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Features
& Matched general-purpose transistors
Vg matched £ 6mV max.

Low-noise figure: 3.2dB typ. at 1kHz (CA3118AT, T; CA3146AE, E)

]
8 Operation from DC to 120 MHz (CA3118AT, T; CA3146AE, E)
.
a

High Ig: 75mA max. (CA3183AE, E)

RCA-CA3118AT, CA3118T, CA3146AE, CA3146E, CA-
3183AE, and CA3183E" are general-purpose high-voltage
silicon n-p-n transistor arrays on a common monolithic
substrate.

Types CA3118AT and CA3118T consist of four transistors
with two of the transistors connected in a Darlington con-
figuration. These types are well suited for a wide variety of
applications in low-power systems in the DC through VHF
range. Both types are supplied in a hermetically sealed 12-
lead TO-5 type package and operate over the full military
temperature range. (CA3118AT and CA3118T are high-
voltage versions of the popular predecessor type CA3018.

Types CA3146AE and CA3146E consist of five transistors
with two of the transistors connected to form a di ferentially-
connected pair. These types are recommended for low-power
applications in the DC through VHF range. Both types are
supplied in a 14-lead dual-in-line plastic package and operate
over the ambient temperature range of —409C to +850C.
(CA3146AE and CA3146E are high-voltage versions of the
popular predecessor type CA3046.)

Types CA3183AE and CA3183E consist of five high-current
transistors with independent connections for each transistor.

Applications

® General use in signal processing systems in DC through
VHF range

Custom designed differential amplifiers

Temperature compensated amplifiers

Lamp and relay drivers (CA3183AE, E)

Thyristor firing (CA3183AE, E)

meters are of special importance. A special substrate terminal
is also included for greater flexibility in circuit design. Both
types are supplied in a 16-lead dual-in-line plastic package
and operate over the ambient temperature range of —400C
to +850C. {CA3183AE and CA3183E are high-voitage ver-
sions of the popular predecessor type CA3083.)

The types with an “A” suffix are premium versions of their
non-"“A'" counterparts and feature tighter control of break-
down voltages making them more suitable for higher voltage
applications.

For detailed application information, see companion Appli-
cation Note, |CAN-5296 “Application of the RCA CA3018
Integrated Circuit Transistor Array.”

*Formerly Developmental Types Nos.,

In addition two .of these transistors (0.1 and Q2) are matched g:g::g?T - ;ﬁgg’:; gﬁglggis - I:g;gl
at low-current (i.e. 1mA) for applications where offset para- CA3146AE — TA6084 CA3183E ~— TA6183
pre Ic Veeo | Veeo VCE sat. hFE vio | tio Ta Renge
TYPE at 10 mA at 1mA, Diff, Pair at tmA (Operating)
max. max. max. max. typ. &Vcg=5V max. max.
mwW mA \" v v typ. mVv HA oc
VALUES APPLY FOR EACH TRANSISTOR
CA3118AT 300 50 40 80 0.33 95 15 2 ~56 - +125
CA3118T 300 50 30 40 0.33 a5 5 2 ~56~ +126
CA3146AE 300 60 40 50 0.33 95 fed:} 2 —40 - +85
CA3146E 300 50 30 40 0.33 95 15 2 —40 - +85
CA3183AE 800 7% 40 50 0.16 75 15 2.5 —~40— +85
CA3183E 600 75 30 40 0.16 75 15 2.5 —40 - +85

@ Caution on Total Package Power Dissipation: The maximum total package dissipation rating for the CA3118 Series c|rcuit'| is 450 mW at
temperatures up to +85°C, then derate linearly at 5 mMWOC. The maximum total package dissipation rating for the CA3146 and CA3183
Serias circuits is 760 mWw at temperatures up to +559C, then derata lineerly at 6.67 mwocC.
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MAXIMUM RATINGS, Absolute-Maximum Values at Ta =25°C
Power Dissipation:
Any one transistor —
CA3118AT, CA3118T, CA3146AE, CA3146E . ........... 300 mw
CA3183AE, CABIB3E . .. ... ittt 500 mw
Total package —
Up to 859C {CA3118AT, CA3118T) . .. ... ..o e e ... 450 mwW
Up to 55°C (CA3146AE, CA3146E, CA3183AE, CA3183E)} . . ... . 750 mw
Above 86°C (CA3118AT, CA3118T). . . .. .o v o i v i e v e n s derate linearly 5 mw/ocC
Above 65°C (CA3146AE, CA3146E,CA3183AE, CA3183E), . . . . . derate linearly 6.67 mW/9C
Ambient Temperature Range:
Operating —
CA31 18AT’ CA31 18',‘ ........................... _55 to +1 25 Oc
CA3146AE, CA3146E, CA3183AE,CA3183E ., ... .......... —40 to +85 oc
Storage {all types) . . ... e —65 to +150 oc
The following ratings apply for each transistor in the device: . ;"‘" °°"°°‘f°’ °ft:°°h "‘"‘i“:’
i . s isolated from the substrate by
CD‘E?;{}‘;meZ:;Y:&? ((:Zfiﬁg:)iAE' Tt 40 v an integral diode. The substrate
.’ et tated b LRSS L L B AL LN B must be connected to a voltage
CA3118T, CA3146E, CA3183E . .+ . v ¢ v v et e e et e i e e e 30 v which is more negative than any
Collector-to-Base Voltage (Vcgo): collector voltage in order to
CA3118AT, CA3146AE, CA3183AE . .................. 50 v maintain isolation between tran-
CA3118T, CAB146E, CAB183E  ..................... 40 v P T i,
sistor action. To avoid undesire
Collector-to-Substrate Voitage (Vg)0): ® coupling between transistors, the
CA3118AT, CA3146AE, CA3183AE e e e e e e e 50 \% substrate terminal should be
CA3118T, CA3146E, CA31B3E + . ¢ v v v v vt it et it e e e 40 Vv maintained at either DC or sig-
Emitter-to-Base Voltage (Vggo)alltypes . .................. 5 v nal (AC) ground. A suitable by-
Collector Current — pass capacitor can be used to
CA3118AT, CA3118T, CA3146AE, CABI46E . .. ... ... ... ... 50 ma | esteblish asignal ground.
CA3183AE, CA3183E . .. .. ittt it i i, 75 mA
................. 20 mA

4 [ " %

MU
I DU

! . £ 0 a0
| STRATE SUBSTRATE O LI IR T
H L s 426 s

L, meme

4 [el3] < CA3146AE, CA314E CA3183AE, CA3183E

3ics uzean

CA3118AT, CA3118T
Fig. 1 — Schematic diagrams of high-voltage arrays.

COMPARISON OF RELATED PREDECESSOR TYPE WITH TYPES IN THIS DATA BULLETIN

DATE | veeo | veso \:&E o “X)E'"\E, Ic Ces Cel Ces
NO. min. min. Tc=10mA | To=1mA |max. mA typ. pf typ. pF typ. pF
CA3018 338 15 20 0.23 0.716 50 0.58 2.8 0.6
CA3018A 338 15 20 0.23 0.715 50 0.58 2.8 0.6
CA3118AT 40 60 0.33 0.730 50 0.37 2.2 0.7
CA3118T 30 40 0.33 0.730 50 0.37 2.2 0.7
IC=10mA IC=1mA
CA3046 341 15 20 0.23 0.715 50 0.58 2.8 0.6
CA3146AE 40 50 0.33 0.730 50 0.37 2.2 0.7
CA3146E 30 40 0.33 0.730 50 0.37 2.2 0.7
1c=50mA _[ic=10mA
CA3083 481 15 20 0.4 0.74 100 - - -
CA3183AE 40 &0 1.7 0.75 75 - - -
CA3183E 30 40 1.7 0.75 75 - — -

NOTE: Related predecessor types are shown in shaded areas.
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CA3118, CA3146, CA3183

STATIC ELECTRICAL CHARACTERISTICS — CA3118 and CA3146 Series

TEST CONDITIONS LIMITS
Typ. CA3118AT, CA3146AE | CA3118T, CA3146E
CHARACTERISTICS SYMBOL Char. UNITS
= (o]
Ta=25°C Curve
Fig.No.} Min. Typ. | Max. Min. Typ. | Max.
For Each Transistor !
Collector-to-Base
" Ic=10UA, Ig=0 - 60 72 - 40 72 - v
Breakdown Voltage {BRICBO c u E
Collector-to-Emitter
Breakdown Voltage V(BRICEO fc=1mA, ig =0 - 40 56 - 30 56 - v
llector-to-Substrat Icr = 10 =
Collector-to-Substrate VisRcio [o]] MA, 1g =0 _ 50 22 _ 40 72 _ v
Breakdown Voltage lg=0
Emitter-to-Base
\ g =10UA,Ic=0 -~ 5 7 - 5 7 - \
Breakdown Voltage (BRIEBO E # ¢
- _ see soe
Collector-Cutoff Current Iceo VCE =10V, ig=0 2 - curve 5 - curve 5 HA
Collector-Cutoff Current Iceo Veg =10V, Ig =0 3 - 0.002 100 - 0.002 | 100 nA
Be E & Current Ig=10mA 4 - 85 — - 85 -
orward-Curre
T wfa R ; hgg VCE=5V | lIc=1mA 4 30 100 - 30 100 - -
ransfer Ratio To<10HA 2 — 50 - — 30 —
Base-to-Emitter Voltage VBe Ve =3V, lc=1mA 5 0.63 073 0.83 0.63 0.73 0.83 \
Collector-to-Emitter VeEsat Ic=10mA, 1g = 1mA 6 _ 0.33 _ _ 0.33 _ v
Saturation Voltage
For transistors Q3 and Q4 (Darlington Configeration):
L - ff
Collector-Cuto CA3118AT Iceo| Vee =10V, 15 =0 _ _ _ 5 _ _ _ UA
Current
and
CA3118T
DC Forward-Current
h Vg =5V, Ic=1mA 7 1500 9000 - 1500 9000 - -
Transfer Ratio only FE CE c=im
Base-to-Emitter Vae VgE=BY le =10mA 8 ~ 1.46 - - 1.46 - v
(Q3 to Q4) Ig=1mA 8,9 - 1.32 - - 1.32 -
Magnitude of Base-to- AVBE
Emitter Temperature AT Vce =5V. Ig = 1TmA - - 4.4 - - 4.4 - mv/oc
Coefficient
For transistors Q1 and Q2 (AS a Differential Amplifier):
Magnitude of Input
Offset Voltage |v|o| VeeE =5V, lg =1mA | 10,11 - 0.48 [ - 0.48 5 mv
|vee1 - Vsezl
Magnitude of CA3118AT and Vce =5V,
et ce - 0.9 10 11 0.9 1.0 11 -
hgg Ratio CA3118T only Ig1=lg2=1mA
Magnitude of Base-to-
agnitude of Base-to aVge .
Emitter Temperature - - 19 - - 1.9 - mv/oC
AT IE = TmA
Coefficient
M tude of V
aanity 10 AVio Vg =5V,
(VBg1 - Vgg2) Temp- _ fen = Lo = 1 mA - - 1.1 - - 11 - uvioc
erature Coefficient AT c1='c2 m
Magnitude ot CA3146AE
Input Offset and | Vce =5V, 12 0.3 2 0.3 2 A
Current CA3146E o Icy =lcy= 1 mA ’ - : H
|I|o‘|~l|02 only
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CA3118, CA3146, CA3183

DYNAMIC ELECTRICAL CHARACTERISTICS — CA3118 and CA3146 Series
TEST CONDITIONS

SYM- Typ. CA3118AT CA3118T
CHARACTERISTICS BOL Ta = 250C Char. UNITS
Curve CA3146AE CA3146E

Fig.No.| Min. Typ. Max. | Min. Typ. Max.

f=1kHz, Vcg = 5V,
Low Fraquency Noise Figure NF Ic = 100 HA, Source 14 - 325 - - 3.25 - dB
resistance = 1 k§2

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

Foward-Current Transfer hte 16 - 100 - - 100 - -
Ratio f = 1kHz, Vg = 5V,
Short-Circuit Input = _ _ _
Impedance hyg Ig = ImA 16 2.7 - 35 1391
Open-Circuit Qutput hoe 16 - 156 - - 5.6 - Hmho
Impedance
Open-Circuit Reverse - hre 16 - 1.8x104 - - 1.8x10 4 - -
Voltage Transfer Ratio
Admittance Characteristics*
Foward Transfer Admittance Yie 17 - 31415 - - 31j1.8 - mmho
Input Admittance Y f=1MHz, Vcg =5V, 18 - 0.35+)0 04 - - 0.3+)0.04 - mmho
QOutput Admittance Yoe Ic=1mA 19 - 0 001+)0.03 - - 0.001+;0.03 - mmho
Raverse Transter Admittance Yre 20 See curve See curve mmho
Gain-Bandwidth Product fr VCE =5V, Ig = 3mA 21 300 600 - 300 600 - MHz
Emitter-to-Base Capacitance CgB Veg=5V.Ig=0 22 - 070 - - 0.70 - pF
Collector-to-Base Capacitance Ccp Veg=5V,Ic=0 22 - 0.37 - - 0.37 - pF
Collector-to-Substrate Cel Vel =5V, Ic=0 22 - 22 - - 22 - pF

Capacitance

STATIC ELECTRICAL CHARACTERISTICS — CA3183 Series

TEST CONDITIONS LIMITS
Typ.
CHARACTERISTICS | SYMBOL Ta=25°C Char CA3183AE CA3183E UNITS
Curve

Fig. No Min. I Typ. | Max. Min. I Typ.l Max.

For Each Transistor:

Collector-to-Base v le=100UA. =0 50 a0 v

Breakdown Voitage {BRICBO c HA, e
Cotlector-to-Emutter

v Ig=1mA, Ig=0 - 40 - - 30 - - \

Breakdown Voltage | BRICEQ ¢ 8
Collector-to-Substrate Ict=100lA, 1g=0,

V{BRICIO _ - 50 - - 40 - - v

Breakdown Voltage ifg=0
Emitter-to-Base

v |g = 500HA, Ic=0 - 5 - - 5 - - "

Breakdown Voltage (BR)EBO E “ ¢
Collector-Cutoff Current icCEO Veg =10V, lg=0 23 - - 10 - - 10 HA
Coilector Cutoff Current iceo Veg =10V.Ig =0 24 - - 1 - - 1 HA
DC Forward-Current N V=3V, Ig =10mA 25,26 40 - - 40 - -

Transter Ratio FE Vce =5V, Ig = 50mA = 40 - - 40 - -
Base-to-Emitter Voitage VBE Vce =3V, Ig = 10mA 27 0.65 075 0.85 0.65 075 085 \4
Collector-to-Emitter

"V, lg =50mA, Ig = 8 - A X - .
Saturation Voltage CEsat C mA, Ig = 5mA 2 1.7 3.0 1.7 30 v
For Transistors Q1 and Q2 (As a Differentisi Amplifier}:
Absolute Input Offset
|viol 29 - 0.47 5 - 047 5 mv
Voltage
Vge =3V, Igc=1mA
Absolute Input Offset |' | 30 078 25 0.78 25 A
Current 10 g 8 . . u

* A maximum dissipation of 5 transistors x 150mW = 7560mW 15 possible for a particuiar application.
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CA3118, CA3146, CA3183

TYPICAL STATIC CHARACTERISTICS CURVES — CA3118 and CA3146 SERIES
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TYPICAL DYNAMIC CHARACTERISTICS CURVES (FOR ANY TRANSISTOR) — CA3118, CA3146 SERIES
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Fig. 29— I V/g] vs. I for differential amplifier (Q1 and Q2).
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TYPICAL STATIC CHARACTERISTICS CURVES — CA3183 SERIES
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Fig. 28 — Vo sat vs. I for any transistor,
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Fig. 30~ |l1g)| vs. I¢ for differential amplifier (Q1 and 02).




