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The purpose of this research has 3 objectives  (1)To develop instruction packages by 

using multimeter in short course training students of Bangkok Polytechnic College standard 

criterion of 80/80. (2) To compare learning achievement between before and after using the 

instructional packages (3) and to study the opinion the students by using instructional packages 

The population of this research has 20 short course training students of Bangkok Polytechnic 

College on second semester 2008

The instruments of this research include of 3 objective (1) instructional packages of 

short course electronic training. (2) Achievement co – operative learning test. (3)The Survey of 

the students’ opinions by using Instructional Packages. The achievement data is presennted by 

descriptive statistics

 The results inform  

1. The results show that the instructional packages have the efficient higher than 

standard (90.00/85.00) 

2. Achievement students in Instructional Packages on How to use Multimeter by 

Co-operative Learning after learning is higher than before at 62.50 

3. The result of student’s opinions in Instructional Packages on How to use 

Multimeter by Co-operative Learning is good ( 4.24) and standard deviations is 0.54 
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1.   (Conditions of learning)    

(Internal Conditions) 

 (External Conditions) 

2. (Events of learning) 

 (Information 

Processing) 

 9 

1. Gaining Attention

2. Information the Learning of the Objective 

3. Stimulating Recall of Prerequisite Learning
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4. Presenting the Stimulus Material 

5. Providing learning Guidance 

6. Eliciting the Performance 

7. Providing Feedback

8. Assessing the Performance 

9. Enhancing Retention and Transfer 

 Piaget
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  (Multimeter) 
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 (Sensitivity) 
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 yx-361TR 
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 yx-361TR 
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 6  BATT 1.5V  1.5 V 

 1.5 V BATT 

 7  LI (UA,mA)  (Load 

Current)  LI  ( )

 C   E  (ICEO)

 8  LV (V) (Load Voltage) 
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3.1. DCV  5 

3.2. ACV  5 

3.3. DCA  3 

3.4. ACA  2 

3.5.  6 

3.6. CX  5 

3.7. hFE

3.8.

4.  :(COM)  (

 CX  hFE )

5.  mA  DCA  ACA  0-200 mA 

6.  10A  DCA  ACA  200 mA-10A 

7.

8.

9.  V

(safety symbols) 

1.  (display)  (  digit) 

 1999  1, 2  3 ( )  0 

9 (  full digit)  4  1  (  half digit) 
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3.  1
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 -1  10 k  0-2 k  1 

4.  9V  LOW BAAT 

 (accuracy) 

 %fs  (% reading + number of 

digits of error) (%rdg + no. of dgt) 

 2 

1.Electrical Specifications 

INTRODUCTION

Accuracies are (%reading plus number of digits). At 23 5
o
C, less than 75% RH. 

DC VOLTAGE 

RANGE

ACCURACY 

RESOLUTION

INPUT IMPEDANCE 

OVERLOAD PROTECTION 

400mV,4V,40V,400V,1000V

ALLRANGE (0.5%RDG+1DGT)

100 VTO1V

20M

500VDC/350VACFOR 15 SEC. ON

400mV RANGE 1200 VDC/800VAC ON  OTHERRANGE 

AC VOLTAGE 

RANGE

ACCURACY 

400mV,4V,40V,400V, 750V. 

400mV-400V @50-500HZ (1%RDG+4DGTS).

750V @50-500HZ, (1.5% RDG+4DGTS). 
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 2 ( )

RESOLUTION

INPUT IMPEDANCE 

OVERLOAD PROTECTION 

100 V to 1V. 

20 M

500VDC/350VAC FOR 15 SEC. ON 

400mV RANGE 1200VDC/800VAC ON

ALL OTHER RANGE 

DC CURRENT 

RANGE

ACCURACY

40mA. 400mA. 10A 

10A RANGE, (2% RDG+3DGTS) 

OTHER RANGE  (1% RDG+1DGT) 

RESOLUTION

VOLTAGE BURDEN 

OVERLOAD PROTECTION 

10 A TO 10mA 

10A RANGE 700mV MAX. 

10A INPUT, UNFUSE, UP TO 12A FOR30 SEC.

OTHER RANGE INPUT. 0.8A/250V FUSE. 

AC CURRENT 

RANGE

ACCURACY 

40mA. 400mA, 10A. 

10A RANGE @50-500HZ, (2% RDG+4 DGTS)

OTHER RANGE @50-500HZ. (1.2%RDG-4DGTS) 

RESOLUTION

VOLTAGE BURDEN 

OVERLOAD PROTECTION 

40mA. 400mA, 10A. 

10A RANGE @50-500HZ, (2% RDG+4 DGTS) OTHER 

RANGE @50-500HZ. (1.2%RDG-4DGTS)

RESISTANCE 

RANGE 400 , 4k , 40k , 400k , 4M ,  40M , 400M

ACCURACY 400M , 5%RDG-20DGTS

40M , 3%RDG+3DGTS

400 , 1%RDG+3DGTS

OTHER RANGE 0.8%RDG-1DGT

RESOLUTION

OVERLOAD PROTECTION 

TEST VOLTAGE 

100m  TO 100k

500VAC/DC A DC 500 VDC/AC 

400 ,  400M , 3.4V MAX. OTHERRANGES, 0.6V MAX. 
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 2 ( )

CAPACITANCE

RANGE

ACCURACY 

TEST FREQUENCY 

TEST VOLTAGE 

RESOLUTION

4nF, 40nF, 400nF, 4 F, 40 F.

ALL RANGE (3% RDG+10 DGTS) 

400HZ

50mV

1PF TO 10nF. 

 DCV (0.5% rdg +

1dgt)  DCA (1.0% rdg+1 dgt) 

 3  0-10 A (2.0%rdg+3dgt)

 (

1.7V)  DCV  0-2 V

(0.5% rdg+1dgt) 

 (reading)    =   1.604V

0.5% rdg   =   0.5 x 10
-2
 x 1.604V   =   0.008V  1dgt   =   0.001 V 

 1.604V  1604  1604 

 1  1dgt  1  1604  0.001V 1.604V

1.

2.

3.
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1.

2.

3.  ( )

 2 

 555 

1.  ( -)  0V

2.  (  +) 

3.  0V 
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4.  ( )

5.  0V ( )

 0V 

 10  100 

 DC  10V : 4.4V (  0 – 10 )

 DC  50V : 4.4V (  0 – 50 )

 DC 25mA : 11mA (  0 -250  10) 

 AC 10V : 4.45V (  0 – 10V) 

 ( )
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1.

 (  1 )

2. ( )

 (Set Zero) 

3.

 50k  × 1k

"0 ADJ"  ( )1.

2.
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 × 10 : 260

 × 1k : 26k

:

a = (anode)

k = (cathode)

1.

2.  (+)  (-) 

 (  mV   1000mV = 1V) 

3.  (

 1 )

1.  × 10 

2.

 (+)  (-) 
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3.  (+)  (-) 

4.   (infinity)

( )

 × 10 

 NPN

 ( ):

1. -  (BE)

2. -  (BC)

-  (CE)3.
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1.

2.

3.

 100 V 

4.

5.  1000VDC 

 OFF 

 OFF 

6.

7.

 VOM 
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5.

(2531 : 63) 

 1 

 82.39 / 73. 83  80 

80/80  85.20 / 83.13  80/80 

 (2539 : 50) 

 ABS (Antilock  Barking  System) 

 2536 

87.33 / 80.75  80/80 
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(2539 : 33) 

 ( )

 2536  86.62 / 81.52 

 80/80 

 (2540 : 54) 

 2536  

 84.46/81.16  80/80 

(2536 : 44) 

 84.11/85.77 

80/80

 (2534 : 26) 

 73.40/70.33  70/70 

 (2548 : 34) 

 1 

 84.05/82.12  80/80 

 (  2545)

 5

 5  1   2545

  84. 26 /  86.67

  ( 2543)  

  6  6

  65  %  

  80.95 %  
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 ( 2546)

 5

 5   “  3”     70

 5   60

 80.07 / 79.47    75 /  75  

 .01

( 2544 )

 3

  80.03 / 80.33    81.33 / 81.17   

  .01

 (2534) 

 4

  80.40 / 78.08  

 .05

 (Dale 1974) 

(Mckinley  1974 : 1443 – A) 

 14 – 18  5 
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 (Brawlay  1975) 

 (Multi. Media instructional module) 

 12  15 

 (Giles  1975) 

(Shorter  1982) 

 (Anderson 1982) 

Mccaleman (1974 : 109 – A) 

 9  24 

 1  2 
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Olsen (1975 : 4992 – A) 

Dries smack (1977 : 2056 – A) 

1.

2.

3.

3.1

3.2

3.3

4.
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 (  2521 : 174 

– 175) 



 3

 (Pre-experimental Research) 

 2551 

 2 

 1 

 20 

 (Pre-experimental Research) 

 (One  group pretest-posttest Design)

 2  2551  

E T1 X1 T2

E

X1

T1

T2

62
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1.

2.

3.

4.

1.

1.

 2540

2.

3.

4.

5.  3 

 1. . . 4 

 2. 

 3. 

x   =  4.12  (

 164)  3 

 1. 

 2. 

 3. 

x    =  4.04 (

 165) 

6.
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6.1  (One-to-one Tryout)  3 

 1  1   1 

 60/60  

 1 

 3

 /  / 

10 10 10 10 10 10

E1 / E2

1 10 9 9 9 9 9

2 9 8 7 9 8 7

3 10 9 7 8 9 8

29 26 23 26 26 24

9.67 8.67 7.67 8.67 8.67 8

86.67/ 84.45 

 3 

 1   2   3

  E1 / E2  86.67/ 84.45  

6.2  (Small Group Tryout) 

 9  3  3 

 3 

 70/70  2  4 
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 4 

 /  / 

10 10 10 10 10 10

E1 / E2

1 10 9 8 9 8 8

2 9 10 9 9 9 8

3 9 8 9 9 9 8

4 8 8 9 8 8 8

5 9 8 8 8 8 7

6 8 8 8 7 8 7

7 9 8 7 7 8 8

8 7 8 8 8 7 8

9 8 7 7 7 7 7

68 74 73 72 72 69

7.56 8.23 8.12 8 8 7.67

79.63/ 78.89 

 4 

 2   3   1

  E1 / E2  79.63/ 78.89  

 70/70 

7.
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 3 

 3

 9

 1
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2.

 1 

2.1

 (2538: 171 – 191) 

2.2

2.3   4  40 

  32.4

 (IOC) x   =  0.95  IOC  0.05 

 40  (  162) 

2.5

 20 

2.6  (P)  (r) 

 0.23 – 0.76  0.22 – 

0.76 (  166) 

2.7  30  KR-20

 (Kuder-Richardson)   0.89 (

 166) 

2.8  2
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2

( Content Validity )

IOC

  0.5

 20 

 ( P )  ( r )

  4 40

30

KR - 20
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3.

3.1

3.2

3.3

3.4

3.5  20 

 5  5 

 5 

5

4

3

2

1

 (  2535 : 100) 

 4.51 – 5.00 

 3.51 – 4.50 

 2.51 – 3.50 

 1.51 – 2.50 

1.00 – 1.50 
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  3 
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4.

4.1  2540

4.2

4.3

4.4

4.5

4.6

4.7

  4 
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 3

1.

1.1

1.2

2.

1.

2. ( Pre – test)

3.

 3.1   4   -5

   1   2   2

 3.2 

 3.3 

 3.4 

 3.5 

 3.6 
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 3.7 

 3.8 

 3.9 

 3.10  ( Post – test)

 3.11 

 5

 (Pre – test)

 (Post – test)
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3.

1.

 IOC (Index Objective Congruency)  0.5 

 = IOC
N

R

   IOC 

R

   N    

2.

                   
n

X
X

    X

           0X

   n

)1(

)( 22

nn

xxn
SD

SD

x

2x

   n

    % = 
n

a
x 100 

    %  ( )

    a  

    n
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3.  E1 /

E2  ( 2539 : 495) 

   E1  =  100

A

N

X

E2  = 100

B

N

F

E1

E2

X

F

N

A

B

4.

% =
n

a
x100

%  ( )

a

n

5.  (level  of  difficulty)

 (discriminant  power) 

f

RR LH

2

 (   2530 : 142) 

   P =  

f

RR LH

r =

p

r
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RH

RL

f

6.  (Reliability) 

  20 (Kuder  Richardson  Formula  20) (  2543 : 123) 
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 (0.5A/250V  5.2 mm  20 mm) 

 60V DC  25 Vrms AC 

 (pulse) 

 (1  1) 

  (automatic polarity)  +-DVC 

 (+-5V,25V) 
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 1 

 4

 AC 

 (

)  1.4 

 (anti-static solvent) 

 (movement) 

1 = 

2 = 

3 = 

4 = 

5 = 

6 = 

7 = 

 3 
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 1 

 5

 ( )  (moving 

coil)

 (torque) 

  SANWA  YX-361TR 

 44 A

 (ammeter) 

44 A

 DC 

 ( )

 4 
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 1 

 6

 +  2 

 4   ( 

 “Fuse & Diode Protection.” )

M  = 

F  = 

D1,D2  = 

R  = 

 D1 D2

 44uA  (voltage drop) 

R  D1 D2 D1 D2

R 0.6V

 D1 D2

 + -COM  D1

-COM  + D2
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 1 

 7

×1

3V ×10k

 9 V 

 AC 

 DC 0.25A ×1  (

)  0.5A/250V  5.2 . .  20 . .

 5 
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 1 

 8

 (DC voltage)  7 

 DC 0.1 V, DC 0.5 V, DC 2.5 V, DC 10 V, DC 50 V, DC 250 V, DC 1000 V 

 6  DC 1000 V 

DC 0.1 V 

DC 0.5 V 

DC 2.5 V 

DC 10 V 

DC 50 V 

DC 250 V 

DC 1000 V 

0 – 0.1 V 

0 – 0.5 V 

0 – 2.5 V 

0 – 10 V 

0 – 50 V 

0 – 250 V 

0 – 1000 V 

0 – 0. 1 V 

0.1 V -  0.5 V 

0.5 V – 2.5 V 

2.5 V – 10 V 

10 V – 50 V 

50 V – 250 V 

250 V – 1000 V 
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 1 

 9

 –COM  +

 ( )

 -6 V  -4 V

 -6  -4 

 (rectify) 

 (  7 )

 ( )    ( )

 7 
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 1 

 10

 DC V, A & AC V (  2  1-2 ) 

 AC 10 V  3 

 0- 250 

 0 – 50 

 0 – 10 

DC 0.1 V 

DC 0.5 V 

DC 2.5 V 

DC 10 V 

DC 50 V 

DC 250 V 

DC 1000 V 

 2  100  V 

 10  0.1 V 

 2  100  V 

 50  0.5 V 

 2  100  V 

 250  2.5 V 

 2  V 

 2  V 

 2  V 

 2  100  V 

 10  1000 V 
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 1 

 11

 8  DC V, A & AC V 

 150  30  6 

 8

 150  150  DC 2.5 V  1.5 V 

 DC 250 V  150 V 

 30  30  DC 0.5 V  0.3 V 

 DC 50 V  30 V 

 6  6  DC 0.1 V  0.06 V 

 DC 10 V  6 V  DC 1000 V  600 V 

 (impedance) 

 ( /V)  SANWA  YX – 361TR 

DC 20 k /V  AC 9 k /VDC 1000 V  20 M    INPUT 

DC 20 k /V  20 k

 DC 10 V  20 k  x 10 = 200 k

AC 9 k /V  9 k

 AC 10 V  9 k  x 10 = 90 k

DC 1000 V  20 M    INPUT  DC 1000 V  20 M

 (DC 20 k )   20 k  x 1000 

= 20000 k  20 M
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 2 

 12

 (A C  voltage)  (volt  : V

 5  AC 2.5 V, AC 10 V, AC 50 V, AC 250 V, AC 1000V

 6  AC 1000 V 

AC 2.5 V 

AC 10 V 

AC 50 V 

AC 250 V 

AC 1000 V 

0 – 2.5 V 

0 – 10 V 

0 – 50 V 

0 – 250 V 

0 – 1000 V 

0 – 2.5 V 

2.5 V – 10 V 

10 V – 50 V 

50 V – 250 V 

250 V – 1000 V 
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 2 

 13

1.  –COM  + 

2.

3.  200 V –

4.  AC 250 V  AC 1000V 

5.  (off)

 (on)

6.

.

 (forward bias) 

 (  7 )

.

 (reverse bias) 

(  7 – )
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 2 

 14

( )    ( )

           

 7 

 AC 10 V  DC V, A & AC V (  2  1-2 ) 

 3 

 0 – 250 

0 – 50 

 0 – 10 

 AC 2.5 V  AC V (  4  2) 

AC 2.5 V 

AC 10 V 

AC 50 V 

AC 250 V 

AC 1000 V 

 4  V 

 2  V 

 2  V 

 2  V 

 2  100 0t  V 

 10  1000V 
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 2 

 15

 9  AC 2.5 V  2 

 9  2  2  AC 2.5 V 

 2 V 

 RMS 
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 3 

 16

 (DC current)   (ampere : A)

 4  DC 50 A, DC 2.5 mA, DC 25 mA, DC 0.25 A (250 mA)

 6  DC 0.25 A (250 mA) 

DC 50 A

DC 2.5 mA 

DC 25 mA 

DC 0.25 A (250 mA) 

0 - 50 A

0 – 2.5 mA 

0 – 25 mA 

0 – 250 mA 

0 - 50 A

50 A – 2.5 mA 

2.5 mA – 25 mA 

25 mA – 250 mA 

1 A = 1000 mA, 1 A = 1000000 A  1 mA = 1000 A  mA = 

(miliampere) A =  (microampere) 
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 3 

 17

1.  –COM  + 

2.

3.

4.

 DC 50 A  DC 0.1 V  DC 50 

A  DC 0.1 V 

 DC V, A & AC V(  2  1-2 ) 

 AC 10 V  3 

 2 

 0 – 250  0 – 50 

DC 50 A

DC 2.5 mA 

DC 25 mA 

DC 0.25 A 

(250 mA) 

 2 A

 2  100  mA 

 250  2.5 mA 

 2  10  mA 

 250  25mA 

 2  mA 
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 3 

 18

 7  DC V, A & AC V 

 150  30 

 7

 150   150  DC 2.5 mA  1.5 mA

 DC 25 mA  15 mA  DC 0.25 A (250 mA)  150 mA 

 30  30  DC50 A   30 A
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 4 

 19

 (resistance)  (ohm : )

5  x 1,  x 10,  x 100,  x 1k,  x 10k

 6  x 1 

 ( )

 x  1 

 x 1

 x 10k 

 x 1 

 x 10 

 x 100 

 x 1k 

 x 10k 

 0 – 0.2  - 2 k

0 – 2  - 20 k

0 – 20  - 200 k

0 – 200  - 2 M

0 – 2 k  - 20 M

 0 – 50 

  50  – 500 

500  – 5k 

   5 k  – 50 k 

   50 k – 20 M 
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 4 

 20

 -COM  +

 (zero ohm 

adjustment)   7 (A) 

 0  ADJ ( )  0

 7  (B) 

 7 

  ( x1 x10)

 (off) 

x10k x1k  2 

 8  –COM

 +  –COM 

 +
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 4 

 21

 8 

 (equivalent  circuit)

 6 

x1

 0 x1  150 mA x10

 15 mA x100  1.5 mA x1k  150 A

1mA = 1000 A mA =  (miliampere) A = 

(microampere)  

 (  1  2) 

 x 1 

x 10 

 x 100 

x 1k 

 x 10k 

 10 

 100 

 1k 

 10k 
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 4 

 22

  1000   = 1k  (  : kiloohm)

        1000000  = 1M  (  : megaohm) 

 1000 = 1M

 1000  k  1000 

 1000 k  M  1000

 0 - �  0 

 (infinity) 

 +  –COM 

 9  20

 9  20 

 x1  20 

 x10  200 

 x100  2000  2 k

 x1k  20 k

 x10k  200 k
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 4 

 23

 SANWA   YX – 361TR  x1 

(continuity)  (  x1  “ CON’T” )

 x1  10 

 LED  LED 

 10  220 



1
2
9

  
 3

0
 

  
1
0
 

1
.

“
”

“
”

“
”

2
.

3
.

 “
”

1
.

2
.
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1
3
0

  
1
. 

 2
0
 

 4
 

 5
 

  
2
. 

  
3
. 

  
4
. 

  
5
. 

  
- 

  
- 

  
- 

  
- 

1
.

2
.

3
.

4
.

1
.

2
.

3
.

4
.

1
.
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1
3
1

  
1
 

1
.

2
.

3
.

4
.

1
.

2
.

3
.

4
.

5
.

1
.

 2
 

1
.

2
.

3
.

4
.

1
.

2
.

3
.

4
.

5
.

1
.
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1
3
2

  
3
 

1
.

2
.

3
.

4
.

1
.

2
.

3
.

4
.

5
.

1
.

  
4
 

1
.

2
.

3
.

4
.

1
.

2
.

3
.

4
.

5
.

1
.

“
”

1
.

2
.

1
.

2
.
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1
3
3

 1
0
 

1
.

“
”

“
”

“
”

“
”

“

”

2
.

 “

”

3
.

  
3
0
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-

-

-

-

-

-

-

-

-  60 

............................................................................................................................................................. 

............................................................................................................................................................. 

............................................................................................................................................................. 

............................................................................................................................................................. 

.....................................................

                      ( )

……………………………………………………………………………………………………….

……………………………………………………………………………………………………….

……………………………………………………………………………………………………….

……………………………………………………………………………………………………….

……………………………………………………………………………………………………….
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  ............................................................................................................ 

............................................................................................................................................................. 

............................................................................................................................................................. 

        ……………………………… 

 (.................................................) 

               

        ………./……….../………… 

  ……………………………………………………………………………………………. 

……………………………………………………………………………………………………….

……………………………………………………………………………………………………….

       ………………………………………. 

             (……………………………………) 

       …………./…………../……………. 

  ……………………………………………………………………………………………. 

……………………………………………………………………………………………………….

       ………………………………………. 

               (…………………………………..) 

                  

       …………/……………/……………... 
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 1 
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 1 

1.

2.  1

3.  2

4.

5.

6.
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1.  1

2.  1 

 1 

3.  2

4.

5.  1 

6.
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 1 
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 1 

 (SANWA  YX – 361TR) 

 1 

1 =

2 =

3 =  (Scale) 

4 = LED 

5 =

6 =  0  NULL 

7 =  + 

8 =  –COM 

9 =  (OUTPUT) 

10 =

11 =
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 2 

1 =

2 =  DC V, A & AC V (AC 10 V )

3 =  ± DC V  (NULL) 

4 =  AC 2.5V 

5 =  hFE

6 =  1.5 V (BATT 1.5 V) 

7 =  LI 

8 =  LV 

9 =  dB 

10 = LED 

11 =

 (PARALLAX)  2 

 ( )

 SANWA 

 YX-361TR 

-  (multimeter) 

-  (multitester) 

- VOM  (volt ohm ammeter) 



142

 (Analog meter) 

 LCD  (digital meter)  DMM 

LCD  Liquid Crystal Display 

DMM  Digital multimeter 

  VA  250 V 

 (0.5A/250V  5.2 mm  20 mm) 

 60V DC  25 Vrms AC 

 (pulse) 

 (1  1) 

  (automatic polarity) +-DVC (+-

5V,25V)

AC
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 (

)  1.4 

 (anti-static solvent) 

 (movement) 

1 = 

2 = 

3 = 

4 = 

5 = 

6 = 

7 = 

 3 

 ( )  (moving 

coil)

 (torque) 
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  SANWA  YX-361TR 

 44 A

 (ammeter) 

44 A

 DC 

 ( )

 4 

 +  2 

 4   ( 

 “Fuse & Diode Protection” )

M = 

F = 

D1,D2 = 

R = 

 D1 D2
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 44uA  (voltage drop) 

R  D1 D2 D1 D2

R 0.6V

 D1 D2

 + -COM  D1

-COM  + D2

×1

3V ×10k

 9 V 

 AC 

 DC 0.25A ×1  (

)  0.5A/250V  5.2 . .  20 . .

 5 
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 2 

 (DC voltage)  7 

 DC 0.1 V, DC 0.5 V, DC 2.5 V, DC 10 V, DC 50 V, DC 250 V, DC 1000 V

 6  DC 1000 V 

DC 0.1 V 

DC 0.5 V 

DC 2.5 V 

DC 10 V 

DC 50 V 

DC 250 V 

DC 1000 V 

0 – 0.1 V 

0 – 0.5 V 

0 – 2.5 V 

0 – 10 V 

0 – 50 V 

0 – 250 V 

0 – 1000 V 

0 – 0. 1 V 

0.1 V -  0.5 V 

0.5 V – 2.5 V 

2.5 V – 10 V 

10 V – 50 V 

50 V – 250 V 

250 V – 1000 V 
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 –COM  +

 ( )

 -6 V  -4 V

 -6  -4 

 (rectify) 

 (  7 )

 ( )    ( )

 7 
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 DC V, A & AC V (  2  1-2 ) 

 AC 10 V  3 

 0- 250 

 0 – 50 

 0 – 10 

DC 0.1 V 

DC 0.5 V 

DC 2.5 V 

DC 10 V 

DC 50 V 

DC 250 V 

DC 1000 V 

 2  100  V 

 10  0.1 V 

 2  100  V 

 50  0.5 V 

 2  100  V 

 250  2.5 V 

 2  V 

 2  V 

 2  V 

 2  100  V 

 10  1000 V 

 8  DC V, A & AC V 

 150  30  6 
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 8

 150  150  DC 2.5 V  1.5 V 

 DC 250 V  150 V 

 30  30  DC 0.5 V  0.3 V 

 DC 50 V  30 V 

 6  6  DC 0.1 V  0.06 V 

 DC 10 V  6 V  DC 1000 V  600 V 

 (impedance)  ( /V)

 SANWA  YX – 361TR 

    DC 20 k /V  AC 9 k /V

    DC 1000 V  20 M    INPUT 

DC 20 k /V  20 k

 DC 10 V  20 k  x 10 = 200 k

AC 9 k /V  9 k

 AC 10 V  9 k  x 10 = 90 k

DC 1000 V  20 M    INPUT  DC 1000 V  20 M

 (DC 20 k )   20 k  x 1000 = 

20000 k  20 M
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  1 

(DCV) 3

  1   3

1.  (D.C.) 

2.  (D.C.) 

3.  (D.C.) 

1.        1 

2.  0-30V   1 

3.  10  , 22  , 33 ,  47 , 56 , 68 , 82 , 100 , 120

     220 , 270 , 470 , 2.7k , 5.6k , 10k , 22k , 1W  1 

4.     1 

1.  1.1

1.1  7 

2.  (D.C.) 

 1.1  E 10V 
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 1.1 

 V1 V2 V3 V4 V5 V6 V7 

10V        

20V        

30V        

3.  E  20V  30V 

 1.1  E 20V  30V 

4.  .....................................

...........................................................................

............................................................................................................................................................ 

5.  1.2 

 1.2  4 

6.  (D.C) 

1.2   E 10V, 20V  30V 

 1.2

 V1 V2 V3 V4 

10V     

20V     

30V     
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7.  1.3

 1.3  9 

8.  (D.C) 

 1.3  E 10V, 20V  30V 

 1.3 

 V1 V2 V3 V4 V5 V6 V7 V8 V9 

10V          

20V          

30V          
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 (X) 

1.

.    .

.     .

2.

.    .

.    .

3.

.

.

.

.

4.  50V  10  5V  250V 

. 10 V    . 15 V 

. 20 V    . 25 V 

5.  25 V 

. 10 V    . 20 V 

. 30 V    . 50 V 

6.

. .

.  – .  – 

 7 – 8 
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7.  10V 

. 6V    . 30V 

. 150V    .

8.  1000V 

. 6V    . 30V 

. 150V    . 600V 

 9 – 10 

9.  0.1V 

. 0.07V    . 0.7V 

. 0.046V    . 4.6V 

10.  2.5V 

. 1.6V     . 1.3V 

. 1.15V    . 4.6V 

1 2 3 4 5 6 7 8 9 10 
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 - 

 X 

............................................................................................................................................................. 

1.

. , , ,

. , ,

. , ,

. , ,

2.

.    . VOM 

.    .

3.

.

.

.

.

4.

. 50k /2V   . 50k /V

. 20k /2V   . 20k /V

5.

. .

. .

6.

.

.

.

.
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7.

.  0  -

.

.

.

8.

.  0

.

.  0V 

.

9.

. .

.     .

10.

.      .

.      .

11.

.    .

.    .

12.

.     .

.    .

13.

.     .

.    .

14.

.     .

.    .

15.

.     .

.     .
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16.  2.5V 

.    .  0.01 

.  0.01 .  100 

17.  25mA 

. A .  mA 

.  0.01  mA .  0.1  mA 

18.  x1k 

.    .  100 

.  k    .  10  k

19.  200  x100

. 20A     . 20kV 

. 20k      . 20dB 

20.

.      . ACV 

. DcmA    . DCV (NULL) 

21.

.

.

.

.

22.  10V 

. 4V    . 20V 

. 100V    .
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23.

. AC 2.5 V   . AC 10 V 

. AC 50 V   .

24.  2.5mA 

. 16.5mA   . 1.65mA 

. 0.6mA   . 6.5mA 

25.

.

.

.

.

26.

.     .

.     .

27.  x10 

. 0 – 50     . 50  - 500

. 500  - 5k     . 5k   - 50k
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28.  x10 

. 2     . 20

. 200     . 2k

29.  x100 

. 17     . 170

. 1.7     . 1.7k

30.  x1k 

. 14     . 140

. 14k     . 140k
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1 2 3 4 5 6 7 8 9 10 

11 12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 30 



161

-

-  IOC 

-
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 ( IOC) 

 1  2  3 

1 +1 +1 +1 +3 1 

2 +1 +1 +1 +3 1 

3 +1 +1 +1 +3 1 

4 +1 0 +1 +2 0.66 

5 +1 +1 +1 +3 1 

6 +1 +1 +1 +3 1 

7 +1 +1 0 +2 0.66 

8 +1 +1 +1 +3 1 

9 +1 +1 +1 +3 1 

10 +1 +1 +1 +3 1 

11 +1 +1 +1 +3 1 

12 +1 +1 +1 +3 1 

13 +1 +1 +1 +3 1 

14 +1 +1 +1 +3 1 

15 0 +1 +1 +2 0.66 

16 +1 +1 +1 +3 1 

17 +1 +1 +1 +3 1 

18 +1 +1 +1 +3 1 

19 +1 +1 +1 +3 1 

20 +1 +1 0 +2 0.66 

21 +1 +1 +1 +3 1 

22 +1 +1 +1 +3 1 

23 +1 +1 +1 +3 1 

24 +1 +1 +1 +3 1 

25 +1 +1 +1 +3 1 
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 ( IOC)  ( )

 1  2  3 

26 +1 +1 +1 +3 1 

27 +1 +1 +1 +3 1 

28 +1 +1 +1 +3 1 

29 0 +1 +1 +2 0.66 

30 +1 +1 +1 +3 1 

31 +1 +1 +1 +3 1 

32 +1 +1 +1 +3 1 

33 +1 +1 +1 +3 1 

34 +1 +1 +1 +3 1 

35 +1 +1 +1 +3 1 

36 +1 0 +1 +2 0.66 

37 +1 +1 +1 +3 1 

38 +1 +1 +1 +3 1 

39 +1 +1 +1 +3 1 

40 +1 +1 +1 +3 1 

 37.96 

 0.95 
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x S.D.

1.  5.00 0  1 

2.  4.67 0.57  4 

3.  4.00 0  10 

4.  4.00 0  10 

5.  3.33 0.57  22 

6.  3.67 0.57  20 

7.  4.33 0.57  6 

8.  4.00 0  10 

9.  4.00 0  10 

10.  4.33 0.57  6 

11.  4.33 0.57  6 

12.  5.00 0  1 

13.  4.00 0  10 

14.  4.00 0  10 

15.  3.33 0.57  22 

16.  3.33 0.57  22 

17.  4.00 0  10 

18.  5.00 0  1 

19.  4.00 0  10 

20.  3.67 0.57  20 

21.  4.33 0.57  6 

22.  4.00 0  10 

23.  4.67 0.57  4 

24.  4.00 0  10 

4.12 0.26  - 
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x S.D.

1.  4.33 0.57  2 

2.  4.67 0.57  1 

3.  4.00 0  9 

4.  4.00 0  9 

5.  4.00 0  9 

6.  4.00 0  9 

7.  3.67 0.57  18 

8.  4.33 0.57  2 

9.  4.00 0  9 

10.  4.33 0.57  2 

11.  4.00 0  9 

12.  3.67 0.57  18 

13.  4.00 0  9 

14.  3.67 0.57  18 

15.  3.67 0.57  18 

16.  3.67 0.57  18 

17.  4.33 0.57  2 

18.  4.33 0.57  2 

19.  4.00 0  9 

20.  3.67 0.57  18 

21.  4.33 0.57  2 

22.  4.33 0.57  2 

23.  4.00 0  9 

4.04 0.34  - 
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 (p)   (r)  (r tt)

p r p r 

1 0.53 0.32 16 0.40 0.55 

2 0.63 0.67 17 0.73 0.62 

3 0.37 0.41 18 0.55 0.34 

4 0.76 0.37 19 0.43 0.37 

5 0.37 0.41 20 0.57 0.32 

6 0.62 0.57 21 0.40 0.22 

7 0.67 0.23 22 0.56 0.32 

8 0.73 0.33 23 0.40 0.22 

9 0.73 0.49 24 0.53 0.51 

10 0.54 0.76 25 0.57 0.62 

11 0.23 0.41 26 0.73 0.22 

12 0.53 0.56 27 0.76 0.70 

13 0.63 0.44 28 0.53 0.51 

14 0.73 0.62 29 0.63 0.44 

15 0.40 0.30 30 0.27 0.41 

R tt  =  0.89 
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1 13 26 11 10 26 

2 6 23 12 4 23 

3 6 24 13 3 24 

4 2 27 14 6 26 

5 6 23 15 4 26 

6 5 25 16 6 27 

7 9 27 17 7 28 

8 7 25 18 8 26 

9 2 22 19 16 28 

10 4 27 20 11 27 

135 510 

x 6.75 25.50 

S.D. 3.16 1.79 

22.50 85.00 
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10 10 10 

(30)

 (30) 

1. 9 10 9 28 26 

2 10 10 9 29 23 

3 8 10 9 27 24 

4 9 8 9 26 27 

5 9 9 9 27 23 

6 9 10 9 28 25 

7 8 10 9 27 27 

8 9 10 9 28 25 

9 9 9 9 27 22 

10 8 8 8 24 27 

11 8 9 9 26 26 

12 9 10 9 28 23 

13 8 10 9 27 24 

14 10 9 10 29 26 

15 9 10 9 28 26 

16 9 8 9 26 27 

17 8 10 9 27 28 

18 8 8 9 25 26 

19 8 9 9 26 28 

20 9 9 9 27 27 

174 186 180 540 510 

27 25.50 

E
1
 /  E

2
 =   90 / 85
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