D OATEL

INNOVATION and EXCELLENCE

DM-4105
4%,-Digit, Differential LCD
Display with Data Outputs

FEATURES

* Low Cost, 4'% Digit DPM with LCD Display

+ Balanced Differential inputs

« 5" high Liquid Crystal Display (LCD)

+ 1000 Megohm CMOS Input with 5 pA input bias
currents

« Battery-portable circuitry requires only 15 milliwatts
power (5 Vdc @ 3 mA)

» Autozeroing with ratiometric reference for drift
correction

+ Digit Serial BCD outputs — can drive DM-4106 remote
slave display

* +5Vdc Power — provides — 5 Vdc at 15 mA output to
power user circuits.

« Right digit programmable as °C or °F for digital
thermometer

DESCRIPTION

The DM-4105 is a 412-digit DPM (Digital Panel Meter) with balanced
differential analog inputs, a .5" high Liguid Crystal Display (LCD)and
low power circuitry which requires only 15 milliwatts of power (+5
Vdc at 3 mA, typical). The meter converts analog voliages from
-1.9999V to + 1.9999 Vdc to be displayed as decimal digits. Digit-
serial BCD data outputs and digit drives are avaitable on the meter's
rear-panel connector where they canbe used todriveremote displays,
or{in conjunction with an interface demultiplexer) as A/D inputs to a
microcomputer, data logger, or printer.

The DM-4105 provides excellent electrical performance in a compact
panel-mounting package. Analog inputs have a very high input impe-
dance (1000 Megohm typical) with very low bias currents of 5 pA (typi-
cal). Common Mode Rejection Ratic (CMRR) is 86 dB. The meter is
autozeroed on each conversion cycleto minimizedrift of zero. A Refer-
ence In-Out loop can be used to correct drift in externally excited
ratiometric circuits.
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Avariety of designed-in features make it easy to use the DM-4105 in
many applications. Blank circuit pads will accept user-supplied cur-
rent shunts, voltage dividers, and ohmmeter components. Overrange
and Underrange outputs can be used to trigger external autoranging
circuitry (the DM-4105 display has Overrange and Underrange de-
scriptors which may be set by the user). In 3%z digit thermometer
applications, a degree sign can be enabled on the display, while the
right Digit (LSD) can be solder-gap-programmed as “C” for Celsius
readings or “F” for Fahrenheit readings.

The DM-4105 is powered from + 5 Vdc at 3 mA typical (5 mA max.}. It
may be powered from 4 “AA” alkaline cells. A —5Voutput {(at upto 15
mA output) is provided to power external circuits. The meter’s Low
Protile polycarbonate caseis2.53"W x 3.25"D x 0.94"H(64,3 x 82,5
X 23,8 mm).
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DM-4105

MICRO-POWERED,

4% DIGIT,

LCD DISPLAY DIGITAL PANEL METER

SPECIFICATIONS

(typical at + 25°C, unless noted)

ANALOG INPUT

Configuration ... ... .......ciivininiiians
True batanced differential bipolar inputs
(The user may close SG5 if single-ended
inputs are preferred.)

Full Scale InputRange ..................
~1.9999 Vdc to +1.9999 Vdc

InputBias Current ........... .0 uaoot.
5 pA typical, 50 pA maximum

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

Resolution
100 eV in last digit

Temperature Drift of Zero
Autozeroed =1 count over 0 te +50°C

Temperature Driftof Gain ................
+ 50 ppm of Reading/°C typ.

+ 100 ppm of Reading/°C max.

Input Impedance
100 Megohms, minimum, 1000 Megohms,
typ.

Input Overvoltage
+ 250 Volts dc. 175 VAMS continuous
max.

+ 300 Volts intermittent max.

Reference ...........c.veieernennnninn
Internal, referred to Analog Return. An Ex-
ternal, user-supplied referenced biased
against pin B3 is optional for ratiomatric
operation.

External Ref. Range
+100 mVY to + 2V, referred to Analog Re-
turn {pin B3}

Common Mode Rejection ................
86 dB typical to Analog Return

Common Mode Voltage Range
Both inputs must remain within £4Vdc to
Power Common. The user must provide
external circuitry to keep the inputs within
the common mode range {(call Datel-
Intersil if engineering assistance is
needed)

DISPLAY

Number of Digits .............- srearass
4 decimal digits and most significant “1"
digit (4> digits)

Disglay Ty .

tack-digits-on-white Liquid Crystal Dis-
play (LCDY; requiring external illumination

DisplayHeight . . .................... ...
0.5 inches (12,7 mm)

OVersSCale . .o.veeeonn i iiinarnr s
Inputs exceeding the full scale range
cause the display 1o blink

Autopolarity .................., e .-
A plus or minus sign is automatically dis-
played for positive or negative voltage in-
puts, and may alsc be blanked. The
polarity display may be disabled by open-
ing Solder Gaps 6 and 7. This would be
used for unsigned reverse sensing (im-
olied positive) applications with negative
inputs.

SamplingRate ............... . iiian
Approximately 3 conversions per second

Decimal Points ) .
Right-of-digit selectable decimal points
are included for scale multipliers

INPUTIOUTPUT CONNECTIONS

Analog Hl Input (PinA7) .................

Analog LO Input (Pin A8)
Differential input signals are applied to
pins A7, AB. The input may be made
single-ended to Analog Return {Pin B3} by
closing solder gap SG5. Analog HI In is
conrected to the A/D idput through solder
gap SG4 (supplied ciosed). Users may in-
stall internal attenuator or current shunt

resistors (see the block diagram) for
hié;her voltage or current ran?es. Open
SG4 for voltage attenuators; leave 5G4
closed for a current shunt installed at R2.
Custom voltage or current ranges are
avatlable from Datel-Intersil in OEM quan-
tities. A bias current path to Power Com-
mon or Analog Return must be provided in
the user’s external circuits.

Analog Retum (Pin B3)
This analog commaon bias return must be
externally connected to Power Common
{Pin A14}.

Reference InfOut{PinB4) ................
Normally, pin B4 is not used. The instru-
ment is calibrated when a + 1.0 Vdc drop
exists between pins B4 (+)and B3(~). In-
ternally, this is supplied from a reference
diode, the fuil scale adjustment poten-
tiometer wiper connected through solder
gap SG3. An external ratiometric refer-
ence may be substituted by opening SG3
and biasing the external source against
pin B3. External reference range: +0.1
Vde to + 2.0 Vdc. Refer to the ratiometric
diagram.

Digital Connections are MOS and will
drive TTL, or LS or CMOS. Outputs will
drive 1 TTL load (1.6 mA sink min.).
Outputs: +24V < “1” = Hl = +5.0V

oV < "0" = LO = +04V

Inputs should be driven from open collec-
tor TTL outputs {10 K@ pullup or less) or
CMOS bufters (4049, 4050, etc.) or hard
wire connection to ground or +5V. Totem
pole drivers should use puliups.

Caution: MOS inputs may be damaged
by static discharge voltage spikes.
Use ground protection when wiring or
handling.

Busy/Done Out (Pin AS)..................
This output is HI during A/D conversion,
The falling edge indicates that a new valid
data Strobe output will appear in 1.3 millj-
seconds. The HI Busy level may be used
by automatic equipment to prevent chang-
ing the input voltage during conversion.
See the timing diagram.

Strobe Qut(Pin AB) .....................
Strobe consists of 5 negative pulses per
conversion of approximately 6.7 micro-
seconds width and approximatety 1.3 mil-
liseconds apart issued after an A/D
conversion. They indicate that valid muti-
plexed data is available on the BCD data
output lines, starting with the Most Signif-
icant Digit (MSD). Note that the Polarity
QOutput is not mux’d out with the unsigned
BCD data. A fifth line {Polarity Out, Pin A3)
must be polied to determine the sign. Re-
fer to the timing diagram.

Overscale Out(PinB13) .................
Qverscale is HI if the previous input ex-
ceeds the A/D converter range of + 19999
counts. Overscale must be sampled after
the Busy falling edge.

Underscale Qut (Pin B12)
Underscale is HI if the previous input dis-
plays +1800 counts or less. Underscale
must be sampled after the Busy falling
edge. Underscale and Overscale are nor-
mally used as upidownranging gain selec-
tion controls for an autoranging input
section.

Backgplane Out (Display On, pin B11) .......

Backplane Out (Display Off, pin B10) ......
All decimal points and the degree symbol
must be wired to either pin B10 or B11 to
blank or display the selected item.

RunfHold in(Pin Ad) ....................
For normal operaticon, ieave this pin open
or tie HI for repetitive sampling. Ground-
ing Pin A4 will hold and display the last
sample to copy down a reading.

Polarity Qut (Pin A3) ........... .
Hl indicates a positive input; LO indicates
a negative input. Polarity must be sam-
pled after the Busy falling edge. See tim-
ing diagram.

Degree Symbol (°) In(PinB5} .............

The temperature degree symbol may be
displayed between the 1's and 10's digit by
tying pin B5 to B11. To blank the degree
symbol, tie BS to B10. The 1's digit may be
dedicated as an F (Fahrenheit) or [{Cel-
sius) unit abbreviation by modifying inter-
nal solder gaps (see table and diagram.
Also available preconfigured under spe-
cial order). This modification provides a
32 digit (1.9.2.9.°[) instrument.
Note: The DM-4105 does not directly mea-
sure temperature. External user-supplied
probes are required since the DM-4105 re-
mains a + 2 Vdc input instrument.

—5VPowerOut(PinA15) ................
Up to 15 mA of -~ 5§ Vdc power may be
taken to power external user-supplied cir-
cuits such as signal conditioners.
Caution: Pin A15 is not short circuit pro-
tected. The — 5V output is loosely regula-
ted and may require an external
user-supplied filter for DC/DC converter
ripple depending on the application.

+5VPowerQut (PinB15) ................
Pin B15 is connected by solder gap SG1
{supplied closed for an additional +5V
power pin).

POWER REQUIREMENTS

External + 5to 6 Vdc regulated required at
3 mA typical, 5 mA max. Logic spikes
must not exceed 50 mV. (Note: Any current
taken at — 5V QOut must be added to +5V
power to yield total meter power.)

PHYSICAL-ENVIRCNMENTAL

Outline DIMeNSIONS . ....... cocovevinnns
2.53"W x 3.34"D x 0.94"H
(64,3 x 85 x 23,8 mm)

Cutout Dimensions ................000nn
2.562"W x 0.97"H min. (65,1 x 24,6 mm)

Mounting Method
Through a front panel cutout secured by
brackets and two removabie side case
screws. Panel thickness up to 0.62" (15,9
mm)

Weight
Approximately 5 cunces (142g)

Connector _........ciiiiiiiiiiiea
Dual 15-pin, 0.100" centers

Mounting Position .. ....................
ny
Operating and Storage Temperature Range
0 to +50°C (Caution: Avoid long exposure

to high temperature, direct sunlight
display overheating and high humidity.)

Ordering Information

DM-4105-1: + 2Vdc Input Range
(Supplied With Free Connector)

RN-3100/4100:  Range-Change
Accessory Kit for DM-Series Meters
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BCD
ouT

OR COMPUTER

DIGIT
DRIVES

QUTPUTS TO REMOTE DISPLAY

b POLARITY
QUTPUT
__________________________________________________ J
SOLDER GAPS AND JUMPER
FUNCTION
SOLDER GAP/
TYPICAL INPUT/OUTPUT CONNECTIONS v OPEN CLOSED
SG 1(N.C)} No Connection to + 5V IN connected to
Pin B15 Fin B15
SG 2 (N.C.) No connection to — 5V from DC-DC converter
Pin A15 on Pin A15
SG3(N.C.) Ref. IN on Pin B4 Ref. IN connected to Ref. QUT,
BOTTOM PIN # Ref. QUT (1.0 Vdc) on B4
SG4 (N.C.} R1in circuit R1 position shorted
(WIRING SICE) A B (COMPONENT SIDE) . .\ .
| oecivaL PoiNT 16999 [T DECIMAL POINT 1999 9 ———# S5G5(N.C) Ditferential Input Single-Ended Input
—— DECIMAL POINT 1.9998 | 2| 2 | DECIMAL POINT 109 89 —————¢ (ANA LO connected to
FONFODM 2| ¢ | Rerour s AN
RUN/I . . " . H
BUSYOBHE oUT 2| & | BEGREE bESCRIPTOR' ! SG6(N.C) } Polarity Sign Disabled| Polarity Sign Enabled
STROBE OUT 6| 6| &1058) SG7 (N.C)
SIGNAL | +—]—— ANALOG HiiN 7| 7|e2 BGD OUTPUTS SGB(N.CY Disable LSD Seg. E | Enable LSD Seg. E
INPUT ANALOG DI 50y 4 B 58) SGQ(N.C.)“3 Disable LSD Seg. D | Enable LSD Seq. D
oIGIT D2 10 |10 | BACKPLANE (DISPLAY OFF) SG10{N.C.) Disable LSD Seg. C | Enable LSD Seg. C
bRIvES: | D3 11|11 | BACKPLANE (DISPLAY ON) SG11{N.CY Disable L.SD Seg. G | Enable LSD Seq. G
s |1 | | ovemseaLEoUT SG12(N.C)' | Disable LSD Seg. F | Enable LSD Seg. F
™ powER coMmon 4114 | +5v POWERIN SG13(N.CY Disable LSD Seg. A | Enable LSD Seg. A
— 5V POWER QUT (5G-2¢| 15 |15 | + 5v POWERQUT (SG-1§ SG14 (N.C)Y Disable LSD Seg. E | Enable LSD Seg. E
5G15 (N.C.)} Disable ¥ (Underrange | Enable ¥ {Underrange
+ J1{N.Q) Descriptor) Descriptor)®
e
NOTES:

4 CELLS MIN (= 5V)

Connector rear view with DPM tilted on its side

NOTES:
1 Close 8G3 for REF OUT; open SG3 for REF IN.
2 Close 3G2 for — 5V OUT; close SG1 for + 5V OUT.

3 Used in conjunction with slave dis

p_ia%.

4 Tie Decimal Point or Descriptor to BACKPLANE (B11) to enable. Tie
all unused Decimal Points and Descriptors to BACKPLANE (B10).

5 Analog Return (pin B3) must be externally connected to Fower Com-

mon (pin A14),

1 N.O. = Normally Open
N.C. = Normally Closed

2 The Underrange Descriptor is displayed whenever input is less than
or equal to 9% of input range (— .18V <input= +.18Von = 2Vinput
range) to track the underrange output (Pin B12).

3 Touse LSD (Least Significant Digit) as temperature abbreviation
open 5G's 8 through 14 to disable LSD. Tie side of Solder Gap con-
hected to display to the following locations to yield “C" or “F”. Tie

pin B5 to pin B11.

TEMPERATURE TIETO TIETO
ABBREVIATION | BACKPLANE (B10) BACKPLANE (B11)
R 8G9, 5G10, 5G14 SG8, 5G11,5G12, SG13,
{Fahrenheit) Pin B5
b SG10, SG11,5G14 5G8, 5G9, 5SG12, 5G13,
{Celsius) Pin B&

DM-4105




DM-4105

MICRO-POWERED, 4% DIGIT, LCD DISPLAY DIGITAL PANEL METER

INTERNAL MODIFICATIONS

Attenuator and shunt resistor pads are sup-
plied on the bottorm DPM printed circuit board

*

INTERNAL COMPONENT LOCATIONS

to aliow the user to program higher current or

voltage ranges. Datel will also modify these

mellers on special order in QEM quantities
only.

CAUTION: Such modification should only be
attempted by users skilled at miniature elec-
tronic assembly. Improper soldering or fabri-
cation procedures can damage the DPM and

ol
2 D *

void the product warranty.
Input attenuator resistors and shunt {R1,

<0

NN
e

R2), solder gaps and jumpers are located by
removing the DPM circuit board from its
housing.

For access to internal components, remove
the rear connector and remove the rear cover
by inserting a small screwdriver between the
cover and the case. Bow the cover backward

)

v ]

-

pa—

L}

P

&

to release the 2 catches in the side of the

case. Slide the circult board out backwards.

After medification, be sure the front filterisin
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 located on the bottom (non-

b

- IE I G I IR T

&

([oaltse ey PRV 0 O]

component) side of the lower board, in paral-

lel with R1. R1 and R2 are found on the top of
the lower board by tracing the Anatog HI In-
put pin etch.

e

R1, R2

INPUT DIVIDER/
SHUNT RESISTORS

* Refer to DATEL RN-3100/4100 Range-
Change Accessory Kit data sheet for
detailed modification instructions and R1&
R2 locations.

C-7586

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 1o operate the entire mea-
surement circuit, accuracy depends only on the tracking ratio of the
resistors rather than the magnitude of the reference voltage.

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 reference voltage. Both bridge excita-
tion and the DPM reference input must be held stabie to avoid errors.
Bridge output is directly proportional to the bridge excitation. How-
aver, the DPM display is inversely proportional to the reference in-

EXTERNAL USER’S CIRCUITS
—

RATIOMETRIC CPERATION

N
{ ANALOG HIIN

put. That is, with a smaller reference input, larger vatues are
displayed. By using a common voltage source to excite the bridge
and DPM reference, the DPM will automatically compensate for
small bridge output variations. Since the bridge excitation is usually
larger than + 1.0 Vdc 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 to + 2.0 Vdc), this pot
may be used as the DPM’s full scale adjusiment. Since the DPM’s
internal reference is not used in this application, the DPM’s gain pot
will have ng effect. The DPM’s internal 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.

+ - |
- Vi | ANALOG LO IN
USE LOW DRIFT POT |
A |
{NOT USED) | REF QUT
| LO GAIN I =Vin
| -
| v TRANSDUCER I REF. IN/OUT DISPLAY =(ANALOG HI IN - ANALOG LO IN)- 10,000 COUNTS
RN A ORSENSOR  ® \{ EXTERNAL REFERENGE REFIN — ANALOG RTN
BRIDGE I\ USE. Vip =2 Vgee AT FULL SCALE OF 19999 COUNTS
|
HI GAIN | 00mMV - Vpee = 2V
i HIGHERY /INTEGRATOR
CXTERNAL ANALOG RTN (NOISE ) (SATURATION)
REFERENCE
BRIDGE SCALING BRIDGE OUTPUT V| ( RI___ R4 )« Vexe
E’g‘f);@?o“ ADIUSTMENT IMPGRTANT: ANALOG RTN T R
DPM IS CALIBRATED :
j MUST BE EXTERNALLY CONNEGTED

TC POWER COMMON.

\
|
|
|
WHEN |
REF IN—ANA.RTN. =1.0V) 1
|
[
i
1

Co

DPM GAIN CHANGES THROUGH REF. IN.

ERROR VARIATIONS IN BRIDGE DUE TO Vey
CHANGES ARE AUTOMATICALLY

MPENSATED BY USING INVERSELY PROPORTIONAL
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DM-4105

DATA OUTPUT TIMING DIAGRAM

To reduce the amount of wiring required to implement a slave dis-
play, 4-wire BCD data is multiplexed using 5 digit drive outputs
which direct the BCD data to the proper digit. The DPM displays
reiy 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 digit drive has the effect
of sequentially turning on its respective digit when the drive signal

is Hi. The digit is blanked when the drive is low.

AD
CONVERSION

)

D
(FROM DM-410L, 420

Digits are scanned in this manner in the DM-4101L, 4200, 4105 ap-
proximately 150 times per second. The BCD data is updated with
every 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
DFM’s output data, then transfers it to memory.

ATA QUTPUT TIMING DIAGRAM
0. 4105 DPM'S TO RESPECTIVE SLAVE DISPLAYS)

| )-—*
I I I 1
APPROX. 13mS$ —>| | |<—1

BIG. 5 DRIVE

APPROX. 6.7m$ ————
I

1
|

(MSD) JL\PPROK 13m5 — |
I
|

DIG. 4 DRIVE

I

ML

DIG. 3DRIVE

|
|
|
|
|
1
|
D1G. 2 DRIVE ;
|
i

DIG. 1 DRIVE

|
i
i
1
I
I
|
)
]
|

|
|
|
|
|
|
|
I
1
i
1
1
]
}
|
ILSD} ‘\
|

|
|
I
I
I
|
|
1
I
1
|
|
|
|
]
|
1
|
|

BUSY

R 1
STROBE QUT

| i

i 1 |

| APPROX. 6.7u5 —
i 1 )

i |

oversens XXXOOL |
|

| }

~4——————— 5 $TROBES ONLY PER CONVERSION

OUTPUTS ARE 1 TTL LOADS MAX.
STROBE MAY BE USED TO INDICATE
VALID 8GO DATA.

TIMING IS TYPICAL AND IS NOT TO SCALE

BCD
DATA
14 LINES}

T ] [P

i
|
i
|
|
UNDERSCALE X Xl t
|
5

L
|
]
I
|
|
|
|
|
|
|
|
|
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T
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|
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|
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INVALID |
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DM-4106 SLAVE DISPLAY WIRING

b ]
—
-

SIG. {————+ — gy g g

N —| SO0 N . >>
+5V0C {—> I‘Lf' ’-I_’ 12WIRéS(
POWER

DM-4105

SLAVE DISPLAY

A companion low-cost slave display,
Model DM-4106 is offered by Datel

tor use with the DM-4105 Mas-
ter DPM. The DM-4106 can be used as a
remole data repeater up to 25 feet
away. A simple 12-wire interface, suit-
able for ribbon cable is shown. The dia-
gram shows the DM-4106 rear view and
the color connections show pin num-
bers to be connected on the DM-4105
Master DPM.

UPTO 25FEET —

REAR CONNECTOR VIEW

WIRING SIDE
BOTTCM (A)

DEC PT 19.999
DEC PT 1.9999

A3 ______ POLARITY INPUT
NO CONNECTION
NO CONNECTION
NO CONNECTION
NG CONNECTION
NO CONNECTION

A9 __ D1LSD

A1D D2 DIGIT

A1t D3 DRIVE

A12 D4 INPUTS

A13 ____ D5 MSD

Al4 PWR COMMON

NO CONNECTION

DM-4106 SLAVE DISPLAY

=~
|
3

~
N

DM-4106

COMPONENT SIDE
TOP {B)

1] DECPT1999.9

2] DECPT199.98

3| NOCONNECTION

4| NOCONMECTION

| 5] DEGREESIGNIN ___ s
5 | BILSB B
(7] BCD B2___— gy
(8] INPUTS B4 B8
(9] B8 MSB B2
[10] B.P. INPUT/OUTPUT ____ B1o
[11| BP. INPUT (DISP COM) ____ B14
[12| OVERSCALE INPUT B13
[13] UNDERSCALE INPUT _____ B12
[14] +5vDC PWR IN B14
[15] +5VDC PWR OUT
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PANEL INSTALLATION INSTRUCTIONS

The low profile case is retained in a front
panel cutout by sliding the DPM housing
in through the cutout opening and secur-
ing the housing from the rear using 2 “L”
brackets and screws. Proceed as follows:
1. Atter determining the correct position,
form a cutout in the mounting panei.
Refer to the cutout drawing for proper Users front panel
dimensions. with cut out

2. Install the panel meter from the front
{display) side of the mounting panel as
shown.

3. There are two pairs of slots in the side % .
of the case to receive the L-brackets <O
and retaining screws. Most applica-
tions will use the front pair of stots. For
panels thicker than about 0.25 inches
{6 mm), use the rear slot pair.

4. A thin plastic molding may cover the
selected slots. This can be broken
through with the L brackets in the next
step or can be removed using a screw-
driver or knife before panel mounting.

gaged.

6. Using the screw as a lever, push the
short side of the bracket into the slot
as shown and rotate the screw back-
wards Y turn until the screw is parallel
to the case side and the L bracket is
fully captured in the case.

7. Lightly tighten the screws against the
front panel.

CIRCUIT BOARD ACCESS
If access to the internal circuit board is re-
quired, bow the rear cover plate backward
by prying up in the center with a small
screwdriver or knife blade, to release the
two catches in the side of the case. When
reinstalling the circuit board, first be sure
the front filter is flush against the inside of
Brackets slots  the housing. The circult board engages a
(2 pairs) pair of guide tracks which are molded in-
side the case.
When reinstalling the rear cover plate, be
sure the trim pot access hole is to the

“L” flange lower left when facing the rear. Compress

seating brackets  the cover plate slightly so that it snaps

5. Assemble the supplied 4-40 screws L"ns(f’r:)gﬁfgeatcskwams {1 pair) and screws into the two retaining slot catches at the
into the L brackets as shown, turning Y turn rear sides. _ o
the screw until several threads are en- If a second user-fabricated circuit board is

installed in the upper pair of board guide
tracks, the upper connecter slot (if used)
in the rear cover plate may be opened by
using a knife from inside the cover.

OVERSCALE/UNDERSCALE AUTORANGING
CONTROLS

These new 4%z digit differential DPM’s include Underscale and
Overscale outputs. Qverscale trips when the input exceeds 19999
counts. Underscale trips on 1800 counts. If an external circuit
consisting of relays or FET switches can change an external dec-
ade 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 sam-
pled after the Busy falling edge.

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

CAUTION: The DM-4105 utilizes extremely high impedance, low
bias current CMOS differential inputs. Both inputs must remain
within the Common Mode Input Voltage Range (CMV) which is
within + 4V of Power Common. There is no internal circuitry in
the DM-4105 to insure that the CMV range will not be exceeded.
To do s0 would compromise performance in high source resis-
tance applications and with sensitive, high accuracy bridges.
The user must provide external circuits to observe the CMV re-
quirement and to supply the tiny but finite input bias currents
which would otherwise force unterminated inputs into saturation
outside the CMV range. Usually, bridge inputs or external high
value input-zeroing load resistors will perform this function.
Single-ended input sources under 10 megohms also do this. Gall
Datel-Intersil’s appiication engineering department at the home
office if you need technical assistance.

The inputs are protected from 115/230V AC power ling voltage but
not from high voltage static discharge. Use ground protection
during handling and installation, especially in low humidity
environments.

WARRANTY INFORMATION

NOTE: Datel-Intersil’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 sufficient for

the user to determine and be responsible for the selection, appli-
cation and specification of this product for the users intended
usage. This warranty Is expressed in lieu of all other warranties,
expressed or impiied, 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 1o assume for the seller any other liabilities in
connection with the sale of the said articles.

Suggested operating modes such as voltage attentuation or cur-
rent shunt measurement may include components which are in-
ternally installed by the user. Since the selection of these
components and the manner of installation is beyond Datel-
Intersil’s control, the warranty extends only to products which
operate as standard, unmodified units. This means that
Datel-Intersil 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 re-
turning the product for repair). Further, the customer must insure
that the product was not damaged by the addition and removal of
compeonents. Such damage would void the original product
warranty.

As a practical matter, users have several alternatives to insure
warranty protection. Although this product is 100% functionally
tested and inspected, a thorough incoming inspection by the
customer should be censidered before modification. Those origi-
nalcomponents of the DPM (displays, 1C’s, etc.) will be warranted
if defective (and, in Datel's opinion, not subject to catastrophic
user damage).

Users may also 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 re-
pair on Datel’s test fixtures. Because of the variety of possible
DPM modifications, Datel test fixtures can only test unmodified
products.
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