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ABSTRACT

This project is the Emergency alarm in building
such as fire, _smoke etc. which very nescpssary to have
installed this project in building that many people living
in This emergency alarm can be connected the many sensor
that you need which every sensor have to be connect to
sensor receiver and display the location that is emergency
which display by led on sensor receiver.

When the emergency start timer circuit for alarnm
by electrical bell to let everone in building know which
the timer can be choice in many time.

Mary Signals from sensor receiver are
transmitted to control room. The operator will know the
emergency Lo solve the problem before the emergency alarn
will on to let the everone in building know.

The transmittion from sensor receiver to control
room if ifransmitt by direct line will high cost then we
will transmitted by mwultipler system which 4 1line
multiplex to 1 line at demultiplex will convert in line to

4 line.
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(1) Remote Chime/Beeper.
(2) Universal Interface.
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4 CERBERUS

Qt PYROTRONICS

Automatic
Fire
Detectors

Ionization Smoke Detectior

DI-3, DI-A3 and DI-B3

e Adjustable Sensitivity

e Dual Chamber

e Sensitivity Test Points

e Simple Twist/Lock Assembly
e Optional Auxiliary Relay

® Screw-Clamp Terminals

e Alarm

e (I Listed, ULC Listed

ENGINEER AND ARCHITECT SPECIFICATIONS

Introduction

The Cerberus Pyrotronics DI-3, DI-A3 and DI-B3 fire smoke
detectors operate on the ionization principle. The detectors
respond to the first traces of fire in the form of visible smoke
or invisible products of combustion. The DI-3, DI-A3 and DI-
B3 have been developed for the wide range of commercial,
industrial and institutional fire detection and extinguishing
applications. The DI-3 and DI-A3 are approved in environ-
ments as covered by UL 268. The DI-A3 and DI-B3 are
approved in environments covered by UL 268A. The DI-B3
must be utilized with a Series 3 air duct housing.

Description

The DI-3 Series detector is a plug-in, ionization detector and

is designed for two wire system operation. The DI-3 is de-
signed with adjustable sensitivity while the DI-A3 and the

DI-B3 have a fixed sensitivity designed for their individual

high air flow applications.

The DI-3, DI-A3 and DI-B3 consist of self-compensating dual
ionization chamber and a highly stable solid state amplifier-
switching circuit. One chamber detects the presence of com-

bustion products. The second chamber serves as areference,

to stabilize the detector’s sensitivity for changes in environ-

mental conditions. As products of combustion enter the
sampling chamber, the chamber current is reduced producing
avoltage change. At the time the voltage change exceeds the
predetermined threshold an alarmis signalled to the control
unit. The detector locks inupon alarm and must be reset from
the control panel.

The sensitivity of the DI-3, DI-A3 and DI-B3 ispresentat the
factory. The electrical sensitivity can be monitoredin the field
using the Cerberus Pyrotronics sensitivity tester, test module
TM-13. The sensitivity test jack on the DI-3, DI-A3 and

DI-B3 and the adjustment screw on the DI-3 are accessible
from the front of the detector housing enabling the user to per-
form all sensitivity adjustments and tests without removing
the detector from its base.

The detectors utilize a low profile surface mounting base.
Model DB-3S, which may be attached to either a 4" octagonal,
single gang outlet box, 4" square wiring box - or the audible
base Model ADB-3, which must be attached to a 4" square,
deep wiring box. The DB-3S base and ADB-3 audible base
utilizes screw-clamp terminals for all electrical connections,
self-wiping contacts for reliability and contains provision for an
optional concealed locking mechanism to prevent un-
authorized removal of the detector head.

CATALOG NUMBER 61 1 9




Mounting Data
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DETECTOR 7
IDENTIFICATION _. /
WHITE LED LENS Y,/

The DI-3 Series ionization detector has been designed to
meet a wide range of system design parameters. The DI-3
detector is designed for open area protection in areas with air
velocities up to 300 feet per minute.

DI-A3is recommended for use in high air velocity applications
such as computer room underfloor areas. The Model DI-A3
contains a specially designed internal chamber coverand a
pre-selected fixed sensitivity setting which provides extremely
stable operation. Model DI-A3 has been UL listed for opera-
tion in air velocities of 0 to 1200 feet per minute. Since air
velocity has an effect on detector sensitivity and performance,
the DI-A3 shouid be used only in applications which meet this
established air velocity range.

The DI-B3 is designed specifically for use with the Cerberus
Pyrotronics Series 3 Air Duct Housings and like the DI-A3
contains a specially designed internal chamber cover and a
pre-selected fixed sensitivity setting. The DI-B3 must be
utilized with the Series 3 Air Duct Housing in air duct
applications with air velocities of 500-4000 FPM.

The DI-3, DI-A3 and DI-B3 are also available for high altitude
applications, (3000 to 8000 above sea level) as model
Numbers DI-3H, DI-A3H and DI-B3H.

The DI-3 and DI-A3 are capable of operating a remote alarm
lamp. Model RL-3, or auxiliary relay, Model RR-3. The Model
RR-3 relay contains one set of double pole, double throw
contacts rated at 120VAC, 2 amp resistive and requires a
deep outlet box when mounted to the DB-3S. The DI-B3 is
capable of utilizing the remote relay as supplied in the
Series 3 Air Duct Housing Model AD-3RI which contains one
setof double pole, double throw contacts rated at 125VAC/
24VDC, 3 amp resistive.

When multiple detector/relay combinations are used on
the same circuit, the zone module current limit will re-
strict the number of guaranteed detector/relay actua-
tions to one per zone.

The DI-3, DI-A3, DI-B3, DI-3H and DI-B3H ionization
detectors are Underwriters Laboratories, Inc. listed. The
series are also FM approved.

An FM approved, intrinsically safe DI-3 is available under
Model DI-3IS. The DI-3IS must be utilized with the intrinsi-
cally safe System 3 zone module, Model ZS-30.

Application Data

The DI-3, DI-A3, DI-B3, DI-3H, DI-A3H and DI-B3H detectors
are fully compatible with other Cerberus Pyrotronics System
3 compatible detectors and may be intermixed on the same
zone circuit. No more than thirty (30) detectors of any type or
combination (other than thermals or manual stations) may be
used on any one Cerberus Pyrotronics detector circuit.

This detector is applicable to the 30-foot center spacing (900
sq. ft.) as referred to in the National Fire Protection Associa-
tion standard 72E. This spacing, however, is based on ideal
conditions namely, smooth ceiling, no air movement, and no
physical obstructions between the fire source and the detec-
tor. This spacing should be used as a guide or starting point
in detector installation layout. Do not mount detectors in areas
close to ventilating or air conditioning outlets. Exposed joists
orbeamed ceilings may also affect safe spacing limitations
for detectors. Itis mandatory thatengineering judgementbe
applied regarding detector location and spacing.

Engineer/Architect Specifications

The ionization smoke detector shall be a dual chamber,
plug-in unit which mounts to a twist/lock base and shall be UL
listed.

The smoke detector shall operate on a two wire circuit and
shall contain an alarmindicating LED which will illuminate to
signal actuation of the detector.

DI-A3 The detector shall be specifically designed forusein

ONLY high air velocity applications of between 0and 1200
ft./min. Detectors which are not UL listed for the stated
air velocity range shall not be accepted.

DI-B3 The detector shall be specificaily designed forusein
ONLY air ducts with air velocities between 500-4000 FPM
when used with Pyrotronics Series 3 Air Duct
Housings. Detectors not listed to UL 268A for the

stated air velocity range shall not be accepted.

The detector shall be available in amodel thatis acceptable
for and UL listed for use in altitudes of 3000-8000 ft. above
sea level if desired.

Field adjustment™ and monitoring of the detector sensitivity
shall be possible without removal of the detector head from

its base. The measurement of detector sensitivity shall pro-
vide a discrete electrical value. Test methods which do not
provide an output signal proportional to smoke concentra-
tions shall not be considered equal. The base assembly into
which the detectoris installed shall be of the twist/lock design
with screw-clamp terminals. The base shall utilize self-wiping
contacts for reliability and shall accept other compatible
plug-in detectors. A security lock shall be installed in those
areas where tamper resistant installation is required as indi-
cated on the drawings.

The detector, or group of detectors, shall require a two-wire
circuit of #18 AWG thermoplastic fixture wire enclosed in
conduit, or #18 AWG limited energy shielded cable without
conduit, if permitted by local and national codes.

Optional auxiliary DPDT relays and/or remote alarm lamps
shall be installed where indicated.

The detector assembly shall be a Pyrotronics DI- (insert
number) with DB-3S mounting base, ADB-3 audible base or
Series 3 Air Duct Housing.**

*DI-3, DI-3H only
**DI-B3, DI-B3H only



Typical Wiring

Ordering Information

CONNECTION FOR REMOTE LAMP OR RELAY
40mA MAX., 24 VDC (1 PER DETECTOR)

FOR INTRINSICALLY SAFE APPLICATIONS UTILIZING
THE DI-31S WITH THE ZS-30, CONSULT THE WIRING
DIAGRAM FOR THE ZS-30 INTRINSICALLY SAFE
MODULE FOUND ON PUBLICATION 315-024056.

Technical Specifications

Current Requirements:
Voltage Range:
Operating Temperature:

Humidity:
Air Velocity:.

Normal—100p.A (350.A peak
surge upon application of power)
Alarm—80ma

21 £3Vdc +120°F (49°C)
+32°F (0°C) to + 100°F (38°C)
per UL

0-93% Relative Humidity
0-300 ft./min. Model DI-3
0-1200 ft./min. Model DI-A3
500-4000 ft./min. Model DI-B3
(requires air duct housing)

Note: Consult factory for special application requirements.
For Additional Product Information, refer to Pyrotronics DI-3
Technical Bulletin, Part No. 315-082300.

Shipping Wt.
Model # | Description Lbs. | Kg.
DI-3 lonization smoke detector 1 45
DI-3IS lonization smoke detector 1 .45
(Intrinsically Safe)
DI-3H lonization smoke detector 1 45
(High Altitude) ,
DI-A3 lonization smoke detector 1 45
(High Air Velocity) '
DI-A3H | lonization smoke detector 1 45
(High Altitude — High Air ’
Velocity)
DI-B3 lonization smoke detector 1 .45
(Duct Use Only)
DI-B3H | lonization smoke detector 1 .45
(High Altitude — Duct Use Only)
DB-3S | Low Profile Mounting Base 1 .45
ADB-3 | Audible Base 1 45
DB-LK | Series 3 Base Locking Kit 5 22
AD-3I! Series 3 Air Duct Housing 5 225
(See Spec Sheet6124)
AD-3RI | Series 3 Air Duct Housing 6 27
w/Remote Relay (See Spec
Sheet6124)
SA-3i Series 3, self contained 7 3.15
Air Duct Housing (See Spec
Sheet6124)
RR-3 Remote Relay (DPDT) 1 .45
RL-3 Remote Alarm Lamp 1 .50
RL-4 Remote Alarm Lamp 1 .50
RE-7 Aerosol Detector Tester 7 3.15
GC-7 Replacement Gas 1 .45
Container for RE-7
RLI-1 Remote Alarm Lamp Assembly 5 25
RLI-2 Remote Alarm Lamp Assembly 5 .25




S

[nitiating EEE

Devices | ===

Motor Bells and Sirobe Bells

ENGINEER AND ARCHITECT SPECIFICATIONS

Series MBDC Motor Bells & Strobe Bells

° @ Listed for Fire Protective Service.

e High Sound output with low current draw.

* Low frequency aluminum shells for better audi-
bility through walls, doors and other structures.

e Both 6” and 10" shell sizes in 24 VDC models.

¢ |ntegral RFI suppression to minimize induced
noise on the alarm lines.

e Mounting options for surface, semi-flush, outdoor
and concealed conduit installation.

e Built-in trimplate makes semi-flush mounting
simpler and less expensive.

e Screw terminals permit fast in-out field wiring of
12-22 AWG wire.

e Polarized for DC supervision of alarm lines.

e Operate on filtered or unfiltered DC over a wide
voltage range.

¢ Strobe bells for combined audible and visual
signaling have single input to save wiring time for
2-wire tandem operation of bell and strobe.

Introduction

Pyrotronics Series MBDC motor bells provide a better
engineered motor bell for fire and life safety alarm systems.
A number of improvements have been built into the
Pyrotronics Series MBDC bells line, including higher dBA,
low current draw, built-in trimplate for semi-flush mounting,
low frequency aluminum shells, and low RFI noise. The
motor for Series MBDC bells is a durable, high torque,
carbon brush motor selected for its high performance and
long life.

These 24VDC vibrating Series MB motor bells are offered
in 6" and 10" shell sizes. They are available with an
integral 8000 peak candlepower strobe that flashes once
per second.

Architects Specifications

The alarm signals shall be Pyrotronics Series MBDC
vibrating Motor Bells or approved equal. They shall be UL
Listed for Fire Protective Service. Shells shall be aluminum

Pyrotronics

in 6" or 10" diameter. Sound output at 10 feet shall be 82
dBA. The bells shall incorporate a carbon brush motor and
suppression to minimize RFI. They shall include a built-in
trimplate for semi-flush mounting to standard 4"
backboxes, or surface mounting to Pyrotronics indoor
IBH-2 backbox or outdoor WBK-3 backbox.

Strobe bell models shall include an integral flashing strobe
light with white polycarbonate lens and red “Fire” lettering.
The strobe shall be factory wired to operate in unison with
the bell and shall produce 8000 peak candlepower at
approximately one flash per second. The strobe bells shall
semi-flush mount to standard 4" square backboxes, or sur-
face mount using Pyrotronics SB backbox. All bell and
strobe bell models shall be polarized for line supervision
and shall have screw terminals for in-out field wiring of
12-22 AWG wire. Operating voltage shall range from
19.2-28.8 VDC. Finish on all models shall be textured

red enamel.

CATALOG NUMBER 251 3

Replaces Catalog Number2501



Ordering Information

Model Shell Voltage Input dBA @ Wirin Mounting Anprevale
DC VIBRATING Number Size Rated Range Current 10 Ft.1 9 Options pp
6 4 VDC 19.2-28.8 VDC 0.0
MOTORBELLS | MBDC-6 2 8 = 92 Fig.1 | A,B,C,D uL
MBDC-10 10" 24VDC 19.2-28.8 VDC 0.038
Strobe Bell
Model Shell Voltage ) Peak Mountin
DC VIBRATING Number Size 2 clnput " C:(B)ﬁt@: Candle- | Wiring Optionsg Approvals
MOTOR BELLS . Fange e " | Ppower
WITH STROBE MBDC-6S 6" 24DVC | 19.2-28.8VDC| 0.063
92 8000 Fig. 2 E;F L
MBDC-10S 10" 24VDC | 19.2-28.8VVDC 0.060 '9 B
NOTES:

1. Typical dBA at 10 ft. is measured in an anechoic chamber. 2. All bell models include RFI suppression to minimize induced noise on the alarm line. 3. Strobe bell models
have sing'e input for fast wiring on continuous alarm systems.

Typical Wiring

Fig. 1 (BELL MODELS) Fig. 2 (STROBE BELL MODELS)
(Bell and Strobe operate in parallel)
BELL STROBE BELL
(=) (+) N (+)
@
FROM FROM

PRECEDING L TO NEXT PRECEDING L TO NEXT
STROBE BELL t+ + STROBE BELL STROBE BELL *+ + STROBE BELL
ORF.A.C.P. _ EO.R ORFACP. _ _JL__ _ EoIR

Mour.'tlng Data (Mounting plates and backboxes ordered separately — see specification sheet #2511)

A. SEMI-FLUSH

B. SURFACE

C. CONCEALED CONDUIT

. Standard
™~ 4" square
backbox CCP-2
D. OUTDOOR E. SEMI-FLUSH (STROBE BELLS) F. SURFACE (STROBE BELLS)
, ]\ \\»\ N

A . Standard
o 4" square
WBK-3 ‘ii backbox

[ ]
PY FORFOMICS 4 oivision of cERBERUS Technologies, Inc.

8 Ridgedale Avenue, Cedar Knolls,

6/88
15M June 1988
New Jersey 07927 IG Printed in U.S.A. New Issue
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Semiconductor

MM5369 Series 17 Stage Oscillator/Divider

i General Description

The MM5369 is a CMOS integrated circuit with 17 binary
divider stages that can be used to generate a precise refer-
ence from commonly available high frequency quartz crys-
tals. An internal pulse is generated by mask programming
the combinations of stages 1 through 4, 16 and 17 tc set or
reset the individual stages. The MM5369 is advanced one
count on the positive transition of each clock puise. Two
buffered outputs are available: the cyrstal frequency for tun-
ing purposes and the 17th stage output. The MM3389 is

: available in an 8-lead dual-in-line epoxy package.

Features

m Crystal oscillator

® Two buffered outputs
Qutput 1 crystal frequency
Qutput 2 full division

3.58 MHz to 60 Hz

m High speec (4 MHz at Vpp = 10V)
m Wide supgiv range 3V-15V

= Low power

a Fully static operation

®m 8-lead duzi-in-line package

® Low Current

Options

u MMS5369A~

= MMS36SEYR
u MMS5369EST

3.58 MHz to 50 Hz
3.58 MHz to 100 Hz

Connection and Block Diagrams

Dual-In-Line Package

17 STAGE DIVIDER

DIVIDER

\ 4

BUFFER —> 1pur

Yy vy9YY h4

RESET PULSE GENERATOR

9SC OuT
TUNER
0D QUTPUT OSC OUT OSC IN
0SC IN— 0sC
8 7 6 S
‘
TUNER
QUTPUT ] BUFFER
1 2 3 4 >
DIVIDER Vg NC NC
OUTPUT
TL/F/10820-1
Top View

Order Number MM5369N
See NS Package Number
NOSE

FIGURE 2

v 1

Vss Voo
TL/F/10820-2

69ESININ



MM5369

Absolute Maximum Ratings

]

If Military/Aerospace specified devices are required, Package Drssipation 500 mw
please contact the Nationai Semiconductor Sales Maximum Vg Voltage 16V
Ofnce/Dnstnbut'ors for availability and specifications. Operating Ve Range V1015V
Voltage at Any Pin —0.3VioVpp +0.3V Lead Temperature (Soldering, 10 seconds) 300°C
Operating Temperature 0°Cto +70°C

Storage Temperature -65°Cto +150°C

Electrical Characteristics

Ta within operating temperature range, Vgg = GND, 3V = Vpp < 15V unless otherwise specified.

Parameter Conditions { Min Typ Max Units
Quiescent Current Drain Vpp = 15V 10 nA
Operating Current Drain Vpp = 10V, fiy = 4.19 MHz ne 2.5 mA
Frequency of Oscillation Vpp = 10V bC 4.5 MHz

Vpp = 6V : DG 2 MHz
Output Current Levels Vpp = 10V
Vo = 5V
Logical “1" Source : 500 nA
Logical 0" Sink ' 500 pA
Output Voltage Levels Vpp = 10V ;
lo = 10 xA
Logical *“1" 9.0 \Y
Logical “0" ] \ 1.0 \

Note: For 3.58 MHz operation, Vpp must be > 10V.

Functional Description
A connection diagram for the MM5369 is shown in Figure 7
and a block diagram is shown in Figure 2.

TIME BASE :

A precision time base is provided by the interconnection of
a 3,579,545 Hz quartz crystal and the RC network shown in
Figure 3 together with the CMOS inverter/amplifier provided
between the OSC IN and the OSC OUT terminals. Resistor
R1 is necessary to bias the inverter for class A amplifier
operation. Capacitors C1 and C2 in series provide the paral-
lel load capacitance required for precise tuning of the quartz
crystal. .

The network shown provides > 100 ppm tuning range when
used with standard crystals trimmed for C; = 12 pF. Tuning
to better than +£2 ppm is easily obtainable.

«

DIVIDER

A pulse is genertaed when divider stages 1 through 4, 16
and 17 are in the correct state. By mask options, this pulse
1s used to set or reset individual stages of the counter. Fig-
ure 4 shows the relationship between the duty cycle and the
programmed modulus.

OUTPUTS

The Tuner Output is a buffered output at the crystal oscilla-
tor frequency. This output is provided so that the crystal
frequency can be obtained without disturbing the crystal os-
cillator. The Divide Output is the input frequency divided by
the mask programmed number. Both outputs are push-pull
outputs.




Functional Description (continued)

OSCIN-—=}j-=— === === == - =------0SCour
W
Rt
20M *es1k

Inl

7 1

N

5-36pf

14
3.579545 MHz
€ = 12pF

i
P
S

Vpp OR Vgg (10V)

“To be selec :d based on xtal used

TL/F/1082C-2

FIGURE 3. Crystal Oscillator Network
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FIGURE 5. Typical Current Drain
vs Oscillator Frequency
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FIGURE 4. Plot of Divide-By vs Duty Cycle
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FIGURE 6. Output Waveform for Standard MM5369AA
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MC14017B

DECADE COUNTER

The MC140178B is a five-stage Johnson decade counter with built-in
code converter. High speed operation and spike-free outputs are obtained
by use of a Johnson decade counter design. The ten decoded outputs are
normally low, and go high only at their appropriate decimal time period.
The output changes occur on the positive-going edge of the clock pulse.
This part can be used in frequency division applications as well as decade
counter or decimal decode display applications.

Fully Static Operation

DC Clock Input Circuit Allows Slow Rise Times
Carry Out Output for Cascading

Divide-by-N Counting

Supply Voltage Range = 3.0 Vdc to 18 Vde

Capable of Driving Two Low-power TTL Loads or One Low-power
Schottky TTL Load Over the Rated Temperature Range

Pin-for-Pin Replacement for CD40178
Triple Diode Protection on All inputs

MAXIMUM RATINGS* (Voltages Relerenced to Vss)

ORDERING INFORMATION
MC14XXXBCP Plastic

L SUFFIX
CERAMIC
CASE 620

P SUFFIX
PLASTIC
CASE 648

D SUFFIX
soiIc
CASE 751B

Symbol Parameter Value Unit mg::i:;gg" gggmc
Vpp |OC Supply Voltage -0.510 +18.0 M
" TA = —55°to 125°C for all packages.
Vin. Vout | Input or Output Voltage (DC or Transient) -0.5to Vpp +05 \ .
lin: 'out | Input or Output Current (DC or Transient). per Pin =10 . mA
Pp Power Dissipation, per Packaget 500 mwW FUNCTIONAL TRUTH TABLE
(Positive Logic)
T Storage Temperature —651t0 +150 *C
| sla Ctock DECODE
T Lead Temperature (8-Second Soldering) 260 1C CLOCK ENABLE RESET [ OUTPUT: n
“Maximum Ratings are those values beyond which damage to the device may occur. : ,: g :
tTemperature Derating: Plastic "P and D/IDW™ Packages: -7.0 WP C From 65°C To 125°C x - 1 Qo
Ceramic “L" Packages: — 12 mW~C From 100°C To 125°C 7 o <] net
\ \— X o n
x —
LOGIC DIAGRAM : _ : el

Clock

Clock
Enable

Reset

Qs Q1 Q7 Q3 Qg

X - Don'tCare 1t n <5 Carry =717 Otherwise = Q"

1 2 6 T 1"
14

Carry

Cilock 14 O—

Clock
13 0—qg
Enadle
Retet 15 O—

BLOCK DIAGRAM

QOH—o03
Q1 —o2
Q2}—o0 4
Q—o7
Q4 f—o0 10
Qs—0 1
Qs}—o s
Q71t—o 6
Qg p—0 ¢
QI —o1

1

Cout

N

Vpp = Pin 16
Vgg = Pin8




MC140178B

ELECTRICAL CHARACTERISTICS (Vottages Referenced to Vgg)

Vpp -55°C 25°C 125°C
Characterlistic Symbol | ygc Unit
Min Max Min Typ # Max Min Max
Output Voltage “0" Level 5.0 == 0.05 —_ 0 0.05 _ 0.05
Vin = Vpp or 0 VoL 10 — 0.05 — 0 0.05 - 0.05 Vdc
15 — 0.05 —_ 0 0.05 —_ 0.05
“1" Level 5.0 4.95 — 4.95 5.0 — 4.95 —
Vin = 0 or Vpp VoH 10 9.95 — 9.95 10 — | 995 — | Vvde
15 14.95 _ 14.95 15 = 14.95 —_
Input Voltage “0" Level .
(Vo = 450r0.5 Vd( ) v, S0 - 15 — 225 1.5 — 15 Vdc
(VO = 9.0 0r 1.0 Vdc) Il 10 2 30 — 4.50 30 | — | 30
. (Vo = 13.5 or 1.5 Vdc) 15 — 4.0 —_ 6.75 4.0 — 4.0
“1" Level
(Vo = 0.5 or 4.5 Vdc) v 5.0 3.5 - 35 275 - 35 — vde
(VO = 1.0 0r 9.0 Vdc) ) 10 | 70 L/ 7.0 5.50 AN | —
(Vo = 1.5 or 13.5 Vdc) 15 11 — 1 8.25 — 11 —
Qutput Drive Current
(VOH = 2.5 Vdc) Source 5.0 -30 — —-24 —-4.2 - -1.7 —
(VOH = 4.6 Vdc) 10H 50 | -064| — -0.51 | -0.88 — | -036| — | made
(VoK = 9.5 Vdc) 10 -1.6 — Taos -2.25 - S09 —_
(VOH = 13.5 Vdc) 15 -42 = -34 —8.8 — -24 =
(VoL = 0.4 Vdc) Sink 5.0 0.64 — 0.51 0.88 — 0.36 —
(VoL = 0.5 Vdc) oL 10 1.6 — 1:3 225 Y — .09 — | mAdc
(VoL = 1.5 Vdc) 15 42 — 34 88 — 24 —
Input Current lin 15 o =0.1 = +0.00001| =0.1 = +1.0 | pAdc
Input Capacitance Cin — i - — 5.0 75 - — pF
(Vin = 0)
Quiescent Current % 5]») 5.0 — 5.0 — 0.005 5.0 - 150 | uAdc
(Per Package) 4 10 - 10 — 0.010 10 — 300 o
15 o 20 —_ 0.015 20 = 600
Total Supply Current**t T 5.0 It = (027 uA/kHz) f + Ipp uAdc
(Dynamic plus Quiescent, 10 tr = (0.55 pA/KHz) f + Ipp
Per Package) 15 It = (0.83 pA/kHz) f + Ipp
(CL = 50 pF on all outputs, all
buffers switching)
#Data labelled “Typ™ is not to be used for design purposes but is
intended as an indication of the IC's potential performance. PIN ASSIGNMENT
The formulas given are for the typical characteristics only at 25°C. 1 as Voo g
1To calculate total supply cusrent at loads other than 50 pF: 2 a1 Reset 15
IT(CL) = IT(50 pF) + (C - 50) Vtk 3cao Clock— 14
where: IT is in pA (per package), Cy in pF, V = (Vpp — Vsg) in volts, 4 a2 CEEMt13
fin kHz is input frequency, and k = 0.0011.
5 T3 as Cout /12
6 CJ a7 Q911
7 =Ja3 Qi =10
8 T vgg [eL: ==

This device contains protection circuitry
to guard against damage due to high
static voltages or electric fields. How-
ever, precautions must be taken to
avoid applications of any voltage higher
than maximum rated voltages to this
high-impedance circuit. For proper op-

eration, Vin and Vgyy should be con-
strained to the range Vgg < (Vijn or
Vout) < Vpp.

Unused inputs must always be tied to an
appropriate logic voltage level (e.g., ei-
ther Vgg or Vpp). Unused outputs must
be left open




MC14017B

SWITCHING CHARACTERISTICS® (C( = 50 pF, Tp = 25°C)

Characteristic Symbol Voo Min Typ # Max Unit
Vde
Output Rise and Fall Time TLH. ns
TLH. tTHL = (1.5 ns/pF) C + 25 ns tTHL 5.0 — 100 200
TUH. tTHL = (0.75 ns/pF) C|_ + 12.5 ns 10 — 50 100
ATLH. tTHL = (0.55 ns/pF) C| + 9.5 ns 15 - 40 80
Propagation Delay Time PLH, ns
Reset to Decade Output PHL
tpLH, tpHL = (1.7 ns/pF) C + 415 ns 5.0 - 500 1000
‘PLH: tpy = (0.66 ns/pF) C_ + 197 ns 10 — 230 460
tpLH, tpHL = (0.5 ns/pF) C_ + 150 ns 19 - 175 350
Propagation Delay Time PLH, ns
Clock tc Coyq PPHL
tPLH, H HL = (1.7 ns/pF) C_ + 315 ns 5.0 — 400 800
IPLH: t 4L = (0.66 ns/pF) C + 142 ns 10 — 175 350
tPLH, U HL = (0.5 ns/pF) C_ + 100 ns 15 — 125 250
Propagation Delay Time PLH, ns
Clock to Decode Output PHL
PLH, tPHL = (1.7 ns/pF) C + 415 ns 5.0 — 500 1000
PLH, tPHL = (0.66 ns/pF) C_ + 197 ns 10 — 230 460
tpLH, tPHL = (0.5 ns/pF) C_ + 150 ns 15 — 175 350
Turn-Off Detay Time PPLH ns
Reset to Cqyq
tpLH = (1.7 ns/pF) C + 315 as 5.0 - 400 800
tpLH = {0.66 ns/pF) C + 142 ns 10 — 175 350
tpLH = (0.5 ns/pF) C_+ 100 ns 15 == 125 250
Clock Pulse Width tw(H) 5.0 250 125 — ns
10 100 S0 —
15 75 = W —
Clock Frequency fel 5.0 — 5.0 20 MHz
10 — 12 50
15 — 16 6.7
Reset Pulse Width tw(H) 5.0 500 250 — ns
10 250 125 —_
15 190 95 -
Reset Removal Time trem 5.0 750 375 — ns
10 1273 135 &
15 210 105 —
Clock Input Rise and Fall Time TLH- 5.0 =
THL 10 No Limit
15
Clock Enable Setup Time sy 5.0 350 175 - ns
10 150 75 —_—
15 115 52 —
Clock Enable Removal Time teem 5.0 420 260 — ns
10 200 100 -
15 140 70 —

“The formulas given are for the typical characteristics only at 25°C

#Data labelled “Typ™ is not to be used for design purposes but is

as an indication of the IC's




MC14017B

Voo FIGURE 1 — TYPICAL OUTPUT SOURCE AND OUTPUT SINK CHARACTERISTICS
TEST CIRCUIT
p—— OVout
Vss 0 glock, Qo
nable & QuUTPUT ouTPUT
SINK DRIVE | SOURCE DRIVE
Q22—
Ciock to
A B9 DECODE SRl desiced
Vpp—O st Q4 ° OuUTPUTS outputs
———O0——{Reset Q5|—0 (S1 10 B8}
Vss Lot as—o Clock 105
o Carry theu 9 S1to A
a7 (S1 10 8)
a8 ° Vgs = Voo =Vop
Q9p—o External Vps = Vaut Vout —VDOD
Power
—0——{Clock —ao0
I o Cout Supply
TVDD FIGURE 2 — TYPICAL POWER DISSIPATION TEST CIRCUIT
s00 ue s (942 ob ue .
1: Cecamic
1 =
Qo —o©
ar—©o
——O——{Clock Enabte Q2 —O—
Q3 —O0—
Q4 |—o
—O— Raset Qs —oO
Q6 —o
QrfF—o——c
Pulse b
Generator Glocy Q8 PO
Q9
Cﬂu(
§V55 ¢ TCL TCL TCLACL TCL TCLARCL TCL ZRCLFRCL ﬁ:cL

11}

APPLICATIONS INFORMATION

Figure 3 shows a technique for extending the number of decoded output states for the MC140178. Decoded
outputs are sequential within each stage and from stage to stage, with no dead time (except propagation delay).

FIGURE 3 — COUNTER EXPANSION

~— ]
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MC140208

14-BIT BINARY COUNTER

The MC140208 14-stage binary counter is constructed with MOS
P-channel 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.

Fully Static Operation
Diode Protection on All Inputs
Supply Voltage Range = 3.0 Vdc to 18 Vdc

Schottky TTL Load Over the Rated Temperature Range

Buffered Outputs Available ‘from stages 1 and 4 thru 14
@ Common Reset Line
@ Pin-for-Pin Replacement for CD40208

Capable of Driving Two Low-power TTL Loads or One Low-power

L SUFFIX
CERAMIC
CASE 620

P SUFFIX
PLASTIC
CASE 648

D SUFFIX
SOIC
CASE 7518

ORDERING INFORMATION

MC14XXXBCP Plastic
MC14XXXBCL Ceramic
MC14XXXBD  SOIC

Qg = Pin 13 Q11 = Pin 15

TA = —55°to 125°C for all packages.
MAXIMUM RATINGS" (Voltages Referenced to Vgg) 4
Symbol Parameter Value Unlt
Voo OC Supply Voitage -0.510 +18.0 v
Vin. Yout | Input or Output Voitage (DC or Transient) -0.510 Vpp +0.5 v
TRUTH TABLE
lin. lout |!nput or Output Current (DC or Transient), per Pin =10 mA
Pp Power Dissipation, per Packaget 500 mw cLock RESET | OUTPUT STATE
[ No Change
T, Stor Temperature < ~-6510 +1 P —/
| __stg odo Tomp = 0 ad g L Q Advance to next
TL Lead Temperature (8-Second Soldering) 260 *C 3 state
X All O 1
“Maximum Ratings are those values beyond which damage 1o the device may occur. ) ipris e fow
tTemperature Derating: Plastic P and D/DW™ Packages: —7.0 mW/C From 65°C To 125°C X = Don’t Care
Ceramic “L™ Packages: — 12 mW/"C From 100°C To 125°C |
LOGIC DIAGRAM
Qi Q4 Qs Q12 Qi3 Q114
9 7 s
Clock 10 T i
—dqCc a -—dc Q o o -—-dcC
c a —¢ a}l—{c gqj—--—Hc
R R R T
s ~ | L1
Reset = e
" L
Q6 = Pin 4 Q9 = Pin 12 Vpp = Pin 16
Q7 = Pin 6 Q10 = Pin 14

Vgs = Pin 8




ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)

Characteristi Symbot | 420 oot <l g Unit
ara c mbo nl
clers i Vde [Tyin | Max | Min | Typ# | Max | Min | Max
QOutput Voltage “0" Level 5.0 — 0.05 — 0 0.05 —_ 0.05
Vin = Vpp or 0 VoL 10 -_ 0.05 == 0 0.05 - 0.05 Vdc
15 — 0.05 — 0 0.05 == 0.05
1" Level 50 | 495 [ — 495 | 50 — | 495 | —
Vin = 0 or Vpp VOH 10 | 995 — 9.95 10 — | 995 | — | vdc
15 14.95 — 14.95 15 — 14.95 —_
Input Voltage “0" Level .
(Vo = 4.5 0r 0.5 Vdc) v 5.0 _ 15 - 225 1.5 - 15 vde
(VO = 9.0 or 1.0 Vdc) L 10 . 3.0 — 4.50 30 | — | 30
(Vo = 13.5 or 1.5 Vdc) 15 — 4.0 — 6.75 4.0 - 40
“1" Level
(Vo = 0.5 or 4.5 Vdc) Vin 5.0 35 = 35 275 —_ 35 —_ vde
(Vo = 1.0 or 9.0 Vdc) 10 7.0 -_— 7.0 5.50 —_ 70 —_
(Vo = 1.5 0or 13.5 Vdc) 15 11 — 11 8.25 —_ " —_
Qutput Drive Current
(VOH = 2.5 Vdc) Source 50 | -3¢ - -24 -42 — | -7 -
(VOH = 4.6 Vdc) 10H 50 | -064| — -051 | -088 — | -036| — |mAdc
(VOH = 9.5 Vdc) 10 - 1.6 = -13 -2.25 e -0.9 —
(VoK = 13.5 Vdc) 15 -42 S -34 -88 - —-24 —_
{VoL = 0.4 Vdc) Sink 50 0.64 —_ 0.51 0.88 —-_ 0.36 _
(VoL = 0.5 Vdc) loL 10 1.6 = 13 225 —_ 0.8 — mAdc
(VoL = 1.5 Vdc) 15 4.2 — 3.4 8.8 24 —
Input Current lin 15 — +0.1 — +0.00001| +0.1 - +1.0 | nAdc
Input Capacitance Cin = — - — 5.0 9 — — pF
(Vin = 0)
Quiescent Current Ipp 5.0 Ve 5.0 0.005 5.0 - 150 | uAdc
(Per Package) 10 — 10 — 0.010 10 — 300
15 T 20 e 0.015' 20 — 600
Total Supply Current**t IT 5.0 IT = (0.42 pA/KkHZ) | + loo’ uAdc
(Dynamic plus Quiescent, 10 It = (0.85 nAKKHz)  + Ipp
Per Package) 15 IT = (1.43 pAKHZ) f + Ipp
(CL = 50 pF on all outputs, ail
buffers switching)

#Data labelled “Typ" is not to be used for design purposes but is
intended as an indication of the IC’s potential performance.

**The formulas given are for the typical characteristics only at 25°C.
1To calculate total supply current at loads other than 50 pF:
- I7(C) = 17(50 pF) + (CL — 50) Vik

where: IT is in nA (per package), C inpF, V = (Vpp — Vss)in volts,
f in kHz is input frequency, and k = 0.001.

This device contains protection circuitry to guard against damage due to high static voltages
or electric fields. However, precautions must be taken to avoid applications of any voltage
higher than maximum rated voltages to this high-impedance circuit. For proper operation,
Vin and Voyt should be constrained to the range Vss < (Vin or Vout) = VDD-

Unused inputs must always be tied to an appropriate fogic voltage level (e.g., either Vgg or
Vpp)- Unused outputs must be left open.

PIN ASSIGNMENT

S
1—ai2 Vool 16
2ca13 Q1if1s
3cals Q1o 14
acas asf—313
5 cjas Qs 12
6 a7 REDN
7 a4 c—10
8 Cvgs o} =T




SWITCHING CHARACTERISTICS (C =50 pF, T4 =25°C)

Voo
Characteristic Symbol Vdec Min Typ # Max Unlt
Output Rise and Fall Time tTLH, ns
TTLH. TTHL=(1.5 ns/pF) C +25 ns tTHL 5.0 - 100 200
TTLH. TTHL=(0.75 ns/pF) C_+12.5 ns 10 - 50 100
TTLHs TTHL=(0.55 ns/pF) C_ +9.5 ns 15 — 40 80
Propagation Delay Time tPLH,
Clock to Q1 tPHL ns
tpHL. tPLH = (1.7 ns/pF) C + 175 ns 5.0 — 260 520
tpHL. tPLH = (0.66 ns/pF) C_ + 82 ns 10 — 118 230
tpHL. tpLH = (0.5 ns/pF) C + S5 ns 15 = 80 160
Clock to Q14 ns
1PHL. tpLH = (1.7 ns/pF) C_ + 1735 ns 5.0 — 1820 3900
tpHL. tPLH = (0.66 ns/pF) C_ + 772 ns 10 — 805 1725
tpHL. tpLH = (0.5 ns/pF) C_ + 535 ns 15 — 560 1200
Propagation Delay Time tPHL ns
Reset to Qg
tpHL = (1.7 ns/pF) C_ + 285 ns 5.0 - 370 70
tpHL = (0.86 ns/pF) Cy + 122 ns 10 = 155 3.0
tpHL = (0.5 ns/pF) Cp + 90 ns 15 — 115 230
Clock Pulse Width twH 5.0 $00 140 —_ ns
10 165 55 -—
15 12§ 38 -
Clock Pulse Frequency el 5.0 — 2.0 1.0 MHz
10 — 6.0 3.0
15 - 8.0 4.0
Clock Rise and Fall Time ITLH, ITTHL S.0 -
10 No Limit
15
Reset Pulse Width twi 5.0 3000 320 —_ ns
10 550 120 —
15 420 80 —f
Reset Removal Time trem 5.0 130 65 == ns
10 50 25 -
15 30 15 e
“The formulas given are for the typical characteristics only at 25°C.
#Data labelled ' Typ" is not to be used for design purposes but is
[ ded as an indication of the IC's per
FIGURE 1 — POWER DISSIPATION TEST CIRCUIT AND FIGURE 2 — SWITCHING TIME TEST CIRCUIT AND
WAVEFORM d WAVEFORMS
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MC14020B

FIGURE 3 — TIMING DIAGRAM
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MC145026
MC145027

@ MOTOROLA MC145028
' MC145029

[ Advance Information J

CMOSs Mmsl

MC145026 ENCODER (LOW-POWER COMPLEMENTARY MOS)

MC145027/MC145028/MC145029 DECODERS REMOTE CONTROL

The MC145026 will encode nine bits of information and senally ENCODER/DECODER PAIRS
transmut this information upon receipt of a transmit enable. TE, (active
fow! signal Nine inputs may be encoded with ttinary data (0, 1. openl
allowing 39 (19.683) different codes

Three decoders are presently available; all use the same transmutter
— the MC145026 The decoders recewe the 9-bit word and interpret
some of the bits as address codes and some as data. The MC145027 -
terprets the first five transmitted bits as address and the last four bits as

data The MC145029 interprets the first four transmitted bits as address CER:M?CU'E::;AGE
and the last five bits as data. The MC145028 wreats all nine bits as ad- CASE 620
dress U no errors are received, the MC145027 outputs four data bits,
and the MC145029 outputs five data bis, when the transmitter sends
address codes that match that of the receiver A vahd transmission oul-
put will go high on the decoders when they recognize an address that
matches that of the decoder. Other recewvers can be produced with dif-
ferent address. da1a ratios P SUFFIX
@ May be Addressed in erither Binary or Trinary PLASTIC PACKAGE ~ -
® Trnnarv Addressing Maximizes Number of Codes CASE 648
@ Interfaces with RF. Uuraso‘mc, or Infrared Transmussion Medias
@ On-Chip R:-C Oscillator; No Crystal Required .
@ High External Component Toterance. Can Use + 5% Components
MCI14XXXX Suffix Denotes
@ Siandard B-Seres Input and Output Charactenstics
® 4510 18V Operauon - | .
eramic Fackage
. @ 29V Low Voltage Version Alsc Available by Special Order P Plastic Package
PIN ASSIGNMENTS
A1/D1 Voo HVoo ardr “shvpp
A2/D2 1 Data Out n 06 A2 42 1501 A6
A3/03 DE 0o7 A3(3 14ha7
A4/D4 nRTc [ 08 A4l4 1301 A8
AS/D5 ncrc N o9 ASTS 12[1A9
A6/D6 0 Rg pvt Ri06 npvrt
A7/D7 0 A9/09 P R2/Co gz 100R; /C
Vss [ A8/ D8 [l Data In vssli8 9l Data In
MC 145026 MC 145027 MC145028 MC145029
Encoder Decoder Decoder Decoder

This document contams information on a new pcoduct Spectfications and informa-
non herein are subject to change without notice



MC145026, MC145027, MC145028, MC145029

MAXIMUM RATINGS (Voltages Referenced 1o Vgg)

Rating Symbol Value Unit
DC Supply Voltage Voo -0510 +18 v
Input Voltage, All Inputs Vin -0510 Vpp+05 v
DC Input Current, per Pin hn 110 mA
Operating Temperature Range Ta -40 10 +85 C
Storage Temperaiure Range Tsig -6510 +150 °C
ELECTRICAL CHARACTERISTICS
\ - 40°C 25°C 85°C
Characteristic Symbol | 001 e Unit
\ Min | Max | Min Typ Max | Min | Max
Output Voltage "0 Level 50 - joos| - 0 005| - |005
Vin=Vpp or 0 VoL 10 - |005}| - 0 00~{ - |005| V
15 - |005| - 0 00| - (005
17 Level 50 (|49 - 495. 50 - 495 -
Vin=00¢ VDD VOH 10 | 995 - 995 10 - 995 - \
15 j1495( - |1495 15 - |95 | -
Input Voltage "0 Level
(Vo=450r05VI) v 50 - 15 - 225 15 - 15 i
(Vg=9.00r 1.0 V) it 10 h¥ =30 Ll 450 30| - |30
(Vg=1350r15V! 15 - 40 625 40 - 40
1 Level
Vo=050r45V) v 50 35 v BS 275 - 35 - v
(Vo=1.00r90 VI N w|70f - |70 550 A W70 -
(Vo=150r 135V} 15 1o - 1o 825 - 1nao -
Output Drive Current Source
WVoH=25V) 50 [-26[ = |-21] -a2 - 7] -
(VoH=4.6 V) TOH 50 |-052( - |-044 -088 - |-036] - | mA
(VoH=9.5VI ROMET | -2.25 - |-09| -
(Vo =135Vi 15 | -36% 74 -30 -88 - -24| -
(Vo =0.4V) Sink 50 (052 - {044 088 - {036 | -
(VoL=05WV1 oL 10 13 | = 225 - los | - | ma
Vo =15VI 15 | 36 - 30 88 - 24 -
Input Current — TE (MC145026, Pullup Devicel 50 - - 30 40 90 - -
1 ek e Y P 20 28 F S
15 - - 35 45 70 - -
Input Current
Rg (MC145026) lin 15 =7 £ 0340 - +000001 { +03| - 1+10] pA
Data In (MC145027, MC145028, MC145029!
Input Current
A1/D1-A9/D9 (MC145026) . SN TV o - vess Aol - | - | wa
A1-A5 (MC145027) in WA | - £300 {tso0| - | -
A1-A9 (MC145028) B4 | - 1A 1650 | t1000| - -
Al-A4 (MC145029)
Input Capacitance (V5 =0} Cin - - - - 50 7.5 = - pF
Quiescent Current — MC 145026 50 - - - 0.0050 0.10 | — -
oD 10 - - - 0.0100 020 | — - A
15 - = - 0.01%0 0.30 - =
Quiescent Current — MC145027, MC145028. MC 145029 50 - - - 30 50 - -
oo |10 - | - | - 60 10| - | - | wA
15 — = - 0 150 = -
Total Supply Current — MC145026 (fc = 20 kHz) 5.0 - - - 100 200 - -
T 10 = = = 200 400 - - A
15 - - - 300 600 | — -
Total Supply Current — MC145027, MC145028, MC145029 50 - - - 200 400 - -
(1c =20 kHz) I 0 - - = 400 800 | - - | wA
15 - - - 600 1200 | - —

This device contains circuitry 1o protect the inputs agamnst damage due 1o high static voliages or electric fields; however, it is advised that
normal precautions be taken to avoid application of any voltage higher than maximum rated voliages to this high impedance circuit. For pro-
per operation it is recommended that Vi and Vg be constrained to the range Vgg < (Vin of Vo) = VpD-




VC145026, MC145027, MC145028, MC145029

SWITCHING CHARACTERISTICS (C_ =50 pF, Tpo=25°C)

Characteristic Symbol | Vpp | Min | Typ | Max Unit
Qutput Rise and Fall Time & 0 5.0 - 100 | 200
!:LH 0| -|s |10 ns
HUlis | -] a0 s
Data In Rise and Fall Time (MC145027, MC145028, MC 145029) 50 | — = 15
TLH =
t 10 - 15 S
THU s | | - | 15
Encoder Clock Frequency 50 o] - 2
fl wlo| -| s MHz
15 0 - 10
Decoder Frequency 50 1 - 240
(Referenced to Encoder Clock) (See Figure 100 fet 10 1 - | 410 kHz
15 | 1 - | as0
TE Pulse Width 50 | 65 | — -
WL 10 30 = - ns
15 | 20 - -
System Propagation Delay _ 2 _ ]aé B Clock
(TE 10 Valid Transmission! Cycles
Tolerance on Timing Components
(ARTC+ACTC+AR1+ACYH - - - - |1+ %
(AR +4C)) - % -1+
OPERATING CHARACTERISTICS
MC145026 bits and must be encoded to malch the address input at the

The encoder serially transmuts nine bits of trinary data as
defined by the state of the A1/D1-A3/D9 input pins. These
pins may be in either of three states (0, 1, open) allowing
39=19.683 possible codes. The transmit sequence is in-
itated by a low level on the TE input pin. Each time the TE in-
put 1s forced low the encoder outlputs two identical data
words. Between the two data words no signal is sent for
three data bit times. If the TE input is kept low, the encoder
continuously transmits the data word.

Each transmitted data bit 1s encoded into two data pulses
(See Figure 7). A logic zero is encoded as two cqnsecutive
short pulses, a logic one as two consecutive long pulses, and
an open as a long pulse followed by a short pulse. The input
state is determined by using a weak output device to try to
force each input first low, then high. if only a high state
results from the two tests, the input is assumed to be hard
wired 10 Vpp_ If only a low state is obtained.. the input is
assumed 1o be hard wired to Vss If both a high and a low
can be forced at an input, it is assumed to be open and is en-
coded as such.

The TE input has an internal pullup device so that a simple
switch may be used to force the input fow. While TE is high
the encoder is completely disabled, the oscillator is inhibited,
and the current drain is reduced to quiescent current. When
TE is brought low, the oscillator is started, and the transmit
sequence begins. The inputs are then sequentially selected,
and determinations are made as to the input logic states.
This information is serially transmitted via the Data Out
output pin. ’

Transmission must be initiated by using the TE pin rather
than by holding TE low and applying power to the device
because an internal reset occurs after the first transmit
sequence.

MC145027

This decoder receives the serial data from the encoder and
outputs the data, if it is valid. The transmitted data, con-
sisting of two identical data words, 1s examined bit by bit as
it is received. The first five bits are assumed to be address

recewver. If the address bits match, the next four (datal bits
are stored and compared to the last valid data stored. As the
second encoded word is received, the address must again
match. and if it does, the data bits are checked against the
previously stored data bus. If the two words of data (four
bits each) match. the daia ss transferred to the output data
faiches by VT and will remain until new data replaces it. At
the same time, the Valid Transmission output pin is brought
tugh and will remain high until an error 1s received or until no
input signal is received for four data bit times.

Although the address information 1s encoded in trinary,
the data information must be either a one or a zero. A trinary
{open) will be decoded as a logic one.

MC145028

This decoder operates in the same manner as the
MC 145027 except that nine address bits are used and no data
output is available. The Valid Transmussion output is used to
indicate that a valid address has been received.

Although address information 1s normally encoded in
trinary, the designer should be aware that, for the
MC 145028, the ninth address bit (A9) must be either a one or
a zero. This part, therefore, can accept only 2 x 38 = 13,122
different codes. A trinary (open) A3 will be interpreted as a
logic 1. However. if the encoder sends a trinary (or logic 1)
and the decoder address is a logic 1 (or trinary) respectively,
the vahd transmission output length will be shortened to the
R1x C1 ume constant

MC145029

This decoder operates like the MC145027, but it assumes
the first four received bits 1o be address bits and the remain-
ing five received bits 10 be data.

DOUBLE TRANSMISSION DECODING

Although the encoder sends two words for error checking.
a decoder does not necessarily wait for two transmitted
words to be received betore issuing a vaild transmission out-
put



MC145026, MC145027, MC145028, MC145029

PIN DESCRIPTIONS

MC145026 ENCODER

A1/D1-A9/D9, ADDRESS/DATA INPUTS (PINS 1, 2, 3,
4,5,6,7,9,10) — These inputs are encoded and the data 1s
serially output from the encoder

Rs, CTC. RTC. OSCILLATOR COMPONENTS (PINS 11,
12, 13) — These pins are part of the oscillator section of the
encoder. If an external signal source is used instead of the
internal oscillator, it should be connected to the Rg input
and the RTC and CTC pins should be left open

TE. TRANSMIT-ENABLE INPUT (PIN 14) This acuve fow
input initiates transmission when forced low. An nternal
pullup device keeps this input normally high

Data Out, DATA OUTPUT (PIN 15) — This is the output
of the encoder that serially presents the encoded word

VpD. POSITIVE SUPPLY (PIN 16) — The most posttve
power supply.

Vgs, NEGATIVE SUPPLY (PIN 8] — The most negative
supply (usually ground)

MC145027, MC145028, MC145029 DECODERS

A1-A5 (MC145027), A1-A9 (MC145028), A1-A4
(MC145029), ADDRESS INPUTS — These address inputs
must match the corresponding encoder nputs in order for
the decoder 1o outpul daia.

D6-D9 (MC145027), D5-DI (MC145029), DATA OUT-
PUTS — These outpuls present the information that s on
the corresponding encoder inputs Note: only binary data
will be acknowledged: a tanary open will be decoded as 3
logic one.

Ry, C1, PULSE DISCRIMINATOR (PINS 6, 7) - These
pins accept a resistor and capactior that are used (0 deter-
mine whether a narrow pulse or 3 wide pulse has been en-
coded. The time constant Ry x Cjshould beset o 1.72en
coder {transmutter) clock penods R1Cy = 3.95 R1CcCiC

R2/C2. DEAD TIME DISCRIMINATOR (PIN 100 — Thus
oin accepts a resistor and a capacrior 1o VS S that are used 10
cetect both the end of an encoged word and the end of
(ransmussion. The ume constant Ry x €2 should be 33.5en-
coder (transmutter) clock periods (lour data bu perods!
RyC2 = 77 RTCCTC This ume constant 1s used to deter
e that Data In has remained lew for four data bit umes
iend of transmussion' A separate comparator looks at a
voltage-equwvalent two data bit tmes (0.4 RaC)1 1o detect
:~e dead ume belween transmitiec words

VT, VALID TRANSMISSION (PIN 11) — This output goes
~:gh when the loliowing conditions are sausfied
1 ihe transmitied aadress matches the recewver address. and
2 the transmitied data maiches ine (3st valid data recewved
(MC 145027 and M{C 145029, ontv!
VT will cemain tugh untit 3@ mismatch s recewved, or no 10
cut signal is receved for four data it imes

VpD. POSITIVE SUPPLY (PIN 16) -
orwer supply

The most posttive

Vgg, NEGATIVE SUPPLY (PIN 81 ~ The most negative
s.0p! tusually grouna!

FIGURE 1— MC145026 ENCODER BLOCK DIAGRAM
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MC145026, MC145027, MC145028,, MC145029

FIGURE 2 — MC145027 DECODER BLOCK DIAGRAM
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FIGURE 3 — MC145028 DECODER BLOCK DIAGRAM
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FIGURE 4 — MC145029 DECODER BLOCK DIAGRAM

Vald
Transmission

n
H>o {0
—>
Contot =
[ SN
« r =3
I_G(_- — i | | e
& S
- —1
&
Sequencer o MDB
Circunt .
4 3 2 1
r L-p
a3l 3 w Data < 9'03‘3
o ><1 Extractor In
S
NS (53 '
e o m e p IR
1
= R2 =

«

Interrat
Enable
This oscillator will operate at a frequency determined by i~e exter- The value for Rg shou!d be chosen 10 be > 2 times Rric This
nal RC network; r.e., range will ensure that current through Rg s insignificant compared
1 to current through Ryc. The upper limit for RS must ensure that
f= m (Hz) Rg x5 pF (input capacitance) is sr_nall compared to RTcx Crc.
For frequencies outside the indicated range, the formula will be
for 1 kHz < f< 400 kHz less accurate. The minimum recommended oscillation frequency of
where: C1c = Cc+C 12 oF this circuit is 1 kHz. Susceptibility to externally induced noise signals
Tc C*Slayout ¥ may occur for frequencies below 1 kHz and/or when resisiors uliz-
Rs=2Ryc ed are greater than 1 MQ.
Rg=20k
Rycz10k

400 pF<Cyc <15 ufF



MC145026, MC145027, MC145028,:MC145028"

FIGURE 6 — ENCODER/DECODER TIMING DIAGRAM
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MC145027, MC145028, AND MC145028 DECODERS
1.1 (RoC)
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Valid Transmission (Pin 11}

| & 2 Oe

Data Outputs

FIGURE 7 — MC145026 ENCODER DATA WAVEFORMS
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FIGURE 8 — MC145027/MC145023 FLOWCHART
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FIGURE 9 —-MC145028 FLOWCHART
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*For shift register comparisons, @ “T" 1s stored as a "1"



MC145026, MC145027, MC145028, MC145029

FIGURE 10 — fmax vs Clayout
MC145027. MC145028, and MC145029
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FIGURE 11 — TYPICAL APPLICATION
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Trinary \ °
Addresses ? 1A 2 2 A3 % 4
3 MC145027 3
1 MC145026 7 l.
L A ¢ ns 5 p 7 5 AS 1» A e
Rtc
6 13 c 15 _
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i ) R 15 w =
1 TC — —
4-But > 1" D7 9 “-{ 13
Binary 10 n 10 2 P
Data P ¢ D8 — D9
Rs U ur
N $ 09 _La Ry @2
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181 10k 240 pF 20 k 10 k 910 pF 100 k 1800 pF
88.7 10 k 490 pF 20 k 10k 2000 pF 100 k 3900 pF
42.6 10k 1020 pF 20 k 10k 3900 pF 100 k 7500 pF
21.5 10k 2020 pF 20 k 10 k 8200 pF 100 k 0.015 uF
8.53 10k 5100 pF 20k 10k 0.02 uF 200 k 0.02 uF
1.7 50 k 5100 pF 100 k 50 k 0.02 uF 200 k 0.1 uF

5
Trinary
Addresses
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National
Semiconductor

CD4049UBM/CD4049UBC Hex Inverting Buffer
CD4050BM/CD4050BC Hex Non-inverting Buffer

General Description

These hex buffers are monolithic complementary MOS
(CMOS) integrated circuits constructed with N- and P-chan-
nel enhancement mode transistors. These devices feature
logic level conversion using only one supply voltage (Vpp)-
The input signal high level (Vi) can exceed the Vpp supply
voltage when these devices are used for logic level conver-
sions. These devices are intended for use as hex buffers,
CMOS to DTL/TTL converters, or as CMOS current drivers,
and at Vpp = 5.0V, they can drive directly two DTL/TTL
loads over the full operating temperature range.

Features

= Wide supply voltage range 3.0Vto 15V

& Direct drive to 2 TTL loads at 5.0V over full tempera-
ture range

= High source and sink current capability

m Special input protection permits input voltages greater
than Vpp

Applications

& CMOS hex inverter/buffer

s CMOS to DTL/TTL hex converter

& CMOS current “sink™ or “‘source"’ driver
m CMOS high-to-low logic level converter

Connection Diagrams

CD4049UBM/CD4049UBC
Dual-In-Line Package
NC L=F F NC K=E € 40 0
lw 15 14 I 13 | 12 1 10 [l

3
Y

[
>
»
x
]
oI
®
v
oA
o
<
]

Voo G
TULIF/5971-1
Top View

Order Number CD4049UB* or CD4049B"

CD4050BM/CD4050BC
Dual-In-Line Package

NC 7 L=F £ NC K=€ E 1=0 0

I1G 15 14 lll 12 1 10 9

] 1 Iz 3 4 s 5 1 8

Vpp  6=A A H=8 8 1=C [ Vss

TL/FI5971-2
Top View

Order Number CD4050UB* or CD4050B*

“Please look into Section 8, Appendix D for availability of various package types.
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CD4049UBM/CD4049UBC/CD4050BM/CD4050BC

Absolute Maximum Ratings (otes 1&2)

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availabllity and specifications.

Supply Voltage (Vpp) —0.5Vto +18V
Input Voltage (Vin) —0.5Vto +18V
Voltage at Any Output Pin (Vouyr) —0.5VtoVpp + 0.5V
Storage Temperature Range (Tg) —65°Cto +150°C
Power Dissipation (Pp) .

Dual-In-Line 700 mW

Small Outline 500 mW
Lead Temperature (T()

(Soldering, 10 seconds) 260°C

Recommended Operating

Conditions (Note 2)

Supply Voltage (Vpp)
Input Voltage (Vin)

Voltage at Any Output Pin (Vour)
Operating Temperature Range (Ta)

CD4049UBM, CD40508M
CD4049UBC, CD4050BC

DC El¢ ctrical Characteristics cp40a9m/CD40508M (Note 2)

" 3Vto 15V
0V to 15V
OtoVpp

—55°Cto +125°C
—40°Cto +85°C

Symbol Parameter Conditions n +25°C teoe Units
Min | Max | Min | Typ | Max | Min Max
Iop Quiescent Device Current | Vpp = 5V 1.0 001 | 1.0 30 nA
Vpp = 10V 29 0.01| 20 50 pA
Vpp = 15V 4.0 0.03 | 4.0 120 | upA
VoL Low Level Output Voltage | Viq = Vpp. ViL = 0V,
) liol < 1pA
Vpp = 5V 0.05 0 | 005 0.05 v
Vpp = 10V 0.05 0 | 005 005 | Vv
Vpp = 15V 0.05 0 *| 0.05 0.05 \
VoH High Level Output Voltage | Vi = Vpp, ViL = 0V,
liol < 1 pA
Vpp = 5V 4.95 495 | 5 4.95 v
Vpp = 10V 9.95 9.95 | 10 9.95 v
Vop = 1‘5V 14.95 14.95 15 14.95 Vv
Vi Low Level Input Voltage liol < 1 pA
(CD40508M Only) Vpp = 5V, Vo = 0.5V A5 2.25 | A5 1.5 v
Vpp = 10V, Vg = 1V 3.0 45 | 30 3.0 v
Vpp = 15V, Vg = 1.5V 4.0 6.75 | 4.0 40 v
Vi Low Level Input Voltage llol < 1pA
(CD4049UBM Only) Vpp = 5V, Vp = 4.5V 1.0 1.5 1.0 1.0 \Y
Vpp = 10V, Vg = 9V 20 25 | 20 2.0 v
Vpp = 15V, Vp = 13.5V 3.0 35 | 3.0 3.0 \Y
ViH High Level Input Voltage llol < 1 pA
(CD40508M Only) Vpp = 5V, Vo = 4.5V 3:5 3.5 | 275 3.5 \Y
Vpp = 10V, Vg = 8V 7.0 7.0 5.5 7.0 \
Vpp = 15V,Vp = 13.5V | 11.0 110 | 8.25 11.0 v
ViK High Level Input Voltage llol < 1 pA
(CD4049UBM Only) Vpp = 5V, Vg = 0.5V 4.0 40 | 35 4.0 Y
Vpp = 10V, Vg = 1V 8.0 80 | 75 8.0 v
Vpp = 15V, Vo = 1.5V | 120 120 | 115 12.0 v
loL Low Level Output Current | Vi = Vpp, ViL = 0V
(Note 3) Vpp = 5V, Vg = 0.4V 56 4.6 5 3.2 mA
Vpp = 10V, Vg = 0.5V 12 9.8 12 6.8 mA
Vpp = 15V, Vg = 1.5V 35 29 40 20 mA

Note 1: “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed; they are not meant to imply that the devices
should be operated at these limits. The table of “Recommended Operating Conditions™ and “Electrical Characteristics" provides conditions for actual device

operation.
Note 2: Vgg = OV unless otherwise specified.

Note 3: These are peak output current capabilities. Continuous output current is rated at 12 mA maximum. The output current should not be allowed to exceed this
value for extended periods of time. lg. and loy are tested one output at a time




DC Electrical Characteristics cp4osam/cp4aosoet (tizte 2) (Continued)

—-55C +25°C + °
Symbol Parameter Conditions - 125°C Units
- Min | Max Min Typ Max Min Max
loH High Level Output Current | Vi = Vpp, ViL = OV
(Note 3) Vpp =5V.Vo =46V | —123! -1.1} —1.6 -0.72 mA
Vpp = 10V,Vp = 9.5V | —2.€ | -22| -36 -15 mA
Vpp = 15V,Vp = 13.5V | —8.0 : =72 —12 —5.0 mA
™ Input Current Vpp = 15V, Vi = OV -7 —-10-5| —0.1 -1.0| pA
Vpp = 15V, Vi = 15V 54 10-5 | 0.1 1.0 | upA

Note 1: “Absolute Maximum Ratings" are those values beyond which the safety of the de sk
should be operated at these limits. The table of “Recommended Operating Conditions™ z7%

operation.

Note 2: Vgg = OV unless otherwise specified.

Note 3: These are peak output current capabilities. Continuous output current isratedat 'z~ #
value for extended periods of time. lg and loy are tested one output at a time.

DC Electrical Characteristics co4os9usc/cD40scz% "iote 2)

~z~rot be gua(an(eed; they are not meant to imply that the devices
“Ziectrical Characteristics™ provides conditions for actual device

~zamum. The output current should not be allowed to exceed this

Symbol Parameter Conditions 3 & il kel Units
Min Max | Min | Typ | Max | Min | Max
oo Quiescent Device Current | Vpp = 5V 4 0.08 | 4.0 30 pA
Vpp = 10V 8 0.05 | 80 60 uA
Vpp = 15V 6 0.07 | 16.0 120 | pA
VoL Low Level Output Voltage | Viq = Vpp. ViL = 0V,
ol < 1 pA
Vpp = 5V 5.05 0 | 005 005 | V
Vpp = 10V £.05 o {005 005| V
Vpp = 15V 3.05 0 | 005 005 | V
VoH High Level Output Voltage | Viq = VDQ, Vi = 0V,
llol <1pA
Vpp = 5V 462 4.95 5 4.95 v
Vpp = 10V g.22 9.85 10 9.95 ¥
Vpp = 15V 14.62 14.95 15 14.95 \
ViL Low Level Input Voltage liol <1 pA
(CD40508C Only) Vpp = 5V, Vg = 0.5V 16 2.25 1.5 1.5 \
Vpp = 10V, Vg = 1V 3.0 45 | 30 3.0 v
Vpp = 15V, Vo = 1.5V <0 6.75 | 4.0 4.0 \
ViL Low Level Input Voltage liol <1 pA
(CD4049UBC Only) Vpp = 5V, Vo = 4.5V 1.0 1.5 1.0 1.0 Y
Vpp = 10V, Vo = 9V 2.0 25 | 20 2.0 v
Vpp = 15V, Vo = 18.5V z0 35 | 30 3.0 v
Vi High Level Input Voltage liol <1 pA
(CD40508C Only) Vpp = 5V, Vo = 4.5V zz 35 2.75 35 Y
Vpp = 10V, Vg = 9V 25 7.0 5.5 7.0 v
Vpp = 15V, Vo = 135V | 177 11.0 | 8.25 11.0 v
Vi High Level Input Voltage llol < 1pA
(CD4049UBC Only) Vpp = 5V, Vo = 0.5V 2% 40 | 35 4.0 v
Vpp = 10V, Vg = 1V z” 80 | 75 8.0 v
Vpp = 15V, Vg = 1.5V 92t 120 | 11.5 12.0 v

Note 1: “Absolute Maximum Ratings" are those values beyond which the safety of tre
should be operated at these limits. The table of “Recommended Operating Condie

operation.

Note 2: Vg = OV unless otherwise specifiec.
Note 3: These are peak output current capabilities. Continuous output current isrates z°

value for extended periods of time. loi and lgx are tested one output at a time.

-t be guaranteed; they are not meant to imply that the devices
ctrical Characteristics™ provides conditions for actual device

-5 - —zrimum. The output current should not be allowed to exceed this
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DC Electrical Characteristics cp404suBc/cp40508C (Note 2) (Continued)

CD4049UBM/CD4049UBC/CD4050BM/CD4050BC

—4 +25°C +85°C
Symbol Parameter Conditions ge Units
: . Min | Max | Min Typ |Max| Min Max
loL Low Level Output Current | Viy = Vpp, Vi = OV
(Note 3) Vpp = 5V, Vg = 0.4V 46 4.0 5 3.2 mA
Vpp = 10V,Vo =05V | 9.8 8.5 12 6.8 mA
Vpp = 15V,Vg = 1.5V | 29 25 40 20 mA
loH High Level Output Current | Viy = Vpp, Vi = OV
(Note 3) ’ Vop = 5V.Vo =46V | —10 -09| —-16 -0.72 mA
Vpp = 10V, Vg = 9.5V | —2.1 -19| -36 -15 mA
Vpp = 15V, Vg = 13.5V | —7.1 -62| -—12 -5 mA
N Input Current Vpp = 15V, Viy = OV -03 -03}| —10-5 -1.0| pA
Vpp = 15V, Vi = 15V | 0.3 03 | 10-5 10 | pA
AC Electrical Characteristics™ cpaoagusmscoaoasusc
Ta = 25°C, C_ = 50 pF, R = 200k, t, = ty = 20 ns, unless otherwise specified
Symbol Parameter Conditions Min Typ Max Units
tPHL Propagation Delay Time Vpp = 5V 30 65 ns
High-to-Low Level Vpp = 10V 20 40 ns
Vpp = 15V 18 30 ns
teLH Propagation Delay Time Vpp = 5V 45 85 ns
Low-to-High Level Vpp = 10V 25 45 ns
Vpp = 15V 20 35 ns
tTHL Transition Time Vpp = 5V 30) e 60 ns
High-to-Low Level Vpp = 10V 20 40 ns
Vpp = 15V 15 30 ns
tTLH Transition Time Vpp = 5V 60 120 ns
Low-to-High Level Vpp = 10V 30 S ns
Vpp = 15V 23 45 ns
CiNn Input Capacitance : Any Input 16 225 pF
*AC P: S are by DC corel testing.
AC Electrical Characteristics™ co4os0sm/cp40s08c
Ta = 25°C, C_ = 50 pF, R = 200k, t; = t = 20 ns, unless otherwise specified
Symbol Parameter Conditions Min Typ Max Units
tPHL Propagation Delay Time Vpp = 5V 60 110 ns
High-to-Low Level Vpp = 10V 25 55 ns
Vop = 15V 20 30 ns
tpLH Propagation Delay Time Vpp = 5V 60 120 ns
Low-to-High Level Vpp = 10V 30 55 ns
Vpp = 15V 25 45 ns
tTHL Transition Time Vpp = 5V 30 60 ns
High-to-Low Level Vpp = 10V 20 40 ns
Vpp = 15V 15 30 ns
tTLH Transition Time Vpp = 5V 60 120 ns
Low-to-High Level Vpp = 10V 30 55 ns
Vpp = 15V 25 45 ns
Cin Input Capacitance Any Input 5 75 pF

“AC Parameters are guaranteed by DC correlated testing.




Schematic Diagrams

CD4049UBM/CD4049UBC
1 of 6 Identical Units

1

',.p_.

CD4050BM/CD40508C
1 of 6 ldentical Units

Voo

1

TL.—

INPUT 3—— ouTPUT INPUT 3—ounuv
BV ~ 30V 8v ~ 30V ﬂ
TL/F/5971-3 TLIRIS3Te=4
Switching Time Waveforms
o
Voo 50%

VIN 50%

ov —

= PHL
v Voo 90%
out
CD4043UB 0%
P 10%
T—-{ =—trhe
—1 | teun
b, Voo 90%
ouT 0%
040508 o
ov
TLH THL
. TL/F/5971-5
Typical Applications
CMOS to TTL or CMOS at a Lower Vpp
Voo Voo
o G, Vee T .
— Voot cMOS oR —_ Vop2
s cMOS 7=
GND GND
-l— CD4049UBM/CO4043UBC
= CD4050BM/CD40508C
TL/F/5971-6

Note: Vpp1 2 Vpp2

Note: In the case of the CD4049UBM/CD4049UBC
the output drive capability increases with increasing
input voltage. E.g., If Vpp1 = 10V the CD4049UBM/
CD4049UBC could drive 4 TTL loads.
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LM139/LM239/LM339/LM139A/LM239A/LM339A/LM2901/LM3302

National
Semiconductor

LM139/LM239/LM339/LM139A/LM239A/LM339A/
LM2901/LM3302 Low Power Low Offset Voltage
Quad Comparators

General Description

The LM139 series consists of four independent precision & Eliminates need for dual supplies

voltage comparators with an offset voltage specification as @& Allows sensing near GND

low as 2 mV max for all four comparators. These were de- & Compatible with all forms of logic

signed specifically to operate from a single power supply @ Power drain suitable for battery operation
over a wide range of voltages. Operation from split power

supplies is also possible and the low power supply current Featu res

drain is independent of the magnitude of the power supply
voltage. These comparators also have a unique characteris- -
tic in that the input commor-mode voltage range includes LM1397series, 2 Vpc to 36 Vg or
ground, even though operated from a single power supply LM139A series, LM2901 +1Vpcto 18 Vpo
voltage. LM3302 2 Vpc to 28 Vp
or +1Vpcto i14VDC

® Very low supply current drain (0.8 mA) — independent

8 Wide single supply voltage range of dual supplies

Application areas include limit comparators, simple analog
to digital converters; pulse, squarewave and time delay gen-

erators; wide range VCO; MOS clock timers; multivibrators of supply voltage

and high voltage digital logic gates. The LM139 series was = ® Low input biasing current 25nA
designed to directly interface with TTL and CMOS. When @& Low input offset current *5nA
operated from both plus and minus power supplies, they will and offset voltage +3 mVv

directly interface with MOS logic— where the low power g Input common-mode voltage range includes GND
drain of the LM339 is a distinct advantage over standard g Differential input: voltage range equal to the power

comparators. 4

supply voltage

& Low output saturation voltage 250 mV at 4 mA
Ag\:]ant,a.ges & Output voltage compatible with TTL, DTL, ECL, MOS
& High precision comparators and CMOS logic systems

& Reduced V(g drift over temperature

Schematic and Connection Diagrams

Dual-In-Line Package

OUTPUT 3 OUTPUT & GND INPUT 4+ INPUT 4-  INPUT 3¢ INPUT 3-

4 1 12 1" 10 9 L

“IRPUT

ouTPUT

<
4
__<
2 I] « s 6 1
v

as a6 p— — QUTPUT 2 QUTPUT INPUT Y INPUY 1 INPUT 2. INPUT 2¢

.
o
—

TOP viEw TL/H/5706-2
= = Order Number LM 139J, LM139AJ, LM23SJ, LM233AJ,
T-=/5706-1 LM3339J, LM339AJ, LM2901J or LM3302J
See NS Package Number J14A
Order Number LM339AM, LM339M or LM2901M
See NS Package Number M14A
Order Number LM339N, LM339AN,
LM2901N or LM3302N
See NS Package Number N14A
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Typical Performance CharacteristiCs tm139/LM239/LM339, LM139A/LM239A/LM339A, LM3302
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LM139/LM239/LM339/LM139A/LM239A/LM339A/LM2901/LM3302

Application Hints

The LM139 series are high gain, wide bandwidth devices
which, like most comparators, can easily oscillate if the out-
put lead is inadvertently allowed to capacitively couple to
the inputs via stray capacitance. This shows up only during
the output voltage transition intervals as the comparator
changes states. Power supply bypassing is not required to
solve this problem. Standard PC board layout is helpful as it
reduces stray input-output coupling. Reducing this input re-
sistors to < 10 kQ reduces the feedback signal levels and
finally, adding even a small amount (1 to 10 mV) of positive
feedback (hysteresis) causes such a rapid transition that
oscillations due to stray feedback are not possible. Simply
socketing the IC and attaching resistors to the pins will
cause input-output oscillations during the small transition in-
tervals unless hysteresis is used. If the input signal is a
pulse waveform, with relatively fast rise and fall times, hys-
teresis is not required.

All pins of any unused comparators should be grounded.

The bias network of the LM139 series establishes a drain
current which is independent of the magnitude of the power
supply voltage over the range of from 2 Vpc to 30 Vpc.

It is usually unnecessary to use a bypass capacitor across
the power supply line.

Typical Applications v+ = 50vpg)

Driving CMOS

80 Vo

Basic Comparator

TL/H/57G6-3

AND Gate

+0.375

100k
1/4 LM1IS

100k —

100k

TL/H/5706-8

R T o
ol 4

The differential input voltage may be larger than v+ With‘r

damaging the device. Protection should be provided 10 pre.

out

ooty

vent the input voltages from going negative more than — 08 §
Vpc (at 25°C). An input clamp diode can be used ag shov&n :

in the applications section.

The output of the LM139 series is the uncommitted collecto :
of a grounded-emitter NPN output transistor. Many'co"ecf g

tors can be tied together to provide an output OR'ing fune.
tion. An output pull-up resistor can be connected to a
available power supply voltage within the permitted supy
voltage range and there is no restriction on this voltage dyg
to the magnitude of the voltage which is applied to the v+
terminal of the LM139A package. The output can alsg be
used as a simple SPST switch to ground (when a puli-up
resistor is not used). The amount of current which the outpyt
device can sink is limited by the drive available (which is
independent of V*) and the B8 of this device. When the
maximum current limit is reached (approximately 16 mA),
the output transistor will come out of saturation and the gut.
put voltage will rise very rapidly. The output saturation volt-
age is limited by the approximately 602 Rgat of the output
transistor. The low offset voltage of the output transistor «
mV) allows the output to clamp essentially to ground leve
for small load currents.

Driving TTL

5 Voc

TL/H/5706-5
TL/H/S5706-4
OR Gate
v
200k i3
+0.075V -
100k ®
A 174 LM138 1
100k =
8 +
100k {- brBel
C 113

TL/H/S706-8

ny |



Typical Applications (v =15 Voc) (Continued)

One-Shot Multivibrator
v

"
18914 174 LM139 Vo

0.001.F

™ 1Ng14

TL/H/S706-10

Bi-Stable Multivibrator

100k ’
0 100k s
0
R
‘ 1/4 LM138 Vo
L
0 100k
R
TL/H/ST706-11
One-Shot Multivibrator with Input Lock Out
v
o
™ ™ 15k
100k
Vi
v
-5 s ==
100k 1/6 LM139 - [
T LW ot
]
= +—— 1/4 LM139 Vo
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LM139/LM239/LM339/LM139A/LM239A/LM339A/LM2901/LM3302

Typical Applications (v+ =15 vpc) (Continued) -
ORing the Outputs
v
O—dq +
Large Fan-In AND Gate 14 LM129 Yo
v
Ot
" 100k N
glOk |
1/8 LM138
100k
1/4 LM139 Vour
vV ———— 01 dl- o—{ -
[ A Vour=A-B8-C-D
g oy 02 ==
8 O—e +
03
c 1/4 LM139
04
0 0_1 -
{ !
|
! O— +
ALL D!OOES
INS14
TL/H/5706-13 1/4 LM13S
Pulse Generator O—{ —
TL/H/S706-15

* FOR LARGE RATIOS OF R1/R2,
—— 01 CANBE OMITTED

TL/H/5706-17




Typical Applications (v+ =15 Vo) (Continued)

Time Delay Generator

10k
v —
0 ——J
[ 1y
L
0
19 e
“Vin 1/4 LM139
Voz M u
INPUT GATING SIGNAL ! ; 0
to 12
3.0k
§ STk 10M 5
———AMN——@
10k
’ 3 oy
0
Ver to iR
| 174 LM133 —O
Vo:
v,
—_— - 51k
TL/HISTH
Non-Inverting Comparator with Hysteresis Inverting Comparator with Hysteresis
v v
“Vaee O i Vi O———
O Vg 1/ LM139 Vo
10k
Vi O v
1om
AN\~
T HI5705-18

TLHIST0E- 22
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LM139/LM239/LM339/LM139A/LM239A/LM339A/LM2901/LM3302

Typical Applications (v+ = 15 vpc) (Continued)

Squarewave Oscillator

Basic Comparator

1100 kHz

TL H/5706-16

Limit Comparator

2R
“Vags wie O AAA———r +
174 LM139
Rs

“Vin

2Rg

“Vagr Low O——AAA———i

vT (2

TL/H/5706-21

Yol

D Lamp
12 €S8 P

2N2222

+
LLRE 3k ]

TL/H/S706-24

Comparing Input Voltages

of Opposite Polarity

100k 2N2222

Vi,

Ve,

L

174 LM133

Qutput Strobing

Crystal Controlled Oscillator

V-

200k

“Or open-collector logic gate without pull-up resistor

0.1uf

CRYSTAL

200k =100 kHz

)

Vo

Vo

TL/H/5706 -2

O STROBE
INPUT

TL/H/5706-22
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LM139/LM239/LM339/LM139A/LM239A/LM339A/LM2901/LM3302
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LM139/LM239/LM339/LM139A/LM239A/LM339A/LM2901/LM3302

Typical Applications (v+ =5 vpg) (Continued)

Low Frequency Op Amp
-

TL/H/ST06-26

Transducer Amplifier
v

{

MAGNETIC
PICKUP

TL/H/5706-28

Low Frequency Op Amp
(Vo = OV for Vi = 0V)

Ve a N2222

TUH/ST06-27

Zero Crossing Detector (Single Power Supply)

v

100k

<
Viw O
N <
20M
——— AW

[
3

iu.

TL/H/5706-3C

Low Frequency Op Amp with Offset Adjust

Vi

OFFSET

2N2222

\ —O

R1
R2 100« ’
& Vo




Split-Supply Applications (v+=+15vpcandv-=—15vpe)

MOS Clock Driver

1/4 LM133

Zero Crossing Detector
Ve

TL/H/5706-32

Comparator With a Negative
Reference

v

Og

TL/H/S706-31

TL/H/5706-33
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MOTOROLA

@ SEMICONDUCTOR
TECHNICAL DATA

-—_—

MC1488

- 1

QUAD MDTL LINE DRIVER
RS-232C
QUAD LINE DRIVER SILICON MONOLITHIC

INTEGRATED CIRCUIT
The MC1488 is a monolithic quad line driver designed to inter-

face data terminal equipment with data communications equipment
in conformance with the specifications of EIA Standard No. RS-232C.

Features:

® Current Limited Output

+10 mA typ
L ] X
Pov;eo;)Ooff Sourt_:e Impedance L SUFFIX P SUFFIX
00 Ohms min CERAMIC PACKAGE  PLASTIC PACKAGE
® Simple Slew Rate Control with External Capacitor CASE 832-08 CASE 646-06
: D SUFFIX
® Flexibl !
exible Operating Supply Range BlaSRE PACKAGE A:
® Compatible with All Motorola MDTL and MTTL Logic Families CASE 751A-02 14 \ e
:S0-14) i
PIN CONNECTIONS

14] v
TYPICAL APPLICATION .
taput O1
UINE DRIVER RTERCONNECTING GINE RECEIVER
“Cegs LaBLE viCiges .
12f input D2
Ny N AN \ clfe-v1 VERY
—iV D- ruc;.unm o]
= E_1 GAX L, / 1
; 10l tnput C1
[ ! U
4 : | 9jtnput C2
{HTERCONNECTING
VOTLL0GI 1vPyT —e— e T T T L GGt 06iC OutRUT o) [8]outout C
| |
CIRCUIT SCHEMATIC

/4 OF CIRCUIT SHOWN

Vee 14 O—
824 ;Ell J
PINS 2 - F . 1 !,
R Y IO — . TN
NPT O —— 4 fd
PINS S 1013 L)
h 4 300
¥ v—O  OuTPUT

PINS 6.8 110R 3

>t
>t

VEE 1 O—

L

MDTL and MTTL are trademarks of Motorola Inc.

MOTOROLA TELECOMMUNICATIONS DEVICE DATA



MAXIMUM RATINGS (Tp = +25°C unless otherwise noted.)

Rating Symbol Value Unit
Power Supply Voltage vce +15 Vdc
VEE -15
Input Voltage Range VIR -15=sV|g =< Vdc
7.0
Output Signal Voltage Vo =15 Vdc
Power Derating (Package Limitation, Ceramic
and Plastic Dual-In-Line Package) Pp 1000 mwW
Derate above Tp = +25°C 1'Raga 6.7 mwWrc
Operating Ambient Temperature Range Ta Oto +75 °C
Storage Temperature Range Tsig | 6510 «175 b 0
ELECTRICAL CHARACTERISTICS (Ve = +9.0 =1% Vdc. VEg = -9.0 = 1% Vdc, Ta = 0 to 75°C unless otherwise noted.)
Characteristic Figure Symbol Min Typ Max Unit
Input Current — Low Logic State (Vi = 0) 1 T8 — 1.0 1.6 mA
Input Current — High Logic State (V4 = 5.0 V) N - i = 10 uh
Output Voltage — High Logic State 2 . VigH W Vdc
(VL = 0.8 Vdc, R = 3.0k, Vec = -9.0 Vdc, Vgg = - 9.0 Vde) +6.0 +7.0 =
(Vi = 0.8Vdc, R = 3.0k, Vcc = +13.2 Vdc, Vgg = —13.2 Vdc) +9.0 +10.5 —_
Outpu Voltage — Low Logic State 2 vou | ; Vdc
(Vig = 1.9 Vde, R = 3.0 k(). Veg = <9.0 Vde, Vgg = - 2.0 Vdc) ' i -6.0% W 7.0 -
(Vig = 1.9 Vde, Ry = 3.0 k), Voc = -13.2Vde. VEg = - 3.2 Vde) 1 -90 i -105 —
Positive Output Short-Circuit Current (1) 3 0s-\i -60 | =10 -12 mA
Negative Output Short-Circuit Current (1) 3 los - ! -60 io-10 -12 mA
Output Resistance (Ve = VEg = 0,1Vgl = =2.0V) 2 Y~ fgio | — — Ohms
Positive Supply Current (Ry = x) s loc ; ¥ ! ma
(Viq = 1.8 Vvdc, Vcc = +9.0 Vdc) : y g <15 -20
(Vi = 0.8Vdc. Vcc = -9.0 vde) i - . -45 -6.0
(Vi = 1.9 Vdc, Vee = - 12 Vdc) : ¢ -19 -25
(Vi = 0.8 Vdc, Vce = - 12 Vdcl t — . <55 -1.0
(Vi = 1.9 Vdc, Vge = + 15 Vdc) ; P51 N — -34
{ViL = 0.8 Vdc, Vce = - 15 Vdel ) gy L 4 — +12 1
Negative Supply Current (R = x) b i Lligd L] 1 1
(Vig = 1.9 Vdc, Vge = -9.0 Vdcl v 4 BE £ 12 mA |
(VjL = 0.8 Vdc, VEg = -9.0 Vdc) i P — L [ -500 | wA
i (V4 = 1.9Vdc, Vgg = -12 Vdcj o= i -18 -23 | mA
| v = 08Vdc, Vgg = -12 Vdc) L W -4 ~500 | uA
(Vi = 1.9 Vdc, Vgg = - 15 Vdc) A - — -34 mA
(Vi = 0.8 Vdc, Vgg = - 15 Vdc) : — — 2.5 mA
Power Consumption : P, mw
(Vce = 9.0 Vdc, Vg = 9.0 Vdci 4 / A» . 133
vee ¢ 12 Vdc. Vee 12 Vice - w F KL
SWITCHING CHARACTERISTICS (Vge = +9.0 =1% Vdc, Vg = -9.0 =1% Vde, T4 = +25°C.)
Propagation Delay Time (z; = 3.0 k and 15 pF) 6 tPLH — 275 350 ns
Fall Time (zy = 3.0k and 15 pF) 6 | THL — 45 75 ns
Propagation Delay Time ({z; = 3.0 k and 15 pF) 6 : PHL — 110 175 ns
Rise Time (zf = 3.0 k and 15 pF) 6 o (%R — 55 100 ns

1) Maximum Package Power Dissipation may be exceeded if all ouipu's are shorted simultareously

MOTOROLA TELECOMMUNICATIONS DEVICE DATA



CHARACTERISTIC DEFINITIONS

FIGURE 1 — INPUT CURRENT
SV

-9v

FIGURE 2 — OUTPUT VOLTAGE

15V

s

10s-

Vo
12 Vac

08V

66 mA Maa

))

«
FIGURE S — POWER-SUPPLY CURRENTS FIGURE 6 — SWITCHING RESPONSE
vae

ViH

Vi

+08v

‘t - . B

ITLH
ITHL 2nd 1T H Measured 10% 10 90%
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TYPICAL CHARACTERISTICS
(TA = +259C unless otherwise noted ;

FIGURE 7 _ TRANSFER CHARACTERISTICS
versus POWER-SUPPLY VOLTAGE
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FIGURE 9 — O JTPUT SLEW RATE
versus LOAD CAPACITANCE

1000

SLEW RATE (vOL TS/ps)

10 100 1.000
Ci. CAPACITANCE (13}

FIGURE 8 — SHORT-CIRCUIT OUTPUT CURRENT
versus TEMPERATURE

HORT-CIRCUIT QuTPYT CURRENT (inA)

&

T. TEMPERATURE (°C)

FIGURE 10 — ouTtPUT VOLTAGE
AND CURRENT-LIMITING CHARACTERISTICS

10, OUTPUT CURRENT (mA)

-12 -80 -4.0 (1] 40 +80
V0. 0UTPUT VOLTAGE (VO LTs)

«
FIGURE 11 — MAXIMUM OPERATING TEMPERATURE
3 versus POWER-SUPPLY VOLTAGE

VCC. VEE. POWER SUPPLY VOLTAGE (vOLTS)

+125

T TEMPERATURE it
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APPLICATIONS INFORMATION

The Electronic Industries Association (EIA) RS232C specification
detail the requirements for the interface between data processing
equipment and data communications equipment. This standard
specifies not only the number and type of interface leads, but also the
voltage levels to be used. The MC1488 quad driver and its companion
circuit, the MC1489 quad receiver, provide a complete interface system
between DTL or TTL logic levels and the RS232C defined levels. The
RS232C requirements as applied to drivers are discussed herein.

The required driver voltages are defined as between S and 15
volts in magnitude and are positive for a logic 0" and negative for
a logic 1. These voltages are so defined when the drivers are
terminated with a 3000 to 7000-ohm resistor. The MC1488 meets
this voltage requirement by convertinga DTL/TTL logic level into
RS232C levels with one stage of inversion.

The RS232C specification further requires that during trans:-
tons, the driver output slew rate must not exceed 30 volts per
m srosecond. The inherent stew rate of the MC1488 s much toc

FIGURE 12 — SLEW RATE versus CAPACITANCE
FOR Igc = 10 mA

1000 < i
‘\ -
=
N v}
= 1 N |
S 100 et A ik
5 F— 30 Vius A
2 (!
2 [ = %
b : '
2 : ] R
z w0 + g h.
& T t —
. T
4 333 pf i
J Vit ) h
f ] $
10 i1l u]/fﬂm i
10 10 100 1006 13999

€ CAPACITANCE ioF)

fast for this requirement

can be LsalE | - ‘@ v ral2 Dy I0m22C1ing & Laar
each driver output Therequired Capacilor can be eastly oetern
by using the relationship C = 195 x AT/AV from which Figure 121s
derived. Accordingly, a 330-pF capacitor on each output wil!
guarantee a worst case slew rate of 30 volts per microsecond.

The interface driver 1s also required to withstand an accidental
short to any other conductor in an interconnecting cable. The worst
possible signal on any conductor would be another driver using a
plus or minus 15-volt, 500-mA source. The MC 1488 is designed to
indefinitely withstand such a short to all four outputs in a package
as long as the power-supply voltages are greater than 9.0 volts (re.
Vee>90 V: VEEL-9.0 V). In some power-supply designs. 3 l0ss
of system power causes a low impedance on the power-supply out:
puts. When this occurs, a low impedance 1o ground would exist at
the power inputs to the MC 1488 effectively shorting the 300-0hm
output resistors to ground. If all four outputs were then shorted
to plus or minus 15 volts, the power dissipation in these resistors

The current imzed output of the device

L)

2c

FIGURE 13 — POWER-SUPPLY PROTECTION
TO MEET POWER-OFF FAULT CONDITIONS
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wou!d be excessive. Therefore, 1f the system s designed to permit
low impedances te ground at the power-supplies of the davers. a
dwode should be placed in each power-supply lead tc prevent over
heating in this fault condition. These two diodes, as shown
Figure 13, could be used to decouple all the driver packages in a
system. (These same diodes will allow the MC1488 to withstand
momentary shorts to the +25-volt limits specified in the eariier
Standard RS232B.) The addition of the diodes also permits the
MC1488 tc withstand faults with power-supplies of less than the
9 0 volts stated above.

The maximum short-circuit current allovsable under fault con
o:1ons 1S more than guaranteed by the previously mentioned
10 mA output current limiting

Other Applications

The MC1488 is an extremely versatile line driver with 3 myr:ad
of possible applications Several features of the drivers enhance
this versatality .

1. Output Current Limiting — this enables the circuit designer
to define the output voltage levels independent of power-suppties
and can be accomplished by diode clamping of the output pins.
Figure 14 shows the MC1488 used as a DTL to MOS translator
where the high-level voltage output is clamped one diode above
ground  The resistor divider shown is used 10 reduce the 2utnus
voltage below the 300 mV apove grounc MOS :» £

21 tewe 1

2. Power-Supply Range — as can be seen from the schematc
drawing of the drivers, the positive and negative driving elements
of the device are essentially independent and do notrequire match-
ing power-supplies. In fact, the positive supply can vary from a
minimum seven volts (required for driving the negative pulldown
section] to the maximum specified 15 volts. The negative supply
can vary from approximately -2.5 volts to the minimum specified
-15 volts. The MC1488 will drive the output 10 within 2 volts of
the positive or negative supplies as fong as the current ouput limits
are not exceeded. The combination of the current-limiting and
supply-voltage features allow a wide combination of possible out-
puts within the same quad package. Thus if only aportion of the
four drivers are used for driving RS232C lines, the remainder could
be used for DT L to MOS or even DTL to DTL translation. Figure 15
shows one such combination.
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FIGURE 14 — MDTL/MTTL-TO-MOS TRANSLATOR
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FIGURE 15 — LOGIC TRANSLATOR APPLICATIONS
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MOTOROLA
&= SEMICONDUCTOR
TECHNICAL DATA

MC1489
MC1489A

QUAD MDTL
LINE RECEIVERS
RS-232C

QUAD LINE RECEIVERS

SILICON MONOLITHIC

The MC1-189 monolithic quad line receivers are designed 10 inter-
INTEGRATED CIRCUIT

face data termunal equipment with data communications equipment
in conformeance with the specifications of EIA Standard No RS 232C

® Input Resistance — 3. k to 7.0 kilohms

® Input Signal Range — : 30 Vohts

® Input Threshold Hysteresis Ruiit in
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MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

Rating Symbol Value Unit
Power Supply Voltage Vec 10 Vdc
Input Voltage Range ViR =30 Vdc
Output Load Current L 20 mA
Power Dissipation (Package Limitation, Ceramic
and Plastic Dual In-Line Package) Pp 1000 mwW
Derate above Tp = +25°C gJA 6.7 mwWrC
Operating Ambient Temperature Range Ta 0to +75 °C
Storage Temperature Range Tstg -651t0 +175 °C
ELECTRICAL CHARACTERISTICS (Response control pin 1s open.) (Vcc = +5.0 Vdc =10%, Ta = 0to +75°C unless
otherwise noted)
Characteristics Symbol Min Typ Max Unit
Positive Input Current (ViH = +25 Vdc) IH 3.6 — 8.3 mA
(Viq = +3.0 Vdc) 0.43 — —
Negative Input Current (Vi = -25Vdc) ! L -36 — -83 mA
(Vg = -3.0Vdc) i -043 === —
—y
Input Turn-On Threshold Voltage ViH Vdc i
(Ta = +25°C, VoL < 0.45V) MC1483 i 1.0 o 1.5
MC1483A | @S5 1.95 2.25
input Turn-Off Threshold Voltage ViL Vdc
(TA = +25°C.VQu = 25 V. I = -05mA]  MC1489 0.75 = 125
MCi483A . 0.75 0.8 1.25
Qutput Voltage High (Vig = 0.75 V. I = ~0.5 mA) 5 VoH 2:5 4.0 5.0 I wvdc
(Input Open Circuit, I = -0.5 mA} ! 25 4.0 S.0
Output Voltage Low (Vi = 3.0V, I = 10 mA) Ve = 0.2 0.45 Vdc
Output Short-Circuit Current g oS - & 0 -4.0 mA
Power Supply Current (All Gates “on.” lgyt = 0 MA, Vg = -50Vac) Icc - 16 26 mA
Power Consumption (ViH = -5.0Vdc) ; Pc H — 80 130 mw
SWITCHING CHARACTERISTICS (Vcc = 5.0 Vde = 1%, Tp = -25°C, See Figure 1.) K
-
Propagation Delay Time (R = 3.8 k) i 1PLH — 25 85 ns
Rise Time (RL = 3.9k() A [Tf - 120 175 ns
Propagation Delay Time (RL = 330 k{1) PHL = 25 50 ns
Fall Time ; (R = 390 k) tTHL — 10 20 ! ns

TEST CIRCUITS

FIGURE 1 — SWITCHING RESPONSE FIGURE 2 — RESPONSE CONTROL NODE

All diodes
1N3064
or equiv
CL o
a I I
50 50 = 14 RESPONSE NODE
- (14894
. 1Timand i7m ¢ °- — e
=l e b f=—tpLH measured
| :

10~ - 80

C. capacitor s foc nosse faltering
R. resistor 15 for threshold shifting

Cy = 15pF = total parasitic capacitance, which includes
probe and wiring capacitances
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IL.INPUT CURRENT (mA)

V. QUTPUT VOUTAGE (Vde)

TYPICAL CHARACTERISTICS
(Vee =5.0Vde, Ty

FIGURE 3 — INPUT CURRENT

= +25°C unless otherwise nored)

FIGURE 4 — MC1489 INPUT THRESHOLD
VOLTAGE ADJUSTMENT
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APPLICATIONS INFORMATION

General Information

The Electronic Industries Association (EIA) has released
the RS-232C specification detailing the requirements for
the interface between data processing equipment and
data communications equipment. This standard. speci-
fies not only the number anc type of interface leads,
but also the voltage levels to be used. The MC1488 quad
driver and its companion circuit, the MC1489 quad re-
ceiver, provide a complete interface system between
DTL or TTL logic levels and the RS-232C defined levels.
The RS-232C requirements as applied to receivers are
discussed herein.

The required input impedance is defined as between
3000 ohms and 7000 ohms for input voltages between
3.0 and 25 volts in magnitude; and any voltage on the
receiver input in an open circuit condition must be less
than 2.0 volts in magnitude. The MC1489 circuits meet
these requirements with a maximum open circuit volt-
age of one Vgg.

The receiver shall detect a voitage between — 3.0 and
—25 volts as a Logic “1" and inputs between +3.0 and
+25 volts as a Logic “0.” On some interchange leads,
an open circuit of power “OFF” condition (300 ohms or

" more to ground) shall be decoded as an “OFF** condition

Cin. AMPLITUDE (VOLTS)

or Logic “1.” For this reason, the input hysteresis
thresholds of the MC1489 circuits are all above ground.
Thus an open or grounded input will cause the same
output as a negative or Logic “1” input.

Device Characteristics

The MC1489 interface receivers have internal feedback
from the second stage to the input stage providing input

‘
FIGURE 8 — TYPICAL TURN-ON THRESHOLD versus
CAPACITANCE FROM RESPONSE CONTROL PIN TO GND

hysteresis for noise rejection. The MC1489 input has
typical turn-on voltage of 1.25 volts and turn-off of 1.0
volt for a typical hysteresis of 250 mV. The MC1489A
has typical turn-on of 1.95 volts and turn-off of 0.8 volt
for typically 1.15 volts of hysteresis.

Each receiver section has an external response con-
trol node in addition to the input and output pins,
thereby allowing the designer to vary the input thresh-
old voltage fevels. A resistor can be connected between
this node and an external power-supply. Figures 2, 4
and Sillustrate the input threshold voltage shift possible
through this technique.

This response node can also be used for the filtering
of high-frequency, high-energy noise pulses. Figures 8
and 9 show typical noise-pulse rejection for external
capacitors of various sizes.

These two operations on the respon: 2 node can be
combined or used individually for man' combinations
of interfacing applications. The MC1483 circuits are par-
ticularly useful for interfacing between MOS circuits and
MDTUMTTL logic systems. In this application, the input
threshold voltages are adjusted (with the appropriate
supply and resistor values) to tall in the center of the
MOS voltage logic levels. (See Figure 10)

The response node may also be used as the receiver
input as long as the designer realizes that he may not
drive this node with a low impedance source to a volt-
age greater than one diode above ground or less than
one diode below ground. This feature is demonstrated
in Figure 11 where two receivers are slaved to the same
line that must still meet the' RS-232C impedance
requirement.

FIGURE 9 — TYPICAL TURN-ON THRESHOLD versus
CAPACITANCE FROM RESPONSE CONTROL PIN TO GND
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APPLICATIONS INFORMATION (continued)

FIGURE 10 — TYPICAL TRANSLATOR APPLICATION —
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FIGURE 11 — TYPICAL PARALLELING OF TWO MC1489,A RECEIV ZRS TO MEET RS-232C
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APPLICATIONS INFORMATION (continued)

FIGURE 11 — TYPICAL PARALLELING OF TWO MC1489,A RECEIVERS TO MEET RS-232C
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