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CA3096, CA3096A

CA3096C

N-P-N/P-N-P Transistor Arrays

Applications

¢ Five-independent Transistors
» Three N-P-N and
*» Two P-N-P

* Differential Amplifiers

* DC Amplifiers

* Sense Amplifiers

¢ Lovel Shifters

* Timers

* Lamp and Relay Drivers

* Thyristor Firing Circuits

¢ Temperature-Compensated Amplifiers

¢ Operational Amplifiers

Description

The CA3096C, CA3096, and CA3096A are general
purpose high-voltage silicon transistor arrays. Each array
consists of five independent transistors (two p-n-p and
three n-p-n types) on a common substrate, which has a
separate connection. Independent connections for each
transistor permit maximum flexibility in circuit design.

Types CA3096A, CA3098, and CA3096C are identical,
except that the CA3098A specifications include parameter
matching and greater stringency in ICBO, ICEQ, and
VCE(SAT). The CA3096C is a relaxed version of the
CA3096.

The CA3096C, CA3096, and CA3096A are supplied in
16-lead dual-in-tine plastic packages (E-suffix), and In
16~ lead Small Outline packages (M suffix). The CA3096 is
also available in chip form (H suffix).

CA3096A, CA3096, CA3096C
Essential Differences

CHARACTERISTIC CA3098A | CA3096 | CA3096C

V(BR)CEO (V) Min.

n-p-n 35 35 24

p-n-p ~40 -40 -24
V(BR)CBO (V) Min.

n-p-n 45 45 30

p-n-p -40 -40 -24
hFe @ 1 MA

n-p-n 150-500 150~500 100-670

p-n-p 20-200 20-200 15-200
hFE @ 100 pA

p-n-p 40-250 40-250 30-300
Icgo (nA) Max.

n-p-n 40 100 100

p-n-p -40 -100 -100
IceQ (PA} Max,

n~p-n 100 1000 1000

p-n—p -100 -1000 -1000
VGE(SAT)(V) Max.

n-p-n 0.5 0.7 0.7
'V]ol(mV) Max.

n-p-n S5 - -

p-n-p 5 - -
|||o|(uA) Max.

n-p-n 0.6 - -

p-n-p 0.25 - -

Pinout CA3096, CA3096A, CA3096C

16 PIN PACKAGES
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CA3096, CA3096A, CA3096C

MAXIMUM RATINGS, Absolute-Maximum Values:

EACH EACH
NP-N P-N-P
COLLECTOR-TO-EMITTER VOLTAGE, VCEO
CA3096A ,CA3096 . . . Lo e 35 —-40 v
CA3096C . P 24 —24 v
COLLECTOR-TO-BASE VOLTAGE VCBO
CA3096A ,CA3096 . . e 45 —40 v
CA3096C . . L 30 -24 v
COLLECTOR-TO- SUBSTRATE VOLTAGE VCIO
CA3096A ,CA3096 . . . Lo 45 - v
CA3096C . Lo 30 — \"
EMITTER-TO- SUBSTRATE VOLTAGE VEIO
CA3096A ,CA3096 . . Lo - —40 v
CA3096C . . P —-24 v
EMITTER-TO-BASE VOLTAGE VEBO
CA3096A , CA3096 . P 6 —40 v
CA3096C P PR 6 —-24 v
COLLECTOR CUHRENT IC (All Types) o 50 -10 mA
POWER DISSIPATION PD
UptoTy = 55 C:
Device (Total} . . . . . . . . . . . . . . 750 mw
Eech Transmur P S 200 mwW
Above T, = 65°C derate finearly at . . . . . 6.67 mw/°C
AMBIENT-TEMPERATURE RANGE, TA
Operating. ) —55 10 +125°C
Storage . —65 to +150°C
LEAD TEMPEHATURE (DURlNG SOLDER|NG)
At distance 1/16 £ 1/32 inch (1,59 £0.79 mm)
from case for 10 s max. . 265°C
STATIC ELECTRICAL CHARACTERISTICSat Ty = 25°C
For Equipment Design
CHARAC- | TEST LIMITS
TERISTIC [CONDITIONS CA3096A CA3096 CA3096C UNITS
Min. ITyp. I Max., Min.] Typ. I Max Min.l Typ. IMau.
For Each n-p-n Transistor
18O Veg=10V. | — [0001] 4o - Jooo1] 100] - Jo.001] 100 nA
'E =0
ICEO vcg=10V, | — |o.oo6 | 100| - |o0.006 |1000| -~ | 0.006]|1000| na
lB =0
V(BRICEQ|ic = 1mA, 3s| so| - | 3] so| - | 2a] 3[ -] v
lB =0
V(BR)CBO |c= 10 uA, 45 100 - 45 100 - 30 80 - Y
Ig=0
vigricio Jici = 10uA, 45| 100 - | 45| 100| - | 30| 80| - | v
|B = |E =0
V(BRIEBO|ig = 102A, 6 sl - | s g| -| s 8| - | v
IC =0
Vz l2 = 10pA 6 79| 98 6 791 98 6 7.9] 98
VCE(SAT) Ic =10 mA, - 0.24 05 - 0.24 0.7 - 0.24) 0.7
IB =1 mA
VBE(Note 1)1 = 1 mA 06| 069|078]| 06| 069|078 06 069|078} V
hpgNote 1y YCE = 5V 150 | 390 | s00|150| 390| s00|100| 390| 670
[AVae/ATI |Ig = 1mA, - 191 - | - 191 - | - 1.9f - [mv/C
{Note 1) [Vcg =5V




CA3096, CA3096A, CA3096C

STATIC ELECTRICAL CHARACTERISTICS at Ta= 25°C (Cont'd)
For Equipment Design

CHARAC- | TEST LIMITS
TERISTIC [CONDITIONS|  CA3096A CA3096 CA3096C UNITS

Min.ITyp. I Max. Min.’ Typ. l Max Min.] Typ. IMax.

For Each p-n-p Transistor

ICBO Veg= -10v, | - | oood -a0 006 [-100] - |-0.068|100| na
|E:0
Iceo Ve = - 10V, 0.12 |-100| - | 01210000 - |-0.12]-1000 nA
ig=0
Vigriceo|lc=-100uA, | 40 75 a0 -75| - | 24| -30] - Y,
lB;O
Vigriceollc= 10uA. | 40| so| - | 40| -80 -24| -e0| - v
IE:0
VigriEBO|'lE= ~10uA, | -40 | 100 --40 | - 100 - |-24| -so| - v
lC:D
VigRIEIO [lEI " 104A. | -40 | 100 40| -100 24| 80| -| v
lg=lc 0
VCE(SAT) [ig= -1 mA, 016 | 04 016 | 04| - |-016[-04] Vv
Ig - - 100 A
VBE Ic=-100pA [-05| -06|-07}os| —06|-07]-05| —06]-07] Vv
(Note 1) [Vcg=-5V
Ic=—100pA | 40| 85| 250 40| 85| 250| 30| 85| 300
Veg=-5V
hFE
le=—1mA, 20!
(Note 1) vC 7rgv, 20| 47] 200 20{ 47| 200| 15| 47 0
CE= - o
|AVRE /AT lg= ~100uA, . 292 . 22 B . 2.2 _ |mv/C é
{Note 1) VCE’ S5V E

lcBO Collector-Cutoff Current Vz Emitter-to-Base Zener Voltage
Iceo Collector-Cutoff Current VCE(SAT) Collector-to-Emitter Saturation
VlBR)CEO Collector-to-Emitter Breakdown Voltage
Voltage VBE Base-to-Emitter Voltage
V(gR)CcBO Collector-to-Base Breakdown heg DC Forward-Current Transfer
Voltage Ratio
VigRicIo Collector-to-Substrate Break- AV /ATl Magnitude of Temperature
down Voltage Coefficient: (for each transistor)

VigR)EBO Emitter-to-Base Breakdown
Voltage

NOTES:
1. Actual forcing current ia via the emitter for this test.
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CA3096, CA3096A, CA3096C

STATIC ELECTRICAL CHARACTERISTICSat Ty = 25°C (CA3096A Only)

For Equipment Design

LIMITS
TEST
CHARACTERISTIC CONDITIONS CA3096A UNITS
Min. lTyp. |Max.
For Transistors Q1 and Q2 (as a Differential Amplifier}
Absolute Input Offset Voltage, V|l - [ 03] 5| mv
Absolute Input Offset Current, |}l Veg=5V, Igc=1mA — |0.07]06 | uA
Absolute Input Offset Voltage 1AV gl
Temperature Coefficient, AT -~ 1.1] - /JV/OC
For Transistors Q4 and Q5 (As a Differential Amplifier)
Absolute Input Offset Voltage, V|l - 10.15 5] mv
Absolute Input Offset Current, |11l Veg=—5V, g =—100uA - 21250 | nA
Absolute Input Offset Voltage  [AV gl Rs=0
Temperature Coefficient, AT - |064| — juv/C
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{n-p-nj). function of temperature (n-p-n).
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Fig. 3 —~ Collector cut-off current ”CBO} asa
function of temperature (n-p-n}.
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0.1
COLLECTOR CURRENT (T ) —ma

Fig. 4 — Transistor (n-p-n) hgg as a function of
collector current.




BASE-YO-EMITTER YOLTAGE (Vpg)—¥

CA3096, CA3096A, CA3096C

DYNAMIC
ELECTRICAL CHARACTERISTICS at

Ta=25°C

Typical Values Intended Only for Design Guidance

Fig 5 — Vgg (n-p-n) as a function of collector
current.

TEMPERATURE —*C

Fig. 6 — Vgg (n-p-n) as a function of tempera-

ture.
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TYPICAL
N1
CHARACTERISTICS TEST CONDITIONS VALUES UNITS
For Each n-p-n Transistor
= 1kH =
Noise Figure (tow frequency), NF ‘fc l '; mZAVg:: 15k\§.2 2.2 dB
Low-Freguency, Input Resistance, R; f=1.0kHz, V=5V, 10 k2
Low-Frequency Output Resistance, R, Ic=1mA 80 k2
Admittance Characteristics:
Forward Transfer Admittance,  9fe 5 mmho
Yfe bfe *]13
Yie | f= 1MHz Vg =5V, 22
input Admittance, Vie | Ic=1mA j3.1 mmho
¢ big
0.76
Output Admittance, doe mmho
Yoe R
oe j2.4
Gain-Bandwidth Product, it Vcg=5V.lc=10mA [ 280 MHz
Veg =5V.Igc=5mA 335
Emitter-to-Base Capacitance, Cgg Veg=3V 0.75 pF
Collector-to-Base Capacitance, Ccg Veg =3V 0.46 pF
Collector-to-Substrate Capacitance, Co) | Vg =3V 3.2 pF
For Each p-n-p Transistor
. . t=1kHz
N F low f NF ’
oise Figure (low frequency), I = 100 4A, Rg - 1 k2 3 dB
Low-Frequency Input Resistance, R, f=1kHz,Vcg=56V, 27 393
Low-Frequency Output Resistance, Ry Ic =100 uA 680 k2
Gain-Bandwidth Product, fy V=5V, Ig=100uA| 6.8 MHz
Emitter-to-Base Capacitance, Cgg Vegg = -3V 0.85 pF
Collector-to-Base Capacitance, Ccg Veg = -3V 225 pF
Base-to-Substrate Capacitance, Cg) vg =3V 3.06 pF
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CA3096, CA3096A, CA30396C
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CA3096, CA3096A, CA3096C

. T
3 r ® ! i | Psource-%004a T
e . ' 5 1
PN | faut -

(Q*,; |

el N

)

-
U
S
PE
/2
5
18
5
b

02 \

o
,
+
.
NOISE FIGURE ~~ 48
5
¥
1
1

MAGNITUDE OF (NPUT OFFSET VOLTAGE IV | — mv

/
[
\
TN
i
;

&
II’
II/
y

1

o0 o « 0
COLLECTOR CURRENT (1) —ma

Fig. 15 — Magnitude of input offset voitage

0

|
-

| B

&

i i
o 7 €% e 500 0
FREQUENCY (t)—unz

IVIO' as a function of collector Fig. 16 — Noise figure as a function of frequen-
current for p-n-p transistor Q4-0Qg cy for n-p-n transistors.
Rsoumce (K0 ! ; 28] l l Asounce 110K T 1]
o P ! : T
i 24f o} . i
T ] C | { -
' <
; 20 . 1 bt
H i 2 o i i
l I O N
o . w 16 (‘%’)
H 3 § . R
2 2 '
“ A T w2 ¢ P 4
g H ’ i ;
L /
N Tl SV 1
'_\,:E"'-,-*—---ﬂ—s-- i N
¥ [~~~ 4
, = 4 I~
1, —
9
do oo Z 468y, I 468, 2 468
FREQUENCY (1" —KH1 FREQUENCY (1) —Kptr
Fig. 17 — Noise figure as a function of frequen- Fig. 18 — Noise as a function of frequency for
cy for n-p-n transistors. n-p-n transistors.
Rsounce * 100 X3 —— 1 400 CoLLECTOR - TO - EMITTER VOLTAGE (Ut av
H % "] ™~
- 300 / N
. £
H = // @
| 7 3 / <t
£ ] =
3 H & 200|- B T = e o B EE o =
4 T L
B -
]
i H /
1 e | , s
H z
n FH
3
Tt = o
o ey %00 o 2 4+ ¢ 80 7 + s a0
FREQUENCY (1) — XMz COLLECTOR CU’R{NY(ICI ~mA
Fig. 19 — Noise figure as & function of frequen- Fig. 20 — Gain-bandwidth product as a function
cy for n-p-n transistors. of collector current (n-p-n).
9 ‘ , ] 1030 s| FREQUENCY (1)) kit
35—t - l ' —
so\.»—r S —*L - g -
COLLECTOR-TO-SUBSTAATE
5 \ CAPACITANCE (C¢ 1 = . ™
| o28f—- 1 1 o N
w € ~J ~J
H Y 4 NP,
¥ 20 s 2 »
= = Ao N
H T — ] \ N
FEE - - — PPy >
S EMITTER-TO-BASE & \'\ ~
CAPAC) TANC!
oI € ic 1o 5 . -
z AN
o COLLECTOR-T0- BASE CAPACITANCE (Ccy) f N
i \
° Y 4 3 ¢ 7T 8 % « 00 ot ' 0
81AS VOLTAGE —V COLLECTOR CURRENT (I¢|—mA
Fig. 21 ~ Capacitance as a function of bias Fig. 22 — Input resistance as & function of
voltage (n-p-n). collector current.

7-39



CA3096, CARI96A, CA3096C
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CAPACITANCE —pF

CA3096, CA3096A, CA3096C
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CA3096, CA3096A, CA3096C
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Fig. 39 — Cascade of ditferential amplifiers using CA3096A
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CA3096H

The photographs and dimensions represent a chip
when it is part of the wafer. When the wafer is cut
into chips, the cleavage angles are 57 instead of
80" with respect to the face of the chip. Therefore,
the isolated chip is actually 7 mils (0.17 mm)
larger in both dimensions.

Dimensions 1 parentheses are in millimeters and
are derwved from the basic inch dimensions as in-
dicated. Grid graduations are in mils (10~ jnch).
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