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f) Resistance : 0Q2-~50M(2

g) Capacitance: 0.01nF ~20mF

h) Coil : 0.09mH~300mH

i) Temperature : -50 °C - 1350°C (-54 F - 2462 °F)
j) Frequency : 0.5Hz~5MHz

A. SAFETY INSTRUCTIONS

This manual contains safety messages and warnings that
must be obeyed to use the instrument safely and properly.
Please follow the manufacturer’ s procedures through out this

manual. Improper use may lead to damage the safety
protection provision.
1. Safety Information

* TP1920
a) Over Voltage 1000Vdc/ 750Vac (Category II)
b) Over Voltage 800V (Category III)

* TPI19411

a) Over Voltage 1000V (Category IIT)

by Over Voltage 800V (Category IV)
2. International Symbols

a) ~ Alternating Current (AC)

b) == Direct Current (DC)

o) & WARNING

dy A\ CAUTION!: RISK OF ELECTRIC SHOCK

8) = GROUND

f): B DOUBLE INSULATION

g) = FUSE

B. PRODUCT DESCRIPTION
a) Main Body
b) TestLead
¢) Protection Boot
d) R5-232 Cable and CD
e) Accessory
+ K type thermocouple probe
* Current Adapter A254 (10/60A)
+ Current Adapter A256 (40/400A)
+ Current Adapter A296 (400/1000A)

C. SPECIFICATION
1. Basic Specification
a) DC Voltage:0-1000V
b) AC Voltage: 15mV~1000V
¢) Accuracy
+ DC Voltage: + (0.05% +5)
* AC Voltage: + (0.4% + 40)
d) DC Current: 0-10A
e) AC Current : 20 pA ~10A

2. Features

a) Triple Display: 50000 count

b) Analog Bar Graph : 51 segments

c) Back Light ; Allows viewing the display in dark.

d) MIN/MAX Mode: Displays Minimum and Maximum
Average Values

e) Compare : Compares the measured value to reference
value and displays the result as HI, LO, or PASS

f) Hold : Holds the readings on LCD (Two readings will
be held automatically)

g) Record with Time Stamp: Stores the measured values
in preset time intervals with its measured time.

h) Storage and Reading

i) Transfer the measured Values to Computers (RS-232C)

3. Digital Multimeter Specification
a) DC millivoltage

Range Resolution Accuracy
Sl L2 0.05%+5
500m 10y
b) DC Voltage
Range Resolution Accuracy
ekl 1004 0.05%+5
S0V Tmv
500V 10mY 0 1%45
1000y 100mY
c) AC Voltage
Accuracy
Range | Resolution | 50Hz - 450Hz~
= 450Hz <<5KHz
5y 1000/
S0V Tmy
[o] 8l
S0y oy 0.4%-+40 | 0.6%+40
1000y 100mY

* Frequency sensitivity : more then 20% of F/S
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: Accuracy
Range |Resolution f——o SR
< 20KHz 50KHz
5y 100/ —_—
50V TV 0.8%+40 | O
500V oy |
10004 100my | ------
d) Resistance
Range Resolution Accuracy
500 Tma 1% +10
5000 10mQ
5KQ 100mQ 0.05%+10
50KQ 10
500K 100
SMEQ 1000 19410
50MQ TKQ
e) DC Current
Range Resolution Accuracy
500pA 0.0TpA
5000 pd 0. 1pd .
T o 0.15%+10
500mA 10pA
A 100pA .
104 TmA ik
fy AC Current
Range Resolution Accuracy
S00pR 0.0Tpk
20005 2108 0.75%+10
50mA T
500mA 10pA
! 100 1.5%+5
104 Tma

g) Capacitance
Range Resolution Accuracy
SnF 0.0Tnk
50nF 0.1nF
500nF 1nF
Ouf L2ty 2%+10
S0pF 100nF
500mF 1uF
SmF 10pF
20mF 100pF
h) Inductance
Range Resolution Accuracy
S50mH 0.0TmH 59%+20
300mH 0.1mH 5%+50
i) Temperature
Range Resolution | Accuracy
-50T ~1350T 01T 2%+/-17T
- 54°F ~ 2462°F 0.1F 3%+/-1F
j) Diode
Range Test Current | Drop Out Vollage
oY TmA 3V
k) Continuity Test
Range Response Time | Drop Out Voltage
5008 <1mS 3V
+ Standard Level : Beeps under 100 and stops
I} Frequency eieret
Range Resolution Accuracy
50Hz 0.001Hz
500Hz 0.01Hz
5KHz 0.1Hz
50KHz 1Hz 0.05%+5
500KHz 10Hz
5MHz 100Hz

* Minimum Frequency : 0.5Hz
* Sensitivity : 0.5Hz ~ 5Hz ; 600mY

Z ~ 500kHz | 250mY

5H
500KHz ~ S5MHz : 400mV



m) Duty Cycle
Range Resolution Accuracy
0.1~99.9% 0.1% Mote

4, General Specification
a) Max. Voltage between any Input and Ground
+ 1000V ACDC~19411
+ 1000VDC, 750VAC 19211
b) Fuse Protection
+ A Input
1000V~ 19411
10A/600V - 19211
* umA Input
440mA/1000V - 19411
500mA/600V ~19211
c) Altitude : Operating - up to 2000m
Storage - 10000m

e) Storage Temperalure : 20°C-60C
f) Temperature coefficient

g) Relative Humidity . .
+0-80%(0C-35 C/32F-95F)
+0~70% (35 C-40°C/95F-113"F)

dg Operating Temperature : 0°C - 40CE32 F-113]
4°F-140"

0.05 x ( specified accuracy ) / 'C ( <18°C or »28°C)
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h) Power Suppl gfo 9V (NEDA 1604, JIS 006P or IEC 6F22)
=

i) Battery Lif hrs
E Calibration Interval : 1 year
Size
+ 210mm x 95mm x 47mm
+ 220mm % 110mm x 85mm (with boots)
[) Weight: 5709
850g (with boots)
D. PARTS AND NAMES

1. Display a)

‘mmid REC AVG REL ind ﬂ

”BELB HB%*-

aj Main Display -
i

Sub-Display 1 * *% * *
¢) Sub-Display 2

d; Unit Dlsplag by dboe) o) d)
Funclions Display

1) Analog Bar Graph Display

2. Rotary Switch

Turns the instrument off. When not use the

_(_)_FF instrument, set the rotary switch at OFF
w27y Measures 0-1000V AC. PressC Jbutton to
- change the functions in orders of ACV—dB— Hz
- —ACV.
sc— Measures 0-1000V DC. Press ([ _1button to
é V¥  Change the functions in order of DCV — ac+dc
o — DCV
Uses to select the Adapters. Press ©_ button to
Adp change AC to DC and press RANGE button to
L select the Adapter.
Measures 0-500mV. Due to the high input
=  impedance in this range, the 0.000mV would not
my be displayed when the inputis open. __ishould
not be a problem when measuring an actual
L value. Press | button to selact AC or DC.
oS Measures 0-50M Q. Press @ button to select
B the function in orders of —nS — Beep.
_#  Measures forward voltage drop of the dicde
- Measures 0.01nF-20mF capacitor or 0.01mH-
¥ 300mH coil. Pressl ‘button to select coil or
_fg' capacitor.
. Measures frequency or temperatures using K-
ﬁ}: type thermocouple. Pressbutton to select the
L function in orders of Hz >C —F.
— Measures 0-5000uA DC or AC current. Press
;{i L ([C_J butten to change the function in orders of
o DCuA — AcuA — ac + dc uA.
~an Measures 0 - 500mA DC or AC current. Press
mhde L button to change the function in orders of
- DecmA — AC mA — ac + de mA.
i Measures 0-10A DC or AC current. Press ©_)
"ﬁ" 1 button to change the function in orders of DCA —

ACA —ac+dcA.



—-

a) To measure the voltage, set up the rotary switch and the

test lead as shown above.
b) Connect the test leads to the circuit to be measured

¢) To measure frequency or dBm{dbV) in AC volt, press
2 button. (function will be changed in orders of
ACVY -> dB -> frequency)

d) In measuring DC voltage, Both AC and DC in a signal
that contains ac and dc can be measured at the same
time. Press ©—2 button in orders of DC V —ac + de

e) In measuring mV, press I to change ac to dc.

+ dBm =10 x log (display value / stored value)
Reference value can be re-set by user in SETUP
mode, and preset value is 600Q

+ dBV = 20 x log (display value / stored value)
Reference value can be re-set by user in SETUP
mode, and preset value is 1V

* ac + dc function

3. Push Buttons

1me pesk  LOGGING LOAD

"MEm  Tostore the measured value by user during the
measurement

_®CL__ To recall and display the stored vaiue in MEM. S
_CiR __ To erase (clear) the all stored values in MEM. DC=4v
AC=2VRMS

E. MEASUREMENT TECHNIQUE Frequency=60H

1. MEFRIRRUASIDD WItge To measure the source shown above, 4.4721 will be
WARNING! Do not attempt to make a voltage displayed in main LCD for AC + DC, 2.0000 in lower
measurement of more than 1000V AC left hand side sub-display for AC value, and 4.0000 in
(19411) or 750V AC (1921I) and 1000V lower right hand side sub-display for DC value.
DC or of a voltage level that is unknown. 2. Measuring AC/DC Current
Measuring Range WARNING! Do not attempt to make a current
my ; 50mV, 500mV({DC), 500mV (AC) measurement of circuits with more than
ACV/DCV . 5V, 50V, 500V, 1000V 1000V (18411) or 600V {19211) present.
Test Lead and Rotary Switch set-up CAUTION Do not attempt to make a current
Rotary Switch |Black Test Lead | Red Test Lead measurement with the test lead
e connected in parallel with the circuit or
= parts to be tested. Set up the right
~ COoM VOEHz
&V positions of rotary switch and test leads.

my

Measuring Range
UA : 500pA, 5000pA



mA ; 50mA, 500mA
A:5A 10A

Test Lead and Rotary Switch set-up
Rotary Switch [Black Test Lead | Red Test Lead

A% AT-TEMP
~ac mA-T- d
e cos H

% A

a) Disconnect the power to the circuit to be measured.

b) To measure the current, set the rotary switch and
connect the test lead as shown above.

¢) Connect the test leads in series to the circuit to be
measured

d) Reconnect the power to the circuit to be measured

and read the main display.

e% In continuity test, it beeps under 10( and stops over 600,

f) The response time of continuity test is within 1mS

g) Conductance is the opposite of resistance. The unit is
Siemens (S).

. Measuring Diode

CAUTION

Do not attempt fo make diode measurements
with circuit energized. The only way fo
accurately test a diode is to remove it .
complele _%/ from the circuit before attempfting to
measure it.

Measures forward volta% drop of a semiconductor like
diodes or transistors."Working diode shows about
0.3~0.9V forward voltage drop. Shorted diode displays 0,
opened diode displays™ OFL".

Test Lead and Rotary Switch set-up

g) Press €3 button to change the function. (in orders of
DC—AC —ac + do)

3. Measuring Resistance and Continuity Test

WARNING! Do not attempt to make resistance
measurements or continuity test with
circuit powered.

Measuring Range
OHM : 50Q), 500Q), 5KQ, 50KQ), 500KQ, 5MQ), 50MQ
Conductance : 50nS

Rotary Switch

Black Test Lead

Red Test Lead

>y

G0

Vi¥Hz

f) To measure the diode, set up the rotary switch and
the test lead as shown above.

g) Connect the test leads to the diode to be measured,
and read the display.

. Measuring Capacitance and Inductance

CAUTION!  Disconnect power to the circuits to be
measured. Discharge the capacitor to
be measured completely before
attempting to measure.

Beep : 500Q
Test Lead and Rotary Switch set-up
Rotary Switch | Black Test Lead| Red Test Lead
n coM VO¥EHz

Measuring Range
Capacitance : 5nF, 50nF, 500nF, 5uF, 50uF, 500uF, 5mF, 20mF
Inductance : 50mH, 300mH

Test Lead and Rotary Switch set-up

a) To measure the resistance, set up the rotary switch
and the test lead as shown above.

b) Connect the test leads to the resistor to he measured,
and read the display.

¢) Press 0 button to change the function. (in orders
of resistor — conductance — continuity test)

d) To measure small resistance, any resistance in test
leads should be removed. To do this, press @z
button.

Rotary Switch |Black Test Lead| Red Test Lead
# GO VO¥Hz
M~ ea | pmA-P-TEMP

a) To measure the current, set up the rotary switch and

the test lead as shown above. =
b} Connect the test leads to the circuit to be measured
and read the display.

¢) Press ©__J button to change the function. {in orders of

capacitor -» coil)
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* If : Line Feed (Ox0A)
d) Control Receiving Format (from a computer to the
instrument)
+ REC b OFF b erl”
Use to exit Record mode
Send this command” REC b OFF b ¢rli” comes back.
< REC bcrf”
Change from average to measured value or vice versa
in Record mode. When the instrument receives this
command, it sends® REC b ON b erlf” off REC b AVG
b crf”
< HOLD b crif”
To on and off the Hold mode
When the instrument receives this command, it sends
“ HOLD b ON b crif” o HOLD b OFF b crif”
< REL berff”
To ON and OFF the Relative mode.
When the instrument receives this command, it sends
“ REL b ON b RefValue b crif” of* REL b OFF b crlf”
RefValue is the reference value.
< COMP b ON b Hv bLvberif”
To activate Compare mode. Hv is high limit, Lv is low
limit
« COMP b OFF b crlf”
To exit Compare mode.
< RANGE b AUTO b crlf " RANGE b UP b ¢rlf ",
“ RANGE b DOWN b crif”
To change the measuring range with Range control
command. When the instrument receives this
command, it sends® RANGE b AUTO berlf” or
“ RANGE b MANUAL b crif”
* YELLOW b crlf”
To use the ©_Jbutton.
< SKEY b REL b crlf”
To request of the status of @s5 autton to the instrument
< SKEY b REC b crif”
To request of the status of @=Jbutton to the instrument
< SKEY b HOLD b crif”
To request of the status of E=1button to the instrument

P

< SKEY bCOMP berf”
To request of the status of @=3button to the instrument

< SKEY b RANGE b crlf”
To request of the status of &
< DMM b GO b erlf”
When the instrument receives this command, it send
out the measured values to Serial port.
< DMM b STOP b crif”
When the instrument receives this command, it stops
output.
< DMM b SINGLE b crif”
When the instrument receives this command, it sends
out one measured value at atime.

=hutton to the instrument

e) Communication Code

+ Rotary Switch Code

Code Rotary Switch

1 ACV

10 DCV

9 ADP

8 my

7 Q

6 Diode

5 Capacitance
4 Hz

3 pA

2 mA

1 A

* Decimal Points Code

Code Q/Hz VIR CAP
0 - - 5.00
1 50.000 50.000 50.0
2 500.00 500.00 500
3 5.0000 5.0000 5.00
4 50.000 50.000 50.0
A 500,00 500,00 500
3 5.0000 5000.0 5.00
7 50.000 - 50.0
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