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.WARRANTY SERVICE
INSTRUCTIONS

Refer to the MAINTENANCE section of your If your list of authorized B & K-Precision service
B & K-Precision instruction manual for ad- agencies has been misplaced, contact your local
iustments that may be applicable. distributor for the ,,"*u of your nearest service
If the above-mentioned procedures do not cor- agency' or write to:

rect the problem you .r" "*periencing with your
unit; pack it securely (preferably in the ori$nal Servie Department
carton or double-packed). Enclose a letter
deseribing the problem and include your name 

B & K-Precisi'on Product Group

and addrls. D^eliver to, or ship PRErAID iupi 
DYNASCAN coRlon:ATIoN

preferred) to the nearest B & K-precision 
6460 west cortland st.

authorized service agency (see list enclosed with 
chicago, Illinois 60635

unit).
USEFUL COUVNNSIONS

pF = picofarads (10're1
itrF = microfarads (10'e)

nF = nanofarads (10-s;
mF = millifarads (10-3)
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The B & K-PrecHon Model BS Autorandng
Capacitance Meter dves a direct readtng of
capacitance on a &7r digit liquld crlrtal display.
The autoranglng feahre automatioally seloc.b t[e
range wtth the high"st resolu$on. Ten full scale
ranges of 199.9 picufarads to lgg.g milltfarads in-
clude virtually all capacitors used in electronics
equipmenfl'A selectable range hold feature plevenb
the range from rixetting when a capacitor is remov.

ed, for faster batoh testing of targe vdue capacltors.
The instnrmont has applicaUon in elecUonic
engineering labs, producdon, service *rops, and
schook. It can be used to check toleranoe, sort
values, select precision values, measure unmarked
capacitors, seleet matched sets, and measure cuble
or syitetr capacitance. Its battery operati,oA lfult
weig[rt, and smdl size make it a truly po*able in-
strume,nt.
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8C.28 ADAPTER/CHANGEN

Permits use of rechargea!,le batteries (BP'28 Battery

Psck'onty - not for use wittr attatine or zinc-

carbon britteiies) and recharges batteries from

rbr.rgo vAq; 60-Hi ilc' power- compldtelv

rectarges batteri* owrnilht 110 !iour4, Meter can

be opeiated y|rile batteries are i'i4harging, '

8P.28 BATTERY PACK

Includes four Nicad rechargeable batteries' Gives at

least {2 hours eontinuous operation or 4 weeks of

OPTIONAL.ACqESSORIES

SPECIFICATIONS

typical intermittent us€ on each cbarge' Recharges

in 16 hours

LC-28 CARRYING CASE

Offers,eonvenience and qrotectiott,whJu tr, 4q,spor-
ting thg instrurnent..Sturdy. grained leatheret'te con-

strriction, rugggd. snan fasleqers, h11fle., -Cover
swings away to pernrit use of leter- 

while in carry-

ing case. Stowage for test leads and manual'

CAPACITANCE

Range
Resolution

Acrcuracy

0.1 pF on lowest range and
0.A5oh of full scale on all

ranges.

AUTO; 0;2% of reading,
* 0,5 pF; t f digit to 19.99

trlF, l.OYo of reading, * I
di$t from 20 pF to 199.9
mF.

l0 ranges, fultY automatic
with range hold. Full scale
value from 199.9 PF to 199.9
mF.
A,UTO: between 180 and 1999
oounts.
HOLDI between 0 and 1999
counts.
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Readlng
Update Time

Tnro
Control

Overrange
Indication

GENERAL

Disptay

HOL.D: All specifiostions bet
ween 180 and 1999 counts
same as AUTO. For all
readings bettreen 0 and 179
counts add: 0.17o of full
scale to 19.99 pF (including
199.9 pF range), 0,5Vo of
full scale from 19.99 pF to
199.9 mF.

0.4 - 1.0 second to 90mF, in
cteasing to 6 simonds at 2100
mF.

Cancompensate up to 25 pF of
test lead calnc_itance" minus
( - ) sign ipdicates over-
cornpensation in lovrest rsnge.

Plus (+) dgr, with blank
display and mF LED on.

3-% digit, 0.5" LCD with low
battery indicator.

Front Panel
Controls

Powgr Source

Bat-tery Life

Operating
':ifcunperatrrre

Dimensions

Weight

POWER ON-OFF switch,
RANGE AUTO.HOLD
switch, and zero adjust.

4 standard "C' s€lls operating
from 4.2 to 6 volts, Nicad,
alkaline, or zinc-carbon, with
provision for ac adapter/char-
ger.

20 hours tlpical with alkaline
batteries.

+l5o to +35o C; usable at
reduced accuracy 0o to +50o
C.

1 6 x l l x O c m ( 6 . 4 x 4 . 4 x
2.4'�|.

726 s ( l .6 lb.)
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OPERAfING INSTRUCTIONS (refer to Fig. l)

WANNING

l. Never ryply volage to the test iacls;
serious internal damage may result.

2. Fully discharge any capaciton bofore
measurem€nt.

3. Observe polarity when conneeting
polarizod capacitors.

Fig. 1. Operating Controls.
4

ADAPTER.CHARGER JACK UNIT INDICATOR
LEDS

LCD
DISPLAY

CAPACITOR
TEST SOCKET

POWER
ON-OFF
SWITCH

RANGE
AUTO-HOLD

SWITCH
ZERO

ADJUST TEST LEAD JACKS
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, F" 8il0 is shtpped without.batterie. so that fresh
, iatturiT 

"T be installed when you are *"ay i"
t, lg"t using the instrurnent. $elect and install iour"_C" eells as described in the SERVICINC ,*Ur;;l
* this manual.

PROCEDURE

3. a. For all capacitors with leads, iiisert the
capacitor leads direotty into the slotted
capacitor test socket.

b. For eapacitors which do not have leads, plug
tgt leads into the..+" and..-" jacks-anj
clip the test leads to the eapacitor terminals.

4. lad the capacitance value directly from the
ICD display and its aocompanyi"g o"it h-
dicator LED. For example, whln *r"pf unit in_

*Sq is lighted and the LCD display rea&
47.3, the vah.re ls 

l7.g 
mlcmfarads.

a. .A, conversion chart is provided on the back of
the meter for oonvenience and accuracy in
converting nanofarads and millifarads into
picufuad and microfarad values.

' b. The meter always starts on the loweet range
(200 pF fu{ scde) and automaHcally o"g;
upward to the range thit will gve maximum

:Tdluol (display of 180 to lg99 counts).
The display remains blank until the proper
range is reached. For vdues belour gOO nf,
the readingwill appear in less then I second.
The time requir,ed for the first reading in-
ereas€ll with qapacitanoe value to about 6
seconds for.a !00 mF capacitor.

l. Set the POWER switch to the ON position and
the RANGE switch to the AUTO position.

2. Zero the meter. The diqplay should read 00.0
and the minus ( -) sign should not be displayed.

. a. A minus ( - ) sign indieates zero over-
, eompensation. If the (-) sign. is displayed,

turn theZERO,adiust.contml in the + direc_
tion until thu ( - ) sign i?sr gdes off and the
display reads 00.0.

b. If a number other than 00.0 is displayed,
turn the ZERO adjrrst control in the _ dir"o-

. tion until the display fucf ehanges from 00.1
to 00.0.

' c. If test leads are to be used, connect them to
the 'n + - and ..: " 

i"ols before zeroing the
meter. Do t*t slntt tlu leads togaher, thic
rt'ill caqse an overrange aondltioi.
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OPERATING INSTRUCTiONS (Cont.)

c. Measutment of s group of similar value

capacitors (especially large values over 200

pF) is laster if the RANGE switch is set to the

HOLD position befote th9 ftl.t capacitor is

removed. The meter then locla on that par-

ticular range. Subsequent measurements do

not require the automatic upranglng se-

quenc€ before a reading is obtained

5. If tlrc LO BAT indicatton appears in the display

continuously, the batteries aie nearing

discharge. The instrument may be operated for

I to 2 hours after the LO BA'T indication first

appears before acturacyis affected. It is normd

for'the LO BAT indication to appear momen-

tarily when the u1ft is being turned off. Replace

or recharge low batteries as applicable. See the

SERVICING section of this manual for battery"

replacement Procedures.

CONSIDERATTONS

1. Recheck meter Fqfo each time measurements are

started in the AUTO mode, making sure that the

last digit iust changes from I to 0.

2. The LCD display blanks ' when the unit is

autoranging to prevent erroneous reading from

being disPlaYed.

3. A shorted capacltor will cause the meter to over-

range. It lvill range upward througlr all ranges,

then display a plus ( + ) sign on the LCD display'

The resi of the LCD display is blanked and the

mF indicator LED is lighted.

4. An open capacitor will read a few picofarads in

tne nUtO mode" or zer€ if the meter is in the

HOLD mode and locked on a higher range'

5. The spring-tensioned slot q/p€ capacitor test

socket spee& testing. It aeeepts a wide variety of

capaeitor leagths, lead dimensions, and lead
dresi' This eXminates the'time spent searching

for a socket with corret spacing or accurately

bending lead dress to match a socket.

6. If test leads are to be used, select test leads that

are terffinated iri banana plus on one end and

alligator clips on the other. Use short test leads

to minimize cable eapaeitance,. The meter will

zelo out at least 25 pF of test lead capacitance'

Color csded test leads, one red and one black,

simplify proper polanly connections.

w
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7. Test leads with more than g:S pF cable
capacitance may also be used, although the
meter reading cannot be zeroed. Use the ZnnO
adjust to set the reading to a convenient value
rych as 20 pF, 50 pF or 100 pF, then subtract
that value hom each *""s.r**"nt. Of course,
yh:" measuring larger value capacitors, the test
lead eapacitance is such an insignificant propor_
tion of the reading that it may be ignored. 

-

8. When measuring an assortment of capacitors,
where some will require test leads and some wili
not, leave the test leads connected to the meter
throughout the measurements.__Otherwise, it is
nec€ssary to zero out the test lead capacitance
when test leads are connected, and rezero when
they are removed.

9. The meter is protected agairut dimage from
$arged capacitors by the fuse. If the fus! blows,
the meter will read zero for all capacitors eheck_
ed (a few pF on the 200 pF range). To remove
the ftrse, push and turn, the cap counter_
clockwise. Replace the fuse only witir a I Amp,
tlpe 3AG fuse.

10. To oonserve battery life, turn the pOWER
switch off when not actually making
measuremenb.

ll. The optional acressory BC-gg AdapterlCharger
is for use with Nbad reclwrgeeble batteria on-
lg. Do not use the adapter/charger without bat_
teries or when non-rechargeable batteries are in-
stalled in the meter.

12. The rneter may be operated while the Nicad bat-
teries are being charged. Operation of the meter
is unaffected except on the 200 pF range. On
that range only, resolution is reaucea b/ripple
from- the adapter/charger causing the least
significant di$t to vary over " ,*1" of 2 to 3
counts.

13. Remove discharged disposable batteries im-
mediately to prevent leakage.

14. The 830 applies a maximum of 2.6 volts to the
capaeitor being measured. On some ranges, only
0.58 volt is applied. There is no danger of ex_
ceeding the voltage rating of any capaeitor, nor
of retaining a dangerous voltate on the
capacitor when it is removed from the meter.

15. Capacitors, especially electrolytic, often have
1oloriously wide tolerances. Do not be surprised
if the measured value is up to 100% greater than
the value marked on the capacitor, or,t*, it is a
close tolerance Erye. However, values are
seldom drastically below the rated value.
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OPERATING INSTRUCTIONS (Cont')

16.A handy reference table, located on the inside
--- 

ru*, *lr", of this marrual, summaiizes typicd

characteristics for'various typ€s of capacitors'

I7.To measune cable capncitance' it- fu best to
- 

***,rr" a short precise length' srch as 3 f*t'

*a.*""fate the total capacitance of a longer

cable.

18. Capacitor leakage causes the measured value to-- 
#igh. The relitive effects of cepacitor leirkage

orr' *rt range are summarized in the following

table.

Added effects of leakage on readings

I
2
3

200.0 PF 4 900'0 nF 8 9000 PF

s000 Pe 5 2.000 PF I ry:ry -F
ZO.OO "f 6 20.00 PF 10 900'0 mF

7 200'0 PF

LEAKAGS LEAKAGE LEAKACE

TTTECT EFFECT EFTECT

1 nA = '17o' L PA = 'lofo I0 PA = 'lo/o

id; = \Vo I0PA = LVo l00PA = l7o

RANGE RANGE NANGE

i00 ; - !07o 100 PA = L07a I mA = 1070

7, = pereentage of full scale'
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CINCUIT DESCRIPTION

INTRODUCTION

The block diagram (Fig. 3, located on centerfold)
gives a funetional breakdown of the meter. For
detailed circuit operation, tefer to the separately

Tpphea schematii diagram. Fig. 2 is a timing
diagram of the main errents which occur in the
meter's eircuits during steady-state capacitanee
measurement. Most of the circuit descriptions are
for the steady-state condition, which means that the
autoranging sequenc€ has been completed and the
meter is on the correct range. Most of the exeeptions
to the steady-state condition are described in the"Autoran$n('paragrapfu, 

and Fig. 4 is a timing
diagram of the main events during autoranging.

The capacitance meter uses the RC time constant
property to measure capacitance. A qpecific charge
vdtage reference and precision char$ng resistors
are provided by the meter. Charging time then
becomes solely dependent upon the rralu" of the
capacitgrteing measured. A clock frequency (fo) is
counted during a speclfic lrortioa of the capacitor
charge period and the count is displayed on the li-
quid crystal dirylay. The chargng resistanoe,
lderenc voltages, and f9 are seleeted to

eorrelate the charge dme to capaaitance. Ten dif-
fercnt combinatlons of f9, resistance, and r{erence
voltage provide ten ranges with full scale vdue of
199.9 pf to 199.9 q1F. The values of resistance,
referenq€ voltage,,and fg used for each range arc
summarized in Table l.

Autoran$ng cireuits automatically select the range
with the greatest resolution; that is, the display
rea& befween 200 and 1999. Automatic range
selection includes selection of all the range variables
listed in Table I, plus placement of the decimal
point in the LCD display and illumination of the
appropriate pF, nF, pF, or mF unib LED in-
dicator.

ci.ocK.ItrEQUENCY GENERATTON

The basic cloclc frequency of the untt is 4 MHz,
developed by crystd controll€d,oseilletor/buffer
ICI4E & F. Cryatal Xl giraes a frequency stability of
,0067o (50 ppm), and no tuning adiustrirent is re-
quired for calibration. The 4MHzsignal is applied
to the fs dividers onsisting of ICI0A & B and
rcffA & B. The fs divida includee four decade
dividers lrhlsh,provid€ of 400 kIIz, 40
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CIRCUIT DESCRPITION {Cont')
klHz,4kHz, and 400 Hz. One of these outputs or the

-4MRzsignal is selected as the fe signal, depending

upon the range. All fo signals other than the 4 MHz

square wave are NTo hi$y807o low duty cycle. An

additional output signal at 800 Hz is applied to

backplane dividers IC6B and IC8B, which produce

a 4O Hz square wave. The 40 Hz square wave is

used in the display backplane and is the input signal

to the master clock circuit.

MASTER CLOCK GENERATION

This circuit generates the MC (master clock) and

MC (inverted master clock) signals shown in steady-
state timing diagram, Fig. 2. MC divider IC25 con-

verts the 4A Hz square wave from the backplane
divider into three oudluts of, + 2, + 16, and + 32.

One of these outputs is sefected as the basic Md

signal in the MC gating/-inverting circuit. The + 2

outlut is selected by ICISC when the meter is

autoranging to the correct range. This condition is

commanded by speed-up flip-flop ICfgB whenever

it detects an overrange cuunt. This shortens the

period of the MC signal to more rapidly advance to

the correct range.

The + 32 output fu selected by IC13A only on the

900 mF range (range f0). This condition is com-

manded by AND gate ICISD when the range l0

signal (Cd is present. The + 32 output lengthens

the period of the MC signal because a longer

"*p""itot discharge period is needed on range I0,

ani the capacitor discharge eycle is timed by the

MC signal.

The + 16 output is selpcted by ICISB' This is the

normal condition in the steady-state condition after

autoranging to the correet range' other.than range

10. AND gate ICISC enables ICISB except when

the speed-up flip'flop operates, or range 10 is

selected.

The MC divider is inhibited during the capacitor

charge eycle, and begins dividing the 40 Hz square

*"u" at the end of the capacitor charge cycle'

Therefore, the MC signal is a non-symmetrical
pulse. The negative portion equals the capacitor

"hrtg period plus the selected divider period of

.IC25-. The positive portion equals the selected

divider period of IC25 only. Of course' for very

small capacitors, the capacitor eharge time is such a

small proportion of the total cycle that the MC

signal approaches a square wave. For larger cap-

ciiors, ihe waveform becomes progressively less

symmetrical.

The MC signal is used to trigger the counter

reseUzero adjust in the charge voltage reference cir-

t0

ManualsPlus.com

https://www.manualsplus.com/


cuits, and to establish the capacitor discfrarge
period in the capacitor chargel&scharge circuits.

Ilr: rytrL*go*q transition ol the MC signat is us_
ed 

1n the drsplay & driver circuits to initiate display
update, and in the autorangrng control circuih to
clock lhe underrange decodi. 

-

CAPACITOR CHANGE CYCLE

1!; 
"T"ttor-charge cycle begins as the MC signal

Tlt o its positive-going transition at the conclusion
of its cycle. This transiUon triggers charjeldischarge

o

niplop ICI8A, causing it to change state. The
resulting logc lorrv output of ttre flip_frop is applied
to transistor switch el0&el0g, turnini it off and
removing the short 

{ro1 across the capicitor being

f:T:"d 
(Cd: This altows Cx to sia* "f,"rgini

thrgrlgh a precision resistor path toward ,eguhtd
+4.0 volg.

Two precision reference voltages are applied to dual
comparator/inverter circuit iCtOO "lrfo ICI0Z, "
lsrrer and higher reference. As eapacitor Cx

= for full scale reading
Table l. Summary of range selmtion variables.

l t

CHARGING
RESISTANCE

ManualsPlus.com

https://www.manualsplus.com/


CIRCtflT DESCRIPTION'(Cont' )

charges, comparator ICl0? changes state when the

chsrge on Q1'** the lower teference voltage;

ffiil-t"g Jgn* cvl,' Comparator IC106 pro-

il;;td*h"" tt'u "hdge on Ca reaches the

higtrer refurence t'ott*ge,-ptJa""i"g ::gt"l 
cvH'

The CVH p,rf,t t*ti "h"tgldtu"harge flipflop

ili'd"ii ffi; the capacitor charge q''cle-'

The meter uses the dnle period requirod for the

;;;J; to c;harge. *:T, *' 
I:: 

rererence

voltage (CVL) to"thB higtrer rd:5nce voltage

(CVH) ,o **'o'el"p"J*o*; The &Yg digit

count€,r circuit ctunts "Vao ol fq dt::mg thit i*:t-

val. The @unter "itJ" "t" ""t"gv enabled for

the ontire *po*tut-'th*gt cyete by the' TS

6*ti"tt t*iiittl JS"a;p"3* reset at CVL (mav

be delaved bv *;;;i*t)' Thy'.{: ceunt at the

end of th" capa"ito' "i*g" cycle is the count from

CVL tO CVH.

CATACITON DISCHANGE CYCLE

The capecitor discharge "y"t beq* when the

charge cycle enasl-elirt* p"t"t' the CVH pulse

resets chargel*sJarge nipnop IC18A and the fS

til gJ *q' Tfrit hirns on transistor switch

Ql0&Q109 *o'pi""o an effective short-circuit

across capacitor C'1, which provides the capacitor
ffiTt"ady-state condition

timing diagram'

19

MC

m
TS

rs

Cx

CVL

CVH

cR:l

cR2

LD

-]-G
EoR -/ . ! otspLlY C0UNT
couNT 

I-

* 3 4 s -  - - -  n  l l
fLJl

l!-
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detecb the point at which the charge voltage ex-
ceeds the reference voltage. The inverted output of
ICl06, by inverter ICIO5C, is the CVH signal.
Sincr the CVH transition initiates the capaeitor
discharge cycle, the C; charge voltage immediately
drop's below the higher referenoe voltage. Thus,
CVH is a narrow pulse.

For a capacitor charging from 0 to 4.0 volts, which
requires at least 5 RC Hme cunstants, the charge
from 0.20 volt to 2.60 volt requires I RC time cons.
tant. The charge from 0.20 to 0.58 volt requires 0.1
RC time constant. This provides a decade step for

-measuring high* value capacitors.

CHARGING NESISTONS

On ranges I thru 3, capacitor C; charges through
resistors Rl23 and Rl?A, a nominal resistanee otZ.d
Megohms. On ranges 4 thru 7, transistor ef05 is
turned on. This connects Rl2O and RllT in parallel
with Rl23-Rl% and drops the total resistance to
2.5 kilohms. On ranges 8 thru 10, transistor el06 is
turned on and Qf05 is ?gain turned off. This places
Rl29 and Rl30 in parallel with Rl2&R124 and
drops the total char$ng resistance to 250 ohms. The
four l0:l steps off6 frequency, the 1000:l and l0:l
steps of char$ng resistan@, and the change of

discharge path. ICISA also provides the TS
(inverted transistor switch) signd whieh resets the
MC divider and enables it to resume divider acdon.
The capacitor discharge condition continues for one
full.cycle of the MC divider, at which time the
capacitor charge cycle again begns. The 3-% digit
counters are inhibited during the eapacitor
discharge cycle by the TS signal.

CHARGE VOLTAGE REFENENCE

The 4.0 volt reference voltage is applied acrocs
voltage divider RlSs'Rlg6 on all ranges. This
establishes 0.20 volt as a lower ref,erence volSage on
cumparator ICl07. The eapacitor charge volt-age of
Cy is applied to the other input of the comparator.
When the charge voltage is below the refierence, the
output of ICl07 is high. When the charge voltage
exds the reference, the output chariges states.
The inverted output of ICl0?, by inverter ICI0SD,
is the CVL signal.

Qn ranges I thru 8, the 4.0 reference voltage is ap.
plied 4cross voltage divider Rlgl-Rlg2. which
establishes 2.60 volt as the higher referencrc voltage
on aomparator ICl06. On ranges g and 10, tran-
sistor Ql07 is turn€d on. This connecb Rl34 in
parallel with Rl32 and drops the higher reference
voltage on ICl06 to 0.S8 volt. In either case, ICl06

t3
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P$WEN
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I
L-

Aur$frlltu0tlt0 t
60ilrn& l'
crECUrrS: I

cvH i

14 Fig. 3. Block Diagram.

orcimrl, t, LB
0thsrr'rclB, c, D

ICSA,:Cr 0

- 
oounbr Rosot /

lcroAqugt
0104, l0,l03A

lc105A. BUoderran0s'
0ieodol

rc15A, rC17A, B
rc188
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lnvottir

te103B, lct05c, D
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MASTEN CLOCK
eD ctfrcutTE If-

TEGEIIO:
8[=869;nO
BP=8661p1.nt
C0 =Con1rc1 gggq6tt
Gf, =Cogn161 Xt*t
CVH c[Jhlgs ysltage, Hlgher
CVL=

--J
i F , l

GVt =fhlyge Yq6ss. Loier
Cx =GrpaGltor Eolno nar.rr,Eolng tlo.surod
LB =Lgw Batloty
[D =Lalch Dlsablo
iloalftsgl$ gloc1
0R =0vgp6ngg
TS =Tra[sl$lor Sf,llch
UB =lfn{sls6ngq

CHAEEE/OISCHANCE
ctncutf9

c0uNTnNS
ctBcutTs

I
, o l
I
I

_i
|  4 .0v
I

l5

i
I
I
I
I
I

Crystal
Osc / Eufler

tc14E, F

fo Geting
tc12

rc13D
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ir - ^nrsmrnr? /n.^-a \ ---c^-^-^^ .,xtlaaa +lrq| nrnwides a l0:l Step in RC

CIRCUIT DESCRIPTION (Cont.) reference voltage that provides a l0:l step in RC

EXAMPLE: 3&rF inserted here

STEADY STATE ON

MC

cvH y-!) i ^rn SPEED-UP MC
1 t ' l v _ - - - - - -

cvL I____ __--Q-a-Q-al
0

OR

AN OVERRANGE SIGNAL (0R = 372 glcll^.--^

courriiind nenclr zooo couNTS) cAN occuR UNDER
TWO CONDITIONS.

cl) BEFORE THE CHARGING . VOLTAEE REACHES THE

LOWER VOLTAGE REFERENCE CVL.

@ EETWEEN THE L0WER & HIGHER V0LTAGF . ...^.: 
REitRENbes, cvt & cvH. THls coNDlTloN ALWAYS

OCCUNS OI'I fHE CHARGE CYCLE IMMEDIIIqI-Y.. -
pnicirorng iHE FIRST oN-scALE cHARGE cYcLE'

NOTE: IHE SPEEIUP MC lS DISABLED AB0VE RANGE 7'

Fig.4 . Autoranging timing diagram.

;i;; -* combined to irovide 10 decade ranges of

eapacitance measurement'

AUTORANGING

When a capacitor is connected for measurement'

the capacitance meter always starts 91 
the lowest

;;;g [rurrgu r) and takes a reading' If the reading is

o""l""glcCIunt greater than,2000)' the meter

automalcalty stepsto the next hig[rer renge' The

;;; is repeated until an on-scale reading is ob

i*rr"a. This gives the geatest resolution for all

*"*o**"t ttl If a reading of lecs than 180 cpunts is

obtained, the meter underranges and rese8 to range

i. ttlt normally occun; only when the capacitor is

i"m*"d from ihe meter, but could oocur from a

l*rge change in capacitance' The HOLD positionof

the- nAf.lCE AUTO/HOLD switch prevenb the

meter from resetting to range 1 when the capacitor

is removed.

The autoran$ag sequence ocsurs as follows (see

fig, S and  i. Wittt no capacitor connected' the

*Jt", is on range I and the MC divider is operating

at the + 16 rate. With no capacitor connected' the

,roltage at the C1 terminals quickly reaches the

lower- and higlrer'charge voltage referencts during

l6
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the capacitor charge cycle. If th€ zero adjust is pro.perly set, a zoto,"*gi"S,froufJ,U"'Ji*rred. 
This

ryuen& repea8 at the + 16 MC rate.

Wl""_ a-capacitor is connected, a finite Hme is re
.q5d for the capacitol to ;"oh-il;tl*;;;
highe.r charge voltige refer"[.? ttcapacitor isvery large, the g-yc-digt *;;;;riiireach a fullcount of 2000 beiore.fi";"pl"i#J,ilL"fre the
L"y:r charge voltage ,**urr"*. ihii called theEOR (extreme overrange) condiUon e ruU countproduces the OR (overrange) output f;;"T;;digit counters. The oi ;iid';;;;s severarfunetions as follows:

o 
fq glocla the range daoder, ICl6, to the next
liglro range. In turn, tf," *"t JJ*uau, selecttJre rlnse variabtes ; "u;;-;;;*"t of adeeade larger capacitor.

{f-flon is inhibited on ranges g, g, and l0 toallow sufftcient discharge fi;;;, Iarge valuecapacitors.

. 
11{egrtr blqnhng flip-flop ICtgA to blank thedi"play until the "6o&,*g ir-r"""lrud,

This process is repeated until a range is reachedwhere the &% aigit *unG d, ;:, overangebef,ore the lower eharge voltage "*"r*o* is reached
9r:*g thecapacitor otnog, &"ilih; cVL signalis ttren produoed, *-hioh il"riuli A; cn (eounterreset) pulse. The &y, digit **i*-i*"t at CVL,. then continue *ll1ga..rf""6tor chargesto-ward the higher charge voltage ,Lr**. On thisrange, the counters *il oulo*rgJ befo"e th"capacitor reaehes the hrgher refereni-and advance

:ne 1nore range. This is the correct range, on whieht!r" 
tyr drgit counter will not *;;;. tVithoutthe_lR pulse, d,. yc di"id";;i;il.back to the+ l8 rate end a readingis tahen * J*"riU"O for thesteady state condition.

Gate ICIEB prwents 
F" OR pulse from dochngrange decoder ICl6 after it ,*oh; i*gu 10. .It isunfikely 

$at a eapacitor larger .lr";;;"*F will bemeasured to cause an overrange *"aiUo*o*;;
10, l* a shorted capacitor ""; ;iG; prtr acrossth" Cx terminats *ua """*,;"il;;;dltion. Such17

, i
1l

i
.t{
4

'g
?,4

. 
Il-"re, the.capacitor 

**gu cycle by resetting"n3ggyharge ftpfloe icr'ee-tilrough oRgate Icl03B.
' 

l_*ouo lryg:Ip_flrp-flop rclsB, whichctlanges the MC divider to Uru + g rate. T.hisspeeds up the autoranging proces to quicUy aa_vanoe to the correcj rang;.:Sinee Oei_,fC rate isalso the capacitor dish*g p"J.a] ill un*a_on
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CIRCUIT DESCRIPTION (Cont')

conditions prevent the Cx voltage from ever

reaching ttre trigSer charge voltage reference' In

such cales, the meter remains on range l0 and the

+ sign is display€d to indicate the condition' The

,"rgJ rO signal, Cs, enables " + " decoder IC104B'

If d;e OR sig5rat is generated while the " + " decoder

is enabled, lt tutos on the " + " $ign in the LCD

ditplay.

When the capacitor being measured is rernoved

from the meter, or for any other re&son a count of

less than 180 occurs, the meter automatically reseb

to range f. This actiorl is aeompliehed by-the

underrange decoder circuit. Type D flipflop IC18B

is set by tft" tS dgral, effectively enabling it during

the capacitor dit"h.tgu cycle.Ihe flip'flop is elockl

ed by the positive'going transidon of the MC signal

at the "uit"t of the capacitor discharge period'

Gates lCfSA and ICI?A & B detect whether the

&% digit counters reached a count of 180 or gpater

during the previous capacitor charge cycle and app

ly thJresult to the "D' input of the flte-floP' f q*

count is less than 180 when IC18B is clocked, the

UR (underrange) signd results. The UR signal ffiets

ranje,decoder ICl6 to range l.The IIOLD position

of the BANGE AUTO-HOLD sn'itch opens the UR

rfgpal path and holds the range decoder in the

prwtous raqge when a cqpacitor is renoved' The
^autoran$ng 

At*itt can still up-rsnge if a larger

capacitor is subsequently connected'

RANGE DETERMINATION

Range decoder ICl6 is a ceunter that advances one

"oonT*ith each overrange pulse and is reset by the

underrange pulse during the autor-ranging se-

qo"n*. ttt" oop.tt" of the range decqder are gated

io perfor* various functions on each range by @l-

tri decoden IC21,. 1C22,IC23, and IC%B' The

logic states of the contiof decodcr ]Euts, 
iden-

ufr"a o signals Ca thru Cr. on the sehematic

A*gt"*, "ti titt"A ln r"Utu 2 for each range' The

furiUons of these signals are as follows:

C6 selects 4 MHz fs frequency on ranges 1, 4'

Co selets 400 kHz fg frequency on ranges 2, 5'

C-; selects 40 kllz f6 frequency on ranges 3, 6'

CI selects 4 kllz f6 frequency on ranges 7-9'

C[ and Q selecti 400 Hz fs frequeney, selects
- 

+ 39 ikC rate, enables 1' + " decoder, and in-

hibits upranging of range decoder on range l0'

Cp selects 2.5 kilohms eharging resistancre on

ranges 4-7' 
ree and in-C6 selects 250 ohms chargrng resistar

hibits speed-up flip-flop on ranges 8-10'

Cs selects mF LED and selects 0'58V CVH on

ranges 9-I0.

r8
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9r sefec$ pF LED on ranges E-g.
9J sefeets nF LED on ,"d;;;:
!r selryts pF LED on ,"ni* i-e.C1 enables front nanel "-* ;Oj;; on {angs l-3.Additional outpuis o:llrol the placement of thedecimat point o-n the B% aigt L6;;phv.

DISPIJIY & Dru\{EN GINCUTTS
The display & driver circuib encompas thooedevices that are directly inuotuua in J"OA.i*g th"digtal readout on the sn, d;giitffhn ", *u

the unit LED's. This includes:all eircuit idendfiedas the "Display 
& Driver cir*ie ,li"Jir rig. a.

me A-Uz digt eountersare enabled by the TS signal
\ouslout the caprcitor.fr-g.;;fq and resdwhel the CR (counteneug jgn"f-* 

O,*n. "n"counters arc inhibited 
{T* ;"fi; Jnu the cnsignal goes baclc low. 
lhe *o,,i;"r; *;;urg

:Hllf:gg. fe ultl the d;;;;s" vortageretelence CVL i$ reaohed: The *uuto th* r€s€tsagain {and start of counfing i$dehyJ L a zero ad.iust intervail on ranges r, e]*i i)';";rr"b until

i
I,t
I,,

t

3
t )
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CIRCUIT DJSCRIPTION ( Cont' )

the trigher charge voltage referencr CVH is reach-

J. eiaft" poiot, tignJ TS disables.t*re counters'

The count stored i" 'l* counter will-thus be the

*.i"i-*ti""a "'ftitu the capacitor charged from

;vL ;cnH. This count remairs in the ceunter

undl the LD (latch disable) pulse occurs at the mid-

dle of the capacitorEschttg't "f*' The LD signal

;;;iff;*"Aated pulse aerived tryq-tu positive'

;;;;ffi 
dtr'" Mc signal' rhe LD Pulse

transfers the cuunt-ir,-to th" digit drivers, whieh

latctr the data and csnvert it to segment lighting of

. r , " r cpd id t s .Thebackp lanesqua rewave
iJr*fr*,tt &splar* a a0 Hz-rat1e' The blanking'
'fii|fd 

inhibG titu aitpt"v during autoranging

(On signal is Present)'

The counter is reset at the- beginning of each

capacitor eharge "V"f" *a takes another c'ount of

ti *p""itot U"i"l measured' lhe ladout 
is uP

ilJil h; middtJoi each capacitor discharged cv-

cle when thu n"w count is transfened into the di$t

&ivers bY the LD signal'

The decimal point and the " +"' " --' and 'LB"

display p'ortions oi ttt" LCD-{isptay arelig}rtedby a

direct cnnnection from a dtit'"t to each element'

The control decoder determines which decimal

pri* tft""fa be tighted and activates the curresp'on-

ding driver. The - + ", " - 
"'-and "LB" elernents are

each controlled by t a*oaut which is described

elsewhere.

The four unit LED's, which Te 
s,€?arate from the

LcD &spt"y, "'; i"aiJa"*rv driven bv signals

;; .#;nt'ot-J"*a"t' ittu control dec<rder

;; the operating range -*d 
lighT the correspon-

ding unit LEn to?oti$ the oqerator whether the

i"ai"*ed value is in PF' nF' PF' or mF'

ZERO ADJUST

The zero adiust circuit pe{miF compensation for

,*, leaa capacitance up to g5 
PF, 

(l}50 counts on

range 1). The 't"tt of counUng is aehyed until the

;;;tt* charge cycle has sta*ed' qfectivelv burv-

ing enougtr fs "e;t' to cnmpensate for test lead

;;;;ffi*. tnt iuno adiust varies the delav'

The CR (counter rese$ signal is derived in the

c.ounter reset/zero adiusi circuit' Th9 nositive-going

transition or tr,u r"rd signal,is coupted througlr an

RC network i"toictOsi' The time constant of the

RC network 'oJo i" an approximate 3 ps pulse in

the oudrut of ICI03A'

The CVL signal is applied through IC105B and an

SCnehrorktoICl0Sl.Onranges4thrul0,tran.
sistor QIOA is tu'Jon' and CilO and R119 from

the RC n"*o*' ihe sho* time constant of this

20
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network results in an approximate.S00 ns pulse in
the output of trCl0EA. On ranges I thru a, qtOe is
turned off. The RC network is now formed by
Cll0, Rlzl, and ZERO adjust control R4. Thi;
produces a nominal 300 ps pulse which can be
varied considerably in width by the ZERO control.

The 3 ps pulse is serially combined with either the
300 ns pulse or the variable width pulse in ICl0gA,
resulting in the CR signal. The S_i/z digit counters
-ar_e reset by the high level CR signal and are in-
hibited from counting until the CR signal goes low.
The ZERO control varies the delay fiom the CVL
signal to the end of the CR signal on ranges t_g. .
During this delay period, the fq cpunt is buried
because the capacitor charge cydJcontinues but the
counter is not counting.

If 
.!|re lPnO adjust is overcompensated, the {isplay

will still read zero, but extra cuunts may be'buiied
and eause measurements to be low. The .. _,,
decoder detects overcompensation. The variable
width pulse from ICI0EA enables the.. - " decoder,
ICIO4A. If overcompensation octurs, the TS signal
goes positive before the variable width pulse ends.
The " - " decoder then lights the .. - " ,ign of the
LCD display.

POWER SUPPLY

The capacitance meter operates from four..C,, cells
which provide 4.2 to 6 volts, depending upon the,
degree of battery charge. naw Lattery vJtage is
used to power circuits where 4.2 to O_volt powlr is
used and regulation is not critical. Battery voltage is
also applied to a DC-to-DC converter consisting of
transistors Ql02 and e103, transformer Tl0l and
diodes Dl0l and DlOg. The DC_to_DC converter
operates at approximately lE kHz and converts the
battery voltage to a l3- to 20- volt DC output which
is applied to regulator ICl02. The regulator pro-
vides regulated 10.0 volrc for most of thi digital-cir_
euits, and a 4.0-volt referenee voltage for ICl0lA.
ICl0lA compares the actual ,o,rr""voltage for the
eharging resistance and charge voltage reference
circuit with the 4.0-volt reference and controls

i
1

{{;
z
!

If 200 counts of the 4 MHz fe are buried on range l,
fol exa3de; only 20 counts are buried on range 2
when the fs rate drops to 400 kHz, and 2 counts are
buried on range 3 when the fs rate drops to CI kHz.
The zero adjwt accuracy is thus mainiained on all
three most sensitive ranges. On higher ranges, test
lead capacitance is an insignificanl portion of the
total capacitance and no counb strouta be buried.
Thus, the variable width pulse is replaced by the
narrow 300 ns pulse on ranges 4_10.

2l
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CIRCUIT DESCRIPTION (Cont.)

series pass regulator transistor Ql01 to accurately
regulate the 4.00 volt reference.

Low battery decoder ICl0lB compares the battery
voltage with a regulated 4.3 volt reference which is
derived by a voltage divider connected to the
regulated 10.0 volt source. The LO BAT segment of
the LCD display is lighted if the battery voltage
drops below the.reference. The LO BAT indication
appears below 4.3 volts, but accurate
measurements can be made until the voltage drops
ta 4.2 volts. Thfu $ves the operator a I to 2 hour
notice before use must be interrupted for bittery
replacement or char$ng.

The LO BAT indication 
'"n*"r, 

momentarily
wheq the POWER switch is turned OFF because
the battery voltage decays faster than the 10.0V
reference, causing low battery decoder IClOlB to
operate.

PNOTECTIVE CIRCUITS

CAUTION

Although the meter is equipped with protec-
tive circuits, capaeitor.s should always be
discharged before connecting them to ttre "

meter for measurement. A high voltage
charge or transient could exceed the limita-
tions of the protective circuits and damage
the instrument.

Diode Dl gives protection against reverse polarity

input at the battery charger jaek. Diodes Dl03 and
D104 and fuse Fl give protection if a charged
capaeitor is aecidentally connected to the meter. If
the charged capacitor is connected in the proper
polarity, but tho potential is greater than the bat-
tery voltage, diode Dl03 allows the battery to act as
a filter and absorb the eharge. If the charged
capaeitor is connected with reverse polarity, diode
D104 shorts the charge to gound. If the amount of
charge is excessive, fuse Fl opens the capacitor's
ground return path.

22
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SERVICING

BATTERY REPLACEMENT

Th"_iT$ment oPerate from four standard ..C,,
size flashlight cells. Ni-cad or alkaline batteries are
recommended. Select batteries from Table 3.
Batteries must be installed when the meter is inifial_
ly placed in service. 

_subsequently, ;rechargeable batteries mrrst be replal within I to
2j1'urloryrating time afrer the iO nef indicator
of the LCD display aptrrears; ni-cad tlpe batteries

must berectarged. If alkaline or zinc-carbon types
are used, low batteries should be removed im_
medi-ately to prevent instrument damage from bat-
tery leakage

l. Loosen the captive screw from the back of the
unit and remove the back cover (see Fig. S).

2. Install or replaoe the four ..C,, cells with the
polarity shown in the battery compartment.

FLASHLIGHT SIZE..C" BATTERIES

RECHARGEABLE
BATTENIES

I

i

GCT r.5 sB
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SERVICING (Cont.)
DISASSEN{BLY (refer to fig' 5)

NOTE

tosting, troublestrooting' q{ "sltatlon ad-

iustmints of the disassembled instrument'

fr" ripptu from most trlo\ilcr su.pplie may

adrnersefy affect the metet's stability'For best results, the unit should always be

;;ered from batteris, including bench
- : . . ;
For.batterY rePlacement,
remove only the back cover.

Captive,Scn* 
'

F ig .5 . DisassemblY

2/L
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l. Remove the back cover and batteries ag for bat_
tery replacement.

2. Remove the fuse from the front panel.

3. Unsolder the connection from the display board
to the ( +) jack of the front panel.

4. Remove four screws, one fiom each corner of

*:.TttO" 
of the housing, and remove the front

5. The entire display (top) circuit board is now ac-
ccssible, as is enough of the bottom board to per-
form calibration adjustment procedures. To
power unit from batteries at this stage of
disassembly, merely replace the batteries. Either
place the housing on a flat surface or replaoe the
back cover to hold the batteries ifi the compart-
ment.

6. Both circuit boards may be completely removed
from the housing for access to the bottom board
and for parts replacement. Remove one screw
from the approximate center of each board, then
compres the battery terminals and push them
through the slots in the housing. Leave both
boards interconnected. To power the disas_
sembled unit from batteries, leave the bottom
board extended from the housing and replace

25

the display bonrd, Aceess to both boards is now
possible while providing an electrical connection
to the battery compartment.

BASIC TNOUBLESHOOTING HINTS

Blown Fuse

If the front panel fuse is blown and the g30 is in the
AUTO mode, the meter will read a few pF for all
value capacitors (will not uprange). In the HOLD
mode, it will read zero or at the extreme bottom of
the range it's locked on,

Batteries Insertd Backwards

lf 9u polarity of one battery is reversed, the LO
BAT indieator comes on. If two batteries are revers_
ed, 

]he 
effective supn!), voltage is zero and nothing

worls. If three, or all four batteries ane inserted
baekwards, possible circuit damage may result, The
components most likely to go are Dl0g, DlM, and
Q108.

AII Display Segments Lighted

If all segments including the LO BAT, .. *',, and
decimal points come on, turn the unit off im_
mediately. Otherwise, the LCD display willbrepe'.
manetfilg damaged. The BT signal is probablyab-
normal
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SERVICING- (Cont,1

Checkout of Autoranging

circuit affecting catibration, or i{ yorr have reason to

believe the'unit may be out of calibration'

Recalibration should be attemfted only if you have

the recomrnended tmt equiprnent and calibration

standard capacitors. The aecuracy of the instru-

ment will be deEaded if less accurate calibration

standards are used, \rery few instrument shops have

standard capacitors of the precision rqquired to

calibrate tiris instrument. Yot" Model 830

Capacitance Meter will be adjusted to i$ ori$nal

acrcuracy if returned to the B 6r K-Precision factory

sefvice department for recslibration.

Toet Equipument Requid : i '

DC Voltmeter , O,%?o accuracy or better (B & K'

Precision Model2815 or 2831 or equivalent)'

Four miniature alligator cliBs end a l-amp fast-

blow pigtail fuse wired Per Fig. 6.

Preqiiion capacitors of 1000 pF (*0.05%)' 1'000

pF (t0.05do), and lq00 pF (* 0'2To)' Values of

oup"At"tto may by approximate (as long as the
'to"l t" is acturately known), but the tolerance must

not exceed that sPecified.

Procedure

Perform adiustments only in the sequence listed'

Lscations of adjustments are shown in Fig' 6'

A quick check of autoran$ng operation-may be per-

formed by inse*ing a short'hetweeli 'the " +f' arrd
'- " 

iacla. The display will blank and the m Yill
step througtr its l0 ranges'. one at 1 UPu; until it

loeks up orl;thc toP range^ The display remains

blank *od thu'i.+ " sign comes on and'stays on until

the short is rernoved. As tlle 830'steps'through its

ranges, the associated LED hghu and the deimal

points shift.

Autoranging Caugfut fur LooP

A missing or inqurreet,congol decqder signal can

."usu thJ a.utoranging circuits to getcaught in-a

loop (upranging and rffit to range 1 repeatedly

without reaching the coffeet range)' The 830 m;ay

work norrsally qn -the lower ranges in slrne cass'

Selectturg the ItrOLD r$ode brealrs the loop and

pla"es tie 830 in a steadpstate colditionn which

inay permit more effective troubleshooting' Check

control decoder sigprals,C6 thru C1.

CALIBRATION ADJUSTMENTS

The unit was carefully checlced and calibrated at

the factory prior to .shlpment. Readiustment is

recommended only if rqlairs have been made in a

26
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l. Make sure the LO BAT indicator is off. iieplace
batteries if necessary.

2. Remove the front and ba& cpvers as shown in
Fig 5, then replace the battertes. Do not we a
power supply. Circuit boards should remain in
the housing for calibration adiustments.

3. Measure the dc voltage at the 4.00'V test point
(see Fig. 6) with reqpect to circuit com*on,

4. Adjust Rlll for a reading of 4.00 volts on the dc
voltmeter.

5. Connect the special, short test leads with l-amp
pigtail fuse as shown in Fig. I to the circuit

' board points to the (+) and (-)
jaeks; but witlrout tbe pecision capacitor

6. ZERO the meter. 
,. 

n

7. Connect the 1000 pF precision capacritor and ad-
just Rl94 so'the meter reads the exact value of
the precision capacitor.

8. Connect the 1.000 pF precision capacitor and
adjust Rl27 so dte meter reads the exact value of
the precision capacitor.

9. Connect the 1000 pF precision capacitor and ad-
just Rl30 so the meter reads the exact value of
the precision capaeitor

27

c)
e

trltm
ffi

R1 23

4.00v
Test point

R 1 1 1
4.00V Adjust

m24
1 000 pF AdJust
R127
1.000 pF Adjust

,  Rl30
1000 pF Adjust

( + ) j a c k
equivalent

IMPORTANT
Use shoftest possible
wire length.1 Amp

tast-blow
pigtail fuse

Fig.' 6.'Calibration adjustments
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LIMITED ONE-YEAR WABRAI{TY

DYNASCAT{,ConFORATION warrants t9 the l1dld.pot"rtaser 
that its B & K-Precisim product'

and the comtrrorrer'.t parb thereof, will be f*--fi"; a"r&tr io *ott*anship and materials for a period of

one year from the date of Purchase'

DYNASCAN will, without charge, repair orreplaee, at-its option" defective Produet 
or cornponent

parts upon delivery to an authorizfo B & K'Pr€cision **iT *ttt1ct*.ot the 
{a1oV 

srvice depart-

;;;, ac.nmpanied;t;*f of the date of purchase in the form of a sales receipt'

To obtafur wananty coverage, this product must be registered by completiig 3:d 
mailing'the enclosed

*";;""fr-;;;;;;" card- to olNeiceN, s d K-Preeision, &s West Co*Iand Street'

ifri""so,I1i"iit OOOgf within fifteen (15) jays from the date of purchase'

Exclusi,ons: This warnanty doos not apply in theevent of mb'se or ab'se of trre prodwt or:as a reltt

of rmatithorized d;;#;;;. i-i void if the seriol n'mber is altered, defaced ot removed'

DYNASCAI{ shall not be liable for any consequential damages, ineluding without limitation damages

resulting from loss "f ;. some states do not "tti* limitation of incidental or consequenti'al damages' so

the aboie limitation or exchrsion may not apply to you'

This warranty $ves you sp9cific rights and you may also have other rights which vary from state to

state.

For your cpnvenience we suggest you contact your B & K-Precision distribut'or' who may be authoriz-

ed to make rqnirs or ean refer you to the rr"O"& service eontractor' If warranty service cannot be ob-

taind locally, pleale send the,rrrit to B & K-Precision service DepTtment, 6460 west cortland street'

Chiogo, Iuino.,rs 606gf, properly packaged to avoid damage in shipment.
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TEMPU0 = tsmpsmture coefficient ln ppm per oC.
0F = disipation foctor @tkHz, e*cept eloctrolyticr @l20Hz, Mica @1MHz.

. 0A = dieloc.tric abserptioo.
LEAKAGE = ohms x pF. except otect.olyticr'. AA let 1rtY.

i ,

*.

:i

*
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