MOTOROLA

m SEMICONDUCTOR I MC1590G
TECHNICAL DATA

RF/IF/AUDIO AMPLIFIER WIDEBAND AMPLIFIER
WITH AGC
.. an integrated circuit featuring wide-range AGC for use in RF/ ‘
IF amplifiers and audio amplifiers over the temperature range, SILICON MONOLITHIC
—55t0 +125°C. INTEGRATED CIRCUIT

e High Power Gain — 50 dB Typ at 10 MHz

45 dB Typ at 60 MHz
35 dB Typ at 100 MHz PIN CONNECTIONS

e Wide-Range AGC — 60 dB min, dc to 60 MHz

e Low Reverse Transfer Admittance — <10 umhos Typ at
60 MHz

e 6.0 to 15-Volt Operation, Single-Polarity Power Supply

G sUFF‘x Non-inv_ o e Quetput
n el
METAL PACKAGE "™
Substrate
) CASE 601 Ground
MAXIMUM RATINGS (Tp = +259C unless otherwise noted)
Rating Symbol* Value Unit
ADMITTANCE PARAMETERS
Power Supply Voitage Vee +18 Vdc {(Vog = +12Vdc, T = +25°C)
Qutput Supply Vo +18 Vde f = MHz
Typ
AGC Supply v v Vdc
2(AGC) e Parameter Symbol| 30 60 Unit
i i . Vd
Differential Input Voltage Vi 5.0 c Single-Ended a1t 04 06 mmhos
Operating Temperature Range Ta -55 to 4125 oc Input Admittance b11 12 -3.0
Storage Temperature Range Tt -65 to +150 oc Single-Ended 922 0.05 0.1 mmhos
g = Output Admittance | bzz 0.5 1.0
Junction Temperature Ty 178 c Forward Transfer | Yg1 | 175 | 150 | mmhos
Admittance 21 -30 | -105 °c
{Pin 1 to Pin 5) {Palar}
Reverse Transfer 912 -0 -0 pumhos
Admittance* by2 ~50 | —10
REPRESENTATIVE CIRCUIT SCHEMATIC
*The value of Reverse Transfer Admittance includes
7¢Vce the feedhack admitiance of the test circuit used in
' T the measurement. The total feedback capacitance
215k {lincluding test circuit) is 0.025 pF and is a8 more
gractical value for design calculations than the in-
Vz(A(EE) 70 ternal feedback of the device alone. {See Figure 10.)
2 _ ¥ b4 $6.5 k $12.1k
4703 ’5.‘ __4\7? E (+)5 SCATTERING PARAMETERS (Vge = +12 Vde,
| oy Ta = +25°C, 24 = 50 (&
|, '_K Outputs A 35C. Zo )
2.0%k ‘(16 f= MHz
R TYP
1 v Parameter Symbol 30 60 Unit
(-] cl‘ﬁ 1.4 % fi input
3 Inputs 66 ! Reflection S11 095 | 0e3 | —
(+1° ‘ b 4 2|;8 $200$200 528 k Coefficient .2 -73 -18 °C
5.0 k 5.0 k Qutput
e ! Reflection S22 0.99 0.88 —
356 k319 k Cosfficient b2 30 | -58 | =
$11k31.1k 384k y Forward
) 1 h 4 i; 200 Transmission S21 16.8 147 —
Cag*’é Coefficient 23 128 4.3 °c
Substrate b4 Reverse
. T Transmission S12 0.00048 | 0.00082 —
Pins 4 and 8 should both be connected to circuit ground. Coefficient 12 840 792 e
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MC1590G

ELECTRICAL CHARACTERISTICS (Vec = +12Vde, = 60 MHz, BW = 1.0 MHz, TA = —-55°C to +125°C unless
otherwise noted)

Characteristic Fig. Symbol Min Typ Max Unit
AGC Range 24 Mage d8
(V2(aGC) = 5.0Vto 7.0 V) 58 —_ —
V2(agc) = 5.0Vt 7.0 V. Tp = 25°C) 60 68 —
Single-Ended Power Gain 24 Gp 37 — - de
(Ta = 26°C) 40 a5 -
Noaise Figure 24 NF - 6.0 7.0 dB
(Rg optimized for best NF) (Ta = 25°C)
Qutput Stage Current 32 o mA
{Sum of Pins 5 and 6) 3.5 — B.O
(Ta = 25°C) 4.0 5.6 7.5
Output Current Matching 32 Alg — 0.7 — mA,
{Magnitude of Difference of Qutput Currents)
{lg — ig) (Ta = 25°C)
Power Supply Current 32 lce mA
Vg=0V) - — 20
(Vo = 0V, Ta = 25°C) - 14 17
Power Consumption (12 x Igc) — Pc mw
VM =0V) — — 240
Vi =0V, Ty = 25°C) — 168 204
FIGURE 1 — UNNEUTRALIZED POWER GAIN versus FREQUENCY FIGURE 2 — VOLTAGE GAIN versus FREQUENCY
{Tuned Amplifier, See Figure 24} [Video Amplifier, See Figure 26}
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MC1590G

TYPICAL CHARACTERISTICS
(Vo2 (aGe) =0, Veg=12Vde, Ta = +259C unless otherwise noted)

FIGURE 3 — DYNAMIC RANGE: QUTPUT VOLTAGE versus FIGURE 4 — VOLTAGE GAIN versus FREQUENCY
INPUT VOLTAGE (Video Amplifier, See Figure 26) (Video Amplitier, See Figure 26)
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FIGURE 5 — VOLTAGE GAIN AND SUPPLY CURRENT versus FIGURE 6 — TYPICAL GAIN REDUCTION
SUPPLY VOLTAGE (Video Amplifier, See Figure 26) versus AGC VOLTAGE
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FIGURE 8 — FIXED TUNED POWER GAIN REDUCTION

FIGURE 7 - TYPICAL GAIN REDUCTION versus AGC CURRENT versus TEMPERATURE (Ses Test Circuit, Figure 24)
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MC1590G

TYPICAL CHARACTERISTICS (continued)

FIGURE 9 — POWER GAIN versus SUPPLY VOLTAGE FIGURE 10 - REVERSE TRANSFER ADMITTANCE versus
(See Test Circuit, Figure 24) FREQUENCY ([Ses Parameter Table, Page 1)
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FIGURE 11 — NOISE FIGURE versus FREQUENCY FIGURE 12 — NOISE FIGURE versus SOURCE RESISTANCE
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FIGURE 13 — NOISE FIGURE versus AGC GAIN REDUCTION
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MC1590G

TYPICAL CHARACTERISTICS (continued)

FIGURE 14 — SINGLE-ENDED QUTPUT ADMITTANCE

25
z
£ 9 / z
£

LE' Azz £
x} / w
= (=
< 15 . =
£ // &
= [
g 2
= 1.0 <
=2 =
: = s
o L1 —
S 05 - //92‘2 S
> Py A

0

0 10 40 60 80 100 150 200

f, FREQUENCY {MHz]

FIGURE 16 — HARMONIC DISTORTION versus AGC GAIN
REDUCTION FOR AM CARRIER (For Test Circuit, See Figure 17}
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FIGURE 18 — Y29, FORWARD TRANSFER ADMITTANCE
RECTANGULAR FORM
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FIGURE 15 — SINGLE-ENDED INPUT ADMITTANCE
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FIGURE 17 — 10.7 MHz AMPLIFIER
Gain = 55 dB, BW = 100 kHz
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FIGURE 18 — Y321, FORWARD TRANSFER ADMITTANCE
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MC1590G

TYPICAL CHARACTERISTICS {continued)

FIGURE 20 — S11 AND S22, INPUT AND OUTPUT

FIGURE 21— S17 AND S35, INPUT AND OUTPUT
REFLECTION COEFFICIENT
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FIGURE 22 — 554, FORWARD TRANSMISSION

FIGURE 23 — S32, REVERSE TRANSMISSION
COEFFICIENT (GAIN)

COEFFICIENT (FEEDBACK)

S

o

MOTOROLA LINEAR/INTERFACE DEVICES

, 2-155
Downloaded from DatasheetLib.com - datasheet search engine


http://www.datasheetlib.com/

MC1590G

TYPICAL APPLICATIONS

FIGURE 24 — 60 MMz POWER GAIN TEST CIRCUIT

FIGURE 25 — PROCEDURE FOR SETUP
e USING FIGURE 24
I\
c3 Test Bin V2aGe) [RAGEIKSY
c4 MAGC 2.23mV (-40dBm) 5V i
Butput Gp 1.0mV |-47dBm} <50V 5.6
{50 2} NF 1.0mV {-4TdBm} <50V 5.6
L2
% FIGURE 26 — VIDEQ AMPLIFIER
Input
(5052

e +12Vdc 10uF =
= 0.001uF

VR(AGC) o
VR(AGC)
L1 = 7 Turns, #20 AWG Wire, 5/16" Dia.. €1,02,03={1-30) pF
5/8" Long c4 = [1-10) pF VRI(AGC)
L2 = 6 Turns, #14 AWG Wire, 3/16" Dia.,
3/4” Long &
0.001 uF
> Ly
0001 o V12V
FIGURE 27 — 30 MHz AMPLIFIER
{Power Gain = 50 dB, BW ~ 1.0 MHz) FIGURE 28 — 100 MHz MIXER
VAGL = 6.0V
l Input from
= Lacal Oscillater {1-10) pF
mn {70 MHz} 100 (1-30) pF
{1-30) p¥ 1 IF Qutput
f110) oF {30 MH2)
RL=50¢ Signal Input
Input {100 MHz}
(502 =
{1-30)pF +12 Vde
I 0002 uf P AAN—
== 10uH
T
L1 =12 Turns #22 AWG Wire an a Toroid Care, = = =. N =
[T31-6 Micro Metal or Equiv) L= :,:H'E‘""G AWG Wire, 1/47 10,
T1. Primary = 17 Turns #20 AWG Wire on 2 Toroid Core, on . .
(T44-6 Micro Metal or Equiv) L2 =16 Turns, #20 AfNG Wire on 2 Toroid
Secondary = 2 Turns #20 AWG Wire Core, [T44-6 Micro Metal or Equiv)
FIGURE 29 — TWO-STAGE 60 MHz IF AMPLIFIER (Powsr Gain =~ 80 dB, BW =~ 1.6 MHz}
VRIAGE) 10k
L g AN J_
= ¢ l /
24 pF / Shield
Input I7i
506 % 1K< T2
£ Qutput
B 200 uH A ~ L (s05)
{1-10) pF
0.002pF A= :1_-: RFC 10 uH
4 +12 Vdc @—&

T1: Primary Winding = 15 Turns, #22 AWG Wire, 174 1D Air Core T2: Primary Winding = 10 Turns, #22 AWG Wire, 1/4” 1D Air Core
Suondvm/ Windging = 4 Turns, #22 AWG Wire, Secondary Winding = 2 Turns, #22 AWG Wire,
Coefficient of Coupling = 1.0 Coefficient of Coupling = 1.0
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MC1590G

TYPICAL APPLICATIONS (continued)

FIGURE 30 ~ SPEECH COMPRESSOR DESCRIPTION OF SPEECH COMPRESSOR

+12V

[ = The amplifier drives the base of a PNP MPS6517 op-

0.001 erating common-emitter with a voltage gain of approx-
h—{ 1.0 k imately 20. The control R1 varies the quiescent Q point
of this transistor so that varying amounts of signal ex-
ceed the level V,. Diode D1 rectifies the positive peaks
of Q1’s output only when these peaks are greater than
Vi = 7.0 Volts. The resulting output is filtered by C,,

Input
Ry
Ry controls the charging time constant or attack time.
Cx is involved in both charge and discharge. R2 {the
150 k12 and input resistance of the emitter-follower Q2)
controls the decay time. Making the decay long and
attack short is accomplished by making R, small and
R2 large. (A Darlington emitter-follower may be needed
if extremely slow decay times are required.)
The emitter-follower Q2 drives the AGC Pin 2 of the
MC1590G and reduces the gain. R3 controls the slope
of signal compression. The following graph {Figure 31}
details performance with R3 set to 15 k(}.
FIGURE 31 — OUTPUT VOLTAGE versus INPUT VOLTAGE TABLE 1 — DISTORTION versus FREQUENCY
1 SEE FIGURE 80 i T R1 = 100 ke
01 i, ] - FREQUENCY |_DISTORTION DISTORTION
5 05 > ] 10mV o; [100mV o, [10 mV ;[ 100 mV o;
= R"'s"lﬂ 100 Hz I5% 7% 5% 27%
= P Hi 300 Hz 2% 10% 6% 20%
2] d R1=0 1.0 kHz 15% 8% 3% 9%
= || 10 kHz 1.5% 8% 1% 3%
g 0 = 100 kHz 1.5% 8% 1% 3%
s 0.07 Notes 1 and 2 Notes 3 and 4
& 0.0s
a Note: {1} Decay = 300 ms
& Measuced from 100 Hz 1o 10 kH Attack = 20 ms
aasured from z 10 z -
0.02 for Values of Attack from 2 Cx _ 75 uf
20 Rx =0 (Short)
.0 to 4.0ms _
0.0 AR | (3) Decay = 20 ms
"0 63 05 10 30 50 10 350 100 Attack = 3 ms
&, INPUT VOLTAGE (mV) ) Cyx =068 wuF
Rx =15k
12V
FIGURE 32 — OUTPUT CURRENT, e

CURRENT MATCH AND ice FIXTURE

0.0m

F
fa
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