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N-P-N/P-N-P Transistor Array

Five-Independent Transistors: Three n-p-n

and Two p-n-p
Applications:
n Diftferential Amplifiers
a DC Amplifiers
= Sense Amplifiers
a Level Shifters
s Timers
s Lamp and Relay Drivers
m Thyristor Firing Circults
s Temperature-Compensated Amplifiers
s Operational Amplifiers
RCA-CA3096CE, CA3096E, and CA3096AE are general- CA3096AE, CA3096E, CA3096CE
purpose high-voltage silicon transistor arrays. Each array ESSENTIAL DIFFERENCES
consists of five independent transistors (two p-n-p and CHARACTERISTIC | CA3096AE|CA3096E |CAID96CE
three n-p-n types) on a common substrate, which has a VisRiceo (V)
separate cqnnection. independent connections for each Min. npn 35 35 24
transistor permit maximum flexibility in circuit design. ) pnp —40 —40 -24
Types CA3096AE, CA3096E, and CA3096CE are identical, Vigricao V! 5 - %
except that the CA3096AE specifications include parameter Min, L
matching and greater stringency in iceo, lceo, and VCe(SAT). Ll —40 —40 -2
The CA3096CE is a relaxed version of the CA3096E. hpg @1 mp:‘_w 160500 | 150600 | 100670
The CA3096CE, CA3096E, and CA3096AE are supplied in e 20180 | 20180 | 15200
16-lead dual-in-line plastic packages. (E-suffix). The ST
CA3096 is also available in chip form. (H suffix). FE ’:,n o 40200 | 40200 | 30-300 -
icgo (0A)
:BO i np-n 40 100 100
o pp 0| 0| -to0
Igeo (nA)
n-p-n 100 1000 1000
® & @O © Max. onp —100 | —1000 | —1000
VGE(SAT) (V)
Max. p-n-p 0.5 0.7 0.7
Vol (mV)
0'0203 Qq % Malf mn-frn 5 - -
i pro-p 1) - -
ol trA) 08
n-p-n X - -
o 0 @ G Max. p-n-p 0.26 - -
SUBSTHATE

= $2¢5-20308

Schematic Diagram
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MAXIMUM RATINGS, Absolute-Maximum Values:

T:'43-25

EACH EACH
N-P-N PNP
COLLECTOR-TO-EMITTER VOLTAGE, VCEO
CA3096AE, CA3096E . . e e e 35 -40 \'
CA3096CE . ... 24 —24 v
COLLECTOR-TO-BASE VOLTAGE, VCBO
CA3086AE, CA3096E . . ... ... 8 —40 v
CA3096CE . . e e e 30 -~24 v
COLLECTOR-TO-SUBSTRATE VOLTAGE, VCIO
CA3096AE, CA3096E . . . ... . . 4 - v
CA3096CE . . P - v
EMITTER.-TO-SUBSTRATE VOLTAGE, VElo
CA3096AE, CA3086E . . . e e e - —40 \
CA3096CE . . e e e = —24 v
EMITTER-TO-BASE VOLTAGE VEBO
CA3096E, CA3096E . . e 6 —40 v
CA3096CE . . e e e e e e 6 —24 v
COLLECTOR CURRENT, ‘c (AliTypes) . . . . . . . . 50 -10 mA
POWER DISSIPATION, Pp:
Upto T, =55°C:
Device (Total) . . . . . .« . . « « . + . . 750 mwW
Each Transnstor - e e e e e e 200 mwW
Above T, = 55°C derate linearlyat . . . . . . . . . 6.67 mw/°c
AMBIENT-TEMPERATURE RANGE, TA
Qperating . . . -55 to +125°C
Storage . —65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
At distance 1/16 £ 1/32 inch (1.69 £0.79 mm)
from case for 10 s max. . 265°C
STATIC ELECTRICAL CHARACTERISTICS at Tp = 25°C
For Equipment Design
CHARAC- |  TEST LIMITS
TERISTIC |CONDITIONS CA3096AE CA3096E CA3096CE UNITS
Min.lTyp. | Max.| Min.I Typ. I Max Min.l Typ. l Max.
For Each n-p-n Transistor
lcBO Veg=10V, — 10.001 40| — |0.001| 100} — {0.001] 100| nA
lg=0
'CEO VCE‘—‘ 10V, — |0.006 100} — {0.006 |1000] — | 0.006|1000| nA
IB =0
V(BRICEO[ic=1mA, 5] s0f{ - | 35| so| - | 2| 35| - [ V
IB =0
V(BR)CBO tc=10uA, 451 100 - 45 100 - 30 80} — \%
lg=0
VigRICIO |Ic1 = 10KA, 45| 100| - | 45| 100 - 30 80} - | V
g=lg=0
V(BRIEBO [lg = 101A, 6 g| - | e 8| - | 6 gl - | v
Ic=0
) 17 =10pA 6| 79| 98| 6| 79| 98| 6| 7.9]98
VCE(SAT) Ilc=10mA, — 024 05} — 0.24 07| - 0.241 0.7
ig=1mA
VBE Ic=1mA, 06| 069{078] 06| 069]078| 06| 0.69]0.78 \)
hFE V=5V 150 | 390 | 500|150] 390 | 500| 100| 390 670
IAVRg/ATI [Ic=1mA, - 19 - | - 18] - | - 19| - [mvrc
V=5V
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STATIC ELECTRICAL CHARACTERISTICS at Tp = 25°C (Cont'd)

For Equipment Design

CHARAC- TEST

LIMITS

TERISTIC {CONDITIONS CA3096AE

CA3096E CA3096CE UNITS

Min | Typ. | Max|Min] Typ. | Max] Min] Typ. |Max.

For Each p-n-p Transistor

lcgo  |Vcg=-10V, | - |-0.008 —40| — |-0.06]-100| — |-006}-100 | nA
|E=0

IcEO Veg=-10V, | - |-0.12 |-100] - |-0.12[-1000) — }-0.12[-1000 nA
|B=0

V(gRicEO|lc=—100kA, |40 | ~75 —40| -715| —|-24| -30| - | Vv
Ig=0

V(gRicBO|'c=—10KA, |40 | —80 —40| 80| - |-24| -60| - | V
lg=0

V(BR)EBo|E=—10[1A, —40 | —100 -40| —100 — {—24| -80( - \
lc=0

Vigrjelo |igt = 100A, [ -40 | -100; — |-40| —100} — _24] -8} -} V
Ig=lc=0

VCE(SAT) lc=—1mA, | — |-016|-04| — |-0.16|-04} — |-0.16 | -04} V
1g=—100pA

VBE Ig=—100pA, |-05| —0.6 |-0.7 05| —0.6|-0.7|-05} ~0.6 | ~0.7 v
VCE=—5V
lg=—100pA, 40 85| 250 | 40 85| 250 30 85 | 300
Veg=-5V

hEE
Ig=—1mA, 20 47 | 200 20 47| 200§ 15 47 | 200
VCE=—5V

|AVgg/ATI{ic=—1000A, | — 22 -1 - 221 - | - 22| —|mvrc
VCE=—5V

Icso Collector-Cutoff Current vz Emitter-to-Base Zener Voltage

Iceo Collector-Cutoff Current VCE(SAT) Collector-to-Emitter Saturation

V(BRICEQ Collector-to-Emitter Breakdown Voltage
Voltage VBE Base-to-Emitter Voltage

V(sRjcBO Collector-to-Base Breakdown hFE DC Forward-Current Transfer
Voltage Ratio

V(BRICIO Collector-to-Substrate Break-
down Voltage

V(BR)EBO Emitter-to-Base Breakdown
Voltage

[AVgg/AT] Magnitude of Temperature
Coefficient: (for each transistor)
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“Arrays ) 3’
CA3096, CA3096A, CA3096C T-493-25

STATIC ELECTRICAL CHARACTERISTICSat Tp ™ 25°C (CA3096AE Only)
For Equipment Design

LIMITS
TEST
CHARACTERISTIC CONDITIONS CA3096AE _|UNITS
Min. ITyp. lMax.

For Transistors Q1 and Q2 (as a Differential Amplifier)
Absolute Input Offset Voltage, [Vl - 1031 5] mV
Absolute Input Offset Current, ljg!  |VcE=5 V,lc=1mA — 1007106 | pA
Absolute Input Offset Voltage  |AV)pl

Temperature Coefficient, AT - | 114] = |pvrc
For Transistors Q4 and Q5 (As a Differential Amplifier)
Absolute Input Offset Voltage, V|0l — 016 5| mV
Absolute Input Offset Current, il Veg=-5V.lc=—100pA | ~ 2(250 | nA
Absolute Input Offset Voltage AVl Rg=0

Temperature Coefficient, AT — losa| — Juv/c
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Arrays

CA3096, CA3096A, CA3096C

TH3-

DYNAMIC
ELECTRICAL CHARACTERISTICS at Tp = 25°C
Typical Values intended Only for Design Guidance

TYPICAL
CHARACTERISTICS TEST CONDITIONS VALUES UNITS
For Each n-p-n Transistor
I f=1kHz Vcg =5V,
Noise Figure {low frequency), NF ic = 1mA, Rg= 1k 2.2 dB
Low-Frequency, Input Resistance, R; f=1.0kHz, Vgg=5V, 10 k2
Low-Frequency Output Resistance, Rg Ic=1mA 80 k§
Admittance Characteristics:
Forward Transfer Admittance, ~ Sfe. 75 mmho
Yfe bgg —-13
. Gie | £=1MHz VeE=5V, 22
Input Admittance, Yie 'tg Ic=1mA 3.1 mmho
0.76
Output Admittance, v E’_S mmho
% boe j2.4
Gain-Bandwidth Product, T Vgg=5V.lc=10mA | 280 MHz

Vcg=5V.Ic=5mA 335

Emitter-to-Base Capacitance, Cgg Vgg=3V 0.76 pF
Collector-to-Base Capacitance, Ccg Veg =3V 0.46 pF
Collector-to-Substrate Capacitance, Coy | Vg =3V 3.2 pF
For Each p-n-p Transistor
f=1kHz
ise Fi low fi '
Noise Figure (low frequency), NF o= 1004A, Rg = 1kQ2 3 dB
Low-Frequency Input Resistance, R; f=1kHz, V=5V, 27 (39
Low-Frequency Output Resistance, Ry lc = 100 pA 680 kQ
Gain-Bqndwidth Product, ft Veg=5V.lc= 100uA| 6.8 MHz
Emitter-to-Base Capacitance, Cgpg Vgg=-3V 0.85 pF
Collector-to-Base Capacitance, Ccp Veg=-3V 2.25 pF
Base-to-Substrate Capacitance, Cg| Vg =3V 3.05 pF
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CA3096, CA3096A, CA3096C T°43:-25
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Arrays

CA3096, CA3096A, CA3096C
T 3.25

Fig. 21 — Capacitance as a function of bias
voltage (n-p-n).
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supply using CA3096E.
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1% 1% oytPUT
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D %2 4 +(
0) 0 Features:
e 1. Can be operated with either dual
supply or single supply.
Q A
aC 2. Wide-input common-mode range
5|Kn:k ® sk +5Vto—-5V.
1% S
3. Low bias current: <1 pA.
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Fig. 39 — Cascade of differential amplifiers using CA3096AE.
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CA3096H
The photographs and dimensions represent a chip
when it is part of the wafer. When theowafer is cut
. into chips, the cleavage angles are 57 instead of
Dlmem{ons in parentheses are in millimeters and go" with respect to the face of the chip. Therefore,
are derived from the basic inch dimensions as in- the isolated chip is actuslly 7 mils (0.17 mm)

dicated. Grid graduations are in mils (10—3 inch). larger in both dimensions
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