operation, a
separate storage operation must be performed to retain the original contents of the counter. This
is accomplished by using the DIGIT ADDRESS X, Y, and Z lines from the 5300 mainframe to
shhultaneously address the Counter Multiplexer, A1U8 through A1U12, and the storage RAM
{Random Access Memory), A1U15. The DIGIT ADDRESS X, Y, and Z lines pass through the
Address Multiplexer, A1US8, and are suppiied directly to the RAM; gates A1U14C and A1U14D

;@ modify the code to the counter multiplexer so that P/TFG Counter data is stored in reverse order,

" § ie., U6 data into the RAM’s least-significant address location. The reason for this is discussed in
subsequent paragraphs regarding the final operating phase; however, Table 9G-4-1 shows the
coding for the data storage.

9G-4-3
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Table 9Ci-4-1. Multiplexer Codes for Data Storing Phase

ADDRESSES COUNTER DECADES

XY Z iy C B A

00 0 10 U6
00 1 1060 Us
010 11 1 U4
¢ 1 1 110 U3
100 00 1 U2
1 01 00 0 Ut

9G~4-21. At the end of the original measurement phase, the @ output of the P10 flip~flop is high
and the Q output of the PE flip-flop is high. These signals and the high TIME BASE QUTPUT
signal line cause the TB Output Inhibit flip-flop to be set via gate A1U24C. The resuiting low
enable signal at A1U20D(11) allows passage of the following low TIME BASE OUTPUT pulses
through A1UZ0D. The TIME BASE OUTPUT pulse arrives after the 5300 mainframe divides the
3.33 MHz signal on the F2 line by a factor determined by the setting of switch A1S1, which con-
trols the TB SELECT A, B, and C signal lines. (The 3.33 MHz signal on the F2 line originates at
the clock divider, A1U2I, and propagates through A1UU19A, A1UZ0A, and A1U25.) The F2 signal
is used to siew the time base counter until the counter reaches maximum capacity, as determined
by its enabled decade (typically the 105 decade). At this point, the counter contains all zeros and
has, in effect, been reset,. -

9G~4-22. Frequency Generation and Final Period Average Phase

9G-4-23. When the time base counter has been slewed to its capacity, it outputs a low pulse on
the TIME BASE OUTPUT line that clocks A1 U27A. The vesultant high on the Q) output forces a
high on A1U26C{8). This removes the low on the reset of ATU27B and allows AILLIZ0A to pass
Fgen to the time base counter; and, at the same time, allows A1UI9B to pass 1.67 MHz to the
P/FG counter. This is the beginning of the second period average. '

9(x-4-24. The main characteristic of the second period average is the technique used to generate
a proportional frequency. This frequency is proportional to the clock data stored in the P/FC
counter. As mentioned in the General Theory, the P/FG Counter again accumulates clock pulses
for the purpose of generating BCD codes. These codes are multiplexed and then digitally com-
bined {gated) with the clock data that was previously stored in the RAM, The Priority Encoder
selects which multiplexer lines and RAM locations are used. :

9G-4-25. The Priority Encoder, U7, produces a negative-true, octal output in compliance with
the highest-priority, low-level input. The “7” input has the highest priority and will generate an
LLL output, even through the other inputs may be low. If the “7"" input is high and the “6” input is
low, the output becomes A4‘?2A1- Notice that the inputs are driven from the decades’ CARRY
OUTPUT lines. These linés 'zfreﬂlow while the decade counts from 0 to 8 and are high for the 9
count only. This means that before any specific decade can enable the Priority Encoder, all de-
cades previous to it must be ai their “9” count. For example, if U4 enables the encoder, U1, 2,
and 3 must be in the 9 state, while U4, itself, must be something other than 9. Table 9(-4-2
shows the multiplexer and RAM coding for this portion of the operation.

Model 5307A
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Table 8G-4-2. Multiplexer Codes for Second Period Average

e | Chaeer | s
MULTIPLEXER ADDRESSES FROM
Ay Ao | Aq
L L LAT) U1 00 00
L L H (6) Uz 00 1(1)
L H LG Us 01 0@
L H H () U4 01 13
H L L (3) U5 ) 10 04
H L H @) U6 1 0.1()

9G~4-26. When the RAM stored the data from the first period average measurement, the data
contained in 1J6 was stored in RAM location 000. Since U6 contained ihe most-significant-digit,
it is this location that requires examination most of the time when generating the proportional
frequency. This is accomplished with U1, Beeausge Ul counts 10 times as fast as U2 and because
U1 relinquishes its priority for only one count out of 10, the Prioxity Encoder produces a code of 7
(LLL) for the majority of time. In faet, this code addresses RAM location 000 for nine tenths of
the time, while the other RAM locations must share the remaining time (see table below}..

RAM LOCATION CODES

. ] ;
I ' _ 1

15D : MSD
101 160 011 010 001 000
9x 108 9x 10~ 9 x 10~ 9 x 100-3 9/100 9/10 =% Amount of
Time the
Address is
Examined

9G~4-27. Figure 9G-4-2 shows the frequency generator as a simplified block diagram. The refer-
ence frequency of 1,67 MHz generates BCD codes from the decade counters. These codes are

EN sent to the converting logic, where they generate waveforms 1, 2, 4, and 8. The waveforms are in
the logic “1” state during one, two, four, and eight clock pulses out of 10. They are then selec-
tively combined in the combining logic (U16) with the addressed digit from the RAM. The resuit
is a waveform that is in the logic “1” state from 0 to 9 clock times out of 10. This waveform con-
trois the number of clock pulses that the Pulse Gate will pass. In the example figure, the gate
passes six clock pulses, which represent the 6 stored in this particniar RAM loecation.

9G-4-28. Figure 3G-4-2 is completely factual when analyzing the cireuit with regard to U1; how-
L ever it is only symbolic with regard to U2 through U6. These decades can never count continually
f@ from O to 9 as does Ul. Decade U2, for instance, is active only while Ul is at its 9 count; and,
therefore, its BCD outputs are examined pertodically (9 times out of 100) instead of continually.

9G-4~5-
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Figure 9G-4-2. Frequency Generator Block Diagram
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9(3-4-29. Each decade works in the same manner and is responsible for only one address location
in the RAM. Remember, the digit stored in the RAM location does not change, only the BCD
codes of the. decade. Each decade advances through all of its states, but at a different rate than
the others. Nevertheless, the effect is the same. Figure 9G-4-3 shows how a particular decade is
“looked at” for only one clock puise out of many.

ACTIVE DECADES WITH RESPECT TO NUMBER OF INPUT CLOCK PULSES

Active for 9 . Active for 9 Active for 9@ Active for 8 Active for 9 Active for §
Pulses Qut Pulses Out Pulses Out Pulses Qut™ Pulses Out  Pulses Out

of 10 of 100 of 1000 of 10K of 100K of 1M
Reference Ul U2 U3 U4 Us Us
Frequency
-, 9 9 9 3. e.g., starting at a count of
3999, U4 is active decade
0 0 0 4 changes to a 4 one clock
Indicates pulsed later. Ul is active.
BCD Counts — Accumulates clock pulses 4 agn [T1 through U3 are active
in Decades
9 9 9 4 —%— U4 is active decade
— — — — - (Continues to advance
e 9 9 9 g ~%-—- 1J5 becomes active decade

' Figure 9G-4-3. Relationship of Decades to Priority Encoder

9G~4~30. The output of Ul6(8) is gated through U29B to Ul9A where it is mixed with 3.3 MHz.
The signal is then mixed with 1.67 MHz in U20A and 10 MHz in U25. (The net effect being the
same as if mixed with a signal having a 1.67 MHz repetition rate with 50 ns pulse width.) The re-
sultant signal is then sent to the mainframe’s Time Base decades on the F2 line. At the same time,
the mainframe’s counting decades receive 1.67 MHz on the Fi line from U208 and U19B.

9G~4-31. When the Time Base decades fill to their 10° capacity, they generate z TIME BASE
OUTPUT pulse that clocks U27A via U20D. This completes the second period average measure-
ment and the instrument’s overall measurement.

9G-4-32, SELF CHECK (Hz MODE). The self check mode operates the majority of the counter’s
cireuits with the A2 Input board being a notable exception. The counter performs & measurement
in the same manner as previously deseribed, except it substitutes 5 MHz (10 MHz clock + 2) for
the input signal. 82A (CHECK switch) makes contact between pins 4 and 5 to disable U22B and

enable U25C. The 5 MHz clock signal enters the mainframe’s Time Base decades on the F2 line -

instead of the 1 MHz TIME BASE line. This adds another +10 stage to the decade string and stmu-
lates a 1 MHz input signal for the check mode.

9G-4-7
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9G-4-33. CPM MODE. Since frequency is the number of cycles/one second, then counts per
minute (cpm} would be the number of cycles/60 seconds. In z frequency measurement, the
counter sends the elock signal io the P/FG counter and the. input signal to the mainframe’s
decades. Rather than divide the clock signal by 60, as the CPM expression suggests, the 5307
divides the clock signal by 3 and multiplies the input frequency by 2. This is equivalent to
dividing the clock frequency by 6. To complete the opération, the decimal point is positioned one
place to the right. -

9G-4-34. Electrically, these conditions are accomplished by the following methods. When the
front panel switch is setf to CPM, the switch (S2B) selects the D output of U2} instead of the A
output. This sends 1.87 MHz (56 MHz +3) to the P/FG counter and accomplishes the first portion of
the operation. The second part of the switch (near U32 on the schematic) places a low level on the
J input of U23B and a high on the K input. This prevents 11238 from dividing the input signal by
two as it would in the frequency mode. Therefore, rather than actually multiplying the input sig-
nal by two, the circuit produces the same effect by eliminating a divide-by-two stage. The last
phase affects the Exponent Counter, 132, In the frequency mode, this counter is reset to 9. By
placing the switch wiper to pin 4, the counter resets to 0 and has the effect of shifting the decimal

point one place to the right,

9G-4-8
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9G-4-4, First Period Average Phase

Figure
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SECTION IX G
5307A HIGH RESOLUTION COUNTER

- SUBSECTION V
MAINTENANCE

9G-5-1. INTRODUCTION
9G-5-2. This subsection containg maintenance information for the counter and for the 5300

mainframe to the extent that the mainframe circuits arve used by the counter. A performance
check and adjustment procedures are included.

9G-5~-3. RECOMMENDED TEST EQUIPMENT

9G-5-4. Test equipment recommended for proper maintenance is lsted in Table 9G-5-1. Equip-
ment with equivalent characteristics may be substituted for the recommended equipment.

9Gi-5-5. IN-CABINET PERFORMANCE CHECK
9G-5-6. Use the performance check in Table 9G-5-2 and the test card at the back of this sub-
section to verify proper operation of all the circuits in the counter. The procedure also verifies all
circuits in the 5300 mainframe that are used with the counter plug-on. The performance check may
be used: '
a. As part ol an incoming inspection check of instrument specifications. -
b. Periodically, for instruments used in systems where maximuam reliability is important.
a c.  As part of a procedure to locate defective circuits,
d. After any repairs or adjustments, before returning instrument to regular service.
9G-5-7. INSTRUMENT ACCESS
9G-5-8. Tor access to the plug-on assembly, separate the 5300 from the plug-on as follows:

a. Turn ac power OFF and disconnect power cord.

b, Pull the two side casting latches fully rearward while pressing the latch handles gently
away from the center of the instrument.

¢. When the latches are fully extended rearward, the two instrument castings will he
separated by about Y-inch.

d. Lift the 5300 gently away from the counter.
e. Separate the counter circuit hoard assembhes from the cast housing as follows:
1. Press rear, plastic-nylon retaining clips on each side of the cast housing and lift the
rear of the Logic Board Assembly until free from housing,
2. Release the front of the Logic Board Assembly by pressing front retaining clips and
lifting front of Logic Board Assembly.
3. Lift circuit board assemblies, with front panel attached, from cast housing.
§ f.  Connect the counter, less cast housing, to the 5300 and apply ac power.

g. To reinstall the circuit board assemblies in the cast housing, reverse procedures of steps
d through f.

9G-5-1
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9G-5-9. PREVENTIVE MAINTENANCE

9G-5-10. Periodically, perform the In-Cabinet Performance Check (Table 9G-5-2) to verify
proper operation. The check tests operation of both the counter and the 5300 mainframe. Addi-
tionally, check for broken or burned components, damaged connector pins, excess dust, etc.,
whenever the circuit board assemblies are removed from the cast instrument housing.

9G-5~-11. GENERAL REPAIR
9G-5-12, The following paragraphs provide general repair information for the counter,

9G-5-13. BOARD REMOVAL. When removing the printed circuit boards for replacement, re-
pair; or servicing, always remove ac power and separate the board from the casting according to
Paragraph 9G-5-7, steps a to e.

9G-5-14. COMPONENT REPLACEMENT. When replacing a circuit board component, use a
low heat soldering iron. Heat must be used sparingly as damage to the circuit foil may otherwise
occur. Mounting holes may be cleaned with a toothpick while heat is applied. After component
removal and replacement, clean connections with a suitable cleaning solution.

9:-5-15. INTEGRATED CIRCUIT REPLACEMENT. Two methods are recommended for re-
moving integrated circuits: '

a. Selder Gobbler. Solder is removed from board by a soldering iron with a hollow tip that is
connected to a vacuum source. The IC is removed intact, so it may be reinstalled if it is
iater proven not to be defective,

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 a foothpick
and cleaning solution.

Fable 8G-5-1. Recommended Test Equipment

Ins;f;;\eent | Required Characteristics Riﬁg::ﬁ:::fd
Electronic Counter Source of 100 kHz and 1 MHz sighals HP 52451
with stability of better than 1 part in 108
Function Generator Sinusoidal cutput and 15% duty cycle HP 33:10A
: pulses from 5 Hz to 1 MHz
Qscilloscope 50 MHz bandwidth, 5 mV/cm HP 180A/1801A/1820A
Eiectronic Counter/DBVM/{ Counts frequencies to 10 MHz and 532618
has DVM
Oscillator 10 Hz to 2 MHz 6518
Synthesizer 5 Hz to 2 MHz 5103A
Logic Probe TTL levels 105257
Logic Pulser TTL levels 10526T
9G-H-2
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Table 9G-5-2. In-Cabinet Performance Check

i. CHECK MODE
a. Mate the counter to a 5300 mainframe and apply ac power.
b. Press CHECK and CPM pushbuttons. Display should be 100000 M.
¢. Release CPM pushbution switch. Display should be 1.00000 Miz.
d Release CHECK pushbutton switch.

2. ACCURACY
Obtain the following test equipment:

HP Meoedel 52451, Electronic Counter {or other source of 100 kHz and 1 MHz
signals with stability specifications as lsted in Table 9G-5-1).

a. Ensure that all front-panel pushbution switches are released (in the nonselected
position). '

b. Set the TIME BASE switch on the 52451 to EXT; set the rear-panel OUTPUT STD
FREQ switch to 100 kHz,

¢. Connect the 5245L TIME BASE EXT connector to the input terminals of the high
resolution counter. Adjust the SENSITIVITY control for a stable display and
observe that the display is 100000 Hz 3 Hez.

d.  Set the 52451 rear-panet OUTPUT STD FREQ switch to 1 MHz and.observe that
the display is 1.00000 MHz + 0.00003 MHz.

3. SENSITIVITY
Obtain the following test equipment:

HP Model 3310A Function Generator
HP Model 180A/1801A/1820A Oscilloscope

a. Ensurethat all front-panel switches are released (in the nonselected position).

h. Connect the counter, the function generator, and the oscilloscope as shown below.

FUNCTION HIGH
GENERATOR RESOLUTION
HP 3310A COUNTER

HP 5307A

OSCILLOSCOPE
HP 180A

9G~5-3
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Table 9G-5-2. In-Cabinet Performance Check

1. CHECK MCDE

Mate the counter to a 080(} mainframe and apply ac power.

=,
b. Press CHECK and CPM pushbuitons. Display should be 100000 M.
¢. Release CPM pushbution switch. Display should be 1.00000 MHz.
d. Release CHECK pushbuttoﬁ switch.

2. ACCURACY

Obtain the following test equipment:

a.

b.

C.

HP Model 52451 Electronic Counter (or other source of 100 kHz and 1 MHz
signals with stability specifications as listed in Table 9G-5-1).

Ensure that all front-panel pushbutton switches are released (in the nonselected
position). :

Set the TIME BASE switch on the 5245L to EXT; set the rear-panel OUTPUT STD
FREQ switch to 100 kHz.

Connect the 52451, TIME BASE EXT connector to the input terminals of the high
resolution counter. Adjust the SENSITIVITY control for a stable dl‘iplav and
observe that the display 1s 100000 Hz =3 Hz.

Set the 52451 rear-panel QUTPUT 8TD FREQ switch to 1 MHz and observe that
the dispiay is 1.00000 MHz + 0.00003 MHz.

3. SENSITIVITY

Obtain the following test equipment:

HP 'Model 3310A Function Generator.
HP Model 180A/1801A/1820A Oscilloscope

Ensure that all front-panel switches are released {(in the nonselected position).

Connect the counter, the function generator, and the oscillescope as shown below.

FUNCTION HiGH
RE TION
GENERATOR CSO%LNL_JT“{%R
HF 3310A
HP 5307A

O8CILLOSCOPE
HP 180A

9G--3
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Table 3G-5-2. In-Cabinet Performance Check (Continued)

¢.  Rotate the counter’s S}LNSITIVITY control fully clockwise and press the
pushbutton.

d.  Supply each signal listed in the table below to the counter, and observe that the

counter displays each input signal at the level specified in the table. Use the
oscilioscope to monitor signal levels.

e. Press the NEG TRIG pushbutton on the counter front-panel and repeat step d.

Waveshape Signal Level Frequency/Pulse Width
Sinusoidal 2.83 V peak-peak 11 Hz
2.83 V peak-peak 1100 Hz
2.83 V peak-peak 1.1 MHz
- 607 V peak-peak 2 MHz
I Pulse 1.5V peak 250 ns
{ W Pulse when Step e 2.5V peak 100 ns
is performed)

4, AUTORANGING AND DISPLAY
Obtain the following test equipment:
HP Model 3310A Function Generator

a. Ensure that all front-panel pushbutton switches are released (in the nonselected
position).

b. Connect the functien generator to the counter INPUT terminals and supply a sine

wave input of sufficient amplitude to provide a display at the following frequencies.

Observe that the decimal point is positioned properly for each input frequency.

6 Hz
60 Hz
600 Hz
6 kHz
60 kHz
600 kHz
1.1 MHz

Observe that the Hz annunciator lamp lights at all frequencies and that the M
annunciator lamp lights when the input frequency is 1.1 MHz.

8G-5-4
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9G-5-16. ADJUSTMENTS

9G-5-17. The counter has three adjustments: 1) amplifier balance, 2) pulse width, and 3) alter-
nate ranging. The following paragraphs give procedures for each adjustment.

8G-5-18. Ampiifier Balance Adjustment

9G-5-19. The amplifier balance adjustment is set at the factory and rarely needs readjustment.
If components within the amplifier circuits are replaced, however, readjust the balance as
follows: ' '

a.

e,

Remove the circuit board assemblies from the instrument’s cast housing as described in
Paragraph 9G-5-7.

Remove the three machine screws that hold the A2 Input Board Assembly to the thread-
ed spacers on the Al Logic Board Assembly.

Gently lift the vear of the A2 Input Board Assembly to disconnect the inter-board connec-
tor (A1J1-A2P1), and remove the A2 assembly with the front panel attached.

Remove the three machine screws that attach the sheet metal cover on the component
side of the A2 Input Board Assembly and remove the cover. When reassembling cover,
ensure that the cable from the SENSITIVITY control is routed on the outside of the
cover and that the cable does not come in contact with the front-panel switch
mechanisms.

CAUTION

IN THE FOLLOWING STEP, BE SURE TO ALIGN THE TWO CIR-
CUIT-BOARD CONNECTCORS PROPERLY. DAMAGE TO THE IN-
STRUMENT MAY OTHERWISE CCCUR.

Interconnect the circuit-board assemblies as illustrated in Figure 9G-5-1 and mate thé
two assemblies to a 5300 mainframe.

Figure 9G-5~1. Circuit-Board Interconnection for Troubleshooting and Adjustment
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Apply ac power and monitor A2TP2 with an oscilloscope.

Sihorit A2TP1 to the circuit.board common return line (ground potential) with a short
clip-lead.

Adjust A2R7 in each direction and note the range of adjustment over which oscillation is
observable on the osciiloscope. Set AZR7 to the center of this range. (This point also
corresponds to the highest frequency of oscillation.)

Remove test equipment and reassembly the counter in reverse order of disassembly.

9G-5-20. Pulse Widih Adjustment

9(3-5-21, The Pulse Width adjustment sets the time that the counter circuits are inhibited after
triggering on an input pulse (refer to Paragraph 9G-3-10, Count Holdoff Capability). Set the
Pulse Width to eliminate undesired triggering as follows:

a.

b.

f.

Perform steps a through e in Paragraph 9G-5-19.
Apply ac power to the counter/mainframe,

Set jumper A2W1 to position A (or 1 if board is so labelled) if a puise width of approxi-
mately 5 usec to 0.5 usec is desired (this allows A2R26 to be adjusted to limit the maxi-
mum repetition rate of input pulses to any value between approximately 200,000 pulses
per second and 2,000,000 pulses per second). Set jumper AZW1 to position B (or 2 if
board is so labelled) if a pulse width of 10 msec to 1 msec is desired (this allows AZR26
to be adiusted to limit the input pulses to approximately 100 pulses per second to 10006
pulses per second.

If the desired pulse width is known, monitor A2TP4 with an oscilloscope, apply an input
signal to the counter, and adjust A2ZR26 until the low level of the signal at A2TP4 is the
desired width.

If the desired pulse width is not known, connect the signal to be meagured to the counter
INPUT terminsals and observe the mainframe display. If the display is a multiple of the
known input frequency turn AZR26 counterciockwise until the display is correct. This
lengthens the pulse width and inhibits multiple triggering on a ringing signal or other
complex signal. If the display shows that the input signal is divided in the counter cir-
cuits, turn AZR26 clockwise until the display is correct.

NOTE
To perform the above step, it may be necessary to observe the

complex input waveform on an oscilloscope to determine the
approximate frequency of each pulse group.

Reassemble the counter in reverse order of disassembly.

9G-5-22. Alternate Ranging Adjustment

9(3-5-25. The alternate ranging adjustment is made with a three-position switch (A151) that is
located on the back side of the Al Logic Board Assembly. In the normal position (labelled
0.0.0. on the printed-circuit hoard}, avtoranging occurs in decade steps. If a measured signal

00.0

varies above and below an autoranging point, it may be desirable fo suppress alternate auto-

9G-5-6

Model 5307A
Maintenance



ranging points. Remove the counter from the mainframe according to Paragraph 9G-5-8, steps a
through d. Place switch A1S1 to the position marked “000.00.0” to suppress the even-numbered
autoranging points; place the switch to the position marked “00.00.00.” to suppress the odd-
numbered autoranging points.

NOTE

Counter operation is affected by A181 setfing

WITH 5300A
Front Position: Hz - Counter operates properly
(CPM - decimal points and annunciators are correct below 10 CPM
Middle Position: Hz - at 100 kHz and above, counter will not light decimal point,
OPM - at 100K CPM and above, counter will not lHght decimal point.
Rear Position: Hz - counter operates properly
CPM - decimal points and annuneciators are correct below 10y CPM
WITH 5300B
Front Position: Hz - counter operates properly

CPM - decimal points and annunciators are correct below 10p CPM

9G-5-24, INSTRUMENT TROUBLESHCOTING

9G-5-25. The following troubleshooting procedure is strictly concerned with problems assocl-
ated with the Al Logic board, Should the A2 Input board be suspect, refer to the waveforms next
to the schematic. The following troubleshooting information is divided into 4 general headings:

1
2.
3.
4

Special Symptoms

Counter Does Not Cycle
Counter Cycles, No Display
Inaccurate Display.

NOTE

Always read Special Symptoms before beginning any troubleshooting

8G-5-26. Special Symptoms

Sympioms are Frequency Dependent — Depending on the input frequency used, counter
may have symptoms of 1) counter does not cycle, no display, 2} counter cycles, displays
incorrect answer with overflow (OF) light. .

The problem lies in the Frequency Generator part of the circuit. Set the input frequency
fo give an incorrect reading on the display and perform the troubleshooting procedure
outlined under INACCURATE DISPLAY.

Display Reads 16667 — Counter cycles and reads 16667 with any input frequency. Time
Base decades are receiving 10 MHz only and not the signal from U20(1}). Check that
1719B(8) is toggling and that signal is present at U20A(1).

Display Reads 100000 - Counter cycles, U16 pin. 8 is being held low.

incorrect Display, Single Cycle, OF Light — Must push RESET before counter can make
measurement. Problem 18 in MAX TIME circuit, UU29C and D. MAX TIME line is being
held high. N

Incorrect Count at V.LF. — Co.unte.r cycles but displays incorrect frequency with input of
7 Hz. Extend Bit output at UZ3A pin 6 is not geing high or U19A is not passing 3.33 MHz
at this time (J19A pin 13 should be toggling high to pass the 3.33 MHz signal).

9G-5-7
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9G-5-27. Counter Does Not Cycle

.

8G-5-28. This troubleshooting procedure is specifically for counfers having symptoms of {a) no
display (other than zeres) and {b) count light does not flash, The procedure is divided info 2 parts:
Part A and Part B. The test immediately following will determine which one should be used,

TEST: Connect 900 kHz tg input jack. Place logic probe on TPI and hold RESET button in.

Logic probe should indicate a low level. Release button; probe should indicate a high. If high,
continue troubleshooting using PART A I TP remains low, use PART B,

PART A. A high at TP1 indicates that:
a. The input signal is going to the mainframe’s time base decades,

b. An EXPONENT pulse clocked U28A, which aliows clock pulses to enter the P/FG
eounter.

¢. The P/FG counter and U288 are working,

TEST STEPS:

L. Place logic probe on U29C(8). The MAX TIME hne should be high; if not, check v2eC
and D {ping 15 and 19 should be high). '

IfU20A pin 1 is low. hold RESET button in while checking this pin. Probe light shoulcf'
begin flashing. If it does, check for Fgen at U16(8) using an oscilloscope. If probe
light does not flash, check U20A and TJ19A .

3. Held RESET button in. Place logic probe on U27A(19). Release button; probe should
flash. If not, check the TR OUTPUT INHIBIT ¥/F civeuit is allowing time base pulses
to pass threugh U20D. U28 pins 5 and 2 should now be high. Also, ensure [J27A pin 12
is not shorted to ground.

4. Hold RESET button in. Place logic probe on TP3. Reiease button; probe should go from
low to high. If not, U27A is bad or the gates on its outputs are preventing it from
setting.

PART B
TEST 8TEPS;
1. Held RESET button in. Place logic probe on U22B(6) to check for bresence. of signal.
Release button; probe should begin flashing. If not, check for a high level on U22B(4)

and the presence of signal on pin 3.

2. Hold RESET button in. Place logic probe on TP2. Release button; probe should indicate : -
a high level, if not, check that: '

a. UZBA pin 1 is high.
b. UZ28A pin 12 is not shorted o ground.

3. Place logic probe on U19B(6). Probe light should flash indicating presence of clock sig-
nal. If not, retrace ciock signal through U18 and U21. U19B pin 2 should be high with
cloek signal on pin-3. )

Maintenance



8G-5-29. Counier Cycles, No Display

9(3-5-30. This troubleshooting procedure is specifically for counters having symptoms of {a} no
display (other than zeros) and (b) the count light flashes.

Connect 900 kHz to the input jack and check the following points, using a 105257 Logic Probe.

TEST STEPS:

1. Place logic probe on TPi. Push RESET button once. Probe light should begin flashing. If
not, check that U28 pins 8, 9, and 10 are toggling before replacing 1U28. Also, any circuit
on U28s output that is shorted to ground would prevent the F-F from foggling.

2. Check for F1 signal at 120 pin 4. If probe does not flash, check that U26C(8) is high and
that the 1.67 MHz signal is passing through UI19B (use oscilloscope). The 5 MHz signal
from the first period average will alternately appeaxr at U19B(6) as the counter cycles.

9G-5-31, Inaccurate Display

9G-5-32. This portion of the troubleshooting section pertains to counters that perform a measure-
ment, but whose readings are incorrect. These problems will typically occur in the P/FG counter
or in the Frequency Generator circuit. Since the procedure to locate problems in this area is
extensive, check for vour counter’s symptoms under Special Sympioms before beginning. Also, it
is important that i be understood what is and what is not an incorrect display.

9(G-5-33. Part of the counter’s accuracy specification (see Table 9G-1-1} is the internal fre-
quency generator’s inherent error (worst case) of +3 x 10-%. This means that with a 2 MHz input
signal an error of 60 Hz could exist without regard to the other portion of the accuracy specifi-
cation. The resultant display could be anything within the range of 2.00006 MHz to 1.99994 MHz.
Using 900- kHz could result in an error of 27 Hz and the counter could display 900027 Hz to
899973 Hz. Again, this is without regard to the rermainder of the specification. To determine this
error, simply multiply the input frequency times 3 x 10-5, e.g., 9 x 10% x 3 x 1075 = 27. At these
higher frequencies, the trigger error becomes relatively insignificant.

9G-5-34. The 1 count error associated with most electronic counters ig included in the 23 x 10 ¢
error. In most frequency counters, the £1 count error refers to a one count error in the display’s
least-significant-digit. However, this is not the case in the 5307, since this counter performs a fre-
guency measurement by making period average measurements. At the end of the first period
average measurement, the P/FG counter contains a number equal to the first six digits of T’——m If
the input signal were 900 kHz, each decade would contain a count of one (111111) at the end of
the first Period average measurement (éfi)_l—(: 111111).  If the P/FG counter were off by one clock
pulse, it would affect the display in the reverse manner ( = 900009).  This explains the “1”

_ ! 110
that occurs intermittently in the display’s second column (900010 Hz) when measuring 900 kHz.

9G-h-35. Display inaccuracies resulting from trigger error of the input signal are most apparent

at the lower frequencies. At 60 Hz, for example, the display may appear slightly erratic in the legs-

significant digits and yet be well within specifications. Note: The 100 Hz low pass filter should be .

used when measuring 60 Hz. The trigger ervor is “less than £.08% of one pertod + periods aver- g
aged for sine waves with 40 dB or betfer signal to noise ratio.” The table below lists the number

" of periods averaged for a given input signal.

9G-5-9
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input Signal {Hz} Periods Averaged
5-100 ) 2
100-1k _ 20
Lk-10k _ 200
10k-100k 2k
100k-1M ' 20k
1M-2Mv 200k

. . — ) ﬂ
Example, using 60 Hy: —gmww—;—m—-—% =25 x 10-3

This error could, in itself, result in a display of 60.0025 Hz or 59.9975 Hz.

9G-5-36. TROUBLESHOOTING AN INACCURATE DISPI.
procedure is directed to the Al Logic board. Before beginning this procedure

9G-5-37. Select the input frequency that causes an incorrrect display, preferably one above 60
Hz. If using a synthesizer, try 213555 Hz, since thig frequency is used in the examples that follow.

TEST STEPS:

1. Place a logic probe on U26C(9) Push RESET button once. Probe light should begin flagh-
ing. If not, check circuit of U178 and D).

A BIT g4i5(1)

B BIT
? U1s(1g;

Chan A
Probe

n BIT
an g :
Probe § (of 5300A)
15(14)

10:1 divider probe

10:1 divider probe
AV /Dy, 2ms/div , AV /Div, Bme/div

TRIGGER - NEG SLOPE TRIGGER - NEG SLOPE

9G-5-10
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3. Connect the input signal, once again, and lift W2. Push RESET buiton once. Use oscille-
scope to check that signal on UL(2) is actually 5 MHz (period is .2 us).

4. Reconnect W2 and lift W1. Push RESET button once.

Place logic puiser on U27A(12) and pulse it once. This allows 1.667 MHz to enter the
P/FG counter. Use oscilloscope on. UL(2) to check that signal is actually 1.67 MHz
(period should be .6 us). The outputs of US should now be generated by the Priority
Encoder, U7. Check that Ul4C and D are not inverting the A and C bits of US.
{Increase oscilloscope intensity.}) Pulses will appear different than when checked
previously.

_CTI

§. Connect the BNC end of the 10:1 oscilloscope probe to the Channel A input jack of the
5326B. Set the gate time to 10 seconds and adjust the trigger level to read +.15V. The
table below indicates the proper frequencies to be measured on U15.

U15 Pin # Frequency
1 _ 151.516 kHz
15 16.5016 kHz =1
i4 1666 kHz

If the measured frequencies differ from those listed above, the problem is in the P/FG
counter or the Priority Encoder. To check the P/FG counter, measure the frequency at
pin 15 of Ul through U6 to ensure that the decades are dividing the 1.667 MHz signal
by 10. The readings should be as shown in the table below. Replace any decade that is
not dividing properly.

Pin 15 of IC Gate Time Counter Reading
Ul s 166.66 Kz
U2 is ' 16.666 KHz
U3 is 1.666 KHz

Switch Counter to Period Mode

U4 1 s 6000 us
Us 10 us _ 60000 us
U6 10 us 600.00 ms

The remainder of this procedure tesis the accuracy of the decade’'s BCD ouipuis and checks that
the data is being properiy addressed through the counter multiplexer and BAM.
NOTE
There are two step 7’s. One uses a synthesizer and the other lists

a 6518 oscillator as an alternative. Perform only one of these
steps. o

9G-5-11
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FOR SYNTHESIZER ONLY

7. As described previously,

8
play. Again, try 213,655 Hz since thig frequency is used in the following examples. Lift
W1 and push RESET. The clock data should now be stored in the decades. Using a cal-
culator, take the reciprocal of the input frequency. For example, if the frequency is
2135585 Hz, the answer is _—,ig—é%«:; 468263, This is the number that should be stored in

the decades with the most-significant-digit (4) being stored in Us, Write this number
down, since it will be referred to later.

Using. a logic probe, check the BCD outputs of each decade {U1-U6) and compare it to
the calculated number. For this example, the number should appear as in the tahle be-

low. If the number in U1 is off by one count, push the RESET button a few times unti]
the proper number appears,

1c 1 12 PiNSw 14 Decimal
Ui 0 0 } 1 1 3 (x1 count)
Uz o H 1 0 8

U3 G 0 1 0 2

U4 1 0 G 0 8

us 0 i 1 0 6

Us 0 1 0 0 4

If one of the numbers is incorrect, double check the BCD code and your conversion
from BCD to decima) before. replacing the IC.

END OF STEP 7 FOR SYNTHESIZER

H-5-12
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FOR 6518 ONLY

When using a 6018, it cannot be accirately determined what number will be stored in
the P/T'G counter after the first period average. Therefore, to check that the BCD out-
puts of the decades are working properly, a dynamic check is needed.

a. Reconnect W1 and lift W2. Push RESET once.

b, Perform a time interval measurement on the decade output lines by setting the
5396R counter controls as shown below and comparing the readings with those
shown in the table. Use a 10:1 probe and set the trigger levels of both channels to
+.15V,

53268 conirols set as follows:

FUNCTEON i e e TLAwDB
TIME BASE g ous
CHANNEL A _

SLOPE +

Couplimtg o DC

AT EN X1
CHANNEL B

QLI -

Coupling ........... DR DC

AT TEN e e e X1
CHE-SEP-COM .. e COM

COUNTER DISPLAY
DECADE Pin 14 Pin 13  Pin 12 Pin 11
U1 2 ous A s B us 4 48
- s L2 2.0 us 4.0 us 8.0 us 4.0 us

Us 20.0 us 40.0 1 80.0 us 40.0 us
U4 2000 us 4000 us 8000 s 406.0 us
Us 2000.0 s 4000.0 us 8000.0 us 4000.0 s
1813 200000 us 40000.0 us 80000.0 us 400000 us

Replace any IC whose readings differ from those listed.
¢. Reconnect W2 an_ci lift Wi. Push RESET once.

A separate number is now stored in each decade of the P/FG counter. Using a logic
probe, check the BCD outputs of .each decade {(U1-106) and record the number: it
will be used later in the procedure.

Exarép!e

PINS .
iC 1 12 13 14 Decimat
Ul 0 1 i 1 5
Uz 1 0 0 0 3
U3 0 1 1 0 6
U4 o 0 1 1 3
Us 0 1 0 ) 4
U6 0 1 i 1 7

END OF STEP 7 FOR 6518
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8. The next step is to ensuare that the data stored in the decades can be written into the RAM
correctly and can be read from the RAM correctly. Using two 10:1 divider probes, con-
nect the Channel B probe to U15(14), An AP clip on U15 is helpful. (W1 should now be ..

© Hifted.)

a. Set the oscilloscope controls as follows:

VOLTS/DIV (both channels) ................ . 2V/DIV
TIME/DIV dms/DIV
DISPLAY ....... T CHOP
POLARITY (both channels) ......... .. ... ... ... . POS
TRIGGER ............ e AUTO
TRIGGER POLARITY ... ... . . . . NEG SLOPE

b. Use the TIME/DIV VERNIER knob and the HORIZONTAL knob to adjust the
pulse’s width and position. The controls should he adjusted so the waveform
appears like that shown in one of the photos below. (The pulse width depends on
the mainframe used: 5300A or 53008.)

5300A: BSet the pulse so that its positive-going and negative-
going edges cover the two center graticule Hnes.

5300B: Set the pulse so that its positive-going edge occurs on
the 4th vertical line from the left and the negative-
going edge oceurs on the 2nd verfical line from the
right.

This sets up six columns {(between graticule lines) starting from the left and ending six lines
from the left. The six columns represent each of the six P/FG decades with U6 being

on the left and Ul being 6 columns to the right. Ignore any pulses to the right of this
point.

5300A 53008

U6 Us U4 U3 U2 U Us U5 L4 U3 uz W

9G-b-14
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NOTE

The difference in waveforms shown below is due to differences
between manufacturers of UlS. They are read in the same
manner, however. In the photos on the right, the right side of
gach column will always be high. Therefore, if the left side of a
column is low, the bit for that decade is 0.

c. Place the Channel A probe on UlB pin 5; the oscilloscope will show the “A” bit of

each decade. Write these down in BCD form. In this example:

Usé Us U4 U3 U2
DCBA DCBA DCBA DCBA DCBA

0 0 0 0 0

0 0 o 0 0 1

U1
bCBA

1

d. Next, move the Channel A probe to U15 pin 7 and check the “B” bit of each decade.

Record it as shown below.

Us Us U4 U3 12
DCBA DCBA DCBA DCBA DCBA
00 10 00 10 10

Ut
DCEA
11

3G-5-15
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e. Then record the “C” hit at 115 pin 9,

Us U5 U4 U3 U2 U1
DCBA DUOBA - DCBA DCBA DCBA DCBA
100 ‘ 110 000 010 110 011

f. Finally, record the “D” bit at U15 pin 11, and convert the BCD number to its decimal

equivalent.

U6 U S ZE 2 U2 U1
DCBA DCRA DCBA DCBA- DCBA DCBA
0100 0110 1000 0010 0110 0011

4 8 8 2 6 3

g This should be the same number that was checked in step 7 with a logic probe. Ifit is
not the same number, the problem is in the RAM or the multiplexer. To determine
which one, change the POLARITY switch of Channel A to the NEG positien and
repeat this procedure, this time checking the inputs of the RAM., If the number
here is the number that was stored in the decades, replace the RAM. Otherwise,
the problem is in the multiplexer that transferred the wrong bit.

8. If the RAM’s outputs were correct, leave the POLARITY switch in its POS position and
check the Z outputs of U9 and UL0 in the same manner that the RAM outputs were -
checked. If the Z outputs are identical to the previously checked A and B bits, the pro-
blem lies in U13, Ul4, or U16. :

10. Replace W1 and push RESET. Using a logic probe, check the outputs of U13 and U14 to
determine if they are capable of toggling. If so, replace U186,

9G-5-16
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SECTION X G
3 5307A HIGH RESOLUTION COUNTER

SUBSECTION VI
REPLACEABLE PARTS

9G-8-1. INTRODUCTION

9G~6-2. This subsection contains information for ordering replacement parts. Table 9G-6-1
lists parts in alphanumeric order of veference designations and provides the following infor-
mation on each part: 1. Hewlett-Packard part number, b. description of part (see abbreviations
below), c¢. total quantity used in the instrument (the total quantity appears after the first entry
for a given part), d. typical manufacturer of the part in a five-digit code (see list of manu~
facturer’s in Table 9G-6-2), e. manufacturer’s part number.

9G-6-3. Miscellaneous parts are listed at the end of Table 9G-6-1.
8G-5-4, ORDERING INFORMATION

9G-6-5. To obtain replacement parts, address order to your local Hewleit-Packard Sales and
Service office (see lists in Section VI of the 5300A manual for addresses). Identify part by their
Hewleti-Packard part number. To obtain a part that is not listed, include:

Instrument model number,
Instrument serial number,
Description of the part.

Function and location of the part.

e e

REFERENCE DESIHGNATORS
A = assembiy P = [use ME = mechanical part 14 = integrated circuit
):3 = malor FI, = fiiter P = plug v = vacuum, tube, neon
BT = lattery e = imlegrated cirewit Q = transigior bulb, photocelf, slc.
C J # jack R = resistor VR = valtage regulstor
fold = S = relay BT = thermistor W = eable
TR = L = inductor 5 7 SWitch X = socket
DL = delay line Ls = oud speakter T = transiormer Y = crystad
T = device signaling (lamp) M = meler B = {erminai board Z tuned cavity,
B = misc electrgnic park MK Microphone TR = tlest point network
ABBREVIATIONS
& = AmMpEres H henries ND = normally open RMO &~ = rack moeunt onty
AFC = antomatie frequency conirol HDW = hardware NOM = nowinai . RMS | = roOb-mean Sguare
AMPL = ampiifter HEX = hexaganal NFO s negative positive zero R&V = TeVerse working
HG = MIETCUrY {zero femperatare voiiage
BFO Beal frequency ogcillator HHE = hour{s} coeffleient} n - l
BE CcU beryllinm copper HE = hertz NPN = negmtive-positive. - siow-low
BH fer head negative h,nfaw
3 iF = intermediate [req NRFR = nob reécommended for ;"C’I‘ . :fcin;::é;‘}
BRS IMPG = impregnated [ield replacement ‘-:;M{CO\': cemicomdsctar
B0 ™eh 5 incangescent NSR = not separately it s semleondseloy
oo . . 81 = silicon
INCI = include(s) replaceatie sir - sileer
Lo NG = insulation(ed) e o T
CER INT = jpiernal OBD = order by description BL = s.hdle
CMO = [o] S < pval head SPG SPTing
COEF K Wilo = 1GGO OX = oxde SPL @ s'g.\u"cizl}
COM LH = jeft hand P = pedic ‘:),;T N 51‘;‘};—'31;‘% sreal
COMP composition N = linear taper PC printed circuit %‘rL . b? zd bkl
COMPL = smplele 1K WASH tork washer oF = moofarads = 20712 i = siee
TONN = connector LG = logarithreic taper farads TA = lantalsm
: < cadmive plate LpF = low pass flter Pt BRZ = phosphoer bronze ™D time delay
CRT = gathoge.ray tube PHEL = Phitlips T&lL: = toggle
oW = giuckwise milki = 1078 IV = peak inverse voltage THD = thread
mey = 106 PN = positive-nepative. TE = titanjum
DEPC = depesiled carbon medal Fitm positive TOL = lojerance
DR = drive metallic oxide PO = partof TRIM = lrimmer
_— ep - manufacturer POLY = polystyrens TWT = traveting wave tube
;;ff;g?; N ol i:;:ii;id meya hiiriz PORC parcelain g . mieras 10°8
EXT = external miniature P08 = position{s}
N momentary FOT = potonfiometer VAR = variable
1; metal ozide substrate PP s peaketoepenk Voow = do working voils
f"{ ) mounting PT = point
FIL A “mylar! PWY = peak working vollage W < with
FAD W = warty
o N snono (10+9) AECT rectilier WIV = workisg iverse
GE N/C normaily ciosed RE = radio {requency violtage
GL NE necs BEH rousd hezd or Wi = wirewound
GRD NI PL 2 nickel plate right haud WO = wilhout
0118414

|3y U PRSI 7 BN
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Model 5307A

Replaceable Parts

Table 9G-6-1. Replaceable Parts

Reference - Mfr
o |HP Part Number! Qty Description Mfr Part Number

Designation Code

Al 25307-60001 1 BUARD ASSY:LUGIC (NOT AVAILABLE FOR FIELD 28480 05307-60001

REPLACEMENT OR SALE)

AlCT 2180-0210 4 CIFXD ELECT 3.3 UF 20% 15VDCW 56289 1508338 X001 5A2~0YS
A1C2 O180~1 714 13 CIFXD ELECTY 330 UF L0Z avDOW 28480 G180~1T14

A1C3 L180~G291 4 CIFXG ELECT 1.0 UF 10 35VOCK 56289 1500 LG5 XGO35A2-0Ys
ALC4 DEBO-029L CiFXD ELECT 1.0 UF 10% 35VOCH 56289 1500105 XG03542~0YS
ALLS GiBO0~-0291 C:fFA0 ELECY 1.0 UF 10% 35VDCM 56269 1500105 X9035A2-DYS
AlLCSH 0L30-02%] C3FX0 ELECT (.0 UF 10Z% 35VOCH 56289 1500 105X9035A2~0Y5
ALCT 015¢-007 1 3 CiFXD CER 400 PF 5% 1000VDCH 56289 COi6BL0ZE4OLJS27~£0H
ALCE 0150-0G71 CIFXD CER 400 PF 5% 1000VDCW 26289 COLGRIN2E401J527~CON
A1L9 0150-0071 CiFXD CER 400 PE 5% 1000VOCW 56289 COL6BLOZE4DLIS2T~COH
Aldl 1251-3246 3 CONNECTOR: POSYT TYPE 3 FEMALE CONTACT 27264 Q9-52-30306

ALPL 1251-2756 1 CONNECTORIR & Py 50 CONTALCT T4868 51-20500-3L

AlDL 1854-0215 2 TSTR:SI NPN 80131 2N3904

A102 1853-0036 1 T5TRISFE PNP 40131 263906

ALO3 1854-0215 TSTRISI NPN 80131 283904

ALRL 0683~4725 1o RIEXD COMP 4700 OHM 5% L74%W 01tz €8 4725

AlRZ Q6834725 REiFXO COMP 4700 OHM 5% 1/4W Q1iz2l LB 4725

ALR3 VBB3-4125 RIFXS COMP 4700 OHM 5% 1/4W a1121 £B 4725

ALRA 0&B3-4715 i RIFXD COMP 470 OHM 5% LJ/4W 01121 (8 4715

ALRS 0683-4725 RIFXD COMP 4700 OHE 5% L/4W olizi L& %725

AlR& 0683-2T7L5 1 RIFXD COMP 270 OHM 52 1/ awW aki2l B 2715

ALRT 0683-2025 7 RIFXD COMP 2000 OHM SE 1/4W 01121 C8 2025

AlRA 0683-2025 RFXO COMP 2000 OHH 5% 1/4W a1l 121 LB 2025

AjRY D683—4T25 RIFX0 COMP 4700 OHM 5% 1/aW gitzi LB 4725
- ALIRILO 0683~2025 RiFXAD COMP 2000 GHM 52 1/4W 01121 LB 2025

AlRE: 0483~4T25 RiFXD COMP 4700 OHM 5E L/4W 01121 CR 4725

ALR1Z OB53-4725 RIFXD COMP 4700 O#M 5% 1/4W 01:21 cg 4725

ALIRL3 D6G3~4725 RIFXD LCOMP 4700 (OHM 5% 1/4W 01121 CB 4728

AR 14 G&83-4725% RIFXD COMP 4700 UrM 5% L/4W 012} LB 47128

ALRLS Q6B3-2025 REIFXD COMP 2000 (OHM 5% 1/74W 01121 Ch 2025

AlRLS D683-2025 RIFXD CONP 2000 OMHM 5% I/4W 01121 CB 2025

ALRLY 632025 RIFXD COMP 2080 OHR 5% 1/&aw a1iz2l £8 2025

AlRLE Qad3-2025 RiFX0 COMP 20460 COHM 5% 1/4W Gl121 £8 2025

AlSt 3101-055] L SHWITCHISLIDE, MINIATURE 4P3POS 9514686 M55+4300

AlS2 3EGi~3h52 3 SWETCH:PUSHBUTTON 2 STATION BPDT 7i590 PB 15

ALUL iB20-0boy 2 1L:TTE LP PRESETTABLE SYNC DEC. COUNTER 07263 YTB93L1 059X

ALLP 1820~0669 ICITTL LP PRESETTABLE SYNC DEC. COUNTER 07263 UTBSILLO59X

ALU3 i820-09%48a L3 ICIDIGITAL 28480 1820-0986

AU4 1620-0946 [C:GIGIEAL 28480 LB20-0GR6

Aius LB20-09d4 1€:BIGITAL 28480 182009486

ALUB 1826-0986 1CaBIGITAL 28480 1820-0%86

Alut 1B20~0987 1 1C2TTL 1-OF-8 PREDRITY ENCODER 07263 UTBI3L1H59K

Alya 1820~0710 t IC:0IGETAL TTL+LOGIC 5V 5% 07263 U7B831.2280

ALUG 1820~0658 4 IC:TTL LOW POWER B~INPUT MW TIPLEXER 01263 U7893L 1258 X

ATLLC 1820-0&58 LC2ETE LOW POWER 8«INPUT MULTIPLEXER 0T263 U7BE3LIZBYX

ALULY 1820-0658 ICETTL LOW POWER 8~-INPUF MUL TIPLEXER 01263 U7BA3L1250X

Aly12 1820-0658 IC:ETL LOW POWER B-INPUT MULTIPLEXER 07263 UTBI3L1250X

ALULZ 1820-0782 1 1C:¥TL TRIPLE 3—INPT NGR GATE p1295 SHT42K

AlUL4 18200817 1 LOsTTL QUAD 2-INPT EXCL. NOR GATE 04713 KC3G22P

ALULE 1820-0628 1 ICIDIGETAL ITEL 64~81IT RAW MEMORY 01295 SNT4B9N

Alite 18200084 1 ICATTL %W 2—1NPT AND/OR GATE 01295 SNTAS3N

Alut? 1820-0566 1 TLITTL LP HEX INVERTER ’ . 12040 OMT4LO4N

ALbi1e 1820~0304 1. 1€2TTL J-K M/S F/F W/CLOCKED & ENPTS 01295 SNY4TEN

ALL19 1820-0072 1 TG:TTL DUAL 2% 2-INPT ANB/OR GATE 01295 SNT45GH

AlLi20 1820-0328 i ICITYL QUAB 2~INPT NOR GATE 04713 SNT402N

ALLZ1 1820~G05s 1 IC:TFL DIVIDE BY 12 10 MHZ MIN. 01295 SNT492N

ALy22 1820-00638 1 IC3TYL TRIPLE 3-INPUT POS NANDG GATE 12040 SHT4 LON

ALUZ3 1820~1085 i 1cspislvTaL TTL 07263 U7890.2459%

Alu24 1820-0587 1 IC:TFL LP TRIPLE 3—INPT NAND GATE 12040 OM74LLON

aku2s 1820-0382 i ICITTL HS 2 W A~INPT AND OR INV GATE 01295 SNT4HESN

ALl26 1820-06061 L ECITTL QUAD 2-INPT OR GATE 01285 SNT432N

AUz 1620-0281 2 FCIDIGITAL OUAL J=K MASTER SLAVE F/F 04713 SNTATOTIN

Aill28 1820-52381 ICIDIGITAL DUAL JeK MASTER SLAVE F/F 34713 SN__T4‘ID'7N

ALU29 1620~0054 1 IC:TTL QUAD 2-INPY NAND GATE 2129% SN7T4 00N

ALU3D 1820-0117 t ECTTL Lo POWER BCO TD DECODER 01295 SNTALAZN

A3t iB20-0701 3 ICaTTL E0wW POWER QUAD LATCH AT263 U7B93L1489X

ALLE32 1820-8600 i 1C:TYL LP DECADE COUNTER 12045 GMB5LION

2G-6-2
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Table 9G-6-1. Replaceable Parts (Continued)

. Vfr
Refgrenc'e HP Part Number| Oty Description Mfr Part Number
Designation Code
A2 0530760002 i BUARD ASSY: INPUY 284840 4538760002
A2 O170-0038 1 C3FEXD MY D22 UF 1O% 200V0LW h62 84 148F224492 PUM
AZL2 Oiad-224%40 1 CiFXD CER 5.1 PF S00VOCW T2982 30i~000—-COHG~5 L9k
AZC3E Ol ed-03362 i o GIFAD MICA S10PF 5% 28480 GLsU~D382
AZL4 0153-00T1 LiFXD CER 400 PF 95 L0OOOVICH 56289 LU16B102F40L4527-C0H
Az2Ls 0140-0217 2 C:EXD HMICA 140 PF 2% 28480 01400217
A2C6 U160-3060 2 CiFXD CRR 0.1 UF 203 25VOCW 562489 AL 4ZA-D ML
AZCT 01600194 1 CiF X8 MY 2.015 uF 102 o2 849 1% 2P i5392-PT5
Azia O0tbl-3460 CIFXD CER Qa1 UFE 203 29VR0W 56284 3L 4280 ML
AZ2Lq oLag-~02io C:FXD ELECT 3.3 UF 20% I5VOCK 56289 1540335 X001542-DY S
Az2L 10 o180-0210 CiFUD ELECT 3.3 UF 204 I5VDCHW 56 2HY 1508335 X0015A2-DY5
A2CLEL OLEO~-LT0L i CEXD ELELCT bH.48 UF 202 4YOCW 28480 0L80~L70L
A2E 12 O150-0071 CIFXD CER 4040 PP S8 LO0OVOCW G6 289 COLoBL02E40L4527~C0H
AL 13 01 BO=G155 1 CEEXD ELECT 2.2 UF 20% 20V0EM 62 89 IS0DZ2Z25X002042-0Y 5
AZC 14 Gl80~-0106 1 CeFXD BLECT &0 UF 20% 6vDOW 28440 Ji80-0: 006
AZCL5 Gl 5G-3075 2 C:FAD CER 4700 PF +100-20% 500VOCW 72982 85 L-0U0—-X5U-4721
A2( 16 0t 50~-0075 CEFXD CER 4700 PF +100+~20% 540VELW 72982 . 851-000-X5U0~4T721
AZCLY 918003373 1 CiFXD ELELT J.68 UF 10E 35VDCW a2 B9 1500684 X903 5A2-0Y5
AZCLES DLaO-~3134 1 LIFXO MECA 220PF 5% 300VDCH 14655 RI3MIBF12133C
A2C 19 01803210 C:iFXD ELECTY 3.3 UF 208 1S5VOCH Hb2389 1500339 X0015A2-0YS
AZERY 190 g0 4G 2 OIODE:SILICON 56 MA 30 WV 07263 FD&L 088
AZCRZ 901 ~0bL79 2 GQIADE:STLSPECIAL) : g3soa SE 4ad
AZLRI 1901~00%0 . BIODESTLICON 5D MA 30 WV 07263 . FOG1084
AZCR4 19010879 . SIABE:STISPECIALY 03508 SE 445
AZCRS 1902-3193 2 GIJUE BREAKOWN:13.3y 5% ZB480 1902-3193
AZCRE 15023193 DIODE SREAKDUNNIL3ILAY 53 28480 1902-3193.
AZLRT 1902~ 34448 2 DIODE BREAKDOWNISILIGCUON 3.48v 5% 28480 1902-3044
ALCHE 1%02-3048 DIODE BREAKDOWN:S I LCON 3.48Y 5% 2480 190230448
AICRY 1902-3182 1 DIO0E BREAKDUOWNESILICUON 2.1V S5E 284180 1902+31482
AZP L LZ51-3247 3 CONNELTOR: PIN—WAFER ASSY 28480 145i-3247 :
AZPZ i251~0584 1 CONNECTORZPOST TYPE, NYLON 9~PINS 2T2&4 DG 591 0920 4+23 T3 ~94 ‘
- AZGL 1855~0308 1 TSTRIST NPN DUAL ZB4R0O 1855-0308
% ALRL OTHI~0G344 1 RIFXD MET FLM J-00 MEGOHR (% 1/4W 284 B0 GI57+0344
AZRZ QT57-0442 3 R2FXD MET FLM 100K OHM 1% 1/4W 28480 AIGT-G4G2
AZR3 GbEA-2215 i RIFXD COMP 220 (HiM 53 1/4W Q12 L8 2215
AZR 4 06861045 i RIFXD COMP 100K OHM 5% 1/2W 21121 BB 1045
AZRS RTIST~ 442 RiFXD MET FLM 10.0K GOHM 13 1/84 28460 QIET-0442
AZKk o GIBT-0442 RIFXD MET FLM 10.0K OHM - 1T L/8W 28480 QT5T-0ah 2
AZRT 25001984 i RIVAR FLM 100 OKWM 10T LIN 172w 28480 2100-19484%
AZRG U698-31061 i RIiFXD MET FLM 38.3K UOHM 18 i{/74W 283480 Q&YUG~316]
AZR9 3683~TELS 1 CRIFXD COMP 750 OHM 5% 1/74W 0§22l ca 7515
AZRLO 0683-1055 i RIFXD COMP L MEGLDHEM 53 /4K 011zl h 1055
AZRLE Q683—8215 1 RIFXD COMP 820 (OHM 53 L/4NW Ditel &8 B215
AZR12 06B3~3315 2 RIFXD COMP 330 OHM 5% L/4W G171 L 3318
AZRE3Z 068A+51LS 1 RiFXD COMP 510 OHM 5% 1/ 4W Q13121 Ca 5115
AZR14 0683-3315 RiFXD COMP 330G UHM SE L74W gLiz2i CH 3315
AZR LS 0GA3I~QB25 2 REFAD COMP Bo2 OHM 5% 1/4W Q1121 CE 826%
AZRLG Ga8i~L0ols 3 REFXD COMP 100 (HW 5% 1/4W grizi CR LG15
AZRET 06832035 2 RIFXG COMP 20K ObM 5% 1/4M 21121 L8 2035
AZR LD 683~-2035 RIFXD COME 20K (OHM 5% 1/4W ailet ce 2035
AZR19 0683-3025 % RiFX{ LOMP 3000 (OHM 5% L/4W a1121 LB 3025
AZR 20 0683-3025 REFXD COMP 3000 OHM 5% L/4W ail2: LB 30825
AZRZ1 U8B 3-3025 RIFXD COMP 3000 GriM 5% L/4W 9112} LR 3025
AZRZ2 0683101 5 RIFAD COMP LO0O DOHM 52 1/4M giizi £ 101
AZRZ3 D684~082%5 RiFXD COMP B.2 OHM 53 114k 01121 CH 8265
AR2R 24 GBH3-3025 RIFXD COMP 3000 DHM 5% 1L/4W Oiiz2i S48 3025
AZRZS 0683—-4725 RiFXD COMP 4700 (OHM 5% 1/4W Qlizl LB 4125
AZRZ8& 21002537 X RiVAR FEM 50K OriM 133 LIN /2w 284840 2100-2547
A2RZT 0&483~1015 . KIEXD COMP 100 OHM 5% 1/4W L1211 B 1015
AZS1 AL01~a552 SWITCH: PUSHBUTTON 2 STATION DPOY TiH40 P8 15
ARS8 2 3101~05%52 SWITCH:I PUSHBUTTON 2 STATION 0PDY 11590 PB 15
AZUL 1826-0065 1 ICILINEAR, VUOLTAGE COMPARATOR 12040 T LM3LLN
AZU2 iR26~0055 i ILLINEAR DUAL COMPARATOR Q1263 BHATTL] 393
A2U3 18620-U8TH . 1 [_C:DiGlTAL TTL MONOSTABLE MULTIVIBRATOR 07263 U6AGH00549X

See introduction to this section for ordering information
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Replaceable Parts

Table 9G-6-1. Replaceable Parts (Continued)

ne S Mfr
Reference | lip part Number Oty Description d Mfr Part Number
Designation Code
MISCELLAMEQUS & CHASSIS MOUNTED PARTS

03406733 2 INSULATOR:BINDING POST BLACK 28480 03400733
0340.0734 2 INSULATOR:BINDING POST RED 28480 03400734
03600124 g TERMINALSOLDER LUG 28480 03600124
4a70-0914 & BEZEL:PUSHBUTTON KNOB JADE GREY 28480 0370-0914
0ITD0970 5 PUSHBUTTON (BLACK AND GRAY) 28480 03760970
03702486 [ PUSHBUTTON (SOLID GRAY) 2B4BO 0370-2486
03701005 H KNOBUADE GREY 28480 0370-1005
0380-0310 3 ‘STANDOFE ) 00000 0OBD
4380-8311 2 SPACER:THREADELD CAPTIVE 1/2 LG 28480 03804310
0805.0479 1 GASKET 28480 09050479
12080475 7 SOCKETC SINGLE LEAD 70998 75060-00
1480-1311 1 SPRING: LEAF 28480 1460-1311
1460-1312 i SPRING: LEAF 28480 1460-1312

41 15100084 1 BINDING POST 28480 15100084

52 1510-0087 1 BINDING POST:BLACK 28480 1610-0087

Rl 2100:0566 1 R:WAR COMP BX OHM 20% 10 COW 1/2W 28430 2109-0566
3050-027¢ 2 WASHER:FIBER 7/18" OD 14" iD 82389 51584
5040.7032 H EOOT 28480 . 5040-7032
05300-20010 1 CASE 28480 0530020010
05300-40003 4 SUPPORT:BOARD 28480 0530040003
0530040004 4 GUIDEISLIDE 28480 0530040604
05300-80004 1 LABEL:POWER LINE 28480 05300-80004
$5301-00004 H PANEL:REAR 28480 0530100004
05301-20008 t STAND:TILT 28480 0530120005
05301-48001 1 FOOT 28480 06301-40001
05307-00001 1 FANEL:ERONT 28480 05307-00001
05307-00002 2 BRACKET 28480 0830700002
05307-00003 1 SHIELD:LOGIC 28480 0830700003
05307-00004 1 SHIELD:INFUT 28480 05307-00004

9G-6-4
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Table 8G~-6-2. Manufacturers Code List -

MER ’ e

Nl o MANUFACTURER  NAME ADDRESS CODE
Goeou BaSoA. COMMON . ANY SUPPLIER 0OF U.S5.A4
gl1z21 ALLEN BRADLEY (. MILWAUKEE y WES. 53204
Q1295 TEXAS INSTRUMENTS INC. SEMICUNDUCTOR COMPUNENTS O1V. DALLAS. TEX. 75221
33504 GaFe CO. SEMICUNDUCTOR PROD. DEPT. SYRADUSE, MoY. 13201
Q4art3 MOTOROLA SEMICUNDUCTUOR PRODGENC. PHOENIX. ARIZ. a5a08
gi2e3 FAIRCHILD CAMERA & INSY. CORP. SEMICUNDUCTOR DIV. MOUNTAIN VIEW. CALIF. 94040
12640 NATTUNAL SF#ICOMDUGTUR CORP. DANBURY « CONN. 06810
L46b5 COURNFLL OUBLIER ELECT. DIV.FEDERAL PACIFIC ELECT. CO. NEWARK, Nad. 01105
21264 MO EX PROD. L. DOWNERS GROVEe ILL. &0%515
28480 HEWLETT-PACKARD (. CORPURATE HO YOUR NEAREST HP OFFICE
BaluY SPRAGUE ©tLECTRIC CO. Na. ADAMS, MASS. a1247
70998 BIRLD ELECTRONICS CORP. CLEVELAND, OHIO 44139
TL990 GLNBE UNION INGC. CENTHRALAB DIV. MILWAUKEE s WISL. 53201
72982 ERIE TECHNOLOGICAL PROD. INC. ERTE. PA. 16512
14864 AMPHENOL (ORP. RF DIV, DANBURY » CONN . 06810
BOL31 FLECTRONIC INDUSTRIES ASSOCIATIUN : WASHENGTON DLC» 200046
82389 SWITOCHERAFT INC. CHICAGO. ILLE. 506320
95146 ALCU ELECT o PROD. FNC. : LAWRENCE. MASS. 01843
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SECTION IX G
5307A HIGH RESOLUTION COUNTER

SUBSECTION Vii
MANUAL CHANGES AND OPTIONS

9G-7-1. INTRCDUCTION

a(3-7-2, This subsection provides the information necessary to update this manual to cover

- newer instruments and to backdate the manual to cover older instruments. Additionally, any

available instrument options are documented in this subsection.

2G~7-3. MANUAL CHANGES

9G-7-4. Section IX G applies directly to counters having a serial number prefix of 1308. For
information about instruments with différent serial number prefixes, refer to the following
paragraphs.

8G-7-5. Mewer Instruments

9G-7-6. Newer instruments may have higher serial number prefixes than those listed on the title
page of this document. The manuals for these instruments will be supplied with “manual
changes’ sheets that describe all changes to the manual or with repiacement pages for those

pages in the manual that require modification. If the updating information is missing, contact
the local HP Sales and Service Office for information.

9G-7-7. Older Instruments

9(3-7-8. No older instruments than those covered by this document have been manufactured.

3G-7-9. OPTIONS

8G-7-10. No options were available for the counter at the time this document was printed.

9G-7-1
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SECTION X G
5307A HIGH RESOLUTION COUNTER

SUBSECTION VHi
CIRCUIT DIAGRAMS

8G-6-1. INTRODUCTION

9G-8-2. This subsection of the manual contains the following information:

a. A signal list that gives the signal name and connector pin number of each signal line that
interconnects with the mainframe (see Table 9G-8-1).

b. A biock diagram of the counter (see Figure 9G-8-1).

¢. Component location views of the printed-circuit boards (part of Figure 9G-8-2).

d. A schematic diagram of the counter (part of Figure 9G-8-2).

Table 9G-8-1. Signal Interconnection List

PN NO. SIGNAL NAME DESCRIPTION

1 BV

2 -5V

3 -17V

4——49 GROUND

B* Fi This is the signal to be accumulated in the main-
frame counter.

6 G No Connection.

T F2 The input signal to the mainframe time base gated by

: the control circuit.

8 INHIBIT ﬂigh during the measurement cyele, low during the
display cycie.

g* OPEN Low signal forces the main gate flip-flop in the
mainframe to the open position.

10 CLOSE - No Connection’

11 LOG No Connecﬁon.

12 | MGFF N;) Connection.

13 EXPONENT Inverted log pulses while.main gate in mainframé
is open, indicate number of auto ranging steps.

14 NOT USED No Connection.

15 RESET High signal resets all circuits.

Model 5307 A
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Table 8G-8-1. Signal Interconnection List (Continted)

PIN NO. SIGNAL NAME DESCRIPTION
16 CLOCK 10 MHz reference signal from crystal oscillator.

17* MAX TIME Low signal enables closing of the gate in main-
frame on next log pulse. Rising edge initiates dis~
play cycle. :

i8 TIME BASE OUTPUT Output from the mainframe’s time base decade that
is selected by the time base select code on pins 22,
23 and 24.

19 PRINT Low signal provides print command to rear panel

‘1 connector of mainframe.
20 - TRANSFER Low signal transfers data to display. High signal
) stores data.
C21F 1 MHz TIME BASE INPUT {Input direct from plug-on bypasses control cireuit.
22+ TIME BASE SELECT A '
Time base seleet code (AB, and ) determines the
23 TIME BASE SELECT B frequency of the time base output at pin 18.
Q4% TIME BASE SELECT C
25+—50 +20V Full wave rectified voltage from the power trans-
former in the mainframe. Pin 25 is connected via
the plug-on to pin 50.
26 +17V
a7 Hz Ping 27 and 28 provide the drive to the annunciator
. lights on the front panel of the mainframe. A low

28% M signal lights the corresponding indicator.

29 S No Connection.

30 X No Connection.

31 o No Connection.

3o MANUAL RESET Low signal from front-panel pushbutton switch or
rear panel input clears the system to zero.

3% DP1 Low signal activates decimal peint 1.

34* DP2 Low signal activates decimal point 2. )

35 RIGHT/LEFT Code indicating half character which, is being
addressed. High when right-hand half of character
is displayed.

9G-8-2
Model 5307A
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Table 9(G:-3-1. Signal Interconnection List {Continued)

PIN NC. SIGNAL NAME DESCRIPTION
36 = DIGIT ADDRESS X
Digit address code X, Y, Z from the display scanner
37 — PIGIT SELECT X - indicates a digit being displayed.
' 38 = DIGIT ADDRESS Y Digit select code X, Y, Z is the corresponding code
- which selects the digit at the output of the counter.
39 DIGIT SELECT Y If the mainframe counter is dispiayed directly the
. corresponding lines of the digit address code and the
40 DIGIT ADDRESS 7 the digit select code are connected together.
41 - DIGIT SELECT Z
42 DATA “B” | No Connection
43 DATA “C” No Connection.
44 DATA “D” No Connection.
45 DATA “A” No Connection.
46* DEP3 Low signal activates decimal point 3,
47% DP4 Low signal activates decimal point 4.
48% DPs Low signal activates decimal point b.
Ein 49 — 4 GROUND
50 — 25 DC IN DC power to mainframe power supply from pin 25,

*Indicates that signal source is within counter plug-on.

9G-8-3
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Figure 9G-8-1.

5307A Simplified Block D
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18 SELECT ©
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ERPURENT I3
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© 32 MAN RESET

20 TRAMSFER

RINT

4

30 pe N

COMMON )
49 COMMAND RETURN

o m m

36 DIFIT AUDRESS X

38 OI5IT ADDRESS ¥
a0 OIGIT ADORESS Z

IT. SELECT .2

DIG

41

37 DIGIT SELECT ¥

e

Figure 9G-8-2, Al Logic Board Assembly
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Part of Figure 9G-8-3. A2 Input Board Assembly (A2 Waveforms)

@ Counter just begins triggering as sensitivity is increased

TP2

NEG TRIG, SENS

OF

TP3 g
Chan A §

TP4

Oscilloscope Betting {unless otherwise indicated):

POLARITY (both channels) .............. +up
Coupling (both channels) .. ..., PR DC
DISPLAY ALT
TIME/CM .. ... . o, oo 10 us
VOLTS/CM{Chan Ay ................... 08
VOLTS/OM (Chan By .................... 2
TRIGGER ... o INT
SLOPE +

Use 10:1 divider probes

500 kHz input, NEG TRIG, SENS ¢

A2 Waveiforms

SENS controd full ow

@

- TP2
Chan A

TP3

NEG TRIG, SENS contzol full

P2 |
Chan A 3

TP4

TIME/DIV
1 s
Counter:
POS TRIG : .
Input Signal ... ... ... . ..., 50kHz 3V p-p

SENSITIVITY control .. .. full cow |
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A2 _INPUT BOARD ASSEMBLY
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pow]

5307-24

TEST CONNECTOR

Figure 9G-8-3. A2 Input Board Assex:nbiy
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