N5y lans
q

WIRELESS CONTROL VHF

Tag
v o ( o o
WILAUNN Y ANENE
|

v (
uwaaginv nadanng
3

o o (ﬂu ) a' r-1 v o ‘U o
ﬂ?@@ﬁuWﬂﬁulﬂuﬂﬁuﬁuﬁﬂﬂGﬂﬁiﬂﬂﬁﬁﬂﬁuﬂﬂﬂéﬂfﬂTQQWqnﬂﬁ%ﬂ??ﬂﬂﬁﬂﬂ?ﬁ&%ﬂ

AL NALAIRAINNT TN
A ]
o o v ¥ v
anwnulnﬂTuiaﬂuszqauLnawquqmnnwsaﬁﬂnssug

Insfinen 2536

03330°

By



v o a ‘
%7901Tna Nuug  WIRELESS CONTROL VHF

v o ‘ o a
Tﬂﬂ UNHEURU I ﬁﬂﬁQﬂ 35102033

v (
UgouINy naoﬁan 35102042 !
A}

AT Lﬂﬂﬁﬂgﬂﬂﬁﬂﬂiiu i

{a o0 { o .o
27315EMisnNEY 913158 1ARN lﬂ@qqﬂﬂﬂiﬂLﬂif

(=3 ( v o v uva
ARE IAINTTNAIANT anwuutnﬂTuTaﬂuisqauLniwLﬁwqmnnwsawnnssnoauun
4

q vo o o { v a4 1 o o v a {v o
Lﬁunﬂsmmﬁuuuﬁ QﬁﬁulﬁuﬂﬁuﬂuﬁﬂﬁQﬂﬁ?ﬂﬂﬁ\ﬂﬁﬂﬂﬂﬂﬂﬂ? San18RaRNS INAENT UUTR
) « wu o

o o ‘
ﬂmanSansaanﬂsquuwuﬁ

S\~

(o oo
QW i SAR 411 N e JPP § FRELL TR A

(o Ra N o oo o WP o SN YL I o o of@ ff &)

e ieeessneenesesenssacnannsannaesssasITTHANNT

Codemtece wo oe saasdobieeeaidadosecsaaenal

S L i R 11 R)

(eeeevosoesansaonosnssnsansssscnnans)

I L 62 11 8 ]

TP |

S L 2 1 )

(eeeevosnasssasesssonsoassanasnnss)



¥
ﬂﬂ?ﬂ?ﬂqﬂ13ﬁﬁﬂ
WIRELESS CONTROL VHF )

Tns
Wi Aufiues Enna 35102033

v { .
u1g UINY NAYARNE 35102042
4 A
{o oo { o a
91asEnlsnw) 9131581780 1130 9AlsELass

mAnes
F=% o ‘ ua' a‘ v t ﬂ. °
USanluug  alyll  LABIY  WIRELESS CONTROL 87 VHF Falam
1897 DIGITAL CODE UAY FREQUENCY CARRIER 514 VHF uwnﬁugaéouazﬁauva?ntﬁa
N |
nefeansinseeslnaty  Tegtieadandinlvas lair linussundeasta  ansauvyes
a & a A%
Paniiionvamainsdiaias L Thihaneluiw  Teans on/orr  wazadvAsA
' awv e v v o YRR {
ansvaemasald  wananidearnnsmi lilfsaumaeiiudu q Tdieu IRECRHTE b

s e v
D.C. TruvLTABLALRUNIMAY q fiLfigrvaeny

ABSTRACT

. WIRELESS CONTROL VHF IS A PART OF PROJECT WHICH HAS BEEN
BROUGHT DBIGITAL CODE AND VHF FREGUENCY CARRIER FOR LONG DISTANCE COM
UNICATION. IT USE TO CONTROL EQUIPMENT OF HOME BY ON/OFF AND CONTROL A
LIGHT OF LAMP. IT YETS SOME PURPOSE SUCH CONTROL DC EQUIPMENT AND

SECURITY SYSTEM AND €TC.
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STYLE DIMENSIONS CONTACT COIL,VOLTAGE SWITCHING
( INCHES) RATINGS AND POWER TINES
General 1.2 ta 2.0 H 3 to 10 A 6:12,24,120 V |15 to 30 msec
Purpose 0.9 to 1.5 W 28 vBC 1.2 W DC
Plug-in 0.9 to 1.4 D 120 ar 240 VAC|2 VA AC
General 0.4 to 6.7 H 1 to 5 VA 5:6:12,24,48 5 to 10 msec
Purpose 0.6 to 1.2 W 28 VDC vbe
Miniature{0.4 to 0.75 D |120 or 240 VACi0.5 to I W
Reed 0.8 to 0.5 H 0.5 to 2 A 5,6,12,24 VDC 0.2 to ! msec
0.9 to 1.2 W 5 to 50 W 50 to 400 oW
0.3 ro 0.8 D 28 to 250 VDC {(Coils to 1 V
Also availaeble|& AC svailable)
in DIP format
Hermetic 0.3 to 0.9 H 8.5 to 5 A 4 to 32 VDC 5 msec
TG-5 0.6 to 1 W 28 VDC 120 oW
0.3 to 0.5 D 115 VAC
Hermetic |0.3 to 0.9 H 0.5 to 2 A 5 to 115 VDC 5 msec
and cther|0.6 to 1 W 2B VDC 100 to 400 mW
sealed 6.3 to 0.5 D 115 VAC
RF 0.4 to 1 H 10 to 25 W RF |5 to 50 VDC 5 to 10 msec
0.8 to 1 W hot To 150 W 250 mW
0.4 to 1 D RF dry
Powen Dimensions 10 to 40 A 6+12,24,120, 15 to 50 msec
typcally 120,240 VAC 208,240 V
2 to 4 inches |& higher 2 to 5 W IBC

6 to 20 VA AC
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CONTACT APPLICATIONS TYPICAL COMMENTS
RATING§

Bifurcated, |"Dry" and low |0 to 0.2 A. Low,steady contact

gold plated, {current. Rated to 120 |resistence.

or gold Measurement VAC, but best

overlay and signal for 24 V or

switching. less.

Silver Communicstions {2 to 5 A Oxidizes easily.
Should be gold-flashed
of storege protection.

Silver Power, inductive{5 A to up Resist welding. Good

cadmium gnd capacitive arc-ext inguishing

oxide loads. High in- characteristics. Less
rush current. suited below 12 V.
Nercury "Dry"” end low |2 to 5 A Position sentive.(Typ.
wetted current, long verticsl +/- 30
lifeyno contact degrees.)
bounce.
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MC145026
MC145027

@ MOTOROLA MC145028
MC145029

Advance Information

CMOS MSI

MC145026 ENCODER, {LOW-POWER COMPLEMENTARY MOS)
1 7/MC14502 145029 DECODER
MC145027/MC 8/MC ECODERS REMOTE CONTROL

The MC145026 wil! encode nine bits of mformation and serany ENCODER/DECODER PAIRS
transmit this informauon upon recet of a ransmit enable, TE, lacive
low! signal  Nine inputs may be encoded with tnnary data (0, 1, open)
alowng 38 (19,683) ditferent codes

Three decoders are presently avalable, ail use the same transmaier
~ the MC145026 The decoders receive 1he 9-bi word and inierpret
some of the bits as address codes and some as daia. The MC145027 -
terprets the first five transritied bits as address and the tast four bits as

data The MC145029 interprets the first four transmitied bits as a00ress L SUFFIX
and the iast five bits as data The MC145028 1reats all nine bns as ag- CERA?;CS:;%“GE
oress. i no errors are recerved. the MC145027 outputs lour daia brs,

angd the MC145029 outpuls five 0aia bits, when the transmitter sencs

address codes that match that of 1he recewver A vahd 1ransmission out-

put wilt go high on the decoders wnen they recognize an address that

maicnes that of the decoder Other recervers can be produced with gii-

terent address/data rauos P SUEFIX

® Mav pe Addressed in either Binary or Trinary PLASTIC PACKAGE
Tanary Adaressing Maxtmizes Numbper of Codes CASE 648
Interfaces wih RF, Ulirasonic, of Inirared Transmission Medias
On-Crip R/C Oscillator; No Crysial Requireg

High External Component Tolerance. Can Use + 5% Componen:s
Stancard B-Senes tnput and Output Charactenstics

4 510 18 V Operauon

29V Low-Vohage Version Also Available by Special Order,

MCIAXXXX Suffix Denotes

® & 060 ¢ 00

L Ceramic Package
P Piasuc Package

PIN ASSIGNMENTS

A1/DY D vpp Algr M~ ebvpp
A2/02 D Dats Out , A202 150 D6
A3/D3 hTE A3L3 14 D7
A4/D4 DRTC A4 Q4 13008
A5/D5 hCre A5 05 12ppg
AB/D6 D Rg Rige npvt
A2/D7 0 A9/DY ciQ7? 10[1 Ry /Cq

vss  AB/D8 vssije 91 Data In

MC 145026 MC145027 MC145028 MC 145029
Encoder Decoder Decoder Decoder

Tris cocumen containg 1oIManon on a new procuct Specihicauons and ntorma-
10N heren ate Subec! 10 change withoul nouce



MAXIMUM RATINGS (Vonages Referenced 10 Vgsh

‘MC145026, MC145027, MC145028, MC145029

» Rating Symbol Value Unit
DC Suoply Votage vpo -0510 -18 v
Input Voltage, All Inputs Vin 0510 Vpp+05 A
DC Input Current, per Pir: lin =10 mA
Operaung Temperature Range Ta -40 10 + 85 °C
-Siorage Temperature Range Tet ~ 6510 « 150 °C
ELECTRICAL CHARACTERISTICS
Vpp| -40°C 25°C - 85°C
h, i
Craraciensuc SYmool | R Tien [ T Fvp T Wiar Wi Toaan] ™
Output Vohage <07 Levei 50 - 1605] - 0 0051 -~ |GO05
Vin=Vpp or 0 VoL W0 - 005 - Q 005 -~ 1005 Vv
15 005 | -~ 0 0051 - {005
17 cever 50149 - 495 50 - {495} -~
Vin=0o0r VDD VOH 10199 - goe 10 - |99 - v
5 [1a95) - [ia3s 15 - |ragsy -
input Vohage 0 {eve:
WE=45005W \ 501 -~ 15 | - 225 5 - S,
Vg=80o0r 10w ' 0 - |30/} - 450 30| - |30
Vp=135%0r15VI 18 - |40 - 625 40 - 4
1 Levei
Vo=0Soraswv v 501 35 - 35 27 - 35 - v
tvg=100r90 v e wl70| - |70 550 - |70} -
Wo=1500135 V) % | e 1 110 825 - 110 -
Output Drive Current Source
WVoR=25Vi 501 -25f -~ |-21 -42 - =17 -
VoH=26 W lon | 50(-082 - j-0e2 -088 | - {-036] - | ma
VoR=25V! W01 -131 - | -1 -2.25 - 1-02! - :
Vor=135Vi 15 |-36/ - |-3c| -88 - |-24] -
oL =04w Sinn sojosz] - |oas 085 - |63 -
NVoL=05wi 0L 0|13 - 1 228 - |08 - | mA
VoL =15Vt 15 36 - 3c 8e - 24 -
input Current - TE IMC14502€ Fuliup Devicer 50 - [ -~ 130 «C e0 | - -
(s 12 - - 1€ 0 32 - - pi
LT R R 45 04 - 1 - |
input Currers
Rg IMC148026: 18 - 1203 - |:000001] =03 ~ f=10] ua
Oeta In IMCIIBIZT (O IR N
nput Curreny
AVDI-A9/D IMC 145026 . 50| - - - =55 =ne| - ~ ] -
AV.A5 (MC145027: " W0 - . - =3¢ |=s00| - -
£1-AF (MC145028: % - - 5 =650 1=ip02] - -
AV 42 MG
input Capacitance (V,~ = O Cin - . - - 50 75 — - of
Quiescent Current - MC14502¢ 5.0 - - - 0.0050 c1w| - -
DD 10 - - - 0.0100 0.20 - - Py
. 15 - - - 0 0150 030 - -
Quiescent Current - MCISHI™ MC145028 MO 14502y 50| - - - 30 0|~ -
Do 10 - - - 60 100 | ~ - uh
15 - - - 90 150 | -~ -
Total Supply Current — MC145026 (1 = 20 kH2) 50 - - - 100 200 - -
R iT G - - - 20¢ 400 - - wh
15 - - - 300 600 - -
Totat Suoply Cutrent — MCIA5027, MC 145028, MC 145020 5.0 - - - 200 400 - -
e = 20 xRz T 10 - - - 400 800 | - - | wuh
15 - - - 600 1200 | - -

Tris device contans cuguiry 10 DrO1eCt the WDUS aganst 0amage due 10 Nigh S1aNC voitages or etecing helae, however, 1115 advisec 1hat
neMmMa! precautions be aken 10 ave 2pohcation of any volage higher than maximum 1alec volages 1o this mgnompeaance cicunt For proe
D& ODEFAHON 1t 15 FECOMMen0e0 13t Vi anC Voyr DE CONSraned 10 1he range VSS s (Vin or Vouph VDO




MC145026, MC145027, MC145028, MC145029

SWITCHING CHARACTERISTICS (C| =50 pf, T =25°C)

Characteristic Symbol | Vpp | Min | Typ | Max Unit
Output Rise and Fall Time - 5.0 - 100 | 200
m'::H 0| - | 5|00 ns
HEAEEEIE
Data in Rise and Fall Time (MC145027, MC 145028, MC 145029) 5.0 - - 15
ARSI IS B §s
THL L s | - | - | 18
Encoder Clock Frequency 5.0 ] - 2
’ [ 0| o | - 5 MHz
15 0 - 10
Decoder Frequency 5.0 1 - | 240
{Relerenced 10 Encoder Clock) (See Figure 101 fel 10 1 - | 410 kH2
15 1 - 450
TE Putse Widih 50 65| - | ~
WL 0| - - ns
5 | 20 - -
Sysiem Propagation Delay Clock
- - - | 8] -
(TE 10 Valid Transmission} Cycles
Tolerance on Timmig Components i
{ARTC+ACTC+AR)+ACH) - - - - | +2s o
{4Ry+ ACY! - - - 1 x2
OPERATING CHARACTERISTICS
MC145026 bits and must be encoded 10 malch the address input at the

The encoder serally transmus rine bits of 1ninary data as
defined by the siate of the A1/D1-A8/D9 input pins. These
pins may be in either of three staies (0, 1, open) aliowing
39=19,683 possible codes. The transmit Sequence 1S in-
wiated by a low level on the TE input pin. Each tme the TE in-
put 1s forced low the encoder outputs 1wo idenucal data
words. Between the two data words no signal s sent for
three data bit times If the TE input s kept low, the encoder
conunuously transmits the daia word,

Each ransmitted data bi is encoded into two daia pulses
(See Figure 7). A logic 2ero 15 encoded as two consecutive
short pulses, a logic one as two consecutive long pulses, and
an open as a tong pulse followed by a short pulse. The input
siaie is determined by using a8 weak output device 10 Iry 10
force each input first low, then high. If only 2 fugh state
results from the two tests, the inputi is assumed to be hard®
wired 10 Vpp. if only a low state 1s obtained,. the mput 15
assumed 10 be hard wired 10 VSS it both a high and a low
can be forced a1 an input, it is assumed to be open and is en-
coded as such.

The TE input has an internatl puliup device so that 2 simple
switch may be used to force the Input Iqw. While TE s high
the encoder 1s completely disabled, the oscillator s inhibied,
and the current drain is reduced to quiescent current. When
TE is brought low, the oscillator 1s started, and the transmit
sequence begins. The inputs are then sequenually selecied,
and determinations are made as 1o the input logic states.
This informauon 15 serially transmitied via the Dats Out
output pin.

Transrmission must be initiated by using the TE pin rather
than by holding TE low and applying power 10 the device
because an internal reset occurs afier the first transmt
sequence.

MC145027

This decoder receves the senal data from the encoder and
outputs the data, if it 1s valid. The transmitied data, con-
sisung of two identuical data words, 1s examined bit by bit as
1t is recerved. The first five bits are assumed to be address

recewver. If the address bits match, the next four (daia) bits
are s1ored and compared 1o the Iast valid data stored. As the
second encoded word 1s received. the address must again
match, and if 1t does, the data bis are checked against the
previously stored data bits. !f the two words of data (Hour
buts eachl match, the daia is iransferred 10 the output datz
laiches by VT and wili remain until new data reptaces 1. At
the same ume, the Vahd Transmission output pin 1s brought
tugh and will remain high umtil an error 1s received or untt no
input signal 1s recewed for four data bit umes.

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

MC145028*

This decoder operates in the same manner as the
MC145027 except that nine address bits are used and no data
outpui 15 available. The Valid Transmission output 1s used 10
indicate that a vahd address has been recewved.

Although address informauon 1s normally encoded in
trinary, the designer should be aware that, for the
MC145028, the ninth address bit {AS) must be esther 3 one or
a zero. This part, theretore, can accept only 2x 38 = 13,122
ditferent codes. A tninary topen) A9 will be interpreied as 3
logic 1. However, if the encoder sends a tnnary (or logic 1}
and the decoder address is a fogic 1 {or tnnary) respecuively,
the vald transmission output length will be shortened 10 the
R1x C1 uvme constant.

MC145028

This decoder operates like the MC145027, but i1 assumes
the first four received brts 1o be address bits and the reman-
ing five received bus 10 be data.

DOUBLE TRANSMISSION DECODING

Although the encoder sends two words for error checking,
8 decoder does not necessarily wait tor two transmitted
words to be received before issuing a vaild transmission ous-
put.
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MC145026, MC145027, MC145028, MC145029

PIN DESCRIPTIONS

MC145026 ENCODER

A1/D1-A8/08, ADDRESS/DATA INPUTS (PINS 1, 2, 3,
4,5,6,7,9, 100 ~ These inputs are encoded and the dala s
“senally output from the encoder

Rs, CYC, RTC. OSCILLATOR COMPONENTS {PINS 11,
12, 13} — These pins are part of the oscillator section of the
encoder If an external signal source 1s used nstead of the
internal oscillator, it should be connected 10 the Rg input
and the RYC and CTC pms should be left open

TE. TRANSMIT-ENABLE INPUT {PIN 14) This actve low
nput ninates transmission when forced tow  An internal
pullup device keeps this input normally high

Data Out, DATA OUTPUT (PIN 15} — This 15 the output
of the encoder that senallv presents the encoded word

VDD, POSITIVE SUPPLY (PIN 16) — The most posiiive
power supply

Vgs, NEGATIVE SUPPLY (PIN 8) — The most negative
supply (usually ground}
MC145027, MC145028, MC145029 DECODERS

A3-A5 (MC145027), A1-AS (MC145028), A1-A4
{MC145029), ADDRESS INPUTS — These address inputs
must maich the corresponaing encoder 1nputs in order for
the decoder 10 output daia

D6-D9 (MC145027), D5-DS (MC145028], DATA OUT-
PUTS — These outputs preseni the mformanon that 1s on
the corresponding encoder inouts. Note. only binary dats
will be acknowledged: a tnnary open will be decoded as a
logic one.

Ry, C1, PULSE DISCRIMINATOR (PINS 6, 7) - These
pins accept 3 resistor and capaciior that are used to deter-
mine whether a narrow pulse or 3 wide puise nas been en-
coded. The ume constant Ry x C1 shoutd be se1 1o 1.72 en-
coder (ransmiter) clock penods. RjCy = 3.95 RTcCTe

R2/C2, DEAD TIME DISCRIMINATOR (PIN. 10) ~ This
pin accepts a resisior and a Ca3pACNOr 10 VS S that are used to
detect both the end of an encoded word ang the end of
transmussion. The ume consiant R2 x C2 should be 33.5 en-
coger ttransmutter] clock -penods tlour gata bit pernods!
R2C2 = 77 RTCCTC This ume constant 1s used 10 deter-
mine that Data In has remained iow for four data bit umes
leng of transmission) A sepatate comparaior looks at a
voltage-equivalent two data bit imes (0 4 RaC)) 10 detect
the gead ume between transmiied words

VT, VALID TRANSMISSION (PIN 11) — This output goes
tigh when the foliowing conditons are sausiied
1 the transmitied address maiches the recever adaress, and
2 the ansmiied data maiches the last vahd daia receved
{MC145027 and MC145023, oniyl.
VT wili remam high uniil 3 musmatch 1s received. of no n-
put signat 1s received for four data bit umes

VDD. POSITIVE SUPPLY (PIN 16) — The most positive
power supply

Vgs, NEGATIVE SUPPLY (PIN 8} — Tne mos! negatve
SuDply tusualty ground}

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

FIGURE 2 — MC145027 DECODER BLOCK DIAGRAM
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MC145026, MC145027, MC145028, MC145029

FIGURE 4 — MC145029 DECODER BLOCK DIAGRAM
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This oscillator will operate a1 a frequency oetermined by the exter-
na! RC petwork, 1 e

i
18 o {H2)
= &R Gote

for 1 kHz 515400 kHz
where Cyc'= Cre+ vam,p 12 pfF

Ag=2Ryc

Rgz20 k

RTecz 10k

400 pF < CTc< 15 uF

The value for Rg should be chosen 10 be 2 Z tmes Ryc. Thes
range will ensure that current through Rs 15 insigraticant compared
10 current trough Ryc The upper imn for kg must ensure that
Rg x5 pF input capacnance) s smal compared 10 RTcx C1c.

For frequencies outsiae the indicated range, the formula will be
1ess accurate. The mmimum recommended oscillation frequency of
this crrcun 15 1 kHz. Suscepubiny 10 exiernally inguced noise signals
may occur for frequencies betow 1 kHz and/or when resisiors utihz-
ed are greater than 1 M{].
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FIGURE 6 —~ ENCODER/DECODER TIMING DIAGRAM
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FIGURE 7 — MC145026 ENCODER DATA WAVEFORMS
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MC145026, MC145027, MC145028, MC145029 = -.

FIGURE 8 = MC145027/MC145029 FLOWCHART
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MC145026, MC145027, MC145028, MC145029 .

FIGURE 9 —-MC145028 FLOWCHART
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National
Semiconductor

LM555/LM555C Timer

General Description

The LM555 is a highly stable device for genersting
accurate time delays or oscillation. Additional terminals
are provided for triggering or resetting if desired. In the
time delay mode of operation, the time is precisely con-
trolled by one external resistor and capacitor. For astable
operation 2s an oscillator, the free running frequency and
duty cycle are accurstely controlied with two external
resistors and one capacitor. The circuit may be triggered
and reset on falling waveforms, and the output circuit
can source or sink up to 200 mA or drive TTL circuits.

Features

® Direct replacement for SEE55/NESSS
® Timing from microseconds through hours
& QOperates in both astable and monostable modes

Industrial Blocks

= Adjustable duty cycle

8 Qutput can source or sink 200 mA

® QOutput and supply TTL compatible

® Temperature stability better than 0.005% per °c
% Normally on and normally off output

Applications

Precision timing

Pulse generation
Sequential timing

Time delay generation
Pulse width modulation
Pulse position modulation
Linear ramp generator

Schematic Diagram
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Absolute Maximum Ratings 5
Supply Voltage +18V >
Power Dissipation (Note 1) 600 mW T
Operating Temperature Ranges A
LMB55C : 0°C 10 +70°C }
LM555 -55°C 10 +125°C .
Storage Temperature Range —65°C 10 +150°C -
. ”
Lead Temperature {Soldering, 10 seconds) 300°C
Electrical Characteristics (Ta = 25°C, Ve = +5V 10 +15V, unless otherwise specified) .
LIMITS
PARAMETER CONDITIONS LMSES LM555C
MIN TYP MAX MIN TYP MAX
Supply Voltage 45 18 45 16
Supply Current Vee =BV, R = 3 5 3 [
Vee * 15V, Ry =% 10 12 10 15 .
{Low State) {Note 2) .
Timing Error, Monostable
initial Accuracy 05 1 .
Dritt with Temperature Ra.Rg =tk 10 100 Kk, 30 50 h
C=0.1pF, {Note 3) s
Accuracy over Temperature 15 1.5 .
Dritt with Supply y 3 0.05 0.1 N
Timing Error, Astable
Initial Accuracy . 1.5 225
Dritt with Temperature 2 90 . 150
Accuracy over Tempersture 25 30
Dritt with Supply 0.15 0.30
Threshold Vohage 0.667 0.667
Trigger Voltage Vee = 15V 48 5 52 ]
cc = 5V 1.45 167 19 167
Trigger Current |, 0.01 05 05. 09
Reset Voltape 04 05 1 0.4 0.5 1
Rese1 Current 0.1 04 Q! 0.4
Threshold Current (Note &} : 0.1 0.2% 0.1 0.25
Controt Voltage Leve! Vee = 15V 8.6 10 10.4 9 10 n
Vee ® 5V 29 3.33 38 2.6 3.33 4
Pin 7 Leakage Output High 1 100 1 100
Pin 7 Sa1 {Note 5) ; I
Output Low Vee = 15V, 1; = 15 mA 150 180 .y
Output Low Vee =45V, [, =45mA 70 100 80 200
Output Voltage Drop {Low} Vee = 15V
Isivx = 10 MA 0.1 0.15 01 025 |
lsivk = 50 mA 04 0.5 0.4 0.75
lsivx * 100 mA . 2 22 2 25
Ismx * 200 mA 25 25 :
Ve = 5V
lsvk = B mA 0.1 025
lgimx = S-mA 0.25 0.35
Output Voltage Drop (High} Isounce * 200 mA, Ve = 15V 2s | 12,5
Isoumce * 100 MA, Ve = 15V 13 133 1275 13.3
Vee=5V - 3 33 2.75 33
Rise Time of Output 100 100
Fali Time of Output 100 100

Note 1: For opernina st elevated temperatures the device must be dersted based on # +150°C maximum junction 1emperature and .
resistance of +45°C/W junction 1o case tor TO-5 snd +150°C/W j ion to ambient tor both kag

Note 2: Supply curtent when output high typically 1 mA less st Voo = 5V,

Note 3: Tested at Ve = 5V and Vo = 15V.

Nots 4: This will dnormlne the maximum vsiue of Rp + Rg for 15V operation. The maximum 10tal (Ra + Rp) is 20 M.

Note 5: No pr ] o lve pin 7 current is necessary providing the psckage dissipation rating will not be exceaded.
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Na'tional ~
il Semiconductor

LMI2900/LM3900, LM3301; LM3401 Quad Amplifiérs’

General Description

The LM2900 series consists of four independent, dual

. input, internally_ compensated amplifiers which were de-

signed specifically to operate off of a single power supply
voitage and to provide a large output voltage swing.
These amplifiers make use of a current mirror 10 achieve
the non-inverting input function. Application areas in-
clude: ac amplifiers, RC active filters, low frequency
triangle, squarewave and pulse -waveform generation
circuits, tachometers and low speed, high voltage digital
logic gates.

Operational Ah%rbl\izf.i_é;s‘lB’_dffers

F_eatu[_es

Wide single supply voltage
range or dual supplies

4 Vpe t0 36 Vpe
22 Vpc 10218 Voo
Supply current drain independent of supply voltage

Low input biasing current 30 nA
High open-loop gain 70 dB8
Wide bandwidth 2.5 MHz (Unity Gain)
Large output voltage swing {(V* —1) Vp-p

Internally frequency compensated for unity gain
Output short-circuit protection

Schematic and Connection Diagrams

v

SURRERT
-axan

(V*=15 Vgl

Typical Applications

Order Number LM2900J
See NS Package J14A
Order Number LM2900N,
LM3S00N, LM3301N
or LM3401N
See NS Package N14A

Dualdn-Line and Flat Package

o ¥ [y eut, v, "y

" " ln [ )
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Low Vin — VouT Voltage Regulator

Non-inverting Amplifier -
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Negative Supply Bissing
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Absolute Maximum Rat

Supply Voitage

power Dissipation {Ta = 26°C} (Note 1)
Cevity DIP
Flat Pack
Molded DIP
Input Currents, i Of N~
Output Short-Circuit Duration - One Amplifier
TA = 25°C (See Application Hints)
Opérating Temperature Range

ings
LM2900/LM3900 Lm3301 LM3401
32Vpc 28 VpC 18Vpc
t16 Vpe 114Vpe 9 Vpe
900 mW
800 mW
570 mW 6§70 mW 570 mW
20 mApC 20 mApC 20 mADC
Conti Conti Conti
~40"C to +85°C 0°C10 +75°C

LM2900 -40°C to +85°C

LM3900 0°Cto +70°C
Storsge Tempersture Range —66°C 10 +160°C  -85°C 10 +150°C  -65°C 10 +150°C
Lesd Tempersture (Soldering, 10 seconds) 300°C 300°C 300°C
Electrical Characteristics ote 6)

’ LM2900 LM3900 LM3301 LMm3401 .
PARAMETER CONDITIONS UNITS
. . MIN  TYP MAX | MIN TYP MAX MIN TYP MAX | MIN TYP MAX

Open Loop ] . .
Voltage Gain 800 L vimV
Voltsge Gain Ta= 25°C, f = 100 Hz 1.2 28 1.2 28 12 28 1.2 28 ! ViV
Input Resistance TA = 25°C, Inverting Input 1 1 1 0.1 1 M
Qutput Resistance 8 8 8 i k2

Unity Gain Bandwidth TA®™ 26°C, Inverting input 25 25 25 25 MHz

tnput Blas Current Ta = 26°C, Inverting Input 30 200 30 200 30 300 30 - 300 nA

Inverting Input 600 nA
Slew Rate TA = 25°C, Positive Qutput Swing 05 0.6 0.5 05 Vius
Ta = 25°C, Negative Output Swing 20 20 20 20 ? © Vips

Supply Current Ta™ 25°C, R = > On Alt Amplifiers 6.2 10. 6.2 10 6.2 10 6.2 10 _mADC

Output Voltage Swing Ta=25°C, R =2k, Vgc » 180 Voe .

VouT High i =0.hint =0 135 135 135 135 ; vbe

VQUT Low i = 10sA, N =0 ’ 009 0.2 0.09 02 009 02 0.09 .02 |~ Voc

VouT High N =0 iyt = O RL =, 29.5 29.5 25,5 155 Voe:
Vg = Absolute Maximum Ratings -

Output Cusrent Capability TA=25°C .
Source 6 18 6 10 8 18 5 10! mADC
Sink {Note 2) 05 1.3 05 13 05 1.3 0.5 1.3 mADC
ISINK VoL = V. IiN = BuA 5 5 - 5 5 mADC




6-Pin DIP Optoisolators

Triac Driver Output

These devices consist of gallium-arsenide infrared emitting diodes, optically coupied
to & silicon bilateral switch,
They are designed for applications requiring isolated triac triggering.

e UL Recognized File Number E54915 A}

o Output Driver Designed for 240 Vac Line

® V|0 Isolation Voltage of 7500 V Peak

e Similar to MOC3010 and MOC3011

e Standard 6-PIN Plastic DIP 3

& VDE approved per standard 0883/6.80 (Certificate number 41853}, with additional

approval to DIN IEC380/VDEOB06, IEC435/VDEOBOS, IECE5/VDEQS6O, VDE110b, covering

all other standards with equal or less stringent requirements, including IEC204

VDED113, VDEO160, VDE0832, VDEO0833, etc. A—{ 1]

Special lead form available (add suffix “T" to pant number) which satisfies VDE0883/

6.80 requirement for 8 mm minimum creepage distance between iriput and output

solder pads. §

¢ Various lead form options available. Consult “Optoisolator Lead Form Options" data
sheet for details. 1

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

r Rating Symbol Value l Unit J
INFRARED EMITTING DIODE
Reverse Voltage VR 3 Volts
Forward Current — Continuous IF 60 mA
Tota! Power Dissipation @ Ta = 25°C Pp 100 mw
Negligible Power in Triac Driver
Derate above 25°C 133 mwrC
OUTPUT DRIVER
Off-State Output Terminal Voltage -VDRM 400 .| Vvolts
Peak Repetitive Surge Current ITsSm 1 A
(PW = 1 ms, 120 pps)
Total Power Dissipation @ Ta = 25°C Pp 300 mw
Derate above 25°C a mwWrC
TOTAL DEVICE
Isolation Surge Voltage {1) Viso 7500 Vac
{Peak ac Voltage. 60 Hz, 5 Second Duration)
Total Power Dissipation @ Ta = 25°C Pp 330 mw
Derate above 25°C 4.4 mwWrC
Junction Temperature Range Ty ~40 10 +100 *C
Ambient Operating Temperature Range Ta ~40 to +85 *C
Storage Temperature Range Tsig —40 to +150 *C
Soldering Tempstature (10 s) —_ 260 *c

MOC3020
MOC3021
MOC3022
MOC3023

6-PIN DIP
OPTOISOLATORS
TRIAC DRIVER QUTPUT

CASE 730A-02
PLASTIC

COUPLER SCHEMATIC

13 6
2 \{55
30 ¢

1. ANODE
2 CATHODE
INC
4. MAIN TERMINAL
§. SUBSTRATE

DO NOT CONNECT
6. MAIN TERMINAL

(1) isolation surge voltage, ViSO, is an device di i ki rating.




ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) -

Characteristic | symbot [ Mim [ Typ Max unit |
INPUT LED
Reverse Leakage Current IR — 0.05 100 uA
(VR = 3V)
Forward Voitage Vg - 1.15 1.5 Voits
(I = 10 mA)
QUTPUT DETECTOR (I = 0 uniess otherwise noted)
Peak Blacking Current, Either Direction I0RM - 10 100 nA:
(Rated Vpam. Note 1)
Peak On-State Voltage, Either Direction V™ —_ 1.8 3 Volts
{lrm = 100 mA Peak)
Critical Rate of Rise of Off-State Voltage (Figure 7, Note 2} dvidt - 10 —_ Vius
COUPLED
LED Trigger Current, Current Required to Latch Qutput Ier mA
{Main Terminal Voitage = 3V, Note 3) MOC3020 —_ 15 30
MOC3021 — 8 15
MOC3022 — - 10
MOQOC3023 - - 5
Holding Current, Either Direction Iy — 100 - nA
Notes: 1. Test voitage must be applied within dv/dt rating.
. 2. This is static dw/dt. See Figure 7 for test circust. C: ing dv/dt is a f of the load-driving (hvruslor(s) onlv
3. All devices are guaranteed to trigger at an Ig value jess than ¢ or equal 10 max IfT. Therefore, r g I lies b max
1F7 (30 mA for MOC3020. 15 mA for MOC3021, 10 mA for MOC3022, § mA for MOC3023) and absolute max Ip (80 mA).
.
TYPICAL ELECTRICAL CHARACTERISTICS
TA = 25°C
2 + 800 - —
A //
. i/
Z s 7 - /
8 | —————PULSEONLY 187 £+
= ————— PULSE QR DC ry =
QL 6 ; a & 4
= av E
<] o ¢
z Ml w
g 14 V4 2 yd
= -1 Lt ; /
x
e 12 Ta = —40°C | LI T Ut c;_‘w 4
£ =
= 1 25°C —»———'/ 1 //
+
e LT .y
1 16 100 1000 - -
I, LEO FORWARD CURRENT {mA} VM. ON-STATE VOLTAGE NOLTSI .

Figure 1. LED Forward Voitage versus Forward Current

Figure 2. On-State Characteristics
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CIRCUIT IN FIGURE 7 10
;: 8 \1\ g . TEST CIRCUIT IN FIGURE 7
g N g
5 " 2
< ~J = &
i -
\\
— 4
H
0 2
FE 40 50 60 n 8 0 100 0 04 0.8 12 16 2
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Figure 5. dv/dt versus Temperature Figure 6. dv/dt versus Load Resistance
+40 T I I A
Vde i RTEST
A I o
1 <
i 1. The mercury wetted relay provides a high speed repeated puise to
1 ps — the D.U.T.
PULSE ! Crest 2. 100x scope probes are usad, to allow high speeds and voltages.
INPUT MERCURY 3. The worst-csse condition for static dvidt is established by triggering
WETTED X100 the D.U.T. with a normal LED input current, then removing the
I! SCOPE current. The variable RYEST allows the dv/dt to be gradually
RELAY OALT. PROBE increased until the D.U.T. continues to trigger in rasponse to the
applied voltage pulse, even after the LED current has been removed.
The dv/dt is then decreased until the D.U.T. stops triggering. e is
measured at this point and recorded,
—0
Vmax = 400V
APPUED VOLTAGE
WAVEFORM
ot = 3B Vmay | B
VLIS~ —— - — | —— ———— ——— —— TRC TRC

Figure 7. Static dv/dt Test Circuit




Rn 1 5 m
VCC O—mA—0—4  MOC  —O—WWA WA O HOT
? v 5 e )
0 0 008 xf = :: 1 210
3 3022 ‘ VAC !
_o_——
o— W 212001 uf

¢

*This optoisolator should not be used to drive 3 load directty. It is
intended to be a trigger davice only,

Additional information on the use of optically coupled triac drivers is

available in Application Note AN-780A.

@—o GROUND

In this circuit the “hot” side of the line is switched and
the load connected to the cold or ground side.

The 39 ohm resistor and 0.01 xF capacitor are for snub-
bing of the traic, and the 470 ohm resistor and 0.05 uF
capacitor are for snubbing the coupler. These compo-
nents may or may not be necessary depending upon the
particular triac and load used.

Figure 8. Typical Application Circuit

OUTLINE DIMENSIONS

NOTES:
STRES 1 DIMENSIONING AND TOLEAANCING PER ANSI
P 1 ANCOE Y145M, 1982 N
1 CATHOCE 2 CONTROLLING DIMENSION: INCH.
1n 1 04 L TO CENTER OF LEAD WHEN FORMED
& MAN TERMINAL PARALLEL
5 SUBSTRATE
§. MAIN TERMINAL -
) L MBLUMETERS | _WCHES |
o [ van | wax | v . wax
A [ 313 [ am T o0 o
3 1 a0 ) em [0 o0
C 1 293 1 508 1 ons | 00 |
64 | 950 [ 0016 | 0020
102 [ 171 [ a0 | g
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.
3
1}3




@ MOTOROLA

MC14495-1

Advance Information

HEXADECIMAL-TO-SEVEN SEGMENT LATCH/
DECODER ROM/DRIVER

The MC14495-1 s constructed with CMOS enhancement-mode
devices and NPN bipolar output drivers in @ monolithic structure. The
circurt provides the functions of a 4-bit storage tatch. The decoder is im-
plemented utlizing 8 mask-programmable ROM. With a 5-volt power
supply, 1t can be used without resistor interface to drive seven segment
LEDs. The senes output resistors of, typicaily, 290 ohms are internal to
the device.

The MC14485-1 15 an improved version of the MC14495 with CMOS
input levets and decreased propagation delays.

Applicauons include MPU systems display driver, instrument display
driver, computer/caiculator dispiay dnver, cockmt display dnver, and
various clock, watch, and timer uses.

® Low Logic-Circuit Power Dissipation

High Current-Sourcing Outputs with Internal Liminng Resistors
Latch Storage of Code

Supply Voltage Range=4.5 to 18 V

CMOS Input Switching Levels ’

Standard ROM Provides Hex-10-Seven Segment Decoding

Other ROM Options Avatlable Upon Request {Contact your Motorola
Sales Office)

Chip Complexity: 187 FETs plus 9 NPNs or 49 Equivalent Gates

CMOS MSI

(LOW-POWER COMPLEMENTARY MOS)

HEXADECIMAL-TO-SEVEN SEGMENT
LATCH/DECODER ROM/DRIVER

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 648

ORDERING INFORMATION
MC1aXXX _ Suffix Denotes

L1 Ceramic Package
P1 Plastic Package

BLOCK DIAGRAM

4-Bit © 16x9 200 15
Latch ROM d

o
Decod 290n13b
r
N R S~
2P

Vpp =Pin 16
Vgg=Pin 8

I n 'b
e'-'c

-._:',\u. r' -'Gq'n':'u. C'-l_ :l
0t2345¢6 789101!121314!5

TRUTH TABLE

INPUTS QUTPUTS
D C B8 Afa 6 c d e f g he | DISPLAY
0 00|y Yy 1 11 0Q Open [}
Q0 1[0 T C 000 Q0 |Open 1
001 0|1 011010 Qoen 2
Q01 1Y 11106010 Open 3
0t 00j0 Y 1 001t 10O Open a
010 110110110 Open s
61 10j1 01111110 QOpen L)
Q 1t 1 1111100000 Qpen 7
tooc ol v 1ty 110 Open 8
to0 1Y T 110110 Qoen 9
01 011 Y1 QY Yot Ooen A
1031 110 0t 1 1 1 1 1 Coen o
11 00{t 001t 1ot Open [+
Tt 101t0otrt 1t 11011 Open d
LR T B+ I 2« O R N T S | Open 3
11t 1]y 0001t 1 11 Q F

Thus document contams milormatron on a new product, Specihcauans and informanon heren
are subject 10 change withoul notice




MAXIMUM RATINGS (Voliages reterenced to Vgg).

Rating Symbol Vaive Unit This dewice contains Circurtry to protect the
OC Supoly Voltage Voo 050+ 18 nNputs against damage due 0 high static
voltages or electnc fields; however, it 1s ad-
input Voffage. All Inputs Vin 0510 Vpp+05 vised that normal precautions be taken o
OC Current Drain per Input Pin | 10 mA avod apolication of any voitage tugher than
Operating Temperature Range Ta -40 1o+ 85 3¢ maximum rated ;onages o this high n-
edance cucuil. For proper operaton it 1S
Storage Temperature Range Tstg -85 10+ 150 *C ?ecommenaed muo V:, ::d VD:m :e con
Maximum Continuous Outout Power | POpmaxt mw straned 10 the range Vgg < 1V n of Voud
{Source) per Qutout @ 25°C < VoD
Pins 1,2, 3, 12,13, 14,15 50
Pin 4 100
*POHmax = 10H (VDO-VOH!
ELECTRICAL CHARACTERISTICS (Voitages referenced to Vst
Voo - 40°C 25°C 85°C
Characteristic Symbol v Min Max Min Typ Max Min Max Unit
tnout Voltage # 0" Leve! ViL v
Vg=380r05W! 5 - 1.5 - 2.25 1.5 - 1.5
wo=88or 1.0V 10 - 30 ~ 450 30 - 30
Vo=1380r 1.5V} 15 = 40 - 8.00 40 - 40
tvg=050r3.8V) “1 Level | Vin 5 35 - 15 2.75 - 1 38 - v
(vo=100r88W! 10 70 - 70 5.50 - 70 -
Vg=150r138V) 18- 110 - 110 825 - 1.0 -
Qutput Voliage: 3=g, n+i VoL 5 - a. - Q 0.05 - 0.05 v
Vin=Vpp or 0, lgut= 0 A 0 - Q.1 - 0 0.05 - 0.05
15 - Q.1 - ) 0.05 - 0.05
Output Onve Voitage: a—-g, h+1 VOm S v
HoH= 0 mA} 10 - 40 18 - 40 -
HoH= 5 mAl 2.45 - 24 30 - 2.05 -
g = 10 mA) 13 - 0.8 17 - - -
Moy = O mAl 0 9.0 - 3.0 9.8 - 9.0 - v
g = 5 mA) 7.4 - 72 80 - 6.9 -
oM = 10 mA) 6a - 5.8 67 - 5.0 -
HoH =15 mA) 5.3 - 4.4 5.3 - 3.05 -
Hon= 0 mA} 15 140 - 14.0 148 - 140 - v
IgH= 5 mA) 12.2 b 12.0 13.0 - nz -
oK = 10 mA) 10.9 - 04 1.7 - 96 -
(1gH = 15 mA) 9.7 - 8.8 10.3 - 745 -
fton = 20 mA) 85 - 7.2 8.8 - 5.25 -
(lgH = 25 mA} 7.4 = 5.6 71 - 30 -
Qutput Sink Current: oL mA
VoL=04 V) 5 - - 0.3 1.00 - - -
Vo =05 V! 10 - - - - - - -
VoL =1.5V} 15 - 05 1.25 - - -
input Current (L Dewicel Yn 15 - +0.1 - +£0.00001] =01 - +1.0 »A
input Current (P Device) tin 15 - +0.3 - +0.00001{ =03 - «10 aA
Input Caoacitance Cin - - - 50 78 - - oF
Quiescent Current 5% 5 - 03 - 0.08 0.2 - 02 mA
Vin=0 or VDO, lout=0 xA 10 - 15 - 0.40 1.25 - 1.0
tPer Package) 15 - 30 - 085 2.50 = 2.0
Total Supply Current”*t T S IT=11.9 gA/HAT + 1D pA
{Ovnamic plus Quiescent, 10 IT=13.8 pA/kH2f + DD
Per Package) 15 IT=15.7 yA/kHAt + 100
{Cy =50 of on all outputs, alt
bufters switching}

tTo cakculate total supply current at loads other than 50 oF. ITICL) = ITIS0 oF) » 3.5 x 10~ 3C( ~50) Vppt

where:

**The formulas given are for the typical charactenstics oniy at 25°C.
¢Naise immunmity specified for worst-case input combination Noise margm for both “17” and 0" levet = 1.0V min @ Vpp =5.0 V

T 15 in pA Iper package). Ci_ in pf. VDO i V, and Fin kHz 15 input frequency.

20V mun @ Vpp=10V
25V min @ Vpp=15V
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SWITCHING CHARACTERISTICS (C =50 pF. Ta=25°C) \ :,
Voo -l LT
Charecteristic T Symbol- Ve Min- Typ Max= Unit~
Qutput Aise Timera— g.h++ Outputs (Fiqure 1) ITLH S e . L-:--»-u-. sy .
N s - 2108 T aso :
10 -7 st~ 300" L.
15 - 0 200~ N
Output Fall Time, a~ g, h+1 Qutputs (Figure 13 ITHL P H
: 5 - 15}, 35
10 - 1.3 2
15 - 1.1 2.5
Output Fall Time, | Output . TR ns
(Figures 3 and 4) 5 - 105 %0 7
10 - a0 100
15 - 30 75
Propagauven Delay Time, A, B.C.Dwoa-g. PLH ns
h+1 Quiputs (Figure 2 5 - 935 2400
10 - 340 800
15 - 0 500
1PHL 5 - 7.0 18.0 B
0 - 35 9.0
15 - 2.0 5.0
Prooaganon Delay Time, A, 8, C. D to; Output Lz &S
{Figures 3 and 4} a - 110 25.0
10 - 8.0 20.0
15 - 40 10.0
, PZL S - 800 1500 ns
10 - 400 1000
15 - 200 500
Propagation Oelay Time, LE 10 a=g, h+1 Quipuis PLH . ns
{Figure ) S - 1300 3000
10 - 500 1500
15 - 350 1000
TPHL 3 - 160 3.0 us
10 T 6.0 150
15 - 50 10.0
Propagaton Delay Time LE to | Quiput PL2 »S
{Figures 4 and 6} S - 40 X
10 - 80 20
15 = 60 i5
PZL S - 10.0 25 '
10 - 5.0 15
- 15 - 4.0 10
Setup Time, A, B, C, O to LE {Figure 7} sy 5 100 35 - ns
10 65 25 -
15 65 25 -
Hoid Time, LE 10 A. B, C, D (Figure 7) th 5 125 45 - ns
10 75 0 -
1% 75 25 -
Latch Enabte Puise Width, LE (Figure 7) tw s 625 a0 - ns
10 200 80 -
15 140 55 —
QUTPUT CIRCUIT
1Exceot Pin 1)
VOO



INPUT/OUTPUT FUNCTIONS

- o3

SEGMENT DRIVER (a, b, ¢, d, e, f, g, h+i; PINS 12, 13, 14, INPUT DATA (A, B, C, D; PINS 5, 6, 9, 10)
15,1, 2,3, 4 The inputs A, B, C, and D are fed to a 4-bit latch which is

The sagment drivers are emitter-follower NPN transistors. controlled by the Latch Enable input.
To limit the output current, a resistor, typically 290 ohms, is !
integrated internally at each output. Therefore, external
resistors are not necessary when driving an LED at the LATCH ENABLE (LE; PIN 7}
supply voltage of Vpp =5.0 voits. The data on inputs A, B, C and D will pass through the

. latch and will be decoded immediately when LE is low. In this

OUTPUT (j; PIN 11} mode of operation the circuit is performing the function ofa

This open-drain output is activated {goes low) whenever conventional decoder/driver. The data may be loaded into
inputs A, 8, C, and D are all set to a logic one. Otherwise the the latch when -LE =low and will be latched with the rising
output 1s in the high-impedance state. See the truth table. edge of LE. The data will remain stored as long as LE is high.

. SWITCHING WAVEFORMS
Figure 1 Figure 2
t I ' . 6ns
A.B.C.O
Segment S0% <
Qutputs 10%
Figura 3 Segment
Outouts
A.8.C.D 50%
Pz

i Output

Figure 5
Figure 4 A.B.C.O /
Voo h
0k
Gutput
Under
Test




5408 /7408

Quadruple 2-Input Positive-AND Gate

Schottky TTL. High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package - Package Package- Package Package-
Device Type Device Type Device Type Device Type Device Type
¥ M{CF C 1P |MICF] C P |MICF| C| P IM{CF] C|{ P [MICF|
T.L SNS4S08 31f* wi SN5AL ST8 30 w.{ SNS408 e Wy
N 3N78508 JAINT SN7IL S08 30 N SN1208 JDINT
FAIRCHILD PSR/ AeRs- of £ {F ME4M08 'F M08 01 53 | rese s nessos ol #0, | £ msa08/F mMeNos DT, FO
FOase, Fov of M ¥ [FCrano8/F Coriog DI [P I8/ FoL8 LA D ) FCra0a/FCINOS O] PTH
MC3101 LQ: F)
MOTOROLA MC 00t L1 |P3 FOf snraLSos P MCI408 P}
NS | Omsanios J T NT DmsaL s08 P DM5403 J NG wit| DmsaLce
.C. DM 24M08 3 3N OMT4L S08 o i [ J@NE OM74L08
|
PHILIPS N72508 [ N 74H08 1 N 4L 508 g N7408 .
R $54M08 FTiaml  fwif S5208 FT{aQf (wk
SIGNETICS N 14508 'Yl N14H08 F1(ad N4 SO8 A1 N1408 FQO{AD
SIEMENS 3 FLHIST T .
i T
H
| FUIITSU T —
! v 2
, HITACH! g WO ML S0, X HOTace /102550 | BPT
v . e et
| MITSUBISHI L S08 o 53208 =Y J
!
H NEC T4t 508 1 »P8234 o )
i | ! ;
_ TOSHIBA i - 5 = - ;
Electrical Charactenstics SNSALS08/SN74LS08 i
absolute masimum ratngs over ocoerating fres-aw lamperature range
Suawy savsor YOO ™ Oneraing Mes-an | sNsLs =35T 10 155C .
— v I ——— \ Schematics (each gate)
[Ty Ty s Storage temowolist 1070 45T m o X
recommended opersting condibions o ]
SNS4LS08 SR74L508 : i
flad PO MAX el NOM MAX S
Sunom vortaee Ye( 'R ] 3 on s .1 v WNPYTS
Mg Uil G, M - 00 - 300 nh A gy
Lom-wvel autbut Crewm Loy 4 [} a4 8
Tomaing Mrean Temorais Ta =Ty 5 0 ™ | < 3
electrical charactenstics over recommended operating -
free- air temperature range 3 -
PARAMETER TEST CONDITIONS 1 MIN TYP I MAX JUNIT W CIRCUIT .
Vi High-level wmput vohage 2 v ]
Vi Low-eval mput voitage 41" c.8] Vv
vy inoul ciamp voltage Vog=MIN,  ly=—iimd " . =15ty . -
v High-teve! outout vol VOCRMIN, - Viy= 2V, 2.1 34 v
oM High tout voliage Lop = MAX . -4, z
- Vee=MIN, vy =2v H
Vo~ Low-ievel outout voltage loy = 4mA 0.2 04|V i
trout curremt at = ‘ {
MAX, V . 4
b M mum DUt vollage Yee= = i i i
™ Highdeval mout current Vog=MAX Viy=2.7V 200 ua }
[ Low-evel wout cwrrent Voo =MAX Vi =0.4v =041 ma !
Short cweunt S S Famdy | =20 ~ =100
108 anmn sorense Voo =Max 4L 5 Famiy | = 20 "oy ™ i
IGGH  SJonlv Curent Voo =Max Iom. fuiputs Megh 2.4 8.3 ma s
icey  Swod'y cerent Total, outouts low 44 3.8 mA
Average pergate
- 1CC Suoly current Vee= N Licoes auty cvcte) 0.8% ma 508 CIRCUIT i
Procagation oslay time, 5 5 -
PLH  guetowgh-avel outout vee=SY.  Ta=5%C. iy .
. Propagation delay time, Cy=150F, R =20 -
PHL gn-10-0wevel Outout ' D
Pin Assignment (Top View) ?
» i [} wn
3 -
VCC 46 a4 Y 3B/ 3 3 R amvt
. ) 8] @) i fiop [91 [91 faro 2 -
- r H o .
" | | [J 1
i : . e 3w
¥
1 PS -
‘LSOB  omanT
itive logic:
pesitive log| Resistor values shown are nominal and in ohms
Y=4AB . .
T For condihions 3nOws 235 MIN or MAX, use lh; agproonisie vehes tied under operng

b tan typcat velues ars st Vog=SY.
* Not

Ta®25C.

o e e e

—

more than one Output $NOWID be shorted 8t & time, and for SNMS'ISNMS'._ duration of output short Giroust should not excesd one second.




4154.

4-Line-to- | 6-Line Decoder /Demultiplexer

54154 /7

Schottky TLL High- Speed TTL Low-Power Schottky TTL Standard TTL Low- Power TTL
Package Package Package Package~ P ackage~
Device Type Device Typs Device Type Device- Type Device Type
C|P|MKF] C | P |M|CF] €| P |MICF] . C|P|M|CF C|P|M|CF|
Tl. i . SNS4 154 ) O WD SNSILISA- J T
e - SNLISE J OINDY SNISLISL 3 QN
hd 0
FAIRCHILD FClaisd W R
MOTOROLA SNIAISA P
N.S.C OMS4L § 154 [ B J D O] OMsAL 1544 DOIND}  IFO
D DMTALS 154 ) DMIAISE TOND|_ [FO] OMIaLISaA CDND| FD
PHILIPS NTaLS 154 NTAISE -
554154 FOINOD| 100
SIGNETICS - N74154 IND
SIEMENS o 5 ,
FUJITSU -
1
HITACH! HOTALS (54 PO TG/ T2 | OFD
MITSUBISHI e =
NEC uPB2I 00
TOSHIBA
Electrical Characteristics SNS4 154 /SN74154 .
: Function Table
absolute maximum ratings over operating free-asir temperature range 154, "LIS4
Sugply voltage. YOO 1 TV | Operating free~aw LSNSI' ~55T 10 12T ! e urPTS
gt voltage 55 | temporatwe range fswie 3% 1o 10T % Glaz | 0O C 8 A | O 1 2 34567 6 9101112131418
- Storage temporatre range —65C 10 ISAT L L L LMK HKMNHMKHMHNHNHNNWHRNN
¥ L LUK M L W H M HHHHHHANNNEHANR
recommended operating conditions LU [LLmt [ A ML HMNNHRHNNRRNS R R
LL [ L Lo M | MW ML HH M NHRHKHNNMNHN
SNS4 |54 SN74154 waT L LMLt MOHOH KL KN MK KN NN RHHN
oM oM R Lt [ umum | Hmoww ML nM N HEHNHENNN
a4 HALIMIN PAX LL UM MWL | NHWHUHLEHHENENEHN
Suooly woltace. Voo 4.5 5 5.914.15 5 5.5 v L Lo NN M MM M HMNLMWHNNMNNMHH
Hegn-levei outout current, fop - 300 -000 | A Ll L LU H MM HHPMNXLHNENNNRHA
LL | MLLnm | mumrwownonddHLuRNHNHN
Low-level output current, 1g1 e 18] mA LU ML mL | WL RN
Goerating free-ar tempesatwe, T g ~55 125 0 n| T LL WL NN HOHMHHMNMNHNHRHKHLHNANA
. PR v L L KWL M M R HNHHKEHHMHNNWL P HNW®
olnctnf:al charactaristics over recommended operating CCln MU m ] WHw N MM N ML NS
free- air temperature range L HonoHL W HHHMNKKNNRERHNANEHNRLMN
L L HHNAW M H N HNRHEMHENMNMHENNERNHL
PARME'TERI TEST CONOITIONS t MIN TYP$ MAX | UNIT t & X TR X MN MW R HHNKKKRHHNA
ViW Hugh=fevel input voitage 2 ¥ LIS XX xx MMM N AHHKMNHNHYHHRNN .
Vi Low-levei incut_voltage 3 0.8 Vv HH X x X X WOH R HHHHKEHWS®NNKWHN
¥y Input clamp voilage Voo =MIN, )= —12mA —i.8] ¥ W= ngh level, Lelow lovel, X& arsievant
rohe3 VCCmMN,  Vin=2v, . .
VOH  High-level outpui voltage Vim0V, Tou=—80uA 24 34 v Functional Block Diagram .
VoC=MM, Vip=2v, 5 N
v - - . 0.4
oL  Lowslevel output voitage vy =08V, lg =i6mA 0.2 v U e
N :':; :'l':; At mazim Veg=MAX. V=55V 1| ma - '
T High-level input_curreat VOC=MAX, Vi=Z 4V g W] wh ﬁm p g}ﬂlz
i Cow-levwl input current Vo= MAX, V=04V 16| ma g2tk .,
i Short~oroast uaput cureent @ | Voo =MAX SHet § ~20 S5 mA )
os cc ¥ ST =1 -5 o "D&L.
1 Say cron Voo = MAX SNS" w_a] A 2
c¢ 4 Soe Nots sNw u__ % = s
from A, B, C, or D wputs ‘ 22)) B, o
TPLH | through 3 leveis of loge u B weut <8 D ‘DS ‘.
from A, 8, C, or O inguts voe=%. Fa=BT 8,
1PN 3 2 33 . »

L | ivougn 3 ieweis of logic CL=I1%F, R =400 o2 < o . OUTPUTS
tpL W | from eiher sucbe input 2 3] rs K r— ) N
1PML from sther sirobe mput 13 7 ns ey

: . . . (20
Pin Assignment (Top View) 2 "
. ouTS ouTeuTs vof
vee A — Ny an
. (o inT=Enininininininty ] "
[} -~
. [TTTTIT] : .
A 3 € O € o 13 4 01 = (mu
. (s " ! 0s),
° . v 2 3 a4 s & 1 a3y
T Al m= i
. S l . . o P
e e D e e
-~ > .
TS ono . 154, "L154 4-LINE-TO- 16-LINE DE?OQEZR/DDIIULTIPLEXER
’“m“\ logic: sme fwction table NOTE: Igg is moeaswed wilh all iaputs grounded end all outputs open

t For sonditions shown as MIN or MAX, uvse the appropriate velve

$ Al typicsl valves are al Voo =SV, ToAnST. »
n © Not more than one output should be thorted T s time.
18 oy propagation gey wme.  low-10-fegh-leval outpur
1Py W propagenon geay tme. bigh-io-low-igvel output

fiod undes

for the

is type.




5407 /7407

Hex Buffer/Driver with Open-Collector High-Voltage Output.

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package Package
Device Type Device Type Device Type Device Type Device Type
et Yo cTrmIcH c[PM[cH c[PmicH P IcTPMIcH YPe [cTPmich
T - I SNS407 1D w B
b SN1a0? 2 MIND |
F MS407:F MIND7 [D/D] F R
FAIRCHILD ) FCT407/% CINOT_ JO70P7D . )
MOTOROLA - Sniea 5T
DMs407 J DND WX i
NS.C DMTa07 T DIND |
i
PHILIPS T i
5007 FoORG, [l 1
SIGNETICS e Gl
SIEMENS R @
I 1 f
FUUITSU , : -
i
HITACH HD7407 B2 j
]
MITSUBISH! YT o
NEC '
|
TOSHIBA | TD7407 PT
Electrical Characteristics SNS5407./SN7407 '
» sbsolute mazimum ratings over opersting free-air temperature range
Suoply voltage. VGG ™ Operating free-aw | SNS&' | —85C 1o (25°C ;
\out voillage 5.5V temoetatre rangs [ SNIE 0C 10 I0C . !
Qtf-state (mgmievel ) votiage ny Siorage temoetaiwe range -65C 1o IWC .
a0plied 10 © sncollector outpuls
recommanded cperating conditions i
SNSA07 SN1407 wNIT
MIN_ NOM__ MAX [ MIN__NOM __ MAX
Swooly voltage, VCC 48 $ §5(4.75 L ;]
High-level QulDut vOlage . Vow £ | v .
Low-ievel outpul Current, oL b 0] ma
QOoarating tree-asr lem wrature, Tg - 458 125 9 mi| c
siectrical characteristics over recommended operating
- free-air tamperature range
PARAMETER TEST CONDITIONS? [MIN TYP? MAXTUNIT schematic (each gate)
Vin Hagh-igvel mout voltage : 2 v
Vi Lowslevel InQui voitags 0.8 v o y vee
vy input clamg voitage Voo =MIN,  Jy= —2mA =15 v
. VEC=MIN, Vig=2V, L1} 3.4 [ .
oM High-level outout current Vou=MAX 250 | pA :
VEC=MIN, Vi sV max, 0.4 el
v R —— lo, = 16md Lef ourear
oL Lowrieval outout vatiage VCCmMIN, Vi =V mar, 3} 1000
10y =MAX ) i
Input curtent al
v M, g 1§ ma
h maximum nout voltage PC' AR WY e . .
topy Hgh-insal wpul current VegaMAX, V=2 4V a1 uA L : GND
hy Low-level mout current VoC=MAX, vy =0.4v =1.6] ma Vecd .
tcoH  Suoply ourrent Vog=Max Total, outputs mgn 29 4| ma ‘
tgct,  Suoply owrent Total, outputs low 20 30| ma
Average per gaty N
veg=5v 417 A i T
Igc  Suooty current cc 50% culy cycie) m, 07 CiRCU
Procagation delay tima,
Veg=5V., Ta=25C, & 0
'PLR fow-[o-nign-tevel Quiput cemsv a=2sC of o .
Procagation gelsy time,
. =i%F, R
1PHL Nigh=t0-igw-itve) outoul Cr =% L=iion w ot B
Pin Assignment (Top View)
vee a6 SA 5y A 4Y
R ._Il_:‘t.ﬁ'“;.ﬁ?._.mprﬂ.].‘
i :
"
it
. 1
4 Y ta v 3 37 GRD -
N
positive logic:
Yea Remistor values shown are agminal and i ohms
1 For conditiona shown as MIN or M-AX. use he approprate value unoer operiing

3 Al typcal valves are at Voo =SY, Taom258C,

e e e g
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54193,/74193

Synchronous 4-Bit Binary Up/Down Counter (Dual clock with clear)

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package . Package . Package Package . Package
Davice T Device T Device Type Device Type Device Type
- e e TpIMmIce P rcpmicr clP[mIcr clp[mcr c[pmlo
T 1 SNSALS19) J O WX SNS4183 J D wt SNt 193 D
< b s - SNY4LS19) JOIND) SN14i8) 3 OIND SNaL18) 3 OINDY
- s/ s | od FO | FMS4193/F Me385 10D
FAIRCHLD RO/ B 1aq| rd] | POl FCI4133F C3366 |0OIP D ]
|
MOTOROLA SNTALS 193 T PO MGT4193 PO
OMSALS193 c OMsaL 193 JOIND _[FC
NS C. DMI4L 193 OM7419) N OMT4L 193 JOINDE  [F(
PHUPS NTiLS 153 ] N74133 © )
S54193 F s 3 wiDA
SIGNETICS e N3 T Ols0
SIEMENS FUizet D
FUAITSU T )
. |
A
HTACH 1 HOTAL $193 P O HD2842 Gip |
MITSUBISH ML S183 PO M53383 POl
NEC LS 193 i #P62193 od
T )
TOSHBA TO741%3 P T
T am5e. 5193 ; T ! '
AMD T AnTALS 19 T I T 1
Electrical Characteristics SNSALS | 93/SN74LS193 Pin Assignment (Top View)
bsolut i tings ov rating free-sir temperature range s wmTs o
absolute maximum ratings over ope g fre mp - m o n‘m n:“
t 1
Swodly votage, Voo W Qoarating free-ar | SHsaL§| ~S5C to 128C ﬂ [—\ r] r]‘ m D" D m
ot voisage 5.5V temperature range | SX7aLS oc 0 10¢C sy el Ny
Storage temoerature range -63C 10 180°C T I I _[ _I
4 (LEA SOMWOR CAMY 0A0
recommended cperating conditions »
® e ’
SNS4LS 193 SN74LS 193 T 2N cast
MIN_ NOM MAX { MIN_ NOM_ MAX I 9. ¢, T v QT o
Swoy sougt, Voo S I i1 1 T T
Migh-tavel outbut current, Gy - 400 -400} uA 1{l2f{tsta et 7
Low-tevel outdut Current. oy & 4] ma Wi 0. 0, tg.:.-:ml ¢ Ve 90
Count treauency. loount 0 25 (] 25§ MMz wf’u' AT ,,..mv anmas
wigth of any 1nOuUl pU sk, Ly, 20 0 ns i s
Oata setus 0me. leetup 20 0 ng
Data hold ume. thag 0 5 1] L] R f
Qoeranng tree-we temoeratwe. Tp ~ 55 128 [ 00 C
electrical characteristics over recommended operating
free-air temperature range
PARAME TERA» TEST CONODITIONS t MIN TYP ! MAX {unIT
Viny Highmievel inout vortage j 2 v
Vi Lownevel npul voltage 08 v
vy Wout_ clamp voltage VEC=MIN, b= —i8mA -1.5] v
Ve aMIN, Vi =2V,
VoK Hghelevel output votage Vi =0 8V, tou= - 00uA 2,1 34 v ,
. P SELEMN, Vym2V 5
VoL Lomievdl outbut votage vy OBV, gy = tmA 835 0sf V
nput Sufrent 81 mammum v MAX V. w ma
= =
h nout voitage cc ! 0!
™ High-levet ingul_current Voo =MAX, V=24V D) »2
I, LOow~evel input current VeE =MAX, V=0 v Q¢ ma . .
. snsats | - 20 100
[ Shor ] v MAX A
0§ 1-Crowl Oulpul currenl cc= nes| =2 ool ™
: VCe T MAX, Susacs D"
6c  Swoly current , See Note 1 SNIaLs woow ™
imgs _ MauMu clock freguency i 25 b1 Mriz R .
150 trom Count=0 10 ocutout 17 26
—_—— vee=
19m Carry I co=5V. 18 n b
L | Mom Count-down 10 outout Tym25C. 16 u s
towy | Borrow 5 2
1eLm trom Edher Count to . - hd k .
puy 1 outout Q Cu = 150F. 30 al ™
R 0
—2un | yom Load 10 outdut @ ! LI 2 2 .
DML 1 i) 40
tew trom Claar 10 oulput Q i 23- 3] s
NOTES | igC 's measured witn all ouIDuls coen. Clear and 1ad woutls grounded. an0 Bt ofher "

nouts at 4.5V

Crear' overnoes lcad. 0ata,*ang count nouts

When COuNtING LD, COUNT*GOWN MDUt MuST 3¢ fgh: when COuNNIng Oown. Countw INgut
must de hgh.

A
-]

s -

ffor conartions 3nown as MIN or MAX, use the aXprophiale value Specthed Lnder recommencaa OOe7ZLING CONGI buny 10X tng apphcadble tyoX.

tAll typcal varves are 81 Voo wSY, Ta=25C

SNOL more thar one uwiDul Should be Shorisy a1 & tme.

1D [ HDrocagalion cetay hme, 1ow-10- fugh-ievet output
1D |PrOpAGANON Oelay nhine, Ngh-fu-loweevel outpul

CONTIMUED O MEXT PAGE N\

o,




© 54193/74193(CONTINUED)

o

Functional Block Diagram

OUTPUT
- N canay
AT oUTPUT
4 - OATA (15}
- NPUT & Y-
a—r
oowN (&) a o
COUNT vV s OUTPUT 0y .
w S :
COUNT Ll
DATA 1}
INPUT B jﬁr
'
u - OUTPUT ag
- T
DaTa (10} —
INPUT C ")
&)
-—-qD':D A} QUTPUT Qg
T
DATA 14
WRUT © A= .
f140 i3
CLEAR o
ﬂ’>’j iR== 7
OuUTPUT Qp
L= L
{41
coso 5
1 § -
3 ? Dynamic 1nout activated By & tanmnon from & fegh level (o & iow fevel.
T9L°L153,'LS193 SYNCHRONOUS 4-BAT UP/DOWN COUNTER
typical clear, ioad, and count saquences
BT below 18 e Whoming seg.ere:
1 Char e o (See Notes Asnc¢ B)
. - 2. Lond (srossi) 10 wravy Onrtesn,
J Cont @ W rtesn Yhewn owry, twa. ow, ang twa
4 Mm-nnu,mn.lh-\hnmnm
- cuean l I )
11
Loab B l l
< 1 L]
NS TRl ITAANY =
g Nl — — o — ™ T
L} [ t
cata L () -
A T —_— —_————
iy ] . .
R : : - e — o -
. i B e e e e -
U t
ha+ oo LU [
[ 1 ] i
iy ) G Uy
P TR !
- L _l ! I [ [ l | I [ | ! ' | | | | | ]
A | [ | [ | t
w J ) 1y ] 1 [ [} | i
ourteury [ [N | ! i 1 .
% __ _l ' I ' 1 | 1 | I 1
.t [ f 1 ] 1
M % | ] [} 1 ! I 1
1 4 ] i 1 i
canay 1 [ i [ I ' i i
1 It t ] L 1
i BORKOW 1 [} 1 1 ] l I ]
i }e ' Iu' “ " ’ f 2 [ " " "
H -l.ttum:cr‘!o SOUnT e COUNT Sowm
LY /—/H /—&\
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CMOS DUAL J-K FLIP-FLOP .

I
| feATURES

¢ Individual Sat and Rasst Controls

¢ Fully Static Operation

¢ Logic Edge-Clocked Design

¢ 8MHz Toggle Rate @ 10Vdc

¢ Balanced Output Drive Current Specifications

DESCRIPTION

The SCL40278 consists of two identical inde-
pendent CMOS J-K master-slave Flip-Flops. The
5CL40278 is useful in performing control, register,
nd toggle functions. Logic levels present at the J
ind K inputs along with internal self-steering con-
ol the state of sach flip-flop; changes in the flip-
fiop state are synchronous with the pasitive-going
wransition of the Clock pulse. Set and Reset func-
tions are independent of the Clock and are initiated
when 8 high level signal is present at either the Set
or Reset input,

CONNECTION DIAGRAM

(alt packages)

Vop Q¢ Q¢ CLy Ry Kg Jy Sy
1 | | | [ | | 1
16 15 14 13 12 11 10 9

SCL40278
1 2 3 4 5 6 7 8
| ] 1 | ] 1 1
Qg 0.2 ClLsy Ry Ka Jz S9 Vss
Add suffix for package:

C  16pin Cerdip F  16-in Flat

D 16-pin Ceramic H Chip

E 18-pin Epoxy

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage VoD - Vss

Operating Tempearature Ta
C, D, F, H Device
E Device

3to 15

-55 to +125
40 to +85

TRUTH TABLE

INPUTS

3

tt, OUTPUTS

o
P
14]

WHERE 1 = HIGH LEVEL

0= LOW LEVEL

A.LEVEL CHANGE

O |loj= 1|0
- |- lolo |0l

X - DON'T CARE
®.1,.; REFERS TO THE INTERVAL

{No Change)

PRIOR TO THE POSITIVE CLOGK"
PULSE TRANSITION

Y
(=]

t.t, AEFERS TO THE TIME INTER-

(=
-

VAL AFTER THE POSITIVE
CLOCK PULSE TRANSITION

TP

X XXX |X]|Oo|X ]|
“joj-jo|ojolojo
=l=lo|lojlojo|olo|n
X[X[X|X]|=]o|=]o|D

XIXIXIX |- X |jo|X

LOGIC DIAGRAM (one of two Flip-Flops)

BLOCK DIAGRAM

cL

[T —_‘] I.

Vet
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