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I. General description

Viewed in the light of a circuit tester
measuring voltage, current, resistance etc.,
the YF-370A is no more than a standard
multitester in function. But the added
versatility of performing as a transistor
analyzer distinguishes it from average
meters. For the particulars of is bound of
hidden possibility, you can examine for
yourself the specification date along with
the benefits and advantages the instrument
offers.

For all this, the YF-370A is by no means
a largebuilt equipment but it is a light
weight and handy-sized device to be seated
anywhere on your bench, As a matter of
fact, it is suitable for carring service.
From beginners to professionals, you can
enjoy a good command of it so as to get
the best of the instrument on your origi-
nal idea according to your own service
design.

This mode YF-370A is not only with movement
protection by spring jewel and diode. but also
with circuit protection by 0.5A Fuse. Besides
it includes spare Fuse (0.5A), so it is a heavy
duty one.
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II. Specifications
1. measurement ranges and performance

1-1 As a circuit tester;

Measure- Allow-
ment Measurement ranges Remarks
DCvol- | 0-0.25V.0.5 V-2.5V-10V-50V-250V +3%fs | Input im-
tage 1000V-(25kV) except | pedance
(DCV) | 25kV with HV probe extra 25kV 20k /V
ACvol- [0-1 OV-—'SOV-250V—500V-1(100V N Input im-
tage 30Hz~30kHz $3dB | #%fs | pedance
(ACV) |Freauency  5op, "6kHz 3% |8k v
Voltage
DC cur- [0-50uA-2.5mA-25mA -0.25A drop
rent *3%fs | 250mV
(DCA)- | 50uA at 0.25 VDC position t(_1 0(5):(1)1\/;\)
or 50u
Range x]1 -x10—x1K-x10K Internal
Resist  |Minimum 0.2-2 200 -200K(£2) | *3%of | batteries
ance Midscale 20 —200-20K-200k(f2) | arc UM-3x 2
() Maximum2K -20K-2M -20M(0) 006 Px 1
AF out- | —10dB~+22dB for 10VAC 8k |V
(a)  |04B/0.775V (ImW through 600%) | t4gfs | for OUT-
terminal
1-2 As a-transistor tester.
Leakage cur- 0~150uA at X 1K range
rent (Iceo) O~15mA at X 10 range iS% of Cl:)rsrezlt a~, |
(LI) 0~150mA at X1 range re Cross terminals
DC current + i
amplification 0~1000 at X10 range (}!:— ﬂ;i% of :\éitl;xci?:nec
factor (hre )




2. Batteries : UM-3, 1.5V, 2 PCS;
006 P,SV,1PC

3. Fuse : 0.5 A1PC (with spare fuse 1 PC).

4. Size & Weight : 148 x99 x 41 m/m & 322 g. approx.
(5-13/16” x 3-29/32"” x 1-39/64"' &
11.4 oz. approx.)

5. Accessories : Test/leads 1sets,
Transistor connector 1 set

& Instruction manuel 1 set.

111.Operation |— as a circuit tester
1. Zero correction of indicator.

Zero corrector (1) is adjusted to place the printer on 0
of the scale left. It doesn’t need to be repeated at each mea-
surement, but the position of the pointer on zero must
be confirmed before starting measurement.

2 Test lead connections.

The test leads attached are inserted well down, the red
lead going to the + jack and the black lead to the —COM

jack.

3 Selection of range.

When selecting a range, the white mark on the knob is
correctly positioned at the prescribed range.



3-1

3-2

3-4

3-5.

DC voltage (DCV).

DC voltages of batteries, amplifier circuits, power
source of communication equipment, tube and tran-
sistor circuit biases, etc. are measured. Each of the 7
range notations (0.25—1000) indicates the maximum
voltage reading for that range.

AC voltage (ACV)
Voltages of commercial AC supply, AC powered

circuits, AF signal level, etc. are measured. Each of
the S range notations (10~1000) indicates the maxi-
mum voltage reading for that range.

DC current (DCA)

Current consumption of DC power operated equip-
ment, bias current of tube and transistor circuits, etc.
are measured. Each of the 4 range notations (SOuA~
0.25A) indicates the maximum current reading for
that range. (uA=10">mA and A=10°mA)

Resistance (§2)

Resistance is measured, and line and circuit continuity
(oo or of))tested. Each of the 4 range notations
indicates the multiplication of the reading for that
range. where k stands for 1000.

Range selector “OFF” position

After measuring, the range selector should be set to
the “OFF” position. It provides a damping action to
protecting the meter movement.



4 Measurement ranges and scale reading.

Scale mark Measurement Scale reading

X1 range directly reads 0.202~2kQ

(1) 2 (black) Resistance For X10, X1K and XI10k ranges,
multiply readings by the multiples.
For accuracy reading, the pointer

(2) Mirror itself and its image in the mirror must
be lined up.
0-10, 0-50 and 0-250 lines each
reading 0~10V, 0~50V and 0~250V
fs. -

(3) DCV-A DC voltage 0.25V, 0.5V, 2.5Vand 1000V are read

(black) and current | multiplied. [For current, 0-250 (A)

line reads 0~0.25A, 0~25mA and
0~2.5mA. 0~50uA is read on 0-50
line.

(4) ACV (red)

AC voltage

Common scale avith DCV reads
0~250V, 0~50V, 0 ~500V and 0~
L0V directly. For 0~1000V, multiply
the reading on 0-10 line.

(5) h++ (blue)

DC amplifica-
tion factor

Extra connector reads 0~1000 on
X 10 (f2) range.

(6) LEAK, Iceo
LI (blue)

Reverse leak-
age current
of transistors

Read current flow across + and
—COM while measuring resistance,
X10 range reading O~1 SmA. Emitter
and collector connected instead read
| . 0~150uA for Xlk and
0~150mA tor X 10k ranges.

Voltage across

Reads reverse DC voltage of 3V~0

(7) LV (blue) : while measuring resistance; Xlk
terminals through X1.
—10 +22dB for 10VAC range. 0dB
is established at 0.775V (ImW
(8) dB (red) AF output through 600 $2)

ACVid
dB=201og 106,—7—-7_5—5




5. Difference between voltage and current measurements.

Fig. 2-A is a standard voltage measurement, where the
potential difference between 2 points is checked, for
which the meter is connected in parallel with load, while
—B checks the current supplied by power and consumed
by load, where the meter is connected in series with the
circuit. Basically, the difference is whether the meter is
connected in parallel or in series with load: The latter
connection accompanies-the trouble of cutting open the
circuit being checked.

Ih+lm I I Zu(Ey
A < B8 2040
W)in I "o
lﬂ IL E’ E'
A LOAD| |POWER - LOAD]  [oowen

YR X ) l Zm

Fig. 2

In respect of measurement loss, the bigger the im-
pedance of the meter (Zw) is, the smaller is the current
(I'm ) required for measurement for the former, and, on
the contrary, the smaller the impedance of the meter is,
the voltage loss (drop) by I.x Zw. (I. — current con-
sumption) Thus, high accuracy data are obtained by the
YF-370A because of its very small current loss of SOuA
for DCV and 125uA for ACV measurements at full scale,
the voltage drop for current measurement being 250mV.



6. Voltage measurement and internal impedance.

There are 2 instances of voltage measurement by parallel
connection. In case of Fig. 2-A, there exists no high
impedance corresponding to Rx of Fig. 3. Power supply
source has its own internal resistance, but it is so small as
can be ignored for voltage measurement, and the loss of
current consumption by a tester is practically nil the
meter reading Ep. But, as can be noted in Fig. 3, the
circuit candition changes on account of R present and
200k §2 of the tester connected in parallel for measure-
ment. Consequently, the

. v RANGE

meter reads 3.77V against _ ... ... ... &° Ny
the actual 4V resulting in S o |rov

00a0 . ——
some error. Therefore, when RIS |
measuring such a circuit, | ocov Rance TAUE vaLut ]’
where R is usually replaced &J vessmeovaue |3 %0 z
with a tube or a transistor, —o- —

the circuit impedance and
internal resistance of the
voltage range of the tester used for measurement must
be referred to each other in reading the data obtained. In
Fig. 3, the circuit impedance is about 1/10 of the im-
pedance of the tester, and reading error of within —5%
can be ignored, though the bigger the internal impedance
of a tester, the better.

The high impedance of 20k§2/V for DCV and 8k{2/V
for ACV of this instrument displays its full ability in the
voltage measurement of high impedance voltage amplify-
ing circuit, AVC, AGC and transistor bias circuit to
obtain high accuracy data.

Fig. 3



DCV RANGE
20ufl/v

Fig. 4 above is a sample measurement of a transistor
circuit. It will be useful for trouble-shooting and dis-
crimination of the type of the transistors used if you are
acquainted in advance with the proper use of NPN and
PNP transistors and the fact that Ge type shows low Ve
and Si type high Ve

. Use of HV probe for TV servicing.

25kV HV probe is available extra. It is connected as
shown in Fig. S placing the range selector switch at the
position marked PROBE. The DCV
0—-250 scale is used reading 25kV
at full scale. This probe can only be :
used for measurement of high im- ., ome

pedance circuit voltage like the m%’
anode and focusing voltages of a _

CRT for television use. Fig. 5




8. ACV measurement on OUTPUT terminal.

The negative iead is connected as usual to the —COM
and the positive lead to the OUTPUT terminal. A
condenser is interconnected in series with the OUTPUT
and + terminals to cut off DC element present on the
circuit to read. AC signal alone on the meter

Besides checking AF output voltage, this terminal is
available to.detect signals in TV servicing. For instance
on the AC SOV range is detected the presence of the
horizontal signal on the horizontal amplifying circuit
and, similarly, the presence of the input signal on the
synchronous detaching and synchronous amplifying cir-
cuits.

9. Resistance measurement

9—1. Resistance measurement and 02 adjustment.

Resistance measurement 1s powered by internal bat-
eries. They were by use resuiting in reading error of rhe
megasured value For correct reading of resistance, the
sensitivity of the indicator must be adjusted according te
the voltage supplied by batteries. This is what is called
J-ohm adjustment for the indicator
to read 0 §2 at full scale. It 1s
adjusted in the following way:

As shown in Fig. 6, the range
selector is placed art the range being
used. With the + and -COM ter-
minals shorted together, the pointer
moving toward 0 £2 is adjusted by A . 09 ADJ
turning 0S2ADJ to the right or left 5 Reading @
in order to place it exactly on 0 of

the scale right. The pointer must be Fig. 6

adjusted each time the range is moved
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9—2. Polarity of terminals for resistance measurement

As shown 1n Fig. 7, the polarity of terminals is reyers¢d
for resistance measurement, the +
jack being in negative and —COM

jack 1n positive potential, the bat- -%‘
tery terminals being inverted in the -
meter. It must be remembered -cow M
when testing polarized resistance 1CRY - §| - o
like transistors and diodes (Junction .

type), etc. So must it be when test- Fig. 7

ing the leakage of electrolytic capa-

citors.

9—3. Current consumption in resistance measurement

Subject to the unit being tested, its impedance changes
while measuring resistance on account of the current
flowing in the unit, o1 the voltage it 1s impressed with.
Some abnormal state may be recognized due to self-
heating. It must be wcil noted for cach range used when,
for instance, measunng the DC resistance of a thin-wire
coil and a bulk-type semiconductor like a thermistor.
The LI and LV scales provided check current consump-
tion and voltage load very effectively in these measure-
ments.

-
Max. current| Max. voltage

Sw. position . .
consumption; across terminal

x 1 150mA 3V
x10 ISmA 3V
x 1k 150uA 3V
x 10k (60uA) (12V)

11



9—-4. Replacement of batteries

When the intermal 1.5V
batteries are worn out, 1l
becomes impossible to
make O adjustment for
the X1 range because it
dissipates current most. So
is it for the X10k range
where 9V battery (006P)
is consumed. The batteries

Ik —— ’
. . = i: A / - |
needs immediate replace- = w“‘/
ment. Uncover the meter 3 -

by moving the rear bolt.
Fig. 8 shows how to re-
place the worn-out bat-
teries.

10. Decibel measurement

10—1. dB scale

dB (decibel) is measured in the same way as ACV mea-
surement reading the dB scale instead.

Because the human ear is analogous to logarithmic varia-
tion, the input/output ratio of an amplifier and transis-
tor circuit is expressed by logarithmic value dB to save
complicated calculation. For a coupled circuit of a de-
finite impedance, power can be compared by simply ex-
pressing the voltage (current) ratio by dB. The dB scale
provided is graduated to read from 0OdB to +22dB on the
reference of OdB at 0.775V which is the voltage when
1mW is dissipated across 600 2+

Most frequently, the input and output circuit impe-
dances of audio amplitiers are not necessarily stand-

12



arized for 6002 ,and the dB values measurcd by a tester
are nothing but voltage values read .in dB correspond-
ing to them. However, when comparing Al voltage levels
by dB, the scale provided will surely save the trouble of
making complicated calculation when it is necessary to
convert them into dB values.

10—2. dB measurement on 50V and 250V ranges

For measurement on the 10V range, the dB scalc
(-10dB~+22dB) is read directly, but, when measured
on the 50V range, 14dB is added to the reading on the
scale, and on the 250Vrange, 28dB is added. Thus, the
maximum dB readable is 22+28=50(dB) measured on
the 250V range.
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IV. Operation Il —as transistor tester

1 Preliminaries.
This instrument -uses its resistance range for transistor
tests, and so the pointer must be exactly adjusted to zero
before connecting a transistor for measurement, for
which the P and N terminals are shorted together and
the pointer is adjusted by 0Q2ADJ.

2 Measurement of | (leakage current).

2-1. A small-size TR (hereinatter a transistor is.referred to
as TR) is checked on the X102(15mA) range, and a
large-size TR on the X1 range.

2-2. An NPN TR is connected as shown in Fig. 9-A, and a
PNP TR, -B.

R
C—

c COLLECTOR

"Fig. 9

Represented electrically, Fig.

9 may otherwise be as Fig.
10, where the section on the
right of the N and P terminals °
enclosed in the dotted line :cgj
corresponds to the internal
circuit of the tester.
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2-3. In Fig. 10, the currenf flowing across the P and N ter-
minals is [ ceo (reverse leakage current). of the TR, and
the quantity of the leakage current is read on the
LEAK scale in mA.

2-4. For a Si TR, this current is too small to read.

2-5. Threre will be some leakage current read even for a
good quality Ge TR, though there is some difference
subject to its type. It will be 0.1mA~2mA for a
small- and medium-size TR, and I|mA~S5mA. for a
large-size one.

2-6. If the reading falls within the read LEAK zone of the
[ceo scale, the TR tested is passable, but if it goes
beyond the zone coming near to the full scale, the TR
is definitely defective.

2-7. Leakage current is little to do with voltage value
showing constant current characteristic, but it is a
great deal subject to temperature. Be aware of tem-

perature rise while testing; it reads twice as much for
+10°C. :

3 Measurement of hee (DC amplification factor) 0—1000.

3-1. Besides reverse leakage current, the amplification
degree of a TR kinetically measured also determines
the quality of a TR on a
very simple theory. As a
TR is connected to the
tester as shown in Fig. 11,
there flows I ceo . A certain .
resistance (R) connected !
across the N terminal and ‘
the base of the TR causes ‘™"
the current Ig to flow

15
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lceo+/laXhrg )= |¢

hre --l;




determined by R. For a good TR,Isx hre is led to
the collector resulting in so much current increase
and higher reading of the meter. The quantity of the
current change can be scaled out as hre on the meter
to read the amplification degree.

3-2. Transistor connector for hFE measurement.

The connector is connected either to the N or P
terminal subject to the polarity of the TR. To the

A B
(nfe] PNP-TR ,-—
P p

C
Fig. 12

other P or N terminal unemployed is connected the
emitter of the TR. the range switch is set for x10.

3-3.The clips of the connector are connected to the
collector and base, and the lead from the other

terminal of the tester, to the emitter. L o (
3-4. For a good TR, there will be 2 [ i 1
big difference of reading be- NN
tween (1) and 2 of Fig. 13. In®©®, @

Fig. 13

when Is =0 and with base open,
only a little I «vo 1isread, and in
@, 1 flowsand Ic changes read-
ing an increased value by Is x hre.

16



For a faulty TR:

(a) No reading at all for the con-

nection 2);

(b) No difference of reading be-
tween Q) and(Q@),

(c) For the (@, reading goes be-
yond the hre scale and near to

full scale.

3-5. Under the condition of Fig. 12-2), reading is noted on

the blue h:+ scale. The value read is {:—

which is the

DC amplification degree of the TR tested.

3-6. Speaking exactly of a Ge TR, leakage current always
flows to the collector resulting in so much reading
error. Therefore, true value is obtained by deducting

from h:¢ value corresponding to I ceo
4 . Measurement of diode including LED.

read.

4-1. The connections of Fig. 14 read Ir (forward current)
or I« (reverse current) on the LI scale provided. For
the 1k range, the scale reads 0~150uA, for the X10
range 0~15mA, and for the X1 range 0~150mA.

4-4.

tically no current flowing.

. While measuring I+, the LV scale

reads the linear (forward) voltage
of the diode tested. For a Ge
diode, it is usually 0.1~0.2V,
and for Si diode, 0.5~0.8V.

The forward voltage of LED is
generally more than 1.5V, while
average testers will fail to check

17
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it by the connections of Fig. 14 to measure I+ it is
impossible to have light emitted. The 3-voit internal
battery layout of the instrument effectively checks it
on the X1 range. While light is being emitted, the LI
scale reads the current Ir, and the LV scale the for-
ward voltage Vs

V. Maintenance

1. Choosing a proper range.

For increased accuracy, use the range nearest in value to
the value being checked. For instance, a 1.5V dry cell
should be checked on the DC 2.5V range. Error will be
bigger on the left half of the scale. For resistance
measurement, reading is most accurate around in the
middle of the scale. |

2. Measurement of unknown values.

When measuring an unknown value, start with the high-
est range. After the first reading, the switch can be reset
to a lower range for a more accurate reading.

3. Protection of tester.
A tester is a precision instrument, and severe shock or
vibration should be avoided. Do not leave it long where
there is high temperature or moisture.

4 . Burnout damage through misapplication.

4-1. Misapplication occurs most burning out some internal
resistor when high AC voltage of 100~200V is ina-
dvertently applied to a resistance or current range

18



4-2.

4-3.

with the selector switch placed on them unawares.

By virtue of the automatic protection circuit by Si
diodes placed in parallel with the meter movement,
the pulse current flowing into the movement is
-absorbed by them to safeguard the moving coil from
getting burnt.

A resistor may be burnt out on account of a high
voltage of about 100V misapplied, but it can be
replaced to restore the instrument to normal perfor
the X1 () range, and 1§ for 250mA range. Refer to
‘‘Schematic diagram’’ at the end of the manual.

. For a high power circuit of more than 200V, sparking

can cause some abnormality in the tester. Be certain
to have the meter damaged repaired and undergo
-regular inspection and. calibration by a warrantable
test facility.
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