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LINEAR INTEGRATED CIRCUITS

CA3080, CA3080A Types

Operational Transconductance

Amplifiers (OTA’s)
Gateable-Gain Blocks

The RCA-CA3080 and CA3080A are Gateable-Gain Blocks
which utilize the unique Operational Transconductance Ampli-
fier (OTA) concept described in Application Note ICAN-6668,
“Applications of the CA3080 and CA3080A High-Performance
Operational Transconductance Amplifiers’’.

The CA3080 and CA3080A have differential input and a
single-ended, push-pull, class A output. In addition, these types
have an amplifier bias input which may be used either for
gating or for linear gain control. These types also have a high
output impedance and their transconductance (gm) is directly
proportional to the amplifier bias current (IABC).

The CA3080 and CA3080A are notable for their excellent
slew rate (50 V/us), which makes them especially useful for
multiplex and fast unity-gain voltage followers. These types
are especially applicable for multiplex applications because
power is consumed only when the devices are in the “ON"
channe! state.

The CA3080A is rated for operation over the full military-
temperature range (—55 to +125°C) and its characteristics
are specifically controlled for applications such as sample-
hold, gain-control, multiplex, etc. Operational transconduc-
tance amplifiers are also useful in programmable power-switch
applications, e.g., as described in Application Note ICAN-6048,

“Some Applicati of a Prog ble Power Switch/Ampli-
fier”” (CA3094, CA3094A, CA3094B).

These types are supplied in the 8-lead TO-5 style package
(CA3080, CA3080A), and in the 8-lead TO-5 style package with
dual-in-line formed leads (““DIL-CAN", CA3080S, CA3080AS).
The CA3080E is also supplied in the 8-lead dual-in-line
plastic (“MINI-DIP”) package (CA3080E), and in chip form
(CA3080H). .
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Plastic Package (CA3080E)
Features: Applications:
® Slew rate (unity gain, compensated): 50 V/us ® Sample and hold
8 Adjustable power ption: 10uW to 30 mW ® Multiplex
® Flexible supply voltage range: 2V to + 15V ® Voitage follower
® Fully adjustable gain: 0 to gmR_ limit 8 Multiplier
= Tight gm spread: CA3080 (2:1), CA3080A (1.6:1) 8 Comparator
® Extended g, linearity: 3 decades

MAXIMUM RATINGS, Abso/ute-Maximum Values at

Ta =25°C
DC SUPPLY VOLTAGE (between V* snd V™ terminals) . . 38V %
DIFFERENTIAL INPUTVOLTAGE . . . . . . . 18V
DCINPUTVOLTAGE . . . . . . . . . . . VoV~
INPUTSIGNALCURRENT . . . . . . . . . . 1mA
AMPLIFIERBIASCURRENT. . . . . . . . . . 2mA
OUTPUT SHORT-CIRCUIT DURATION® . . . . . Indefinite |, caring
DEVICEDISSIPATION . . . . . . . . . . .125mw 'WPUL
TEMPERATURE RANGE: NON-
INVERTIN

Operating INPUT

CA080 . . . . . . . . . . ... Ot+70°C

CABOA . . . . . . . . . . . -B5w0+126°C  BMsWROT I
Storsge . . . . . . . . . . . . . —65t0+160°C >
LEAD TEMPERATURE (During Soldering): o

At distance 1/16 % 1/32in. (169 £0.79 mm)

from case for 10s max.. . . . . . +2850C

* Short circuit may be applied to ground or to either supply.

92Cs-17587

Fig.2 — Schematic diagrsm for CA3080 and CA3080A.

. Type CA3080 can be operated over the temperature of —55 to +125° C,
although the published limits for certain electrlual specifications apply
only over the temperature range of 0 to 70°C.

TYPICAL CHARACTERISTICS CURVES AND TEST CIRCUITS FOR THE CA3080 AND CA3080A
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CA3080, CA3080A Types

LINEAR INTEGRATED CIRCUITS

ELECTRICAL CHARACTERISTICS
For Equipment Design CA3080
T
Cir-| V* =16V, V== -16V | Typical
cuit| 1agC = 500 uA Charac-
CHARACTERISTICS SYMBOLS Ta = 26° teristics LIMITS UNITS
|1 (unless indicated [ Curves
Fig. otherwise) Fig. | Min. | Typ. | Max.
. - 0.4 5
Input Offset Volt " - 3 mvV
put Difse age 10 Ta =0to 70°C : - — 6
Input Offset Current 1o - 4 - 0.12 | 06 HA
. - 2 5
Input Bias Current [ ~ [Ta=ow705c 5 — - 7 MA
Forward Transconductance - . 1; 6700 | 9600 113000 umho
(large signal) 9m TA = 0to 70°C 5400 | - -
RL=0 . 350 | 500 | 650
Peak Output Current ||om| ~IRL=0,TA=0t70C 6 300 | — — HA
Peak Output Voltage:
Positi + 12 . -
osm'fe vtom _|R == 7 13.5 v
Negative vV~-om -12 | -144] -
Amplifier Supply Current 1A - 8 0.8 1 1.2 mA
Device Dissipation Pp - 9 24 30 36 mW
Input Offset Voltage Sensitivity:
o | _ _ _ _
Positive AVy0/AV 150 avIv
Negative AVo/AVT] - - - - 150
Common-Mode Rejection Ratio CMRR - - 80 110 — d8
13.
Common-Mode Input-Voltage Range | VICR - 7 '_21;0 3164:) - v
Input Resistance Ry - 15 10 26 - (39}
ELECTRICAL CHARACTERISTICS
Typical Values Intended Only for Design Guidance CA3080
Input Offset Voltage vVio - |laBc=5uA 3 0.3 mV
Change in V|Q between
Input Offset Voltage Change |aviol — l1aBC = 500 uA - 0.2 mv
and |ABC = 5 MA
Peak Output Current Iom — |1ABC =5 1A 6 5 HA
Peak Output Voltage:
Pasitive Viom 138
- h =5 puA 7 v
Negative VoM ABC=>H —145
1ABC =0, VTP =0 0.08
i n A
Magnitude of Leakage Current 10 TABC =0, VTP = 36V 03 n
Differential Input Current 12 [1aBC =0, VDIFF =4V 13 0.008 " nA
Amplifier Bias Voltage VABC - 16 0.71 v
Slew Rate:
Mavi f 4 75
£ — - v
Unity Gain ( d) SR 23 50 Tus
Open-Loop Bandwidth BWOL - - 2 MHz
Input Capacitance Cy — [f=1MHz 17 36 pF
Output Capacitance Co - |f=1MHz 17 5.6 pF
Output Resistance Ro - 18 15 MQ
Input-to-Output Capacitance Co 19 |f=1MHz 20 0.024 pF
SUPPLY VOLTS : V¥ e415,v™s =13
‘OQ
7
IV. ‘/
i +128°C —
z /
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5 ° +25°C —
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Fig.12 — Differential input current test circuit.

Fig.13 — Input current vs. input differential voltage.
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Fig.9 — Total power dissipation vs. smplifier bias current.
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Fig.10 — Leakage current test circuit.
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LINEAR INTEGRATED CIRCUITS

CA3080, CA3080A Types

ELECTRICAL CHARACTERISTICS = .
SUPPLY VOLTS: =418, V==
For Equipment Design CA3080A AMBIENT TLEMPZRA;USR: (nlysxzs'c
TEST CONDITIONS 100
Cir- [VF =16V, V== —16V _ |Typical LI’
cuit | lABC = 500 uA Charac- = Q
CHARACTERISTICS sYMBOLS P soritice LiMITS UNITS g TS
|___| (unless indicated | Curves g s —
Fig. otherwise) Fig. |Min. | Typ. | Max. § 2
IABC = 5 A — 0.3 2 g
Input Offset Voltage vio' - 3 = 04 2 mv 5 f
TA = —56 to + 125°C - [ - 5 g 4
Change in Vj0 0": -
Input Offset Voltage Change lAV|o| — | between 14BC = 500 uA 3 - 0.1 3 mv N
and IABC = 5 uA = s .
3
— _ o.
Input Offset Current o 4 012 | 06| wA ' AMPLIFIER BIAS MICROAMPERES (?2“) 000
Input Bias Current | 5 - 2 5 nA eesmees
| - =— - -
TA 55 to +125 8 Fig.15 — Input resistance vs. amplifier bias current.
Forward Transconductance 7700 | 9600 | 12000
(large signal) 9m ~ [Ta=-551t0+125°C % To00| - _ | Hmho
: IABC = 5 uA, R =0 3 5 7
Peak Output Current I'OM I RL=0 € 350 500 650 A SUPPLY VOLTS:v*=+15, v==~18
900|
RL =0, TA = =55 to+125€ 300 - - o =111
-55°C 1
Peak Output Voltage: s e | 1
< - Lt
Positive V+om - |llaBC=5uA 12 | 138 - £ 700 T Tase LIH
Negative ¢ vV-om R = ; |=12 {145 - v 2 600 - H
Positive Viom o 12 | 135 | - 2 w0 aat@ll af
Negative - VTom L . -12 | -14.4 - < W +125°c L4~
o
Amplifier Supply Current A — 8 |os8 1 12 | mA & L+
= 3 -
Device Dissipation PD - 9 24 30 36 | mw LA
Input Offset Voltage Sensitivity: 3 200—
Positive AViQ/AV* - = [so] o
Negative AVIQ/AV— _ — | 150 | # o
] IABC=0,VTp=0 - 0.08 5 - ol P 10 100 1000
Magnitude of Leakage Current 10 IABG =0 VTP =36V n — 03 s nA AMPLIFIER BIAS MICROAMPERES (Iapg) =
Differential Input Current 12 |1aABC =0, VDIFF =4V 13 — 0.008 5 nA
i0.16 — ifi 3 ifier bi t.
Common-Mode Rejection Ratioc | CMRR | — ~ [80 [ 10 | — | @& Fi8.16 = Amplifir biss voltage . smplifer bis curren
) 12to [13.6 to
Com -M [} -Voltage R - -
mon-Mode Input-Voltage Range Vicr 7 212 | —148 \
Input Resistance Ry - 15 10 26 - k2
7] SUPPLY vOLTS: v*i415,v 115
Y AMBIENT TEMPERATURE (T, )+ 25°C
| | FREQUENCY (1)« iMHz
i3
<
Foll - /
g /11
ELECTRICAL CHARACTERISTICS 2 s / /
Typical Values Intended Only For Design Guidance CA3080A H WU
S A
Amplifier Bias Voltage VABC - 16 0.71 v H | |1 =
£ —TTT1c 11
Slew Rate: 3 2 =
Maxi ( o d) 75 2
Unity Gain (compensated) SR 23 _ 50 Viks ; !
Open-Loop Bandwidth BWoL — - — 2 MHz £ o
Input Capacitance Cy — |f=1MHz 17 3.6 pF ¥ 3
" o 1 © 100 1000
Output Capacitance Co — |f=1MHz 17 5.6 pF AMPLIFIER BIAS (Tapo) e
Output Resistance Ro — 18 15 MG Fig.17 - I and capecita amplifier bias current.
Input-to-Output Capacitance Ci.0 19 |f=1MH:z 20 0.024 pF .17 = Input and output nee v e ’
- — AMBIENT (Tp)e28°C
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Fig. 18 — Output résistance vs. smplifier bias current.
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Fig.19 — Input-to-output capacitance test circuit.

Fig.20 — Input-to-output capacitance vs. supply voltage.




LINEAR INTEGRATED CIRCUITS

CA3081, CA3082 Types

General-Purpose High-Current

N-P-N Transistor Arrays

CA3081-Common-Emitter Array

Directly Drive 7-Segment Incandescent Displays
and Light-Emitting-Diode (LED) Displays

Features

® 7 transistors permit a wide range of applications in either a common-emitter

(CA3081) or common-collector (CA3082) configuration
@ High Ic: 100 mA max.

Applications
L] Drivers fgr:

display d

— Relay control  — Thyristor firing

RCA-CA3081* and CA3082* consist of seven high-current
(to 100 mA) silicon n-p-n transistors on a common mono-
lithic substrate. The CA3081 is connected in a common-
emitter configuration and the CA3082 is connected in a

-coll figuration.

The CA3081 and CA3082 are capable of directly driving
seven-segment displays, such as the RCA NUMITRON
devices (DR2000 and DR2010), and light-emitting diode

(LED) displays. These types are also well-suited for a variety
of other driver applications, including relay control and
thyristor firing.

The CA3081 and CA3082 are supplied in a 16-lead dual-in-
line plastic package, and the CA3081F and CA3082F in a
16-lead dual-in-line frit-seal ceramic package, which includes
a separate substrate connection for maximum flexibility in
circuit design.

TYNCAL STATIC CHARACTERISTICS FOR EACH
TRANSISTOR OF TYPES CA3081 AND CA3082
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Fig.3—Vggsat vs. Ic

CA3082-Common-Collector Array

® Low VCE sat (at50 mA): 0.4 V typ.

(e.g. RCA NUMITRON DR2000 Series and lamps)
- LED {e.g. RCA-SG1002 GaAs High-Efficiency Emitting Diode)
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Fig.1—Functional diagrams of types CA3081 and CA3082.

MAXIMUM RATINGS, Absolute-Maximum Values at Ty = 25°C

Power Dissipation:

ANY ONE trANSISTON . ..ot ee vttt ane et

TOtal PACKAGE . . .« oo v e e
ABOVE BBOC ...ttt s

Ambient Temperature Range:

OPErating ... ...ooveveeneenreneanoane et
I R

Lead Temperature (During Soldering):
At distance 1/16" £1/32"" (1.59 mm *0.79 mm)

from case for 10 seconds max.
The following ratings apply for each transistor in the device:

Collector-to-Emitter Voltage (Vogg) -+ ovovvveveeennns
Collector-to-Base Voltage (Vegg) - - v oovvvnvevinennnns
Collector-to-Substrate Voltage NClO)- ....................
Emitter-to-Base Voltage (Vggg) - -+ oo vvvevvnennenns
Collector Current (lc) ...............................
Base Current “B) ....................................

® The collector of each transistor of the CA3081 and CA3082 is
isolated from the substrate by an integral diode. The substrate must
be connected to a voltm whn:h s more nagat-ve than any collector
voltage in order to s and

I | SET DC FORWARD-CURRENT TRANSFER RATIO ( "FE) 10
AMBIENT TEMPERATURE (Tp)+ 25°C
g
L 08
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: /
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v w y
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2304
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PICAL L
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| 2 4« 6 8 2 4 6 8,3
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92C5-17961

Fig.4—VCEsat vs. Ic at Ta = 25°C.

....... 500 mwW
....... 750 mW
.. Derate linearly 6.67 mw/°c
....... —56 to +125 °c
....... —65 to + 150 °c
....... 265 oc
....... 16 \
....... 20 \Y
....... 20 v
....... 5 v
....... 100 mA
....... 20 mA

provide norma! transistor action. To avoid undesired coupling

s, the sub terminal (5) should be maintained
at either DC or signal (AC) ground. A suitable bypass capacitor can
be used to establish a signal ground.

~)
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Fig.5—V(CEsat vs. Icat Ta = 70°C.
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LINEAR INTEGRATED CIRCUITS

CA3081, CA3082 Types

ELECTRICAL CHARACTERISTICS at Ty = 25°C
For Equipment Design

TEST CONDITIONS LIMITS
Typ.
Char.
CHARACTERISTIC SYMBOL UNITS
Curve
Fig. No. | Min.| Typ. | Max.
Coll -to-Base Breakd: Voltage V(BR)CES |!Cc=500uA, Ig =0 - 20| 60 - \
Collector-to-Substrate Breakdown Voltage|V(gR)cIO |!cI =500 A, IE=0,1g=0 - 20 60 - \
Collector-to-Emitter Breakdown Voltage |V(gR)CEO [lc=1mA,Ig=0 - 16 24 - \
Emitter-to-Base Breakdown Voltage V(BR)EBO |!C =500 A - 5 6.9 —~ \
) =05V,Ic= A - 30| 68 -
DC Forward-Current Transfer Ratio hFE VeE=05V.lc=30m
VCE=0.8V, Ic=50 mA - al| 70| -
Base-to-Emitter Saturation Voltage VBE sat Ic=30mA, Ig = 1 mA 3 - | 087] 10 Vv
Collector-to-Emitter Saturation Voltage:
CA3081, CA3082 Ic=30mA, Ig=1mA - -] 027] 05
VCE sat v
CA3081 Ic=50mA, Ig =5mA 4 - 041 07
CA3082 Ic=50mA, Ig =5mA 4 - 04} 08
Collector-Cutoff-Current ICEO VCE=10V,I1g=0 - - - 10 MA
Collector-Cutoff Current IcBO Veg=10V,1g=0 - -| - 1 uA
v+
TYPICAL READ-OUT DRIVER APPLICATIONS Ve ——
‘ | 1/7 CA3082
ov {COMMON COLLECTOR)
vt R*
IGHT - EMITTI
INCANDESCENT DISPLAY BIo0E (LE0]
(RCA-DR2000 SERIES
OR EQUIVALENT)
FROM 1/7 CA308) = 92CS-17964
DECODER (COMMON EMITTER) *THE RESISTANCE FOR R IS DETERMINED BY THE RELATIONSHIP
Rs Vp-Vpg sVpiLED) WHERE: Vp+ INPUT PULSE
I(LED) VOLTAGE
sacs-ree3 R+0 FOR Vp* Vgg + V¢ (LED) Vr'éil’,gg*:ﬁ&o"%',‘ﬁ{-
Fig.6—Sch ic diagram showing one of Fig.7—Sch ic diagram sh g one istor of
the CA3081 driving one segment of an incan- the CA3082 driving a light-emitting diode
descent display. (LED).
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CA3083

General-Purpose High-Current

N-P-N Transistor Array

RCA-CA3083 is a versatile array of five high-current (to
100mA) n-p-n transistors on a common monolithic substrate.
In addition, two of these transistors (Q1 and Q2) are
matched at low currents (i.e. 1mA) for applications in which
offset parameters are of special importance.

Independent connections for each transistor plus a separate
terminal for the substrate permit maximum flexibility in
circuit design. The CA3083 is supplied in a 16-lead dual-in-
line plastic package, and the CA3083F in a 16-lead dual-in-
line frit-seal ceramic package.

Applications

and
® Lamp and relay driver

u Signal pr

s Differential amplifier
s Temp
® Thyristor firing

- g

Features

High Ig: 100mA max.
Low Vg g (at 50mA): 0.7V max.
Matched pair (Q1 and Q2)—
Vio Vge matched): + 5 mV max.
o (at 1mA): 2.5 uA max.

5 independent transistors plus separate substrate connection

The CA3083 is available in a sealed-junction
Beam-Lead version (CA3083L). For further
information see File No. 515, “Beam-Lead
Devices for Hybrid Circuit Applications”.

operating from DC to VHF

LINEAR INTEGRATED CIRCUITS

SUBSTRATE

C“?T?‘?’

Lﬁz_l Y
C€A3083

b6 660 0 ¢

92C8- 17762
Fig.1—Functional diagram of the CA3083.
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®

ELECTRICAL CHARACTERISTICS at Tp = 25°C

For Equipment Design

o TEST CONDITIONS LIMITS
m See RCA Application Note, ICAN-5296 “Application of the RCA-CA3018
Circuit Transistor Array” for suggested applications CHARACTERISTICS | SYmBOL gu:r UNITS
Curv.e Min. Typ. Max.
Fig. No.
. 0 For Each Transistor:
MAXIMUM RATINGS, Absolute-Maximum Values at Ty = 25°C -
T Collector-to-Base
P D tion: \ le= 100uA, Ig = 0 - 20 60 - v
ower Dissipation Breakdown Voltage (BR)ICBO| 'C WA e
ANY ONE TEANSISTON . . . oottt e 500 mW Colector-to.Emitt
Total package mwW ~to-Emitter V(BR)CEO Ic= 1mA,ilg=10 - 15 24 - v
Above 55°C mw/°c Breakdown Voltage
Collector-to-Substrate l~y = 100uA, g = 0,
Ambient Temperature Range: Breakdown Voltage V(BR)CIO lCI_ o B8 20 60 - \
OPEFBUING .+« ottt et e e s 5510 +125 :C Emi . E‘
SEOTAGE .« .+« e e e e et e e e e —-65 to +150 C mitter-to-Base v Ic = S500uA, |~= 0 _ 5 69 — v
orage . X Breakdown Voltage (BRIEBO| 'E wA e
Lead Temperature (During Soldering):
1 . 2 = = - — -
At distance 1/16” £1/32" (1.59 mm #0.79 mm) Coltector-Cutoff-Current | Icgg Vee= 10V.1g= 0 10 | uA
from case for 10 seCoNds MaX. ... .......oovrerrerreeeeeaoans 265 oc Collector-Cutoff-Current | Icgg Veg= 10V 1g= 0 - - -1 HA
The following ratings apply for each transistor in the device: DC Forward-Current h Vo= 3V Ic= 10mA 2 40 76 -
Collector-to-Emitter Voltage (Vgo) 15 v Transfer Ratio FE CE 1= 50mA 0 75 -
Collector-to-Base Voltage (Vo) - - v+ vvveervveemee e 20 v Base-to-Emitter Voltage | Vg Veg=3V.lc=10mA 3 | 065 074 085| V
. !
Collector-to-Substrate Voltage (Vg - - oo oo oo oo 20 \ .
A clo Collector-to-Emitter | Ic=50mA,lIg=6mA 4 | - 040070 V
Emitter-to-Base Voltage (Vggq) 5 v Saturation Voltage sat
Collector Current (I¢) 100 mA For Transistors Q1 and Q2 (As a Differential Amplifier):
Base Current (|B) 20 mA Absolute Input Offset |V | S - 2 s v
-The collector of each transistor of the CA3083 is isolated from the substrate by an integral diode. The substrate Voltage 10} Ve =3V, I~ = TmA
must be connected to a voltage which is more negative than any collector voltage in order to maintain isolation CE e
between transistors and provide normal transistor action. To avoid undesired coupling between transistors, the Absolute Input Offset II | 8 — 07 25 A
substrate terminal (5) should be maintained at either DC or signal (AC) ground. A suitable bypass capacitor can Current 10 A ! M
be used to establish a signal ground.
TYPICAL STATIC CHARACTERISTICS
FOR EACH TRANSISTOR
_ 100[ COLLECTOR-TO-EMITTER VOLTS (Vcg )3V 091 coLLECTOR-TO-EMITTER VOLTS (Vgg)*3V L, 1] SET DC FORWARD -CURRENT TRANSFER RATIO (heg)=10
W . AMBIENT TEMPERATURE (Ta) =25 °C
; ] /
2 s IR = . & o
: g 8 \& ~ H
« TN z (35 2
§ s AT | N 2 AT A 3z
1 A1 W » - x 806
i T T | e 7 By’
5 5 Jo L4 N & or}we ] L] L2
g o> 2% r L~ 10247 T /
£ ol 1 o e N 2 -1 /1/ é§°‘
) [ «X / o w // 1 y 4 /
g o1 | 2 L s ~ Sl
H 5 A \ A I 8
H /] L1 g 8| 15 o
60 | A . o / 4 o2
£ .~ 8 el
8 A L1 e
/ / L1 Lt—1
sob”] 08 o |
oy 2 4 8 T 4 s8p, 2z 4 s o1 \ 0 N 100 10 . ®00
COLLECTOR MILLIAMPERES (1) gocs7res COLLECTOR MILLIAMPERES(IG) .. COLLECTOR MILLIAMPERES (1)  s-irres

Fig2—hggvs o

Fig3— Vgewsic

Fig.d — Vppgge vs Igat 25°C
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CA3083
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-2[ SET DC FORWARD-CURRENT TRA| vSFER RATIO (hpg)t 10 SET DC FORWARD-CURRENT TRANSFER RATIO (heg) = 10

g AMBIENT TEMPERATURE (T, ):70°C !‘ "§ AMBIENT TEMPERATURE (T4) = 25°C
z
S Y. w
I 2 o9 &
g /
) y, g =
<
g § o® ——
§ Y3 / § 1T
w / / 5 //
£ V & 07
& oe Va A s
8 | / E
g o. \l‘*“‘w 4/ ::E“ o¢
8 | 2 o
) 2 4 e 8 0 2 4 e 8 100 ) 2 . 6 8 0 2 . 6 8 100
COLLECTOR MILLIAMPERES (I¢) COLLECTOR MILLIAMPERES (L)
92C$-17766 92CS-17767
Fig.5— Vppar vs I o8t 70°C Fig6— Vggea vs e
TYPICAL STATIC CHARACTERISTICS FOR DIFFERENTIAL AMPLIFIER
> G COLLECTOR-T0-EMITTER VOLTS eIV < 5| COLLECTOR-TO-EMITTER VOLTS (Veg1 3 v
f AMBIENT TEMPERATURE (T,):25°C I‘ AMBIENT TEMPERATURE Ty): 25°
2 4 2,
> -
w / z
g v // £
g 2
e / - "
8 3 ! ~
4 &2
: / g -
- - .| [3
i V4 £ -
e 5 /
2! ; 2 -
i i
Lol
ol 4 s 8 f 4 6 8 10 o 2 - 6 8 \ 2 . ¢ 8 0
COLLECTOR MILLIAMPERES (Ic) .. . .cs COLLECTOR MILLIAMPERES (Ic) oo 0o oo
Fig.7—-V,qvs I ¢ (transistors Q1 and Q2 as a differential Fig.8 - liovslc (transistors Q1 and Q2 as a differential
amplifier). amplifier).




LINEAR INTEGRATED CIRCUITS

CA3084 , .
General-Purpose P-N-P FEATURES —

. = Matched transistor pair (Q1 and Q2) , 1s
Transistor Array Voo (Vg matshel: £ 6V ma. |
. ] ho (at 100 nA): * 0.6 uA o cas08s
RCA-CA3084 is a general-purpose silicon p-n-p transistor ) ) ) o
array incorporating two independent transistors, a Darlington = Wide operating current range @3
circuit, and a current-mirror pair with a shared diode. ® Low noise figure - - 3.2 dB typ. at 1 kHz 5
[ : 5 . : . Q4 Q3
The two independent transistors in the array may be used in The CA3084 is available in a sealed-junction
a variety of circuit applications. The Darlington pair may be _Boam-Le?d version:n (CA3084L?" For further
employed as the equivalent of a single high-beta transistor. information see File No. 515, “Beam-Lead o
“The current-mirror pair is well suited for constant-current Devices for Hybrid Circuit Applications”
applications and can also be used as the active loads in a : Te 12
differential amplifier which uses n-p-n transistors. APPLICATIONS : @ @ @ O

CS S
The total array is especially useful for a wide range of @ General use in signal processing systems having low-power sresiTes

applications in systems having low-power and low-frequency and low y requi Fig.1— Functional diagram of the CA3084.
requirements. Although the transistors may be used as s Differential ampllfum

discrete units in conventional circuits, they offer the ® Temperature compensated amplifiers

advantages inherent in integrated-circuit construction, that is,

to provide close electrical and thermal matching. . m"trlm?u differential amplifiers using

The CA3084 utilizes the 14-lead dual-in-line plastic package. ® Complementary uses with RCA n-p-n transistor arrays

STATIC CHARACTERISTICS FOR EACH TRANSISTOR

9|

EMITTER CURRENT (Ig) =0

<
<
| /4
> V/
3 ! i
MAXIMUM RATINGS, Absolute-Maximum Values at TA = 25°C E COLLECTOR-TO— Z
Dissipation: H BASE VOLTS (Vcg) * -I&!/ ”/ ’ /
. € -
ANY 0N TFANSISIOT ... ...\t eiteeeteetitae et eeeeas 200 mw* 3 o4 — y s
TOtal PACKAGE . . .. ..ttt 750 mw '$ S 5>
2
S P P derate linearly6.67 mwW/oC 3 s ;’
Ambient Temperature Range: 8 oo q 4 4
’ o
Operating —65t0 +126 oc § 1
SEOMBGR 1ottt et e e e 6510 +150 °oc 3 =
Lead Temperature (During Soldering) : °'°glu 750 -25 25 50 75 100 125
At distance 1/16 * 1/32 inch (1.69  0.79mm) AMBIENT TEMPERATURE (T) — °C
from case for 10 5eCONdS MaX. ... .. ..vuiuniineiniiniineenenreniennns +265 °c Fig2—1 wT 92C8-179¢8
The following ratings apply for each transistor in the device: ¢8O A
Collector-to-Emitter Voltage (Vegg) - vvvoovvveeiiee —-40 \2
Collector-to-Base Voltage (Vegg) - ovvveeviieiiiieieeen -40 v - BASE CURRENT (Ig) * 0 —]
Base-to-Substrate Voltage (Vg ) . 40 v l‘ 1
Emitter-to-Base Voltage (Vgg() -40 v “8 100
- o V.
Collector Current (Ig) .....oooii 10 mA E /7
The base of each transistor of the CA3084 is isolated from the substrate by an integral diode. The substrate must be connected to a voltage 2 l,;l,ll’ ~
which is more negative than any base voltage in order to maintain isolation between transistors and provide normal transistor action. To avoid § 4‘ a4
undesired coupling between transistors, the substrate terminal (4) should be maintained at either DC or signal (AC) ground. A suitable bypass w \‘1" A
capacitor can be used to establish a signal ground. o ,t““
2 N
s 2107\ -
3 ol of'y ¢ ]
§ W N A
o\-""
o
8 oo P2
g
000t 1 L
-75 -50 -25 25 50 75 100 12!
. AMBIENT TEMPERATURE .
Fig3—logow Tp*
COLLECTOR-TO-EMITTER VOLTS(Vcg)*~10V
AMBIENT TEMPERATURE (Ty)=25°C AMBIENT TEMPERATURE (Tp)*25°C 3
-05 _-0.9 3
# 2
Y -oe
_ 04 2 -0.8 g
2 / 5 COLLECTOR— TO~EMITTER VOLTS (Vgg) == 1V, § -7 % w/Trg, A
8 & S % Uhhe
z-03 -7 3 S s UL )
I3 DC FORWARD — CURRENT 5 -lov Y _0e IS N
§ TRANSFER RATIO (heg) 29/ & -20V! e Sma I
L-0.6 [l e
-0.2 / / g 0. é . Imgq En_RERES
Vi / 5“ |’ = 4
-1 = % 2 -0 =
- - . -04 a.Sapusans
| — ; -2 1 E i sans
o =04 -03 t H
. 2 o 4
ool o e & 10 ooor * * 8o Y ¢ 0 -76 -5%0 -28 o 25 % 715 I.OO 128
EMITTER MILLIAMPERES (1g) EMITTER MILLIAMPERES (Ig) AMBIENT TEMPERATURE (T,)—°C secsrone
92Cs-17968 92C8-17969 -
Figd— Vopea s lg- Fig5- Vgevsig. Fig.6— Vgevs Ty
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LINEAR INTEGRATED CIRCUITS

CA3084

ELECTRICAL GHARACTERISTICS at T A" 26°C STATIC CHARACTERISTICS FOR EACH TRANSISTOR
For Equipment Design
TEST CONDITIONS E L enr Tempenatone (- 23ec  SOHETO"
Yp: 2 solcoriecToR-To-ENIT ]
CHARACTERISTICS sYmBoL (Charac- LIMITS UNITS 2 fourstees 20w | (][ TN
urve | Min. | Typ. | Max. v oa
[Fanc] 2T LT TN
. V0. g L1 LHfov N \
For Each Transistor: o, 1
| —or Tach Transistor 5 T
Collector-Cutoff Current Icso Veg = —10V,1g= 0 2 | - |-0055-100 [ nA g | Al \\
2
Collector-Cutoff Current Iceo Veg= —10V,1g= 0 3 - |-012 {-100 | nA b \ \
3
Collector-to-Emitter Breakdown Voltage | V. log = —100uA, Ig = 0 - |-40 [-70 - v . AR
(BR)CEO CE B 3
Collector-to-Base Breakdown Voltage | V(gg)cg0 lcg = —100uA, Ig = 0 - |-40 |-80 - v g
=0l
Emitter-to-Base Breakdown Voltage V(BR)EBO lgg = —100uA, 1= 0 - |-40 |-100 - v 0.001 Sor ] %
EMITTER MILLIAMPERES (Ig)
Emitter-to-Substrate Breakdown Voltage V(BR)EIO Igy = 100uA - 40 100 - \ Fig:?— "FEV‘ Ig* 92Cs-17970
Coll to-Emitter S ion Voltage vCEsit IE’ 1mA, IB- 100uA 4 - ~0.125|-0.25 v ’
Base-to-Emitter Voltage Ve Ig = 100uA, Vg = ~10V  |050 |-059 |-088 | V | STATIC CHARACTERISTICS FOR DIFFERENTIAL AMPLIFIER
DC Forward-Current Transfer Ratio heg E 7 15 40 -
For Transistors Q1 and Q2 (As a Differential Amplifier): avmerT TEwERATORE (o eseE |
>
Magnitude of Input Offset Voltage | VIOI lg= 100uA, Vece = —-10v 8 - 0.422] 6 mV f |
Input Offset Current ho - |06 o [os [ ua o \
For Transistors Q3 and Q4 (Current-Mirror Configuration): g " N
Collector Current (Normalized) Ichs VeE=-5V,Vcio=—6V.| 10 | 085 | 100 | 115 g
o7l
Magnitude of Collector Current Ratio [ 1c(Q3)/ic(a)|| Term- 18~ Snd. 1 |09 | 100 110 i \
5= —10UMA, i 06 N
For Transistors Q5 and Q6 (Darlington Configuration): ’ i . \
~
Collector-Cutoff Current Iceo Veg=-10V.lg=0 - - - -1.0 HA \\
Q4
Base-to-Emitter Voltage Vee 13 0.92 1.07 1.20 v ' 10 100 000
Ig = 100uA, Vg = —10V COLLECTOR MICROAMPERES (Ic)
DC Forward-Current Transfer Ratio heg 15 100 1230 - Fig8-VI0 vs IG, (transistors Q1 Oz;"::mn
R | C.
Q2 as a differential amplifier).
ELECTRICAL CHARACTERISTICS at Ta= 26°C
Typical Values Intended Only For Design Guidance Ve * —1ov
>
Magnitude of Temp Coefficient: I
Vg (for each transistor) |avge/aT| | 1g= 100uA, 6 -1.78 mv/°c :g
V|0 (s a differential amplifier) |14V /AT| Veg= -10V 9 0.54 uv/rc $
. . : 2 0es
Vg (Darlington configuration) |avge/aT| 14 -37 mv/°C 2
. S e s o 100 pA HH
For Each Transistor: ! ".',-' LU= e -
Each Transist I
Input Resistance ) R f = 1kHz, Vg = —10V, 19 9 k2 §..... FHH 300 pA
Output Resistance Ro e =-100uA 20| - e0 - | ke H
Forward Transconductance . 9m 22 - 3 - | mmho
Collector-to-Base Capacitance . Ceao lcg= 0 I 23 - 33 - pF -75 -850 -25 O 25 80 75 100 128
T Coo e ‘| R T o B AMBIENT TEMPERATURE (Ta)—C
C to-Emitter Capacif ! Cceo lce= 0 23 - 25 - pF 92¢s-17988
N S Blhet - B T Fig.9-V|0 vs TA (transistors Q1 and
Base-to-Substrate Capacitance Cai0 icio= 0 28| - 45 - | °#F Q2 as a differential amplifier).
STATIC O"ARACTERlS‘I'IFS FOR CURRENT-MIRROR CONFIGURATION
AT IA:?': ‘z"".‘;:%"‘” v: i 7 | COLLECTOR-TO- EMITTER VOLTS (Veg) = ~ 10V of
} :: -ao',‘. . 1::- 08 :‘ g AMBIENT TEMPERATURE (Ty) = 25°C AMBIENT TEMPERATURE (T,)+ 28°¢
] Ig*100 uA, I12+100 uA < . )
=] - <
] COLLECTOR~ TO~EMITTER VOLTS (Vg
E CA N MAX. S NGy
1 2 - -20v
:z_ , 3 o
cosd T g Jov
ey, § MIN. g
10 b == o T 15 100pA T 09 — 8 pYYY
3.4 § / 0.01
£ g
Y o. v
T 3
o9 HHH o7
<75 -5 -25 0 25 60 75 100 28 o ) 5 0.0 001 ooo ¥ * %o 'Y ] ‘%
AMBIENT TEMPERATURE (Tp)—*C 22C8- 17986 CURRENT AT TERMINAL 5 (Il —mA CURRENT AT TERMINAL 5 (Ic) —mA sacs-11e73
Fig.10—-Normalized :1c. vs Ta (transis Fig.11—IC ratio vs Ig (transistors Q3
tors Q3 'and Q4 in a current- and Q4 in a current-mirror con- .Fig.12 — IC vs I5 (transistors Q3 and Q4 in a
mirror "oonfig:mion. figuration. current-mirror configuration).

208




LINEAR INTEGRATED CIRCUITS

CA3084

STATIC CHARACTERISTICS FOR DARLINGTON CONFIGURATION

AMBIENT TEMPERATURE (T,) »26°C 1400}
. COLLECTOR-TO-EMITTER VOLTS (Vgg)s —IOV v COLLECTOR-TO-EMITTER VOLTS (Vgg)=-10V = ‘A;::!.E:;! .:swenm A
e / VS L 200/
4 [ T T 5 COLLECTOR-TO-EMITTER,
£ A / 3 Lafh - E‘I',I;'—rrl H et .5 VOLTS (Vgg)s—I0V / \
g-" y é i 7‘5” CUQ aa: = \
2 L 23 N Booo / \
M G &
; R 5 812 e W 74
=1 2> T Z] I3 U e~
e / 3&' a8 o Bi % i 2 600 { il b
§| A 83 O T 20y £ \
A > 17 ) 04 /
P g TTT L neus / )
1 2 osf HH z ,/ N
/ 3 1 + $ 1 \
10 o I L
7 sl = : HH 5 2001
“( T H 3 1
00! ) ) 0 1 S s s
p -75 -85 -28 O 25 S0 75 100 125
EMITTER MILLIAMPERES (Xg) . 0.00¢ o1 0.t ’ | 0
E sacsmare AMBIENT TEMPERATURE (TA) ='C  ocs-17087 COLLECTOR MILLIAMPERES (Ig)
- 92C8-17973
Fig.13 — VgE vs Ig (transistors Q5 and Q6 in a Fig.14 — VBE vs TA (transistors Q5 and Q6 in & Fig.15 — hFE vs. Ig (transistors Q5 and Q6 in a
darlingtron configuration). darlington configuration). darlington configuration).
DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR
COLLECTOR-TO=EMITTER VOLTS (Vcg) == 10V COLLECTOR -TO-EMITTER VOLTS(Vgg)*-10 V COLLECTOR-TO- EMIT TER VOLTS (Vg1 V)
SOURCE RESISTANCE (Rg) « 300 SOURCE RESISTANCE (Rg) =12 SOURCE RESISTANCE (Rg)*10 k
AMBIENT TEMPERATURE (Ty) = 25°C | AMBIENT TEMPERATURE (To)= 25°C .| AMBIENT TEMPERATURE (1,)» 25°C P
g” | g ‘ & -
|
1 T e‘? S .&V
H " s 100ts Y 1 ) V 1
& 3 a f Yo o5 a -
2 2 N & il
“ A w 10} 5 b y
8 S g et 8 49% w11
2 ore” NN L %- o ” T U
3 -,
S H - r 1 pd - L~
100kMz N AA L '\’I' -%Q—/ 47 oA L1 / A~z
- WL B - - po™ » LA \o°
I‘ h—.._._’\_;;;— oolmz ~~::‘.__--’ .‘°°5‘["-’ -~
100 WHE ° $3--F-7°
2 0 Ol 2 . T . L Qb -
o.00 0.0 ot ! 0.001 001 )] ! 0.001 . oo 2 ¢ S8, .,
COLLECTOR MILLIAMPERES (Ic) 92¢s-17976 COLLECTOR MILLIAMPERES (I¢) c COLLECTOR MILLIAMPERES (Ic)
sacs-17e77 92¢s-17978
Fig.16 — NF vs Ic at Rs = 500 Fig.17 — NF bs Ic at Rg = 1 kQ2 Fig.l&—NFvs/CnRs- 10k2
100] COLLECTOR-TO-EMITTER VOLTS (vg)=-! COLLECTOR - TO~EMITTER VOLTS (Vcg) *=10 V
AMBIENT TEMPERATURE (Ty)*25°C COLLECTOR (m;:aomﬂents (Ic)+100
T 1) = I kHz
o COLLECTOR CURRENT (7, ,.JL | o 108 ~J_ RESISTANCE : INPUT (Rp) = 9 k@
H < P — ‘44,% OUTPUT (Ro) = 600 kA
® = N ® S ==t T
= N < 08 NI 4'/%D i Jr
g <N g N ST
— i e, g
] 300, = \\\ 2 S, i
w 10° . 0/
= AN ¢ > o
; S : NS
z N 13 1]
3 103 ,H
~\\ Y 533
N 1 | 1 ]
ot 10 | 1 | ]
| 0 102 o3 103 105 108 o7 0.001 0.0 1 ‘ 10
FREQUENCY (N——kHz FREQUENCY () —Hz o (7380 COLLECTOR MILLIAMPERES (I) "
~1798!
Fig.19— R vs f Fig.20- Ry vs f Fig.21— Normalized R and Rg vs o
AMBIENT TE (Tals25°C
T00] COLLECTOR-TO-EMTTER VOLTS (g)s-10V

AMBIENT TEMPERATURE (Ty)e ~25°C
COLLECTOR CURRENT (Ic)s | mA

-

T
T "
ot

/

= F pEsaanes:
3 T

N T Saas CCEO

1T

i
T

FORWARD TRANSCONDUCTANCE (gm) — mmho
Fb
]
CAPACITANCE (C)—pF
@
-
..
&
RS .
1
o
@
o
 §
¥

Q. o 2 4 [} 8
COLLECTOR VOLTS (Voo Vepo Vaio!
00 ol i ‘ 0 : CEo, "cho, "6l0 92Cs- 17983
FREQUENCY (1) — MHz 92517902 . i
Fig.23— Transistor capacitances vs
collector voltages
Fig.22—g,, vsf Veeo Veso Vero
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LINEAR INTEGRATED CIRCUITS

CA3085, CA3085A, CA3085B Types

Positive Voltage Regulators

For Regulated Voltages from 1.7V to 46V
at Currents up to 100mA

RCA-CA3085, CA3085A, and CA3085B are silicon
monolithic integrated circuits designed specifically for service
as voltage regulators at output voltages ranging from 1.7 to
46 volts at currents up to 100 milliamperes.

A block diagram of the CA3085 Series is shown in Fig. 1.
The diagram shows the connecting terminals that provide
access to the regulator circuit components. The voltage re-
gulators provide important features such as: frequency
compensation, short-circuit protection, temperature-
compensated reference voltage, current limiting, and booster
input. These devices are useful in a wide range of applications
for regulating high-current, switching, shunt, and positive and
negative voltages. They are also applicable for current and
dual-tracking regulation.

The CA3085A and' CA3085B have output current
capabilities up to 100 mA and the CA3085 up to 12 mA
without the use of external pass transistors. However, all the
devices can provide voltage regulation at load currents greater
than 100 mA with the use of suitable external pass
transistors. The CA3085 Series has an unregulated input
voltage ranging from 7.5 to 30 V (CA3085), 7.5 to 40 V
(CA3085A), and 7.5 to 50 V (CA30858B) and a minimum re-
gulated output voltage of 26 V (CA3085), 36 V (CA3085A),
and 46 V (CA30858B).

The CA3085A is unilaterally interchangeable with the
CA3055.

:l'he CA3085 is available in a sealed-junction Beam-Lead
version (CA3085L). For further information see File No. 515,
*“Beam-Lead Devices for Hybrid Circuit Applications’’.

Maximum Voltage Ratings

VIN VouT | Max Max. Load
Type Range Range | IoyT | Regulation
v v mA | % VouT
CA3085 |75t030| 1.8t026] 12° 0.1

CA3085A| 751040 1719 36| 100 0.15
CA3085B|7.5t0 50| 1.7t046] 100 0.15

* This value may be extended to 100mA; however,
regulation 1s not specitied beyond 12mA.

These types are supplied in the 8:lead TO-5 style package
(CA3085, CA3085A, CA30858B, and the 8-lead TO-5 with
dual-in-line formed leads (“DIL-CAN", CA3085S, CA3085AS,
CA3085BS). The CA308S5 is also supplied in the 8-lead dual-
in-line plastic package (“MINI-DIP”. CA3085E), and in chip
form (CA3085H).

Features

8 Up to 100 mA output current

® Input and output short-circuit protection
® Load and line regulation: 0.025%

® Pin compatible with LM100 Series

®  Adjustable output voltage

% Low noise

Applications

COMPENSATION AND

EXTERNAL INHIBIT
UNREGULATED
INPUT (V)

CURRENT
(®) cmming
92CS-18091

Fig.1—Block diagram of CA3085 Series.

MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES at Ta® 25°%
POWER DISSIPATION: WITHOUT HEAT SINK] WITH HEAT SINK (TO-5 ONLY)

uptoTp = 65°C ..
above Tp = 55°C  derate linearly @6.67 mW/°C| above Tc= 65°C . ... derate linearly at

630 mW upto Tc = 656°C ....1.6W

16.7 mw/°C

TEMPERATURE RANGE:

Operating ........... ... —55t0 +125°C

8 Shunt voltage regulator Storage .................. —65 to +15008
® Current regulator UNREGULATED INPUT VOLTAGE:
8 Switchi " 1 CA3085 ...................... vV

) - b CA3085A .. .40V
-, High-current voltage regulator CA30858 ..................... 50 v
& Combinati itive and nega

- LEAD TEMPERATURE (DURING SOLDERING):
Vow 'ml.'w At distance 1/16 ¢ 1/32 inch (1.59 ¢ 0.79mm)

® Dual tracking regulator from case for 10 seconds max. . ... ... . +265°C

® See Application Note ICAN-6157 ‘“Applications
of the CA3085-Series Monolithic IC Voltage
Regulators”’.

The following chart gives the range of voltages which can be applied to the terminals

listed vertically with respect to the te als listed hor y. For

. the

voltage range between vertical Terminal No. 7 and horizontal Terminal No. 1 is +3 to —10 volts.

i MAXIMUM
MAXIMUM VOLTAGE RATINGS CURRENT RATINGS
TERM- TERM]
INAL |5 |6 [ 7 |8 |1 |2 |3 a INAL| N | louT
= No. | mA | ma
+5 . . . +10 *Voltages are not normally
N “1-5 0 applied between these 5 0 10
terminals; however, voltages
s - appearing between these 6 10 -0.1
fe, if the
3 +3 . . +1 terminals are safe, ~
’ B B B :10 ~-10 0 specified voitage limits 7 10 10
between all other
+5 . .
N N are not exceeded. 8 | o1 0
1 N _ - _ | +0}| O +1 130V for CA3085 1 2 150
-i | -1 0 40V for CA3085A
2 - - - - _ — 0 +1 50V for CA30858 2 150 60
- 0
3 -1 -1-]-1-1-1*% 3| 10| 60
0
4 - - - - - - — |Substrate 4 - -
& Case
V¥NG
UNREGULATE! Rs
INPUT 500
COMPENSATION
R D AND
40x EXTERNAL
. INHIBIT

Q14 CURRENT
BOOSTER

VReF &
ALL RESISTANCE VALUES
ARE IN OHMS

SUBSTRATE

© 0]
INV. CURRENT REGULATED
INPUT  LIMITING  OUTPUT
92cs- 8092

Fig.2—Schematic diagram of CA3085 Series.

210

{——INDICATES OPERATION
WITHOUT HEAT SINK

INDICATES OPERATION
WITH

INPUT VOLTS MINUS OUTPUT VOLTS (V)N =Vour!
»

o 20 40
OUTPUT MILLIJAMPERES (IouT)
92Cs-19002

Fig.3— Dissipation limitation (ViNy—VouT vs. loUT).

PUT VOLTS (VF|NF 15
PUT VOLTS (V*ouT):10
MBIENT TEMPERATURE (Tp )= 25°C

-
3
Rgcp =0 H
. scp =0 1
) fEji, iin
4 3 e
H :
< +
>
<3
M
x
2 B 5
o <
- pe
~nE - 3 H
o! -1 © H
of oS H»
s 53 S2op) P ek i
20 40 60 80 100

LOAD CURRENT (L )~ mA
92CS- 17384

Fig.4— Load regulation characteristics.
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CA3085, CA3085A, CA3085B Types

Fig.10-ILiM vs. TA.

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS LIMITS
Test T, - %% CA085 CA3085A CA30888
CHARACTERISTICS | SYMBOL |Circuit UNITS
il § [Unless indicated otherwise] MIN. | TYP. | MAX. | MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
ig. No.
Reference Voltage VREF 185 V’m = 15V 14 1.6 18 15 16 17 15 16 1.7 \"
viin= 30V - 33 | a5 — - - - - -
Quiescent Regulator '+N_—
Current \ 15 | Vhin= OV - - - - 3.65 5 - - - mA
viin = 50V - - - - - - - | 408 7
Input Voltage Range | ViN(range) - - 7.5 - 30 75 - 40 75 - 50 v
Maximum Output VN = 30,40,50V# Ry = 365 92;
v . 27 - 36 37 - 46 a | - v
Voltage ofmax.) 1 Term. No. 6 to Gnd. B
Minimum Output i *iN= 30V - | 1 - e |7 - e fr | v
Voltage Volmin.) 15 VIN 6 8 S K A
Input-Output Voltage |y, - - 4 - | 8| @ - |3 |3as | - |® |V
Differential INVouT
+ + =
imiting Current [I] 16 . - - 96 120 - - m
L ™ V¥IN= 18V, ViguT = 10V 96 120 96 | 120 A
Rscp* = 692
—~ |tL=110100mA Rscp= 0 - - - — o025 [ 015 [ - [0025 [0.15
IL= Tto100mA, RsCP = 0
Load Regulation® - - - - - - |oo3s | 06 - |oo035 | 06 |%vour,
et Ta = 0°C 10 +70°C ou
- IL= 110 12mA, Rgcp= 0 - 0.003 0.1 - - - - - -
— [tL- 'mA RscP= 0 -~ loo0zs | 0.1 0025 |0075 | - |0025 | 0.04
Line Regulation® - IL= 1mA, Rgcp = ’ -
ine Regulation’ _ L mA, Rgcp = 0 _ 0.04 0.15 - 004 | 01 - 0.04 |008 *v
Ta = 0°Cto +70°C
; - - 5 - - 05 - - 05 -
Equivalent Noise Vi 12 vHn = 25V CREF = 0 o mV p-p
Output Voltage ® NOISE N Crer- 0225F | - | 03 B o3 | - ~1%3 | -
v'in= 25V |[CReF = 0 - 50 - - 50 - 45 50 -
Ri Rejection - d8
ipple Rej Yo lis e [crer- 2 _ 5% _ " | s | - |50 | 56 | -
Output Resistance fo 13 VY N= 25V.t= 1kHz - 0.075 AR} - 0075 | 03 - 0075 | 03 Q
Temperature Coef- av
ficient of Reference Av“" — |1 =0, VRer= 16V - |oooas| - - |ooo3s| - - loooas| - |wec
and Qutput Voltages °
Load Transient
Recovery Time:
Turn On 1ON . V*|N = 25V, +50mA Step - 1 - - 1 - - 1 - us
1
Turn Off OFF V*IN = 25V, -50mA Step - 3 - - 3 - - 3 - us
Line Transient
Recovery Time:
Turn On toN - . - 08 - - | o8 - - | o8 - | s
V*IN= 25V, f= 1kHz, 2V Step
Turn Off 1OFF - - 04 - - [oa - B Y E
#30V (CA3085), 40V(CA3085A), 50V(CA30858) ) AVour : avour!
. : e A . ® Load Regulation = X 100% 4 Line X1
- RSCP: Short-circuit protection resistance VOUT(“‘""" IVOUYliniliﬂll ‘AVIN’
Bandwidth DC to 10 MHz.
INPUT VOLTS (V¥ 31 20 TP Oe] iNPUT VOLTS (vHN)=27V +
OUTPUT VOLTS (V¥oyt)s 10—+ 6| AMBIENT TEMPERATURE (T3 )=25°C
1 1T 17 1
T T 1 T n "4
3 A B 1
g : + = : ,/
I anas s L /
L e 2
§ 4 + t M I T '
H e ot a8
3003 eansae s 2| p.
8 P
« > o
: ol L
#0024 + + 2 o
3 HH T 1 ! £ 008
a t 3
18 Sl 004
+ as as! T T
1T 1 1 2
T mssesass. t
ofr Ht + + it T
75 %0 -25 O 25 50 75 100 125
AMBIENT TEMPERATURE (Tq)— °C o. ! id 100 000
925-17348 FREQUENCY (f)—kHz 92C8-17350
Fig.7—Line reg ] istics. Fig.8—rg vs. f.
T T | BEt T T
NPUT VOLTS (v 15 17717 1 FTIREFERENCE VOLTS (Vggr) = +1.6V (AT Ta225°C)
I IOUTPUT VOLTS (V4 11e10 (1217 t ] HH L0AD CURRENT (IL):0
2 T + 1 > 1 0. » H
2 - + f; % 11
| ‘ ' 9
iloc - gl a
= J
L e
# ug o
Z
wi =
3 e 14
© W
i £3
z <
o w ™
i
; x
JPEPS gy punes 55
<
[ -1 ~ee- . ot -osFHH
e AV::w.m orsw:z:nunfson ) 7:"c Rl 5 %0 -2 0 02 0 TS 100 12
Al— —_
52cs-18098 AMBIENT TEMPERATURE (Tp)—°C
- 92CS-17346

Fig.11—Temperature coefficient of VReF and VOUT-

QUIESCENT REGULATOR CURRENT-mA

LINEAR INTEGRATED CIRCUITS

AMBIENT TEMPERATURE (Ty ):25°C

o 10 20 30 40 )
INPUT  VOLTS (V)
92Cs-18095

Fig.5~Iquiescent vs. Viy-

I"NORMALIZED CURVE GENERATED FROM

C IQUIESCENT vs Vi CURVE WITH Ta25°C:||

NS AR WIRRENY”

. Ll
75 100 125
—

92CS-18096

Fig.6—Normalized lqyiescent vs. TA-

INPUT VOLTS (V*y)e27V

FREQUENCY () I kHz

1T

[JOUTPUT RESISTANCE (r5)+0.075 0
H (AT Tp225°C)

° HH
]
B
H
@
I ++-4
¢ 1.2
bt
F H
g HH
3
-3
S
N |
3
o
08 sEdssssnsane
75 -0 -25 25 075 100 128
AMBIENT TEMPERATURE (Tp1—°C -
92CS- 17349
Fig.9—INormalized ro vs. TA.
V';‘- Y

92¢s-18099

Fig. 12— Test circuit for noise voltage.
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LINEAR INTEGRATED CIRCUITS

CA3085, CA3085A, CA3085B Types

TEST PROCEDURES FOR TEST CIRCUIT FOR

100 wF
RIPPLE REJECTION AND OUTPUT RESISTANCE u
Output Resistance
Your Conditions:
—O 1. VIN= +25V,CRgf = O, Short Ey
2. SetEgpat 1kHz o that E2 = 4V rms
3. Resd VouT on 8 VIVM, such a8 8 Hewlett-Packerd,
HP40OD or equivalent
4. Caiculate Royt from RoyT = VoUuT RL/E2 )
L) " .
HEWLETT R R -
PACKARD iople Reiection -1
WP A% Conditions
1. Tz STANCOR 1. VN = +25V.CRge = O, Short €3
EQUIVALENT 2. Set Egy at 1kHz 30 thet Eq = 3V rms
-é— 3. Read VouT on 8 VTVM, such as » Hewlett-Packerd, HP40OD
o— or equivalent
[} €3+ 4V RMS 4. Calculate Ripple Rejection from 20 log (E4/VoyT)
% ek L Ripple Rejection — Il g"u:faff;‘[ ?‘5’7:‘-" L 1 L L
& YELLOW Conditions LEm
92Cs$-19000 1. Repest Ripple Rejection | w th CREF = 2 uF
PR . L. . t
Fig. 13— Test circuit for ripple rej and autput r '(°")4‘ "" ti(off)
|
100 mV cm
Vour
Vour [N l
Rgcp VPULSE somn sre
- P
iv GEN. 1)
v f
IQUIESCENT Lm
—=t lus/em 92¢S-19001
st I R~ |v oo 0.6
L O S 00 _ Yoyt = 10V
Vaer. © |+14[0PEN | oPEN R—— )
IQUIESCENT| © |+ 40 |OPEN OPEN 92c5-18094 THE LIMITING CURRENT IS Al Fig.14—Turn-on and turn-off recovery time test circuit with
Yoyt (MAX.)| 36502| + 40 |GROUND | CLOSED INVERSELY PROPORTIONAL TO associated waveforms.
Vour (Min) | 10k | + 30 | TERN.NO. 1| OPEN RsCp (SHORT-CIRCUIT PROTECTION RESISTANCE) g
92Cs-18097
Fig.15—(Test circuit for VREF, lquiescent, VoyTimax.), Fig. 16— Test circuit for limiting current .
Vour(min.). ,
TYPICAL REGULATOR CIRCUITS USING THE CA3085 SERIES
m
STANCOR TP3
BLACK
A WHITE Vour
‘ viN
2V : ouTPUT
60H: \ W,
L suF
i1
BLACK RED
0.001 uF
¢ o] ALL RESISTANCE VALUES ARE IN OHMS =
VouT * 3.5V 10 20V (0 T0 90mA) 9205-19003
REGULATION = 0.2% (LINE AND LOAD) 92¢5-16093 DI: RCA-IN1763A OR EQUIVALENT
RIPPLE <0.5n¥ AT FULL LOAD Q1 RCA-2M5322 OR EQUIVALENT
REe 071 (MAX)
Fig.17-Application of the CA3085 Series in & typical power _
supply. Fig. 18— Typical switching regulator circuit.

~L 30uF
[(sov)
-

I ALL RESISTANCE VALUES
= ARE IN OHMMS 92CS- 19006
L ALL RESISTANCE VALUES ARE IN OHMS Ry + Ry
» oy =
" 1 Q1 RCA-2N2102 OR EQUIVALENT ot \"my
Q2 ANY P.N-P SILICON TRANSISTOR .
uneuLaTED (RCA-2N5322 OR EQUIVALENT) Rscp . SHORT-CIRCUIT
Q3 ANY N-P.N SILICON TRANSISTOR THAT CAN PROTECTION RESISTANCE

HANDLE THE DESIRED LOAD CURRENT
(RCA-2N3772 OR EQUIVALENT)

- 1.4
L

(REGULATED

OUTPUT!

y - 20ASY S24 . _ . - .
O ANY N.P.N SILICON TRANSISTOR Fig.21— Combination positive and negative voltage regulator
THAT CAN HANDLE A 24 circuit.
LOAD CURRENT SUCH AS
R} AND Rz SELECTED FOR . RCA-2N3772 OR EQUIVALENT
DESIRED OUTPUT R Vin

92CS5-19004

Your * VM(._I"T._')

~ 92cs-19003

Fig.20— Typical current regulator circuit.
Fig. 19~ Typical high-current voltage regulator circuit.
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LINEAR INTEGRATED CIRCUITS

CA3086

GeneraI-Purpose N-P-N Transistor Array

Three Isolated Transistors and One Differentially— Connected Transistor Pair

For Low—Power Applications from DC to 120MHz

RCA-CA3086 consists of five general-purpose silicon n-p-n
transistors on a common monolithic substrate. Two of the
transistors are internally connected to form a
differentially-connected pair.

The transistors of the CA3086 are well suited to a wide
variety of applications in low-power systems at frequencies
from DC to 120 MHz. They may be used as discrete

transistors in ional circuits. H , they also
provide the very significant inherent adyantages unique to
integrated circuits, such as compactness, ease of physical
handling and thermal matching.

The CA3086 is supplied in a 14-lead dual-in line plastic
package. The CA3086F is supplied in a 14-lead dual-in-line
hermetic (frit-seal) ceramic package.

MAXIMUM RATINGS, Absolute—Maximum Values at T, = 26°C

DISSIPATION:
Any One transistor ...............00uae
Total package upto To =55°C  ..........

Above TA =55%C .............oooiinnn,

AMBIENT TEMPERATURE RANGE:

Operating . ..........vvniiiiiianinainns
StOrage . ... .........i.eiiiiiii

LEAD TEMPERATURE (During soldering):
At distance 1/16 £ 1/32 inch (1.59 £ 0.79mm)

From case for 10 seconds max..............

The following ratings apply for each transistor in the device:

COLLECTOR-TO-EMITTER VOLTAGE, VCEQ -
COLLECTOR-TO-BASE VOLTAGE, VCg0 - - - -
COLLECTOR-TO-SUBSTRATE VOLTAGE, Vcjo*. . .
EMITTER-TO-BASE VOLTAGE, VERQ - - . - - - -
COLLECTOR CURRENT, IC ........ounnns

..... 300 mw
..... 750 mw
o derate linearly 6.67 mw/°c
...... —55t0 + 126 ‘%
....... —65 to + 150 °c
....... + 265 °c
..... 15 v
.... 20 v
20 v

..... 5 v
..... 50 mA

* The collector of each transistor in the CA3086 is isolated from the substrate by an integral diode. The substrate
(terminal 13) must be connected to the most negative point in the external circuit to maintain isolation between
transistors and to provide for normal transistor action. To avoid i i i the sub-
strate (terminal 13) should be maintained at either DC or signal (AC) ground. A suitable bypass capacitor can be

used to establish a signal ground.

ELECTRICAL CHARACTERISTICSat Ty = 25°C
For Equipment Design

~

TEST CONDITIONS
i Typ.
CHARACTERISTICS SYMBOLS m LIMITS  fynits
Curves | Min. | Typ. |Max.
Fig. No.|
Collector-to-Base Breakdown Voltage V(BR)CBO Ic= 10 A, Ig = 0 - 20 | 60 - v
Coll to-Emitter Breakdown Voltage V(BR)CEO lc= 1mA,lg= 0 - 15| 24 | - v
Coll to-Substrate Breakdown Voltage V(BR)ClO Ic= 10HA, I =0 - 2 | 60 | - v
Emitter-to-Base Breakdown Voltage V(BR)EBO 'E = 104A,lc= 0 - 5 7 - \
Collector-Cutoff Current lcso Ves = 10V,lg=0 2 — 10.002{100 | nA
Collector-Cutoff Current Iceo Veg= 10V.lg=0 3 — |Curvel 5| ®A
DC Forward-Current Transfer Ratio heg Vee= 3V,Ic= 1TmA 4 40 | 100 | —
120] COLLECTOR-TO-EMITTER VOLTS (Vcg)*3 OB[COLLECTOR-TO-EMITTER VOLTS(Vcg)*3 B
AMBIENT TEMPERATURE (Ta)=25°C AMBIENT TEMPERATURE (Ta)= 25°C g%
[ 7
g an =
100 B o7
- q >
£ " g L]
] s & “
= I3
& 7 5
A 2
™ 7 ® s
8 9
3
50j - 04|
0.0t 04 4 001 [ [ )
EMITTER MILLIAMPERES (Ig) EMITTER MILLIAMPERES(Ig)
92C8-I5182R R 92C8-18217

Fig.3— hegvslg

Fig.4 VaE v /E.

~

Applications

® General-purpose use in signal pr
in the DC to 120-MHz range

8 Temperature compensated amplifiers

® See RCA Application Note, ICAN-5296 “‘Application of the
RCA-CA3018 " Integrated-Circuit Transistor Array” for
suggested applications.

9 3Y Ly 9

SUBSTRATE

C)?@G)QF@

S

s caso8s (

190 90 S NP R Rp g

Fig.1 — Functional diagram of the CA3086.

TYPICAL STATIC CHARACTERISTICS
FOR EACH TRANSISTOR

102e[-EMITTER CURRENT (I¢):0
2 A

o y/4
- H{ %,
] 2
o
= QS Y
a2 s g
g L
g 77

‘;{'f///

i S
EI s dd
| S
6 $22
3 r"'////
§ ot 74
4 Z
g ol
o

o L

—

S 25 30 7 100 28

AMBIENT TEMPERATURE (Ta)—°C
92CS-15195R1

Fig.2—logo Vs Ty-

1056~ BASE CURRENT (Ig)
' S
by

it
=] )
g0 S
w ya .
§ &
3 D74
i, 74
5 A
3 9/
& ot K A/4
o A
b .04
3 . i

1072 /4

2
=
—
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— 25 75 100 [

%0
AMBIENT TEMPERATURE (Tq)—°C
92CS~ I3194R1
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LINEAR INTEGRATED CIRCUITS

CA3086

= 269 i
ELECTRICAL CHARACTERISTICS at T = 25°C Typical Values Intended Only for Design Guidance TYPICAL STATIC CHARACTERISTICS FOR EACH TRANSISTOR

TEST CONDITIONS
Typ.
Chara- TYPICAL COLLECTOR-TO- BASE VOLTS(Vg) +3
CHARACTERISTICS SYMBOL teristics VALUES UNITS
Curves
Fig. No. Y
DC Forward-Current h Veg= 3V Ig= 10mA 4 100 § HHSRN s"’);&
Transfer Ratio FE ic= 10uA 4 54 £ i
s R
- lg= 1mA 5 0.715 v g %7 a3
Base-to-Emitter Voltage Ve Vee= 3V | E £ San 13}
lg= 10mA 5 0.800 v H
1
Vgg Temperature Coefficient AVgg/AT [Vgg = 3V, 1g = 1mA 6 | -19 mV/oC ; %
Collector:to-Eminer VeEsat Ig= 1mA, Ic= 10mA - 0.23 v ® oaFHH HH sssasses
Saturation Voltage -75  -%0 -25 25 80 75 100 128
AMBIENT TEMPERATURE (Ty) —°C
f= 1kHz, VCE = 3V, 92CS-15186R1
Noise Figure (low frequency) NF - 3.25 dB
Ic= 100uA, Rg= 1k Q .
Fig.6— Vgevs Ty,
Low-Fregquency, Small-Signal
Equivalent-Circuit Characteristics:
Forward Current-Transfer Ratio hte 7 100 -
Ui - - - 60 —T0- .
Short-Circuit Input Impedance hie f=1kHz, Vgg = 3V, I = TmA 7 35 k2 . f %&%ﬁ;{?ﬁ:ﬁ:;?::w 3
Open-Circuit Output Impedance hoe 7 15.6 umho ‘ AI [ I
Mg ® 100
Open-Circuit Reverse-Volta: —4 - g T he23.5k0
T;en oireu ge hye 7 18X 10 u - ..,".......o-‘}m.. [... a
! = Noe*I56 wmho
Admittance Characteristics: é ! /
Forward Transfer Admittance Yfe - 8 31-j15 mmho g q
F heo 11
Input Admittance Yie f= 1MHz, Vg = 3v, Ic= 1mA 9 0.3+0.04 mmho 5 — =f L:‘ ]
P = ~re T 1
Output Admittance Yoe 10 0.001 +j0.03 mmho 4 g s ] N,
Reverse Transfer Admittance | Yre 1 See Curve - s \ﬁ<
6
Gain-Bandwidth Product fr Veg= 3V.Ig= 3mA 12 550 MHz oot COLLECTOR MILLIAMPERES (Z¢) °
92CS-15190R2
Emitter-to-Base Capacitance Cego  |Ves=3V.1g=0 - 06 pF o
Fig.7— Normalized hy, b vs/p.
Collector-to-Base Capaci Cco Veg= 3V.1c= 0 - 0.58 of i ized htg: hig: Rog- e 3 I
Collector-to-Substrate Capacitance Ccio Vo = V. ig= 0 - 28 oF
COMMON-EMITTER CIRCUI NPUT COMMON-EMITTER CIRCUT, BASE INPU
AMBIENT TEMPERATURE (Ta)=25°C AMBENT TEMPERATURE (T4)»25 . cocreey &5-'455“““ "ﬁ’irs )3
]%::mmm | e Tt s
40| @
~3
23 — i ~s§ *
§ﬁ ~ g% ) bie 23 | boe
23 wT ¢ 81
2Le £ 53
§~3 I 5 - // 5 o 3 I
2 w
5y ° X ¥ A 1 /
=+ \ 2 A ©E
25 o 58 23 A
5§ Y . 3 / 4 § 2 '
23 - e ’ g 9oe
is g
2 < _p0) = < 0 100
|
o FREQUENCY (1)— Wz 100 o FREQUENCY (11— Mz 0 o FREQUENCY () —MHz
925 —14257 92CS —14259R1 92CS-14260R1
Fig.8—ygg vs . Fig9-vigvst Fig. 10—y oy vs .
AMBIENT Tewinrun:(f.)-zs'c COLLECTOR-TO-EMITTER VOLTS (Veg)e 3 Foitintin
L %Ec;gg-a:wsgsuﬁ (Vce)=3 AMBIENT TEMPERATURE (Ta)=25°C i :
[ 1S SWALL AT FREQUENCEES ] i = : : :
1 LESS THAN 300 MHz 1 = ThohRTE
= £ 500 st
1 |bre E : : E
§ : F e s : i
' Reovencrin-mne o ! 4 T e 9l
92cs-Mzsem COLLECTOR MILLIAMPERES (I0) .
Fig.11—yvsf. Fig.12—fyvsig.
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