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General-Purpose Transistor Arrays

Two Isolated Transistors and

a Darlington-Connected Transistor Pair

For Low-Power Applications at Frequencies
from DC Through the VHF Range

Features:
a Matched monolithic general s CA3018A performance characteris-
purpose transistors tics controlled from 10 pA to 10 mA
® Hre matched £ 10% u Low noise figure - 3.2 dB typical at
m Vge matched =2 mV CA3018A 1KHz
(+ 5m V CA3018) 8 Full military temperature range ca-
w Operation from DC to 120 MHz pability (=55 to +125°C)

» Wide operating current range

The CA3018 and CA3018A consist of four general purpose Applications

silicon n-p-n transistors on a common monolithic & General use in signal processing
substrate. systems in DC through VHF range
Two of the four transistors are connected in the Darlington  Custom designed differential
configuration. The substrate is connected to a separate amplifiers

terminal for maximum fiexibility. [ ] Tempqrarure compensated

The transistors of the CA3018 and the CA3018A are well g’"P'gg’;‘s Applicat

suited to a wide variety of applications in low-power sys- . Ig:N-szgsezlg;:)ﬁ;;:;?ixvoz' the
tems in the DC through VHF range. They may be used as RCA CA3018 Integrated-Circuit

discrete transistors in conventional circuits but in addition
they provide the advantages of close electrical and thermal
matching inherent in integrated circuit construction.

The CA3018A is similar to the CA3018 but features tighter
control of current gain, leakage, and offset parameters
making it suitable for more critical applications requiring
premium performance.

Transistor Array” for suggested
applications.
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Fig. 1 — Schematic Diagram for CA3018 and CA3018A
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Maximum Ratings, Absolute-Maximum Values, at TA=25°C The following ratings apply for each transistor in the device:

CA3018 CA3018A
CA3018 CA3018A Collector-to-Emitter Voltage, Voo + 15 15 v
Collector-to-Base Voltage, Voo -+« 20 30 v
Power Dissipation, P: Collector-to-Substrate Voltage, Vayo* 20 40 v
Any one transistor . ... ... 300 300 mW Emitter-to-Base Voltage, Vppgy . . . 5 5 \4
Total package « . « + « o c v ¢« o . 450 450 mW Collector Current, XC ceesaaeaa. 50 50 mA
0 0,
Derate at 5 mW/°C for T, >85°C *The collector of each transistor of the CA3018 and CA3018A
Temperature Range: is isolated from the substratbe by an integral diode. The
; . 0, substrate (terminal 10) must be connected to the most neg-
Operating .+« « v v v v oon- v "S5t +125 5510 +125°C ative point in the external circuit to maintain isolation be-
SEOrAEe. + « v e s v es s aas. =65t0 + 150 -65to + 150°¢C tween transistors and to provide for normal transistor action.
LEAD TEMPERATURE (During Soldering)
At distance 1/16 = 1/32 inch (1.59 £ 0.79mm)
from case for 10 seconds MAX. . ..o o v vt +265°C
Characteristics apply for each transistor in the CA3018 and CA3018A as specified.
CHARAC-
ELECTRICAL (\:.‘I\S(lo;g CA?’U%EA TERISTICS
CHARACTERISTICS | sywsoLs | SPECIAL TEST CONDITIONS LIMITS umts | CURVES
at T A" 25°C
Mm.l Typ. ] Max.| M. ] Typ. ] Max, Fig.
STATIC CHARACTERISTICS
Collecter-Cutolf Current lego | Vogr I 0V.lg=0 -1 oo fwf| - oz | 40 | A 2
Collector-Cutoff Cusrent lceo Veg-10v.1g:0 - | SeeCurve| 5 - See Curve 0.5 HA 3
Collector-Cutoff Cutrent Vpps -0 - - - - - -
Datlington Pait ceop ces10Vig 5 A
Collector-to-Emitter v ln=10A 1a=0 - - -
Breakdown Vollage (BRICEO | Ic-10Ag: 5] o 15 u v
Collector-to-Base
Y lp=10uA Jg=0 - 30 60 - -
Breakdown Voltage (BRYCBO | 'C kel & % v
Emitter-to-Base - -0 - - -
Breakdown Voltage Visrieso | 'exlk:A I 5 ! 5 ! v
Collector-to-Substrate
lo=10uA,lp = 20 60 - 40 60 - v -
Breakdown Voltape Vigrcio | e Qehlgy =0
Collector-to-Emitter " - - - - -
s Vegs | lgeImAdge10mA 0B o |05 | v
" 1c=10mA - 100 - | 50 100 - -
Static Forward Current hre Vog=dV. { Ig= InA | 100 |0] 60 w || - N
Tansfer Ratio Ig=10uA - 54 -1 2 54 - -
Magnitude of Static-Beta Ratio Vpp=3V,ln =log=1mA 09| 097 - | o9 0.97 - - 1
(solated Transistars Q and Qp) cEerer
Static Forward Cursent Transfer Ioe InA w00l 5400 200 5400
Ratio Datlington Pait beep | Vee { c= Im - -1 _ 5
Q80 Ig=106:A o R B e I
fp=1mA - 0.715 - | 0.600 0.715 0.800
Base-to-Emitter Vollage Vee VeE ' E joma oo | o - om0 lose | ¥ s
Vee, o8
Input Offset Volla v, Vop=dV,lc=1 - 048 5 - 048 2 v i
Pt e BEy| | VeEsVlgrimA
Temperature Coefficient: AV
Base-to-Emitter Voltage |&Vge| Vog=3V.lg=InA -1 1 I 19 - 1™ 7
AT C
U
. l¢=10mA - 146 - - 146 1.60
Base (Q3Ho-Enmitter (Qy) v Vegsdv  E v 9
Voltags-Daslington o ) CE Ig= 1A - 1 ) - 0 132 150
Temperature Coefficient:
Base-lo-Emilter Voltege iﬂ’ml Veg=Vig=1mA Y -l - i - {av, 10
Dalinglon Pair-Q3,Q4 aT °c
! Vo6V Veg-
Temperatuce Coefficient: ['ee,Va Ik . I A 10 - |y, -
Wagnitude of Input-Offset Voltage | AT ! ¢
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ELECTRICAL CHARACTERISTICS, (CONT'D)

DYMAMIC CHARACTERISTICS

f=1 KHz V=3V I¢=1
Low Frequency Noise Figure N Source leS%EanCE:?KfQIM - |- - 35 - @ 1)

Low-Frequency, Small-Signal
Equivalent-Circuit
Characteristics:

Forward Curment-Transfer Ratio | e - 110 - - 110 - - 12
short-Circuit Input Impedance he - 35 - - 35 - KQ 12
Open-Circuit Outpet Impedance | hog f=IkHz, V=3V lg=1mA - oBs |- - 156 - | umho 12
Open-Circuit Reverse hle | oraxied | - _ Laxd _ B 12

Voltage-Transfer Ratio

Admittance Characteristics:

Forward Transfer Admittance Yie -1 315 ) - - 31§15 - mmho K]
Input Admittance Yie ~ 034004 | - - 0.3+0.04 - | mmho 14
Outpul Adnitance Yoo (<M Vg =3V lg=InA " hongos | - | - |oooww | - | emno 15
Reverse Transfer Admittance Yie See Curve See Curve mmho 16
Gain-Bandwidth Preduct 'T VCE=3V.|C=3.1\A 300 500 - 300 $00 - MHz iy
Emitter-to-Base Capacitance Cep Vep=3Vilg=0 - 0.6 - - 06 - pF -
Collector-lo-Base Capacitance CCB VCB=3V-|C=0 - 0.58 - - 0.58 - pF -
Collector-to-Substrate Capacitance| Cg) Vo =3Vilg=0 - 2.8 - - 28 - pF -
STATIC CHARACTERISTICS
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Fig.2 - Typical Collector-To-Base Cutoff Current vs Fig.3 - Typical Collector-To-Emmiter Cutoff Current vs
Ambient Temperature for Each Transistor. Ambient Temperature for Each Transistor,
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Fig.4 - Typical Static Forward Current-Transfer Fig.5 - Typical Static Forwgrd Current - Transfer Ratio
Ratio and Beta Ratio for Transistors Q, for Darlington-connected Transisters Q3
and Q3 vs Emitter Current. and Qg vs Emitter Current.
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Fig.6 - Typical Static Base-to-Emitter Voltage Fig.7 - Typical Base-To-Emitter Yoltage Characteristic
Characteristic and Input Offset Yoltage for for Each Transistor vs Ambient Temperature
Q and Q) vs Emitter Current,
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Fig.8 - Typical Offset Voltage Characteristic vs Darlington Pair (Q3 and Qqlvs
Ambient Temperature Emitter Current .
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TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR
COLLECTOR-TO-EMTTER VOLTS (Vegl*3 COLLECTOR-TO-EMITTER VOLTS (Vcek3
SOURCE RESISTANCE OHMS (Rs)*$00 SOURCE RESISTANCE OHMS (Rg)=1000
AMOIENT TEMPERATURE (Tah25°C AMBIENT TEMPERATURE (Ta+25°C
20 P 20 y“\y
X o
N &4 S 4\‘(99‘
| 15 \\ |18 P>
H y H &
: 5 : b )
y 10 ‘}“ v 10 2
5\\‘/ L — "‘\\__/'// 1 /
—— | *2 —— 01
Q "]
ool 2 “ ¢ ] ‘ L Qol * ] ¢y

COLLECTOR MILLIAMPERES (IC)

92CS-15192

Fig.11(a) - Noise Figure vs Collector Current,

|
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Fig.11(c) - Noise Figure vs Collector Current,

Rg = 10 KQ.

RS = 500 Q.
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Fig.11(b) - Noise Figure vs Collector Current, Rg = 1 KQ.
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Fig.12 - Forward Current-Transfer Ratio (hge), Short-
Circuit Input Impedance "’ie)' Open-Circuit
Output Impedance {(h,,), and Open-Circuit
Reverse Voltage-Transfer Ratio (h,,) e

vs Collector Current
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TYPICAL DYNAMIC CHARACTERISTICS FOR EACH TRANSISTOR

COMMON-EMITTER CIRCUIT, BASE INPUT. TCOMMON-EMITTER CIRCUIT, BASE INPUT
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Fig.13 - Forward Transfer Admittance (Yfe)

Fig.14 - Input Admittance (Yie)

ON— NPUT. COMMON-EMITTER CIRCUIT, BASE IKPUT.
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Fig.15 - Output Admittance (Y )
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Fig.16 - Reverse Transfer Admittance (Y,q)
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Fig.17 - Typical Gain-Bandwidth Product (fg) vs
Collector Current

645




