a 3 % P={
s WU Az dlaanewdsg

(INTERPHONE AND SOUND LEVEL ATTENUATOR)

Tag

MEIanes onoINsInIN 40013005

NgeNRYY  UmwMA 40013039

L/YY ml‘l}f’ ...

Miou

WV oA

a a A : v a a
WyanimusiidluadiumitavesmsfnmnmundngasilSyanimnssumansiydio
MNIIMIAINTININIANNAN
adumalulagnszaenmdudnammsaan sz

Un1sdny 2542

d 4 ¢y

A= O SR @ AW 1



a G v} =
a3 Iy uaz flaanedg

(INTERPHONE AND SOUND LEVEL ATTENUATOR)

T

Wg¥IanNed oA INsInIn 40013005

WegNgEY UMM 40013039

dat (e
21915601301

J L% d
910138 gIwa YIuns

Al

a2 = dat g ; Y a a v A
WayaninusiiiluadiunisveamsfinmmundngaslSygiimnssumansiiyhia
MIPIFINIIHINIANIAN
aumalulagnszesundudigaunmisainn szl

Unisfnur 2542



Ysgantwuitmsdnu 2542

MAIF IFINTTHINTANUIAL

a g s s A % a/
AUSIAINTIUAITARNT amuumﬂu laEJ‘Wﬁ3il@ll&ﬂgnfﬂ"lﬂm‘i’lw15a1ﬂﬂ§?§ﬂ\‘i

A‘! a g @ =)
1383 aumasmu UAE AaANDNIT YN

(INTERPHONE AND SOUND LEVEL ATTENUATOR)

Y o
Haah
1. #W10¥1ana 9ADINT ININ 40013005

2. wwenguy  yyme 40013039

\,
--------------------------- 219159MUShn
(819138 gswa yayiung)



dumasIu uaz daanewdsa

(INTERPHONE AND SOUND LEVEL ATTENUATOR)

g WIwanes 09013 Inan  sHa 40013005

WwWONAYY  YYNIA WA 40013039

A (e v g
awsgndsny  a.gswa yaiuns
UnAage
a I o a 7 ' v o v ! <5 a
a3 Iuiuszuudumesaoudu Insdnn Usznoumenindie 9 siansonnne
' Y < =) 2 @ = 2 a o
gmieldgegn 9 e wazannsaleuasninaoiiwie Wisaadinds  (ulvuasueed
Ivue) uaginmsldgeaolael LED womsamuzynantinld  uozduves Sound Level
o o @ @ & ! a = v (Y Y £ A v Y A
Attenuator  HusziiluAIan NeudyYAINIATBuTTSNamilgnutenaladmiimSennda 1dida
A a % A a 2 Ya o A
Lﬂﬁﬂﬁtﬁﬂﬂlh Sound Level Attenuator %xﬂs‘uamum%mammmmmaﬂﬁ'"lﬂaummma
o o’
Insdnwi 19
Abstrack
Interphone is the Intercom via telephone system which consists base station remote
station. Interphone can Install maximum 9 remote station, call external line by each remote
station. When can transfer all station number by intercom mode, have shown LED indicator all
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EXCHANGE (guang)

UszneuluBuaiesTnsinit 2 1ndes erefuliaioTnsinsiidoudude 2 ndes
ausatinsyaiu i laveWondnnsaldeudyanaliih Wiudyarandossadamls
annndemsiuld Seunh ssunInsdnd Jussozusnidiunsiadefudios 2 A %59 2
A dewiinmdosmaidonldimiu SedeedimsiannszuyTnsfuriauslfifivenofua
dosmsidenld Insdnisuaulaaunien g

suUyNaY uiseeniluwiia o

1. Manual : szvuldwtihaudeme

dhssuusniigondatun Taod ¥ lnsdwiliamisafivehinisaaseldios doe

Timinamae My (Operator) iWhifaelw
2. Step - by - Step : (SXS)

SPUY SXS i ihiguaneda TuiAssuuusniiaentunld Wedismyuiaying
AT DI B9E T LRI urazfnndiumssediudignidenssunfimsaaders Wssuy
nalnidtudarhan uaslddagnalifiniudanunudndt Gundr ssun “Electro Mechnical”

3. Cross Bar

Tuszruves sxs el lvum q ssuunalnvefinsdnniods Sldwamss
iuszUY Cross Bar taziifefnansuszmatileifivususzuudiu 1wy Tdaunalntosas
o ldsas wazgndvusingr simdunudas widshenlussuunalneg udiiTasaadag
lumsiauiiuandrseennndy ndnde fidumgunisiauvesgunsaie g wu
dIUARINNIYA (Switching Unit) daumsuguillugudnarslumsiamsun i
B udrdsdgann lnugudiudensssys msdulumssediswiaesihotidaetu

' v g a J
dulagjvesszuugumeiilseneudis Siad (Relay) Uas Cross Switch

) dawsiansasya )

dauALAY

30N 2.11 uameTAs 9 19v8953 ULV Cross Bar
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4. Stored Program Control (SPC)
@ o 4 o o P
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b4 ¥ 1
uenuiids 1856091 Stored Program Control (SPC) YeRvesszuviiiiunuuiefousussuy
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1 1 o 9y o 9
4.1 ywasmsidsunlasmyhinmsheyespiany
¥ '
42 quae SPC amisasianuiiuldisyrenefosdiu (Local Exchange) uas
yuaweizaw'm (Transit Exchange #39 Toll office)
43 fruSmadiey (Facilities) a1e 9 TuAfeunnung
4.4 Aszuumaniuquuazque Ieseiameio’ld
o o ol o
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> o
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0 Y & =]
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TnssardaveunTesyuas SPC

Taseardwia g ludszneudas 3 da dagl

2 * Speech Path Network Trunk Circuit

Sub

Speech Path

Control Equipment Speech Path Subsystem

Memory Device Central Control

Central Processor Subsystem

Input/ Output Subsystem

30 212 weasTassadrevesyguans Insdnviszuy spC

Speech Path Subsystem : Wimihfidedsisnisyaszuiedandudisn wSe Aeases
] o & [l oal
v ludaqueodu Tavkn Truck Circuit %38 Junction Circuit gUnsalA14lu Subsystem
“ﬁl,“]c_‘lu Electromagnetic Devices
o 9 o o o> 4
Central Processor Subsystem : NHUIMAIUAUMINNIUNIHUAYBUATIIYUA Y
= '
lauil Central Control 9781 Talsunsuuazdoyann Memory Devices 111¥A21gy Specch
P v k4

Path Subsystem 182 Input/ Output Subsystem Qﬂﬂim‘ﬁ‘l‘mu Subsystem ﬁzi'flu SPC

Electronic Devices



16

‘ﬂ t 4 Y1 a 1 é Y 4 v d
Input/ Qutput Subsystem : ({udiudeil i sAndedomsiunsosyuats Insdni
) d do i a & v 4
wu wasuulasTdsunsy mideiidadesiifaiuluguais Fuiindeyanninesysiae
v b4 ke

Tnseus “a4 ins ilf“ntl‘lgf'alu Subsystem HiI119 Mechanical Device 1% Teletypewriter, Paper

Yy P
Tape Puncher/ Reacler 4841 Wag Electromagnetic Recirdubg Equipment 13U Magnetic Tape
Unit, Cartridge Magnetic Tape Unit Wuduy

o J @ v o
e Inssmiseuy SPC 1 Analog daeraslugl daufidlu Speech Path
o o o . . &
Subsystem n3® Switching Network m‘l%’qﬂﬂsmmwm Electromagnetic Device ‘ﬁﬁﬂﬂl‘ﬂu
wmaimﬁwﬁiwuﬁﬁan’h Space Division Type Senli - Electronic Switching System fAndle
Tidfuszuy - Fully Digital Blectronic SuSonyuaoInsfwsiszuuiiduiiu spC Analog
v d J. 4 o

Switching System e Insiiszuuiliidenne 1lunsidonTos (nterface) Fuguay

Tnssnstszuudunileyldie

ileinFosguae Insiiszun SPC ua Analog laWaruniifluszuy Fully Digital
Electronic Switching System IAgn1s1iaten Digital Electronic Computer nldlu Speech Path
Subsystem %3901A Switching Network Lﬂ‘simagumﬂmﬁwﬁssvnf‘:ﬁaﬁ%@)ﬁunh Time
Division Type Electronic Switching System %30/50n3138UL SPC Digital Switching System
aoidumsuushIfTnfuga s Insfnssuy See Digital Jsvol¥fivisanauuan

ANIEHIN Analog Switching U Digital Switching Auaaslugy

e e N

Analog Switching

IO TEOIELLR

—

Digital Switching

JUN 213 uaAINIMUANAIITENINS Analog U Digital Switching
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a A a o
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! 1 do o o '
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S = Amplitude
2S = Double Amplitude

f = Frequency

Decibels and Levels
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Sound Power level = PWL = 10 log (W/10™7)
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=12

PWL = 10 log (10°/10"°)=70 dB re 10" W.
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PWL = 10 log (1.0/10"%)= 120 dB re 10"°W.
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f (low) £ (high) No. Q4 Q3 Q2 Ql
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697 1336 2 0 1 0
697 1477 3 0 0 1 1
770 1209 4 0 1 0 0
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941 1477 # 1 1 0 0
697 1633 A 1 1 0 1
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941 1633 D 0 0 0 0
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(91 3) eeilszdudyanandi nigh 14999 Ton = 0.693%RARB) *C  uazez
yarauiiu Low Tu%29 Toff = 0.693 *RB *C
3241 msadudaanediivia (DIAL TONE)
910 Ic 23 1A RA = 1k, RB = 180k, C=0.1 ;F

gy “high”  Ton 0.693 * (RA+RB ) * C

i

0.693 * (1000 + 180*10%) * 0.1*10°°

1.254 rus
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by MC145436 A/D

Advance Information
Low-Power Dual Tone
Multiple Frequency Receiver

The MC145436A is a low—power and improved input sensitivity version of the
LAC14LC5436.

The MC145435A is z silicon gate CMOS LS! device contzining the filter and
- zcoder for detection of & cair of tones conforming to the DTMF stancard with
cutputs in hexadecimal. Switched capacitor filter technclogy is used together
with digital circuitry for the timing control and ctput circuits. The MC145436A
~rovides excellent power line noise and diai tone rejection and is suitable for
zoplications in central office equipment, PABX, and keyphone systems, remote
=ontrol equipment and consumer teiephony products.

The MC145438A offers the following periormance isatures:
« Single + 5V Power Suoply
« Detects All 16 Standarc Digits
« Uses Inexpensive 3.28 MHz Crystal
« Provides Guard Time Controls to Improve Speech Immunity
« Output in 4-3it Hexadecimal Code
« Built—=In 60 Hz and Dial Tone Rejection
« Pin Compatible with 3S1-204, MC145438, and MC14LC348
« Functional and Applicztional Compatible with MC145438 and

MC14LC5436 '

[OFe))

MC145436A

:jﬁ& P SUFFIX
[‘t T T T PLASTIC DIP

CASE 6456

1

DW SUFFIX
SOG PACKAGE
CASE 751G

ORDERING INFORMATION

543B6AP Plastic DIP
5438ALVW SOG Package

[e)]

PIN ASSIGNMENTS

PDIP
D20 1 12 0 D4
D1 U' 2 13 ] D8
ens |3 12 Jov
Vpp O ¢ 1 [ ATB
G703 10 [ Xin
Xen [ 8 e Xou
Ay Ul 8 [ GND
SOG
D2( 1o 16 [J D4
pi( 2 15 [1D8
ENB (] 3 14 JDV
Vop O ¢ 13 INC
NC 3 12 JATE
GT( s 11 [ Xin
Xen 07 10 [J Xout
Ain [ji 3 2 JGND

NC = NO CONNECTION

This Gocument contains information on a new product. Specifications and infonation herein are subject to change without notice.

REV 1
1/36

© Motorola. Inc. 1996
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MAXIMUM RATINGS (Voltages Referenced to GND Unless Otherwise Noted)

i Rating Symbol Vilue Unit This device contzins circuitry to protect the

! inputs against damage due lo high static volt-
| DC Supply Voltage VoD -0.5t0+6.0 v ages or electric fields; however, itis advised that
' normal precautions be taken to avoid applica-
tions of any voltage higher than the maximum
\ rated voltages to this high impedance circuit.

For proper operation it is recommended that
Vin and Vgt be constrained to the range Vgg <
: Power Dissipation PD 100 l oW (Vin or Vout) € Vpp. Reliability of operation is
enhanced if unused inputs are tied o ana
appropnate logic voltage level (e.g., either Vgg
: Storage Tempereature Range Tstg -65to+ 150 °C or Vpp).

i Inout Voltage, Any Pin Except Ajn Vin -0.51t0 Vpp = 0.5 | %

: Input Voltage, Ajn Vin Vpp-10to Vpp + 0.5

. DC Current Drzin per Pin i =10 ‘ mA

: Ocerating Temperzture Range TA —40to+ 85 =C

ZLECTRICAL CHARACTERISTICS
{All Polarities Referenced to Vgg =0 V. Vpp =3.0V 2 10%, Ta = — 40 to + 85°C, Unless Otherwise Noted)

; Parameter ' Symbol Min Typ ! Max | Unit
. CC Supply Voltage ' VoD 4.5 5 1 5.5 | v
! Suppty Current {fck = 3.58 MHz) | oo — 5 8 ] mA
{ Input Current GT lin - — 450 uA
‘ ENB. Xin, Xan . — <
| Inout Voltage Low ENBIGT, X [0 Yk — s — 15 v
! lnout Voltage High ENB. GT. Xen {1~ Vi 35 N\— = v
| lout Data and DV Pins: Vot =4.5 V(Source) loH 1ol { - — LA
| o1 Data and DV Pins: Voyt = 0.4 V-(Sink) loL 1.0 . | - mA
i Input Impedance Ain Rin 20 100 i — kQ {
, ATB A . - 10 j g
l Inout Capacitance Xen, ENB Cin — 5 — t pF
ANALOG CHARACTERISTICS (Vpp =5.0 V £ 10%, Tp = — 40 to + 85°C, Unless Otherwise Noted)
Parameter Min Typ } Max Unit
Signal Level for Detection (Ai) - 35 = ‘ -2 d8m
Twist = High TonesLow Tone -10 all { 10 ds
Frequency Detect Bandwidth z(1.5+2Hz) =25 [ +3.5 % 1o
€0 Hz Tolerance ’ — - E 0.8 Vrms
Dizl Tone Tolerance (Note 1) —= — | 0 d8
(Dial Tone 330 + 440) ‘
Noise Tolerance (Notes 1 and 2) — — ‘ -12 dB
Power Supply Noise (Wide Band) — — ; 10 mV p—
Telk Off (Mitel Tape #CM7290) - 2 | — Hits
NOTES:
1. Referenced to lower ampiitude tone.
2. Bandwidth limited (0 to 3.4 kHz) Geussian Noise.
MOTOROLA MC145436A
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AC CHARACTERISTICS (Vpp = 5.0 V £ 10%, Ta = - 40 to + 85°C)

! Characteristic ] Symbol Min Typ Max Unit

Tone On Time For Detection | TONEQn 40 — — ms
For Rejection — — 20

Pause Time For Detection | TONEq# 40 — — ms
For Rejection —_ — 20

; Detect Time GT=0] Het 22 — <0 ms
; Gi=1 32 = =0

Reiease Time CT=0 irel 28 — & ms
GT=1 18 — 20

Dzia Setup Time isy 7 — = us

Ozta Hold Time th 4.2 2.8 3 ms

Fuise Width GT | ‘wGn 18 — — s

DV Resetlzg Time lag(DV) —_ — S ms

=NB High to OQutput DV* '=HDV — 120 200 ns

i ENE Low to Cumut High-Z° | izipz N 110 200 ns

“Dezout: C =35 pF il R =500 Q.

I

= TONZ,, ———>=—— TONE,z ———>!
i

- 4
G iNPUT T

i 1
|

TR /|
{"-‘.:"L.’ |
i

i

|

T

% et~
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PIN DESCRIPTIONS

VDD
Positive Power Supply (PDIP, SOG — Pin 4)
The digital supply pin, which is connected to the positive
side of the power supply.

Vss
Ground (PDIP — Pin 8, SOG — Pin 9)

Ground return pin is typically connected to the system
ground.

D1, D2, D4, D8
Data Output (PDIP — Pins 2, 1, 14, 13; SOG — Pins 2, 1,
16, 15)

These digital outputs provide the hexadecimal codes cor-
responding to the detected digit. The digital outputs become
vzlid after a tone pair has been detected and are cleared
wnen a valid pause is timed. See Table 1 for hexadecimal

cdes.These output pins are high impedance wnen the
neble pin is at legic 0.

m O

ENB
Enable (PDIP, SOG — Pin 3)
Outours D1, D2, D4, D8 are enabled when ENB s

m

a
iogic 1, and high impedance (disabled) when ENB is at 2
ogic O.
GT
CGuard Time (PDIP — Pin 5, SOG — Pin 6)
The guard time control input provides two sets of detected

time and release time, both within the allowed ranges of tone
on and tone off (see Figure 1). A longer tone detect time
rejects signals too short to be considered valid. With GT = 1,
telk off performance is improved, since it reduces the prob-
apility that tones simulated by speech will maintain signal
conditions long enough to be accepted. In addition, a shorter
release time reduces the probability that a pause simulated
by an interrupt in speech will be detected as a valid pause.
On the other hand. & shorter tone detect time with a long

Table 1. Hexadecimal Codes

release time would be appropriate for an extremely noisy
environment where fast acquisition time and immunity to
dropouts would be required. In general, the tone signal time
generated by a telephone is 100 ms, nominz!, followed by a
pause of about 100 ms. A high—o—low or low—o—high tran-
sition on the GT pin resets the internal logic and the
MC145436A is immediately ready to accept a new tone
input. If left open, this pin is intemaily pulled to ground.

Xen
Oscillator Enable (PDIP — Pin 6, SOG — Pin 7)
A logic 1 on Xen enables the on—chip crystal oscillator.

When using aitemate time base from the ATB pin, Xen should
be tied to Vgg.

Ain
Anaiog Input (PDIP — Pin 7, SOG — Pin 8)

This pin accepts the analog input and is intemally biased
so that the input signal may be ac coupled. The input may be
dc coupied so long as it does not exceed the positive supply
(see Figure 2).

Xin/Xout
Oscillator In-and Oscillator Out (PDIP — Pins 10, 9
SOG — Pins 11,.10)

I=h

Tnese pins connect to an internal crystal oscillator. In oper-
gtion, a paralle! resonant crystal is connected from Xin to
Xout, @s well as a 1 MQ resistor in parallel with the crysta
When using the alternate clock source from ATB, Xin moulc
be tied to Vpp.

ATB
Alternate Time Base (PDIP — Pin 11, SOG — Pin 12)

This pin serves as a frequency reierence when more than
one MC145438A is used, so that only one crystal is required
for multiple MC145436As. When doing so, all ATB pins
should be tied together as shown in Figure 3. When only one
MC145436A is used, this pin shouid be left unconnected.
The output frequency of ATB is 447 .4 kHz.

QOutput Code DV -
Digit D8 D4 D2 | bt Data Valid (PDIP — Pin 12, SOG — Pin 14)
1 0 0 0 1 DV signals a detection by going high after a valid tone pair
2 o} 0 q 0 is sensed and decoded &t output pins D1, D2, D4, D8. DV
3 9 0 ] ] remains high until a loss of the current DTMF signal occurs
or until a transition in GT occurs.
4 ' 0 1 0 0
5 [ 0 1 0 1
6 0 1 f 0 :
7 0 1 1 1 |
8 i 0 0 0 |
9 1 0 0 1 ’
0 . 0 p 0 CUARD TiM" |
& ] g 0 1 1 ] VP_D_{
2 ] 1 1 0 0 I
A1 1 0 1 { =
8 1 1 1 0 |
C 1 1 1 1
D 0 0 0 0 Figure 1. Guard Time
MOTOROLA MC145436A
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PACKAGE DIMENSIONS

P SUFFIX
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NOTES:
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3. DIMENSION B DGES NOT INCLUDE MOLD
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

BCD-To-Decimal Decoder
Binary-To-Octal Decoder

The MC14028B decoder is constructed so that an 8421 BCD code on the
four inputs provides a decimal (one—of-ten) decoded output, while a 3—bit
binary input provides a decoded octal (one—of—eight) code output with D
forced to a locic “0". Expanded decoding such as binary—to—hexadecimal
(one—of-16), eic., can be achieved by using other MC 140288 devices. The
part is useful for code conversion, address decoding, memory seiection
control, demulitiplexing, or readout decoding.

« Diode Protection on All Inputs -
« Supply Voltage Range = 3.0 Vdc to 18 Vdc
» Capable of Driving Two Low—power TTL Loads or One Low—power

Schottky TTL Load Over the Rated Temperature Range
« Positive Logic Design
« Low Outputs on All lliegal lnput Combinations
e Similar to CD4028B.

MAXIMUM RATINGS® (Voltages Referenced to Vgg)

Symbol Parameter ‘ Value i Unit
VDD DC Supply Voltzge - D.5%0+ 18.0° i/ VY
Vin. Vout | Input or Output Voitage (DC or Transient) | -0.5t0 Vpp = 0.5 I Vv

lin. lout | Input or Outp't Current (DC or Transient), =10 | MA

per Pin l

Po Power Dissipation, per Packaget 500 { mW
Tstg Storage Temperature - 65to+ 180 ‘ :C
TL : Lead Temperature (8&-Second Soldering) 260 [ *C

" Maximum Ratings are those values beyond which damage to the device may occur.

tTemperature Derating:
Plastic “P and D/DW" Packages: — 7.0 mW/°C From 65°C To 125°C
Ceramic “L" Packages: — 12 mW/°C From 100°C To 125°C

8421
8CD
INPUTS

REV 3
1/94

-~

BLOCK DIAGRAM

Q0 t—o03
Qf fb—o0 14

8T Q22
ZINARY < Q3}——o0 15
] NPUTS N Qdl—o1
Q5—o0+6
Q6p—o7
Q7—o ¢
Q8 —0¢
T8 —05

100—A 7.

11 o——D

Vpp=PIN 16
Vgg=PIN8

~

OCTAL
r DECODED
QUTPUTS

DECIMAL
» DECODED
OUTPUTS

MC14028B

T

L SUFFIX
1{ CERAMIC
CASE 620

P SUFFIX
PLASTIC
CASE 643

D SUFFIX
< soiC
CASE 7518

ORDERING INFORMATION

MC14XXXBCP Plastic
MC14XXXBCL Ceramic
MC14XXXZ2D SCIC

A == 35%10 125°C for all packages.

.

4

TRUTH TABLE

DC B A|QS3 Q8 Q7 Q6 Q5 Q4 Q3 Q2Q1 QO
0600 000 O O 0 0 0 O O O 1
00 01j0 O 0O 0 0 0 0O 1 O
600 1 0j0 0O O O O O0OO0OT11T O O
001 1j0 0 0 0 0 O 1 0 0 O
01 00|00 0O O 0 0O 1 0 0 0 O
61010 0 0 0t 00 OO O
01 10j]0 0 0 1t 00 OOU OO
61 t14j0 0 1 0 0 O O O 0 O
10 00j0 1t 0O 0 O O OO OO0 O
10 01)]1T 0 0O 0 0O OO O OGC
10 10]J0 0 O 0O 0 00O O OO
101140 0 0 00 O O O O O
t1 00|00 O O O O O O 0 0 O
t1 010 0 O 0 0 0O O O 0 O
t1 10j0 0 0O 0 0 OO O O O
t+1 1110 0 0 0 0 0O 0O 0 0 O

© Motorola, Inc. 1995
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=L ECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)

" -55°C 25°C 125°C
DD
Characteristic Symbol Vdc Min Max Min Typ # Max Min Max Unit
Qutput Voltage ‘0" Level 5.0 — 0.05 = 0 0.05 — 0.0s Vdc
Vin = Vpp or 0 VoL 10 — 0.05 — 0 0.05 — 0.05
15 = 0.05 — 0 0.05 o 0.05
“1" Level 5.0 4.85 —_ 4.95 5.0 —_ 4.95 = Vdc
Vin=0o0rVpp VoH 10 8.5 — 9.85 10 —_ 8.85 —
15 14.95 — 14.95 15 — 14.65 —
‘nput Voltage “0" Level Vde
(Vo =4.50r 0.5 Vdc) v 5.0 . 15 = 2:25 1.5 — 1.5
(Vo =2.0 or 1.0 Vdc) L 10 — 3.0 — 4.50 3.0 - 3.0
(Vo =13.50r 1.5 Vdc) 15 — 4.0 — 8.75 4.0 = 4.0
“1" Level Vdc
(Vo =0.50r4.5Vdc) v 5.0 3.5 e 3.5 275 =2 3.5 —_
(Vo = 1.0 or 2.0 Vdc) IH 10 7.0 — 7.0 5.50 == 7.0 —
(Vo =1.50r 13.5 Vdc) - 15 i1 . il 8.25 o i1 .
{ Outcut Drive Current mAdc
{VoH = 2.5 Vdc) Source 5.0 -3.0 . -24 - 4.2 — -1.7 —
{(VoH = 4.6 Vcc) loH 5.0 —0.64 — ~0.51 —0.88 — = 0.236 —
(VOH =98.5 Vcg) 10 -1.6 7> #1.3 — 225 — - 0.8 —_
{ (Vo = 13.5 Vdo) 15 -4.2 — =3.4 -38 — -24 —
(VoL = 0.4 Vcc) Sink 950 0.64 — @ 54 0:88 — 0.35 s mAdc
(VoL = 0.5 Vdc) oL 10 16 1Y 1.3 2.25 ALY 0.9 —
(VoL = 1.5 Vdc) 15 42 X 3.4 8.8 \- 2.4 =
| inout Current 1N 15 ! — QY — +0.00001 | =0.1 — £1.0 | pAdc
| Input Capacitance Cin — — -— — S Za5 — — nF
| (Vin=0)
i Quiescent Current oD 3.0 — 5.0 f 0.005 5.0 — 150 pAdc
(Per Package) 10 — 10 — 0.010 10 — 300
15 = 20 - 0.015 20 — 600
g Total Supply Current™™ t IT 5.0 IT = (0.3wAKHz) f + Ipp yAdc
I (Dynamic pius Quiescent, 10 IT = (0.6 wAKkHz) { + Ipp
Per Package) 15 IT=(0.8 pAKHZ) f + Ipp
(C =50 pF on zll outputs, ll
buifers switching)

=Datz labelled “Typ~ is not to be used for design purposes but is intended as an indication of the IC's potential pericrmance.

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

7To calculate total supply current at loads other than 50 pF:
IT{C) = I7(50 pF) + (C - 50) Vik

where: ITis in uA (per package), Ci in pF, V. = (Vpp - Vgg) in volts. { in kHz is input frequency, and k = 0.001.

This device. contains protection circuitry to guard against damage
due to highr static voltages or electric fields. However, precautions must.
be taken to avoid applications of any voltage higher than maximum rated

voltages to-thischigh-impedance:circuit.:Forproper operaﬁoh;V[r,‘-i_and:_
Vout shouid besconstrained to-the:range:Vgg < (Vin or Vout) SVDD-<5 7 -
Unused:inputs:must.always be‘tied to-an appropriate. logic voltage -

level (e.q., eitherVgg or Vpp).-Unused outputs must be left open..

PIN ASSIGNMENT

04 (1
Q2 (]
Qo
a7

Q3
Q5 [
Qs
Vss (0

1e

w

(81}

(o))

16
15

0 Voo
0 Q3

140 Qt

08

1200 C

no

100A

o] @8

MC140288B
114
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SWITCHING CHARACTERISTICS® (C{_ =50 pF, Ta = 25°C)

i Characteristic Symbol Voo Min Typ # Max Unit
Cutput Rise and Fail Time TLH. ns
T1LH. tTHL = (1.5 ns/pF) C + 25 ns THL 5.0 — 100 200
TLH. tTTHL = (0.75 ns/pF) C + 12.5 ns 10 . = 100
TLH. tTHL = (0.55 ns/oF) C + 8.5 ns i3 = 20 80
l Prcpagation Delay Time e H. ns
] oLH, tpHL = (1.7 ns/pF) C + 215 ns teHL 5.0 — 300 600
iR, toR = (0.66 ns/oF) C| + 97 ns 10 — 120 260
oL, tpHL = (0.5 ns/pF) C + B5ns 15 —_ 0 180

* The formules given are for the typical characteristcs only at 25°C.
=Daia labelled “Typ~ is not 1o be used for design purpeses but is intended as an indication of the IC's potential periormance.

- ) ) 20 NS —=  ~— ——  r20ns
Inputs B, C, and D joss! | r_ Voo
switcning in resoect INPUT A ! /. O =0:' i / B
to g BCD cocae. ) TN
10t /| !'\-L__/___ Yeg
i
‘ {
—~ ==20ns —— }-4——20 ns
22 — Vop
o O P 7Y T i )\
103 V] NN
_;“‘ Tl Foaaa VSS
Inputs A, 2, and D low. oK _>J ].4— — T:FHL
VR q VoH

|
04 ol '\4\.30 %

|
i)} w18 i (A iRl

Figure 1. Dynamic Signal Waveforms

All outouts connected
to respective Cy_ loads.
fin respect to & system
clock.
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LOGIC DIAGRAM

——

== =

APPLICATIONS INFORMATION

B . ) : INPUTS
Expanded decoding can be performed by using the ———

MC 140288 and other CMOS Integrated Circuits. The circuit
in Figure 2 converts any 4-bit code to & decimal or hexadeci-
mal code. The accompanying table shows the input binary )
combinations. the associated “output numbers” that go “high” ;
when selected, and the “redefined output numbers™ needed W : T ¢ & A
ior the proper code. For example: Forthe combination DCBA 2

1
>

o / = ¥ MC140288 MC140288
= 0111 the output number 7 is redefined for the 4-—-bit binary, 3 - - .
4-pit gray, excess—3, or excess—3 gray codes as 7,54, 0r2, S —— e
respectively. Figure 3 shows a 6-bit binary 1-0f-54 cecoder I l I t | | l
using nine MC 140288 circuits and two MC14082JB in- . Py ] -0& 15— -0,
verters. 'S
QUTPUT NUMBES=

The MC14028B can be used in decimal digit displays,
such as, neon readouts or incandescent projection indicators

; . Fiqure 2. Code Conversion Circuit and Truth Table
as shown in Figure 4, I

Code and Redefined
Output Numbers
Hexadecimal Decimal
Inputs Output Numbers = ol
=l = o|lwux| & —
oe|lagc| 9| as 2w
TS11=] @fas]| = ~N
<o <O g g@ = | <
D|C B A |15 |14 {13 {12 |11 |10 | S 8 7 6 S 4 3 2 1 0 W
0 0 0 0 0 0 0 0 010 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 1 0 0 0 0 010 0 0 0 0 0 0 0|0 1 0 1 1 1 1
0 0 1 0 0 0 0 0 0|0 0 0 0 0 0 0 0 1 0 0 2 3 2 2
0 0 1 1 0 0 0 0 010 0 0 0 0 0 0 1 0 0 0 3 2 0 3 3
0 1 0 0 0 0 0 0 0|0 0 0 0 0 0 1 0 0 0 o] 4 7 1 4 4
0 1 0 1 0 0 0 0 0 {0 0 0 0 0 1 0 0 0 0 0 3 6 2 3
0 1 1 0 0 0 0 0 0 |0 0 0 0 1 0 0 0 0 0 0 6 4 3 1 4
0 1 1 1 0 0 0 0 0 {0 0 0 1 0 0 0 0 0 0 0 7 15 4 2
1 0 0 0 6] o] 0 0|00 0 1 0 0 0 0 0 0 0 0 8 15| S
1 0 0 1 0 0 0 0 0|0 1 0 0 0 0 |.0 0 0 0 0 g 14| 6 5
1 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 10 12 | 7 ] 6
1 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 11 13| 8 5
1)1 0 0 0 0 0 1 0|0 0 0 0 0 0 0 0 0 0 0 12 8 g 5 6
1 1 0 1 0 0 1 0 0|0 0 0 0 0 0 0 0 0 0 0 138 9 6 7 7
1 1 1 0 0 1 0 0 0|0 0 0 0 0 0 0] 0 0 0 0 14 | 11 8 8 8
1 1 1 1 1 0 0 0 0 {0 0 0 0 0 0 0 0 0 0 0 15 | 10 7 9 9
MC14028B MOTOROLA CMOS LOGIC DATA
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O w
00O

|
Y

!
Y Y Vv Y Y 3

— 11 e e M S A gt Sy S S B ‘
s~ 3 colflascolfazcojlad CcoDijjas CDO|A 3 CD0||la B8 COD A3
14C140283 1AC140288 MC140288 14C140288 14C140288 14C140288 MC1402838 NCH 0285
Q0 — —Q9|}Q0 — —08{ |00 — — 02|00 — —Q3} |20 — —Q3 00 — —Q9{|00 — —Q9||{Cd— —08
0 T— — 1T T—— i —— = H DN ¥ T A SR [ § T e
0 7 3 15 16 23 24 31 32 38 40 47 48 53 g6 3
Y e
"1/6 MC1408°UB ) £4 OUTPUTS (SELECTED OUTPUT IS HIGH)
Figure 3. Six-Bit Binary 1—of-64 Decoder
APPROPRIATE APPROPRIATE
c—r QOF—o VOLTAGE VOLTAGE
" Q1 —o L NEON L INCANDESCENT
} | —_— %
i | piseLay C ; 1 ! DISPLAY
o—8 2= Y3 ] 1 [
. = Ws +—0, CR ‘ ;
14C140288 Qs b—o +#C00Q0 [eelielEe) | = o] D
o—C 05 10 BN | ) |
Q7 —o l 0 — ] ;
. 08 —o oK e 2 1 d
R Qqriiig L) () (8 Lo (076 N
P ™
Figure 4. Decimal Digit Display Application
MOTOROLA CMOS LOGIC DATA MC140288B
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OUTLINE DIMENSIONS

L SUFFIX
CERAMIC DIP PACKAGE
CASE 620-10

ISSUE V
-
| NOTES:
i e e e | 1. DIMENSIONING AND TOLERANCING FER
i . I ANSIY145M, 1822
| 2 CONTROUING DIMENSION: INCH.
= 3. CIMENSION L TO CENTER OF LEAD WHEN
: FORMED PARALLT
1 3 4. DIMENSION F MAY NARROW TO 0.76 (0.030)
e ——L WHERE THE LEAD ENTERS THE CERAMIC
C— ~—— | — S00Y.
I L i
| | INCHES | MWILLMETERS
! i ﬂ:ﬂ[ Oidi MIN | UAX | WIN | MAX
! | ——’g A 1 0750 1 0755 | 19.05 1 1953
X / 3 1 0240 [ 92051 610 | 749
i i ‘!\ cl —loz0| — 1 sc8
K \ [ 010015 10c20l 029 1 059
L £ 1 00508SC 127 8SC
— [ F 1 ocss Tooss | 120 | 183
| \,q M'\“/ [ G 1 o01008sC 254 B8SC
[ H1lo08lo01s| onn | 035
——— ] 15 PL t [K : 0.10250{;-::170 3.;1;352.:}1
f L r o1 =
12025 (00100®|7{ 3O T ol e T el e
Nt 0020 10020 [ 081 101 |
=02500100@ 7] 4 O] ’
P SUFFIX
LASTIC DIP.PACKAGE
CASE 6480
ISSUE R
, - v NOTES:
I o 1. DIMENSIONING AND TOLERANCING PER ANSI
[Nk ek Wi & ﬂ‘ i, 1522
3 2. CONTROLLING DIMENSICH: INCH.
18 9 | 3. DIMENSION L TO CENTER OF LEADS WHEN
b B FORMED PARALLEL.
o ; <. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
1 3 5. ROUNDED CORNERS OPTIONAL
LI I LG INCHES | MWILLUMETERS
>l F DM MIN 1 MAX | MIN | MAX
LA —~— L— A | 0720 | 0770 | 3860 | 1955
: ‘ 8 | 0250 | 0270 [ 535 | 685
[ g \ C 1 0165 1 0175 | 363 | <ez
] 1 T 0 [ 00151 0021 | 0391 0£3
[ [T SEATNG | .\‘\ F 10040 I 070 1.02 177
3 ET=1 powe i ]\ G 01008SC__ | 254BSC
v ! H | 00s0eSC_ | 127BSC
e 2w J T ocos [ 0015 1 021 1 038
v K 1 01101 0130 | 28 330
L 10295 [ 0305 { 750 [ 174
Wl 0° 1021  9° 10 €
[.5\7| 025 (0010)@] 7} A @ | S (0020 1 000 ( 051 [ 101
MC140288B MOTOROLA CMOS LOGIC DATA
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OUTLINE DIMENSIONS - -

D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751B-05
ISSUE J

——
i—A—

H_H_H_H_H_ H— H—H SO NOTES:

i 1. DIMENSIONING AND TCLERANCING PER ANSI
i
|

Y14 SM. 1822,
2. CONTROLLING DIMENSION: MLLIMETER.
3. DIMENSIONS A AND 8 DO SOT NCLUCE
140D PROTRUSION.
(B PseL & MAXIMUM MOLD PROTRUSION C.15 (0.008)
> =025 0010®@ |8 O ERSDE.
| 5. DIMENSION D GOES NOT NCLUTE DAMBAR

]
_(:lj_ E_I:{ _H _H B H_H : \ PROTRUSION. ALLOWASLE DAMSAR

PROTRUSION SHALL £ 0.127 (3.005) TOTAL
! N EXCESS OF THE D DIMENSION AT
LG ] MAXIMUM MATERLAL CONDITICH.
i

MILUMETERS |

/ | OIMI MIN | MAX
F o~ Al 2850 | 1000

™NCHES

TN | WAX

1 0.383

1 0157

1 0.083
2 | 2018
1 | 0.04¢

768SC__ ¢ 3.C50BSC
3

i

n
g

— +— R Xx45°

¥

.

- -

Te=T===1D o g Wt = W) |
e ) —

I [
|
_"L‘_ D sspPL
0.

[=l025000®|7|8 G

N

O f=—

o o[ fo |o
I

o |

—

A®|

|
!
|
|
[
|
|
!
{

[
nl|o|u|x|clO[n|ofo|w

Motorola reserves the ricnt ic make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarcing
the suitability of its procucts icr any particular purpose, nor does Motorola assume any fiability ansing out of the appiication or use of any proauct or circuit,
and specifically cisclaims znv and all liability, including without limitation consequential or incidental damages. “Typical® parameters which may be provided
in Motorola data sheets anc/er specifications can and do vary in different applications and actual performance may vary over time. All coeratng parameters.
inciuding “Typicz!s” must be vaiidated for each customer application by customer’s technical experts. Motorola does not convey any license under its patent
rights nor the rignts of ciners. Motorola products are not cesigned, intenaed, or authorized for use as components in systems intended for surgical implant
into the body, or ctner aopiications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a
situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such uninténded or unauthorized application,
Buyer shall indemnify and hoid Motorola and its officers, employees, subsidiaries, affiliates, and distributers hamiess against ail claims, cosis, damages, and
expenses, and reasonasle zmomey fees arising out of. directty or indirectty, any ciaim of personal injury or death associated with such unintended or
unauthorized use, even i such claim alleges that Motorola was negligent regarding the design or manuiacture of the part. Motorola and. 44 are registered
trademarks of Motorola. Inc. Motoroia, Inc. is an Equal Opportunity/Atiirmagve Action Employer.

How to reach us:

USA/EUROPE/Locstions Not Listed: Motorola Literature Distribution; JAPAN: Nicoon Motorola Ltd.; Tatsumi~SPD-JLDC, 6F Sefou—Butsuryu—Center,
P.O. Box 20912; Phosnix, Arizona 85036. 1-800—441-2447 or 602-303-5454 3—14-2 Tatsumi Koto—Ku, Tokyo 135, Japan. (G—81-3521-8315
MFAX: RMFAXO0 € email.sps.mot.com — TOUCHTONE 602-244-6809 ASIA/PACIFIC: Motorola Semiconduciors HK. Utd; 86 Tai Fing Industial Park

INTERNET: http//Design—NZi.com
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MC14008E

TYPICAL APPLICATION

FIGURE 6 — USING THE MC1300€8 IN .4 15-81T ADDER CONFIGURATION

Word A b 8 laguts

W}

Sum Outputs

Calcuiation o1 1661t addar spewd
1P 10131 % 1p (Sum 15 Carryd + th (Carry 1o Sum) + 2 B (Carty 1o Carrys
The auaranioad 16-bit adzer spued al 10 V. 25°C, G = 50 pF is:

o total = 290 + 310 + 3060 = 500 ns

6-32

ALY

SRR e

4

Vg e,

MC14011B, MC140128
See Page 6-5

@:@ MOTOROLA

with MOS

Trne MCi20136 cuai type D fiip-flop is censiry

i
!
I
L

—_——— [ ———

CUAL TYPE D FLIP-FLOP

MC14011UB, MC14012UR
See Page 6-14

MC14013B

P-channal 2ng N.channel enhancement mode cavi

in 3 single
th Hipflop has independent Data, (D),
Dirscr Set, ($), Dirsct kesat, 1R), and Clock (C) inputs and comple.
mertary ouiouts (Q and Q). These aevices rray be used as shift regis

monclithic siructure, €

e elemants or as tyoe T itip-flops for counter and toggle applics-
uons 1

Operation

3 Owode Protaction ca All Inputs

sSunpiyMonage Kerge 310 Vdc to 18 Ve

& Logic Edge Clockes

n:Flen Design

Logic state i rztained indefinitely with clock jevel 2itrar nigh or

o Alcrmation s transferred to the output anly on the positive

g edge of the
® Capabie of Drivinz Two Low-power TTL Loads or One Low-power
Schotiy TTL Loac Over the Rated Temoeraiure Ranga

* “in-for-Pin Replacement for CD40138

ck pulse

MAXIMUM RATINGS™ .:-
v

f 1
| Symool |

i
i
T
i

L SUFFIA

S | U AR

CASE 832

Corama: U Fagceages <12 my

—

TRUTH TABLE

INPUTS OuUTPUTS
Dars RESET SET Q
o k] o [
1 0 o H 1
A
X ] o 2 G tHe
S Cranga
x I 0 ) 1
X o 1 1 c
x [ 1 { 1 1 j

X * Don't Care
x Lavel Change

BLOCX DIAGRAM t
ST
5 ———in a '

|

Voo £ Pin 14
Vg = Pin 7




MC14013B MC14013B
SWITCHING CHARACTERISTICS® ICL =50 pF, Ty = 25°C)
i T
ELECTRICAL CHARACTERISTICS (Voltages Reerenced lo Vsg) Chacactucisiic S¢meel Yoo i L Mex | Uni
" S s —’— = pp— 1 Oulout Aise and Fail Time — ns
- 55° 25° 5 ke °
Characteristic Symbol Vg? Unit b fThL © (15 ns/RF) G - 2508 TTHL 510 - 100 200
Min [ Max | Min | Typ# | Max | Mo | Max LR, tTHL = (0.75 ns/oF) C| = 12.5 ns 10 - 50 100
Output Voltage 0" Level 50 [ — | oos — 0 cos | — | 005 UTLH. 'THL = (0.55 n3/pF) C = 9.5 ns 15 = i 89
Vin = Vpg or 0 Vou 19 - ‘ 0.05 [¢} 0.05 - 005 | vdc Propagation Delay Time PLH s
15 — 0.05 — 0 0.05 — 0.05 CiseiEG 5 L .
1" Level s0 | ass | — 5.0 = — tpLn = (17 ns:oF) Cp + 90 ns 20 - s 420
Via = 0or Vpp VOH 10 | 995 | — 10 s — | vee (086 ns aF) C » 42 ns 1 - 9 129
5 | oraes | — 15 — - < (05n5cF) G+ 25 ns 15 - 20 109
Input Voltags 0" Level 75
¥ - £ . = ? 350
(Vo = 45 0r 0.5 Vac) " s0 | — 15 - 225 s | — 7l (17ns=F)Cy - %0 ns B e 150
(VO = 9.0 0r 1.0 Vd) it 10 = 20 — 4.50 30 > 3.0 = {0 68 YO aens 19 - 5 i66
(VO = 13.50r 1.5 Vdc) 15 s 4.0 Siz 875 40 S 4 ! N0-# AEEE) Oy + 250 18 - ®
W g v "1 Level =.(1."ns ") C__ - 265ns 50 = 225 450
0 = 0.50r 4.5 Vgc) V. 50 3.5 o 3.5 275 e 35 o Vd (086 r )CL + 67 ns 10 - 100 200
(VO = 1.0 or 9.0 Vac) H 10 7.0 - 7.0 5.50 - 7.0 — N =(05ns %) C - 50 ns 15 = 75 150
(VD = 1.50r 13.5 Vdc) 15 1 — 1" 8.25 — " = | - 5 5
— g 3 21 = s
Output Drve Current g T I i 0 20 10 _
(VOH = 25 Vdc) Source 50 | -30 | - -2.4 a2 - | -7 = i Ve 1s y5 _
(VOH = 4.6 Vde) 10K 50 | ~064 | — ~0.51 - 0.8 — ~036| — | mAde i - - -
(VOH = 5.5 Vdc) 10 16 s -13 §> 25 - <09 | — 3 Holg Times:" " 5.0 i “ 20 = e
(VOH = 13.5 Vdc) 15 -42 | — -3.4 -83 — 24 | = i 0 I 20 10 -
3 15 | 15 75 -
(VoL = 0.4 Vdc) Sink 50 | 064 —- 0.88 — .36 — ! § : : o
(VoL = 0.5 Vac) oL 10 16 o 225 - 0.2 ~ | made ; Clock Pulse Midtn WL, WH 50 | 2% 125 - ne
(VoL = 1.5 Vde) 15 | a2 | — 85 2.4 N : 0 | Ao £0 -
——e ——— — 15 i 70 35 =
i Input Current lin - -0 - - 0.00001 — 216 | uAac A .
3 - — i— g Clock Puise Fraquency Tel | 50 4 - 4ac 2.0 MHz
Input Capaciance Cin —- — — = 5.0 7.5 = = pF 4 1 10 ! - 10 5.0
Vin = 0) 15 - 14 7.0
Quiescent Current [[s]s) 5.0 - 1.0 — ©c02 1.0 — 30 “Ade Clec Pulse Rise and Fall Time tTLH | 5.0 - - 15 Hy
(Per Package) 10 — 20 — 0.504 20 — £0 i ' 10 - = 5.0
15 — | 40 — 0008 | 45 L8 1) o0 TAL 15 - - a0
Total Suppiy Current™"t IT 5.0 IT = (075 uAXHzZ) I+ Ipp nAdc Setand Reset Pulse Width WL IWH 5G 250 125 - a3
(Dynamic plus Quiescent, 1©° IT = (15 uAkHZ) |~ inp ’ 10 100 50 -
Per Package) 15 IT = (23 uAkHZ) I + Inp 15 70 3s -
(CL = 50 pF on all outputs. all t -
butfers swilching) | Jemovar T —ag frem "8
y o Se: 5 80 0 -
=Dala labelled “Typ™ is nat 1o be used ‘or design purposes bui is w0 25 5 ety
intended as 3n ingication of the IC's fotential performarnce., :5 15 5 =
‘e formulas given are for the typeal characteristics only at 25°C i
5 -35 =
7To caiculatz total supsly current at icads other than £6 oF 10 . ‘2 -
ITICL) = i7(S0 pF) - (CL - 50) Vi is e .
PIN ASSIGNMENT
where: IT 1s1n A (Der package), CLmeFR V = (VoD - Vsg) in voits
f1n xHz is input frequercy. and « = 0.002.
1 Qu Voo 14
] é’,‘ Qg 13 TTHe10rmLas Seen are for the 3y 2car CRaractenstics only at 25°C
Inis device contains protection circuitry fo guare against darage due (o righ c a 12
stalic voltages or etecinc lields However precact:ons must Se fasen (o avord *) 8 298 tavares R JS) 10 D ggBc ¥ design purposes but is
applications of any vo'age higher than maxim rated voltages t¢ s nigh- Ra Cg " imtencac as 1 ~3.catenof he C's cotential parformance

iné range Vs = (V,~ o Vou) < Vg P8
Unused inputs must aiways e tied to an approonate lcgic voitage lsvel (e g .
einer Vs or Vpp) Unused ouipuis must be left open

“Cata must t4 va'ic 1e7 250 ns w th 3 5 V supply, 100 ns with 10 V. and

3
4
'mp20ance circult For proper operation Vin @na Vg; should oe consirained to 5
[3 9 70 ns witn 13 v
7

LOGIC DIAGRAM
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~Cvz-

NOR
MC140018

Quad 2:lnput NOR Gate

MC140250
Triple 3-Input NOR G

ate

Al
= O

5 —

s
"
12
12

MC140028
Duast 2-irouvt NOR G

MC140788

I
==

a

8-lnput NOR Gats

CMOS B-SERIE

LOGIC DIAGRAMS

NAND

MC1a0118
Cuasd 2:Input NAND Gate
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