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Figure 7-10. Antenna RF Phasing 2A1 Component Location Diagram
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Figure 7-11. Antenna Driver 2A2 Component Location Diagram 7-23/7-24
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TBA800A

GENERAL DESCRIPTION - The TBA800 is a monolithic Audio Power Amplifier con-
structed using the Fairchild Planar* Epitaxial process. The external cool ing tabs enable
2.5 W output power to be achieved without external heat sink and 5 W output power
using a small area of the pc board copper as a heat sink.

It is ideally suited as an audio amplifier in solid state television receivers and other Class
B audio amplifier applications over a wide range of supply voltage (5-30 V).

CONNECTION DIAGRAM
12-PIN POWER PACKAGE

(TOP VIEW)
PACKAGE OUTLINE 9W
PACKAGE CODE P3. P4

V·
'2
OUTPUT

"NC
'0
GROUND /POWER)BIAS AOJ

GNO

NC.

GNO

FEEDBACK

9 GROUND
~ lSllBSH~ATE)

INPUT
7
RIPPLE BYPASS

4

BOOTSTRAP

EQUIVALENT CIRCUIT

3
BIA

L J 09 J BOOT

R,O !
Ow

r-, t--...013 5500

V

~':;; ~ 02
R17

07 ~
2000 R"- 60 D

S AOJ R5
KO'4

R,3 :;; ~
7k 900

'/0'5 08

- Li::::04

•.....•
r-, 07 R9

PPlE t •• II.

PASS R6
R7 0'2 -..J

R2 7k
7k "., '---

- 7k

OBACK
rtd2 a*- y-pfrK017

OUTP

r-,06 t----Ko"
R'4

R3 65k

IIISATION RI B900

- 25k
., 01 03"-.1 V

PUT
r-, ~ ""as r-,.010

VO'6

R'5 R4 R,6 R,2 R8
600 7300 600 450 14 II.

POW- GROU

STRATE

4
STRAP

7
RI
BY

6
COMPE

8
1111

9
SUB
GROUND

'0 .1ER
1110·

Figure 7-12 Integrated Circuit Elements
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ULN·2136

THE TYPE ULN-2136 F-M Detector and Limiter
combines a limiting amplifier, a quadrature dis-

criminator, and a voltage regulator in a single mono-
lithic integrated circuit. Although primarily for f-m
receivers, the device can be used in any f-m demodula-
tor application.

The Type ULN-2136 features improved tempera-
ture coefficient of the detector output for better AFC
stability and elimination of the detector unbalance
inherent to previous designs. Detector unbalance de-
grades temperature coefficient of the detector output,
off-station noise, AMR, and creates tuning and stabil-
ity problems in a high gain i-f strip.

SCHEMATIC

7-25A/7-25B

OET, OUT DE -EMP.

DET. IN- VREG

Vcc DET. IN.

INPUT TEST POINTHIGH

AMP OUTFEEDBACK HIGH

INPUT
LOW

GND

lJl':~. flO. A-~1j9(;

Figure 7-12 Integrated Circuit Elements



CA3130AS

RCA';A3130T, CA3130S, CA3130AT, CA3130AS, CA·
3130BT, Ind CA3130BS Ire integrated..,ircuit operational
.."p1ili.rs that combin. the IdYlntages 01 both COS/MOS and
bipolar transistors on ~ monolithic chip.

Gate.protected p'ch,nnel MOS/FET (PMOS) transistors are
used in the input circuit to provide very·high,input impedance,
VI"" iow-input current. and exceptional speed performance. The
UII 01 PMOS lield·effect transistors in the input stage results in
common.mode input·yoltage clpability down to 0.5 vott below
the negatiye·supply terminal, an important attribute in single·
sUpply Ipplications.

A complementary·symmetry MOS (COS/MOS) transistor pair,
capable of swinging the output voltage to within millivolts of
either supply·yoltage terminal (at very high values of load
impedance), is employed as the output circuit.

, y+r-----,
IliA' CIMUIT I
I

1------- -----,
I tUlIIlII[NT SOUItt.[ 'OR 01 ANOQ7 I

ZI
ISY

.,
40 kG

I
I
I
I
I
I
I
IL.:... _

STROlliNG • y'

RS R6
I ~n IkO

OFFSET NULl-l.1 }•.•• ---

NOT[
DIODES oe THROUGH oe PRO\l'IO£ GATE -OlCIO£ PROTECTION

FOR MOS/FEf INPUT STAGE

The CA3130 Series circuits ope'at. at supply yoltages ranging
from 5 to 16 volts. or t2.5 to t8 volts ""en using split supplies .
They can be phase compensated with a single external capacitor.
,nd hIVe terminlls for adjustment 01 offset yoltage lor appli·
cations requiring offset-null capability. Terminal provisions
.re .1.0 made to permit strobing of the output stage.

The CA3130 Series i. supplied in either the standard 8·lead
TO·5·style package (T suffix) or in the 8·I•• d dual-in-line
formed.lead TO·5·style package "OIL·CAN" IS suffix) and
operate. oyer the lull military·temperature range 01 -550C to
+1250C. The CA3130B is intended lor applications requiring
premium.grade specifications and with limits established for:
input current, temperature coe~ficient of input-offset voltage,
and gain oyer the rang. of -55JC to +125°C. The CA3130A
offers superior input characteristics over those of the CA3130.

COMPENSATION ----.-{

••
I I SECOND
I I "AGE

II
I I
II
I I
II
I I
II
II

Q'

I
I
I
I
I
I
I
I
1
I
I
I
I
I
I
I r~;;;---
I I STAGE 1
I I 1
1 I I

!ir1·~~
II JI
I I I
1 I I1 .12 1

1 1 . 1

: I :
I I I
I I I

I_ __ J L ..J L ..J

II
II
II
II

Figure 7-12 Integrated Circuit Elements
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NC

LF256H
GENERAL DESCRIPTION

These are the first monolithic JFET input operational ampli-
fiers to incorporate well matched, high voltage JFETs on the
same chip with standard bipolar transistors. These amplifiers
feature low input bias and offset currents, low offset voltage
and offset voltage drift, coupled with offset adjust which does
not degrade drift or common-mode rejection. The devices are
also designed for high slew rate, wide bandwidth, extremely
fast settling tirne, low voltage and current noise and a low
1/f noise corner.

CONNECTION DIAGRAM
Top Views

Metal Can

DET AILED SCHEMATIC

--------~---~.-------__;_o 'Vee

"5
s.ovn ".S.OkSl

L_-4 ~---4_-4_----4_----4_----~- ...•.-_6.-_6.-~-~-_4_---__o-V"

Figure 7-12 Integrated Circuit Elements
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LM201AH

FUNCTIONAL DESCRIPTION

The Am101A/Am201A1Am301A are differential input, classAB
output operational amplifiers. The inputs and outputs are pro-
tected against overload and Ihe amplifiers may be frequency
compensaled with an external 30pF capacitor. The combina-
tion of low-input currents, low-offset vollage, low noise, and
versatility of compensation classify the Aml01AI Am201A1
Am301A amplifiers for low level and general purpose appli-
cations.

NON-INVERTING
INPUT

LM1900

general description

The LM 1900 series consists of four independent, dual
input, internally compensated amplifiers which were de-
signed specifically to operate off of a single power supply
voltage and to provide a large output voltage swing.
These amplifiers make use of a current mirror to achieve
the non·inverting input function. Application areas in-
elude: IC amplifiers, AC active filters, low frequency
triangle, squarewave and pulse waveform generation
circuits, tachometers and low speed, high .voltage digital
logic gates.

schematic
v'

.""",

OUTPU'

-"""'C>--;::.. ..•. -f

FUNCTIONAL DIAGRAM

INVERTING
INPUT

OUTPUT

C,
R, 30pF A2

10M a 5.1MU

v'letal Can

NOTES:
(1) On Metal Can.

pin 4 is connected 10 case

Dual·ln-Line ond Flot Pocko•••

III,· UI,' 1•• e " OUT, OUT, ,",

'OPVII_

Figure 7-12 Integrated Circuit Elements
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LM1558/LM1458 DUAL OPERATIONAL AMPLIFIER
general description

The LM1558 and the LM1458 are general purpose
dual operational amplifiers. The two amplifiers
share a common bias network and power supply
leads. Otherwise, their operation is completely
independent. Features include:

connection diagrams

• No frequency compensation required $:.u~,a , I """tI.. .
"',::'":': I '. .• ::::~ •••

_.twln•••I \ _,_u"_ •• _'I

"'....m···,•••••,••• _,.' I Ill ••• ' •. .
""--:!-:': I' .' •••• ,••••••,.

,,_I I ::-:al'"
• Short-circuit protection

• Wide common-mode and differential voltage
ranges

schematic

..

MC7815CP

MC7800C SERIES THREE-TERMINAL
POSITIVE VOLTAGE REGULATORS

The MC7800C Series of three- terminal positive voltage regula-
tors are monolithic integrated circuits designed as fixed-voltage regu·
lators for a wide variety of applications including local. on-card
regulation_ Available in seven fixed output voitage options from 5.0-
to-24 volts. these regulators employ internal current limiting. thermal
shutdown, and safe area compensation - making them essentially
blow-out proof. With adequate heatsinking they can deliver output
currents in excess of 1.0 arnper e. The last two digits of Ihe part
number indicate nominal output voltage.

• Output Current in Excess of 1_0 Ampere

• No External Component. Requi red

• Internal Thermal Overload Protection

• Internal Short-Circuit Current limiting

• Output Transistor Safe-Area Compensation

• Packaged in the Plastic Case 199-04
(pin Compatible with the VERSAWATTt or TO-220)

Or Hermetic TO-3 Type Metal Power Package (Case 11)

SCHEMATIC DIAGRAM

r--~-----~----~r--"1--r----"1'"-<)Input

100 k 500

21-.----4-<>---+-"""1-- •.....,Output

P SUFFIX
PLASTIC PACKAGe

CASE 199-04

2.7 k

Pin 1 Input I easel
Pin 2 Output (Emitter)
Pin 3 Ground lCollel;;lorl

500
3L_4-~~-!._~_~~ __ .•.._ .•...+- ~ __ -OGnd

Heat 'link .urface connected
to pin 3

Figure 7-1'2Integrated .CrrouttBlements

7-25I/7-25J

0·25 k

5"
Ca.e i. ground
for Ca.e 1" pin 3
for Ca.e 199·(M.



MC14001

The MC14001 quad 2·lnput NOR gate is constructed with MOS
P·channel and N·channel enhancement mode devices in a single
monolithic structure. These complementary MOS logic gates find
primary use where low power dissipation and/or high noise immunity
is desired.

• Quiescent Current· 0.5 nA lyp/pkg @ 5 Vdc

• Noise Immunity = 45% of VOO typical

• Diode Protection on All Inputs

• Supply Voltage Range = 3.0 Vdc to 18 Vdc

• Single Supply Operation - Positive or Negative

• High Fanout> 50

• Input Impedance = 10 12 ohms typical

• Logic SIIIIIOgIndependent of Fanout
• Pmfor-Pm Replacement for C04001A

l SUFFIX
CE RAMie PACKAGE:

CAS~ 632

CIRCUIT SCHEMATIC

vee
14 10

,O----_---, •....--1~ ..•..~._-,<,---...•....----<lll

,r..----l-----<l12

Figure 7-12 Integrated Circuit Elements

LOGIC DIAGRAM

VOO '"Pin 14
VSS = Pin 1
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MC14013BCL

The MC140138 dual type 0 tlip-Ilop is constructed with MaS
P·channel and N·channel enhancement mode devices in a single
monolithic structure. Each flip·flup has independent Data, (DI.
Direct Set, lSI. Direct Reset, (R), and Clock (C) inputs and cornple-
mentary outputs (0 and a). These devices may be used as shift reqis-
ter elements or as type T tlip- flops for counter and toggle applica-
tions.

• Static Operation
• Ouiescent Current = 2.0 nA/pac~age typical @ 5 Vdc

• Noise Immunity = 45% of VOD typical
• Diode Protection on All Inputs
• Supply Voltage Range = 3.0 Vdc to 18 Vdc
• Single Supply Operation

• Toggle Rate = 4 MHz typical @ 5 Vdc
• Logic Edqe-Ctocked Hip-Flop Design

Logic state is retained indefinitely with clock level either high or
low; information is transferred to the output only on the positive-
going edge of the clock pulse

• Capable of.Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over )he Rated Temper-
ature Range

• PinIorPm Replacement for CD4013

MC14027BCL

The MC 140278 dual J·K Hip-Iloo has independent J, K. Clock
(CI. Set (5) and Heset (R) inputs for each ftip-tlop. These devices
may be used In control, register. or toggle functions.

• Ouiescent Current" 20 nA/package typical @ 5 Vdc

• Noise Immunity = 45% of VDD typical
• Diode Protection on All Inputs
• Supply Voltage Range = 30 Vdo to 18 Vdc
• Single Supply Operation - Positive or Negative

• Toggle Rate = 3.0 MHz typical @ 5 Vdc

• Logic Swing Independent of Fanout
• Logic Edge·Clocked F lip·F lop Design -

Logic state is retained indefinitely with clock level either high or
low; information is transferred to the output only on the positive-
going edge of the clock pulse

• Capable of Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper
ature Range

• Pin-for Pin Heplacernen t for CD4027

TRUTH TABLE

INPUTS OUTPUTS'

C' J K S R Gnl °nt, °nt1
.r: 1 x 0 0 0 1 0

-F x a a 0 , , 0

-F' 0 x 0 0 0 0 ,
~ X 1 0 0 , 0 ,
~ x x 0 0 x On On

X X X , a X , 0

x x X 0 , x 0 ,
x x X 1 1 X 1 ,

x -' 0011'( Caro
1 ••. t.evet Chango

t ""Present Stere

Next State

!- BLOCK DIAGRAM

6

14 " I
1 0 a

L SUFFIX
CERAMIC PACKAGE

CAS~ 632
C Q

A

4

.8

S
9 0 a '3

11 C Q 12
A

'0
Voo - Pin 14
VSS" Pin 7

TRUTH TABLE

INPUTS OUTPUTS

CLOCK' DATA RESET SET a 0

~-- 0 0 a 0 1

~ 1 0 0 , 0'-.-_. x 0 0 a a
x x 1 0 0 ,--x x 0 1 , 0

)( X 1 , 1 1

x - Don't Car.
T • Level Change

BLOCK DIAGRAM

L SUFFIX
CERAMIC PACKAGE

CAS!: 620

a

c

K '0
R

9

10 a 15

13 C

11 a '4
R

12

VOO'· Pm 16

VSS""P,n8

No Change

Figure 7-12 Integrated Circuit Elements
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7-250/7-25P

MC14020BCL

The MC14020B 14-stage binary counter is constructed with MOS
P-chlnnel and N-channel enhancement mode devices in a single mon-
olithic structure, This part is designed with an input wave shaping
circuit and 14 stages of ripple-carry binary counter. The device
advances the count on the negative-going edge of the clock pulse.
Applications include time delay circuits. counter controls. and fre-
quency-dividing circuits. -,. ---

I.
I

L SUFFIX
CERAMIC PACKAGE

CASE 620
• Fully Static Operation
• Quiescent Current =5.0 nA /package typical @' 5 Vdc
• Noise Immunity = 45% of VOD typical
• Diode Protection on All Inputs
• Supply Voltage Range = 3.0 Vdc to lB Vdc
• Capable of Driving Two Low-power TTL Loads. One Low-power

Schottky TTL Load or Two HTL Loads Over the Rated
Temperature Range

• Low Input Capacitance = 5.0pF typical
• Buffered Outputs Available from stages 1 and 4 thru 14
• Common Reset Line
• 13 MHz Typical Counting Rate @ VDD = 15V
• Pin-for-Pi~ Replacement for CD4020

TRUTH TABLE

CLOCK RESET OUTPUT STATE
J"" 0 No Chang.

\... 0 Advanc. 10 nell t
.ta ••

X I All Ou Ipu t•• r. tow

x • Don't C.r.

LOGIC DIAGRAM

06 • Pin.
Q7 • Pin 6

08 • Pin 13

09 • Pin 12
010 - Pin 14
011 • Pin 15

Voo • Pin 16
VSS ··Pin 8

Figure 7-12 Integrated Circuit Elements



MC14066BCL

The MC14066 consists of four independent switches capable of
controlling either digital or analog signals. This quad bilateral switch
is useful in signal gating, chopper, modulator, demodulator and
CMOS logic implementation.

The MC14066 is designed to be pin-fer-pin compatible with the
MC14016, but has much lower ON resistance. Input voltage swings
as large as the full supply voltage .can be controlled via each inde-
pendent control input.
• High On/Off Output Voltage Ratio - 65 dB typical
• Quiescent Current ~ 0.5 nA/package typical @ 5 Vdc
• Low Crosstalk Between Switches -50 dB typical @ 8 MHz
• Diode Protection on All Inputs
• Supply Voltage Range ~ 3.0 Vdc to 18 Vdc
• Transmits Frequencies Up to 65 MHz @ 10 Vdc
• Linearized Transfer Characteristics,l>RON <60 n for

Yin = VDD to VSS (at 15V)
• Low Noise - 12 nV /..J Cycle, f;:' 1 kHz typical
• Pin-for-Pin Replacement for CD4016, CD4066, MC14016

-----
, -••

1

L SUFFIX
CERAMIC PACKAGE

CASE 632

LOGIC DIAGRAM AND TRUTH ,TABLE
(1/4 OF DEVICE SHOWN)

InlOut ~ Out/In

Control~
Loglc Diagram A.~.t~~,

VSS SVin ~OO
VSS -s..Vout S;VOO

Vconuol V in to Vout Resistance

VSS >109 Ohms typ
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MC14518BCL

The MC145188 dual BCD counter and the MC145208 dual bi-
nary counter are constructed with MOS P·channel and N·channel
enhancement mode devices in a single monolithic structure. Each
consists of two identical, independent, internally synchronous 4·
stage counters. The counter stages are type 0 flip·flops, with inter-
changeable Clock and Enable lines for incrementing on either the
positive·going or negative·going transition as required when cascad·
ing multiple stages. Each counter can be cleared by applying a high
level on the Reset line. In addition, the MC14518B will count out of
all undefined states within two clock periods. These complementary
MOS up counters find primary use in mu Iti·stage synchronous or
ripple counting applications requiring low power dissipation and/or
high noise immunity. Additional characteristics can be found on the
Family Data Sheet.
• Quiescent Current = 5.0 nA/package typical @ 5 Vdc
• Noise Immunity = 45% of VDD typical
• Diode Protection on All Inputs
• Supply Voltage Range = 3.0 Vdc to 18 Vdc
• Low Input Capacitance = 5.0 pF typical
• Internally Synchronous for High Internal and External Speeds
• Logic Edge·Clocked Design _. Incremented on Positive Transition
of Clock or Negative Transition on Enable

• 6.0 MHz Counting Rate
• Capable of Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper-
ature Range
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BLOCK DIAGRAM

R
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CERAMIC PACKAGE

CASE 620
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150---------...J
Voe· Pin 16
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TRUTH TABLE
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MC140698CL
The MC140698 hex Inverter Is constructed with MOS P·ch.nnel

and N-channel enhancement mode devices in a single monolithic
structure. These Inverters find primary use where low power dissi·
pation andlor high noise immunity isdesired. Each of the six inverten
is a single stage to minimize propagation delays. '

• Quiescent Current· 0.5 nA typ/pkg C!l5 Vdc
• Noise Immunity· 45% of VDD typ ~
• Supply Voltage Range· 3.0 Vdc to 18 Vdc
• Capable of Drivi"l Two Low·Power TTL Loads, One Low·Power

Schonky TTL L1)ad or Two HTL Loads Over the Rated
Temperature Range

• Double Diode Protection on All Inputs
• Pin·for·Pin Replacement for CD40698

SCL40468

DESCRIPTION

The SCL4046B and SCL4446B phase-locked
loops contain two phase comparators, a voltaqe-
controlled oscillator (VCO), source follower, and
zener diode. The comparators have two common
inputs. The Signal input can be used directly
coupled to large voltage signals, or indirectly
coupled (with a series capacitor) to small voltage
signals. The self-bias circuit adjusts small voltage
signals in the linear region of the amplifier. Phase
comparator I (an exclusive ·OR gate) provides a
digital error signal pcrout, and maintains 90° phase
shift at the center frequency between Signal and
Comparator inputs (both at 50% duty cycle). Phase
comparator II (with leading edge sensing logic) pro-
vides digital error signals pcnout and Phase Pulses,
and maintains a 00 phase shift between input
signals (duty cycle is immaterial). The linear VCO
produces an output signal VCOout whose frequency
is determined by the voltage of input VCOin and
the capacitor and resistors connected to pins Cl A,
C1B, Rl, and R2. The source follower output,
Demod Out, with an external resistor is used where
the VCOin signal is needed but no loading can be
tolerated. The inhibit input Inh, when high, disables
the VCO and source follower to minimize standby
power consumption. The zener diode can be used
to assist in power supply regulation.

L SUFFIX
-CEFIAMIC PACKAGE

CASE 1532

CIRCUIT SCHEMATIC
.". OF CIIICUIT SHOWN)

LOGIC DIAGRAM
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• Doubl. diode protection on all
Inpun notihown.
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BLOCK DIAGRAM
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(all packages)

Add suffix for package:

C 16·pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F 16-pin Flat
H Chip
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MC14511B BCD

The MC14511B BCD·to·seven segment latch/decoder/driver is con-
structed with complementary MOS (CMOS) enhancement mode de-
vices and NPN bipolar output drivers in a single monolithic structure.
The circu it provides the functions of a 4-bit storage latch .:an 8421
BCD·to·seven segment decoder, and an output drive capability. lamp
test (l T]. blanking (iii). and latch enable (lE) inputs are used to test
the display, to turn-off or pulse modulate the brightness of the
display, and to store a BCD code, respectively. It can be used with
seven·segment light emitting diodes (lED), incandescent, fluorescent,
gas discharge, or liquid crystal readouts either directly or indirectly.

Applications include instrument (e.g., counter, DVM, etc.) dis-
play driver, computer/calcula.tor display driver, cockpit display driver.
and various clock, watch, and timer uses.

L SUFFIX
CERAMIC PACKAGE

CASE 620

A

e
c
o
L T

el
L£

13 -12 c»
11 -C"10 •
9

15 Veo· Pin 18,. Vss· 'ina

6

• Quiescent Current m 5.0 nA/package typical @ 5 Vdc
• low logic Circuit Power Dissipation
• High·Current Sourcing Outputs (Up to 25 mAl
• latch Storage of Code
• Blank ing Input
• lamp Test Provision
• Readout Blanking on all Illegal Input Combinations
• lamp Intensity Modulation Capability
• Time Share (Multiplexing) Facility

• Supply Voltage Range = 3.0 Vdc to 18 Vdc
• Capable of Driving Two Low-power TTL loads, One Low-power

Schottky TTL load or Two HTl loads Over the Rated
Temperature Range.
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• Depends upc n the BCD cod. previoUlly applied

when LE "- 0

LOGIC DIAGRAM
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ULN2004A

TH ESE high-voltage, high-current Darlington tran-
sistor arrays are comprised of seven silicon N P N

Darlington pairs on a common monolithic substrate.
• All units feature open collector outputs and integral
suppression diodes for inductive loads. Peak inrush
currents to 600 rnA are allowable, making them ideal
for driving tungsten filament lamps also.

The Type ULN-2004A has an appropriate series
input resistor to allow its operation directly from
CMOS or PMOS outputs utilizing supply voltages of
6 to 15 V. The required input current is below that
of the Type ULN-2003A while the required input
voltage is less than that required by the I ype ULN-
2002A.

0\,,(,. /liD, ,t.9~qll

1O.5K

.--~--oCOM
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i

TYPE ULN-2004A
(each driver)

• Figure 7-12 Integrated Circuit Elements

7-25Y/7-25Z


