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LINEAR
INTEGRATED CIRCUITS

SERIES uA7800
POSITIVE-VOLTAGE REGULATORS

L BULLETIN NO. DL-S 7612386 MAY 1976

Flapaton walums ghown sre oo

® 3 Terminal Regulators

output current, The internal current limiung and
tharmal shutdown faatures of these reguistors make
tham essentially immune to overload. o addition to
use as fixed-voltage regulators, these devicas can be
usad with axternal components to obtain adjustable
output voltages and currents and aslso ss the power-
pass element in precision regulators,

- - 1 1
* QOutput Currentup to 1.6 A NOMINAL 8, T0AMC ! weTonac
PR OPERATING | OPEHATING
® No External Components ol TAGE TEMPERATURE ‘. TEMPERATURE
AANG
® Internal Thermal Overload Pr RANGE |  SANGE
5V A TBOSM wATHOSC
e Dirsct Replacements for Fairchild uA7800 6V WA THOGM SATHOBE J
Series and National LM340 Series BV AT BORM uA THOBC [
. 2R o v uATHASM uA TBASC
e High/Power Dissipation Capabili e
oh/ Y T 12y uATEIZM uATEI2C
e Internal Short-Circuit Current Limiting 15V uATHISM uATHIGC
®  Qutput Transistor Safe-Area Compensation 10y usraspM gl
M4V uATHIAM | ul PG
Deckaget LD | KA snd KC
KA PACKAGE KC PACKAGE
description
ITOP VEIW ITOP VIEW)
This series of fixed-voltage monolithic integrated-
circuit voltage regulators is designed for a wide range COMMOA sl
~—
of applications. Thase applications include on-<ard Ir__ 1 x VO TR
ragulation for elimination of noise and distribution ¢ :Q) = : '::,m-
problems sssociated with umalh-pmm regulation. One it l J 7
of those reguiators can deliver up to 1.5 ampares of
Y03 TO Z270AR

"TEXAS INSTRUMENTS

schematic
L “&_ —1- ___3"_. ?T_{ ot
S *
‘ =y At e
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i | ] {‘1 N, : T *:,Lf T
t L 1 i
. sid [ "li T + i P it
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Yol | e o, AT e ¥
2 sl = |
L | |
- | [...
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SERIES uA7800

i
9 i POSITIVE-VOLTAGE REGULATORS )
‘ .
4
. } absolute maximum ratings over operating temperanire range (:.lniass otherwise noted)
E e e g e e S A i C Jears__m | ware _c [uwir ]
p [ | S T T T T wAraaM_ wATEzac | a0 a0 ||
I} Lol R T T ety
l iy All othwrs 36 15 =
§ ‘ . Ts a | RAITO-D s hage o 15 1.5
‘ Continuous tutsl diusipation st 29°C lree-er termperatui iwe Nol.t 1 KC (7O 720AB) o b g 3
" 1 [Cantmuous i wiy Ton el 26°C caso tempurature (e Note 11 L [T ]
: [ u:rt:.-l mnchon tenyeiature e - h'ilu ‘__'f"l_ EURTR T C
i e y
E " st AT hwh Neis L o _:
NOTE ko operstion stove 25 © utw, tuler 1 L
{ TO 3 AND TO 220AH8 FREE AIR TEMPLRATURE 10 3 AND T0-220AB CASE TEMPERATURE
i DISSIPATION DERATING CURVES DISSIPATION DERATING CURVE
i 4 == e L T e e s
¥ KA (TO-3) package ! ]
i z e Deulmg.lu{l.:(ul = 28mw/ C z W[ il ~
‘ i Rgya = 35 C/W I ]
! Y | ] 5 12 '
§ x | s |
‘ 2 | i g | |
i & I e E wp— S {
it n | | P
s | ]

1 : & 9 1 [ 4 l
i 2 I E |
; £ | 3 - (T f

. | 3 | 3 .
i 3 : '
) ¢ y 4 i 1 E & — - _ .
H 3 KC (TO 220AHB) peckage 5 Derating taciar - 0.25 W/
i = Devating flactor = 16 mw/"'C = almsve 90°C
1 A 32.5" = 4°C
i GUBAD DA g k. 12D oResc=acm e sl
3 25 50 75 100 125 150 25 50 7% 100 124 150
" TA- Free-Air Temperature 'C T Case Tempersture--“C
! FIGURE 1 ) FIGURE 2
! recommended operating conditions
; z R e A e e S e e
D T = | e 1&?“(1!;“:;}'&0:;__—_
: WATBOUM, A TBNC
» WA THOHM, WATHOBC
il v L V)
SATHIOM wAtdISL
Lf:q JP_“_!H-'_uRFBIIIL
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LINEAR
INTEGRATED CIRCUITS

TYPES SE555, NE555
PRECISION TIMERS

BULLETIN ND DL S 7812060 SEPTEMAER 197 AEVISED JUNE 1978

FORMERLY SN52555, SN72555

Timing from Microseconds to Hours
Astable or Monostable Operation
Adjustable Duty Cycle

® TTL Cpmpatible Output Can Sink or
Source up to 200 mA

» Desgned to be Interchangeable with
Signetics SEHS5/NESSES

description

The SEB65 and NE 555 are monolithic timing circuits
capable of producing sccurate time delays or oscills
won, In the ume delay or monostable mode of opera
tion, the timed interval is controlled by a single ex
ternal resistor and capacitor network  In the astable
maode of aperation, the frequancy snd duty cycle
may ba independantly controlled with two external
resistors and a single ex lernal capacitor.

The threshold and trigger levals are normally two
thirds and ane thid, espectively, of Ve These
levels can be altered by use of the control voltage
terminal. When the trigger nput falls hislow the
Tiggor Jovel the fig P s sat mid the output gom
high. When the thrsshold gt rises above  the
theasholkd trval, the tip top be eewet and the output
wom low  The ceset inpat can overide all othm Ingnats
ool can he veed 1o iniliate 8 new Liming cycle When
the tesat it geins low tha Nip g is teset aid (he
outputl goes low. When the output is low, a low
imgedance path is provided between the discharge
terminal and ground

The output cicuil is capable of sinking or SOUrCIng
current up to 200 milhamperes. Operation is specilied
for supplies ol 5 10 15 volts. With a Svolt supply,
outpul levels are compatible with TTL inputs
functional block diagram ot

Vg wOutagt

\
micGen -2

t'__;’u

G DECHARGE

JG ORP DUAL IN LINE PACKAGE
(TOP VIEW)

COMT AL
D5 THRES vin !
WeL CHANGE HOLD  AGE

GND TRIG OUT RESEY
Gin ~r

L PLUG IN PACKAGE
ITOP VIEWI

LONTROL
VLT AGE

PIN LIS INFLECTRAICAL
CONTACT WITH THE CASE

B> _—j
\

TeEXAS INSTRUMENTS

295



Y TYPES SE555, NE5S55
PRECISION TIMERS

schematic *

i1 \t

THRESHOLD 2o
<
CONTROL
VOLTAGE

RESET

DISCHARGR
C10n

FAssistor valuss shown sre pominal smnd in ohms

absolute maximum ratings over operating free-air tamperature range (unless otherwise noted)

Supply voliage, Ve (see Note 1) PR 18V
Input voitage (control voltage, reset, threshold, trigger) Vee
Output current ARHIERA . L e T o D t225 mA
Conunuous total dissipstion at (or below) 25°C free air temperature |see Note 2) BOO mw
Operating Iree-air temperature rangs: SEGS5 55°C e 12%"C
NEGSS | 0°C o /e
Storage temparature range e e e . ~6L Crwo 1b07C
Lead temperstute 1/16 inch from case for 60 seconda: JG or L packags uorc
Load tempergture 1/16 inch from case tor 10 seconds: P package ol C
NOTES. 1. Ajl voltege values are with respect (o network ground terminal,
2. For operation suove 28°C res air temparature, raler 10 Dissipation Derating Curves, Section 2.,
]
recommended operating conditions ;
seosg | NEBSS
= s uNIT
MIN  NOM H{l MIN NU_M_M_J_\K_ L
Supply voltege, Vg a5 8| 48 16| v
Input voltage, V) (control vollage, resat, thrashold, 1rgger) T~ veco veel v |
4 put Cutrent, 10 ] 1200 1200] mA |
i temperature, Ta [ -64 I_?ﬁ-l 0 Ll e |
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' TYPES SE555, NE555
PRECISION TIMERS

TYPICAL APPLICATION DATA
pulse-width modulation

VEC BV e 16 V)

3

MI[— .Ill

RESET  we

o i VR T —I

{51 AL e
cLock _lypiGGeR et (e o $ |
INPUT 2 j |
SES66/NESE5 T
DISCHAHGE é‘ T i} : l .
MODULATION I8 [CONTHOL ; I \
oo oUT VOLTAGE  1ypgswoLD |8

)

I
Ture—0.5 mafdw

1

|

NOTE A The moduleling swgnal imay be dicsct or capaci [
trwaly couplad 10 Ihe CONIol voltage 1erminal. For
ASCE Coupling, the sifects of modulelion surce
volisge and umpsdsncs on the biss ol ihe
SEBOB/NEBBSL should be conside sa

FIGURE 20-CIRCUIT FOR PULSE WIDTH MODULATION FIGURE 21-PULSE WIDTH MODULATION WAVEFORMS
The operauon of the times may Le modilied by modulating the internal thieshold end Uigger voltages  This
sccomplished Ly applying en estenal voltege (Ui varent) W the oniil voltage pin Figuis JU b @ cinewit hin
T ilse width imodulation. | he monostabile circuil is Wiggetwd by @ continuous Input pulse Wein snd the theshuld viltaye
s madulated by a control signal. The resultent ettect is & modulation of the GULPUt palse widdth, as shown i Figare 21
A sine wave tiadulation vignal |y IMuntestedd, but any wave shape could e aed

pulse-position modulation

Vec 1BV w 16 V) ‘1
4} 8 ALt 3Ra (
HESET  vee
2 ourrur ! ouTRUT > | . | .
TRIGGER S
SES66/NESSE | a &S] 15 | )
oiscrange [ é [ | |
21 t - T
T e w [ s IR
(50 Notwe Al (A u | | i 10 f'l
GND e [ VR P S B
T i P T _
- i }

M T
NOTE A. The modulsting signsl may be direct or capech m - J A { & AL

tivaly coupied 10 the contrel voltags teiming, For

Ll coupling, the sifecis of modulstion source Y| | A VY, rccladaloedd
voltegs  and impedence on  the Diss of the ma =01 maddiv
SEBGA/NESBEE shouid be cansicersd
FIGURE 22—-CIRCUIT FOR PULSE POSITION MODULATION FIQURE 23-PULSE POSITION-MODULATION WAVEFORMS

The SES55/NESSS may be used as a pulse-position modulator as shown in F igure 22 In this application, the threshold
voltage, and thereby the tima dalay, of & free-running oscillator is modulated. Figure 23 shows such a circuit, with a
i lar-wave modulation signal, h . BNy lulsting wave-shape could be used.
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TYPES SN5495A, SN54L95, SN541S958,

LTL SN7495A, SN74195, SN741LSS58
MSI 4-BIT PARALLEL-ACCESS SHIFT REGISTERS

BULLETIN NO, DL & 761 THT2, MARCH 1974  REVISED GCTOBER 14976

h’? =
i ICAL MAXIM TYPICA
b Tvpe | YFICAL - o L SNS405A, SNSALS958 .., J OR W PACKAGE
CLOCK FREQUENCY POWER DISSIPATION SN7495A, SN7ALSI58 . . ) OR N PACKAGE
954 36 MHz 195 mw - (TOP VIEW)
‘L95 5 MHz 19 mwW
"LSO5H 36 MHz 65 mW wurrn B
———— . ey
. i’ Ta Ty 3
description _‘]_ [0] L] ]n
These 4-bit registers feature parallel and serial inputs,
paraliel outputs, mode control, and two clock inputs, e

The registers have three modrs of operation:
Parallel (broadside) load
Shift right (the direction Qa toward Qp)
Shift left (the direction’ Qp toward Q)

Parallel loading is accomplished by applying the four

bits of data and taking the mode control input high.

The data is loaded into the associated Hip-flops and

appears at the outputs after the high to-low transition

of the clock-2 input. During loading, the entry of SN5S4L96 . .. J OR T PACKAGE
. JOR

¥
£ LA SN74LOS , . N PACKAGE
serial data is inhibited. ITOP VIEW)

positive logic: ses function table

Shift right is accomplished on the high-to-low transi-
tion of clock 1 whan the mode control is low, shuft
left is accomplished on the high-to-low transition of
clock 2 when the mode conltrol is high by connecting
the output of each flip-flop to the parallel input of
- the previous flip-flop (Qp to input C, etc.) and serial
data is entersd st input D, The clock input may be
applied commonly to clock 1 snd clock 2 if both
mades can be clockad from the same source Changes
8t the motde control input should normally ba made
while both clock inputs are low: however, conditions
doscribed in the lest three lines of the function tahle i
will also ensure that register contents ars protected. positive logls: wee lunction table w

FUNCTION TABLE

INPUTS OUTPUTS
MODE [ crocks [ e PARALLEL Oa. 0%, GG OF AL
CONTROL |2 (L) 11R) A ] C D
H H X X X X x ¥ | Qap Ogg Ocp Qpg
» H i x X a b c d a b € d
H 4 x X Qgt Q¢! Qgt o | Og, Qg¢p Qpn, d
L ‘ L H X X X X X |Oap QGgg Qgo Gpp| .
L X u H X X X X| W 0a Op, QG
L X i L X X %X x| L 0a Qgn, Qca
1 L L X X X X X |Qap Qap Qcp Qpg
' LL X X X X X |QGag Qgp Ocg Gpg
i L M X X X X X |Oag Qgg Qcp Opg
1 H L X X X X X |0a0 Gpg Qco Opg
L t H H X X x X X_ IQAO Qgo Qcp Opg

"Shifting left requires sxternal connection of Qg to A, Qg 10 B, and Og 10 C. Serial dats Is antsred at Input D,
H = high level (stesdy state), L = low level (stasdy atete), M - t leny Input, Including ]
b= transition fram high to low level, T = transition from low to high level
& b, e, d=the level of stesdy-ststs input st inputs A, B, C, or D, respactively
Qpg. Ogp. Acp. Opg = the level of Oy, Gy, Qg, or O, respectivaly, hafors the Indicsted steady state input conditions were sstabilished
Do Ogn. O, Oy, = the level of Op, Og. Og, or Ggy, respectively, betors the most recant | transition of the clock,
SRS
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TYPES SN5495A, SN54195, SN54LS95B, SN7495A, SN74195, SN741S958
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

HEVISED OCTOBEH 1916

tunctional block diagram VAT

(TP

%_‘ﬂlﬁ‘

—f |
; wathury
schematics of inputs and outputs
‘GbA "L98 Y5A, LIS
EQUIVALENT OF EACH INPUT EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

vu.-—{—-- vccT—- . {}'

iNFUY ; / \_ LAY, J \ i t—uu‘ﬂul

: 1l
aar / 1
o
Musde cumirul Moy = Aniinum M T I [T TR
e e R e Mgy A LN LI All uther inpuis Mo = 40 RLENOM s Al
Al uther inpeis He, = b k3l NUM a4 Lun W= H0O 1L
‘LsubHE ‘LSybH ‘Lsbby
EQUIVALENT OF CLOCK EQUIVALENT OF DATA TYPICAL OF ALL QUTPUTS
AND MODE CONTHOL INPUTS AND SEHIAL INPUTS
Veg ——— ——-— e e M
Vo ————— - = 120 4 NUM
17 i1 NOM 15 k1 NOM r

OuUTPUT

# el ; =
L___._._’i' | —

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) ;

sn5a' [ snbaL [snsaLs [sn7a [ sn m."[snuw uniT]
Suppl\' voliage, Voo lun Note 1] ! 8‘ 7 7 i 8 | 7 | w
Input voltage (see Nots 2) 55 | 65 7 &5 | 65 | 7 v
lmuan:lu- voltage (we Noie 3) b.b_‘-_—sls { b ‘- ') “\.J
[ Ope " 5510 125 01070 _’F :
= u.b_l.u‘l‘w [ s 310 150 [
NOTES: 1| Voltags valuss, axcept intersmittar wOltage, ade wilh respect Lo Natwork ground ter I
4. For the 'LY8_ inpul voltsges must be fero o Busilive with fespect 1o network ground terminal,
3. This is the voltags Letwesn two amitiers of & mulliple smiter npe 1 ensistor This rating sppiies bhetween the clock 2 input snd

the mode contiol iInput af the "95A and ‘LYS,
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WTTL TYPES SN54164, SN541164, SN54LS164, SN74164, SN74L164, SN74L5164
' MSI 8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

st

\:' BULLETIN MO, DL-S 7u1 1836, MARCH 1874 -REVISED O TOBLH 1978
';f'f
i e Ga Enable/Disable) Serial Inputs -
| ot | sable) o SNG4 164, SNB4LE164 . .. J OR W PACKAGE
e Fully Buffered Clock and Serial Inputs SNB4L164, SN74L164 ... J, N, OR T PACKAGE
- : ; SN74164, SNTALE164 . .. J OR N PACKAGE
e Asynchronous Clear (TOP VIEW)
[CVAL VA RY
,_A.._.\
TYPICAL TYPICAL Oy CLEAMCLUCK
TYPE MAXIMUM
POWER DISSIPATION U_”l_l:ﬂiﬂ l U ]
CLOCK FREQUENCY ‘ |
164 36 MH2 21 MW per bit ( i [ :|
sy
‘L164 18 MHz 11 mW per bit : e gresemil I
‘LS 164 36 M2 10 mW per bit | ‘ g Lo SO ||
description ‘ | |
These B-bit shift registers feature gated serial iInputs { ||
and an asynchronous clear. The gated serial inputs (A { (ot ]
and B) permit complete control over incoming data as —1 _rL J T !
TR
& low at aither (or both) input(s) inhibits entry of the o BT T 0y, Gno
new data and resets tha tirst thip-flop to the low level SERIAL INFUTS QuTPUTS
at the next clock pulse. A high-level input enables the positive logie: ses funclion 1aie
other Input which will than determine the state uf the

first T fiog. Dats al the serial inputs may be changed while the clock s high or luw, But only inlamation imeating the
solup requitements will be ontered, Clocking oceurs un the low-1o-high-level transuun wl the cluck input. Al Inputs eie
diode-clamped Lo minimize transmission-line eftects,

Saries 64, 541, and 54LS devices are charscterized for operation over the full military temperature renge ol -55"C 1o
126°C, Saries 74, 741, and J4LS devices are charactarized for operation trom 0°C 1o 70°C.

FUNCTION TABLE

INPUTS OUTPUTS
CLEAR [CLOCK | A 8 | 0p Qg ... Oy H = high level (stsady stetal, L = low level (stesdy siste}
L X Y X L L L K o= ipralevant (any inpet, Including trensitions)
H L x X |Qao Qgo Qno 1 = transition fram low 10 high level
Q0. Ggo. Qpg = the levei of g, Qy. or Qpy, respectively, Lelure the vl bl
H ' W H Qan QGn staady state inpul ConAltinng wers ssiabished
H |t L X L Oan QGn Qan. QGn = tha levsl of G o Og befars the must recent t tanution of the
& v t
H 1 1 e L L Gan OGn clock, Indicales & one-oit shift

schematics of inputs and outputs

.

i

‘164, "L164 Ls1e4

EQUIVALENT OF EACH INPUT| TYPICAL OF ALL OUTPUTS EQUIVALENT OF EACH INPUT

TYPICAL OF ALL QUTPUTS

T - .
iNPUT - = IHVUYT_'“LT-_ _[:
— OUTPUT
OUTPUT I ) 4
4 v
164 Heq = 4 kil NOM 'y
‘L164  Fag < 8 kil NOM
64 A = 200 11 NOM Clear, clock: 17 kil NOM
Libd A = 400 (1 NOM Secial In: 26 kil NOM
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TYPES SN54164, SN54L164, SN541S164, SN74164, SN741164, SN741L5164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

REVISFD DCTORER 1976

typical clear, shift, and clear sequences

tiran Ciran

functional block diagram

- .
2 .
CLEAR CLfAR CLEAR
R Oy " op n ag
b cx b o cx
L LI T -’_-{'& g J
1ru (A1) ‘llll !Ii?‘ nn

DUTRUT DUTPUT olrrrgr OUTPUT DuTeEyT (T
O fip g Op ag Oy

cEmiAL Feils -
INPUTS n 2 1
]
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