HWARRANTY

Daetron warrants to the original purchaser that the MC30Q is free
from defects in workmanship and materials for a period of 90 days
pilus deiivery time, from the date of purchase. DRETRON will
repair or replace at its option, without charge a decfective unit
uocn delivery by mailiprepaid and insured) to the following
address.

DAETRON "‘
F.0. BOX €41, STATION U {
935 THE DUEENSWAY

TORONTG ONTARIO CANADA

MEBZ BY9 .

N

NOTE: 1F RETURNING THIS UNIT FROM R COUNTRY OTHER THAN CANADA,
PLERSE ATTACH PROPER DOCUMENTATION TO INDICATE THE UNIY 18
BEENING RETURNED FOR REPAIR RS ANY CHARGES INCCURED BY DAETRON
BECAUSE OF IMPROPER DOCUMENTATION WILL BE CHARGED TO THE CUSTOMER.

Flease pack carefully to avoid breakage in transit. This warranty
does not apply if the unit has besn misused, altered, abused,
damaped (accidental or otherwise), miscalibrated or if the serial
rnumber is altered, defaced or removed. The above alsc applies to
any damege in transient. DAETRON will not be liable for any
consequential, incidental, or spacial damages resulting from the
use, misuse or loss of use of this instrument.
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SUECT IF 1CATIONS
KANGE | FULLY AUTORANGING FROM @@@.1 of TO 999.9 wf ( 1 FARAD)
| MANUAL RANGE CAPABILITY IN 1@ RANGES
| @.2 oF TO 1,000.0 pF | 10.08@ uF TO 100.0@ uF
| 1,000.@ of TU 10,008 oF | 10@.@0 oF TO 1,000.0 uf
| 10,000 pf TO 10@.00 nF | 1,000.@ uF TO 10,@00 uF
| 10¢.@Q rF TG 10,800 rF | 10,000 uF TU 10Q.0@ mF
| 10,000 vF TO 1@.008 uF | 100.00 wF TG 1,000.0 mF
ACCUKACY | @.%5 % OF FULL SCALE FROM @.1 of TO 10@.00 uf
| 2.0 % OF FULL SCALE FROM 10@.02 TO 10,000 uF
| S.@ % OF FULL SCALE FROM 1@,@@0 uF TO 1 FARAD
| RCCURACY 15 VALID FOR BOTH AUTD AND MANUARL RANGEING
EXTENDED RESOLUTION | SHOWS INTERNAL Sth DIGIT RESOLUTION  BY
| SHIFTING DISPLAY TQ THE LEFT (MSD
| DIBAPPEARS) AND DISPLAYING Sth DIGIT
| ON LSD LOCATION (AVAILABLE ON 7 RANGES
1 ONLY)
TRUE |CALCULATES THE VALUE DF TRUE CAPACITNACE 1F CAPACITOR
CAPACITANCE 11S LEAKY. ACCURACY IS + 5.0 % WHEN THIS FEATURE IS

{ACTIVATED UNLESS CAPACITOR 15 A NON-LEAKY TYPE, THEN
INORMAL ACCURACY APRLIES

LEAKAGE | CALCULATES INSULATION RESISTANCE OR CURRENT OF

| CAPACITOR IF CRPACITODR 15 LEAKY.

ACCURACY OF LEAKAGE

| READING IS +20@ % WHEN THIS FERTURE IS ACTIVRTED

TIME |
CONSTANT i

CALCULATES TIME CONSTANTS WITH A USER DEFINED 4 DIGIT
RESISTOR VALUE ENTERED IN FROM THE KEYBDARD

DIELECTRIC
ABSORFTION

1
t
i
1
!

CYCLES CRPACITOR THROUGH 3 PREDETERMINED TIMED
PER1ODS OF SOAKAGE, DISCHARGE AND RECOVER AFTER
WHICH THE DISPLRY RERDS A RATIG OF FULLY CHARGED

VOLTAGE TO RECOVER VOLTAGE.

ZERDING

i
i
i
i
i
i
}

ALLOWS ZEROING OF ANY CAPRCITANCE VALUE UP TO 10@.0 uF
BY 3 DIFFERENT METHODS
1. POMER ON METHOD - AUTO ZEROS ANY VALUE AT TERMINALS

up TO

100.9 pF

2. DEPRESSING ZERD KEY - ANY VALUE AT TERMINALS UP TO
100.9 uF IS ZEROED
3. ENTER THE ZERO VALUE THROUGH THE KEYBOARD

SORTING
CAPACITORS

1
i
i
| 2.
|

A DERDBRAND

& BASIC CONFIGURATIONS
1. SORTING IN HIGH/GOOD/UNDER METHOD BY DEFINING R

SORTING IN % DEVIARTION ARDUND A USER DEFINED

BETPONT

CHELE

| AUTOMATICALLY CALCULATES LENGTHS OF CABLES IN FEET,
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The Daetron model MC30@ is a compact nand held 4 digit
LCD Dipital Capacitarce Meter cavable of measuring cver the full
rarge of @.1 pF to 1 FARAD (999.3 wmF), iv completely autoranging
or manual modes. This instument incorporates &0 many features
that the user is well advised to read and understand this manual
throughly 80 as to avoid arny misunderstandinos about how the unit
works. Complex procedures involving certain features could lead
ar. urwary user to think the unit is rnot working properly.

The MC3@@ is prapably the mast powerful hand held Digital
Capacitance Meter or the market today, incorporating rew ideas
never before implemented iv a urat of such guality avg reasonable
cost.

The basic method of measuring capacitance irvolves the
use of charging and discharging the capacitor while counting the
time of this cycle. The cycle time is converted to display a
value which 1% equivalent to the value of the capacitor under
test. The microprocessor controllivg the circuitry senses when
the value of any capacitor is over ranped for that value and
switches to the rnext higher rargpe resistor.

To install a battery make sure the power switch is in the off
position. Slide off the back cover and clip the 9 volt battery to
the battery clip and insert it beside the spare fuse holder.
Slide the cover back on. Rlways use an alkaline battery as this
will last a lot longer than regular zinc carbon or heavy duty
batteries. If using a NI-CAD battery, the ability to read zener
diodes will be impaired as it has a slightly lower voltage.

IT IS IMPORTANT THAT A GOUOD QUALITY BATTERY HE INSTALLED AS THE
WARRANTY 1S5 VDID IF THE UNIT IS DAMAGED BY R LERAKY BATTERY.

USING THE OPTIONAL AC BRTTERY ADAPTOR (DAETRON MUDEL PS10@)

Read the following procedure very carefully. Insert the plug of
the adaptor into the MC30@ lack on the top of the uni%. Next
insert the adaptor into the AC outlet. Failure to use this
protedure may result in damage to the AC adaptor. Also usino an
AC adaptor will allow a higher voltave Zener diodes to be read.
{Max. of 24 VDC). The MC32@'s cne year warranty is voided on any
units operating on any other thar the DRETRON PSi@00 or a unit
that has been approved by DRETRON.

Despite it's complicated looking appearance the MC30Q is  very
easy to use when initially checking capacitors. The unit is ready
to test capacitors when the power switch is turned on. Before
placing the capacitor in the terminal slots make sure to
discharpge the capacitor. The terminal slots have a large wattage
resistor cornnected to them wher the power switch is in the “off"
position. Bo {f your not sure whether your capacitor is
discharged, make sure to short the leads or insert the unit into

[N

STEP 4.

Remove the @.1 uF to @.& uF capacitor. Insert the 1@ uF
to 2@ uF capacitcor. Take & readirno of this capacitor. If the
value varies from the known value of this capacitor then adjust
P3 unt1l 1t is the sane.

STEP S.

Remove the 1@ uF to 20 uF capacitor. Insert the l10Q@ uf
tc 2000 uF caoacitor. Take a reaging of this capacitor. If the
value varies from the known value of this capacitor then adjust
P4 until it 15 the same.

INPUT PROTELTION

The MC30@ incorporates diode clamping and a 1/4 ampere fuse <to
protect apainst charped capacitors. This protection however is no
guararitee that the instrument will not be damaged if the user
forpets to discharpe the capacitor before inserting inte the
tinding posts. S0 rewember to ALWAYS DISCHARGE YOUR CAPACITORS.

FUSE REPLACEMENT

The 1/4 ampere fuse is located under the lid of the battery
compartment., If the fuse is suspected tc be open circuited remove
it carefully from its hclder, To check the fuse dor’t trust your
eyes, check it out with an ohmeter. If it’s defective remcve a
gaed fuse from the spare fuse holder and insert it in the fTuse
holder. Replace the fuse only with a 1/4 ampere, 25 V, RGC
regular olow fuse. Usirng a fuse with a hipher current rating may
result 1n damage to the instrument.
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ctherwise the unit worn't work. The leads of the calibration
capacitors must be very clean to prevent false readivos.

Capacitors neegea:
cvie capacitcr of vaiue betweer, 1,000 ufF to &,000 ufF
v " " " 1@ uF to 2@ uF
102 rF to 200 nF
1208 pF to 2@ pF

" o " "

The user must know the accuracy to about @.5%. If tnere is access
to an accurate capacitance bridpge or meter then there is no neec
to obtairv oremium tolerance capacitors. Alsc the electrolytic
capaciter used shoulg have as little leakage as possible to
calibrate that range.

To et at tne calibration potentiometers inside the case use the
followinog orocedure to get the back cover off. Unscrew the jack
rut from tne battery adaptor jsck. FPeel off the four rubber
feet coveriro the case screws. Remove the four screws using a
phillips screworaiver. Separate the front and back cover very
slightly while pulling cown on tne front cover. Whern the cover is
off the umit 15 now ready to calibrate.

STEP 1.

The screworiver used used be plastic or non corguctive,
if not, pe absclutely sure to avoid accidently shorting out other
components when adiusting the potentiometers. The followinp
diapram shows the locations of the various potentiometers.

el
o
el
A

P4

Turn the unit on and depress the 'red® ZERD key to
eliminate any stray capacitance. Insert tne 1,000 pF to &,000 oF
irn the terminal slots. Take a reading of this capacitor. 1f the
value varies from the known value of the test capacitor then
adjust Pl until it is the same.

STEP 3.

Remcove the 1,820 to 2,000 pF capacitor. Insert the 100 nF
to £@@ nF capacitor in the terminal slots. Take a reading of this
capacitor. 1f the value varies from the kriown value of this
capacitor then adjust PZ until it is the same,
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the slote when the power switch is in the “off” positior. Also
observe pclarity wher cornnecling polarized capacitors

fs vou carn see there is no "zerc” potenticmeter. The MC3Q@ will
automaticaily zero any capacitarnce up to about 15@ oFf  at  the
input terminals whern irnitially turviec orn. So :1f you want to
measure small value capacitors make sure to remove them before
DOWerivig  up. If you leave large valued capacitors in olace and
then turrn the unit orn, the MC3@@ will measure 1t accurately,

however when that capacitor is remcve the stray capacitance at
the terminals will be displayed because theyv werer’t auto-zerced
on power uo. Because the unit is fully autoranpino there 1s na
need to velect arny particular range as thas 15 aaone
automatically. There is @ manual capability that will select a

particular ranpe. See MANUAL RANGING.
Never apply a voltage to the test jacks or slots, as damane

mav accur even though it is fuse orctected.

whers there is ric capacitance to be read the display will
cshow €ither Q2Q.Q@ or -Q20. There will rnever be any readinp lower
thar -Q@o@. 1f the user tries to read a capacitor and pets a zerc
gisplay wor a reading which is suspicicusly low then remmave the
caoacitor and depess the 'white' ZERD key (see zercing the ML3QQ).
when taking pereral readinys alwavs make sure to wait a few
seconds for the readinps to stabilize as the capacitor may have
beeri inserted intc the miogdle of a conversicon. Tnis 1s especially
true when coperating any of the various features of the MC300. On
scwe features a slioht driftinpo mignt cause exaogerated driftino
wher that particular feature is activated due tc the rounding and

truncating of data during calculaticns,
The user should be aware that any type of caopacitor
(ceramic, electrolytic, opaver. etc.) can cause marginal, dr:fting

or inconsistant readivos if the capacitor is wot performing to
ite rated canability. Even many pccd cacacitors will oisplav
different readings within a few minutes time. Canacitance will

alsc varyv with aoonlied voltace as well as  length of time uroer
that voltage, and temperature (unless it is an extremely stable
tvoe like a NFO or CUG type).

When measuring capacitors betweer 10Q ana i@, 0@ uF
sometimes the display will flash “"QUER" for awhile until enocuph
corversicons have beern accumdslatec to cisplay a count. This does
not rnecessarily mean that the capacitor is c<«verranged. bBe
patierce wheri measurivo these larpe cacacitors as the ML3@0 is
taking measurements ana & valid count will be disolayed
eventually.

Sirce the MC30@ is completely autorarging it must be
able to distinguish & shorvtec capacitor from an extremely larpe
capacitor like 1 FARAD. To measure ary capacitor over 10,000 ' uF
turn the MC3@Q off, insert the capacitor and make sure its
completely discharged and turrn the MC30@ on. The waiting pericd
before a display is availabie is long. A 180,000 uF capacitor for
example will take approximately 4@ seconds before a disolay as
available. Larger capacitors take correspondingly larger times.

TO SUMMERIZE:
1. Discharpe capacitor before testinc by shorting the
leads together cr insertiro it intc the terminal slots with the



power switch in the "off" position.

2. Try to make sure the leads are as clear as possible.

3. Remove capacitor from the terminal slots and make sure
there 1s nothing in the transistor socket.

4. Turn on the power arnd the unit will automatically zero
any stray capacitance.

S. Place the capacitor in the terminal slots while
cbserving the proper polarity and watch the display to obtairn a
reading, (Remember that the unit i1s fully autoranging).

€. Do not hold the capacitor as this will affect the
reading especially with small value capacitors.

7. Let the display stabilize for a few seconds.

8. Wher using test leads make sure to zero the additional
capacitance (see ZEROING THE MC3@Q). Fnother characteristic of
using test leads is, as the capacitor value to be measured gets
lower the stability or repeatability of the display deteriorates.
Ir particular, small pF values are almost immeasurable when using
long test leads.

9. To measure capacitors over 10,800 uF turn the NC30@
off, insert the capacitor, make sure its completely discharged,
turrm the unit orn again and wait for a display (be patient it
takes awhile).

When depressing any key on the keyboard all of the LED lamps
will flash to indicate a valid key entry. The microprocessor
oolls the keyboard in between conversions. Therefore the user
must  be patience when trying to activate any feature especially
when a large value capacitor is being read, as during that charge
or discharge period the keyboard is inaccessable. Sc make sure to
keep your finger on the key for a little while until the LED's
flash.

There are some symbols on the keyboard that are rot utilized
as they are reserved for compatibility with future models.

ZERUING THE MC30@

The MC30@ can be zeroed by 3 of 3 methods. The First
method 1is as explained before, simply turn the unit on with
nothing in the terminal slots. The second method is tc depress
the ‘'red' ZERO button, This is useful for zeroing the
capacitarce of long leads when using the barnara jacks. The ZERD
key will zero values up to 1@@ uF, thereby being able to wmeasure
even very small values with very long leads.

A third method is to enter in a zerc value through the
keypad. This is done by immediately beginning to enter the value
by depressing the 'red' numbers and then pressing the ZERO
key and then depressing 1! of 3 'grey' keys showing the
electrical units (pF, nF, uF). This method is useful if it is
difficult to measure a 'zero’ value at the termiral slots. Do not
enter in a value greater than 100 uF. )

numbers of the chosern value on the 'red' rumbers cn the keypad.
Depress the 'white® time constant symbol (the cpreek letter tau)

and ther depress the proper electrical urat on the Torey’ keys
marked ohme, K ohms or M ohms. The display will now go back to
reading capacitance values. To activate the time corstant made

depress the FUNCTION/HOLD key and then the 'white' time corstart
key. The display will row show the time constant value irv  time.
The time unit can be read from the LEDs. To get back to reauing
capacitarnce values agepress the FUNCTION/HOLD key ard thern the
time constant key.

The user should rote that the displayed value may not agree
with & value calculated with a calculator because oriy the first
3 sigraficant dipits are usec arcg the rest of the cisplay 1¢
truncated. For example a value of 8373 oF is trurcatec to 8970

pF.

The MC30@ is powered by a 9 volt battery (see INSTALLING THE
BATTERY). Wher. the battery is low the display will 1irndicate the
word BRTT and the unit will become ivoperable. The MC3Z@Q car also
be used with an coptional AC battery adaptor (DRETRON MUDEL PS1@0@)
which can be used as an ordinary battery eliminator. Tte mC3@@
THE MC308 WARRAGNTY IS VOID IF THE UNIT IS DAMRGED BY @& LEAKY
BRTTERY.

NOTE: As some adaptors may destroy the power circuitry the AC
adaptor used must be DRETRON'S PS10@ or one approved by DRETRON
or the warranty is void.

Obviously these tips aoply cnly wher using a battery. The largest
power consumption is used when reacing very larpe capacitors. So
it is wise not to leave these urnits rurming for very lovo as they
may guickly drain the battery. Another time whern there :e large
power consumptior is when checkino forward piased dicdes.
Monitoring the voltape using the ZENER dicde mode (see Zener
diode and rectifier) will allow the user to predict battery
failure. When in that mode without using any Zener diode, will
show the oper circiut voliapge of the voltage multiplier circuit.
As this voltage is urrepulated it will be cbserved tc decrease as
the battery voltape goes dowrn.

CALIBRATION

Be careful when calibrating as ary damaged dore to the instrument
will void the warranty. The MC300 Dipital Capacitance Meter is
accurately calibrated at the factory with the <tewmperature not
deviating more than 7@ degress to 77 degrees F, Recalibration
is rnot considered necessary unlees repair has oeer made to those
parts which affect calibration or if there is any reason to
suspect that the meter accuracy is off. Rll that is reguired is a
small screwdriver to adjust the four potentiometers and several
capacitors that cover the various rarges ard are of a krowrn value
to within @.5%. Alsc the battery must be in pood condition
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RECTIFIERS
fFolliow the same procedure as the above zerner dicde

procedure but take two readings, one for forward voltage and
arcother for reverse voltage. 1f there is no dicde 1in the
transl1stor socket then the full open circuit voltape will be
displayed. This is &4 to &5.5 vults. 1f a diode is reverse biased
ther 1t will read &4 to 25.5. 1f the diode forward biased thern it
will read Q00.6@.
NOTE: It is assumed that the unit 15 being operated with the AC
adaptor. Uperatiorn with a 9 volt battery may show & much lower
reversed bias voltage.

To deactivate this feature press the 'white' FUNLTION key
twice when the display is showing ZENR.

To identify transistor types make sure there is no capacitor in
the terminal sockets as the transistor socket is inter—
connected. Depress the FUNCTON/HOLD key and then deprass the
Twhite' TRANS key. The display wili now display the word TRAN.
Place the transistor in the top three receptacles of the
transistor socket in any lead configuration as these three
sockets have squal potential at this point. Depress the 'white’
TRANS key again and the display will identify whether this is a
NPN or PNP transistor. If the unit is unable to identify the
correct type then the display will indicate the word BAD. There
is no guarranty that all bipclar types will be identified but the
majority should. Therefore when there is a bad indication this
does not necessarily mean that this transistor is bad, unless you
already know what to expect from testing previous transistors of
this type. When it does read bad remove the transistor and try
another configuration as sometimes the unit might be able to take
a reading in this new configuration with that particular
transistor type. Depress the ‘white' TRANS key again and the
display will now identify the 1leads of the iransistor by
following the white arrows leading from the transistor socket and
pointing to three digits on the LCD display. For example if the
display shows EEC then that means that the left hand lead is the
emmitter, the middle lead is the base and the right hand lead is
the collector. Depressing the 'white’ TRANS key will revert back
to the TRAN display. The unit is now ready to accept another
transistor. To go to reading capacitance values remove the
transistor from the socket and pressing the FUNCTION/HOLD key
twice will go back to reading capacitance values.

Somet imes a transistor type is exiremely noisy when
operating in the MC300 environment. This sometimes causes noise
spikes which might throw the program intoc a loop. If this happens
turn the unit off and start over again with a different pin
configuration for the transistor,

11ME CONSTANT
The MC300 can calculate time constants by accepting a 4 digit

resistance value from the keypad (for example 23.87 K ohws). To
enter in the resistance value enter the four most significant

13

TO SUMMARIZE:

METHOD 1. Turn the unit on and the MC3GW will autc-zerc
any value at the terminal slots or the banana jacks.

METHOD 2. Depress the 'red’ ZERD buttor arnd the uriat will
z@ro any value up to 1Q& uF.

METHOD 3. Ernter a value by depressing vhe redc rumberc om
the keypad, ther press the 'red’ ZERU key, ther prece . of
electrical urits located or the orey keys (pF, rF, uFl, Do onot
enter in a vaiue greater than 10@ uF.

MANUAL RANGE

The MC30Q2 alse nas a 1@ vange marual capabiiity. To
activate this feature depress the 'white' FUNCTION/HOLD key anc
then press the ‘blue’ MANUAL key. The unit will rnow oe ar
‘manual' mode and will generally be the lowest rarge (:0R2.@ pF).
To chavnge the range simply gepess any of the blue rarge keys
the way up to 1,006.& mF ( 1 FARAD ). While in the manusl
any key that has a 'blue’ range indicator on it will rot
any other functiorn on that key to be entered, for example
entering rumbers or selecting any of the ‘’white’ keys. T
terminate ‘'manual’ wode, depress the ‘white' FUNCTION/HTLD  key
and depress the 'blue’ MANUAL key.

in no way does the manual range features improave the
performance or accuracy or time response of the unit. ites becst
usefullness is learning to compare and distinguish, from
different relative electrical units and their relationshios.

TO SUMMARIZE:

1. Depress the 'wnite' FUNCTIDN/HOLD key.

2. Depress the 'blue’ MANUAL key.

3. Depress any of the *blue’ range Keys.

4, To terminate ‘manual’ mode, depress the white
FUNCTION/ROLD key and depress the *blue’ MANUAL key.

The display can be frozen when reading capacitors on any
of the features that are activated. To do this depress the
‘white’ FUNCTION/HOLD key and the display will freeze. Tnis
weans that the capacitor can be removed and the display wiil
still show the reading at the time of holding.

The hold can be used when reading normal values, true
capacitance, ary form of leakage, any of the setpoint modes, timc
constant reacings, cable readings as well as when the extended
resolution mode is activated.

1f a caoacitor ie leaky it will display a readinc hicher
then expected. To read a value which would display the true
capacitor, that is a value which would be displayec if there was
no leakage, Press the ‘white' HOLD/FUNCTION key and then the
Twhite® TRUE CAP. key. The display will now show the true
capscitance as if the ceapacitor had no leakage. The MCId@
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calcutates the true capacitance by monitorinp the ratic of charge
to dischavpe times.

This feature i1s very useful for doing Yincircuit?
readings. Ta do this make sure the power to the caircurt under
test 18 off, ard the capacitor is discharged and leads are

connectea to the banana jacks from the capacitor under test. For
a valig gisplay toc show up the tircuitry of the capacitor must
allow the capacitor to charge to at least & VDC. If the circuit
resistarnce 1s tco law therm the capacitor will aspear shorted and
the unit will be incacable of making any further corversions.
Also note that the iwmcircuit test circuit must be resistive in

nature arnd not  paralleled wWith any semiconductors {(like
gecoupling caoacitors) as this will greatly detericorate the
accuracy.

It is not recommended that the TRUE CRP feature be used
for general readings as the accuracy is much less thar normal
readirnps. The TRUE CAFP furctiorn only approximates true
capacitance.

To deactivate this mode depress the *white' FUNCTION/HOLD
key and then press the ‘white’ TRUE CAP. key.

TO SUMMARIZE:

1. Depress the 'white' FUNCTION/BOLD key.

g. Depress the 'white® TRUE CAP. key.

3. Jo oeactivate this feature depress the ‘white’
FUNCTION/HOLD key and depress the 'white® TRUE CAFP. key.

LERKAGE, INSULATION RESISTANCE, CURRENT

This feature works only in the nF, uF arnd wF ranpes.
Readinog leakape values is accomplish by monitoring the ratio of
the cnarpge to cischarge times and displaying the corresponding
calculated value of either insulation resistance or current. 1f
the capacitor is not leaky then the display will show "nonE' as
if their is no leakage.

To read leakage depress the ‘red’ LERKAGE key. The
display will show insulation resistance in chms or Kohms with the
corresponding liphted LED to indicate the proper multiplier for
that value. Depressing the same key apgain will indicate the
leakape in current. The value of current is calculatea by
dividing the indicated resistance into & VDC.

By cortinually depressing the LERKAGE key the display
will toggle back and forth between insulation resistance and
current and normal capacitance readings.

I1f there is no leakage detected or is too small to be
read by the MC3Q@ then the display will indicate ro leakage by
displaying the word NONE.

The range of values depends or the value of capacitarce
and the range currently beirp used. In most cases leakage is only
displayed when it is sufficiently high encugh to greatly affect
the charpe discharge cycle. 1In all cases the maximum leakage
detected is 100k ohms or less (In some cases it carn be 1@K ohms
or less).

However for most ranges, S digits are rormally active. To view
the internal fifth dioit deoress the FUNCTION/HOLD key anc  then
depress the *white’ EX RES key. The display will shift to tne
left (MSD disappears) ara the least sigraficant interral oc:icaivt
will be €howr at the LSD position. 1f only 4 digits hapoen to bpe
used for any particular capacitor, thern of course rc shifting
will occur and the display wiil rnot change. To view rormally just
repeat the same procedure and the cisplay will shift to the rignt
and go back to normal. Don*t ever leave the unit in this moce as
forgetting tco deactivate i1t may cause a lot of confusicr later
on.

The MC300 has the abilaty to measure the zener breakcown voliaoe
of a zener diode from approximately S volts up to about 24 valts

This of course cepends on the corndition of the battery as the
test voltage for this feature 1s not regulated. 1f a AC battery
adaotor is usea then the complete operating voltace i1s always
maintained (see AL ADAPTOR). The bottom receptable in the
trareistor socket (zerer ancde) is ground and the cper civeurt
output voltage of the extreme right hand socket is ¢4 to &b.05
volts {zener cathode).

ZENER DIGDES

To operate this feature cepress the FUNCTION/HOLD key ard
then depress the ‘white ZENER key. Make sure there 115 ™o
capacitor cornected to the terminal inputs as they have a commors
connection to the transistor socket where the zener diode is
tested. The display will show the word ZENR indicating the dicde
is ready toc be installed. Flace the zener accordinp to the zerer
diode symbol at the transistor socket. Deprese the Ywhite’® ZENER
key and the display will show the zenering voltage. Depress the
ZENER key again and the display goes back to the word ZENR ard
ready to accept ancther diode. If the diode if defective and
open circuited ther the full 24 to &5.5 volts of the zerer supoly
voltage will be shown.

e
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lipht uo 1ngicating ki1lometres,

4. To go back to reading value Just depress the ‘'red®
CHELE key.
NOTE: The unit carmcot tonole back and forth betweern mile

and kilometres cor feet and metres.

Due +ta the internal leakapge of tne MU30Q circultry the
effective rarpe of this feature 1s usually from 1 uF and up.
Smaller values can be measured but a correspondingly bigh  value
of DH will be displayed which 1s useful fcr comparative ourposes.

Some caoacitors con’t completely discharge unless tney
are shorted for a very long time. This ability to remember &
voltape is known as dielectric abscorptior. Tne effect is the same
has having a seccndary capacitor in series with a laroge resistor,
parallel to the main capacitor. The value is expressed as a ratic
of the voltage across & fully charged capacitor tc tne voltage
acrosse that same capacitor whern it has beer dischargead and left
to recover or a certain period of time. This is the technicue
used 1in the MU302 to measure DA, The cyclie 1s brockew down  intoc
three time periogs. The first is a period of socakage, followed by
a vischarge per:icd and thern a recover pericd. To enter inta the
DA moce depress the FUNCTION/HOLD key and the 'white' DA key. The
display will reaa DA. To continuwe with the test depress the same
key again. The MC3@Q will cycle the capacitor through three
predetermined time veriods of approximately 60 seccnds
charge (socakage), & seconds discharpe, 3@ seconds recover times.
The display will ther show the ratioc of the charge voltane to
that of the recovered vcltage. During these cycles the keybcard
is inaccessable and the disolay will indicate to walt by
displaying UALIT for wait.

A capacitor with a reading close tc @ has a low DR arnd
ore close to 1| has a high reading. It i1s cbvious to say the lower
the reading the better. Readirgs using this mMC3@@ method are
tvpically lower than 8.@5 for large capacitors with a low DA anc
2.3 for smaller value capacitcors with a low DA. The smaller the
value <the higher the readinp because of the internal leakage of
the ML309 circuitry.

EXTENDED KESOLUTIGN

In most casee readino capacitarce with even 4  cipit
resolution 1is sometimes more than adaguate, as the more digits
there are the likeler the least significant digits will drift
around randomly from noise in the envirorment as well as
different performarce characteristic depending orn the charging
resistor. In some cases some capacitors are extremely stable in
certain ranges. Wher this is likely tc occur the user may celect
to view the internal Sth digit of resolution.

The MC30@ ircooorates a total of 4 or 5 dipits of
resclution of which the most significant 4 are displayea.
When small value capacitors in relation to the currently used
charging resistor are measured the MC300 uses only four digits.
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TG SUMMARIZE:

i. Deoress the LEAKAGE key orce to read 1nsulation
resistance.

2. Depress the LEAKABGE key apain to reaag current.

3. Continuing to depress this kev will cause the display
te togole back and forth betweerr irsulaticon ressistance and
current and normai capacitnce values,

SURTING CAPRCITORS
The MC3@Q0 is capable of sorting caacitors in 2 cifferent
mocdes. Tne cifferent sorting modes are asz fallows.

~SORTING IN HIGH/GOUD/UNDER METHUD By DEFINING A DEADEAND
—SURTING IN % DEVIRTION AROUND A USER DEFINED SETRUINT

Before sortivg can commerce 2 setpoints must be choser.
Always ernter the setooints while in the rormal reading modee or
false readings may occcur. There are twoe wethods of entervirng in
setpoints. If sortirg is to commence after cabie or time constant
measurements have been dorne and/cr the & setpoints have not been
entered in, then the sorting mode will use whatever values are
preserit for the cable or time constant modes as the same memcry
is used for both and no error indication will be displayec. Sa
make sure to erter in the setpcints. The rarge of this feature ie
limited to 1@0@ uF. If an 8@ uF capacitor is off toierance amd io
actually 11@ uF then the MC30@ will riot detect that oarticular
value urcer this feature.

To enter irn the low setpoint enter the value on the *rec’
numbers or: the keypad. Deoress the ’orey’ SETROINT ey arce.
Depressing the key a second time will allow the nich setpcint to
be entered. After depresing the 'oprey’ SETPUINT kev ance or twice
then the electrical urit is chosen by cepressing 1 of E arev keys
marked pF, nF or uF.

The display will now continue to read ncrmal value. Ta
activate the KHIGH/GOOD/LOW setpoint depress the 'rec’ SORT  key.
If the value is above the hipgh setpoint ther the <cdispnlay wiil
indicate “HIGH'. 1f the value is betweer: the high and low
setpoints then the display will indicate *G0O0D. 1f the value is
below the low setpoint then the display will indicate 'LOW'.

To activate the %X deviaticr mcde depress the 'rec® SORT
rey again. 1f the value is above the high setpoint the aisplay
will 1irdicate the X geviation above the high setpoint,. If the

value is between the high and low setocints then the display
will indicate 1GOCD. 1f the value is helow the low setpoint
thern the display will indicate the %X deviation below that
setooint. 1f the % deviation is to be sortec about a single
setpoint then simply make the low setpoint equal in value tu the
high setpoint. Durimng the % deviation mode some values may be so
far off tolerance that the dispolay will revert to showinp OVER or
LOW or HIGH.

The second method of entering in setpoints ic to use the
SORT DISP. ENTRY key. Depress tne white FUNCTION and depreses the
SORT DISP. ENTRY key and the value currently beiro displayed
will be entered in as a setpoint. Te chose the setpoint now



depress  the ’'red' number 1| for the first setpoint and number &
tor the second setpoint.

TG SUMMARIZE:

1. Erter the first setpoint by erterirng the capacitarnce
value orn the 'reo’ keys.

& Deoress the ‘'orey' SETRPOINT key once for the first
setpoirt.

3. Deoress any of the ’orey’ kevs marked pF, nF, uF, wF
to select the appropiate electrical unit.

4, The urit will rnow continue toc read whatever value is
at tne terminale.

B To erter in the secoend setocint follow the same above

oroceaure but depress the 'grey' SETPUOINT key twice 1nstead of
cance as irn line number two.

6. Tc  activate the S50RT mode depress the 'red' SORT key
and the disolay will indicate HIGH, GGOD. or LOW. Tne HIGH
irdication rmearns the value at the terminals 1= higher than the
first setocint. The GOOD indication mearns the value at the
terminals 1s between the first setocirnt and the second setpaint.
The LOW indication means the value at the termirnals is lower than
the secord setpoint.

7. Ta activate the X deviaticor mode depress the ’red’
SORT key a second time. If the value is above the first setpoint
the display will indicate the % value apcve the value of that
first setpoint. 1f the value is belaow the second setpoint, the
display will indicate the % value below that seccond setpoint. If
tne value is between the two setpoints then the display will
indicate word GOGD.

&. To show the % deviation arcund 1ust a single setpoint
rather than around a deadbarnd, simoly chocse the same value for
both the first and second setpcirtis.

9. To enter in the value currently beino displayed as a
setpoint depress the 'white' FUNCTION key ang ther the BORT DISP.
ENTRY followed by the *red’ viumber 1 or rumber & to irdicate the
lower setpoint or higher setooint respectively.

CRBLE MERSUREMENTS
The MC3@@ carn measure the lenotns of cables up to a
theoretical 9,999 miles or kilometres. The cable must have at
least two or more wires, and be compietely uniform in
composition. That is to say the cable can't start off with two
wires ard then somewhere along the way several cther strains are
added. The cable must also be open circuited at the end of the
cable. If a multiconductor cable is measured, orly two of the
strands needbe utilized to measure its length. Make sure the two
strards in this multiconducted cable are as short as possible and
protrude from one of the ends and not a few inches from it.

The accuracy of the measurement deperds on the acuality of
the data supplied to the MC3Q®. The unit calculates the length of
the cable under test by dividing the value cof the capacitarnce at
the terminals by the value per unit length supolied by the
cperataor. The more accurate the value per unit length is the
more accurate the reading is. Also the cable itself must have a

relatively uniform capacitance over the whole lerngth of the

cable. In other words the quality of the cable i1tself as far as
the capacitance per umt lenpth is concerned, has an  lmoortant
contribytion to the accuracy of the firnal wmeasurement, Far

example, in measuring a8 cable that is 4,000 feet lorg, the first
1,000 feet is 15 pF per foot and the last 3,000 feet 1s 16 of per
foot, the accuracy will cbviously be affected ne matter what
value has been entered as the capacitarce per urit lennth.
Another factor affecting accuracy is the vaiue of the additicnal
capacitance 1if the cable is measured rclliec uo on a spccl, as
opposed to it beirno strung out. If this capacitance is known then
it can be nulled ocut by ertering this value avic depressirng the
‘red' 2ERO key (see ZEROING THE MC3Q@). The user must aiso be
aware that this value charpges if the spcol 1s anly half filled
with the cable that is t¢ be measured.

There are two ways of enterirng the value per urat lergth.
The first is to place a 1 foot or 1 metre sample at the terminal
slots. If usinp test leads with the banana jacks, make sure to
rnull out the value of these test leads (see ZEROING THE MC300).
Depress the FUNCTION/HOLD key and then depress the ‘white?
CAR/UNIT DISP. ENTRY key. The sample has now beern ertered in.

The second way to enter in a sample is to simply enter in
the capacitance value on the keypad, depress tne torey’
FEET/METRES key and then the 'grey’ key indicating pF. Erter irn
no more than one decimal point figures.

At this point it is not necessary to incicate whether you
are entering feet or metres as this is decided later on. Now
cable measurements can be read. Depress the *red’ CABLE key to
read in feet. The MC300 will automatically read in feet or miles
if the cable is over 5,280 feet. 1f the reading is irn feet the
ved LED lamps will NOT light up. If in miles the LED will all
light up. To read iv metric depress the "white' FUNCTION/HOLD key
from mnormal reading mode and ther cdepress the ’rec’ CABLE key.
The display will now show readings ir metres or kilometres and
will be indicated by the LED lamps being on or off respectively.

To get ocut of this mode depress the CRBELE key.

TO SUMMARIZE:
1. Capacitance per unit length must be entered in first
~two methods

a? Place 1 foot or 1| metre of cable irvi the termiral
slots ana depress the FUNCTION/HOLD key and then the ‘'white'
CAP/UNIT DISP. ENTRY key. The value shown on the display will be
the capacitance per unit sample.

b} Enter in a sample value in capacitance orn the ’red'
numbers, depress the ‘grey’' FEET/METRES key and then the
‘grey’key indicating pF. Enter in no more than one decimal point
figures.

2. To read lengths in feet depress the *red® CAELE key.
The display will show measurements in feet and miles wher lengths
are over 5,28¢ feet. The LED lamps will all light up indicatinrg
miles.

3. To read lengths in metres depress the FUNCTION/HOLD
key and  then the red’ CABLE key. Whem readings go over 399
metres the display will show kilometres. The LED lamps will all

1@



MEASUREMENTS METRES, MILES, KI1LOMETRES
{THEURETIAL RANGE OF 10,000 MILES).
SAMPLE CAPACITANCE 1S ENTERED IN IN & DIFFERENT WAYS
1. VALUE 15 ENTERED IN THROUGH THE KEYPAD
2. PLACING A 1 FOOT OR 1 METRE SAMPLE AT THE INPUT
TERMINALS AND DEPRESSING THE "CAP/UNIT" KEY

HOLD FUNCTION | FREEZES THE DISPLY WHEN MEASURING:
! VALUE, TRUE CAPRCITNCE, TIME CONSTANT, LEAKAGE,
1
t

EXTENDED RESOLUTION, ANY SORTING MODE AND CABLE

MEASURMENT
INPUT | DIOGDE CLAMPING RAND FUSE PROTECTED INPUTS AT BOTH
1 INPUT SOCKETS AND BANANA JACKS. DISCHARGE RESISTOR IN
I OFF POSITION OF PUWER SWITCH AT TERMINAL SOCKETS AND
| BANANR JACKS
TRANSISTOR CAPAERILITY OF IDENTIFYING TRANSISTOR TYPE (NPN, PNP)
TESTS AND THEIR LEADS ( COLLECTOR, EBRSE, EMITTER )

INSERT TRANSISTOR IN ANY LEAD CONFIGURATION IN THE 3
INPUTS OF THE TRANSIETOR SOCKET

ZENER DIOUDE AND 1| REARDS ANY ZENER DIODE VALUE UP TD 24V AND DISPLAYS
RECTIFIER TESTS | VOLTAGE ON THE DISPLAY.

POMER | NEEDS ONLY A SINGLE 9V BRTTERY
! DISPLAY INDICARTES LOW BRTTERY CONDITIONS BY DISPLAYING
1 BATT

CASE | HI-IMPACT ABS PLASTIC CASE WITH METAL TILT STAND

DIMENSIONS 18 MM X 98 MM X 44 mMm

ACCESSORIES | INCLUDES INSTRUCTION MANUAL WITH CALIBRATION
t PROCEDURE AND SPARE FUSE

OPTIONS | CCi10@ CARRYING CARSE, PS106@ AC BRTTERY ADAPTODR




