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CHAPTER 1

Introduction to the
555 Timer

Before we can fully appreciate the many applications that can be
used with the type 555 timer presented in this book, we should take
a }ook inside the device and sec what it does. | . ..

The 555 integrated-circuit timer is & monolithic timing circuit
packaged either as an 8-pin circular style TO-99 can, as an 8-pin
mini-DIP, or as a 14-pin DIP, as shown in Fig. 1-1. Although the
Signetics Corporation first introduced this device as the SES55/
NESSS, other manulacturers have since produced and marketed their
pwn versions, which are summarized in Table 1-1. Recently, several
companies have packed two indcpendent 555 timers into a 14-pin
DIP unit, called the 556 dual timer, shown in Fig. 1-2. An exccption
is the 5558, for dual 555, which is made by Teledyne. As seen in
Tabie i-1, most of thc manufaclurers make two types of 555 timers.
In this case, the first number represents the type preferred: for

Table 1-1. 555 Timer Manufacturers

Msanufacturer Type Number
Exar XR-555
Falrchild NESSS
Inters!l SESS55/NESSS
Uthic Systems LCSSS
Motorola MC1455/MC1555
National LMS55/1.M555C
Raytheon RM555/RC555
RCA CAS555/CAS555C
Toxas Instruments SN52555/SN72555 J
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Table 1-2. The 555 Linear Integrated Circuilt

ECTRICAL CHARACTERISTICS (T4 = 25°C, Ve == 45V 1o +15 unless atherwise specified) .

SE 835 NE 38
PARAMETER TEST CONDITIONS MIN e MAX MIN TP MAX UNITS
Supply Voltage 4.5 18 4.5 14 v
Supply Current Vee=SVRL= 3 H 3 .3 - mA
Vec=15V R, = 0 10 12 10 15 mA
, Low Stete, Note | ' .
Timing Error Ra, Rp =1 KI? 10 100 KQ
Initisl Accurscy C=0.1pF Note2 0.5 2 1 %
Drifr with Tempersture 0 100 -~ 50 pom/°C
Drifr with Suppiy Voltage 0.008 0.02 0.01 %/Voht
Threshold Voltsge 2/3 2/3 X Vee
Trigger Voltage Vee =18V 48 5 52 1 rv
Vee= SV 1.45 1.87 1.9 1.67 v
Teigger Current 0.5 . 0.5 uA
Retet Voltage 0.4 0.7 1.0 0.4 0.7 1.0 v
Reset Current 0.1 A mA
Threshold Current Note 3 0.1 25 0.1 25 nA
Control Veltsge Level Vee=15V 9.6 10 10.4 9.0 10 1 v
4 Vee= SV 2.9 33 3.2 2.6 3.3 4 v
Ovutput Voltage Drop (low) Vee =15V
fasne = 10 mA 0.1 0.18 0.1 .25 \'
forw == 50 mA 0.4 0.5 0.4 JS v
fainx = 100 mA 20 2.2 2.0 2.5 v
fotwx = 200 mA 2.5 2.5
Vee=3V
Intwg == 8 mA 0.1 02s v
loreg = 5 mA 15 a5 v
Ovtput ‘oitege Droo (high)
. Isnrace = 200 mA 125 12.5 v
Voo =15V
Inorree = 100 mA
Veew 15V 13.0 1323 12.75 133 \'4
Vecw SV 30 - 33 278 33 v -
flse Tirmy -of Oviput 100 100 nrec
£sll Time of Ovtpout 100 3 * 106 ntec
)TES: -
Supoly Currant when outout high typicelly 1mA less.
Tes19d st Yoo = 8V end Voo = 15V
Thie_wit_determine_tha mesimum eina ol Ba sk fin, Eoe S ansrdipgutie.natiolal Lo R0 mangln,
o -
i ]
g el
g. e B"g - v [ ]
feggd .
[=3
= (4 - i
302 B! !
T &8 L
] © of
-0 o
5] o |
=R i1 !
o ‘9. » E] » {
P AAA Aot [ ]
. |
& 3 <

[enp 96§ Q) ‘sidmn atow 10 o) Sursn sIMOIP SO J0g

*pegads IsLMIAYIO SsI[uUm ‘Ioarp §S¢
‘e pajuasaid 3q (s e §1

moIp o

"(De/ %500°0) Do/wdd 0g Ajuo sy uo :
aq pue ‘paroudt aq ued suoneuwa {|ddns uuxn-3uo] snqy -ods3[0a

.

ued UoisidAa

oI Juateanbe snojasid aig jO uoisiaa paglduws *L-3 "O1d

r—.——.—————.—..——.————-————_———

51 D |

[£:ot e - ]
‘N

l
'
I
e



MOTOROLA

NPN PHOTOTRANSISTORS AND
PN INFRARED EMITTING DIODES

++« gollium arsenide LED optically couplied to sillcon phototran.
slators desiynad for applications requlring elecirical lsulation,
high-current transter ratios, small packays size and low cost; such
asinterfacing and coupling systaims, phase and feedback controls,

@ High lyolation Voitege —
VisQ = 7500 V (Min}

© High Collector Output Current
@ lf = 10 A —
Ic = 8.0mA (Typ) = 4N25.A.4N26

20 mA (Typl <4n27,2N28

Package

« solid-stais celays and general-purpose switching circuits.

® Excallant Frequency Rusponse —
300 kHz (Typ)

® Fast Switching Times @ Ic = 10mA
ton, = 0.87 us (Typ) — 4N2§,A,eN28
® 77T 201 e (Typl = 4N27,4N28
totf = V1 us {Typ) — aN25,A 4N26
6.0 us {Typ) ~ 4N27,4N28

® Economical, Conpact, Dual-in-Line ® IN2SA is UL Recognired

File Mumber £54918

4N25, 4N25A
4N26
4N27
4N28

OPTO
COUPLER/ISQLATOR

TRANSISTOR OUTPUT

L4

*MAXIMUM RATINGS (T = 25°C unlass otherwie noted).

L Rating 1 Symbal ["“Vaiue | Unh 1

INFAARE D-EMITTING DIODE MAXIMUM RATINGS

(Revarse Voltage Va 3.0 Voltg

Forward Currant = Continuoyy, I ) mA (LB @ .
Forwsrd Current —Pegia 7 T UL SR BTN .. Amp = I

Pulse Width = 300 us, 2.0X Duty Cycin . 8
ot Powar Dussipstion @ Ty = 269C Pg 150 mw l

Negligbla Power in Tronsistor A3 RVIRN .

Derate above 25°C 2.0 mw/c I J‘LI '
PHOTOTRANSISTOR MAXIMUM RATINGS A ¢ L —I
Gollector-Emitiar Volieye Vceo 20 _Vols -—L—— -
Emitter-Collactor Voltage Veco 10 Voltu e
Coltector-Bas Voitage vVeno 10 Volts @) L] -

Touwl Davice Dissipation @ T, = 259C ; p 150 mwW
[Negitgible Power In Dioge : —lql=to l P | B

Ovrate sbove 267C 20 mw/ec ~ L/
TOTAL DEVICE AATINGS STYLE 1:

Total Devics Oissipation & T = 259C Pp 250 mw ny ¥ ::?::o ¢
Equal Puvwr Diniipation in Each €1 1 ac

Derate above 259C 33 mw/c CEMITTER
Junction Tesnperaturs Rangs T) -56 to +100 oc :‘ :2::‘"“

Sturage Teniperature Range Tstg -66 to +150 o¢c —
Soldeting Temperatura {10 3) 260 °C 1. OIMENSIONS A AND 8 ARE DATUMS,

*Indicates JEDEC Registered Data.

FIGURE 1 = MAXIMUM POWER DISSIPATION

Figure | is baswd upon using Tunit

values In the equaetion;
Vi1 -Ta = Rgya (Poy * Ko Pp3)

By oo st Tas20%¢ where:
— .
" - LT Temperature {100°C)
\ Ta Ambuent Tempersture -
108
[— Rgja Junction to Ambisnt Thermat
— e \ 4 dun

. \ \

1500°C/w)
P01 Power Ditsipetion in One Chip

- \

\ Pp2 Powsr Dussipation in Other Chip

» \ \

\ Ko Thermat Coupling Coefticient

PO 1. AVIRAGE POWLR DEIPATION st}
R

‘ \

Exarmple.

\ 120%)

n L] " L] e "
P02 AVERAGE POWER OISSIPATION Lmi)

1

With Poy * 90 mW n the LED
@ Ty = 509C, the transisior
Pp (Pp2imust De less than 30 mrs,

L CTJ 15 SEATING PLANE.

3. POSITIONAL TCLERANCES FON LEADS:
(D2 €1 01SGIT | Aea@)

4. DIMENSION L 70 CENTER OF LEADS
WHEN FURMED PARALLEL.

5. DIMENSIONING AND TOLERANCING PEA
ANSEYI4.8, 1272,

MILUIMETERS]

INCHES

TR
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N25, 4N25A, 4N26, 4N27, 4N28 e

" LED CHARACTERISTICS (T, = 26°C uniens otherwhe notea)

Charscieristic Symbol Min Tve . Max Unl
*Reverse Leskage Current n - 0.006. 100 »A
(VR =3.0V,R » 1.0 M ohms)
*Forward Volisge Vg - 1.2 1.6 Volts ~
(g = 10 mA)
Cepacitence c - 40 - pF
{(VR=0V,1=1.0MH: .
PHOTOTRANSISTOR CHARACTERISTICS (T * 26°C and Ig » 0 uniess otherwise noted)
*Collsctor-Emhser Dark Cusrant 4N2Dd, A, AN20, 4N27 iceo - b 50 nA
(VeE = 10V, Base Open) 4N28 - - 100
*Collsctior-Base Dark Current Icao - - 20 nA
{Vcp = 10V, Emitter Open)  °
*Collgcior-Base Breskdown Volisge ViBR)ICBO 70 - - Vol
{ic = 100 A, 1g = O} .
*Collector-Emitter Breskdown Vohiage V(BRICED C:(D - - Volts
{lc=10mA, 1g=0) . N Pl St
*Emitter-Coltecto: Breakdown Voltage VIBRIECO 2.0 8.0 - Vol
{1g » 100 pA, 1g * 0} - ha
OC Current Gain hfFe - 326 - -
{(Veg = 5.0V, I¢ = 500 uA)
COUPLED CHARACTERISTICS (T o = 269C unless o1herwise noved)
*Cotiector Output Current (1) 4AN25, A, 4N26 Ic 20 60 - mA
(VCE= 10V, Ig * 10mA, 1g ® 0) AN27.4N28 1.0 2.0 -
isolation Surge Voltage (2, 5) Viso . Vols
{60 Hz Penk oc, 6 Seconds) N 7500 - -
{60 Hz Peak) *4N26, A 2600 - -
*4N26, 4N27 1600 - -
*4N28 600 - -
(60 Hz RMS for 1 Second) (3} * 4N 26A 1775 - -
Isotation Reslitance (2) - - 1wt - Ohms
(V » 500 V)
*C Emi 1 ) VCE(aat) - 1 0.2 056 Valts
{ic® 20mA, Ig = 50 mA)
Isolstion Capacitence (2) - - 0.5 - pF
AV =0,1% 1.0 MHs) b Y.
Bandwlidth (4) - - 0v - &Mz
{ig = 2.0ma, Ry * 100 ohms, Figurs 11 (2)
[SWITCHING «i* ARACTERISTICS | y
Oslay Time AN25. A, AN26 19 - @0 - "
(ic*10mA,vec e 10V 2N27,4N28 - 0.10 -
Rise Time | Figures 6 ond &) 4N26, A, 4N2G ' - o8 - "
AN27, aN28 - 2.0 -
Storage Time 4N25. A, 4N26 1y - o - »
{ic=10mA, Veg = 10V 4N27,4N28 ~ 2.0 -
Falt Time Figures 7 and 8) JAN25, A, 4aN26 ] - @an e us
4N27, 4N28 - 8.0 - -
*Indicates JEDEC Registerad Data .
(3} Puise Test: Pulse Width = 300 43, Duty Cycte € 2.0%.
$2) For this test LED pins 1 and 2 are and ph pins 4, 6, sncd 6 are common,
{3) RMS Volts, 60 M2, For this te5t, pins 1, 2, end I are common and pim 4,5, and 6 sre common,
(4) g adjusied to yistd i » 2.0 mA ana ic ™ 2.0 MA p-p ot 10 kN1,
(B6) lsolation Surge Voltags, V150. i an Interns! device disteciric breskdown reting.
DC CURRENT TRANSFER CHARACTERISTICS
FIGURE 2 — 4N25,A,4N26 FIGURE 3 - 4N27,4N28
] T 11 NI L] i — -
e G . e
» W vegerov > - 1+ 2 vege oV -
i Z a8 I AIH
20 Iime e e 3314 = 7 A i =g =t \\E & !
£ o o 012 o e g 3 =z
= Ty -$89C - H t
3w Tt EET) ye 489C P> 15
- -
Y L — == gw { 00°C
v
=08 A Ty 1000 1 S z
8 po L = 8 S
o0 A= 218%c s :
o ol L ; ad il =ldelts
iz 8 5 o= =55 2t % =24 =3 HimE S e
b S T T T T T %0 b T B Y S T e R T T A

15, FONWARD DIODE CURRERT (mA)

1§, FORWARD DIODE CURAENT (mA)




4N25, 4N25A, 4N26; 4N27, 4N28

TYPICAI.:\FLEC'_I'RICAL CHARACTERISTICS

FIGURE ¢ - FORWARO CHARACTERISTICS FIGURE S ~ COLLECTOR SATURATION VOLTAGE
l‘ﬂ
y T
peiitc
N-] / =g — = lpeSOIg
$ 20 Eg ¥ T)025°C
35 |- iz
== x ’
o-F AL 7 25
Ts: g2 [ 1
=} 4 - >,
qg =1e A oz I |
Tz ”] 4 S o g4 ANISA ¢
K ) ws NG7
WE e s 3 4
. > a
- M 82 L] > [~
e *aa d 1 ] .>3 02 = 5
o - - == S = rap<j = Y S dh i anar
N = A e
16 A T 100 Lok 605 0) 02 05 18 20 S0 18 28 %
: if. INSTANTANEQUS FORY*ARD CURRENT {mA) 1c, COLLECTOR CUNRENT (mA}
- FIGURE § = TURN-ON TIME , g * FIGURE 7 = TURN-OFF TIME ..
2 . . 5 *
T ] M 7T N
1 Vcc"“"‘— 10 |=E1 = = vig-gv
: =1 == -281g =
W e ; e
I yd T~ T a
WS : L
3 N (= o - 3
w - —== S e = L3
2 asErieT — =
S - -
’ T RERLIN 5> 5 G :
[ Tt P
0 fgrre P P
B P, = ] < e :
] S = as == = =P TN T =1 05 A= INIS A ANZS F
M me: ot 4N, N2 f i e, an21, snza g T
0507 10" 20 30 50 78 10 0 0 s 0s 0.7 10 20 30 5018 10 ™ 30 e
Ig, COLLECTOR CURRENT (mAY 1¢. COLLECTOR CURRENT (mA}
FIGURE 8 - SATURATED SWITCHING TIME . FIGURE 9 ~ DARK CURRENT versus
TEST CIRCUIT * .AMBIENT TEMPERATURE
10,000 -
o > -
10y | -
x 1000
R and A VARIED TO O8TAIN DESIRED 3 Ve~ 10V i
' A .
CURRENT LEVELS, t score S 100 ) VAEN
Eg fge? T
32 4
PuLsE ————— - £z " Z
wor oy ANT5 A n ce : 4
A ————ey  IN2§ | =30
| N2} | a‘ “
JLED  Fo iN28 PHOTO 8 o
Z" TRANSISToR | $ o . o
PULSE WIDTH =
« 1005 DUTY | IO ———d 1
CYCLE = 10% am 1 -
a5 s s ) s wa a8 e

T, AMBIENT TEMPERATURE (9}
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e A,

4N25, 4N25A, 4N26,"4N27, 4N28

FIGURE 11 - FREQUENCY RESPONSE TEST CIRCUIT

-
B

FIGURE 10 ~ FREQUENCY RESPONSE

CONSTAN 1c
e an PENEIME o vgeewvouts
MODULATION O—J}—AaA—9  INPUT
INPUT 1
re-—-
- A
L ZI ey et
Ny e , )~ waf T
[ SRS ouTPUT
—
¥
1g10C) » 20 mA

I (AC SINE WAVE = 2.0 mA PP}

TYPICAL APPLICATIONS

FIGURE 13 ~ COMPUTER/'E"\IPHERAL INTERCONNECT’

g 11
! T 1.-
3 20p—Tas 25
3 1
3
o
200
g =
g ., - Ry + 1000
« ~
3 os S
E = 5000 N
s& . ¥ v} N
5 o3 N h
« N b 1
™3 100012 S
g 02
Y AN
=
8- o4 |
8 "u 50 0 10 w30 500. 700 1000
1, FREQUENCY (xHe}
FIGURE 12 ~ ISOLATED MTTL
TOMOS (P-CHANKEL) LEVEL TRANSLATOR
1 o—m
FROM MTTL
L0GIC r
5.0 mA PULSE) Ll
MPSESIE  TD MOS CIRCUIT
AN A
10— s
w2 e
ANZS
asv

COMPUTER

wv
91
? r:}
sm:J‘l } L
IGNAL 1 1000
[ "

Vout

MPSUN




5404 /7404

Hex !nvarter

~

Schettky TTL ~ Migh-Speed TTL - Low-Fower Schottky TTL Standard TTL Low-Power TTL -
Package Package” . Package . Package R Package ]
Device T Device T Device T Device T Device T ,
YPe [CTRIM[CF YPe ETRIMEF P [ETPIMEF P ICTPIMEF] P ICTRIMEF
1.1 SN52504 1@ Wy SNSAM0A e wid Suid_ 14 15 SNSAH @] ] Iwf sNsaLod @ eTiT2f .
b SNT4S04 3 IND, SNIAHOA JOIND Shis_ST4 ) Tinl SN7404 JANT SNTALO AL
FA|RCH|LD FM54S04/F M3S 0403 FMS4K04/F M3HO4 [DD) FICTUNR I ¥ Q) | FMS404/F MaND4 |OT F N
FCIS0/FCISHU JoT | »E F C4HO4/F CSHo4 [0TPT oA TS 30 #O JFM1404/F CINOL [OT [P 1 R -,
. MC3I08 LD = wC5408 Xy F 3
MOTOROLA MC3008 LT|PT !m TNIE S P, WCTa04 N L(JTAI‘ R
NS.C DM S4H04 JOING] 1 CAEL, S DMEd04 JT[NG]  fwdt DmsaLDd TN
DMT4504 - INT OMT41104 JOIND DML St DM 7404 JT[ND DM 4L04 1LINT F
PHILIPS N14S04 [ NT4M08 (1] NSl T F JH241/1404 [
SIGNETICS S54S04 FOIAD]  [wdY Ssance FOaT] w2 S5404 FTAT] w3
NTASH FOaT]  wi]Nreroe FOIAD)| N4 S34 AT N7a4 FO AT
Sl,EMENS FLH2I Q| -
FUJITSU Ta $24 T [0 T
HITACH n014504 TPD - WD TE Sk T WDIA/MDZSZ_ | T |P] 5
MITSUBISHI MSS004 ) M4 34 X MS1204 AT
- 3 . - [ s = _f oo
?50 74504 CT - 78, S c 1 »PBIS DD| . > E 2.4
OSHI . z "
T BA y -~ TO3OIA RGO R
Electrical Characteristics SNS4LS04/SN74LS04 -
ebsohle memirum ratings over eperafing free-air terpersture range :
Swaely vehage vCT ™ Oowatrg Feuor l SNSILS -¥C w Nt N . 3
T ™ J s 8, T Fgnracs R Schematics (each pate)
S U Weowatwe VY ~45T 13 IWT :
7 SNS&LSO8 - SN74L304 3 .
N WOu__ WAR | W wou wai 1 .
Suaply eoioe VoL (3] 3 5 "N ) N v .
Hegh-twedt BBt 8707 100 B e - - > Ve .
Low-Bee! outout cw:et g - < 4 N .. Y [ . Y
Otedtog Lerae vommoise Ty -3 128 0 * &
electrical characteristis pver recommended operating A STy, i
{free-air temperature range
PARAMETER TEST CONDITIONS t MIN TYP S MAX jUN:™ .,
iy High=evel mO.t voltage 2 v Py
Vi Low-evel vOul voitage . ' . 98; Vv
vi Input Samp voltage Voo =WiN, L= —18mA -8 v e
VCCoMIN, Wy =V max LITLR C TR =
v, Highele tad s o4 Wten
On ighelevel oWIDJT voliage Yop = MAX 2.1 3¢ v N N T D B D
VoL  Low-evel output vo'tage VCC=MIN.  Vip= 2V, o v tnpvt clamp diodes not on . .
g = dma SHSAL 7IMTAL * circuits S04 CIRCUIT
Input cusrent at % ‘04 CIRCUITS
] o oot wilge VeCRHAK. VsV . 00| o4 . Lo4
™ High-avel Ul Current Voo =MAX | Vig=™2.V 2| ub
[T Low-tevel DIt Surrent Voo =MAX, Vp =0.4V ~0.4( mh
Shortcaowt 3 T saLs Fanuv | —20 -100 N
[
05 output current @ vee=MAX I 4L S Family | —20 - 108 na
\CCH  Suoly current Total, outputs high 1.2 2.6 ma
lecy  Supoly curent Vee=vax Totsl, outputs low 1.6 6.6 mA
Average per gate
i Supoly crrent v vy .
ce . cc-§V (50% sty cycle) 2.4 i
Propagatior gelay time, 1
PLH Jow10-rign-levet dutput Voo™ SV. Tam=25C. ' o .
Propagaton detay lime, CL=ISPF, A =2%Q
PHL  pon-to-ow-ievel output 0 15} ra
t
Pin Assignmenis (Top View)
Vec 6A- 6Y SA SY eA 4y 1Y 6A 6Y OND SY SA &y
e oL il el (0] (4 i (NEME0ED
T Q>J
I %
P-] D‘l P] i Iq | Hoa CIRCUTT ‘L1304 CIRCUIT
i
NaDagaOsgsll BaBPalNgDglsl]
tA &Y 3A 2Y JA Y GND | VA IY IA vog 3A 3V 4A
positive logiec °
y=X ' Resistor values shown are nominal and in ohms
1For conditions shown &3 MIN or MAX, use the vaive wnder ded Oomr wIMG

S$AR yypical vakes e 8t VOO 8V, ToA=25C.
®Not more than one Oviput shausd be Sharted &t & Lime.

[}

b3
and tor SNSAH'/SNIH® ang SNSAS/ BNTAS", Gwration b1 enort-cecant shouid not exosed 1 swwnd.
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5408 /7408  Quadruple 2-Input Positive-AND Gate . .
g > T
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL 3
Package Package . Package . Package , i Package
Device Type Device T Device Type Device T Device Type i—— H
P reTPIMIcH] P IcTPTM[cH yPe ICTPIM[cF yPe FeTPIm[eH icirim
TL SN34508 5 w SNS4L 508 EEN wif SNSa08 33, wi 'l Y
: 3N74508 30 ING SNTIL 508 3Ny SN1403 RN [ o
FAIRCHILD sASDE 2 PRYSoe o ¥ |F M54108 'F \9w08 D § FOD | rusason, o sch [ 1D § FM3408:F MINO? O Fud N
FC24308 - FOISOR 0% " ¢4 1F Cr4r08 /F CoHES JON [P0 e 508/ FOL S8 LTS #C { FC7408/F CINOS _|DTPy L E
OROLA . MC3101 Ly Fi . A4
MoT MC300t LiiPTY  |F9] SNraLS00 P MC 7408 X [ I
NSC - & DM S4H08 3 INT DM54L S08 P 1 DM54c8 DEIN Wit DM54L08 P ‘
.. DM 74H08 13T D74 508 o 1 OM 1108 TN DMI2L08 [ B
T "
PHILIPS N74$08 - J. N1aH08 K N74U S08 [ N7408 [ Lt
S534H0 Fiiay wi 55408 IFI4A 7 w3 P VY
SIGNETICS 114508 a1 N14HOS FI]ai N4 S08 &t N7I408 Frja> it EY
— it i
SIEMENS - T g 5 ™ »
[a B
RUITSU R 74 508 M ! B
e o ] 5
HITACH HONLS Oy 53 WOTB /R0 | ATl | ot - P I
! i oS e T e =
MITSUBISH:- M74LS08 p i M$3208 ’ir
1 o
- 3
NEC 4 HLS08 C 1 uPB2M = ;
. ]
TOSHIBA “~yTrY = T 1
Electrical Characteristics SNS4LSO08. SN74LS08 <
absolute meaimum ratingh ouer cosrsling frae-air lamperature range - .
Suwn wrez vee a Owates fwer | SNMILS QST 1 I3 °  Schematics (each gate)
S ertax w o aive | SnuLs TS e WT
v et AW s sV e bt of ~#5C w0 IC
4 P .
i SNSALSOB SN74L.508 ol
Ky - I ead wax_ | wN g Max
[yeageuaryry QO 3 S5 1 en s s A v
"ot v TS ot Man el - 800 wh
Lom %0, At crems, 10y 4 ] -4
o Cpretren, Do pt eamev s Ty - 13 2 O " 3
electrical cheracleristics over recommended operating .
{ree- air temperature range .
PARAMETER TEST CONOITIONS 1 MIN TYP 3 MAX [UNIT
Vi fogr-ievel mout voitage ¢ 2 v
Vi Low-evel nout voitage y e8| v
vy Input clamp voltage VEL=MIN, 1) = -igmA ~1.80 v
M
Vow  Hgreteve outpel voltage VECSMIN. - Vin= 2V, PRI Y] v
tOH=MAX
veo=MiN, =7 ’
VoL Lowslevel output voilage lgic' P AL 0.2t 06| v :
i frovt corrant at VG =MAX, V=Y 0.1 ma
- AV mum Gt voltage
™ Hohdevel nput current Voo =Max Vigg=2.7¥ 20| »A
(T8 Low-avel «oul current vog=MAX Vi =0.4v -0.4] mA |~
Shart circut SAL S Famity | =20 =100 -
1 -
05 vt curreny & veeTMAX ML S Famviy | —20 —~ 100 =
IcgH  Swooly current Ve =MAX Total, outputs mgh 2.4 4.3 mA
IcCy  Swoly current Totst. outputs low 4.8 8.8 mA
¢ Average pergate
! = 3 A .
CC  Suwoply current Yee=5Ve |ics sty oyce) .85 m 508 CIRCUNIT R,
. Procagation deizy tms, . ' s
PLM low-10-ngh-level oulpul Veoo=5Y. Ta=25C. "~
o Preoagaton delay time, Cy=i1%F, R =g
PHL  pge-to-tow-ievel output 0 201 ns
Pin Assignment (Top View) i}
VeC %6 aa ev'3m WM W et
fie) i3] 73] fir} fio} [o] (W) . ) -
i I ] -+
; a4
! L 2
f_,D‘]
. 1 ! .
[ _2]'[! A1sris 12 -
W B W B oW oow - )
positive logie: - B N
Y=a8 . 3 Resister wlues shown are nomins! and in ohm
M2
1 For conditions shown &3 MIN ar MAX, mm:_.,v values under aperng ‘

AN typcal vakes s 81 VOO SV, TA=2SC. .
®Not  mre Then one autput shouid be shorted at ¢ tme, and for SNSAS'/SN74S", duration of GUIPU Short Carouit Should MOt escved one second,



§CL4043UB Inverting.
§CL4050B Non-Inverting

CMOS

HEX BUFFERS/CONVERTERS

mm—

FEATURES )

¢ Direct Drive of 2 TTL/DTL Loads

¢ Operation from Single Supply

¢ Pin-for Pin Replacements for SCLA0098B,
scL40108

DESCRIPTION |

The SCLA049UB and SCL40508 are Inverting
and Non-inverting Hex Buffers, respectively, and
feature logic-level conversion using only one supply
voltage (Vo). The Input-signal high 1zvel (V) can
exceed the Vg supply voltage when these devices
are used for logiclevet conversions. These devices
are Intended for use as €MOS-t0-DTL/TTL con-
“erters and can drive directly two DTL/TTL Loads.

The SCL404SUB and..SCLAOS0B are inter-
changeable with SCL400SUB and SCL40108 de-
vices, respectively. In these applications the
SCLA049UB and SCL4050B are pin<compatible
eith the SCLA00QUS &ndf SCLA010B, respectiveiy,
and can be substituted far these devices in existing
25 well as in new designs. Terminai No. 16 is not

connected internaily on the SCL4048UB or

SCL40508; therefore, connection to this terminal
is of no consequence t0 'trircuit operation.

AT

o

: SCHEMATIC DIAGRAMS
i (2,
|
n Y

"

= I‘g

<+

SCL4049UB

vee

el

CONNECTION DIAGRAM
{alt packages)

NC 6Y 6A NC 5Y SA 4Y 4A

i | 1 ] ] i |
16 15 14 13 12 11 10 9
SCL4049UB  SCL40508B |
1 2 3 4 s 6 7 8
1 ! 1 T 1 | 1
Vee 1Y 1A 2Y 2A 3Y 3A Vss
Add suffix for package:
C 16-pin Cerdip
D 16-pin Ceratnic
€ 16-pin Epoxy
F  16-pin Flat
H Chip

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

DC Supply Voltage Vee - Vss
Operating Temperature Ta

C, D, F, H Device 4

E Device

Note: These devices contain input protection net-
works to Vgs only. Therefore, Viy {max)
may exceed Vo without damage (subject
to absolute maximum ratings).

LOGIC DIAGRAMS

14 2=y 14 >y
2a H>=* 2v 2a > 2y
aa 1>t 3v 3a > av
an =2 ay an >0 av

5A > 5Y 54 “>2 s5v
‘L B6A "_D.-? 6Y 6A 2> 6Y
veg —— vee =—
vsg — vag ——
%2 oveA X2 vea
SCL4049UB SCL40508

3w 15 Vdc

5510 +1256 9C
4010 +85 ©C

- g st
3

PO AT oF



SCLA4049B, SCLADSOR 3
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ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '-*

. 2 ° 3 >
PARAMETER Vce | conDITIONS |-_TLOW *BC THIGH | ynits
(Vdc) Min. | Max. | Min. | Typ. | Max. | Min. | Max,
QUIESCENT DEVICE . ’ .
CURRENT cc 5 |Vin®VssofVpp | ~ 1.0 - 0.005 1.0 - 30} pAde
10 |All valid input - 20 - 0.01] 20 - 60
15 |combinations - 4.0 - 0.02] 40 — 120
MINIMUM INPUT HIGH Vin .
VOLTAGE i
SCL4a049UB S5 [Vor =0.5V - 40 - 25| 40 - 40} vde
10 Vo =1.0V - 8.0 - 55 8.0 - 80
15 Vg =1.5V - 12.0 - 8.25 | 120 - 12.0
MAXIMUM INPUT LOW Ve
VOLTAGE .
SCL4049UB 5 {Vou=3.6V 1.0 - 104225, - 1.0 - |} Vde
10 (Vou=7.2V 2.0 - 2045 - 20 -
. 15 |Vou=10.8V 3.0 - 301675} - 30
OUTPUT LOW (SINK) lov
CURRENT
C. D, F, H devices 5 |Vo_*0.4V 4.0 - 32 64 - 24 - | mAdc
10 {Vp_=0.5V 10 - 8.0 i116 - 56 -
" 15 (Vo =15V 30 — | 24.0 140 ~ | 168 -
Vin=Vss or Vop :
E device 5 |Vpr=0.4V 38 - 32t 64 - 26 - | mAddg
10 {Vo =0.5V 96| - | 801{16 - | 64| -
15 [V =1.5V 28 - 24.0 40 - 19 -
Vin=Vss o Voo :
NOTES: ' Remaining Static Electrical Characteristics are listed under "SCL4000B Series Family Specifications”.
? TLow = 55°Cfor C, D, F, H device. :
= -40°C for E device.
Tuigw = $125°Clor C, D, F . H device.
=+ 85"C for € device.
3 Thesa devices have been designed to meet the balanced output drive cursen specifications for
Output High {Source) Current. Consuht Family Specifications,
DYNAMIC CHARACTERlSTICS (C, =50pF, Ty = 25'C)
P \' Vv 4 .
RAM IN | CC L ) .
PARAMETER wvaellivde) h{lm i Typ Max Units
PROPAGATION DELAY. TIME tpL .
SCL4049UB .. i 5 5 - 4] 120 ns
10 {10 - 32 65
15 {15 - 25 50
10 5 - 45 9h - ns
15 5 - 45 90
SCL40508 5 5 - 70 140 hs
10 |10 - . 40 80
) 15 |15 - 30 60
10 5 - 45 90 ns
15 5 - {40 80
e
SCL4049UB tent 5 5 - 32 65 ns
e 10 |10 3 20 a0
- 15 115 - 15 30
10 15 - s 30 n
. 15 5 - : 10 20
SCL4050B 515 - 55 | 110 ns
. 10 |10 - 27 55
15 |15 - 15 30
10 ) - v~ 50 100 ns
15 5 ~ 50 100
OUTPUT TRANSITION TIME fivn ) 5 - 80 160 ns
. 10 {10 - 40 80
15 1156 - 30 60
tin 5 5 - 30 60 ns
10 {10 - 20 40
- 15 |15 - 15 30
INPUT CAPACITANCE - |Cin
SCL4049US - - - 15 225 pF
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