PHILIPS E C 6 INC

ECG903,ECG908

OPERATIONAL AMPLIFIERS

semiconductors

ECG903 — 12-VOLT TYPE, 12-Lead TO-5 Style
ECGO08 — 12-VOLT TYPE, 14-Lead Plastic Dual in-line (TO-116) DIMENSIONAL OUTLINES

Dimensions In Inches and Millimeters

) . Dimensions in h are in milli s and are derived
® These types feature |°VY noise figures from the basic ‘xfn‘;h dimensions as indicated.
and Improved charagteristics for offset 6903 T0.5 Style
voltage, offset current, blas current ahd ECGY 12-Lead Package
impedance. (ﬁzt _1 e
® Both types are electrically identical. j: o,
® Designed for use in telemetry, data ] .
processing, instrumentation and com- uzmo) TR
munication equipment. J——/ o
® Built in temperature stability from -56°C 23 (439 on
to + 125°C for the TO-6 style, and from -ote 4oz 291
0°C to +70°C for the plastic dual in-line - A
package. @
30° )
KQ\::
HIGHLIGHTS 83109 2anca
® Open-Loop Voltage Galn, s ...... 70 dBtyp. .
® Common-Mode Rejection Ratio .. 103  dB typ. ECG908
® input Impedence., ... . 10  kfltyp, 14-Lead Dual In-Line — 779 (35)
¢ [nput Offset Volitage . . « 1 mVztyp, Plastic Package T i
® [nput Offsat Currant . . .08 A typ. POINT o000
® Input Blas CUMaNt. « v ecsarvres 47 WA tyD, RE Y #3(5%)
@ Statlc Power Drainat«12V...... 176 mWtyp,
sBViierere 30 mWtyp, 12 3 4 5 67 f
c3Viseares T mWeyp. 1898 (zﬁﬂ) s 7219
APPLICATIONS N 26
020 (.51} 170 (4.3
® Narrow-Band and Sand- ® Oscillator i, — 113 (33
pass Amplitier : sc::mpac;alwr 3 h -L'—
® Operational Functions rvo Driver i 1 T |
® Feadback Amplifier ¢ Scaling Adder o"dﬁ%)‘ll: E2) :l \(‘mn‘ui'“’ 49T 'H" W@ ™
® DCand Video Amplifi e Balanced - : S J
. Mul:albruo.? meiifler Modulator-Driver (€43)) o-15* (&%) 080 (133) ™
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ABSOLUTE-MAXIMUM YOLTAGE AND CURRENT LIMITS, T = 25°C
Voltage or current limits shown for each terminal cun be applied under the mdxculed ﬂ
voltage or other circuit conditions for other terminals -
All voltages are with respect to ground (common terminal of Positive and Negative DC Supplies) '
Terminal Voltage of Current Terminal Voltage or Current f;
L Limits Circuit Conditions Limits Cireuit Conditions 4
lecagoaleccoos] Nega- | Posic EcGgo3leccaos) Nega- | Posi- £
tive | tive | Teminal  [Voltage tive | tive [ Temminal  Jvoltage|
12 1 DO NOT APPLY VOLTAGE FROM AN EX- 5 3 DO NOT APPLY VOLTAGE FROM AN EX- 4
TERNAL SOURCE TO THIS TERMINAL TERNAL SOURCE TO THIS TERMINAL {
[ 6 9 DO NOT APPLY VOLTAGE FROM AN EX- /]
ECG903jecagos| ERNAL SOURCE TO THIS TERMINAL |/ -
4 6 16 : 2 : .
| 2 Jd6V ov - 7 10 0V ] +14V 4 6 -12 :
10 13 +12 10 13 412 B
1 2 0 8 1t | DONOT APPLY VOLTAGE FROM AN EX-
) 3 BV | sy 3 4 0 TERNAL SOURCE TO THIS TERMINAL N
4 6 | 12 4 6 | -12 :
10 LI Y 10 B | w2
1 2 0 9 12 30 mA A?éﬁfzggg&;mmms :
3 4 | sv] av| 2 3 0
4 6 12 4 & 9 ECG03) ;
10 13 +12 1 2 0 :
- 10 13 ov 0V 1
. 5 NO CONNECTION 2 4 6 -12 %
4 § [2ov| ov] 1 2 0 1 2 0
10 13 +12 1 14 0V ] +14V 4 6 -12
. 1 NO CONNECTION 10 B | 2
Intetnally connected to Terminal No.6,
CASE € 8 0.4,
ECG903(Substrats) DO NOT GROUND _
ELECTRICAL CHARACTERISTICS ot Tp = 25°C H
Special Test Condil:nd Special Test Conditsons
Teamsi 8 ECGYO8 | ECG903 za.g: Ten:zal 0§ ECGY08 | ECGI03 ml
Charxienal:ts Syabals Tenuatia$ ECG203 ECGO08 U ;cu‘;:: Chuactensties Syabols Teass u:sECGSOS ecagos |Vt g(-u‘:i:
et Comarciof . Comected | ]
U Clrnt $oes Sl s | Typ. [ biea. Fig. Ysless Q'.Mmu Soecilied |4, | Typ. | Max. Fig.
STATKC hSTICS: DYNAMC CHARACTERISTICS: All tests of I s | \Hz eacext 8%y :
ke I IR I TP PR I N i W et a1 1 Y 8
ki I OO 1 I PPN N RN = M e ) P2 1 [ ]
b e G R ) Y P i il et i v} I N A 0
T Seem fweve| 18] 1| [t | o AP REOE
ay’ o . | y21 24 . . .
Negatme | &¥;g &vEE - I A P T e | v w —t 0 I T I A
X . - . « » oY . . . .
v v as] ot e ™ SRS e N e
Devcs Grigspecon #t [Toamns Vce- S]] ] e | o 2ot A EH N R
Iatnteiz "3¢',"}¥v A " AN e
t c:;n-v;w Voun . o2y awvl - ‘%‘5 . Vs
VCe = 3V . VEE~ I ER]
Ko e wo [l e e
= oJIV = 42| . 1 13
ECG903 ECG908 ECG903 ECG908
OPERATING TEMPERATURE RANGE . . 55°C to +125%C | 0%C to +70°C  MAXIMUM SIGNAL VOLTAGE........ BVlodV |-4Viony
STORAGE TEMPERATURE RANGE. . . . -65°C to +200°C | -259C to +85°C MAXIMUM DEVICE DISSIPATION ... .. 600 m | 300 mW
367 ECG903,ECG908
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TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS

Terminal Numbers in Circles are for ECGo08
Italic Numbers in Square Boxes are for 6CG903

INPUT OFFSET YOLTAGE AND CURRENT

INPUT BIAS CURRENT

P

POMTIVE DC SUPPLY VOLTS (Vec) POSITIVE DC SUPPLY VOLTS (vech
REOATIVE BC SUPPLY VOLTS Weg) NEGATIVE DE SUPPLY VLTS (Vee)
[
(3 < A
l'l_""' I:. ‘
TeET VOLIAGE
gg . HPUT OFFSE i 'é %
14
M H R t 3 i
ot T 2 s i
E HHH E " vlgc (33 vcc":gv q T %
HHH €2-6V E€e-! a FHPH WCces T
o FH Weyy ) + = . PR v S 2y, ;
iw I CEESET Clngeny GEEHTTET § SHHEHH ey e T 4
= + HH FH - na EE,:'SV Ht - i
02 7 25 5 1
T 5
1] T Tl 3
I 1111 I LECET x
NENNENEE X LT } I ) {28 il H
w18 50 28 28 %0 75 (00 128 -5 -850 -28 28 80 78 100 128

AMMENT TEMPERATURE (Ta)l— *C AMBIENT TEMPERATURE (TA)— °C E
Fig.2 Fig.3 H
INPUT QFFSET VOLTAGE, INPUT OFFSET VOLTAGE  Procedure: H
SENSITIVITY, AND DEVICE DISSIPATION TEST CIRCUIT :

Input Offset Voitage

1. Adjust Vg for a DC Gutput Voltage (VgyT) of 0 £ 0.1 volts,
2, Measure VE and record Input Offset Voltage in millivoits as H
Ve/1000. :

Input Offset Voltage Sensitivity

1, Adjust Vg for 3 DC Output Voltage (Vgyt) of 0 £0.1 volts,
2. Inctease {Veg | by 1 volt and record output voltage (VouT).
3, Decrease IVcc by 1 voit and record output voltage (VouT).

4, Divide the difi b uT d in steps 2 and 3by the
change in Vg in steps 2 and 3.

Vout _ VouT (Step 2) - Vou (Step 3)

Vee 2 volts
< 5. Refer the reading to the input by dividing by Open Loop Voltage
Galn (AgL).

0c
VOLTMETER

Lute

VouTt/Vee
Vio/Vee = ————

AoL
6. Repeat proceduras 1 through 5 for the Negative Supply (VEE).

INPUT OFFSET CURRENT AND INPUT BIAS CURRENT - Dovice Dissipation
TEST CIRCUIT Pr = Vgelo + VEEIE

vee I = Direct Cutrent into Terminal 13 or @
Ig = Direct Cutrent out of Terminal 6 of [¢]

Procedure:

Input Bias Currenf and Input Offset Current

1. Adjust Vg for [Vour| <0 vDC.

2, Measure and tecord Vg and Viy,

3. C the input Bias Current using the following equation:
VIN4

100 kQ

4, Calculate the Input Offset Current using the following equation:

o = VE/100 KQ

oc
VOLTMETER

lg =

ECGS803,ECG308 368
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TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS
Terminal Numbers in Circles are for ecagos
Italic Numbers in Square Boxes are forecGeo3

R

OPEN LOOP VOLTAGE GAIN vs. FREQUENCY
OPEN LOOP VOLTAGE GAIN vs, FREQUENCY POR ECa508 :
FOR £¢G903 ;
i
POSITIVE 0C SUPPLY VOLTS (V) :gg‘:{‘,’&"gcsgg:‘,{v"sg:;“;e‘éb AL o MPERATURE b
HEGATIVE DC SUPPLY VOLTS (Vge) SOURCE RESISTANCE {Rg)+i KQ g
¥ | sounce resisTance sk @ 100 TERHINAL No 6 OPEN :
o TEAMINAL Na. 6(Z] oPeN - - 4 Y -t 41 ke
g : v I ‘I:. i 4
7 = ; 2 2T 4
3 TN 125%C s g . L L1 :
4 N 3 ool H ] N L 4
5 50 T T u {Veele 6 K a
g " aument TaA=35°¢ g (Veg)-6 4
e l VegoI2v 3 ao}—i—i I ¢ N
% 30/ Veor Y WE'I"ZIY : . ! \\ N
g n VEE -6V N { § 2ol . N 3
o g : 1 : N\ :
128°C & b 1 = i
Li — ] 1 L i
000 Qo o 10 Ko 0.001 ot 01 [ 10 100 H
FREQUENCY (11— NHz FREQUENCY (f)—MHz 1
Fig.6 Fig.7

OPEN-LOOP DIFFERENTIAL VOLTAGE GAIN, MAXIMUM PEAK-TO-PEAK OUTPUT
YOLTAGE, AND OPEN-LOOP BANDWIDTH AT -3 POINT TEST CIRCUIT

Procedure:
1. Adjust VE fof YoyT = $0.1 V OC. :
2, Measuré Open-Laop Dilferentlal Voltage Gain (Agy) at f = 1 kiz B

v,

OuT

AgL = 20 Logjg —
oL Vin

i}
<
-3
S
Zo
-
m
EY

Ll

3. Measure Maximum Peak-to-Peak Output Voltage at f = 1 kHz
4. Measwe Open-Loop Bandwidth at -3 dB Poiat
Reference Level = Ag at 1 kHz

Vglocy

h Fig.8

MAXIMUM PEAK-TO-PEAK QUTPUT VOLTAGE vs. LOAD RESISTANCE

FOR ECG903
78] INEEEEENE AN} S| POSITIVE 0C SUPPLY VOLTS (Veg)
—_ HH B NEGATIVE 0C SUPPLY VOLTS (525»
. V2500 4 TERMINAL No.8 [3] OPEN
o +125% f F H b
& hid T T :;E
Hias 107
éllv g 5
=
2
0 =
- ERATORE (Ta} * ~38°CH 3
HH 3
14 25°¢ z
28°C £
THE %
; tEH Py
- SUPPLY VOLTS (vee! 1]
[- NEGATIVE 0C SUPPLY VOLTS (Veg) [ ;
- TEAMINAL No.8 [5) SHORTED 10 []
No.12 ] H ;
T TP L errrrrnd
i 125 18 3 2 ° 0 ) 20
LOAD RESISTANCE (R )—K OHMS LOAD RESISTANCE (R} =K OHMS
(a) Fig.9 (b)
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TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS

MAXIMUM PEAK-TO-PEAK OUTPUT VOLTAGE vs. LOAD RESISTANCE

FOR ECG908

POSITIVE 0 SUPPLY VOLTS Vel & |POSITIVE OC SUPPLY VOLTS (Veg)
HEGATIVE 0C SUPBLY VOLTS (Vee) I |necATivE o SuPPLY vOLTS (Vep)
TERMINAL No.@ SHORTED TO TERMINAL No. 12 & | TERMINAL No.8 OPEN
3 il
5 H 3 HHHHH H e
g i‘ 1 § INENENEE] +23%
3 124 A i Sis veee 12V HH 770°C
T ] o t
%’? , +28°CH- AMBIENT TEMPERATURE (Ta)20°C] & 1
6% Hveeruzv ot TS g t
TS, Hvee2v gt HH H 2
5.‘97: FH ] u 1 & 75 1
&; O ( é =Ean
AREay MR i
; * e & FEECAPPT vocecev
VEE*~6V :’r H Cp Vee-8Y
23 TET = 25H
H 3 HH
T T
TR ST L1t
G 028 Qs O15 | 125 150 173 0 [ 20
LOAD RESISTANCE (RLI—KQ LOAD RESISTANCE (RL)— K OHMS
o) Fig.10 &
COMMON-MODE REJECTION RATIO AND COMMON-MODE
INPUT-YOLTAGE-RANGE TEST CIRCUIT
vee
F o Mg Ol xF
3 2% 16 gl ot
3 a 9 ¢ | 0
] Ve E)A et ~ G
AN S OfuF ' I
8
2 2D i (—]_— oc
| mp = voLteten 0SCILLOSCOPE
| xH2 S vs Vour (0C1 Vour (1xHz)
gw&& S (%as‘{ L Vee 0£0.1V
Mo l
1L ) _L *1% _l- _L
- ol
00uF 7R Vaias = = =
. COMMON-MODE REJECTION RATIO vs. FREQUENCY
Procedures:

Common-Mode Reection Ratios
1. SetVpjag = 0. Adjust Vg for VouT(DC) = 0 0.1 V. .
2. &"%’)’ 1-kHz sinusodial Input signal and adjust for Vg = 03 V

3, Measure and record the RMS value of Voy1. An oscillosceps is
used for this measutement so that the oufput signal may be visu-
ally separated.from noise output.

4. Calcufate Common-Mode Voltage Gain:

AcM = VouTt/Vs

Agm In dB =.20L0G10 V§/VouT

Mode Rejection Ratio:

CMR IndB = Ap|FF IndB - Agy In dB,
Common-Mode {nput-Yoltage Ronge:
1. Calculate and record CMR for various positive and negative valuas

of Vms within \he maximum limits shown on Page 2. The Com-
mon-Mode [nput-Voltage Range fimits are those values of V

At ML s & B less than that calculated Tn Step. 5 of (g
procedure given above,

5. ( C

Fig. 11

ECG903,ECG908
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POSITIVE OC SUPPLY VOLTS (Vee)
NEGATIVE DC SUPPLY VOLTS (VEE)
AMBIENT TEMPERATURE {T4)225°C
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TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS
SINGLE-ENDED INPUT IMPEDANCE vs, TEMPERATURE

NC L7?E D

SINGLE.ENDED INPUT IMPEDANCE TEST CIRCUIT

=’

O] BQSITIVE_ DC SUPPLY VOLTS (Vec)
KEGATIVE DC $UPPLY VOLTS (Vgel

" L

aiy

8 ;
«® fr T+ 3
] I auE
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AMMENT TEMPERATURE (TA)— *C
Fig.13
OUTPUT IMPEDANCE TEST CIRCUIT vee
Bl
Al & 8
OtuF T SO0uF f 1
o¢ ac
TRHe ('_'__L_ @, VOLTMETER VOLTHETER
SIGNAL = s Vour (0C)  voyrlems)
SOURCE 001V
L L [ Re |
3 L +
1 Procedure; -
1. With S2 In position (c), adjust Vg for VoyuT(DC) =0 % 0.1 voit.
2, With Sy in position (a), and Sz in position (d), record VoyT, (1ms}.
3. With Switch 51 in position (b) and $2 in position (d) adjust Ry_ until
Vi ms)
L Fig.5 VouTsrms) = ﬂTZ‘_(— Record value of Ry_as Zour.
I VE 0C SUPPLY VOLTS (Vecl POSITIVE DC SUPALY VOLTS ivee!
HEGATIVE 0C SUPPLY YOLTS (Vee) 0¢ suemy vaLTs Wee)
¥ H 20
Hi+ H
g Yeer 8y $
l VEg -8V l
3 )
o i ]
N
3 N
ILl N T
1 HHHHH s
6 -% -2 0 25 % 1™ Ko 12y 5o 1000 0000
AMBEHT TEUPERATURE (TA)—°C FREQUENCY {1} —Hz
QUTPUT IMPEDANCE vs. TEMPERATURE NOISE FIGURE vs. FREQUENCY
Fig1é Fig.17
HOISE FIGURE TEST CIRCUIT
Fig.18
Kn
ng—( 20K0 ¢
L AAA~»
()
auAdrecs
MODEL No.
30 OR
EQUIVALENT
TESTER
= o
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