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Iantrnl elements of HM8011-3
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DIGITAL DISPLAY (7-segment LEDs)
The digital display indicates the measured value with a
olution of 4% digits, the most significant digit being
ed up to "1". The measured value is displayed with
rrect point position and sign. When DC values are
asured, the digits are preceded by a minus sign, if the-,
sitive pole of the measured quantity is connectad to
COMMON input (5} If the measurement range is
ceeded (>19989), the display flashes and displays
", and the buzzer beeps intermittently.

(zZ] mA (pushbutton)
itlr:mtzon selection switch for current measurements
(MC and DC current),

(3] mA (shock-proof socket for connectors

of 4mm diameter)

Cénnection (high potential) for AC and DC current meas-
urements in combination with the COMMON input (&)

{lgw potentiall. The input is fuse-protected,
(] k2 (pushbutton)
Fng'mt'rnn salection switch for resistance measure:
mEents.
(8] COMMON (shock-proof socket for connectors
. of 4 mm diameter)
THe COMMON socket {low potential) serves as a com-

mpn connection for all measurement functions, to
wihich the earthy potential of the measured guantity s
applied. This input is connected with the internal shield-
ing of the set.

THe voltage across this terminal with respect to the
capinet (non-fused earthed conductor, ground)
shpuld not exceed 500V to ensure safety of operation.

(& V (pushbutton)
Function selection switch for voltage measurements
(AL und DC voltage).

® ® ® ® ® ® @

(7) V/kQ (shock-proof socket for connectors

of 4mm diameter)
Connection (high potential) for voltage and resistance
measuremants in combination with the COMMON
input (B).
CAUTION! The voltage across this terminal with
respect to case (non-fused earthed conductor,
ground) should not exceed 1000V to ensure safety
of operation.

(8) DC/AC (pushbutton]
Function selection between DC and AC measuremerits.

@] }] (pushbutton)

Swich for disconnaecting the acoustic signal. The buzzer
beeps with every change of the measurement range,
when overload occurs, and if the display is zero in the
resistance range,

16 RANGE (6-position rotary switch)

The range switch permits to adjust the measurement
ranges within the selected functions. When voltages
and currents of unknown magnitude are measured,
firstly select the highest measurement range! Then
set the switch to the next range in order, until eptimum
resolution is obtained.

a1 20A (shock-proof socket for connectors
of 4 mm diameter)

Terminal (high potential) for AC and DC current meas-
urements in the 20A range in combination with the
common input (8). The input is not fuse protected. At
currents which exceed 10A the maximum admissi-
ble measuring time is 30 sec. Measuring times
exceeding 30 sec. can cause thermal damage of the
internal resistors.



ode selection

Almode selection switch set serves to activate the

désired measurement function. Resistance. current and

vjltage measurements are selected with mutually
easing switches. In the current and voltage ranges,

ar| additiocnal selection between AC and DC measure-
Ents is possible.

199.92mV, 192.99uA or 199.99Q are indicated. In the
20MQ and 20A ranges, a maximurm full-scale value of
194999 MR and 19.999 A respectively is displayed. In all

“1f. which corresponds to a 4% digit display with a
capacity of 19999 digits. The measured value is indi-

(8 |n case of DC measurement. If the input terminals are
sheri-circuited, a value of max. =2 digits (according to
thg measurement range) is displaved. If the full-scale

Tept value application
The HME8011-3 module is provided with four shockproof

mehts, whereas the VWkQ input (7) serves for all other
typps of measurement.

the device under test, the sum resulting from the
tesf voltage and the voltage across the COMMON
terininal to ground should not exceed 1000V. The
maximum admissible COMMON socket-ground
powential difference is 500V,
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The mean value of the input voltage and AC voltages are
determined by the true rms value. When measuring AC
voltages, a DC component is suppressed. If possible,
the COMMON terminal (8) should be connected directly
to ground or to the test circuit point carrying the lowest
potential to ground.

During measurements of circuits containing inductive
components, inadmissibly high voltages may occur,
when the test circuitis opened. In this case, appropriate
precautions should be taken to prevent destruction of
the HM8011-2 module by induced voltages.

Current measurements

For current measurements, the device to be tested is
connected to the mA socket (3) or the 20A socket ).
The HM8011.3 module should be inserted into the
line which carries the lowest potential to ground. To
ensure safety of operation, the voltage to ground
across the COMMON terminal should not exceed
500V,

AC currents are determined by their true rms value (see
“Crest factor”), When measuring AC currents, a DC
compenent is suppressead,

The current measurement ranges are microfuse-pro-
tected from overload condition (2000mA range: up to
2A; lower ranges: up to 200mA). The 20A input is not
fuse protected. If a fuse has blown, firstly eliminate the
overload cause. Then re-establish the operating condi-
tion of the HM B01 1.3 multimeter.

At currents which exceed 10A the max. admissible
measuring time is 30sec.

Resistance measurements

For resistance measurements, the device to be tested
is inserted between the COMMON terminal (5) and the
Vik€2 socket (7). A DC voltage is applied across the con-
necting terminals (see specifications on page 7). There-
fore only devices which are not under voltage should be
measured, because any voltage present in the test cir-
cuit will give an erroneous result,

If very small resistances are measured; the line resis-
tance of the connecting leads must be taken into consid-
eration,

When the resistance measurement inputs are shor-
tened (approx. 0Q) the buzzer beaps continuously.

Overload protection

All measurement ranges of the HM8011-3 multimeter
are protected against different types of overload condi-
tions. General procedure: When measuring unknown
magnitudes, firstly select the highest measurement
range, before switching over to the optimum read-
out range. If a failure of the HM8011-3 module is
detected, firstly eliminate the failure cause, before
performing any further measurement.

Fuse replacement: |f overload occured in a current
measurement range, one of the two microfuses must
be replaced before re-starting operation of the HM 801 1-
amodule. For this purpose, the set must be opened, the
fuses being only accessible from the inside. Inanycase,
anly fuses of the specified type shall be used to avoid
damaging of the HMB011a rmultimeter and to ensure
continuity of specification in the current measurement
ranges.
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Crest factor

he evaluation of complex or distorted signals requires
Hetection of the true rmis value. The HM 801 12 multime-
er permits to measure AC values and indicate their true
rms value. The crest factor is an important magnitude
or testvalue interpretation and accuracy evaluation. Itis
Hefined by the signal peak voltage to signal rms value:
Crest factor = CF =V, /V,.,

'his factor is @ measure of the dynamic input voltage
ange of an AC/DC converter and expresses its capabil-
ty of handling test signals having a high crest factor
tvithout reaching the converters saturation limit.

|he crest factor of the HM8011-3 multimeter ranges
from 1 to 7 {for errors of < 19%) and depends on the rms
yalue of the signal to be measured. The crest factar has
maximum value of 3.5 at full-scale reading, e.g. of 7 at
g mid-scale point of the selected measurement range.
he reading accuracy is reduced for signals having a
igher crest factor.
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mong others, the reading accuracy depends on the
ndwidth of the rms converter. Measurements of
mplex signals are hardly affected, unless important
rmonics of the measured signal are beyond the con-
rter bandwidth of 160kHz (- 3dB).
nother magnitude acting upon the reading accuracy is
the duty factor of the test signal. tis related to the crest

fhctor as follows:

CF=VTh
= period duration '
= pulse duration
pulse voltage o

e shown waveform with a 1% duty factor for example

s a crest factor of 10. The accuracy specified in Fig. 1 s
F/en for such a waveform and a constant pulse voltage of
V'
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(Operational check

Th obtain the normal operating temperature, the main-
frme with inserted module should be turmed on at least
B minutes before starting the test.

easuring equipment required

Fluke 5101 B calibrator/ Rotek 600 AC/DC calibrator
1|Resistor 180kG £ 0.01%

st procedure

Iflone of the calibratars specified above or a standard of
afequate accuracy is available, all measurement ranges
o| the HM8011-3 multimeter can be checked by com-
prison with the limits indicated in the following tables.
Iffany results deviate from the values specified in the

Siplect to change without notice

tables, the concerned HM8011.2 measurement ranges
must be re-aligned. However, a re-alignment should
only be performed, if a calibrator of adequate accuracy is
available.

In all measurement ranges, the HM 80113 test modes
must be checked by comparison with the values
specified in the following tables. However, before
changing the measurement range, care should always
be taken that the signal applied to the HM 80113 mod-
ule does not inadmissibly stress the device under tast.
At the beginning of a new series of measurements, the
calibrator should always be reset to the minimum out-
putwvalue. Before changing the measurement range, the
calibrator output must be switched off and not be re-
activated, unless the next higher M 80113 measure-
ment range in order is selacted. A shielded cable should
be used to connect the calibrator and the HM 80113
multimeter to avoid undesired extarnal influences on
the measured signal.

For better survey, the checks should be performed in
the recommended sequence.

a) DC voltage measurement range (Tab. 1)
Range Reference (+23°C)| Limits of indication
200mv 100.00mV 899.94-100.06

2 1.0000V 8994 -1.0006
20V 10.000V 9.994-10.006
2004 100,00V 89.94-100.08

2000V 1000.0V §599.4-1000.6

b) AC voltage measurement range (Tab. 2)
Range Reference (+23°C)| Limits of indication
" 99.34-100.64
200mY 100.00mY {21 98.86-101.14
| .9934-1.0064

— it @ 9886-1.0114

' 9.934-10.064

20 RN @ 9886-10.114

B 99.34-100.64

200V 100.00V “ 98 86_101.14
B 745.2_754.8

2000V 7500V M 241 4758 6

B = 40Hz to 100Hz
¥ = 20Hz to 100Hz

" = 40Hz to 10kHz
@ = 20Hz to 20kHz

¢} DC current measurement range (Tab. 3}
Range Reference (+-23°C)| Limits of indication
200uA 100.00 A 99.78-100.22

2ma 1.0000mA .9978-1.0022

20mA 10.000mA 9.978-10.022

200maA, 100.00mA 99.78-100.22

2A120A 1000.0mA 991.8-1008.2
MR — AN11.a
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d] AC current measurement range (Tab. 4)
Range Reference (+23°C) | Limits of indication
200 pA 100.00 pA 99.16-100.84

2mhA 1.0000mA 9916-1.0084
20mA 10.000 mA 9.916-10.084
200mA 100.00mA 99.16-100.84
2A/20A 1000.0maA 83.6-1011.4

e)| Resistance ranges (Tab: 5}
Range Reference (+23°C) | Limits of indication
2008 100.0002 99.B3-100.17

2k0Q 1.0000kQ B987-1.0013
20kQ 10.000kE 9.987-10.012
200kQ 100.00kQ 99.87-100.12
FO00 K 1000.0ka2 998.7-1001.2
2o0ma 10.000ME2 9.968-10.022

Aljgnment procedure

A { Clock frequency

Copnect counter to ,100kHz" point of testconnector

CN101. Adjust clock with [1T]VR 107 to 100kHz + 50 Hz.

B+ Zero point DC

Selpct 0.2V DC range. Adjust display for zero reading
with 2] VC 103 at open input.

C -1 Reference voltage

Selpct 2V DC range. Apply 1.8000V DC. Adjust forarea-
ding of 1,800V with [3] VR 108,

D - DC voltage gain
Selgct 0.2V DC range. Apply 0.1800V DC. Adjust for a
reagling of 180.00 mV with [4] VR 105.

E -|Resistance reference -
Selgct 200kQ range. Connect 180kQ + 0.019% or
appyopriate Calibrator to input terminals. Adjust with 5]
VR 101 for a reading of 180.00kg2,

Selgct 2V AC range. Short circuit at input terminals.

F—iZeru point AC
Adjgst for zero reading with [6] VR 104.

G - AC voltage gain of 1

Selgct 2V AC range. Apply 1.8000V AC/400Hz. Adjust
with [7]1 VR 103 for a reading of 1.8000V =+ & digit.

H —-AC voltage gain of 10
Seldct 0.2V AC range. Apply 0.1800V AC/400Hz. Adjust
with [8] VR 102 for a reading of 180.00V + & digit.

MB- 80112

I — Frequency compensation

a) Select 200V AC range. Apply 180.00V/400Hz.
Adjust with [8]VC 101 for a reading of 178,60V + 10
digit.

bl Select 20V AC range. Apply 18.000V/20kHz. Adjust
with [1d VC 102 for a reading of 17.860V + 10 digit.

c) Repeat steps a) and b).

Specification HM 80113
Temperature coefficient per °C
(Reference temperature: 23°C)

Voe  200mVrange  0.007%ov. +0.001%o.r.

otherranges 0.0058% o.v. +0.001% a.r.
Vae  allranges 0.02%ov. +0.006% o.r.
mbge  all ranges 0.02%ov. +0.005% o.r.
mA,- allranges 0.058% ov. +0.01% or
0 all ranges 0.018% o.v. +0.001% o.r.

o, = of value a.r. = of range

Current at resistance measurements:

20082 -range; TmA; 200k range: 1upA
2K -range: 100uA 2/120ME2 -range: 100nA
20kE2 -range: 10pA

Voltage at resistance measurements:

0.3V typ. at open input; depending of the measured
resistor value. Negative potential of measuring voltage
is at common terminal. '

Voltage drop at current measurements:

w.. 0.2mA ~20mA range: 0.5Vmax.
200mA range: 1.5Vmax.
2000 mA range: 0.5Vmax.

Overload protection

Voltage ranges:
0.2V and 2V range:
all other ranges:

U; max. 380V,
U; max. 1000V,

Current measuring ranges:

0.2mA to 200mA. Microfuse 200 mA
Type Wickmann 13193 200mA quick
2000 mA-range: Microfuse 2 A
Type Wickmann 18184 2 A quick

Max. Input voltage for all ranges 250V,,.

Resistance ranges:
Max. Input voltage for all ranges 350V,,,.

Operating conditions:

+ 10°C to + 40°C max. relative humidity: 80%
Display

4¥edigit 7 segment LED display, 8x5mm
Measurement rate: 2 5 measurements/s

Supply: (from HM 2001)
25N~/ 140mA (£ =3.5VA)

Dimensions (without 22pol, multipoint connector):
B 135 H 68, T 228 mm Weight: approx. 1 kg

Subject to change without notice




iste elektronischer Teile

Electronic Parts List

ef. No. Description Ref. No. Description Ref. No. Description

4 101 100kQ 5% 2W | C101 0.1uF 1000V 20% | IC201 TL8]

4102 1kQ 5% 2W | C103 27pF 1000V 5% | IC 02 ICLBOBY 1.2V

4103 PTC800 C104  100pF 63V 20% | IC 503 LF356

1104 10MQ 0.025% 268Q | C105 820F 63V 10% | IC §ﬂ4 AD538
105 AB4KQ 1% TK50 | C108 22nF 160V 25% | IC 505 ICL7650

H 106 215kQ 1% TKS50 | C107 63pF 63V 10% | IC =06 ICL7135

1 107 A02kQ 05% TK25 | C108  24.4nF B3V 1% | IC107 TL82
108 19.6kQ 05% TK25 | C109 10nF 630V 20% | IC :08 ICLBOBS

A 109 900 Q@ 0.1% TK25 | C110 10uF 35V IC 09 NE555

1110 90 Q@ 0.1% TK25 | C111-113 22nF B3V 20% | IC#10 79L05
117 10 Q@ 0.1% IWN-48 | C114 6.8pF 400V 5% | IC:11 78L05

1112-115 100kQ 1% TK50 | C115 22uF 40V IC 12 4081
1186 10kQ 1% TKBO | C116 22uF 40V IC 13 4093

117 464kQ 1% TK50 | C117 10uF 35V

H 118 100kQ 1% TK50 | C118 2.2uF B3V IC 201 4511

1119 825kQ 1% TKBD | C119 10uF 35V
120 46.4kQ 1% TKS0 | C120 2.2uF 63V IC 301 7805

1121 464kQ 1% TKEBO | €121 2.2uF 63V IC 302 7812
122 4B4kQ 1% TKS50 | C122 10nF B30V 20% | IC303 7812
123 100k 1% TK50 | €123 0.1uF 250V 20%

1124 56.2kQ 1% TK50 | C124 0.1uF 250V 20% | DL201 HP 5082-7616
125 5B.2kQ 1% TK50 | C125 6.8pF 400V 5% | DL202-205 HP5082-7613

{126 26.1kQ 1% TKB0 | C126 6.8pF 400V 5%

1127 301kQ 1% TKBO | C127  0.22uwF 100V 20% | T101 2N2219
128 464kQ 1% TKBO | C128  022uF 100V 20% | T 102-104 BC557
129 274 Q@ 1% TK50 | C129 10nF 630V 20% | T105-106 J112

1130 237kQ 1% TK50 | C130 10uF 35V T 107-111 BC237

4 131 1.21kQ 1% TKS50 | C131  033uF 180V 25% | T109 BC233C

d 132.133 470kQ@ 2% 1W | C132 1uF 100V 20%

1134136 10kQ 1% TKBO | C133 1uF 100V 20% | T201 BCE57
137 14.7kQ 1% TKS50 | C134 10uF 35V
138 10kQ@ 1% TK50 [£135  220pF 160V 25% | VR101 1kQ lin. 20%

1 139 127kQ 0.1% TK25 | C136 22nF 63V 20% | VR102 2.5k lin. 20%
140 13.3kQ 0.1% TK256 | C137 47 uF 25V 20% | VR103 500 Qlin. 20%
141 562 @ 1% TK50 | C138 10uF 35V VR 104 100k lin. 20%

1 142 100kQ 1% TK50 | C139 10uF 35V VR105 470 Qlin, 20%

143144 10k@ 1% TKS50 | C140 10uF 35V VR 106 1k lin. 20%

145 100kQ 1% TKS0 VR107  4.7kQlin. 20%-

$i46 121km 1% TKep |C201- 100pF - 18V

147 46.4kQ 1% TK50 | C301  1000pF 25V VC 101 2-22 pF

148 464kQ 1% TK50 | C302 10uF 35V VC 102 2-22pF
149 59kQ 1% TK50 | C303 22nF B3V 20% | VC103 2-22pF

4 150 301kQ 1% TK50 | C304  1000uF 25V

& 151 100k 1% TK50 | C305 10uF 35Y VZ 101-104 300V

ik 152 IMQ 1% TK50 | C308 22nF 63V 20% | VZ105 6.6V 1AW

} 153 127k 1% TK50 | C307  1000uF 25V

% 154 10kQ 1% TK50 | C308 10uF 35V F 101 0.2A

§ 155 953k 1% TKB0 | C309 22nF B3V 20% | F1i02 2A

§156-167 100kQ 1% TKSD | C310  0.01uF 3kV

§ 158 332 Q 1% TKSO | €317 10uF 35V BR 101 B250 C1500

159 196kQ 1% TK50 | €312 10uF 35V

k160 21.5kQ 1% TKSO0 | €313 10pF 35V BR 301 B250 C1500

161 adj. only BR 302 B250 C1500

§ 162 511kQ 1% TK50 | D107 EM513 BR 303 B 250 C1500

k163 19.6kQ 1% TK50 | D102-D113 1N4149

§ 164 100kQ 1% TK50 | D114 FDH300 TR 307 Trafo 2x12.5V

§ 165 1B2kQ 1% TK50 | D115 FDH 300
| 166 100kQ 1% TK50 | D116 1N4149

D117 1N4149

201 464 Q@ 1% TK50 | D118 1N4143
b 002-203 100 @ 1% TKS0 | D119 FDH 300
i 204 464 Q@ 1% TKS50 | D120-D123 1N4149
205214 100 Q@ 1% TKS0 | D125 EM513
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Components Location, Main Board
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