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CA3086

General-Purpose N-P-N
Transistor Array

Three Isolated Transistors and One Differentially—
Connected Transistor Pair

For Low—Power Applications from DC to 120MHz

Applications

® General-purpose use in signal processing systems operating
in the DC to 120-MHz range

® Temperature compensated amplifiers

m See RCA Application Note, ICAN-5296 “Application of the RCA-CA3018
Integrated-Circuit Transistor Array’’ for suggested applications.

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
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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 l
transistors in conventional circuits. However, they also

provide the very significant inherent adyantages unique to l
integrated circuits, such as compactness, ease of physical !
handling and thermal matching. [

CA G
'

N cas086
—
”l_‘ } Vo o i 9

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 TA = 25%

Dissipation:
ANy ONE transistor ..........coovcminranninns
Total package upto T4 =55°C  ...............
Above TA=55%C ... ....cooiiiiiiiiiinnns

Ambient Temperature Range:
OpPErating . .....oovuivtininranironsssarrranenss
BlOfage .. ...t i e
Lead Temperature (During Soldering):

At distance 1/16 £ 1/32 inch (1.59 £ 0.79mm)
From case for 10 seconds max.. ...........ouvun.n.

The foltowing ratings apply for each transistor in the device:
Collector-to-Emitter Voltage, VCEO ..............
Collector-to-Base Voltage, VCBO ................
Collector-to-Substrate Voitage, VCIO' .............
Emitter-to-Base Voitage, VEBO ...................
Collector Current, Ic ..........................
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Fig.1— Functiona! diagram of the CA3086.

300 mw
750 mW
derate linearly 6.67 mw/°c
—56 10+ 125 °c
—65 to + 150 °c
+265 °c
15 v

20 \"

20 v

5 A

50 mA

“The collector of each transistor in the CA3086 1s 1solated 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 1solation between transistors and to provide for normal transistor action To avord
undesirable coupling between transistors, the substrate {terminal 13) should be maintained at either OC or signal (AC) ground A suitable bypass
capacitor can be used to establish a signal ground

File Number 483

662




G E SOLID STATE O0) DE' 3475081 GOLY4LLY 7 .
Arrays

CA3086
- e 25

ELECTRICAL CHARACTERISTICSat Ty = 28°C
For Equipment Design

TEST CONDITIONS
Typ.
CHARACTERISTICS SYMBOLS Charac- LIMITS UNITS
teristic
Curves | Min. | Typ. |Max.
Fig. No.
Collector-to-Base Breakdown Voltage V(BR)CBO Ic= 10 1A, Ig=0 - 20 | 60 - Vv
Collector-to-Emitter Breakdown Voltage V(BR)CEO lC = 1mA,lg= 0 - 15 | 24 - \
Collector-to-Substrate Breakdown Voltage V(BR)CIO IC = 10 A, g = 0 - 20 | 60 - \Y
Emitter-to-Base Breakdown Voltage V(BR)EBO IE = 10 uA, lC =0 - 5 7 - A"
Coltector-Cutoff Current lcso Veg = 0V, lg=0 2 — 10.002} 100 nA
- - See
Collector-Cutoff Current Iceo Veg = 10V, lg="0 3 — | Curve 51 HA
DC Forward-Current Transfer Ratio hFE VCE = 3V, IC = 1mA 4 40 | 100 | —
TYPICAL STATIC CHARACTERISTICS FOR EACH TRANSISTOR
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ELECTRICAL CHARACTERISTICSat Ty = 25°C
Typical Values Intended Only for Design Guidance
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TEST CONDITIONS
Typ.
Chara- TYPICAL
CHARACTERISTICS SYMBOL teristics VALUES UNITS
Curves
Fig. No.
DC Forward-Current h Veg= 3V | lc= 19mA 4 100
Transfer Ratio FE Ic= 104A 4 ]
= Ig= 1TmA 5 0.715 \
Base-to-Emitter Voltage VBE Veg=3V | E
lg= 10mA 5 0.800 v
Vgg Temperature Coefficient AVBE/AT Veg= 3Vulc= 1mA 6 —19 mv/ec
Collector-to-Emitter v In= 1mA, I~= 10mA - 0.23 Y]
Saturation Voltage CEsat 8 ©C
f= 1kHz, Vg = 3V,
Noise Figure (low frequency) NF - 3.25 dB
Ig= 100uA, Rg= 1k Q
Low-Frequency, Small-Signal
Equivalent-Circuit Characteristics:
Forward Current-Transfer Ratio hfe 7 100 -
Short-Circuit input impedance hie f= 1kHz, Vop = 3V, lg= 1mA 7 356 k2
Open-Circuit Output Impedance hge 7 16.6 pmho
Open-Circuit Reverse-Voltage h 7 18X 10-4 -
Transfer Ratio re ’
Admittance Characteristics:
Forward Transfer Admittance Yfe 8 31-j15 mmho
Input Admittance Yie f= 1MHz, Vg = 3V, Ig = 1mA 9 0.3 +j0.04 mmho
Output Admittance Yoe 10 0.001 +j0.03 mmho
Reverse Transfer Admittance Yre 1 See Curve -
Gain-Bandwidth Product fT Vee = 3V, lg = 3mA 12 650 MHz
Emitter-to-Base Capacitance CEBO VEB = 3V, 'E =0 - 0.6 pF
Collector-to-Base Capacitance CCBO VCB = 3V, 'C =0 - 0.68 pF
Collector-to-Substrate Capacitance Ceio Ve = WV, lc=0 - 2.8 of
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TYPICAL STATIC CHARACTERISTICS FOR EACH TRANSISTOR

AMBIENT TEMPERATURE (To)—*C

Fig.6—- Vgevs T

92CS-IS186R1

120] COLLECTOR-TO-EMIT TER VOLTS(VCE)*3 OB[COLLECTOR - T0-EMITTER VOLTS(Vce)3
AMBIENT TEMPERATURE (Ta)®25°C AMBIENT TEMPERATURE (Tp)*25°C |
x 10
v
§ < N //
< w o7
g wo % H vet—]
:%1:; 50 o 5 A
Eé‘ 2 //
Qe /] & oS
oF go =
z; / E
: A 3
o 70| /1 2
U =
g g 03
P a
50 a
00! o1 | 0 Oil ol 1 0
EMITTER MILLIAMPERES (Ig} EMITTER MILLIAMPERES(Ig)
92C5—-15182R! 92Cs-is217
Figd4— hFE vs IE' Fig.5- VBE vs ’E‘
COLLECTOR~TO- BASE VOLTS(Veg) *3 T
i 31
1
T
5
W
- &,
> &
> o8 TTeR
My
o] Lig
2 Mpfﬁ
> o7 NES
& Le),
E 3
zo n=NEn
1
2 %
w 08
n
9
@
\_0‘_ 1] n an
%% -% -25 ©0 25 80 15 100 2%

665




G E SOLID STATE O DE. 3875081 00LYLLY 2 r

Arrays

CA3086

100 | COLLECTOR-TO-EMITTER VOLTS(Vcg)*3
6f FREQUENCY (f) #IkHz
<} AMBIENT TEMPERATURE (Tp)=25°C
| { /
2 hyg* 100
g‘ =~ hge35k2 1o ima hoe
[V - heq*1.88X (0 -
z ~] h“-l58 pmho 7
© = \\ /
& 4 -~
=
Q
w
3 A
3 [} = Ne
z o = F NG
2 = A \b’c\’ u
7 N
| il W Lo
7
ol
00 ol ] ¢ ©
COLLECTOR MILLIAMPERES (I}
92CS-15190R2
Fig.7— Normalized hsg, h;o, hog. po V5 o
COMMON-EWITTER CIRCUIT, BASE TNPUT
AMBIENT TEMPERATURE (Ta)=
COLLECTOR-TO-EMITTER VOLTS(VCE)I3
6[COLLECTOR MILLIAMPERES (I¢)=t
@
ER
=5 5
=3
3;‘ 4 bje
w
Z.
g 2, //
g2 A
og A Qe
R 2 1
28 A,
2, ,/
-
o -
4
al 1 10 100
FREQUENCY (f)—MHz
92CS—14259R
Fig9~yvs f
COMMON-EMITTER CIRCUIT, BASE INPUT
AMBIENT TEMPERATURE (Tp)*25
COLLECTOR-TO—EMITTER vours (vcz) 3
COLLECTOR_MILLIAMPERES (Ig)s1
§§ gre IS SMALL AT FREQUENCIES
1 o1 LESS THAN 500 MHz -
= ~
4 0
2 b,
X &
8!-0
2
o
o]
@
£
H
(]
i 10 N
FREQUENCY(f )—MHz
92CS-M258R1
Fig.11~ vs f.

666

COMMON-EMITTER CIRCUIT, BﬂSE INPUT
AMBIENT TEMPERATURE (Ta)=25
COLLECTOR-TO-EMITTER VOLTS(VCE)'3
COLLECTOR MILLIAMPERES{IC)={

43285

Fig. 10— Yoe Vs f.
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GAIN-BANDWIDTH PRODUCT (f7)—MHz
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