File No. 125

(B Linear Integrated Circuits
Dolg State CA3005

CA3006

RF Amplifiers

Menolithic Silicon

Designed for use in Communications Equipment

Balanced Differential Amplifier Configuratian with Cantrolfed Constant-Current
Source to Provide Unexcelled Versatility

Push-Pull Input and OQutput ® Operation from DC to 100 MHz
¥Wida and Narrow Band Amplifier @ Mixer

AGC ® Limiter

Datector ® Modufator

RF, IF, ond Video o Cascoda Amplifier

Frequency Copability

Built-in Temperature Stability for Operation frem -55° C to +125° C

Companien Applicotion Note, ICAN 5022 **Application of RCA CA3004, CA3005,
and CA3006 Integrated Circuit RF Amplifiers’’, covers characteristics of
different aperating modes, noise performance, cross-medvletion, mixer, AGC
limiter, detector, and omplifier design consideratians.

SCHEMATIC DIAGRAM FOR CA3005 AND CA 3006

SEE NOTE

CASE _AND
SUBSTRATE RESISTANCE VALUES
IN OHMS
92¢5-13343R1

NOTE: Connect Tarminal No.9 to most
positive dc supply voltoge used for
circuit,

Fig.1
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File No. 125 CA3005, CA3006

ABSOLUTE-MAXIMUM YOLTAGE LIMITS, at Tpy = 25°C
Voltage limits shown for each terminal can be applied under the indicated voltage conditions for other terminals.
All voltages are with respect to GROUND (common terminal of Positive and Negative DC Supplics)

VOLTAGE LIMITS CONDITIONS ONDITION
TERMINAL T TERMINAL VOLTAGE LIMITS CONDITIONS
NEGATIVE| POSITIVE | TERMINAL | VOLTAGE NEGATIVE | POSITIVE | TERMINAL | VOLTAGE
7 0 1 0
8 -6 7 0
~ 9 +6 9 +6
: 33 35 10 +6 8 12 0 10 +6
11 +6 11 +6
12 0 12 0
2 TEST POINT: DO NOT APPLY VOLTAGE FROM 1 0
EXTERNAL SOURCE 7 0
T 1 o 8 -6
7 0 9 0 +2 10 +6
8 9.5
11 +6
9 +6
3 9.5 0 0 1 12 0
11 +6
12 0 1 0
1 0 7 0
: ; 10 0 12 S °
4 5 0 g +6 * 9 +6
10 +6 11 +6
1 K 12 0
1 0
1 0
7 0 7 0
9 +6 1 0 412 ] N
5 -12 0 10 6 9 +6
11 +6 10 +6
12 0 12 0
8 -9.5
1 0
7 0 9 +6
12 95 0 6
9 +6 10
6 -6 0 10 6 11 +
11 +6 CASE Internailv connected to Terminal No.8 (substrate)
12 -6 DO NOT GROUND
1 0
8 £
9 +6
7 3.5 +35 10 6
11 +6
12 0

OPERATING-TEMPERATURE RANGE .. . ... ..... .. .. -55°C to +115°C
STORAGE-TEMPERATURE RANGE . ............... -65°C 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
MAXIMUM SINGLE-ENDED INPUT-
SIGNAL VOLTAGE . ... ... ... ... . . .. . .. .. .. 35V

MAXIMUM COMMON-MODE INPUT-
SIGNAL VOLTAGE
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CA3005, CA3006 File No. 125

ELECTRICAL CHARACTERISTICS, at Ty = 25° C, Vee = 6V, Vgg =-6V

LIMITS TYPICAL
TEST CHARAC-
CHARACTERISTICS | SYMBOLS | SPECIAL TEST CONDITIONS | CIRCUITS CTAY£§5 JI;&S TERISTICS
Terminals No.3,4,5, and 6 Not CURVES
Connected Except Where Noted| Fig. |Min.| Ty, |Max. Min.] ™. |Max. —l Fig.
STATIC CHARACTERISTICS
tnput Offset Voltage Vio Figd | ~ 2.6 5 | - 0.8 1| mv Flg.2
Input Offset Curient Io Fig.4 - 1.4 - |~ 1.4 — A Fig.2
Input Bias Cusrent Iig Fig.4 - 19 L 19 40 uhA Fig.5
TERMINALS
Tio = 2
Quiescent - - - - i
Operating of NC NC F?E.S 1 1 mA Fig.6
Current I NC -VEE Fig.8 - 2.7 - = 27 - mA NONE
u VEE NC Figd | - | 045 ~| =] o4 | - | mA | NONE
VEE VEE Fig8 | - | 125 - 1.25 — [ TmA Fig.6
. X 1
Quiescent Operating -io ; - - _ _

Current Ratio 11 Fig.8 1.05 1.05 Fig.7
Device Dissipatlon PT Fig.8 - % - - 26 - mw NONE
DYNAMIC CHARACTERISTICS

{ = |Cascode Configuration Fig.10 16 20 - | 16 20 - dB IFig.9
Power Gain Gp |10 [pitferential-Ampt, ;

Mz | Gonfiguration Figl2 |14 | 16 - 1| . -| @8 | Fign

{ = |Cascode Configuration Fig.10 - 7.8 9 - 7.8 9 dB8 Fig:13
Noise Figure NF 1200 [piterential Amp!. ) )

MHz |Configuration Fig.12 - 7.8 9 - 7.8 ] dB Fig.14
Common-Mode i P -

Rejection Ratio CMR f=1kHz Fig.16 | — 101 101 dB Fig.15
AGC Range (Max. Voltage _ f E - -

Gain to gcample(e Culagﬂ) AGC =175 MHz Fig.17 | -60 - - | 60 a8 NONE

TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPES CA3005 AND CA3006

ANPUT OFFSET VOLTAGE AND CURRENT INPUT OFFSET VOLTAGE TEST CIRCUIT
HH POSITIVE DC SUPPLY VOLTS {Vcg)= +6
I TINEGATIVE DC SUPPLY VOLTS (Vgg): =6
E) L
1T lW’
> !
E < 0
T i
wx
Bl
L
23
-
'3 QLR
L5 %e
S LRRE,
et
43
z_ \. AOJUST R, FOR Vouy *0£0.V
z 2. RECORD Vyg
RS0 - 25 TS 100 125 e
926513332
FREE-AIR TEMPERATURE (Tgg) —*C
S2CS-1307 Fig.3
Fig.2
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File No. 125 CA3005, CA3006

TYPICAL STATIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPES CA3005 AND CA3006

INPUT BIAS CURRENT QUIESCENT OPERATING CURRENT
HH POSITIVE DC SUPPLY VOLTS (Vg +6 I POSITIVE DC SUPPLY VOLTS {Vcc)= +6
NEGATIVE OC SUPPLY VOLTS (Vgg)» -6 HH NEGATIVE DC SUPPLY VOLTS (Vgg)s —6
3 z = TERMINALS No, 4 & No. 3

T 1T

CONNECTED TO Veg'

H-H ;‘; ~—— —— = TERMINALS No. 4 & No. 5 OPEN
$ g1
1 =
| Oy
E Yol
w z
£ g2 :
] o =
o u| wz
g 52
@ =Z
10] Tt ZE |
5 W
a S
z ar
2z
13
Q oM
~75 -50 - 25 50 ™ 10C i -75 -3%0 -2% o 25 50 it 100 125
FREE-AIR TEMPERATURE (Tga)l—°C FREE-AIR TEMPERATURE (Tppal—°C
92CS- 1335 92Cs-135
Fig.4 Flg.5

QUIESCENT OPERATING CURRENT RATIO

POSITIVE DC SUPPLY VOLTS Vel +6
T NEGATIVE DC SUPPLY VOLTS{Vggle -6

-

[Ti0/Ty 08 1)1710]

QUIESCENT OPERATING CURRENT RATIO

-5 -3 -25 [} 25 50 ™ 100 125

FREE-AIR TEMPERATURE (Tral—°C
92CS-13319

Fig.6
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CA3005, CA3006

File No. 125
TYPICAL DYNAMIC CHARACTERISTICS AND TEST CIRCUITS FOR TYPES CA3005 AND CA3006

POWER-GAIN (CASCODE CONFIGURATION} POWER-GAIN (DIFFERENTIAL-AMPLIFIER
CONFIGURATION)
CASCODE CONFIGURATION
FREE-AIR TEMPERATURE (Tgp) = 25°C DIFFERENTIAL-AMPLIFIER CONFIGURATION
= FREE-AIR TEMPERATURE (Tpa) » 28°C
30
s S
i, N
e A N IS
8,
5., RS ! R
; T N s 20|
: | N YR : N | NN
© 20 I ‘N N
-3 \ L4 -
w N = 19 g
2 s v
o o
o o ™
-]
5
10 100
FREQUENCY (1) — Me¢/s 10 100
92C5-13519 FREQUENCY {f ) — Mc/s
92€5-13520
Fig.7
Fig.9
NOISE FIGURE AND POWER GAIN TEST CIRCUIT NOISE FIGURE AND POWER-GAIN TEST CIRCUIT
(CASCODE CONFIGURATION) (DIFFERENTIAL AMPLIFIER CONFIGURATION)
Vee
+6vV
50-8
RF
VOLTMETER &
OR
NOISE
AMPLIFIER ¥
50-a 50-4
1 SIGNAL
- SOURCE & VOLT%ERTER &
NOISE NOISE
DIODE ¥ AMPLIFIER ¥
VEE
92€5-13529 -6V 920513526
f C Ca L1 Ly f Cy C2 L1 Lo
Mc/s | pF pF nH uH Mc/s pF pF wH uH
30 |14-150| 5-40| 0.3-0.6 |0.8-1.4 30 | 5-40 |1.5-20 | 1.2-2 1.2-2
100 | 5-40 | 5-40|0.07-0.12|0.15-0.3 100 [1-12 | 1212 [0.4-0.7 | 0.25-0.5
* FOR POWER-GAIN TEST * FOR POWER-GAIN TEST
¥ FOR NOISE-FIGURE TEST Y FOR NOISE-FIGURE TEST
Fig.8 Fig.10
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File No. 125 . CA3005, CA3006
TYPICAL DYNAMIC CHARACTERISTICS FOR TYPES CA3005 AND CA3006

100 Mc/s NOISE FIGURE VS. VEg (DIFFERENTIAL
AMPLIFIER CONFIGURATION)

100-Mc/s NOISE FIGURE VS. Vgg (CASCODE

DIFFERENTIAL-AMPLIFIER CONFIGURATION
CONFIGURATION) POSITIVE DC SUPPLY VOLTS (Vec) = +6
- A .
CASCODE CONFIGURATION D ey Y ERATURE (TFA) = 28%C
POSITIVE DC SUPPLY VOLTS (Vgg)+ +6 RN e /% s0n
FREE-AIR TEMPERATURE (TFa) « 25°C b

FREQUENCY (1) =100 Mc/s
SOURCE RESISTANCE {(R,} « 30 0

T %
N ] =
Ty 1
T M
9 z
“T’ ]
2
»
i 8§ H 2
z 1 7
=1 -t w
w ]
- g
o
4 s
e - -2 -3 -4 5 -6 -7 -8 -3 -0
NEGATIVE DC SUPPLY VOLTS (VEE)
-2 -3 -4 -5 -6 -7 -8 -9 -0 Fig.12 92c5-13304
NEGATIVE DC SUPPLY VOLTS (Veg) 9
F2C3-13383
Fig. 11
COMMON-MODE-REJECTION RATIO
POSITIVE DC SUPPLY VOLTS (Vco)= +6
NEGATIVE DC SUPPLY VOLTS (Vgg)= —6
FREQUENCY (€} = | Ke/s vee
LT +8 Vv
1T
11
z
=
- 1ol
@
o
"‘s 0SCILLOSCQPE
3 W HIGH-QAIN
at DIFFERENTIAL
Q INPUT
I3=3 (TEXTRONIX TYPE
(b= 630, 540, OR 580
l: WITH TYPE D PLUG-IN
g TEKTRONIX RYVPE 502,
; EQUIVALENT)
Q
=
I
NN T ViN'03V u CDMMON MODE REJECTION RATIO
-75 -850 -25 [+] 25 50 ™ 100 125 46V 20 Lovp 4%y (2110.3)
. o AT1(21t031
FREE-AIR TEMPERATURE (Tpa)—*C VoIFF (RMS)
92CS-1IUY 1 VEE
Fig.13 - -6V * ArSINGLE-ENDED VOLTAGE GAIN
9 AGC RANGE TEST CIRCUIT s2cu1yi3
37-250 V(
of N Fig.14

©.001
KF

001.F

RF
VOLTMETER

ATTENUATOR
Z:508

175 Mc/s
AMPLIFIER 5
BAIN:0 TO 45dB 8

i

Veg
~6V

175Me/s

SIGNAL AGC RANGE + 20 LOGyp 2 ¥1TH 8 N POSITION |
SOURCE 103 WiTH 5 W PoSIT@N 2

92€5-13373

Fig.15
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