ECG724

DIFFERENTIAL RF/IF AMPLIFIER
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semiconductors

description The ECG724 isa monolithic

— %:ou.a
RF/IF amplifier intended for emitter-coupled (dif- . ny
ferential) or cascode amplifier operation from DC b
to 120MHz in industrial and communications u_'s -
equipment, s’
quip ,00_-'_ .
MiN "
features i oo s
w Controlled for input offset voltage, input offset ’é’.‘l‘l
current, and input bias current ‘@%
® Balanced differential amplifier configuration fé\
with controlled constant-current source to pro- Qﬁ"
vide unexcelled versatility

= Single- and dual-ended operation

w Operation from DC to 120 MHz O%P:T
o Balanced-AGC capability

"

Wide operating-current range. INPUT

L HIGH (1) Ace
applications
. - ] . CURRENT ouTPUT
® RF and IF linear amplifiers, both differential SOURCE HIGH
and cascode BASE

" Mi"f"“’ SUBSTRATE INPUT
® Oscillators AND CASE Low
® Converters in commercial FM

A cer CURRENT
® DC, audio and sense amplifiers SOUACE
® Limiting IF amptifiers EMITTER
w Hybrid building block
]

Emitter coupled switches

typical applications
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ECG724

A Batanced Differential Amplifier with a Controlled o
Constant-Current-Source Drive and AGC Capabhility
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A Csscode Amplifier with a Constant-impaedance wyrw.DataSheetdU.com
AGC Capability
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dc electrical characteristics

TEST "
SYMBOL | cipeurr | Ves Ve MIN  TYP max | UNITS
[ -6 04 20 mv
[nput Olfset Voitege Vos A 12 -2 04 20 mv
- 0.1 20| wA
Input Offsat Current los 8 ': 12 0.25 20 EA 4
. 8 s -6 16 © HA -
[nput Biss Curtent Taias 8 12 -2 7 20 uA P
Output Quirscent Ia 8 [ -8 1.1 1.25 15 mA
Operating Cutrent 8 12 -12 25 318 40 mA
AGC 8ias Cureant into fagc [*] 12 | Vagc*9V 1.1 mA
Termingd 7 D 12 | Vage=t2v 15 mA
I mA
12 mA
Input Currant info 1y 8 8 -8 05 0.7 1.1 mA :
Terminat 7 8 12 «12 1.0 1.6 2.2 mA N
Powet Dissipation Po 8 6 -8 2 35 a2 mw
8 12 -12 120 170 220 mw

ac electrical characteristics

TESY
SYMBOL | cipcuir | Vee Ve | ww Tve  wax UNITS
100 MH2 Powar Gain A E(Coscode) | 9 - 1 2 r
F(Dift.) 9 - 145 185 - QB‘
10.7 MHz Power Gain Ap E{Cascode) 9 - 36 42 d8
F(Dift.} 9 - 9 338 d8-
100 MHz Noise Figure NF E{Cascode) 9 - 8.7 2.0 dB
F(Diff.) 9 - 5.9 8.0 dB
Input Admittance Yoy Cascode +9 - 0.5+j1.3 mmho
At 10.7 MHz oift. +9 - 0.4+j0.58 mmho .
Reverss Transedmittance ' Cascods +9 - 0.2+j0 pmho
a 10,7 MH: Oift. +9 - 10+j0.2 pmho
Forward Teansadmittance Y Cascode 9 - 95-j27 mmho
#110.7 MH1 Diff, +9 - -324j.5 mmho
Output Admittance Y3 Cascode +9 - 0+j100 amho
at 10,7 MHz oift. +9 - 20+j160 Hmho
Output Powet (Untuned) Po G +9 - 5.7 BW
at 10.7 MHz
AGC Range 81 10.7 MH2 F +9 - 76 d8
Voltege Galn at 10,7 MHz A, H{Cascode) +9 - 40 dB8
1{0iff.) +9 - 30 d8
Difterentisl 1 kHz Ao J ] -8 35 3 42 a8
Voltage Gain J 12 -12 40 425 45 d8
Maximum Pesk to Paak MAX JA "2 ] -8 8 13} Vv,
Output Veitegeat 1k Yo0Tee | St | 4 -12 18 7 oy
3 d8 Bandwidth 8w J A =2k ] -8 11.2 MHz
J R =16k 12 -12 12.7 MHz
Common-Mode Veu K 8 -8 -25  -3.210+4.5 4 v
tnput Voitage Range K 12 -12 -5 ~7to49 7 v
Commeon-Mode CMAR K ] -6 80 110 d8
Rejestion Ratio K 12 -12 60 90 d8
Pesk 10 Poak Output Ine D, 9 - 26 47 [ mA
Current Vi = 400 mV Ditt, 12 - 45 g i
4107 MH wwtl.DataSheetd®com
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absolute maximum ratings

et ke

Supply Operating Voltage 15V
Differentiat input Voltage 5V
Voltage Between 1 & 8 0V to +20V
Voltage Between 5 & 6 0oV to +20V
Voltage Between 2 & 3 +5V to -11V
Voltage Between 2 & 4 +5V 10 -1V
Storage Temperature ~65°C'o 200°C
Operating Temperature -65°C 10 125°C
Power Dissipation @ 26°C 450 mW
Derate 5 mW/°C Above 85°C
Lead Temperature {Sofdering, 10 sec} 300°C

schematic
test circuits

Test Clrcuit A; VOS

FROM S0
4 Huack
" u
1 = a L I 10.7 MM 100 MHe
e = L1 3-85xH  .1-254H
L2 3-5uH  .15-3uH
= €1 8-35pF 25-11pF
C2 MpF  20pF
. €31 8-35pF 25-11pF
Test Circuit D: IaoGe vs €A 36pF
Vage and I7

F
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st —f-of « v “
1 I 10.7MH: 100 MH2 <
e St ACS powrel 30 Vo = = = = LY 3-6xH  2-5uH ] O +Voe
[ Y ) LZ 3-6pH 2-5uH n 1x
o > €1 8-35pF 25-11pF —AAM—S—AM
1yt s €2 39pf - i
l | c3 a-3spF 25-11pF = M
- = c4 6pF - =

Test Circuit F: Differential Ap, NF and AGC Range, 10.7 MHz & 100 MHz
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ey
Test Circuit H: Cascode Ay and Transfer Function,
10.7 MHz
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Bz o Ve 12V, Voo 11V, Re 18K
Yu FuVect WVt AV, AelK

Test Circuit J: Ay, VoyT, MAX, p/p BW,

definition of terms

AGC Bias Current: The current drawn by the de-
vice from the AGC-voitage source, at maximum
AGC voltage,

AGC Range: The total change in voltage gain
{from maximum gain to complete cutoff) which
may be achieved by application of the specified
range of dc voltage to the AGC input terminal of
the device.

Common-Mode Rejection Ratio: The ratio of the
full differential voltage gain to the common-mode
voltage gain,

Device Dissipation: The total power drain of the
device with no signal applied and no external load
current,

Input Bias Current: The average value {one-half
the sum) of the currents at the two input terminals
when the quiescent operating voltages at the two
output terminals are equal,

Input Offset Current: The difference in the cur-
rents at the two input terminals when the quies-
cent operating voltages at the two output terminals
are equal,
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Test Circuit 1: Differential Mode Ay and Transfer
Function, 10.7 MHz
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Test Circuit K: CMRR and Vg Range

Input Offset Voltage: The difference in the dc
voltages which must be applied to the input
terminals to obtain equal quiescent operating volt-
ages (zero output offset voltage) at the output
terminals.

Noise Figure: The ratio of the total noise power
of the device and a resistive signal source to the
noise power of the signal source alone, the signal
source representing a generator of zero impedance
in series with the source resistance.

Power Gain: The ratio of the signal power devel-
oped at the output of the device to the signal
power applied to the input, expressed in dB.

Quiescent Operating Current: The average (dc)
value of the current in either output terminal,

Voltage Gain: The ratio of the change in output
voltage at either output terminal with respect to
ground, to a change in input voltage at either input
terminal with respect to ground, with the other

input terminal @iyaq D8¥ASheetdU.com
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