ECG913

. OPERATIONAL AMPLIFIER
semiconductors
For High-Output-Current Applications
APPLICATIONS
® Comparator 8 Servo Driver
N Integrator B DC Amplifier ' .
B Differentiator 8 Multivibrator S I
0 Audio Amplitier W Narrow Band and Band Pass i e —-—¢
® Summing Amplifier Amplifier . Wl
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FEATURES V-=—1BV _ — _—‘..1
| Output Current ... 16 mA min, S ;
® [nput Offset Current , 26 nA max,
] Loop Differential

e 87 48 min, s e
# Qutput Voltsge Swing. 23 Vp.p min.
® {pput Biss Current ... 180 nA max.
8 Power Qutput .....e 220 mW min,
® Common Moda Re- ]

jection Ratlo ....ue 93 dB8 min,
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Flg. 1- Schematic diagram



ABSOLUTE-MAXIMUM RATINGS ECG913

INPUT SIGNAL VOLTAGE .... -13V,+10V
DEVICE DISSIPATION:
UptoTA=269C ......... 750 mwW

MAXIMUM
Above TA =25 °C teseavens Derate at 6.67 mW/°C CURRENT RATINGS
TEMPERATURE RANGE:
Operating ....oovvevnnnan,s 00C to +70°C TERM
StOrage ...ovvniiiiiiiianas -659C to +1500C INAL | UM jlTour
No, | MA | mA
MAXIMUM VOLTAGE RATINGS at T4 = 260 C ECG913 1 5 5
The following char€ gives the range of voltages which can be applied to the terminals listed vertically
with respect to the terminals listed horlzontally. For example, the voltage range of the vertical ter-
minal 1 with respect to the horizontal terminal 14 is 0 to +4 volts. 2 20 -
Wael v 2| sja|s|e| 7|8 |ofrw|u[n]n]u
No. 3 50 50
1 . . . . . . . » l . . * ’04
4 10 10
2 ] ) ’ * . * - . * . . ’35
3 . . ‘gl . . . . . . . +38 5 5 5
4 :? -gZ . . ’ . . . . +38 é - -
o +30 v%o
L) . -
5 -38 TR | I R A M Y 7 5 5
6 +33 | +38 ] +38 | 38 | +28 | +38 | +38 | +38
0 0 0 0 0 ) 0 0 8
1 1
7 30 . . . . ’.§° *g‘
Note | Note 1l
. AR o_:{o N ,3, 9 i 0.1
Note 2 [Note 3| Nate 3| Note 2
1
0 IR ERR IR 10 ] 1 |oa
-5 25 |mote2] 3
+10 2 +38
10 R AR 1|1 foa
2
1 +l _'30 +38
= Inotea 10 12 [ 1 o
12 b | 138
Note2 13 1 .
13 »
“ st - -

Notes: 1. This rating applies to theé more positive terminal of terminals 8 and 13,
2 - This rating applies to the more positive terminal of terminals 9 and 12,
3 « This rating applies ta the more positive terminal of terminals 10 and 11
*Voltagas are not normally applied these terminals. V appearing Wvew.DataSheetd4U.com

between these terminals will be safe if the spacified limits be.
tween all other ter~"<~1¢ are not exceeded.




ELECTRICAL CHARACTERISTICS

{amplifier circuit only)

Test Conditions LIMITS
Typical| DC Supply Valt
Charscteristics Symbols | Cir- Charac- VT:V,S‘\), %2 | units
cuit = teristics -
Ta=250C Curves V-=-15V
Fig. Fig. |Min. Typ. Max,
Input Offsst Voltage V1o 2 % |- 29 5 |mv
{nput Offset Current I 3 b |~ 9 25 | nA
Input Bias Current I 3a 3 - 100 180 | nA
Input Offset Voltage Sensitivity:
Pasitive avg/avt | 2 - - 02 o05|mwv
Negative AVIgiaV- | 28 - | - 02 05 |mViV
Device Dissipation PT 2a -~ |80 170 300 | mW
Open-Loop Differential =
P itege Gain AoL | - f=1kHz 4 |87 93 - | a8
Commen-Mode Rejection Ratio CMAR - 5 |93 105 - | dB
Corv‘r;\:gr:Mode Input-Voltage VICR - -~ 197 6-11 47 V
Meximum OutputValtage Swing  VoP®) | = f= Lo o00® - Ty
aximum Output-Voltage Swing 0P o AL= 30092 2 % _{Vep
Input Impedance 1 - - 106 1 - | M2
RL=5008 - - - | maA-
OQutput Gurrent Io AL=30002 6 1% 93 _ len
Power Output P _ RL=500Q 7 - - | uw
THO <b% ¢ RL =300 20 265 -
ELECTRICAL CHARACTERISTICS
Typlcal Values
i V.
Input Offsst Vobiege it vioeT |28 » |- es - |4
{nput Offsst Current Drift
~§50 50 - —~ | naA/
§50C t0 260¢C 1087 | 32 2 1 A
250C to 1260¢ - 003 -
60 d8 Amplifier Bandwidth BW 8a Cx, Cy = 0.001 pF vl DatashestdU. com kHz
Slew Rate SR ] - - 3 - | Vi
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Fig. 2a - Input offsatvoltage, input offset voltage sensitivity,
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and device dissipation test circuit.

Fig, 33« Input offset current and input bias current test circuit,

Fig. 2b - Typical input offset voltage vs. ambient tem-
pérature,
PAOCEDURES:
A. Inverting Input Current
Set switch, S¢ in closed position and set switch, S in open
position.
Measure output voltage and convert this reading to inverting in-
put curreant using the following relation:
Vour lin volts}
1) inverting {in MA) =5
8. Non-inverting Input Current
Set switch, Sy 1n open position and set switch, S2 in closed
position,
Measure ocutput volitage and convert this reading to non-invert.
1ng input ¢urrent using the following relation:
=Vour (in volts)
iy inverting (in pA) = 10
C. input Offset Current
Set switches, S1 and Sg in open positions.
Measure output voltage and convert this reading to input offset
current ustng the following relation:
Vour fin valts)
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AMBIENT TEMPERATURE (T3} —*C

« Typical input offset current vs. ambient tem-
perature.
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Fig. 3c - Typical input bias currentvs. ambient temperature.
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Fig. 4.

AMBEHT TEMPERATURE (TAl—*C

Typical open-loop differential voltage gain vs.
ambient temperature,
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Fig. 5 - Typical made rejection ratio vs. ambi

temperature.
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FOSITIVE DC SUPPLY VOLTS V7145V
HEGATIVE 0C SUPPLY VOLTS (V=13-15V
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Fig. 8b - Typical phase compensation characteristics for
ECGO13 (VI=15V,V—=—15V).
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Fig. 6- Typical peak-to-peak output current vs. load re-
sistance.
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Fig. 8a - Typical 60-dB
amplifier,

For any dasired closed loop gain {in decibels), read harizontally
along the gain line to the attenuation curve which provides the de-
sired closed Joop bandwidth. The required values for the compensa-
tion capacitors is shown on the curve. Move vertically from the inter-
section of the gain and attenuation lines unti) the phase angle curve
{¢} is reached and read the phase angle hetween the input and out-
put on the right-hand scale. The difference between the indicated
phase angls anid 1802 is the typical phase margin. (A minimum phase
miargin of 459 is recommended to allow for component variations
and differances among amplifiers.) If the phase margin is smailer
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than req , the desired can be stahly through
the use of a more complex feedback network. As the closed loop
gain app: unity, the nsati i quired (0.3 uF

to 1.0 UF) are bulky and costly. A capacitor ane-half the value
shown on the chart, connected between terminals 8 and 13, and a
0.001 uF capacitor from esther tarminals 8 or 13 to ground or V—
is an alternative method. This arrangement provides the
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Fig. 7 - Typical power output vs, load resistance,

same gain-phase roll-off shown on the curves and permits the use
of moare readily available, lower-.voltage disc capagitors which are
smatler and cost less. Far linear operation, the maximum expected
difference voltage between the two coltectars is less than 1 volt,

Figure 8a shows the g et S heeted Ce et

ed to ground. In es in
the power supply system, returning these capacitors to the nega-
tive (V] supply may result in more stabla operation.
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Fig. 9+ Amplifier with single voltage supply and associated pulse response waveforms and distortion curves.

OPERATING CONSIDERATIONS  The ECG913 opera:
tional amplifier has a very high peak.pulse current capa-
bility. The open-lcop output impedance is typically less
than 30 ohms at 10 kHz and the peak short circuit output
current may exceed 100 milliamperes. To prevent possibie
damage to the chip because of excessive dissipation it is
important that the cutput stage is not subjected to sustain.
ed high peak currents. To minimize the possibility of dam-
age fram accidental shorts, it is recommended that a61-ohm

resistor be placed in series with the output circuit,

When high peak output currents are required of the ampli-
fier, it is desirable to provide a current-limiting resistor of
about 2200 ¢ f transistor
Q14. This resislvikgyDhatasSheetdblabmor, if its
value [s increased to 4700 ohms; it may be returned to the
V¥ terminal.



