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RM-350 & RM-350TB
DIGITAL PANEL METERS

INTRODU CTEH,

The RM 350 and RM=-360TE are thres saod one-
half-digit, fixed range o8 truments with guto-
matio pelarity. The RM-260 has & card-sdge
conmactor and the RM-360TE bas o termingl
block connector. The meters are available
io any ope of five rangess =189, 9 milllvalts
F.5., +1, 938 volte F. 5., =19, 59 volts F. 5.,
+183. 8 volta P, 5, or «l000 volts F, 5,

Except for the =199 millivolt vange, modifi-
cation from one range to another may ba aasily
acoomplished by the aubatitution, addition ar
deletion of one or (wo resistors, Calibration
3 readuly accomplished by the adjustment ot
one potentiometer, sccassible at the front of
the instrumant. For operation, an sxternal
£5 vide (=5%) powar supply [s required. See
figure 1 for a typical powsr supply cireult.
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Figura 1. Typieal Power Supply Schematic
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SPECIFICATIONS,

Hange: Ot 2189, 9 mVDEC
or 0 to £1, 998 VDO
ar 0 to £19, 88 VDO

i or 0 to £199,9 VDO
or 0 to 1000 VDO

Accuragy: +(0.08% Rdg., + 0. 06% F.5.)
Update Rate: 3 readings/second, neminal
Displey: 0.5" high, LED

Operating Temparature; 090 to +5000
Fowel: +3 Vdo (£ 5% 9 00 maA maximum
Hze: See figures 3 and 4

Welght; 5 oz (142 grams)

T/C: =0,02%Rdg/°C on 200 mV &2V TAnges)
0, 026% Rdg,/ C on other ranges

Input Z: 200 mV range, 100 MD; 2V range,
1000 MD; 20V rangs, 1 M 200V &
1000% ranges, 10 MR

Common=Mode 80 db minimmm
Rajection;

Common Mode 2100 mV between SI0 LO &
Complisnce: neg, terminal of B+ aupply

Decimal Lovcation; May be positionedby
jumper on conoeotor to
any ona of three locationa;
X XXX

Input Current: 260 paA maximum (reom tamp, )
Imiit Voltega =50 vdoor 50 vemd masimonms
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Figure 2. Simplifled Block Diagram

MOUNTING DATA

A rectangulsr panel outout 4 recommendsd
for mounting the loatruments, The recom=
manded dimenslona are:

92 millimeters (+1; 0 mm) (3. 622 lnches
(s 04l =0 Loy }s

18 milllmetera (+1; =0 mm) (1. 893 Inches
[« 0407 =0 inuba

The meters will alae fit the DIN/ HEMA atan-
dard cutout, 92 mm x 46 mm (3. 622 o x 1. 772
In} and the widely waad 59,7 mm % 42.72 mm
{9.925 In, x 1.882 in.) owtout.

Any panel thickosss from 1,524 mm (0. 060
[n} to .67 mm (0, 18 in.} mey be used,

To mount the meter, remove the spring re-
talner from its holea o the aldaes of the meter
at tha rear. Insert the meter from the front
of the penel cutout. Replacs the spring re-
tainer and slide It behind the mousting panel
to fagtenthe meterioplace. [t does net matter
whetherthe apring retalner swiuga from above
o1 below the metor,
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Flgurs 3. Card-Edge Configuration

Stanfoerd Applied

Engineering SAM-185/1-2
Polarizing Key Part Number 007200

Masterita

Industries 5014GR15-8R-H-X
Polarizing Key Part Number 80217-1

Microplastios,

Ino. MP-0156-15=-8F~=1

Polarizing Kev Part Humber 04-0001-000

A polarizing key should be installed between
contacts 1 and 2., A connector with polarizing
key ingtalled is available from ML, Part
number (3 46-107-1, The connectorla fasten—
ed to the case with two scraws, 4-40x7/16",

Teble [. Connector Pin Information

for RM-350
Pin
No. Function
1 Slgnal High
2 H/C
! Slgnal Low
4 + N/
3 Decimal Pt, Com.
6. N/C
7. 10® Declimal
8 H/C
# Power God
10 N‘umba'r Display Engble
11 +& Volts
12 " Polarity Enabla
13 10! Decimal
14 H/C
18 10¥ Deoimal

Table I, Terminal Block Contact
Information for RM-350TB

Contaot
Ho, Function

Slgnal High

Signal Low
Decimal Pt. Com.
10° Dectmal
Power Ground

+G Volta
10! Decimal
lﬂa Dagimal

OPERATION (R M-350

1. PeawarRmnly Manmant the nacatlars ol dae
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Input Current: 360 pA mexdmum (room temp. )

Input Voltage 50vdeor 50 vrmsd meximuom,
Protaction: 200mV or 2V ranges; = 150 vdo
or 160 vrms medmum, 20V

range; =1000 wde or 700 vrms

maximom, 200V & 1000 V

THngua.

Orvarload Positive overload: +1; negative
Indication: overlead; -11sdisplayed for in-
puts exceeding full scale.

OPERATING PRINCIPLES (Ses figure 2)

Analog-to-digital cooverslon la secompliahed
ina single monolithic Integratad circuit. The
output of the A/D cooverter drlves an LED
display. Separate enable inputaprovide
means for independently blanking the polarity
dlgn and the numerala, Decimal point selac-
tion 18 accomplished by external jumpers.
Light-amitting diodesa (LED)}, arranged to
form seven-aegment oumerala, provide the
digital display. Electrical energy 1s convert-
ed to light within the LED, eliminsting the
need for lght bulba. In addition to the digleal
display, LED's are grouped to display plus
and minus signs to indicate polarity, an over-
range 1" to Indlicate an overload, and the
three decimal points.

Flgura 3. Card-Edge Conflguraticn
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Figure 4. Terminal Block Configuration

MATING CONNECTOR RM=360)

Any of the [ollowing connectors mey be used
to mate with the RM-350,

Manufecturer Connector Part Number
Viking IVHIE 1A ES

Polarizing Key Part Number 091-0024-000

OPERATION (RM-350)

1, PowerSupply. Connect the negative side
of your 5V supply topin 9 of the connector and
the positive aide to pin 11.

2. Slgnal. Conneetthe signal tobe measured
topinl of the conpector. A shislded lead may
be needed If the slgnal has a high scurce re-
gigtance. Connect the low aide of the signal
tobe measured to pins 3 and 9 of the coanec-
tor, It will vaually be better to do this with
two separate wires rather than ajumpera-
cross 3 and 9 at the conpector. This will e-
liminate ocurrent flow through the signal low
connection to pin 3.

3, Polarity Display: To blank the polarity
display, an Internal jomper may be removed
(figure 6). To dim the polarity display, the
Internal jumper may be replaced by & resistor.
The value of the reaistor is best detarmined
experimentally by the brightness desired.
For instructions oo removing mater from
case referto the paragraph on RANGE MODI-
FICATION. Thepelarity dieplay may also be
dimmed or blanked by external connectlons.
Flrat remove the lnternal jumper. Dimming
lethen accomplished by connecting a realator
betweenpins 11 and 12 of the mating connector.
Full brightness |8 obtalned by connecting a
jumper batween these pina.




4., Humber Display, The oumbar digplay -
may be blanked or dimmed (o the same wey an

the polarity display. An internal jumper or

reaistor 18 used for internal control. Pins

10 and 11 on the mating connecotr are used

for axternal control,

6. Deal Indieation. Jumper betweenpin
5 and pins 7, 13 or 16 depending upon which
decimal pointisto be Muminated, Ses below,
If a decimal is not desired, do not instell &

jumper.
DECIMAL LOCATION + 1 . 0. 0 .0
PIN NUMBER 1B 18 T

8, Comnector. Plugconneoctor omto B/C fin-
gers at roar ol RM-360, Orient counector 80
the keying teb mates with the alot in the P/C
board.

7. BReadings, Apply power and slgnal.
Within 10 seconds the BM-350 will dieplay the
correct reading.

NOTE

If it s desired to power the RM=380 from a
+5V supply which {8 not floeting with respect
to the signal to be measured, tho following
ponditions must ba met, | The supply muat be
well regulated, have low impedaoce, and be
noise-free. The negative side of the supply
and the low side of the signal must be within
100 mV of each other.

QPERATION RM=-350TH)

1. Power Swply, Coonsctthe negative side
of your 5V supply to contact 6 of the termdnal
block and the poaitive side to contast 6.

2, Sigoeal. Conoactthe signaltobe measured
tocontpet 1 of the termingl blook, A shielded
lead mey be oeeded Uf the signal has a high
source reslstance, Connect the low alde of
the signal to be measured to contacts 2 and 4.
Tt will wsually be better to do this with two
separate wires rather than a jumper scrcas
pontacts 2 and 5 ot the terminal bloek, Thia
will eliminate current flow through the algnal
low conneotion to pin 2.

8, Polerity Display, To blank the pelarity
display, aminternal jumper may be removed
(flgura §), To dim the polarity display, the
{nternal jumper may be replacedby & resistor.
The value of the resistor is best determined
experimentally by the brighiness desired.

4. Mumber Display. The oumber display
may beblanked or dimmed ln the same wey 48

the polarity display (see Figure 6).

5. Decimal Indioution, Jumper between
gontaot 3 and contaots 4, T, or 8 depending
uponwhich decimalpoint ia to be Iluminated.
Sea balow. If adecimal is not deaired, do not
inatall a jumper.

DECIMAL LOCATION + 1. 0, 0. 0
CONTACT HNO, g T 4

§. HReadings. Applypower and signel. With-
in 10 seconds the RM=350TH will display the
gorrect reading.

HOTE

If it 18 desired to power the RM-360TE from
g +6V supply which 1o not flosting with redpect
to the signel to be measured, the following
gonditlons must be met. The supply must be
wall regulated, have low impedance, acd be
polse=fres, The negetive side of the supply
and the low side of the signal must be within
100 m¥ of each other.

CALIBERATION,

1. TUsingalknife or thin serewdriver, cere-
fully pry off the red plastie front panel to make
the ocallbration potentlometer avallable for
adjustment,

%, Ensure & §-mimmte warm-up pericd,

#, Verifythe +6=volt powar supply voltage.
If neosasary, adjust to +6V (0. 1V).

4, 300 Millivelt Meter. With apreacision DC
power supply, apply #180 mVDC. Adjust
potentiometer R4 at front of meter untll read-
out displays +160.

HOTE

As inparagraph 3 above, for a Z-volt meter,
gpply +1.800 VDO; & 20-volt meter, spply
+19, 00 ¥DC} u 200=volt meter, apply +180.0
VDO; and a 1000-volt meter, epply 800 VDC.

RANGE MODIFICATION (Except 200 mY wnit)

1. FRemove two sorews fastening mating con-

~ nector to meter case (RA-350 anly).

2, Unplug mating connector (RM-350 onlvl.

3, Ramova redplastio front panel (see Call-
bration.

4. HRemove twe screws and two retaining
hrackets behind front panel.

6. Slide metar cut of cagse.

B, Obgerve pealstor valuss for R9 and R10
and compare to flgure 6 and Table IIT.

7, Install resigtors specified in Table OI to
attaln desived range. Mote that realators RY
and R10 plug ln. Wo seldering fa requited.

8, Ifadecimal indication ia required, refer
to paregreph 5 under Cperation.

49, Reassemble meter.

10, A range modlficatlon resistor set cover-
ing the four higher ranges of tha instrumani
in available from your dlatrlbutor. Specify
NLS part numbar 38-356,

Tahble I, Realstor Values ln Range
Modification Kit

RANGE ne R10
av 100 1ot (=6%) OMIT
20V 908 kit (=1%) | 100 kR (£1%)
200V 10 MR (#1%) | 100 ki (1%)
1000V 10 MG (21%) 10 k3 (1%

CURRENT SHURT R RIg
LOCATION

POLARITY DISPLAY
NMPER JIMFER

HUMBER DIEFLAY

Figure 5. Component Looation

CURRENT MEASUREMENT.

A ghunt resistor may be plugged in to the ter-
minals shown in figure § to permit ourrest
measursment, Alternetively, an externel
ahunt resistor may be connected between 8ig=
el kigh and aignal low; for current meagure=
ment, the meter should be connected ln the
200mV orthe 2 V range, depending oo the full

goale voltage firop which can be tolerated.
Table IV shows the shunt resistor value ve-
quired., The eocuracy of measmrement will be
determined largely by the scourscy of the
shunt resistor.

TABLE IV SHUNT BESISTOR VALUES

Shunt Realator
Full Boale for meter in
Current Range - 200 mV Range
2 mi 100 OHMS
20 maA 10 OHMS
200 mA 1 OHMS
24 .1 O0HM*
Shunt Resistor
Full Soalé for meter in
Current Range 2 ¥ Hange
2 mi 10400 OHMS
20 mA 100 OHMS
200 mA 10 OHMS
2A 1 OHM*

* Uge external shunt caly,

MANTENARCE

To facilitste maintenance, all six integrated
circuits plug In to the printed circult bosrd
and cenbe epally remaoved without soldering.
These loclude the four LED displays, the
ICLT107TCPL chip and the CDMU49AE chip.





