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Subject: Theory of R, C, L Measurement

1. Measurement of Jumper

We define that measure vaue “1” is“Short” in TRI machine.
We define that measure vaue “4” is“Open” in TRI machine.

1.1 Mode O (Adjust by OPS Range Measure)
Example (ops=5, 25, 55)

A > B

X = Resigor value A to B

Measure vaue of Type J
0<X<5Q 1
5Q <X<25Q 1
25Q <X<55Q 3
55Q <X 4
If, X<25Q, measure Yalue displ ay

25Q<X<55Q, measure Balue display
55Q<X, measure value display

1.2 Mode 1(Adjust by resister Measure)
If, X<5Q measure Malue display
5Q <X measval ud di spl ay

1.3 Mode 2(Adjust by Resistor Measure)

If, X<10Q measure Malue displ ay
10Q <X measure Malue display
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2. M easurement of Resistor

2.1 Constant Current MODE 0O
R

YA —

V=1 xR
RANGE CURRENT

1Q —299.99Q SMA
300Q —2.99KQ S00uA

3KQ —29.99KQ S0uA

30KQ —299.9KQ SUA
300KQ —2.99MQ 0.5uA
3MQ —40MQ 0.1uA

In order to measure different resster, we gpply different current source to let Voltage
vaue interval 0.15V to 1.5V.

2.2 Low Constant Current MODE 1

R

YA —

'@

V=1l xR
RANGE CURRENT
1Q —299.99Q S00uA
300Q —2.99KQ S0uA
3KQ —29.99KQ SUA
30KQ —299.9KQ 0.5uA
300KQ —2.99MQ 0.1uA
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2.3 High-Speed Test MODE?2

02Voe T Ry = Cx

_ 0.2Voc

1, Give DC 0.2V, let C saturated
2, 1c=0
3, V=1 xR

2.4 AC Phase Test (MODE3, MODE4, MODES)

>
IX'
1K Hz~100KHz § g
Constant Vs VX RX Lx
Amplitude
Y EYrx+YL x= - 45— +-1
W Lx Rx
YE- o
LY
. _ 1
Y [CO8=Yrx="%
Ve=IG* 'Y
'=Vs/IGY
RANGE ( R) S| GNAL MODE
50~-300K olhm 1KHZ 0
50~ 40K ohm 10KHZ 1
50~-4K ohm 100X H 2
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3. Measurement of Capacitor

If we choose DC sign to messure capacitor, capacitor issimilar to short in theinitia

state and open in the stable Sate.

We can’'t choose DC sign to measure capacitor, we must choose AC sign to measure

capacitor.

For this reason, We choose different SIN wave to measure capacitor, and the
amplitude of Sn wave is congant vaue 40 mVRrms.

3.1 AC Measure (MODE 0,1,2,3)

IX
IX
1K~1MHz Vs Vs
Constant ——
Amplitude ¢ x
Ix
V | Zc ;
X 2pPf % Cx
AC SOURCE(Frequency)
MODEO 1KHz
MODE1 10KHz
MODE2 100K Hz
MODE3 IMHz
3.2Cx /I Rx(MODE 5,6,7)
I'X
Vs T Cx Rx
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Phase Means TIME-DELAY (Dt),Dt” 2of Dq
Y'=Ycxt+YRrx

Y SjwCx+1 Rx
Y =jwC' x

Yosng=|Yo{ , if RR®¥P q® A

wxCk-ang WX R® 0P q® (F

\ C&ang

(1) If the resstor vaue of Rx is high,
S[ps) =» C& Cx
(2) If theresgtor vdue of Rx islow,

sinB O0—p Cd¢ O
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3.3 DC Constant Current test MODE4, MODES
Theory

Qc=CxX¥c=It
DQc = Cx XDVe = Is X

Is _DVC_COI’]St_SIO ’

Cx Dt P
V
V2

D L
[S=5mA Cx Vv

==

t1l t2 t

MODE 4  Current: 5mA Max: 40000uF

MODE 8 Current: 10mA  Max: 80000uF
If you test the value of capacitor under 1000uF, you select MODES is better than
MODEA4. It will let you test fadt.

RESISTOR OF CAPACITOR
MODEO [(MODE1 |MODE2 |MODE3
1KHz 10KHz |100KHz |1MHz
1Pf 16M 1.6M 160K
10pF 16M 1.6M 160K 16K
100pF 1.6M 160K 16K 1.6K
InF 160K 16K 1.6K 160
10nF 16K 1.6K 160 16
100nF 1.6K 160 16
1uF 160 16
10uF 16 16
100uF 16
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4. M easur ement of I nductor

If we choose DC sign to measure inductor, inductor isSmilar to open in the initia

date and short in the stable state.

We can't choose DC sign to measure inductor, we must choose AC sgn to measure
inductor.

For this reason, We choose different SIN wave to measure inductor, and the amplitude
of 9nwaveis condant value 40 MV Rrms.

4.1 AC Measure (MODE 0,1,2,3)

IX
IX
1K~1MHz Vs Vs
Const t
Amplitude , 1 x

Vs z 2pt,

4.2 Lx /| Rx (MODE 5,6,7)

I'X

@ Vs g Lx Rx

Y¢ YLx YRx - J; 1
W XL x R x
Y¢ - J#
w XL ¢

P [Ydxsing |Yi«]
——————X%sing e
W XL'x W XL x

Ll
L x xsinq
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RESISTOR OF INDUCTOR

MODEO [(MODE1 |MODE2 |MODE3

1KHz 10KHz |100KHz |[1MHz
1uH 6.3mQ 63mQ 0.63Q 6.3Q
10uH 63mQ 0.63Q 6.3Q 63Q
100uH 0.63Q 6.3Q 63Q 630Q2
ImH 6.3Q 63Q 630Q 6.3KQ
10mH 63Q 630Q2 6.3KQ 63KQ
100mH 630Q 6.3KQ 63KQ 630K Q
1H 6.3KQ 63K Q 630KQ [6.3MQ
10H 63KQ 630KQ |6.3MQ
60H 378KQ
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5. M easurement of Transstor
5.1, Measurement of Vce (MODES3, 4)

Ic

Hi pin(AP)
Example NPN ls
é =4
5mA | GP E
| , Ver Lo pin(BP)
0.2v

a Emitter connect to ground and Ice=5mA(AP).

b. Ve (GP) input voltage that it modulate from 0~10V.

¢. When Vet increase, Is increase at the sometime. Let Transstor go to saturated.
d. The voltage of Vce below to 0.2V

5.2 M easurement of hFE (MODE12, 13)

CL CL

a. Ve input voltage that it modulate from 0~5V
b. Vce input voltage that it modulate from 0~5V.
C. Measure B, IC

dp =hFE=IC/IB
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5.3 Measurement of FET (MODE14, 15)

D
G —| ‘ N-TYPE
S

a VDSinput voltage that it modulate from 0~5V
b. VGS input voltage thet it modulate from 0~5V.
C. Measure IDS

10 10
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6. Measurement | C Clamping Diode

Vce
AN
1/O pin }Q
AN
SO2
GND
1, Clamping Diode protects gate.
2, Rs protects Clamping Diode.
Rs
_a AS E v d
7T~ X
BS E

1, The voltage from TCB Board has current limit (3mA / 20mA) to avoid short

of load.

2, Measure voltage from load.
3.The source of voltage can modulate by DAC(Digita-to-Andog Converter)

11

11



