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Abstract

In present is development technology and industry which electric
system was used usually to have objections , it is cause electric equipment
and machine engine which was used in induétry working , was demaged , it is
cause product is less or stop . In this thesis was showed that design ,
built and testing , automatic step transformer voltage stabilizer which all
of working system was controlled by electronic circuit , by using op-amp
for compare signal input voltage with reference voltage and take signal
output voltage control connecting tap of step transformer . Primary coil of
transformer have point of .tap for output veoltage out to siluation which

stick can'working equal 220 volts and can take load about 2.5 KVA .
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2.9 AUTO ~ TRANSFORMER
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BuLLRILLLESSHAN Auto - transformer WhuniuFanAgaiuns

(S LARRUINTE]  transformation ratio AAuURN RN (NS LRnily

Su 2.37 Auto - transformer
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. u.u, Cu. W Auto (Wy) (1-1)Xu. U, Cu BRI ST TN (W)

—
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Qrdszudn Cu 6 = Wy - Wy
= Wy - Wy (1-1)
a
= Wg
N

ot 1

ﬁbﬁhﬂﬂiUﬁ:wﬁhQ:Lﬁuuﬁnﬁhtﬂa a H1fna 1

N9 Auto-transformer 3haf iHad mns a AauwnAuvite #atl

1. \HETa Ly voltage drop 183#d cable FREEIMsE SpEng
Auto transformer #BLEENLEIUW cable ffu 9

2. Affuih start 109 induction motor WSIwiNg start Ty
FuN509iA1 voltage 109FITULEIWNENRS 50% ~ B0% 283 full load 1O
motor

3. Afifiu furnace transformer vt supply Fumnzan (Hasns
WU furnace winding Wﬁﬁﬂﬂﬂtﬂﬁnﬁﬂﬂﬁiﬁﬂﬂﬂ supply 230 V.
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I, = Vg = 400 = 1
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80 A. I, = 400X 100 = 80 uamf
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L/s, 6,B00/5,000 V. SV wuaWiiasussnin A e.m.f./turn = 8 V.

By = 1.3 Wb/m2

ATk

E = 4.44f pax B (i)
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sadf  4.44%50
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13
= 0.0277 (A9, 1393)

= 277 (519 .74.)
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825

turn of pri. 6,600/8

625

turn of sec. = 5,000/8

. m*uwﬁqﬁ tap #a¥ 825 turn UL (common terminal)
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gy Befiny nfinsaamiBuLRIA s afu nAuIuNTNABe. 2 uuu W
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42387A DU
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0.85

Cu loss
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out. put
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AnaIrVideaan
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AETInTRIRaN + NI LR T anu
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Relation)

su 2.38 WRAIARGINUT
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winding 4a 2 188037 conmon winding VRRLMURIULLT L UEBUSEAILSS LARBU
NG MTaAN IR Sanfan@tisiniu rngy 2. 38 Wiiuen

Surud Hell

Vs = Voo . (3.1)
Vp = V1+V2 .......... (3.2)

Vi, Vo FHwanA199n Eq, Ez.ﬁutﬂaaawn impedance drop "W
winding BENUAREYA L!.?i induced e.m.f. Ey, Eg 2y phase LHisnAu
(inphase) & Vy, Vo fu 3 phase #N3Auidniloy (cut of phase) éwﬂl:u
Vi + Vy S msiunn vector 39T ADLNALRaS 1AUSAEAN LD i

LSRR RRNSHN induced e.m.f. ¥AIBARIA VRRDI LFAMNAINNENUEANN

Wi LtRaseEsHnn Yufa

o] Es = E oo (3.3)
uRe E, = Ep+E oo (3.4)
ua Ey = Ny e (3.9
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E, = By (N + 1)
N2
= Ny *N) By aaeiioi.. (3.8)
No

W0 E,,Eg tBu induced e.m.f. MAnfua pri. USRS sec.ANRMIL
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Vg = Es =~ No

Ingy 238 Winudinriusiaanszuaiall
Ip = It e (3.8)
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I+ Tp ceeeiennn (3.9)

(e exciting current U

1]

NqIq Nolp  veeeeennn. (3.10)

9 (3.8), (3.9), (3.10) W

Ig = I; (1 + Np)
N2
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No
Wi I, = No ....(8.12)
IS Nl + Nz
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17190 4.1 uanednan ldiintseon iodnat lidani st Ll

Aty no load

#na lddanieidn cinput v | dnanlidanisoan toutput Vo)
175 0
180 220
185 . 220
190 220
195 220
200 ' 220
205 220
210 : 220
215 220
220 220
225 | 220
230 - 220
235 0
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117197 4.2 wansdnan tudan soant Todna IWina st dhanas

MY no load

dgnar L mn et Cinput V.

dnan lneoon coutput v.)

235

230

225

220

215

210

205

200

185

180

185

180

178

220

220

220

220

220

220

220

220

220

220

220

\‘3
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798 4.3 uanednan Tdin soont Hednm Tuim s it iintiy

Uty on loed

load R ( wRonly 100 W. 9772 10 @29 )

1j ¢
nssuaumsnﬂaaaﬂssuwm 4.4 wondwils

dnan labiannetdn Cinput VL)

gna lann e9on (output V.

175
180
185
190
195
200
205
210
215
220
225
230

235

219.4

220.5

219.9

220.7

220.7

220.8

220.7

221

221.7

222

222.5
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a9 4.4 wanednan lihnn seent odnan ldinn st dnanas

aniy on loed

losd R ¢ %aonly 100 W. 97u7n 10 A9 )

’j '4
ATrudmnEnRao lTeam 4.4 waniluls

sl eidn Cinput V. | dnanlimnssen coutput VL)
235 0
230 222.5
225 ' 221.6
220 222.5
215 220
210 220.1
205 ’ 220.3
200 221.8
195 - | 219.6
190 219.5
185 219.9
180 221.8
175 ' 0
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a1519% 4.5 uanednan liann soont Fodnan ludna s vt iy

.ums on load

load L ( Motor single phase 1/4 HP.)

. .j 4
nTrudIEnaReslTEy e 3.5 wonduls

oo ldiannerdn cinput voy | dnaenldiannseen toutput Vi)

175 . 0
180 225.6
185 225.4
190 224.2
195 223.3
200 : 223.4

| 205 224

.

| 210 ' 224.4
215 225.1
220 224, 1
225 225.3

l 230 225.5

| 235 0

|
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a9 4.6 uaaednarlalantsoent Sadnanludmatdnanas

Ay on load

load L ( Motor single phase _1/4 HP.)

15 I'4
nTvuamenaaolTrann 3.5 waailuls

dnan laiinnetan Cinput VL)

anan lvvanneean (output V.

235
230
225
220
215
210

205

185
180

175

225.6
225.3
224.2
223.1
223.2
222.4
221.2
220.4
220.6
224.2

219.4
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FUNCTIONAL INDEX/SELECTION GUIDE
MSI/LSI FUNCTIONS OF TEXAS INSTRUMENTS

03 ADDERS
TYPcaL | TymcaL | TYp Power DEVICE TYPE
DESCRPTION CARRY ADD DISSIPATION AND PACKAGE PAGE
TIME TME PER BT = $5C te 125C 0T te J0T
SINGLE 1-8)Y GATED FULL ADDERS 103 ns 82 3 105 mw SN0 2w | snrese ’N 3106
SINGLE 2-81T FuLL ADDERS 148 ns 25 ;s 871 mw SNSag2 Lw | SN LN 108
0 a3 15 ny 20 mw SNSALSEIA | 4w | SnYLSEA | an 1o
N Nles)
SINGLE +-81T FULL ADDERS 10 ns 15 ns % mw SNSAE)A Jw | ShIEIA LN
10 n3 15 24 aw SNS4LS28) | Lw [ SNYaLSTId | am o
10 s 15 ns 76 mw SNSI28) Lw [ snrz) LN
. o " 1 1. N5&H 1D, Iw NT ),
OUAL 18T CARAY-SAVE FULL ADDERS d o n s 3 Sttera) | o
15 m 15 na 2) mw SNILLS L) 2w 1SNYLS)IS) L
OUAD SERIAL ADDERS/SUBTRACTORS 16ns | 240 mw SNsa s [ o SN S | UN 7]
9 ACCUMULATORS, ARMTHMETIC LOGIC UNITS. LOOK-AHEAD CARKY GENERATORS
TYPICAL | TYPICAL | TYP TOTAL DEVICE TYPE
. DESCRPTION CARRY ADO POWER " AND PACKAGE PAGE
TIME Tme DISSIPATION ~3$5C to 25T 0C te 26T
Tns 1" 800 mw SNSISIN Lw [Snusin | am
81T ARITHMETIC LOOIC UMITS/ +18 ns LN 107 mw SNSLSI81 Lw L SnrLsia LN 210
FUNCTION GENERATORS N 12.% na 24 ns 455 mw SNSaIBI Lw | SNIIS iN ]
46 n3 | 20 M3 $25 mw SNT4S31 N 320
. T as 260 mw SMNS I W {SNYsIR2 Lk
LOOX:AREAD CAMAY GENLAATOAS 13~ 190 mw | Shsan sw | smram an | 3
GOIT PaRALLEL 0wm 0 720 mw SNMSZE Lw [snusm wn | 210
BINARY ACCUMULATORS
22 MULTIPUERS
DEVICE TYPE AND PACKAGE
PTION PAGE
pescen N 33T te 15T 0T te 20T
23-Mriz 0-BIT-BINAAY AATE MULTIPLIERS . SN34sT 3w | SN N " _|
23-Mr47 DECADE RATE MULTIPLIERS SN3AIEY IR AR LN 92
2-B1T-37-4-BIT PARALLEL BINARY MULTWLIERS SNS4LS264 2w | sensze LN 2%
. SNSIS218 3 | snusan N 264
4-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIEAS SHS4IM J.w _{ SNIa2Me 3N 212
SN3422S )W | SNYS IN 2n
T . SN345215 s [snusas LM 285
7BIT-SLICE wALLAGE TAE SHSILS IS 3 | swiasas i
@ COMPARATORS
TYPICAL | TYP TOTAL OLVICE TYPE .
DESCRPTION COMPARE POWER AND PACKAGE PAGE
TIME | DISSIPATION ~35C te IDT 0T te 1T
. T H3 mw Sh3a5IS Lw [SNISEs AN
- DY 82 mw SM3L S8 LWl sKrases LN
4817 MACHITUDE COMPARATORS - oy mw SNSaay Lw | sNras |t
82 20, mvy SNSL s 1 |swres N
. & PARITY GENERATOAS/CHECKERS
TYPcaL | TYP TOTAL DEVICE TYPE
DESCRPTION . EELAY POWER AND PACKAGE PAGE
TIME DISSIPATION =35C te 13T T te ML
8-817 ODO/EVEN PARITY GENERATOAS/CHECKERS 2% a3 190 mw SNS410 J.w 1 5n4100 N 203
13 ns 38 mw SNIS2K 3w | SN1S280 I 29
9-BIY ODD/EVES PARITY GENERATCAS CHECKERS 3 rs 30 mw | SNLS20 | 2w |SmoensS?0 | anm
™ OTHER ARITHMETIC OPERATORS
TYPICAL | TYP TOTAL DEVICE TYPE
- DESCRPTION DELAY POWER AND PACKAGE PAGE
TIME XS SIPATION ~35C 10 1T 9T te JoT
. ns 50 mw SNSISE W | SNISH LN
10 ns 30 aw SN3AL SIS LW I SNTILSK LN
OUADRUPLE 2-iINPUT PE:iL:il'v:ﬁ:_ ' s 150 mw Shsast Lw | snress Ln ne
GATLS WITH TOTEM-POL 55 VS - snsans fantismamnw  |any
10 oy 30 mw SNsaL 538 | J.w [SnreLsas | anm 32
¢-53T7 TRUE/COMMPLEMENT, ZERO/ONE ELEMENY " 03 200 mw SHS4MB) LW | SHIaHgY LN 117
QUADRUPLE EACLUSIVE DR/NOA CATES 3 ns 325 mw SM35153 AT LN 158
OCUADHUPLE 2-INPUT EXCLUSIVE-OR GATES o T ew . [snsaLsed | oaw [LNTacsie | am 1%
wiTH OPEN-COLLECTOR DUTPUTS 21 ns 150 mw SN34IE LW ) shnss i
OUADAUPLE 2-iePUT EXCLUSIVE-NOR GATES 19y © mw SNYLS266 | sw [snrasrs | am 250
8 BT WY sl TWO'S COMPLEMENT/MULTPLIEAS - SN S | ow [SHICSIN | o
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.SSI'FUNCTIONS OF TEXAS INSTRUMENTS

A9 FLP-FLOPS (CON‘[W(‘D)

TYPCAL CHARACTERISTICS | DATA Twats . OKVKE TYPE °
oESTReTOn [ PriF-F SETUR [HOLWD AND PACKAGE' PAGE
: . () (mw) . (ne) ‘{ins) | =33C 1o 125T - 9T te 10T
» ) of o1 | SHSeT) Lw | snte ) o8
SINGLE 3 3.8 or o4 | SnsaLn ILNT | SHIL LNT
FULSE-TRGOERED ™ O3 o1 ®i | SHSwaz | LW | SMIem? N
» w0 [ | swsanz” sw | snnmz LN ]
. ) 3 ot vi | snsumz LN T smun InT
_ BE) 0 ot TR 3w | smaen n
. ® 0 ot o1 |snun 1w | snnm ) 100
3 3e - o1 81 |srsn anTiswoany  |inT) -
DUAL . b ] [ ] ot ol | Snsads 1w | SNIuae N
PULSE-TMGS € LD n “w. . or o1 [smiem Lw | snum an [ 10
: Y ] or o1 | SN LW | SNTeTs TN s -
c 3 3.8 o1 o5 [swsan N Tisven  lany
0 [ or sl | SHlO ) -] SMNI4107. 1N 13
e ) 3 T1 | SKMSTHe W jSnusn LN
PUAL o b 11 31 | sesanms Lw | swrea. [
s . < to}
TYPE »n 0 st ar iswsesi | awcfSNTSIE | oak g
. 2 3 Q 0t 3t 1 SN Jw | senne P
3 . & 501 151 | SN LK, T]SHIMN ILNT
SINGLE )X s ¥ - -
wiTH OATa LOCKOUT . » 100 n 31 |aene 2w’ [ snune e |z
DUAL > . : -
e oata Locaour . n n . or >or | Swy L‘H SNMIN LN » .
15 The wrow mecoms D o0pe of Do G0k e woed 7 Peferencs ¢ 1 hor the nory edge. | Ko O feitng ecga : .
. - * 49 QUAD. HEX. AND OCTAL FLPFLOPS (CONTINUED) * L
F-F FOWER | DATA TRES DEVICE TYPE - K
¢ DESCReTON rEn| FaEQ PER © | SETUP [ OLD ANO PACKAGE PAGE
PRG . |Frue-rLon] (ne) | (ne) | —3T te i25C TC te 10C
DTTPE >5TATE min I ] EXi O |SNSALSHAs] 4 [ SNIALSHMAs| LW
ENABLE " s | soren tTaw [-200 | o Iswsaswe ] 3 fSNILSIW ) LN 35,
100 MH2 % aw st- ] -21 |shssans ) ] swiasIne LN
| W] 10.bew o1 ST ) SNSULSITT > | SNrLsan | oan j
O-TYPE T EwadtE o | wuwz] weew | wr T} st swswsin | ow swralsm | aw ;s
: 4 | wawz] 0.6 mw o1 ot Tsmswsan' | 3 [snwrasam | oaw
N 0 W Daw | 2] YIREL . 2] f] ST AN 26 .°
) a i 108 mw 1 st 1snsa s 3 jsniwsm ' un !
XNl T aw w01 ST |'SNSHE R s.nunn LN
o-TYPE waTh CLEAR . ¢ | vzl wsew o 201 31 |swswsire | aw [swoasine | ad | 2R
N ew | 51 o 31 -fSwsasin Jw | SHNUSINe LN .
. TS sk 3 ww X 31 | SNSUTS Lw (SN - b
- S ] s | aeme] esew | b1 s1 [sesasims | aw fserasis |oan | 2
) X toaen] TS aw st 31 |swaesis - | aw Iswusis -7 am
FR TYPE waTw SEPAMATE LOCK) & 50 Mz 75 mw 3 19l | snsen ) SNIITS L.
‘T R TYPE wiTw COnadm 03 OCK [ a3 My 43 mW [Xi 201 | 5h54IT8 Lw [SNIQM T ) LN 256

: 08 MONOSTABLE

MWTORS WITH SCHITT TRGEER BFUTS .

OUTPUT TYP TOTAL {° DEVICE TYPE | . H
DESCRITION O oF meUTS PULSE POWEN : - AMD PACKAGE . PAGE
: POSITIVE | NEGATIVE | RANGE | ODISSIPATION ~33C (e 15T UT te NT .
S"NOLE ' 4 o8 m=-71s » -'. SMHIA2Y +' SHIZL Lk VR
[ T ©we-20 s © aw swsaLaze Jaw Y |SHreLan jam¥ !
) ) Waa-Ns 7 mw i SHRLSI el
ouAL ] ] . W -4 > 7 mw SHS S22} PR 280
. ] s 0 m-1s 0 mw s'quzz[ LN
v ) man-2rs]  iwemw " fswuze - | tw
39 RETRGGERABLE MONOSTABUE MULTIVBRATORS S :
0 OF s RECT oUTPUT | TYP . OEWCE TYPE
DESCRITION et c PULSE } TOTAL AND PACKAGE PAGE
- FOSITIVE § WEGATIVE LEAR | pance | power | -35T 10 18T AT e RT
N ] Yoo | s me-| 30 awSeLSI ‘ 1w |snise | o
SINGLE ? | A 4 Yer [aSma-am | hismw CSNSaZ T oaw | SNYORZ PN N BPTY
2 H z Yer 90 ma—oe | S5 mW  SNHLIZZ LLNT (SN2 HUNT .
L 1 [ Yor S as—m ] R mw SNLLSIZ) I LW | SNILSID) ’H
ouaL [ [ Yer | 48 ns—or (230 mw Swytd | AW [SNIUD ik 147
' ‘ T l ves | meem |vsewlsmain | o fswunin | oaw




5486/ 7486 Quadriple 2-Input Exclusive-OR Gate

86

Schottky TTL High- Speed TTL Low-Power Schotthy TTL Standard TTL Low-Powar TTL
. Package . Package . Package . Pachage . Package
D T D D T D T D T
evice Type c PIMC evice Lype CIPTmICH evice Type cIpImIcH ovice |ype CIPImcH evice Type ClelmicH
Ti SN34S o b SHK 56 D4 =_Exr ¥ o B Gelnali gl
SRIeSH DITH SNILS TaNT SNias [ClG I yonaial |
[T o3 "C [ » Q] F ML F M 36 O F
FAIRCHLD . Knn AL KIu i/ oS 0| xp F REFCravFCwiane  JOYPQE
MOTOROLA SNNLSK &8 Fm P 1
NSC OMSIL S P o [ JEPRT] D OMSaLas EANE F
O™ 1458 Y B OMYIL 306 3 OMrass 3 (VNN DM7ag 0p QY FQ
PHUPS NS 0 HISLS86 [ FIH21/7486 [€
i i S%4d6 FOIW@ O
SIGNETICS wan HILSK A s HIs , F (DA
SEMENS FUANI [0
TSlJ J4L S s MB4e4s @}@
HTACH 014584 POY HO ML 586 p< nD1/HD 2526 [cE@e
-4
MSUBISH MY4L 536 20 M X206 IPGY
heC T4 538 C o ~PB208% DY -,
TOSHBA [ Py

Electrical Craracteristics SNS4LSB6/SN74L.586

absolute maximum ratirgs over operalimg lree-air. temperature range

Swivly whiaye VOO v Operdiing hoeae | SH3ets —55°C 16 128°C
ot vOlage v temperatue tange | SAlels oc o 19C
] Sioage tempeatire sange —65C 10 150°C

recommended opsrating conditions

SNS4LSBE | SNT74LS66
WM NOM MAX| M NOM sax | YT
Sk vollage VOO s s s.afes s sas| v
monelevel o cwrent 10y ) ~ 0 — 300} »A
Low level ovipt Swrent. dog 4 8] mA
Opararing free- s tempmr atwea Ty —$5 125 0 Wi <

slectrical characterislics over reconmrended cperalirg free-ar tarperatre rarge

SN74L586
PARAMETER ® EST CONDITIONS wraT
AMETE T ' [y Tvpy max
Vir Hhoprlevel sout voliage 2 N v
Vil Lowine wpit voliage o.8] v
Vi v clarp voltage Ve =MIN L= —1ima ~1.51 v
N v MIN, .
Vo  Hegriers ouipel wohtage cc= Vin=2v 7 3 v
- Vi =V san. b = = 800uA
Yo Low-love ouipul wo'tage VGC = MiN, gL mAmA [ ¥+ 0.4
T pol Csent Al Mbsinm 1pat Vin=3v. v
L] g Vi =¥y mas ligy "emA 035 0.5
[ an Fhgrieve woul Cwrent VEC»MAX, V=V 0.2] ma
W Low-level woul Curom veeaMAX, V=20 Wi wA
M, L4V =0.
‘oS Shor 1-OrCsl ouifat Garent o ch- A, Voo e —
Yoo o MAX, -3 ~42| ma
Icc Suppdy Qerent VGG =MAX, Seq Noie I [ R} 0] ma
R A ¥, v, °
tp.m [trom A o B Orvnar Tow To vt ) 1 2)] ™
oL | ¢ Ta=23C- 10 V1 s
tPm |Iim Ao B q_--pﬂ [ 0f
|0rhe
Tor | went Rasig AL~ 20 2|

Pin Assignmants (To;; View)

0] .
{

T DT

A 18 M 2 28 27 OND A 18 v 21 2a 28 GND
poaitive kipc: Yo A (DB - KB+ AD

poative ke Y= A (D8 » KB +» AB

l&JLSJ

lﬂ Vx 24 20

pow tive m:Y-AOa-xnoAB

Fuhction Table

INPUTS | ouTPUT
A ] v

zxrr
Trxr
rzzr

H = ngnitevel L = Low-lews)

NOTE :ICg is measwed wih the puts gounded and Ue outpats open

Stiona for the spp-cabie IrPe.

T Fo condiont thowa B8 MN o MAX, uBe The MSvopriate veha 3 wnder ndnd opersting

3 Af (yptal waives we A VCC =SV, TA=25C

® Nol mue than One tadpul DAY Do Shoried 31 2 e,

o IPLH  Proppaton delop tema, bow10- b - lovel ovipat
1Py robeguon dulby Lema, g L lowtevel oupt
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5437474374 Octal D-Type Transparent Latches and E‘dge-Triggered Flip-Flops

Schottky TTL High- Speed TTL Low-Power Schottky TTL Star ‘ard TTL | Low-Power TTL
Package ! Pachage Package . Package .
Device Type Device Type—7—T—1—| Device Type Device Type Device Type}—
P IcTrIMcr CIPIMICF CiPimfcr ciP[m|cF
11 SN$aSIN K t b4 8 ShiM 53 ]
- Sn1a5)28 s alesi Vo SreleL SIN J i R 1 .
+ : ! — :
FAIRCHILD i —t——] T , =
g T T
1 )
MOTOROLA — , b1 -
— "
N_. s c I i - ll G- F
PHILIPS T s
i
1. .
SIGNETICS i — ]
T
i .
SIEMENS ] R
T s
FUUITSU > ]
HITACH i Ny
F '
MITSUBISH —
NEC 2
T T I
TOSHIBA i T
Electrical Characteristics SN54LS374/SN74L5S374 . S,
Pin Assignment (Top View)
absolute maximum ralings over operating free-air tamperaturs range o)
A
Supoty votieps, Ve Tv_ | Operaing kee-aw [swsas] -55¢ 10 izst PO S S S N S N S N
Input voilage n Iemperdtuie sange [SNM.S oT w0 0T nifmjulfv|jwt]ntin]|j[inlin -
Siorage 1amperature (a0 =85C 10 150T { r 4 " =
recommend operating conditions
- SN54LSIT4 SNTaCs57e_1 o
MIN  NOM MAX ! MIN NOM MAX
Suopey vuitege. Voo €S s ssiam s 5.5 Vv .
=~ % | ” l'”"’l. LREL)
[_noh-ever ouiput vollags. Von e 1 . =400, »A w: : LRI rl:‘n':n;'r
_Hagn-level wiipat current, dgn Ty 16] ma -
Hgn | 48 (1]
walh of CIOCK enadl 3 ]
o1 et by et [Com] 13 n e , SNSLSITE [} SWTALSI4 (4, N}
how 1me. Inosg ot - rY] s SN545374 1B SNYaS374 (2, N}
— 201 2] L
o Semperatwre, T, -5 1] (2 wj T
electrical characteristics over recommended operating tree-aw . ' LSI%a 3374
temperature range (unless otherwise noted) FUNCTION TABLE
PARAMCTER . TEST .CONDITIONSS  [sin TYP sax |umT - )
Vi Mighavel woul vollage 2 v oU ctock P | ouTruT
Vi Low levsl moul voilsge 098] v CoNTAOL -
Vi 10pul clamp vollage VECmMIN, hym - idma -5 v L ! "
v Hegrrimve! owiput voil vegmMIN, Viy=2v. 24 v " ! . Y
o e Vi # ¥y mar, iy mMAR | L L x o
VGG M, H X X z
VoL Low-lovel Culpul vo=tdpe V=V, o =tema 0.3 8.5 v
AL TALT ) :
Oft-state cutput Gurrent, VCCmMAX, Vjy =2V, N .
1 A
OZM v teval vottage apphed vo=2.1v 0 -
, ° Olrsiate cuipul auwrent, VeC Y MAR, ViV, 1 »a
DIL  covel volligr apobed Vo 0.4V >
N tnput curent a1 . VG TMAR.V e TV 0.1] ma
NP il YOl Bpe
™ Foph-levet iput Cwrent Voo =MAX V=LV 0! A
L Low-lovel mputl Ouwrrent Voo =MAX. V= 0.3/ “0.4] ma
198 ShorI-Cu ot Dutpul owrrem § veg e MAX -0 130 ma
VGG WMAX, - ]
icc  Swelr curent Outpul conurot oy sav L5374 LU e
switching characteristics. VCC=5V. TA=25C ©
parameren | FTOM 7o TEST CONDITIONS MIN TYP MAX | umT :
(ineuT) | ouTPUT) - .
Ymas 3 0 Mg .
i
::"" Oata Amp O - i
My N
Cp=apf, A =m0,
194 " Clocs o0 . Lo aef. R =k . 5 2 . N
¢ Am Q See Noles 2 ara ) — { n
1ppy enadie L] n
Pz Owipwt | 20 n
2L Coas | A0 oy .
enz Ouipnt om0 CL=%F, Ry =620, 1) £
9y 7 Cunvol Ses Nows ) M 14 23
1 For condelons 3nren 81 MIN o MAX, use the ALY A18 vaAe AeC:hed WAder feCOmMmenced NOTES. 2. Masmem cloch Beguency 13 1v3100 wiih 3% Gulputs 104080
Operatng Candinms 3. See a0 Covuly a0 wasehsng On page D i1
3 AR typcar vamed w0 21 VECRYY Tom2iT. fmgr Bmasmum COCL b eOurnCy
MOt more 1han one (DUl SAGUA] Be BAOried 81 B 1ume MG OBtDn OF the Shorl CuCwt BrOUK 1PLH = Po0ejal0n Colby bme, weto-tegh-lrvel ovioul
AO1 0rcovd ONe 2eCON Pl B OPssHI 0N Otlay 1. A ga-io 0w i ewl Butast .

1P 21 #0ulpul enadw tume 10 Mg twret
P B oviput eeble tumg 10 b oe
1Pl SONDu Gasde Ime S0 AR ol
17 SOt Osatme 1y RUm D levet
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LM124/1M224/1M324, LM124A/LM224A/LM324A, LM2902

low power quad operational amplifiers

general description

The LM124 series consists of four jndependent, high
gain, internally frequency compensated operational am-
plifiers which were designed specifically to operate trom
a single power supply over 3 wide range of voltages.
Operation from split power supplies is also possible and
the low power supply current drain is independent of the
magnitude of the power supply voltage.

Application areas include transducer amplifiers, dc gain
blocks and all the conventional op amp circuits which
now can be more easily implemented in single power
supply systems. For example, the LM 124 series can be
directly operaterd off of the standard +5 Voc power
supply voltage which is used in digital systems and will
easily provide the required intertace clectronics without
requiri}\g_lhe additional 15 Vg power supplies.

unique characteristics

® In the linear mode the input common-mode voltage
range includes ground and the output voltage can also
swing to ground, even though operated trom only a
single power supply voltage. N

» The unity gain cross frequency is temperature
compensated,

» The input bias current is also temperature
compensated.

advantages

®» Eliminates need for dual supplies

» Four internally compensated op amps in a single
package

®» Allows directly sensing near GND and Vgyy also
goes to GND

» Compatible with all forms of logic

= Power drain suitable for battery operation

features

» ‘Internally frequency compensated for unity gain
Large dc voltage gain 100 48

® Wide bandwidth {unity gain) " 1MHz

{temperature compensated)
= Wide power supply ronge:
Single supply 3 VD.C 10 30 Vpe
or dual supplies £1.5Vpc 10215 Ve
®» Very low supply current drain {8004A) — essentially
independent of supply voltage {1 mW/op amp at
+5 Vpel

® Low input biasing current 45 nApc
{temperature compensated) .

®» Low input offset voliage 2mVpc
and offset current 5nApe

Input common-moxle voltage range includes yround
Ditferential input voliage range equal to the power
supply voltage .

®»  Larye output voltage OVpeto V' - 1.5Vpe
swing

connection diagram

Dual-in-Line and Fiat Package

OUTIUTS WIUTE  WwuTe” CMD WUt ) ePul )T outPuT)

1) ln 17 "

B

Nyt

OuIrNT ) iUl 1t st ” v Lo R VLR S TR R )
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Order Number LM124D, LM124AD, Order Number LM124J, tM124A),
LM224J, LM224AJ, LM324),
LM324AJ or LM2502J

LM224D or LM224AD
See Package )
Order Number LM124F, LM123AF,
LM22AF or LM224AF
See Package 4

See Package 16

or LM29502N
See Package 22

schematic diagram (Euch Amplifier)

-

Order Number LM324N, LM324AN



absolute maximum

Supply Voltage, v*

Osttarential Input Voltage

ratings

LMI124/LM224/LMI2¢
LMI24AJLMI24A/LMI2EA

32 Vpg ¢ 816 Vo

32 Voe

LM2902

26 Vpger $1I VoL
26Vpe

LMI24A/LM224A/LMI24A

1nput Current {V)y < =0.3 Vo) {Note )
Oixrating Tomperatute Range

LM124/LM224/A 4324
/L /LMI2 LM2902

50 mA
~40°C to +85°C

fnput Voltage . =0.2Vpg 1o +32 Vpe 0.3 Vpc 10432 Viyr LMI24/LMI24A / 0'C 10 +70°C
Powsr Disspation {Note 1) LM224/LM224A ~25°C to +85°C
Molded DIP 570 mw 570 mw LMI24/LM124A ~65°C 10 +125°C
Cavity DIP 900 mw Storsge Teenpareture Rangs =65°C 10 +150°C ~65°C 10 +150°C
Fist Pack 800 mw Lead Temperature (Saldering, 10 seconds} 300°C 300°C
Output Short-Circuit to GND (Ons Amplitier) (Note 2) Continvous * Continupus
V' $ 15 Vg and Ty = 25°C
. . et +
electrical characteristics (v'=+5.0Vvpc, Note 4)
LM124A LMI24A LMI2¢A LM124/1M22¢ LMI24 LM2002
PARAMETER CONDITIONS UNITS
MIN  TYP MAX | MIN  TYP MAX | MIN TYP MAX | MIN TYP MAX |[MIN TYP MAX | N TYP MaAX
Input Otfset Vohags Ta ® 25°C. (Note 5) 1 H 1 2 3 12 25 12 17 12 17 mvpe
inpul 8135 Curtrent NNe) o ing-1, TA ® 25°C 20 80 0 45 100 45 150 45 250 I 250 fADC
Note 6} )
lnput Difwet Current HiN(e) = NG~} TA > 25°C 2 10 2 S 20 1 130 5 250 15 150 nADC
Input Common-Mode | V* ® 30 Vpe, Ta » 25°C [ whast oo s| o vieisl 0 0 viaistoo vi-18] 0 vi-rsl vpe
Voltage ‘Range {Note 7)
Supply Current Ry =, Vg © 30V, (LM2802 Vg » 26V) 15 3 15 v 3 15 2 w53 15 3 mApC
AL * % On AltOp Amps [ . ] 2.7 0 12 0.7 12 0. 12 0.2 12 mADC
Qver Full Temparature Range .
Ta*25°C 3 mADC
Large Segnal Voltape v* e 15 vpe (For Large Vo Swing) §0 100 60 100 25 100 80 100 % 100 ’ 100 VimV
Gain AL 2240, To=25°C
Output Volage Swing | R » 2 k{1, TA » 25°C (LM2902 Ry, 2 10 kSl} 0 v*-18 0 vt-is] o v'-15 voc
Common-Mode OC, Ta » 26°C 0 8 0 8s 65 s 0 85 (4] 10 50 70 ¢8
Rejection Ratio
Pows: Supply DC, Ta*235°C &5 100 65 100 &5 100 &5 100 &5 100 50 100 a8
Rejecrinn Rang
Amplitier-to Amphlier 1o 1hH21020kH2, Ta * 25°C -120 =120 ~120 =120 =120 ~120 a8
Coupling [Note 8) {input Referred)
Output Current
Source Vin® = 1vpC. VinT - 0 Vpc. 0 e 0 40 0 40 0 40 20 a0 o e mApC
V' 15VpE. Ta = 25°C
Sink VINT ® 1Vpe Vin* 0 Vo, 20 10 20 10 2 0 2 10 20 10 20 mApC
v* e 18 Vpe, Ta~ 26°C
VINT v 1VpC. VIN' = 0 Voe. 12 80 7 60 172 $0 12 60 12 50 »ApC
Ta *25°C, Vg *» 200 mVpe
Shoet Curcuit 10 Ground | Ta = 26°C, (Note 2) 40 60 40 0 60 40 60 40 60 40 60 mAnC

68
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electrical characteristics {con‘t)

LMI24A LM224A LM3I24A LM124/LM224 LMI24 LM2002 .
PARAMETER CONDITIONS UNITS
. MIN TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
Input Otisst Voltage iNo1e B} 4 ] H 27 19 210 mVpe
Inout Difvet Vottage - | Rg = OR ' 7 20 7 20 T 7 7 ) wre
Drift
Input Otfret Current hinge} = ING-) 0 , 0 7% 1100 2180 45  £200 rADC
Input OHset Current W0 200 10 200 10 300 10 . 0 ' 10 pADC/'C
Drift
tnput Biss Current liNge) Of IIN{=} 40 100 40 100 40 200 40 00 L $00 40 500 rADC
tnput Common-Mods | V* ¥'30 Vpe 0 vt-2 | o v*-2| o vt-2| o vi-a (o vt-2l o v*-2 voc
Voltags Rangs (Note 7} ’ .
Largs Signat Voltage v* = 415 Vpg [For Large Vo Swing) 25 26 15 25 15 15 . Vimv
Gain RLD 2k
Outpul Voltage Swing
VoM v* e +30Vpe, Ry » 240) 28 26 26 26 26 22 voc
AL2 100 27 .8 27 28 27 28 27 28 27 28 F£] 24 voc
vou vt eSVpe. RLS10EN H 20 s 20 5 20 H 20 3 20 3 100 | mvpe
Ovtput Curtent ’ .
Soures VIN® s +1 VDo, VIN =0 Vpe. Vi s 1Bvpe | 10 20 o 20 0 20 0 2 10 20 b2 mA
Sink ViNT = 1 Vpe. VIN' = 0Vpe. Vi = 1B Vpe [ 10 18 s [ 5 [ 5 [] 5 [ [ 2 ) mA
Ditferentsat Input - : v* v* v v* vt v* vpe
Voltage {Note 1}

Note 1: For operating et high 1emperetures, the LMI24/LMJI24A,LM2902 must be dersted based on 2 ¢125°C manimum Junction tempersture and s thermasl resistance of 176° C/W which applies for the device
soldersd in 3 printsd citcuit board, operating in o still air ambient, The LM224/LM224A snd LM124/LM124A con be dersted besed on ¢ +150° C maximum Junction tampsrature. The dissipstion is the total of sil
four smplifiers—use externa! resistors, where possible, to allow the smplifiar 10 satyrete or 10 reduce the power which is dissipsted in the integrated circuit,

Nots 2: Shortcircuits from the output 10 V* con caure excessive haating end sventus! destruction. The maximum output current is PProxim; 40 mA indepandent of the magnitude of V*, At values of supply
voltape in excess of +15 V¢, continuous short<ircuits can excesd the powsr dissipstion ratings and cause eventus! destruction. Destructive ditsipetion can result from simultanecus shorts on ell smplifiers.

Note 31 This input currant will only exist when the voltape 21 eny of the inpuy lsads is driven negative. It is due 10 the collector-bats junction of the input PNP transistors bacoming forward bissed snd thereby
acting s input diode clamps. In addition to this diode action, there Is o130 laterst NPN parasliic transistor sction on the IC chip, This transistor sction can couss the output voltages of the 0p smps 10 go 10 the V*
voltage level lor 10 ground for 8 large overdrivel for the time durstion that en input is driven negative. This it not destructive and normel output states will re-establish when thy input voltegs, which was nepetive,

" again returns 10 8 valus graater than —0.3 Vpg.

Note 4: Thew wecifications apply for v = +6 VDC snd ~55"C < T < +125°C. unlets otherwise stated. With the LM224/LM224A, all tempereture specifications sre limited 10 ~25°C < TA < +B5"C, the LM32¢/
LMJI24A tempersture pacifications sre limited 10 0°C <TAS 10 C, Ond the LMZ502 wpecifications are fimited 10 —40"C <Ta g +86°C,

Note5: Vg = 1.4 Vpg, Rg » 0N with V* lrom B VDC to 30 Vpc: and over the full input common-mods range {0 Vpegto V’ - l & Vvpcl.
Nota 6: The direction of the Input current is out of the IC dus 10 the PNP Input stage. This current is ially . dent of the state of the output 30 no losding changs exists on the input tines,

Note 7: The input common-modae voltege or aither Input signal voltage should not ba sllowed W go negstive by mors than 0.3V, The upper and of the common-mods voltsge range is V* =15V, but elther or both
inputs can 90 10 #32 V¢ without damags {+26 Vpc for LM2502).

Hote 8t Dus 10 pronimity of extwrnal components, inwre that souling Is not originating vis stray cspecitance between these extarnal parts, This typlcally can be detected o3 this typs of ¢opacitive incresses st
~
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typical performance characteristics
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typical performance characteristics (LM2902 only)
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application hints

The LM124 series are op amps which operate with only
a single power supply voltage, have true-ditferential
inputs, and remain in the linear mode with an input
common-mode voltage of 0 Vpg. These amplitiers
operaie over 3 wide range of power supply voltage with
little change in performance characteristics. At 25°C
amplifier operation is possible down 1o a minimum
supply voltage of 2.3 Vp..

The pinouts of the pachage have been designed to
simplity PC board layouts. Inverting inputs are adjacent
to outputs for all of the amptlifiers and the outputs have
also been placed at the coiners of the package {pins 1,
7, 8, and 14).

Precautions should be taken to insure that the power
supply for the integrated circuit never becomes reversed
in polarity or that the unit is not inadvertently installed
backwards in a test socket as an unlimited current surge
through the resulting forward diode within the IC could
cause fusing of the internal conductors and result in a
destroyed unit.

Latge ditferential input voltages can be easily accom-
modated and, a3 input differential voltage protection
diodes are not needed, no large input currents result
tiom large differential input voltages. The ditferential
input voliage may be larger than V* without damaging
the device. Protection should be provided to prevent the
input voltages from going negative more than 0.3 Ve
{at 25°C). An input clamp diode with a resistor to the
IC input terminal can be used.

To reduce the power supply current drain, the amplifiers
have a class A output stage for small signal levels which
converts to class B in a large signal mode. This aliows the
amplifiers 10 both source and sink large output currents.
Therelore both NPN and PNP external current boost
transistors can be used to extend the powers capabitity of
the basic amplifiers. The output voltage needs 10 raise
approximately 1 diode drop above ground 1o bias the
on-chip vertical PNP transistor foY output current sinking
applications,

For ac applications, where the load is capacitively
coupled to the oulput of the amplifier, a resistor should

Voltsge Gain

" I I
T L2 1]
= m
z
s By = 2800 —]
ot .
“ »
-~
)
o
>
)
g "
3
o

» 1] » »

v® - SUPPLY VOLTAGE (Vec)

be used, from the output of the amplifier 1o ground 1o
increase the class A bias current and prevent crossover
distortion. Where the load is directly coupled, m in de
applications, there is no crossover distortion,

Capacitive Joads which are applied directly to the output
of the amgplitier reduce the loop stability margin. Values
of 50 pF can be accommodated using the worni-case non
inverting unity gain connection. Large closed loop gains
or resistive isolation should be used it larger load
capacitance must be driven by the amplifier,

The bias network of the LM124 establishes a drain
current which is independent of tie magnitude of the
power supply voltage over the range of from 3 Ve to
30 Vpe.

Output short Greuits either 10 gropnd of 1o the positive

power supply should be of short time duration, Units
can be destroyed, not a3 a result of the short circuit

" current causing me1al fusing, but rather due to the large

increass in 1C chip dissipation which will cause eventual
failure due to excessive junction temperatures. Putting
direct short-Circuits on more than one amplifier at 2 ime
will increase the total IC power dissipation to destructive
levels, if not properly protected with external dissipation
limiting resistors in series with the output leads of the
amplifiers. The larger value of output source current
which is available at 25°C provides a larger output cur
rent capability at elevated lemperalures (sce typical
performance characteristics) than a standard IC op amp.

The circuits presented in the section on typical applicr
tions emphasize operation on only a single power supply
voltage. If complementary power supplies are available,
all of the standard op amp circuits can be used. In
general, introducing a psevdo-ground {a bias voltage
reference of V*/2) will allow operation above and below
this value in single power supply systems. Many applicr
tion circuits are shown which take advantage of the wide
input common-mode voltage range which includes
ground. In most cases, input biasing is not required and
input voltages which range to ground can easily be
accommodated.



typical single-supply applications (v* =5.0vye)
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typical single-supply applications (con’t) (v*=50vye)

Pulss Generator”

Driving TTL Voltage Foliower
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typical siﬁgle-supply applications (con’t) (v* =s.0vye)

Voltage Controlled Owcitistor Circuit

Photo Voliaic-Calt Amplifier
(1

Yo

<
o l
FCELL MAS oy b
ACROSS I}

AC Coupled Inverting Amplifier

AC Coupled Non-inverting Amplifier

A, ¢ 10 1AL o)

N
DC Coupled Low-Poms RC Active Filter :

High Input Z, DC Differential Amplifier

Yo




typical single-supply applications {con’t) (v*-50vy)

High Input T Adjusniable-Gain
DC instrumentation Amplifier
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Vung Symmetrical Amplifiers to
Reduce Input Current {General Concept)
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TYPES SN52555, SN72555
PRECISION TIMERS

BULLETIN NO. DL-S 7312053, SEPTEMBER 1973

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

Up to 200-mA Sink or Source
Output Current,

TTL Compatible Output

Designed to be {Interchangeable with
Signetics SEB55/NEBS5 -

description

The SN52555 and SN72555 are monolithic timing
circuits capable of producing accurate time delays or
oscillation. In the time-delay or monostable mode of
operation, the timed intervat is controlled by a single
external resistor and capacitor network. In the astable
mode of operation, the frequency and duty cycle
may be independently controlled with two external
resistors and a single external capacitor.

The threshokd and trigger ‘levels are normally two-
thirds and one-third, respectively, of Vgog. These
levels can be altered by use of the convo! voltage
terminal. When the trigger input falls below the
wigger level, the flip-flop is set and the output goes
high. When the threshold input rises above the
threshold level, the flip-fiop is reset and the output
goes low. The reset input can override all other inputs
and can be used to initiate 2 new timing cycle. When
the reset input goes low, the flip-fiop is reset and the
output goes low. When the output is fow, a low-
impedance path is provided between the discharge
terminal and ground.

The output circuit is capable of sinking or sourcing
current up to 200 milliamperes. Operation is specified
for supplies of 5 1o 15 volts. With a 5volt supply,
output levels are compatible with TTL inputs.

. . CONTAOL
functional block diagram Vec  VOLIAGK
“ 8
b
w )

L
TRICGLA 2 Q
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P OR P DUAL-IN-LINE PACKAGE
{TOP VIEW)

CONTROL
OIS THRES VOLT-
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sll7l]61]5

112113 (]4

GND TRIG- OUT- RESET
GER PMJT

L PLUG-IN PACKAGE
{TOP VIEW)

vce

ouTRUT 'CONTROL
VOLTAGE

RESETY
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schematic
Eq 47k e
R
[
9 i3
THRESHOLD 1210:. ¢—o0uTPUT
Ll
CONTROL - I
VOLTAGE
. g b VR 1
— g Fund
TRIGGER ) E
N— L
t 220
AESET qr—l [
DISCHARGE ¢ /
}“" iwn %100- 5:7 arn
GROUND ,;7 < *~—e -
100
A AA—
Aesistor vaiues 3hown asre nominal and in ochma.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vo (see Note 1) . . . . R .. - e . e e e e e e .. 18V
tnput voltage (control voltage, reset, threshold, lnggef) .. .. PO . - e - - - «. VCC
Outputcurrent . . . . . . . . . e e e e e e e e e e . . 2225mA
Continuous total dissipation at (or below) 25 Cfree—alrlemperalure {see Note 2) e e e e e e .. . GOOmMW
Operating free-air temperaturerange: SN52555 . . . . . .. .. .. .. ... .... =55°Ct125°C
SN72555 . . . . ... .. . ... 0Cw70°C

Storage temperaturerange . . . . . . .

NOTES:

L

e ¢ e & o e
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—65°C 10 150°C

Lead temperature 1/16 inch from case forGOseoonds .lPor Lpackage M Gt e e e e e . ... 300°C
Lead temperature 1/16 inch from case for 10seconds:Ppackage . . . . . . . . . . . . . . . . . 2860°C
1. All voitage values are with respect 10 Network ground terminal,
2. For opwietion above 25°C freeair tempersture, refer to Dissipstion Desating Curve, Figure 1,
recommended operating conditions
SN52555 SN72555 .
UNIT
MIN NOM MAX |[MIN NOM MAX
Supply voluge, Voo 4.5 18] 45 16| Vv
Input voliage, V) {control voltage, ress, threshold, trigger) vee s Vel v
Output Current, I 2200 $200] mA
Opersting free-sir temperature, Ta —-55 125 [+] 701 °C
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electrical characteristics at 25°C free-air temperature, VoG = 5 V 10 15 V (unless otherwise noted)

NOTE

PARAMETER TEST CONOITIONS SNS2585 . SN72558 UNIT
MIN  TYP MAX [MIN TYP MAX
Threshold voltage level as 3
percentage of sUpply voltage 66.7 66.7 %
, Threshold cument (see Note 3) 0.1 0.25 0.1 025 HA
Trigger vohage level Vee- 15V 4.8 s 52 s v
Vee=5V 145 1.67 1.9 1.67
Trigger current 05. 0.5 pA
Reset voltags level 04 0.7 1 | 0a o7 1] v
Reset current 0.1 0.1 mA
Convol voliage Vee= 15V 9.6 10 104 9 10 1 v
{open<ircuit) Vee=5V 29 a3 .8 2.6 33 4
loL = 10 mA 0.1 ‘015 0.r 025
[} - . .. 4 .
Veg =15V oL ™ SO mA 04 0.5 ) 0.75
1oL = 100 mA 2 22 2 25
Low-level output voltage v
1oL = 200 mA 25 25
! - A 0.1 0.25
Vee=5V oL-Sm
ToL=BmA . 0.16 035
! = —-100 mA 13 133 1275 133
) Vee =15V on = ~100
High-level output voltage 1OoH = —200mA 12.5 12.5 v
VeemS5V lon--100mAl 3 33 235 a3
Output low, Voo - 15V 0 12 0 15
No load Vee=5V 3 5 3 6
Supply current 2 - cc mA
: Output high, Vee= 15V 9 1" 9 4
to ioad Vee=5V 2 4 2 5
3: This parsmeter influences the maximum valus of the timing resistorns Ra and Rg. For exsmple when Veg = 5V the maximum
value is R = Rp+Ry = 20 MR,
operating characteristics, Vcc=5V and 15V
SN52555 SN72555
PARAMETER TEST CONDITIONS? UNIT
MIN TYP MAX |[MIN TYP MAX
P
nitial aceuracy of Ra=1kN10100 k| To=25"C 0.5 2 ) =
timing interval ~
Temperature coefficient Ta=MIN
. Rg ~ 010 100 kN2, 30 50 ppm/°C
of timing interval 8 e ’ to MAX
; e
Supply voliage sansitivity C-DipF Ta-25°C 0.005 0.02 0.01 XV
of timing interval - .
Ou 1se rise i ~ 100 100 ns
tput pulse rise time CL-lSDF. TA'25.C
Output pulse fall time 100 100 n3

1gor conditions shown = MIN or MAX, use the sppropriste value spocitied Under recommended operating conditions,

THERMAL INFORMATION

DESSIPATION DERATING CUNVE

Senics 72 1 siniEs 83 j
B aogf— MAXT, MAX Ta —-1
©0
N
Y b » 14 \
. D
3w ~ J
)
N
300 P> A
d \ \
20 %G DIRATE ¥ AN
[ L asewfC BC N
2 o> seewc wc
¢ apmw/C__78°C
° ) S W S | )

20 30 4 $0 60 70 BO G0 YRI101201

Ta—Free-Aie Tomparsury-"C
FIGURE 1

.
0



100

TYPICAL CHARACTERISTICS?

LOWLEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGL
. Aed ad
LOW-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT LOWLEVEL OUTPUT CURRENT
w . 1 STl == maaiad L] =it
vV 3 1 Evee s 10V EERHE— 7 T ec Tivec=uy §$
> . 1 T e . . I
3 ¢ i — 3 =+
wesst Ta®25°C. =1 2 5
P2 H [ ——1"’ 3 2 T % Ta=~8°Cli 1IN
2y E—=Tae-8'C3 =al 2 0 = : L =] 4
3] ==t === I oo Tas 88" C TR M ====cz2ci :
§ Y = 'n‘g ”“1.- s c ] 3 o4 g [ T
iy ° n
3 o2 T | T o2 7 02 H
3 (] ' L Ta=-85°C
0.1 2 t
Sm = S=s2i .; ao0? _é ot [Tas 15" §
—t ==
Voo 2 00 ), oo
3 § = =
> am oz > om
0.01 00 (Y]]
1T 2 4 20 20 e X0 Y2 4 TN N ®© 0 V2 4 TW 2™ @ WKo
Lot ~Low-Level Ovipna Cosrom~mA 104, ~Low-Level Ovipun Cumom—mA 10t —LowLevsl Ovtpnt Currermt —mA
FIGURE 2 FIGURE 3 FIGURE 4
MiN iU FULSE WIDTH REQUIAED
. FOR TRIGGERING
.DROP BETWE LN SUPFLY VOLTAGE AND OUTRUT  © SUFPLY CURRENT -
" " LOWLST VOLTAGE LEVEL OF
HIGH-LEVEL OUTPUT CURRENT SUPPLY VOLTAGE TRIGGER PULSE
10 0
TTTIT A e o 1%0
. 11 Owvipan tow, No e
15 ._—..YAI--BAC_ Bpash I
> HT) 2
.. + ) f
é a Ta-zelll 1] ? Ta=2"C i
g - 00 |
$2 JJ“J 28 [ 3 3 Ta=-se'C
3 T 1z°cf ] 3 2
18 > — s <
3 B 4 l 3 L1 Tas0’e ]
. Do - Xy, ¢ -85°C e . |4
Has ! % 1 1 s —— Ta=23"C
8 8 — s I
K 2 Tpo125°C z 1]
o B O ? ix =
lo vl [ . o ]
(V] 2 I \ Grasimte
1 L 1w |
° T ] =
] 2 4 7 0 20 0 700 $ 6 7 ® % 10 1 1213 4B [] C.is¥ee O2aVoL GIaVee OdavVep
Krt=HighrLovel Ovapna Cunrornt —mA Veo—Supply Vohaye—V Ao=rit Yorags Level of Trgge Puie
FIGURES FIGURE 6 - FIGURE 7
MORMALIZED OUTPUT PULSE WIDTH NORMALIZED OUTFUT PULSE WIDTH PROPAGATION DELAY TIME
MONOSTABLE OPERATION) PAONOSTABLE OFERATION) -
- - LOWEST VOLTAGE LEVE
SUPFPLY VOLTAGE FAEE-AIA TEMPERATUNE oF n:an PuLsE -
> 1018 1015 T T 20
e .: VeV
'8 109 T e
$ kK t
s = .
5 1o g 15 T xo {A.er}“‘
: — |3 : | ™A
°
et — 3 veo ] § 10 ] /7
; : \\\\ ____q/?
: s 3 oms _ "o e \"A.'h'.c
; g .' /1/" Ta=r0C
o
o9 ¥ o500 s I
3 3 . et
- 3 27 AY ¥=
ases Qe ° L1
[] [ -T8 =40 = [y
vy " DB R st e e
N S
o Lomrst Votug Livel of Trigyet Prine
FIGURE 8 *  FIGURE® FIGURE 10

TOeta tor temperaturms below 0°C and sbove 70°C are spplicable for SN52555 circults only.
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TYPICAL APPLICATION DATA

monostable operation s
e
Vee (5V w15 V) -
b 1 U \J L)
{4) l (8) AL Ra . T YOLTAGS
RESET vee . g
OUTPU P — —1 -
mrur 2 rpicoen T ouTPUT 1 = |
snszsssisnTzsss | b5
DISCHARGE ! §
{5} |CONTROL OUIFUT YOL1AGE
VO 3
I LTAGE  rnesvoLD For / /] p Y
0.01xF GND e - / /
I lm I Y

CAPACITOR vOL TASE

|
Time—0.1 rma/div

FIGURE 11-CIRCUIT FOR MONOSTABLE OPERATION FIGURE 12-TYPICAL MONOSTABLE WAVEFORMS

The SN52555 and SN72555 may be connected as shown in Figure 11 for monostable operation producing an output
_pulse width independent of the input waveform and controlied by the Ra-C time constant. Prior to the negativa-going
input pulse, capacitor C is held discharged by transistor Q1 (ses schematic). Applicstion of a negative-going input- *
trigger-pulse sets the flip-tiop, turns off Q1, and drives the output high. Capacitor C is now charged through RA
with a time constant 7 = RAC. When the voltage across capacitor C reaches the threshold voltage of the comparator,
the flip-flop is reset, energizing Q1 and discharging C; therefore driving the output back to the low level, Figure 12
shows the actual resultant waveforms.

Monostable operation is initiated when the negative-going input pulse reaches the trigger level, Once initiated, the
timing interval will complete even if retriggering occurs during the timing interval. Because of the threshold level and
saturation voitage of Q1, the output pulse width is

approximately tw = 1.1 RAC. Figure 13 is a plot of 10
the time constant for various values of Ra and C. The
threshold levels and charge rates are both directly i
proportional to the supply voltage, VCC. The timing -
interval is therefore independent of the supply _,':
voltage, so fong as the supply voltage is constant § 10™?
during the time interval. E

3
Applying a negative-going trigger pulse simul- bod 10~2
taneously to the reset and trigger terminals during the § /
timing interval will discharge C and re-initiate the a 103 v
cycle, commencing on the positive edge of the reset E ; k>
pulse. The output is held low 2s long as the reset hed
pulse is low. WHen the reset input is not used, it 1074
should be connected to Vgg to prevent false /
viggering. 10~

0.001 0.01 0. 1 10 100
C—-Capacitance—pF

FIGURE 13—OUTPUT PULSE WIDTH v3 CAPACITANCE



1.02

TYPICAL APPLICATION DATA

asiable operation PRI
sy den
- C-on.r
vee (5V1015 V) N
ml 18) AL Aa
RESET vee 2
12 OUTPUT 2 ouTPUT 2
L RIGGER >
SNSZSES/SNTZEE | tl_
DISCHARGE |- 2
<Rp >°
OPEN _ (5] lcONTROL. 61 1 I QUTPT VOLTAGE
(Ses Now A) [VOLTAGE ™ THRESHOLD
oo e AN AL AN
o T TYTY T Y
vou?
NOTE A: Decoupling the control voltsge Input {pin 5) to ] l I

ground with » capecitor may improve mu.ﬂor\. . Time—0.5 rm/div
This should be evslusted for individual spplicstions,

FIGURE 14—CIRCUIT FOR ASTABLE OPERATION FIGURE 15~TYPICAL ASTABLE WAVEFORMS

Addition of a second resistor, Rg, to the circuit of Figure 11; as shown in Figure 14, and connection of the trigger
input to the threshold input will cause the SN52555/SN72555 to seli-trigger and run as a multivibrator. The capacitor
C will charge through Ra and Rp then discharge through Rpg only. The duty cycle may be controlled, therefore, by
the values of Rp and Rp. :

This astable connection results in capacitor C charging and discharging between the threshold-voltage level
{=0.67-Vce) and the trigger-voltage level (==0.33-Vce). As in the monostable circuit, charge and discharge times (and
therefore the frequency and duty cycle) are independent of the supply voltage.

Figure 15 shows typical waveforms generated during astable operation. The output high-level duration, tp, is calculated
as:
100 k

t, = 0.693 (Rp + RpIC,

-
(=]
x

output low-level duration, ty, as:

1 = 0.693 (RIC.

-
x

The total period is T = t, + 1] and frequency is

g

1 1.44

{f=—0ff @ s .
T {Ra +2RBIC

-
o

The frequency of oscillation may be -dgtermined by
relerring to the chart shown in Figure 16, which
relates {ree-running frequency, f, to the external 1
resistors Rp and Rp and the external capacitor C.

Duty cycle, D, is determined by the values selected for

Ra and Rp and may be calculated as: 0.1

f—Free-Running Frequency—Hz

R 0.001  0.01 0.1 1 10 100
-—1B__ . . .
D Ra+FRp C—Capacitance—uF

FIGURE 16—FREE-RUNNING FRZQUENCY
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TYPICAL APPLICATION DATA

missing-puise detector

Vm:lv
Ape g
[FCoat,r
veoiSVie 15v) o b ¥
Mll (8) AL Ra
INPUT RESET  Vge o) 2 i
ouTrPUT [~ VoLt
) racGER ouTPUY >
|
SNS2S55/SNT2555 .3
DISCHARGE %
.o
{5} CONTROL CUTRIT yOLTAGE
l [VOLTAGE  ThRESHOLD ‘_S)T .
0.01 4F GND ~c /
T— %A1
Qum ut]ncrm-m aAGE
Time—0.1 ma/div

FIGURE 17—CIACUIT FOR MISSINGPULSE DETECTOR FIGURE 18-MISSINGPULSE-DETECTOR WAVEFORMS

The circuit shown in Figure 17 may be utilized to detect a missing pulse or abnormally long spacing between consecutive
pulses in a rain of pulses. The timing interval of the monostable circuit is contiruously retriggered by the input pulse
train as long as the pulse spacing is less than the timing interval. A longer pulse spacing, missing pulss, of terminated
pulse train will permit the timing interval to be completed, thereby generating an output pulse as iliustrated in Figure 18.

frequency divider .
— .

By adjusting the length of the timing cycle, the basic circuit of Figure 11 can be made 10 operate as a frequency divider.
Figure 19 iHustrates a divide-by-3 circuit that makes use of the fact that retriggering cannot occur during the timing
cycle.

H Ut vOLTAGE

Voltege~2 V/div

OUTPUT VL TAGE

ANl LAl
AT Y -
Car VOLTALSE
1

Time—0.1 ms/div

FIGURE 19-DIVIDE-BY-THREE CIRCUIT WAVEFORMS



TYPICAL APPLICATION DATA

1.04

pulse-width modulation
(Y921 ]
Loty
vee i5 Ve 15 V) e
=g N
|1 \\\
f 7
w] 8) ALy 3Ra 1 P
on w1 VoL LAGL
RESET vee )
crocx _RypiceeR ouTRUT ouTRUT ‘E’
INPUT >
SN52555/SNTZS5S o
n) OLDCE menJT ViR ) Al
DISCHARGE
MODULATION (5 [conTRoL K
INPUT VOLTAGE 16)
(Soe Now A) THRESHOLD
. GND . =c HULYY v Vor 1ot
3]
l - ' | A / [ :
NOTE A: The modulating signs! mey be direct or capacl- l ‘A ” [ ﬂﬂ ﬂA {1
rively coupled 10 The control voltage terminal. For Ld vewread

direct coupling. the stfects of modulation source " 0 "

volisge and Impedsnce on the biss of the Ti -§ ma/div
SNBE2556/SN72555 should be considersd.

FIGURE 20—CIRCUIT FOR PULSEWIDTH MODULATION

The operation of the timer may be modified by modulating the intema

accomplished by applying an external voltage (of cu
pulse-width modulation. The mgnostable circuit is trigger
is modulated by a control signal. The resu
A sine-wave modulation signal is illustrated, but any wave-shapo could be used,

pulse-position modulation .

FIGURE Zl—PULSE-WlDTHMODULATION WAVEFORMS
| threshold and trigoer voltages. This is

srent) to the control voltage pin. Figure 20 is a circuit for
ed by a continuous input puise wain and the threshold voltage

1tant eHect is » modulation of the output pulse width, as shown in Figure 21,

BavIWn

Vec BV 15V) Pocboei

Xy

s Popre T
wl PR A L g ™\
_RESET vco @ St \\ // \\
174 OUTRUT OUTPUT 2
TRIGGER § 108 w7 VOLTACE
SHSZSEEINTISS o) ) )
DISCHARGE 3
. . s
MODULATION _ (B) |CONTROL e ;
(Seo INPUY T [VOLTAGE  ThRESHOLD 10 i
GND =c / ouTPVT Lu.u
{
I L AN A,
NOTE A: The modulsting sipnsl mey be Olrecy or capech MV y NV / l‘ V
tively coupiled 10 the control voltage terminal. For v ’ L'
direct coupling, the sifects of modulation source a.lu:n 1 v
Time—0.1 ma/div

voltsge and Impedsnce on ©w bl of the
SNS52BB56/SN72553 should be considersd.

FIGURE 22—C/RCUIT FOR PULSE-POSITION MODULATION

FIGLKE 23~PULSE POSITION-MODULATION WAVEFORMS

The SN52555/SN72555 may be used as a pulse-position modulator as shown in Figure 22, In this application, the
threshold voltage, and thereby the time delay, of a freesunning oscillator is modulated. Figure 23 shows such a circuit,
with a triangular-wave modulation signal, however, any modulating wave-shape could be used.
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) TYPICAL APPLICATION DATA
sequential timer

Veo

l

o f l <L . {4 r—_l_1«| < ["I_'L
2aa ko ) S “ i <
RESET Ve 3 RESET Voo 3he N RESET . Veg 1 he
@ 1] ] - 1 y )]
o— P hrpceen VTV i riceen STV 1 2 micaen
s SNSISES/SNTZSED . 0.001 SNSZSEE/SNT2SES 0.003 SNSZ55E/SNTZEES | )
DiscHARGE |Llg »F oiscrance {04 »F DISCHARGE |—
3 n:;u;:g‘!. © . 18) {conTROL 16) jconTROL \
L THRES- THRES- [(8 [VOLTAGE  ThAts |18
tvo
wowo (T I Lrace e I _[_ HOLD _j'
Gno GND GND
0.0 S ~Ca { 0.0 —==cg |0.00 ~cC
T {m T T m T[T o T
CA=10,.F s Cc=4T,F
Ra = 10060 = Rc =100 k0
OUTPUTA cpea2,F OUTHUT 8 ouTPUT C
S closes momentarily st t = 0, Rp = 100k0 )

FIGURE 24—SEQUENTIAL TIMER CIRCUIT

Many applications, such as computers, require signals for initializing conditions during start-up. Other applications such
as test equipment require activation of test signals in sequence. SNS2555/SN72555 circuits may be connecied to
provide such sequential control. The timers may be used in various combinations of astable or monostable circuit
connections, with or without modulation, for extremely flexible wavetorm control. Figure 24 iliustrates a sequencer
circuit with possible applications in many systems and Figure 25 shows the output waveforms.

T
See Figure 24
OUTPUTA- fetya-] WA= 1.1RACA )
e T
1)

2
§ OUTPUT 8 %wB ='1.1 RgCg
0
]
-»
2
.:.o‘ .
>

OUTPUTC twe —H WC™ 1.3 RcCe

le—1t=0
|

t—Time—1 s/div

FIGURE 25—SEQUENTIAL TIMER WAVEFORMS



IC THREE TERMINAL REGULATORS

absolute maximum ratings

input Voitege Vo =56Vto8BV'

Vg = 12V to 18V

Vo = 24V ’
Internal Power Dissipation (Note 1)

30v
35v
40v
Internally Limited

Maximum Junction Tempersture
. Storsge Temperature Range
Metal Con (H Package)
Molded TO-92

150°C

~65°C to +150°C
-65°C to +150°C

Operating Temperaturs Range

0°C to +70°C

Lead Tempersture [Soldering, 10 seconds)

electrical characteristics (Now 2) Ty=0°C10+125°C, ig = 40 mA,Cyy = 0.33uF, Co = 0.1uF (unless noted)

300°C

LMTBLXXAC OUTPUT VOLTAGE . [T 17 13 oy 12v 16V X% 24V
INPUT VOLTAGE {unlass otherwiss neted] 1oV nv WV 17V v 13V v 2V UNITS
PARAMITER CONDITIONS MIN  TYP MAX MIN TYP MAX WMIN  TYP MAX | MIN  TYP MAX | MIN TYP MAX|[MIN TYP MAX] MIN TYP MAX | MIN TYP MAX
vo Output Vohage T »38'C a8 6 62 (838 6 628 [ 8 63 [ee 10 104t 3 aas[1ae 15 w86 |23 0w a7 |73 24 25 v
{Nots 4} 1mAS IS T0mA XD R 6y [ (KR 108 [ 114 128 [14.75 1578[ 122 tey |22.8 282 v
1MAS 10 S 40 mA and an 628 | 82 [ Y] 84 |03 108 {114 120 {1428 18,95 17.2 we |28 252 v
VN S VIN S Viax TSvin<I0 BISVINGIN | 10LSVINGIN | 23S ving 28 | (asgvingan | s gvincat Jorcvingsn | a1 gving e v
8V0  Lime Reguistion Tje38°C 0 0 o 127 18 108 20 110 % 140 3% 190 0 700 my
(9€ VN € 200 wEVINEIN Meving2d) | 113<vingat | negvinen | 0ocvingdo | mrcvincan | necvingden v
’ '8 76 () 70 100 7% 140 30 160 37750 «s 278 60 300 X}
2 € ViNS 0 BICVINET | 108G VING2 | N2BSVINGIS) | NASSVINCIN | 118 E VNS0l | 20T SVINGID | I GV gIn v
avo Losd Repulstion T4=28°CIMASInGLOmA [} 0 ] p 1] L} L1 ? 48 0 &® 17 n 15 [ 1 0 100 v
Tye°CAmAS IS IO mA 20 60 2 1 % 8 EL A ] 0 100 33 150 @ 10 80 300 -
avo Long Term Subliity 172 " 0 2 pL3 30 L} % mV/1000 hey
g Ovlescont Current Tye26%¢ F FR) Y 3 s ) FREE) X EREES mA
Tyv128°C (R (%] w “ (%] “ (%] a)
a1p Quiescont Curremt 1mA <10 <40 mA 0.1 0. 0.1 0. 0.1 [X) 0.1 n.1 mA
Chonge VMINS VIN S VMAX 1.0 0 (1) 1.0 1.0 1.0 1.9 10 ™A
* 185 Ving 20) PEVING ) MEVINSIN | MISViNG | Negcvingn | ogvingdom | i gvingan | wegvingin v
Va Oulpvt None Vollege | Ty ?I'C, [Nots 3} a0 » [+ ) 80 20 160 200 "
1= Y0 Hy = 10 kM2
OYIN e mat 1o 120 Ka a e 45 60 Q9 “ 3 W EQ 8 38 48 M a8 o8
2vour eele Rejection WSVINS 18 WEVING I8 NIgviNg | mIgViNGas | tBgVING IS [nBSSVINGIB] DICVINGIN | (WS ViN IS v
Input Veltage T30 28°C 1 [¥) 108 3 143 178, 207 i
Requled 10 Malnuin
Line Requlstion

Nots 1: Thermal rsistance of the Metal Can Puchoo (H) without & heat sink'is 40°C/W Junciion to cae snd 140" C/W junction to ambisnt, Thermal resistance of thc T0O-92 package is 180°C/W junction o

pmbient with 0.4* leach from » PC board snd 180° C/W juncilon 10 ambisnt with 0,125 lead lengih to s PC boud

Nots 2: The maximum vteady state usable cuthut cyrrent and input vollepe sre very doponmm on the hest llnkmg snd/or lead lenpth of the package. The cdata sbove represent pulse test condilions with junction

temperatures m Indicated st the Inhiistion of test.
Note 3: Recommended minimum losd capacitence of 0.0 1uF to limit high frequency nolis bondwldlh.
Note 41 The 1empanaturs coetilclont of VouT Is typlesily within 310.01% Vo/*C.




IC THREE TERMINAL REGULATORS

absolute maximum ratings .
Inout Voltage Vo =5V to8Y 3ov Maximum Junction Temperature 150°C
Vo =12Vt 18V 35v Storage Temperature Range
Vo =24V 4aov Metal Can (H Package) -65°C to +150°C
Internal Power Dissipation {Note 1) Internally Limited Molded TO-92 -55°C to +150°C
Operaung Temperaturs Rangs 0°C 10 +70°C Lead Temperpture {Soldering, 10 seconds) 300°C
A
[
eloctrical characteristics (Note 2) Tj=0°C 10 +125°C, Ig = 40 mA, CiN » 0.33pF, Co = 0.1pF {unless noted) .
R :
LMTBLXXC OUTPUT VOLTAGE W ) 17 0V 17V 15V [ v
INPUT VOLTAGE funles otherwhe noted) WOV IV eV v oV v 27V 33V UNITS
PARAMETER . CONDITIONS WIN TYP MAX|MIN TYP MAX|MIN TVF MAX|MIN TYP MAX] MIN TYP MAX|MIN TYP MAX]MIN TYP MAX| MIN TYF MAX
vo/ Output Voltage 1= 25°C 8 85 s4)155 8 65 (736 0 esx|9z 10 w8l 12 1290138 16 182|168 10 194]220 24 259 v
{Nots 4) c{ImA<IgS 0 mAor a8 85 | 54 s |12 e8| 9.0 11 {108 13.3 138 16.5[18.2 - 19.8] 214 284 [
1mMASIOCOmAsnIaY,, | (7€VINGS20) [(BSSVING21 108 SVINS 2 NISVINSZE) (NS SVINS 2TH 18 S V)N € 30) [121.4 € Vi €331 120 S VN € 30} v
avo Line Aegulation Ty 25°C _ 10 150 10 150 12° 150 16 175 0 200 %5 250 FENERD % 300 mv
- BSVINGI0l | REVINGIN [ Svingan [t gving st [necvingan [ogvingao [ gvingan|isgvingan \
8 200 18 200 20 200 26 225 30 350 30 300 37 3 3% 350 mV
. PSVING20) | 16 <VINS 2N 0SS ViINS 23| 113G VING28) [aS SVin S 271 (18 S Vi €301 214 S Vin S 33X22.5 S Vi S 38) v
avg Load Regulstion Ty*25°C,1mAS 10<40 mA $ 30 L} s ] 40 9 45 0 S0 128 15 ' 68 20 100 my
T)=25°C.1mAS IO 100 mA 0 & 2 10 % 80 7 w0 30 100 © 36 150 w 10 40 200 my
AV Long Term Stability ) 12 15 20 22 24 30 45 56 mV/1000 hry
10 Oviescemt Curtent | Ty» 25°C : 3 e Y ¢ FIEC 3 e 3 6s 20 68 XD EXICES mA
. Tye128°C (1] (X3 X 1 [} [} [] [
49 Quiescent Current T)=25°C, 1 mA<Ig <40 mA 0.2 0.2 0.2 0.2 0.2 0.2 02 0.2 mA
18 1.5 .8 15 .5 K 18 .5 mA
Change Tye 28°C B<ViNS 201 N.SVmSZII MSVINSN (IMSVING2S) | N8SVINS2Y) [0SV INSI0L 1225 ViINSI [ (28 SVINSIB) v
Vn Output Noiwe Voltee | Ty 25°C, (Note 31 a0 80 60 70 80 %0 150 - 200 sV
. (e 10Ky = 10 kHy
BYIN L et e 126 H2 0 FDED) s sS 3 8 G 33 32 4 0 a3 98
avour ipple Rejection BEVINGIBY | BSVING 9 [ 2€VINS23) | A Ving 251 [ 118 SVin € 291 himsgving28.51 120 S Vin € 391 [ 129 S vy € 351 v
thout Voliege * Ty028°C ? . 8 10.% n s 18 2.4 2.8 v
Requited 10 Maintain
Ling Regulation

Nots 1: Thermal resistance of the Metal Can Packege (H) without » hest sink 1s 40°CAY Juncilon to case sand 140" CAW Junctlon 10 amblent. Theamal reslstencs of the TO-92 packege is 180°CAW Junction 10
smbient with 0.4* leads from ¢ PC bosrd and 160" C/W Junction to ambisnt with 0.125" lead length 10 ¢ PC bosrd,

Nots 2: The meximum stesdy state usable output currént and input voltage are vary depsndent on the hest sinking end/or lesd lvngxh of the package. The deta above represent pulse test eonditions with Junction
tsmperstures & indicored at the inltistion of test.

Note 3: Recommended minimum losd capacitsnce of 0.0 1yF to limit high frequency noise bendwidth,

Note 4: The tempersture coaflicient of VouT it typicstly within :001% VOI'C.

Lon
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typical performance characteristics

Maximum Averags Power

Manimum Averapc Power Dissipstion {Matal Can .
Dissipation {Plesisc Package) Package) . 3 Peak Oviput Cusrent
" " - e
T MMALAS T I T
" 1 T ¥ ¥ ' " . AVouy " TNOF Voury
3 1
1 NFIMTE MEAT BINK we T
E I £ — ] 7,-7¢
x L173° LEAD LEACTH = B— ;:_: an SO ——
= FROM PC BOARD - P— -
H WITH T7°CAW HEAT SINK = 7 2 Ll \\
5 + FERY) = >
H H WO HEAT SINK ——— — 2 \W
= g3 |seLEADLENGIN = < 8 N — 5
M FROM PC BOARD [1 £ WiTH 2 LW nLAT SINK T 2 m DU e =
e FALE AR |3 5
L1737 LEAD LERGTH - -
FAOM PCO0ARG ]
FREL AIR
. - + s [\
s 18 ® & B N » ¥ B & 8 1 ’ s W o o n o N
< AMBILNT TUMPERATUAL (O AMBIENT TEMPERATURE (O INPUT-DUTPYT DIFFLRENTIAL (V)
Dropout Voltago Ripple Rejection Oviput Impedance
"
s o 11 " Voo 10V
z it 13 fYon =V
= lown * TP mA s » 2 oy =M A
3 B — S | = - Ta=25€
= S ] Cort 0
H by Y cMmy s = T
o ‘{i‘h"'" wal g [ S §_ :..,.-unﬂuu-'
3 touy * 10 mA —r— = 3 Rl
¥ ] < u "
5 7
= = Vo, o 1Y R
3 E V- -5V 5
2 s |-onorout conpimions E on A € A
H | 4 Vour » DX ol Vour
= Voo 25C
| I g Loz u .
’ 8w we B " a0 n [T o n e W
JUNCTION TEMPERATUAL (°C) . FALOVENCY (Wa) FRAEOVLNCY thd)
. A ©
Quiescont Current Ouiescant Current
a8 = b v 1 "l
=
o e Vo o8 |
I u 3 lowr = 4 0A ™
- Y]
E s E
= u T £ J
3 oV
t =
H
-4 s .
s o s v
s Von =3V 5 38 -
5 -
. a v ton ~H mA e .
L 1,-17¢ 13
3 — 14
s W B n n » . s 2 B T w13 W
INPUT YOLTASE (V) ~JUNCTION TEWPERATUAE Q)
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equivalent circuit
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

J ceramic dual-in-line packages metric dimensions)

YaPIN JCE..AMIC ZA-HN.JCERAMIC
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e
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®eor memories 0f 84 B and up snd 8 tew MSI/LSI producys in
Series 54774 snd Swive BAS/74S tha we Cerbved trom memory ¢
cireult bers, this masimum is 7.82-mm. Al othss dimensions spply
without mooification. .

N plastic dual-in-line packages (metric dimensions)
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