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UNINTERRUPTIBLE POWER SUPPLY

Karun Mongkolchai-arunya

Suchai Pongpakpien
Somchat, Sirimanachai
Mr, Worasak J]bpukduu ‘Advisor

1987,

Abstract.

This thgsis' describes the design, developement., and
experimental analysis of the uninterruptible powei supply or UPS,
Including the two kind of UPS that is sine wave output wave form and
quasi squave wave output wave form.

The sine wave UPS use on4aine area equalization or OAE
method to calculated the wave shape oupput. The quasi UPS cgn
regulated output voltage by canbrolling'tha width of square wavéd, with
frequency 50 Hz, Both system haye close loop control , in each part
s with proportional plus integral anslog controller circuit.

Both result of tests on'the built sy;bem show that if an
increased load is immediately applied , its status changing from no
104dto,. fully loaded condition , the system causes the output voltage
to return to it steady-state voltage output within 50 millisecond.
The 'input A.C. voltage can be from 160 volt and up to 268 volt without
changing output voltage.
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2.2 Suiefimefueed aumd 1w (Quasi-square wave

inverter)

Tl Whnimmesssatreduiiodimefuumned  sumd
\7  (Quasi-square wave inverter) §uwifloiuFeuifieuaurroueduineg fudu
viefuefuntedint fufied wogiafu (sinewsve pulse-width modulation)
noufuoeduised inofunbaritndaioluih  dorioly  waetio &S Banoas Ry
o oefuinBuiaed 1nedioe (protection circutt)

4.2.1 winn11B1911

énnguﬁ .15 (fuvRenlnotunsanisiemees iafosduinot inosd
naaosufonurndu i furearudneud so (Bdn iz " uaenen e Wiliaaing
Wadfin 180 guen oanu1n1ola1ﬁgn eatiidmivadromnd se Bl uTonfume
TwhfideumatinSou vinwaBnoth ontlofio o M idgnativhe ity 180 oern Jufl
s§a1ﬁtaﬂﬁqna1u11nawﬁufaﬁu1ﬂﬂ1 uaeniuua15§vn1uﬁ1ﬁaanuuu51ﬂﬂ1uawtﬂuﬁav1i
nrndainafinde (power trensistor) il SEnatlin Whirendin uaelwagiun
ﬁmqwuﬂeaocawnuﬁanu1nauandosi11ea1n7uﬂuuvoﬁu1wﬂw51oﬁe (reference
voltage) awnn1ﬂt?ﬂﬁ1ﬂflaof (rectifier unit) u1ﬁwn11ﬂ1unun11un51ouaowa{
ﬁﬁwTﬁaﬁuﬂ7nﬁazﬂ1uﬂuu1oﬁu1wﬁ1uaen1euan1otaﬂﬂwntuﬁﬂuuUaon1u1ﬂ1ﬁTﬂﬂ A
nﬁﬂasaoﬁaéuwnﬁauﬁﬂ1ﬁﬂu1eﬁu1wﬂ1ﬁdwao§unwu1ﬂﬁau usedmanaunta v stiadfiy
uﬂunn11uufonu1wﬂ1nwoxa1nunuuanuauao1ﬂﬂ1ﬂ

ﬁmmwuannnwnﬂaunaufoﬁuTﬂﬂwuazniuua ﬂn7euaao1utwuowaﬁauiw
o3 nr¥unniuniaed a%nic (power switching unit) IHherwldesne

e HotuSednefinnnlaTinod (driver unit) Lwa1i1ﬂﬁﬂntzua1waemu wA

awnuuﬁodoﬁmmwuﬁ1ﬂ1un1ﬂtunt191a3n§oﬁwo1u d1w¥un1ntwwtaovﬂﬁniou e
liwfuniefnrualefined  (power transformen) awngﬂazswuawﬁ;iutna1

{ I'4 {3 a f

umlee e w10 nTmaved Lo L1 uuun L me mrtenlinelloinsntiinged
( i

(Honnn e t@inde Aaniraing (switch) muﬂgo1nﬁauﬁ11un1uuﬁ1ﬂﬂ11uaqqn

uuntna4w1u1ﬂa1ﬂ (winding) uaztuatw1Lvafa%n%vtﬁnuﬂﬂa%n{tuat1a11aazn11ﬁ
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4.2.2 M9y

1eafTﬂﬂauytdsaoSuL104tna§uuuﬂ uaﬂeﬁoguﬁ 4,18 1FuRn
Ic,,, gnﬁaWﬁﬁwuﬁ1ﬁ tm Butefimod (gate inverter) TnerdtRadggraniBing
Fautuefanoaning 4 winneddn omz) ﬁ1ﬁfgndetiﬁ1ﬂﬁe IC,-IC, \iafniams
%éWaﬁuﬁaeﬁvgnﬁa1ﬁtﬁu10a1w11 10 ovhmiifle 12 900 10, SeiwBomudnuin
400 (3fn  uarionld IC, (4 bit binary counter) Mn1TW1IME 4 m9I1 1t
uaem1T 8 M 14 AefuSeitiganfnimnad 100034 uar S0 (Bn mwdndy

Ay 5034 Tlanduedae o, el lda 2 1ol iua
nrafufn 180 pean Agynafe 2 gﬂﬂuﬂnﬁuuﬁaﬂautiﬂ Ic
2ariudulrenoudenswlained TR, -TR, feaetouidn TR,~TR, tn1T3enenTeud
1ﬁﬁd1§onﬁauaeﬂauti1n71uiatﬂafﬁﬂﬁon1vzo1ﬁqnﬁa TR,-TR,, W¥unTeudsos i

a8 »
Y14 IC‘,‘ LW LM

178

taa§n11uawa§tuafnﬂeﬁﬂuiﬂﬂgugﬁ (primary winding)

t11anu110ﬂacﬁu1ﬂ1ﬁn1wuﬁatnafiﬂﬂﬂiauﬁo (TR,,TR, wuF0TR,,
TR, ) u1nfuuaﬂ1015tuaaoafn1tuﬂ%mmwuuwﬁnﬁnsaaoafwwttnnnﬂﬂnwoquﬂﬂ1in1
tﬁuﬂfea C, umC, Lﬁunvﬂﬂﬂzoﬁmmwm (coupling) Fae'lliiew11ua (base) 104
rrdained TR, wae TR,

tunwaﬁnﬂfzn17wﬁqﬁ1in11u?aLna§ﬁ1ﬁonwotanﬁwn fosuad
MJ15003 31U 2RnpTuuL Tuusiae ol ﬁtﬁo1u1ﬁan711ﬂ1ﬂaetﬁﬂowa wonankEY
viunrranurodn Wi Baiy (voe ssturstion) flun C,E 1ﬂﬁaaaotﬁanseuanwew1 c
SAnanng Taemswdameditmitose funtenadSimonF ontte crindy

n¥unfdga 100 18m nem 11 yo9 Ic, ?oasgnﬁati1ﬁuvoa1
flipiTuiBes  (differential circuit) Tﬂﬂdaﬁvtﬁuﬂ1e3 Cqi1Cy  HAEAIMIN
nu R, uae R, fofoofuldld nelainof TR, uar TR, dnTeuawfouiin’ls o
aﬂtﬂﬁunmaoﬁmqwuuwﬁnﬂTﬂﬂﬁ11ﬁtﬁnanwﬁaotvan (delay time) Yyeyn 60 lyTay
3u1n§oazﬁuan11w1ﬂnﬁun1etaﬂnwn (waveform output) Tutﬁuvﬂnauﬁtuaﬂunauu1u
unnwtaqLﬁuﬁutﬂoaa1na€uﬁuo1ﬁaﬂu1n

nwfﬂﬁuLnaftnafuuuuanuwfnfnu1ufoﬁu1wﬂ71ﬁﬂoﬂiﬁuaaﬁnﬂfiﬂﬁﬂ
NTtud (curren limitted) ﬁtﬂutiuﬁ‘ﬁtw113511ﬁﬁnﬁ1ﬂaunﬁuu1oﬁu1wﬂ1ﬁLa1ﬁyn
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uazntuuaiaenfwu?axﬂa§ﬁ15oi1u1ﬂauquﬂn1ﬂa1uquufeﬁu1uﬂ1uaznteua ﬂnﬂnﬂauqu
u1oﬁu1ﬂﬁ1uaunseuaazﬁn11ﬂ¥un11un51elacﬁu{ (puise width) TaafiTraaeiBundy
i myidounduu s odu i 18 Tne Mnrumio o f 220V/10V  anveduutodu i
worhmas  uargniTeanseuadantaTon D,-D, Husofiuuumdng cbridge rectify)

uaznsaouteﬁu1wﬂ11ﬁt?uu§1ﬂﬁ1tﬁuﬂtsg C,, uaedowmidmaves 1c, . Tamitu



mafudiy VR, #nesteene Ic,,, SSariammlresnn 1y/2eq virfleansos
Ic, ., gnﬂauﬁvﬂufoﬁunoﬂ 5.6 ToaiTazl4 D, (Sovnaneees VR, fiAuT adiuge
i w17 veeic, azﬁufcﬁunnaotﬁauquéTvaﬂ sy euanisnnfiawain
roureiuliih  (voltage error)  Tudmvesnirdouniuvesnteuaf naiunrinia
wiadideir ldmaadisnu R ,2,ioaz1ﬁufoﬁuﬂuﬂ1ﬁun1udﬂnfvuaufoﬁuﬁgnﬂaudnu
pdiunm R, idandle 1c,, $elddedureeifeufasurodin bt ureduiv
Man R, gendwrediiiuléan vR, wohmies 1c, ,  seanaciduifieiuinl
& daafuansmnabiamuaineoenTeud (current error)

Jmauanefiemadawatane 2 S Qni1uwaa§ (OR)  fudela
Ton D_,D,_ 1 12 309 1C, , Thelinnadiuniu R.+R, uazﬁuxﬁuﬂszg Cq ALAM
Snramy ifeuulag ﬁai1tﬂuu1n1un11ﬂaoﬁu1ﬁ1ﬁu13ﬁu1ﬂﬂ1ﬁto1ﬁqntﬁﬂn1zﬁ1n
arotiufiiulnsae (Suidaindos  (soft start) ﬂmmwmuaﬂeﬁon11uﬁﬂwa1ﬂﬂgnﬁﬁu1
Lﬂ?uusﬁuuu1oﬁuﬁuzuﬂﬁuawatuﬁunﬁ1ﬁa1nn115uﬁtn1n%mmwmu1ﬁnw 100 \34n 904
Ic,,, wannmTnfievaan 1c, , § T W R ggnunausunanaundiave siind Tne
fowid uuud 1nm cnang wete) Tanld 1c, , uaw 10,

TR 4014 usnozunthu o winen 11 ) (Huliggranntng 100
13n dedotfunbusinimTon $C. N 1ﬁgﬂﬂ5uanutuﬁuunwoiw 1999 1C,, uinh
e feufudpuusnsaudeatn Tl oifusiedn 100 (3w
tiuﬁuudactwaaztﬁau1ﬂn1uﬁmm1uuaﬂeﬂ1wuﬁﬂwawﬂ tﬂai1gﬂﬂ%u (B weund
(nand) ﬁugﬂnﬁu () Mmm IC,, uazgﬂnﬁu (C) ﬁexuuéﬁuzﬂﬂﬁu 8 Taeld
ic,,. elWiddyn 2 wansefuiudouidmntaried  odunsndamedinge
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5.1

immiudatnaBonnsd meafae uaemairoanuds Tuunilae
UARINANTTNARD VXD IAAETEYY T IWATDINTITIRARY

5.2 1171PADYUALUANITNAGDITDY UPS  yiasiluynuionimfhuudenna
L

n11nnaoevcuu§ﬂﬁﬂtﬁogwaﬂouauaotaofzuuﬂ fumountTnadowtoN

5.2.1 (Rmulaedrdefufl (step command) BAIMATITELLAINTO
ﬁwTﬁﬁnuﬂfﬁgnnvuquﬁnw1tﬂﬁﬂuuﬂaonwuﬁwﬁeﬁuﬁu?oiﬁ

5.2.2 (Bmuas TvammTosaTumuinfl  (step 1load or step
disturbance) guaiﬂ1zuua1u11n¥nuwﬁ1uﬂ1ﬁqnﬂ7uqu1ﬁﬁd1
avfinaoniaan Laintrna Tuanfl s udenly

M ™ ¢ 8
dm¥unsfivos ups Ferflureuoonlad (on 1ine) Nusenadowwa
] d [
pouAuDaREM T L UBEuuLa s Thanfi  Bmoweudn  TrusenaaouTnen i Tvanasn ofiufti
| .
T nn1en 14 Tuan

uanwfnﬂaaoazTﬁ;ﬂﬁqm1uu1eﬁu1ﬂﬂ1uaen1zuaa1nddui1§ataafTu
a1t 15 Twan ﬁozﬂﬁ 5.1 qctﬁu‘ﬁiwnwuuﬁﬁaaé1uﬁnvue1ﬁﬁatﬂao w1 Twan
Teafinudggunssudazatiina1oliding (scale) UNuAY 2 AZdiv  naeTedunTednly
ﬂwaetﬁugﬂ%mm1uﬁﬂuuuﬁatnaﬂo 200 V/div
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7R 5.1 usnogtdggauTsiuhih Clggra sunsumible 208 v/aiy uaL LA
nTeud HPnae) aunaunune 2 A/div

guﬂ 5.2 uaaozuﬁmmwusa1ﬁgn WofiTwanfafl (Pul1 108> 500 S Aunaunudle
200 V/div  uaLunuuou 5 mv/div



zﬂﬂ 5.3 uamzﬂ&nwnnuamnd'mﬁ'fataa'fn'mﬂ'fwamﬁuﬂ 500 %o V4ainaunu
805011140@9‘%?‘ 2 FnA 5 A/div



(1) ALNAUNUAY 100 V/div  UNWuDY 200 ms/div
zﬂﬁ 5.4 uaﬂ¢n11tuﬁuuuﬂaolaofzﬁuufoﬁu1ﬂﬂ1ta1ﬁgn (ol Lufemuilas Tuan
m  JolduTuan 100 Ind 1 (SolduTwanfiufl s00 Sad



AmumaSernTeiuurodu i o rhmainns S Tiaaruaden Skl

Twan v. i
(%m‘n (rms value)

15Twan 222

100 219

200 218

300 220

400 222

500 223

MT790 5.1 uanawan1Tnaee UPs viadggatl Tunane Tuanaasinen



5.3 NMINARDY UALWANITNARDITDY UPS silnjudqninaied

o v agt/ua ' Ilg
Tun17938 Ups 1uﬂu1ﬂuunnwazﬂﬁmmwunwov ol

e it e A . gt —
R
o ———————-

71l 5.5 uae s 3Udp 000 L Ton1e 14 Tuan
Yy L |

v o v d
5mm1u51uuutﬁusznuuvoﬂu1wﬂ1awndauanﬂszquuntnaf ALNANY
f9 10 V/div

' w - ‘ 6
5mm1uﬁ1uawotﬁu1eﬂuu1oﬂu1wﬂ1tawnqn ALNAUNUAY 200 V/div
AMTUALNAUNUNDY 5 ms/div
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fulwaannanie wisaaadiumilunisiiasuwenin s suudggunand | dwdy ups
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COMPLEMENTARY SILICON POWER TRANSISTOKS

The MJ15003 and MJ15004 are PowerBase power transistors
designed for high power audio, disk head positioners and other
linear applicutions,

® High Safe Operating Area {100% Tested) —
2250 W@ 50V

® For Low Distortion Complementary De:igns

® High DC Current Gain —
hiL =20 i) @ 1g = 6 Aue

20 AMIEHE

POWER TRANSISTORg "
COMPLEMENTARY SiL1cq

1wovoLYs .t
250 NWATTS &

.

.
MAXIMUM RATINGS
Rating Symbol Valus Unit
Colicctor.Cmitter Voltage VEEOIsus) 140 Voe
Collecior-Euse Vortage i Vewo 140 Vac
Emitter-Base Vollage Vreo s Vae
Collecior Current = Conunuous ic 20 Adc
Base Current - Contincous g ] 5 hde
Eminier Curremt - Continuour ig 28 ATC
Total Power Dusipation € Tg = 255C Pp 250 watts
Derate above 25°C 1.43 woC
Opereting and Storage Junztion TyTag L 10200 ¢c
Termperature Hange
THERMAL CHARACTE RISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction 10 Case Rejc 0.70 Scw
Maximum Lead Tempersture for Sotdering Ty 265 °c
Purposes 1/16" trom Case for <10s.
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-[L[CTRICAL CH‘\RACT[RI‘TICS ITC . ’5°C unless Ltherwine nolrd l

Jlvinpe Pusiuy,
Cheisglorntn
e e P e e o

T | F-.m.ml

I

ST CRARACT) RISTICS

X P TS |

mooertdr Enutier Sustuinung Voltege 11}

VCEOtu 140 ' - Mac
I e 20Umiac 1g Q1
r,‘,.,,mr Curott Curreny IcEx
VNCE * 140 Vde, Vg atr) * 1.8 Vac) 100 what
+VCE * 140 Vdc, Vg oy ¢ 15 Vac, T » \5q°cp . 2 maac
[, miettar Corul! Curient [TIYR B 0 »hOC
P ovep 140vac,1g 0
Tim e Cutatt Curreny L0 . 100 Ao
I oivgg e bVac le 0 Lt
*SICORD BHLAKDOWN
S
trono Brest aown Costect0r Current with Buse Forwerd Bussed LY Aoe
] teg f BO VO L T tun s pebidave) &
teg L TOOVUL LS Ty nun tepentive) 1
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NPN PNP / .
TIP121 TiP126 O ‘
2 {OTOROLA
e —
PLALTIC M1 DIUM POWLR
COM"LEMENTAHY SILICON TRANSISTORS DARLINGTON
.. designed for general-purpose amplifier and low- -4peed switching 8 Af“PERE
applicetions,
. COMPLEMENTARY 81
¢ High OC Curient Gain POWER mmsnsréflacsw
heg = 2500 (Typ) @ I = 4.0 Adc
® Collector-Enitier Sustaining Voltege = & 100 mAde 60:50:100 VOLYS
Vceo(sus) = 60 Vdc (Min) - TIP120, TIP125 65 WATTS
= 80 Vac (in) - TIP121, TIP126
=100 Voo iIMin) - TII122, Tl e e e e S i Bt i}
® Low Collector-Emitiur Saturation Voltage - . ————
VCE(sat) = 2.0 Vdc (Max) @ Ic = 3.0 Adc :
*40 Vac (Man} & Ic =50 Aac
® Moanohithic Construction with Budlt in Bese: € mitier
Shunt Resntory
® TO-220AB Compact Package .
® TO-66 Leadionm Also Aveidanle
*MAXIMUM RATINGS TE
TiP320, | 1iPa21, | Tipaz2, 7
Retng Sl gieazs | Tiesze | vieazy | VPt [
Cotiector-Emitier Voliege Vceo 60 go 100 Voo
Culisgin Ginse Vaoleaye VCP Gl h Ww0o Vit %
Eovibter Ban v--u.vo | ‘v' B - -.(;i» N> \ef® ym_M - .. r‘ N
Collector Curttent = Consinvuus b0 — .
Peak ‘e 5.0 *op il
Base Current 1g 120 — | mAgc |
Total Fuwer Disnipanen o To - 24 P L —e | Veatts A E
Derate apave 25°C L 052 ———@ | yoC [ I'i
Total Power Dissipation @ Ty = 256C o 20 Wars L/, .
_ _Dutate above 289C o 0016 —e | w/eC ., ‘ l : i i
Unclemprd Inductive N X T
Load Energy (1) E 50 2 s ! 3
Opwrsting ana Siarage Junction, T 65 10 4150 - oc “ W 4
Temperature Range 4 Tag r ] L“
THERMAL CHARACTERISTICS —IL—J
. Cmncx-nmn ) anlbol ok ) | bj:" ......9',‘,'.'... g Sty
T e ina) Fesatence, Jungin 10 Lase He g 17 SoW L ; :22“!&0
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/
TIP120, TIP121, TIP122, NPN, TIP125, TIP126, TIP127, PNP

ELECTRICAL CHARACTERISTICS (Te = 25°C urless otherwise noted)

| Charactarisnie I Symbol 1 Min l Max l Unit j
OFF CHARACTERISTICS ’
Collecior-Emitter Switaining Volisge (1) . VCEO(ui) Vae
f1g = 100 mAac, g =0} TIPVI0,TiP128 60 -
( TIPI2Y, T1P126 o -
Tib122 V127 1) - -
Collecror Cutott Cutrent Iceo mAdc
Ve ® 30 Vae, 1g = 0) TIP120, TIP1256 - o5
AVCE = 40 Vdc, 15« 0) VIPI2), TiF126 - 05
Vet = b0 Viie, 1y = 0) TiIr122, 1ip129 - 0s
Coliector Cutoft Current Icso mAoc
IVeg = 60 Ve, 1g = 0) TiF120, TP125 -~ 02
(Veg » 80 vae, 1 0 TIPI2Y, TiF126 - 0.2
Veg « 100 Vo, 1 = 01 T1P122, 710127 - . 0.2
Lemitter Cutotf Current Jeso - 2.0 mAGe
{Vge = 50 voc, Ic=0}
Ol CHARACTERISTICS 1) .
OC Cutient Gain e -
fic =« 0.8 Agc, VeE = 3.0 Vae) 1000 -
fic * 3.0 Ade, Ve » 5.0 vae) + 1000 -
Collectur-Enutier Satuistiun Voltage v, X Vac
fic = 3.0 Ade. Ig = 12 maac) gohal - 20
{Ic = 5.0 Aac, 1g = 20 mAdc) . S 40
Base Lmitrer On Voltaye VEEion) Voc
lic = 3.0 Aoc, Ve = 3.0 vacl st 25 ;
DYNAMIC CHARACTERISTICS
Srnall-Signel Current Gain [LYTY]
(IC'JOAdt,Vc|~40vu;,l°10Mrul 40 - -
v ot sembrmany i
Output Capstitancy Cop pF
Ve » V0 vae, Ig*0,10.1 M1y TIPI2S, TtP126, T1p127 - 00
J1P120, T1PVSY, TiP122 - SO0

11 Pulse Ton  Pyise Wiath & 300 4wy, Duty Cyels & 2%

FIGUHE 2 - SWITCHING TIMES TEST CIRCUIT
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intal

27256

Lo BLLaR0ALY

ABSOLUTE MAXIMUM RATINGS®

Temperature Under Bias ....... -10*C to +80'C
Storage Temperature ..... 1. ~B5'Cto +125°C
All Input or Output Voltages with

Rewpect tu Gloung ..., .. +8.25 Vo 0.0V
Voltage on Pin 24 with

Respectto Ground .......... +13.5V 10 -0.6v
Ve Supply Voltage with Regpact

loGround .................. +14.0V to -0.6V

*NOTICE: Stresses above those listed under
“Absoluty Marimum Ratings™ may cauvse per
manen! damage to the device, This is-a stress rat-
ing only and funcilionat operation of the device at
Ihese ar any other cunditions ahove those ingn
taled in the operational seclions of this speciticg-
ionis notimplied. Exposure 1o ebsplute maximum
ating conditions for extended periods may atfect
fevige rehabilty.

D.C.AND A.C, O‘PERATING CONDITIONS DURING READ

stzo0 | 212565 | wieowa | 2125625 | 2728630 27256-45
Operating Temperature :
Rango 0C-70C | 0°C-70:C | 0'C~70C Q' C-70C 0’Ca70'§ oCv70C
Vce Power Supply'2 5V =58% 1 5V =5% | 5V=8% | 5V =10% | 5V = 10% |5V = 10%
READl OPERATION
D.C. CHARACTERISTICS
Limits Test
Symbol Parameter i Min, Typ.a Max. Units Conditions
I Input Load Current 10 KA Viny = 5.5V
lto Output Leakage Current 10 nA Vour = 5.5v
Ippy2 Vep Current Read Sh:mdby 5 " mA Vip » § 5V
lecr? | Viee Current Standby 20 | 40 | mA |CE v
lcag? Ve Curunt Active a5 100 mA CE ~OF Vg
Vs ~Veg
Vie | 'inpar Low Venage -1 -8 | v
Vin Input High Voltage 2.0 Ve v
VoL ‘Output Low Vollage 45 v loL = 21 mA
Vou Output High Voltage .24 v lon = ~400 wA
Vel | Vep Read vorage 38 Vee V. |[Vee=50V =025V
-

565



intad 27256

PRIZLONENA gy

—
READ OPERATION
A.C. CHARACTERISTICS
Pl . o —
27256-25 & 27256-30 & 27256-45 &
27256 Limits | 27256-3 Limits 27256-4 Limits .
SRR Test

Symbol Parameter Min. | Max. [ Min. | Max. | Min. Meax. | Units| Conditions
tacc | Address to Output Delay 250 | - 300 450 | ns | CE=OE=v,
tce Ct 1o Qutput Delay 250 300 450 .ns OE= ViL
toe OE to Output Delay 100 120 150 | ns | CE=v,

tor' | OF High to Output Fioat | 0 60 0 | 105

e wmesad R ere heveanda

130 ns (-:-E’V”_
tWH Output Hould trom 4] T 0] SN 0 ’

ng Cé—OE-VgL
Addresses, CE or OF

Whichever
Occuried First

NOTES:

1. Vee myst be appliea simunaneously ot before Vip 8nd removec simulunewsly of alter Vpp.,
2. Vpp may be connected durectly 1o V,

Cc €xcepl ouring programming, The Supply current would then be the sum of
lec and lgp,.
. Typical values are for fa #25C end nominal supply vollages

Thie parameter is only saroplad snd 15 not 100%, teelnd Quiput Fival 1p detiney 85110 puitl whieie dala is np Iunyer
dilven—sce tming diagram on 1he following page.

-~ W
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intel' 27256

CAPACITANCE (T = 25°C. 1 = 1 MHg)

Symbol Puramcler ‘-:I’yp.‘ Mox. | Unit Condltions
C.? Input Capacitance 4 6 pF V=0V
Ceon Output Capucitanceo 8 12 pF Vein ¥ OV

A.C. TESTING INPUTIOUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT

24
\/[n EX)
3 -
R RN LTITT ) ‘,,’
- -~
[0 . X

[XY)
AL TILTING b 1L 800 Db W[ NA° 4 1EP A (OCC o+ AN Laty 1M
SO O L nl Wlatuhiutsnty anl WAt 81 g Lo bCR A UGl o

¢ =

AND L b FOK & LOGIC

RL AT )

€, o g
ool oVl b #GLaralitanl

A.C. WAVEFORMS

V. N ' edse |
ADDAESS !x
ADDRESSES Y VALID
F LE XN s

Vi

tace™— = z:...—’l r—

Vin vtese
. HiIGn Y /;;;;; ;;;\ Gn
ovrrut ’ VALID OUTPYUY | 1

s

NOTES:
Vo Tyecal vibtues are tor Ty = 26°C aind tghnnat il vollayey

2 Thus parameler ss unly sampied and 15 not 100% tested
3. CE may be delayed up 10 lagc—1tpg stier the 1ainng edge of CE without imnpactontace.
4

tpF it specitied trom OF or CE. whicheser ofcurs first,

567
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27256 PRELININ A B

DEVICE OPERATION

The slghl mudes of opuration of the 27246 are hated in
Table 1. A'single 5V power supply is required in the
tead mode. All inputs are TTL lovels except for Vpp
and 12V on A for intghgont identilier mode.

Tuble 1. Opersting Modes

PINS|CE [ GE| A, |Vpp[Vec|OUTPUTS

(20)1(22)|(24)] (1) (28)] (11-13,
MODE i 15-19.)'
fead |V Vi] X Vee|Vee| Dour
Output
Disahle Vi | Vin| X |Vée Vce| HighZ
Standby Vin| X X |VeelVee| Highz
nghgent
Programmmg V”_ Vil X . Vep VCC Din
Verity Vin !LL_‘ ...).(...‘ Y_Ez Vc.c Douy
Optional .
Venty Vi [ Vi | X |VeplVee| Doyt
Pl.ugla"l
Inhibnt Vin [ Vik] X [Vep Veel High'Z
intehgent S
Idenuter Vi Vie | Vi [Vee Veel  Coae
KROTES:

1. Xcanbe Vi o1V,
2. Vi = 12.0V = 0.5V

READ MODE

The 27256 has two control functions, both of which
must be logically active in oideg 16 abtaits taia af
the outputs. Cntp Enable (CE) is1the power control
and should be used for device selection. Output
Enable {OE) is the output control and should be
Hearf {1 ygle Hata froyn the sontlput ping, lttejiay
dent ot device scloction. Assuining that addiesses
are stable, the address access time (tacc) is equal
lo the delay trom CE to output {1 ). Dalo Is avail

568

ablo bt the ciputs wher a adelny ol e ftom the
talling eogye 01 OF, et vitang that CL has been low
and addiesses have been stable for at least
Lec~toe.

STANDBY MODE

The 27256 hat 4 slandby moede which roducus the
maximum sctive curient fiom 100 MA 10 40 mA.
The 27256 is placed in the standby mode by apply-
ing a TTL-high signal to the EE nput. When in
plandby mude, o tutjoute are ina high unpiedance

stdle, independent of the OE input.

Two Line Output Control

Because LPROMs are usually used in farger
fmemory arrays, Intel has provided 2 control lines
which accommodate this mulliple memory con-
nechion. The two contiol inus allow tor:

2) the lowest possible memory power dissipation,
and

b} complele atsurance that outpul but contuntion
will not occur.

To use these two contiol ines most vtticiently, CE
(pin 20) should by decuded and vited as the pri-
mary device selecting function, while OF (pin 22)
should be made a common connection to all
devices in the array and connocted 1o the READ
line from the system control bus. This assures that
all deselected memory devices are in their low
power standby mode and that the output pins are
aclive only when data is desired from a particular
memory device.

System Considerations

The puwer svati by (harastensls s of HIAQR 1%
LFHOMS Tequite carelul decoupling of the
devices. The supply current, lec. has three seg-
ments that ate of interest 10 the system designer

the etatulliy wyltent level, the aclive wutient
level, and the transient curnrent peaks that are pro-
duced by the falling and rising edges of Chip
Enzble The magnitude of these transient current
peeha s depcndant un the wulpul Capalilive and
inductive loading of the device. The &ssociated
transient vollpge peaks can be suppressed by
complying with Inlgts Two-ling Gonlipl ang Ly
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properly selected decoupling capacitors. It is rec-
ommended that a 0.1 uF ceramic coapacitor be
used on every device between Vee and GND. This
shouid be a high frequency capacitor of low in-
hetant Inductunce and thould bv placed us closo
10 the vdvice &S possible Insaaition, 8 4.7 uF bulk
electrolytic capacitor should be used between Vee
and GND for every eight devices. The bulk
capacitor should be localed near where the power
supply -is connected to the array. The purpose of
the bulk capacitor is to cvercome the voltage
droop caused by the inductive effects of PC board
traces.

PROGRAMMING

Caution: Exceeding 14Vonpin1 (Vep)wlll perma-
nently damage the 27256.

Initially, and after each erasure, ali bits of the 27256
are in the "1 state. Data s introduced by selec-
tively programming “0s” into the desired bit loca-
tions. Although only "“0s" will be programmed,
both"1s" and “0s" can be present in the data word.
The only way 10 change a “0" to a "1" is by ultra-
violet light erasure.

Tho 27256 is in the programming mode when the
Vpp input is 81 12.5Vand CE 15 2t 1TL-low. The data
to be programmed is applied 8 bits inparaliel to the
dala output pins. The levels required for the ad-
dress and data inputs are TTla

inteligent Programming™ Algorithm

The 27256 intgligent Programming Algorithm
rapidly programs intel 27256 EPROMS using an
etficient and reliable method particularly suited to
the production programming envirenment, Typical
programming times for incividual devices are on
the order of five minutes Programming reliability
15 8180 unsuted as the incremental program margin
of each byte 1s continually monitored 1o determine
when 11 has been successfully. progreammed. A
flowchart of the 27256 intgligent Programming Al-
gorhm s shown in Figure 3

The intgligent Programming Algorithm utilizes
Iwo ditferent pulse types: initial and overprogram.
The dutation of the initigl CE pulse(s) 1s one mil
lisecond, which will then be followed by a longer
overprogram pulse of length 3X msec. X 1s an itera-
HON counler and 15 equal 10 the numper of ine
~-nitial one millisecond pulses applied to a parlicu-
lar 27256 location, before a cotrect verity occurs.
Up 1o 25 one-millisecond puises per byte are pro-
vided for Letore the overprogram pulke 1§ applied
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The enlire sequence of program pulses and byte
verifications Is performed 8t Vee - 6.0VandVep «
12.5V. When the intghgent Programming cycle has
been completed, all bytes should he compared to
the original data with Vee = Vi = 50V,

Program Inhibit

Piogramming of multiple 27256s in paralle! with
ditferent data s easily accomphished by using the
Program Inhibit mode. A high-level input in-
hibits the other 27256s tiom being programmed.

Except for CE and OE, all like inputs of the parallel-

27256s may be common. A TTL low-level pulse
apphed 10 the CE input with Vpp at 12 5V will pro-
gram the seleclud 27256

Verity

A venly should be performed on the programmed
bifs to Betermine that they have been correcily
programmed. The verify is performed with OE at
V;L, qE ot V|p| and VPP at 12.5v.

Optiona! Verity

The optional verify may be performed in place of the
verity mode. It is perormed with OF at vy, CE at v,
(s upposud o the stundard venly which has CE at
Vin), and Vpp at 12.5V. The outputs will tr-state
according 1o the signal presented 1o OF. Therelore, ali
devices with Vpp=12.5V ang DE =V will present
data on the bus independent of the state. When
pataliel programming several devices which shate a
common bus, Vep shouid be lowered 1o Ve (=6.0V)-
and the normal read mode used to execute a program
verity.

inteligent Identifier™ Mode

The intgligent Identifier Mode aliows the reading
out 0 a binary codu from an LPROM that wilt
identity its manufaciuter and type This moae s
intended 1or use by programming equipment for
the purpose of automatically matching the device
A0 Do programmed wilh 1§ corgsponding pio-
grammung algormhm, This mode 1s funchional In
the 25°C = §'C ambieni ternperature range that s
requiretd when programming the 27256,

To activate this mode, the programming equip-
ment must force 11.5V 10 12.5V on address line A9
(pin24)ofthe 27256 Two identfier byles may then
Le sequenced lrom Lhe desvice oulpuls by legghng
address line AQ (pin 10) from V,_ to Via. All other
address lines musl be held at Vy, during intghgent
ldenthier Mode

%
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Figure 3. 27256 Intgligent Programming™ Flowchart
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Byte 0 (A0 = V) represents the mznufacturer
code and byte 1 (AD = V 4) the device identifier
code For the intel 27256, these two 10entifier bytes
are given in Table 2. All identifiers for manulac-
turer and device codes will possess odd parity,
with the MSB (0;) cefined as the parity but.

ERASURE CHARACTERISTICS

The erasure characteristics of the 27256 are such
that ¢;asure begins 10 occur upon exposure 10
light with wavelengths shorter than approxi-
mately 4000 Angstroms (A) It should be noted that
sunlight and certain types of fluoiescent lamps
have wovelengths in the 3000~ 4000 A range. Data
show that constantexposure toroom level tluores-
cent lighting“could erase the typical 27256 in ap-
proximately 3 yaars, whilo if would tahe
spproximutely 1 weeh 10 cause gtasuig whien exe
posed to direct-sunlight, If the 2725€ 1s 1o be 6x-

t
Table 2. 27256 Inteligent Identifier’™ Bytes

T et b awmne o wmt v oy e e e

posed 1o these types of lighting conditions for
exiended periods of time, dpaque labels should be
placed over the 27256 window 10 prevent uninten-
tional erasure.

The recommended erasure procedure for the
27256 is exposure 10 shortwave ultraviolet light
which has a wavelength of 2537 Angsiroms {A).
The integrated dose (i.e., UV intensity x exposure
time) for_erasuie should be a minimum of 15
Wsec/cm?, The erzsure time wilh this dosage 15
approximately 15 to 20 minutes using sn ulira-
violetlamp with a 12000 uW/cm? power rating The
27256 should be placed within 1 inch of the lamp
tubes durning erasure. The maximum integrated
dose a 27256 can be exposed 10 without damages
7258 Weac/om® (V waek G 12000 5 W.em?) Drpos
sure of the 27256 10 high intensity UV hight 1or long
P&nods May cause permanent damage

Pins Ag O, | O 0O, O.‘ 0; r:O;. 0, O *r_i:: ]
identifler (10) 1 (19 | (18) | (17} | (36) | (18) | (13) | (12) | (11) | Data
Manufacturer Code Vi 1 0 0 0 1 0 0 1 89
Device Code VIH 0 (0 0 1] 0 1 0 0 04

NOTES:

1. Ap =120V = 05V

V. 3. A =V, 0tV
2. A-Ag. Ag-A CE.OE =V, .

Inteligent Programming™ Algorithm
D.C. PROGKHAMMING CHARACTERISTICS:

Ta =252 5C, Vec = 60V = 025V, Vpp = 125V = 0.5V

Limits Test Conditions 1
Symbol Parameter Min Max. Unit {see Note 1)
.y Input Current (Al Inpuis) 10_ nA Vin = Vi 01 Vi
Vi | nput Low Level (ATl Inpute) —o1 | oe | v | T
Vin input High Level . 20 Vee v
Vou Output Low Voltage During Verity 0.45 v lor= 2.1 mA
Von Output High Voltage During Verity 24 ' \ lon= -400 LA
bey Vee Supply Current (Program & Vurity) 100 A
Ipp2 Vee Supply Current (Program) 50 mA CE =v,
Vip Ag intgligent Identifier Voltage 11,5 125 \Y
NOTES:

1. Vcc must be applied simultzneously or befcre Vpp and removed sime taneously ofr after Vpp.
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AC, PAOOIAMMING CHARACTI HILTICSH:

Ta = 2525"C, Ve - 6.0V 2 025V, Vpp = 12,0V = 0 3v

e B ea et
o “j“"' ‘ _ | TestConditiune®
fiymbol Paramoler Min, Typ. Max. | Unit (voo Note 1)
W | Addioms Satuptime ' I I
“togs | OF setwpTime | 2 | | | as |
‘05 Dﬂtﬂ Su!up 1”"‘0 —’;.—_—].w' 1777 1#3 T H*W&&*-T
.1:‘" Addiess Hold ';i_m:‘ T 0 N 7 M;A;‘ T =77
tom Data Hold Time 2 us
tore? OE High 1o (5ulput Float Delay 0 130 ns
typs Vep Setup Time 2 HuS o
ivés Vee Setup Time 2 - . HKS
tpw CE Initial Progiam Pulse Width 0.95 1.0 1.0% ms {see Note 3)
torw CE Overprogram Puise Width 2.85 7875 ms (see Note 2)
| toe Data Vaio from O 150 | ns
*A.C. CONDITIONS OF TEST " NOYES:

Input Rive ond Foll Thnos (10% to 00%) ... 20 ns
Input Pulse Levels................ 0.45V to 2.4V
Input Timing Rufuiunce Luvel,,.%, 0 8Y and 2.0V
Output Timing Reterence Level 0 8Y and 2 OV

572

1 Vi must bie spphed simuliznedushy 01 beluie Vg
and removed simultaneously or atter Vpp

2. The length of the ovurprogram pulie rmay vary liom
2.85 isuc (0 78,74 myuc a3 a funchion of the iteration
counter value X
initigl Program Pulse wioth t\clerance it  msec = 5%,

. This parameler it only sampled 8nd s not 100%
testeq, Qutput Float 1s gefined as the point where
08la 1 fp l@ngef ArMen- 3ee BAWAG G1agram on
the fulloning page.
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intel 27256 PR ELIMINARY
Inteligent Programming™ WAVEFORMS .
AN e _ N L .
v, oL
ADDaL23LS x ADDRLSE VABLE X
v als
W . 1
-
! T
Yin v~
Gr2 ‘
DATA DATA 15 STABLE W} s < ATA OUT VALID &——
\ N < oo
b
-o——'l';‘l——-— = ] —-’i:A"L)
Yor oY
VYoo
v ___/ !
e "
[*— i
sov o
Yee
sov
5
Vi .
tt
Y L
[ '
N . =1 198 me) : F‘ i’f.‘-‘i tor
\ — 161} 1o e
MAR
5t \ & \F—
"- oy L) \-—m.-\‘
. .
NKOTLS:
1 ALL TIMES SHOWN IN{] ARE MINIMUM AND IN ,SEC UNLESS OTHERWISE SPECIFIED
2 VuE MFOY TIMGG REFEREICE LEVEL 1S BY FOR AV ARD 2V ECR A Vi
3 1pg AMD tpgp ARE CHARACTERISTICS OF THE DEVICE BUT MUST BE ACCOMODAIED BY THE FROGREWNIE
4. WHEN PROGRAMMING THE 27256 A 0 1,F CAFACITOR IS REQUIRED ACHOSS Vpp AND GROUND TO BUFRESS SPURIOUS
VOLTAGE TRANSIENTS WHICH CAN DAMAGE THE DEVICE
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UASA SELLED LEAD-ACID WIAINTENANCE FREE

ECHAGEABLE BATTERIES NP SERIES

Pt and slhicwnt powin sonrcos ane ospaseially
loe Jang Tde, rugged darability, and depeadable

Youras sngue swnparided olocioolybe wiul vontinng sysbig
give you the freedom te mount Yudsa batterivs in any posis
tion without fear of leskage or loss capacity.

Unparalleled life expectancy in both float and cyclic applfcations.

)R APPLICATIONS:

Secutity Syitenn

jeney Lighting Systems
winications Equspment -~
cuptible Power Supplhies

VON SPECIFICATIONS:

T OO KT
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VUASA S Alicly L RE-AC . :
RECHAGEABILE BAVTERIES EWl SERIES

SAAEIN E ENANG -

YUASA EM Balteries is o unique maintenance-lree sealed leadeacid storage batteries with excellent high rate discharge

putlormance.

« MAJOR APPLICATIONS:
* Switch Trappiy and Cluso o Lawn Mowuis
e Uninterruptible Power Supplies o Power Tools
e Suanddby Generators e Garden Equipment
o lndustiial Hobwts ® Vartone Pontable Power Sougces
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Vuasa’s diversified product selection covers

 applications ranging .
from ocean floor to outer space.

YUASA BATTERY CO., LTD.

H

{/SMALL BATTERY DIVISION

T2 T, Higashi-Shimbashl 2-Chomo
Minato hu, Tokyo, 103, Japan
Phone: Tokyo (03) 437 -2411
Cuble: YUASADATTRY TOKYO
Tolox: YBCTOX A 420220
Fucsimilo: Tokyo (03) 433-7375

OVERSEAS AFFILIA TES

Y Batiery (Amenica) Ine. Y attery (UK) L.

9728 Albt:rxis Avenue Unit 22 Rassuu Industrial Estate
Santa Fe Springs CA 900670, U.S.A. EBBW Vale, GWENT NP 3 55D
Phone: 213-949-4266 United Kingdom

. Phone: 495-306121
Y uasa Hattery (8 urogat) GMNEGITH . Vs Battery Sales (UR) L
Shadow Strasse 39 Hawksworth Industrial Estate

4000 Dusseldorf
F.R. Geimany

. Swindon, Wiltshire SN2 1DZ
United Kingdom

Phone: 211-350047 Phone: 793-486818



] VELAS A WIS EL CaDWU BATTERIES

HEAMETICALLY SEALED

Hutton and cyhndoead Gy e g broad range ol Cupraci
Hivs

Caclusive,  patunted  Anti-Polamians conshudtion  to
cambiat coll tuvaensal

Avalablu i g wide soluction ol assemnbhes,

Phgh temporaturg, fast ehagg ad lugh thscharga rate
colls arg available to assing you the right battery for
your job,

High relisbility and performance, long jife, superior

service, and 65 years of manufacturing experience are’

includud in avimy Yuasa battery.,

Temperature Range:
Discharge ~20"C 10 G5"C ( 4"F 10 149"F)
Charge 0'C 1o 45°C (32"'F ta 113"F)
Stutage 200C L bU'C L 47F 10 1227F)

« BUTTON CELLS

YRR e o0 0 e

MEMO POWER

Specihcally dewguesd tor continuows tockbs chaige ot
0.033 C and standard cychic applications,

Browl ange ol capacities 1o bt alt C 1408 meinory
aprpizinliany

Available in staodard 2.4 Volt 3.6 Valtand 4.8 Vol PC
board mount packages.

Operating tempecatute 07°C 1w 1457°C {ehamging).

Very small self discharge rate 0.2% per day.

T Capecity Chuq;mg —N Duuo«mom

ype {nominel) Cunam Dunwwr H-ight

TRE" Serias TmAh | mA | mm. ins. | mm. ins.
250F 250 25 25.2 .99 9.2 .36

High dischargs type 1.2 volts per cell,

__225F2 225 22,5 | 25.2 99 | 9.2 .36

500F2 500 50 | 34.6 | 1.36 | 101 [ .40

» FT SEREIS .
*
verbee et 0 PIe e Ty 17 vet e ool
Type Nominal Standurd|  Trickle
S : Cdppcity Charging| Charging Tempurstura
Sutl 10.2C Discharga)l Currunt Curtunt [.  Range
Lot mAh mA mA .
31FT- 30 3 1 Dischaye
- KK\ —20°C 10 +65"C
51 FT ._......".30:..,.....-. ..._.?- Stundard | Charge
101FT 100 1w 0.033C 0“C 10 +45°C
18107 160 18 Max, Statuye
% g " % O R, Wy - * nN°
22GET 226 508 0.05C 20°C 10 +50°C
261FT 250 25 I
1] N (¥ Lo [T
r 2.4 volts 3.6 volts 4.8 volts
Type Diemater = imme eem e cereee pene - -
Lenyth svt:::w Length Sp.:'c':nn Leagth Sp:.c?n
16.6 m 16.5 | 18,56 | 20.0 | 23.0 | 25.0 28 0
31FT - ot

os.nm 061 073 0.79 | 081 | 0,98 | 1.10
16,5 mm, | 185 | 210 | 24.0 | 22.0 | 300 | 33.0

«» CYLINDRICAL CELLS

: 1 RGN SR .. A
2 0.65 ins. 073 | 0.83 | 0.9 | 1.06 1_.1_8 1.3_9
101 F+ 26 5 mm, | 17 ) ?0.0 23.5 | 26.0 | 29.5 | 32.0

IO o4 ne T 0.69 | 079 [0.63 | 1.02 | 1,10 | 1.30

26,6 . R
I61ET mm 185 Q1 O 250 276 31.6 _3_4_0

1.041ns. 10.73 [0.83 |0.987|1.08 { 1.24 | 1.34

226FT 26.5mm, | 22.6 §26.0 | 31.6 | 34.0 | 40.6 | 43.C
251FT 1.04ins. | 0.89 | 0.25 | 1.24 | 1.34 | 1.69 | 1.6¢

Digh ductarge type 1,26 valis per cell, —
Type (C-pnciw 'Chuaing _ Dimunsions .
nominel}| Cucrent Diamoter Height
YRS Series] mAhD mA mm. ins. mm. ins,
"140RS | 140 | 14 [12.0 | .67 | 166 | .06
“Tasons” | 250 | 26 |14 | .67 | 30.0 | 118"
GOORS | 500 B0 | 14.6 | 57 | 600 | 1.97
" 600RS 600 60 | 23.0 | .01 | 26.6 | 1.04

-

IOOORS 1000 100 26.0 | 1.02 | 30.0 | 1.18

"HUUI\& 1200 120 ZJO 91 | 43.0 | 1.69

Wit mwadrems s ewws b mvevers b mmed ) " e

-"-woons "800 T1e0 7260 |"1.02_ [ 0.0 e
“Ta000ns | 74000 | 400 | 330 | 1307 61.6 | 2.42
Quﬂ.k Ct\atumu l ?.) Vults par cell,

__250RF 250" | 778 |Tvas | .57 | 300 | 1.18 .
" S00RF 500 150 146 57 | 60.0 | 1.97

* Dinensions Shown arv Maximum and ingludu cover,
* ¢ Thusw inudels ute wlsu avalluble tor high lumouruluro trickle
chiarye. (1200001, 1BOUHTH, 4000HH) 1

F fat puick assemblics ., . MPC -

T Dnmomuom shown for 2.4 volt md 3 U van bumrluo
ype Case Pin Spacing | Cas Pln Spucmg Cuu
Width' Width Length Length ° | Haeight

19.2 mm. 15,24 54.0 50.8 9.5
3FT S R~
i 0.7_§ ins, 0.60 213 2.00 0.37
G1FT 10.? mm, 16.24 54.0 __“bO.B_._._ _u6
oo lesims, ) 060 | 213 | 200 037
101FT 280 mm, 2_2.§ 780 ) 75.0 - 12,5
110 ins. 0._§9 307 2,95 0.49

28.0 mm, 22,5 78.0 75.0 12.6

O1FT 153G Tns, 0.89 307 295 | 049
226FT | 28.0mm.| ~ 225 78.0 750 | 125
251FT | 1.10ins. 0.89 3.07 295 0.49
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1 Ground ’ h
2 ou (G, ;| Owpnzimened . o3 o
3 Qu Ouiput U - . . ,-.;ﬁ.vj
] B Outpul 1 iwerted 5 TRA
5 Vire Synchronous vollage ) . N 23
6 ¢ tnhibit . - A
v 7 ¢ oz ~ outown 2 - . ERNNON ALV
s Ver Stabiized voltage it
'8 Ay Ramg resistance . e
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anyusInILvoy TCATBS voltage (u!mu V,) 2393 zero vohage

" EERY Vi

. , b detector 0“9\7190’011 ,2e10 passage un‘) ’
‘CMucurhﬁu . J1-some | 3 daldy synchromzauon register 'N
; BSVsS1BY, ~25°CST, $85°C; f=50Hz , [Test  |Lowar | Vg=15V | Upper .
. chouit | umh8 , | typ it A « | ludAIuAY ramp generator AINIE-
: Suoply cument consumpton s ! %6 |68 0 ™ o) aed ¢, gnifszedaunizuaaing
N o e v
A oora ' ; e : (fmuadu R,) 6IMIn ramp voliage
3 L™ - x ° . o - .
, Synchronization pin § e L Vo D3LTIAURILAY V,, (triggering
' [ [ 4 -
¢ bt oo L oo . P2 ] ange o) dygroszgniilvifiunein
iouuwunag. ' Yoy Je . 0 B or ey . . )
| Controlinput pln 1t - . triggering angle ¢ WNTNNOUY
1 Conliol voltage range Viy 1 ‘02 ‘ I Viopear IV .1 » 4 X Yo .
Input resistance Ry H 15 xQ A 0-180 03I ‘BQ'\INDUﬂUH’iﬂN
Ramp generator ﬂ']UﬂU V 'nnq menml ““NWG!‘
Load current ‘ he . 10 1000 uA
, Maxamp volage Vio e - i mnnmmﬂi"mm 30 us ﬂﬁwng'n
tion voll_ a! {1 10 .
' Ramp resistance . Ry |1 3 B E T va Q1 oy Q2 Yaumuoand
, Sawiooln return time 4 7. ‘\ ap L S Sy a4 - '
T sonibit pin 8 : < WIITOMUNIHUIUOL 180 BIFT HIM-
| switch-over of pin7 D - v Y
Cutousdaned Cove : 13 |28 v mwigiaed C, 0N 12 Aead
uts enable: - e N . . ¥ (Y 1
{sm',’i.ummnm ']“ { B IR n312d vy anaveninded
# Input current RS . e Wal
osry § o 2 TTYTIUN @ HOT 180 DI
hnpuxcumm g -1 80 150 200 pA A
{ Vg1V —_ —_—
o gt 2 . A o ¢
| oeviaton ot e T 29T 1E -5 #{® . iinm Q1 uar Q2 Mgy
Re = const. (@ rmg . AP PP -
RV Gyt 0 NV e P nauNuNY 0.14 une Q2 dyfIimved
A ® ’ -
! Deviauon of 1y he 1 -20 2 ;1 20 “i%  +180 03m vv1 3 Whlunaugunein
' Ry = consl. i N M- T ¥ 4
'l veeswisv - - 3iE <o RO ] mwvenld davievine @z (n7) i
' Devistion ol the ramp voliage . ¢ - 4
betwesn 2 loliowing . S N ndygnusaot Q1 uny Q2 M NOR
' - / L 1L
; i el mtm E T iy f{; LR #¥1 inhibit input ®IW1IN disable out-
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' pin 13 ) \ ’ uts, Q1, Q2, Q1, Q2, QU dmfuwa 3
“ switch-over 0l 5 8 7
_owi ¢ 2 — — v
Cghoripuisestouput L e Maw a5 . 425, WA Wurwioina Q1 unz Q2 Mldann
i Long pulse atoutput v LOTRR cees. b +V . v g« 4 .
input curtan - N\ P L B Rl Lo vravoavindiaun (180-0)
Vi~ 8 .
';lv:;ul currenl ¢ e =l I 45 65, - . 100 Jua
V=TV . - o SR
. ' o T, e B ? S P
! Oulputs pin 2,3, 4,7 e 8) Q414% 1 < .
Reverse current scee , ., |26 FEERE ISl —
Vo= Vs ’ P
* Ssturation vollage Lo Vous 26 01 . |04 R, e
Vigw2mA . 3 ; R
v . H . ' S8 )
‘Outputspinte,is 7 T e NN N
H oulput vollage Viensw |36 vs-3 ) v.-zs ve=10 |V
vl = 250 MA . - ’
L owtput volloge Viertus 2.6 03 " " 08 H v
lo=2mA. | . ‘
Pulse width {short pulse) t, 1 20 30 40 s
S 8 open R 4 4 .
Puise widih (short pulse) - 1, 1 530 620 160 | nsioF N
withCy ! Ge s ere . [ -, + =
’ . Vet el s I A T
Internal yoltage control . ~ . . " Lt ey, NP
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