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: DC AMPLIFIER

semiconductors !

DIMENSIONAL OUTLINE FOR ECG900

335 i

180 308 i

MAX, oia. N

¢ Designed for use in Communication, Telemetry,

Instrumentation, and Data-Processing “
Equipment

¢ Balanced differential-amplifier configuration
with controlled constant-current source to
provide outstanding versatility

¢ Built-in tamperature stability for operation from
—65°C to +125°C ’

HIGHLIGHTS
® Input Impedance o ¢ ¢ « o o ¢ o « 195 KQ typ.
® Yoltags Galne ¢ o ¢ ¢ « o ¢ « « o 37 dB typ.
@ Common-Hode Rejection Ratio « « « 98 dB typ.
@ Input Offsst Voltagée « o « « « o 1.4 m¥ typ.

@ Push-Pull Input and Output
® Frequency Capabllity
DC to 30 Mc/s (with external C and R)
@ Wide AGC Rang®e ¢ ¢ v ¢ « s « « o 90 dB typ.

APPLICATIONS
® Schmitt Trigger Vee
® RC-Coupled Feadback Amplifier
® Mixer
® Comparator
¢ Modulator
® Crystal Oscillator
@ Sense Amplifier

Figel
SCHEMATIC DIAGRAM
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All voltages are with respect to ground (common terminal of Positive and Negative IIC Supplies)

OPERATING- TEMPERATURE RANGE, ...

STORAGE- TEMPERATURF, RANGE

P

cerene =35°%C Lo +125°C MAXIMEM
crvrisasens =657 to +200°C MAXIMIM

MAXIMUM SINGLFFNDED [NPUT-SIGNAL VOLTAGE 2V

ELECTRICAL CHARACTERISTICS,
at TFA = 259C, Ve = +6V, VEE - -6V, unless otherwise specified

VOLTAGE LIMITS COHDITIONS YOLTAGE LIMITS COND!TIONS
TERMINAL | NEGATIVE | POSITIVE | TERMIKAL | VOLTAGE TERMINAL | KEGATIVE | POSITIVE | TERMIKAL | voLTAGE | 3
2 0 ] 0 E
3 -6 2 0 4
1 -2 12 e o 6 -2 2 3 -6 ;
9 +6 9 +6
i [} 7 NO CONHECTION 1
2 -8 0 s -8 ! 0
6 0 2 ps 3
0 +6 H
9 +6 8 3 -6 H
1 0 6 0 5
3 “10 0 z 0 ! 0 :
6 0 2 0 i
9 +6 9 0 +10 3 -6
| [} 6 0
4 -8 0 z b | 0
6 0 2 0
9 6 10 0 +6 3 -5
| [} 6 0
2 0 - -
Internally Connected to Terminal
5 -6 0 : ¢ CASE Ho.3 (Substrate) DO NOT GROUND
9 +6

COMMON-MODE  INPUT-SIGNAL VOLTAGE. 2V
DEVICE DISSIPATION .............300 ;W

This Materia

LIMITS TYPICAL
SPECIAL TEST CONDITIONS TEST TYPE CHARAC-
CHARACTERISTICS SYMBOLS | Terminals Ho.¥ & Ho.,5 Mot | CIRCUITS ECGE00 TERISTICS
Connected Unless Specified 9 CURVES
Fige {Min. [Typ, [ Hax. [units | Fia.
STATIC CHARACTERISTICS
Input Offset Yoltage M [ - J14 ] 8 my 2
Input Offset Current tro 5 - j1.2] 10 A 2
Input Bias Current Iy 5 - [ 23| 36 ) 3
TERMINALS
v 4 5
Qulescent Oparating oﬂ [ KC 7 - 2.6 - [ 6
Voltage v r [ VEE 7 - 12| - v 6
10 VEE KC 7 - |-15] - v 6
VEE VEE 7 - o6 | - v 6
Device Dissipation laJ KC NC 7 - | 30 - W HONE
355 ECGS00
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ABSOLUTE-MAXIMUM VOLTAGE LIMITS, ot TR = 25°C

Indicated voltage limits for each terminal can be used under
specified voltage conditions for other terminals
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ELECTRICAL CHARACTERISTICS, at Tpa = 25°C, Voo = +6Y, VEE = -6V, unless otherwise specified

DYNAMIC CHARACTERISTICS

Differantial Voltage Gain| 4, .. [Single-Ended Output f = | ke/s 9 28 | 32 - d8 8
Single-Ended Input Double-Ended OQutput f = | ke/s 9 - 37 - d8 8
Bandwidth at -3 d8 Point B 1] - 650 - kc/s 10
Maximom Output Volta

Swing | vout(p-p) f=1kels 9 - lew | - |[ve-p)] HoMe
Common-Hods Reject lon oR f=1 kels 3 s e | - | 12
Ratio
Single~Ended Input .

wpedance AT} f=1ke/s 15 70K {195k | - Q 14
$ingle-Ended Output

I“wAM 20T £ kels 17 ls.sk| sk |i0.5k] @ 16
Total Harmonlc Distortion | THO fokels 1] - (02| 5 % 18
AGC Range (Maximum Yoltage

Galn to Complate Cutoff) Aoe f=1kefs 20 L I 48 HORE

DEFINITIONS OF TERMS FOR ECG300

Total Harmonlc Distortion

The ratio of the total rms voltage of all harmonics to_the
rms voltage of the Fundamental, expressed in per cent. This
voltage xds measyred at either output terminal with respect
to ground,

Input Offset Yoltage

The difference in the de voltages which must be applied to
the input terminals to obtain equal quiescent operating volt-
ages (zero output offset voltage) at the output terminala.

fnput 0ffset Current
The difforence in the cucrents at the two input terminals.
Input Bias Current

The average value (one-haif the sum) of the currents at
the two input terminals,

Quiescant Operating Voltage

The dc voltage at either output terminal, with respect
to ground,

DC Device Dissipation

The total power drain of the device with no signal applied
and no éxternal load current,

Cosmon-Hode Yoltage Gain

The ratio of the signal voltages developed between the
two output terminsls to the signal voltage applied to
the two input terminals connected in parallel for ac.

Differential Voltage Gain — Single-Ended Input/Output

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

yoltage at either input terminal with respect to ground.
Common-Mode Rejection Ratio

The ratioof the full differential voltage gain to the
comgon -mode voltage gain.

AGC Range

The total change in volt-g: gain (from maximum gain to com-
plete cutoff) which may achieved bx application of the
sr‘acxﬁgd range of dc voltage to the AGC input terminal of
the device.

Bandwidth at =3-dB Point (BW)

The frequency at which the voltage gain of the device is3dB
below the voltage gain at & specifed lower frequency.
Maximum Output Yoltage VoyT(P-P)

The maximum peak-to-peak output-voltage swing, messured
with respect to ground, which can be achieved without
clipping of the signal waveform.
Single-Ended Input Impedance (Zin)

The ratio of the change in input voltage to the change in
input current measured at either input terminal with
respect to ground.

single-Ended Output Impedance (ZouT)
The ratio of the change in output voltage to the change in

output current measured at either output terminal with
respect to ground,

STATIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE ECGS00

INPUT OFFSET VOLTAGE AMD CURRENT vs TEMPERATURE

3 POSITIVE OC SUPPLY VOLTS (Vegl® +6
NEGATIVE 0C SUPPLY VOLTS (Vgg)® ~6
1% stEH H
”é an
£8,,
-]
] py
€ 2 ,
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g 5% MoVl
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5
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I ]
~T5 <30 -2% 28 % Kt (00 128
FREE-AIR YEMPERATURE {TFp)—°C

Flg. 2
ECG900
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INPUT BIAS CURREHT vs TEMPERATURE

POSITIVE DC SUPPLY VOLTS (Vccle® +6
NEGATIVE 0C SUPPLY VOLTS (Vggle =6

I

WPUT BIAS CURRENT (I7)—

7% -50 -28 25 % 15 00 12
FREE-AR TEMPERATURE (Tppl—*C
Fig.3
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IHPUT OFFSET VOLTAGE TEST CIRCUIT INPUT OFFSET CURREHT AND INPUT BIAS CURRENT i
“gcc TEST CIRCUIT “

v we '

+8v i

Ir0°ile-11l QInF ks

Ig+1,

Ire

DIFFERENTIAL
VOLTMETER

Qiuf

Vee H
-V‘Eg -6V B
o Adjust R for Your (0€) = 0 £ 0.1 V. Fig.5

2. Measure Vg and record Input Offset Voltage in mv;

Ve
V10 * 560
Fige4

QUIESCENT OPERATING VOLTAGE vs TEMPERATURE QUIESCENT OPERATING VOLTAGE AND DEVICE DISSIPATION

e THFEFaSITIVE ¢ SUPPLY VLTS (Vegis +8) JCEGST CIRCUIT
§ ] [ INEGATIVE 0G SUPPLY VOLTS (Vegle — &
L
¥ T
1h |
g2 HHHIHH
se3
i
-1
e I )t |
ai 1 l.‘
5 =
- HH = = 0= L
z ¢ tHh -6V
E ey
1 <%0 <25 25 75 100 125 Py = Veg I3 + Veg To

FREE-AIR TEMPERATURE (TpA)—"C

13 = Direct Current out of Terminal Ho.3
A Ig = Direct Current into Terminal Ho.9
Fig.6 Fige7

DYNAMIC CHARACTERISTICS AND TEST CIRCUIT FOR TYPE ECG900

DIFFERENTFAL VOLTAGE GAIN vs TEMPERATURE DIFFERENTIAL VOLTAGE GAIN AND MAXIMUM OUTPUT
VOLTAGE SWING TEST CIRCUIT

[POMTIVE OC SUPPLY YOLISveel s +6 O TfrHiH
NEGATIVE OG SUPPLY VOLTS (Vggle —6 Hgjies v
| FREQUENCY (11 s 1ie/s : s ee
+ ettt
T o1 uF
Your
4 JUBLE-EINOED |QU T POT 0SCILLOSC
i fiiT e sa sEie R
§l ISiNaUz !,.'. inasas T oous"lﬁ?suoeo TYPE 302,5024,
< : HDED| QUTPUT. T : EQUIVALENT
4 aSEREae:
r-g I
4
3 i :
: ey
AUNSNNY 1 \Ban) 7 -8y
-1 %0 -2 2% %0 15 100 ¢ Soier, + 20000 T vee
FREE~AIR YEMPERATURE (Tra)—*C
Fig.9
Fig.8 9
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DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPE ECG800

BANDWIDTH AT -3 dB POINT vs TEMPERATURE BANDWIDTH AT -3 dB POINT TEST CIRCUIT
POSITIVE OC SUPPLY VOLTS (Vccl® +6 N3
HEGATIVE 0C SUPPLY VOLTS (Vggle =6
s HIIEAl :
,!. a FREE~AIR TEMPERATURE (Tga)s-58°C i
3 i
§ 125 H
y 25 SIGHAL AC V.TVM M
K SOURCE v | BALLANTINE
(HEWLETT- TYPE 814 H
g PACKARD TYPE or :
a2 200 AB OR EQUIVALENT} :
5 EQUIVALENT) ;
= l !
LT oot o1 1 w0 |« Apply | ke/s, 10 m¥(rms) input signal to set i
FAEQUENCY (1) — Mc/s reference levels B
. 2. increase frequency (Keeping V|§ equal to E
Fig.10 10 m¥({rms)) until Vol{rlvln is 3 dB down from
| k¢/$ reference level.
3. Record Bandwidth.
Figeld
COMMON-MODE REJECTION RATI10 vs TEMPERATURE COMMOH-MODE REJECTION RATIO TEST CIRCUIT :
Vee
24 FOSITIVE DC SUPPLY VOLTS tvol+ +6 <1]:i50s i\
‘4 HEGATIVE OC SUPPLY VOLTS (V:gll =8 s1feran QI pF
“Sa REQUENCY 1 () ¢ ik - L8 S RE] K
- E it apng Og]
I CNGH sreifieeels I = .
z ¥ HHSd R T €q tRMS) N
3 | THiN e :
E"'“ H V) Hag4d A 7] OSCILLOSCOPE =
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3 N INPUT
43 LR iy
33 [ (1] yosealvans WITH TYPE 0 PLUG-IN,
;! T : 3
s RV RIRLy e ey [238
b P J:f HIY SN
5 80 w25 o 25 %0 75 100 128 . = 4
FAEE-AIR TEMPERATURE (Tpal—'C ey
COMMON-MODE REJECTION RATIO(CMR) » 20 teg i‘—:‘%:%”
Figel2 *A 1 SINGLE-ENDED VOLTAGE GAIN d
Fig.!13
SINGLE-ENDED INPUT IMPEDANGE vs TEMPERATURE SINGLE-ENDED INPUT IMPEDANCE TEST CIRCUIT
3 TYiVE BC SUPPLY VOLTS [Vegis #6 1. . 7 Yee
§  |E2 HEGATIVE 0C SUPPLY VOLTS(Vggl® =¢ © : +ev
| soofit FREQUENCY 1113 1he/s : :
111 7 ITTIEERY v
LA ) i H '
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<78 -850 <25 25 %0 18
FREE-AIR TEMPERATURE (Tpal—"C Fig. 5
Fig.il4
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S1HGLE-ENDED OUTPUT IMPEDAHCE vs TEMPERATURE SINGLE-ENDED OUTPUT IMPEDARCE TEST CIRCUIT
g POSITIVE DC SUPPLY VOLTS (Vggle +6 |43 [+ el [T Vee
T | nEcATive b SuRPLY voLTS (vggds ~6 1 ik STEEEEH
= ’ FREQUENCY {¢) £3 1] k.
3 Tiedfiis « il [ 391 . %
8§ vrhs 1 H ¥
t FrEH H
3 It g1 izsedpidgdnnis ¢
g 1 vl b omy g
ieC T TR (Ruis) ¥
e | ik 4 =
£ F S HHIBA TN T 5
3 I S irg*30a) b
g 7is IS I I :
H ¥ his . A
; H i 11 ce
Y 3 as I REY] ) E
g [38edn=dtnelH o With Switch S open, record reference voltage Voyr(rms).
= il re Lt 2. Close Switch S, and adjust RQ until
FREE-AIR TEMPERATURE {Tral— G vour = Reference Volta 3
Figdl6 3. Record value of Rg as Zouv. 2
Fig.17 Ed
- !’
TOTAL HARMONIC DISTORTION vs TEMPERATURE TOTAL HARMONIC DISTORTION TEST CIRCUIT '
POIITIVE OC SUPPLY vaLTS (Vegi« +# [HIIHTTHITH Vee :
NEGATIVE 0C SUPPLY VOLTS {Vggle =6 | sE3d]EE o 0008 +6V :
IFAEQUENCY (1) v 1ke, madiandss % iy I Q1aF
: -
Rilssat = f
H 1-Ke g
1 -
ECGS00 i
orstH J_.. :
o {
§ " 1000 04 uF ARACYIER B
" a {HEWLETT=
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TYPE 3308 OR «
HH | EQUIWALENT) :
T -8V =
s w0 13 0 25 % 75 100 15 Vee - )
FALE-AIR TEMPERATURE {Tpgl=*C Fig.19
Fig.i8
AQGC RAMGE TEST CiRrCUIT
- A with 8 in Position A
ABC Range = 20 L9910 3= 73R s n Position B
Fig.20
359 ECG800
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