Murata Power Solutions

FEATURES

s Low Cost 4Y: Digit DPM with LED Display

¢ Balanced Differential Inputs

» Digit Serial BCD Outputs — Can Drive Remote Slave
Display (DM-4102)

¢ High Brightness .3” High LED Display

» 1000 Megohm CMOS Input with 5 pA Bias Currents

= Autozeroing with Ratiometric Reference for Drift
Correction

¢ +5Vdc Power — provides —5Vdc at 15 mA Output to
Power User Circuits

o | ow Profile Polycarbonate Case —2.53"W x 3.34'D
x 0.94'H

APPLICATIONS

¢ Ammeter — Accepts user-supplied shunts for + 20 zA
to =2A Full Scale Ranges

¢ Voltmeter — Accepts user-supplied attenuators for
+2V to =1 kV Fullf Scale Ranges

GENERAL DESCRIPTION

TheDM-4200is a4V digit DPM (Digital Panel Meter) with ditferential
inputs and an LED display. The meter accepts analog dc input volt-
ages from - 1.9999V to + 1.9999V.

A dual slope A/D converter changes these inputs to a BCD digital
code. Decoderdrivers cause theinput voltage to be dispiayed on .3”
high LED numerals. The BCD-encoded numerals (digit serial) are
also output to a rear-panel connector where they may be used to
drive a slave display, or become A/D inputs to a printer or micro-
computer.

TheDM-4200is housed inacompact,low profile polycarbonate case
only.94" high. The DM-4200 can be used in process controf panels,
OEM products, and medical instrumentation to provide a clear, un-
ambiguous dispiay of d.c. voltages.

CMOS input circuitry gives the DM-4200 very high input impedance
(1000 MQ typical, 100 MQ minimum),and averylow input bias current
(5 pA typical, 50 pA maximum). The meter's input amplifier is auto-
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zeroed to minimize zerodrift. The reference voltageisbrought out on
arear panel pin (Reference Out), where it can correct driftin external
ratiometric bridge circuits.

Circuit pads on the DM-4200's converter board will accept current
shunts and voltage dividers to extend the input range to + 1 kV full
scaleonvoltage,and + 20 pA to + 2A full scaleon current measure-
ments. BCD outputs, multiplexed by digit, are available. Theoutputs
are1TTL load, and can be used to drive a remote dispiay.

Overscale and Underscale outputs can be used with external cir-
cults to autorange the meter. A RunfHold output can be tied iow to
stop the meter's A/D conversions, and to continuously display the
last reading. A Busy/Dane output goes low to indicate the end of an
AID conversion.

A built-in dc to dc converter provides — 5V Out {(at 15 mA max.) to
power user circuits. Powerinputis + 5Vdc (+ .25V)regulated at 200
mA typical and 250 mA max.
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ANALOG INPUT

Configuratlon .. ... ..viiiiiniiiinnrencninen
True, balanced differential bipolar inputs
{Nole: The user may close §G5 if single-ended
inpuls are preferred.)

Full Scale InpPUL RANGE ... oo cvivineirunnnnss
—1.9999 VDG to +1.9999 vDC

Optional RENGES™ .. c.iiiiiii i iiirnen e
ammeler—Accepls user-supplied shunts for
+20pA to #2A Full Scale Ranges
Voltmeter—Accepls user-supplied atten-
uators for =2V to + 1KV Fult Scale Ranges

* NOTE — The optional ranges requize the instal-

lation of exita cecmponents within the DPM by the

user. Or, optional ranges are availablz on special

order in DEM quantities from DATEL

fnput Blas Current ... . .ooviiinane i iiiiiians
5 pA {typical); 50 pA {(maximum)

Displayed Accuracy @ +25°C ...............
Adjustable to £0.02% of reading, + 2 countis

Resolution ... ...ttt
100 pV in lasi digit

Temperature Driftof Zera ... .. cooivnus
Autozeroed = 1 count over 0 lo +50°C

Temperature Drift of Gain ...., P eraaeeriree
+ 50 ppm ol Aeading /°C typical
+ 100 pprn of Aeading /°C maximum

foput kmpedance ............ e
100 Megohms (minimum); 1000 megohms
{typicaly

Input Overvollage ..........cviiiiinaianians
+ 250 VDC, 175 VAMS continuous maximum,
+ 300 volts intermitient maximum

REIGIBNCE ... v iinivairrnsiiinnnernsnnns
Internal, referred o Analog Return. An exter-
nal, user supplied reference Is optional for ra-
tiometric operation. .

External Reference Range ...................
+ 100 mV to + 2V, referred to Analog
Return

Common Mode Rejection ....................
86 db typical to Analog Relurn

Common Mode Voltage Range ...............
Both inputs must remain within = 4V ol Power
Common

DISPLAY

Numberof Digits .......coviriviinnireenin,
Four decimal digits and most significant 1"
digit (4% digits)

Display TYpe ..o iviiiierieai i iirs s
Red, light-emitting diode {LED), sell-
illuminated

Display Height ... ..o iiiiiiiiineanan,
0.3 inches {7,6 mm)

Overseale .. ..civeviiniiirrriiairirioianns
Inputs exceeding the full scale range cause
the display to blink.

Autopolarily ....viiiiir it i i
A minus sign (-] is automatically displayed
for negative voliage inputs, and may also be
bianked.

Sampling RAte ... .viiinrrmeniiininaniainn
Approximately 3 conversions per second
Dectmal Points ... .o vviinnn i iiaannnis
Right-of-digit selectable decimal points are

ingluded for scale multipliers.

Busy/Done QUT(PINAS) . .......oiiiiiiinns
This output is Hi during AJD conversion. The
falling edge indicates thal a new valld data
Strobe output will appear in 1.3 miliiseconds.
The Hi Busy level may be used by automatic
equiprnent! lo prevent changing the input volt-
age during conversion. See lhe liming dia-

gram.

Strobe Qut (PIRAB} ... .ciurnioneriaininnaaaas
Consists of 5 and only 5 negative pulses per
AID conversion of approximately 6.7 micro-
seconds width and approximately 1.3 milli-
seconds apart issued after an A/D conver-
sion. They indicate lhat valid multiplexed
data is available on the BCD dala qutput
lines, starting with the Most Significant Digit
(MSD). Note thal the Polarily oulput is not
pari ¢f the BCD data and thal the BCD, when
laken as 4 muitiplexed bits only wili be un-
signed. A fifih line (Potarity Out, Pin A3}, must
be polied 1o determine the sign. Retfer to the
timing diagram.

Overscale QUt{PInB13) ........oviviiiannns
Should be sampled afier the Busy falling
edge. Overscale is H1 if the previous in-
put exceeds the A/D converler range of
+ 19999 counts.

Underscale QUL {PIin B12) ........cioivviinnnn
Should be sampled after the Busy falling
edge. Underscale is Hi if the previous Input
display =1800 counts or less. Under-
scale and Qverscale are normally used as up/
downranging gain seleclion contrals for an
auto-ranging input section.

Decimal Point Inputs (Pins A1, A2, B1,B2) .....
Should be connected Lo Decimal Point Com-
mon (B11) according to the desired display
scaling. Nole that decimal point selection
does not change the &2V inpuf range.

Display Enable In (Pin B10} .........c00v0u0s,
Should be connecled to + 5V power (Pin B14)
to lluminate the display. Leave open o blank
the display but keep the AID converter cycling
(use to save power but eliminate turn-on dritt).

RunfHold in (Pin A4} ............... NP
For normal operalion, leave this pin open or
tie Ht for continuous sampling. Grounding
this pin will hold and display the lasl sample
to copy down a reading.

INPUTIQUTPUT CONNECTIONS

Anaiog HI tnput (Pin AT)
Analog LO Input (Pin AB)
Differential input voltages are connected be-
tween these Inpuis. A bias current path 1o
POWER COMMON or ANALOG RETURN from
both these inpuis must be externally pro-
vided. Exlernal circuits must ¢onstrain lhese
inputs {o be within the common mode voltage

range.

Analog Return {Pin B3} ......................
This analeg commen bias return must be ex-
lernally connected to Power Common (Pin

A14).

Reference INIOUT{PinB4d) ...........c0vv....
The instrurment is calibrated whena + 1.0 Vdo
drop exists between rel. INJOUT (Pin B4) and
analo? Return {Pin B3). An external reference
input o Pin B4 which is biased agains{ Pin B3
may be used by opening solder gap 2. Ra-
tiometric drift-correcting action may then be
achieved over the reference input range of
+ 0.1 Vde to + 2.0 Vd¢ [see diagram).

Display Test In (Pin B5) ... ..vvvuiuinenacnnnnn
Ground this pin to display "'18888". Otherwise
leave this pin open.

Polarity Cutput (PIn A3} ..........c.uiiiis,

This ouipul should be samipled at the Busy
lalling edge. Hi indicales a positive input; LO
indicates a negalive input,
Polarity display may he disabled by opening
solder gap 6. This would be used for unsigned
reverse sensing (implied positive) applica-
tions with negative inputs.

Digit Drive Outputs (Pins A9 o A13) ...........
Reler to the timing diagram, Digit drives HI
sequentially turn on the five displays wilh
multiplexed BCD data at approximatety 150
comptete sgans per secoend (1.3 milliseconds
perdigit). Non-addressed displays {Digit Drive
LO}remain.dark. Persisience of vision creales
a non-blinkin? image in the eye, Digil Drives
may be used for companion remofe slave dis-

plays.
—~ 5V Power Oub (Pi AT5) .. ..oviieennnnyan
Up to 15 mA of -5 VDC power may be taken to
power external user-supplied circuits such as
signal conditioners, connected by $G3, {sup-
plied closed). Caution: Pin B14 |s pot short cir-
cult protecied. The -5V oulpul is Toosely
regulated and may require an external user-
supplied filter for DC/DC converter ripple de-
pending on the apé;hcation.
+5VPowerOut (PInBI15) ......oovvvnnn i,
Is connecied by solder gap 4 (supplied
closed) tar an additiapal + 5V power pin.
Digital Outputs ... ... .ciuiiiiiiiiniii e
MOS compalible; will drive 1 TTL/LS load
oV = "0" = LO < + 0.4V
4+ 2.4V £ "7 = Hl = 4 5.0V

Digitaldnputs ... ... ..o ittt
MOS compatibie; MOS drivers or open collec-
tordrivers pulled up to + 5Vare preferred. Use
pullups on totem-pole drivers, 0 = 0" = LO
= +0.8V
+20V < "1" = Hl = +5.0V
Caution: MOS inputs may be damaged by
slatic discharge voltage spikes. Use ground
protection when wiring or handling.

DataOutputs ... ..cvviiiiiiiinriiiannnans
4 wire Binary Coded Decimal (BCD 1-2-4-8} per
digit, multiplexed. See timing diagram. Polar-
ity disptay may be disabled by opening solder
gap G. This would be used for unsighed re-
verse sensing (implied positive) applicatlons
with negative inputs.

POWER REQUIREMENTS

External +5, +0.25 VDG regulated requited
al 200 mA typical, 2590 mA max, {65 mA typical
with display and polarity disabled). Logic
spikes must not exceed 50 mV. Power current
varies rapidly so that unregulated supplies
cannot be ysed, (- 5V OUT current must be
added to the + 5V power requirements.)

PHYSICAL-ENVIRONMENTAL

Ouftling DiMensions .......coivveirrnssannnn,
2.53"W » 3.34'D x 0.94'H
(64,3 x 84,8 x 23,8 mm)

Panel Cutout Dimensions . ...........cc.cuvuu,
2.562"W x 0.97"H min (65,1 x 24,6 mm)

Mounting Method . ........ Chareaeesraraaaa
Through a front panel cutout secured by
brackels and two removable side case
screws. Panel thickngss uvp 1o 062" (15,9 mm)}

Welghl .............. Phaeaaann e h e e

pproximalely 5 ounces (142g)

Lo ] 7T [
Dual 15-pin, 0.100" cenlers, Datel-Intersil #58-
2073083, (not included).

Mounting Posltion
Any

Operating Temperature Range ..........voenes
O0to +50°C

Storage Temperature Range
- 25°C 1o + B5°C

ORDERING GUIDE

MODEL
NUMBER DESCRIPTION
DM-4200 Digital Panel Meter
UPA-5/500  115VAC-to-5Vi.5A
Power Adapter
58-2073083 Dual 15-pin, 0.100" ctrs
PC edgeboard connec-
tor. (Not inciuded.
Please order with DPM.}
DM-4102 MUX-D BCD Slave Dis-

play
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TYPICAL DECIMAL POINT

SIMPLIFIED
BLOCK
DIAGHRAM

POWER COMMON

—5V POWER OUT
+5V POWER OUT
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CTPUTS TO REMOTE DISPLAY

This connector rear view shows the DPM tilted on its side.

NOTES:

1 5G2is supplied closed for REF QUT; Open §G-2 for REF IN,

2 Digit drive and BCD outputs are used in conjunction with the DM-4102 siave display,
3 Pins At4 and B3 must be externally connected together.

\ 3
UNDERSCALE OUT |312I ; 02
STAROBE oUT % Dl >g|nG\\IfTES
! SONNECTED 1O POWER Common " Jetd 4
3 v H HO
] ‘~__(' )
: OPEN SG1FCA INTERNAL ATTENUATOR USE. if'm:l 05/
| OPEN 5G5 FOR DIFFERENTIAL INPUTS._ POLARITY
| OPEN 5G2 FOR EXTERNAL REFERENCE USE. | ouTPUT P
L e e ]
TYPICAL INPUT/OUTPUT CONNECTIONS
WIRING SIDE L PINGg COMPONENT SIDE
{BOTTOM) A B {TOP)
DECIMAL POINT 12.345 17 1 DECIMAL POINT 1234.5
DECIMAL POINT 1.2345 2 2 DECIMAL POINT 123.45
POLARITY QUT® 3 3 ANALOG RETURN
RUN/HOLD IN 4 4 REF INJOUT (SG2)
BUSY/DONE QUT 5 5 DISPLAY TEST IN
STHOBE QUT 4] 5] B1({LSB)} BCD
] ANALOG HI IN 7 7 B2 cuTPUTS?
SIGNAL )} = ANALOG LOIN B 8 B4
L INPUT D1(LSD) 9 9 B8 (MSB)
: BIGIT D2 10 10 DISPLAY ENABLE IN
DRIVE 03 1" 11 DECIMAL POINT COMMON ——-1—
QUTPUTS? D4 12 12 UNDERSCALE OUT
D5 (MSD} 13 13 OVERSCALE QUT
[: POWER COMMON 14 14 + 5V POWERIN -+ S5VDC POWER
v — 5V POWER QUT (SG3y 15 15 + 5V POWER OUT (SG4p
v
RETURN
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DiMi-4200

INTERNAL MODIFICATIONS

Attenuator and shunl resistor pads are supplied on the bottom
DPM printed circuit board to allow the user to program higher
current or voltage ranges. DATEL will also modify these
meters on special order in OEM quantities only.

CAUTION: Such modification should only be attempted by
users skilled at miniature slectronic assembly. improper sol-
dering or fabrication procedures can damage the DPM and
void the product warranty.

Input attenuator resistors and shunt (A1, R2}, solder gaps and
jumpers are located by removing the DPM circuit board from
its housing.

For the Low Profile miniature models, remove the rear con-
nector and remove the rear cover by inserting a small screw-
driver between the cover and the case. Bow the cover back-
ward to release the 2 catches in the side of the case. Slide the
circuit board out backwards. After modification, be sure the
front filter is in place, then slide the bottom board between
the guide rails molded into the case. The rear cover will need
to be compressed slightly to fit back into the slots in the case.
Solder Gap 5 {which single-ended-grounds Analog LO In}is lo-
cated on the bottom (non-component) side of the lower board,
in parallel with R1, R1 and R2 are found on the top of the lower
‘board by tracing the Analog HI Input pin etch.

INTERNAL COMPONENT LOCATIONS

SG5

$G8

s
M1, A2
INPUT
DIVIDER,

s5G2

SHUNT
RESISTORS.

SGJ
5G4

RATIOMETRIC OPERATION

Ratiometric operation is used with bridge-type differential inputs to
reduce system errors when two or more reference voltages are oth-
erwise used. By using a single reference to operate the entire mea-
suramenrt circult, accuracy depends only on the tracking ratio of the
resistors rather than the magnitude of the reference voitage.

In the circuit shown here, the DPM’s input is the output of a sensor
bridge (example: strain gauge or load cell). . The bridge requires a
source of excitation voltage which varies with the type of applica-
tion. The DPM: also requires a reterence voltage. Both bridge excita-
tion and the DPM reference input must be held stable to avoid errors,
Bridge output is directly proportional to the bridge excitation. How-
ever, the DPM display is inversely proportional to the reierence in-

EXTERNAL USER'S CIRCUITS
1

put, That is, with a smaller reference input, larger values are
displayed. By using a common voltage source to excite the bridge
and DPM reference, the DPM will automatically compensate for
small bridge autput variations. Since the bridge excitation is usually
larger than + 1.0 Vde¢ used to reference the DPM, a precision pot on
the voltage source supplies the DPM's reference as a proportion of
the voltage source, Over a limited range {+ 0.1 fo + 2,0 Vdc), this pot
may be used as the DPM'’s fuil scale adjustment, Sirice the DPM's
internal reference is not used in this application, the DPM’s gain pot
will have no effect, The DPM’s internai reference may be used for the
entire circuit in place of the external voltage source, however an ex-
ternal user-supplied amplifier may be required to get adequate
bridge excitation.

[— e —— ~=DPM
Fan —
| ANALOG Hi IN
+ - |
e vV —— | ANALOG LOIN
USE LOW DRIFT POT |
| | =Vin
; {NOT USED) | . _
IN | . .
il Lo GA | DISPLAY =(ANALOG HUN — ANALOG LO IN)X 10,008 COUNTS
e TRANSDUCER | REEIN — ANALOG A7 N .
{ Vexc 4 OR SENSOR 3 | ok Vi =2 Vge AT FULL SCALE OF 19999 COUNTS
BRIDGE ' '
I + | EXTERNAL Womv = V =2V
rovDe | EFERENCE 'HI(IBT:{Eg HEQ;EGRATOR
i - teq)
HIGAIN _ND"‘%NAL : (NOISE , (SATURATIDN)
™
. 7 | ANALOG R BRIDGE OUTPUT =V, m(_RE._ - _F‘L} X Veye
EXTERNAL REFERENCE ] .R1+R3 R2-+R4/
EXCITATION scauine |
. ADJUSTMENT
SOURCE (DPM IS EEUBR ATED | IMPORTANT: ANALOG RTN.
WHEN MUST BE EXTERNALLY CONNECTED
REF. IN—ANA.RTN, = 1.0V} | TO POWER COMMON.
]
\
{ POWER COMMON
e o e o —

ERROR VARIATIONS IN BRIDGE DUE TO Veyg
CHANGES ARE AUTOMATICALLY

COMPENSATED BY USING INVERSELY PROPORTIONAL
DPM GAIN CHANGES THROUGH REF. IN.
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DATA OUTPUT TIMING DIAGRAM

To reduce the amount of wiring regquired to implement a slave dis-
play, 4-wire BCD data is multiplexed usin? 5 digit drive outputs
which direct the BCD data to the proper digit. The DPM displays
rely on the persistence of vision of the human eye to store an im-
age of the displayed digit. This multiplexing technique Is com-
monly used with DPM’s and DVM's. Each digitdrive has the effect
of sequentially turning on its respective digit when the drive signal
is Hi. The digitis blanked when the drive is low.

Digits are scanned in this manner in the DM-4101L, 4200, 4105 ap-
proximately 150 times per second. The BCD data is updated with |
evety A/D conversion which is approximately 3 times per second.
Only 5 strobe pulses are issued with-each new conversion. These
DPM'’s may be connected to popular microprocessors by using pe-
ripheral interface circuits and a suitable data transfer program.
The strobe may be used to generate an interrupt which latches the
DPM's output data, then transfers it to memory.

AD
CONVERSION

DATA OUTPUT TIMING DIAGRAM

|
| | ! (FROM DM-4101L, 4200, 4105 OPM'S TO RESPECTIVE SLAVE DISPLAYS)
| I '
, -
}
[
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overscale XXX

| |
UNDERSCALE 3ZX|

BCD

—

~<——————— 5 STROBES ONLY PER CONVERSION

OUTPUTS ARE 1 TTL LOADS MAX,
STROBE MAY BE USED TO INDICATE
VALID BCD DATA,

TIMING 1S TYPICAL AND 1S NOT TO SCALE
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|
|
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|
|
i
i
i
i
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DATA
{4 LINES}

INVALID

OVERSCALE/UNDERSCALE AUTORANGING
CONTROLS

Murata's new 4% digit difterential DPM's include Underscale and
Overscale outpuis. Overscale trips when the input exceeds 19999
counts. Underscale trips on 1800 counts. f an external circuit
consisting: of relays or FET switches can change an external decade
programmable gain amplifier, the Underscale control should be used

to decrement a PGA counter which downranges to higher gain.

Overscale should increment the PGA counter to cause an uprange to

lower gain or less attenuation. Underscale and Overscale are

positive-true pulses. They both should be sampled after the Busy

falling edge.

The decimal points can also be programmed by the autoranging
circuits to indicate what the range is.

WARRANTY INFORMATION

NOTE: Murata’s Digital'Panel Meters are warranted to be free from
defects in materials and workmanship when operated as described in
this brochure for a period of one year from the date of shipment. This
information is believed to be suflicient for the user to determine and be
responsible for the selection, application and specification of this
product for the user’s intended usage. This warranty is expressed in
lieu of all other warranties, expressed or implied, including the implied
warranty of fitness for a particular purpose and of all other
obligations or liabilities on the seller's part. The warranty neither
assumes nor authorizes any other person to assume for the sellerany
other liabilities in connection with the sale of the said articles.

DATA VALID

EPEYEDE

Suggested operating modes such as vollage atienuation or current
shunt measurement may include components which are internally
installed by the user. Since the selection of these cormponents and
the manner of installation is beyond Murata's control, the warranty
extends only to products which operate as standard, unmodified
units. This means that Murata will honor warranties on products
which have been restored to their original condition (that is, added or
modified components will have been removed by the customer
before returning the product for repair). Further, the customer must
insure that the product was not damaged by the addition and
removal of components. Such damage would void the original
product warranty.

As a practical matter, users have several alternatives to insure
warranty protection. Although this product is 1060% functionally tested
and inspected, a thorough incoming inspection by the customer
should be considered before modification. Those original compo-
nents of the DPM (displays, IC’s, etc.) will be warranted it defective
(and, in Murata's opinion, not subject to catastrophic user damage).

Users may aiso partially remove components (one lead of a shunt
resistor, for example) to restore the DPM to original condition while
expediting return to the user's modified condition, once DATEL has
repaired the product.

The intent of this procedure is to allow rapid diagnosis and repair on
Murata's test fixtures. Because of the variety of possible DPM
modifications, Murata’ test fixtures can only test unmodified products.

S50f8
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DM-4102 SLAVE DISPLAY WIRING

SIG. ] AU e

© =34q0q9 12
+5VDC {-—-———_\b— 12 WIRES
POWER

SLAVE DISPLAY

A companion low-cosl slave display, Model DM-4102 is of~
fered by Murata for use with the DM-4200 Master DPM. The
DM-4102 can be used as a remote data repeater up to 25 feet

DM-4200

—<%— UPTO25FEET —>=

DM-4102

away. A simple 12-wire interface, suitable for ribbon cable
connects as shown below. The Diagram shows both the DM-
4200 and DM-4102 connectors vertically to illustrate their as-

sociated pin-out connections.

TYPICAL SLAVE CONNECTION DIAGRAM

Bl b ,
] v X,
(BOTTOM) (TOP) ! ! (BOTTOM) (TOP)
A B 11 A B
DEC. PT. 12.345 1] DEC. PT. 1234.5 : : DEC. PT. 12.345 1,1 DEC. PT. 1234.5
DEC. PT. 1.2345 2 : DEC. PT. 123.45 I | | = DEC._PT. 1.2345 2: 2| DEC. PT. 123.45
POLARITY OUT 3 ANALOG RETURN- I § '—— POS/NEG POLARITY IN {_3i 3
RUN/HOLD IN 4/ 4| REF. IN/OUT { : | 4: 4
BUSY/IDONEOUT | 5/5| DISPLAY TEST 18888 f 55! DISPLAY TEST 18888
~| STROBEOUT 66| BODC 10UT L1 1 | 6/6] BCD 1IN (LSB)
SIG. IN <t ANALOG HI IN 77| BCD20UT ——1 1 717) BCD2IN
~—t-— ANALOG LO IN 8/ 8| BCD4OUT —— 1 : I . B/ B BCD4IN
= DIG. 1 DRIVE (LSD] {8 BCDBOUT =" i } DIG. 1 DRIVE (LSD) IN 5/9] BCDBIN ———
—— DIG. 2 DRIVE 0| DISPLAY ENABLE IN 1 DIG. 2 DRIVE IN 10{10! DISPLAY ENABLE IN
— DIG. 3 DRIVE DEC. PT. COMMON [ DIG.3DRIVE IN 111: DEC. PT. COMMON
—— DIG. 4 DRIVE UNDERSCALE OUT [ DIG. 4 DRIVE IN 212! b
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PANEL INSTALLATION INSTRUCTIONS
The low profile case Is retained In a front panel
cu:ou(l by slln]:ilng lhg OPM hloustI:g l’r‘u (hr?ugr; the
cutoutl opening and securing e housing from
the rear using 2 "L” brackets and screws. Pro. uﬁi’i&c’g&‘pane' \ CIRCUIT BOQARD ACCESS
ceed as {ollows.

1. Atter determining the correc! position, form a
cutoul in the mounting panel. Refer 1o the cul.
out drawling for proper dimensions.

Inagtafl the panel meter from 1he front (display)
side of the mounting panel as shown.

. There are two palrs of slots In the slde of the
case to receive the L-brackels and retaining
screws., Mos1 applications wlll use the front
pair of slots. For panels )hicker than about
0.25 Inches (6 mm), use the rear slot palr.

A thin plastic molding may cover {he sejected
slals. This can be broken through with the L
brackels In the nex1 step orcan be remaved us-
%ng a screwdrlver or knlfe before panel mount-
n
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. Assemble the supplied 4-40 screws Into the L
brackets as shown, turning the screw until
several threads are engaged.

Using the screw as afeves, push the shorl side
ol the brackel Into the slol as shown and ro-
tate the screw backwards % (urn until the
screw is parallel to the case side and the L
brackel is fully captured in the case,

. Lightly tighten the screws agains! the front

panel.
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Insert brackets
and rotate backwards
& turn

Brackets slots
(2 pairsj

ﬁs\ "L Nange

seating brackets
{1 pair) and screws

It access (o the internal circull board is required,
bow the rear cover plate backward by prying up
In the center with a small screwdriver or knlife
blade, o release the two calches in the side of
the case. When relnstalling the clrcult board,
first be sure the front filter is flush agalnst the
inside of the housing. The citcult board engages
a pair of gulde tracks which are molded Inside
the case.

When reinstatling the rear cover plate, be sure
the trim pot access hole is to the lower left when
facing the rear. Compress the cover plate slightly
so that Il snaps into the two refalning slol
catches al the rear sides.

11 a second user-labricated circult board Is In.
stalled |n the upper pair of board guide tracks,
the upper conneclor slot (if used) in the rear
cover plate may be opened by using a knlfe trom
Inslde the cover.
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This product is subject to the following operating requirement
and the Life and Safety Critical Application Sales Policy:
Refer to: hitp://www.murata-ps.com/requirements/

Murata Power Solutions, Inc. makes no representation that the use of its products in the circuits described herein, or the use of other
technical information contained herein, will not infringe upon existing or future patent rights. The descriptions contained herein do not imply

the granting of licenses to make, use, or sell

notice.
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