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Fig. 1. IAFT-30DSP

DESCRIPTION: The IAFT-30DSP is an accurate and stable voltage (or current) to frequency converter
intended for use on the transmitting end of a communication channel in telemetry applications. A
transmitter/receiver combination may be used over voice grade circuits including carrier, wire line and
microwave.

Each transmitter module is field programmable for a specific center frequency and frequency shift (bandwidth)
via DIP switches. Utilizing state of the art design and crystal controlled Digital Signal Processing (DSP)
techniques provides for improved performance, flexibility, and reliability.

The IAFT-30DSP input is abipolar or unipolar voltage or current (various ranges can be accommodated) and
outputs a Frequency Shift Keyed (FSK) signal to a matching receiver which reverses the process. The square
wave that is created by the transmitter may be in a range of 5 to 30Hz. Standard ranges are 5 to 25Hz, 10 to
30Hz and 18 to 30Hz.



FEATURES:

• Front paneilevei adjustment.

• Dip switch programmable - - no need for externalequipment to change frequency, bandwidth or
mode of operation.

• eost saving design while maintaining reliability and quality.

• High accuracy, stability and linearity.

• Wide range of inputs and outputs.

• 12 YEAR WARRANTY.

SPECIFICATIONS:

GENERAL:

Output Level: Front panel adjustable to +5dBm

Output Impedance: 15KQ minimum

OperatingF'requenc,y'Range: 200-3800Hz. (See programming charts)

Operating Bandwidths: 50, 60, 85,120,170,240,300, or 600Hz, standard

Indicators: Front panel mounted for mark, space, request-to-send (RTS), and CD/carrier on clear-to-send
(CTS)

Spectral Purity:
Harmonic content: 70dB below carrier level
Spurious Signals at Adjacent Channels: 70dB below carrier level

Bias distortion: Less than 70/0 with channel keyed in accordance to programmed bandwidth. Back to back
Transmitter/Receiver

Environmental Requirements:
Temperature Range: -30 to +70 C (-22 to +158 F)
Relative Humidity: 95% maximum, non-condensing at 40 C (104 F)

Power Requirements:
+12Vdc +/- 35% (7.8 to 16.2Vdc)
150mA @ 12V



ANALOG CIRCUIT:

Input De Voltage Range: ±50mV to ±5V

Input De Current Range: ±O.1 mA to ±50mA

Input Common Mode Rejection: >45dB with up to 3V peak common mode noise

Input Resistance: >1 Mn for voltage input

Frequency Range: 5-25Hz, 10-30Hz & 18-30Hz standard (call factory for specials)

Voltage: >10V peak-to-peak square wave

SAFETY:

Standard 'safety precautions must be followed at all times when installing, operating, servicing, and
repairing this equipment. INIVEN/CONOlOG CORP. assumes no liability for failure to observe
standard or specifically noted safety requirements or to use this equipment for purposes other than
intended.

GROUNDING: A suitable ground is required to reduce the hazard af shock. Refer to the enclosed module,
chassis, and/or cabinet wiring diagram for ground connection locations.

ENVIRONMENT: Operation of any electrical equipment in any area containing gases, fumes, wet, or damp is
a potential safety hazard. Necessary precautions should be taken.

MANUAl: Operators and maintenance personnel should read this manual before installing the equipment
and placing it in service. Only properly trained personnel with proper tools and equipment should operate,
maintain, repair, or service this equipment.

SHOCK: Potentially dangerous electrical shock can occur whenever working on this product. Protective
measures and safety procedures should be observed at all times.

THEORY OF OPERATION:

GENERAL:

The IAFT-30DSP module takes a voltage or current input and converts it to a square wave output at a specific
frequency which is modulated as Mark and Space at the output. An example would be a transmitter, set to a
rata of 10 to 30Hz, with a 4 to 20ma input from a transducer ar other source. On a scale af 0 to 100, 4mA is 0
and 20mA is 100. That same scale appiies to the modulated output of 1Q-30Hz. 10Hz represents 0 while
30Hz is 100. With an input of 4ma the output from the transmitter has a modulation rate of 10Hz. Any
increase in the input current has an equal percentage increase on the modulation of the output so that an
input is 20ma the output has a modulation rate of 30Hz. The lower frequency output is sometimes referred to
as "Left Scale" and the higher frequency as "Right Scale".

The single channel analog receiver receives the Mark and Space frequencies at the modulated rate of 10 to
30Hz and creates a square wave. This square wave is then converted (for this example) into a 4 to 20ma



output (various other current and voltage outputs are available). This output may be used to feed a meter,
monitor or other device depending upon the application. It is not required that the IAFT-30DSP input and the
receiver output current or voltage be the samea
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Fig. 2. Controls & Indicators

Table 1. Controls and Indicators

SW3 R9

DS1 Indicator, Mark, lights when mark is keyed on
DS2 Indicator, Space, lights when space is keyed on
DS3 Indicator, (CTS), Clear to send, lights when carrier (mark ar space) is present at the output
DS4 Indicator, (RTS), Request to send, lights when RTS is keyed on
R24 Variable resistor, audio tone level adjustment
SW1 Switch, programs center frequency (see chart)
SW2 Switch, programs frequency shift (see chart)
SW3 Switch, programs modes of operation (see listing)
SW4 Switch, front panel, keys RTS when SW3 position 4 is on (see SW3 settings)
R9 Variable resistor, bias adjustment
R5 Variable resistor, span adjustment

INSTALLATION:

UNPACKING:

This equipment may be supplied loose, mounted in an individual chassis stacked interconnected chassis, or
as part of a rack or cabinet. Follow the procedure for the type of system supplied.

Loose and/or equipment mounted in an individual chassis will be packed in its own shipping carton. Inspect
the carton for possible damage in transit. Open each carton carefully and remove the contents. Inspect the
equipment for possible damage. Verify all items af value have been removed prior to discarding any-packing
material.

Note: It is suggested the carton be retained tor possible anward shipment.



Interconnected chassis or equipment supplied in racks or cabinets will be supplied in special boxes, wood
crates, ar if shipped via air-ride van without any case. Inspect the crate ar ather packing for possible damage
in transit. Carefully remove the equipment from the container and inspect it for possible damage. Verify all
items af value have been removed from the crate prior to discarding any packing material and refer to the note
above.

Should transit damage be found please notify INIVEN immediately.

MOUNTING:

After unpacking follow the appropriate mounting procedure.

LOOSE MODULE: (The following is for new installations - replacement of an existing module will have the
terminai block already mounted. Each new unit is shipped with the terminai block plugged into the rear of the
unit. There are also faur 6-32 screws shipped with it to mount the terminai block to the chassis. Locate the
desired position within the chassis for which the module is ta be placed. Viewing the chassis from the front, the
recommended arrangement is a power supply on the extreme left then followed by transm.it and or receive
modules working towards the right of the chassis.

INTERCONNECTED CHASSIS: (or equipment mounted on shipping rails) This equipment should be mounted
similarly to an individual chassis. When shipping rails are provided the equipment is to be placed near the
desired location. Remove the screws holding the shipping rails and then remove the rails. Slide the equipment
into the rack or cabinet and secure it with proper screws for the mating hardware being used. Tighten all
screws.

Systems provided in a rack or cabinet from the factory must be secured to the floor or wall as required.
Mounting hardware is not supplied due to the various surfaces and mounting methods.

CAUTION: EQUIPMENT MOUNTED IN SWING RACK TYPE CABINETS MUST BE SECURED TO THE
MOUNTING SURFACE PRIOR TO OPENING THE SWING RACK TO PREVENT THE CABINET FROM
FALLING.

VENTILATION:

Proper ventilation is required for most electronic equipment. Enclosed cabinets or rooms where this equipment
is mounted should be kept at temperatures within the limits of the equipment. Operation above these limits
may affect reliability.

ELECTRICAL CONNECTIONS:

User connections are made-via the terminai blocks on the rear of the chassis. Each unit in the Gen 1 SERIES
af equipment will contain these connections in the instruction manual for the specific individual module. On
equipment supplied wired from the factory or on wired chassis and cabinets an "as supplied" drawing will be
included with the equipment. External wiring should be in accordance with the "as supplied" drawing when
supplied.

For safety reasons power on the leads to be connected to the unit are to be de-energized during
installation.

Methods af making the wiring connections to the terminai blocks vary and based on local practice. It is
suggested number 20 AWG size insulated wire, stripped portion tinned, be used. Approximately 1/4" of the



insulation is to be removed and inserted in the terminai bloek. Module power and tone lines may be
daisyehained should the applieation require.

Tighten all eonneetions and insure exposed wires do not toueh each other ar the ehassis.

INITIAL START-UP & LEVEL CHECKS:

The IAFT-30DSP has two internal boards. One is the FSK board and the other is the analog board.

FSK BOARD ADJUSTMENT:

FREQUENCY SELECTION: With the module removed from the ehassis. Seleet the desired bandwidth and
center frequeney from the enclosed charts. Refer to figure 2 for switeh loeation.

EXAMPLE: For an 85 baud ehannel at 1615Hz eenter frequeney, set SW2 position 3 to "ON" (only a single
position within SW2 is to be "ON" at any one time). Set SW1 positions 1, 4, & 7 to "ON" (be sure all other
positions on SW1 are "OFF"),

MODE aF OPERATION: The transmitter has the option to change the mode of operation by adjusting the
positions on switch SW3. SW3 af IAFT-30DSP must be set with positions 2 and 4 in the "ON" position and
1 and 3 on in the "OFF" position. are the faetory settings and altering these settings will cause the
IAFT-30DSP to not operate properly.

LEVEL ADJUSTMENT: The transmitter eontains a front panel LEVEL adjustment, R24 (see figure 2 for
location). Each transmitter is shipped from the factory with the level adjustment set at -6dBm, whieh is
adequate for most applications.

TerMino.l Block <TBl)

Fig. 3. Terminai Bloek (TB1)
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INITIAL SETTINGS:

The following equipment is recommended to perform the initial start-up and level checks:

1. Digital multimeter with dB readout function; Fluke 8060A or equivalent.
2. Flat-blade screwdriver with 1/8 inch wide tip or potentiometer adjustment tool.
3. Optionai - Card Extender.

WARNING: 00 NOT INSERT THE UNIT INTO A RACK WITH THE POWER ON.

With the power (+12Vdc) and phone line wired to the terminai blocks on the rear of the chassis, connect the
test leads of the multimeter (dB mode) across the "tone out" on the terminai block. Turn on the power and
note the reading on the multimeter (the tone output on the terminai block should be connected to the line or if
this is not possible, terminated in a 600 ohm resistor). Adjust R24 (LVL ADJ) with a screwdriver or adjustment
tool to the desired level. Only one transmitter should be on the line during this adjustment or a composite level
will be read, which is not a true reading af the transmitter autput level. The "as set" level should be recorded
for future reference.

When two ,or more transmitters are connected on one communications line, each individual transmitter level
should be adjusted at a reduced level in order for the combined (composite) signals not to exceed the desired
output level. Refer to the chart below for recommended levels referenced to OdBm. The recommended dBm
levels may also be used as reference for any desired level setting in dB.

MULTIPLE TONE
OUTPUT LEVELS

Number of dB RMSV
Channels Level 600 Q

1 0 0.7746
2 -3 0.5484
3 -4.8 0.4457
4 -6 0.3882
5 -7 0.3460
6 -7.8 0.3156
7 -8.5 0.2911
8 -9 0.2748
9 -9.5 0.2595
10 -10 0.2449
11 -10.4 0.2339
12 -10.8 0.2234
13 -11.1 0.2158
14 -11.5 0.2061
15 -11.8 0.1991
16 -12 0.1946
17 -12.3 0.1880
18 -12.5 0.1837
19 -12.8 0.1774
20 -13 0.1734
21 -13.2 0.1695
22 -13.4 0.1656
23 -13.6 0.1618
24 -13.8 0.1582

EXAMPLE: For two transmitters with a desired composite level of -6dBm, reduce the desired level of each
transmitter by 3dB (from the chart above) and set each to -9dBm.



ANALOG BOARD ADJUSTMENT:

IMPORTANT: The IAFT-30DSP analog settings have been calibrated at the factory before shipment and
should not require any further adjustment. Field adjustments to these units are not recommended. The
following procedures are made available for units in which accuracy associated components have been field
changed.,

Span is defined as the entire range for wh,ich the unit is set. An example is a range of ±1V. The Span of this
range is 2 volts. Bias is defined as the adjustment that can offset the Span along the scale. Using the above
example, the Bias permits the adjustment of the 2V Span down the scale to -1.1V to +0.9V or up the scale to
-O.8V to +1.2V and so on.

INITIAL SETTINGS:

The following equipment is recommended to align the transmit end in a test environment with the IAFT-30DSP
removed from service:

1. Precision voltage or current source as required for the input range purchased.

2. Digital voltmeter that can resolve 100 micro volts (DVM).

3. Frequency counter with 10 period averaging.

4. Fiat blade screwdriver with 1/8 inch wide tip or potentiometer adjustment tool.

5. Test power supply to power the IAFT-30DSP.

6. INIVEN card extender module (IE-5).

There are two different methods for aligning the analog transmit board. The following methods are described
as Option 1 and Option 2. Each option is a stand alane set af instructions.

Calibration is performed by adjusting two potentiometers, R5 tor Span and R9 tor Bias (do not adjust R14).

Note: The sample range of ±1V @ 10-30Hz will be used in the following calibration procedure as an example.

OPTION 1:

STEP 1: Use the extender madule to attach the IAFT-30DSP to it's appropriate siat in the rack.

STEP 2: Apply the highest voltage ar current in the range of the IAFT-30DSP to the positive analog input
(T81 pin 13) and to negative analog input (TB1 pin 14). For the example of ±1V @ 10-30Hz, +1V would be
applied.

STEP 3: Connect a frequency counter ta the square wave output (TB1 pin 16) and square wave common
output (TB1 pin 2). Note the reading.

STEP 4: Apply the lowest voltage or current in the range af the IAFT-30DSP to the analog input (T81 pin 13)
and to negative analag input (T81 pin 14). For the example af ±1V @ 10-30Hz, -1V would be applied. Note
the reading on the frequency counter. The Span (the first reading minus the second reading) should for this
example equal 20Hz for frequency and 2V for voltage.

STEP 5: If the Span is less than it shoul.d be, adjust R5 counterclockwise. If the Span is greater than it should
be, adjust R5 clockwise until you have reached the desired Span.



Note: It may be easier to adjust R5 and in small increments while repeating STEPS 2-5 until the desired Span
is obtained.

Once the correct S.pan (in this example 20Hz) has been set then the 8ias can be adjusted.

Note: When the IAFT-30DSP is ordered with an output af 4-20ma and 5-25Hz, R9 is not required on the
board and needs no adjustment.

STEP 6: Repeat STEPS 1 & 2 and note the reading from the frequency counter. For the example of ±1V @
1Q-30Hz, the reading should be 30Hz. If the reading is higher then it should be, adjust R9 counterclockwise ar
clockwise if it is less then it should be.

STEP 7: Once the upper frequency has been set (30Hz in this example) repeat STEP 4 to verify that the
lower frequency in the range is correct (10Hz in this example). If the lower frequency is not accurate, the
Span may need to be fine tuned and the entire procedure should be repeated to ensure accuracy.

Note: It may be easier to adjust R9 in small increments while repeating the adjustment procedure.

IMPORTANT: When R5 or R9 are adjusted, it is important to allow the new setting settle before making any
further adjustments.

OPTION 2:

STEP 1: Use the extender module to attach the IAFT-30DSP to it's appropriate slot in the rack.

STEP 2: Connect the current or voltage source to the positive analog input (TB1 pin 13) and to negative
analog input (T81 pin 14).

STEP 3: Connect a frequency counter to the square wave output (T81 pin 16) and square wave common
output (T81 pin 2).

STEP 4: Apply the lowest voltage or current in the range of the IAFT-30DSP ta the analog input (T81 pin 13)
and to negative analog input (T81 pin 14). For the example af ±1V @ 10-30Hz, -1V would be applied. The
reading on the frequency counter for this exampl~ should be 10Hz. To change an incorrect frequency, adjust
R9.

STEP 5: Apply the highest voltage or current in the range, 30Hz in this example. If it is necessary to change
this frequency, adjust R5.

STEP 6: Check the lower frequency again if an adjustment was made to R5. Steps 4 through 6 may need to
be repeated several times until both readings are within .1 % of the value.

Note: R5 and R9 do effect each other's settings 50 adjusting one will change the setting on the other. It may
be easier to adjust R9 and R5 in small increments while repeating the adjustment procedure.

REPAIR:

The 110 40T and 1/0 40R have been designed to operate in an industrial environment and should provide
years of trouble free operation. In the unlikely event a malfunction should occur and factory assistance is
required, a toll free number has been set up, 800-526-3984. Should a module require a repair please refer to
aur twelve year warranty on the back cover of this manual. Allreturns require a RMA number, which can be
obtained by calling 800-526-3984.



FOR 50 BAUD OPERATION

SET POSITION 1 OF SW2 "ON"
To Obtain Center Set Listed Positions

Freq. Hz of SW1 to "ON"

365 4
465 1,4
565 2,4
665 1,2,4

765 3,4
865 1,3,4
965 2,3,4
1075 1,2,3,4
1175 5
1275 1,5
1375 2,5
1475 1,2,5
1575 3,5

1675 1,3,5
1775 2,3,5
1875 1,2,3,5
2000 4,5
2100 1,4,5
2200 2,4,5
2300 1,2,4,5
2400 3,4,5
2500 1,3,4,5
2600 2,3,4,5
2700 1,2,3,4,5
2800 6
2900 1,6

3000 2,6
3100 1,2,6
3200 3,6
3300 1,3,6
3400 2,3,6
3500 1,2,3,6

FOR 60 BAUD OPERATION

SET POSITION 2 OF SW2 "ON"
To Obtain Center Set Listed Positions

Freq. Hz of SW1 to "ON"

420 4,6

540 1,4,6

660 2,4,6

780 1,2,4,6

900 3,4,6

1020 1,3,4,6

1140 2,3,4,6

1260 1,2,3,4,6

1380 5,6

1500 1,5,6

1620 2,5,6

1740 1,2,5,6

1860 3,5,6

1980 1,3,5,6

2100 2,3,5,6

2220 1,2,3,5,6

2340 4,5,6

2460 1,4,5,6

2580 2,4,5,6

2700 1,2,4,5,6

2820 3,4,5,6

2940 1,3,4,5,6

3060 2,3,4,5,6

3180 1,2,3,4,5,6

3300 7

3420 1,7



FOR 85 BAUD OPERATION

SET POSITION 3 OF SW2 "ON"
To Obtain Center Set Listed Positions

Freq. Hz of SW1 to "ON"

425 2,7

595 1,2,7

765 3,7

935 1,3,7

1105 2,3,7

1275 1,2,3,7

1445 4,7

1615 1,4,7

1785 2,4,7

1955 1,2,4,7

2125 3,4,7

2295 1,3,4,7

2465 2,3,4,7

2635 1,2,3,4,7

2805 5,7

2975 1,5,7

3145 2,5,7

3315 1,2,5,7

3485 3,5,7

FOR 120 BAUD OPERATION

SET POSITION 4 OF SW2 "ON"
To Obtain Center Set Listed Positions

Freq. Hz of SW1 to "ON"

480 1,3,5,7

720 2,3,5,7

960 1,2,3,5,7
1200 4,5,7

1440 1,4,5,7

1680 2,4,5,7

1920 1,2,4,5,7

2160 3,4,5,7

2400 1,3,4,5,7

2640 2,3,4,5,7
2880 1,2,3,4,5,7

3120 6,7
3360 1,6,7

FOR 170 BAUD OPERATION

SET POSITION 5 OF SW2 "ON"
To Obtain Center Set Listed Positions

Freq. Hz of SW1 to "ON"

850 2,6,7
1190 1,2,6,7

1530 3,6,7
1870 1,3,6,7
2210 2,3,6,7
2550 1,2,3,6,7
2890 4,6,7
3230 1,4,6,7

FOR 240 BAUD OPERATION

SET POSITION 6 OF SW2 "ON"
To Obtain Center Set Listed Positions

Freq. Hz of SW1 to "ON"

600 2,4,6,7
1080 1,2,4,6,7
1560 3,4,6,7

2040 1,3,4,6,7
2520 2,3,4,6,7
3000 1,2,3,4,6,7

FOR 300 BAUD OPERATION

SET POSITION 7 OF SW2 "ON"
To Obtain Center Set Listed Positions

Freq. Hz of SW1 to "ON"

1020 5,6,7
1700 1,5,6,7
2380 2,5,6,7
3060 1,2,5,6,7

FOR 600 BAUD OPERATION

SET POSITION 8 OF SW2 "ON"
To Obtain Center Set i..isted Positions

Freq. Hz of SW1 to "ON"

1360 3,5,6,7
2720 1,3,5,6,7
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Table 1. Replaceable parts IAFT..30DSP



Circuit
Symbol

C1-4, 6
C5,18-35
C7-9
C10
C11
C12
C13
C14
C16
C17
C36, 37

R1
R2,3
R4, 7
R5,8
R6,9
R10-13,32
R14-17,28
R18, 19,23
R20
R21
R22
R24
R26
R27
R29
R30
R31
R34-36
R37

01,2,4,5
D3
06
DS1-4
01-5
U1
U2
U3
U4
U6,7
U5
U10, 11
U8
U9
U 12, 13
U15
U14
U16
U17
U18

Table 1. Replaceable parts IAFT-30DSP

Description

CAPACITORS:

Capacitor, tantalum dipped, 1uF, 20V, +/-10%

Capacitor, ceramic, .1 uF, 50V, +/-20%
Capacitor, ceramic, 18pF, 100V, +/-5%
Capacitor, metalized polycarbonate, .01 uF, 100V, +/-3%
Capacitor, metalized polycarbonate, .0082uF, 100V, +/-2%
Capacitor, metalized polycarbonate, .027uF, 100V, +/-3%
Capacitor, metalized polycarbonate, .0022uF, 100V, +/-3%
Capacitor, metalized polycarbonate, .022uF, 100V, +/-3%
Capacitor, ceramic, 100pF, 50V, +/-5%
Capacitor, tantalum, 4.7uF, 35V, +/-10%
Capacitor, ceramic, 330pF, 100V, +/-5%

RESISTORS:

Resistor, carbon, 6.2K, 1/4 watt, +/-5%
Resistor, carbon, 5.6K, 1/4 watt, +/-5%
Resistor, carbon, 50K, 1/4 watt, +/-5%
Resistor, carbon, 20K, 1/4 watt, +/-5%
Resistor, carbon, 1.0K, 1/4 watt, +/-5%
Resistor, carbon, 100K, 1/4 watt, +/-5%
Resistor, carbon, 10K, 1/4 watt, +/-5%
Resistor, carbon, 6800, 1/4 watt, +/-5%
Resistor, carbon, 4.7K, 1/4 watt, +/-5%
Resistor, carbon, 3.9K, 1/4 watt, +/-50/0
Resistor, carbon, 2.4K, 1/4 watt, +/-5%
Resistor, variable, 50K, 3/4 watt, 10 turn
Resistor, metal film, 1.18K, 1/4 watt, +/-1 %
Resistor, metal film, 10K, 1/4 watt, +/-10/0
Resistor, carbon, 33K, 1/4 watt, +/-5%
Resistor, carbon, 27K, 1/4 watt, +/-50/0
Resistor, carbon, 220K, 1/4 watt, +/-5%
Resistor, metal film, 100K, 1/4 watt, +/-1 %
Resistor, metal film, 105K, 1/4 watt, +/-10/0

SEMICONDUCTORS

Diode, avalanche, 400V, 1A
Diode, zener, 5.6V
Diode, general purpose
LEO, red
Transistor, NPN
NOT USED IN STANDARD APPLICATIONS
Negative voltage regulator, -5 Vdc
Dual phototransistor
Octel/bus driver, non-inverting
EPROM, 2K x 8-bit
Digital signal processor (DSP)
Counter, binary resettable SYNC/ASYNC
3 line to 8 line decoder/demultiplexer
Watchdog timer
Octal inverting buffer, 3 state
Ouad 2-input nand schmidt trigger
14-bit DAC
Dual operational amplifier
Dual amplifier
Hex inverter

INIVEN Part
Number

DT20V105K
CM-Z5U-D-104-M
CM-NPO-E-180-J
MPC32E103H
MPC32E822G
MPC32E273H
MPC32E222H
MPC32E223H
CM-NPO-D-101-J
DT35V475K
CM-NPO-D-331-J

RCF07J622
RCF07J562
RCF07J503
RCF07J203
RCF07J102
RCF07J104
RCF07J103
RCF07J681
RCF07J472
RCF07J392
RCF07J214
3008P-1-503
RN55D1181F
RN55D1002F
RCF07J333
RCF07J273
RCF07J224
RN55D1003F
RN55D1053F

1N4004
1N752A
1N914
550-1106-RED
2N4401

MC79M05CT
MCT6
MM74HC244N
CY7C291-50WC
TMS320C10NL
MM74HC161N
MM74HC138N
OS1232
MM74HC240N
MM74HC132N
A07840JN
TL0821P
TL081CT
MM74HC04N



Circuit
Symbol

T1
SW1,2
SW3
SW4
Vi

Circuit
Symbol

Description

MISCELLANEOUS COMPONENTS:

Transformer, INIVEN
Switch, DIP 8 position
Switch, push button
Switch, t0991e
Crystal, quartz,20 MHz.

Table 1. Replaceable Parts Analog board:

Description

CAPACITORS:

INIVEN Part
Number

CC1992-00
AOF-08
AOF-04
7101SYZB
SE200-AS

INIVEN Part
Number

Gi,2 Capacitor, ceramic, 100pF, 10av, +/-50/0 CM-NPO-E-101-J
C3-7, 10, 15, Capacitor, ceramic, 1uF, 100V, +/-5% CM-X7R-E-104-J
16,19-22
C8 Capacitor, ceramic, .0068uF, 100V, +/-50/0 CM-NPO-E-682-J
C9 Capacitor, ceramic, 1uF, 100V, +/-10% CM-X7R-E-104-K
C11-14, 17, 18 Capacitor, tantalum, IOuF, 35V, +/-10% DT35VI06K
C23 Capacitor, tantalum, 10uf, 35V, +/-200/0 DT35V106M
C24 Capacitor, ceramic, .047uF, loav, +/-10% CM-X7R-E-473-K
C25 Capacitor, electrolytic, 10Duf, 35V, +/-10% ER35V107
C26 Capacitor, ceramic, .1 uF, loav, +/-20% CM-Z5U-E-104-M

RESISTORS:

R2,3 Resistor, carbon, 2.2M, 1/4 watt, +/-5% RCF07J225
R5 Resistor, potentiometer Call Factory
R9 Resistor, potentiometer Call Factory
RiO Resistor, metal film, 10K, 1/4 watt, +/-1 % RN55D1002F
R11,12 Resistor, metal film, 10K, 1/4 watt, +/-0.1 % RN55E10028
R13 Resistor, metal film, 4.22K, 1/4 watt, +/-1 % RN55C4221F
R14 Resistor, potentiometer, 500n 3299W-1-501
R15, 16 Resistor, carbon, 4.7K, 1/4 watt, +/-5% RCF07J472
R17 Resistor, carbon, 10K, 1/4 watt, +/-5% RCF07J103
R18,19 Resistor, metal film, 1K, 1/4 watt, +/-1 0

/ 0 RN55D1001F
R20 Resistor, carbon, 20K, 1/4 watt, +/-5% RCF07J203
R21 Resistor, carbon, 200K, 1/4 watt, +/-5% RCF07J204
R22 Resistor, carbon, 2.2K, 1/4 watt, +/-5% RCF07J222

SEMICONDUCTORS

02 Diode, general purpose HP5082
Q1 Transistor 2N4401
Ui Op-Amp, low power instrumentation AD620AN
U2 Precision Voltage Reference REF-02CZ
U3 Op-Amp, dual, low noise precision OP-270FZ
U4 Converter, voltage to frequency AD537JH
U5 CMOS, 12 stage counter/divider CD4040B
U6 Isolator, optical 4N36
U7 Positive voltage regulator, +10VDC MC78L10ACP
U8 Converter, DC-DC HPR417
U9 Converter, switched capacitor voltage LT1054CN8

MISCELlANEOUS COMPONENTS

L1,2,3 Inductor, 560 uH, +/-10% IR2-560-K
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