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Features : : Description
. l-owShndewor, MWMWW The CA3078 and .CA3078A are high gain monolithic
. WldoSupply Vhlhgoﬂmgo ...... +....20.75Vt0+15V operational amplifiers which can deliver milliamperes of

* High Peak Output Current.............. 6.5mA min.
e Adjustable Quieseent Current
* Output Shon Circult Protection

Applications -

« Poriable Electronics . ‘;l'élomdlry

¢ Medical Electronics
* Instrumentation

* Intrusion Alarms

current yet only consume microwatts of standby power. Their
operating points are externally adjustable and frequency
compensation may be accomplished with one external
capacitor. The CA3078 and CA3078A provide the. designer
with the opportunity to tailor the frequency response and
improve the slew rate without sacrificing power. Operation
with a single 1.5V battery is a practical reality with these
devices.

The CA3078A is a premium device having a supply voltage
range of Vi = 0.75V to Vi = 15V, The CA3078 has the same

NOTE: Pin 4is connected to case.

Orderlng Information ‘lzu.r-erss\t;pply voltage limit but the upper limt I V+ =46V ané
PART | TEMPERATURE B
NUMBER ~RANGE . PACKAGE
CA3078AE 55°C t0 +125°C | 8 Lead Plastic DIP
CAS07BAM -65°C to +125°C | 8 Lead SOIC
CA3078AM3E | -55°Cto +125°C | 8 Lead SOIC*
CA3078AT -55°C to +125°C | 8 Pin Can
CA3078E 0°Cto +70°C | 8 Lead Plastic DIP
CA3078M 0°Cto +70°C | 8 Lead SOIC
CAGO78M96 0°C 10 470°C__ | 8 Lead SOIC* ’
CA3078T 0°Cto+70°C | 8PinCan
* Denotes Tape and Reel
Pinouts. Schematic Diagram: o ,
| CA3078 (PDIP, S0C) = ' “CA3078 AND CAS078A :
- -comp ]
WY inpUT 2]
eyt B i
v-[4]
CA3078 (TO-5 CAN)
TOP VIEW

WmmmmumhommﬂcdemUmshoudbllwpropul.c.HMWPm-duru.
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Specifications CA3078, CA3078A

Absolute Maximum Ratings T, =+25°C Operating Conditions
Supply Voltage (Between V+ and V- Terminal) Operating Temperature Range
CAB07B. .o citververrvarrosescnssosatnanassnssanss
CA307BA......ovvervnenenn
Differential Input Voltage
IPULVOIAJD. . -« oo ettt e
INPULCUITONE. .. o oevvvineinrainssnressarnressnsses 0.1mA
Output Short Circuit Duration (Note 1)
Junction Temperature
Junction Temperature (Plastic Package) ............... +150°C
Lead Temperature (Soldering 10 8ec€.). . ... cveeeenannn +300°C
CAUTION: Stresses above those listed in “Absoiute Maximum Ratings” mycamparmmmdnmeaomvwdoviu. This is a stress only rating and operation
of the device at thess or any other conditions above those indicated in the op / of this specification is not implied.
Electrical Specifications For Equipment Design
CA3078A LIMITS CA3078 LIMITS
TEST CONDITIONS Rger = 5.1MQ Reey = 1MQ
=-55°Cto Tao=0°Cto
T, = +25°C +125°C Tp = +25°C +70°C o
v+ Rg Ry
SYMBOL andV-| (k) | (xQ) | MIN | TYP | MAX | MIN | MAX | MIN | TYP | MAX | MIN | MAX UNITS g
Vo v | st0 | - - Jorolas| - [as| - | 1wa|as]| - 5 | mv §§
ouw
o - - - 050 | 25 - 50 - 6 32 - 40 nA E 5
e - - - 7 12 - 50 - 60 | 170 | - |200] na ]
[-%
AoL - 210 92 100 - 90 - 88 92 - 86 - dB (<] <
lo - - - 20 25 - 45 - 100 | 130 - 150 HA
Po - - - 240 | 300 - 540 - 1200 | 1560 - 1800 uw
Vom - 210 | 151 | 153 - 15 - 5.1 | 153 - 15 - v
Viecn = <10 - « }-55t0 - 5to - - |55 - 5% - v
+58 +5 +5.8 +5 )
CMRR <10 - 80 115 . - - 80 110 - - - dB8
lowt o lowr ’ - - - 12 - 6.5 30 - 12 - 8.5 0 mA
AVio/AV+ <10 - 76 105 - - - 76 93 - - - UV
AVio/AV- <10 - 76 105 - - - 76 93 - - - N
Rggr=13MQ
Vio +15vV | <10 - - 14 3.5 - 4.5 - - - - - mv
Aot - 210 92 100 - 88 - - - - - - @B
1o - - - 20 30 - 50 - - - - - pA
Pp - - - 600 | 750 - 1350 - - - - - W
Vom - 210 | £13.7 | +14.1 - 135 - - - - - - v
CMRR <10 - 80 106 - - - - - - - - dB
™ - - - 7 14 - 55 - - - - - nA
ho - - - 050 | 27 - 55 - - - - - nA
NOTE:
1. Short clrcuit may be applied to ground or to either supply.
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Specifications CA3078, CA3078A

Electrical Specifications T, = +25°C, Typical Vaiues Intended Only for Design Guidance .
T TYPICAL VALUES
Vimatay, Vs = +0.75V, U Vamslay, Ve = +0.75V, ‘
V-=-13V V-=-0.75V T Vee13V V- = 0.75V o
SYMBOL Reer = 2MQ Reey = 10MQ Raar = 2MQ " Rggp= 10MQ uNms
Voo 07 : 0.9 13 R Y
I P - 03 - . 0,054 ST ¢ .05 ] mA
g . a7 0.45 9 » +3 . mA-
A ‘ 84 & e . | e .
lo 10 1 ] 10 - 1 bA
Po : 26 ' 15 26 ' IRTH W
Voee : 14 : 03 | - 14 , 03
Vien 08+ | 0210405 080+1.1 | | 0210405 v
. CMRR ] 100 90 , 1w ] 90 .1 .8
ot 12 0.5 - 12 . 0.5 mA
AVig/AVE C20 - 50 . 20 50 WA \
Electrical Specifications T, = +25°C and V+ = +6V, V- = -6V, Typical Values |menaed0n|wo_r‘ Design Guidance:
| CASOTSA © CAsome
SYMBOL TEST CONDITIONS Reer = 5.1MQ Raer=1MQ . | . Reer=1Ma - | UNUS
T AVATy | Restokn 5 a [ ‘ 6 R
AldATA Rg S10kQ : 63 R : 70 .1 parc
BWor aBpt - 03 2 2 | we
SR 'See Figures 18, 19 0.027 T o4 T oos Vs
o A B T 18 cos. L vms
th - |10%%0%RseTme | 3 . 25 | 28 T e
R - - D B Mo
R |, - 1R 08 | 0 | w
et [Rg=0 . . | 40 R T
W(10H): | Rgm tMQ | e e ST YT
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CA3078, CA3078A

Typical Performance Curves
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FIGURE 4. OPEN LOOP VOLTAGE GAIN vs TOTAL QUIES-
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FIGURE 6. MAXIMUM OUTPUT CURRENT vs TOTAL QUIES-
CENT CURRENT
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CA3078, CA3078A
Typical Performance Curves (Continued)
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CA3078, CA3078A

Typical Performance Curves (Continued)
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CA3078 CA3078A

Typlcal Performance Curves (Continued)

© 5 6 70
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CLOSED LOOP INVERTING VOLTAGE GAIN (dB)

Supply Volts: V+ = +8, V- = -8

Quiescent Curmrent (Ig) = 100uA

Ambient Temperature (T,) = +25°C

Load Impedance: Ry = 10kn, C; = 100pF
Foedbad(ﬂesl_stanoe(R;):OJMn

Output Voltage (Vopp) = 10V

R, determined for transient response with 10% overshoot on a
100mV output signal (R, x C, = 2.5 x 10°%)

FIGURE 18. SLEW RATE vs CLOSEDLOOP GAIN FOR lg = 1001A
- CA3078
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Supply Volts: V+ = +6, V- =8 -

Quiescent Cumrent (Ig) = 20¢tA

Amblent Temperature (T,) = +25°C

Load Impedance: R = 10k, C = 100pF

Feedback Resistance (Rg) = 0.1MO

Output Voltage (Vopp) = 10V :

Ry determined for transient response with 10% overshoot on a
100mV output signal (Ry x Cy = 2 x 10%)

FIGURE 19. SLEW RATE va CLOSEDLOOP GAIN FOR 1o = 201A -
CA3078A
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Supply Voits: V+= 46, Vem 8
Quisscent Current (ig) = 100pA ,
Amblent Temperature (T,) = +25°C

Loammpeduw Ry = 10k, C, '= 100pF
- Feedback Resistance (Re) = 0.1MQ

Output Voltage (Vgpp) = 100mV
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FIGURE 20. PHASE COMPENSATION CAPACITANCE VI
CLOSED LOOP GAIN - CA3078
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Quiescent Current {lg) = 20pA :

Amblent Temperature (Ty) = +25°C

Load Impedance: Ry = 10k0, C = 100pF

Feedback Resistance (R) = 0.1MQ
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FIGURE 21. PHASE COMPENSATION CAPACITANCE vs
CLOSED LOOP GAN 'CA3078A
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CA3078, CA3078A

TABLE 1. UNITY GAIN SLEW RATE vs COMPENSATION - CA3078 AND CA3078A
Supply Volts: V+ = +6, V- = -6, Output Voltage (Vo) = 15V, Load Resistance (Ry) = 10kQ, Transient Response: 10% overshoot for an output

voltage of 100mV, Ambient Temperature (T,) = +25°C

UNITY GAIN (INVERTING) UNITY GAIN (NON-INVERTING)
FIGURE 22 FIGURE 23
COMPENSATION Ry Cy R, C; |SLEWRATE|] R, [ Ry C, | SLEWRATE

TECHNIQUE K pF kQ uF Vis kQ pF ki ng Vius
CA3078 - I = 100pA
Single Capacitor 0 750 oo 0 0.0085 0 1500 o0 0.0095
Resistor & Capacitor 3.5 350 oo 0 0.04 53 500 oo 0 0.024
Input oo 0 025 | 0.306 0.67 oo 0 0.311 0.45 0.67
CA3078A - I = 20pA
Single Capacitor 0 300 oo 0 0.0095 0 800 3 0.003
Resistor & Capacitor 14 100 oo 0 0.027 34 125 o 0 0.02
Input oo 0 0.644 | 0.158 0.29 oo 0 0.77 0.4 04

Operating Conditions
Compensatlon Techniques

The CA3078A and CA3078 can be phase compensated with
one or two external components depending upon the ¢losed
loop gain, power consumption, and speed desired. The
recommended compensation is a resistor in series with a
capacitor connacted from Terminal 1 to Terminal 8. Values of
the resistor and capacitor required for compensation as a
function of closed loop gain are shown in Figures 20 and 21.
These curves represent the compensation necessary at
quiescent currents of 100pA and 20pA, respectively, for a
transient response with 10% overshoot. Figures 18 and 19
show the slew rates that can be obtained with the two
different compensation techniques. Higher speeds can be
achieved with input compensation, but this increases noise

output. Compensation can also be accomplished with a
single capacitor connected from Terminal 1 to Terminal 8,
with speed being sacfificed for simplicity. Table 1 gives an
indication of slew rates that can be obtained with various
compensation techniques at quiescent currents of 100pA
and 20pA.

Single Supply Operation

The CA3078A andCA3078 can operate from a single supply
with a minimum total supply voltage of 1.5V. Figures 25 and
26 show the CA3078A or CA3078 in inverting and non-
inverting 20dB amplifier configurations utilizing a 1.5V type
“AA” cell for a supply. The total consumption for either circuit
is approximately 675nW. The output voltage swing in this
configuration is 300mVp-p with a 20k load.

Test Circuits

FIGURE 22. TRANSIENT RESPONSE AND SLEW RATE, UNITY
GAIN (INVERTING) TEST CIRCUIT

a1
Ve
7 Rser
2 5
R:‘: = _I—Lov
3 CA3078 D v
wd L o1 our
Vin 3 b 8 e
100kQ - 1 CL 10kQ
= 4
R, opmionaL Ry G =
Ry.Cy{ COMP.

FIGURE 23. SLEW RATE, UNITY GAIN (NON-INVERTING) TEST
CIRCUIT
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CA3078, CA3078A '

Tost Circuits (Continued)

vy

En. . Valse of Rg frequired to have a
null adjustment range of +7.5mV.

AAA

Value of Rg required to have
= -m--ﬂt—— null ad]ust:';erg mngedﬂ.s:'av
(R;+Rg) 7.5x10° Ro= Ry V+

AR - , 8T IEx10°
assumlngRa>>H|+nF o assuming Rg>>Ry

FIGURE 25. INVERTING 20dB AMPLIFIEﬁ CIRCUIT

FIGURE 26. NON-INVERTING 20dB AMPLIFIER CIRCUIT
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