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(¥ Calibrators & Ice Point References

¥ Recorders, Controllers & Process Monitors
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PRESSURE, STRAIN AND FORCE
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FLOW/LEVEL
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¥ Turbine/Paddlewheel Systems

[ Totalizers & Batch Controllers

pH/CONDUCTIVITY

[# pH Electrodes, Testers & Accessories

4 Benchtop/Laboratory Meters

% Controllers, Calibrators, Simulators & Pumps
4 Industrial pH & Conductivity Equipment

DATA ACQUISITION

¥ Data Acquisition & Engineering Software

# Communications-Based Acquisition Systems
¥ Plug-in Cards for Apple, IBM & Compatibles
4 Datalogging Systems

[F Recorders, Printers & Plotters

HEATERS

=4 Heating Cable

4 Cartridge & Strip Heaters
# Immersion & Band Heaters
[+ Flexible Heaters

¥ Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

P24 Metering & Control Instrumentation

4 Refractometers

4 Pumps & Tubing

4 Air, Soil & Water Monitors

&4 Industrial Water & Wastewater Treatment

¥ pH, Conductivity & Dissolved Oxygen Instruments
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General Description

OMEGA® OMS5 Series Isolated Signal Conditioning Modules are low cost,
high performance, plug-in signal conditioners. Each OMS module provides
asingle channel of isolated analog input or output. Input modules interface
to all types of external sensors. The modules filter, isolate, amplify, and
convert the input signal to a high-level analog voltage output. The output
modules accepta high-level analog voltage signal from a host system, then
buffer, isolate, and amplify before providing a process current or voltage
output to field devices. Over 115 different OM5 modules are available
encompassingawide selection of isolated analog inputand output functions.
Analog inputs include voltage and current in narrow and wide bandwidths,
Thermocouple, RTD, Potentiometer, Strain Gage, Frequency, and 2-Wire
Transmitter. Custom I/0 ranges are also available. All modules are CSA
certified and FM approved for safe operation in Class I, Division 2, Groups
A, B, C, and D hazardous environments.

Accessories include: addressable and non-addressable single, dual, eight
and 16 channel backpanels, available with on-board temperature sensors
and cold junction thermocouple compensation; power supplies; mounting
racks; interface cables, and evaluation boards.

OM5 modules offer several advantages when compared with competitive
parts, while maintaining equivalent price:

* 50 times better noise rejection by using a 6-pole fiiter with 95dB
NMR, versus a three-pole filter with 60dB NMR; e Lower output noise
* True 3-way isolation ® CMR of noise spikes measures 20dB better
than competing models.

Key Specifications

1500V Isolation

Accuracy, 0.05%

CMR, 160dB

NMR, 95dB

Transient Protection, ANSI/IEEE £37.90.1-1983
+1pv/eC Drift

Output noise as low as 150uVrms

240VAC Protection for field IO

Operating temp range, —40°C/+85°C

CSA CERTIFIED (Class 1, Division 2, Groups A, B, C, D)
FM APPROVED (Class 1, Division 2, Groups A, B, C, D)
EUROPEAN EMC DIRECTIVE COMPLIANT

CE APPROVAL for low voltage directive not applicable.
Products comply with ENG1010-1 (IEC1010)
Applications

* DESIGNED FOR INDUSTRIAL PLANT ENVIRONMENTS

¢ PROTECTS USER EQUIPMENT FROM LIGHTNING AND HEAVY
EQUIPMENT POWER-LINE VOLTAGE

* REDUCES ELECTRICAL NOISE IN MEASURED SIGNALS

* CONVENIENT SYSTEM EXPANSION AND REPAIR

SELECTION GUIDE FOR OM5 ISOLATED
SIGNAL CONDITIONING PRODUCTS

ANALOG VOLTAGE INPUT MODULES, NARROW BANDWIDTH (4Hz BW)

MODEL INPUT RANGE OUTPUT RANGE*

OMS5-IMV-10A-C +x10mV 5V

OMS-IMV-50A-C +50mV +5V

OMS5-IMV-100A-C+100mV x5V

OMS-IMV-10B-C +10mV 0 to +5V

OM5-IMV-50B-C  +50mV 0 to +5V
OM5-IMV-100B-C+100mV 0 to +5V

OM5-IV-1AC  +1V +5V

OM5-IV-5A-C +5V +5V

OMS5-IV-10A-C =10V +5V

OM5-IV-1B-C =1V 0 to +5V

OM5-IV-5B-C x5V 0 to +5V

OM5-IV-10B-C  +10V 0 to +5V

OM5-IV-20A-C 20V +5V

OM5-IV-20B-C 20V 0 to +5V

OM5-IV-40A-C x40V +5V

OM5-IV-40B-C 240V Oto+5V

ANALOG CURRENT INPUT MODULES, 4Hz AND 1kHz BANDWIDTH
MODEL INPUT RANGE OUTPUT RANGE* BW
OMS5-I-4/20-C 4 to 20mA 0 to +5V 4Hz
OMS5-11-0/20-C 0 to 20mA 0 to +5V 4Hz
TRUE RMS INPUT MODULES

MODEL INPUT RANGE (rms) OUTPUT RANGE (dc)
OM5-IAC-100B-C 0 to 100mV 0 to +5V
OMS5-IAC-1B-C Oto 1V 0 to +5V
OMS5-IAC-10B-C 0 to 10V 0 to +5V

LINEAW)ZED 2- OR 3-WIRE RTD INPUT MODULES (0 to +5V OUTPUT",
4Hz B

MODEL TYPE™* INPUT RANGE

OM5-IP-N100-C 100Q Pt —100°C to +100°C (~148°F to +212°F)
OMS5-IP-100-C 100Q Pt 0°C 1o +100°C {+32°F to +212°F)
OM5-IP-200-C 1000 Pt 0°C to +200°C (+32°F to +392°F)
OM5-I1P-600-C 100Q Pt 0°C to +600°C (+32°F to +1112°F)
OM5-1C-120-01-C  10Q Cu at 0°C  0°C o +120°C (+32°F to +248°F)
OM5-IC-120-02-C 1002 Cu at 25°C 0°C to +120°C (+32°F to +248°F)
OM5-IN-300-C 120Q2 Ni 0°C to +300°C (+32°F to +572°F)

LINEARIZED 4-WIRE RTD INPUT MODULES (0 to +5V OUTPUT*, 4Hz BW)
MODEL TYPE™* INPUT RANGE

OMS-IP4-N100-C 1000 Pt —100°C to +100°C (-148°F to +212°F)
OM5-IP4-100-C 1000 Pt 0°C to +100°C (+32°F to +212°F)
OM5-1P4-200-C 1000 Pt 0°C to +200°C (+32°F to +392°F)
OMS5-IP4-600-C 1000 Pt 0°C to +600°C (+32°F to +1112°F)

OM5-1C4-120-01-C 1002 Cu at 0°C
OM5-1C4-120-02-C 100 Cu at 25°C 0°C to +120°C (+32°F to +248°
OM5-IN4-300-C 12002 Ni 0°C to +300°C {+32°F to +572°F

POTENTIOMETER INPUT MODULES (4Hz BW)
MODEL INPUT RANGE OUTPUT RANGE*

0°C to +120°C (+32°F to +248°F)

OMS5-PT-100-C  Oto 100Q 0to +5V
OM5-PT-500-C 0 to 5000 0to +5V
OMS-PT-1K-C_ 0to 1KQ 0to+5V
OM5-PT-10K-C  Oto 10KQ 0to+5V

THERMOCOUPLE INPUT MODULES (0 to +5V OUTPUT", 4Hz BW)
MODEL TYPE™ INPUT RANGE

OM5-ITC-J-C J —-100°C to +760°C (—148°F to +1400°F)
OM5-ITC-K-C K —=100°C 1o +1350°C (-148°F 10 +2462°F)
OM5-ITC-T-C T —100°C to +400°C (-148°F to +752°F)
OM5ITC-E-C  E 0°C to +900°C (+32°F to +1652°F)
OM5-(TC-R-C R 0°C to +1750°C (+32°F to +3182°F)
OM5-ITC-S-C S 0°C to +1750°C (+32°F to +3182°F)
OM5-ITC-B-C B 0°C to +1800°C (+32°F to +3272°F)
OM5-ITC-C1-C C +350°C to +1300°C (+662°F to +2372°F)
OMS-ITC-N1-C N -100°C to +1300°C (-148°F to +2372°F)
STRAIN GAGE INPUT MODULES (+5V OUTPUT*, 10kHz BW)

MODEL INPUT EXCITATION
OM5-WBS38-01-C +10mV Full Bridge Input, (3mV/V) 100 1o 10kQ 3.333V
OM5-WBS-1-C +30mV Full Bridge Input, (3mV/V) 300 lo 10KQ 10.000V
OM5-WBS38-03-C +10mV Hall Bridge Input, (3mV/V) 100 1o 10kQ 3.333V
OM5-WBS-3-C +30mV Hall Bridge Input, (3mV/V) 300 to 10K0D  10.000V
OM5-WBS-2-C +20mV Full Bridge Input, (2mV/V) 300 to 10KQ 10.000V
OM5-WBS-4-C +33.3mV Full Bridge Input, (10mV/) 100 to 10KQ 3.333V
OM5-WBS-5-C  +100mV Full Bridge Input, (10mV/V) 300 to 10KQ 10.000V
ANALOG CURRENT OUTPUT MODULES, 400Hz AND 1kHz BANDWIDTH
MODEL INPUT RANGE OUTPUT RANGE BW
OM5-IVI-B4-C  0to +5V 4 to 20mA 400Hz
OM5-IVI-A4-C 25V 4 to 20mA 400Hz
OMS5-VI-BO-C O to +5V O to 20mA 400Hz
OMS-IVI-AC-C x5V 0 to 20mA 400Hz
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ANALOG VOLTAGE INPUT MODULES, WIDE BANDWIDTH (10kHz BW)
MODEL INPUT RANGE QUTPUT RANGE*

OMS5-WMV-10A-C  £10mV 5V
OMS5-WMV-50A-C  +50mV 5

OMS5-WMV-100A-C +100mV 5V
OM5-WMV-10B-C +10mV 0 to +5V
OM5-WMV-50B-C +50mV 0 to +5V
OMS5-WMV-100B-C £100mV 0 to +5V
OM5-WV-1A-C 1V +5V
OMS5-WV-5A-C 5V 5V
OMS-WV-10A-C 10V +5V
OMS5-WVv-1B8-C v 0 to +5V
OM5-WV-5B-C +5v 0 to +5V
OMS-WV-10B-C 10V 0 to +5V
OM5-WV-20A-C 20V +5V
OM5-WV-20B-C  +20V 0 to +5V
OMS-WV-40A-C  +40V 15V
OM5-WV-40B-C 40V 0 to +5V

2-WIRE TRANSMITTER INTERFACE MODULES (100Hz BW)
MODEL INPUT RANGE OUTPUT BANGE

OM5-TX-1-C 4 to 20mA +1 to +5V
OMS5-TX-2-C 4 to 20mA +2 to +10V
GENERAL PURPOSE INPUT MODULES, DC EXCITATION
MODEL MAXIMUM INPUT OUTPUT*
OM5-DT-1-C +1V 5V
OMS5-DT-2-C 2V 5V
OM5-DT-3-C +3V *5V
OM5-DT-4-C +4V 5V
OM5-DT-5-C 5V +5V
OM5-DT-6-C 16V 5V
OMS5-DT-7-C 7V 5V
OM5-DT-8-C +8V +5V
OMS5-DT-9-C +9V +5V
OM5-DT-10-C  +10V E=3Y
FREQUENCY INPUT MODULES

MODEL INPUT RANGE OQUTPUT RANGE*
OMB5-IFI-500-C O to 500Hz Oto +5V
OMS5-IFI-1K-C 0 to 1kHz Oto +5V
OMS5-IFI-3K-C 0 to 3kHz Oto +5V
OMS5-IFI-5K-C 0 to 5kHz Oto +5V
OM5-IFI-10K-C 0 to 10kHz Oto +5V
OM5-IFI-25K-C 0 to 25kHz Oto +5V
OMB5-IFI-50K-C 0 to 50kHz Oto +5V
OMS-iFI-100K-C 0 to 100kHz Oto +5V

LINEARIZED THERMOCOUPLE INPUT MODULES (0 to +5V OUTPUT*,

4Hz BW)

MODEL TYPE* NP AN

OMS5-LTC-J1-C J 0°C to +760°C (+32°F to +1400°F)
OM5-LTC-J2-C J =100°C to +300°C 3—14B“F lo +572°F)
OMS5-LTC-J3-C J 0°C to +500°C (+32°F to +932°F)
OM5-LTC-J4-C J =100°C to +760°C (-148°F to +1400°F)
OM5-LTC-K1-C K 0°C to +1000°C (+32°F to +1832°F)
OMS5-LTC-K2-C K 0°C to +500°C (+32°F to +932°F)
OMS5-LTC-K3-C K =100°C to +1350°C (—14B°F lo +2462°F)
OM5-LTC-K4-C K 0°C to +1200°C (+32°F lo +2192°F)
OMS5-LTC-T1-C T —100°C to +400°C (—-148°F lo +752°F)
OMS5-LTC-T2-C T 0°C to +200°C (+32°F to +392°F)
OMS-LTC-E-C E 0°C to +1000°C (+32°F to +1832°F)
OM5-LTC-R-C R +500°C to +1750°C (+932°F to +3182°F)
OM5-LTC-S-C S +500°C to +1750°C (+932°F to +3182°F)
OMS5-LTC-B-C B +500°C to +1800°C (+332°F to +3272°F)

VOLTAGE OUTPUT MODULES, 50mA DRIVE CAPACITY (400 Hz BW)
INPUT RANGE TPUT RAN

MODEL  INPUT RAN

OM5-AV-1-C Oto 45V 15V
OM5-AV-2-C +5V +5V
OMS5-AV-3-C 15V 0to +5V
OMS-AV-4-C Oto +10V 10V
OMS-AV-5-C +10V oV
OM5-AV-6-C +10V 0to +10V
OM5-AV-7-C 5V 0V
ACCESSORIES

MODEL DESCRIPTION

OM5-BP-16-C

OMS5-BP-16-DIN-C
OM5-BP-16-MUX-C
OM5-BP-16-MUX-DIN-C

OM5-BP-8-C
OMS5-BP-8-DIN-C

OMS5-BP-8-MUX-C
OMS5-BP-8-MUX-DIN-C

OMS5-BP-SKT-C
OM5-BP-2-C
OM7-DIN-WSF
OM7-DIN-SF
OM5-CA-04-01
OMX-CAB-01-C
OM7-IF
OMX-1344-C
OM5-PRT-003

OM5-PRT-003-220

OMX-1362-C
OMX-CJC-C

OMX-1363-C
OM7-DIN-SE
OMT7-DIN-CP

*Note:

Non-multiplexed, 16 channel backpanel
OM5-BP-16-C with DIN rail mounting option
Multiplexed, 16 channel backpanel
OMS5-BP-16-MUX-C with DIN rail mounting option
Non-multiplexed, 8 channel backpanel
OM5-BP-8-C with DIN rail mounting option
Multiplexed, 8 channel backpanel
OM5-BP-8-MUX-C with DIN rail mounting option
Single channel backpanel, DIN rail mount
Dual channel backpanel, DIN rail mount

Base element without snap foot

Base element with snap foot

System interface cable for analog backpanels
Daisy chain cable for OM5-BP-16-MUX-C
Ribbon cable to screw interface board
Package of 10 jumpers

Power supply, 3A, 5VDC, 120VAC U.S.

Power supply, 3A, 5VDC, 220VAC U.S.
Precision 200 resistor for OM5-1t and OM5-TX
Encapsulated cold junction circuit

19 inch metal rack for mounting backpanels
Side element

Connection pins

Any module not shown with a 10V output can be specified with 10V output.
Consult factory for minimum quantity and pricing details and module

specifications.

“*THERMOCOUPLE ALLOY COMBINATIONS
IYPE MATERIAL

ZO0DmnIm—-xc

Iron vs. Copper-Nickel

Nickel-Chromium vs. Nickel-Aluminum

Copper vs. Copper-Nickel

Nickel-Chromium vs. Copper-Nickel

Platinum-13% Rhodium vs. Platinum

Platinum-10% Rhodium vs. Platinum

Platinum-30% Rhodium vs.Platinum-6%Rhodium
Tungsten-5% Rhenium vs. Tungsten-26% Rhenium
Nickel-14.2% Chromium-1.4% Silicon vs. Nickel-4.4%
Silicon-0.1% Magnesium

***RTD ALPHA COEFFICIENTS
IYp

100Q Pt
1200 Ni
1002 Cu

PHA COEFFICIENT

0.00385
0.00672
0.004274
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Analog Voltage Input Modules, Narrow Bandwidth

OM5-IMV/IV

FEATURES

©® ACCEPTS MILLIVOLT AND VOLTAGE LEVEL SIGNALS
@ HIGH LEVEL VOLTAGE OUTPUTS

@ 1500Vrms TRANSFORMER ISOLATION
@ ANSV/IEEE C37.90.1-1989 TRANSIENT PROTECTION

@ INPUT PROTECTED TO 240VAC CONTINUOUS

@ 160dB CMR

@ 95dB NMR AT 60Hz, 90dB at 50Hz
@ 10.05% ACCURACY.
©® 30.02% LINEARITY
® +1uV/°C DRIFT

@ CSA CERTIFIED, FM APPROVED, CE COMPLIANT

@ MIX AND MATCH OMS5 TYPES ON BACKPANELS

DESCRIPTION

Each OM5-IMV and OMS-IV voltage input module provides a single
channel of analog input which is filtered, isolated, amplified, and converted
to a high level analog voltage output (Figure 1). This voltage output is
logic-switch controlled, allowing these modules to share a common analog
bus without the requirement of external multiplexers. '

The OMS5 modules are designed with a completely isolated computer side
circuit which can be floated to 450V from Power Common, pin 16. This
complete isolation means that no connection is required between I/0
Common and Power Common for proper operation of the output switch. If
desired, -the output switch can be turned on continuously by simply
connecting pin 22, the Read-Enable pin to /0 Common, pin 19.

Signal filtering is accomplished with a six-pole filter which provides 9548
of normal-mode-rejection at 60Hz and 90dB at 50Hz. Two poles of this filter
are on the-field side of the isolation barrier, and the other four are on the
computer side.

After the initial field-side filtering, the input signal is chopped by a
proprietary chopper circuit. Isofation is provided by transformer coupling,
again using a proprietary technique to suppress transmission of common
mode spikes or surges. The module is powered from +5VDC, +5%.

A special input circuit on the OM5-IMV and OM5-1V modules provides
protection against accidental connection of power-line voltages up to
240VAC.

Surge

and

5 Protection

-EXC

Backpanel
Term Block

Suppression

—

S

—& no
— o

Isochopper™
Amplifier LPF> BNy
Pat Pending
Y v ﬁ VO Common
+ * 22
Isolated RD EN\
Computer-Side l
Power

3

+V =

-V —-—]

Isolated
Field-Side
Power

% +5V
Power

gﬂg Oscillator 16

;1’7—7 Power Common
.

FIGURE 1. OM5-IMV/IV Block Diagram.
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SPECIFICATIONS typical at T, - 4250 and +5V power.

Qutput Protection
Qutput Selection Time

Continuous Short to Ground
"6ps at C,,, = 0 to 2000pF

Module OM5-IMV OM5-IV
Input Range +10mV to £100mV Vo +0V
Input Bias Current 30.5nA #).05nA
Input Resistance
Normal 50MQ 650kQ (minimum)
Power Off 40kQ 650kQ2 (minimum)
Overload 40k 650k (minimum)
Input Protection
Continuous 240Vrms max *
Transient ANSIAEEE C37.90.1-1989 H
CMV, Input to Output
Continuous 1500Vims max -
Transient ANSIAEEE C37.90.1-1989 B
CMR ({50Hz or 60Hz) 16008 .
NMR 95dB at 60Hz, 950dB at 50Hz
Accuracy™ #0.05% Span +10uV RTI +0.05%(V,%) #0.05% Span +0.2mV RTI?0.05%(V,®)
Nonlinearity 40.02% Span H
Stability
Input Offset Huv/eC R20pv/°C
Output Offset H0uv/°C "
Gain 25ppm/°C +50ppm/°C
Noise
input, 0.1 to 10Hz 02uVrms 2pVrms
Output, 100kHz 200pVrms 5
Bandwidth, —3dB 4Hz .
Response Time, 90% Span 0.2s E
Output Range 5V, 0V io +5V
Output Resistance 502

Operating Temp. Range
Storage Temp. Range
Relative Humidity
Emissions
Immunity

—40°C to +85°C
—40°C to +85°C
0 to 95% Noncondensing

{to HImV of Vi ) .
Output Current Limit iBmA
Output Enable Control

Max Logic “0" +0.8V

Min Logic “1" +2.4V

Max Logic “1° +36V

Input Current, “0°, *1" 0.5pA
Power Supply Voltage +5VDC 5% .
Power Supply Current 30mA "
Power Supply Sensitivity 221V/% RTI® +200uV/% RTI®
Mechanical Dimensions 2.28" x 2.26" x 0.60° (58mm x 57mm x 15mm) *
Environmental

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

* Same specification as OM5-IMV.
NOTES: (1) Includes nonlinearity,
hysteresis and repeatability.

(2) RT! = Referenced to input.

{3) V, is the input voltage thal results
in OV output.

ORDERING
INFORMATION

MODEL INPUT RANGE OUTPUT RANGE
OMS-IMV-10A-C ~10mV to +10mV -5Vio +5V
OM5-IMV-50A-C =50mV to +50mV -5V1io +5V
OMS-IMV-100A-C -100mV to +100mV -5Vio +5V
OMS5-IMV-10B-C -10mV to +10mV 0Vto +5V
OMS5-IMV-50B-C -50mV to +50mVv 0Vio +5V
OMS5-IMV-100B-C ~100mV to +100mV 0Vio +5V
OMS5-IV-1A-C ~1Vio+1V -S5Vio +5V
OM5-1V-5A-C -5Vio +5V -5Vio +5V
OM5-IV-10A-C =10V to +10V -5V1io +5V
OM5-v-18-C -Vio+1V 0Vto +5V
OM5-Iv-58-C -5V lo +5V 0Vio +5V
OM5-1v-10B-C -10Vio +10V OVio +5V
OMS-V-20A-C =20V to +20V =5V +5V
OM5-1v-20B-C -20Vto +20V 0Vio +5V
OM5-1V-40A-C —40V to +40V -5V o +5V
OMS5-1v-40B-C =40V to +40V 0Vio +5V
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OM5-1l
Analog CGurrent Input Modules

FEATURES
@ ACCEPTS MILLIAMP LEVEL SIGNALS

@ HIGH LEVEL VOLTAGE OUTPUTS
@ 1500Vrms TRANSFORMER ISOLATION

@ ANSI/IEEE C37.90.1-1989 TRANSIENT PROTECTION

@ INPUT PROTECTED TO 240VAC CONTINUOUS
® 160dB CMR

® 95dB NMR AT 60Hz, 90dB AT 50Hz

@ 10.05% ACCURACY

@ +.02% LINEARITY

@ CSA CERTIFIED, FM APPROVED, CE COMPLIANT
@ MIX AND MATCH OMS5 TYPES ON BACKPANELS

DESCRIPTION

Each OMS-l current input module provides a single channel of analog input
which is filtered, isolated, amplified, and converted to a high level analog
voltage output (Figure 1). This voltage output is logic switch controlled,
which allows these modules to share a common analog bus without the
requirement of external multiplexers.

The OMS-Ii modules are designed with a completely isolated computer side
circuit which can be floated to 250V from Power Common, pin 16. This
complete isolation means that no connection is required between 1/0
Common and Power Common for proper operation of the output switch. If
desired, the output switch can be turned on continuously by simply connect-
ing pin 22, the Read-Enable pin to 1/0 Common, pin 19.

A precision 20Q current conversion resistor is supplied with the OM5-11
module. Sockets are provided on the OM5-BP backpanels to allow installa-
tion of this resistor. Extra resistors are available under part number OMX-
1362-C.

Signalfiltering is accomplished with a six-pole filter which provides 95dB of
normal-mode rejection at 60Hz and 90dB at 50Hz. Two poles of this filter are
on thefield side of the isolation barrier, and the other four are on the computer
side.

After the initial field-side filtering, the input signal is chopped by a proprietary
chopper circuit. Isolation is provided by transformer coupling, again using
aproprietary technique to suppress transmission of common mode spikes or
surges. The module is powered from +5VDC, 45%.

A special input circuit on the OM5-1l modules provides protection against
accidental connection of power-line voltages up to 240VAC.
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FIGURE 1. OM5-11 Block Diagram.
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