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ABSTRACT

Nowadays, in the field of industrial factory the technology
of the electricals and electronics systems are rapidly developed. The
electricity by mean of power supply for those system become so

-

important; If the voltagé. of the power supply is fluctuated by any
re;gontg‘;£ many cause the fall down of production processes, that
Tshould ‘Se avoid. In this project the AC Voltage Stabilizer which can
be use for controlling the fluctuation of AC Voltage has been studied.
The AC Voltage Stabilizer will compare the AC line voltage with the
reference voltage by the sets of Op-Amp comparator. After that the
output signal correction voltage will be taken to control the tab of

the autotransformer to produce the nearly constant AC 220 volts.
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$297ew4 9y A Ku B 1Fundfudivivan (Action Area) ¥vayifudwit
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9 AUTO-TRANSFORMER
nﬂauﬂaﬁuuﬂatﬁuuuuﬂﬁuaavagatﬁuvﬂ1ﬂu#ﬂﬁﬂu¥u1w uavduIinau
$ravdTwmmatusmmitasaata 1a¥gnnd W Imasuavar v wATuinn i du
1Hu8uwiiouIaNUIUYESTINGY  Auto-transformer aﬁnuﬁ101¥§wuiﬂuaﬁun11

LURERL T AW I transformation ratio MaiuantulIawilsifuvdn

You

3Uﬂ2.37 Auto-transformer

m%uzu - AB il mansauravsaalan g wm¥uIn  uay BC (ke
wMTausaNIarIan Nl WA Tagl AB uay BC V3wwsaadafiv Nj uay
Nz awandy Taunis#edisay iron loss  uavlid load Il v,/v,
= N3y/Ng = a = transformation ratio nyvuaiinaiw BC gu Ada
NRdINIDN  vecter I; WAy I, iﬂﬂuw1wuaﬁau51n1zuagjaaw§ phase
Aaretiubne  Ioinadiwieanun v (1, -I3) teedl I, > I, wie
uﬂawuuuﬁ%fanﬂun11tﬁuuavaa Power-line voltage ﬁl?ﬁfﬁnﬁuﬁdq E Y

144  "Variac" uay "Powerstat” i§wdw



48

\if8v37n Auto-transformer ﬁoaavatﬁuauﬂtﬁav'av&uaﬂwﬁiﬁﬂsvmﬁa
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%.u ﬁﬂuua Cu M Auto-transformer (Nl—ﬁ2)11+N2(12—11)

wnsdlifi 9998 transformer uwwuidavivasia 2. 48 Tauidnnwdqil
inilang v w1897 w.w samasuasia ¥

W.u 999 Cu nvdm¥uin o Ny,

" w3 1 Nodg
¥.% Cu %ﬁmua ¢ NiI1+NqIq

H.U 1A MBNMANIN Auto-transformer

WM BONVENUANINNIBUURNETINGD

= (N3-Ng)Ij4Na(Ig-Iq) = Wy /[ Wy

N111+ﬁ212

= N1I1”2N211+N212

N111+N212

= 1- 2N211

N1I;+NqI4g
= }- 2/a

1+1
= 1+1/a

W.% Cu Auto(W,) = [(1-1)/a ] %.% Cu IuwdauusvssTuan (Wo)
dsvniia cu ¥ = W, - W,
= W, /a
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n193% Auto-transformer #n1¥idad e0y a (MowtvaEu 1 ﬁiﬁ

1. (Hadaidy voltage drop tavd-H cable F4uudeniTetaunny
3¥ Auto traneformer éatﬁ?ul#ﬁiuﬂu cable 3uq
» 2. ¥ fiud~ start v84 induction motor MTEMINY start Taudl
Aw1709847 voltage savdaliniavi¥gi 50%-60% 989 full load %8
moter h

3. 4¥ifiu furnace transfomer lﬁq%ﬁiﬁlsupply ﬂxmuﬁsﬁulﬂaﬁwu
%ﬁﬁu furnace winding 15?nuﬂvévn?auﬁ‘ﬁ?1nﬁsqpp;y 330 v.
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ATTUATINAINAINd 14 savsaRIANAaI IR Y
vTemiia Cu W = W /a

= 0.8 W,

gro81e3.2  3wmfusosunuindn  PmansavTausantauazdoenTIY
upn(tap) 1aaImsaN 1- Auto-transfomer H¥MXa 500 KVA,50 c/s ,6600
/50008 V. A WnwmuaidTauuTena %o e.m.f./turn = 8 V.
Bpax = 1.3 Wb/m3

ABuRfamn

E = 4.44 fg . N (Taav)



m = E/N = 8 = 9.03604 (t21ua%)
4.44fF 4.44(509)
ﬁuﬁ_eaﬁ core = Bmax (A7.1NR7)
= §.03604 (Q7. LuaY)
- 1.3 )
= 0,0277 ) (AT..18R97)
= 277 (ay.9.%)

turn of pfi = 6,600/8 = 825 -
turn of sec = 5,000/8 = 625 :
aumisil  tap Wit 625 turn 3 nuR1wRI¥4uEs (common
terminal) 50 c/s MNutvdnBaw 95 % Tauﬁnﬁfgmtﬂuﬁunutnﬁn 50 %ad
mﬂduﬁaﬂﬁ wiudaifn  auto transformer Taududnvitwn1vvin 50 Kw o
unity p.f. 110 V. 39amamu7vAndnimuazntvuan1dmuragainsogiaf

wﬂanﬁ load 5

O ~
Pri. Sec : ¥
- {220 Y, Lm?‘xﬂv71
o- o o \ O ~
1oV, MOV, H oY []
o 0 i 'r
2 - winding transformer . Auto-transformer
(a) ' ) (b)
Auitam

U a uAANATITABLUUSTINATYAN transformer Wuy 2-winding A
3 b isﬂﬁatauvﬁuﬁéﬂuuu Auto-transformer tﬁawwﬁniﬁvaavagﬂaa* Ch
ayn TN &w#uTvaﬁaawudavvaavaﬁa 110 Taan

nﬁsgutﬁuﬁunutuénaaﬂnﬁauuaaavtauvﬁwtﬁﬁﬁuﬂunﬁwéaﬁﬂ 2 uuy ué
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tﬁuﬂn?ﬂnﬁwoaﬁuuu 2-winding transformer &uqs1natﬁuﬂ 1/4 iaﬂéﬁﬁau
Wa¥ 2-winding transformer Msydndam () = .95

= out put =

out put-losses

= " pqEvieidsaen

nﬁ§ﬂ1ﬂﬁdwaan+nﬁ§w§ﬂﬁrﬁu%u%\mua

- 9.95 = 5000
5000+50+Cu+loss .

- Cu loss = 212 watts

.

Auto-transformer ¥ Cu loss = 1/4 x 212 = 53 watts

Uy Irom loss = 50 watts

= 5000
50006+50+53

= §.9797

= 97.97%

NTYuanIN H.V. = 5139/220
¢
3.1 a2 w¥uduivosusviaRowinf¥unsvud  (Voltage and Current

AN

Relation)

3ﬂﬁ2.38 wAavaINENRuEsay

WINL ﬂﬁﬂ“i AN TN ngauﬁunvaud

3IA7U2.38  9AR0EA 1 uay 2 seaynInivga 1 1Tundn series
winding ¢e 2 +¥un41 common winding wﬁsuﬂaﬂuuuatu§uusvﬁuu1wtﬂéau

W angvivdm¥adniugs il TasdinnEsirtiglee 31a7u2.38 18 uenw
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dibng &
Ve = Vg (3.1)
Vp = V1 + V3 (3.2)
Vy,V3  Néwand1v3n By, E;  #widev3iin  impedance drop
A% winding vavudavy¥m ud induced e.m.f. Eq,Eq 04w  phase
\#uafu  (inphase) A Vq,Vq fu % phase énvitwiSnBon. (out of
phase) aviu V14V 1¥avamfiuen  vector TidniMouinqKuiaTauiiv

o .
Tasdr1as w1 97A3¥N31981  induced e.m.f£.90N90876 #waaﬂtﬁQMﬁ

)
armainddNg wavifasiandvaan dude

1% Eg = Ej (3.3)
UKy E, = Ej+Ej (3.4)
ua LEYGY S e

E N3 (3.5)

370 (3.3), (3.4),(3.5) 14

By = _Eqg(Nj+1)
Ny

= (Ny+Nq)E,. (3.6)
N3
vila Ep.BEg 3% induced e.m.f. Hida¥un v pri. uav sec.
aNady
UL VERIE I TR &S £
Vp Ep = Nj+Ng ‘ (3:7)
Vs EBs N
37n712.38 1¥arwiduiiudsoentvuadad
I, = I (3.8)
Ig = Iq+Ig (3.9)
10188 exciting current 14
NyI; = NgIg (3.190)

370 (3.8),(3.9),(3.10) 1&
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N2
= {Np#Na) Ty (3.11)
N2
wio I, = _Np - (3.12)

ANN1TATNT Trvumaz i w8 arnluiussasu T adawiniuavnTy
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A1TAINYT  AunTRaudu e iuuvlioudaseTiien  18979vifin rating,

efficiency w¥o loss &14n fiau
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LM124/1M224/1.M324, LM124A/LM224A/LM324A, LM2902

low power quad operational amplifiers

general description

The LM124 eries consists of four independent, high
gain, internally irequency compensated operalional am-
pliliers which were designed specifically 10 operate trom
3 single power supply over a 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 amplitiers, dc gain
blocks and all the conventional op amp circuits which
NOow can be more easily implemented in single power
supply systems. For example, the LM124 series can be
directly operaterd off of the standard +5 Ve power
supply voltage which is vsed in digital systemns and will
eassly provide the required interface electronics without
requiring the additional 215 Voe power supplies.

unique characteristics

® In the linear mode the inout common-mode voltage
range includes ground and the outpul voltage can also
swing 1o ground, even though operated trom only 3
single power supply voltage. .

®» The unity gain cross frequency is temperature
compensated.

8 The input bias current is  also temperature
compensated. B

advantages

® Eliminates need lor dual supplies

» Four internally compenule& op amps in a single

package

® Allows directly sensing near GNO and Vg ,y also
goes 1o GND

® Compatible with all forms of logic

® Power drain suitable lor battery operation

features

Internally frequency compensated for unity gain
Large dc voltage gain 100 48
= Wide bandwidth {unity gain) "1 MH2
{temperature compensated)
s Wide power supply range:
Single supply 3Vec 1030 Ve
or dual supplres £1.5Vpc 10 215 Voo
® Very low supply current drain (800uA) — essentially
independent of supply voltage (1 mW/op amp at
*S Vol

® Low input biasing current 45 nAge
(temperature compensated) .

® Low input olfset voltage 2mVge
and olfset current S nAge

8 Input common-modle voltage range includes ground

» Differential input voliage range equal {0 the power
supply voltage

a Larye outpul voltage
swing

0Vpcio V' ="1.5 Vo
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connection diagram

Duakin-Line and Flat Package
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Order Number LM124D, LM124AD, Orcter Number LM124J, t™MI2440, oL
LiA224). LM224 A0, LM3244,
LM324 A4 or LM2902J

LM2240D or LM224A0
See Package )
Order Number LM124F, LMI28AF,
LM224AF or LM224AF
See Package 4

See Package 16

or LM2902N
Ses Package 22

schematic diagram (£.ch Ampiifier)
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absolute maximum ratings

Suppty Voltage, V*
Odtesentisl taput Vollage

LAUIZ47LMIZUI/LMI2A

LMIZUALMI2AAILMIIA

A Vpg e 816 VpC
32 vpe

tM2902

36 Vpgor 513 vpe
W/ vpc

LMI24A/LM224A/LMIZAA

tnput Cutrent V1y € 0.3 Vot INote 3
O1evs0ting Tomperatuie Range

LMI24/LM224/1M324

S0 mA

1LM2902

~40°C 10 +85°C

Input Voltage . 0.3 V¥pcte 121 Vpg 0. VpC 10232 Vi LMI24/LMIT4A / 0°C 10 ¢20°C
Powes Dissspation (Note 1} UM224/0M2244 ~25"C 10 +05°C
Holded DIP 610 mw . 870 mw LMIZELMIZ4A ~68°C 10 0125°C
Coruty DiF 000 mw S10iage Tamperature Rongs ~65"C 10 +150°C -65°C 10 +150°C
fion Pach 800 mw Lead Taonperature 1Sotdering, 10 seconds) 300°C 300°C
Ovutput Snors-Circuit 1o GND [Ons Amplitier) [Nore 2) Continuous Continuouy "
V'S8 VoCand Ta = 28°C
. . e 4
electrical characteristics (v* «+5.0 vpc. Now 4]
LMIZEA LMI24A LMIA LMI24/LM224 LMI24 LM2002
PARAMIYER - CONDITIONS . - UNITS
MIN - TYP MAX | AN TYr Max | s Y max | s Tve amax [aan TYP max | MmN Tye  max
Input Olfsst Vohtags Ta * 38°C, tNots §) t ? \ ) 2 b] 12 16 12 1} 12 0 mvVpe
Input Baas Curcent Winpey of Dipg(-g. Ta * 26°C 0 %0 40 80 [H 00 LH 160 46 160 “ 280 nApc
iNows 6) S
tnput Othet Curram hitge) = hing-). Ta » 35°C b 10 2 16 $ 30 1) 120 1% 150 1§ 150 nAOC
thput Commonods | V= 30 VpC. Ta »25°C 0 w'-18] 0 vi-15] o vi-181 0 vi-is|o vi-18] o vi-1s]  vpe
Voltage Rangs (Nowe 1) 5
Supply Current Ry » =, veg = 0V, {LM2002 Vg = 36V 18 k] 18 3 15 3 .5 ] 1.6 J 16 3 mApC
Ry « % On Al Op Ampr 0y 12 87 12 61 12 01 13 0 12 07 12 | mapc
Over Full Temperaturs Rangs .
Ta*25°C J mAQC
Lorge Signat Vortage vtes VoC [For Large VQ Swing) [11] 100 80 100 25 100 50 100 ril 100 j 100 Vimv
Goin AL 228D, T4 = 28°C
Owiput Votage Swing | AL s 2800, To « 25°C {LM2907 Ry 2 10 411) 0 V-8 0 vi-1s] o vi-is voc
Common Mode 0OC. TA*35°C : 10 | 1] 20 685 65 us 10 85 [} 0 §0 10 a8
Relectlon Ratio
Power Supply DC, Ta = 25°C 6 100 6 100 65 100 165 100 8 100 50 100 a8
Hageciinn Ralig
Aaiplitier 10 Amphitige Te LhHI 10200385, To » 25°C -120 -120 -120 =120 =120 ~120 d8
Coupling {tate §) 1apuy Ralenieg) .
Ouiput Curant
Sourcr VIN® * 1 VpC, VINT = 0 Vpe, 0 <0 20 40 20 40 0 e 0 a0 20 40 mApC
V' e 18 vpe, Ta s 287C
Sink VINT * 1 Vpe, Vin~ 0 Vo, 0 2 0 30 0 20 0 20 0 20 w20 mAog
v e 1B Ve, TA ~ 26 ¢
VINT * 1 Vpe. Vin' < 0 Ve, 1780 17 8 1780 [P 2 1 12 50 sAQC
Ta *23°C, Vg * 200 mVpe
Short Cucunt 10 Ground | T4 » 25°C, [Nots 2) 40 60 40 (2] L1+] 60 40 (3] Ll 60 40 60 mAnec
H
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electrical characteristics (con‘t)

LMIZ4A LM2224 LM324A LMI2U/LMI24 LM324 LM2902 .

PARAMETER conoiTions MIN YYP MAX | MIN TYP MAX | MIN TYP MAX MIN  TYP MAX MIN  TYP MAX | MIN TYP MAX uniTs
tnput Ol Votlage (Note 6) 4 4 [ 17 11 110 mVpe
1aput Ottt Voltage * | Ag » 0N ; 1 2 120 ) 0 7 7 ) wir'c
Diits .
1nput Ottiet Cutrang finge) =~ iNg-) 0 20 76 $100 1160 45 1200 nADC
1nput Offses Curaent 0 200 W0 200 10 300 10 1B 10 10 PADCSC
Dty
Iaput Buag Cunvent binagey o7 LiNg-) 40 100 40 100 40 200 4 3Juo 0 500 40 §00 aDC
Inpui CommonMods | V' 30 Vpe 0 vi-a | o v-a| o vi-2l o vi-a | o v-a| o via vpc
Voluags Range [Nots ) ‘.
Large Signat Voitage V* w418 Vpe [For Large Vg Swing) % k3 1% 2% 15 11 . VimV
Gin R 228N ’
Ouiput Vollage Swing

VoM v'e30Vpc. A 280 28 20 26 % 26 22 vope

AL 2 102 7 .2 n 27 28 PR} PR AT 3 2 vpe

vou Vv*eEVvpe Ry $10KA s 20 3 0 s 0 3 20 5 20 8 100 | mvoe
Output Cutient .

Source Vin' s ¢t vpgs. vinTsovpe. V' s 18vpe | o 20 W0 20 W20 0 20 0 20 v 1w 20 mA

Sink Vi e ivpe. Vi s 0vpe. v s s vpe | 10 18 s . 5 3 s 3 ] [ S | ma
Duttersausl lngut 4 vt v v v v v* vbe
Volugs {Note 7)

Note 12 For opsrating et high ternperstures, the LMI24/LM3I24A LM2902 must be dersted bated on s #125°C meaimum lunction vempersture and s therimael tesintance of 176° C/W which appliss for the device

oidersd in s printed clrcull bosrd, operating In a stlll sls amblant. Tha LMZ24/LM224A and LM124/LMIZ4A can be derated besad on 8 $160"C manimum Junciion tampersture. The dissipstion i the tois! of sit

four emphilisrs—~ute uxternal reslirors, where pousible, 10 sltow the smplifier 10 saturste or 1o feduce the power which ls dinipared in the integrsted circuit.

Note 2: Short clrcults lrom the oviput to V! csn couse o lve hestlng end tusl desrruction. The meaimum ouiput curcent by spproaimately 40 mA Ind Jeni of thy megnitude of V¥, At velues of supoly

voltage In snceat of 415 Vi, contlnuous shortircuits con sxcesd the powst diuipstion ratlnge snd cause sveniusl destruerion. Destruciive distipetlon can result from simullansous shorts on ell smplitiers.

Note 31 This Input current will only sulit when the volisge st sny of the Inpus leads is driven nogative. 11 1i dus 10 the collectior-bass [uncilon of the input PNP 1rynilators becoming 1os/wserd bissad and thereby -

1ing o1 Input diode clampy. In sddition 10 shis diode sctlon, there Is slio laters) NPN porasltic 118nsirtor action 0 the IC chip. This transitior acilon con couss the oupul voltegrs of the 0p amps 10 go 10 the V*

voltage levsl lor to pround for s 1aspe overdiive) for ths time duration that an input o driven nepstive. Th ki nct destructive and notmal Qutput ststes will 19-031sblish when 1he Input voliege, which was negetive,

apsln returng 10 8 valus graster then 0. Ype. .

Note 41 These oeclfications spply for V* » 48 Ve aad ~68°C < T4 < #125°C, univss othsrwing stated. With the LM224/LM224A, ot vemperature spocifications sre limited 10 ~25°C < Ty < *86°C, the LMI24/

LM3I24A tamperature speciticatlons are timited 10 0°C < T o € $70°C, end the L2902 specificstions ars fimlied 10 ~40°C STa<eB6'C. . :
P Vo w14 vpe, Ry = 00 with V* trom § Vo6 10 30 Vpei and over the full Input common-mods fange (0 Vpc 1o VY - 1.6 Ve,

The direction of the Input current I out of the IC dus 10 the PNP tnput stage. This cutrent by atly constant, Ind dont 0f the state of the CutPUL 30 nO loading chanps silita an the Input lines,

Note 71 The Input common-mode voltrge or slther Inpul signal voliage shoutd not bs stlowsd 10 90 negatlve by more then 0.3V, The uppe end of the common-modes volisge ranps is V* =16V, but eliher or both

Inputs cen 90 10 437 Vp ¢ without damage (#26 Vo for LM2902),

Hete 81 Ous 10 onimity of snternel somponents, lnwie thet soupting Is net orl;lmllo\. vie sirey capacitonce betwesn these enternsd paris. Thiy typlcatly can be deteciad o this type of gopacitlve Increases st
IS
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typical perforrmance characteristics
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typical perforrhance characteristics (LM2902 oniy)
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application hirts

The LM124 series are op amps which operate with only
3 singls power supply voltage, have true-differential
inputs, and remain in the linear mode with an nput
common-mode voltage of 0 Voa. These amplitiers
operate over 2 wide range of power supoly voitage with
little change in performance characterissics A 25°C
amolifier operation is possible down 10 2 minimum
supply voltage of 2.3 Yg..

The pinouts of the package have been designed 10
simplily PC board layouus. Inverting inputs are adjacent
10 outputs for 3il of the amolifiers and the outputs have
3o been placed a1 the coiners of the package (pins 1,
7, 8, ang 14).

Precautions should be taken 10 insure that the power
supply for the miegrated circuit never becomes reversed
in polarity or that the unit is not inadvertently installed
bocikwards in 2 test socket as an unlimited current surge
through the resulting forward giode within the IC could
cause fusing of the internal conduciors and result in a
Gestroyed unit.

Large ditferential input voltiges can be ecasily accoms
modated and, a8 inpul dillerential voltage protection
diodes are not nerded, no large inpul currents resuit
hom large differential input voitages. The dilferential
input voltage may be larger than V¥ without damaging
the device. Protection should be provided to prevent the
input vollages from going negative more than 0.3 Voe
{at 25°C). An input clamp diode with a resistor 10 the
1C input terminal can be used.

To reduce the power supply current drain, the amplifiers
have a class A outpul stage lor small signal levels which
converts 10 class 8 in a large signal mode. This allows the
ampliliers 10 both source and sink large output currents.
Therefore both NPN and PNP external current boost
transisiors can be used 10 extend the power cagability of
the basic amplifiers. The output vollage needs to raise
approximately 1 diode drop above ground 1o bias the
on-chip vertical PNP transistor fof oulput current sinking
applications,

For 3c applications, where the load is capacitively
coupled to the output of the amplifier, a resistor shouid

failure due to ive i

Voltage Gain

18
= A euy
4
H 7
; Ae g —
- ’
im
-
=
3
>
.
5 w
>
-

13 " n »

¥’ = SUTLT YOLTASE (Vo)

be used, from the outout of the amplifier 10 ground to
increase the class A biss current and prevent crossover
distortion. Where the load is direcily coupled, a in dc
applications, there is no crossover distortion,

Capacitive Joads which are applied directly to the output
of the amplilier reducs the loop stabulity margin. Values
of SOpF can be accommodated using the wonrt-case non-
inverting unity gain conmection. Large closed loop gauns
or rzsistive isofation thould be used il larger load
Spacitance must be driven by the amplifier.

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

,Output short Greuits cither 10 grownd or 10 the positive

power supply should be of short tme duration. Units

 €an be destroyed, not 238 2 resuit of the short circuit

Qurrent causmg metal fusing, but rather due to the large
increase in 1C chip dumpahon which will cause eventual
e Pumn’
direct short-circuits on more than one amplilier at 3 time
will increase the 1otal IC power dissipation to destructive
levels, if not properly protected with external dissipation
limiting resistors in series with the output jeads of the
amplifiers. The larger value of oulput source current
which is available at 25°C provides a larger output cur
fent capability at elevated temperatures [sze typical
pertormance characieristics}.than 3 standard IC op amp.

The circuits presented in the section on typical applic>
tions emphasize operation on only 7 single power supply
voltage, 11 complementary power supplies are available,
al of the standard op amp Gircuits can be used. In
general, introducing a pseudoground {a bias voltage
reference of V?*/2) will allow operation above and beiow
this value in single power supply systems. Many applicr
tion cireuits are sthown which take advantage of the wide
input  common-mode voltage range which includes
ground. In most cases, input biating is PO required and
INpUL voltages which range 10 ground can easily be
accommodated,



typical single-supply applications v* =50Vec)
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typical single-supply applications (con’t) (V' =50 Vge)
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typical single-supply applications {con’t) (v* e s0vpe)
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typical single-supply applications (con’t) tv* =50 vpe)
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LINEAR ' TYPES SN52555, SN72555
INTEGRATED CIRCUITS PRECISION TIMERS

BULLETIN NO, OL.S 7312053, SEPTEMSBER 1973

J OR P DUAL-IN-LINE PACXAGE

¢ Timing from Microseconds to Hours (TOP VIEW)

s Asmble or Monostable Operation conTROL
e Adjustable Duty Cycle - Vc:cne\‘:'csm‘l.? v%zt
e Up to 200-mA Sink or Source S Tsys

Output Current
» TTL Compatible Output

e Designed to be Interchangeable with [~
Signetics SES55/NESSS -
description
The SNS2555 and SN72555 are monolithic timing ] 2113 4
circuits capable of producing accurate time delays or SRe TRIG. OUT. AESET
oscillation. In the time-delay or monostable mode of GER AUT
operation, the timed interval is controlled by a single
external resistor and capacitor network, In the astable L PLUG N PACKAGE
mode of operation, the frequency and duty cycle TOP VIEW)
may be independenty controlied with two external
resistors and a single external capacitor. vee

The threshoid and trigger leveis are normally two-
thirds and one-third, respectively, of Voo, These
levels can be altered by use of the contol voltage
®rminal. When the trigger input falis below the
rigger level, the flip-flop is set and the oulput goes
high. When the threshold input rises above the
treshold level, the ﬂip-tlgp is resel and the output

THAESHOLD

goes fow. The reset input can override all other inputs ConTROL
and c3n be used to initiate a new timing cycle. Wnen VOLTAGE
the reset input goes low, the flip-flop is reset and the AECET

ouput low. When the output is low, a low-

. wot % : . B . PIN 1 1S IN ELECTRICAL
impedance path is provided between u::e discharge i CONTACT WITH THE CASE

terminal and ground.

The output circuit is capable of sinking or sourcing
current up 10 200 milliamperes. Operation is specified
for supplies of 5 10 15 volis. With a S-voit supply,
output levels are compatible with TTL inputs.

. - COm IAOL
functional biock diagram ver  vOLTAGL rescy

w (L1 "

VA —

A G pe-

o e 21X 4
3

L

[-4]
TRGCEA ==

ChO OCmAACE
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schematic
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vo (seeNote 1) . ., g g E N . . LT e - = N F. .. 18V
Input voltage {controi voltage, reset, threshold, trigger) . . . . . . . . . . . e i i e e e oo . Vo
OU(DUlcun‘ant...‘,...............................2225mA
Continuous total dissipation at {or below} 25°C free-air temperature (seeNote 2} . . . . . . . . . . . 600mW
Operating free-air temperature range: SNS2555 . . . ., . . . . ..o ... .. «.. . =85°Cto125°C
SN72555 . . . .. .. . ... ... ... .... 0Cw0C
Storage temperature range S e e e e e e e e i e i e e e e e e e ... —85°Cto150%C N
Lead temperature 1/16 inch from case ¢ 60seconds: JPor Lpackage . . % . . . . . . . . .. . . 300°C
Lead temperatsra 1716 inch from case for 10seconds:Ppackage . . . . . . . . . e e e . .. .. 280°C

-NOTES: 1. All voIlage veiues are with reepect 10 network ground terminal,
2. For operetion soove 25°C freseir tamgeraturs, refer 190 Diswslpatton Derating Curve, Figure'),

recommended operating conditions

SN52555 SN72555 ONIT
: MIN  NOM MAX |MIN NOM MAX
Supply volage, Voo 45 18 | 4.5 18] v
Input vortage, Vi (control voltae, rewn, therhokd, ioger) . Yeo « Veo v
Ouput Comment, 1 1200 12001 mA
Operating free-eir rmperature, Ty ~55 125 0 0| °c




electrical characzeristics at 25°C free-air temperature, VCC = 5 V 10 15 V (uniess otherwise noted)

PARAMETER TEST CONDITIONS SN$2585 shyzass UNIT
MIN TYP MAX [MIN Tre max

Threshold valtage kevel 23 3

percantage of supply voltage 66.7 66.7 %
, Threshold current (see Nots 3} 0.1 0.25 0.1 025 wA
V. =15V
Trigger voltage level cc s 48 5 52 5 v
Vec+5V 145 187 19 167
Trigger current 0.5 0.5 nA
Reset voitage level 0.4 0.7 H 0.4 0.7 1 v
Revet aurrent . 0.1 Q.3 mA
Conuol voitage Veg= SV 9.6 10 104 9 10 11 v
{ooen-circuat) Veg=5V 2.9 33 J8 2.5 33 4
oL = 1O mA 0.1 0.8 0.1 025
1 - X . X .
Veg =15V oL " SO mA 04 9.5 0.4 075
Lo log = 100 ma | 2 2.2 2 2.5
vo-level cutput voltage v
o = 200 mA 2.5 5
} - A Q.1 3
Vec-5V oL"5m 0.2%
1oL = B mA . 0.16 035
10H = =100 mA 13 133 1275 132
. Yec-1SV
Hign-level ouut voltage IOR = =200 mA 12.5 12.5 v
Yee=SY o = =100 mA 3 33 2.78 3
Cuput iow, Ve =18V 10 12 10 15
No load Vee=5V 3 B 3 §
Supply current e mA
Output hign, Vee= 1SV 9 1t 9 14
Yo load Vee =5V 2 4 2 S

NOTE 3: Thit persmeler Intluencen the maaimum veiue of the Lming resiton A, and Ag. For saamole when Yo ® $ V the meximum

velue s R = AgsRy = 20 MO,

operating characteristics, Ve =5Vand 15V

PARAMETE TEST CONDITIONS 2 - LUNIT
L) ; MIN  TYP MAX |[MIN TYP MAX
Initist
.m" eyl Ra =) 5210100 kA |Tp = 25°C 0.5 2 1 <
timing interval ~
T 1 tich Ta = MIN
. cﬂ:\oﬂaxun coefticyent RB - 010100 kA1, A =0 0 rc
of timing interval to MAX
Sueory voloRR C 0.1 uF Ta=25C 0.005 0.02 001 %V
of viming interval
Ouut pulse riss time e 100 100 ns
- F Ta=25C
Lo RED A 100 100 ns

Output puise tall tirve

1£0r concItionm shown o1 MIN 0r MAX, use the sproprIete vehie wecifled under recommenced aparating conditiont.

THERMAL INFORMATION

DLEIWATION DERATING CURVE

o r r
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§ o t
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0 P 1
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FIGURE 1




TYPICAL CHARACTERISTICS?
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T Ouwta for mperaturm below 0°C and s>ove 70°C are epplicable for SNS2655 cireuita only,

LOWLEVEL OUTIUT VOLTAGE LOW-LEVEL o&:‘rm VOLTAGE LOWAEVEL m:nn VOLTAGE
[N
LOWLEVEL OUTIUT CURRENT LOW-LEVEL OUTPUT CURRENT LOWAEVEL OUTIUT CURRENT
10 ey ‘ ¥
TfVec eV g 1 Evee - oV s 0 1{vee =18y
= = "a B C =
> ¢ -t 3 — t » 4 -~
) t ++ s s ) g \- ) 11 1
[ 3 | I TA-70C |3
; 7 : iz il
2 S . P > 1] et z 3 = =
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== : i 7
b - ot r/atbbnd m e - 3 Ta~n'C
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T a0e 2 oo ?Eﬁ' 1 908 s
o > o -
> am o > am
¥ - 0.0 am
1 2 4 72710 2D @ XWID ) ? 4 7108 0 « W i H 4 7w D 040 MW
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\ YOA TAIGGEANG
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TYPICAL APPLICATION DATA

monostable operation e
L
h\ ‘:: "n

Veec iSVw isv)

Caraciion vor Tace
L1
Time—0.1 ma/div

b U 1 I
4) l (8} AL < ‘ﬂ A . T vOLTAGE
RESET Yee = §
weut —Zrpi66en hadiadd outruT o [ - — 1] r
SNS2S55/SNT2555 o __%
DISCHARGE 3
1S) |CONTROL, Sty
-L_ VOLTAGE o criorp HEL ) b ) ¥
0.01uF GND . ..Lc g / / / -
I lm I :

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

The SN52555 and SN72555 may be connected as shown in Figure 11 for monostable operation producing an ouut
pulse width independent of the input waveform and controlled by the R A-C time constant. Prior 10 the negativagoing
input puise, capacitor C is held discharged by transistor Q1 (see schematic). Agalicstion of a negativegoing input-
trigger-pulsé sets the flip-flop, turns o 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 voitage of the comparator,

the flip-flop is reset, energizing Q1 and discharging C: therefore driving the sutput ba?: 10 the low level, Figure 12

shows the actual resultant waveforms.

Monostable operation is initiated when the negativegoing input puise reaches the trigger lzvel. Onca initiated, the
timing interval will complete even if retriggering occurs during the timing interval. Because of the threshold level and
saturation voltage of Q1, the output pulse width is

approximately ty = 1.1 RAC. Figure 13 is a plot of 10
the time constant for various values of R and C. The
threshold leveis and charge rates are both directly i
proportional 10 the supply voltage, Vcg. The timing J
interval is therefore independent of the supply ‘l
voltage, 50 long as the supply voltage is constant '§ 10~!
during the time interval, £

3
Applying a negative-going 1trigger pulse simul- ‘:'5 1072
tanecusly 10 the reset and trigger terminals during the &
timing interval will discharge C and re-initiate the 3 10-3
cycle, commencing on the positive edge of tha reset |;
puise. The output is held low as long as the reset -
pulse is low. When the reset input is not used, it 104
shouid be connected to Vog to prevent false
viggering. 10-5

0.001 0,01 0.1 1 10 100

C~Capacitance—uF

FIGURE 13—OUTPUT PULSE WIDTH va CAP‘AClTANCE
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TYPICAL APPLICATION DATA

aswable operation PYPYPR
agedan
e A N4
N et
Vee S Vi 15 V) ———
MlJ 18} AL Ra
RESET vee 1 2
@ outryt 2 ouTPUT 2
——ITRIGGER >
SNSZSES/SNTZSES .
oiscrance [2 s
Ry >°
OPEN (S) CONT RO (3] s ded @ fm U YOu TaGE
(See Kom A) [VOLTAGE  THRESHOLD
ano e AN A AN AN
e T Y T VI YT
v A 4 . voul
NOTE A: Decoupling the control voltsge Input (pin %) to I l ,
rOuUnd with » cacecitor may Improwe coerstion. % Time—0.5 rmJdiv
This should be tor Inciviausl soplicationa, 3
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 rigger
input 10 the threshold input will cause the SNS52555/SN72555 10 seli-trigger and run as 2 multivibrator, The capacitor
C will charge through R and Ag then discharge through Rg only. The duty cycle may be controlied, therefore, by
Gevalues of Rp and Rg. f .

This astable connection results in capacitor C charging and discharging between the thresholdvoitage level
{=0.67-Vce) and the trigger~voltage level {(=0.33-Vcp). 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 wavelorms generated during astable operation. The output high-level duration, th, is calculated
s
100 k

t = 0,693 (R +Rg)C, \

output low-level duration, 1y, as:

-—
(=)
»x

1= 0.693 {Rg)C.

-
»

The total périod is T = t, + t; and frequency is

1.44

t--l- orf =
T iRa+ 285G

an
o

The frequency of oscillation may be determined by
seferting 10 the chart shown in Figure 16, which
relates free-running frequency, f, 1o the external 1
tesistors Rp and Rg and the external capacitor C, |
Duty cycle, D, is determined by the values selected for

{—Free-Running Frequency—Hz
8

R A and Ag and may be calculated as: ' 0.1
q 0.001 0.01 0.1 1 10 100
- AA+Rp " C—Capacitance—uF ’

FIGURE 16—FREE-RUNNING FRZQUENCY
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TYPICAL APPLICATION DATA

missing-pulse detector v
vecoew
LRV
FCeqtor
Ve isVie 15v) o t— ",
w ® _ a$ ina
INPUT RESET vee - @ % 1 J ]
TrUT OUTPUT Ly ;T vOLTACE
2 rmcaen had >
i
SNSTSSE/SNTZSES s
OISCHARGE ."°_'
>
(S1 CONTROL BUTRUT veL TAck
VOLTAGE THRESHOLD L&) 3
0.0 uF GNO 5 c /
T s T AEVAR AN }( /7
v v v
% Caracrtoh vouincs

Tirme=0.1 ms/div

FIGURE 17-CIRCUIT FOR MISSING-PULSE DETECTOR FIGURE 18—MISSING-PULSE-DETECTOR WAVEFORMS

The circuit shown in Figure 17 may be utilized to detect a missing pulss or abnormally long spacing between consecutive
pulses in a Tain of puises. The timing interval of the monostable circuit is contirucusty retriggered by the input pulse
Tain as long as the puise spacing is less than te timing interval, A longer puise spacing, missing pulse, or terminsted
pulse rain will permit the timing interval to be completed, thereby generating an output puise 23 illustated in Figure 18,

frequency divider y
- — .

By adjusting the length of the timing cycle, the basic circuit of Figure 11 can be mada 10 operate 35 3 h’muer'ac;_o:jivider.N
Figure 19 illustrates a divide-by-3 circuit that makes use of the-fact that retriggering nnot occur during the timing

cycle.
veges v
Ape i
pm £ v am S

PR

S e 11
2 | d i \ 4 {
E =T vO, Tasd
5 v
o i
-3
2
o
>

OUTIUT vou Taid
L
A prd A
[3 van falh
11 1
Time—0,1 ma/div

FIGURE 19-DIVIDE-BY-THREE CIARCUIT WAVEFORMS
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TYPICAL APPLICATION DATA

pulse-width modulation

—r—
n
Ve (SVYm IsV) —-_\_:_
Ty
L1 ™~
9 — -3
s 81 Az 3Ra A [~
g sy -
RESET  Vveo . =TT |
cLocx _2H1riGGeR ouTruT T OUTRUT 3
NPUT B
SNEYSES/SNT2SES ]
oiscHARGE |2 é ""“""‘|“’
MODULATION IsijconTRoL S
VOLTAGE  TnmgswoLD Ele o
{See Nows A}
GND =-—c Uduy yuuly
l“’ T o vavt aae
v v liatd Al
NOTE A: The mooulsting signal mey be airect or capeci- 1 Aﬂ I ]!YUUIHAAA‘A(I
Irvely Coupmd 10 the CONTOI vOitepe tevminal. For ‘-'r'"“l“‘""
AirecT coupling, U effects of moauiation sUrCe T 5 /e

voitsges and MWnpedsnce on ™e bles of the
SNE25SE/SNT2555 should be consdersd.

FIGURE 20—-CIACUIT FOR PULSEAVIOTH MOODULATION
Tha operation of the timer may be modified by moduiating the intemnal treshold and trigoer voltages. This is
accomplished by applying an external voltage {or current) to the conuol voltage pin. Figure 20 is 3 cireuit for
putsewidth modulation. The mqnostable circuit is Tiggered by 2 continuous input pulse wain and the threshokd voltage
s modulated by a control signal. The resuitant etfect is a modulation of the output pulse width, as shown in Figure 21,
A sine-wave modulation signal is illutrated, but any waveshapa oouid be used.

FIGURE 21—PULSEWIDTH-MODULATION WAVEFORMS

pulse-position moduiation

VeC ISV 15 V) Niiw
3 Cocmod
Fageten
Bt Pupeem BT
. " @ Auy tRa 1 \L
RESET  Veo o < B <] <]
™ QUTPUT QUTPUT 2>
TRIGGER § wCOA §10m awT VOR TalL
SHSTSSB/SNTZSES | o) T ~ J
OISCHARGE .
. a
MOOULATION {S) [CONTROL " Re §
INFUT ™ VOLTAGE !
(Soa A THRESHOLD \
GND =c OUTIUT YOU 1AL
lm T /
v '} A 4/1 A /] :
: VY "t
NOTE A: The mooulsting signsel mey be dirsct of capech 4 I m‘f
tvely coupied to the cONTrol voltage waminsl For ik
direct coupling, the stiects of modulstion source " 1 m':“
voltage end Impedenca on  the bim of T Time—0.1 mu/div
SNSTSSE/SNT2553 should be comiderad. ”
FIGURE 22—-CIRCUIT FOR PULSE-PUSITION MODULATION FIG\KE 23-PULSE POSITION-MODULATION WAVEFORMS

The SN52555/SN72555 may be used 23 a pulse-position modulator as shown in Figure 22. In this application, the
threshold voltage, and thereby the time delay, of 2 freerunning oscillator is modulated, Figure 23 shows such a circuit,
with a triangulac-wave modulation signal, however, any modulating wave-shape couid be wsed. :



TYPICAL APPLICATION DATA
sequential timer

veo
I [ ? ! b
it} (k4] : Aa na (LY £ 1] A Taa {4} i A
RESET  veo < , RESET VYoo - RESET  veo
(3) 1]
@ ouTruT 1 ouTruT ] ouTRUT
O————TAIGGER 1 2 TRIGGER a TRIGGER
s SNSTSBASSNTTESS - 0.001 SNSISEE/SNTISES 0.001 SNS2855/INT28E8 |y
owschance L -F OISCHAAGE of OISCHAAGE
15} JCONTROL - . 190 [conTROL 151 JCONTROL
VOLTAGE  ThALs- [%1] lvoLTAGe THAES s IVOLTAGE  THAES-|I8)
ono O GNO roLe
0.01 —ca oo N 001 aicd cc
LT lm l ST " T Sl v r fjw T
Ca=10,7 R Ce=142,F
Ra = 10010 = Ac = 10080
ouTrUTA Co At oUTPUT B ouTruT C

S closes momentarily st t = Q, Ag =100 &2

FIGURE 24—SEQUENTIAL TIMER CIRCUIT

Many applications, such as computers, require signals for initializing conditions during start-up, Other applications such
Js test equipment require activation ol test signals in sequence. SN52555/SN72555 circuits may be connected to
provide such sequential control. The timers may be used in various combinations of astable or monastable circuit
connections, with or without modulation, for extremely flexibie waveform control. Figure 24 illustrates a sequencer
circuit with possible applications in many systems and Figura 25 shows the output waveforms.

1 ]
See Figure 24 .

OUTPUT A- le-tya=] twa* 1.TRACA

—‘1"“'3{.—‘”

2
§ OUTPUT B twB ='1.1 RgCa
[T=]
i
&
=
E .
>

OUTPUT C et~ WCT L1RcCe

b o 1= O

t—~Time—1 s/div .

FIGURE 25—SEQUENTIAL TIMER WAVEFORMS
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IC THREE TERMINAL REGULATORS

absolute maximum ratings
Input Voliage Vg =6Vi08V" 30V Maximum Junction Tempersture 150°C
Vo =12V 10 18V 35V . Storege Termnperature Rangs
Vo = 24V ‘ 40V Metal Can {H Package) ~£5°C 10 +150°C
Internal Power Dissipstion {Note 1) Internslly Limited Molded TO-92 -565°C 10 +150°C
Opersting Temperature Range 0°C 10 +70°C Lead Tempersture {Sotdering, 10 seconds) 300°C
.
electrical characteristics (Now2) 7,-0°C 10 1125°C, 80 = 40 mA, Cy = 0.33uF, Cg = 0.14F {unters noted)
LMIILXXAC OUTPUT VOLTAGE W W [ 1oV 17V 15V eV Tav
INPUT VOLTAGE funleus otharmbie noted] oV uy [T v 1y 1V v v vt
PARAMITCR CONDITIONE MIN  TYP MAX MIN TYP MAX MIN - TYP MAX | MIN  TYP MAX | MIN TYP MAX [MIN  TYP Max MIR TYF MAX | MIN TY?P  MaX
Vo Output Vehage 7 - 28°¢C AL B A L SCUNCE T N N Y R T T O TS Ty I Y [ a4 13 v
Nous &} TmAS10S TOmA IR (X0 %) [E N 7] (KD W08 (1 178 [14.36 1518122 e |24 ErY) v
1mA S 10 S 40 mA snd s t26 | o2 O [ s4 os 108|114 126 [1e2s 16sf 112 e | na 283 v
VMINSVINSVMAX (’SV»«S?OI II)SV‘NS)I) mnsvmg:m Mg viys a8 n«ssvmgn) mssvmssos ﬂD)SV.NSJ)I ITYSV"MS 1] v
svp Line Asgulsiion T~ nc 10 M4 10 (1] 172 L 13 14 10§ 0 110 b1} 140 b1 %0 0 100 v
g Viu<In WEVisIn M€ VingIn 11 S vy €18 SV <IN 120 € vy < D0 11 <V <IN NSV <IN P v
(L3} " w0 20 100 % 140 30100 3 0 a3 s 80 200 ~v
25 Vi S208 BI<ViNSIN WOB S Vs NIEEViNS2YY !levmf”l Ny g vy <30 I7015V|~S])l |71$V|~53Il v
AVQ  Low Augulsiion TyeVC 1A tg 40 mA 'RET) [RED s <0 DY [T [T 15 s 0 100 -y
T W CAmASIOS 100 ma 0 0 7 n 0 1 e 0 00 FISNT™ @ w100 -V
V0 Leng Term Susbiliy 13 " 2 n 2 30 s M mV/1000 My
Q Oulvicant Corrant Tyen'é FIY E I} 3 3 s 3 P 31 s 3 mA
1=128°C (%] (W] 47 L%} IR O a9 ar
alg Ouivscant Current 1mA 5 IQ S 40 mA 0 o1 01 0 o) o o1t LN mA
Charge VMIN S ViN S Yuax [¥) 0 (X7 (K] 10 wo 10 0 mA
189S Ving 200 196 Vi S0 PICVINSIN | dSVing M | DasvinSan | 0 gV <o R SVINSI | g viugam v
Va Outont Nelve Valiegs | 15+ 28°C, (Nots 3) w0 [ 0 70 0 ) 140 200 Y
I 10 M - 10 bHS :
VUL e moerion 1o 030 W a0 @ %0 P a5 0 W LY 3 a8 3¢ e ot
avour **° oheet 1SV S8 WSVingin HISVINGD | MISVingan | g vingin MISVin S| NSV IV Vi <I9 v
1npul Velirgs 103°C 1 [¥) 104 128 () s, 201 7 v
Ruavired 10 Malargin
Line Regulesion

Note 11 Tharmel reslitance of the Matel Can Packege [H) withour » haat dink s 40°C
»mblent'with 0.4 lesch from » PC board #nd 180" C/W Junctlon 10 amblant with 0.125"

Now 2i The meximum tieady ste1s LLbIe outpUL Cyreont end Input volisge aee very dependanit on the

tempetsturenr m Indicetad o1 the Inlilstion of 1ee1,

[l
Note 31 Recommandad minimum losd sopacitsnce of 0.01uF 10 limit hiph tre Quancy nolie bendwidih,
Hote &1 The temparature coetliclent of Vout b typlcslly whhin 10.01% vo’'C.

hest l.ln\-inq snd/or fead henyih of the package. The

/W Junction 10 cwa and 140°CV
lesd langih 10 0 PC board,

lunciion 10 smbisnt. Theansl reristence of the

TO-82 package Is 180°CW Jjunciion 1o

dols sbiove reprsrsn pubie test condirions with {unciion

7

1

SO1



IC THREE TERMINAL REGULATORS

absolute maximum ratings

Inout Voltage

Vo =5V io8Y

Vo =12V o 18V
Vo = 24V

Internal Powsr Dlssipstion (Nots 1)

oV
35V
40V

Internally Limited

Maximum Junction Temperature
Storege Tamperature Range
Metsl Con {H Packoge)
Molded TO-92

150°C

-65°C to +150°C
~55°C 10 +150°C

Opersting Temperasture Range 0°C 10 +70°C Lead Temperature [Sotdering, 10 seconds) 300°C
hY
13
electrical characteristics (Notw 2) T)=0°C10+125°C, Ig = 40 mA, Cypy = 0.33uF, Co = 0.11F funtess noted)
1
LMIILXXC OUTPUTY VOLTAGE (3% W " 1oV 1V 16V Yy 14y
INPUT VOLTAGE {untess etherwlsy noted] 10y - NV v 1y "y nv nv NV UHITY
PARAMETER CONDITIONS MIN TYP MAX| MIN TYP MAX|MIN TYP MAXIMIN TYP MAX| Mi2i 1YP MAX|MIN TYP MAK MIN TYPF MAX] MIN TYP MAX
vo/ Output Volisgs T-2°C 46 v be 168 o et |r3e s wer]w2 10 00fury 2 w136 6 sezftes ve wa|1rr 3 250 v
{Note 4} s [TmAkst0S10mAsr 3 5s | ba THMEX] YKL W |08 133 V3% 166162 08314 64 v
1ASIDCOmA L BVia | TSVINS0) [ SVINSTN [0S Vi ST SVIN S 34 {1148 SVin S 201|118 S Vi § 300 J214 § vy €33 20 S Vi € 200 v
aVg  Line Regulation Tyv25°C 10 160 16150 2 150 T 20 200 % 2% 7 a8 % 300 mv
BSVig20 | BV SN [HSVInS TN 11 Vi 250 | 18S Vi S 201 {120 € Vg €301 {122 € vry €391 {128 € Vun < 301 v
18700 s 200 0 300 6 275 0 79 30 300 FERREED % 350 mv
DSV S0 | IBBSVIN SN {105 S Vin S 2N SVin $38) 048 S Vi € Tif 108 g vin €301 bara S v S 304208 g viny € 301 v
4V0 Lo Regulniion 1) 38°C.1mAS 10 S 40 mA EED IS 8 W« ® 4 w0 to 1798 TR 0 100 mv
Ty~ 25°C. I mA SI0S100mA 30 [ ] 71» 0[] b {3 0 21 °0 20 100 * 38 180 40 170 40 200 mv
8vg Long Term Siabitity ) 12 1% 0 22 i 30 a8 L6 mV/1000 hey
Ty Cuwwcont Carrent | T+ 36°C R 3 e 7 3. I8 3068 3 e s mA
. 1y0336°C e 8 s 56 . . s ]
alg Ouirkent Corrant | 1) o 26°C. L mA< 10 < 40 mA 0. 01 01 02 ) X) 03 01 mA
5 s 6 4 [ Vs X} 3 A
Change 1.2 ) BV g0 | wsvin g2 Jorgvingan [ egving2s] o< v €20 [0 S vig €301 |22 S vim s 301 | 20 S v g 30 v
Va Output Noiss Voliage | Ty = 36°C. iNote 31 10 ©0 [7) 0 0 %) 150 - 700 W
1% 10 Hs ~ 10 4H:
i 1= 125 Hs © 0 3 58 T % 8 38 EONET) 7 4 % o B
Bvoyy | vo febaion BSVINS10) | BSVINS19) | 02 SVInS 23 L 00V €381 | 105 S Vi € 75 Ji s Evine €78 81123 S vy S 301 |10 S Vi S 384 v
Input Votisge * Tys28°C ? . N 108 17 e 10 nd s v

Required 16 Miintain
Line Ragutsiton

Note 1: Therme! reshitance of the Metsl Con Package {H) without o hest sink h 40°Cw
onbisnt with 0.4% leacs l10m o PC bosrd and 160° C/W Junciion to smbient wiith 0,125
Now 2: The meximum s1esdy s1ate uisbls output currsnt snd input voliege are ver

ternpereiuren m Indicated ot the Intilation of tast.
Note 3: Recommaended minlmum losd capacitance of 0.01uF 10 limit high frequancy nolse bundwidih,
Note 4: The tempeisture coellicient of VouT h typicsily whihin 10.01% Vol' [+

Junciton to cass and 140" CAW Juncilon
feed lengih 10 ¢ PC Lioerd,

¥ depenvent on tha hestslnking end/or lead lsngih of the pochags. The Uats sbove sapresent pulis test conditions with juncilon

10 smblint. Themmal raslsiance of the TO-92 pachage s 180°Ciw Junciion 10

901



typical performance characteristics

Mazimum Aversge Powaer

Manimum Average Power Ciampetion (Metal Can

Onsipation (Plarisc Packagul Pacnaqel . Peakk Output Current
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equivalent circuit
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FUNCTIONAL INDEX/SELECTION GUIDE
MSI/LSI FUNCTIONS OF TEXAS INSTRUMENTS

31 ACOERS
TYPCAL | TYPICAL | TY® POWER oEvicE TYPE -7
CESCAMPTION CARAY 00 OS5 5P A TIOM AND PACKAGE race
Timg TE PER BT | -13T te 13T 3T e 1T
SINGLE 1917 CATED FuLL 40DEAS 1 5 Ay 32 a3 105 me SN0 T 5w | Snieso N 106
SINGLE 2-8tT FULL ADQOEAS 14 Y as RE 317 mo SM3482 1w | SNYRY X 108
(LY t5 Ay 4 mw SNMLSIIA | aw | ShI SN ik e
SINGLE «-81T FULL AQOEAS L L L ).t iz ]Shehiea Lo
10 ny 15 s 4 mw SNSAL 5283 4w | Sl S2) N 110
10 ns 16 as % mw SNSI23 Jiw | SN1) iLn
OUAL 1-21IT CAAARY-SAVE FuLL ADDEAS m o L SNSarI83 LW SNLame) LM
iSas | 13ns g ) mw SNLALSI | W [SMIN S )M
QUAD SERWL ADDERS/SUBTRACTOAS i teas o 240 mw SNSAS3es | g ([ Seia S8 | U m
7 ACCUMULATORS. ARITHMETIC LOGIC UMTS, LOOK-ANEAD CARKY GENERATORS
TYPCAL | TYAMCAL | TYP TOTAL OEVICE TYPE
. CESCRPTION CARRY A0 POwWER © AND PACKAGE PAGE
TIME TG OIS S19 A TIOM ~43C te 125T T _te NT
5 T ns 1 s 0 mw ShsaS 18 Lw SeNSIn Lk
4-@IT ARITRUETIC LOGIC UMITS/ 16 as um 07 mw SHSaLSI0 | aw [Sml S | am e
FUNCTION GURCAATOAS 2.5 as 24~y 155 mw SMsast 2w | SNiaas LN
iy |. 9 ns 323 mw SN145331 n 20 |
LOOK-AnEAD CARAT GENEAATOAS ': - :: == :::f:r" : - i:::‘s.‘:' ‘:‘: n
VoIt GhaAlLiL o m R , 0 ea SNsASZI Lw |sansae | oawm ] 2
SINIAT ACCUMULATOAS | [
12 MATIPLERS
Y DEVICE TYPE AND PACKAGE pace
=35C s 13T ST _te 19T
23-0amy 3-01T-BIMAAY RATE MUL TIPLIEAS ¥ SNYas? v | St LN N1
2301 DECADE AATE MULTIPL.EAS SMsare] 1w L 3Nlae) L. 192 ]
2:5171-37-4-817 PaRALLEL MINAAY MULTPLEAS SMSa S84 Jw | SmlaLSTe 1N %8
SNS4S274 Il SniS2la s~ NI
4-81T-874-8iT PaRALLEL BINAAY UL TIPLIEAS SMalse LW | SNYaM i~ M
Sr5a018 1w 1 SNIa2es J 0 m
[ 3l smnsus LN
7-91T-SLICE mALLACE TAEF | SresaL s J SrelaL 5219 Ln s
= COMPARATORS
TYPCAL | TYP TOTAL SLVICE TYPE
OESCRPTION COMPARE POWECR ANO PACKAGE PacE
. : TIME | OISSs2ATION -33C te 123T 0T _te 10C
3 m RS eow SN54SaS Lw SNTes3Y ih
. 4 D3 m 2 mw SMseL 528 Lw | SKYe 583 LN
4817 MAGMITUOE COMPARATORS 20 . 7% mw Shseas Lw SNl LN e
12 m h Xl ShiaL s i Xl Shlag 3y L
. 2 PARITY CENCAATORS/CHECKERS
TYPCAL | TYP TOTAL | OEVICE TYPC
CESCRPTION B EELAY POWER 3 ANO PACKAGE PAGE
TIME DS SP A TION -13C ta 1i8C_ T € e T
9-817 QOO/EVEN PAMITY CENEAATOAS/CHECKERS 38 M 110 mw SN0 1w | Sniaie0 ) 209
1) s 13 mw SNS4S730 1w [Snusi LA N
9:01T 000/EYEN PARITY CENERATCAS CHECKEAS [ um o m SNWMLS2I | 5w [SNIs 31 | in %3~
N OTHER ARITHMETIC OPERATORS
TYPCAL TP TOTAL DEVICE TYPE
. CESCRP TION OELAY POWER AND PAGCKAGE PAGE
T OISSPATION | -93C e IBT | OC te 0T .
- 1ns S e FLIvESTY Iw SMIS K e,
OUAORUPLE 2-INAUT EXCLUSIVE-OR 19 o8 0 aw SrsaL Sab LW SN S in e
. “m 150 aw Shsass w P smras iLm
GATLS WITn TOTEM-POLE OUTPUTS 3 ns 1S aw ShsaLe s tismonse i
10 s X3 v SNS4LSIM | Lw [ SMa S | Jm 12¢
81T TAUE/COMPLEMENT, 2ERD/ONE ELEMENT 14 A8 210 mow SMSas) 1w | SNlsns} LN 1y
QUADAUPLE E4CLUSIVE OA/MOA GATES 4 a 125 mw St34S14y Lw | SnKSiys Iy 185
OQUAORUPLE 2-4PUT LICLUSIVE-OR CATES 18 Ay B nw . SHMLS I M dow bimlsie IN.]
Wit OPEN-COLLECTOR OUTPUTS 27 a3 150 mew SN3AI Lw lsnrax I 1%
QUADAUPLE 2umiul €ACLUSIVE-NOR GATES 18 m 0 mw SN 5284 1w [Srncsma LN 250
$ 87 oY 10l TwO'S COMPLEMERT/MUL T PLERS . SHISIM | ow |Cnia 338 | Iw |
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TTL INTEGRATED CIRCUITS MECHANICAL DATA

J ceramic duskin-line packages melric dimensions)

14PIN 3 CELAMIC 24PN JCEAAMIC
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N plastic dual-in-lina packages (metric dimensions)
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