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Power requirements of this product have been changed and the relevant sections of the Operation
Manual should be revised accordingly.
(Revision should be applied to items indicated by a check mark [M()

J Input voltage

The input voltage of this product is VAC,

and the voltage range is to VAC. Use the product within this range only.
[] Input fuse

The rating of this product's input fuse is A, VAC, and

rsssseesssssessss  WARNING  messssssssssessssm—n

- To avoid electrical shock, always disconnect the AC
power cable or turn off the switch on the switchboard
before attempting to check or replace the fuse.

- Use a fuse element having a shape, rating, and
characteristics suitable for this product. The use of a fuse
with a different rating or one that short circuits the fuse
holder may result in fire, electric shock, or irreparable
damage.

[J AC power cable

The product is porvided with AC power cables described below. If the cable has no power plug,
attach a power plug or crimp-style terminals to the cable in accordance with the wire colors
specified in the drawing.

sessssssesssssssss VWARNING  sesssssssssssssssssssssssmn

+ The attachment of a power plug or crimp-style terminals
must be carried out by qualified personnel.

e ~N -
] Without a power plug (] without a power plug
Blue (NEUTRAL)

Brown (LIVE)

White (NEUTRAL)
q
Black (LIVE)

L Green/Yellow (GND) ) Green or Green/Yellow (GND)
\.
( N
[ Plugs for USA
- J
( 0 . v . \
(] Provided by Kikusui agents
Kikusui agents can provide you with suitable AC power cable.
For further information, contact your Kikusui agent.
\ J
[El Another Cable j ,

© 1998 Kikusui Electronics Corporation  Kikusui Part No. Z9-000-027 1B001681 @l
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1. Summary

KIKUSUI ELECTRONICS' MODEL 165A ELECTRONIC VOLTMETER is a
high sensitive broad-band transistor voltmeter that performs
indication in correspondence with the average value of test vol-
tage; and is designed to be little in power consumption, compact
in size and light in weight by employing semiconductors through
the circuit. '

This instrument consists of an impedance conveter:, voltage
divider, pre-amplifier, meter circuit and constant-voltage circuit:
Particularly, field effect transistors are used therein for obt-
aining high input impedance and low noise characteristic, and
small type reed relays for improving the high frequency charact-
eristic of the input divider, thus attaining the rise of the per-
formance, | |

' This instrument enables to measure the AC voltage of 5 Hz ~
10 MHz in the measuring range of 0.lmV ~ 500V BRMS (-80 ~ 56 dBm)
divided into 12 ranges in the geometrical step of 10dBm and gré-
duated in equal division by the RMS value of sine wave.,

Furthermore, this instrument enables to take out the AC
output voltage of approx. 100mV full scale from the output ter-
minal provided at the back of the case, so that this one can
also be utilized as a monitor during measurement or as a broad-

band pre-amplifier.

Note: 1 Hz (hertz) = 1 c¢/s (cycle/second)
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2. Specifications

Title Electronic Voltmeter

Model 165A

Fower Supply 100V 50/60 Hz approx. 1lOVA

Limensions 140(w) x 190(H) x 255(D) mm

(maximum) 140(W) x 206(H) x 305(D) mm

Weight approx. 3.5 kg

Meter Scale length 105mm with mirror, 2-color scale
F.S. 100pA

Graduation RMS value of sine wave and lmw, dBm value on the
basis of 600N

Input Terminal Type UHF receptacle and GND terminal
Space 19mm (3/4")

Input Resistance Each range 10 Ma

Input Capacitance 1.5mV ~ 500mV range 1less than 4LOPF
1.5V =~ SO0V range less than 25PF

Max. Input Voltage

1.5mV ~ 500mV range
*AC component: 150V RMS value, +200V peak value
DC component: +4OOV oF

1.5V ~ 500V range
AC component: 500V RMS value, +700V peak value
DC component: +4OOV

Range 12 ranges
In case of RMS scale 1.5/5/15/50/150/500mv & 1.5/5/15/50/150/500V
In case of dBm scale -60/-50/-4%0/-30/-20/-10 & 0/1C/20,30,/40/59dEm
*Fcr more than 100KHz, 50VRMS, +7% peak
-4 -
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Accuracy + 3% of the full scale at 1lKHz

Frequency Characteristic SHz - 10MHz + 108§ to 1KHz
10Hz ~ S5MHz + 5% "
20Hz ~ 1MHz + 3% "
Stability 0.5% F.S. or better, for +10% variation of
Line voltage
Noise Less than 304 or 24 with the input terminal
' short-circuited

Output Terminal § Way type spacé 19mm (3/4")

Outprut Voltage Approx. 100mVrms at the full scale

Distortion Factor ' Less than 1% at 1KHz "
Frequency characteristic 3Hz ~ 15MHz within‘:gda
Amtient Temperature 5°¢c ~ 359%

Accessories : Type 941B Terminal adapter ....... 1

Operation manual ...eceveeeescanse 1
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3. Cperation Method

3.1 Descriptions of panel furnishings and terminals (see Fig 3.1)

\i; POWER is the push-button switch for turning the power

on and off, and the power is supplied in the state
that the button is pushed and stands back, and when
the button is pushed again, the power is turned off.

2, Range Switch The knob located in the center of front panel
the figures indicate the full scale voltage (black)

or dB values (red).

When the range switch is rotated clockwise, higher
voltage ranges are obtained, and when rotated counter-

clockwise, lower voltage ranges are obtained.

3. IN PUT Terminals are the input terminals to which the test vol-

tage is to be given and include a Type UHF receptacle
and GND (ground) terminal.

For connecting between them; it is convenienf'to
use a Type UHF (5/8" - 24), Type M (164 - 1P) plug
or standard (spaced by 3/4"=19mm) twin banana plug.

-6 -
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ji, Meter

Besides the above, it is also possible to use a
banana plug to the center conductor of the receptacle,
and,by inserting the accessory "KIKUSUI Type 941B
terminal adaptor', to connect in the same manner as
the GND terminal a banana plug, spade lug, alligator
clip, 2mm chip and conductor less than 2mm therewith,

The outer conductor of the receptacle and the GND
terminal are electrically connected wifh the panel

and chassis of this instrument.

The meter of this instrument has three kinds of
scales as mentioned below. If they are explained from
the outer one,

1) "50 Scale" to be used at the time of 5/50/500mV
and 5/50/500V ranges

2) "19 Scale" to be used at the time of 1.5/15/150mV
and 1.5/15/150V ranges

3) "dBm Scale" enables to read the test voltage in dBm
based on lmd, 6007, and is to be used

for the 12 ranges of -60 ~ +50dBm with
the same scale,

;5) Output Terminal 1is the output terminal to be used when this

instrument is utilized as an amplifier, and is found

at the back of the case. For the connection at

this terminal, a banana plug, spade lug, alligator
clip, 2mm chip and conductor less than 2mm can be

used just as "KIKUSUI Type 941" terminal adaptor, but
a standard twin banana plug with coaxal cable is conve-
nient. The black terminal is of the polarity of grou-

nding side.
-7 -
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<§> Power Pilot Lamp
This lamp lights when the voltmeters power 1is on.
<:> Meter Zero Adjustment

For mechanical ZERO adjustment of indicating meter.
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Fig 3 - 1
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3.2 Preparations for measurement

1) Turn off the power switch provided on the right side of the

panel.

2) Confirm if the pointer of the meter is at ﬁhe center of the
zero point on the scale, and, if out of the position, perform
zero adjustment correctly. -If the power of this instrument
has been on, make this instrument pass some 5 minutes after
turning off the power and perform the zero adjustment after
the pointer having returned completely back near to the zero

point.
3) Connect the power plug to a 100V 50 or 60 Hz outlet.
4) Change the range dial to 500V range.

5) Push the power switch, and the power pilot lamp will light
indicating that the power is turned on. For some seconds after
turning on the switch, the pointer of the méter may swing
irregularly. In like manner, when the switcﬁ is turned off,

the same state'may be brought about.

6) When the swing of the pointer is stabilized, this instru-
ment is ready for operation, and the preparations for mea-

surement are finished.'

3.3 Measurement of AC voltage

1) In case of the test voltage being small, or the impedance of
the measuring power supply comparatively high, the measure-
ment shall be performed by using a shielded conductor or coaxal

-9 -
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cable in consideration of the frequency in order to avoid

induction from the outside.

When the test voltage is of low

frequency and high level, and the power supply impedance 1is

also low, the accessory Type 941B terminal adaptor can be used

conveniently.

(Caution: It is advised in case of 1.5mV range that the mea-

surement is performed by using a shielded conductor or coaxal

cable for avoiding coupling that may be caused by radiation

from the meter.)

[y

2) The measurement shall be begun with the highest voltage range .

and be changed to lower voltage ranges in sequence depending

upon the indication in the meter, thus avoiding unnecessary

overload that may be given to this instrument.

3) Read the meter scales using both 15, 50 scale as per Table

3-1. Table 3-1
Range Scale Multiple Unit -~
1.5mV -60 dBm 15 X 0.1 mV
5 " -50 " 50 " o
15 " 4o 15 X 1 "
50 " -30 " 50 N "
150 " -20 " 15 X 10 "
500 " -10 50 " "
1.5V o " 15 X 0.1 \
5 n 10 50 " "
15 20 " 15 X 1 "
50 30 " 50 " "
150 0 Yo » 15 X 10 "
500 " 50 " 50 " "
- 10 -




4) When the test voltage is measured in éBm value based on 1mw,
6000, the dEm range that is common to the respective ranges
shall be used and read as follows. Since "O" located approx-
imately at thé center of the dBm}indicates the level of the
range, the value of the scale reading'added‘by thé dBm value

shown by the range becomes the measured value.

ixample 1 When 5.5 is pointed on the dBam scale at "30dBm
(50V) range", A .
5.5 + 30 = 35.5-dBm. L %

Example 2 When 3dBm is indicated at "-20dBm (-150mV)range",
3+ (-20) = 3 - 20 ="-17aBa

',

3.4 Measurement of AC current - »w- -: _;

For measuring AC current by this instrument, flow ‘the AC
current I to be tested;iogthe‘non-inductive resistor R, mea-
sure the voltagé at theubétﬁ:ends, aﬁd'i,wiii 5§ calculated
from I = E/R. Be carefulzthét'the“(-} terminal of the input

terminals of this instrument is.-grounded at this time.

Example: If it is desired to measure the heater current

of a vacuum tube (nominally 6.3V, 0.34).......

- 11 -
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Use a non-inductive resistor of 0.1Q, and read
the indication of this instrument by connecting
with the test tube as shown in Fig 3-2.

Then, if 29mV was obtained, the following value

can be obtained by the following equation.

.3 :
1= 2 - = 290 x_10 3(A)'=,290mA
O.l - . .
o . . 1654
CE), ] : . .| Electronic
N o Voltmeter
0.1n
OTo—0
O+ Y[O‘
Fig 3 - 2
- 12 -
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3.5 Utilization as output meter

If voltage E impressed upon the both ends of a certain
impedance X is measured, the apparent pqwef VA ih'the-impedance
X can be obtuined by VA = EZ/X. If the impedance X is the
pure resistance R at this time, the power P consumed within
the R is P = E2/R. |

Since this instrument is provided with ‘the dBm scale, the
power can be, as described in the separate section, read in
decibel as it is, in case of R = 6000. Also? if such decibel
conversion charts as Fig 3-3 énd‘3-k:are utiiized, thg‘power
can be read in decibel by adding a'détermiﬁed nuhberito.be
obtained from the chartS"eQen fﬁ/césg_that¥the load resistance

is 1a ~ 10Kq. '

13-



3.6 As regards error in wave form

This instrument is an "average'ﬁalue indicator type" volt-
meter ‘that performs indication proportiohate to the average
value of the test voltage, but the scale is calibrated by .the
RMS values of sine wave. Because of this reason, if a diétor;
tion is included in the test qutage, this instrument may not
indicate the correct RMS valﬁes but produce error. Table 3-2

shows this relation.

Indication

Test Voltage | RMS value | by this
‘ . ' ' instrument
Amplitude 1003 fundamental wave - | 100 % ‘1000 %
100% fundamental wave j ‘ R : :
+ 10% 2nd harmonic wave - 100.5 a 100
" + 20% " i : 102 - 100 ~ 102
" +50% 0" 112 100 ~ 110
100% fundamental wave ‘100»3 7 96 - 104
+ 104 3rd ‘harmonic wave o . . |
" + 20% " . 102 . 94 ~ 108
" + 508 " . |12 - 90 ~ 116

Table 3-2

3.7 How to use the decibel conversion table
1) Decibel
Bel (B) is a fundamental division using logarithm, and
represents the ratio of %wo power quahfities to be compared
in the form of common logarithm based on 10. Decibel (dB)
is 1/10 of the unit B, with the small letter d attached thereto,
and is defined as follows. |

~\,
0o
»
w "l"f"'
nNo



o e ey ¢ -4 7 - > A S A O - sl e W S

y2EE8L

dB = 10 log,, _gg.

* That is to say, it represents the approkimate quantity of the

power P, to the power Py in the value decuple as much as the

. common logarithm

If the impedance at the point where P; and P ex1st is
equal-on this occasion, the ratio ofnthe powers .can also-be
represented decieively in the ratio of voltage or current as

follows.

’

d3 = ZQ log‘10 E or = 20 loglo -EI-

Decibel is, as mentioned above, defined as the ratio of

fpower quantity, but since’'a long time ago, the ratios of gene-

ral numerical Values represented in common logerithm have .been
customarily called decibel interpreting the meaning of decibel
widely.. _‘ ‘

: For.example if the input"voltagevof an amplifier is 10mV
dnd the output voltage is 1OV the amplification degree is
10V/10mV = - 1000 times, but this’ can be

Amplification Degree = 20 log, - 207

—=" __ = 60 (decibel)
10mV = .

Also, in order to represent the output voltage as for RF stand-

ard signal generator, decibel ie used for representing how
many times the output voltage is to 1YV, and 10mV is respre-

sented as follows.

10mV = 20 log10 -%g%z- = 80 (decibel)

‘- 15_.
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When decibel is represented in this manner, it may be
necessary to have the standard, that is dB, clarified. Yor
example, the output voltage of the above signal generator
shall be 10mV = 80dB (l4V=0dB), and the value corresponding
to OdB be put in ( ). |

2) dBm

dBm is the abbreviation of dB(mW) to represent the power
ratio with 1lmW assumed OdB. Ordinarily, it invloves in the
most cases that the %mpedance at the point where the power ex-
ists is 6000, and in such a caée, dB (mW 6000) becomes the cor-
rect mark.

As mentioned above, if the power and impedance are deter-
mined, decibel can not only represent the power but also the
voltage and current as well, so that dBm becomes the standard

for the several values as mentioned below.

OdBm=1mWw or 0.775 V
or 1.291 mA

The decibel scale of this instrument is graduated in such
dBm value, so that, in case of decibel measurément based on
some value other than (lmW 600Q), the indicated values by this
instrument shall be converted. This conversion can be made
by adding certain numerical values because of the nature of

logarithm, and Table 3-3 and 3-4 shall be used.

3) Method of using the decibel conversion table

Table 3-3 is the chart to be used for representing the
ratio of numerical values in decibel, and the’measure to be
read differs depnding upon whether the yuantities under com-

- 16 -
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parison are power (or the relevant) or voltage.current.
nxample 1 What decibel is 5mW on the basis of lmW?........
Since this is a power ratio, the left side measure shall be
used. Calculate 5mW/1lmW=5 and obtain 7dB(mW) as shown by

the dotted line in the figure.

Example 2 What decibel are 50mWd and 500mW on the basis of
ImWY cieeveeecocsnnasns In,caée of the ratio being lower than
0.1 time and more than 10 times, the decibel can te obtained
by addition utilizing the relation shown in Table 3-3.

50mW = 5mW x 10 = 7 + 10 = 17 dB
500mW = 5SmA X 100 = 7 + 20 = 27.dB
l Decibel
Ratio Power ratio ggiﬁziz ratio
10000 -1 x 10" f 40 dB 80 dB

1000 -1 x10° L 30" 60 "
100 =1 x 102 20 ® 4o ®
10 =1 x 10t 10 » 20
1 =1 x 10° o.m on
0.1 -1x107t -10 " -20 "
0.00 =1 x102 20 " | Lo w
0.001 =1 x 1073 -30" | -60 "
0.0001 = 1 x 10'“, 4o " -80 "

Table 3-3

Example 3 How much is 15mV in dB(V)%? ........ Since being

based on 1V, calculate first 15mV/1V=0.01% and then use the

voltage-current measure and obtain 0,015 = 1.5 x 0,01 =

3.5 + (-40) = -36.5 dB(V), or as the reverse operation to the
- 17 -
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foregoing, 1V/15mV = 66.7
66.7 = 6.67 x 10 —=16.5 + 20 = 36.5 dB(V)

4) Method of using the decibel addition table

Fig 3-4 shows the addition table to be used when the
power is sought from the dBm values measured by this 1n§tru-
ment,
Example 1 The voice coil impedance of a speaker is 8n, and
the measurement of the voltage at the both ends by this inst-
rument indicated -4.,8 dBm. What W is the power (apparent
power to describe correctly) tﬁat was supplied to the speaker?
teeesesescesecesassss Obtain +18.8 as the addition value to
80 corresponding with the dotted line in Fig 3-4%, and the sum
with the indicated value becomes the power represented id dB
(mW, 80),

dB (mW, 8a) = -4.,8 + 18.8 = +1k4

For converting this 14dB (mW, 80) to Watt, use Fig 3-3 and
obtain 14dB (mW, 80)— 25mW | ‘
Example 2 How many volts shall beAimpressed in order to sup-
rly the load of 10KQ with 1W power? .........,. AS 1W is
1000mW and 304E (mW), this can be answered by calculating the
voltage of 30dB (mW, 1OKn). .
If the addition value of 600n—10Kuis sought in Fig 3=k, it
is -12.2, so that the indication in this instrument has to be
30 - (-12.2) = 42.2 on the dB(mW, 6001} scale. .
The voltage that makes this instrument indicate 42,2-40=2.2dBm
on the 40dBm range (O - 150V) thereof is the answer to obtain,
and becomes 42.2 dBm = 100V,

- 18 -
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4, Operation Frinciple

MODEL 165A Electronic Voltmeter consists of, as shown in Fig

4-1, an input circuit, pre-amplifier circuit, meter driving cir-

cuit, output circuit and power supply.

CIRCUIT

O INPUT PRE-AMPLIFIER METER
%'CIRCUIT ~ CIRCUIT DRIVING

$
POWER OUTPUT
SUPPLY CIRCUIT [ ©
Fig 4-1

4,1 Input ecircuit

The input circuit consists of, as shown in Fig 4-2 an
early-stage divider (0/60dB), impedance converter and late-
typPe divider (0/10/20/30/40/504B) comprising 10dB step 6

ranges.

BRSCEES -
3 ?—*
I —
Fig 4-2 v
- 19 -
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when the range switch is at 1.5mV ~ 500mV, reed relay Ki

operates, and when at 1,5V ~ 500V range, K; operates respect-
ively, thus dividing the signal as predetermined and then make
it enter into the impedance transducer. The transducer by tran-
sistors Qi, Qz, Qg employing FET on the first step reduces the
high impedance to low impedance and transmits the signal to the
late step divider. The late step divider divides to a voltage
lower than approximately 1.5mV depending upon the signal level.
And, the diodes D; and Dz in the dizgram operate so as to pro-

tect this circuit in case of over input.

.2 Pre-amplifier

The pre-amplifier, consisting of 4 transistors, is a nega-
tive feedback amplifier of low noise and broad-band for ampli-
fying the small signal coming from the input circuit to approx.
4OdB. 1n the first place, the input signal is impréésed upon
the base of the emitter-grounded transistor Q4, amplified by
Qs, Q6 and Q» , and the output voltage is obtained from ;he‘col-
lector of Qv. 1In order to improve the stability, negative feed-
back is performed from Q. emitter to @, emitter; and furthermore
for obtaining the stability to temperature, a.part of Q, colle-

ctor voltage is subjected to direct current feedback to G, base.

- 20 -
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4.3 Meter driving circuit

This circuit is a broad-band amplifier employing transis-
tors 4g, Qo, 9,9, and a large quantity of current feedback is
applied from Q1o collector to Qg emitter via the rectifying
diode. |

Because of this reason, the diode comes to be driven almost by
constant-current, the non-linearity of the dicde is remarkably
improved, and the meter scale becomes straight.

Fig 4-3 shows this operation, and when the output Qoltage
of the amplifier is positive cycle, the current flows in the
direction of @¢—b—c-d as illustrated by the. full line, and
when negative cycle, it flows in the direction of g—b—c—d
as by the dotted line, and thus the meter is driven in accord-

ance with the average values of these currents.
4.4 Output circuit

The emitter voltage of the transistor (g in the meter driv-

ing circuit is taken to the outside as the output voltage by

- 21 -
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the 2 step emitter follower of (313, Y12. This 1is performed par-
ticularly to reduce the influence of the output terminal load to
appear in. the indication at high frequency. Also, this output

terminal enables to take out approx. 100mV when the meter is in

full scale.

4.5 Power supply

The power supply circuit has two constant-voltage circuits
for +25V supply and -25V supply.

The +25V power supply circuit generates the voltage with
the MC1l of the voltage regurator IC.

The -25V power supply circuit is employed an operational
amplifier MC2, and it's reference voltage is the +25V power
supply.

Ql3 and Ql4 are the series pass transistors of the +25V

and -25V power supply.

- 22 -



5. Maintenance

5.1 Internal inspection

The internal inspection can be performed by pulling back-

wards the top board, bottom board and both side boards after

unfastening and removing the two screws provided at the back

of the case.

Fig 5-1 shows the arrangement plan of the réspective parts

at the time when the both side boards were taken off.

=

N

Pre-amplifier

Meter Driving

Circuit

Outrut Circuit

Impedance
Transducer
Ccv;
\ \
RV, Réﬁ

Falf
T

N\

Power Fuse

Latter Stage
Divider

0]
O

YO o~
RVe RV3

N

Back

N\

- 23 -
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5.2 Adjustment andé calibration

If the specifications are not fulfilled after this instru-
ment has been used for a long time or repairs were performed,
the adjustment and calibration shall be conducted in the fol-

lowing method.

1) Adjustment of constant-vol£age circuit
Connect a DC voltmeter between the pin No.l of the MCl
of IC of the power suﬁply circuit and the ground in the first
place, and then adjust the variable resistor th so that the
indication becomes +25V,
And then, check the voltage between the emitter of th

and the ground also becomes approx. =25V,

2) Adjustment of impedance transducer bias
Connect a VIVM between the source of the transistor Q7.
and the ground, and adjust the variable resistor RVj so that
the voltage becomes +1.5V. On this occassion, it is necessary
to rotate the RVz slowly, since the deflection of the VTVM is

slow.

3) Calibration at low and high frequency (pre-amplifier)

Prior to making the calibration, perform the zero adjust-
ment of the meter in the manner as mentioned in 2) in the sec-
tion 3.2. The calibration shall be performed in the following
order.

Change the range switch to 500mV range, give to the input

terminal the calibration voltage (sine wave of low distortion

- 24 -




factor) of 400Hz 500mV, and adjust the variable resistor RVs
of the pre-amplifier so that the correct full scale is obt-
ained.

And,Turn the frequency of the calibrating voltage to
10MHz, and adjust the trimmer condenser CV; inserted in VRg

in parallel so that the same value is obtained.

4) Adjustment of first stage divider

Change the range switch to 1.5V range, give the calibra-
ting voltage of YOOHz 1.5V to thc input terminal, and adjust
the variable resistor RV, of the divider so that the full scale
is attained.

And, turn the frequency of the calibrating voltage to
100KHz and ad just the trimmer condenser CVi so that the full
scale 1s attained. The foregoing 4OOHz and 100KHz adjustment
shall be repeated 2 ~ 3 times for completing the calibration.

Furthermore, if error is large in a position around 10MHz
after the above adjustment having been made, adjust the vari-

able resister RVs.
5.3 Repair

This instrument was assembled carefully, inspected under
severe control dnd delivered out of our factory, but in case of
an ac01dental trouble or other kinds of troubles caused by the
life of the component parts, refer to the voltage distribution
to each part as mentioned in this paragraph.

One example of voltage distribution to each part st the
Ny time of non-signal is shown in Table 5-1, 2, and 3. These volts

- 25 -



are the values mecasured by the Electronic Voltmeter (KIKUSUIL

ELECTRONICS!

to the‘ground.

1) Impedance transducer

107 series) of input resistance 11MQ, referring

Transistor kmitter Base Collector
*Source (V) *Gate(v) ¥*Drain (V)
(, *2SKI15 +1.5 - +8.5
o 2SAWOS +9.,2 +8.5 +2.8
3 25C945 +2.,2 +2.8 +24
Table 5-1

2) Pre-amplifier, meter driving circuit and output circuit

Transistor kmitter(V) Base (V) Collector (V)
Qg  25C945 +0.1 +0.75 +h b
5 " +hl +5 +8.9
6 284495 +9.5 +8.9 +1.4
v 25C945 +0,78 +1.4 +11.4
8 2SA%95 -0.15 -0.82 -9.5
9  25C945 -10 -9.5 -0.63
v o o -0.63 0 +11.2
g 1  25C945 -0.85 -0.25 +21
. 12  25C945 -1.45 -0.85 +21
Table 5-2
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3) Power supply

- Pin No. P1 (v) | P2 (V) | P3 (V) | P4 (V) | P7 (V)
MC1l LM723 +25 +7 +7 +7
MC2 LM301 0 0] -10 +14
Table 5-3
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