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General Purpose N-P-N

March 1993 Transistor Arrays
Features Description
+ Two Matched Transistors: Vgg Matched t5mV; Input The CA3045 and CA3046 each consist of five general
Offset Current 2uA Max at Ig = 1mA purpose silicon n-p-n transistors on a common monolithic
« 5 General Purpose Monolithic Transistors substrate. Two of the transistors are internally connected to

form a differentially connected pair.

* Operation From DC to 120MHz The transistors of the CA3045 and CA3046 are well suited to

« Wide Operating Current Range a wide variety of applications in low power systems in the DC
through VHF range. They may be used as discrete transis-
* Low Noise Figure 3.2dB Typical at 1kHz tors in conventional circuits. However, in addition, they
» Full Military Temperature Range -55°C to +1 25°C provide the very significant inherent integrated circuit
advantages of close electrical and thermal matching.
Applications . .
PP Ordering Information
« Three Isolated Transistors and One Differentially
Connected Transistor Pair for Low Power Applications PART TEMPERATURE
at Frequencies from DC Through the VHF Range NUMBER RANGE PACKAGE
« Custom Designed Differential Amplitiers CA3045 -55°C 1o +125°C | 14 Lead Ceramic Sidebraze DiP
« Temperature Compensated Amplifiers CA3045F -55°C to +125°C | 14 Lead Ceramic DIP
CA3046 -55°C to +125°C | 14 Lead Plastic DIP
« See Application Note, AN5296 “Application of the +125°C |14 Lead Plastic
CA3018 integrated-Circult Transistor Array” for [CA3046M -55°C to +125°C | 14 Lead SOIC
Suggested Applications CA3046M96 | -55°C to +125°C | 14 Lead SOIC*

* Denotes Tape and Reel
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CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures.
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Specifications CA3045, CA3046

Absolute Maximum Ratings (T, = +25°C) Operating Conditions
Collector-to-Emitter Voltage (Vege) - -+ v vvvvervnenennnnn. 15V Operating Temperature Range ............. -55°C < Tp £ +125°C
Collector-to-Base Voltage (Vego) - -« v v vvvveevineennnnnn. 20V Storage Temperature Range................ -65°C < T, < 150°C
Collector-to-Substrate Voltage (Veo)(Note 1) ............. 20v
Emitter-to-Base Voltage (VEgo) <+ vvvvenrnnineanrnnnnnns.. 5v
Collector Curment (Ig) .. .oovvveeieeverenrennn.ns 50mA
Power Dissipation
CA3045 Each Transistor Total Pkg.
UptoTa=+75°C..........cvtt. 300mw 750mwW
Above Ty =+75°C................ Derate Linearly 8mw/°C
CA3046, CA3045F Each Transistor Total Pkg.
UptoTa=455°C............... 300mwW 750mw
Above T, =+55°C............. Derate Linearly 6.67mW/AC
Junction Temperature. ... ....o.vvvrevnrennrnnennn. +175°C
Junction Temperature (Plastic Package) ............... +150°C
Lead Temperature (Soldering 10Sec.). . .....ovvnnn. .. +300°C
CAUTION: Stresses above thosa listed in “Absolute Maximum Ratmgs may cause permanent damage to the device. This is a stress only rating and operation
of the device at thess or any othar conditions above those indk d in the op | sections of this specification is not implied.

Electrical Specifications T, = +25°C, Characteristics apply for each transistor in CA3045 & CA3046 as specified.

umMiTs
PARAMETERS SYMBOL TEST CONDITIONS MIN I TYP MAX | UNITS

STATIC CHARACTERISTICS
Collector-to-Base Breakdown Voltage Viericeo | le = 10uA, Ig=0 20 60 - v
Collector-to-Emitter Breakdown Voltage Vierceo |lc=1mA,lg=0 15 24 - v
Collector-to-Substrate Breakdown Voltage Viericio lo=10pA, ig =0 20 60 - v
Emitter-to-Base Breakdown Voltage Vierigso | le=10pA, lg=0 5 7 - v
Collector Cutoff Current (Figure 1) leeo Vep=10V,lg=0 - 0.002 40 nA
Collector Cutoff Current (Figure 2) lceo Vee=10V,1g=0 - Sae Fig. 2 0.5 pA
Static Forward Current Transfer Ratio (Static heg Veg=3V le = 10mA - 100 - -
Beta) (Note 2) (Figure 3) o= 1mA Py 100 " "

Ic = 10pA - 54 - -
Input Offsat Current for Matched Pair Q, and Vee =3V, lg=1mA - 0.3 2 pA
Q. oy - lioz! (Note 2) (Figure 4)
Base-to-Emitter Voltage (Note 2) (Figure 5) Ve Vee =3V le=1mA - 0715 -

lg = 10mA - 0.800 - v
Magnitude of Input Offet Voltage for Differen- Veg=3V,lg=1mA - 0.45 5 mv
tial Pair [Vgg, - Vel (Note 2) (Figures 5, 7)
Magnitude of input Offset Voltage for Isolated Vee=3V,Ig=1mA - 0.45 5 mv
Transistors Vg, - Ve, Vgey - Vaes!,
IVggs - Vgesl (Note 2) ( Figures 5, 7)
Temperature Coefficient of Base-to-Emitter AVge Vee =3V, Ig = tmA - -1.9 - mv/eC
Voltage (Figure 6) —_—

AT

Collector-to-Emitter Saturation Voltage Vees lg=1mA, Iz = 10mA - 0.23 - v
Temperature Cosfficiont: Magnitude of Input IAVIOI Vee =3V, lg = 1mA - 1.1 . uvree
Ofiset Voltage (Figure 7) i
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Specifications CA3045, CA3046

Electrical Specifications T, = +25°C, Characteristics apply for each transistor in CA3045 & CA3046 as spacified. (Continued)

LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN TYP l MAX | UNITS
DYNAMIC CHARACTERISTICS
Low Frequency Noise Figure (Figure 9) NF f=1kHz, Vgg = 3V, Ig = 100pA, - 3.25 - dB
Source Resistance = 1kQ
Low Frequency, Small Signal Equivalent
Circuit Characteristics
Forward Current Transfer Ratio (Figure 11) hge f=1kHz, Vee =3V, g = 1TmA - 110 - -
Short Circuit Input Impedance (Figure 11) hg f=1kHz, Veg = 3V, I = 1mA - 35 - kQ
Open Circuit Output Impedance (Figure 11) hoe f= 1kHz, Vg = 3V, lc = 1TmA - 15.6 - umho
Open Circuit Reverse Voltage Transfer hpe f = 1kHz, Vg = 3V, g = 1mA - 1.8x10% - -
Ratio (Figure 11)
Admittance Characteristics
Forward Transfer Admittance (Figure 12) Yee f=1kHz, Vgg = 3V, Ic = 1mA - 31-j15 - -
Input Admittance (Figure 13) Yie f=1kHz, Vgg =3V, g = 1mA - 0.3 +j0.04 - -
Output Admittance (Figure 14) YoE f=1kHz, Vgg = 3V, Ig = 1mA - 0.001 +§0.03 - -
Reverse Transfer Admittance (Figure 15) YRE f=1kHz, Vgg =3V, lg = TmA - See Fig. 14 - -
Gain Bandwidth Product (Figure 16) r Vg = 3V, Ig = 3mA 300 550 - MHz
Emitter-to-Base Capacitance Ces Veg=3V,lg=0 - 0.6 - pF
Collector-to-Base Capacitance Cep Veg=3V,lc=0 - 0.58 - pF
Collector-to-Substrate Capacitance Cao Ves =3V, lc=0 - 2.8 - pF
NOTE:

1. The coliector of each transistor of the CA3045 and CA3046 is isolated from the substrate by an integral diode. The substrate (Terminal
13) must be connected to the most negative point in tha external circuit to maintain isolation between transistors and to provide for normal
transistor action.

2. Actual forcing current is via the emitter for this test.

Typical Performance Curves

S
<z
-
o
B g
17
al.ll
=]
<90
EE

102 3
Ig=0 10 lg=0 —
— 2 —
£ SRl A
&
E Veg= 16V 2 z - Z 27
E Vep =10V : A E 10 . ce=10V 4 {
2 1 Veg =5V N\ 2 2 T - 4
[ T E [ 727
[T
5 1ot § 1 Veg =5V /4
=4
=1 2
o s o 4
& 10? 5 107 /4
E — E 7
-t
g 102 2 102 L
5)
104 L 103 ]
] 25 50 75 100 125 0 25 50 75 100 125
AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C)
FIGURE 1. TYPICAL COLLECTOR-TO-BASE CUTOFF CURRENT FIGURE 2. TYPICAL COLLECTOR-TO-EMITTER CUTOFF
vs TEMPERATURE FOR EACH TRANSISTOR CURRENT vs TEMPERATURE FOR EACH
TRANSISTOR

6-17



HARRIS SEMICOND SECTOR

BIE D

BN 4302271 004LY998 DA5 EMHAS

CA3045, CA3046

Typical Performance Curves (Continued)
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Typical Performance Curves (Continued)
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Typical Performance Curves (Continued)
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