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SEM CONDUCTOR TEST DEVI CE

Terni nal Learni ng Qbjective: Provided a schematic, a faulty generator
set electrical system and applicable tools and test equipnent, with
the aid of references, repair the generator set electrical systemso
that it functions properly in accordance with the appropriate

equi pnent techni cal manual . (1142.1.03)

Enabli ng Learning Cbjective: Gven a list of circuit characteristics,
identify the characteristics that apply to a semni conductor test
device, in accordance with the seniconductor test device's Qperators
Manual . (1142.01. 03ba)

BODY

1. Uses of the Sem conductor Test Device:

a. The sem conductor test device represents new generation test
i nstrunents designed specifically for troubl eshooting and testing
solid state conponents and circuitry. The sem conductor test device's
uni que capabilities apply to a wi de range of el ectronics hardware,
i ncludi ng tel ephone, radio, audio, conmputers and peripherals, CB's,
ham radi os, autonotive el ectronics, electro-nedical equipnent and nmany
nore. Now you are thinking, that covers a lot of ground. Right! So
what do all of these have in comon?

b. The semi conductor test device will check integrated chi ps,
bi polar transistors, Darlingtons, F.E T.'s, diodes, Light Emtting
Di odes, Zener Diodes, U J.T.'s, bridge rectifiers, electrolytic
capacitors, seleniunis, gate control sw tches, and di odes "back to
back".

2. (Operation of the Sem conductor Test Device:

a. The sem conductor test device injects a signal into a circuit
or conponent giving graphic displays circuit or conponent's response.
The unique circuitry of sem conductor test device nakes it possible to
test conponents with shunt resistances as | ow as 10 ohns and the
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sem conduct or test device has the ability to test solid state
components "in-circuits".

b. Sem conductor test device's integral scopes display and
visualize both forward and reverse response of the device
being tested. Only two, non-polar, |eads are required since
polarity is not significant to testing, and reversing | eads
nmerely changes the scope response fromone side to the other,
resulting in a display reversal

c. Operating controls for the sem conductor test device are
sinmpl e and concise. There are three front panel controls to adjust the
scope display for vertical, horizontal, centering, and brightness. It
al so has a rear panel focus control and a power on/off switch. It has
t hree i npedance range switches.

(1) Low - to test junctions accurately down to a shunt
resi stance to 10 ohnms.

(2) Medium- will test down to 4,000 ohns resistance while
presenting higher voltage to the device being tested.

(3) Hgh - will test down to 5,000 ohnms al so presenting
hi gher voltage, which is extrenmely useful for testing high-powered
devi ces.

d. Sone special features are the high inpedance circuit, which
allows a transistor to be tested between emtter and collector with no
danmage to the transistor. You can also test direct-coupled circuits
because it isolates and | ocates defective conmponents w t hout renoving
themfromthe circuit. Sem conductor test device have a built in
oscill oscope, the visual response displays the reaction of a circuit
to the test signal and ground or any other conmon point.

3. Safety Rules: Since the sem conductor test device does inject an
AC signal into the conponent there are a couple of safety rules to
fol |l ow when using the test device.

a. Start on the low setting and work up to higher settings, this
prevents you frominjecting a signal that will damage the conponent.

b. Never Use On Energized Grcuit: Using the test device on an
energi zed circuit can damage both the conponent being tested and the
test device itself.

4. Procedures and Observati on

a. As soon as your test device is warned up, you should see a
green line across the screen. Using the vertical and
hori zontal hold knobs, center the |line on the screen. Once
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you have this done, turn the focus to where your line is sharp

and cl ear.

(1) On the Huntron Tracker the line will be diagonal across
t he screen.

(2) On the Vu-Data the Iine will be horizontal across the
screen.

(3) On both types of test devices this is an indication of an
“open”. Sone places that you woul d expect to see opens are:

(a) Transistors, across the emtter to collector.

(b) SCR s across the anode to cathode and across the
anode to gate.

(c) UWT s across base 1 to base 2.

b. On both types of test devices a “short” is indicated by a
vertical line. The only tinme you should see a “short” is when you are
checking for continuity. |If you get this indication at any other
time, check to ensure that the test device is on the “low setting.

c. Resistance. The sem conductor test device is not typically
used to test resistance, but it will indicate resistance by showi ng a

straight line on the screen that is in between the indicators for a
open or a short.

(1) On the Huntron the Iine will fall in one of the shaded
areas of the diagram

(2) On the Vu-Data the line will fall in one of the shaded
areas of the diagram

(3) The test device will not give an actual val ue of
resi stance, but the closer the line is to being an open the higher the

resistance, and the closer the line is to being a short the | ower the
resi st ance.

c. PN Junction: There are two significant characteristics of a
satisfactory PN junction: (1) sharp angles and (2) straight
| egs. Any curved angles or curved | egs displayed on the scope
indicate a | eaking junction, which is a defect. |If thereis
no change in the display then there is an "open" in the
conmponent. A "short" in a conponent will be represented by
the display running vertically, top to bottom

(1) On the Huntron the display will be check mark as shown.
The di agram shows a forward biased PN junction. |[|f the display was
inverted it woul d designate a reversed bias junction.



U- 08B07

(2) On the Vu-Data the diagramw |l a right angle. Again the
di agram shows a forward bias junction, and an inverted signal would
indicate a reverse bias junction.

(3) Sone of the places that you can expect to see the PN
junction displays we have shown are:

(a) On transistors across both the base-emtter
junction, and the base-collector junction.

(b) Across PN junction diodes and light emtting diodes.

(c) Across the gate to cathode junction of a silicon
controlled rectifier

(d) Across the base 1 and enitter junction of an
uni junction transistor.

(4) There are sonme PN junctions that give us slightly
di fferent displays than what we have stated previously. These
di spl ays do not nean the conponent is bad, but are nornmal variances.

(a) On the Huntron a zener diode may display with a
second angle. The same rules apply as it should be a sharp angle and
have straight lines. The diagram does show a forward bias junction

(b) On the Vu-Data a zener diode may al so display a
second angle as with the Huntron.

(c) Testing with the Huntron across base 2 and enitter
of an unijunction transistor will normally display a curve as shown in
the diagram This curve is due to the increased resistance that is
al so bei ng nmeasur ed.

(d) On the Vu-Data testing across base 2 to enitter of

the unijunction transistor will give you a curve instead of a sharp
angl e.
e. Capacitors: In testing capacitors, there is a rule-of-thunb

to renenber: the lower the value of the capacitor rating, the higher

t he i npedance. The higher the capacitor rating, the |lower the

i npedance. In using the Sem conductor test device to test capacitors,
set the inpedance rangi ng buttons properly to achieve a valid test.

2 ufd to 5000 ufd - - - - - Low
.01 ufd to 4 ufd - - - - - Mdium
.0025 ufd to .4 ufd - - - - High
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When we test capacitors, we no |longer |ook for straight |egs and sharp

angl es. A good capacitor displays an oval or egg shaped circle on the
screen.

REFERENCE: Seni conductor Test Device COperator Mnual.

Equi prent Record Procedures.



