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Disclaimer

The Kansas  Geological Survey does  not guarantee this document to be  free from
errors    or    inaccuracies    and    disclaims    any    responsibility    or    liability    for
interpretations based on data used in the production of this document or decisions
based thereon.   This report is intended to make results of research available at the
earliest possible date, but is not intended to coustitute final or formal publication.
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mcBffl
Solid State
Division

*rJ`=j-'.       ,e3    ..
Linear  Integrated  Circuits

Monoljtlijc  Silicon

CA3140BT  CA3140AT  C
CA3140BS  CA3140 CA3140S

BiMOS  Operational  Amplifiers
With  MOS/FET  Input,  Bipolar  Output

Fea.Cures:

I.   MOS/FET  lnputstage
(a)   Very high  input impedance  (ZiN}  -1.5  TJ2 typ.
(b)   Very  low input current (1|)  -10 pA  typ. at ±  15 V
(c)   Low input.offset voltage  (Vio)  -to 2 mv max.
(d)   Wide common.mode input-voltage  range  (V|CF3)  ~

can be swung  0.5 volt below negative supply.voltage
ail

(a)   Output swing  complements input common-mode
ange

(f}   Rugged  input stage  -bipolar diode protected
•   Directly replaces industry type 741  in  most applications

The  cA3140B,  CA3140A.  ar`d  cA3140 are           .   |nclude"umerou.industry operational
integrated-circuit  operational  amplifiers  that
combine the advantages of high-voltage PMOS
transistors    with    high-voltage    bipolar    tran.
sistors  on  a  single  monolithic  chip.   Because
of  this  unique  combination  of  technologies,
this   device   can   now   provide  designers,   for
the   f irst  time,  with  the  special  performance
features   of   the   CA3130   COS,'MOS   opera.
tional   amplifiers   and   the   versatility   of  the
741    series   of  industry-standard  operational
amplifiers.
The CA3140,CA3140A , and CA3140 BiMOS
operatior`al  amplifiers  feature  gate-protected
•MOS/FET   (PMOS)    transistors   in   the   input

circuit to  provide  very-high-input  impedance,
very-low.input   current,   and   high-speed   per.
formance.    The  CA3140B  operates at supply
voltages  from  4  to  44  volts;  the  CA3140A
and  CA3140  from  4  to  36 volts  (either  single
or dual  supply).   Theseoperational amplifiers
are   internally  phase.compensated  tp  achieve
stable  operation  in  unityi|ain  follower oper.
ation,   and,   additionally,   have   access   termi-
nals  for  a  silpplementary  external  capacitor
if   additional    frequency   roll.off   is   desired.
Terminals  are  also  provided  for  use  in  appli-
cations  requiring  input offset.voltage  nulling.
The  use   of   PMOS   field€ffect   transistors   in
the  input  stage  results  in  common.mode  in.

tphue,.vnoe,:::,eve¥s:aFbp,,,;tyt:romwj:at:oa:T:,;opt,aon:
attribute  for  single-supply  applications.   The
output  stage   uses  bipolar  transistors  and  in-
cludes    built.in    Protection    against   damage
from  `load-terminal  short-circuiting  to  either
supply-rail or to ground.
The CA3140 Series has tr.e same 8.lead termi.
nat   pin-out   used   for   the   "741"  and  other

•   amplifier categories  such as general.pur.

Pose, FET input, wideband (high Slew /ate)
I  Operation from 4-to.44 volts

Single or  Dual iupplie!
•   rnternally compensi!ted
I   Chai.acterized for ±  15-volt operation

and for TTL sopply ryftems with
operation down to 4 volts

I  Wide bandwidth - 4.5 MHz unity

gain at ±  15 V oi 30  V,.  3.7 MHzat 5 V
I  `High voltage-folfowc. slew rate -9 V/H
I  Fast settling tim. -1.4 #S typ.

to  10 mv with .10-Vp.p Signal
I   Output swings to within 0.2 volt

of negative supply
I  Strobable output .tagc

Applications..
I   Ground-rcfe?encad .ingle-Supply amplifieH

in automcbile .nd portable jnstrumentatiorl
I  Sample and hold .mplif iers
I   Longduration timers/multivibrators

(micfosecond.-minutes-hours)
I   Photocurrent iristrumentatjon
1  Peak detector.           `.  Active filter.
•  C0mparator!
I   lnterfarce in 5 V TTl rystems & other

low-Supply voltage aystems
I  All standard oper]tio.`a.I .mplifier application.
I   Functionpeneratm      .  Ton. controls
I   Power supplies            .  Portable instrument.
I  Intrusion alarmtyfa.mi

T..a.in..I(II   R.eift...a ®  I.I..in.to. lv.nithed .vilcA is ettwved i® e. .tc"n ut
",c.iil  R"..i..a."         %:%*`.##*#li#¥£\:'#®.*.;{&#u=¥a®E`#,;`qSi%

ty}l...    `v    in`c!:  c`:I?-~    ?t`.n./i.    ..in`+..    I-v    =lt..:   ot
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Fj'e No. 9®7

industry.standard operational amplifiers.They
are   supplied    in   either   the   standard   8-lead
TO.5  style  package   (T  suffix),  or  in   the  8-
Iead dual-in-line formed.lead TO.5 style  pack-
age  "DllcAN"  (S  suffix).    The  CA3140B
is   intended   for   operation   at   supply   volt.
ages   ranging  from  4   to  44  volts,   for  appli-
cations    requiring   premium.grade   specifica.
lions   and   with   electrical   limits   established
for  operation   over   the   range  from  -55°C
to   +   125°C.     The  CA3140A  and  CA3140
are   tor   operation   at  supply  voltages  up  to
36    volts    (±18   volts).       The    CA3140   ancl
CA3140A  can  also  be  operated  safely  over
the   temperature   range   from   -550C   to  +
125°C, although  specification  ljniits for their
electrical    parameters    do   not   apply   when
they   are   operated   beyond   their   specif ied
temperature ranges.

TYPICAL ELECTRICAL CHAflACTERISTICS

CA3140BT, CA3140AT,
CA3140BS, CA3140AS,  CA3140S

CA3140T

CHARACTERISTIC

TESTCONDITIONSV+I+15VV-.-15VTA-250C
LIM'TS

UNITSCA3140B CA3140A CA3140

lnpilt Offset  Voltage'AdjustmentF]esistor

Typ.Value of Re-§istorBetueenTerm.4and5or4and1toAdjustMax.Vlo

43 '8 4.7 kr2

Input  ftesistance                          R I I.5 I.5 1.5 TQpF
I nput capecitance                       Ci 4 4 4
Output Resistance                     Ro 60 60 60 rz
Equivalent WidebandInputNoisevoltage                 en(SeeFig.41)

BW  =  140 kHzRs=IMr2
48 48 48 HV

Equivalent  InputNoisevoltage                           en'SeeFig.'0)
f=     1kHz       RS= 40 40 40 rNLftl=10kHz    lcoQ 12 '2 '2

Short.Circuit current to           -`--OppositeSupplySourceIOM+Sink'OM-

40 40 40 nA
18 18 18 rnA

Gain.BandwidthProduct,(SeeFigs.  5&18)     fT

4.5 4.5 4.5 MHz
Slew  Rate.  (See  Fig.6)                  SR 9 9 9 VIP;i
Sink  Current  From Tel.minal  8ToTerminal4loSwingOutputLow

220 220 220 4
Transient  flesponse:RiseTime

F] L =  2  kQ
0.08 0.08 0.08 4S

Overshoot   |SeeFig.4o)        trsettliiigTimeimvtsi:e'eo#,7).,omv CL -loo pF
'0 '0 '0 %

R|  . 2 knC|.'cOpFVoltageFollower
4.5 4.5 4.5

.„S1.4 I.4 1.4

•2-

CA3140BT. CA3140AT, CA
CA3140BS,  CA3140AS,  CA3140S

ELECTRICAL  CHAFIACTERISTICS  FOR  EQUIPMENT  DESIGN

At V+ =  15 V, V-=  15 V, TA = 25°C unless Otherwise  Specified

CHABACTEfilsTIC
LIMITS

I|INITS

CA31408 CA3140A CA3140

Min, Typ. Max. Min. Typ. Max. Min. Typ. Max.

Input  Offset  Voltage,  |V|o - 0.8 2 - 2 5 - 5 15 mv

Input  Offset  r.urrent.  |1|01 - 0.5 10 - 0.5 20 - 0.5 30 pA

Input   Current.   Ii - '0 30 - '0 40 - '0 50 pA

large-SigrialVoltageGaln,  AOL.(SeeFigs.4.18) 50k look - 20k look - 20k look - V/V

94 loo - 86 100 - 86 loo - dB

Common-ModeR..R  `       CMF`R - 20 50 - 32 320 - 32 320 u.N /V
election      atio,(SeeFig.9)

86 94 - 70 90 - 70 90 - dB

Common-ModeInpuI.VoltageBange,VICB(SeeFig.20)

-'5
-I 5.5to+I2.5

12 -15
-15.5:0+12.5

12 -15
-15.5to+I2.5

„ V

Power.SupplyRejection   AV|o/AVRatio,PSF]R(SeeFig.1I)

32 too loo '50 100 150 AV/V

80 90 - 76 80 - 76 80 - dB

Max.  OutputVoltage.               VC)M+(SeeFigs.13.20)VoM-
+12 '3 +'2 '3 - +'2 '3 IV

-'4 -14.4 - -'4 -14.4 - -14 -14.4 -
S.Jpply  Current,I+(SeeFig.7)

4 6 4 6 4 6 rTA

Device  Dissipation,  PD - '20 180 - 120 '80 - 120 180 mw

Input  Current,  li^(SeeFig.19) 10 30 10 10 nA

Input OffsetVoltageV|o^
1.3 3 3 - 10 mv

Large.SjgnalVoltageGain,  AOL^(SeeFigs.4.18)
20k look - - look - - look - V/V

86 loo - - 100 - - 100 - dB

Max. Output              VOM+Voltage,*VOM- +'9 +'9.5 - - - - - -
V

-21 -21.4 - - - - - - -
Large.Sisnal 20k 50k - - - - - - - V/V

Voltage Gain. AOL ` * 86 94 - - - - - - - dB

•   At Vo  =  26Vp.p, +12V.  -14V and  F`L  =  2 kr2.
•  At Ri 3 2 kQ.

I  At TA  = _55Oc to +t25oc. v+ =  15 v, v-=  15 v, vO = 26vp.p.  RL  = 2 kr2

*   A;`V+  -~ 2:2V .V~ ~-2:2 V .

I   At Vo = +19 V. -21  V. and  Ri = 2 kr2.
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