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Features Description
« Slew Rate (Unity Gain, Compensated). ....... 50V/ims The CA3080 and CA3080A types are Gatable-Gain Blocks
« Adjustable Power Consumption. ...... 10uW to 30pW '3}‘}{‘ utiize the unique :‘WM“"N:““WGTP“““
* Flexible Supply Voltage Range .......... 12V 10 £15V gaw)‘s"“of"’e"'m cmmowam cm‘ W‘“"’“H’ U‘_W'c““ mopm‘ ol
¢ Fully Adjustable Galn .............. OtogmR, Limit  tional Transconductance Amplifiers”.
* Tight gy Spread: The CA3080 and CA3080A types have differential input and a
-g&gd.... ...................... ceeens i:ﬂ single-ended, push-put, class A oulput, In adtion, these types
® WAIVOUA cvvcensteccnncraanuanscaassnesesae b H mmmwmhmmmmﬂywmmmm
¢ Extended gy Linearity........... seenses 3 Decades or for linear gain control. These types also have a high output
L. impedance and their transconductance (gy) is directly propor-
Applications tional to the amplifier bias current (lagc). o
* Sample and Hold * Muttiplier The CA2080 and CA3080A types are notable for their excellent
* Muitiplexer * Comparator slew rate (50V/us), which makes them especially useful for | | 2 ¢
* Voltage Follower mukiplexsr and fast unity-gain vokage followers. These types are | | Z
especallyappicablabrmuhplmqappiea}msbecausepwer =g
Ordering Information \;::\swned' only when the devices are in the “ON" channel E E'
PARTNUMBER| TEMP. RANGE PACKAGE ™ c Al rated fo tion over the full miltarv.t 2«
e CA3080A is ral r opera over ull military-tem-
CA%080 F°Clo +70°C 8 Pin Can perature range (-55°C to +125°C) and its characteristics are
CA3080A 55°C 1o +126°C |8 PinCan specifically controlled for applications such as sample-hold,
CA3080AE -55°C to +125°C | 8 Lead Plastic DIP gain-control, multiplex, etc. Operational transconductance
CA3080AM -55°C 10 +126°C | 8 Lead SOIC amF:!iﬁet_fs are also l:i?fu'_l:d ??pmrlﬂigf}bbmpm;&m
" applications, .g., as described in Application Note \
CAS0S0AM96 | 55°Clo +125°C 18 Lead SOIC “Some Applications of a Programmable Power Switch/Ampli-
CA3080E 0°C to +70°C 8 Pin Can fior” (CA3094, CA3094A, CA3094B).
CA3080M °Cto+70°C |8 Lead SOIC
CA30B0OM96 °Cto+70°C |8 Lead SOIC*

* Denotes Tape and Reel

Pinouts cA3080 (PDIP, SOIC)
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HARRIS SEMICOND SECTOR blE D WN 4302271 004L243 LTI -HAS
Specifications CA3080, CA3080A

Absolite Maxifum Ratings Operating Conditions

Suppry\lomo(BotmnWmdv-Temiml) .............. 38V  Operating Tomperature Range
- . Differential Input Voage. CAB0B0 . ..cvenrevasnonasarnerssoccnsacees 0°C to +70°C
IrunVoltaae V410V CA30B0A.....covvmenniannarorsnnsecannse -55°C to +125°C
fnput Signal Current.. ... ... ..imA Storage Temperalwre Range.................. -85°C to +150°C
Nrplllﬂaiu(:man(lm) .o 2mA
........................ 125mwW
OulpﬂShortClmﬂlDuraﬁon(Noteﬂ No Limitation
Junction TempPeratre. .. ......ooecsenececrernnacnns +178°C
»JmcuonTempefanre(Plasuchge).. . . #150°C
Lead'lbmpemwre(SoldednawSec.) . . 4300°C

cauTmsmm those fisted'in mmﬂanyumpmmmwmhm Thlcblmwlyrlmmopanﬂon
of'ndcvbolwnuorwomrm_lbmmmbdhﬂnopouﬂondmﬂauofmhapociﬁuﬁonhnoumkd )

Electrical Specifications For Equipment Design, T, = +25°C, Unless Otherwise Specified

- CA3080
TEST CONDITIONS LIMITS
. ) V4 = 15V, V-= -1V
PARAMETERS symeoL, | Iagc = SO0pA MN | TYP | MAX | UNTTS
' Vio - 0.4 5 | mv .
Input Offset Voltage : _
. { Tp=0to+70°C : - . 6 my
Input Offset Current ho ’ - 012 | o8 pA
S b - 2 5
Input Bias Current ' e
Ta=010470°C - - 7 | m
- T o - ' 6700 | 9600 | 13000' | pmno
Forward Transconductance (Large Signal) - . e - '
S . Ta=010+70°C . 5400 | - R pmho
‘ : {a=00 | 30 | s00 | es0
Peak Output Current fou R - - - A
] R =00, TA=010470°C 300 - - A
Peak Qutput Voltage: Viouw . | R =oe :
Positive ‘ ] 12 ] s .
Negative V-oum Ry moe ) . -12 -14.4 - v
Ampiifier Supply Current N ‘ 08 1 12 mA
| Device Dissipation ‘ Po 24 30 36 mw
Input Offset Voltage Sensitivity: AV/AV+ | o ‘ _
Posltive - S 150 wv
Negative AVio/av- ' - . 150 | pvWv
Cominon-Mode Rajection Ratio . . CMAR g0 [ 10 | - dB
Common-Made Input-Voltage | Viem .| 120 | 1361w - | v
: : T e o
Input Res.lshrlee \ R 10 26 -l
NOTE: '

1. smnekwnn\ayboappledwgroundabmg.pm ‘
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Specifications CA3080, CA3080A

Electrical Specifications Typical Values Intended Only for Design Guidance, Ty = +25°C,

Unless Otherwise Specified
TEST CONDITIONS
V4 = 15V, V- = -15V CA3080
PARAMETERS SYMBOL lanc = S500pA TYP UNITS
Input Offset Voltage Vio lagc = 5pA 03 mv
Input Offset Voltage Change AV lang = S001A 10 Iypc = SHA 02 mv
Peak Output Current lom lage = 5pA 5 pA
Peak Output Voitage: lagc = 5pA
Positive Viou 13.8 v
Negative Voou 145 v
Magnitude of Leakage Current lage=0,Vyp=0 0.08 nA
lagc =0, Vyp = 36V 0.3 nA
Differential Input Current lage =0, Ve = 4V 0.008 nA
Amplifier Bias Voltage Vage 0.7 v
Slew Rate: SR
Maximum (Uncompensated) 75 Vips
Unity Gain (Compensated) 50 Vius
Open-Loop Bandwidth BWoL 2 MHz
Input Capacitance C f=1MHz 36 pF
Qutput Capacitance Co f=1MHz 5.6 pF
Output Resistance Ro 15 Ma
Input-to-Output Capacitance Cio f=1MHz 0.024 pF
Propagation Detay et teun Iagc = S00pA 45 ns
Electrical Specifications For Equipment Design, T, = +25°C, Unless Otherwise Indicated
TEST CONDITIONS CA3080A LIMITS
V4 = 15V, V- a <15V
PARAMETERS SYMBOL lapc = S00pA MIN TYP MAX | UNITS
Input Offset Voltage Vio lagc = 5HA - 0.3 2 mv
- 04 2 mv
Tp=-551t0 +125°C - - 5 mv
Input Offset Voltage Change AVip lapc = 5004A 10 |4gc = SpA 0.1 3 mv
Input Offset Current ho - 0.12 0.8 A
Input Bias Current h . 2 5 HA
T = -55°C to +125°C - - 15 pA
Forward Transconductance (Large Signal} Om 7700 9600 12000 { wnho
Ty = -55°C to +125°C 4000 - - pmho
Paak Output Current lowm lasc = SuA, R_ = 0Q 3 5 7 pA
R, =00 350 500 650 BA
R =0Q, T, = -55°C to +125°C 300 - - pA
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HARRIS SEMICOND SECTOR EJE D EE 4302271 0046245 Y74 EEHAS
Specifications CA3080, CA3080A

Electrical Specifications For Equipment Design, T, = +25°C, Unless Otherwise Indicated (Continued)
TEST CONDITIONS ' CA3080A LIMITS
: Vi =15V, V- = 1SV
PARAMETERS SYMBOL lasc = 500uA uiN | TP | max | unms
Peak Output Voltage: R e = 5piA, R = o : .
‘Positive , Vio _ 12 | 13a - v
Negative o V-ou o 42 | 148 | - v
Positive Viou B moe 12 135 : v
Nogalive Veou ‘ 12 | -1a4 . v
Amplifir Supply Current N ‘ 08 1 12 mA
Device Dissipation ‘ Po ’ ‘ ] 24 30 36 mw
input Offset Voltage Sensitivity: ' '
Positive AVi/AV* . . 150 | pwv
Negative AVig/AV , , - - 150 | pwwV
Magritsde of Leakage Curent lac =0, Vip=0 - 0.08 5 nA
lagc = 0, Vip = 36V - 0.3 5 nA
Differential Input Current lasc = 0, Vouer = 4V - 0008 | 5 nA
Common-Mode Rejection Ratio CMRR 80 110 - dB
Common-Mode Input-Voltage Range Vicr _ 1210 { 136w | - v
. 42 | 48
Input Resistance R 10 28 |- - | ka
Electrical Specifications  Typical Values Intended Only for Design Guidance, Ty = +25°C, Unless Otherwise Specified
TEST CONDITIONS
Ve =15V, Vo= <15V CA3080A -
PARAMETERS SYMBOL lagc = 500pA ~TYP . | unis
Amplifier Bias Voltage Vaac ' o v
Slew Rate: :
Maximum (Uncompensatad) ' SR 75 Vins
‘Unity Gain (Compensated) ' _ E 50 | Vs
Opan-Loop Bandwidth ’ [ BWo 2 MHz
input Capacitance G f=1MHz 36 pF
Output Capacitance Co 1= 1MHz - , 56 oF
Ovtput Resistance Ry ~ . 15 M
Input-to-Output Capacitance Cio f=1MHz 0.024 pF
Input Offsot Voltage Temperature Drift AVIO/AT | lago = 1004A, Ta = 55°C to +125°C 30 uvre
Propagation Delay tow o | lasc = 500pA : 45 ns
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CA3080, CA3080A
Typical Performance Curves
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CA3080, CA3080A
Typical Performance Curves (Continued)
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FIGURE 7. TOTAL POWER DISSIPATION v AMPLIFIER BIAS  FIGURE 8. TRANSCONDUCTANCE ve AMPLIFIER BIAS CURRENT
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FIGURE 9. LEAKAGE CURRENTTEST CIRCUIT FIGURE 10. LEAKAGE CURRENT vs TEMPERATURE
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FIGUBE 11. DIFFERENTIAL lNPgT CURRENT TEST CIRCUIT FIGURE 12. INPUT CURRENT vs INPUT DIFFERENTIAL VOLTAGE
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CA3080, CA3080A

Typical Performance Curves (Continued)
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FIGURE 13. INPUT RESISTANCE vs AMPLIFIER BIAS CURRENT
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FIGURE 15. INPUT AND QUTPUT CAPACITANCE vs AMPLIFIER
BIAS CURRENT

-

FIGURE 17. INPUT-TO-OUTPUT CAPACITANCE TEST CIRCUIT
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FIGURE 16. OUTPUT RESISTANCE vs AMPLIFIER BIAS CURRENT
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FIGURE 18. INPUT-TO-OUTPUT CAPACITANCE vs SUPPLY
VOLTAGE
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Applications

T

Vo= 15V, V-u -1V

FIGURE 19. SCHEMATIC DIAGRAM OF THE CA3080 AND CA3080A IN A UNITY-GAIN
VOLTAGE FOLLOWER CONFIGURATION AND ASSOCIATED WAVEFORM

BUFFER VOLTAGE
FOLLOWER

' HIGH
o-TF  ppeg,
SHAPE
1

75V o 1472 exyernaL :
Y=< SWEEPING INPUT YA
'y
MAX. FREQ.SET MIN. FREQ.SET : 10k 2-1N914
7.5V oA AM—NA—AW—o 75V o S0kQ
10kQ 62ka  500Q 5000 4-60
FREQ. . <& :
ADJUST ‘ 32 18-118 =
= WGHFREQ.
LEVEL

ADJUST

FIGURE 20. 1,000,000/1 SINGLE-CONTROL FUNCTION GENERATOR - 1MHi TO 1Hz
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CA3080, CA3080A

Applications (continued)

(a) Two-Tone Output Signal From The Function Generator. A (b) Triple-Trace of the Function Ganerator Sweeping to 1MHz. The
Square-Wave Signal Modulates The External Sweeping Input to Bottom Trace Is the Sweeping Signal and the Top Trace is the Ac- N
Produce 1Hz and 1MHz, Showing the 1,000,000/1 Frequency tual Generator Output. The Center Trace Displays the 1MHz sig-

Range of the Function Generator. nal Via Delayed Oscilloscope Triggering of the Upper Swept
Output Signal

FIGURE 21. FUNCTION GENERATOR DYNAMIC CHARACTERISTICS WAVEFORMS

OPERATIONAL
AMPLIFIERS

AAA

Vi x 16V
>

3N138

OUTPUT
" i
00pF  g3kn L

SLEW RATE (IN SAMPLE MODE) = 1.3V/us
STORAGE AND PHASE ACQUISITION TIME® = 3us
COMPENSATION NETWORK

SAMPLE oV *TIME REQUIRED FOR OUTPUT TO SETTLE
HOLD -15V ; ! WITHIN $3mV OF A 4 - VOLT STEP

V=18V

FIGURE 22. SCHEMATIC DIAGRAM OF THE CA3080A IN A SAMPLE-HOLD CONFIGUREATION
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CA3080, CA3080A

Applications (continued)

= 0.1uF

SIMULATED LOAD, i S
NOT REQUIRED gl

FIGURE 23. SAMPLE AND HOLD CIRCUIT

"Top Trace:  Output Signal
(5VW/Div. and 2us/Div.)

Bottom Trace:  Input Signal
(5V/Div. and 2us/Div.)

Center Trace:  Difference of Input and Output Signals Through
i Tektronix Amplifier 7A13
{SmV/Div. and 2us/Div.)

FIGURE 24. LARGE SIGNAL RESPONSE AND SETTLING TIME FOR CIRCUIT SHOWN IN FIGURE 23
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CA3080, CA3080A

Applications (Continued)

Top Trace:  System Output Top Trace:  Output N
(100mV/Div. and 500ns/Div.) (50mV/Div. and 200ns/Div.)
Bottom Trace:  Sampling Signal Bottom Trace:  Input -3
(20V/Div. and 500ns/Div.) (50mV/Div. and 200ns/Div.) £ &
FIGURE 25. SAMPLING RESPONSE FOR CIRCUIT SHOWNIN  FIGURE 26. INPUT AND OUTPUT RESPONSE FOR CIRCUIT EE
FIGURE 23 SHOWN IN FIGURE 23 e
ik
s <
| THERMOCOUPLE I « -
3 > 62Kk 7 :- w T,
2K 5 2
4 2 - s
120V AC
2 casosoa > )—(13 T, €0Hz
v‘v‘v 3 * CA3079 4
< J () G
20K S My 4 o 1
& 150K 19
3 > 6.2K IN914 Rg n 7
1N914
RS

NOTE: All resistors 1/2 watt,
unless of

FIGURE 27. THERMOCOUPLE TEMPERATURE CONTROL WITH CA3079 ZERO VOLTAGE SWITCH AS THE OUTPUT AMPLIFIER
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CA3080, CA3080A

Applications (continued)

saMpLE H OV +7.5V

AAA

_L'lJ

o,m: Y\ y o S8 T cs
zonpr ‘ D T e
SAMPLE oV STORAGE e 25V
—r > AND PHASE
HOLD 78 STROBE COMPENSATION

FIGURE 28. SCHEMATIC DIAGRAM OF THE CA3080A IN A SAMPLIE-HOLD CIRCUIT WITH BIMOS OUTPUT AMPLIFIER

Top Trace: Output Top Trace:  Output )
: (5V/Div. and 2us/Div.) . . (20mV/Div. and 100ns/Div.)
Center Trace:  Differential Comparison of Input and Oumu( Bottom Trace: Input -
(2mV/Div. and 2ps/Div.) . (200mV/Div. and 100ne/Div.}
Bottom Trace:  Input '
(SV/Div. and 2us/Div.) )
FIGURE 20. LARGE-SIGNAL RESPONSEFORCIRCUITSHOWN  FIGURE 30. SMALL-SIGNAL RESPONSE FOR CIRCUIT SHOWN
IN FIGURE 28 IN FIGURE 28 o
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CA3080, CA3080A

Applications (continued)

FIGURE 31. PROPAGATION DELAY TEST CIRCUIT AND ASSOCIATED WAVEFORMS

V=18V

ton - tpyy

2-85

2

OPERATIONAL
AMPLIFIERS



