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GUARANTEED PERFORMANCE SPECIFICATIONS

MODEIL.S S1051C 51053C

{(battery operated) (a-c /battery operated)
MEASUREMENTS 1 millivolt to 300 volte full scale on 12 ranges, -72 db to +52 db on

12 ranges.

#2% of full scale from 50 cps to 300 ke and

x 50 k 1 H
ACCURACY 3% of full scale from 20 cps to 50 cps, 300 kc to 1 mc

except ¥3% of full scale from 20 cps to 100 kc and *5% of full scale
from 100 kc to 1 mc on the 300 volt range (at 25°C (77°F)).

INPUT IMPEDANCE

1 to 300 mv range; greater than 1 megohm shunted by 30 uuf.
1 to 300 voit range; greater than 10 megohms shunted by 15 uuf

OVERLOAD VOLT range: Maximum of 550 volts (sum of d-c and a-c peak voltages)
PROTECTION MILLIVOLT range: Maximum of 110 volts rms continuous; 220 volta
rmsg for 10 seconds or less; 600 v d-c
NOISE Less than 0.1 mv meter deflection with input terminated with 100K
ohm resistor (shielded) on 1 mv range
Linear voltage scales: 0-1 and 0-3 (calibrated to rms values of a sine
METER wave)
CALIBRATION Voltage ranges: 1, 3, 10, etc, steps
DB scale calibration: -12 to +2
Zero level: 1 milliwatt in 600 ohms
METER 0-50 microampere taut-band movement

AC INPUT REQUIRE-
MENTS (S1053C ONLY)

105-130 v a-¢, 50-400 cps at approximately 5 ma; or, using SKN6009A
230/117 v a-c adapter cable kit, 230 v a-c, 50-400 cps

DC INPUT
REQUIREMENTS

An 8.4 volt mercury battery (Mallory No. TR-136 or equivalent)

BATTERY LIFE

Used as a voltmeter: approximately 400 hours
Used as an amplifier: approximately 300 hours

Output voltage (at 400 cps): Praportional ta input voltage as indicated by
meter deflection (meter and amplifier are separate fuanctians and cannot
be used simultaneously), 1.4 volts (peak to peak) or 0.5 volt (rms) into
600 ohm (or more) resistive load corresponding to full scale meter

AMPLIFIER reading.
ERIS

CHARACTERISTICS Frequency response: 0,5 db from 20 cps to 100 ke, approx. 3 db down
at 1 mc into 600 ohm or more (resistive load) and shunt capacity not
more than 200 uuf.
Distortion (20-30°C): Less than 1% with 1K ohm {or more) resistive load
shunted by nat more than 200 uuf from 20 cps to 20 ke.
Maximum voltage gain (400 éps): 500 (54 db) on 1 mv range ]

WEIGHT 61b, 7 0z.

DIMENSIONS 10-1/4" x 6-1/2" x 5-3/4" (approx.)

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

ii
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FOREWORD

CLAIM FOR DAMAGE IN SHIPMENT

If any damage to the shipping container is ap-
parent upon receipt, the delivering driver should
be requested to note such damage on all copies of
the freight bill. This is for your protection should
the material have received damage.

The equipment should be unpacked immedi-
ately, examined for damage and tested. If it
fails to operate properly, or is damaged in any
way, 2 claim should be filed with the carrier.
The claim should be filed within 48 hours after
receipt, if possible, or during a period not to
exceed 15 days.

A full report of such damage should be ob-
tained from the claim investigator, who will call
upon you. For the purpose of this report, the
shipping container and all packing materials
should be retained for the investigator to examine,

The investigator's report should then be for-
warded to:

Motorola Communications & Electronics, Inc.
Parts and Service Department

1301 E. Algonquin Road

Schaumburg, Illinois 60172

Include model number and serial number
when referring to the instrument for any reason.

iv

Arrangements for repair or replacement will be
made and you will be advised of the disposition of
the instrument,

REPAIR AND/OR RECALIBRATION

Because of its complexity it is recommended
that the instrument be returned to the factory for
repair and/or calibration. Return to:

Motorola Communications & Electronics, Inc.
Parts and Service Department

1301 E, Algonquin Road

Schaurnburg, illinois 60172

Before shipping the instrument notify the De-
partment at the above address of the service re-
quired. Refer to the ingtrument by model number
and serial number. On receipt of the information,
you will be informed of shipping instructions, If
requested, an estimate of the charges will be made
before work begins, provided the instrument is
not covered by the warranty.

SHIPPING

The unit employs a meter movement which,
though electrically rugged, should be protected
from mechanical shock. Therefore, the instru-
ment should be surrounded by three inches of
excelsior or similar absorbing material and then
packed in a strong exterior container. It should
be shipped via truck, railway express, airfreight,
or air express. The instrument should not be
handled roughly during packing.




WARRANTY

This Motorola instrument is guaranteed by
Motorola for a period of one year after delivery
tothe original purchaser against defectsindesign,
material, and workmanship. Our liability under
this warranty is limited to servicing or adjusting
any instrument returned tothe factory Service De-
partment for that purpose and to replace any de-
fective parts thereof.

This warranty is effective for one year after
delivery to the original purchaser when the in-
strument is returned, transportation charges pre-
paid by the original purchaser, and when upon
our examination it is disclosed to our satisfaction
to be defective, If the fault has been caused by
misuse or abnormal conditions of operation, re-
pairs will be billed at the net price of necessary
parts and a service charge at Motorola's thenpre-
vailing labor rate. In this case, an estimate will
be submitted before the work is started,

This warranty : in lien of all other warran-
ties, expressed or im.plied and all other obliga-
tions or liabilities on Motorola part,

If any fault develops, the following steps should
be taken:

1. Notify us at the following address:

Motorola Communications & Electronics, Inc.
Parts and Service Department

1301 E. Algonquin Road

Schaumburg, Illinois 60172

Give full details of the difficulty, and include
model number and serial number. Upon receipt
of this information, we will give you service data
or shipping instructions.

2. Upon receipt of shipping instructions, for-
ward the instrument prepaid to the above address,
or to the authorized repair station indicated on
the instructions. If requested, z2n estimate of
the charges will be made before the work be-
gins, if the instrument is not covered by the
warranty.
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1. INTRODUCTION

The Motorola Transistorized AC Voltmeters
offer many advantages not found in a-c vacuum
tube voltmeters. Small physical size, light
weight and full transistorization permit com-
plete portability for field use. The absence
of heat producing elements, such as tubes and
transformers, lessens the need for frequent re-
calibration and increases component life. The
Model S1051C is battery operated. The Model
S1053C, in addition to being battery operated, con-
tains an a-c power supply which operates froma
117va-c, 50-400 cps source. A detachable power
cord is supplied with the Model S1053C. The
SKN6009A 230/117 Volt Adpater Cable Kit{an op-
tional item not furnished with the standard Model
81053C) permits operation from a 230 volt, 50-
400 cps power source.

2. DESCRIPTION
a. Functions

These transistorized a-c voltmeters are ca-
pable of accurately performing the following func-
tions:

(1) AC voltage measurementfrom 0, 1 milli-
volt to 300 volts in a frequency range of20cycles
per second to 1 megacycle.

(2) Power measurements from -72 to +52
dbm when measured across 600 ohm impedance
(0 dbm = 1 milliwatt into 600 ohms).

(3) Comparative power measurements from
-72 to +52 db (when measured at the same imped-
ance level).

(4) High gain isolation amplifier with high
input resistance and low impedance output for amp-

lification of low level audio or r-f signals,

b. Instrument Characteristics

This instrument is similar to many othera-c
voltmeters in that the meter movement responds
to average values of applied voltages. The meter
scale is calibrated to read the rms value of a
sinusoidal waveform. When the input waveform
departs from a pure sine wave, the meter indica-
tion will be in error by the ratio of the average
value to the rms value of the incoming waveform.
(See figures 1 and 2 in paragraph 8.)

c. Construction

Although primarily designed for laboratory
use, these instruments, being self-powered, are
quite suitable for portable use without sacrificing
the accuracy or versatility of a laboratory instru-
ment. A detachable metal cover protects the front
panel from damage that might occur in portable
use. Clips for storing the meter cable or other
accessories are mounted on the inside of the cov-
er.

d. AC Power Supply

The power supply of the Model S1053C con-
tains a conventional half-wave diode rectifier cir-
cuit with a capacitor input filter connected to the
autput. A Zener diode is comnected across the
output for voltage regulation. The input step-down
transformer is installed in the line cord circuit
and isolates the instrument case from the a-c
source. The ground pin of the line cord is not
connected to the instrument case. The line cord
is detachable when portable operation with an in-
ternal battery is desived,

3. METER SCALES

The meter is calibrated in two linear a-c
voltage scales, a decibel scale andabattery con-
dition scale. It uses a 0-50 microampere taut-
band movement with non-linearity less than 1%
of full-scale deflection., Damping is adjusted to
eliminate "overshoot" for convenience in reading
the pointer indication, The meter scales andtheir
applications are as follows:

a. AC Voltage Scales

The twolinear scales (black) areused to mea-
sure rms values of a-c voltages. The upper scale
is graduated to a full-scale value of 1.0 and the
lower scale is graduated to a full-scale reading
of 3.2, All a-c voltages from 0, Il millivoltto 300
volts rms are read directly from these scales
using the full scale factors appearing on the range
selector -switch positions.

b. Decibel Scale

The DECIBEL scale (red) is used for dbm
measurement when measuring power level intoa
600 ohm impedance or comparative dblevels when
measgured at the same impedance level. The scale
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is calibrated from -12 to +2 and readings are ob-
tained by using the algebraic sum ofthe range se-
lector switch position and the meter pointer indi-
cation.

c. Battery Condition Scale

The LINE OR BATTERY O. K, scale (red) is
the small scale above and to the rightofthe upper
a-c voltage scale, The meter pointer indication
within the scale limits is a relative indication of
battery condition (under load) or of the a-c power
supply output.

4. CONTROLS AND INPUT TERMINATIONS
All controls and input terminations used for
measurement are located on the front panel ofthe

instrument.

a. Range Selector Switch

This is a l2-position switchused to select the
proper voltage or decibel range. The correct
switch position is determined by the level applied
to the input,

b, OFF-B+ CHK,-METER-OUTPUT
Function Switch (Model S1051C)

This switch permits a check of the internal
battery condition under load in addition to turn-
ing the instrument on or off, The meter is con-
nected to the battery under a simulated load when
the switchis placedinthe B+ CHK, position, Volt-
age measurements may be made in the METER
position. Amplifier output is connected to the
front panel BNC connector in the OUTPUT posi-
tion.

c. OFF-B+CHK.-METER-OUTPUT
Function Switch {Model S1053C)

This is an 8-position (continuuvus rotation)
switch which performs four functiomns: OFF, B+
CHK,, METER and OUTPUT (see photograph on

frontispiece of this manual). The markings on

the knob (pointer marks labeled LINE and BATT)
automatically indicate whether the internal bat-
tery or the a-c line is in use as a power source,

METER and OUTPUT functions are the same as

those described in the preceding paragraph,

d. Input Terminations

The units are equipped with twobinding posts
that are mounted on amolded polystyrene base se-
lected for its low loss characteristicsathighfre-
quencies. These "six-way" binding posts are used
to make electrical connections with single and
double pin banana type plugs, tipped plugs, spade
lugs, alligator clips and bare wire.

e. Output Termination

The units are equipped with a BNC coaxial re~
ceptacle which is mounted on the front panel. This
receptacle furnishes amplifier output for external
applications when the function selector switch is
in the OUTPUT position.

WARNING

The voltrnetexrs have the GND terminal
connected to the instrument case. Ex-
treme caution should be exercised when
connecting this terminal to off ground
potentials (referenced to ground of the
circuit being measured) to minimize
shock hazard to operating personnel,
When high d-c potentials are present,
connect a large coupling capacitor in
series with this terminal and a 1-meg-
ohm resistor between this terminal and
weferenced ground of the circuit being
measured,

f. Test Lead Accessory (Optional Accessory)

The SKN600Y1A Meter Cable Kit is available
as an optional test lead accessory, It is a 30"
shielded cable terminated at one endina standard
two-pin banana plug. The probe end of the cable
is terminated in two insulated alligator clips.

BEFPD-9635-0
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g. 230/117 Volt Adapter Cable (Optional
Accessory)

The Model SKN600%A 230/117 Volt Adapter
Cable is an optional accessory, and will provide
a 117 v a-¢ source for the S1053C Transistorized
AC Voltmeter when it (the adapter) is plugged in-
to a 230 v a-c line, The adapter cable consists
of approximately six feet of 3-conductor cable, a
small cylindrical housing containing a potted step~
down transformer and a 3-pin connector which
mates with the plug on the a-c voltmeter power
cable. An a-c line plug is not supplied with the
cable due to the lack of standardization of the
types used, When connecting an a-c line plug,
connect the BLK and WHT leads to the 230 volt
line and connect the GRN lead to ground.

h. Battery Installation and Aging

The battery (60B82292H01 or Mallory TR136)
must be installed with the positive end (+){firstas
indicated on the battery plug button.

Uponinstalling a new battery there is approxi-
mately a 5 hour period for the battery to age to
its long term voltage value. During this period
of timne the voltmeter error may be increased by
approximately *1/2% of full scale, If this error
is not tolerable it is suggested that the battery be
pre-aged. This can be accomplished after instal-
lation of a new battery by placing the voltmeter
function switch in the B+ check position for 5
hours.

i. Needle Kick

Kicking of the needle immediately after the
instrument is turned on is due to charging and/or
discharging of the electrolytic capacitors. The
needle kick can also be noticed especially when
changing the range switch between 300 MV and 1
V ranges, and 1 V and 3 V ranges.

It is suggested that the instrument be turned
on for at least two minutes before using to re-
form the charge on the electrodes of the electro-
lytic capacitors.

5. CIRCUIT DESCRIPTION
Refer to the block diagram for general infor-
mation and to the schematic diagram for detailed

wiring information.,

a. Input Attenuation

Two precision resistor attenvators are used
to reduce the input level. The input attenuator

(used only on ranges above 1 volt) reduces the
input level by 60 db. A second attenuator at the
output of the pre-amplifier is used to accomplish
additional attenuation in 10 db steps, A three
section potentiometer permita adjustment for

minor loading variations or resistance changes

of the second attenuator.

b. Pre-amplifier

The pre-amplifier presents a high inputim-
pedance necessary to prevent circuitloading and
resultant erroneous readings inmany applications.
Transistor Q1 is connected in a "bootstrap'' con-
figuration, The normallylow input impedance of
transistor amplifiers is increased through the
use of feedback to the high level required for ac-
curate measurement, Two protection diodes
{(CR1 and CR2) are connected in the base circuit
of the input transistor (Ql) to protect the instru-
mentfrom excessive input voltages. A maximum
of 550 volts pezk {sum of the a-c and d-c¢ voltages)"
may be applied on any VOLT range without da-
mage to the instrument, Amaximum of 110volts
rms continuous or 220 volts rms for 10 seconds
or less can be applied on any MILLIVOLT range
without damage,

c. Amplifier

The main amplifier consists of 3 pairs of
direct-coupled common emitter stages followed
by an emitter follower output stage. The nega=
tive voltage is fed back from the collector of the
second stage to the emitter of the first stage in
each direct coupled pair.

The input impedance of the first pair (Q3
and Q4) presents a fixed load for the second at-
tenuator. The inputimpedance is essentially the
parallel combination of R22 and R23 because the
input impedance of Q3 is raised to a very high
value by the use of negative feedback,

A variable gain control (R36) in the emitter
circuit of Q5 controls the net gain of Q5 and Q6
for calibration purposes. C28 and R48 are used

‘for high frequency compensation,

In the METER position of the function selec-
tor switch, the meter and the rectifier circuit
are connected inthe negative feedback loop (from
the collector of Q8 to the emitter of Q7). Also
(with the switchinthe METER position), the rear
section of switch S2B disconnects d-c bias from
the base 0£{Q9 and the collector of Q8. When the
function selector switch is in the OUTPUT posi-
tion, R51 and €29 are substituted for the meter



rectifier circuit in the collector circuit of Q8,
and switch S2B applies bias to the base of Q9 by
connecting it to the collector of Q8.

since the function selector switchinthe OUT-
airion disconnects the rectifier meter
fiztortinn due to the rectifier diodes is

tei!, This, the amplifier output contains
itree ¢ "ot rtion,
ol Swege

When the collector of Q8 is connected to the
base of Q9 through section S2B of the function se-
lector switch, an output signal appears at the
emitter of the N-P-N transistor Q9. This signal
is coupled to the output connector on the front
panel through C31, a 100 uuf capacitor and a
shielded cable: The outputimpedance of the amp-
lifier is approximately 50 ohms.

e. Meter Circuit

The output of Q8 is applied to a full wave
bridge rectifier consisting of two high frequency
diodes {CR3 and CR4), A 0-50 microampere
taut-band meter movement (Ml) is connected a-
cross the output of the rectifierto measure the re-
sultant d-c current, Signal current from the
meter circuit is fed back to the amplifier to ob-
tain gain stability and meter linearity over the
entire bandwidth.

f. Power Supply (S1053C Only)

The Model 51053C AC Voltmeter may be
powered from either an internal battery or from
the rectifier circuit which operates from the a-c
line, The rectifier power supply consists of
transformer T1 and diode rectifier CR5. Filtering
is accomplished by means of the filter network
circuit €32, C33 and R55. Zener diode CR6 pro-
vides voltage regulation, Transformer T1 is
built into the large cylindrical plug Pl which is
pluggedintothe a-c line; a cable from Pl carries
low voltage secondary current and is terminated
at the other end by P2 which plugs into J! on the
case of the instrument.

6. OPERATION

a, Mechanical Meter Zero

A screwdriver adjustment is used to mech-
anically zero the meter. It is located on the
meter cover. If the meter pointer does not rest
directly in line with the 0line of the voltage scales
when the power switch is in the OFF position

(instrument upright on feet), turn this adjustment
left or right until the pointer is directly in line
with the 0 line.

b. Operationfroman AC Source (Model S1053C)

(1} Connectthe female plug end of the power
cable to the receptacle at the rear of the instru-
ment case.

(2) Connect the male plug end of the power
cable to a 117 v a~c (50-400 cps) receptacle. A
230 v a-c power source may be reduced to the
required 117 v a-c withthe Model SKN60J9A 230/
117 VAC Adapter Cable Kit.

(3) Placethe LINE side of the function switch
in the B+ CHK. position and check the power sup-
ply output by observing the reading on the LINE
OR BATTERY O, K. scale,

(4) Rotate the LINE side of the function
switch to the METER position for voltage mea-
surements or to the OUTPUT position for amp-
lifier applications,

NOTE
Should sensitive measurements require
complete isolation from r-f energy
which may be present on the a-c line,
switch the Model S1053C to battery
operation and remove the power cable
from the instrument housing.

¢. Operation From Internal Battery

Place the function switch in the B+ CHK, po-
sition. A new battery will give ameter indication
near the upper limits of the LINE OR BATTERY
O. K. scale, After a few hours of operation, the
meter indication will be approximately mid-scale.
If the meter indication just reaches or falls below
the lower limits of the scale, the accuracy of the
instrument will be affected and the battery must
be replaced, Refer to the MAINTENANCE para-
graph of this manual for detailed replacement in=
formation.

d. , AC Voltage Measurement

(1) Place the function switch in the ON po-
sition.

(2) A rapid check of the condition of the in-
strument may be performed by placing the range
gelector switch in the 1 MILLIVOLT position.
The meter indication should be anywhere from
0.1 to fullor off-scale deflection depending on
the proximity of stray electric fields from a-c
power lines.




(3) Place the range selector switch in a
VOLTS or MILLIVOLTS position corresponding
to an expected meter indication in the upper 2/3
of the meter scale, Readings in this portion of
the scale are most nearly accurate and ranges
should be selected to accomplish this whenever
possible.

NOTE
When in doubt as to expected voltage
levels, good practice is to place the
range selector switchinthe least sen-
sitive (highest voltage) range andpre-
gressively increase the sensitivity
(switch to lower voltage ranges) until
a reading in the upper 2/3 of the scale
is obtained. Note also that in the METER
position, the amplifier output is dis-
abled,

(4) Connect the input terminals acrosza the
voltage source to be measured.

WARNING
These voltmeters have the GND ter-
minal connected to the instrument
case, Extreme caution should be ex=
ercised when connecting this terminal
to off ground potentials (referenced
to ground of the circuit being measured)
to minimize shock hazardto operating
personnel, When high d-c potentials
are present, connect a ! megohm re-
gistor between this terminal and re~
ferenced ground to the circuit being
measured, and bypass this resistor
with a high voltage capacitor of a value
of .22 ufd or larger.

e. Power Measurements

Power measurements in terms of db ox dbm
are made inthe same manner as a-c voltage mea~

TABLE 1

Range Selector Meter
Switch Position Scale Indication Level

300 VOL TS 0-3.2 2.1 210 yolts a=-c rms

10 VOLTS 0-1.0 .64 6.4 volts a=c rms

3 MILLIVOLTS 0-3,2 2.6 0.0026 volts a-c rms
1 MILLIVOLTS 0-1.0 T2 0.00072 volts a=-c rms
+50 DECIBELS |[DECIBEL +1 +51 decibels

+20 DECIBELS |[DECIBEL -5 +15 decibels

-60 DECIBELS |DECIBEL -8 -68 decibels

-40 DECIBELS |DECIBEL +‘2 -38 decibels

surements except that the meter indication is read

from the DECIBEL scale. When making measure-
ments in terms of dbm, the measurements must

be made across a 600 ohm impedance (0 dbm =1
milliwatt into 600 ohms). Comparative power

level measurements in terms of db may be made
by noting the difference in db readings obtained
when eachmeasurementis made across the same

value of impedance. The correct level in db oz
dbm is the algebraic sum of the meter indication
on the DECIBEL scale and the range selector

switch DECIBEL position.

f, Examples of AC Voltage and Power Measure-
ments

The following tablelists a number of meter
indications and their respective voltage and power
levels.

g. Amplifier Operation

(1) Place the function switch in the METER
position. {In the Model S1053C voltmeter, there
are two markings-~LINE and BATT--one of which
should be turned to the METER position, depend-
ing upon whether the meter is powered from the
a-c line or from the internal battery.)

(2) Place the range selector switchin a
VOLTS or MILLIVOLTS position suchthat the ex~
pected meter indication will register inthe upper
2/3 of the meter scale. The output voltage of the
amplifier will depend on this setting, and will be
approximately 0,5 volt {(rms) for a full scale me-
ter reading and 0,25 volt (rms) at half scale de-
flection, Be sure to make this voltage measure-
ment if the input voltage is not known, An exces-
sive overload input signal can damage the instru-
ment, See the overloadprotectionlimitsin Table
of Guaranteed Performance Specificatlons,




{3) Place the function switchinthe QUTPUT
position; this will disconnect the meter circuitry
and provide an amplified output signal. When the
function switch is in the OUTPUT position, bat-
tery drain is increased by approximately 40% (or
1,2 ma), (Although the OUTPUT position of the
function switch disconnects the rectifier circuit
to eliminate distortion which would be caused by
the rectifier diodes, the meter may show some
deflection at higher frequencies due to capacitive
coupling of the switches, The meter may deflect
either above or below zero if the amplifier is
connected to a noisy source or is overdriven.)

NOTE
Minimum loading to be used with the
amplifier must be not less than 600
ohms resistive and/or not more than
200 uuf capacitive load. The output
cable may be RG-58A/U, RG-59/U,
or other r-f cable fitted.with a female
RG-59/U cable have a capacity of
approximately 24 uuf per foot;
avoid using long cable at the out-
put,

(4} Output voltage can be attenuated in 10db
steps by turning the range selector switch to the
next higher range. Example: If the input is 1 mv
and the range selector switch is in the 1 MILLI-
VOLT position, output will be ,5 volts rms, an
approximate voltage gain of 54 db. To attenuate
the output 10 db, turn the range selector switch
to the 3 MILLIVOLT setting; the output will then
be 0,157 volts rms. If another 10 db attenuation
is required, turnthe range selector switch to the
10 MILLIVOLT position. The corresponding out-
put voltage will be 0,05 volts rms,

Voltage gain for any range switch posi-
tion up to 300 MILLIVOLTS is given by the rela-
tion:

Voltage gain =

0.5 volts rms
Full scale value of range setting

or: Voltage gain (db)=

0.5 volts rms

20 1o
& Full scale value of range setting

The amplifier consists of 3 common col-
lector (emitter follower) stages and 6 common
emitter stages., The common collector (emitter
follower) stages will not reverse phase. The 6
common emitter stages will each provide a 180°
phase shift which results in 6 x 180° or 3 x 360°
phase shift; hence, input and output voltages are

in the same phase. Theoretically at mid frequen-
cies there will be no phase shift due to reactive

characteristics of the circuit and components,

although such phase shift may be present atvery
high or very low frequencies. The exact amount
of such phase shift cannot be guaranteed.

h. Battery Conservation

When the instrumentis operated by the inter-
nal battery, it should be turned off whea not in
use to prolong battery life., Accuracy willnot be
affected by using the instrument immediately after
turning it on asthere is essentially no "warm-up"
period recquired. If the instrument has not been
used for extended periods (6 weeks or longer) a
five minute stabilization period is recommended
before use.

7. TEMPERATURE EFFECTS

As withmostprecision measuring equipment
this instrument has certaintemperature limitations.
Accurate readings are obtained in normal temper-
atures, Avoid operation and storage in tempera-
tures above 50°C (122°F). Storage in tempera-
tures less than -40°C or -40°F should also be avoid=
ed. The following table will provide an idea ofthe
accuracy of the instrument{except for the 300 volt
range) as influenced by temperature.

TABLE I
Full Scale
Temperature | Accuracy Frequency
20°C to 30°C +3% 20 cps to 300 ke

+4% 300 ke to 1 mc

0°C to 20°C, [ +3%, -4% 20 cps to 300 kc
30°C to 40°C | +4%, -5% 300 ke to 1 mc

-20°C to -0°C,| +4%, -5% 20 cps to 300 kc
40°C to 50°C [+5%, -6%| 300 ke to 1 mc

8. APPLICATIONS
a. General

A complete understanding of instrument ca~
pabilites and effects on various circuits is nec-
essaty to obtain optimum accuracy in difficult
measurements. This instrument measuresaver-
age voltage levels of sinusoidal waveforms and
the meter scale is calibrated in rms levels. The
meter reading may be in error when the instru-
ment 15 used to measure other than sinusoidal
voltage waveforms. The instrument will accept
voltage peaks up totwice the rms value of the in-
put at full scale deflection without waveform clip-

ping.
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The curves of figures 1 and 2 illustrate some
of the effects of the harmonic content of non-
sinusoidal waveformse on meter readings. It can S0
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be noted fromthese curves that the meter will al-
ways read lower than the true rms value when PERCENTAGE OF 3RO HARMONIC CONTENT
measuring waveforms having a second harmonic NOTE: METER READINGS MAY VARY BETWEEN
content. The meter may read higher or lower than UPPER AND LOWER LIMITS DEPENDING
the true rms value when measuring waveforms g:;:::sg&é”w”s"ﬂp OF FUNDAMENTAL
having a third harmonic content. '
FIGURE 2,

b, Voltmeter
i i i icati do not exceed the maximum overload voltages as
A brief outline of typical applications for the
: b PP specified in the GUARANTEED PERFORMANCE

a-c voltmeter is included to show the versatility c ONS ch included in this manual
of an instrument of this type. Unique uses for this SPECIFICATI chart included in thi ‘

instrument will be found as capabilities become Hum levels of power supplies may also be

more evident, measured, When d-c voltages in excess of the

] instrument rating (550 volts-sum ofthea-c peak

(1) Audio Frequency Measurements and d-c) are present, a 0.1 microfarad capaci-

R . tor should be connected in series withthe INPUT

. LO“{ level audio voltage?s generated in terminal and a 10 megohm resistor connected be-

piezo-electric and magnetostrictive electromech- tween the INPUT and GND terminals. Use 2 ca~

anicafl devices (phonograph cartridges, tape re- pacitor with a higher d-c voltage ratingthanthat
cording and playback heads, and microphones) may of the power supply being measured

be accurately measured on the lower rangesof
the meter,

¢ (2) Radio Frequency Measurements
Voltage levels in audio and ultra-somic
amplifiers using either electron tubes or tran- The a~c¢ voltmeter will accurately mea-
sistors may also be measured without disrupting sure voltagelevelsini-fand r-f amplifiers, mix-
the circuit under test, ers, detectors, oscillators and modulators using
either electron tubes or transistors, Measure-
Output voltages from power amplifiers, ments at these higher frequencies should be per-
such as P. A. loudspeaker systems, may be mea- formed using very short direct leads betweenthe
sured across low impedance speakers and high voltmeter and the circuit under test. This will
impedance distribution lines without any loss of avoid the capacitive shunting effects which are
accuracy of the measuring instrument, However, inherent in shielded cables and long test leads.



The input resistance and shunt capacity
of the instrument must be considered when mea-
suring voltages at radio frequencies. The loading
effect is most predominant on high impedance
tube circuits (especially on tuned circuits}). The
influence is considerably less on low impedance
transistor circuits, where the shunt capacity of
the instrument is normally a small part of the
tuning circuit being measured,

With battery operation, the instruments
are very useful as null indicators, sincethey are
isolated from the a-c line.

NOTE
To completely isolate the S1053C Volt-
meter from the a-c line and eliminate
a-c pickup, remove the power cable
plug from the rear of the unit.

WARNING
Place the voltmeter as far as possible
from high power r-f transmitters to
avoid possible r-f pick-up through the
voltmeter aluminum housing,

The high sensitivity and low internal
noise allows an accurate balance of the bridge
circuit to be made. Due to the wide frequency
response of the instrument, it is important that
the oscillator supplying the bridge be completely
free from harmonics.

¢. Amplifier

Included in applications of the S1051C or
S51053C equipment as an audio or radio frequency
amplifiers are the following:

The instruments may be used as high gain
pre-amplifiers for the amplification of low level
audio volitages penerated in piezo-electricand
magnetostrictive electromechanical devices (pho~
nograph cartridges, tape equipment heads, and
microphones).

Theymaybe used to amplify low signal level
voltages generated by audio or r-f oacillators in
order to drive frequency counters,

They may be used as isolation amplifiers
with high input resistance and low impedance
outputs, The input resistance is greater than 1
megohm in the MILLIVOLT position and greater
than 10 megohms in the VOLTS position,

9. CALIBRATION AND MAINTENANCE
a. General

Accuracy of the S1051C and S1053C Tran-
sistorized AC Voltmeters can be maintained by
periodic calibration of the ingstruments. Calibra-~
tion should be accomplished onlyby qualified per-
sonnel having adequate test facilities. If desir-
ed, the ModelS1051Cor S1053C maybe returned
to the factory for calibration; refer to the Fore-
word for detailed information on shipment of the
instruments.

The calibration procedure outlined herein
may be used for recalibration of the instrument.
However, if there have been any electrical com-
ponent changes made such as replacement of
diodes, transistorsor range switch assembly, it
is suggested that the instrument be returned to
the factory for calibration,

Table III lists the testinstruments required
for calibration and maintenance of transistorized
a~c voltmeters.

The voltmeter chassis may be removed from
the case by loosening four screws at the back of
the unit, In the a-c powered unit {(Model S1053C),
first unplug the power cord from ‘the unit.

b. Calibration

(1) Noise Test
Cover the voltmeter input terminals with
a shielded doublebanana plug across whichis con-
nected a 100K ohm resistor. Set the voltmeter
range selector switch to1 MILLIVOLT., Theme-
ter indication should be less than 0,1 on the top

(0-1) meter scale,

(2) Needle Kick

(a) After the voltmeter has been "on'"
for at least two minutes, turnthe range selector
switch from the 1 VOLT positiononto the 3 VOLT
positidn, Note the needle kick. It should be less
than 25% of full scale deflection.

(b} Return the range selector switchto
the 1 VOLT position and note the needle kick. It
should be less than 25% of full scale deflection.




TABLE III

Instrument Type

Minimum Required Specifications

Recommended
Instrument

DC Multimeter

Sensitivity: 0.1 volt minimum for full scale de-
flection

Input Resistance: 11 megohms or higher

Accuracy: *3% of full scale or better

Motorola DC Multimeter
or equivalent

AC Voltmeter

Sensitivity: 1 milliveolt minimum for full scale
deflection

Impedance: 1 megohm or higher

Accuracy: #3% of full scale or better

Motorola Transistorized
AC Voltmeter

Voltmeter
Calibrator

Accuracy: +0.25% or better

Voltage Range: 1 mv, 3 mv, 10 mv; 100 volts,
300 volts, rms

Distortion: Less than 0.2%

Hewlett- Packard
Model 738AR
Voltmeter-Calibrator
or equivalent

Test Oscillator

Output voltage: ) mv,3 mv, 10 mv; --- 3 volts;
into 50 ochms

Frequency Range: 300 ke to 10 mc

Monitor Meter Accuracy: #0.5% from 10 cps
to 1 mc

Other Features: Provision for use with exter-

Hewlett-Packard

Model 739AR Frequency
Response Test Set or
equivalent

nal oscillator

General Purpose

Frequency Range: 5 cps to 600 kc

Hewlett- Packard

Oscitlator Output: 3 volts min, into 50 ohms

Model 200SR. Oscillator

(low output -
impedance):

Distortion: 0,5% max, below 500 kc

or equivalent

(2) Connectthe voltage calibratorto the
input of the voltmeter.

{b) Set the voltage calibratorto 100 myv
at 400 cps and adjust the calibrator gain control
for a full scale reading on the voltmeter 100
MILLIVOLT range.

{c} Insert a parallel combination of a
1 megohm (film) resistor and a 30 uuf capacitor
in series with the voltmneter imput, The new volt-
meter reading should be 1/2 full scale or more
for normal input resiatance (1 megohm or great-
er).

(4) Linearity Test

{a) Turn the voltmeter OFF and place
it upright on its feet. Set the meter indicator to
zero with a screwdriver, Turn the voltmeter
”On”.

{b) Connect the voltage calibrator out-
put to the voltmeter input terminals, Set the
calibrator for 1 volt at 400 cps.

(¢} Loosenthe locknut on the GAIN con-
trol and adjust the controlfor full scale indication
(1.0 volt) with the range selector switch in the 1
VOLT position. Ifthis adjustment cannotbe made, .
a malfunction exists in the voltmeter circuits, Do
not continue with the test procedure until the
trouble has been corrected. Refertothe Trouble-
shooting paragraph in this manual for instructions.

(d) Adjust the calibrator and check the
voltmeter readings for inputs of 1,0 v, 0.8 v,
0.6v, 0,4vand 0.2 v,

{e) Place the voltmeter range selector
switch in the 3 VOLT position. Adjust the cal-
ibrator and check the readings for inputs of 3,0 v,
2.5v,2,0v, 1.0v, and 0.5 v,

-

{(5) 400 CPS Calibration

(2} Place the voltmeter in the normal
posgition and reset the zero, ifnecessary, while
the voltmeter is OFF,

(b) Place the range selector switch in
the 1 MILLIVOLT position.
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(c) Connect the voltage calibrator out-
put to the voltmeter input with low-loss, shield-
ed cable (RG-58/U, RG-59/U or equivalent) less
than three feet in length,

{d8) Set the calibrator output of 0,001
volt at 400 cps.

(e} Adjust the voltmeter GAIN control
for a meter reading of 1.0 on the top scale,

{(f) Secure thelocknut on the GAIN con-
trol,

(g} Check the meter reading to be sure
it still indicates 1.0 on the top scale, If not,
loosen the locknut and repeat steps (d), (e) and
(f).

NOTE
This is a basic adjustrment upon which
all others depend. It must be correct.

(h) Set the voltage calibrator and volt-
meter range selector switch accordingto Table
IV, Adjust the corresponding coutrol for full-
scale indication, These steps must be followed
in order, namely, 100 mv first, then 10 mv,
then 3 mv.

TABLE IV
Voltage Voltmeter Adjust for
Calibrator Range Full-Scale
Setting Position Indication
0.1 Volt 100 MILLIVOLTS |100MV Control
400 cps _ (R21A)
0.01 Volt 10 MILLIVOLTS |10 MV Control
400 cps (R21C)
0.003 Volt 3 MILLIVOLTS 3 MV Control
400 cps (R21B)

(i) Repeat step (h) once or twice until
no further adjustments .are necessary,

(j} Turn the voltmeter range selector
switch to 1 VOLT,

(k) Set the voltage calibrator to 1.0
volt.

(1} Adjust the 1 V, 400cps control (R3)
for full scale indication. This completes the 400
cps calibration,

{m) The accuracy of all other voltage
ranges may be checked in a similar manner by
using the voltage calibrator.

(n) Disconnect the voltage calibrator
from the voltmeter.

(6) 1.0 MC_ Adjustment

(a) Set the controls on the frequency
response generator (FRG) and the associated
signal generator for an output of approximately
0.001 volt at 400 cps.

(b) Turn the voltmeter range selector
to 1 MILLIVOLT,

(c} Connect the special output cable of
the FRG to the voltmeter input terminals.

(d} Adjust the AMPLITUDE control of
the signal generator until the voltmeter indicates
0.9 on the top scale.

(e} Use the FRG METER SET control
to adjust the FRG meter indicator to one of the
calibrating marks.

{(f) Setthe FRG to 1 mc (this will cause
the FRG meter indicator to shift). Reset the me-
ter indicator, with the amplitude control, to the
same calibrating mark used in step (e).

{g) Turnthe voltmeter H, ¥, TRIMMER
(C28) for a meter indication of 0.9 on the top
scale.

(h) Set the signal generator to 300 kc
and adjust the signal generator AMPLITUDE
control for the same calibrating mark used in
step {e). Note the voltmeter reading.

{i} If the voltmeter reading of step (h)
is higher thanthe reading taken at 1 mc (by more
than 1/2 %), turn the trimmer potentiometer (R48)
counterclockwise about 20°.

{j) Repeat steps (f) and (g).

(k} Repeat Step (h), If the voltmeter
reading is still higher than the 1 mc reading (by
more than 1/2%), repeat step (i) and then steps
(D) and (g) until the 300 k¢ reading is within 1/2%
of the 1 mec reading.

NOTE
If the voltmeter reading is low at 300
ke in step (i), turnthetrimmer poten-
tiometer clockwise, then proceed to
steps (f), (g) (h), and (k).

11



AEPD-9818-0O(CE2286-221)
AEPD-9817-O(CE2286-A22)

RANGE SWITCH ASSEMBLY -
(FRONT)

RANGE SWITCH ASSEMBLY
(REAR)

Q7 C21 Cl2 C7 Q2 Ql

CR3,  Cz2 C31 C29 Q9 Cz4 Q8 C30 Cz23

CR4
C28
R48
CR1
CRé6 Cé
C32 CR2
C33 C4 :
i
R55 N3
B
N
CRS5 [
2
e
NG
- v -
J3 J4 G26 Cl3 Clg Cl18 C20 R36 Q6 Q5 Cl7 Q4 Cl4 Q3 16 Cl15 uc'i
E 1
o
POWER MAIN CIRCUIT BOARD &)
SUPPLY <
BOARD
Component Location Details
12



(1) Turn the voltmeter range selector
switch to 1.0 VOLT,

(m) Set the FRGfor 1.0 voit at 400 cps.
Adjust the AMPLITUDE control of the signal gen=~
erator until the voltmeter indicator stands at 0.9
volt,

(n) Repeat steps (e) and (f).

(o) Turnthe voltmeter 1 MC IV control
(C3) for ameter indication of 0.9 on the top scale.

{p) Set the FRG for 400 cps and adjust
the meter indicator, with the AMPLITUDE con-
trol, to the same calibrating mark used in step

(e).

(9) Note the voltmeter indication. It
should change less than 1/4% of the former 0.9
reading, Ifagreater changeisnoted, recalibrate
according to steps 5(c), (j), (k) and (1) and steps
6{c) and (1) through (p).

c. Troubleshooting

Tables are provided to aid the serviceman
in locating troubles gquickly, TABLE V shows
symptoms and possible causes, TABLES VI and
VII give typical transistor (and power supply) a-c
and d-c voltages. To check these voltages as
well as resistor values, continuity, etc., refer
to Component Location Detail on page 12,

NOTE
Resistance measurements should be
made from the printed circuit rather
than from component leads. This
testing method reveals defects that
may otherwise go unnoticed.

CAUTION
Measuring circuit and component re-
sistances with ohmmeters using probe
voltages greater than 200 millivolts
can damage transistors and tantalum
capacitors. Refer to the table of test
equipment required (TABLE III) for
recommended test instruments.

Should it become necessary to replace tran-
sistors or diodes, remember that they can be
damaged by excessive heat, When replacing
them, keep a pair of long nose pliers between
the transistor (or diode) and the circuit board
while soldering. The pliers will absorb enough
heat to protect the transistor.

CAUTION
To avoid damage to batteries and tran-
sistors during repair and replacement
of components, always turnthe voltmeter
OFF before removing batteries. No
part is to be replaced while batteries
are still in the voltmeter.

Replacement transistors must be ordered by
Motorola part numbers only; thisisnecessary to
maintain optimum performance. In emergencies,
an N-P-N high frequency silicon (Star Planar)
transistor canbe substituted if available untilthe
exact replacement part is obtained.

NOTE

If it becomes necessary to replace any
electrical components such as transis-
tors, diodes (except CR5and CR6), the
range switch assembly or components
associated with the range switch, it is
suggested that the instrument be return-
ed to the factory for recalibration.

13
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TABLE V

Symptoms 1st Possible Cause 2nd Possible Cause
— .
‘Meter indication erratic (reading more than .l mv) Q1, Q2 noisy C9 leaky, Q3
with input shielded and terminated in 100K ohms.
Excessgive needle kick when slowly changing from 1 C9 leaky C12 leaky
to 3 volt range,
All ranges, 400 cps OK but 1 mc low, C28, Cb open
MV rapges: 400 cps OK; 1 mc OK; C2,C3 open or
V ranges: 400 cps OK; 1 mc low. misadjusted
MV ranges: 400 cps OK; 1 mc OK; C4 open
V ranges: 400 cps OK; 1 mc high,
MV ranges: 400 cps OK; 1 mc OK; C7 open R3 misadjusted
V ranges: 400 cps & 1 mc low.
MV ranges: 400 cps OK; 1 mec OK; R!,R2,R3
V ranges: 400 cps & 1 mc high.
Readings 50% low on VOLT Enges only, C5 shorted
Readings 10% low at 400 cps. Low input resistance. Cc7
Readings beyond full scale. R35, R36
Meter still shows a reading when meter is turned Static charge on Sticky meter or
off (1 minute). meter face broken band
No meter reading. C1l case shorted CR1,CR2,CR3,CR4
to ground
No reading on some ranges. 2nd attenuator S1B
resistore open
Intermittent B+ CHK,. position reading. Badbatt; leaky C23 R43,R49, R50 or R52
No amplifier output, but meter indicates amplifier Q9 SZB (rear) or wiring
input.
BATT. TEST reading beyond full scale. Sborted C23 R43, R49, R50 or R52
No B+ OK reading when using a-c line. CRS,CRé6 T1 open; C32,GC33
shorted
B+ CK. reading high (a-c operation only). CR6 open
Meter reads below zero and comes back to zero This is normal
after a few seconds when power is turned ofi, to charge on C23
and C30
51053C only: Needle kick or deflection when ) This is normal
"LINE'" side of the Function Switch is turned to due to charge left
B+ CHK,, METER or OUTPUT position with on the capacitors,
the power cable unplugged from the a-c line,
TABLE VI . TABLE VI

Typi Potenti *
ypical DC Potentials Typical AC Potentials (voltmeter turned on, func-

Transistor | Emitter | BaaeJ Collector tion selector switch in output position, and range
switch in 1 MILLIVOLT position)

)

gé gz gg = Input = 1 MV at 400 CPS*
Q3 1,1 1.6 3.0 Transistor | Emitter I Base [Collector
Q4 2,42 3.0 4.6
Q5 0.87 1.37 | 3.4 al 0. 91 mv - =
Q2 0.93 mv - -
Q6 2,8 3.4 5.2 a3 0.9 m
Q7 0.1 0.65 | 1.25 o - : R
08 0.7 1.25 | 4.1 o = T
Q9 3.556 4.1 8.2 6 - — 50 v
' . . Q7 - 50 mv -
*Voltages taken with Motorola DC Multimeter
. . ) Q8 - - 510 mv
(11 megohms input resistance) after the instru-
- Q9 500 mv - - .
ment being measured has been turned on, func-
tion selector switch set to OUTPUT position, *Measurement made with Motorola Transistoriz-
and input terminals shoxrted. ed AC Voltmeter,

14
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PARTS LIST for Schernatic Diagram 63D81021A06-D

SLN6013C AC Voltmeter

‘5 =

REVISIONS 63F8 101 1AQ6-D
CHASSIS AND REF.
rsuF FIX NO. |SyMmBOL CRANGE LOCATION
SLN6D13C RY WAS 6R131858, 270K | Q] BASE
GIRCUIT
RIT WAS 6K128883, 150K | QU COLLEC-
TOR
R5 WAa5 GRI2O 07, 2. TF | QAEMITIER
31051L R34 ADDED PARTS LIST
RL3 ADDE D 47 OHMS Q> EMITTER
S1051C-1t k55 WAS 47 OIIMS
6R131274
SLN6013C-] Ccil WAS 2IK832259, StB-1
3 UUF
R4G WAS FRLII1:27, 47K | SZA-T
LX) WAS b5 123300, I, &
SLNen)13C-2 R1) WAS 6X129259, Q] EMITTER
2.7 MEC
GR3, 4 | TROM 48B826C1B0! | FAKTS I1.IST
TO 48C821336GD01

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

CAPACITOR, fixed: uf; unl state

Gl 8CARL57G4 .22 £20%; 800 v

C2 21K85733p6 2,0 uuf *,25 uuf; 500 v; NPO

Cc3 19B826B4B01 | var.; 1,30-3,25 uuf; 850 v

Cc4 8C867238 . 0047 £10%; 400 v

Ch 8K861614 .47 £10%; 100 v

Ccé 21K837745 (factory selected) B20 uuf *10%;
500 v

C7,21,26 23D82601AI1L |5 +33-10%: 25 v

cs 21K832502 .DZ +60-40%; 250 v

Cc9 23B8Z7R3BO7 |33 £20%; 25 v

cl0 21R124554 (factory selected) 22 vuf *5%
NFo

Cll 21R 1225942 4,7 vuf 0.5 uuf; 500 v

clz, 23 23D82601A26 | 25-10 ¢150%; 20 v

Ci3 23CA2OTTCOT | 300-10 +150%; 10 v

C14, 15,156, 18,] 23CBR2601A12 | 100-10 +150%; 6 v

19, 20,25, 31

Cc17 23D82601A23 [ 10-10 +1250%; 20 v

C2z2 {factory selected)

C24 23D82601A18 | 300-10 +150%; 6 v

c27 (factory selected)

cz8 20CRZ86L0BR0) | var,; 9-50 wuf; 350 v; N750

c2y 21K859211 47 uuf *3%; 300 v

C30 23DB2o01AL10 | 16-10 433%; 10 v
SEMICONDUCTOR DEVICE,
diode: |\SEE NOTE ti

CRI1, 2 485864199 auicon

CR3, 4 45082139601 | germanium, coded ORG-YEL-
GRAY (NOTE 2)
METER, multi=scale:!

M1 72D82322G01 | 0-1 volk; 0-3 volte; -10 to +2 db
TRANSISTOR: (SEE NOTE 1)

Ql,2,3 48KR69159 N-P-N; coded WHT DOT

Q4,5,6,7,8,9] 48RBLII4ES N-P-N; type M3149
RESISTOR, fixed: +5%; 1/4 w;
unl stated

RrR1 6DB2672R04 | 10 meg #1%; 2 w

R2 60826472BQS 9850 x1%; 1/2 w

R3 18C82692B01 | var,; 500 *20%

R4,5, 51 6K129231 3.3K

R6, 41,43 6K128585 22K

R7, 34, 38, 39 6K129669 4.7K

RS 65124B04 180K

R9 6KI123011L 3,3M £10%

R14 AK 129708 1.2K

R11 65120864 1AM 2107

R12, 28 6K12°819% 3.9K

R13 65124497 100K

R14,25 6K 129668 10K

R15 6DB2475B38 | 4530 21%i'1/2 w

RI16 6D82475B39 1690 £1%; 1/2 w

RL7 6D82475B40 | 499 £1%; /2 w

R18 6DB2672B03 [ 164 £1/4%; 1/2 w

R19 6DB2672R01 51,05 =1 /4%; 1/2 w

R20 6DB2Z6TIR02 | 23,45 £1/4%; 1/2 w

RZ21 18C82675B01 | var; 3 sect.; c/o:

R21A 400 £20%

R21B 250 +20%

RZIC 110 #20%

R22, 49 6R131527 47K

R23 6K131526 18K

R24, 33 6K125886 27K

R26 6K131525 270

R27, 37 6K129681 1.5K

R29,46,47,54]| 6K129804 2.2K

R30 6K122237 6.8K

R31 6K129299 68K

n3z 6K129236 15K

R35 6K1294131 180

R36 18CB2676B01| var; 100 #20%; 0.2 w

R40 6K129983 8,2K

R42 6K129806 334

R44 6K129982 5.6K

R45 6K129605 1K

R48 18K867137 var; 20K

R49 6R129777 39K

RS5O 68128687 6. 8K =107

R52 6K 129707 2. 7K

/53 6K 129149 470K

RS55 65124421 68




REFERENCE

MOTOROLA
SYMBOL PART NO. OESCRIPTION
SWITCH, rotary:
1 40CB2687B02 |2 sect,; 12 position; shorting
type
2 40C8228BHO01 |2 sect,; 4 position; non-shorting

type

NON«REFERENCED ITEMS

1v80736A68 |RANGE SWITCH ASSY: incl Rl
thru R5, R15 thru R20, Cl thru
C4 and G9 thru C11
36C82289H02 |KNOB, control
36B82479B0) | KNOB (range selector switch)
42B82673B02 |HOLDER, batt.: incl hdwe
46B865778 POST, binding: black
46KB65779 POST, binding: red
14K865780 INSULATOR, binding: 2 req'd
26C82980B02 |SHIELD, cover
38A82978B02 | PLUG, button
1V80736A69 |CIRCUIT BOARD ASSY: incl Q1L
thru Q9, Ré thru R14, R21 thru
RS54, C5 thru C8and C12 thruC31
1VB0O714A75 |HOUSING ASSY: incl
55A82436B01 HINGE, {ront cover
55A879706 CATCH, strike;
75A82566B01 BUMPER, rubber;
and 55B82551B01 HANDLE
1V80709A37 |[FRONT COVER ASSY: incl
75A82467B0! RUBBER MOLD-
ING 32" length req'd
42B82673B02 |BATTERY HOLDER AND HARD-
WARE
IN6099A Battery Kit
Batterz. mercury?
3T1 60BB2292HO1 |8, 4 volt; 6 cell
{OTES:
1,  Replacement transistors and diodes” must be ordered by
Motorola part number only for optimum pericrmance.
2. CR3 and CR4 are a matched pair and must be replaced

together,
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FPARTS LIST for Schematic Diagram 63EB1021A64-D

SLN6045C AC Voltmeter

REVISIONS 4BER1021A64-D
CHASSIS AND REF.
CHANGE LOCATION
SUFFIX NO. SYMBOL
SLNEG45C Ry WaS £R131858, 270K |Q1 BASE
CIRCUIT
R11 WAS 6K128643, 150K [Ql COLLEGTOR|
R54 WASB 6K129707, 2. 7K |IQY EMITTER
S1053C 3% ADDED: 47 Q8 EMLITER
S$1033C-1 R35% WAS: 47, 6R131274
SLN6045C-1 (AR ] WAS 21K852259, SIB-1I
3 UUF
R4S WAS GR131527, 52A-2
47K
R50 WAS 6St 24820,
1.8K
SLN6045C-1 /11 WAS 6K1292139, Ql EMITTER
2.7 MEG
CR3, 4 FROM 48BY2691B0l |PARTS LIST

TO 48 CB2139G01

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPT(ON

CAPACITOR, fixed:uf;unl stated

c1 8CB65794 0,22 £20%; 600 v

cz 21K857336 2.0 uuf % 25 wuf; 500 v; NPO

C3 19882684801 |var,; 1,30-3,25 uuf; 850 v

C4 8C867238 . 0047 £10%; 400 v

Ccs BK8561614 «47 £10%; 100 v

cé (factory selected)

21K837745 820 wuf +10%; 500 v

C7,21,26 23D82601A11 |5 +33-10%; 25 v

(2] 21K832502 .02 +60-40%; 250 v

(oF] 23BB2783B07 | 33 £20%; 25 v

clo 21R 124554 (factory selected) 22 wuf *10%
NPO

cl1 21R122942 4.7 uuf £0, 5 uaf; 500 v

C12z,23 23D82601A26 | 25 +150-10%; 20 v

Cl3 23C82077C07 | 300 +150-10%; 10 v

Cl4,15,16, 18, 23C82601A12 | 100 +150-10%; 6 v

19, 20, 25, 31

cl7 23D82601A23 | 10 +150-10%; 20 »

cz2 {factory selected)

C24 23082601A18 | 300 -150-10%; & +

c27 (factory selected)

C8 20C82860B01 | var,; 9-50 uuf; 350 v; N750

C29 21K859211 47 uuf #5%; 300 v

C30 23DB2601A10 | 16 +33-10%; 10 v

C32 231D82601A09 | 100 +150-10%; 25 v

C33 23DB2601A25 | 100 +150-10%; 20 v
SEMICONDUCTOR DEVICE,
diode: (SEE NOTE 1}

CR1,2 48BB64199 silicon

CR3, 4 48C82139G01] | germaniurmn, coded ORG-YEL-
GRAY (NOTE 2)

CR3 48BE22526 germanium

CRé 48D82256C16 | silicon. 8.2 v zener diode
CONNECTOR, receptacle!

3l 9B82137E01 fernale; 3 contact

J3,4 29AB52137 male} 1 contact
METER multi-scale!

M1 72D82322G01 | 0-1 valts; 0-3 volts; -10 to +2 db
CONNECTOR, plug:

P3 9B8238]1HO1 fermnale; 2 contact
TRANSISTOR: (SEE NOTE 1)

Ql1,2,3 48¥K869159 N-P-N; coded WHT DOT

04,5,6,7,8,9| 48R863149 N-P-N; type M9149
RESISTOR, fixed: £5%; 1/4 w;
unl stated

R1 6DB2672B04 |10 meg £1%; 2 w

R2 6DB2672B05 9B50 £10%; 1/2 w

R3 18C82692B01 | var.; 500 +20%

R4,5,51 6K129231 3.3K

Rb, 41,43 6K 128685 22K

R7, 34, 38, 39 6K12966% 4, 7K

RS 65124B04 180K

R9 6K123011 3. 3M 210%

R10 6K129708 1.2K

R11 65129864 1.2 meg £10%

R14, 25 6K129668 10K

R15 6D82475B38 4530 £1%; 1/2 w

R16 6DB2475B39 1690 £1%; 1/2 w

R17, 6DB2475B40 499 *1%; 1/2 w

RI18 6D82672B03 | 164 +1/4%; 1/2 w

R19 60382672B01 | 31,05 1/4%; 1/2 w

RZ20 6D82672B02 [ 23.45 £1/4%; 1/2 w

R21 18C82675B01 | var.; 3 section;] c/o:

RZ1A 400 £20%

RZ21B 250 £20%

R21C 110 £20%

R22 6R131527 47K

R23 6K131524 18K

R24, 33 6K129886 27K

R26 6K131525 270

R27, 37 6K129681 1.3K

R29, 46,47, 54| 6K129804 2.2K

R30 6K129237 6.8K

R31 6K129299 6K

R32 6K129236 15K

R35 6K129431 180

R36& 18C82676B01 |var,; 100 £20%; 0.2 w

R40 6K129983 8.2K

R42 6K129806 330

REFE

SLNE

BTL

SKN¢

Pl
P2

Tl

w1l




!

T
REFERENCE

MOTOROLA
5VMBOL PART NO. DESCRIPTION

R44 6K129982 5. 6K

R45 6K123805 1K

R48 18K867137 var,; 20K

R49% 65129777 39K

R50 65128687 6. 8K +10%

R52 6K129707 2.7K

R53 6K125149 470K

R53 6R400057 2705 1/2 w

R36 65124421 68
SWITCH, rotary:

S1 40C82687B02 | 2 aect.; 12 position; shorting
type

S2 40CB2288H02 | 2 sect.; B position; non-shorting

type

NON-REFERENCED ITEMS

LVB0736A68

36C83712D01
36CB26341104
42B82673B(2
46B865778
46K865779
14K865780
264C82980B02
38A82978R02
1V80736A69

1V80736A71

1VR0O736A73

42BB2673B02

RANGE SWITCH ASSY: inel R1
thru R5, R15 thru R20, C1 thru
C4 and C9% thru C11

KNOB, control

KNOB (range sclector switch)
ROLDER, batt.; incl hdwe
POST binding; black

POST binding; red
INSULATOR, binding: 2 req'd
SHIELD, cover

PLUG, button

CIRCUIT BOARD ASSY: incl QI
thru Q%, R6 thru R14, R2! thru
R55, C5 thru C8 and C12 {hru
c33

POWER SUPPLY BOARD ASSY
incl C32, C33, CR5, CRb, P4, P5,
and R553

HOUSING ASSY: incl J1, P3,
55A82436B01 FRONT HINGE
COVER, 55A879706 STRIKE
CATCH

BATTERY HOLDER AND HDWE

SILN&099A Battery Kit

BT1 ,

60B82292H01

BATTERY, mercury:
8.4 volt; 6 cell

SKNE&QOBA Cab

le, Power

Pl

2

T1

28C82138E01

CONNECTOR, plug:
male; 3 contact; incl T1; p/o Wl
male; 3 contact

TRANSFORMER, power:

pl/o P1; pri: 117 volt; sec: 9 v

CABLE, power!

incl P1, T1 and 30C82238E01
CABLE, power; 2 cond,;
shielded; 6' length

NOTES:

1.

Replacement transistors and diodes must be ordered by

Matorola part number only for optirnum performance,
2, CR3 and CR4 are a matched pair and muwst be replaced
together.




