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WARNING

AN IN HIGH POWER CIRCUIT AREA (DISTRIBUTION TRANSFORMER AND BUS
BAR)
BEFORE ATTEMPTING ANY MEASUREMETNT, DOUBLE CHECK THAT THE
RANGE SWITCH IS AT THE CORRECT POSITION.
IF THE RANGE IS INCORRECTLY SET, A DANGEROUS ARC OF EXPLOSICN

WOULD OCCUR.
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. Qutline

The 3232 digital hi-tester is a digital multimeter for frequency,

.diode test, and continuity test functions in addition to direct
current voltage, altenating current voltage, resistance, direct
current, and alternating current measurement functions. It has
output data and facilitates Zero adjustment at full count.

2. Specifications

Measuring method: Double intergral method

Display: 3— |/2 digits LED, character height * 18mm Max. 3189 with
unit symbols {(decimal point, mV, ¥, , ki1, ML), xA, mA,
A, Hz kHz, AC —~— [1PQ ], [ADJ], A, AUTO,
HOLD, M

Range change: Auto & manual {manual only for current and fre-
quency)

Input over display: “OF” or “ —QF" {excluding DC1000V, AC750V, DG/
AC10A)

Buzzer alam (excluding DC 000V, ACT50V. DC./ACI0A, ()

]

Polarity display: Only “—" is displayed automatically
Battery Low: {& mark lights up {at 4.2v and less, £0.1V)
Sample rate: 2.5times/second
Operating temperature and humidity: 0C to 40°C at less than 80%
humidity
Storage temperature and humidity: - 20°C to 60°C, at less then 70%
hurmidity
Temperature property: (400 ppm + 0.3 dgt)t8°C.
AUTO POWER OFF: Power turns off B0 mihuters after the last
setting. Turn tc off to start measuremet,
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Power sour.cg(gUM—Ii)Xa( ?50|hours zontinuous use at DCV)
Power consumptfon: 15mW TYP, (DCV) 18mW TYP, (ACV)
Withstand voltage: AC 3 kV (one minute) Terminal —case
Dimensions and weight: 160(H) X 85(W) X 33(D)mm 800g (Approx)
Accessory: 9170 test leads; battery, SUM3 X4; Spare fuse §.5A/250V

{dia. 5.4 X30) nonarcing type. '
Optional Accessory: 3014 high voltage probe
Maximum overload input:
V/Hz terminal: 1100VDC or DC + AC peak one minute
/umA/ ) «atterminal: 250V AC Max. one minute, protected

by fuse

I0A terminal: (2A DC/AC one minute

¥ Frequency measurement is separately specified.




Measuring range (23°C £5°C, 80%FRH or less no condensation)

After zero adjustment

[ Function Rupge Accuracy I Note L
300mV | + (0.359% rde + 2dut) >100M0 o
' 3V " 11MQ {Approx)
ey 30V " . MO {(Apprax} .
300V | + (0.5%cdg | 2dgl) »
1000V [ £ -(0.6%rdg +2det) T " R
AV |+ (1.0%rdg+4dgt) 1IMQ (Approx) }
. 30V " JOMA {Approx)y | 40
ACY 300V : " " ~500H
1H0V ” u
3000 | = (0A%rdg+ 2dgr) Open torminal voltage <10V [Ap
kG ’ & prox)
Q 30kL | . " .
300k " : 0.65V 1L 0.2V
3000kG | 4 (L.0%rdg-+2dat)
J0MQ | + (2.0%rdg | 2dgt}
3k | £ (0.52%rdg +Adg)
30Kk "
L P0 300k ” <0.45V
3000k | = (L.0%rdg - 4d)
30M0 | = {(2.0%rdg+Adgt) _
30mA | - {LO02rdg+ 2dgt) 100 (Approx)
DCA 300m N " 10 {(Approx)
1A | = {(1.2%vdg+ 2cdgt) <15mf}
30ma | - (122 rdg+ 4dpt) {Approx}10Q |
ACA 300mA ” 1Q ] 40--500Hz
1A | = (1.5%vdg+ddgl) < 15mi2
B 300Hz | + (0.15%rdg +2dgt) | ¥ 10sec > approx. LIMIQ
iz 3kH= | + (0.12%rdg | 1dgt) lsec AT 1kH:
30kHz " 0.1zec {36z~
00Tz " Olsec 320kHz
Conti- Thresholed Tebel: Jess than 2k or less Open terminal voltage
nuity Respance time [0 0msect approx . <about 15V

Roemaining figure: one digit

X Gate time

Freguency measuremant Maximum input sensitivity

LOWER LIMIT

Rectangular

Sine wave ‘ e

T LUPPER 1,1MIT

Qverlcad voltage

ong minyte

30H:z

~320kHz

SUOmVrmsl 800mVp-p| 5 0V A | 800V DC+ACueak

3. Operating instructions

SWARNING

This instrument. is desingned to prevent accidental shock to the
operator when properly used. However, ne engineering disign
can render safe an instrument which is used carelessly. There-
fere, this manual must be read carefully and completely before
making any measurement. Failure to follow directions can result
in a serious or fatal accident.

3— 1. Names of sections and functions

Precautionary Notes

@®The | BATT |mark appearing in the display indicates that the
batteris are worn—out. Replace the batteries with new ones.

@Atways turn the power switch | OFF Jwhen net using the instru-
ment. ‘ '

@Always check to make sure that the fl_.lVI"IC‘CiDﬁ switch setting is
correct, and that: the test leads are plugged in to the proper
terminals before rﬁaking a measurement.

@in order to protect circuitry, a fuse is provided for ¥V * @ « Hz -
) - mA terminals. No measurement is possible at these terminals
if the fuse is burned. If open—circuit is i_ndicated (o0 ghms when
touching both leads together in ) function), replace the fuse.

Do not store the instrument in a high temperature, high humidity
{ocation, and avoid areas where,‘condensation is likely to occur.




3—2. Name of section and functicns
Pl 3—2—2. Functions

L]

—2— (. Front |
3 ront pane (NAutorange

- Sweich

In autorange the optimum range is selected automatically without

T Change Swich
Bows
— Hang.e

setting the range key.

Set the range manuaily when making measurements close to full

i

y.
'mA - wp . Hz-0-v terminalt

—)

scale since the range — up moves the range higher between 2800 ~

|0F!'

3200. The range —down moves the range lower at 2€9.

Sange ke

(DAutorange is actuated (AUTO mark lamp glows) in the following

..!_|.p|(
=

A

cases. _
@in V or { function

@AC, LPD/DC, Q key is depressed

@When the range key is kept depressed for several seconds.

=

FurglLor swiclh

TENTHER
. —COM rermena’

| TAD Key

|
0 ADJ.
4
i
DS 0o AE T 3104

{@Manual operation (AUTG mark lamp turns off)
@ When range key is turned on.
@When the function key is turned to Hz, ¥, 30024, 30mA,
300mA, 10A,
@When 0AD. key is depressed and [ ADJ Imark lamp glows
(2) QADJ (zero adjestment)
When the OADJ kay is depressed, [ADJ Jmark lamp will light
up and data turns to zero. If the value is X, when the 0ADJ
key is depressed, display turns to X—X, for the input of a
next value X. It is useful for offsetting the resistance of test
leads or measuring differences. However, it compensates up
—ns to +3199 only and excessive count is shown by “OF or ** —
L OF'". This applies when input is excessive for the range (e. g.
f _—::-;:4 j input of i?:.?v or over in DC 3V range}. .
Fr J LADJ |condition may be released by pressing the 0ADJ key
or by changing the function key to AC+» LP(Q - Hz/DC - -
] or by turning off the power switch.
—

Sata holo ey
QUSITAL

10A  300mA J0mA fhar &

I
LTI

104

E

DATA [HOLD
O0& lermra

Ortin: iy Mar<

|r'l:|C, mark
D sprlay

232

LPR mars

AD. mar«
Auio mars

aro MkQHzumAY

nE[}J WE] HOLD ~me o

HIOK |

j I |
|
MinEJS "'f\al'(J
I

\
[
\
3alt mark




(5K0verflow
I reading exceeds 3200 in each function range, "OF" on + side and
“—OF" on —side are displayed. Decimal point, unit and symbol of -
that range are displayed(so is | ADJ | mark lamp.).

{6)Buzzer
@t reading exceeds 3200 in each function range, the buzzer

sounds intermittently, except for @, LPQ, # ] functions.
@ The buzzer also sounds continuosly at less than the threshold
level in® P function,

3—2—13. Names and functions on rear panet - Baitery cover
Note: See parégraph 4 .

for data output. e

Mote: [ ADJ |mark may be displayed when the key switch is
depressed or when measurement result is shown.

Note: When [ADJ |mark is turned on, the range Is fixed even in
the autorange and the range cannot be changed until
autorange is released.

Note: While display is blank (Hz measurement or when function is
heing changed), zero adjestment cannct be made.

Note: Zero adjestment cannot be made with #+ D function key,
Note: When | ADJ |conditon is released by the 0ADJ key, the
conditen prior to Zero adjestment will be reinstated.

(3)Hold function
Each time the HOLD key is depressed, the HOLD mark glows and
all the data is hold, with the exception of f5] mark. While data is
hold no switch functions except for the HOLD. key (Unless the

I

display lamp is an.) "Connccier for data oulow

The HOLD candition is released by pressing the HOLD key or by @AC Adapter jack ACF:LT:D?ST:LII&
turning off the power switch. ‘ Connect the AC adapter (DC 6V) to this terminal. The center pin is

Note: Data hald does not operate in #J functicns. negative. (@®—G—

Note: The HOLD condition is not released by changing function. 3—3. Measuring method

{4)Range control function Place batteries in the case, after referring to instructions for replac-

{1
Setting from autorange (¥, £ function) to manual range must be ing battery (6).

In AC adapter uperation, AC adapter cord ta the AC adapter jack, and
insert the adapter plug into AC cutlet. Turn on the power switch.

done each time the range key is depressed. Each time the range key
is depressed the autorange is fixed and each time the key switch is
depressed the range goes up one range higher. After the highest

3—3— 1. Direct current voltage measurement
range, the dislpay returns to the lowest range, and this process is

repeated. AWARNING:

T torange, depress the range key f | ds, . .
0 return 1o auk g press he rang y Tor several secands Maximum allowable input is DC 1000V

change function switch to AC * LP{Y « Hz/DC « Q@ 9 P key, or turn i
off the power switch.

_9_




(WPlug the red test lead into the V terminal, and the black test lead
into the —COM terminal.

{@set the range switch te V.

QPress the AC-LPQ - Hz/DC * {3 * ™ D key to obtain the appropriate

’ current mode for the measurement.

(@Cannect the test leads to the circuit under test and read the value
from the display.

®For manual dﬁérations, press the RANGE key to make the AUTO
mark disappear from the display.

OFollow this by pressing the RANGE key repeatedily until the proper
range is obtained.

(OShort the test lead tips together and press the 0 ADJ. kay to make
the [ ADJ Imark appear in the display. Take the measurement and
read the valur from the display.

Note: In the DC 300mVirange, since input resistance is a high
value (> IOQMQ), noise will cause the display to show a
reading even though there is no measurement input. In this
case, shout the test lead tips together and press the 0 ADJ,
key to make the [ADJ | mark appear in the display. The
effectively sets the meter to the zero paint.

Note: When taking voltage measurements where spikes and other
distortion are present In the waveferm (e, g., horizontal
output from a TV set, etc.), use positive (+) polarity read-
ings. Negative (=) polarity readings will be grossly errone-
ous.

3—3—2. Alternating current voltage measurement

AWARNING:
Maximum allowable input is AC/750V.

(DPiug the red test lead into the V terminal, and the black test lead
into the —COM terminal.

(&Set the range switch to V.

DTurn AC * LPQ - Hz/DC - Q +# » switch to AC. (AC mark glows)

{@Connect the test leads to the circuit under test and read the value
from the display.

(@For manual operations, press the RANGE key to make the AUTO

mark disappear from the display.

@Follow this by pressing the RANGE key repeatedly until the proper
range s obtained.

3—3—3. Resistance measurement ({2)

(DPjug the red test lead into the Q terminal, and the black test lead
into the —COM terminal.

(2)Set the range switch to £,

@Press the AC * LPL2* Hz/DC + £2 +-#+ D Key to obtain the appropriate
current mode for the measurement.

@Conneact the test leads to the circuit or component under test and
read the value from the display.

®To place the instrument in the manual mode, press the RANGE key
to make the AUTO mark go out of the dispiay.

@Follow this by pressing the RANGE key repeatedly until the proper
range is obtained.

@Short the test lead tips together and press the 0 ADJ. key to make




read the value from the display.
Note) In high resistance measurement, apply shielding or use shield-
ed leads. Guard shield

Lead test (Black} Lead test (Red)

LPQ (low power ohm)
Many diodes and transistors are used in electronic circuits. When
measuring resistance in these circuits, parts must usually be
remaoved from the circuits, since diodes and transistors function
when voltage exceeding a certain value is applied. In LP{l,
however, applied voltage is kept low to permit in—circuit mea-

surement.

32—3—4. Direct and alternating ¢urrent measurement

MAWARNING:
Maximaum allowable input 320maA.

Mrlug the red test lead into “A * mA terminal, and the black test
lead into the —COM terminal.

(@Set the function switch to either 30mA or 300mA range,

@Press the AC/DC key tc obtain the appropriate current mode for

the measurement,

-12

@Short the test lead tips together and press the 0 ADJ. key to make
the [ ADJ |mark appear in the display. '

®BConnect the test leads to the circuit under test and read the value
from the display.

{0A range

2 \WARNING:
Maximum allowable input is {0A, and there is no circuit protec-
tion in the [0A range. Do not apply voltage te the terminals in

this range.

®For measurements in the 10A range, plug the red test lead intc the
10A tarminal.
(Dset range to 10A; take the measurement and read the value from
the display. (less than 3 min. measurement)
3—3—5. Frequency measurement
Measurement range is 30Hz to 320kHz. Confirm input level before
making measurement,
@Connect the red lead to Hz terminal and black lead to —COM.
(@Set the function switch to Hz and AC * LPQ * Hz/DC - 3 - p
switch to Hz side.
(3Select frequency range by pressing the range key (manual).
@:Connect the test leads to object to be measured and read the
display.
Mote: In frequency measurement, measurement time varies due to
gate time. In low frequency, two or more samplings are
required.




3 -3 6. Dicde test, continuity test

(DPlug the red test lead intc the®t, D, xA, mA terminal, and the
black lead into the®~COM terminal.

~(@Set the function switch to PFD . Turn AC » LPQ » Hz/DC * O < D

switch to-# !, Reading before measurement is 1200 to |800C.

(3DWhen testing a diode, the ®, M, uA, mA terminal will be the +
side, and the —COM terminal will be the —side. The anode lead of the
diode should be connected to the +side, and the cathode lead
connected to the—~side in order to get a forward bias reading.(Note
that this voitage reading is a rough figure only.) Cannecting the
diode 1o the meter backwards produces a meter reading of battery
voltage, and this car be used to indicate the good/no good condi-
tion of the diode,

@When tesing for continuity, the audible tone will sound, and the
~whde mark will appear in the display to indicate continuity.
Disregard the display reading.

{The buzzer socunds at less than 2kf2.)
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4 Data output

Data is output through the BCD data terminai (A, B, C, D}, synchron- -
ized with the BCD timing signal (T). Units and functicn codes are
also output. However, 30mA and 10A range signals are output sepa-
rately. A power source terminals (V, G) are provided.

Timing chart is shown in Fig. 2 {negative logic: Active Low)

Timing signal (T) o[e e e e[ o e

BCD data (A, B, C. D) "N X XXX ™

# Confirm data while timing signal is in L {=0).
{1} Output interval: Once each 0.4 second
(2) Output terminal

12-10
r 2 3 4 5 & 7 8 9 10 | }

G v N R, R, T b ¢ 8 A
R: :30mA range R: :10A range
N  :No-connection

(3) Output circuit Fig. 3

out
Fig. 4

V and G are supplied externally.
Q& (y: 2V to I5V)
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Mote: GND of the cutput terminal is connected to GND of batierie.
in the bady. GND of batteris in the body is | 5V relative to @The fourth digit (10°) of display is shown in Teble 2.
COM terminal. Therefcre, make sure that circuit to be ’ ~ Data A I3 ¢ | o
measured and the adapter are insulated. | 0 '1_ i 1 7 1 x i
(4) Data format 1 0 1 1 X
BCD data is output consecutively from block () to dlack (D as 2 1 0 1 %
shown in Fig.2. They are at H level until the next output. ' 3 0 0 1 X
in the following description. A is the lowest bit (2°) and D the + Pt R 1 1
highest bit (2. A S
(DThe first digit (10°) of display is output in BCD parallel. X | Don't Czn:z
@The second digit {10!) of display is output in BCD parallel. Table 2
@The third digit (10%) of display is output in BCD parallel. Note: Zero suppressor is shownin Table 3.
Data is shown in Table I.- | Data A B ¢ D
: ) ROSE 1 1 1 1 :
Data ” A B C D_ j n . A 1 n |
0 1 ! ) 1 @_7 . T T3 .
1 0 1 1 1 —-- - - S ;
2 1 0 1 1 Table 3
3 ] 0 1 1 Note: Overflow is shown in Table 4 and 5. o i
i 1 1 ) 1 In case of {OF) i
5 0 1 0 F o1 S~ —— —
6 1 0 0 ] ]_Slock A B C D |
7 i} 0 0 1 o 1 1 1 1
8 1 1 1 0 @ 1 1 1 1
9 0 1 1 0 @ 1 0 1 1
- Table 1 - @ 0 , 0 ! L
: Table 4
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In case of {—QF)
Brock A I3 C D
O 1 1 1 1
@ 1 1 1 |
€ 1 0 1 1
0 0 1 0
Table 5

®rositions of decimal points are output in BCD as shown in Table

6. Py, P2, Py are decimal positions shown in Fig.5.

Decimal . ’
points A B c VD
None 1 1 1 1 iow 4
P, 1 0] 1 1 P, P, P
1
P, 0 0 1 1 Fig. 5
Table 6

Mote: In case of overflow, the point in the range is output.
®Units are cutput in BCD, Output codes are shown in Table 7. ‘

Units A B C D

Nane 1 1 1 1

mV 0 1 1 1

V 1 0 1 1

mA 0 0 1 1

Q 1 1 0 1

kl 0 1 0 1

MO 1 0 0 1

Hz 0 G 0 1

kHz 1 1 1 0
—18— Table 7

#

(DFunction codes are output in BCD. Qutput codes are shewn in

Table 8. [ =

Fune, A B C
DCV 1 1 1
ACV ] 1 1
DCA 1 0 1
ACA ] 0 1
Q 1 1 0
Hz 0 1 0
LPD i 0 0
W 0 0 0
Table

Note: D (2%) is 0 in {0A range and is 1 in other functions.
#Signal in 30mA, 10A range are shown in Table 9.

Note:
Note:

Note:

Note:

output 30mA 10A

J0mA 0 1
10A 1 ¢
Table 9

It is | in other than 30mA, [0A range.

Data in 30mA, 10A range is equivalent tc data output in
300mA range. Thus when the signal of 30mA, t0A is output,
data needs correction. For instance, 20mA measured in
30mA range will show data 200.0mA which require moving
the decimai point. In 10A range, mA must be changed to A.
Data output while range is being changec in autorange
measurement should be ighored.

In frequency measurement, data is output repeatedly every
0.4 second when gate time is long {in 300Hz and 3kHz range)




but in 30kHz and 30CkHz range, data is cutput only every 0.4
seconds due to short gate time.
Note: Sampling time and data output are not synchronized.

5. How to operate the handle

The handle is used as a stand. Pull both ends of the handle, turn
it and push it back.

S — ' —_— -

Pull out gently

8. Replacing batteries

(1} Remove the battery caver.

(2) Replace batteries, observing correct polarties.
7. Replacing fuse

A fuse is provided on the side of the rear paneL.Push the upper side
of the fuse holder gently with a finger, pull the fuse aut and replace
it.

8. Applications

As described in 4, data is output to BCD code with timing signal. An
interface circuit is requirad to connect external circuits to the data
output. An example of parallel interface circuit is shown in Fig. 6.
TCA0ZZRP is an octal counter/ divider and TC4042BP is a QUAD “¢”
latch. Process 10° — 102 digits referring to the BCD output of Table
1 and 10° digit, decimal point, unit, and function referring to each
code table of the BCD output.
Note} This interface circuit is not necessarily usable for all exter-
nal circuits. interface circuit must be determined after
carefully studying data input from external circuits.




| model 3232 deta output termlnal

o v on

Chep Q\,BLP‘,T ch

B A
: Range
; o] o o} Ri 30mA
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RZ2 ' 10A Range
4081 (343
[LU3
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Olu 151588
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anzz Qs
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