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CHAPTER 1 INTRODUCTION

1-1 Description

Unlike conventional voltage generator using resistance division system, the Model 6141
PROGRAMABLE DC VOLTAGE/CURRENT GENERATOR incorporates the well known
pulse width modulation (PWM) technic in the fields of communication or magnetic
recording as the voltage dividing technic based on time division system and generates the DC
level as a new and correct DC voltage/current by means of digital technic.

In order that Model 6141may also be used in forming a system, it is provided with remote
control facility in addition to manual setting.

Moreover, since flip switch is used in manual setting instead of conventional rotary switch,
there are no parts susceptible of being worn due to rotation, and increase in reliability and
continuous setting function of all digits have been realized.



2-1 Electrical Performance

Qutput generation range:

CHAPTER 2 RATINGS

Accuracy:

Guaranteed for constant power source

Range Generation range Resolution
10mV 0 ~ +11.999mV 1V
100mV 0 ~ +119.99mV 10uV
1V 0 ~ £1.1999 V 1001V
10 V 0 ~ +11.999 V 1mV
1mA 0 ~ +1.1999mA 100nA
10mA 0 ~ +11.999mA 1uA
100mA 0 ~ £119.99mA 10uA
Range Error Setting I Range
10mV £0.03% b Y
100mV +0.03% g + 20uV
1V +0.03% b <o +200uV
10 V +0.03% Lo o + 1mV
1mA +0.035% + +300nA
10mA £0.035% & + 3uA
100mA +0.035% e + 30uA

1

70% humidity.
However, the current range is satisfied in positive polarity.

and load condition at +23+5°C temperature and less than




One-day stability:

;;E;E“‘““‘E'L?L : Setting [ Range
10mV +0.015% 5 + 3y
100mV +0.015% + £ 15V

TV +£0.015% [y £120pV
10 v +0.015% oo +600uV
TmA +0.02% Facy +200nA
10mA +0.02% + + 2uA
I 100mA £0.02% o + 20uA

Guaranteed under constant power source and load condition at +23+5°C temperature and less than

70% humidity,
However, the current range is satisfied in positive polarity.

Temperature coefficient /°C :

Range ‘-‘EE_O‘" Setting | Range
10mV +0.002% + iQOan
100mV +0.002% + £ 2,L‘1V

1V +0.002% + * 20uV

10 V 10.002% + £200uV

1mA +0.002% + + 20nA

10mA 10.002% ) *200nA

100mA +0.002% 4 +*  2uA

At 0 ~ +18°C, +28 ~ +40°C temperature.
Noise:
Range o€ | Below 10Hz Below 500Hz

10mV } 1uV rms 1,uV rms
100mV 3uV rms 5uV rms
1 \; i 20uV rms L 50uV r_ms
B 10 V—m—“ __-%Euv rms _____ SOOpr rms
TmA ‘ 20nA rms | 50nA rms
 10mA | 200nA rms | 500nA rms
100mA # 2uA rms - S5uA rms

However, the current range is satisfied

in positive polarity.




Output impedance and maximum load:

Range Output impedance Maximum load
L 10mv Approx. 282 20KQ2
: The load which gives +0.01%
100mV Approx. 202 error
1V Less than 10m{2
=t ek ({0 120mA
10 V Less than 10m£2
TmA More than 10MS2
10mA More than 100M£2 10V output follow up voltage
100mA More than 100MS2

2-2 General Specification
Overload protection circuit
Load regulation

Response time

Warming up time

Withstand voltage
Output

Output voltage/current setting

Display

Operating temperature
Storage temperature
Power requirement
Power consumption
Dimensions

Weight

An automatic reset type overload protection circuit is built-in.
+0.005% of setting at each range maximum load.
Time for attaining 0.1% for 0 to full scale is within 150msec.

Time until the accuracy described in par. 2—1 is satisfied is approxi-
mately 10 minutes.

DC 500V between the output terminal and chassis.
Floating system

Manual setting All digit continuous setting by flip switch
Remote setting TTL level negative logic parallel signal

7 segment light-emitting-diode (hereafter called [LED]) display

0°C ~ +40°C -
—55°C ~ +75°C

AC115V *10%, 50/60Hz

Approx. 25VA

Approx. 300(W) X 85(H) X 255(D) mm

Approx. 5Kg



CHAPTER 3 OPERATING INSTRUCTIONS

3-1 Inspection

Inspect your Model 6141 for any damage that may have
ocurred during shipment. If the instrument is damaged
or does not operate to specifications, contact your
nearest Takeda Riken agent.

3-2 Storage

When your Model 6141 is not being used, cover it with
a vinyl cover, etc. and place it into a cardboard box and
store it in a dry, dark place. Storage temperature range
is —560°C ~ +75°C.

3-3 General Preparations and Precautions Prior to
Use
(1) Use a 115V *10%, 50/60Hz AC power line.

Always confirm that the [POWER] switch is set to the
[OFF] position before connecting the power cord to the
AC line.

(2)  Use the instrument within an ambient temperature
range of 0°C ~ +40°C and a humidity of under 70%.

(3) Handle the instrument with care so that it is not
subjected to excessive mechanical shock.

(4)  Allow the instrument to warm-up for a least 10
minutes,

(5)  Always connect the frame of the Model 6141 to
an earth ground when the instrument is being used.
Since the ground line of the power cord and the [GND]
terminal on the rear panel are connected to the frame of
the Model 6141, either can be connected to an earth
ground.

(6) Power cord handling precautions

The power cord employs a 3-pin plug as shown in the
following figure. The central round pin is the ground pin.
When using the 2-pin adapter for connecting to power
socket, connect the lead coming out from the adapter
or the ground terminal at the rear panel of the apparatus
to external ground.

To AC power socket

~— Connect this pin
to ground

Fig. 3—1

Adapter KPR-13 (Black)

Power cord

To the measuring
apparatus
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Refer to Fig. 3—2.
Front Panel

(1) [POWERI switch

When this switch is set to the [ON] position, power is
supplied to all the circuits, the [STAND BY] lamp is
lighted and the instrument is placed in the STAND BY
state.

When the switch is set to the [OFF] position, the power
to all circuits is turned off.

(2 [MODE] switch

This switch selects the control mode for setting the
output level.
MANUAL mode The output level is set by panel
operation when this switch is set
to the [MANUAL] position.
The output level is set by control
signal input from the [REMOTE
CONT.] connector on the rear
panel when this switch is set to
the [REMOTE] position.

REMOTE mode. ....

(3) Flip switches

These switches set the output level.

When a certain switch is set to the [UP] position, the
setting value of that digit is increased and when set to
the [DOWN] position, the setting value of that digit is
decreased.

(@) [STEP TIME] control

This control sets the step time.

This control adjust the rate of change when the output
level is varied continuously with the flip switches@.
Step time can be varied over the approximate 0.1sec ~
1sec range. The step time becomes approximately 1 sec
when this knob is turned fully clockwise to the [MAX.]
position.

@ [CLEAR] switch
This switch clears all the set output levels to zero.

(8) [POLARITY] switch

This switch sets the polarity of the output level.

When this switch is set to the [+] position, the red
terminal becomes positive (+) polarity and when it is
set to the [—] position, the red terminal becomes
negative (—) polarity.

() [RANGE] switch
This switch sets the voltage/current output mode and
range.

f:B_:.‘i Display

Displays the setting contents of the output level, polarity,
and range. Only negative (—) polarity is displayed.
Units display employs 3 units display use LED, mA,
mV, and V are indicated.

(@) [OPERATE/STAND BY] switch

This is the output control switch.

When this switch is set to the upper position, the
[OPERATE] lamp is lighted and the set output level
is output. .

When it is set to the lower position, the [STAND BY]
lamp is lighted, and the output terminals are opened.

[SENSE] terminals

These are the voltage output terminals.

These terminals are normally shorted to the [OUTPUT]
terminals by a shorting bar.

To separate the Model 6141 and the load, disconnect
the shorting bar and use 4 terminal connection.

@) [OUTPUTI terminals
These are the current output terminals.

@ [OVER LOAD] lamp
This is the overload indicator lamp.

Rear Panel

@ Power cord

This cord is connected to the AC power line.

The insertion end of this cord has a 3 pin plug. The
center pin of this plug is connected to the frame.
The instrument can be connected to a 2 pin AC power
line socket by connecting the AC adapter to this 3 pin
plug.

In this case, always connect the green wire of the
AC adapter to an earth ground.

[REMOTE CONT.] connector
This is the input connector of the control signal when
the instrument is set to the REMOTE mode.

@5 [GND] terminal
This terminal connect the frame of the Model 6141
to an earth ground.

@ Fuse holder
This holder contains a 0.4A slow-blow fuse.



3-5 Panel Operation

Refer to Fig. 3—3.

(1) Set the [POWER] switch to the [ON] position
and allow the instrument to warm-up for about 10
minutes.

(2) Set the
position.

(3) Connect the output terminals and load with the
connection cable.  Normally connect the [SENSE]
terminal and [OUTPUT] terminal of the same polarity
with the shorting bar.

When the connection cable must be long in the case of

[MODE] switch to the [MANUAL]

the voltage output mode, use 4 terminal connection.
(4) Set the output level at the flip switches and
[RANGE] switch.

(6) Set the polarity of the output
[POLARITY] switch.

(6) Set the [OPERATE/STAND BY]
[OPERATE] position.

(7) The set output level will now be output at the
output terminals.

(8) To set the output level to [0000],
[CLEAR] switch.

level at the

switch to the

depress the

®

@ ®

S 1AKEDA L TR- 6141
IKEN ||PROGRAMABLE DC VOLTAGE /CURRENT GENERATOR

POLARITY

+ v
s my
STEP TIME

DONN—B:B:B:@% . oo
OFF MAX.

= WOOE: S

MANUAL m]]:] REMOTE O OVERCSOAD |
o of |
OPERATE SENSE OUTPUT ‘
RANGE
VOLTAGE Eur B l
|oomv lmA |

STAB BY '

©)

3-6 Operating the Flip Switches

The output level can be set by operating the flip switches.
There are four flip switches consisting of a 100 digit,
101 digit, 102 digit, and 103digit switch.

The set value can be increased or decreased one step
at a time by setting the switches to the [UP] position

or [DOWN] position.
DOWN J
\EE AT 2
e Hl=——5 P
up 1 | ] n
| | | |
103 102 101 100
DIGIT DIGIT DIGIT DIGIT

Fig. 3—4 Flip Switches

Fig. 3—3 Panel Operation

O] ®@

There are the following 2 setting methods:

(1) One step setting

When the flip switch is depressed and then immediately
released (depressed within 270msec), the setting value
is increased or decreased one step according to the
direction in which the switch has been depressed.
When the flip switch of the 100 digit (least significant
digit) is intermittently depressed to the [UP] position
from the set level [0008] one step at a time, setting
is performed as follows:



(2) Continuous setting

When the flip switch is continuously depressed to the
[UP] or [DOWN] position, the set value is continuously
changed at the step time (approx. 0.1sec ~ 1sec) set at
the [STEP TIME] control after approximately 270msec
(1 step change).

When the flip switch of the 103 digit (most significant
digit) is continuously depressed to the [DOWN] position
from the set level [11998], the set value is changed as
follows:

Within approx.
270msec
. 31 2L 13
SW”:Ch LA 143 4 s
operation Pushed ” Pushed = Pushed < Pushed
Set level 0008| 0009 0010 o011 - = 0012
+= Time

Fig. 3—5 One step Setting

Each flip switch is linked to the next higher digit from
the digit of the depressed flip switch.

When depressed to the [UP] position, the value is
counted up in the full scale direction and when depressed
to the [DOWN] position, the value is counted down
in the zero direction.

However, counting up from [11999] and counting down
from [0000] are impossible.

3-7 OPERATE/STAND BY FUNCTION
1 STAND BY setting
The output is placed in the STAND BY state and the
[STAND BY] lamp is lighted under the following
conditions:
(1) When power turned ON
(2) When [MODE] switch is switched
(3) When set to STAND BY in the MANUAL mode
or REMOTE mode

a. MANUAL mode ................. When the [OPERATE/

STAND BY] switch

Switch e
operation Pushed .
Set level 11999| 10999 |9999|8999|7999] = [2999]1999] 0999
Bl D D Time
Approx. —= Not
270msec counted
t; Step time (approx. 0.1sec ~ 1sec) down from
here

Fig. 3—6 Continuous Setting

has been set to the
[STAND BY] po-
sition,

When a signal is not
applied to pin 29
(OPERATE pin) of the
[REMOTE CONT.]
connector.

b. REMOTE mode



2. OPERATE setting

The output is placed in the OPERATE state and the
[OPERATE] lamp is lighted under the following con-
ditions.

The method of switching from the STAND BY state to
the OPERATE state in the MANUAL mode and REMOTE
mode is described.
(1) MANUAL mode Set the [OPERATE/
STAND BY] switch
to the [OPERATE]
side.

Apply a signal to pin
29 (OPERATE pin) of
the [REMOTE
CONT.] connector.

(2) REMOTE mode

CAUTION

Note that a voltage of approximately 10V ~ 13V
is output at the output terminals when set to
the OPERATE state without a load connected to
the output terminal in the current output mode.
There are also cases when the [OVER LOAD]
lamp may be lighted under this state.

3-8 CLEAR FUNCTION

When the following operation is performed, the level
setting of each digit is cleared to [0000].

(1) When power is turned ON

(2)  When [MODE] switch has been switched

(3)  When [CLEAR] switch has been depressed
NOTE

The CLEAR function will not be operated when the
[MGODE] switch is set to the [REMOTE] position.
3-9 Remote Control

The following four functions can be remotely controlled
by applying a control signal to the [REMOTE CONT.]
connector on the rear panel.

(1) Level setting of each digit

(2} Output mode and range
(3) Polarity

(4) OPERATE/STAND BY
T Remote control

The above four functions can be remotely controlled
by making each control pin of the [REMOTE CONT.]
connector LOW level.

MODEL 6141
+5V

Remote control circuit

Fig. 3—7 Remote Control Circuit

The input line of the [REMOTE CONT.] connector
remains at a HIGH level as long as it is not made LOW
level by remote control.

Control the above four functions by means of a contact
signal, open collector TTL IC or transistor as illustrated
in Fig. 3—7.

2 Control signal
The control signals for the above four functions are given
below:

Signal level  Negative logic  TTL level
Logic [1] 0V ~ +0.4V
Logic [0] +2.4V ~ +5.25V

a. Level setting of each digit
BCD (8—4—2—1) code
b. Output mode and range

Binary code

c. Polarity
Binary code

d. OPERATE/STAND BY
Binary code
Logic [1]
Logic [0]

e. LOAD signal
The control signal (BCD code) of each digits of the
four functions can be transferred to the interior of
the instrument by making pin 36 (LOAD pin) of the
[REMOTE CONT.] connector logic [1].

The LOAD signal which controls pin 36 (LOAD pin)
should be a pulse signal having a width of 50nsec or
greater.

OPERATE state
STAND BY state



;gﬁ‘afl’ —I —— +2.4V ~ +5.25V
oV -~ +0.4V
50nsec or greater
Fig. 3—8 LOAD Signal
Normally, when the Model 6141 is used in the

REMOTE mode, the level can be immediately set by
applying the control signal (BCD code) to the control

pin of each
beforehand.

digit by making the LOAD signal logic [1]

3. Description of [REMOTE CONT.] connector pins

123 161718
e SHal
192021 343536

[REMOTE CONT.] connector

Connectors used
AMPHENOL 57 — 40360 (Model 6141 mainframe)
AMPHENOL 57 — 30360 (Connection cable)

Pin No. Control function
1 GND
2 1
3 2
4 4 | 109 digit
5 8
6 1
; j 107 digit
9 8
:? ; 102 digit
12 4
13 8
14 1
15 2
16 4 | 103 digit
17 8
18 1 10% digit
19 10V
20 v
21 100mV
22 10mV Output mode
23 100mA
24 10mA and range
25 TmA
26 NC
27 Polarity
28 NC
29 OPERATE/STAND BY
30
31 |
32 NC
33
34
35
36 LOAD
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Refer to Fig. 3-9.

(1) Connect the [REMOTE CONT.] connector and
remote control device with the connection cable.
Always confirm that the [POWER] switch is set to the

[OFF] position before performing this connection.
(2) Set the [POWER] switch to the [ON] position
and allow the instrument to warm-up for about 10
minutes.

(3) Set the [MODE] switch to the [MANUAL] po-
sition.

(4) Connect the output terminal and load with the
connection cable.  Normally used by shorting the
[SENSE] terminal and [QUTPUT] terminal together

with the shorting the bar.

Use a 4 terminal connection when the connection cable
must be long in the case of the voltage output mode.
(6)  Set the output level by applying a control signal to
the [REMOTE CONT.] connector.

Set pin 36 (LOAD pin) to logic [1] and apply a control

3-8

Fig. 3—9 Remote Control Operation

signal to the level, of each digit output mode and range
pins.

(6) The set output level can now be output at the
output terminals by setting pin 29 of the [REMOTE
CONT.] connector to logic [1].

Setting of the level of each digit of the four functions
can be remotely controlled even through the [MODE]
switch is set to the [MANUAL] side. The control
signal (BCD code) of each digit can be transferred to the
interior of the instrument and the output level set by
applying a LOAD signal having a pulse width of 50nsec
or greater to pin 36 (LOAD pin) in the same manner as
normal remote control.

Moreover, the output level can be changed with that set
value as standard by operating the flip switches at the
front panel.

since remote control has priority when the
the function of the flip

However,
LOAD signal becomes logic [1],
switches will not be operated.
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3-10 4 Terminal Output

When the load resistance of the device is low and a large
current flows in the load in complex measurement in the
case of voltage output, the set voltage may not be
applied to the device because of the voltage drop caused
by the resistance of the cable connected between the
Model 6141 and the device.

The 4 terminal method guarantees the error caused by
this voltage drop at the load terminal.

The [OUTPUT] terminal and [SENSE] terminal of
the Model 6141 each has a ““+" output terminal and
“—"" output terminal and a 4 terminal output can be

extracted.

Normally, the [QUTPUT] terminal and [SENSE] terminal
are connected between the same polarity terminals with
a shorting bar.

When the load current is especially large or the connection
cable is especially long, disconnect the shorting bar
between the output terminals and use as 4 terminal
output.

The voltage detection current Is is a maximum 120uA.
When the load current lo is larger than Is, the error is
smaller for the 4 terminal connection of Fig. 3—11.

= o r1, r2 : Resistance of
coao connection cable.
Vo : Voltage between
load RL terminals.
RL . Load
l lo : Load current
A Vo = Eo—(r14r2)-lo
Error
Fig. 3—10 2 Terminal Connection
ri
o |S'j
el 3 T L. f‘.‘2.‘_ r1, r2, r3, r4 : Resistance of
==== 0] o 9 N connectioncable
e lo : Load current
| =2RL; Vo .
| 1ol Is : Voltage detection
r3 L7"_J“‘J current
AAA
S Vo = Eo—(r2 4+ra) -ls
-8 Error
Fig. 3—11 4 Terminal Connection




3—11 Settling Time

The time required from the instant a certain voltage
(current) is set to the instant the maximum of the set
value is reached is called the settling time.

When using at the speed of a high-speed D/A converter,
settling time should be given due consideration.

Fig. 3-12 gives the settling times when change is made
from O to full scale or from a certain point to 1/10 of
full scale on all ranges. The horizontal axis represents
time and the vertical axis the percentage change.
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CHAPTER 4 PRINCIPLES OF OPERATION

4—1 Description

Model 6141 is a DC voltage generator incorporating the
pulse width modulation (PWM) system used in the
communications and magnetic recording fields as its
time division voltage division technique. A simple block

diagram of the Model 6141 is shown in Fig. 4—1.
Model 6141 consists of 3 main blocks, namely, setting
block, standard voltage generation block, and output
amplifier block.

[STANDARD |
| VOLTAGE GENER- |
ATION BLOCK
[ATONBLOGK_ | e RER
STANDARD VoL ! 1| DIFFERENTIAL POLARITY SWI- | | o« |
||TAGE circuiT [ T AMPLIFIER TCHING CIRCUIT| |2 |
| I | I 2% |
ITime wioTh ]| l PROTECTION 1555 |
|] CONVERTER | | CIRCUIT 222 |
L___T___ | ST, I e A B .
PO R S RN X S T =] 3l
CES BiSHiAY UP/DOWN COUNTER | % I
COUNTER ] | © |
m
MANUAL SETTING { o |
CIRCUIT =
1 | - I
l_
PANEL REMOTE | d |
SWITCHES conTroL | | € |
esaieiio it i = il )
Fig. 4-1 Simple Block Diagram of

Model 6141



A simple description of each block is given next.
1: Setting Block

The voltage/current output level settling signals from the
flip switches and remote control connector are converted
to parallel BCD (8—4—2-1) code signals by the UP/
DOWN counter and are input to the LED display
circuit and standard voltage generation block.

2.  Standard Voltage Generation Block
The standard voltage generation block consists of a time
width converter circuit and a standard voltage circuit,
and performs voltage division by means of a time
division system.
Voltage division by the time division system used in the
Model 6141 is shown in Fig. 4—2.
Voltage division by the time division system is performed
by converting the input standard voltage Es to a signal
interrupted time-wise and averaging this signal by means
of an RC low pass filter.
At this time, the ratio of the standard voltage Es and the
average output voltage Eo, that is, the division ratio, is
determined by the time ratio of the interruption.
If the standard voltage Es is interrupted by switch SW,
the interrupted signal will become a square wave.consisting
of the ratio of time T1 of the standard voltage Es and
the time T2 of the zero voltage.
The average value of the square wave shown in Fig.
5—2 (b) is,

|

EE S

The equation for the general resistance division shown in
Fig. 5—2 (c) is,
R1

S
Any arbitrary output level can be obtained by setting
time T1 relative to constant time T1 + T2.
The time width converter consists of 2 decade counter
having independent set and reset functions. Regarding
the set side, the counter is preset to the setting value
from the outside and a pulse train having a duty corres-
ponding to the external set value is generated by utiliz-
ing the fact that the contents of the two counters have a
mutual deviation equal to the set value by counting the
same clock pulses with the two counters.
The output voltage is obtained by switching the standard
voltage from the standard voltage circuit by means of
this pulse train and averaging this signal with a low pass
filter.

g T
Es Y
7

i ]

Voltage waveform at point &

Eo

(b)
ES_[ R22
p—o
Ris
12 Eo Eo = EH—1 .Es
5 1 + Ra2

Resistive devider
(c)

Fig. 4—2 Time Division system

3. Output Amplifier Block

The output amplifier consists of a differential amplifier,
polarity switching circuit and a protection circuit.
The principles of the output amplifier are illustrated in
Fig. 4-3.

In the case of voltage output, current feedback is applied
to the differential amplifier and the output voltage of the
standard voltage generation block is amplified and output.
The range is switched and the output level is set by
changing Ri and Rf.



E‘f
Ri
A —0
s & Eo Eo = — R_f -Es
Ri
0
(a) 1V, 10V ranges
|y
Ri
R1
Es & Rf R2
Wif- Eo. B9 R TR AR
(b)  10mV, 100mV ranges
Rf
Fﬂ
Es+ Rf + Rs
= -E
= R - Rs
(c)  1mA, 10mA, 100mA ranges

Fig. 4—3 Qutput Amplifier Block
4—2 Output Level Setting Circuit (SB239)

The output level setting circuit is centered around an
UP/DOWN counter having a preset function.

Both manual setting by means of flip switches and
external setting by remote control are possible.

TO TIME WIDTH CONVERTER
AND DISPLAY CIRCUITS

CLEAR
CIRCUIT
uJT WAVESHAPING
OSCILLATOR CIRCUIT
UP/DOWN
1 CLOCK

UP/DOWN
COUNTER

FULL SCALE
DETECTION
CIRCUIT

SIGNAL

UF/DOWN
CLOCE ZERO DE/
CONTROL | T|TECTION[T]
CIRCUIT CIRCUIT | |
P |
DIODE MATRIX INHIBIT SIGNAL
|
REMOTE CONTROL
DIGIT SPECIFICATION|SIGNAL ALt 2

Lo | o
up DOWN
FLIP SWITCH

—— Fig. 4—4 Block Diagram of Qutput Level
Setting Circuit

4-3 UP/DOWN Clock Generator (SB239)

Manual setting can be performed by generating an UP/
DOWN clock signal which operates the output level
setting use UP/DOWN counter by means of a contact
signal from the flip switches.

The block diagram of the UP/DOWN clock generator
circuit are given in Fig.4—5.

When any of the flip switches is depressed, its contacts
is connected to the one-shot circuit and UJT oscillator
through the diode matrix consisting of D81 and
D82.

The one-shot circuit outputs the UP/DOWN clock signal
at the time of one step setting, and outputs the UP/DOWN
signal immediately after a flip switch has been depressed.
The UJT oscillator outputs the UP/DOWN clock signal
at the time of continuous setting by continuous depression
of the flip switch, and outputs an UP/DOWN clock
signal at the step time (approximately 0.1sec ~ 1sec)
set at the [STEP TIME] control.

These UP/DOWN clock signals are waveshaped through a
NOR gate.

o WAVE E
SHAPING
CIRCUIT | UP/DOWN
CLOCK

SIGNAL

Fig. 4—5 Block Diagram of UP/DOWN —
Clock Generator Circuit

-

fore  lwee U U I
- - 270msec
1 e A RN
L’— Tt l—-‘l I-—— t —o—-l-— r—-]

1 : Step time Approx. 0 1sec ~ 1sec

Fig. 4—6 UP/DOWN Clock
Generation Timing
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|STEP TIME|3

SS—R1 /]
Q73

UJT Oscillator

Fig. 4—7

The UJT oscillator is a relaxation oscillator emplying a
UJT (unijunction transistor) and consists of Q71, Q73,
C212, R123, SS—R1, etc.

When a flip switch is depressed continuously, its contact
signal sets Q73 to the OFF state.

At this time, C212 is charged to the ON potential of
Q71 through R123 and SS—R1.

This turns Q71 ON and the charge of C212 starts to
discharge through R112.

When the state at which the emitter of Q71 is blocked is
reached, Q71 is turned OFF.

The period of the oscillating waveform at base B1 of
Q71 obtained by means of this operation is determined
by the step time (approximately 0.1sec ~ 1sec) set at
the [STEP TIME] control, and continuous setting of the
flip switch is possible.

The output of the UJT oscillator is waveshaped by the
one-shot circuit consisting of 1C7, 1C8, and C208 through
an inverter,

D80 is a clamping diode which prevents the input side of
IC8 from becoming minus when the one-shot circuit is
inverted.

4—4 UP/DOWN Counter (SB239)

Model 6141 uses a 4 digit UP/DOWN counter having a
preset function so that operation by adding a remote
control setting system to the manual setting system which
permits both one step setting by flip switch and con-
tinuous setting is possible.

The UP/DOWN counter for the 102 digit is shown in
Fig. 4—8.

When the flip switch (SS—S5) is depressed to the [UP]
side in the MANUAL mode, the UP/DOWN clock signal
and IC32 (101 digit) CARRY signal are connected to
the UP terminal (pin 5) of the ‘102 digit UP/DOWN
counter (IC34) through the NOR gate (IC33) and the UP
operation is performed at 1C34.

When the flip switch (SS—S5) is depressed to the
[DOWN] side, the UP/DOWN clock signal and 1C32 (101
digit}) BORROW signal are connected to the DOWN
terminal (pin 4) of 1C34 through the NOR gate (IC33)

TO REMOTE CONT CONNECTOR

. 10D C B Ala.,

107 DICIT CARRY m——r e  carayP— N
10" DIGIT BORROW»— 1 Ic34 7O 107 DIGIT
o' DIGIT BC v . doown”sosmowts

L € A

\e/

55-85

JHS nczéé : l|
E@ WG—‘ | _[

103 103
DIGIT DIGIT
S

Fig. -8 102 Digit UP/DOWN Counter

and the DOWN operation is performed at 1C34.

Each UP/DOWN counter CARRY signal and BORROW
signal is output as the respective UP/DOWN clock signal
under the conditions given next,

The CARRY signal and BORROW signal are output as a
negative pulse having the same width as the UP/DOWN
clock signal.

When the contents of IC34 are counted UP *9"— "0,
a negative pulse is generated from 1C34—12 (CARRY
terminal) and is output as the UP clock signal to IC36—5
(UP terminal).

When the contents of 1C34 are counted down “Q""—"'9",
a negative pulse is generated from 1C34—13 (BORROW
terminal) and is output as the DOWN clock signal to
IC36—4 (DOWN terminal.)

Considering the UP operation and DOWN operation at the
102 digit, the UP/DOWN signal input to the UP/DOWN

terminal of [IC34 is inhibited under the following
conditions.
1. When the UP operation has been performed from

the set value [119XX]
2, When the DOWN operation has been performed
from the set value [00XX]

The UP/DOWN counter block has a full scale detection
circuit and a zero detection circuit and the UP/DOWN
clock signal is inhibited under the above conditions.

4-5 Remote Control Buffer (SB239)

The remote control signals are all supplied to each
control circuit through buffers.

The remote control signals are classified
setting signal and range setting signal.

The level setting signal is connected to the preset
input of the UP/DOWN counter through the buffer

into level



consisting of 1C55 ~ |C58.

Moreover, +5V is supplied to Vec of IC57 and 1C58, which
form the range setting signal buffer at REMOTE, and
the range setting signal is controlled by setting the
[MODE] switch to the [REMOTE] position.

Vee—1 5

[RANGE] SWITCH

Vee—2

[REMOTE CONT.]
CONNECTOR

——Fig. 4-9 Control of Range Setting Signal

When the [MODE] switch is set to the [MANUAL]
side, +bV is supplied to Vcc of IC16 and IC17, which
form the buffer in the MANUAL mode, and range
setting is performed from the [RANGE] switch,

In the MANUAL mode, mixed level setting by means of
flip switch and remote control is possible.

The LOAD signal when remote control setting is perform-
ed is 50nsec or greater pulse signal.

4—6 Time Width Converter (SB239)

The time width converter consists of a 5MHz oscillator,
free running counter, and preset counter, and generates a
pulse train having a duty corresponding to the output
level setting value.

The block diagram of the time width converter is shown
in Fig. 4—10.

5MHz OSCILLATOR

10MHz
OSCILLATOR

T FLIP. 12009

I DETECTION I
b FREE RUNNING

COUNTER

OUTPUT STAGE
FLIP—FLOP

12005
DETECTION

K Q PWM

QUTPUT

J

LEVEL SETTING SIGNAL
(BCD PARALLEL SIGNAL)

——Fig. 4—10 Block Diagram of Time Width
Converter

The free running counter counts the 5MHz signal from
the 5MHz oscillator circuit. When the contents of this
counter reach *12005”, the 12005 detection signal is
generated from the 12005 detection circuit.

This 12005 detection signal becomes the LOAD signal
of the preset counter and the level setting signal applied
to the input of the preset counter is transfered to the
inside of the counter and the counter is set to the
initial value.

When the contents of the free running counter reach
12009”, the 12009 detection circuit generates the
12009 detection signal which clears the contents of the
counter and is applied to the "K'’ input of the output
stage flip-flop as the free running counter CLEAR signal.
When the contents of the preset counter reach “12008",
the 12008 detection circuit generates the 12008 detection
signal which clears the contents of the counter and is
applied to the "J' input of the output stage flip-flop as
the preset counter CLEAR signal.

The phases of the 2 counters are shifted only the number
of pulses of the 5MHz clock signal corresponding to the
set level by presetting the level setting signal at the preset
counter by means of the 12009 detection signal (LOAD)
signal having a fixed repetition period from the free runn-
ing counter.

A pulse train (PWM signal) having a duty ratio correspond-
ing to the set level is obtained by operating the output
stage flip-flop by using this phase deviation.

The operation timing of the above is described by using
a simple example.

If the fixed repetition signal of the free running counter
is assumed to be 10" and the set level of the preset
counter is assumed to be 4", the following is obtained.

FREE RUNNING
I COUNTER

QUTPUT PWM
CLOCK REPETITION SIGNAL STAGE OUTPUT
OSCILLATOR 10" FLIP—FLOP
PRESET COUNTER
A LOAD SIGNAL
LEVEL SETTING SIGNAL "4~
CLOCK SIGNAL S ) e T 1 10 5 I o O
CONTENTS OF
FREE RUNNING [B[T]2[3]2]5]6]7/8]8[0[1]Z[31al5l6 7886 213125
COUNTER
REPETITION | | |

SIGNAL OF FREE

RUNNING COUNTER \ { {

LOAD SIGNAL !'_ S 1

CONTENTS OF (l2Ts[s]7[8e[ol ]2]3f256] 718]a]0[1]2]3]2]5]6]716] &
PRESET COUNTER

\

I \ 1, I
ifiser . g D |

—f——

PWM SIGNAL -E

——Fig. 4-11 PWM Signal Timing Chart ———



4—7 12009 Detection Circuit (SB239)

Three detection circuits are included in the time width
detection circuit, but the generation timing of the 12009
detection signal is described here.

The BCD code signal of 1C44 (100 digit) and I1C49
(103 digit) are passed through the NAND gate of 1C52
and the 12009 contents of the free running counter are
detected.

This 12009 signal is synchronized with the 5MHz clock
signal by the J—K flip-flop of I1C46-a and a 12009
repetitive pulse is output at the Q output. The 12009
detection signal clears the contents of the free running
counter each time the 12009 repetitive signal is generated.
The 12009 detection signal timing chart is given in Fig.
4-13.

Each detection signal is extracted as a signal synchronized
with the BMHz clock signal by the J—K flip-flop relative
to the delay of the counter and gate.

IC44-12 10° DIGIT A" TPS
1C44-11_10° DIGIT '
: K apf—— 12008
BT DETECTION
IC49-11 10¢ DIGIT . SIGNAL
IC49-8 10° DIGIT "C" IC46—a
J4
50MHz CLOCK
— Fig. 4—12 12009 Detection Circuit
© O 0~ N ® o < B - ) B Y
D 00 00 Q0 O0Q 0 Co0 oo .
o @ 00 00 000 000 OO0 O
- N AN SN NN NN N D QOO
CONTENTS OF FREE © ¥ = © = ¥ & ¥ « ¥ = &= 8. @
RUNNING COUNTER l l l l l ' l] ” ﬂ ﬂ [‘l r‘l H
5MHz CLOCK
103 DIGIT "D~

102 DIGIT "C” —J
10° DIGIT "D~ —J l

|

10° DIGIT A~
IC46—10 U_
L
iCa6—s Bl

——Fig. 4-13 12009 Detection Signal Timing—

4—8 Standard Voltage Generator (SH166)

The standard voltage generator consists of a switching
circuit, low pass filter and an impedance converter and is
the block which performs time division of the stable
zener voltage by means of the PWM signal from the time

width converter,

SWITCHING CIRCUIT

—_ -1
STANDARD| | |
ANALOG || |Low PAsS| |IMPEDANCE
OLTAGE —{— 1 B = STANDARD

CIRCUIT i SWITCH [T7]FILTER CONVERTER TGRS
| |
==t
I | caTe |
PWM DRIVE |
SIGNAL | | FLIP-FLOP JI

— Fig. 4—14 Block Diagram of Standard Voltage —
Generator

4—9 Switching Circuit (SH166)

The switching circuit consists of a gate drive flip-flop and
an analog circuit, and is the output section which extracts
a DC voltage proportional to the set level by switching
the approximately 6.3V zener voltage produced by a zener
diode (D31) by means of the PWM signal passed through
a pulse transformer (SB239-TP245) and passing it through
a low pass filter. The switching circuit is shown in
Fig. 4—15,

PWM o
SIGNAL _

TO LOW
PASS FILTER

Fig. 4—15 Switching Circuit

Since the pulse transformer (SB239-TP245) isolates the
logic section (SB239) and analog section (SH166) to DC,
when the PWM signal is passed through the pulse
transformer, a timing pulse taking the edge of the PWM
signal is produced.

The gate drive flip-flop is triggered by this PWM signal
timing pulse to produce the signal to the analog switch.
A stable static characteristic and a high speed switch-
ing characteristic which determines the time accuracy can
be obtained by using an FET at the analog switch.
FET Q10 and Q11 are the analog switch and transistors
Q12 and Q13 are used to turn Q10 and Q11 ON and OFF.
One of the analog switches is described here.

When Q12 is turned ON, coupling diode D32 connected
in series with Q10 is reverse biased.

When D32 is reverse biased, the gate potential and source
potential become the same and Q11 is turned ON.
Next, when Q12 is turned OFF, the collector potential
of Q12 becomes a negative potential, D32 is forward



biased and Q11 is turned OFF.

Capacitors C167 and C168 connected in parallel with
coupling diodes D32 and D33 are speed-up capacitors and
are used to reduces the turn on time of the analog switch.
Variable resistor R74 improves the linearity by compensat-
ing the difference of the time constant caused by the
ON resistance and OFF resistance of Q10 and Q11.

4—-10 Low Pass Filter (SH166)

The time divided signal of the zener voltage, (standard
voltage) produced by this switching operation is connected
to a 5-stage RC ladder type filter consisting of R67 ~ R72
and C162 ~ C166.

The filter is a low pass filter which passes all frequencies
from DC to the cutoff frequency and attenuates frequenci-
es above this.

The frequency components of the PWM signal consists of
the fundamental frequency and a large number of
harmonic components, and the ripple included in the time
division output waveform is determined by which
harmonic components are attenuated relative to the
fundamental frequency.

When attempting to reduce the ripple, the time constant
of the low pass filter becomes large and the settling time
until the set level is reached becomes long.

Ripple attenuation rate and settling time are opposites

quantities, and the settling time until —0.1% of the set-

level is reached has been made 150msec with the Model
6141.

4—-11  Impedance Converter (SH166)

The low pass filter consists of RC passive elements, and its
output impedance is fairly large.

Consequently, an impedance converter must be added at
the output of the low pass filter to convert the output
impedance of the filter.

The impedance converter consists of a composite type
amplifier comprising a twin FET differential amplifier
and an operational amplifier.

A high input impedance is obtained by making the input
section an FET. The impedance converter is shown in
Fig. 4—16.

The impedance converter is a high input impedance, low
output impedance unity gain buffer amplifier.

Moreover, in order to improve the CMR (Common Mode
Rejection Ratio) of the twin FET differential amplifier, a
constant current circuit consisting of Q9, D30, R65, R66
is connected at the center tap of variable resistor R150
connected at the source of Q8.

This constant current circuit is a constant current
circuit which utilizes the fact that the collector current of
Q9 is not changed by the collector voltage.

Variable resistor R150 is an amplifier offset adjustment
use resistor.

+5V C157
R61 i
. I43K 0.01,
rzeL L e
L ";4
ICc1 - Es
2 OUTPUT
Qs
FROM LOW 1 .
PASS FILTER = RE0
I 470K
£ F
"R150
RE6
820 20
25 Q9
D301 RE5
18K
—15Vv
Fig. 4—16 Impedance Converter
4-12 Output Amplifier (SH166)

The output amplifier consists of an FET input differential
amplifier, range switching feedback resistor and relay,
and a protection circuit which protects the circuits against
damage by overvoltage and overcurrent.

The output amplifier is shown in Fig. 4—17.

+15v
+15v +15V Y
¥ v
| migs R108
res [ lrsg ¥
a3k¥  Faik |
Q14 .- - 3y
R11
R102: 5000
INPUT ) 2K | 3gsr YAl —>~0UTPUT
Ra4 Rroa£ iosg\ 47K
o5 Fhok 39§ T A
“ECIE 27 ~15v Rmi S
10K v2
) — &
o e $R114
pa1y V233K
vz

Fig. 4—17 Qutput Amplifier

The differential amplifier is a drift compensation type
DC amplifier having a high input impedance because of
its FET input.

The source current is made a constant current by the
constant current consisting of Q15, D38, R92, and R93.
The output amplifier performs main amplification by
means of a differential amplifier consisting of Q14 and
IC2 and performs output stage amplification by means
of Q16, Q17, and Q18.



When the impedance of the load connected to the output
terminals is extremely small in the case of voltage output,
Q18 is driven and overcurrent is detected by the current
is detected by the current flowing through R108.
Moreover, in the case of current output, an overvoltage
is detected by means of the current flowing through R110
and negative feedback is applied to the base of Q17
through Q20 at both Q18 and Q19.

At this time, Q21 is simultaneously driven and the
[OVER LOAD] lamp is lighted to indicate that there is
an overload.

4—-13  Attenuator Circuit (SH166)

The composition of the feedback resistor of each range
by switching of the range is as follows :

1. 1V, 10V ranges

Rf
R123 R124.R125
90K

10K
| |
._.S | Relay
R86.RE7 K201 ‘ ’m K201
i v ON
g 10V OFF
Es' Eo

Fig. 4—18 1V, 10V Ranges

When the standard voltage Es output from the standard
voltage generator is connected to the invert input of
the differential through input resistance Ri, the output
of the differential amplifier is controlled through Q186,
Q17, and Q28 so that the invert input voltage becomes
0V through the feedback resistor Rf.

Therefore, the output voltage Eo becomes,

Rf
Eo = i W + Es
Ri and Rf become constant by fixing the range and an
output voltage Eo proportional to the standard voltage
Es is obtained by changing the standard voltage Es
approximately —g.3V ~ Qv.
Since the output impedance of the differential amplifier
becomes extremely small depending on the amount of
negative feedback, this voltage can be used as the standard

voltage supply.

2. 10mV, 100mV ranges
The output of the 1V, 10V ranges is divided to 1/10 by
resistors R115~ R122 and output for this range.

R123 R124 R125
10K 90K
HangeRejav K201
10mV ON
100mV OFF
Fig. 4-19 10mV, 100mV Ranges
3. TmA, 10mA, 100mA Ranges
R86. R87
SR

g &

Relay

Rangs K205 | K206 | K207
1mA OFF ON ON
10mA ON OFF ON
100mA OFF OFF ON

Fig. 4-20 1mA, 10mA, 100mA Ranges

The load current produced by connecting the load to the
output terminals is divided by Rf and Rs and the load
current flowing through Rf produces a feedback voltage
across the terminals of Rf.

When the standard voltage output Es output from the
standard voltage generator and this feedback voltage are
applied to the invert input of the differential amplifier,
the difference between these voltages is amplified and
appears at the output of the differential amplifier and
and Q17 and Q28 are controlled by feeding back the load
current so that the invert input voltage of the differential
amplifier becomes 0V through current amplification Q16.
Therefore, the output current lo becomes,

Rf +
Ri

Rs

lo = Rs

Es

Ri and Rf are fixed by fixing the range and a load current
proportional to the standard voltage Es is obtained by
changing the standard voltage Es.

In this way a standard current is generated.

Since the load current is constant, the output impedance
can be extremely high.



CHAPTER 5 TROUBLE SHOOTING

When the Model 6141 is not operating normally or calibration is impossible, refer to the
following troubleshooting information given below,

The method of locating the faulty point when the instrument is abnormal is described
in this chapter.

b—1 Preliminary Inspection Before Repair

(1) First determine if the trouble is in the Model 6141 itself or due to another cause.
Causes other than the Model 6141 can be the AC line voltage, noise, induction, connected
devices, etc.

(2} Check if the power fuse is blown or the power cord is open.

(3) Before checking the interior of the Model 6141 mainframe, determine which circuit
block is faulty by operating in accordance with Chapter 3 OPERATING INSTRUCTIONS.

(4) Remove the top and bottom covers and disconnect the wiring and check for burned
parts, abnormal printed circuit boards, etc.



5-2 Parts Replacement

After the preliminary checks of par. 5—1 Preliminary
Inspection Before Repair are complete search for the
faulty point with a multimeter, oscilloscope, or other
measuring instrument while referring to par.5—4 Classifi-
cation of Troubles According to Operating Instruction
and the circuit diagram.

1. Replacement parts

After the fault part has been located, replace it with a new
part.

The replacement parts must satisfy the ratings required by
the circuit functions.

Consequently, the replacement parts must be the same as
the original part. However, when procurement of the
identical part is difficult, another part having the same
ratings can be used, except for semiconductor parts.

2. Replacement of semiconductor parts

Since semiconductor parts are weak against heat, when
replacing a semiconductor thought to be faulty, the leads
at the semiconductor side must be grasped with tweezers
having good thermal conductivity and the part must be
replaced quickly using a soldering iron ( 30W or less).

This work must be performed carefully since the copper
foil of the printed circuit board will peel off and the part
itself will be burned if the soldering iron is placed against
the printed circuit board for a long period of time.

3. Replacing resistors, capacitors, etc.

Replace resistors, capacitors, and other passive com-
ponents with a good component having the same ratings
as the original component.

4. Wiring lead wires

Since the lead wires are effected by induction, especially
the signal lines and AC power line, wiring must be
performed with care.

When soldering the lead wires, wrap the wire around the
connection part 1 ~ 2 turns and solder quickly so that
the covering of the lead wire is not damaged.

5. Removing printed circuit boards

Disconnect the connector connected to the printed
circuit board and remove the board by removing the
mounting screws.



Numerical display LED are not
lighted when [POWER] switch set
to [ON] position.

5—3 Classification of Troubles According to Operating Instruction

YES

\

Setting of output level by
flip switches normal ?

Y YES

Range setting normal ?

: YES

[OPERATE] lamp and [STAND BY]
lamp indication normal ?

YE
y =2

DC voltage output normal ?

YES

DC current output normal ?

YES

[

Protection circuit operation
normal ?

’ YES

Remote control operation normal ?

. See par. 5—4
B9 See par. 5-5
S See par. 5—6
e See par. 5—7
L See par. 5—8
5 See par. 5-9
B See par. 5—-10
e See par. 511




5—4 Numerical Display LED Not Lighted

Numerical display LED not NO

lighted when [POWER] switch - Check $239 — IC11 ~ IC14

set to [ON] position.

YES

Check power fuse (SS — F1)

|

+5V between SB239 TPO (logic NO
around] and TP1 7 Check IC37, Q63 Q66

5—5 Setting of Qutput Level by Flip Switches Abnormal

SB239
\
Qutput set each time flip switch of YES A
each digit depressed ? g
NO
£072 b HIGH
eoaiesile Bemeon i L - Check Q72, D81 ~ D83
when flip switch depressed ?
YES
Does the following waveform appear
. P B = Check IC5H

at pin 1 of IC5 each time flip
switch depressed ?

EnB

Approx. 270msec

YES

Y
Check 1C4, IC6 ~ IC8




YES

10%, 103 digit UP and DOWN
operations normal ?

NO

Is pin 8 of 1C25 LO when
[0XXX] set and HI otherwise ?

NO

YES

!

Is pin 3 of 1C23 LO when
[11XXX] set and Hl otherwise ?

NO

Check I1C25, 1C26

YES

I

Check 1C20, IC35, IC36

102 digit UP and DOWN opera-
tions normal ?

NO

Check 1C23, 1C25, IC35

YES

Is pin 11 of 1C23 LO when
[00XX] set and HI otherwise?

NO

YES

Is pin 6 of IC22 LO when
[119XX] set and HI otherwise ?

NO

Check 1C23, 1C24

YES

|

Check 1C22, IC33, IC34

Check 1C22, 1C25




YES

10" digit UP and DOWN opera-
tions normal ?

NO

|

Is pin 6 of 1C23 LO when
[000X] set and HI otherwise ?

NO

YES

Is pin 6 of 1C40 LO when [1199X]
set and HIl otherwise ?

NO

Check IC10, IC23, IC24

l -

Y.ES

Check IC10, IC40

102 digit UP and DOWN opera-
tions normal ?

YES

|

Is pin 8 of IC23, LO when
[0000] set and HI otherwise ?

NO

Check 1C32, 1C33, 1C40

YES

Is pin 6 of IC30 LO when
[11999] set and HI| otherwise ?

NO

Check IC10, IC21, 1C23

YES

|

Check 1C30, IC31

rNO

Continuously variable setting
possible ?

YES

Check 1C10, IC30

’NO

Q71 oscillating ?

NO

YES

|

Does the following waveform
appear at pin 10 of IC8 ?

L] L

jaghey

Step time == Approx.

minimum Tusec
100msec

NO

Check 1C6, Q71, Q73

1

YES

Check IC7, 1C8

Check 1C6




Set to [0000] when [POWER]
switch set to [ON] position ?

YES

Set to [0000] when [MODE]
switch switched ?

YES

Set to [0000] when [CLEAR]
switch depressed when [MODE]
switch set to [MANUAL] posi-
tion.

' YES

Normal when [STEP TIME] switch
set to [MAX.] position ?

5-6 Range Setting Abnormal

( SB239 )

F

10V range units display
normal ?

I,YES

10V range decimal point dis-
play normal ?

l YES

1V range units display normal ?

YES
;

1V range decimal point dis-
play normal ?

‘ YES

100mV range units display
normal ?

NO Check I1C2, Q70

o Check 1C2, IC7
N

L Check IC2, IC4
NO

Check Q71, SS—R1
Ho Check 1CB, 1C16, IC18
NO
Check IC16, 1C18, 1C27

N

0 Check 1C8, IC16, IC18
LG Check 1CB, IC16, 1C18
NO

¢ YES

)

Check IC16, I1C18, IC28




100mV range decimal point
display normal ?

NO

YES

|

10mV range units display
normal ?

NO

Check IC16, 1C18, 1C28

YES

|

10mV range decimal point dis-
play normal ?

NO

Check IC16, IC18, 1C28

YES

100mA range units display
normal ?

NO

Check 1C16, 1C18, 1C27

YES

|

100mA range decimal point dis-

play normal ?

NO

Check 1C17, 1C19, IC27

YES

10mA range units display
normal ?

NO

Check 1C17, IC19, IC28

YES

\

10mA range decimal point
display normal ?

NO

Check IC17, I1C18, 1C27

YES

\

1mA range units display
normal

NO

Check 1C17, 1C19, 1C27

YES

1mA range decimal point
display normal ?

NO

Check 1C17, 1C19, 1C27

Check 1C6, 1C17, 1C19




5—7 [OPERATE] Lamp and [STAND BY]

( SB239 )

YES [

t

OPERATE] lamp lighted when

—— [OPERATE/STAND BY] switch set

o [OPERATE] position ?

rNO

Does pin 8 of IC7 become HI ?

Lamp Indication Abnormal

NO

rYES

Check IC1

|

YES

——

[STAND BY] lamp lighted when
[OPERATE/STAND BY] switch set
to [STAND BY] position ?

,,NO

Does pin 2 of IC8 become LO ?

NO

Check IC3, IC7

’ YES

Does pin 8 of IC7 become LO ?

NO

Check I1C2, IC8

YES

|

Check IC1, IC8

i

[STAND BY] lamp lighted when
[POWER] switch set to [ON]
position ?

NO

Check IC3, IC7

' YES

[STAND BY] lamp lighted when
[MODE] switch set from [RE-

MOTE] position to [MANUAL]
position ?

NO

Check Q70

Check IC4




5-8

DC Voltage Output Abnormal

( SB239 ’

\

Does the PWM signal shown
below appear between TPO (lo-
gic ground) and TP6 ?

[When [D000] set]

[ 1B
: L-—Approx.—-—f I—-Approx.

2msec Tusec
[When [11999] set]

U

 Approx.-~ |—Approx.

2msec 1usec

YES

NO

Does a 5 ~ 6 MHz clock signal
appear between TPQO and TP4 ?

NO

YES

Does the following waveform
appear between TPO and TP5 ?

LJ L

' Approx~ ~Approx.
2msec 0.2usec

NO

Check 1C47, Q61, Q62

YES

¥

Does the following waveform
appear at pin 6 of 1C52 ?

L] L

~Approx—= -Approx.
2msec 0.2usec

NO

Check 1C44, IC47 ~ IC52

YES

|

Does the following waveform
appear at pin 12 of 1C20 ?

L L

I~ Approx.~  ~Approx.
2msec 0.2usec

NO

Check 1C28, 1C48, IC52

YES

Check 1C2, 1C41 ~ IC43, IC45




Does the waveform of pin 3
and pin 14 of 1C46 change as
follows in accordance with
each set level when a dual
trace oscilloscope is exter-
nally triggered by the sig-

nal of TP5 ?

[When [0000] set]

Pin

i 1 Fl
~ App-—=! |=Approx.

rox. 0.2usec
2msec

Pin
o B ] ES
~-App-—— =Approx.
rox. 2msec 0.2usec
[When [6000] set]

Pin r"l r—L
5 _J_]L--Appﬁ-ﬂ’ =Approx.

ot 0.2usec
2msec

el

NO

YES

Check 1C41 ~ IC43, I1C45

SH166

Does +15.5V appear between TPQ
(power line ground) and TP1 ?

YES

5= Check 1C46

NO

|

Can the voltage of TP1 be ad-
justed to +15.6V with R144 ?

¥YES

&

NO

!

Does approximately 26V appear
across the terminals of C185 ?

NO

Adjust to +15.5V

’YES

Check 1C3, 022, Q23, Q26, D46

Check D56




YES

Does —15.5V appears between
TPO and TP2 ?

NO

]

Does approximately 24V appear
across the terminals of C189 ?

NO

YES

- Check I1C4, Q24, Q25, Q27

YES

]

Does £1mV or less appear between
TP5 (sense ground) and TP4 (Es
OUTPUT) when [0000] set ?

NO

Can this voltage be adjusted to
+1mV or less with R150 ?

YES

Check D57

| NO

Adjust to £1TmV or less

Does the same voltage as the

zener voltage of D31 (6V ~ 6.5V)
appear between TP5 and TP4 when
[11999] is set ?

NO

YES

Does the 10V range output coin-
cide with the set value ?

YES

NO

Does a Q14 drain current of app-
roximately 180uA flow ?

NO

YES

Is the base voltage of Q16
approximately —4V when the
[OPERATE/STAND BY] switch is
set to the [OPERATE] position ?

NO

Check Q14, Q15, D38

YES

Check Q17, Q28

Check 1C2, Q16, D39




Does the following waveform app-
ear between TPO and TP3 ?

Check Q12, Q13

Check 010, Q11, D32, D33

[When [0000] set] No
+bV
= - —:F oV
App- = — =12V
rox. 1 FApprox.~
1usec 2msec
[When [11999] set]
— bV
L fES l
I L. _qov
Approx.-= =Approx =
1 wsec 2msec
f YES
Does the following waveform
appear at the drain of Q11 ?
[When [0000] set] NO -
ov
— BV ~
Approx.—| |=Approx. —=J _65V
1usec 2msec :
[When [11999] set]
Il e
‘ -6V ~
T
usec
2msec
YES
Does a Q8 drain current of NO

approximately 180uA flow ?

YES

Check IC1

Check Q8, Q9, D36




Check SB239—1C39, Q60
SH166 — K203

Check SB239-1C18, IC39, Q69
SH166—K208

Check SB239—IC19, 1C39, Q67
SH166—K209

Check SB239-I1C39
SH166—K201

Does the output vary when YES
[0000] is set on the 10V range ?
‘ NO
Does the output vary and is the YES
[OVER LOAD] lamp lighted on the
10V range ?
‘ NO
Is the output normally when NO
the [POLARITY] switch is
switched ?
YES ; @
Does the 1V range output coin- NO
cide with the set values ? 7
YES
Does the 100mV and 10mV range NO
output coincide with the set
values ?
YES
Is the output opened when the NO

[OPERATE/STAND BY] switch is
set to the [STAND BY] position ?

Check SB239-IC10, 1C29, 1C39, Q68
SH166—K202, K204

Check SB239 — IC38




5-9

DC Current Qutput Abnormal

TmA, 10mA, 100mA range out-
puts are all abnormal ?

YES

NO

Only 100mA range output is
abnormal
Only 100mA range output is
normal ?

YES

Check SB239-—IC39, IC18,
Q064
SH166—029, K208

,NO

Only 10mA range output ab-
normal
Only 10mA range output normal ?

YES

Check SB239-IC18, 1C29
SH166—K205

NO

¥

Only 1TmA range output abnormal
Only 1mA range output normal?

YES

Check SB239-I1C19, IC29
SH166—K206

5-10

Protection Circuit Operation Abnormal

( SH166 )

]

Voltage output protection
circuit normal ?

NO

Check SB239-IC19, 1C29
SH166—K207

YES

Current output protection
circuit normal ?

NO

Check Q19, 020

YES

f

[OVER LOAD] lamp lighted ?

NO

Check Q18, Q20

Check SS—-D1
SH166—-021




Remote Control Operation Abnormal

YES

Output level setting normal ?

’NO

103, TD4 digit setting normal ?

YES

102 digit sett

ing normal ?

!

YES

1

10" digit sett

ing normal ?

NES

100 digit setting normal ?

:

Range setting normal ?

’ YES

OPERATE and STAND BY setting

normal ?

Y

YES

Polarity setting normal ?

NO Check 1C36, 1C55, IC57,
1C58

HO Check 1C34, 1C56, IC57

= Check 1C32, IC56

- Check 1C31, 1C55, 1C56

Ro Check 1C53, 1C54

NG Check ICb5

HE Check 1Cb4.




CHAPTER 6 CALIBRATION

6—1 Description

In order to gaurantee the accuracy described in par. 2—1, it is necessary to calibrate
the Model 6141.

6—2 Calibration Equipment and Tool Required

Calibrator Performance i e
Instrument
DC voltmeter Resolution 10uV (at 100mV range) TAKEDA RIKEN
Full scale 12000 indication Model 6567
Ranges 100mV
E
10 V
Accuracy Better than £0.01% of reading
DC ammeter Resolution 100nA (at TmA range)
Full scale 12000 indication
Ranges TmA
10mV
100mV
Accuracy Better than £0.01% of reading

When an ammeter as described above is not available, the DC current may be
converted into DC voltage using a shunt.

Shunt 100£2, 1K, 10KQ2
Accuracy Better than *0.005%



6—3 Precautions Concerning Calibration

(1) Calibration should be performed in the order of
voltage mode, current mode.

Even when calibration of only the current mode is
required, perform the calibration after verifying the
calibration of the voltage mode.

Error will be produced on the current mode if the voltage
mode is not perfectly calibrated.

(2) Calibration can be performed by removing the top
cover of the case and adjusting through the calibration
use adjustment holes.

(3) When adjusting the control at a calibration use
adjustment hole, adjust as quickly as possible and verify
the calibration after mounting the top cover each time an
adjustment is made.

(When the top cover is removed, the temperature
coefficient may increase instantly due to instantaneous
change in the temperature of the inside.)

When all the calibrations have been completed, check
if there is no error in the calibration of each range with
the top cover fitted for 10 ~ 20 minutes.

(4) When a shunt is used for calibrating the current
mode, large error may be introduced if the input
impedance of the DC voltmeter is not taken into
consideration.

(5) The shield cover must never be removed. If the
shield cover is removed and some fault is developed, the
guarantee will become invalid.

(6) Never turn controls other than those needed for the
calibraton.

(7)  After the calibration, the date of calibration and the
next calibration period should be recorded on a card,
stacker for convenience.

6-4 Preparations for Calibration

(1) Calibration should be performed under the following
environmental conditions.

{a) Ambient temperature range :  +23°C£2°C
(b) Humidity Less than 70%

AC115V £10%,
50/60Hz

(c) Power supply

(d) Place Perform calibration
at a place where
electromagnetic in-
duction, electrostat-
ic induction, dust,
vibration, shock,

etc. are very small.

(2) TheModel 6141should be allowed a warm up time
of more than 1 hour.

Warm up must be performed with the top cover of the
case mounted.

(3) Allow the specified warm up time for each
calibrating instrument used.

(4) The ratings of Model 6141 are specified for 6
months, but when using at one-day accuracy, it is
necessary to calibrate each time when using.

Generally, if calibrated every 6 months, the specifications
of Model 6141 can be maintained in optimum condition.

6—-5 Method of Calibration

When the top cover of the Model 6141 is removed, a
shield cover as shown in Fig. 6—3 will appear.

The top cover can be removed by removing the two screws
(left, right) at the rear.

Among the various adjustment holes, the adjustment use
controls of LINEAR, | LIMIT, and V LIMIT must never
be touched.

The DC voltmeter and DC ammeter used for calibration
should be used after verifying that their zero and full
scale calibrations have been performed.

1. Voltage mode
Model 6567 DC Voltmeter
Model 6141 [:
===
BE= o8
J

] | _t ‘ an

L— Fig. 6—1 Voltage Output Mode Connections —

(1) Zero adjustment

| DC voltmeter
Order | ‘ Model 5141
T (Model 8387) o o
| Range | Range | setting Adjustment peint
T v | 10V | 0.000 10V ZERO (1)
2l v | v | .0000 1V ZERO (2)

Perform the above operations repeatedly for
2 ~ 3 times so that the indication of the DC
voltmeter becomes zero on either range.



(2)

Full scale calibration

DC voltmeter
Order (Mods! 6557) Model 6141
Range Range | Setting Adjustment point
1 1V 1 v | 1.0000 1V FS. (3
2 10 V 10 V | 10.000 10 V FS. (4)
3 100mV 100mV | 100.00 100mV FS. (5)
2 Current mode

There are two methods of calibrating the current mode,
one using a DC ammeter and the other using a DC

Order | Calibrator
DC volimeter DC voltmeter Model 6141
| and shunt 5 S
| Range | shunt | Range Range Setting Adjustment poir
1 | 100mA 100 §2 ov 100mA 100.00 100mA FS. (6
2 10mA 1k 10V 10mA 10.000 10mA FS. {7
3 | 1mA 10k v TmA 1.0000 imA FS. (8
6—6 Location of Calibration Controls

Refer to Fig. 6—3.

ettty arid i No. | Function No. Function
1 10V ZERO b 100mV F.S.
2 1V ZERO 6 100mA F.S.
DC Ammeter 1IN FS 7 10mA F.S.
Model 8141 ==l 4 |10V FsS. 8 TmA F.S.
— | LO HI
oooo i 1 aw 9
Model 6567 DC Voltmeter
Model 6141 [l
[Sar] e LO HI
om== [em [onm } l[
% Shunt
|
— Fig. 6—2 Current Output Mode Connections —
|
= Z ‘
i
i,
[ 1 LIMIT L ‘
)] INMIF S TS |
V LIMIT "
@ @ 10v zero 3
G 1V ZERO 100mV F.S. ;L
G e ‘L
: ‘L
® @ ® ® l

Fig. 6—3 Location of Calibration Controls




For highly accurate voltage and resistance-standard-control, this company installed standard apparatus (standard
generator made by Guidline Co. of Canada and being used in NBS of America) in the year 1966 and has been using it
for tests and inspections to assure the quality of all digital voltmeters and voltage generators. Accuracy of standard
voltage generators is 0.0005%, accuracy of standard resistance units 0.0001% and that of AC standard voltage generators
These standard generators are kept in constant temperature chambers of + 23°C £ 0.5°C and the standard

0.01%.

DC Voltage Standard Control System

resistors in oil baths of + 25°C + 0.03°C.

guaranteed.

Using these standard generators, the company produces digital voltmerers
and voltage generators under strict standards control to assure highly enhanced reliability of the products. Therefore,
the accuracy of measurement of the measurement data obtained using these highly accurate instruments is fully

System diagram of the Standard Control System used by this company is shown in Fig. 6—4.

Inspection rate

Electronic Technical
Laboratories

BT Sl

Once in 6 months

—_——

Reference standard
cell for maintain-

+2 Bppm

$2uV National Standard accuracy value

Saturation type standard cell with
air bath
Guildline Standard Cell Enclusure

ing the unit 9152TP4
Standard cell D.C.C. Potentiometer
comparison Guildline 9930
measurement
unit
Stability 0.5ppm/5Y
Measurement range 0~ 211V

Common use
standard cell

Same

|

[

|

I

I

|

I

!

|

I

|

I

|

|

|

|

|

|

|

|

|

A |

| 0~ 1V

| 13.0ppm

|

|

|

|

|

|

|

I

|

[
!

2 ~ 1000V

Standard Voltage
Ratio Box

Model
6120

DC standard voltage

generators group

e

Digital voltmeter

Fig. 6—4 DC Voltage Standard Control System

Measurement accuracy

=(0.5ppm
of reading + 0.65uV)

as the above standard cell

Guildline 9152PT4

Standard Volt Ratio Box

Guildline 9700c

Voltage division precesion

Rating of this company
(exror correction)

Measurement precision
Within = 3ppm

*(3.0ppm+unstability of working STD)
1 ~ 1000V %(8.0ppm+unstability of working STD)

Rk emn ki e e LS e BT s Sy i e S CAANO WN s R e B I T e VR 0w




CHAPTER 7 PARTS LIST
AND CIRCUIT DIAGRAM
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MECHANICAL PARTS LIST

Parts No. Stock No. Description Quantity
1 M5X6 Screw 2
Truss Head
2 Flat Washer 2
3 Film 2
4 781-6047E Clutch Cover 2
o 401-9470 Cover Reinforcement Plate 2
6 i501—5388 Spring 2
7 f404_5833 liandle Metal Fitting 1
8 é782—5312 Handle 1
9 7€1-6017B Fixed Clutch 2
10 781-6C18B Fovable Clutch 2
11 526-60644 Shaft 2
12 482-93294 Slide Plate 2
13 482-9330 Side Plate EeE
14 M3X4 Screw ‘ ‘ 10
Oval Countersunk
Head ‘
15 501-60524 Frame { 2
16 H3X10 Screw i Q
Countrsunk Head
i
17 781-6252 Tloating Spacer | 4
18 781-6251 Floeting | 4
19 401=31904 Shield Case | i
20 781=53284A Xnob STEP TIME 1
21 781-60T1EB Knob  RANGE 1
22 112-53343 Filter Panel 1
23 401-3189 Sub-panel 1
24 SP-603 (Black) Power Switch  POWER 1




Parts No. Stock No. ! Description Quantity
l s i
|
25 M3x8 ; 4
Pan Head Screw
26 MSHA-206N (Gray) | Padle Switch  POLARITY 1
27 M3X6 Screw 2
Countersunk Head
28 5P-2025 (Gray) | Padle Switeh CLEAR 1
29 SP-2028 (Gray) Padle Switch  UP/DOWlN 1
OPERATE/STAND BY 4
30 {P-TR (Red) Binding Post 2
31 1P-TB (Black) Binding Post 2
32 781-5456 | LED Holder 3
| LED Cap 5
. LED 3
33 M2X4 Screw 4
Countersunk Head
34 RV16YN155B200kS Switch furnished as a Unit with 1
Volume i
35 ot Slide Switch : 1
36 YSNH-148 Rotary Switeh 1
37 HP=4N | Nylon Clip 1
38 ED=2N Nylon Clip ey
39 M3X8 . Screw = 10
Countersunk Head | |
40 401-3076 | Filter Retainer i 2
' \
41 M3X6 | Screw | 22
Pan Head E %
42 %82-50784 Top Cover 1
43 411-31884 5hield Cover 1
44 SH166 Assembly, Circuit Board 1

ANALOG SXCTION




Parts No. Stock No. | Description Quantity
|
45 SB239 } Assembly, Circuit Board 1
! L.OGIC SECTIOHN

46 382-50794 i Bottom Cover 1

47 M3X10 ? Screw 6
Pan Head

48 S2HB-10 . Diode 1

4% 401-3184 i Diode installed Plate 1

50 111-5344 Rear Panel i

51 HP-2N | Nylon Clip 2

5 25LASKN470C i ELECT Capacitor 1

53 SCT-6L5HU1 Tight Lus e 14

54 ME-2020 i Line Filter j 1

55 782-6076 Foot i 2

56 113X15 | Screw g
Pan Head | ‘

57 M3X18 % Screw 3
Pan Head }

58 Z2-104F ‘ Transistor Cover i i

59 M3X12 ! Screw 1
Pan Head ' i

60 . Mylar Base ! 1

61 F-7155 . Fuse Holder i

62 BU-3270 Cord Stopper MR

63 MP=20 g Power Cord ! i

64 TOF=234 Earth Terminal GND 1

65 4710 Screw 4
Countersunk Head

66 | ESD-27D | Switch 2




Parts No. Stock No. Description Quantity
67 TP-962 | Power Tranceformer 1 1
68 25082 | Transistor i
69 401-3185 Connector installed Plate 1
70 PNC6-15P-2.5D3 Connector é 1
71 531-5698 Spacer i 2
72 PCN6-155-2.5E | Connector 1
s 56140 Assembly, Circuit Board _l 1

DISPLAY SECTION
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Fig. 7—2
-TR=-6141
‘ EXPLODED VIEW




MODEL 6141

SCHEMATIC SECTION

Parts No. Stock No. Description
6141=55-Q1 2sD82 Trarsistor SI NFN
6141-35-D1

thru SLP=-24B Diode Light Emitting
11] D3
6141-85-D4 S2HB-10 Diode SI
6141=S5=R1 RV16YN15SB200KQ R:VAR 200KQ
6141=S5~C1 25LASN4700 C:FXD ELECT 4700uF #20% 25V
6141-S5-51 PS-603 (BLACK) Seesaw Switch
S . SP-2025 (GRAY) Seesaw Switch
" 53 MSHA-206N (GRAY) | Rocker Switch
11 54
thru SP-2025 (GRAY) Paddle Switch
" 57
" S8 YSNH-148 Rotary Switch
" 59 SL-73 (BLACK) Slide Switch
AR Ty SP=-2028 (GRAY) Paddle Switch
" 511 ESD-27D Slide Switch
6141=55~-512 ESD-27D Slide Switch
6141=SS=J1
thru 1P=TB Binding Post
n J4
" J5 JWH=263 Connector
W0 TG JWH=2T0 Connector
= JT PCNE=15P-2.5D5 Connector
SIS Not assigned
6141=85=J9 PCNoA=105=2,5E Connector
6141=85=-T1 TP=062 Transformer
6141-SS—FL1 ME-2020 Line Filter
6141=55-P1 TOP=23A Earth Terminal
6141=S8=F1 19195=400mA Fuse (slow blow) (AC90V ~ 110V)

5SS 2=1




Parts No. Stoek No. Description

19195-200mA Fuse (slow blow)(AC200V ~ 230V)
F=T7155 Fuse Holder
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MODEL 6141 ANALOG SECTION

SH166
Parts No. Stock No. Description
6141=SH166=1C1
thru | LM3C1A IC:Operational Amplifier
6141-SH166=IC4
6141=-SH166-Q8 LTS3948/SF83022 | FET
" Q9 256372 (6) Transistor SI NFN
" Q10 2N4393 FET
iy Q11 3N4393 FET
n Q12 236372 (G) ¥ Transistor SI NPN
n Q13 256372 (G6) ¥ Transistor SI NPN
" Q14 MPS840 FET
" Q15
thru | 25€372 (G) Transistor IS NPN
X Q17
n Q18 2SA473 (0=Y ) Transistor SI PNP
= Q19 254495 (@) Transistor SI PNP
" Q20
thru | 23C372 Transistor SI NPN
" Q25
" Q26
thru | 2SD315 Transistor SI NPN
" Q28
6141=SH166~Q29 2sA495 (G) Transistor SI PNP
6141=SH166=D30 02Z745A Diode Zenzr
L D31 ZD=2C Diode Zener
mn D32
thru| 15953 Diode SI
" D35
" D36 1515444 Diode SI
" D37 1515444 Diode SI
5 D38 02Z7.5A Diode Zemer
" D39 02Z7.54 Diode Zener
L D40 Not assigned
" D4 15953 Diode SI
" D42 15953 Diode SI
" D43 F-14B Diode SI
" D44 15953 Diode SI
6141=SH166=D45 15953 Diode SI

SH166




Parts No. Stock No. Description
6141=SH166=D46 02Z7 .54 Diode Zener
A D47
thru | 15953 Diode SI
" D55
" D56 | W=005M Diode SI
" D57 | W=005M Diode SI
o D58 02Z9,1A Diode Zener
6141=-SG166=D59 15953 Diode SI
6141=-SH166=R60 | R25 470KQJ R:FXD CAR 470KQ #5% 1/4W
" R61 EF1/4 43KQF R:FXD Metal FLM 43KQ +1% 1/4W
" R62 | EF1/4 43KQF R:FXD Metal FLM 43KQ +1% 1/4W
" R63 | RF1/4N 7508J R:FXD Metal FLM 75Q #5% 1/4W
" R64 | RF1/4N 75987 R:FXD Metal FLM 75Q 5% 1/4W
" R65 | EF1/4 18KQF RsFXD Metal FLM 18KQ +1% 1/4V
" R66 EF1/4 820QF R:FXD Metal FLM 820Q #1% 1/4W
" R6T
thru | R25 47KQJ RsFXD CAR 4TKQ 5% 1/4W
" RT1
" R72 | EF1/4 4ATKQF R:FXD Metal FLM ATKQ +1% 1/4W
" R73 | RF1/4N 1.2KQTF R:FXD Metal FLM 1.2KQ +1% 1/4W
" R74 X13T 50Q R:VAR WW 50Q #10%
" RT5 R25 1.8KQJ R:FXD CAR 1.8KQ #5% 1/4W
" R76 R25 4.TKQJ RsFXD CAR 4.TKQ 5% 1/4W
" R77 | R25 10KQJ R:FXD CAR 10KQ 5% 1/4W
" R78 .| R25 8.2KQJ R:FXD CAR 8.2KQ #5% 1/4W
" R79 | R25 8.2KQJ R:FXD CAR 8,2KQ 5% 1/4W
" R8O R25 10KGJ R:FXD CAR 10KQ #5% 1/4W
" R81 R25 44TKQJ R:FXD CAR 4.TKQ #5% 1/4W
o R82 | R25 820QJ R:FXD CAR 820Q 5% 1/4W
. R83 R25 2,TKQJ RsFXD CAR 2,7KQ 5% 1/4W
" R84 R25 2,TKQJ R:FXD CAR 2,TKQ *5% 1/4W
" R85 Not assigned
" R86 X13T 2009 R:VAR WW 200Q *10%
" R87 | WRS1=27 A R:FXD WW

6141=SH166—-R88

WRB=5 43KQFY

R:sFXD WW 43KQ #1% 1/2W

SH166




Parts No. Stock No. Description
6141=SH166=R89 | WRB=5 43KQFY R:FXD WW 43KQ +1¢ 1/2W

" RO Not assigned

i R91 Not assigned

" R92 | EF1/4 18KQF R:FXD Metal FLM 18KQ +1% 1/4W

o R93 | EF1/4 8209F R:FXD Metal FLN 820Q 1% 1/4W

" R94 | R25 10KQJ RsFXD Metal FLM 10KQ #5% 1/4W

" R95 X13T 20Q R:VAR WW 20Q +10%

" R96 RF1/4 3983 R:FXD Metal FLM 39Q #5% 1/4W

" R97 RF1/4 39QSJ R:FXD Metal FLM 39Q #5% 1/4W

" R98 RF1/4 189SJ R:FXD Metal FLM 182 #5% 1/4W

" R99 | RF1.4 18QSJ R:FXD Metal FLM 18Q #5% 1/4W

- R100 | RF1/4 2.2KQTF R:FXD Metal FLM 2.2KQ +1% 1/4W

" R101 | R25 44TKRJ R:FXD CAR 4.TKQ #5% 1/4W

" R102 | R25 2.2KQJ R:FXD CAR 2.2KQ #5% 1/4W

" R103 | R25 10KQJ R:FXD CAR 10KQ #5% 1/4W

" R104 | R25 3,9KRQJ R:FXD CAR 3.9KQ #3% 1/4W

" R105 | RF1/4N390SJ R:FXD Metal FLM 39Q 5% 1/4W

" R106 | RF1/4N39QSJ R:FXD Metal FLM 39Q 5% 1/4W

" R107 | R25 6.8KQJ R:FXD CAR 6.8KQ +5% 1/4W

" R108 | X13T 10Q R:VAR WW 10Q +10%

" R109 | R50 4.7KQJ R:FXD CAR 4.TKQ #5% 1/2W

" R110 | X13T 5009 R:VAR WW 500Q +10%

n R111 | R25 10KQJ R:FXD CAR 10KQ *5% 1/4W

" R112 | R25 10KQJ RsFXD CAR 10KQ #5% 1/4W

" R113 | R25 8.2KQJ R:FXD CAR 8.2KQ 5% 1/4W

" R114 | R25 33KQJ R:FXD CAR 33KQ #5% 1/4W

" R115

thru| WRL-1 596.4QBY R:FXD WW 596.4Q +0.1% 1/5W

" R117

" R118 | WRL-0O 1QFY R:FXD WH 1Q +1% 1/2W

" R119 | WRL=O 2QFY R:FXD WW 2Q 1% 1/2W

" R120 | X13T 20KQ R:VAR WW 20KQ *+10%

" R121 | RF1/4N 15KQSJ R:FXD Metal FLM 15KQ 5% 1/4W

" R122 | WRL=O 2QFY R:FXD WW 2Q 1% 1/2W

6141=SH166=R123

WRL-0O 10KQAAY

R:FXD WW 10KQ +0.025% 1/50W
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Parts No.

Stock No.

Description

6141=SH166~R124

"

"

"

n

"

"

"

i

"

"

"

"

n

"

n

"

R125
R126
R127
R128
R129
R130
R131
R132
R133
R134
R135
R136
R137
R138
R139
R140
R141
R142
R143
R144
R145
R146
R147
R148
R149
R150
R151
R152
R153
R154
R155

6144-SH166-R156

WRI~1 89,95KQAAY

X13T 100Q

WRB-C 19,93KQAY

X13T 1009
X13T 20KQ
RF1/4N 68KQSJ

WRL-1 2,28TKQBY

X13T 20KQ
RF1/4N 15KQSJ
WRL-1 204QBY
WRB-1 20QBY
R25 1.2kQJ
R25 2,TKQJ
R25 4.TKQJ
R25 2,TKQJ
R25 2.2KQJ
EF1/4 10KQF
3321H=1=502
EF1/4 10KQF
R25 2,TKQJ
R25 4.TKQJ
R25 4.TKQJ
EF1/4 10KQF
EF1/4 10KQF
EF1/4 30KQF
EF1/4 10KQF
X13T 20Q
RF1/4N 180SJ
RF1/4N 18QSJ
RF1/4N 180QTF
R25 150QJ
R25 680QJ
R25 18KQJ

R:FXD
RsVAR
R:FXD
R:VAR
R:VAR
R:FXD
R:FXD
RsVAR
R:FXD
R:FXD
R:FXD
RsFXD
R:FXD
RsFXD
R:FXD
R:FXD
R:FXD
R:VAR
R:FXD
R:FXD
R:FXD
R:FXD
R:FXD
R:FXD
R:FXD
RsFXD
R:VAR
ReFXD
R:sFXD
RsFXD
RsFXD
R:FXD
R:FXD

WW 89.95KQ 0,
WW 100Q +10%
WW 19.93KQ #0.
WW 100Q +10%
WW 20KQ #10%
Metal FLM 68KQ
WW 2,287KQ #0,
WW 20KQ *10%
Metal FLM 15KQ
WW 204Q #0,1%
WW 20Q #0.19% 1
CAR 1,2KQ #5%
CAR 2,TKQ *5%
CAR 44TKQ *5%
CAR 2,TKQ *5%
CAR 2,2KQ #5%
Metal FLM 10KQ
5KQ +20% 1/2W
Metal FLM 10KQ
CAR 2,TKQ 5%
CAR 4.TKQ #5%
CAR 4.TKQ 5%
Metal FLM 10KQ
Metal FLM 10KQ
Metal FLM 30KQ
Metal FLM 10KQ
WW 20Q +10%
Metal FLM 18¢Q
Metal FLM 18Q

025% 1/50W

05% 1/10W

+5% 1/4W
1% 1/5W

+5% 1/4W
1/4W
/oW
1/4W
1/4W
1e4W
1/4M
1/
+1% 1/0W

+1% 1/44
1/00
1/aM
1/4W
+19. 1/4W
1% 1/4W
+1% 1/4W
+1% 1/4W

*5% 1/4W
*5% 1/44

Metal FLM 180Q 1% 1/4W

CAR 1509 #5% 1
CAR 680Q +5% 1
CAR 18KQ 5% 1

/o
/2
/4W
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Parts No. Stoeck No. Description
6141=-SH166=C157 | SC80YZ103P C:FXD CER 0,01uF +100, =0% 50V

" €158 | FC50SL330K C:FXD CER 33pF +10% 50V

" €159 | SC80YZ103P C:FXD CER 0,01uF +100, =0% 50V

n C160 | MC13.5YZ104P C:FXD CER O,1uF +100, =0% 25V

" €161 | MC13.5YZ104P C:FXD CER Oo1uF +100, =0% 25V

n €162 | MFLO5S1K C:FXD Polyester FLN 0,01uF *10% 50V

" €163 | MFLO5S22K C:FXD Polyester FLM 0,022uF #10% 50V

" €164 | MFLO5S22K C:FXD Polyester FLM 0,022uF #10% 50V

" C165 | MFLO5S47TK C:FXD Polyester FLM 0,047uF #10% 50V

" €166 | MFLO5S68K C:FXD Polyester FLM 0,068uF #10% 50V

" €167 | FC80SL221K C:FXD CER 220pF +10% 50V

" €168 | FC80SL221K C:FXD CER 220pF +10% 50V

" €169 | FC8OSL101K C:FXD CER 100pF *10% 50V

" €170 | FCBOSL101K C:FXD CER 100pF #10% 50V

" c171

thru Not assigned

i C173

" C174 | FC100SL4T1K C:FXD CER 4T70pF #10% 50V

" C175 | SC80YZ103P C:FXD CER 0.01puF +100, =0% 50V

" €176 | SCB0YZ103P C:FXD CER 0401uF +100, =0% 50V

" C177 | FC50SL330K C:FXD CER 33pF #10% 50V

" C178 | MC13.5Y2104P C:FXD CER O41uF +100, =0% 25V

" C179 | MC13,5YZ104P C:FXD CER O.1pF +100, =0% 25V

" ¢180 | SC100YZ223P C:FXD CER 0,022yF +100, =0% 50V

n c181 Not assigned

" C182 | FNXHS2W1K C:FXD Polyester 1uF +10% 200V

" €183 | FNXHS2P22K C:FXD Polyester 0.22uF +10% 200V

" €184 | FNXHS2P22K C:FXD Folyester 0.22uF +10% 200V

n €185 | 35TA330 C:FXD ELECT 330uF #20% 35V

" €186 | FC50SL330K C:FXD CER 33pF #10% 50V

" C187 | SC120Y2473P C:FXD CER 0,047uF +100, =0% 50V

" €188 | 25VBSN33 C:FXD ELECT 33uF +20% 25V

" €189 | 35TA220 § C:FXD ELECT 220uF #20% 35V

" €190 | FCS50SL330K | C:FXD CER 33pF #10% 50V
6141=SH166—~C191 | SC120YZ473P C:FXD CER 0,047uF +100, =0j% 50V i
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Parts No. Stock No. Description
6141=SH166=C192 | 25VBSN33 C:FXD ELECT 33pF *20% 25V
n €193 | 50VBSN10 C:FXD ELECT 10puF +20% 50V
" €194 | SC70YZ222P C:FXD CER 0,0022uF +100, =0% 50V
n €195 | MC13,5Y2104P C:FXD CER Oo1uF +100, =0% 25V
n €196 | SC70YZ222P C:FXD CER 0,0022uF +100, =0% 50V
" C‘] 97
thru | MC13.5YZ104P C:FXD CER O,1uF 4100, =0% 25V
m €200
- €201
thru Not assigned
" 021 9

6141-SH166-C220
6141=-SH166=K201
" K202
" K203

" K204
thru
" K207

" K208
6141=SH166-K209

6141=SH166=J214
6141=SH166=J215

MC13.5YZ104P
AE1324

RABK=-4B-DC24V-107
RABK=4B=DC24V~-107

AE1324

RABK-4B-DC24V=107
RABK=-4B-DC24V=107

PCN6A~20P=-2,5DS
PCN6A—-20P-2,5D5

C:FXD CER O.1uF +100, -0% 25V
Relay
Relay
Relay

Relay

Relay
Relay

Connector

Connector

SH166 6=6




MODEL 6141 LOGIC SECTION

SB239
Parts No. Stock No. Description
6141=-5B239-IC1 | SNT405N IC:Hex Inverier with Open-=Cellector
Output
" Ic2 SNT410N IC:Triple 3=Input NAND Gate
" IC3 | SNT400N IC:Quadruple 2=-Input NAND Gate
" 1C4 SNT7402N IC:Quadruple 2=Input NOR Gate
" IC5 | SN74121N IC:Monostable Multivibrator
e Ic6 SNT400N IC:Quadruple 2-Input NAND Gate
" ICT | SNT400N IC:Quadruple 2-Input NAND Gate
* Ic8
thruy SNT7404N IC:Hex Inverter
" IC10
L IC11
thry SNT44TN IC:BCD=to=Seven=Segment Decoder/
" IC14 Driver with 15V Output
n IC15 | SNT405N IC:Hex Inverter with Open=Collector
Output
" TE6
thry SN7404N IC:Hex Inverter
" I1C19
. IC20 | SNT410N IC:Triple 3-Input NAND Gate
¥, IC21 | SNT405N IC:Hex Inverter with Open-Collector
Output
" IC22 | SNT410N IC:Triple 3=Input NAND Gate
" IC23 | SNT410N IC:Quadruple 2=Input NAND Gate
= IC24 | SNT405N IC:Hex Inverter with Open-Collector
Output
" IC25 | SNT400N IC:Quadruple 2=Input Positive
NAND Gate _
" IC26 | SNT405N IC:Hex Inverter with Open-Collector
Output
L IC27| SNT410N IC:Triple 3=Input NAND Gate
it IC28 | SNT400N IC:Quadruple 2-Input NAND Gate
e IC29 | SNT406N IC:Hex Inverter Buffer/Driver with
Open=Collector High=Voltage
Output
L IC30| SNT410N IC:Triple 3=Input NAND Gate
3 IC31| SNT4192N IC:Synchronous Up=Down Decade
Counter
6141=SB239-IC32| SNT74192N IC:Synchronous Up-Down Decade

Counter
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Parts No. Stock No. Description
6141=-SB239-IC33 | SN4O08N IC:Quadruple 2-Input Positive
NAND Gate
" IC34 | SNT74192N IC:Synchronous Up/Down Decade
Counter
s IC35 | SNT408N IC:Quadruple 2-Input Positive
NAND Gate
& IC36 | SN174193N IC:Synchronous Up/Down Decade
Counter
W IC37 | LM301A IC:0Operational Amplifier
. IC38 | SNT408N IC:Quadruple 2-Input Positive
NAND Gate
o IC39 | SNT406N IC:Hex Inverter Buffer/Driver with
Open=Collector High-Voltage
OQutput
" IC40 | SNT410N IC:Triple 3-Input NAND Gate
3 I1C41
thry SNT74192N IC:Synchronous Up/Down Decade
L IC43 Counter
" IC44 | SNT490N IC:Decade Counter
" IC45 | SNT74193N IC:Synchronous Up/Down Decader
Counter
A% IC46 | SN4T3N IC:Dual J=K Master-Slave Flip=Flop
" IC47 | SNT4T73N IC:Dual J=K Master—-Slave Flip=Flop
4 IC48 | SNT7404N IC:Hex Inverter
H IC49 | SNT493N IC:4-Bit Binary Counter
" IC50 | SNT490N IC:Decade Counter
4 IC51 | SNT490N IC:Decade Counter
" ICH52 | SNT420N IC:Dual 4-Input NAND Gate
" 1€53
thry SNT7404N IC:Hex Inverter
" 1C57
6141=-SB239=IC58 | SNT486N IC:Quadruple 2=Input Exclusive-
OR-Gate
6141=SB239-Q60
thru 25C372 Transistor SI NPFN
1] Q63
" Q64 25D315 Transistor SI NPN
" Q65

thra 25€372 (G)

6141=5B239-Q70

Transistor SI NPN
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Parts No. Stock No. Description
6141-SB239=Q 71 2SH20GR UJT
" Q72 25¢372 (G) Transistor SI NPN
6141-SB239-Q73 | 25C372 (G) Transistor SI NPN
6141-SB239=D75 | 02Z 11A Diode Zener
" D76 W=005 Diode SI
" D77
thru | 15953 Diode SI
Ly D80
" D81 DAP-4 Diode SI
" D82 | DAP=4 Diode SI
" D83 15953 Diode SI
6141-SB239-D84 15953 Diode SI
6141=-SB239=R87 | R25 220QJ R:FXD CAR 220Q #5% 1/4W
" R88 | R25 220QJ R:FiD CAR 2200 +5% 1/4W
" R89 R25 3.3KQJ R:FXD CAR 3.,3KQ #5% 1/4W
" R90O | R25 2,7KQJ R:FXD CAR 2,TKQ #5% 1/4W
" R91 R25 2.7KQJ R:FXD CAR 2.7KQ 5% 1/4W
" R92 3321H-1=202 R:VAR 2KQ +20% 1/2W
" R93 | R25 3.9KQJ R:FXD CAR 3.9KQ 5% 1/4W
g R94 R25 4.7KQJ R:FXD CAR 4,7KQ #5% 1/4W
" R95 R25 100QJ R:FXD CAR 100Q #5% 1/4W
" R96
thru| R25 4.7KQJ R:FXD CAR 4.TKQ 5% 1/4W
" R98
" R99 R25 15KQJ R:FXD CAR 15KQ #5% 1/4W
a R100
thru| R25 3.3KQJ R:FXD CAR 3.3KQ 5% 1/4W
" R102
" R103 | R25 390Q R:FXD CAR 390Q #5% 1/4W
" R104 | R25 33KQJ R:FXD CAR 33KQ 5% 1/4W
" R105 | R25 10KQJ R:FXD CAR 10KQ 5% 1/4W
a R106 | R25 150KQJ R:FXD CAR 150KQ 5% 1/4W
" R107 | R25 100KQJ R:FXD CAR 100KQ #5% 1/4W
L . R108 | R25 100K27J R:FXD CAR 100KQ 5 1/4W
6141-SB239-R109 | R25 390GJ R:FXD CAR 390Q 5% 1/4W
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Parts No. Stock No. Description
6141-8B239%=R110 | R25 470QJ R:FXD CAR 470Q 5% 1/4W
= R1NM Not assigned
" R112 | R25 22QJ RsFXD CAR 22Q 5% 1/4W
" R113 | R25 150QJ R:FXD CAR 150Q 5% 1/4W
" R114 | R25 4TKQJ R:FXD CAR 4TKQ #5% 1/4W
" R115 | R25 8.2KQJ R:FXD CAR B8.2KQ 5% 1/4W
" R116 | MR6=3 Re¢FXD COM 10KQ
" R117 | MR6=3 R:FXD COM 10KQ
" R118 | R25 82007 R:FXD CAR 820Q 5% 1/4W
W R119 | R25 82007 R:FXD CAR 8200 #5% 1/4W
" R120 | R25 10KQJ R:FXD CAR 10KQ *5% 1/4W
" R121 | MR6-3 R:FXD COM 10KQ
g R122 | MR6-3 R:FXD COM 10KQ
. R123 | R25 22KQJ R:FXD CAR 22KQ +5% 1/4W
" R124 Not assigned
o R125 Not assigned
" R126
thru | MR6-3 R:FXD COM 10KQ
" R130
& R131
thru | R25 1.8KQJ RsFXD CAR 1,8KQ #5% 1/4W
. R134
" R135
thru | R25 82007 R:FXD CAR 820Q 5% 1/4W
" R1T1
" R172 Not assigned
" R173 | R25 6.8KQJ R:sFXD CAR 6.8KQ +5% 1/4W
o R174 | R25 6.8KQJ R:FXD CAR 6,8KQ +5% 1/4W
" R175 | R25 560J R:FXD CAR 560Q 5% 1/4W
" R176 | R25 33KQJ R:FXD CAR 33KQ #5% 1/4W
. R177 | R25 1.5KRJ RsFXD CAR 1,5KQ 5% 1/4W
" R178 | R25 10KQJ R:FXD CAR 10KQ 5% 1/4W
" R179 | R25 3.3KQJ R:FXD CAR 3.3KQ +5% 1/4W
6141=-SB239-R180 | R25 270QJ R:FXD CAR 270Q *5% 1/4W
6141=-SB239=C181 | FC50SL330K C3:FXD CER 33pF +10% 50V
6141=SB239-C182 | SC120YZ470P C:FXD CER 47pF +100, =0% 50V
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Parts No. Stock No. Description
6141=-5B239%=C183 SCT70YZ222P C:FXD CER 0,0022uF 4100, =0% 50V
H c184 DT1002=336NM C:FXD ELECT TANTAL 33pF iQO% 10V
" c185 SL50TA220 C:FXD ELECT 220uF *20% 50V
A Cc186 SLH50TA10 C:FXD ELECT 10uF +20% 50V
- Cc187 _
thru | SC120YZ2473P C:FXD CER 0.,047uF +100, =0% 50V
n c207
i €208 DT3502-105M C:FXD ELECT TANTAL 1uF #20% 35V
o €209 | FCYOSL331K C:FXD CER 330pF +10% 50V
" c210 DT1002-106M C:FXD ELECT TANTAL 10uF i20% 10V
H c211 DT2002-105M C:FXD ELECT TANTAL 1uF +20% 20V
& c212 DT3502-335NM C:FXD ELECT TANTAL 3.3uF 220% 35V
1 C213 DT3502-105M C:FXD ELECT TANTAL 1uF +20% 35V
Y c214 Not assigned
1» €215 Not assigned
" C216 | SC120YZ473P C:FXD CER 0,047uF +100, =0% 50V
n ca217 SC120YZ473P C:FXD CER 0,047uF +100, = ﬁ 50V
) c218 FC50SL330K C:FXD CER 33pF +10% 50V
4 €219 | FCBOSL181K C:FXD CER 180QF +10% 50V
“ €220 | FC8OSL101K C:FXD CER 100QF #10% 50V
" €221 FCB0SL101K C:FXD CER 100QF +10% 50V
s g222 SC80YZ103P C:FXD CER 0.01uF +100, =0% 50V
i c223 | DT3502-105M C:FXD ELECT TANTAL 1pF iQO% 35V
" c224 | DT1002-106M C:FXD ELECT TANTAL 10uF #20% 10V
" G225 DT1002-106M C:FXD ELECT TANTAL 10pF +20% 10V
6141=SB239=C226 FC80SL221K C:FXD CER 220pF #10% 50V
6141=8B23%=L227 LF-6 L:FXD Coil
6141=SB239=J234 | 5048=19A Connector
L J235 | 5048-19A Connector
" J236 | 5048=104 i Connector
" J237 | 5048=19A | Connector
" J238 | PCN6A=205—-2.5DS Connector
" J239 | PCN6-155=2.5E Connector
57=40360 Connector

6141-SB239- J240

SB239 6-5




Parts No. Stock No. Description
6141-SB239-T245 TP-838A Pulse Transformer
491-9151 Core Holder

SB239 6-6




MODEL 6141 DISPLAY SECTION

SG140
Parts No. Stock No. Description
6141=5G140-D1 TLR304 Diode Light Emitting
" Dz
thru | TLR303 Diode Light Emitting
" 'D5
" D6
thru | SLP=-243B Diode Light Emitting
6141=SG140-D8
£141=5G140=J12 JWE=270 Connector
6141=8G140=J13 JWH=270 Connector

SG140

1=1




SN7400N
QUADRUPLE 2-INPUT POSITIVE NAND GATES

SN7402N
QUADRUPLE 2-INPUT POSITIVE NOR GATES

Vee 4B 4A 4Y 3B 3A 3Y

D>

| 2 3 < 5 6 7
1A 1B 1Y 2A 2B 2Y GND

positive logic. Y = AB

SN7404N
HEX INVERTERS

Vcc 4Y 4B 4A 3Y 3B 3A
lafhisffizfyiifjioldolls

| <

1Y 1A 1B 2Y 2A 2B GND

positive logic: Y=A+B

SN7405N

HEX INVERTERS (WITH OPEN-COLLECTOR OUTPUT)

Vec 6A 6Y B5A 5Y 4A 4y

T O] O

S e

1A 1Y 2A 2Y 3A 3Y GND

positive logic: Y= A

Vec 6A 6Y 5A 5Y 4A 4y
1afizlfielfriffiol]el]s

Ol O]

P
EleilnCl e
]!||2|]3||4[]5|[5||7|

1A 1Y 2A 2Y 3A 3Y GND

positive logic: Y= A

SN7406N

HEX INVERTER BUFFERS/DRIVERS WITH OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

Vcc 6A 6Y 5A 5Y 4A 4Y

1A 1Y 2A 2Y 3A 3Y GND

positive logic:. Y= A



SN7408N

QUADRUPLE 2-INPUT POSITIVE AND GATES

Vec 4B 4A 4Y 3B 3A 3Y
1413 j12j11]j10] 9

o D)
AN

1A 1B 1Y 2A 2B 2Y GND

Positive Logic: Y = AB

SN7410N
TRIPLE 3-INPUT POSITIVE NAND GATES

Vec 1C 1Y 3C 38 3A 3Y
PIERIBIIIBIEIE

| 2 3 4 5 6 7
1A 1B 2A 2B 2C 2Y GND

positive logic: Y = ABC

SN7420N
DUAL 4-INPUT POSITIVE NAND GATES

NC — No internal Connection

Vec 2D 2C NC 2B 2A 2Y
13112 lof] 9o

=

rit2T13 \4“5|]6”7|

1A 1B NC 1C 1D 1Y GND

positive logic: Y= ABCD

SN7447AN

BCD-TO-SEVEN-SEGMENT DECODER/DRIVERS

TRUTH TABLE

INPUTS, — ouTeuTS

OUTPUTS
A

¥ee .t g a b c d

=

BI/
LT RBO R8I D A

i il

6 7 8

B C,LAMP RB RB D A GNP
TEST QUT- IN-
NPUTS PUT PUT INPUTS

positive logic: see truth table




SN7473N
DUAL J-K MASTER-SLAVE FLIP-FLOPS

logic 141113 j12jri11jiog}s
TRUTH TABLE {_E
(Each Flip-Flop)
th th+1 Q Q Q Q
J Kl ia Clear Clear
O L ! Qn J Clock K K Clock
o L] ]
1 [¢) 1 '_T
1 1 Q,

| 2 3 4 = 6 7.

NOTES: 1. t, - Bit time before clock pulse. CLOCK CLEAR K VCC CLOCK J
2. th 4 1 = Bit time after clock puilse. CLEAR

positive logic low input to clear sets Q to logical O
Clear 1s independent of ciock

SN7486N
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

VEC 4B aA 4Y> 3B 3A 3V

TRUTH TABLE 14 |13 | |12 ] |11 ]| ]|10]|]| 9 Bl

INPUTS QUTPUT

o|O|>»
o
o

1 1
1 (o] 1
1 1 o
] | - —
1 2 3 4 5 6 7
1A iB 1Y 2A 2B 2Y GND
positive logic : Y =A+ B
SN7490N
DECADE COUNTERS
INPUT
A NC A D GND
logic
TRUTH TABLES 14 13 12 N 10 9 8
s
e RESET/COUNT (See Note 2) J—I J
QUTPUT HRESEY INPUTS QUTPUT
M o TeTaTa EE R e J AU 4y B4 (J cly LRE
o ) R e [ o ) dcp 4 CP lJCP qCP
1 o o o [ B 1 Jo | x [oooo] =5 5
2 o [o] 1 o 1 1 X ] :O 0 00 . K K K ' s
3 o o 1 1 X X 1 1 1100 1
4 ) 1 o |lo x o X o | count T Y YY +— -]
s o I+ |to |'a o I x o | x | count —e—+% ——" Db i
3 o 1 1 o] (] x x | o | count
7 o 1 1 1 X o s] X COUNT
s 1 1o lofo
1 9 o 1 NC No internal Connection
NOTES 1 Output A connacted to mput BD for BCD couat ! 2 3 4 5 6 7
2 X indicates that erther a logical 1 or 3 logical O
may be present BD Rp(1)R NC V, Rg(1)
S o(2) cc Ro(1) Ro(2)

positive logic: see truth table



SN7493N
4-BIT BINARY COUNTERS

logic

TRUTH TABLE (See Notes 1 2 and 3)

INPUT
A NC A D GND B C

COUNT OUTEUT . )
) c 8 A
QU oo g o1
1 o o o 1
=—2 oo 1 10
SR o) o 1 1
a o 1 o o
s o 1 o 1
6 o 1 1 o
LT e o]
8
SRR FEEES N

1
1 1
1

3 1

1
1

NOTES 1 Output A connected to mput 8

‘21314 [15[1e]]7
g g INPUT Ro(1) Ro(2) NC Vce NC NC
B

must be at logical 1
3 & or both) reset nputs Rg
and Rg ) must be at a logical 3
0 to count positive logic: see truth table
NC — No internal Connection
Vcc NC NC ————
logic NOTES
4 14| 13|12 |11 ] |10 9 8
TRUTH TABLE (See Notes 1 thru 3) 1 15 ume before input transition
- 2 ty .7 ume after nput transiton
tnh INPUT |15, 1 INPUT 3 X indicates that either a logical O or 1 may be present
i laze [ailaz s ouTPUT 4 NC No internal Connection
—‘—-] = = . ; = : 5 A1 and A2 are negative-edge-triggered logic inputs. and
| | | | Inhibiv will trigger the one snot when either or both go to
o 2 [ e e sl 57 S B Inhibit logical O with B at logical 1 ol
x-S 18 x |o |o Inhibit 6 B is a positive Schmitt-trigger input for slow edges or d
o |x |ofo |x |1 | Oneshot level detection. and will trigger the one shot when B
x o |o|x o |1 | oneshot goes to logical 1 with either A1 or A2 at logical O (See 9
s TS P ‘ o |1 | One shot 5 E"l‘"' Tr‘:'e’ N
| | | | xternal tming may be [o]
4 1|1 fo [ x f1 | OnesShot pin 18 (positive) and pin 11 With no external capact
x o o [ x ‘ L R | Inhibit tance. an output pulse width of typically 30 ns s
o x [o |1 | x O | Inhbit obtained
X (o T s o K } 1 Inhibit 8 To use the internal resistor (2 ki nominal). connect
ol |oera jEgi | innibe pin 9 to pin 1
N ‘ T e e \ o | inmbn 9. To obtain variable pulse width connect external variable
| resistance between pin $§ and pin M No external cur
il oo ‘ X 10 Jotubit rent imiting 1s needed 1 2 3 4 5 6 7
10 For accurate repeatable pulse widths connect an external
resistor between pin 11 and pin 14 with pin (8" open

Q NC A1 A2 B Q GND

positive logic: see truth table and notes 5 and 6

SN74192N, SN74193N
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

INPUTS INPUTS

DATA CLEAR . QYTPYTS (52D DATA DATA
cC b»

Vee A BORROW CARRY
legisprapiagiayyripyjioy o

A CLEAR CARRY LOAD C
BORROW

B D

COUNT COUNT
Qg Qap pown UP Qc Qp

| 211 311 4l5]]l6|]|7 8
Qg Q
DATA Op Qa COUNTCOUNTQc Op GND

OUTPUTS ¥———~———
INPUT INPUTS OUTPUTS

logic: Low input to load sets Qa = A,
Qg=B8B.,Qc=C,and Qp=D



o - - =3 - ‘ el -
|
Tt |
|
D4 S i i
f ACBV "__-m \
Da DC 1.6A ! 115V [
— | | | |
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COMPONENT IDENTIFICATION



+5Vv

- +I5V
< R7s 15\ |
< 1.8K - ‘ Cis7 00y
1.2K Ll
\ST ﬁlss Cisg 33P
Re1 @& Reo @ Cizo  R7r & Cieo < R7e FO.1p 180 Re2
47k $ 10KS 100P 10KF 100P $aTk o & 43K S TPa
TP 4
o —i — ol Qo I Es OUTPUT
D3s D3a L & 2
A AAA A—o—} to R86 (SHI66—7)
bwd Aty | "
8.2K 8.2K Qiz  Cier
kL Q ‘ 220P UNER] 3 R72 47K Rmn 47K R70 47K Re9 47K Rea 47K Re7 47K
0 R7a 2 AM—o—AA- AMA—P—AM—8—AA—P—AMA/ Ly
2 g’;K 2 g?"‘x Cies 50 oL s Cies Ciea lCI63 lc:az Ci600.1p
i i 220F D3¢ 0068y T 0.047) " 0.022) == 0.022)1 T* 0.0l Reas, b it
: - ADJ. 755 <75 ADJ. C161 0.1y
8 1»—0 [}
PWM ’ 820, Ro6 < Rios<
INPUT ADJ. 39S 39 < ADJ. \
9 BT - \
- 1 2 -8V +15V
Cira B Ris2S Risi &
AN 15V ADY. g S 1gg  ADJ.
AAA
25 "4 Riso 20
10V ZERO
J2i4 s I & o—e +(5V Res 820 o |
] 9 |
2 'KDso Rés
to SB239 fide < Riao 18K
J23s 0%27 < 10K
LOGIC Tp
Cies
SECTION ! "33 i
ACIBY 2 5 Riai - S b2
¥ - 2 5K
DC200mA 1
2
-)l— SRiaz TPo
< 10K I ov
$ 2
]
!
> Ri46 > Rias
ACITV Ds7 > 10K E: 30K
DC70mA
5 + Clg2
2» 33p
> 25V :
[}
6
< TP2
4 s Riao
¢ € 10K I
2 o o— "5V
20 LKz2o01 LK202 LK203 L K204 LK208 LK209
_)r @ .
Riss 680
; % % %
Da7 Das Deo Dso DS54 D55
<
‘ o - . (“ i,
1l 29
';i LK205 LK206 LK207
25
E;L y D
Dsit & Ds270 53
19,0
@
5y s NOTES
|_6_>E UNLESS OTHERWISE INDICATED
17 ALL RESISTANCE IN OHMS; .
E;( CAPACITANCE IN FARADS; Fig. 7-5
RESISTORS 1 4 WATT
£ =TR=-6141

—\l'(-\

0540502 -004 B

STANDARD SECTION &
POWER SUPPLY SECTION
SH166—1,72
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ILIMIT

+15V Rios
+I15Vv
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D3e | D37
] to SCHEMATIC
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Jo
]
=15V
0.l
Rioo Risa
2.2K 150
IOVF.S
Ri24 Ri2s 100
Ri23 10K 89.95k 3y , 208!
o K202-3 3 i
209-3
\? —y @OUTPUT>|5
+ K202-4
x q
- ] K209-4
%zlj’f D45 1" K208 [Kz03 [Kzo4 T eSENSEJ 7
o Kz2oe~ * <> A
y
O 3
Rouce K201 [K202{K203 K204 ok B
oV | X| X X | X| X| X +15v Wy )3
1.2K 10 :
2 -
v |0 | X X | X | X| X >> [OVER LoAD]
toomv | X | © O| X[ X|X
jomv | O | O O | X | X X
tooma | X | X X [0 | X | X
toma | X | X X | X|OfX
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0540502~ 005A AMPLIF
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PRINTED CIRCUIT BOARD "SB239”
COMPONENT IDENTIFICATION
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PRINTED CIRCUIT BOARD "SG140”
COMPONENT IDENTIFICATION
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