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OM?7 Isolated Process Gontrol Signal
Conditioning Products

OM7 Modules

OM?7 Isolated Process Zontrol Signal Conditioning modules include a
complete selection of backpanels, DIN rail mounting accessories, interface
cables, and rack mounting hardware. Each OM7 module provides a single
channel of isolated analog input or output. Various input modules accept
analog voltage or current signals from all types of field sensors and sources,
filter, isolate, amplify, linearize, and convert these input signals to high-level
analog outputs suitable for use in a process control system. Qutput modules
accept high-level analog voltage signals froma process control system, then
buffer, isolate, filter, and amplify before providing a current or voltage output
to a field device.

Custom Signal Conditioning

Custom modules are available: consult factory for minimum quantity and
pricing details on custom input ranges, output ranges, bandwidth, and other
key parameters.

OM7 Features

@ Low cost
@ Improved performance
O Low peak and RMS noise
0 5-pole low pass filtering
O Low drift input circuitry for long-term stability
©® Wide supply voltage, 14 - 35VDC
@ 1500V common mode isolation & 120Vrms field-side protection
® Factory-calibrated accuracy, 40.03% of Span typical, 20.1% max
@ Transient protection, ANSI/IEEE C37.90.1-1989
@ Backpanels allow use of industry standard digital /0, Solid State Relay
modules
@® DIN rail mounting
@ Customization available
@ CSA certification and FM approval pending
® European EMC Directive compliant
@ CE approval for low voltage directive not applicable. We comply with
ENG1010 (IEC1010).




ISOLATED VOLTAGE INP JTMODULES Page 4 ISOLATED LINEARIZED THERMOCOUPLEINPUT MODULES Page 22
MODEL INPUT RANGE OUTPUT RANGE MODEL (TYPE) INPUT RANGE PUT RAN
OMm7-21-C 0V HOV 0M7-47-J-01-1-C 0°C to +760°C (+32°F to +1400°F) *
0M7-30-01-1-C 0to +10mV * 0M7-47-J-02-1-C -100°C to +300°C (-148°F to +572°F) *
0M7-30-02-1-C 0to +100mV * OM7-47-K-03-1-C 0°C to +1300°C (+32°F to +2372°F) *
0M7-30-03-1-C Oto+1V . OM7-47-K-04-1-C 0°C to +600°C (+32°F to +1112°F) *
OM7-30-05-1-C +1 1o +5V * OM7-47-1-05-1-C 0°C to +400°C (+32°F to +752°F) *
OM7-30-06-1-C HO0mV . 0M7-47-T-06-1-C -100°C to +200°C (-148°F to +392°F) L 4
0M7-30-07-1-C 100mV . OM7-47-£-07-1-C 0°C to +900°C (+32°F to +1652°F) .
0M7-30-08-1-C HV . OM7-47-R-08-1-C +500°C to +1750°C (+932°F 0 +3182°F) *
0M7-31-01-1-C 0to +10V . OM7-47-5-09-1-C +700°C to +1750°C (+1292°F to +3182°F) *
0M7-31-02-1-C HV . 0M7-47-B-10-1-C +800°C to +1800°C (+1472°F to +3272°F) *
0M7-31-03-1-C HOV * OM7-47-N-11-1-C +200°C to +1300°C (+392°F to +2372°F) .
ISOLATED PROCESS VOLTAGE INPUTMODULES Page8 ISOLATED VOLTAGE OUTPUT MODULES Page§
0M7-33-01-1-C 1 ': 5V . QUTP =
-33-01-1- +110 +

OM7-33-02-1-C O1g +5V . OM7-22-C Hov OV
ISOLATED PROCESS CUR RENTINPUT MODULES Page8 ISOLATED CURRENT OUTPUT MODULES Page 18
MODEL INPUT RANGE OQUTPUT RANGE MODEL INPUT RANGE QUTPUT RANGE
0M?7-32-01-1-C 410 20mA * OM7-39-01-C +11045V 410 20mA
0M7-32-02-1-C 010 20mA * OM7-39-02-C Oto +10V (1o 20mA

0M7-39-03-C Oto +10V 410 20mA

ISOLATED LINEARIZED 100Q PtRTD INPUT MODULES (o= 0.00385) Page 10

MODEL INPUT RANGE OUTPUT RANGE ACCESSORIES Page25

OM7-34-01-1-C -100°C 10 +100°C (~148°F 10 +212°F) IS MODEL DESCRIPTION

OM7-34-02-1-C 0°C 10 +100°C (+32°F lo +212°F) - g .

OM7-34-03-1-C 0°C 10.4200°C (+32°F to +392°F) . st e ackgane

0M7-34-04-1-C 0°C to +600°C (‘32°F to +11 12°F) * OM7-8P-01-C 1 channel backpanel

0M7-34-05-1-C -50°C 10 +350°C (-58°F to +662°F) * OM7-BP-01-DIN-C 1 channet backpanel (DIN)

ISOLATED LINEARIZED 120Q Ni RTD INPUT MODULES (0 =0.00672) Page 10 8”;_32_8%,2_0"4 § 2,’::223 g:g:gggg: on)

MODEL INPUT RANGE OUTPUT RANGE 0M?7-BP-04-C 4 channel backpanel

OM7-34-N-01-1-C 0°C t0 +300°C (+32°F to +572°F) 'S gm;—g’;—%gm g ghh::‘f::: g:gkkgggg: (DIN)

OMP-34-N-02-1-C 0°C 10 +200°C (+32°F to +302°F) S AR b el pecarel o

ISOLATED 2-WIRE XMTR INTERFACE MODULES WITHLOOPPOWER Page 12 OM7-8P-16-C 16 channel backpanel

A OM7-BP-16-DIN-C 16 channel backpanel (DIN)

MODEL INPUT RANGE OUTPUT RANGE OM7-CA-01 6" system adapter cable (DB25F to 26M)

0M7-35-01-1-C 410 20mA * OM7-CA-02 3' system interface cable (DB25F to DB25F)

0M7-35-02-1-C 410 20mA +210+10V OM7-CAQ04-XX xx-meter system interface cable (26F to 26F)
OM7-IF Universal interface board

ISOLATED POTENTIOMETER {NPUT MODULES Page 14 OM7-RK002 19" rack for mounting backplanes

MODEL (TYPE) {NPUT RANGE OUTPUT RANGE OM7-R1 25062 current conversion resistor
OM7-DIN-SF DIN Base element with snap foot

OM7-36-01-1-C 010 100 ¢+ OM7-DIN-WSF DIN Base element without snap foot

OM7-36-02-1-C 010 20002 ' OM?-DIN-CP DIN Connection pins

OM7-36-03-1-C 0to 5000 . P

OM7-36-04-1-C 010 1KQ .

OM7-36-05-1-C 010 5KQ . THERMOCOUPLE ALLOY COMBINATIONS

0M7-36-06-1-C 0to 10KQ2 * IYPE MATERIAL
J Iron vs. Copper-Nickel

ISOLATED THERMOCOUPLE INPUT MODULES Page16 X Nicket Cheaiiam v Nickel~ Auminum

MODEL (TYPE) INPUT RANGE OQUTPUT RANGE T Copper vs. Copper-Nickel

0M7-37-4-01-1-C -100°C to +760°C (-148°F to +1400°F) Y E Nickel-Chromium vs. Copper-Nicke!

OM7-37-4-10-1-C 0°C to +200°C (+32°F 10 +392°F) . R Platinum-13% Rhodium vs. Platinum

OM7-37-4-111-C 0°C 0 +400°C (+32°F to +752°F) . S Platinum-10% Rhodium vs. Platinum

OM7-37-4-12-1-C 0°C to +600°C (+32°F to +1112°F) - 8 Platinum-30% Rhodium vs. Platinum-6% Rivodium

OM7-37-J-13-1-C +300°C 10 +600°C (+572°F 1o +1112°F) PS N Nickel-14.2% Chromium-1.4% Silicon vs. Nickel-4.4% Silicon- 0.1% Magresium

OM7-37K-02-1-C -100°C to +1350°C (-148°F lo +2462°F) 'S

OM7-37-K-20-1-C 0°C 10 +300°C (+32°F 10 +572°F) 'S

OM7-37-K-21-1-C 0°C 10 +600°C (+32°F 1o +1112°F) S

OM7-37-K-22-1-C 0°C to +1200°C (+32°F l0 +2192°F) S

OM7-37-K-23-1-C +600°C 10 +1200°C) (+1112°F lo +2192°F) .

OM7-37-T-03-1-C -100°C to +400°C (-148°F to +752°F) S

OM7-37-E-04-1-C 0°C 1o +900°C (+32°F to +1652°F) IS

OMI37RU-1-C  0°C 10 +1750°C (+32F lo +3182°F) . +OUTPUTRANGES AVAILABLE

et b e gei : OUTPUTRANGE | PART NUMBER MODIFIER | EXAMPLE

ISOLATED VOLTAGEINPUTMODULES, WIDEBANDWIDTH Page20 H1o+5V 1€ OM7-30-01-1-C

MODEL INPUT RANGE QUTPUT RANGE Oto+10V 20 OM7-30-01-2-C

OM?7-40-02-1-C 010 +100mV .

OM7-40-03-1-C Dto +1V .

0M7-40-07-1-C +100mv -

OM7-40-08-1-C Hv S

OM7-41-01-1-C 010 +10V .

OM7-41-02-1-C BV .

OM7-41-03-1-C HOV .

OM7-41-04-1-C Dto +5V 'S

OM7-41-05-1-C D10 +20V .

OM7-41-06-1-C Do +40V 'S
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0M7-21/30/31

Isolated Analog Voltage Input Modules

FEATURES

@ ACCEPTS MILLIVOLT OR VOLTAGE INPUTS

@ PROVIDES HIGH LEVEL VOLTAGE OUTPUTS

@ 1500Vrms TRANSFORMER ISOLATION

@ ACCURACY, #0.03% JF SPAN TYPICAL, #0.1% MAX
@ ANSI/IEEE C37.90.1-1989 TRANSIENT PROTECTION
@ INPUT PROTECTED Ti) 120Vrms CONTINUOUS

@ NOISE, 5004V PEAK (3MHz), 25019 RMS (100KHz)
@ CMRR, UP TO 160dB

@ NMR, UP TO 85dB

@ EASY DIN RAIL MOUNTING

@ CSA CERTIFICATION AND FM APPROVAL PENDING
©® CE COMPLIANT

DESCRIPTION

Each OM7-21/30/31 voltage input module accepts one channel of analog
voltage input which is filtered, isolated, amplified, and converted to a high
level analog voltage for output to the process control system.

These modules incorporate a five-pole filtering approach to maximize both
time and frequency response by taking advantage of both Thomson (Bessel)
and Butterworth characteristics. One pole of the filter is on the field side of the
isolation barrier; four are on the process control system side.

Afterthe initial field-side filtering, the input signal is chopped by a proprietary
chopper circuit and transferred across the transformer isolation barrier,
suppressing transmission of common mode spikes and surges. The signal
is then reconstructed and filtered for process control system output.

Modules accept a wide 14 - 35VDC power supply range (+24VDC nominal).
Their compact packages (2.13"x1.705"x0.605" max) save space and are ideal
for high channe! density applications. They are designed for easy DIN rail
mounting using any of the “-DIN" backpanels.

Isolation Barrier

é — 1| suge {1
. Suppression (1 pole)
Vw | Rext ) and
%,

& Protection

1%, «2 e =

Backpanel!
Term Block

1500V

Iso-Chopper ™ 4
Amplifier LPF* > Vour
Pat Pending (4 pole)
C |

e
<

% ’ g—f-) coM

Process Control

Field-Side System-Side
*Rexr is @ backpanel option for current to +V -] 3 >V
voltage conversion using (2509) or a user Y - dc Supply dc Supply/ s
provided resistor. Oscillator (14-35V dc)
=

-

Fig 1: OM7-21/30/31 Block Diagram




SPECH:ICATIONS Typical at 25°C and +24VDC

Module oMm7-21 0Mm7-30 OM7-31
Input Range Hov HOmVto 1V #HVio HOV
Input Bias Current #).1nA 4).5nA 40.05nA
Input Resistance
Normal 2MQ min SoMQ 500kQ min
Power Off 2MQ min 30kQ2 min 500kQ min
Overload 2MQ min 30k min 50002 min
Input Protection
Continous 120Vrms max " .
Transient ANSI/IEEE C37.90.1-1989 . .
Output Range' Hov * *
Output Effective Available Power! 10mW 40mwW .
Output Resistance <1Q . "
Qutput Protection Continuous Short-to-Ground . .
Output Voltage/Current Limit 2V, H14mA * i
CMV (Input-to-Output)
Continuous 1500Vrms max . .
Transient ANSI/IEEE €37.90.1-1989 . .
CMRR (50 or 60Hz) 10048 16048 12048
Accuracy? 0.03% Span typical, 10.1% Span max * *
Noniinearity® #.02% Span max . .
Stability (-40C to +85°C)
Gain 155ppm/°C 15ppm/°C H5ppm/°C
Input Offset N/A* H).5uv/°C Huv/eC
Zero Suppression N/A H0.005%(V r°C *
Output Offset 40.001% Span/°C 10.002% Span/°C .
Noise
Peak @ 5MHz B/W 1mv 5001V .
RMS @ 10Hz to 100kHz BW 250V . .
Peak @ 0.1Hz to10Hz B/W W . *
Frequency and Time Response
Bandwidth, -3dB 300Hz 3Hz .
NMR (50/60Hz) 80dB/decade >300Hz 80/85dB *
Step Response, 90% Span 1.5ms 150ms .
Supply Voltage 14 to 35VDC . .
Current' 30mA max . .
Sensitivity 10.0002%/%V #).0001%/%Vs *
Mechanical Dimensions (H}W)(D) 2.137x1.705"x0.605" max . *
54.1mm x 43.3mm x 15.4mm max * *
Environmental
Operating Temperature Range -40°C to +85°C * .
Storage Temperature Range -40°C to +85°C . *
Relative Humidity 010 90% noncondensing . *
Emissions EN50081-1, ISM Group 1, Class A (Radiated, Conducted) ‘ .
Immunity EN50082-1, iSM Group 1, Class A (ESD, RF, EFT) - .
NOTES
* Specification same as preceding model.
' Output Range and Supply Current specifications are based on minimum output load resistance.
Mirimum output load resistance is calculated by V., /P, where P, is the Output Effective Available ORDERING INFORMATION
Povrer that guarantees output range, accuracy, and linearity specifications.
2 Accuracy includes the effects of repeatability, hysteresis, and linearity. MODEL INPUT RANGE
3 Nonlinearity is calculated using the best-fit straight line method. = +
*input offset term included in output offset specification. ’ gm; 21 10V
3V, is the nominal input voltage that results in a OV output. 0M7-§8-g; 8 :0 ""1 80mVV
-9U- 0 +1ulm
0M7-30-03 Oto+1V
0M7-30-05 +110 45V
*QUTPUT RANGES AVAILABLE OMT-30-06 | +10mV
OUTPUT RANGE | PART NUMBER MODIFIER | EXAMPLE 8%388; i} 30mV
-3U- +
+1 10 45V -1-C OM7-30-01-1-C OM7-31-01 0to +10V
0to +10V -2-C 0M7-30-01-2-C OM7-31-02 15V
0M7-31-03 HoV
OM7-31-04 | Oto+5V




C€ O0M7-22-C
Isolated Bipolar Voltage Output Modules

FEATURES DESCRIPTION
@ ACCEPTS HIGH LEVEL INPUT TO +10V OM7-22-C voltage output modules accept input signals in the +10V range
fromthe process control system. The signal is isolated, buffered, and filtered
@ PROVIDES HIGH LEVEL OUTPUT TO 10V to provide a unity gain field voltage output (Figure 1).
® 1500Vrms TRANSFORMER ISOLATION These modules incorporate a five-pole filtering approach to maximize both
% % time and frequency response by taking advantage of both Thomson {Bessel)
® ACCURACY. 40.03% OF SPANTYPICAL, 40.1% MAX and Butterworth characteristics. One pole of the filter is on the process contro!
@ NONLINEARITY, 40.02% OF SPAN, MAX system side of the isolation barrier; four are on the field side.
@ ANSI/IEEE C37.90.1-1989 TRANSIENT PROTECTION After the initial process control System-side filtering, the input signal is
chopped bya proprietary chopper circuitandtransferred across the transformer
® OUTPUT PROTECTED TO 120Vrms CONTINUOUS isolation barrier, suppressing transmission of common mode spikes and
@ INPUT PROTECTED T0 435VDC surges. The signal is then reconstructed and filtered for field-side output.
@ NOISE, 2mV PEAK (5MHz), 1mV RMS (100KHz) Modules accepta wide 19 - 29VDC power supply range (+24VDC nominal).
CMRR. 100dB Theircompact packages (2.13"x1.705"x0.605" max) save space and are ideal
4 ' for high channel density applications. They are designed for easy DIN rail
@ 80dB PER DECADE OF ATTENUATION ABOVE 400Hz mounting using any of the “-DIN" backpanels.
@ EASY DIN RAIL MOUNTING
@ CSA CERTIFICATION AND FM APPROVAL PENDING
@ CE COMPLIANT.
1500V
Isolation Barrier
+ Iso-Chopper 1™
. O Al Surge PR Ampiifier e~ L tput | 4,y
Suppression (2 pole) : ; — IN
5 2 Protection, and T e Pat Pending (1 pole) Protection
— TPFN(2 pole) JI_ )| T s
CoM
O @ne = B v Y';
Backpanel
T Block —

- Process Control

Field-Side System-Side
+V —-— 3 v
dc Supply/ [ > Vs
-V -] d I
v e Supply %lg Oscillator (19-29V dc)

< _ﬁ%

Fig 1: OM7-22-C Block LViagram




SPECIFICATIONS vypicat at 25°¢ and +24v0¢

Module 0M7-22-C
Output Range' Hov
Output Effective Available Power' 20mwW
Output Resistance <1Q
Output Protection
Continuous 120Vrms
Transient ANSI/EEE C37.90.1-1989
Output Voltage/Current Limit 12,5V, #0mA
Input Range HoV
Input Bias Current #).5nA
Input Resistance 2MQ min
Input Protection 135Vdc (no damage)
CMV (input-to-Output)
Continuous 1500Vrms
Transient ANSINEEE €37.90.1-1989
CMRR (50 or 60Hz) 100dB
Accuracy? #).03% Span typical, 40.1% Span max
Nonlinearity? $).02% Span max
Stability (-40C 1o +85°C)
Gain 135ppm/°C
Output Offset 10.001% Span/°C
Noise
Peak @ 5MHz BW 2mv
RMS @ 10Hz to 100kHz B/W mv
Peak @ 0.1Hz to 10Hz B/W 10wV
Frequency and Time Response
Bandwidth, -3dB 400Hz
NMR (-3dB at 400Hz) 80dB per decade above 400Hz
Step Response, 90% Span 1ms
Supply Voltage 1910 29vDC
Current! 30mA max
Sensitivity 20.0001%/%V
Mechanical Dimensions (H{W)D) 2.13"x1.705"x0.605° max
54.1mm x 43.3mm x 15.4mm max
Environmental
Operating Temperature Range -40°C t0 +85°C
Storage Temperature Range -40°C to +85°C
Relative Humidity 010 90% noncondensing
Emmissions ENS50081-1, ISM Group 1, Class A (Radiated, Conducted)
Immunity EN50082-1, ISM Group 1, Class A (ESD, RF, EFT)
NOTES

! Output Range and Supply Current specifications are based on minimum output load resistance. Minimum output
load resistance is calculated by V, /P, where P is the Output Effective Available Power that guarantees output
range, accuracy, and linearity specifications.

2 Accuracy includes the effects of repeatability, hysteresis, and linearity.

% Nonlinearity is calculated using the best-fit straight line method.

ORDERING INFORMATION
MODEL INPUT RANGE | OUTPUT RANGE
OM7-22-C HOV HOV

|
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0M7-32/33
Isolated Process Current/Voltage Input Modules

C€

FEATURES

@ ACCEPTS CURRENT OR VOLTAGE INPUT

@ PROVIDES HIGH LEVEL VOLTAGE OUTPUTS

® 1500Vrms TRANSFORMER ISOLATION

@ ACCURACY, #0.03% OF SPAN TYPICAL, 40.1% MAX
© NONLINEARITY, 40.02% OF SPAN, MAX

@ ANSI/IEEE C37.90.1-1989 TRANSIENT PROTECTION
@ INPUT PROTECTED 70 120Vrms CONTINUOUS

©® NOISE, 500V PEAK (5MHz), 300 RMS (100KHz)
@ CMRR, UP TO 105dE

@ 80dB PER DECADE CIF ATTENUATION ABOVE 100Hz
@ EASY DIN RAIL MOUNTING

©® CSA CERTIFICATION AND FM APPROVAL PENDING
@ CE COMPLIANT

DESCRIPTION

The OM7-32 current input modules accept input signals in the 4-20mA or 0-
20mA ranges from the field and provide a high level utput fo the process control
system (Figure 1). Current to voltage conversion occurs internal to the module,
which is factory calibrated to ensure the highest accuracy.

OM?7-33 voltage input modules accept input signals in the +1to +5V or O to
+10V ranges from the field and provide a high level output to the process
control system. As an alternative, the OM7-33 can be used with an external
250€2 resistor to accept input signals in the 4-20mA or 0-20mA ranges.
Using the external sense resistor allows the module to be removed without
disrupting the current loop. All OM7-33s are shipped with a 2500 resistor.

These modules incorporate a five-pole filtering approach to maximize both
time and frequency response by taking advantage of both Thomson (Bessel)
and Butterworth characteristics. One pole of the filter is on the field side of the
isolation barrier; four are on the process control system side.

After the initial field-side filtering (conversion-OM7-32 only), the input signal is
chopped by a proprietary chopper circuit and transferred across the transformer
isolation barrier, suppressing transmission of common mode spikes and surges. The
signal is then reconstructed and filtered for process control system output.

Modules accept a wide 14 - 35VDC power supply range (+24VDC nominal).
Theircompact packages (2.13"x1.705"x0.605" max) save space and are ideal for
high channel density applications. They are designed for easy DIN rail mounting
using any of the “-DIN" backpanels.

1500V
Isolation Barrier
T
&\ Surge LPF Iso-Chopper II™
\ 2 R . |Suppression | | R |(1 Pole) Amplifier P f——fy v,
Vil | _ e, and Pat Pending (4 pole)
= € Protection — T
5
X —4_ —3 COM
- Y Y : vz
Backpanel
Term Elock
Process Control
Field-Side System-Side
“Rexy is a backpanel option for currfant to voltage Ry a
conversion usirg (2500, 0.1%) resistor. F———— Vg
v de Supply % Supply/ (14-35V dc)
sciflator "
**Ry is installed intemal to the OM7-32 only. Oscilta .
e !7
= <

Fig 1: OM7-32/33 Block Diagram




SPECIFICATIONS typicat at 25°¢ and +24voc

Module om7-32 0M7-33
Input Range 4-20mA, 0-20mA +11045V,0t0 +5V
Input Bias Current N/A #).1nA
Input Resistance

Normal <1002 M0

Power Off <100Q2 2MQ

Overload 30k M2
Input Protection

Continous 120Vrms max *

Transient ANSI/IEEE C37.90.1-1989 *
Qutput Range' * *
Qutput Effective Available Power' 40mW .
Output Resistance <IQ .
Output Protection Continuous Short-to-Ground *
Output Voitage/Current Limit H2V, H4mA .
CMV (Input-to-Output)

Continuous 1500Vrms *

Transient ANSI/IEEE €37.90.1-1989 *
CMBRR (50 or 60Hz) 105d8 *
Accuracy’ 0.03% Span typical, #).1% Span max .
Nonlinearity? 40.02% Span max -
Stabitity (-40C to +85°C)

Gain 5ppm/°C "

Input Ofiset N/A* .

Output Offset 40.003% Span/°C .
Noise

Peak @ SMHz BW 5000/ *

RMS @ 10Hz to 100kHz BW 3004 *

Peak @ 0.1Hz lo 10Hz BW 1w .
Frequency and Time Response

Bandwidth, -3dB 100H: "

NMR (-3dB at 100Hz) 80dB per decade above 100Hz .

Step Response, 90% Span 5ms .
Supply Voltage 1410 35VDC ‘

Current’ 30mA max ‘

Sensitivity 40.0001%/%V
Mechanical Dimensions (H)(W)D) 2.13"x1.705"x0.605" max :

54.1mm x 43.3mm x 15.4mm max *

Environmental

Operating Temperature Range -40°C to +85°C .

Storage Temperature Range -40°C t0 +85°C *

Relative Humidity 0o 90% noncondensing *
Emissions EN50081-1, ISM Group 1, Class A (Radiated, Conducted) *
Immunity EN50082-1, ISM Group 1, Class A (ESD, RF, EFT) *

NOTES

*Specification same as preceding mode!

' Output Range and Supply Current specifications are based on minimum output load resistance. Minimum output load resistance is
calculated by V,,,%/P,, where P, s the output Effective Available Power that guarantees output range, accuracy, and linearity
specifications.

2 Accuracy includes the effects of repeatability, hysteresis, and linearity.

2 Nonlinearity is calcufated using the best-fit straight line method.

“Input offset term included in output offset specification.

ORDERING INFORMATION *OUTPUT RANGES AVAILABLE

MODEL INPUT RANGE OUTPUT RANGE | PART NUMBER MODIFIER | EXAMPLE
0M7-32-01 4to 20mA +110 45V -1-C OM7-32-01-1-C
0M7-32-02 0to 20mA 0to +10V -2-C OM7-32-01-2-C
0M7-33-01 +1 1o +5V

0M7-33-02 Oto +8V




C€ 0M7-34/34-N
Isolated Linearized 2- Or 3-Wire RTD Input Modules

FEATURES

@ INTERFACES TO 1002 PLATINUM OR 120Q NICKEL RTDS
@ PROVIDES 250pA RTD EXCITATION CURRENT

@ LINEARIZES RTD SIGNAL RESPONSE

@ PROVIDES HIGH LEVEL VOLTAGE OUTPUTS

@ 1500Vrms TRANSFORMER ISOLATION

©® ACCURACY, #0.05% T0 40.15% OF SPAN TYPICAL

@ NONCONFORMITY, 40.025% TO 0.07% OF SPAN TYPICAL
@ ANSI/IEEE C37.90.1-1989 TRANSIENT PROTECTION

@ INPUT PROTECTED 70 120Vrms CONTINUOUS

@ NOISE, 500 PEAK (5SMHz), 2501V RMS (100KHz)

@ CMRR, UP TO 160dB

@ NMR, UP TO 85dB

@ EASY DIN RAIL MOUNTING

@ CSA CERTIFICATION AND FM APPROVAL PENDING

@ CE COMPLIANT

DESCRIPTION

Each OM7-34/34-N RTD input module accepts a single channel of 1002
Platinum (oc = 0.00385) or 120Q Nickel (o = 0.00672) RTD input and
produces an input voltage in response to a low level current excitation. The
input signal is filtered, isolated, amplified, finearizad, and converted to a high
level analog voltage for output to the process control system (Figure 1).

These modules incorporate a five-pole filtering approach to maximize both
time and frequency response by taking advantage of both Thomson (Bessel)
and Butterworth characteristics. One pole of the filter is on the field side of the
isolation barrier; four are on the process control system side.

In response to the low level current excitation signal, the RTD input signal is
chopped bya proprietary chopper circuit andtransferred across the transformer
isofation barrier, suppressing transmission of common mode spikes and
surges. The signal is then reconstructed and filtered for process control
system output.

Linearization is achieved by creating a non-linear transfer function through
the module itself. This non-linear transfer function is configured at the factory
and is designed to be equal and opposite to the specific RTD non-linearity.
Lead compensation isachieved by matchingtwo current paths thus cancelling
the effects of lead resistance.

Modules accept a wide 14 - 35VDC power supply range (+24VDC nominal).
Theircompact packages (2.13"x1.705"x0.605" max) save spaceand are ideal for
high channel density applications. They are designed for easy DIN rail mounting
using any of the “-DIN" backpanels.

Surge Suppression,
Protection, Lead
Compensation, LPF
«2] (1 pole), and RTD
Current Stimulus

V/4 1
A\

1500V
Isolation Barrier

Iso-Chopper [I™ 4
Amplifier LPF* f———— Vgur
Pat Pending (4 pole)

T )|

Process Control

Backpanel
Tem Block
NOTE: For 2-wire operation, jumper the
(- and (x) connections on the +V -
backpanel term block. Y -—]
* Shield ground-tie shown for ungrounded ]

dc Supply

Field-Side System-Side
3., ¥
dc Supply/ > Vs
Oscillator (14-35V dc)

RTD sensor configuration. -

-,

Fig 1: OM7-34/34-N Block Diagram




SPECIFICATIONS rypicat at 25°¢ and +24voc

Module 0M7-34 0M7-34-N
Input Range 100Q PtRTD 120Q Ni RTD
(See Ordering Information below) .
Input Protection
Continous 120Vrms max
Transient ANSI/IEEE C37.90.1-1989
Output Range' . *
Qutput Effective Available Power’ 40mW .
Output Resistance <1Q
Output Protection Continuous Short-to-Ground
Output Voitage/Current Limit 2V, H14mA
CMV (Input-to-Output)
Continuous 1500Vrms
Transient ANSI/EEE €37.90.1-1989
CMRR (50 or 60Hz) 16008
Accuracy? (See Ordering Information below)
Nonconformity* (See Ordering Information below)
Stability (-40C to +85°C)
Gain #0ppm/°C
Input Offset Hv/ree
Zero Suppression 10.002%(R Ry, )/°C
Output Offset 40.002% Span/°C
Noise
Peak @ SMHz BAV 500V
RMS @ 10Hz to 100kHz B/W 2500
. Peak @ 0.1Hz to " OHz BW 1w
Lead Resistance Effect #).02°C/Q2 max
Sensor Excitation Current® =250pA
Frequency and Time Response
Bandwidth, -3dB 3Hz
NMR (50/60Hz) 80/85dB
Step Response, H1% Span 250ms
| 14 to 35V|
Suzgl(\r/em o Sérzismgxc E‘OTES. . .
Sensitivity 40.0001%/%V. Specification same as preceding rnodeI: » -
s * Qutput Range and Supply Current specifications are based on minimum output
Mechanical Dimensians(H}W)(D) 2.13"x1.7057x0.605" max . load resistance. Minimum output load resistance is calculated by V. /P, where
54.1mm x 43.3mm x 15.4mm max . P, s the output Efiective Available Power that guarantees output range, accuracy,
Environmental and conformity specifications. '

. o e 2 Accuracy includes the effects of repeatability, hysteresis, and conformity.
Operating Temper:ture Range -40°C lo +85°C * Nonconformity is calculated using the best-fit straight line method.
Storage Temperalure Range ~40°C 10 +85°C R, is the value of the RTD resistance at the lowes! measurement point. R, is
Relative Humidity 010 90% noncondensing the change in resistance over the measurement span.

Emmissions ENS0081-1, ISM Group 1, Class A (Radiated, Conducted) SSensor excitation current is model dependent,
Immunity EN50082-1, ISM Group 1, Class A (ESD, RF, EFT)
ORDERING INFORMATION
MODEL INPUT RANGE ACCURACY? NONCONFORMITY?

TYPICAL MAX TYPICAL Max

100Q2 P1 (o = 0.00385)
OM7-34-01  }100°C to +100°C (-148°F to +212°F) | 40.075% (0.15°C)| 0.15% (0.30°C) | 0.025% (0.05°C) | 40.05% (0.10°C)
OM7-34-02 | 0°C to+100°C (+32°F to +212°F) | 0.10% (0.10°C) | #0.2% (0.20°C) |20.025% (0.025°C)|+0.05% (0.05°C)
OM7-34-03 | 0°C 10+200°C (+32°F to +392°F) | 40.075% (0.15°C)|0.15% (0.30°C) | 40.025% (0.05°C) | 40.05% (0.10°C)
( ( )

( )

~—

OM7-34-04 | 0°C to +600°C (+32°F to +1112°F)| 40.05% (0.30°C) | 40.1% (0.60°C) | +0.025% (0.15°C) | +0.05% (0.30°C
OM7-34-05 | -50°C to +350°C (-58°F to +662°F) | 40.05% (0.20°C) | 40.1% (0.40°C) | 0.025% (0.1°C) |40.05% (0.20°C
1200 Ni (o = 0.00672)

OM7-34-N-01| ~ 0°C to +300°C (+32°F to +572°F) | 0.15% (0.45°C) | 0.3% (0.90°C) | 40.06% (0.18°C) |40.12% (0.36°C)
OM7-34-N-02|  0°C to +200°C (+32°F to +302°F) | 0.15% (0.30°C) | 40.3% (0.60°C) | 0.07% (0.14°C) |40.14% (0.28°C)

*OUTPUT RANGES AVAILABLE

OUTPUT RANGE. | PART NUMBER MODIFIER | EXAMPLE

+110 45V -1-C 0M7-34-01-1-C
Oto+10V -2-C 0M7-34-01-2-C




€ O0M7-35
Isolated 2-Wire Transmitter Interface Modules With
Loop Power

FEATURES

@ 2-WIRE TRANSMITTER INTERFACE

@ ACCEPTS 4-20mA SIGNALS

® PROVIDES AN ISOLATED +24VDC SUPPLY TO POWER THE LOOP
@ PROVIDES HIGH LEVEL VOLTAGE OUTPUTS

@ 1500Vrms TRANSFORMER ISOLATION

@ ACCURACY, #.03% OF SPAN TYPICAL, #0.1% MAX
@ NONLINEARITY, 40.02% OF SPAN, MAX

@ ANSI/IEEE C37.90.1-1989 TRANSIENT PROTECTION
@ 120Vrms INPUT PROTECTION

©® CMRR, 105dB

@ 80dB PER DECADE OF ATTENUATION ABOVE 100Hz
@ EASY DIN RAIL MOUNTING

@ CSA CERTIFICATION AND FM APPROVAL PENDING
@ CE COMPLIANT

DESCRIPTION

OM?7-35 current input modules accept input signals in the 4-20mA range
from the field and provide a high leve! voltage output to the process control
system (Figure 1). Current to voltage conversion occurs internal to the
module, which is factory calibrated to ensure the highest accuracy.

Loop power is provided by the module, enabling a 2-wire transmitter to be
directly connected without the need for a separate dc power supply for the 2-
wire transmitter.

These modules incorporate a five-pole filtering approach to maximize both
time and frequency response by taking advantage of both Thomson (Bessel)
and Butterworth characteristics. One pole of the filler is on the field side of the
isolation barrier; four are on the process control system side.

Atter the initial field-side filtering, the input signal is chopped by a proprietary
chopper circuit and transferred across the transformer isolation barrier,
suppressing transmission of common mode spikes and surges. The signal
is then reconstructed and filtered for process control system output.

Modules accept a wide 18 - 35VDC power supply range (+24VDC nominal).
Their compact packages (2.13"x1.705"x0.605" max) save spaceand are ideal
for high channel density applications. They are designed for easy DIN rail
mounting using any of the “-DIN" backpanels.

-c»Vmp
Surge
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8 W7‘f A Protection
l 5 Surge
( 2 || —
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1500V
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Iso-Chopper I™
Amplifier e ——ﬁ‘  Vour
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| |
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Process Control
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+V —-—
—V ~-—]
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Field-Side System-Side
3
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-

Loop Supply |

Fig 1: OM7-35 Block Dizgram




SPECIFICATIONS vypicat at 25°C and +24v0c

Module OM7-35
Input Range 4-20mA
Input Protection
Continous 120Vrms max
Transient ANSI/IEEE €37.90.1-1989
Loop Voltage +24Vdc®
Output Range' (see ordering information)
Qutput Effective Available Power' 40mW
Output Resistance <1Q
Output Protection Continuous Short-to-Ground
Qutput Voltage/Current Limit H6V, £14mA
CMV (Input-to-Output)
Continuous 1500Vrms
Transient ANSI/AEEE C37.90.1-1989
CMRR (50 or 60Hz) 105d8
Accuracy? 30.03% Span typical, 40.1% Span max
Nonlinearity® 40.02% Span max
Stability (-40C 1o +85°C)
Gain 140ppm/°C
Input Offset N/A
Qutput Offset 10.003% Span/°C
Noise
Peak @ 5MHz BW S5mv
RMS @ 10Hz to 100kHz B/W 5001V
Peak @ 0.1Hz to 10Hz BW 3w
Frequency and Time Response
Bandwidth, -3d8 100Hz
NMR (-3dB at 100Hz) 80dB per decade above 100Hz
Step Response, 90% Span 5ms
Supply Voltage 1810 35VDC
Current' 70mA
Sensitivity 10.0002%/%V,

Mechanical Dimensions (HYW)(D)

2.13"x1.705"x0.605" max
54.1mm x 43.3mm x 15.4mm max

Environmental
Operating Temperature Range -40°C 10 +85°C
Storage Temperature Range -40°C to +85°C
Relative Humidity 0to 90% noncondensing
Emmissions ENS0081-1, ISM Group 1, Class A (Radiated, Conducted)
Immunity ENS0082-1, ISM Group 1, Class A (ESD, RF, EFT)
NOTES

! Output Range and Supply Current specifications are based on minimum output load resistance. Minimum output
load resistance is calculated by V,,,/P.. where P_is the Output Effective Available Power that guarantees output

range, accuracy, and linearity specifications.

2 Accuracy includes the effects of repeatability, hysteresis, and linearity.
* Nonlinearity is caiculated using the best-fit straight line method.
* Input offset term included in output offset specification.

5+24V will be supplied to the loop for an open loop condition. Approximately +22V o +16V will be supplied for a

corresponding 4mA to 20mA input. Loop voltage is independent of supply voltage.

ORDERING INFORMATION
MODEL INPUT RANGE | OUTPUT RANGE
OM7-35-01-1-C | 4to 20mA +110 45V
OM7-35-01-2-C | 410 20mA 010 +10V
OM7-35-02-1-C | 4to 20mA +210 +10V




U
C€ O0M7-36
Isolated Potentiometer Input Modules

FEATURES DESCRIPTION
@ INDUSTRY'S FIRST 78 POTENTIOMETER INPUT MODULE Each OM7-36 Potentiometer input module provides a single channel of
resistance input which s filtered, isolated, amplitied, and converted to a high
@ INTERFACES 100 TO 10K POTENTIOMETERS level analog voltage output.
@ HIGH LEVEL VOLTASE OUTPUTS The OM7-36 module interfaces to slidewires and potentiometers in both two
or three wire configuration and incorporates a five-pole filtering approach to
® 1500VRMS TRANSFORMER ISOLATION maximize both time and frequency response by taking advantage of both
@ ACCURACY, #).03% OF SPAN TYPICAL, #0.1% MAX Bessel and Butterworth characteristics. One pole of the filter is on the field
o side of the isolation barrier; four are on the process control system side. In
® NONLINEARITY, 40.02% OF SPAN, MAX the 3-Wire configuration, lead resistance compensation is provided if the
@ ANSI/IEEE C37.90.1-1989 TRANSIENT PROTECTION resistance of the “x” lead is closely equivalent to ‘th_at ofthe “+* lead. Internal
@ INPUT PROTECTED TO 120VAC CONTINUOUS to the module, measurement error due to lead resistance is canceled.
In response to the low leve! current excitation, and after initial field-side
® CSA CERTIFICATION AND FM APPROVAL PENDING filtering, the input signal is chopped by a proprietary chopper circuit and
@ CE COMPLIANT transferred across the transformer isolation barrier, suppressing transmission

of common mode spikes and surges. The signal is then reconstructed and
filtered for process control system output.

Six standard input resistance ranges are offered, from 100 to 10k<, with
three output ranges available: 0-5V, 1-5V, and 0-10V. Modules acceptawide
14-35VDC power supply range (+24VDC nominal). Their compact packages
(2.13" x 1.705" x 0.605" max.) save space and are ideal for high channel
density applications. They are designed for easy DIN rail mounting using any
of Dataforth’s “-DIN" backpanels.
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Fig 1: OM7-36 Block Diagram




SPECIFICATIONS vypicaiat 25°¢ a

nd +24VDC
Module OM7-36
Input Range (See Ordering Information below)
Protection
Continuous 120 Vrms max
Transient ANSI/IEEE C37.90.1-1989
Sensor Excitation Current 65pA (10k€2) to 260pA (100Q)
Lead Resistance Effect (3-Wire)'
01 thru 04 :#.005Q/Q
-05 :40.02Q/Q
-06 1 #.04Q/Q
Output Range? *
(See Output Range below)
Effective Available Power? 40 mW
Resistance <iQ
Protection Continuous Short-to-Ground
Voltage/Current Limit 2V, H4mA
CMV (Input to Qutput)
Continuous 1500 Vrms
Transient ANSI/IEEE €37.90.1-1989
CMRR (50 or 60Hz) 12048
Accuracy® 4).03% Span typical, 10.1% Span max
Nonlinearity * 10.02% Span max
Stability (-40°C 1o +85°C)
Input Offset #0.01Q/°C
QOutput Offset 1301v/°C
Gain 60 ppm/°C
Noise Peak @ 5Mhz B/W 1mV
RMS @ 10Hz to 100Khz BW 250V
Peak @ 0.1Hz ( 10Hz B/W 1w
Frequency and Time Response
Bandwidth, -3d8 3Hz
NMR (50/60 Hz) 80/85dB
Step Response, 0to 90% 250 ms
Supply Voltage 14-35 Vde NOTES
Current? 30 mA max " Lead resistance effect is g it i
" / given for the condition of not having the
Sensitivily 10.0001%/% Vs NTC thermistor installed in the backpanel. As a general rule; as
Mechanical Dimensions (H)(W)(D) 2.13" x1.705" x 0.605", max long as the lead resistance of the (+) lead matches the paraliel
Environmental combination of the thermistor and lead resistance in the (X} lead,
Operating Temp. Range -40°C to +85°C the given specifications apply.
Storage Temp. Range -40°C to +85°C 2 Qutput Range and Supply Cutrent specifications are based on
Refative Humidity 010 90% Noncondensing minimum output load resistance. Minimum output load resistance
Emmissions EN50081-1, ISM Group 1, Class A (Radiated, Conducted) is calcutated by V,, */Pe, where P is the oulput Efiective Available
Immunity EN50082-1, 1SM Group 1, Class A (ESD, RF, EFT) Power that guarantees output range and accuracy specifications.
3 Accuracy includes the effects of repeatability, hysteresis, and
linearity, but does not include sensor accuracy.
* Nonlinearity is calculated using the best-fit straight line method.
ORDERING INFORMATION *0UTPUT RANGES AVAILABLE
MODEL INPUT RANGE OUTPUT RANGE | PART NUMBEF. MODIFIER | EXAMPLE
0M7-36-01 0-100Q +1 1046V -1-C 0M7-36-01-1-C
OM7-36-02 0-200Q Oto+10V 2-C OM7-36-01-2-C
0M7-36-03 0 - 500Q
O0M7-36-04 0-1KQ
0M7-36-05 0-5KQ
0M7-36-06 0-10KQ




q

OM7-37

Isolated Thermocouple Input Module

FEATURES

@ INTERFACES TO TYPE J, K, T, E, R, S, AND B THERMOCOUPLES
©® PROVIDES HIGH LEVEL VOLTAGE OUTPUTS

@ 1500Vrms TRANSFORMER ISOLATION

@ ACCURACY, 40.03% OF SPAN TYPICAL, £0.1% MAX
@ NONLINEARITY, #0.02% OF SPAN, MAX

@ ANSI/IEEE C37.90.1-1989 TRANSIENT PROTECTION
@ INPUT PROTECTED TO 120Vrms CONTINUOUS

@ NOISE, 500V PEAK (5SMHz), 2500/ RMS (100KHz)
@ CMRR, 160dB

® NMR, UP T0 85d8

@ EASY DIN RAIL MOUNTING

@ CSA CERTIFICATION AND FM APPROVAL PENDING
@ CE COMPLIANT

DESCRIPTION

OM?7-37 modules accept a single channel of input from Type J, K, T,E, R, S,
or Bthermocouples. The signal is filtered, isolated, amplified, and converted
toahigh level analog voltage for output to the process control system (Figure
1).

Cold junction compensation (CJC) is performed using an NTC thermistor
(see AN701 for further information) externally mounted under the field-side
terminal biock on the backpanel (Figure 1). Open thermocouple detection is
upscale using a 30nA current source in the input circuitry.

These modules incorporate a five-pole filtering approach to maximize both
time and frequency response by taking advantage of both Thomson (Besse!)
and Butterworth characteristics. One pole of the filter is on the field side of the
isofation barrier; four are on the process control system side.

Atter the initial field-side filtering, the input signal is chopped by a proprietary
chopper circuit and transferred across the transformer isolation barrier,
suppressing transmission of common mode spikes and surges. The signal
is then reconstructed and filtered for process control system output.

Modules accept a wide 14 - 35VDC power supply range (+24VDC nominal).
Their compact packages (2.13"x1.705"x0.605" max) save space andare ideal
for high channel density applications. They are designed for easy DIN rail
mounting using any of the “-DIN" backpanels.
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SPECIFICATIONS rwypica at 25°¢ and +24voc

Module 0M7-37
Input Range Thermocouple
(See Ordering Infarmation below)
Input Bias Current -30nA
Input Resistance
Normal 50MQ
Power Off 30k€2 min
Overload 30kQ2 min
Input Protection
Continous 120Vrms max
Transient ANSI/IEEE €37.90.1-1989
Output Range? .
Output Effective Available Power? 40mwW
Output Resistance <1Q
Qutput Protection Continuous Short-to-Ground
Output Voltage/Curient Limit H2V, 14mA
CMV (input-to-Outr ut)
Continuous 1500Vrms
Transient ANSI/IEEE €37.90.1-1989
CMRR (50 or 60Hz) 160d8
Accuracy® 10.03% Span typical, 40.1% Span max
Nonlinearity* See Ordering Information
Stability (-40C to +£5°C)
Gain 135ppm/°C
Input Offset H0.5uV/°C
Zero Suppression 10.005%{V )*°C
Output Offset 40.002% Span/°C
Noise
Peak @ 5MHz BAY 5000V
RMS @ 10Hz to 100kHz BW 2501V
Peak @ 0.1Hz to '10Hz BW 1w
CJC Accuracy®, +5°1; to +45°C ambient 10.25°C typ, +1°C max
Open input Respons2 Upscale
Open Input Detection Time 10s max
Frequency and Time Response
Bandwidth, -3d8 3Hz
NMR (50/60Hz) 80/85d8
Step Response, 9% Span 150ms
Supply Voltage 14 to 35VDC
Current? 30mA max
Sensitivity 10.0001%/%V,
Mechanical Dimensians (HYW)(D) 2.13"x1.705"x0.605" max

54.1mm x 43.3mm x 15.4mm max

Environmental
Operating Temperiture Range
Storage Temperature Range
Relative Humidity

-40°C to +85°C
-40°C to +85°C
0to 90% noncondensing

NOTES

' Thermocouple characteristics per NIST monograph 175, ITS-90.
2 Qutput Range and Supply Current specifications are based on
minimum output load resistance. Minimum output Joad resistance
is calculated by V.. /P, where P, is the output Effective Available
Power that guarantees output range, accuracy, and linearity
specifications.

¥ Accuracy includes the effects of repeatability, hysteresis, and
linearity.

* Nonlinearity is calculated using the best-fit straight line method.
5, is the nomina! input voltage that results in a OV output.

$The CJC sensor accuracy should be added to the module accuracy
and thermocouple accuracy to compute the overall measurement
accuracy.

*0UTPUT RANGES AVAILABLE

OUTPUT RANGE PART NUMBER MODIFIER | EXAMPLE

+1to 45V -1-C

Emmissions ENS0081-1, ISM Group 1, Class A (Radiated, Conducted) 0M7-37-J-01-1-C
immunity EN50082-1, ISM Group 1, Class A (ESD, RF, EFT) Oto+10V -2-C OM7-37-J-01-2-C
ORDERING INFORMATION

MODEL INPUT RANGE ACCURACY (TYP)' | ACCURACY (MAX*] Nonlinearity (Max)*

OM7-37-J-01 | -100°C to +760°C (-148°F to +1400°F) | #0.03% (0.26°C) | #0.1% (0.86°C) | #0.02% (0.17°C)

OM7-37-4-10 0°C 10 +200°C (+32°F to +392°F) *{006°C) " {020°C) ©(004ac)

OM7-37-5-11 0°C 10 +400°C {+32°F 10 +752°F) * (0120 * (040°C) © o (008)

OM7-37-J-12 0°C 10 +600°C (+32°F to +1112°F) * o (0.18°C) " (060°C) © o {012°C)

OM7-37-J-13 | +200°C to +600°C (+572°F to +1112°F) © {009°C) *{030°C) *(0.06°C)

OM7-37K-02 | -100°C to +1350°C (-148°F to +2462°F) T (44T T (145%C) ©{029°C)

OM7-37K-20 0°C 10 +300°C (+32°F to +572°F) © o 009C) T (030°C) *(006C)

OM7-37-K-21 0°C 10 +600°C (+32°F to +1112°F) * o (018°C) * (060°C) ©{012°C)

OM7-37K-22 0°C 1o +1200°C (+32°F to +2192°F) *(036°C) T(200) ©(0.247C)

OM7-37-K-23 | +€00°C to+1200°C (+1112°F 10 +2192°F)]  *  (0.18°C) *(060°C) * o 0120)

OM7-37-T-03 | -100°C 1o +400°C (-148°F 0 +752°F) * 05T " (0507C) * o (010°C)

OM7-37-E-04 0°C to +900°C (+32°F to +1652°F) * e © (0%0°C) * (0187

OM7-37-R-05 0°C to +1750°C {+32F 1o +3182°F) © o (053C) © (LT5%C) * {035

OM7-37-5-06 0°C 10 +1750°C (+32F to +3182°F) © (053¢ © (I570) *{035°C)

OM7-37-8-07 0°C 1o +1800°C (+32F 1o +3272°F) ' (054%C) ©(180°C) * (0367C)




€ 0M7-39
Isolated Process Gurrent Output Modules

FEATURES DESCRIPTION
@ ACCEPTS HIGH LEVEL VOLTAGE INPUT OM?7-33 process current modules accept high level signals from the process
control system and provide either 0to 20mA or 4 to 20mA current to the field

@ PROVIDES 4-20mA OR 0-20mA CURRENT OUTPUT (Figure 1).

@ 1500Vrms TRANSFORMER ISOLATION These modules incorporate a five-pole filtering approach to maximize both

@ ACCURACY. 40.03% OF SPAN TYPICAL. 40.1% MAX time and frequency response by taking advantage of both Thomson (Besse!)
P T and Butterworth characteristics. One pole of thefilter is on the process control

© NONLINEARITY, 40.02% OF SPAN, MAX system side of the isolation barrier, and the other four poles are on the field

@ ANSI/IEEE C37.90.1-1989 TRANSIENT PROTECTION side.

: Afterthe initial process control system side filtering, the signal is chopped by
® OUTPUT PROTECTED TO 120Vims CONTINUOUS aproprietary chopper circuit and transferred across the transformer isolation
@ NOISE, 46pA PEAK (5MHz), 4pA RMS (100KHz) barrier, suppressing transmission of common mode spikes and surges. The

CMRR. 11008 signal is then reconstructed, filtered, and converted to a process current for
® CMRR, output to the field.
® 80dB PER DECADE OF ATTENUATION ABOVE 100H2 Modules accept a wide 14 - 35VDC power supply range (+24VDC nominal).
@ EASY DIN RAIL MO UNTING Theircompact packages (2.13"x1.705"x0.605" max) save space and are ideal

for high channel density applications. They are designed for easy DIN rail

® CSA CERTIFICATION AND FM APPROVAL PENDING mounting using any of the “-DIN® backpanels.

@ CE COMPLIANT
1500V
Isolation Barrier
ha TN Iso-Chopper [I™ Input
b+ - « Surge. LPF Amplifier LPF> Prote‘::tlon/ 5 Vit
Suppression (2 pole) Pat Pending (1 pole)
= 2 | Protection. and P Conversion
- 2%, =] TPF (2 pole) ) T T
X L :& 5y com
O+——nc - ‘[;
Bickpanel
Term Block
= Process Control
Field-Side System-Side
+V —-——] 3
Ty v
dc Supply/ s
V= de Supply 3'% Oscillator (14-35V do)

= B

Fig 1: OM7-39 Block Diagram
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SPECIFICATIONS rypicat at 25° and +24v0c

Module 0M7-39
Output Range’ 4-20mA, 0-20mA
Output Effective Available Power! 320mwW
Qutput Protection
Continous 120Vrms max
Transient ANSI/IEEE €37.90.1-1989
Output Current Limit 2mA
Input Range 11045V, 0to +10V
Input Bias Current +nA
Input Resistance
Normal 0MQ
Power Off 30k min
Overioad 30kQ min
Input Protection 135Vdc (no damage)
CMV (Input-to-Output)
Continuous 1500vrms
Transient ANSINEEE C37.90.1-1989
CMRR (50 or 60Hz) 11048
Accuracy? 40.03% Span typical, 40.1% Span max
Nonlinearity® #.02% Span max
Stability (-40C to +85°C)
Gain #25ppm/°C
Output Offset 10.0035% Span/°C
Noise
Peak @ 5MHz BW 4614
RMS @ 10Hz to 100kHz B/W 4A
Peak @ 0.1Hz to 10Hz B/W 42nA
Frequency and Time Response
Bandwidth, -3dB 100H:
NMR (-3dB at 100Hz) 80dB per decade above 100Hz
Step Response, 90% Span 5ms
Supply Voltage 18 to 35VDC
Current’ 70mA max
Sensitivity 0.0003%/%V
Mechanical Dimensions (H)W)(D) 2.13°x1.705"x0.605" max
54.1mm x 43.3mm x 15.4mm max
Environmental
Operating Temperature Range -40°C to +85°C
Storage Temperature Range -40°C to +85°C
Relative Humidity 0 to 90% noncondensing
Emmissions EN50081-1, ISM Group 1, Class A (Radiated, Conducted)
Immunity EN50082-1, 1SM Group 1, Class A (ESD, RF, EFT)
NOTES

' Qutput Range and Supply Current specifications are based on maximum output load resistance. Maximum output
load resistance is calculated by P/l,,.? where P is the Qutput Effective Available Power that guarantees output range,
accuracy, and linearity specifications. Qutput effective available power is independent of supply voltage.

2 Accuracy includes the effects of repeatability, hysteresis, and finearity.

* Nonlinearity is calculated using the best-fit straight line method.

ORDERING INFORMATION

MODEL

INPUT RANGE

OUTPUT RANGE

OM7-39-01-C
OM7-39-02-C
0M7-39-03-C

+1to+5V
Oto+10V
Oto +10V

410 20mA
0to 20mA
4to 20mA




OM7-40/41
Isolated Analog Voitage Input Modules, Wide Bandwidth

(€

FEATURES

@ ACCEPTS MILLIVCLT OR VOLTAGE INPUTS
@ PROVIDES HIGH LEVEL VOLTAGE OUTPUTS
® 10KHZ BANDWIDTH

@ 1500Vrms TRANSFORMER ISOLATION

@ ACCURACY, #0.05% OF SPAN TYPICAL, 30.1% MAX

@ ANSI/IEEE C37.90.1-1989 TRANSIENT PROTECTION
@ INPUT PROTECTED TO 120Vrms CONTINUOUS

@ EASY DIN RAIL MOUNTING

@ CSA CERTIFICATION AND FM APPROVAL PENDING
@ CE COMPLIANT

DESCRIPTION

Each OM7-40/41 voltage input module accepts one channel of analog
voltage input which is filtered, isolated, amplified, and converted to a high
level analog voltage for output to the process control system.

These modules incorporate a five-pole filtering approach to maximize both
time and frequency response by taking advantage of both Thomson (Bessel)
and Butterworth characteristics. One pole of the filter is onthe field side of the
isolation barrier; four are on the process control system side.

Afterthe initial fietd-sidefiltering, the input signal is chopped by a proprietary
chopper circuit and transferred across the transformer isolation barrier,
suppressing transmission of common mode spikes and surges. The signai
is then reconstructed and filtered for process control system output.

Modules accept a wide 14 - 35VDC power supply range (+24VDC nominal).
Their compact packages (2.13"x1.705"x0.605" max) save space and are ideal
for high channel density applications. They are designed for easy DIN rail
mounting using any of the “-DIN” backpanels.

1500V
Isolation Barrier

—

BTN
(1 pole)

"
1 Surge
O | Suppression
Vin - 2 and
1+ &= Protection
X [¢]
Q1——=nNC
3ackpanel
Term Block

Process Control
Field-Side System-Side
+V —-— _3_) v
~ dc Supply/ ’ s
V=—] dcSumly %I% Oscillator (14-35V de)
L

Iso-Chopper lI™
Amplifier PR s Veur
Pat Pending (4 pole)
1 |

Ve %;_i; com

Fig 1: OM7-40/41 Black Diagram




SPECIFICATIONS typical at 25°¢ and +24v0c

Module 0Mm7-40 oMm7-41
Input Range -Vio+1V -10V to +40V
Input Bias Current 1nA #.1nA
Input Resistance
Normal 50MQ 500kQ min
Power Off 30kQ2 min 500kQ2 min
Overload 302 min 500kQ2 min
Input Protection
Continous 120Vims max .
Transient ANSI/IEEE C37.90.1-1989 .
Qutput Range' * *
Output Effective Available Power' 40mW .
Output Resistance <1Q .
Output Protection Continuous Short-to-Ground .
Output Voltage/Current Limit H2V, H14mA *
CMV (Input-to-Output)
Continuous 1500Vrms max *
Transient ANSI/IEEE C37.90.1-1989 .
CMRR (50 or 60Hz) 11048 10048
Accuracy? 10.03% Span typical, #).1% Span max .
Nonlinearity® 10.02% Span max .
Stability (-40C to +85°C)
Gain 135ppm/°C 155ppm/°C
Input Offset H0.5/°C H5u/eC
Zero Suppression 0.005%(V,y/°C :
Output Offset 40.002% Span/°C -
Noise
Peak @ 5MHz B/W 2mv .
RMS @ 10Hz to 100kHz BW 1mv .
Peak @ 0.1Hz to10Hz BW jmy .
Frequency and Time Response
Bandwidth, -3dB 10KHz .
NMR 80dB/decade >10KHz .
Step Response, 30% Span 40 .
Supply Voltage 1410 35VDC .
Current' 30mA max .
Sensitivity 0.0001%/%Vs .
Mechanical Dimensions (HYW)(D) 2.13°x1.705"°x0.605" max .
54.1mm x 43.3mm x 15.4mm max *
Environmental
Operating Temperature Range -40°C 10 +85°C *
Storage Temperature Range -40°C to +85°C .
Relative Humidity 010 90% noncondensing .
Emmissions ENS50081-1, ISM Group 1, Class A (Radiated, Conducted) -
Immunity EN50082-1, ISM Group 1, Class A (ESD, RF, EFT) .
NOTES
* Specification same as preceding model.
' Qutput Range and Supply Current specifications are based on minimum output load resistance.
Minimum output load resistance is calculated by V, /P, where P_is the Output Effective Avaitable
Power that guarantees output range, accuracy, and Iir;ear‘ity speciﬁt[:ations. 0 RD E R I N G I N FO "R MATI 0 N
2 Accuracy includes the effects of repeatability, hysteresis, and linearity.
3 Nonlinearity is calculated using the best-fit straight line method. MODEL INPUT RANGE
“V, is the nominal input voltage that results ina OV output. OM7-40-02 0to +100mV
OM7-40-03 Oto+1v
OM7-40-07 | +100mV
0M7-40-08 HV
*OUTPUT RANGES AVAILABLE OM7-41-01 | Oto+10V
0OM7-41-02 ki)
OUTPUT RANGE | PART NUMBER MODIFIER | EXAMPLE OM7-41-03 | Hov
#1045V -1-C OM7-40-02-1-C OM7-41-04 | Oto+5V
Oto +10V -2-C OM7-40-02-2-C OM7-41-05 | Oto+20V
OM7-41-06 | Oto+40V

-Eli
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C€ O0M7-47
Isolated Linearized Thermocouple Input Modules

FEATURES DESCRIPTION

) T,E.R. S, BAND N THERMOCOUPLES ~ OM7-47 modules accept a single channel of input from TypeJ, K, T,E,R, S, B, or N
© INTERFACES TOTYPES J, K. T.E thermocouples. The signal is filtered, isolated, amplified, linearized, and converted to

@ LINEARIZES THERMCOUPLE SIGNALS ahigh level analog vofage for output to the process control system (Figure 1),
@ PROVIDES HIGH LEVEL VOLTAGE OUTPUTS Linearization is achieved by creating a non-linear transfer function through
the module itself, refer to AN505. This non-linear transfer function is

© 1500vms TRANSFORMER ISOLATION configured at the factory and is designed to be equal and opposite to the

@ ACCURACY, 40.06% TO 40.16% OF SPAN TYPICAL thermocouple non-linearity.

@ ANSI/IEEE C37.90.1-1989 TRANSIENT PROTECTION Cold junction compensation (CJC) is performed using an NTC thermistor
. (see AN701 for further information) externally mounted under the field-side

® INPUT PROTECTED TO 120Vrms CONTINUOUS terminal block on the backpanel (Figure 1). Open thermocouple detection is

@ NOISE, 1mV PEAK (5MHz), 5001V RMS (100KHz) upscale using a 30nA current source in the input circuitry.

@ CMRR, 160dB These modules incorporate a five-pole filtering approach to maximize both

time and frequency response by taking advantage of both Thomson (Bessel)
® NMR, UP TO 8548 and Butterworth characteristics. One pole of the filter is on the field side of the
@ EASY DIN RAIL MOUNTING isolation barrier; four are on the process control system side.

@ CSA CERTIFICATION AND FM APPROVAL PENDING Afterthe nitial field-sidefiltering, the input signal is chopped byaproprietary
chopper circuit and transferred across the transformer isolation barrier,

® CE COMPLIANT suppressing transmission of common mode spikes and surges. The signal
is then reconstructed and filtered for process corttrol system output.
Modules accept a wide 14 - 35VDC power supply range (+24VDC nominal).
Their compact packages (2.13"x1.705"x0.605" max) save space and are ideal for
high channel density applications. They are designer for easy DIN rail mounting
using any of the “-DIN" backpanels.
Refer to AN701 for Vout to temperature
1500V conversion information
Isolation Barrier
Shield**
/, 3 \“ é Al Surge. Iso-Chopper 1™ LPF 4
Thermocouplz : ! S;pp‘r:;gon. Amplifier (4pole) |—5 Vour
Vo — rotection, Pat Pending and
N s 2| TPF™ (1 pole), Linearization
\_ S A.* Open Detection | T 5
é P 7«0l andcuc % g—) COM
Backpanel —_
Term Block -
Process Control
Field-Side System-Side
“Ry is a backpanel mounted NTC thermistor W 3
used as a cold junction compensation (CJC) de Supply/ 3 vy
sense element. -V -=—- dcSupply Oscillator (14-35V dc)
**Shield g ‘ound-tie shown for ungrounded e
thermocuple configuration. -

Fig 1: OM7-47 Block Diagram




SPECIFICATIONS rypical at 25°¢ and +24voc

*OUTPUT RANGES AVAILABLE

Module om7-47
Input Range Thermocouple’
(See Ordering Information below)
Input Bias Current -30nA
Input Resistance
Normal S50MQ
Power Off 30kQ min
Overload 30k min
Input Protection
Continous 120Vrms max
Transient ANSI/IEEE C37.90.1-1989
Output Range? .
Output Effective Available Power? 40mwW
Output Resistance <1Q
Output Protection Continuous Short-to-Ground
Output Voltage/Current Limit +2V, £14mA
CMV (input-to-Output)
Continuous 1500vrms
Transient ANSI/IEEE €37.90.1-1989
CMRR (50 or 60Hz) 16048
Accuracy? (See Ordering Information below)
Stability (-40C to +84°C)
Gain +0ppm/oC
Input Offset 0.5uv/°C
Zero Suppression #0.005%(V }'/°C
Output Offset 40.002% Span/°C
Noise
Peak @ 5MHz B mv
RMS @ 10Hz to 1)0kHz BW 500V
Peak @ 0.1Hz to 10Hz BW 1w
CJC Accuracy’, +5°C to +45°C ambient 40.25°C Typ, £1°C max
Open Input Response Upscale
Open Input Detection Time 10s max
Frequency and Time 3esponse
Bandwidth, -3d8 3Hz
NMR (50/60Hz) 80/85d8
Step Response, 90% Span 150ms
Supply Voltage 1410 35VDC
Current? 30mA max
Sensitivity #).0001%/%V,
Mechanical Dimensions (H)(W)(D) 2.13"x1.705"x0.605" max

54.1mm x 43.3mm x 15.4mm max

Environmental
Operating Temper:ture Range
Storage TemperatLre Range
Relative Humidity
Emmissions
Immunity

-40°C to +85°C
-40°C to +85°C
0 to 90% noncondensing

EN50081-1, ISM Group 1, Class A (Radiated, Conducted)
EN50082-1, ISM Group 1, Class A (ESD, RF, EFT)

ORDERING INFORMATION

OUTPUT RANGE | PART NUMBER MODIFIER EXAMPLE
+11to +5V -1-C OM7-47-J-01-1C
Olo+10V -2-C OM7-47-J-01-2-C

NOTES

' Thermocouple characteristics per NIST monograph 175, ITS-90.

2 Qutput Range and Supply Current specifications are based on minimum output load
resistance. Minimum output load resistance is calculated by V, %/P,, where P is the output
Effective Available Power that guarantees output range, accuracy, and linearity specifications.
3 Accuracy includes the effects of repeatability, hysteresis, and conformity.

*V, is the nominal input voltage thal results in a OV output.
$The CJC sensor accuracy should be added to the module accuracy and thermocouple
accuracy to compute overall measurement accuracy.

MODEL INPUT RANGE ACCURACY (TYPICAL)*|  ACCURACY (MAXIMUM)**
OM7-47-J-01 0°C 10 +760°C (+32°F t0 +1400°F) 10.11% Span (0.84°C) 10.32% Span (343°C)
OM7-47-J-02 -100°C to +300°C (-148°F lo 4572°F) 10.10% Span (0.40°C) 10.30% Span (1.20°C)
OM7-47-K-03 0°C 10 +1300°C (+32°F to +2372°F) 10.11% Span (1.43°C) 10.32% Span (4.16°C)
OM7-47-K-04 0°C to +600°C (+32°F to +1112°F) 10.06% Span (0.36°C) 10.18% Span (1.08°C)
OM7-47-T-05 0°C 10 +400°C (+32°F to 4752°F) 10.13% Span (0.52°C) +0.33% Span (1.52°C)
OM7-47-T-06 -100°C to +200°C (-148°F 10 +392°F) +0.16% Span (0.48°C) 10.47% Span (1.41°C)
OM7-4T-E-07 0°C 10 +900°C (+32°F lo +1652°F) 10.11% Span (099°C) 40.34% Span (3.06°C)
OM7-47-R-08 | +500°C 10+1750°C (+932°F lo +3182°F) |  40.10% Span (1.25°C) 40.30% Span (3.75°C)
OM7-47-5-09 | +700°Cto+1750°C (+1292°F to+3182°F) |  40.08% Span (0.84°C) 0.25% Span (2.63°C)
OM7-47-B-10 | +800°C10.+1800°C (+1472°Fto +3272°F) |  40.12% Span (1.20°C) 10.35% Span (350°C)
OMT-A7-N-11 | +200°C 10 +1300°C (+392°F o +2372°F) |  40.09% Span (0.99°C) 10.27% Span (297°C)




om?7
Module Dimensions and Pinouts

The following mechanical drawing is useful if designing circuit boards to
mount the OM7 modules. Many sockets are available which accept the

number 50865-5. The captive nut for the 4-40 mounting screw can be
obtained from PEM (Penn Engineering and Manufacturing), part number

mounting pins. As an example, AMP Inc. provides a socket with part KSF2-440 ET.
0.219" (5.563mm) _{+
| J
1663 42.24mm) ————] 0.563" (14.3mm) —| —
s B T —— { T I
s g e
O
dg- -2 8
(sce ARIBE
View) < B g
N § 3
2.11° (53.6mm) & 3 3
{IFront [+ 0.02° (£.051mm)] Ky ]
View) 2 8
3 S
N\
Thread
0.21°£0.02 4-40 UNC
(5.3mm20.51) 1
TTTE T 711 T8 T |
0.039"L.001 N30e 2100
(.99mmz1.025) -“ \( £
. 1.700°£0.005 (43.18mm0.127) Mounting Screw
(Bottom 'View) max ~ 0.30"0.01 (7.6mm0.25)
{
0.200°£.015 0.300° 0.600"£0.005
(5.08mm:.381) i : : : l : (7.62mm) | (15.2mmz20.127)
max
il l ’
<J J L o.200° (5.08mm)
0.400° (10.21mm)
0.700° (17.8mm)
— 0.500" (22.9mm)
— 110" (27.94mm)
- 1.300* (33.02mm)

NOTES: 1) All dimensions are “Typical” unless otherwise noted.
2) Mounting pin plating is 20y in. gold.

Fig 1: OM7 Module Dimensions

Iinput Module Output Module
Excitation (7B34,36,37,47) x | 9 NC
Input High + L + Output High
Input Low - % = Output Low
O
DC Power Supply Vg 3 Vg DC Power Supply
Output Voltage V, : Vi Input Voltage/Current
Common COM g COM Common
(Bottom View)

Fig 2: OM7 Pinouts
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OM7 BACKPANELS, DIN/RACK MOUNTING &ACCESSORIES

OM7-BP-EV

INTRODUCTION

The OM7-BP-EVisasingle channel backpanel that canaccept any ofthe OM7
analog modules. It is meant to be used primarily for module evaluation.
Unlike multiple channel backpanels, the single high-level system output (or
input) signal is routed to all channel pins on the system interface DB25
connector. The backpanel contains four standoffs to allow mounting, using
a #6 or smaller screw.

SYSTEM SIDE - POWER

Using the “V+" supply input, the power supply voltage can be as little as
+14VDC. If +15Y0C is available, it is recommended that the supply be
connected between the “V+A" or “V4+B" connections and “COM”; this will
protect the module against accidental supply reversal. Using both these
connections with two power supplies enables redundant operation. It is also
recommended that a diode transient absorber be instatled to reduce power
supply transient events from degrading system performance. An “accessory”
location, betweer: the supply and common fines, is provided for this purpose.
The backpanel is fused at 1/4 Amp for module protection.

SYSTEM SIDE - SIGNAL

The OM7-BP-EV uses either the OM7-CA-01 (DB25 to 26-pin adapter
cable) and OM7-CAQ04-XX (26-pin to 26-pin interface cable), or the OM7-
CA-02(DB25 to DB25 interface cable), depending on system requirements.

FIELD SIDE - SIGNAL

Onthe field side, a temperature sensor is mounted underneath the field side
terminal block to provide cold junction compensation for thermocouple
modules, and a current-to-voltage conversion resistor socketing location is
provided (supplied with OM7-33 modules). Field connections are terminated
with three screw terminals.

SPECIFICATIONS

~40°C to +85°C
90% relative humidity

Operating Temperature:

Interface Connector:
Field High density screw clamp, 10-24 AWG
System DB25 (male) with 4-40 screwlocks

Swagged Tolerance +0.005" (10.127mm), +0.01* |— 2.850" (72.39mm) ——
Standoff (+0.25mm) unless otherwise noted ——2.350" (59.69mm) —
Thru Hole I
0.15" (3.81mm) Dia. _ |
@ >~F l 1 o)
I o14| S |1
Ao VouT-Vin | 8 | System scm7BXX
9 E E 3
) 5 & ?225; 13
9 8 8 coM
= ~ o I
g 2 8 81 —
T = v+F o
0.165" _r__ 5 ¢ gg >
(4.191mm) § .53 AR O 8 B~ ooonettorcumen
< ™ VB b @ [:]z; 906 conversion resistor
COM P 9| EE ) \\Ban‘aulr‘plnxﬁddﬂdc
TB2 D‘ X - + analog signal VO termination
o T83 including cokl junction
L e oL B ) sensor.
0.75" _ 1.
(19.1mm) | __f| _0094"(3.81mm)
[ 211" 10.02" _
(53.59mm10.51)
| 295"40.03" | NOTES: (1) 1/4 A, littlefuse PICO Il Very Fast Acting
(74.93mm+0.76)

Fig 1: OM7-BP-EV Dimensions




NOTE: ALL CHANNELS COMMON TH!IS MODEL

P1
01
coM |2
113 oMm7
2 14
COM |5 com §
316 Vo ° 4
O
417 Vs 3
CO’: g OM7-R1
s [10 WA
COM | 11
7 112
com |13 coJ«Pz Vol ™
'out,Vin ’_‘/VV‘_‘
8 |14 RT1
3 M5 TB3
COM | 16
10 | 17 & - I
X [
11 | 18
com |1s ISOLATED FIELD SIDE
12 {20
13 |21
COM | 22
14 23
15 {24
COM |25
DB25 1/4 Amp ]
TB1 T
V+ .
V+A Accessory
V4B (Socketed:
— 1/2W resistor size)
COoM — p POWERON
{ M3
TB2

Fig 2: OM7-BP-EV Schematic Diagram
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0M7-BP-01-C/OM7-BP-02-C

Introduction

The OM7-BP-01-C & OM7-BP-02-C are 1 and 2 channe! backpanels. Unlike ~ modules, and a current-to-voltage conversion resistor (OM7-R1) socket
other backpanels available, both the system and field side sides have screw location is provided (supplied with OM7-33 modules).

terminal connectors able toaccept discrete wire (10-24 AWG). The backpanels

contain standoffs to allow mounting, using a #6 or smaller screw.

SYSTEM SIDE - POWER
Both backpanels. accept 14-35VDC between “V+” and “COM” using a screw
terminal (10-24 AWG) block. No reverse supply diodes are provided with this SPECIFICATIONS

model, but bott: are fused at 1/4 Amp (01) or 1/2 Amp (02) for module |  Operating Temperature: —40°Clo+85°C
protection. 90% relative humidity

FIELD SIDE - SIGNAL lnterfa.ce Connector: | |

On the field side, atemperature sensor is mounted underneath the field side Field High density screw clamp, 10-24 AWG
terminal block o provide cold junction compensation for thermocouple System High densily screw clamp, 10-24 AWG

1.370"

Tolerance +0.005" (0.1 2.7mm), +0.01" " (34.80mm) |
(x0.25mm)unless otherwise noted _ 1.070" _
(27.18mm)| Fuse (1
— T[T
o | Barrier Strip for
o
= E E »—// +24VDC
= g g supply and modute
= om? a2 0 'g outputs (inputs)
= s &
0.193" __ r__ a2 g == - Barrier Strip for
(4.902mm) =i g2 . m‘ ﬁkj_side Anaiog Signal
=R -be A /O Termination
=] ] ‘ XA % including Cold Junction
| " ® compensation sensor
| Socket for Current
-—|}—0.062" (1.575mm) Conversion Resistor
2.11°40.02* (Supplied with OM7-33)

7(53.59mm+0.51)
NOTES: (1) 1/4 A, littlefuse PICO |l Very Fast Acting

Fig 3: OM7-BP-01-C Dimensions

Swagged 005" CR— —
Standoft Tolerance 10.005" (+0.127mm), 10.01 {34.80mm)
Thru Hot (£0.25mm) unless otherwise noted 1,2 1.070" <
ru Hole
27.18 [U]
0.15" (381mm) Dia. __ ¢ mmL Fuse
@ ] FI @) vo.vt #1
} ‘ §° 0 @ VOM#2  Barrier Strips for
o S ole o}l — " L24vDC
= t‘E, 3 supply and module
P= & 8 4 ¢ outputs (inputs)
= 5 8 5| &
9 Tz off ©
0.193" Ic .8 .8 x Barrier Strips for
—| H— beoel[@ 4+
(4.902mm) =) ¥ o -b %@ - ﬁ!ld—side Analog Signal
=) ok o lo¥dx. /O Termination
=] oo including Cold Junction
[ o \Q compensation sensor
0.75" ___ 1. :\Socke(s for Current
(19.1mm) —||-0.062" (1.575mm) Conversion Resistors
2.11"40.02" (Supplied with OM7-33)
T (53.59mm10.51)_
2.92°10.03" ___| NOTES: (1) 1/2 A, littlefuse PICO Il Very Fast Acting
(74.93mm10.76)

Fig 4: OM7-BP-02-C Dimensions
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O0M7-BP-01-DIN-C/OM7-BP-02-DIN-C & DIN RAIL MOUNTING ACCESSORIES

DESCRIPTION

The OM7-BP-01-DIN- & OM7-BP-02-DIN-C are 1 and 2 channel panels
meant for DIN rail baser] systems. They are identical to the OM7-BP-01-C &
02 models but without mounting standoffs.

The following parts are required for DIN mounting one OM7-BP-01-DIN-C or
OM7-BP-02-DIN-C panel:

Qty Mode! Description
1 OM7-DIN-SF  Base element with snap foot
2 OM7-DIN-SE  Side element

The following parts are required for DIN mounting two OM7-BP-01-DIN-C and/
or OM7-BP-02-DIN-C panels:

Qty Model Description

2 OM7-DIN-SF  Base element with snap foot
2 OM7-DIN-SE  Side element

4 OM7-DIN-CP  Connection pins

The following parts are required for DIN mounting three or more OM7-8P-
01-DIN-C and/or OM7-BP-02-DIN-C panels:

Qty Model Description

2 OM7-DIN-SF  Base element with snap foot

2 OM7-DIN-SE  Side element

(# panels) - 2 OM?7-DIN-WSF  Base element without snap foot

(4 x (# panels)) - 4 OM7-DIN-CP  Connection pins

SPECIFICATIONS

~40°C to +85°C
95% relative humidity, non-condensing

Operating Temperature:

Interface Connector:
Field High Density Screw Clamp, 14 AWG Max
Logic High Density Screw Clamp, 14 AWG Max

[J — om7-DIN-SF

¢ L OM7-DIN-CP
L— OM7-DIN-WSF

L— oM7-DIN-SE

Fig 12: DIN Rail Mounting Elements.
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Fig 13: OM7-BP-01-DIN-C Dimensions

Fig 14: OM7-BP-02-DIN-C Dimensions
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Fig 5: OM7-BP-02-DIN-C Schematic Diagram
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Fig 6: OM7-BP-02-DIN-C Schematic Diagram
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0M7-BP-04-DIN-C/0M7-BP-08-DIN-C/OM7-BP-16-DIN-C

Introduction

The OM7-BP-04, OM7-BP-08, & OM7-BP-16 are 4, 8, & 16 channel
backpanels that can accept any of the OM7 analog modules. All three of these
backpanels can either te rack mounted using Omega’s 19-inch rack P/N
OM7-RK-002 (using the provided 3mm screws), or directly mounted to a
surface using #6 or smaller screws. The OM7-BP-04-DIN-C, OM7-BP-08-
DIN-C, and OM7-BP-1€-DIN-C are identica!l to their standoff counterparts
but with DIN rail mounting brackets attached instead of standoffs. These
brackets aliow the backpanels to be mounted on either EN 50022-35x 7.5 (35
x 15) or EN 50035-G32 type DIN rails.

SYSTEM SIDE - POWER

Using the “V+" power supply input, the power supply voltage can be as little
as +14VDC. If +15VDC is available, it is recommended that the supply be
connected between the “V+A™ or “V+B" connections and “COM”; this will
protect the modules against accidental supply reversal. Using both these
connections with two power supplies enables redundant power supply
operation. ltis also recormended that a diode transient absorber be installed
toreduce power supply t -ansient events from degrading system performance.
An “accessory” location, between the supply and common lines, is provided
for this purpose. A system side grounding #10-32 stud is also provided for
use if desired . All backpanels are fused according to channel count, allowing
1/4 Amp per channel.

SYSTEM SIDE - SIGNAL

Two system interface DB25 connectors are used, to enable using both input
and output modules simultaneously, or to route the signal from an input
module backplane to an output module backplane. These backpanels use
gither the OM7-CA-01 (DB25 to 26-pin adapter cable) and OM7-CA004-XX
(26-pin to 26-pin interface cable), or the OM7-CA-02 (DB25 to DB25
interface cable), depending on system requirements.

FIELD SIDE - SIGNAL

On the field side a temperature sensor is mounted underneath the field side
terminal block to provide cold junction compensation for thermocouple
modules, and a current-to-voltage conversion resistor (OM7-R1) socket
location is provided (supplied with OM7-33 miodules) for each channel,
Field connections are terminated with three screw terminals.

SPECIFICATIONS
Operating Temperature: —40°C to +85°C
90% relative humidity
Interface Connector:
Field High density screw clamp, 10-24 AWG
System 2 DB25 (male) connectors with 4-40 screwlocks

6.30" (160.02mm)
6.00° (152.40mm)
5.80" (147.32mm)

Grounding stud - 10/32 thread
/__wiiock washer and nut

Swagged Tolerance 10.005° (+0.127mm), £0.01*
Standoff (+0.25mm)uniess otherwise noted
Thru Hole
0.15" (3.81mm) Dia.
@ b

v

DIN Bracket
(-DIN model)
(2)

OM7

0.165" _[[_.

347 (88.14mm) —
l_ 3.05° (77.47mm) —

<‘J 0.70" (17.78mm)

|—1.485" (37.72mm)

(4.191mm)

075" |
(19.1mm) -0.094" (2.388mm)
__2.11°1002°
(53.59mm0.51)
2.95%40.03° NOTES: (1) 1 A, littlefuse PICO It Very Fast Acting
(74.93mm10.76) (2) See "Additional OM7 Part Numbers™ section for PN

Standoff (4 PI.)

Fig 7: OM7-BP-DIN-C Dimensions
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OM7-BP-16-C System VO
OM7-8P-08-C
oM7-8p-04-C P . P2
SCOM 0,1 2 2 OM7-BP-16-C
1 33 OM7-8P-08-C
2 4 4 OM7-BP-04-C
scom23 5§ Channel 010116 Field Side
) g £ { Components
r 77
CH 0: ATO,TBO
SCOM 4,5 88 - \
5 9 9 l OM-R1 CH 1: RT1,TB1
5 1010 [_"’_‘/ W——" CH 2: AT2,TB2
SCOM 6,7 11 CH 3; RT3TB3
7 1212 g: ;: ::4.::4
SCOM 8 1313 1 . : RT5.TB5
8 1414 W CH 6: RT6,TB6
9 15__15 51 CH7:RT7,TB7
SCOM 9,10 16__16 £ CH 8 RT8TE8
10 1717 [————————], — CH 9: RT9,TB9
11 1818 f CH 10: RT10,TE#10
SCOM 11,12 1919 ISOLATED FIELD SIDE CH 11: RTI.TB11
12 2020 CH 12: RT12,T812
13 2121 Al 1, P2 lines unused CH 13: RTY3,TE13
SCOM 13,14 2 22 are not connected. CH 14: RT14,TB14
14 23 23 GH 15: AT15TB15
18 24 g‘ NOTE: *SCOMO-7" ARE “COM" SENSE LINES USED FOR /O ONLY.
Scow1s %5 2 *COM" IS A BUSS LINE USED FOR POWER SUPPLY RETURN.
SENSE LINES ARE JOINED AT THE SYSTEM CONNECTORS
DB25 D825 FOR THOSE INDICATED AS "SCOM X.Y.*
Vs
A
818 |
V+
Vi+A Accessol
. ocketed:
VB 1/2W resistor size)
com —‘ POWERON _ 7D
LED 3
* 1 Amp for OM7-BP-04-DIN-C
817 COM 2 Amp for OM7-8P-08-DIN-C
4 Amp for OM7-BP--16-DIN-C

Fig 10: OM7-BP-04/08/16-DIN-C Schematic Diagram

O0M7-RK002 19 INCH METAL MOUNTING RACK

DESCRIPTION

The OM7-RKO002 is a 19-inch metal rack for mounting the OM7-BP 04/08/  supply and the universal interface board, P/N OM7-IF. (See Figure 11 for
16-C backpanels. It also provides capability to mount a system power ~ dimensions.)

17.60* (447.04mm)
3.62" (91.951m) — L = O Mo [ = W

3.12" (79.25mm) — ' ]]

0.31° (7.87mm)
E 1.375" (34.93mm) 2 PL

0.062" (1.57mm) — _ ~0.125" (3.17mm) 2 PL
¢ i o
0.63" 0 17.29" 18.23
(16.c0mm) (439.16mm)  (463.04mm)
— Cable Access Cutout
3.480* (88.39mm) nl Left Side Only
3.378" (85.80mm) -
. ¢ et ® ® o 5 ®]C=—3.265 h
3.103" (78.82mm) O  O—0.141" (3.58mm) Dia 8 PL (82.93mm) —3.00"
o o (76.2mm)
> e o Q\ o © < \ %
@) o 3mm metric [~ (_J
0378 (@960omm) L || © O @ EMnut11RL o o ®lld—_o21s L~ ?{go;mm)
0.103" (2.62mm) _JT (5.46mm) 01— - ,
0 0 110" 260"

(27.94mm) (66.04mm)

Fig 11: OM7-RK002 Analog Rack Dimensions.
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OM7-BP BACKPANEL-TO-HOST SYSTEM INTERFACE

DESCRIPTION
OM7-CA-01 OM7-CA-02
The OM7-CA-01adapter cable convertsthe OM7-BP-EV/04/08/16-C channel  The OM7-CA-02 interface cable is used between the OM7-BP-EV/04/08/16-
backpanel male DB25 connection to a male 26-pin ribbon connection. C channel backpanels and host system capable of accepting a DB25 (female)
interface connector.
Pin Connector DB25 (Female) Pin1 Cable — D825 (Female)
DB25 (Female) ;l Cable 7 [26-pin, Male j
o oo o o ° o}

g [e] 00 [e] Z g [o]

° o] (e o] o o ° o]

° Q [ e] [e] o o e}

o2 oo 50 °q

g o oo o} g g o

o [o] o0 o] o ° (o]

° Q [e R e] o] o o [e]

o o o0 o] o o o

° (o] o0 o o 3 o Q

o ) oo o] Stripe 50
%45 Stripe oo _] \ , _j—l
b g ) 6 (15.280m) —] Pin 1 Pint - F— 3(91.440m) —] Pin 1

OM7-CAD04-XX

The OM7-CAOO4-XX interface cable is used with the OM7-CA-01 adapter
cable to provide interface either between host systems requiring a 26-pin
ribbon interface or between the universal interface board (ribbon-to-discrete
wire), P/N OM7-IF. Specify cable length (-XX) in meters.

Socket ) Socket
Connector [ Pin 1 Cable Cannector
26-pin t j 26-pin, Femate
Female | O ! Stripe 0 O Pin1
0o oa
ao aa
oo 00
oo oo
aco oo
to CAO1 oo oo
0o aoa
oo aa
0O 6l 0o
oo oo
ac o0
oo a0
J—— -XX, Length in Meters — |

Fig 16: OM7-CA04-XX




|
OM?7-IF UNIVERSAL INTERFACE BOARD

DESCRIPTION

The OM7-IFisauniversa. interface board which converts 26-pinribbon cable
input to 26-screw terminzis for discrete wire, or vice versa. Using two of these
can enable any pin arrangement between two 26-pin ribbon cables. It can be
mounted on the back of the OM7-RK-002 mounting rack; standoffs and
mounting hardware are itcluded. Use OM7-CA-004-XX cable.

1.90°
nnnnnnnn P NP I o A N {48.3mm)
{
{

Tt

Fig 18: OM7-IF Universal Interface Board Dimensions. —

OM7-R1 CURRENT CONVERSION RESISTOR

DESCRIPTION _ os 015"
. X (12.7mm) (3.8mm;
The OM7-R1 current-to-voltage conversion resistor (250€2, 0.1%, 10ppm) . )
is used with the OM7-33 voltage input modules. Sockets are provided on all
backpanels to allow installation of this resistor. Other values are available; . 0.50- ,
consult the factory for ordering details and specifications. Side (12.7mm) Side
0.05" (1.3mm) _U U 0.075" _| U_
0.45" (10.2mm) v (1.9mm)
31— Pin Width = 0.040" (1.02mm)
Bottom | o]
Fig 19: OM7-R1 Dimensions.

OM7-BPT NON-ISOLATED PASS THRU MODULE

DESCRIPTION r )

The OM7-BPT is a non-isolated signal pass-thru module which shorts
together the signal inpu's-to-outputs.

(Front View) (shorts internal to module)
— 7]
COM VoV, -+

Fig 20: OM7-BPT




A
OM7-PROTO: Breadhoard Kit

DESCRIPTION

The OM7-PROTC breadboard kit was designed to allow userstoincorporate  copper metalization or both sides of the PCB, while Figure 4 shows the
their own module functions using an OM7 format. Figure 1 shows the parts ~ component-mounting hole locations.
provided in the kit and assembly information. Figure 2 and 3 show the bare

General Notes

1.) Tolerainces X. XXX +/-0.005, X.XX +/-.01 unless shown. All dimensions are in inches.

2.) Limit conponent height outside of screw channel area to 0.38; inside screw area to 0.23°,
3.) i potting: ensure snap-in case header is installed to prevent case bowing when curing.

4.) Parts grovided: case, snape-in case header, mounting screw, PCB, 6-pin interface header.

PCB — This side of case beveled:
Solder Side 0.15 f:learance BTN PCB and case Mounting Screw
(1180-24) 0 is 0.065" (shown) to 0.030
Snap-In Case Header | —0
— L
° PCB
o Component Side
| (1180-1A)
N
° Screw channel area: N
___—L_— allow 0.200" width *
C e 5
o & o
L [~— 6-Pin Interface Header 28
I T Mount flush to PCB— h
First set of holes used Case Recommend using backpanel |
for pin header installation (Bottom View) as alignment guide
{mount on side 1180-1A) 4-40 Phillips
PCB Pinout PCB NOTES
Scider Side (1180-2A) shown

1. (+) tied to (V,, V)) on solder side (1180-2A)
x) : Excitation High 2. (-) tied to (COI4) on component side (1180-1A)
A (+) . input High (Input Modules), Output High (Output Modules) 3. PCB thickness is 0.031"

} : For Future Use 4, Interface pads are 0.100" width on 0.200" centers
-) : Input Low (Input Modules), Output Low (Output Modules)

(Vs) : DC Supply Voltage
Vo. V)) : Output {Input Modules), Input (Output Modules)
(COM} : System Common

Fig 1: OM7-PROTO

3— Hole location Hole location
(1 of 196) (1 0f 196)
Fig 2: Component Side Melalization (component area) Fig 3: Solder Side Metalization (component area)
Interface area{ 3 3 3 s+ 3 % 3}Holes Plated This
+ » » +* * » » .
Region Only
[ 4+ 44444444 %4444
LR AL IR I I R 2 2 K R AR R 3 3 |
IOSSOSS LSO DL SymBoL  Hote Diameres
Component | s+++ssssserves > '
aea | Liiiiiiiiiiiiy 0045
4445425545044
ISSPESPPE PSSP 0.042"
LK K K K 3 O 2R 3N O AN O O N 3
rXr4 44444554444
L. 4444544424404

Fig 4: PCB Drill-hole Sizes




Application Note AN701: OM7
Thermocouple Modules and CJC

A. VOLTAGE-TO-TEMPERATURE CONVERSION

When OM?7-37 thermocouple modules are used to measure temperature, the measured output voltage must often be converted back to temperature.
This is readily done with the OM7-37 series because Cold Junction Compensation (CJC) is incorporated into the module and OM7 backpanels.

The conversion method is illustrated with an example:

Atype “K” thermocouple (TC) is to be used with the OM7-37K-02-1-C:
1. Identify the TC and Module Voltage ranges:

Temperature Input Module Voltage Output
-100°C +1V
+1350°C +5V

The Minus Full Scale Module Output (known as the “Pedestal”) = +1V
The “Module V,,, Range” is5 -1 =4V

our

2. From the type “K” TC tables determine the full scale voltages:
V(-100°C) =-3.5531mV (TC Neg. F.S. Voltage)
V(+1350°C) = +54.138mV (TC Pos. F.S. Voltage)
TC V,,Range = TC Pos. F.S. Voltage - TC Neg. F.S. Voltage

The OM7-37-K module gain (G), is given by:
G =Module V,; Range / TC V,, Range
.G =(4)/10.054138 — (-0.0035531)] = 69.335 VV

3. Calculate the effective TC voltage (V,) from the Measured Module Output Voltage (Vyyr) Using the following formula:
0M7-37 Module Output Voltage-to-Thermoelectric Voltage
m = [(V,,, — Pedestal) / G] + (TC Neg. F.S. Voltage) ] Equation 1

=~V = (Module Measured V,,; — 1V) / 69.335) + (-0.003553)

4. Find the value of the field temperature being measured by crossing V, to thermocouple temperature in your application program's thermocouple looktable
(referenced to a 0°C CJC temperature, which is the case as long as the thermocouple-backpanel junction is within the specified CJC ambient range).

OM?7-37 Module values used in Equation 1 are shown in the following table. ITS-90 characteristics were used to calculate.

Thermocouple

MODULE TYPE G (VAV} PEDESTAL, V Neg. Full Scale (mV)
0M7-37-J-01-1-C 84.120 +1 —4.6325
OM7-37-J-01-2-C 210.300 0 —4.6325
OM7-37-J-10-1-C 371.101 +1 0.0
OM7-37-4-10-2-C 927.752 0 0.0
0M7-37-J-11-1-C 183.083 +1 0.0
0M7-37-J-11-2-C 457.707 0 0.0

OM7-37-J-12-1-C 120.837 +1 0.0




Thermocouple
MODULE TYPE G (V™) PEDESTALV Neg. Full Scale (mV)
OM7-37-4-12-2-C 302.093 0 0.0
OM7-37-J-13-1-C 238.447 +1 +16.3272
O0M7-37-J-13-2-C 596.118 0 +16.3272
OM7-37-K-02-1-C 69.335 +1 —-3.5531
0M7-37-K-02-2-C 173.338 0 -3.5531
0M7-37-K-20-1-C 327639 +1 0.0
OM7-37-K-20-2-C 819.097 0 0.0
OM7-37-K-21-1-C 160.607 + 00
OM7-37K-21-2-C 401.518 0 0.0
0M7-37-K-22-1-C 81.903 +1 0.0
OM7-37-K-22-2-C 204.758 0 0.0
O0M7-37-K-23-1-C 167.135 +1 +24.9055
OM7-37-K-23-2-C 417.837 0 +24.9055
0M7-37-T-03-1-C 164.945 +1 -3.3786
OM7-37-1-03-2-C 412.362 0 -3.3786
OM7-37-E-04-1-C 58.151 + 0.0
OM7-37-E-04-2-C 145.377 0 00
OM7-37-R-05-1-C 191.598 +1 0.0
0M7-37-R-05-2-C 478.994 0 0.0
0M7-37-S-06-1-C 216177 + 0.0
OM7-37-S-06-2-C 540.441 0 0.0
OM7-37-8-07-1-C 294.331 + 0.0
OM7-37-8-07-2-C 735.828 0 0.0

When the OM7-47 thermocouple modules are used to measure temperature, the measured output voltage is also often converted back to lemperature.
This s readily don: with the OM7-47 series because, like the OM7-37 Modules, Cold Junction Compensation (CJC) is incorporated into the module and SCM78
backpanels. However, unlike the OM7-37 Modules, the module output voltage is a linear representation (Y = M X + B) of the input temperature.

The conversion method is itlustrated with an example.

Atype "T" thermocouple (TC) is to be used with the OM7-47-T-06.
1. Determine the Module Transfer Function:

Temperature Input Module Voltage Output
-100°C +1v
+200°C +5V
Let T, = Neg. Full Scale Temperature = -100°C

LetM = (Output Voitage Span) / (Input Temp Span) =+13.333mV/°C

2. Find the Temperature corresponding to Module Output Voltage:
Since Y = MX + B, with X = (Field Temperature — T, )

Vour = M x (Field Temperature - T,) + Pedestal

Solving for the Field Temperature gives:
OM?7-47 Voltage-to-Temperature Conversion
Temperature = (V- Pedestal) /M + T,
with M = (Module Output Volt Span) / (Input Temp Span)

In this case, Temperature (°C) = (V,,,, — 1V) / 13.333mV + (-100°C)

El-

Egquation 2




OM?7-47 Module values used in Equation 2 are shown in the following table:

OM7-47-4-01-1-C 5.2632 + .0
OM7-47-J-01-2-C 13.1579 0 0
OM7-47-J-02-1-C 10.0000 +1 -100
OM7-47-J-02-2-C 25,0000 0 -100
OM7-47-K-03-1-C 3.0769 +1 0
OM7-47-K-03-2-C 7.6923 0 0
OM7-47-K-04-1-C 6.6667 +1 0
OM7-47-K-04-2-C 16.6667 0 0
OM7-47-T-05-1-C 10.0000 + 0
OM7-47-T-05-2-C 25.0000 0 0
OM7-47-T-06-1-C 13.3333 +1 -100
OM7-47-1-06-2-C 333333 0 =100
OM7-47-£-07-1-C 4.4444 +1 0
OM7-47-E-07-2-C 111111 0 0
OM7-47-R-08-1-C 3.2000 + +500
OM7-47-R-08-2-C 8.0000 0 +500
OM7-47-5-09-1-C 3.8095 +1 +700
OM7-47-5-09-2-C 9.5238 0 +700
OM7-47-B-10-1-C 4.0000 +1 +800
OM7-47-B-10-2-C 10.0000 0 +800
OM7-47-N-11-1-C 3.6364 + +200
OM7-47-N-11-2-C 9.0909 0 +200

B. COLD JUNCTION COMPENSATION (CJC)

A negative temperature coefficient Thermistor is used as the OM7- CJC sense element in a voltage divider configuration. It is mounted underneath each field side
terminal block. A nonlinear current is used to develop a linear voltage potential which is input to the modules X+ input pin. This potential changes over temperature.
Inside the module, this slcpe is modified to match the thermocouple type's Seebeck Coefficient (at+25°C) which offsets the effect of the thermocouple to backplane
junction potential. Thus, t1e module high-level output potential is the field Thermocouple temperature and NOT the difference betwesn the field temperature and
backpanel temperature.

This Thermistor is manufactured by BetaTHERM, P/N 100K6A1 .
The Thermistor is rated at 100kQ @ +25°C, 40.2°C from 0°C to +70°C. For temperatures other than +25°C, the Steinhart-Hart Equation can be used with
coefficients provided by lhe Thermistor manufacturer.
STEINHART-HART QUATION
[1/7 = A+ BeIn(R) + Clin(R) F ] Equation 3

Where T is in Kelvin, Thermistor Resistance (R) in Ohms, and coefficients A,B,C are given by:
A =8.27153E-04
B =2.08796E-04 (per BetaTHERM for model 100K6A1)
C = 8.060985€-08

To convert to °C, simply subtract 273.15 from the Kelvin temperature result.




]
Application Note AN702: OM7
Frequency and Time Response

Figures 1 through 4 are the result of performing a 100-run Monte Carlo analysis on the OM? filter circuitry in both the frequency and time domains.™ In this
type of analysis, al component values are simultaneously (and randomly) varied between the specified +tolerances. 100 runs ensures an adequate statistical
sample. Although the circuit bandwidth used is 3Hz, the results can be extended to higher bandwidths by appropriate scaling.
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FIGURE 1. Gain Response. FIGURE 2. Phase Response.
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FIGURE 3. Time Response. FIGURE 4. Delay Time (fundamental).

*Model represented: OM7-34-02-2-C




Application Note AN703: OM7
Performance Data Sheets

Every OM7 module is shipped with a Performance Data Sheet which shows module accuracy at the time of shipment. Serialized, a copy of every Performance
Data Sheet is retained at (he factory for referral if necessary. Below is a sample Performance Data Sheet for a 0M7-39-03-C. The number of data points may
vary according to OM7 Model.

SAMPLE PERFORMANCE DATA SHEET
MODEL: OM7-39-03-C
Date: 10-20-1997 Serial Number: 99999-1
MODULE PERFORMANCE
Calculated Measured
Vin (V) |, (mA) I, (MA) Error (pA) Error (%)
-0.000 +4.000 +4.001 +1 +0.005
+1.250 +6.000 +6.001 +1 +0.004
+2.500 +8.000 +8.000 -0 -0.002
+3.750 +10.000 +9.999 -1 -0.006
+5.000 +12.000 +11.999 -1 -0.006
+6.250 +14.000 +13.998 -2 -0.010
+7.500 +16.000 +16.000 +0 +0.001
+8.750 +18.000 +17.999 -1 -0.005
+9.983 +19.973 +19.974 +1 +0.003
Packing Check List
Module Appearance: Mounting Screw:
Pins Straight: Top Label (Family):
Pin Protector: Side Label:
TESTER Qc
It is hereby certified that the above product is in conformance with all requirements to the extent specified.
This product is not authorized or warranted for use in life support devices and/or systems.




Application Note AN704: OM7
Failure Rate Calculation and Prediction

Failure rate calculations for the OM7 modules are derived from 1.) the MIL-HDBK-217 (Reliability Prediction of Electronic Equipment), and 2.) Demonstrated
Performance.

MIL-HDBK-217 RELIABILITY PREDICTION

The “Part Stress Aralysis” method was used at a ground benign environment, +35°C temperature, and quality level B-2 to D-1 depending on component.
The failure rates prasented apply to modules under normal operating conditions.

DEMONSTRATED RELIABILITY

MODEL AT MTBF (hours) All OM7s undergo a 48 hour powered and under bias burn-in at +85°C before
oM7-21 1416 706,000 final calibration and shipment. This “preconditicning” serves to minimize
OM7-22 1808 553,000 {?Igcféﬂlrures by stabilizing components and causing “infant failures”, if any,
OM7-50 o rar o0 i addition, 0 lity system includ ing OM7 reliabilit

. n addition, Omega’s quality system includes an ongoing reliability
OM7-31 1373 728,000 programwhich continuousty generates accelerated life test data for reliability
OMm7-32 1448 691,000 prediction. The reiability prediction model used is based upon the exponential
0M7-33 1375 727,000 failure rate, which assumes constant failure rate in time and no failure
OM7-34 1479 676,000 mechanism change between stress and use conditions. The Chi-squared
OM7-35 1647 607.000 prediction method is usedto qualify this assumption (usingactual datafor the

' Bartlett statistic), as indicated by the confidence level. Coupled with the

0M7-36 1464 683,000 Arrhenius temperature equation (using 1eV activation energy), temperature
oM7-37 1434 697,000 derating is performed to determine the MTBF and FIT at various operating
OM7-39 1623 609,000 temperatures.
OM7-40 1375 727,000
OM7-41 1373 728,000
0M7-47 1852 540,000
OM7-BP-01-DIN-C 92 10,834,000
OM7-BP-02-DIN-C 154 6,477,000
OM7-BP-04-DIN-C 278 3,594,000
OM7-8P-08-DIN-C 465 2,150,000
OM7-BP-16-DIN-C 829 1,206,000
* FIT = Estimated failures per 1 billion device hours




- WARRANTY/DISCLAIMER -

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA's WARRANTY adds an additional one (1) month
grace period to the normal one (1) year product warranty to cover handling and shipping time. This
ensures that OMEGA's customers receive maximum coverage on each product.

if the unit malfunctions, it must be returned to the factory for evaluation. OMEGA's Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request.
Upon examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
charge. OMEGA's WARRANTY does not apply to defects resulting from any action of the purchaser,
including but not limited to mishandling, improper interfacing, operation outside of design limits,
improper repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of
having been tampered with or shows evidence of having been damaged as a result of excessive corrosion;
or current, heat, moisture or vibration; improper specification; misapplication; misuse or other operating
conditions outside of OMEGA's control. Components in which wear is not warranted, include but are not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor assumes liability for any
damages that result from the use of its products in accordance with information provided by
OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by the
company will be as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF
TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth ‘n our basic WARRANTY/DISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the
Product(s) in such a manner.

RETURN REQUESTS/INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
(AR) NUMBER FROM OMEGA’S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return
package anc on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

FOR WARRANTY RETURNS, please have the FOR NON-WARRANTY REPAIRS, consult OMEGA
following information available BEFORE for current repair charges. Have the following
contacting CMEGA: information available BEFORE contacting OMEGA:
1. Purchase Order number under which the product| 1. Purchase Order number to cover the COST
was PURCHASED, of the repair,
2. Model and serial number of the product under | 2. Model and serial number of the product, and
warranty, and 3. Repair instructions and/or specific problems
3. Repair instructions and/or specific problems relative to the product.
relative to the product.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is possible. This affords
our customers the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 2008 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,
reproduced, transtated, or reduced to any electronic medium or machine-readable form, in whole or in part, without the
prior written consent of OMEGA ENGINEERING, INC.
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