HARRIS CA3012

November 1996 FM IF Wideband Amplifier
Features Description
» Exceptionally High Amplifier Gain The CA3012 is an FM IF wideband amplifier with 3 limiter
- Power Gainat4.5MHz ..................... 75dB gain stages in a bipolar monolithic technology. The pin 1
Lo L input is an open base and has a separate feedback bias.
* Excellent Input Limiting Characterlstics The feedback bias pin, DC FB BYPASS, is externally

- Limiting Voltage (Knee) at 10.7MHz ... .600uV (Typ) bypassed and provides the means for a tuned coil input to
the IF IN pin. The output is a high impedance open collector

» Wide Frequency Capabliity: which may be matched to a tuned transformer, driving an FM

- Bandwldth.................... 100kHz to 20MHz2 detector. Internal regulation circuits provide DC bias to the
L. gain stages and DG feedback circuit.
Applications . - . .
The CA3012 is intended for FM limiting applications requiring
» FM IF Amplifiers high gain.
+ FM Communication Receivers Ordering Information
» TV IF Amplifiers TEMP. DKG.
PART NUMBER | RANGE (°C) PACKAGE NO.
CA3012 -55t0 125 |10 Ld Metal Can T10.C
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CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.
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CA3012

Absolute Maximum Ratings Ta =25°C

Maximum Supply Voltage Vo, Pin10. ... ............. ... 10V
Maximum OQutput Voltage, Pin 5. . ....................... 13V
Maximum Input Signal Voltage between Pin 1 andPin2 ..... +3VV

Operating Conditions

Temperature Range . .. ..................... -55°G to 125°C
Supply Voltage Range (Typical) .. ................. 5.5V to 10V

Thermal Information

Thermal Resistance (Typical, Note 1)

Metal Can Package
Maximum Junction Temperature
Maximum Storage Temperature Range
Maximum Lead Temperature (Soldering 10s)

8ya (°C/W) 8¢ (°C/W)
175
....................... 175°C

100

-65°C to 150°C

300°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

1. 0ya is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications

TEST CONDITIONS
SETUP AND DC SUPPLY
PROCEDURE | FREQUENCY | VOLTAGE | TEMP
PARAMETER SYMBOL (FIGURE) f (MHz) Vee (V) (°C) | MIN | TYP | MAX | UNITS
Total Device Dissipation (Note 2) PT 1 - 6 -65 66 80 135 mw
25 66 90 121 mw
125 65 70 121 mw
- 7.5 -55 97 130 | 190 mw
25 97 120 | 167 mw
125 95 100 | 167 mw
- 10 -55 150 | 210 | 275 mw
25 150 | 190 | 255 mw
125 150 | 160 | 255 mw
Voltage Gain (Note 3) A 3 1 6 -65 50 55 - dB
25 60 66 - dB
125 50 61 - dB
3 1 7.5 -55 55 59 - dB
25 65 70 - dB
125 55 65 - dB
3 1 10 -55 55 61 - dB
25 65 71 - dB
125 55 66 - dB
3 45 7.5 25 60 67 - dB
10.7 7.5 25 55 61 - dB
Input Impedance Components
Parallel Input Resistance RiN 6 4.5 7.5 25 - - kQ
Parallel Input Capacitance CIN 6 4.5 7.5 25 - - pF
Output Impedance Components
Parallel Output Resistance RouT 8 4.5 7.5 25 - 315 - kQ
Parallel Output Capacitance CouTt 8 4.5 7.5 25 - 4.2 - pF
Noise Figure NF 10 4.5 7.5 25 - 8.7 - dB
Input Limiting Voltage (Knee) ViLim) 3 45 7.5 25 - 300 | 400 Y

NOTES:
2. The total current drain may be determined by dividing Pt by V.

3. Recommended minimum DC supply voltage (V) is 5.5V. Nominal load current flowing into terminal 5 is 1.5mA at 7.5V.




CA3012

Typical Performance Curves and Test Setups
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FIGURE 1. DISSIPATION TEST SETUP FIGURE 2. DISSIPATION vs TEMPERATURE
+‘ff° Procedures
0.1uF R .
ouT A. Voltage Gain
1 1o g
AMA | 1.Set input frequency at desired value, V| = 100uVRms
- 2.Record Vg
0.1uF RF
I—) VOLTMETER 3. Calculate Voltage Gain A from A = 20 log1g Vo/V|
4. Repeat steps 1, 2 and 3 for each frequency and/or for
SIGNAL T ’
SOURCE | v, 500 Chs01Z J_ temperature desired
Rg = 50Q —
J_ l B. Input Limiting Voltage (Knee)
= 0.1uF 1.Repeat steps A1 and A2, using V| = 100mV

2.Decrease V| to the level at which Vg is 3dB below its
value for V| = 100mV

3.Record V| as Input Limiting Voltage (Knee)
FIGURE 3. VOLTAGE GAIN TEST SETUP

80 T T T T T T 600 72 —————— r — 700
Voo = 7.5, 1= 1MHz, Rg = 509, R = 1kQ Ta =25°C, Vo = 7.5, Rg = 50Q, R = 1kQ

~ | | =
75 500 > 70 ¥ ¥ —— 600 >
2 VOLTAGE GAIN 2
a VOLTAGE GAIN g & g
T 70 A 40 = T 68 500 &
=z = =z =1
: N S 3 \ |/ e
w 65 n— 300 g w 66 400 g
2 E 2 E
6. 60 A INPUT LIMITING 200 % 6. 64 300 %
> = > INPUT LIMITING VOLTAGE / \ =
= — \ =
o o
55 100 2 62 200 =

50 0 60 \ 100

=75 -50 -25 0 25 50 75 100 125 150 0.1 1 10
TEMPERATURE (°C) FREQUENCY (MHz)
FIGURE 4. VOLTAGE GAIN AND INPUT LIMITING VOLTAGE FIGURE 5. VOLTAGE GAIN AND INPUT LIMITING VOLTAGE vs
vs TEMPERATURE FREQUENCY

8-20




CA3012

Typical Performance Curves and Test Setups (Continued)
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FIGURE 8. OUTPUT IMPEDANCE TEST SETUP
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FIGURE 7. INPUT IMPEDANCE vs FREQUENCY
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Typical Application
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FIGURE 12. BLOCK DIAGRAM OF TYPICAL FM RECEIVER USING THE CA3012 INTEGRATED CIRCUIT WIDEBAND AMPLIFIER
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