LINEAR INTEGRATED CIRCUITS

CA3011, CA3012 .
Wide-Band Amplifiers

FEATURES & APPLICATIONS

L ptionally i\igl\ plifier gain: .
power guin at 4.5 MHz —75 dB typ.

Input

"
istics —

limiting vol'e't (knee) =

600 1LV typ. ot 10.7 MHz

® wide frequency capability ~
100 kHz to > 20 MHz

® supplied in the hermetic 10-lead

TO-5 style package

ABSOLUTE-MAXIMUM VOLTAGE LIMITS AT T4 = 25° C

Indicated voltage limits for each teminal ¢
ditions for other teminal

an be applied under the specified voltage

All voltages are with respect to ground (Terminal 8),

NOTE: TERMINALS6, 7, AND 9 OF RCA-CA3011 AND CA3012 ARE USED FOR INTERNAL

CONNECTIONS. DO NOT APPLY VOLTAGES
THESE TERMINALS.

OR MAKE EXTERNAL CONNECTIONS TO

CA30ON
TERMINAL VOLTAGE LIMITS VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 5 8 10
1 -3 +3 - Same as 1 +2.5t0 +1.5 +1.5 Ground +1.5
2 -3 +3 Same as 2 - 2 +2.5 to 41.5 +1.5 Ground +1.5
3 -3 3 3to43 | Sameas] | S | 251045 | 45 | Gowd | 475
4 25 415 -3to+3 | Sameas] ::f 2 - 45 | Gownd | 4.5
5 0 410 3to3 | Sameasl |55 [ 255 | - | Gomd | 45
8 -3 +1.5 -3to 43 Same as 1 Yl «25t045 | 45 | Ground | 415
10 0 +10 -3to 43 Same as 1 +2.510 41.5 +1.5 Ground -
CASE INTERNALLY CONNECTED TO TERMINAL NO.8 (GROUND TtRMINAL)
CA3012
VOLTAGE CONDITIONS AT OTHER TERMINALS
TERMINAL VOLTAGE LIMITS
1 2 3 4 5 8 10
1 +3 - Same as 1 +2.5to +10 +10 Ground +10
2 -3 +3 Same as 2 - » +2.510 +10 +0 Ground +10
3 -3 3 303 | sameasl |ES | aStoodd | +0 | Gowd | 410
' 25 A0 | 31043 | sameasl | = 2 - 40 | Grownd | +10
5 0 +13 -3to 43 Same as 1 'E 5 +2.510 +10 - Ground +10
8 -3 40 3t | Sameasl “ | 25t040 | 410 | Groumd | 410
10 0 +3 -3to 43 Same as 1 +2.5 to +10 +10 Ground -
CASE INTERNALLY CONNECTED TO TERMINAL NO.8 (GROUND TERMINAL)
Example of Use of LIMITS TABLE:
OPERATING-TEMPERATURE RANGE ........ 55t +125° C For RCA-3012, a maximum voltage of +3volts may be applied
STORAGE-TEMPERATURE RANGE .......... -65t0 +150° C to Terminal 1 under the following conditions:

LEAD TEMPERATURE (During Soldering):

At distance 1/16 + 1/32 inch (1.59 + 0.79mm)

from case for 10 seconds max. ............... +265°C
MAXIMUM INPUT-SIGNAL VOLTAGE :

Between Terminals 1and 2. ....................
MAXIMUM DEVICE DISSIPATION .................. 300 mW
RECOMMENDED MINIMUM DC SUPPLY VOLTAGE (Vec) - -

BLOCK DIAGRAM OF TYPICAL FM REC!

Terminal 2 is at the same dc potential as Terminal 1
Terminal 3: do not apply external voltage -

Temminal 4 is at any dc potential between +2.5 and +10 volts
Terminal 5 is at a dc potential of +10 volts

Terminals 6, 7, and 9 are at 0 dc potential (NOT USED)
Terminal 8 is at dc ground potential

Terminal 10 is at a dc potential of +10 volts

EIVER USING RCA-CA3011 OR CA3012

INTEGRATED CIRCUIT WIDE-BAND AMPLIFIER
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Fig. 1 — Schematic diagram for CA3011
and CA3012.
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LINEAR INTEGRATED CIRCUITS

CA3011, CA3012

ELECTRICAL CHARACTERISTICS DISSIPATION TEST SETUP
TEST CONDITIONS LIMITS TYPICAL e
CHARACTERISTICS DC | AMBIENT CHARAC-
weord ERUP  [FREQUENCY| SUPPLY |TEWPERA| ~ RCA RCA TERISTICS
P & voLTAGE| TURE | casoml | CAXI2 |ywirs| curves
PROCEDURE f vee N
Fig. Mc/s | Volts 0c  |Min.| Typ. [Max.] Min. | Typ. | Max. Fig.
55 |- 180 [ -T66[80[135] mw
- 6 25 16090 [133] 66f 90 [121] mw
as |- | -] es| 0[] mw
Total 55 | -]10| -] 97 130] 190] mw oA oovcE b
" - SIPATION (Py)sVecT
Device Pr 6 - 15 +25 195120 [ 187) 97 120{ 167] mW yacs-izniz
Dissipation Fig. 6
A5 | -[wo] -] 95| 100] 167] mw ig.
55 | -] - | -] 1s0] 20 25] mw
- 10 5 | -1 - | -]1s0] 190f 255| mw
a5 | -] - | -11s0] 160] 55| mw
-55 -1 55| - 50| 55 -] dB INPUT-IMPEDANCE COMPONENTS
9 1 6 2 |eo|es| -] eof 66| -] ¢8 TEST SETUP
A | -[{e1| -] % 61] -] B
55 | -|5s9| -] s5] 59| -] B
) 9 1 15 25 les| 0] -]6s] 0] -] a8
Voltage Gain** A +25 | -]65] -] 5] 65] -] B Py
s | -] -| -] ] 1] -[ a8 m"eg.g“'%m’g-
9 1 10 2 |- -] -16] nf -] eum enm) 0
A | -{ -1 -] ss] 66| -] ¢B
o 45 15 w5 leof| 67| -] 60| 7] -] B
0.7 75 5 lsle] -] |6 || °
Input-impedance
Components:
Parallel Input
Rouistance Rw |7 45 15 | o |- 3] -] - 3] -|e| 2
Paralle| Input . .
Capacitance Cin 7 45 15 a5 -1 -] - -1 o 2
Output Impedance
Cgmpoll:el:lg:t . OUTPUT-IMPEDANCE COMPONENTS
araliel Oul
Resistancew Rout 8 45 15 a5 | =|ns| -] -|3s] -] | 3 TEST SETUP
Parallel Out oxd
c,,,ci,m"m CouT 8 45 15 s | -|az| -] -|a2| -] oF 3 (soa'ts%?m
EO\H&.ENT)
Noise Figure NF 10 45 15 @ |-|81] -] -{s17] -] @
Input Limiting i %
Voltage (Knee) vi(lim) 9 45 1.5 +25 -1 300 450' -1 300 ‘(I‘ mw I.
B 92CS-13810
* The total current drain may be determined by dividing P by Vcg. ++ Recommended minimum dc supply voltage (VCC)is 5.5 V. Nominal Fig. 8

load current flowing into terminal § is 1.5 mA at 7.5 V.,

NOISE FIGURE TEST SETUP
+Vee

VOLTAGE-GAIN TEST SETUP

+Veo PROCEDURES
A - Voltage Gain:
1) Set input frequency at desired value,
vi =100 .V ms.

W+

RF VTVM
2) Record vo. (ao&n;og
3) Calculate Voltage Gain A from OR EQUIVALENT)
(%Z.tﬁ A =20 log10 vo/vi —
TYPI 5-MHz
4) Repeat Steps 1, 2, and 3 for each
OR EQUIVALENT) ) h::ency and/or for tempesature desired. NOISE SQURcE 010
- imiti It Knee): "THERMA-NODE"
T et e, TR el Lour
vi =100 mV o_L JT: :’[ 92cs 13814
2) Decrease v to the level at which vo =
is 3 dB below its value for v =100 mV. Ly = 82 4H, center-tapped
0.1uF 3) Record vj as Input Limiting Voltage L = 2.36 44
(Knee). 2
92cs-13818 C1,C2 = Arco Type 423 padder, or equivalent
Fig. 9 Fig. 10
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CA3013, CA3014
Wide-Band Amplifier-Discriminators

SCHEMATIC DIAGRAM FOR CA3013 AND CA3014

LINEAR INTEGRATED CIRCUITS
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FEATURES & APPLICATIONS:
® exceptionally high gain:

power gain at 4.5 MHz — 75 dB typ.
® excellent limiting choracteristics —

input limiting voltage (knee)
= 300 uV typ. ot 4.5 MHz

® excellent AM rejection: > 50 dB
at 4.5 MHz

® high audio-voltage recovery —
220 mV typ. ot 4.5 MHz
25 kHz deviation

® wide frequency capability - 100 kHz
to > 20 MHz

. prehensive circuit f
if amplifier, AM and noise limiter,
FM det: , avdio preamplifi
® supplied in the hermetic 10-lead TO-5
style package

TYPICAL CHARACTERISTICS AND TEST SETUPS

TOTAL DEVICE DISSIPATION (P7)sVoc T
$2CS-13804

Fig.3

ABSOLUTE-MAXIMUM YOLTAGE LIMITS AT \TA =25°C

Indicated voltage limits for each terminal can be applied under the specified voltage

conditions for other terminals. All voltages are with t to ground (Terminal 8).
CA3013
VOLTAGE CONDITIONS AT OTHER TERMINALS
TERMINAL| VOLTAGE LIMITS 1 7 3 7 5 5 7 5 3 m
1 -3 +3 - Same as 1 +2.510 4.5 | +1.5 | Same as 4 | Same as 4 | Ground | AF Qutput | +7.5
2 -3 +3  |Sameas? - o | #2510 41.5| +1.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
3 -3 +3 -3to 43| Same as 1 %’ +2.510 +1.5 | +7.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
4 +2.5 +1.5 | -3to 43| Same as 1 E . +1.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
5 0 H0 |-3to+3[Sameasl| & [+«25to+15| - [Sameas4| Sameas4 | Ground | AF Output | +1.5
6 +2.5 +1.5 [ -3to +3| Same as 1 E. Same as 6 | +1.5 - Same as 4 | Ground | AF Output | +7.5
7 +2.5 +1.5 | -3to +3 | Same as 1 5 +2.510 4.5 | +7.5 | Same as 4 - Ground | AF Output | +7.5
8 -3 +1.5 | -3to +3 | Same as 1 % +2.510 +1.5 | +1.5 | Same as 4 | Same as 4 | Ground | AF Output | +7.5
9 0 +.5 |-3to+3| Sameas1| = 14250 +7.5| +1.5 | Same as 4 | Same as 4 | Ground - +1.5
10 0 +10 | -3to+3| Sameas 1 +2.510 +1.5 | +1.5 | Same as 4 | Same as 4 | Ground | AF Output | -
CASE INTERNALLY CONNECTED TO TERMINAL No.8 (GROUND TERMINAL)
CA3014
TERMINAL | VOLTAGE LIMITS " VOLTAGE CONDITIONS AT OTHER TERMINALS
1 2 3 4 5 6 7 8 9 10
1 -3 +3 - Same as 1 +2.510 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | +10
2 -3 +3  |Sameas?2 - 2 +2.5t0 +10 | +10 |-Same as 4 | Same as 4 | Ground | AF Output | +10
3 -3 +3 -3 10 +3 | Same as 1 ‘—3 +2.51t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | +10
4 +2.5 +10 | -3to+3 | Sameas 1 ; - +10 | Same as 4 | Same as 4 | Ground | AF Output | +10
5 0 +13 | -3to+3| Sameas 1 g #2.5t0 410 | - |Sameas4 | Sameas 4 | Ground | AF Output | +10
6 +2.5 +10 | -3to+3 | Sameas 1 ; Same as 6 | +10 - Same as 4 | Ground | AF Output | +10
i +2.5 +10 | -3to +3 | Same as 1 § +2.5t0 +10 | +10 | Same as 4 - Ground | AF Output | +10
8 -3 +10 | -3to+3| Sameas % +2.5t0 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | +10
9 0 +0 |-3to+3|Sameas1| = |+25t0+10 | +10 | Sameas 4 | Same as 4 | Ground - +10
10 0 +13 | -3to+3| Sameas +2.510 +10 | +10 | Same as 4 | Same as 4 | Ground | AF Output | -
CASE ) INTERNALLY CONNECTED TO TERMINAL No.8 (GROUND TERMINAL)
OPERATING-TEMPERATURE RANGE .......... .65t0+125°C  Example of use of LIMITS TABLE:
STORAGE-TEMPERATURE RANGE ............ - 65 to +150°C For RCA-CA3013, a maximum voltage of +3 volts may be
LEAD TEMPERATURE (During Soldering): applied to Terminal 1 under the following conditions:
Atdistance 1/16 + 1/32 inch (1.59 + 0.78mm) o Terminal 2 is at the same dc potential as Terminal 1
from case for 10 seconds max  ...................... +265°C

MAXIMUM INPUT-SIGNAL VOLTAGE:
Between Terminals 1Tand2 .............
MAXIMUM DEVICE DISSIPATION

RECOMMENDED MINIMUM DC
SUPPLY VOLTAGE (Vo) -ovvoeve 55V

Terminal 3: do not apply external voltage

Terminal 4 is at any dc potential between +2.5and +7.5 volts
Terminal 5 is at a dc potential of +7.5 volts

Terminals 6 and 7 are at the same dc potential as Terminal 4
Terminal 8 is at dc ground potential

Terminal 9 is used as the af output terminal

Terminal 10 is at a dc potential of +7.5 volts
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LINEAR INTEGRATED CIRCUITS

CA3013, CA3014

VOLTAGE-GAIN TEST SETUP

INPUT-IMPEDANCE COMPONENTS vs. FREQUENCY
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OUTPUT-IMPEDANCE COMPONENTS TEST SETUP

TEST CONDITIONS LIMITS
ELECTRICAL, e | AMBIENT 3,::&%
CHARACTERISTICS | SETUP | FREQUENCY| SUPPLY |TEMPERA|  RCA RCA TERISTICS
(eePagefor  [SYMBOLY & VOLTAGE| TURE | CA30I3 | CA30M |UNITS| cypves
Definitions of Tems) PROCEDURE| ¢ vee | TA —
Fig. Mc/s volts* | ¢  Min.|Typ.|Max.]Min. | Typ. |Max. Fig. (B0ONTON
55 |- 180] - | 73]80|120] mW OR EQUIVALENT)
3 - 6 % 160 %0 (1B 73 [ %0 [10] m¥ L
1% |- [ 70] - |60 70 [110] mw
Total 755 | - |130] < [106]130 | 170] mW
Device Pr 3 - 15 25 | 87120 187] 106120 | 150] mW
Dissipation* 7155 |- |100] - [ 90100 [ 150} mW
-55 - | - ]165]210 {250] mW 92Cs-13786
3 - 10 +25 - | - ]165]190 | 230} mW PROCEDURE: .
. +125 - | =1 -1150}160 [ 230] mW 1) Set input frequency at desired value, v; =100 nV ims.
55 |- |ss5|-|s0|s5| -] d8 2) Record vy,
4 1 6 +25 6066 | - ]60]66 | -] dB 3) Calculate Voltage Gain A from A =20 logyq vo /v
+125 - |6l [ -]50({61[-1]dB 4) Repeat Steps 1, 2, and 3 for each frequency
55 159 [ = 15559 | = a8 and/or temperature desired.
a4 1 15 %5 16570 =650 -] dB Fig. 4
tage Gain®* A% |- [65] - [55(65] -] d8
Voilage Gain A 5 == [=[s5]61|-] 98
4 1 10 5 — 1= P 3 T B VOLTAGE GAIN vs. FREQUENCY
A% |- = [-15%](66]-] 8 ,fm;tvfm% N
15 75 5 |60]67 | - |60[67 -] dB SOURCE RESISTANCE (Ry)=500
4 107 75 [ 5 [55060] -|s|60]-]e] 5 —‘”ﬁ"y‘—“;mﬁ .
Input-Impedance 20
Components: ° Y
Parallel Input 45 “l3l-1-13|-}ka 7 L oee
Resistance RiN 6 ) " » : ' \
§ e
Farallel Input Cin 6 45 15 | o |-l |-|-|7|-]F| 7 \
Capacitance g » \
Output-Impedance g \
Components: i \
Parallel Qutput - 131 - |- {315 -
Resistance Rout 8 45 15 | 5 5 Kl o _% '
Parallel Qutput 4 7 a2l =1-1{a2]- F FREQUENCY (1)~ Me/s
Capacitance Cour 8 9 3 B ° s Fig. 5 seerans
Noise Figure N |10 45 | s |-lsr]-]-87|-] e8| 11
INPUT-IMPEDANCE COMPONENTS TEST SETUP
Input Limitin '
Votige (knee) vaim | .5 15 | s |- |s00|4s0] - |30 [s00] v | 13
6 B |- |15 - |- [155]-]av
Recovered AF Voltage | vo(af) 14 45 1.5 +25 128[188] ~ 1135188 | -« | mV 13
10 2% |- |- - o[- wv P
Amplituge-Modulation e o
Rection | AR |15 s |15 | s |-|so|-|-|n|-]®]| - oM™ ]
Discriminat EQUNALENT) L0
Iscriminator di - 4, 15 % |-le|-]-|60|-] Q -
Output Resistance Roldiso i *
Total Harmonic | 18 %
Distortion THD 14 45 1.5 +25 - 8l-1- o - 12
- g i dc supply vol iS55V,
T ot e s G P Vo R S A B SR s

Fig. 6

OUTPUT-IMPEDANCE COMPONENTS vs. FREQUENCY
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§3 T T
11 171
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CA3013, CA3014

NOISE FIGURE TEST SETUP

INPUT LIMITING VOLTAGE (KNEE) AND RECOVERED AF VOLTAGE

+Vec
O.1uF
10
Re+200 8 Lo FC2
RF VTVM
4 N easo<C TYPE 90 1
c; e OR EQUIVALENT)
4.3-Mc/s 0
NOISE_SOURCE wr
(KAY DIO
¥ o
on tg.u.\{# m,.rI O.luF
‘L_ 92c8-13787
L1 = 82 uH, center-tapped
L2 =236 uH
C1,C2 = Arco Type 423 padder, or equivalent
Fig. 10
at 1,75 Mc/s
TTTT T
H HHHHHHH TO_100mv
H T
Ty OC SUPPLY VOLTS
T Vee N
nnud L 1T usaaN
HEH HiPaiies owir For casotHH
1
T8t
nu.
1
L
6
117
11T
H
BIENT Ta) » 28°C
SIGNAL = L7S McAs
MODULATING "l ke/s
[ FREQUENCY DEVIATION s & 25 ke/s
2 [0 ¢8 = AF_VOLTAGE LEVEL FOR vi * 100 mV]

0.5 R (]
INPUT SIGNAL LEVEL (v )—MILLIVOLTS (RMS)
$2C8-13793

(a)

O.nF L =Ro.uF
; ¢I- 92¢5-13000

PROCEDURE:
A - Recovered-AF Voltage Output:
1) Set input frequency =4.5 Mc/s, v; = 100 mV rms, modulating
frequency = 1 ke/3, frequency deviation = 325 Ke/s.

2) Record v, as Recovered-AF Voltage Output.
B - Input Limiting Voltage (Knee):
1) Repeat Steps Al and A2, using v; =100 mV rms.

2) Decrease v, to the level at which v, is 3 dB below its value
for v; =100 my.
3) Record v; as Input Limiting Voltage (Knee).

INPUT LIMITING VOLTAGE, RECOVERED AF
VOLTAGE, AND TOTAL HARMONIC
DISTORTION TEST SETUP

Fig. 14

NOISE FIGURE vs. DC SUPPLY VOLTAGE

AMBIENT TEMPERATURE (TAi' 25°C
FREQUENCY (f)= 4. 9”
SOURCE

NOISE FIGURE (NF)~¢8

HH
H O

o
3|

DC SUPPLY VOLTS (Voe)

Fig. 11

at 4.5 Mc/s

T0 mv

T
APPLIES ONLY FOR CASOM

LEVEL OF RECOVE!

AF VOLTAGE — ¢8

1T
AMBIENT TEMPERATURE (T,) » 28°C
SIGNAL FREQUENCY = 4.5 Mc/s
MODULATING FREQUENCY » | ke
FREQUENCY DEVIATION = £ 25 ke/s

RELAT

0ds- AF VOLTAGE LEVEL FOR v = 100 mv|
: 0 . !
[) 03 [] 1) 2
INPUT SIGNAL LEVEL (vj)— MILLIVOLTS (RMS)
. 92C8-13792
®)
Fig. 13

L
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PO MPONATION

SEE FIG.16

O.iuF 92¢8-13001

PROCEDURE:
1) vnm Switch S ln position *‘a”, set input luq/nncy =45 uc/a,
mV rm: g f1eq y
Gbviation = 325 Kc/s.

2) Record vy,

3) Place Switch S in position ‘‘b”, and set input frequency =4.5
llc/s. v|| =10 mv mc, modulnln. frequency =1 kc/s,

4) luuun Vo, and ueotd value in dB below vaiue in Step 2
s AM mﬁﬂlon.
AM-REJECTION TEST SETUP

Fig. 15

LINEAR INTEGRATED CIRCUITS

TOTAL HARMONIC DISTORTION vs. DC SUPPLY VOLTAGE

AMBIENT TEMPERATURE (Ty) = 25°C
SIGNAL FREQUENCY * 4.5 Mc/s
MODULATING FREQUENCY = 1Kc/s

TOTAL HARMONIC DISTORTION (THOM—%

8

I
T
ITITIT

L]
wHH
-]

DC SUPPLY VOLTS (vec)

92C3-13790
Fig. 12
at 10.7 Mc/s
e TR TCEEEm
HAAH 0C 'SUPPLY VOLTS; HHHHH
V:,:IIO' -L”””r
! APPLIES ONLY FOR CASOM]
} H
! 11
3] e
3.
gﬁ
5 \MBIENT )+ 28°C
A S16NAL 10T Mcs
&l 'MOOUL ATING | ey
" 225/
4 0 &= AF VOLTAGE LEVEL FOR v; =100
z

os 1 [X]
INPUT SIGNAL LEVEL (v} )— MILLIVOLTS (RMS)
$2CS- 1379

()

DISCRIMINATOR TRANSFORMER SCHEMATIC

(e}

CONSTRUCTION DETAILS OF DISCRIMINATOR
TRANSFORMERS SHOWN IN FIGS. 2, 14 ARD 15

Coil-Form Outside Diameter = 7/32 inch
Stugs: Radio Industries, Inc. Type “E’” Matwial, or equivaient
Wire Type: “‘GRIPEZE", of equivalent

m Wiee Size - Tums c |c
Mss | AWER L LAT LA 1y oF | oF
L7 4 4§ 20| 44 tetal oo [ e
(22 bifitar
woond}
4.5 » 18 T | 22 totst 568 | 330
(11 bifilar .
wound)
10.7 3% ] 18] 18 wial 108 | 100
(9 bifitar
weund)

* Registered Trade Murk, Pheips-Dadge Copper Prodacts.

4 wound bifilar.
NOTE: mutesi between L} and L3 Fs adjusted
liabgrererg Syt S

o
Fig. 16
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LINEAR INTEGRATED CIRCUITS

CA3018, CA3018A

General-Purpose Transistor Arrays

TWO ISOLATED TRANSISTORS
AND A DARLINGTON-CONNECTED
TRANSISTOR PAIR

For Low-Power Applications
at Frequencies from DC
Through the VHF Range

The CA3018 and CA3018A consist of four general pur-
pose silicon n-p-n transistors on a common monolithic
substrate.

Two of the four transistors are connected in the
Darlington, configuration. The substrate is connected
to a separate terminal for maximum flexibility.

The transistors of the CA3018 and the CA3018A are
well suited to a wide variety of applications in low-
power systems in the DC through VHF range. They
may be used as discrete transistors in conventional
circuits but in addition they provide the advantages
of close electrical and thermal matching inherent in
integrated circuit construction.

The CA3018A is similar to the CA3018 but features
tighter control of current gain, leakage, and offset
parameters making it suitable for more critical appli-
cations requiring premium performance.

APPLICATIONS

@ General use in signal processing systems in DC
through YHF range

Custom designed differential amplifiers

o e

Tempercture compensated amplifiers

@ See RCA Application Note, ICAN-5296 *‘Application
of the RCA CA3018 Integrated-Circuit T t
Array"’ for suggested Applications.
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Fig. 3 . Typical Static Forward Current-Transfer
Ratio and Beta Ratio for Transistors Q,
and Q) vs Emitter Current.
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Fig. 5 - Typical Static Base-to-Emitter Voltage
Characteristic and Input Offset Voltage for
Q) and Q; vs Emitter Current,
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FEATURES
©® Matched monolithic general purpose transistors
Hp g matched + 10%

Vg motched + 2 mV CA3018A (: 5Sm¥ CA3018)

Operation from DC to 120 MHz
Wide operating current range

CA3018A performance characteristics controlled
from 10 A to 10mA

Low noise figure - - 3.2 dB typical at 1KHz

o Full military temperature range capability

(-55 to +125°C)

The CA3018 is available in a sealed-junction
Beam Lead version (CA3018L). For further
information see File No. 515, “Beam-Lead
Devices for Hybrid Circuit Applications”.

e Supplied in the hermetic 12-lead TO-5

style package.

Maximum Ratings, Absolute-Maximum Values, at TA725°C
Power Dissipation, P: CA308 CA3018A

Any one transistor . .. ...... 300 300 mW

Total package . . .. ...... .. 450 450 mw
Derate at 5 mW/°C for T, >85°C
Temperature Range:

OPerating . « + o v o vt e vunnnn -55 to + 125 -55 to + 125°C

Storage. . . .. <65 to + 150 -65 to + 150°C
LEAD TEMPERATURE (During Soldering)

At distance 1/16 £ 1/32 inch (1.59 £ 0.79mm)

from case for 10 seconds max. . .............. +265°C
The following ratings apply for each transistor in the device:

CA3018 CA3018A

Collector-to-Emitter Voltage,Vogg + 15 15 v
Collector-to-Base Voltage, Vogg -+ 20 30 v
Collector-to-Substrate Voltage, VCIO‘ 20 40 v
Emitter-to-Base Voltage, VEBO e 5 5 v
Collector Current, ’C .......... 50 50 mA
*The coll of each ti of the CA3018 and CA3018A

is isolated from the substrate by an integral diode. The
substrate (terminal 10) must be connected to the most nzg-
ative point in the external circuit to maintain isolation be-
tween transistors and to provide for normal transistor action.
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RATIO FOR DARLINGTON PAIR
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Fig. 4. Typical Static Forward Current - Transfer Ratio
for Darlington-connected Transisters Q3
and Qg vs Emitter Current.
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Fig. 6- Typical Base-To-Emitter Voltage Characteristic
for Each Transistor vs Ambient Temperature
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Fig. 1 - Schematic Diagram for CA3018 and CA3018A
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STATIC CHARACTERISTICS
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Fig.2 - Typical Collector-To-Base Cutoff Current vs
Ambient Temperature for Each Transistor.
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Fig. 7 - Typical Collector-To-Emmiter Cutoff Current vs
Ambient Temperature for Each Transistor,




LINEAR INTEGRATED CIRCUITS

CA3018, CA3018A

Rg = 500 Q.

Fig.11(b) - Noise Figure vs Collector Current, Rg=1 KA.

Characteristics apply for each transistor in the CA3018 and CA3018A as specified.
>
§ .
CHARAC- -
ELECTRICAL mﬁ‘: ‘iﬁ:’;g‘ TERISTICS ¥ s
CHARACTERISTICS | sywaoLs | SPECIAL TEST CONDITIONS Units | CURVES 3
at T, = 25°C g 2
Min‘] Typ. I Max.| Min. I Typ. l Max. Fig. g 9
o
STATIC CHARACTERISTICS 5 Vb
Collectar-Catolf Curent Icso | Vg 10V.g=0 -1 oo Jwo] - e | 0 | 7 ot =
Collecta-Cutolf Cutent leo | Vee.10v1g0 <] seecuve] 5| - | secuwe [os [ [ 7 g -
Collector-Cutoff Current | Vap=10V.10=0 _ - - - - 5 -
Darlington Pair ceop | Vees ! A FEHHHT
7 -80 -25 25 80 75 K00 25
Collector-to-Emitter \ " - - - AMBIENT TEMPERAT
Breakdown Voltage V(BR)CEO Ig=1mA,1g=0 15 /2] 15 i v TE \TURE (Ta)—*C secs-23rel
ig.8 - Typical Offset Voltage Characteristic vs
Collector-to-Base - - _ 0 60 - v - Fig yP age
Breakdown Voltage Viericso ['c-10AlgD a & s Ambient Temperature
Emitter-to-Base - - 7 - 5 7 - ¢ -
Breakdown Voltage VieRiEgo | 'es1hAIc=0 5
Collector-to-Substrate - -
;ve:v:w:s\;:;a:e Vigricio | lc=10uA g0 2 oo & v 17| COLLECTOR-TO-ENITTER VOLTAGE (VGg! =3V
AMBIENT TEMPERATURE (Tp)=25°C
Collector-to-Emitter . - - 0.23 - - 0.3 05 v - >
Saturation Voltage Vees Ig7ImA.Ig=10mA 2 . g]_ 16
[-]
, 1g=10mA - 100 - | s0 100 - - '§‘ H] /
Static Foward Current heg VegV. { Ig ImA 30 100 |20 60 100 200 - 3 s /]
Tansfer Ratio 1 1G-104A i 54 g 5 ~ - Ei X 7
A
Magnitude of Static-Beta Ratio Veg=3V.lg=lgz=ImA 09| o097 | - |09 097 - - 3 ':‘g pd
(Isolated Transistars Q; and Q7) .?5 //
-
Static Forward Current Transfer §
Ratio arlngton Pi h Vg { l= 1A 1500 400 | - ) 2000 400 y 4 . —
FED CE 16=100uA - - - | 1000 2800 - - 2 A
Q38 Q) 1
- lg=1mA - 0.715 - 1 0.600 0.715 0.800 2 .
Base-to-Enmitter Voltage VeE Vee=3V lE:lonA | o8 | - - s foso | ¥ 5 o 3
EMITTER CURRENT (IE) —mA
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Fig.10- Typical Static Input Voltage Characteristic for
Darlington Pair (03 and O‘) vs
Ambient Temperature,
COLLECTOR-TO-EMITTER VOLTAGE (Vcg)s3V 30| COLLECTOR-TO-EMITTER VOLTAGE (Vog)*3V
CE RESISTANCE (Rg)* 5008 COLLECTOR-TO-EMITTER VOLTAGE (Vcg)*3V SOURCE RESISTANCE (Rg)*10 k@ g
SOUR 81 5¢ SOURCE RESISTANCE (Rg)= 1000 8 AMBIENT TEMPERATURE (Ty)*25°C
_ | AMBIENT TEMPERATURE (T25°C AMBENT TEMPERATURE (m227C 5 25 —
o ,d o
i =7 H 4 1w v 4
T ‘\d\‘\ l y N ‘\‘q/ /,
] > g H & p
¢ o g o & g - S
g, s g S 7| g <5 /
S b o o& s
w [/ 2 o w o £ o> A
NS d > § // /l g 1
L — :
s \{ L— . P / L] . // / o
e~ a /' o W - =
[~— —/_‘,‘«—/
oo. o ‘. a ¢ ¢ :’ o g \ : ] o1
COLLECTOR CURRENT (Ig)—mA . . coLLECTOR cunmENT (e —mA COLLECTOR CURRENT (Tc)—mA
Fig.11(a) - Noise Figure vs Collector Current, Fig.11(c) - Noise Figure vs Collector Current,

RS =10KQ.

103




LINEAR INTEGRATED CIRCUITS

CA3018, CA3018A

1] . B
ELECTRICAL CHARACTERISTICS, (CONT'D) o eSO T BT TER VoA eV
" T TeMPERATRE (Tazsc L]
DYNAMIC CHARACTERISTICS CA3018 CA3018A 4 A | . ;
] 11 KHz,Vgg=3V.Ig=1 g hte* 100
Low Frequency Noise Figure V| e resamcen KD WA | s -] - 35 - @ | um £ o= Mozt xd aforima _ Jhos |
H < Nog*15.6 umho 7
Low-Frequency,Small-Signal i 8 7
Equivalent-Circuit g
Characteristics: §
Forward Current-Transler Ratio | by Tw [ -] - 10 - - 7 i ™ e L]
Short-Circuit Input Inpedance | bie -1 s |-} - 35 - | ke 12 g ¢ 37 — \"r-- M
Open-Circuit Output Inpadance | hog f=1kHz Vgg=3V Ig=1nA s [-] -2 | s - | umo 1 L] N%
: 7
Open-Circuit Reverse h A - _ 4 _ _ 12
Voltage-Transfer Ratio e - | 1 18ab 0ol o1 0
COLLECTOR CURRENT (I¢)—mA
Admittance Characteristics: s2c8-23787
Foward Transfer Adnitance | Yie 1 aits | - - 31§15 _ | mmno 3 Fig.12 - Forward Current-Transfer Ratio (hg,), Short-
- - - " Circuit Input Impedance (h;,), Open-Circuit
Input Admittance Yie S T - 0304 | - - 03+0.4 = | mmho ! Output Impedance (h,,), and Open-Circuit
Output Admittance Yee =Iz, Vog=2V lg=in - 10.001+0.03 | - - |o.00j0.03 - | muho 15 Reverse Vol'aga-Tmnshr Ratio (h,,)
Reverse Transfer Admittance | Yre See Curve See Curve mmho 16 vs Collector Current
Gain-Bandwidth Product fr VCE=3V'IC =3mA 300 500 - 300 500 - MHz 17
Emitter-to-Base Capacitance Cep Vgg=3Vilg=0 - 06 - - " 06 - 3 -
Collector-to-Base Capacitance | Ccg Veg=3V.ig=0 -| o088 - - 0.58 - pF -
Collector-to-Substrate Capacitance| Cg, Vg =3V.lg=0 -1 28 - - 2.8 - oF -
BT TEMPERNTURE (T1)m55°C EWTTER CRCUIT, BASE IPUT 5 v
COLLECTOR - TO-EMITTER VOLTAGE (VGE)*3V c‘f.ffgg,;‘“ﬁf{,},‘ﬂi&ﬁ’?jg )3 COLLEQ To'ﬁ'f';‘o“‘éi‘ﬁ& L'ome: (Veg)*3v
ECTOR CURRENT (Zc)=|mA COLLECTOR CURRENT (Ic)=ImA Wee=3v COLLECTOR CURRENT (Zc-| ce
] % g ]
i EF 3
| 2 gf 4 bie ? | Boe
5. 5 g' N / P ]
£,
g AN g 8 7/ ¢ /
< 2 y
& === h V.74 a 2 A
& v /
N S 2 T A
gs R v ! P x | 44
=20 ol - o I
o FREQUENCY (11— 0 o | 10 0o o1 | 10 100
o FREQUENCY (f)—MHz FREQUENCY (1) — MHz
92cs-23788 92cs-23789 92¢s-23790
Fig.13 - Forward Transfer Admittance (Y,) Fig.14 - Input Admittance (Y ;o) Fig.15 - Output Admittance (Y ,,)
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LINEAR INTEGRATED CIRCUITS

CA3019

DIODE ARRAY

The CA3019 consists of one Diode “Quad” and two Isolated Diodes on a Common
Substrate.

®Designed for use in Telemetry, Data-Processing, Instrumentation, and Communication
Equipment

@ Built-in Temperature Stability for Operation from -55°C to +125°C
© 10-Terminal TO-5 Package
®Hermetically Sealed

®Companion Application Note, ICAN-5299 “Application of the RCA CA3019 Integrated-
Circuit Diode Array”

Absolute-Maximum Voltage Limits at T, =25°C

®Balanced Modulator

HIGHLIGHTS
® Excellent Diode Match
o Low Leakage Current

o Low Pedestal Voltage when Gating

APPLICATIONS

®Modulator ® Analog Switch

®Diode Gate for Chopper-
Modulator Applications

()
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cASE
® -
92c8-1u284

Fig.1 - Schematic Diagram for CA3019.

TYPICAL CHARACTERISTICS

TERMINAL VOLTAGE LIMITS CONDITIONS
ABSOLUTE-MAXIMUM RATINGS: NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
DISSIPATION: ! -3 +12 ! 6
Anyonediode unit ... v 20 max. mW 2 3 +12 U 6
Total fordevice « « v v v v vt vennanan 120 max. mW 3 -3 +12 7 -6
TEMPERATURE RANGE: 4 -3 +12 1 -6
StOrBE e « v v v v v et en et n e araanann 65 to +150 °C 5 3 12 7 5
Operating . .evveseueronneannnn 55 to +125 °C
6 -3 +12 7 -6
LEAD TEMPERATURE (During Soldering) 12
At distance 1/16 * 1/32 inch (1.59 £ 0.79mm) iy
from case for 10 seconds max. . ............ +265°C 1 -18 0 3,6, 0
VOLTAGE: See Table 8
8 -3 +12 7 3
9 -3 +12 7 £
10 NO CONNECTION
CASE INTERNALLY CONNECTED TO TERMINAL 7
DO NOT GROUND
ELECTRICAL CHARACTERISTICS, at an Ambient Temperature, T, of 25°C
CHARACTERISTICS APPLY FOR EACH DIODE UNIT, UNLESS OTHERWISE SPECIFIED.
LIMITS TYPICAL
TEST CHARAC-
CIRCUITS TYPE TERISTICS
CHARACTENST ICS SYMBOLS SPECIAL TEST CONDITIONS CA3019 CURVES
Fig. Min. | Typ. | Max. | Units Fig.
DC Forward Voltage Drop Vf - DC Forward Current (IF) =1 mA - | 0731078 V 2
DC Reverse Breakdown Voltage |  V(BR)R - DC Reverse Cument (IR) =-10A| 4 6 - v -
DC Reverse Breakdown Voltage
Between any Diode Unitand |~ V(BR)R - DC Reverse Current (Ig) =-10A | 25 | 80 - v -
Substrate :
DC Reverse (Leakage) Current IR - DC Reverse Voltage (VR) =-4 V - 10.0055f 10 | nA 3
DC Reverse (Leakage) Current
Between any Diode Unit and IR - DC Reverse Voltage (VR) =-4 V - |0.010] 10 | A -
Substrate
Magnitude of Diode Offset
Voltage (Difference in DC _ i
Foward Voltage Drps.of | |VF1-VFg|| - | DC Forward Curent dp)=1mA | - | 1 | 5| mV
any Two Diode Units)
. . ; Frequency (f) =1 MHz R ;
Single Diode Capacitance Cp DC Reverse Voltage (VR) =-2 V 18 pF 4
Frequency (f) =1 MHz
DC Reverse Voltage (VR) between
Diode Quad-to-Substrate ¢ Terminal 2,5,6, or 8 of Diode Quad
Capacitance 0 and Terminal 7 (Substrate) =-2 V
Teminal 2 or 6 to Terminal 7 - |44 - pF ; 5
Terminal 5 or 8 to Terminal 7 - 2.7 - pF 6
Series Gate Switching R N v R
Pedestal Voltage Vs ! 10 m

DC FORWARD CURRENT (1¢)=ImA
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Fig.2 - DC Forward Voltage Drop (any Diode) vs
Temperature for CA3019.
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Fig.3 - Reverse (Leakage) Current (any Diode) vs
Temperature for CA3019.
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LINEAR INTEGRATED CIRCUITS

CA3019

TYPICAL CHARACTERISTICS (Cont'd)

| [ TaNBIENT TEMPERATURE (=25
ENBIENT TEWPERATURE () 25°C AMBIENT T (Ta) = 25° AMBIENT TEMPERATURE (Ta) = 25°C
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DC REVERSE VOLTS (VR) ACROSS DIODE DC REVERSE VOLTS (VR) BETWEEN TERMINAL 2 OR 6 DC REVERSE VOLTS (Vg) BETWEEN TERMINALS 5 OR 8
et AND SUBSTRATE (TERMINAL 7)  oacs_iazes AND SUBSTRATE (TERMINAL 7)o o0
Fig.4 - Diode Capacitance (any Diode) vs Reverse Fig.5 - Diode Quad-to-Substrate Capacitance vs Fig.6 - Diode Quad-to-Substrate Capacitance vs
Voltage for CA3019. Reverse Yoltage for CA3019. Reverse Yoltage for CA3019.
i +6V

OSCILLOSCOPE :
TEKTRONIX TYPE
585 WITH TYPE-B
PLUG-IN UNIT
OR
EQUIVALENT

! -6V 92cS-14247

Fig.7 - Series Gate Switching Test Setup for CA3019.
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