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PI1OGRAM
" LAI\l}uiAfi I

#include <rcg5 l.tt>

sbit valve_diugin
sbit oo_valvcjanas
st'if bi-.valvc_-p;uras
sbif pourpa

sbit egelas
sbit dgelas
sbit sgelas
sbit panas
sbit biosa
sbit dingin

lltlcfine futtiil

P0^5;
P0^7;
P0^6;
P0^4;

rr.)n.)'

I2"3;
12"4;
p') ̂ <.

P2"6"
P2n7;

irrt korrdisi,b;uryak,waklu,waktus;

vt iJ delay_tilrcr(int loop2)
t
t

lrtl at;
iic

t
loop?-;
for (aa"-O;aa<=5 ;aa++)

t
TN40F.0800010000;
1.1il{X3C;' lLl=OXAF'

TR I - I ;
rvhilc ('l'Fl:0);
TR. I { ;
' tFl -0;

)
l
rvhilc (loop2!'"0);
' l 'Rl=0;

TFI=O;
I
J

P l



void main$
t
t

l r','al:

l'0".0x00;

I'l 0xFl';
P I =0xFF;

1.,aty'ali=0;
krlidisi=0;
r','lktu,=0;
tvlktus{;
oo,_valvelanas=l ;
b{_valve_parras{);
v*lvc dingin-{;
l iorrrpa:l;
tlcliiy*time(9);
oo-_valve3auas-=0;
Pl ' ,0x00;
J*li,ty_tirncr{2);
i ' l 'OxFF ;

rvhile (bartya-tr:0)
yaug diiugilkau

{

//tutup, valve panas
//tutup,valve panas

/u&uran gelas dan isi

- -----------,t / sepersmpat gclBs
if (egelas--:0)

t
rvhilc (waktus:0)

t
if (lfra:08000 I I I I I ) { waktusJ l';}
if (infra-080000 I I I I ){waktusrZ'; }
if (infra:08000000 I I ) { wakrus:'3'; }
banYak:'l ';

l
l
I

if (ttgclar:0)

{
while (waktus:O)

//gelas <ecil
//gelas ; dang
//gelas resu

/setengah gelas



t

if (infta:08000 I 1 t I I ){waktus='4'; }
if (inha:{BCI001 1 I I ){waktus='s';}
if (infra-=08000000 I t Xwaktus='6'; I
banyak='2';
I
J

satu gelas ponuh

//gelas kail
//gelas: ed'ang
//gclas lrc:at

//gelas l:ec'il
l/gelas iedang
l/gelas l,esar

if (sgelas=:0)

(
w!rile (waktus===0)

t
i f (infra:=08000 I I I I I ) { waktus:'7';}
i f (infra:080000 I I I I ){ waktur'8';}
if (infra:0B0000001 I X wak66=9;)
banYak='3';
l

)
I
t

riirilc (kondisi:0y/---------- // kondisi air yang mau dikelua l:al???

----------ilPanas
if (priras==0)

iontlisi='l ';
rvlirle (waktu:0)

t
I

if (rvaktus:'l') { waltu:l 1 ;}i/seperempat gelas kccil panar
if (waktus:'2') {waktu:12;}//seperempat gelas sedang par t s
if (waktus:'3') {waktu=I5;}//sepenunp* gelas besar pana; (fix)
i f ( rvalctus:'4') { walitu=22 ; } //seten gah gelas keci I panas
i t (waktus.,-'5') { waktu=24 ; } / l sotengah gelas sedan g pauas
if (rvaktus:'6') { waknr:30; } //setengah gelas besar pan as
if (walstus:7') {wakru=aa;} llsegelas kecil pauas
if ( rvalitus:'8') { walctu=48 ; } //segelas sedang panff
i f i rvaktus:'9') { waktu=60; ) //segelas besar panas

--libiasa
if (biasa:=0;

I
koudisi-'2';



rvtLile (waktu:O)

t
if tiwaktus=.il')
if t,waktus=='2')
if t.rvaktus==*'3')
if {.walctusr4')
if (,rvaktus:'5')
if iwaktus:'6')

walru=l 0;)//sepersmpat gelas kccil biasa
wal itu= I I ; )//seperempat gelas ssdang bia ; r
wai.ru=l 3; )//scpxcmpat gclas bcsr bius:
waktu:2O; )//setengah gelas kecil biasa
wakru:22;)i/seteugah gelas sedarrg biasa
waktu=26;)//setengah gelas besar biasa

(iii;gin tutup,dgr delay sesuai input ge las & isi
t
I

oo_valve_panas'=l;
bf_valvejanas=l;
valve_dingin=0;
pornpa{;
dclay*tirner(waktu);
)

i l' ( kor ldi.si --="'2')

t l i irgiu buha,dgrr delay sesuai input gelas & isi
I
t
oo_vulve_panas: | ;

)

il' (kondisi=:' I ')

i f (,waktus-'7') { waktu:4O; } //se1 ;elas kecil biasa
if (waktu.s===/8') {waktu=4+' }//segelas sedang biasa
i f (waktus=='9') { waktu:52 ; }//segelas besar biasa

)

clingin
if (dingiu":0)

{
kontJisi:'3';
wlrile (waktu:0)

I
if (waktus:' t' ) { rval.ru: 1 4 ; } //sgrcrempat gehs kecil dingir t
if (waktus":'2') {waklu:l6;}//seperernpat gelas scdang din ;in
if (rvaknis=-'3') { waktu=20;}//seperernpat gelas besar dingi r
i | ( rvaktus':'4') { waklu:28 ; } / I setetgah gelas kecil dingitt
i f (waktus-'S') { waktu:32 ; }//setengah gelas sedang din gir
i f (w aktus-'6') { waktu-40 ; ) //setengah gelas besar dingi n
i f ( waktus:'?' ) { waktu:56 ; } //se61elas kecil dingin
i f ( waktus:'8') { waknr=64 ; } /lsegelas sedang dingin
j f ( waktus:='9') { waktu=80 ; } //segelas bcsar dingin

)
I

/ftondisi air yang diminta panas: valve panas buka, '' rhe

//kondisi air y;rng diminta biasa: valve panas buka, l alv,:



blvalvel:arras: I ;
valvc_dirrgin=l;
ponrpa,{;
delay_t irncr(walitu);
l

ii(kp1idi5i-'3') ll\totrdisi air yang diminta dingin: valve piuras trrtup. valive
dirrgin buka,dgu dclay sesu,ai input gelas & isi

I

oo*,valvejiuus=O;
bl_vallelarras=O;
vatve*dingin-= t;
pornpa-0;
delay_tiner(waktu,';
)

pornpa=l;
valvo__dilgiu:0;
oo_valve3anas=l;
bl valvejanas-0;

ticlay_timer(?0);
1,r.:icurpiltan perulangan
goto awal;
)

//tutup 'alve dingin
i/tutupr valve panas
//nrtup valve panas

//delay sebelum pro$arn kembali,ke awal ulrtuk mer rrhri
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( Eyrc! ot trr.syctem progrnmrmble (lSp) FlaEh Memory- Endurinor|: 1( 00 Wrtf6/E?r$ Cyclc!

tures
wfith lY C951. Froducts

lo 55V OtErrthg Rrlrgo
i lDno oiun dsluHz

k
x 8-bh lntonrel I tAM

Pogrummablc ltr ) Llnes
1&bit T?mol./Cr urflers

Interupt Sorrrce s
Duplex UAFT !i, )rlal Channel

ldlc nnrl Po$/or.do$fi Mod€s
Rccovtry t om Poryerdown Modc
Tlmer

Dala Pointc'r
Ftsg

Programmirrg I ime
ISP Prolpa n rmlng (Byte and page Mode)

ription
r89s51 is e lcvr-power, high-performance cMos g-bit firicrocontroller with 4K
:t"',1.I.]:1:f irgrammabte Ftash memory, The device is manufacrured using

Fl's hlgh-dens ty r onvoratire memory technorogy and is corpatiute wiir, t 
" 

i"J""l
Fl9.T.!99s1ll:lnrctiql set and pinout. The-on+hpitar;h ailows the posrarn
Pl"-:. IT. 9! r:mmed in-system or by a conrentional nonrotatite meror/prn_rm€r. By comt)in r g a \€rsatire g-bit cpu with in-slatem prorlrammabre Frash on a

8-bir
Microcontroller
with 4i( Bytes
In-Sye tern
ProErammable
Flaslr

ATB9$51

Prelirninary
clithic chip, the /,tmet AT89S51 is a powerfut ,icioloiir,,ff.,. which provides ay'flexible and cor t€ttoctiv€ sorudon'to many embedded contror apprications.
{T89s51 proridrr,; the folrowing. standard features: 4K byles of Frash, 12g byles of
' 321/o linos, w'chdog timor, two data pointers, hflo 16-bit timer/counters, a fvei-rr two-levsl interr rpt architec-turo,- a tufl duprex seriar port, on-chip oscilator, andr circuitry. ln adc ir ion, the ATg9s51 rs designed with static togic for operation',1: 

l:j9-fT.! l"n )y and supports two software setecrabte power saving moder;.or€ Mode stoi)s t r€ CpU while allo,ving the RAM, timer/cor nters, seriatiort, andupt sy5tem tc'or rlinue functioning. The power-down modcr saws the iAM'con-but lreezes the c scillator, otsaottng all other chlp functions unflt the next exlernalupt or hardwErre I eset.

-rkr

R4r. 2.tgtA-1oo'l



PDIP

Configur;r i ions

{r,ro;D r 1
(Mrgot I r
GC l< ) I J

) r.!f
: Fo.o (Ao0l
_1Fo.t (ADr)

P0.2 (AD2)
I Po.3 (^O3)

Po.4 (ACtr)
Fo.t (lo0
P0.6 ( DC)
P0.7 (^D7)
F n/Pp

I ^IEJFHF

m.l 6D4l
m 5 {ADSI
Po.6 $&l
t\7(Nn
l&ar"
' |C

ft€N
P2.7 (^rt
P26 ( 14
Pa5 (ArO

t (  I
(n)0) f .1 0
(rro) r: 1
liiii 6) r 3 2
{ m l t r  i  J

0 o )  F 3 .
0 t ) F 3 s

(fifr) r3 s
(45 )Fs  7

Xf /iL 2

XT/,t t
G \  )

7cV

2

E 8 8
s s 3
t ed

I
q

; rr rl9E3
FgF
P?.7 (At5}
P2.e (Ar.a)
P25( 13)
P-2.1 ( 12'
P23 (A'r r)
F2,2 (^ro)
P2.r (A9)
P2.0 (A!)

; . r ; ;
t =  =6
5 x  x

a

(MOSD Pt.5
(urso) Pt.6
(scn Pr.7

(RXDtP3.0
NC

rxDl P3.t
(iim) p3.2
(rmi) pt.3

Fo) P3.r
(r I ) P3.5

1

6
I

. 1  . : 9  o c - ( t o
o . o . o - t S d d E E

q - o o o - . r o ' .

=366t r t r r
x  x  6  d  6 - 6

- - ' 3 3 s

' -

( :a

TOFP

o o * N @ b t

33
32
3r
30
a

2l
26

21

fo.4 {Ao1)
FO5 {AOs)
PO.5 (AD6)
P0.7 (^O1
o'Jv?P
NC
Ar"E,isFeE
trgN
Pat Gr5)
p2.6 ( 11)
Pes (Al3)

e
1 0
1 l

A E I

,l l lf iElG%
n-

(u6D P1.s
(Mrso)Pr.6
oclQ lr.?

RST
(m(D) P! 0

C
o)olPi 1
(n1.ol P3.2
(iFTi)p3.3

oot P3..
or) P3.5

-t

o
$
1 0

1 1
1 2

i 3

1 S
' 6

1 l

o l ' r t l l a t - . a

o * !t
3a
n
fi

34
gt
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Description

-lE-|r* * ----= _ jEd=-r

Supply voltage.

Ground.

Port 0 is an 8-blt open draln bidlrectional l/O port. A. an ouprrt port, oach pln can slnk olght
TTL inputs. When 1s are wrltten to port 0 plns, th€ pins can be used as hlgh-lmpodanc€
inptns.

Porl 0 can also bo conflgured lo bs the multlplexod low-order addr.ss/data bus durlng
access€s to orlomal program and data memory. ln this mode, P0 has Intomal pull-ups.

Pod 0 also recelves the code bytes during Flash programming and outputs the code bytes
during pogram verificaUon. External pull-ups are requlred durlng program verlficadon.

Port 1 is an 8-bit bidirectional l/O port with intemal pull-ups. The Po!'t 1 output buffers can
sinusource four TTL inputs. When 1s ars written to Port 1 pins, they are pulled high by the
intemal pull-ups and can be used as inputs. As inputs, Port t pins that sr6 e:remally boing
pulled low will source cunent (1,|-) because of the intenral pull-ups.

Pon I also receives the low-order address bytes durir,g Flash ptogramrning and vedlication.

Port Pin Allernale l:unctions

P 1 . 5 MOSI (use,J for lnSyslem Programming)

D t A MISO (usa,l lor In$ystem Progremming)

Pl.7 SCK (used for In-Systom Prograr*rming)

Port 2 is an 8-bit bidirectional l.rc| port with intemat pull-ups. The Port 2 output butters can
sinldsource four TTL inputs. When 1s are writlen 1o Poi 2 pins, they are pulloC hlgh by the
intemal pull-ups and can be usoci as inputs. As inputs, Port 2 pins thel are erfemally bolng
puiled low will sourco curent (lrJ becaus€ of th6 Intenal pull-ups.

Port 2 emits the hlgh-order address byt€ during fetches from ertemal prograrn memory and
during accesses to enemal data rnemory that uss 1&bit addresses (|JOVX O DPTR). ln this
application, Port 2 uses strong intemal pull-ups when omining ls. During aocesses to eritomal
data memory that us6 8-bit addr€sses (MOVX @ Rl), Port 2 emils tha conlents ol tho P2 Spe-
cial Function Register.

Port 2 also receives the high-order address bils and some control si!rn:,1* Ornnn Flash pro-
gramming and verilication.

Port 3 is an 8-bit bidirectional l/O port with Intemal pull-ups. The Porl 3 ousut buffsrs can
sinvsource four TTL inputs. When 1s are written to Porl 3 pins, they are pullod high by th6
intemal pull:ups and can be used as inputs, As Inputs, Port 3 pin6 that ars extemally being
pulled low wlll sourco cunent (ltd bocause of the pull-ups,

Fort 3 recelvss 6ome contEl signals for Flash prograntming and vodtication.

Port 3 ajso seirros the functions of various special teatures ol the.ATASSSi, as shown in ths
following tabl€.

r t2

r t3

l\ if 89S51
?,1874-1O!l
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AT89$51

Beset input. A high on this pin for two machine cycles whiie the oscillfltor is running res€ts th€
device, This pin drives High for 98 oscillator p€riods after the watchdog times out. Tho Dls-
RTO bit in SFR AUXR (address € EH) can be used to disabts this feature. ln tho def,ault state
of bit DISRTO, the FESET HIGH out feature is enabled.

Address Lalch Enable (ALE) is an output pulse for latching the tow q4e d the address during
accessos to 6r1€mal memory. This pin is also the prcrgrarn puls€ input (pE@) during Flash
programming.

ln normal operation, ALE is emitted at a c'onstant rate of !/6 the oscillator frequency and may
be used for extemal timing or clocking purposes, lrlote, however, lhat one ALE pulse is
skipped during each a@ess to extemal data memory.

lf desired, ALE operation can be disabled by setting bil 0 ol SFR location 8EH. WiSr the bit set,
ALE 16 active only during a MO\4( or MOVC instruction, Otharwiso, rfio pln fs woaHy pulted
hlgh. S€ttlng the ALEdlssble bit has no ettgct ll thg mic.ocontrollar ls In eliemal executlon
mocle.

Program Stbre Enable IFSEN) is the read strobe to €xtemal pogram memory.
whon tha arggsst la executlng code f rom extarnal pmgram memary. tr$ff is tctlvalad
twico each machln€ cycle, except that two reETI actlvauons are sHppod during eacfi accoss
to €nemal data memory,

Erdgmal AccEss Enabla, E{ must be strappod to GND In ordor to onabto the dodco to tetch
code trom etitemal program memory locations starting at 0000H up lo FFFFH. Norto, howovgr,
that il lock bit 1 is programmed, EA will be intemally larched on resel

EA should be strappod to Vcc tor intemal program executions.

Th is  p in  a lso  rec€ ives  the  '12-vo l t  p rogramming enab le  vo l tage (Vpp)  dur lng  F lash
programming.

Inpd to the Inverting osciltator amplitier and input to tho intemal ctock oporatlng ciraril

Output from ihe inverting osclllator amplifier

VPP

nrt
-1o/Oi

\L1

\L2

Porl Pln All€ma{! Funcdons

F3.0 !19-J!,!ll,tpur po{)
F3.1 D(D (EBrlal outrut port)

P3.2 iNTO (extemal intenupt 0)
P3.3 INTT lextemal intenupt 1)

P3.4 T0 (timer 0 edernal input)

r.5. J Tl (timer t extemal input)

P3.6 WFI (oxt€fllal data momory writo sbob6)

P3.7 HD (extenral dsta rn€mory r€ad strobe)



I
I

ecial
[tctlon
gisters

,a t-!a

^dlmEL

A map of the on+hip memory area called the special Function Reglstor (sFR) space is shown
in Table 1,

Note that not alf ot th€ address€s are occupied, and unwupied addresscs may notfu lmpte-
mantod on tha chip. Read acceseEe io thess addrasges will ln genoral retum random dab,
and wrlte access€s will have an indeterminate €tfect.

le  1 .

F8H

FOH

E O H

EOH

D8H

)0H

OFFH

OF'H

O€FH

OE'/H

ODFH

007H

OCFH

0c7H

OBFH

OBTH

OAFH

OA?H

9FH

9'H

8FH

6itH

c8H

c0H

E,6H

BOH

A8H

AOH

98H

90H

88H

80H

PSW
0000001)0

IP
)c(0000l)0

TI,,!OD
00000000

AT89S51 li:R Map and Reset Values

EI

0000001)0

000000)0

0x@00,10

1 1 1 t 1 t . 1

srcN
00000000

P 1
1 1 1 1 1 1  1

TCON
0000@00

PO
1 1 1 1 1 1  1

A1',39S51



AT8gS51

User sottware should not write t s to th€se unlisted locations, sinco lheir riay be usod ln tuturo
productg to Invoko new leatures. In that case, tho r6s€t or Inaclfuo values & |he now birs r,llt
always be 0.

Interrupt RegltteF: Th€ individual interrupt enable bits are in ths lE rogister. Two priorities
oen bt tat fcr eeoh of tho llve Inte rrupt lours.r ln tha lp fegl;ter.

Table 2. AUXR: Auxiliary Regisf ;r

AUXR Addrass = BEh

Not Bit
Addr€ssable

Besct Value = XXX00)C(08

WDIDLE DISBTO DISALE

7 A e 2 1 0

DISALE

DISBTO

WDIDLE,

WDIOLE

1

Reserved for future e:gansion

D isable/EnaHe ALE

DISAIE
Op€Gling Mode

0

1

D isableEnable Beset out

DrsFro

1 Reset pln E.lnpul onv

DisableGnable WDT in IDLE mode

WDT continues to count in IDLE moda

WDT hahs counting in |DLE mode

ALE is emitt 3d at a clnstant rale of t/6 the oscfllator figr{{€nqf

ALE is actiw only during a MOVX or MO/C insfuction

Reset pin ls driven High after WDT timos out

Dual Data Polnter Reglstere: :o facilitat€ acresslng both irtemal and cxlema! data memory,
two banks of 16-bit Oata Pointer Registors 8rc provided: DPO at SFR addrBss locstions B2H-
83H and DPI at 84H€5H. Bit oPs = 0 in sFR AUXR1 setecrs Dpo and Dps = 1 selecG Dpl.
Tha usor should always initlaliz€ the DPS bit to th6 appropriato value bafore accosdng th€
respective Data Pointer R€lster.

-!l!
A-1olc1

r @
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Power Off Flig: The Power Otf Flag (POF) is located at blt 4 (PCON.4) in rho PCON SFR.
POF ls 6et to '1'during power up. lt can be set and rest under softu,are control and is not
atlEct€d bFies€t.

T4ryo A. AUXB!| Arrllary Fesliter I
AUXNl

Address = AzH

Nol Bit
Addressable

Reset Value = )COOOOC(0€}

Bir

DPS

Fleserved br tutJre expansion

Data Pointer Reg'tster Selecl

DPS

0 S€lects DPTR Regbters DPoL, DPoH

1 Selects OPTB Fegislers DPIL, DP1H

DPS

7 6 5 4 a 2 1 0

!mory

9anization
rgram Menlory

Memoryta

MCS-51 devices have a separate address space lor Program and Data lytemory. Up to A4K
b!4es each ol €ritomal Pmgram and Dala Memory can be addressed.

tt ttre Ef pin is connected to GND, all program fetchesi are directed to exiemal memory.

On the AT89S51, il E[ is connected lo V65, program fetches to addresses 0000H through
FFFH are directed to intemal memory and letchos to address€s 1000H through FFFFH ars
dirocled io extemal memory.

The AT89S51 lmplernents 't28 bytes of on-chip RAM. The 't28 bytes a!'e acc€ssiblo via dlrect
and indirect addres;ing modes. Stack operations are oxamples of indirect addressing, so the
128 bytes ol data RAM are available as stack space.

The WDT is intended as a recovery mefrod in situations where the CFU may be su$ected to
software upsets. The WDT con i ists of a 14-bit  counler and ths Walchdog Timer Reset
(WDTBST) SFB. The WDT is de'aulled to disable from exiting reseL To enable the WDT, I
us€r must write 01 EH and OEl H in sequenc€ to the WDTRST regist'lr (SFR location OAGH).
V/hen th€ WDT is enabled, it will irrcrement every machine cycle rvhile ihe oscillator is running.
The WDT timeout perlod is dependent on the extemal ctoc* trequency. There ls no way to dis-
able th6 WDT €xcept through reset (either hardwaro reset or WDT ovorflow reset). When
WDT overflows, it will drive an oulput RESET HIGH puls€ at the RST pin.

To enable the WDT, a user must write 0lEH and 0E1hl in seguence to the WDTRST register
(SFR location 0A6t{), When the \,t/DT is ensblod, the (,sor ne€ds to seMc6 lt by wrftlng 0,tEH
and OEl H to WDTRST to avoid a'yVDT over{low. The 1+blt countor overl'loy\rs rfion h reaches
16383 (3FFFH), and thls wlll reset the device. When the WDT ls enabled, lt will Incr€mont
evory maghlne cyclo whlle the osclllator is running. This moan3 th€ user mu8t r€t6t fh€ WDT
at l€ast €v€ry'16383 machln€ cycles, To r€set the WDT tho us€r must writo 01EH Ird oEtH
to WDTFST, WDTRST ls a write.only register. Ths WDT counter cannot be read or wrltten.
Wh6n WDT overflows, lt wlll gen,rrate an output RESET pulse at trle RST pln. Tho RESST

- pulqe duration is 98xTOSC, whe're TOSC=I/FOSC. To make the bcst use of lhe WDT, it
ln'Bgs51 --
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should be seMced in thoso sections ot cod€ that witl periodicatly be exocrne! within t'lo time
required to prevent a WDT reset

In Powerdown mode the oscillator stops, which means the wDT atso ctops. whilo In power-
down mods, the user does not need to s€rvice the WDT. There are tyro methods of exitingPower'down modg: by a hardware reset or via a levoi-activated oxtenlal lntenupt, whlch ls
€nabled priorto€nterlng Powerdown mode. when powordown ls exitcd with hardware resel
servicing the WDT should occur as it normally doe6 whenever tho ATggSSt ls resel Exiting
Power-down with an Interrupt is significandy different. The Intenupt is hold low long oncugh for
the oscillator to stabillze. when the interrupt ls brought high, the Inronupt is servi-ced. Td pr+,
vent lhe wDT lrom rssetling the device while the interrupt pin is held loyr,, the wDT is not
started until the lnterrupt ls pulled hlgh. lt is suggested that ths WDT be reset during th€ Inter-
nrpt service for the lnterrupt us€d to exit powerdown mods.
To ensure that the WDT does not overflow within a few states of exiling Powerdown, it is besf
to reset the WDT Just before entering power{own mode.
Before going into the IDLE modo, the WDIDLE bit in sFR AUXB is used ro d€termine whethor
the wDT conlinues to count if enabled. The wDT keeps coundng during IDLE (y/DtDLE bit =
0) as the default stare. To prevent the wDT from resetting he ATggssi while in |DLE mode,
the user should alwsys set up a timer that will periotlicaily exit IDLE, seryice th6 wDT, and
reenler IDLE mode.

with WDIDLE bit enabled, the w)T will stop to count in IDLE mode and resumes the counr
upon exit from IDLE.

The UART in the AT89s5l operat:es the same way as the UART in tho ATg9c51. For turtt]er
information on the UART operation, reler to the AThnEL v/eb sit6 (httprlf$,y.atmel,com).
From the home page, select 'Pro,Jucts,, then ,g051-I,rchitecture Flash &tiffocontrolle/, then'P roduct OveMeu/.

Timer 0 and rimer 1 in the AT89ss1 operate the 6am6 way as Tim€r o and rirner I in the
ATB9CS1 . For further information on the timers' operation, refer to the ATl,rlEL W6b slte
(http//www.atmel.com). From the thome page, s€lect 'Producls', then 'Bos l -Archilec,ture Flash
Microcontrollod, then'Product OveMen/.

The AT89S51 has a total of five inrerrupt vectors: two e)cternal intenupli liIiTO- and iFT-t;, two
timer intenupts (Timers 0 and 1), and the serial port internrpl These interrupts are all shown in
Figure 1.

Each of these interrupt sources can be individually enabled or disabled by s€ttin! or clearing a
bit in Special Function Register lE. lE also contains a global disabl€ t,il, EA which disables all
inlemrDts at once.

Nole lhat Table 4 shows that bit positjon lE.6 is unimplemented. In tho AT89S51, bit position
lE.S ls also unlmplemented. User eottware should not write 'ts to theso bit positions, since they
may b€ usad'in future AT89 produ,cts.

The Timer 0 and rim€r 1 flags, TFO and rFl , are set at s5P2 of the cycle in wtricfr the timers
overllow The yalues are then pollod by the circuitry in the noxt syde

L1orc1
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should be soMcod In thos€ sectlons ot code that will perlodically be oxocu{el within ths timq
required to prevent a WDT resel

In Powerdown modo th€ oscillator stop3, whlch mean$ tho WDT also Btops. Whilo In Pow€r-
down modo, the user does not need to service the WDT, There ars two methods of exlting
Power-down mode: by a hardware reset or via a level-aclivated extemal Intemjpt, wtrich ls
enabled prior to entering Powerdown mode. When Powerdown is €xited fif'l hardwarB roset
servicing lhe WDT should occur as it normally does whonever fie ATBeSsl is roset Exiting
Power4own with an interrupt is significantty ditferent. The interrupt is held low lo16 enough for
the oscillator to stabillze. When the interrupl is brought high, the Intemrpt is soMced. To pre
vent lh€ WDT from resetting the devic€ while the interrupt pin is held low, the WDT is not
started until lho Intorrupt ls pulled high. lt is suggested that the wDT be ros€t durlng tho int€r-
rupt sorvicg for tho Interrupt used to €xit Powerdown mode.

To ensure that the WDT does not overllow within a ferv states of exiting Powerdonwr, it ls best
to res€i the WDT Just bgtore entering Powerdown mode.

Before going into the IDLE mode, the WDIDLE bit in SFB AUXR is used ro determine whether
the WDT continues to count if enabled, The WDT keeps counting during IDLE $VDIDLE bit =
0) as the default srats. To prevent the WDT from resetling the ATBSSS1 while in IDLE mode,
the user should always set up a timer that will periodically exit IDLE, sorvice the WDT, and
reenter IDLE mode.

Wlth WDIDLE bit enabled, the IVDT will stop lo count in IDLE mode and resumc$ the count
upon exit lrom IDLE.

The UART in the AT89S51 operates the same way as ths UART in tho AT89C51. For further
intormation on the UART operation, refer to the ATlvlEL Web site (htipr'l$ \rrrl.atmel.com).
From the home page, select 'Pro,Jucts', then '8051-l rchitecture Flash l.'licrocontrolle/, thsn'Product OveMeu/.

TimEr 0 and Timer 1 In the ATB9S51 oparat€ lho same way as Tlmor 0 and Timrr I ln tha
AT89C51 . For fuflher Information on th€ timers' op€ralion, r€ter to the ATl"lEL Web sitg
(http/ Mr{1a,.atmol.com). From tha hom€ page, s€l€ct 'Produc6', then '805l.Archit€ctun Fla8h
Miorocontrcllo/, then'Product OverMerr/.

The AT89S5 t has a totat of five interrupt vedors: two €)demal intemrpls 1iFiT6'anO ifriTT), tno
timer intenupts (Timers 0 and 1), and the ssrial port interrupl The6g lnterruptB are all s+ro,vn in
Flgure 1.

Each of these intemlpt sources can be individually en:rblod or disabled by setting orolearing a
bit In Special Functlon Roglster lE, lE also contalns I global disabto tJlt EA which dlsablee aJl
interrupts at once.

Note rhat Tablo 4 6hows that bit position lE.6 is unimplemented. In lho AT89S51, bh posilion
lE.5 ls also unlmpl€m€nt€d. User software should not write 1s to thes€ bit posltions, since they
may bs usgd in futur€ AT89 produ'ats.

The Timer 0 and Tlmef t flags, TFO and TFI , are s6l at S5P2 of the qrclo in whidt the timors
overllow. The yalues are thsn pollod by tha ciroJitry in the nexl cyde
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Intenupt Erable (lE) Beglster

EA ES F7l E(1 ETO E(0

Enaue tlit r 1 on6bb3 thc kltorrupt.

Enauo Blt. 0 d! l1e3 the lntenupt

Symbol Posltlon Funstlon

EA tE.7 Disabl$ al! intempts. lf EA = 0, no internpt b
acknotdedgad. ll EA = 1, sacfi irtlem.pt sourcs b
indMdually enabled or disaued l:y seutng ot doaring
lls enable biL

tE.6 Resen€d

rE.5 Bes€n€d
trq lE.4 Serial Port intentFt snable bit

ET1 tE.3 'llme ! interuot en€tte bil

E('l tE.2 External intenupt 1 er|aHe bit

FTN rE.1 'Timer 0 interrupt enaHe bil

EX0 rE.0 Extornal intenupl 0 enaHa bit

Us€r softtryars should ner€r write ls to reserd Uts, because they mty be used in hrhtr€ AT89
Droducts,

Figure 1. Interrupt Sourc€s

TFl

T1
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ldle i,lode

Power-down
fr{ode

l\T89551
XTAL 1 and ,XTAL2 arg lhe input and ouF(A respectively, of an invorting a ntptifier that can b€
configured fof use as an on-chip oscillator, as shown in Flgure 2. Either a quartz crystal or
coramic rescnator may be us€d. To drlve th6 d€vice frcm an eliternal cl,>:k source. XTA[2
should bo lsft unconnected while XTAL1 ls drlven, as shown in Figure 3. Tl rore aro no requlre-
msnls on th6 duty rycle ol the oxtemal clack Eignali slnce tho Input to tl(f hrtomal docklng
circuitry is through a divide-by-t\^^c Rip-flop, but minimum and maximum ra rttal;e high and low
tirne specifications must be obseryed.

FIgure 2. Oscillator Conneclions;

Cl, C2 = 30 pF t 10 pF for C.ysfals = 49 pp I tO pF to( Cerarnic Fl€sona,c rs

Flgure 3. Exlemal Clock Ddve Coofiguraton

In idlo mode, tho CPU puts itself tic sleep while all the ondrip poripherats rumain active. The
modo is invoked by sottware, The content ol the on*hip RAM and all sro special function
I.gg,,",te l: lu*uin unchanged during this mode. The idts mode can be r:rm.inat€d by any
thhhlr.t InfrrEFr t|t F i hilcryrfl |rrrl,
No{a th't wtlrn tclla mod. b tfmlnrl€d by t hardwlr. rtaal, thr d6vlco nonnall,/,Bsu,',e! pr}Errrrr rxocu on trom whor. lt.lrtt ofi, rip to nrvo machlno cyclos befoie tne, hieiaf resetEtgofirhrn tak6g conrol. On.chlp hardwiie i;itbie ;;;Bs to lntemat RAtrl in ttris evont, butaccess to rhe port pins rs nol inhibited. ro etimrnate trelossibirity or 

"n 
,n.re.JJjr6" ro 

"
port pin when idre modo rs rerminared uv 

" 
,.irt, irirln-riruction ftlilowin9 U.: o.e that invokesidle mod€ should not write to a port pin 6, to ,n.r"f m-"rnory.

In the Power'down mode' 
1r': o:q'rr"!gr is sropped, and the insrrucuon th rr irrvokes power-oown is the last instruction executed. n9 onOrip mfr,f i"g Spocial Funcd<,r Fagis!€rs,eldntheir vatues until the power-down n :de is r"rri^lrlii'Ei,t f,om power{ow r nr,rd! can be ini_tiated either by a hardware res€t.of by activation oian enauled extemar inr,, rupt into iNTo 0rlNTl' Beset redefines the srns uurioell;;;;; ft on-chip BAM. Th: reser shourc, norbo activated bofore Vs6 rs restored ro irs non*r opii"irng rever ind ,r.t i,, riioirir" tongsnougn ro altow th€ osciltator to restart and erHff.ll 

-"",

If

it-
{g7A-tq0,l
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Table 5. Stalus of Extemal Pins l)uring ldte and powerdown Modes

Modo P|agrsm Homory ALE FEEN FOFM POFT'
ldlo Internal 1 I PatE D6ta

ldl€ Extgrnal 't 1 Fbat Data

Po,.rerdown Intemal 0 0 Oata Oata

Power'down External 0 0 Fbst Data

r-

olrnl PORT:I

D.u Oab

{rd tsss hta

D€ila Data

D€ta Dat'a

Program
Menrory Lock
Bits

Programming
the Flash -
Farallel Mode

Th€ AT89s51 has three lock bits that can be left unprogrammed (u) orciul be programmed
(P) to obtain the additional features listed in the following table.

Table 6. Lock Bit Protection Mod,?s

Progyram Lock B'rtr

LI]l L82 LB:I
--_j---i_

l l u lu lu
Pmlccllon Dps
No program lock f€aturs

z U MCIy'C inslructions €xecr;t€d trom axtern.r
memory arg disabled kom Gtching code l
rnemory'S is samplgd and latched m r '
programrring of the Fhsh rn€mory is db !

Same 8s mode 2, but vsrity b slso dissb €;t P P U

P P P Same as mod€ 3, but erdgrnal e)@qjtion i

Whon lock bit 1 is programmed, tho logic level at tho ff pin is sampled I'rd latch€d durlng
res€t. It thg device is powered up without a res€t, the tatch lnitializgs to a tirn(bm yalue and
holds that value until res€t is activated, The latched value o,f il must agrorr u'ith th€ c1rnent
loglc l€v€l at that pln in order tor the dovlce to functlon propgdy.

Tho ATBssSl is shlpped with the on€hip Ftash memory anay ready ro b€ prqJrarnr$sd. Tho
programming interface needs a high-voltage (12-volt) program enable sigr,:l and is compati-
blo with converitional third-party Flaeh or EPROM programmers.

The AT89S5l code memory array is programmed byte-by-byro.

Programming Algorithm: Before programming the AT89S5i, the address, data, and control
signals should bs eot up saoording to th9 Flash programming modg tabl€ a1d t:igurss 13 and
14. T6 Fr.rgrffi rth. ATg$gftl, tsks rh! togosrtm 6Gp...
1. Input tho dasired memory locgilon on the sddrgss lin€E,
2, tnput the approprlate data bytE on the data llneg.
3. Activale the correct combination of control signals.
4, RatB€ ffi1v"" to t2v.
5, Puls€ ALVFFI(IG onca 

1o qroeram,a bVte In the Ftash arrqy or the lock rirs The byte_wrtr6 cycte ts setf-timed ani tipioarrvijrcJ"",lri'r,* -,0;r:.il;; ,;t;;.
:H:?1,:,,:H:nr.trre aoordis ani o"[ rJlinJiiure array or untir n, eni oir,e

Ei6 Poilng:'Tie AT89s51 fearuresEi-a.poltng to Indlcate the end of i, fylg wrlte cycte.During a write cycre, an a'empted rcad of ihe rasi'iytl wntten wirt resuh in 1 - e (omprement otthe wrinen data on p0.7. *.:J:,yggy1" plrt" iirmpteted, rru€ dale s valic,al al our-
H::,X?.i.ff."e*r 

cycte may begin. Oat eorrini may ["s,n 
"ny 

time afror ,r u,rire c]rJe ha'

1 2 AT89S51



Programming
the Flash -
Serial Mode

Serial
Programming
Algorithm

l\T89S51

ReaOylEfif: The progress of byte prograrnming can also be monitorod bv tho RDYEY out-
put s;gnal. P3.0 is pulled low after ALE goes hlgh during prograrnmlng to it)rJicalo F0-S. pS.O
is puUod high again when programming is done to indicate READY.

Piogram Verlty: tl lock bits LBl and LB2 have not be€n programmed, the pngramnred code
data can be read back via th€ addross and data lines tor vorificntion, Tho s tattrs ot ttle indlvid-
ual lock bits can be veffied diroctly by reading ttrem back,

Feadlng the Slgnature Bytes: Th6 slgnature bytes are road by the sarns )ro(pduro ag a nor-
mal verificalion of locations 000H, 100H, and 200H, except trlat P3.6 and l,;3.7 must be pulled
l0 a logic low. The values r€tumed tre as follows.

(000H) = l EH indicstes manutactured by Atrnel
(100H) = 51H indicates 8955|
(20011) = 06H

Chlp Erase; In the parallel programming mode, a chlp irase operatlon is lr iliat€d by using the
prop€r combinatjon of crntrol signals and by pulsing ALE/PROG low for 6 , t rrerdon of 200 ns -
500 ns.

ln the 6erial prognmming msds, a chip era€o op€railon ls init'rated by lssr irrg the Ctrip Erase
Ingtruction. In this mods, chlp era:e is e€lt-Umed and takes about S00 ms,

During chip erase, a serial read lrom any address location wiu retum @H €t tho data osPut,

The Code m€mory aftay can b€ programmed using the s€rial ISP intortaoe white RST ls
pulled to Vcc. Ths serlal lnterfaca conslsts ol pins SCK, MOSI (lnput) and [ilS() (oupt rt). Atter
RST is set high, the Programminl; Enablo instruction needs to be execut€ cl titEt b€tore other
operations can be execuled. Before a reprogramming sequenco can o( (;ur, a Chip Erase
operation is naquired.

The Chip Erase operation tums the contont ot every mqmory location in tre (bde anay into
FFH.

Either an ext,:rnal system clock can be supptied at pin XTALT or a cryst€ | needs to be con-
nocted across pins XTAL1 and X'l'A12. The maximum serial clock (SCK) tr:qu,rncy should be
less than l/t 0 of th€ crystal f requoncy, With a 33 MHz oscillator clock, the rrra:imum SCK fre.
quer,cy is 2 VlHz.

To program and verify the AT89S51 in the serial programming mode, the l:llowing sequence
is recommencted:
1, Power-up sequence:

Apply polver between VCC and GND pins.
Set RST pin to "H'.
lf a cryslal is not connected across pins XTAL1 and XTA[2, apply a l) lvlHz to 33 MHz
clock to XTALI pin and walt for at least 10 rnilliseconds.
Enable sorial programming by sending the Programming Enable serial iristuctiofl to
pin MOSI/PI.5. The frequency of the shift ctock supplied af pin SCI(/PI . / needs to be
less than tho CPU clock at KIAL1 dMded by 16.
The Code array ls programmed one byte at a dme In elther thg Bytg or t)eg,g mode.
The v{rite cycle is solf-timed and typlcallytakes less than 0.5 ms at 5\r.
Any memory location can be verified by using the Fead Inslruction that reutns th€ oon-
t6nt at th€ s€lected addr€8s at s€rlal ouFut MlSc|/Pt.8.
At the end of a programming session, RST can b€ 6€t tolv to commonce rrormal dsvios
operation.

2.

4.

24874-10!1
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Power-ott s€tquonce (if needed):
Ser XTALI to .L'(if a crysral is not usod).
Sot FtSl 'ro'L' .
Tum V6,; power otf.

6HI Pottlng: The EEiiE Polling fearure lE also avallable In the serlat rnode, In d'rls mods, dur,
1113 wlilo rycle an attempted read-of the last byte written wifi result in r,e ,onrpremJnt or f,eMSB ol rho serlal outprrt byto on M|SO,

The Instruction set for Seriar programming fofiows a +byte protocor and i.; shown in TEbre gon pag€ 18.

Every code byto in the Flash anay can b€ programmed by using the apprcF,ri€te cornb|nationof control signals' The write oporition rydi is-sett-timed ind onle tnitiatecr, witt auionn=aticalytims ltsslf to completion,

fjlmalor 
progranrming vendors offer worldwide support tor the Atmel mic rpcrntrcller series.r'reas€ conracr your rocar programming vondor for the appropriate sottware rovision.

Sorial
Programrnlng
Instructlon 56t

Programming
lnterface -
Parallel fvlode

bblo 7. Flash Prograrnnring Modos

Rsad Dovho lD

Notes: l.
1.

3.
4,

Farh EETV< -... ,-
ll-"j, II:t purse rs 200 ns - 50C ns for Chip erase]-
iiil EEff ryle js aoo ns _ soo ^i roi iliil"iff.o"r,,.

Furse is 2(X) ns . 5JQ ns for Write Lock BitsnUY/BSY signal is output on pl
,,\ = Ocn'l carLr. 

l 0 during programming.

A l t {

Afi.0

00 r0

Wdts Lock Bit z

Wrile toc* 8it 3

ATB9551
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Flgure 4. programming the Flash Memory (parallel Mode)

PGM
DATA

Fffi

ADC|n.
OOoof,UFFFl.l

SEE FLAitI

AOYI
BsT

PflOG
MOOE6 TAALE

Flgure 5. Verifying the Flash Memory (parallel Mode)

ADDR.
0000mlFtJ

sEE Fl/slt
PROGRAMMING
MOOES T^8r€

qai?:8e#iE1iisr€*:1i 
":rryq".s*':r!se#znrnr87A-rOrr

p t .o? t , l .  .Yq

P2.0 . Pe3 P0

€A

PJ.O

FS. r

PSE I

P2.0
P2.7

n.,
XTAL2

Pl.oP1.t v..

tr20. F23 P0

EzA
n' ^!E
P3 l

P3.7

XTAL2 EA

1 5



Flash Programming and Verificatlon Characteristics (parallel Mode)
Te - 20'C to 30'C, Vcc = 4.8 to S,SV

Symbol Pararnatet ||h llrr t nlL

Programming Supply Vollage 1  1 .5 v
Inp Programning Supply Current mA

lcc Vse Supply Curont rnA

Orillator Frequency 3 gt Ml-lz

truc l Addrels Setup to trfr6 t-ow €b,c.
lgHrx Address Hold AftorFF-ffi 48trcr-
lorgt Dala Setup to FRtn Loll 4Stcrcr-

hrpx Oa.a l-told Atrer P'F-6G ,l8lcr.ce

klori P2,7 (EfnF-Lb High ro vFp 48br-cr
lsngr. Vt? S€tup to PFOG Lon {o lrs
hxsr. V"" Hold AlterFF66 l d tls
lgLoH PRoGwidth o2 lr3
lrvov AtdI oss to Data Valid

klov EfiE0fE Low to Dala vatid

krroz oata Ftoat Att6r EfffitfE 0
toHriu FF-6uigtr to EUSY Low lrs
twc 81,1e Write Cycle Timo ps

I

48tc!r L

€brr.

1 .0

50

Figure 6. Flasir Programming and Vcrification Wavelorms - Parallel Mode

P1.0 - P1.7
P2.0 - P2.3

POIIT 0

ALE/itP,Ctr

F.lv""

P2.7
tEN-I6IE)

r J .U
(RDY/8SY)

PROGRAMMII.IG

tst ot-

kxgr

AT89S51 tr-
2Sth-1UO|

larcl
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Flgure 7. Flash lvlemory Sorial Dolvnloa,Jing

Flash Programining and Verification Waveforms - Serial Mode

Figure 8, Serial Programming Waveforms

|'!Ernerrsr!|!nT.f-i.tu'!EE1.a :r.:+- !F!!:tl!gEgl

2t27h-1UAl

;
sERrALDArA.our:H 

\_

SERTAL CLOCK 'NPUT
PI .7  (sCK)

Pl.timosl
P1.6/MtSO

P1.7/SCK

rra2

r'ALI FST

GND

,\T89S51
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'able 8, Sorial Progrirlirning lnstruction Set

SrcIEC

lnttrucUon

ln$lruction
Fonnst

Op.rdon 
___

EnaHo So i rl Prograrrning
wtrile RST irr hgh

Chp Erasr Flaslr msnory
utt"y 

-__
Rsad dala f onr Program
nanpry in tr€ byte mode

Wrile .'(ata i) Program
rngrpry in 11€ rye rnod€

Writ€ Loc* t,its, Se€ l,1016 (2).

R€ad bac,< (:unant sr.lrrs ot
the loc* bit ; (a programmed
lock bit rea Js back as a'1')

Read Sign uunr qr,te

Read data ilonr Program
mernory in tlle Page Mode
(256 b/res)___

Wfite dala .() P ograrn
m€rnory in tlre Page Mode
(258 q^os)

B!'tc I Byle 2 Byt. 3 Bylr { "
Programming Enaue 1 0 1 0  t 1 0 0 0101 0011 xxxx xE xxxx xxxx

0r10 1001
(Output)

Chip Erase 1 0 r 0  1 1 0 0 100x poo( g.s xB x.r30( )cDC

Read Program Nlemory
(8yte Mode)

0c10 @00 xruc( :?e?
Fgn'rt axr-o F(Oir}.'' a?(\tFO

oooo dooc!

W'de Prograrn Memory
(gyts Mode)

0100 0000 XXi(l Fco)@

t:<< ri?€i s? F-(O'')l ci'.\IFO
oooo o(lcrcr

Writo [.ock Bitsiz) r 0 1 0  ! 1 0 0 1110 0o 6s gct xB xxxx xxxx
Bead Lock Bits 0010 0100 xxxx xxxx xxc( xxg xxg gFxx

Rgad Signaturo Brtes(t) 0010 1000 xxx ?:tsi qxc( x)qr Signature Byts

Read Program Mamory
(Pags hlode)

w'its Program l,4cmory
(Page lilode)

{oles: 1. The signglure I
a  8 1  = 0 , E r 2 = 0

8 1  = 0 , 8 2 = 1
8 1  z 1 , 8 2 z 0
B l = 1 ' 9 1  . . t

After Eeset sig
byts6. Flo pulgir

For Pago Rear
latched, €ach b,
be ducodsd.

ATSg

0011 m00 XIXX F 9o.o

e:<<
Byte 0 Byte 1...

Byte 255

0101 0000 xxxx 
iF€

Byteo I Byte 1...
I Byto 255

Jylus ar€ not readablo in L6* [
-t Mode 1, no lock protection
-) Mode 2, loci( bit 1 activated
-+ Mcd,e 3,lock bil2 activatod
+ l,,lodo 4, lock bh 3 activated

Mod€s

]

and 4.

Each ol the lock bits ne€ds to b€ a
lilode4canbBaxesJtad.

nal is h;gh, SCK should be low for at least 64 s'4stern cloc*s befor€ it goes
lg of Ro6€t sigrial ir neceeeary, SCK should be m fartor lhan 1/16 of lfte qys

lf'Vrite, the data al,ways starts from byte O to 255. Atter the cpmmand by
lo thereafter is troated as data until alt 256 hftes are shitred irvout Then th(

s51

cttvatEd s€g i, )ntialy b€lore

high to dod: in rfie enabl€ data
;tem cloc*, at ) Cfrll-l .

le and upp( I alldress b/te are
I nod irE[ru( t,on wt'll be ready lo

retI-
21a7L-10p1



I\T89S51
Serial Programnring Characteristics

Flgure 9. Serial Programming Tinring

MOSI

SCK

MISO

MOS' Selup ro SCK High

lvlOsl Hold alter SCK High

scK Low to trllso valid

chip Erase lnetruction clcle Ti.no

Sorlal Byte Write Cycle Timo

thttr
tJFlz

na

n8

f|3

nt

ns
rl3

rns

Pt

-I

,€lmEtm
t9



lrE

;!llB=L rr-r
ltt-rcE-

Absolute Maximum Ratings'

I 
OOeratinS Temperature........--........... . ... ,SS"C to +teS"C 

I

l S t o r a O e T o n p e r a t u r o . . . . . . . . . . . . . . . . . . , o S " C t o + t S O . C  I
I voltage on Any pin I

I 
with Re8pect to Ground.,....,..,,...,...,,.............,...-1.0V to +Z,OV 

I

I 
lv'laximum Onerating Vot'age . .. .......... 6 6V 

I
I 

DC Outrut Cunsnt................... ......, 15.0 mA 
J

DC Characteristics

'NOTICE: Str€sses bs,tpnd thos
M&\imum Ratings' rn
age b the dwics. Thl
tunctional op€ralbn o
other conditions belo
op€rational sstig|s c
in|plied. Erposur€ to i
conditions tor e.dend€
da/ico rBliability.

Tho values shown in this table are valid for TA = 40.C to gSoC and Vcc = 4.0V to 5.5V, untess ot

r t l l -

€ listed r nd 3r 'Ab6dut€

ry caus ? p€nnanent dam-
r is a sfi e s€ rstino mly and
I lho da 'i:o at thesa s arry
rd tEs ) irxlicded h thE
rl th'F g {€i(iBtim i8 mt
bsolut( na ximum rafng
d porio lr n at afi€ct

herwis 3 n(,ted.
Symbol Paramiiter Condition Min llu I Units I

02,iJ;-J- v I
oz\i.o"aT-v 

-l

Vs;'O.r5 | V I
V6,;,0.r5 | V I
c:rs-f-v -l

t to:'s -l-v 
I---_-l-v_l-.:-T-"-l

l v l-':-_T-"*l
l v l- --l- "_l. ;o 
l tAl

-(:o 
I FA I-------.--l--_----]': I * Is) l l ro l

li, 
-l--eF 

I
:i' -l-;_-]
6: i  I  mn I
,i--T- ro 

--l

vu Input Lo'./ Vottage (Except EA) {.5
V,.t tnput [.orv \olrage (EA) -0.5
v t H Inpul ll;3h Vollago (Acept XrALl, RST) 02 vcc{.g
Vrxt hput l.lie^h VoltaEe cxTALl, RST) 0.7 vcc

YOL

OuFut L.c^v Votlag€o) (ports
1,2,3) lor- = 1.6 mA

' o L 1

OuFul Low Voltags(r)
(Fort 0, ̂ LE, PSE-iq) lor- = 3'2 mA

Vod
Ouput I tigfi Voiiage
(Ports i,P,3, ALE, F-SEii)

los = -60 PA, V"" = 5V t 10o/" 2A
lon = '25 PA 0.75 Vcc
lon = '10 PA 0.9 vcc

Vo"t
Ouput l-ligh Vottage
{Port 0 in Eiternal Bus Mide)

lox o {0O UA, Vcc = 5V t 10% 2.4

bN ='300 PA 0.75 Vcc

lor = '80 PA 0.9 vcc

1,.
Loghal 0 lnput Curreot (ports
1,2,3) Vrru = 0'45V

h
Logical I to 0 Transition Current
(Ports 1 ,2,3) Vlp = 2V, V"" = $V t 107o

r" I S;tL"ttJino 
current lFort o'

0 .45<VrN<Vcc
|.lnD I

v̂to

Reset Puildown Resistor 50
Pin Ca{:*:irarre Test Freq. = 1 Ml"{2, Ti-=%,Q

Power Supply Cunent

Active Mode. 12 MHz

ldle Mode, 12 Mf{z
t-^ Powgr-d*wn Mode(z) Vcc = 5.5V

t . Urder steady staie (not,transient) conOitoG, fo" rnust Ue e,*tomafy fi.it- as foffo,"c
Marimufi lo{. por port pin: l0 mA .: !
Maxjmum lor- per 8-bit port ,
Port 0:26 rM Po.ts t, 2. 3: 15 rnA
Maximum totnJ loL tor ajl ouFut pins: 7l mA
lt loL exca€ds uls tgst condition, v91 may exceod th€ relaled speciftation. pins are nol guarSn
than lf'e listed test canditions.
Minimum Vss lo{ pgwer-doy/n is 2V

AT89S51 Gee*re-t0

ls€d b sinl cur€rtt groatsr

EI I -
21a7A1UO1



AC Characteristics
Under op€rating conditions, load
output$ = 80 pF.

External Program and

/\T89Ss1

capacitance tor Port o, nt-pF-R-G, and FSEf,i -. i 0O pF; load cape c itancs for all other

I
Data Memory Chanacterlstlcs

Eymbol Par!tr|8let

12 Mllr O.dlktor Vrrbblg Oscillrl c'r

UnllrMlin Mrx llln l k u
OcclllatOr Frsquency o t l Ml{r

\lu ALE Pulso Wdth 127 zt(;!cL-4o ns
trvrr Addrese Valid to ALE Lor 43; br.cr--25 n3
trux Adcjress Hold Atter ALE Low 48 brc,-'25 ns
l.r-lv ALE Low- to Vajid lnstruction tn z,^5 atcr:r{5 na
tun ALE Loiil to PgEfri Low 43 brcr'25 r'ts

bLpn FSEN Puls€ width 20{t 3brcr{s ns
buv F-SEN Low to vatid Instruclion tn 145 3b.:L.6o ns
lexrx Input lnstruction Hold Aher trSEN 0 0 ns
lpx'z Input Instrudion Ftoar After FSFN 59 lcu r.2!i tL9

tpxrv P-Sm b Addre€s valid brcr€ n8
Addr6ae lo vatlg Intruciion lrl 312 {o nl

tpr.rz PSEFI t ow to aoor€ss Floar 1 0 : o na
hllrr FE Pubo wiorrr .100 6brcr..to0 tra

hr*wr WE Pr.rlso $tidtlr 400 6brcr-1m trg

hr-ov FD Lovy ro Valid Data tn 252 5br ),.-9) ns

hnox Oata Hold After FF 0 0 na

hHoz Dala Fioet Alter R-6 Y I ac! ).-2t] ns
qrov ALE Lc'f, io Valid Data ln E l ' , Stcu r.150 n8

l,rvOv Address lo v;il;d Data ln catc gtqr 1.165 ns

Lwr. ALE Lo,r; to FD or WFi Low 2@ 300 3br.cc'$ 3bu { +51 rEt

Address io ii0 or WH Low 6VJ 4bl,L-?5 ns

hwrx Data Vaii.l to WH Transition 23 br.cr-'$ trs

hvwH Dala Valid to WF Hign 433 7b|rr-130 ns
lvxcx Data Hoil Albr WH .tJ br.cr-25 tls

hr.rz liD Low to Arldress Roat 0 {t n8

Iwnut F'-o or VVri Ftign ro ALE H;sh 43 1n tcrcr-25 b cr r'25 ns

2447^'-1c]r'o1



^|fr

dlrnEl
EIEI

[ " - - "

Sxternal

I Pi"ogri:rrr Memory Read Cycte
l-- t ", ,erc ---,F-=

len.t

rbLt' l

PORT O

FORT ?

Data Memory Read Cycle
' l .*!.xu

AI-E

PSEN

Fir lu,Ax

lrvu
lq-cz

POfrT O

PORT 2

ATSS$51

lelrra,
lAo,l

i12.0 - P2.7 0H A8 - A15 FIiOM oPH



l\T89S51

External Data lvlemory Writer Cycte

ALE

reEF

WF

PORT O

POFT 2

External Clock Drive Waveforms

tr-unu ---+lr- iwu'lrl

?2,O - l,21 OR A8 . A15 FROM OPH

Extcrnal Clock Drlve
Symbol Paramdor Min Mrr

I /tclcr- Osciliatur Frequancy u 33

hr.cr Clock Period 30

tcncx High Timo 1 2

tcl-ox l-orrr Time 1 2

L*cx ttl9B I rrfiO 5

blcr Fall 
'nme

5

IIIf,

,l[nEit
nt



Symbol Paremeler
12 Ulk Orc

l l ln l,lar Mln
txul Soriat Fort Clock Cyde Tirn€ 1.0 1zbul.
bvpr OuFul Oala S€trlp to Clock Bising Edgs 700 10to,a.133
lxrcx OuFul Data Hold Afler Clock Rising Edge 50 -zbrrrso
txlox Jnput oaia lJokl After Clcck Hising Edge 0 0
lxxol Clock Riging Edge to lnput Data Va.lid 700

Serial Port Timing: Shitt Register Mode Test Conditions
Tho values In tf'ls tabre aro valid tor vcc,= 4.ov ro s.sv and Load capacltance = g0 pF.

Varbblo Orcilb

Shift Register fstrode Timing Waveforms
I

tnxr,

rNsTRUCnOr,r
ALE

CLOCK

irJ.r

l.- t Iptox
l_r
'_=7

+
: rT  l

:x9<
t

: r a t  I

,wRrTE TO SBiJF.---,r---
OUTPUT DATA
, oL€AR nt ,*--T--
INPUT DATA

f-1xox

a
at Unllr

ps

,xt

n3

rlt

ue.'13 axt

AC Testing lnpuUOutput Waveforms(l)
vcc - osv

0.45V

Note; 1' AC Inputs curing lesting are onven at vcc - 0.5V for a logic 1 u1d o.45v tlt alogic 0. Timing measuen{}nti ar€ mad€ al v}rmin, for a logic 1 anc V,. max. tor rr tosi'0,

Float Wavelorms(r)

v,.o.o

!ote: t . For iiming purposos, a port pin is no longer lloating whgn a 1m mv change trom load w|lago occurs. /l pcrt pin b€gins totloat \,,hsn a 10C mV changa tro,n ths loidsd Vo,rrrlo. f 
",r"io""rr".

AT8sS51

v (a .  0 .  t v

V A .  0 l V

I-It
24674-10/o1



/\T89S51

rdcring lnfornration
Sprcd
([1]14

Pqwur
Supply O.lterlng Cedo fac*agG Oporr& 'o Ftrnip

4.0V to 6.5V AT89S51-24AC
AT89S51-24JC
AT89S51.24PC

444
44J
40m

Conu nerdal
(0'€ tr 70$)

AT89S51-24A1
AT89S51-24J1
AT89S51-24Pt

444
44J
40P6

lndt ls1rird
({0€ to 85rC)

.4,5Vto 5.5V

1..r 1_:-.:..1. ., ,j1_r.i
.  . - - , .  - i : : : :  . , .

r:r.j-.
,.i r.,: r;.r,,i:'.. OO'D rtOt(

l.::;;-+,'i (ooc.l. ) rc','::. :r;.,,,,1i..:i..ri.- :l;ii;

i;;ir.,r.:.;arJrr .:-l

i Pr€limlnary Avaitabiliry

Plckagr Typc
44-lead, Thin Ptaslic Gult Wing euad RaFad( ffoFp)
44-lead, Plastic J-teaded Chip Calder (PLCC)

40-pin, 0.600'Wide, Ptastic Dr.ral Intine pact<ago (pDtp)



.ar!r

dilriEL
a8&-i.H-

ackaging lnforunation

44A,4+load, Thin (1.0 mm) Plasiic Guil Wing euad
Flat Package (TQFP)
Dlnrensions in Millinreters and (lnches).

i''#ii#*

r .2ota0a4 MAX

.oasir.ralx 45' Prt{ A|c). r .o{s{l. la)L3l.alf l tasl
i  -__ ;P!fE_ I-. ,-- i f f i i

_. -.t- 
i- r- I ,*r -

if : i*,on-l 3-r.*,f..0,
=: )FriE-sr* i * | Sdiro)

ost{Jr3) | :. i' ' : j-i ^eirs33l I
0 .5(0 0la)

I 
0.3J(0.0r2)

I
*,,! 

i;nlrl-'*,*'liaj

Ql,!, Q,A,-lsal, Plastic J-leadod Chip Ca rier (PLCC)
Dimensions in Inches and (Millimelers)

.oso(tt4 ryp ---'e'-o-E-' -'E E---=J=-.-_l :,, 
-EI*or

rln

rI-
2{87 _loDt

Frnfif, trtni?j 
o:2( :6s) x 's' t I u {:tlQ

-l.^rr-r- r-!rr.^t-J

'Controlling dimension: millimerers

40P6, 40-pin, 0.600' \$/tde, plasric Duat Inline
Package (PDIP)
Dimensions in Inchcs and (Millimeters)
JEOEC STANPABD MS,OI l AC

r .6aol1?.6) Ir'-iliarijs*$-

ATB9$51

l l  or r ,o* ,.- '- -o:ii!5i;t



TTEffiI.
ryr-rc&4iiil@

Atmel Headquarters

Corporcte I Iead4uaners
2325 Orchard Parkwav
San Joge, CA 95131 

'

TEL (408) 441.0311
FAX (108) 487-2600

Europe
Atdrel SarL
Routo des Arsenaux 41
Caga Postats g0
CH.1705 Fr iboufo
Sv/itzerland
TsL (4r) 26.428-55s5
FAX (41) 26-126.s500

Asia
Almel Asia. Ltd.
Boom 1 219
Chinacheft Golden Plaza
77 Mody Ro;rd Tsinrtratsui
East Kowloon
Hong Kong
TEL (8521 2721-9775
FAX (852) 27'22-fis9

Atmel Product Operatlons
Atmel Colorailo Sptiaxs

1 150 E, Ch€yenne Mln.  Blvd.
Colo(ddo Springs, CO 80909
TEL (719) 576-330J
FAX (719) 540-1759

Atmel Grcnoble
Avenue de Flocheplsine
BP 123
38521 Salnt-Egrevo Codex, France
TEL (33) 4-7658.3(r00
FAX (33) 4.76s8-3480

Atnel Hcilbmnn
Therssi€nstrasss 2
POB s535
D"7 4025 Heilbronn, Germany
TEL (49) 71 31 67:t5 94
FAX (49) 71 3 t 67 i4 23

AtnelNautcs
La Chantrerie
s? 70602
44306 Nantes Cedex 3, France
T6L (33) O 2 40 18 r8 18
FAX (33) 0 2 40 18 19 60

/lt,ncl RosErdt
Zon6 Industriell6
13t00 Rouanst Cscrex, Ftrnca
TEL (33) 4-4253.6C00
FAX (33) 4.4253.6001

Atmcl Smart Card ICs
Scottish Enterprise Technology Park
East Kilbride, Scotland G75 0OB
TEL (44) 1355-357-000
FAX (44) 1355-242.743

| 6psrt
Atmel Japan K.K,
9F, Tonotsrt Shlnkawa Bldg,
I  '?4-8 Shinkawa
Chrro.ku, Tokyo I 04-0033
Jsosn
TeL (81) 3.3523.8551
FAX (81) 9.3523.75S1

c-'l/,ail
litoratu, r' O;rtn€l.corn

Wch S.itc
htlp/fu atv; rnel.com

O Almol Corporrtion 200 t.
Atmel Cotporation makss no warranty. for lhe use-of lts productg, othef than thoss opressly containod in th6 Cornpan/'s standafd rarranry$hich is dotailed in Altnol's Termg and corrdilions locatei on tne bompanyb wgb site. The Cbmpany arsumes no respoitiibi[ty lor any errorsYvhich may appear in this do':umonl' rese.rv-es lho. right to change d6vic'ss dr specificaUons detait;d hlfein at any time ritr n)ul notice, and dgsgnol maho aoy cotnmlrnonl t{r updats tlle inlormation containad herein,l,lo licensoc.b paten!6 or o$er inaoltoctudt properg ,riluunoiire grant o5y lhs oornpany in oonnecuoo with the sale o( Akn€l prod$c(s, expresety oioy ti-pi,catiori. itmet';;;ductE e(s noiaduo;t.sd bi ugi'a.rcritlcaltompongntg in life support d[viccs or syslofts.

{TMELo i9 ths registcred tradenark of Atmel.

"tCS'51c is the tsgietsred tradotnErt ol Intel Corporation. Terms and product namos In this document may Dolademartg of oth6rs.

(9) rri tx rrn recrrled papet.

218f^-lwo',t



FAIFI#1.{tLnt
IE{Iere5Fid'$ri*{trL{t
$EMlC(ft,Jl?LJETC)R ru

8D135/137t139

L,ledirrtn Power Linear and Sr.vitching
Appliculions
. Complonriiat to BD 136, BOt38 and 80140 respocrively

NPN Epitaxial Silicon Transistor
Absolute f'"{aximum Ratinge rs=2b"c unicr orherwi3e noted

Synr>ol
vceo

vceo

@g
(,
(,t

(.,
rl

(r,
t0

TO.120
2.Colloc,tor 3 tiasr

Unltt---i-

, l'.-:.7-

tv
lv

Voltage : 8D135
: 8D137
; 8 D 1 3 9
: 8 t J
BO1
BOI

P

EleCtrieal Chara9tefistiCs T6-25's ,ns*s crherwlse notad

lc. 30rn{ ls r 0

DC Curent Gain _-IE
: ALL OEVICE
: B D l 3 5
; BOt37, 8D139

VcE = 2V, lc = 0.5A
Vc€ = 2V lc = lsQmA

hpE Classificafion

eiq! r-nrd t r,/!sr"(.!fhrrn oqlr



Typical Characteristics @c,
o,
ft
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aa |'tt at I

rclAl ccrrEcroR crfinENI

Fleur. 2, ColLctor€mltbr Srtur.tlon Vc

vcdvl, cOu-EcIe€M ITER VCLTAG€

Flgure /t. Sdo Operding AEa

z
f r r
o

3

L l l t

I.IAI @LLECTOR C1JRRENI

Flgura 3. Bare,Emittsr Vglteog

' , r . l a t a a r ? ' t | .

T.fCl C^S€ iEMPSRATUR€

Figuta 5, PoYr.r DsrEtlng
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TRAOEM'JTKS

The tollo$r)0 ars reqistorrd 8nd uDregistored tradaflrarks Fairciild Semiconducior owna of is althorizsd !o rF € and E
nol Int6ndrC to b6 an €xhausUv€r list ol all such trad€marks.

trrlf-x!u
[]0ttontlessrx
(-r 

" ,tL:trT tu

ci{()5svoLT'M
H:ucir,,{oSIx
i--r',C f ru
FAC I Quiot Seriesru
rp,sr€
FASTTru
G' IO)M

HiSoCil
ISOP!ANARTU
MlcRowtREn
POPIM
PowerTrencfr@
QFET'I'
QSTil

Quiet Seriesil
SuperSOTil-3
SupersOTil€

SuperSOTn€
SyncFET Tx
TinyLogicB
uHcm
vcxn{

Dl$Ct-trliriER
FAIRCIlIIO SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CfIANGES WTHOUT FURThER NOTI( I] To ANY
PRODU{]T5 |"IEREIN TO IMPROVE RELIAEILIfi, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASStiMI: AI.IY
LIABILI] l Ai.tISiNG OUT OF THg APPLICATION OR UsE OF ANY PRODUCT OR CIRCUIT DESCR'8EI} HEREIN;
I'iEITHgft T,CES IT COIiVEY ANY LICENSE UNDER ITS PATENT RIGHTS. NOR THE RIGHTS OF OTHER S,

LIFE gIITOI1T POUCY

FAIRCI'iILD'S PROOUCTS ARE NOT AUTHORIZEO FOR UgE AS CRITICAL COMPONENTS
DEVICIS OII SYSTEMS W|'HOUT TT.|E EXPRESS V1AITTEN APPROVAL OF FAIRCHILO

IN LIFE : JPPORT
sEMrcor lDu)ToR

INTERI'iATIONAL.
As uaed h€rcifi:

1, Uf€ Ei.;r.rlt dsvicee or systEms ats devices or syrt6m6
whict|, (a) aro intsndod for surgica, imp{ar,t into th6 body,
0r {b) sufpon or cu8tain iit€, or (c) whosa failure to perform
rvhon pfopirly ussd in accordance with insfuc.tions for uso
pfoviddd rn tfio laboling, can be rodsonauy oxp€ctod to
tc6ult in sig ificdnt il iury to the u6dr.

2. A c{itical componont is tny componont of a itr cupport
davlc€ or systom whca failurs to p€foti .l flrn bo
roaaonsbly exp€cled to ca!$ ths tailur6 of the ;r'o a [lport
d€vic€ or system, or to 8flecl lb sal8ty or oafec \ 6n,!8s.

PRODUCT STATUS DEFINITIONS

Definitio|l of Termg

D.ltnltbn

Thi| Cdrrhrat oont?lna th. d3sign rFciltcstq ]r lot
prodsol d.vstop cm.'tFcdtlolbonr miy ct|n ,t in
any mqnn6( without nolipa.

Thi6 datsshcli cgntains p.oliminary data, 6nd
al,rpdomentary da18 tdtl b€ publilhsd et a lats( d6ts
Fairchild S€micondoctot r6s|.as th€ righl to fl 8ko
c'|ang|oa at any tima without noth€ |n ordor b i notove
dedgn,

This dstshe€t coatairE tnrl 8pocjicadons. Fa r1,$y',J
Sgmiconductor t66€rvss tho right !o rnake chsr le8 .t
any tme vlithout nolice in ofdsr to improve doo gn.

This dabshast containe sp€cillcations on s p,o l ral
thai hrt becn diroontinuod by Falrchild romic-o I tctor.
Tha datalheat ls prinred ,or rsfereAc€ Intqrmat ' r or )'-

No ld6i:trfieJgo/| Ne€dbd



FAItrICE{ILF
SEMICCf NDL'CT(fR-

QED121{12U123
PLASTIC INFHARED

LIGHT EMITTING DIODE

o.r0s(1.s6)

ftgF€Ra iirrF
€uAr .\tE-'' .,.

1. DimsDsioi)s lor all dra\ryings ars in inches (rnm),
2. Tols(anco of r .010 (.25) on all non-nomina! dim€nsions

u{rless auio(wisa speCif ied.

FEATURES N
, 1  . ,  N

.I= 880 nm \#

. chip marerial = AlGaAs I ll

. Package typ€: T-1 gt4 (ilmffi lens dia, ore,) I il

. Matchsd Photoeenson QSO122!1?{,]1.'.1 I ll

. Narrow Emission Ar€t€, 18" | il

. High outpul Powor I ll

. Package material and color: Clear, pei .r:h rinted, plaslic

0.3&; (.r.75)

I
I

,  - ,1

0 twr;1.02)

1. Derds pot^,€r disshdbo l,noart 2.67
mWfCsbve25"C.

2. RlvlA llux i: recomm€nded.
3. Mstharcl or isopropyl alcohols ar€

r€cornrnond€d as clearing aggnts.
4. Sold€{W i(l)n 1^o' (1.&nm} miirnum

troan hoJsi'tg.

'^i,:.1'"'L )L
|  , l l  4 l

i_ tf_ll
0.060 (1.26) I ll - c,tTBooE

t- T-;
I I o.10o (zsri
i-.-..-f 

- 
ttog

SCHEIIATIC

^** ?
+-z-'** a

ABSOLUTE h'li{XlfrtuM RATINGS 1Ta = 25"C unle$ oth€nviss apecitkrd)

Far0rrelot Symbo| Faling t nll
Oporatng Trmpsraluro Topn .{0 lo +l0O "c
Slorage lonrperature Tsro -40 to +100 lC

Soldoring Tomporature (ft orr)tz..r,q Tsou-r 240 for 5 ssc t
Sr.rldering Iomperaii.ire (Flow;tz.:) Tsol-r 260 lor l0 8ec "c
Continuous Fonrvard Clrreot lp 1m mA
Reverse Voilage Y R 5 v
Powgr D;.ssip3tionir) Ps mo mW

ELECTIIICAL ; OPTICAL CH.IRACTERISTICS 6e =es"c)

PA RATI ETE'I TEST CONDmOf{S sYlitBoL
Peak Ernis5ion Wavclijnglh lr = 20 mA \pe
Emission Angl€ tr - l0O rnA
Forward Vottirs€ 16 = 100 mA, lp = 20 ms 1.7vF
ffBv€rsB Cullent

Fllse T]ms
Fa,l fime

V n = 5 V r0
Radiant Intensiry Oeulll lr = 1C0 nrA, tp = 20 ms 1 6

oEDle2 
-l;roaffih;rp 

= 20 ms 1 @
naOiani ti'rerisity Ol-c ta5- t, = iafiA" tp = A0;;

l,r * 100 mA
t 800

86
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FAItrICHILE}
E@
SJEMICCfNtfL'CTC]IA-

QED1 21!n2U123
PLA$TIC IhIFRARED

LIGHT EMITTINIG DIODE
TYTJICAL PERFORfJIANCT CUFVES

fr
8 0 ,
IEo
6 0 3sl

d".
a
N
l 0 2

> o

g

t
v

3r.
Y

25

I

a-t

0

lr . INPUT CU'iRGNT (n{}

Fh. I Xorrt tk d R.dlrhr Inr.r,dtt ya.InF.rf ql.f.r|t

T^ - TEIIPERAT irRE CC)

f?U, 3 fofirord tb lgo va. Te,nparslnr

0 l 2 t t A

tErs TrP sEPEfiAnCr\r (]acr{:-lt
Flg.2 Co|Dlhg Ch-erc. ot ED|D.,nd Gortx

90 10 7ts ro 1,3 !50 tts il E$ 60

r (rml

Flg. a taafidbad ndr.|! frbfl]|tt I r Uvdrrglh

Flg. 5 Rrdlalrod Prfbrn

r o 0 n o
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fr"'
2n
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5
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iF oz
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FAItrIGHII-E}
e; W;'#
SEMICC]NCIUCTCR"

QED1 21f12U123
PLASTIC INFRARED

LIGHT EMITTING DIODE

OISCLAIMEH
FAIRCHILD SEMICOi"JOIJCTOR NESERVES THE THE RIGHT TO MAKE CHANGES WITHOUT FIJRIHEB NONCE
TO ANY PBODUCT$ HENEIN TO II",IPROVE RELIABILIW, FUNCTIOhI OR DESIGN. FAJRCHILD ]OES NOT
A8SUME Ai'lY LIABILIW ARlSlt'jG OUT OF THE APPLICATION OR USE OF ANY PRODUCT OB r:ttlCUIT
DESCBIBED HEFUIN; NEITHER DOES lT CONVEY ANY LICENSE UNDER ITS PATENT RlGllT{,, N(f,R THE
RiGHTS OF OTHERS.

LIFE SUPPOTT POLICY
FAIRCHILO'$ PRODUCTS ABE NOT qUTHORIZED FOR USE AS CRITTCAL COMPONENTS IN tIFE SUPFOfiT
DEVICES OR SYSTEMS WITHOUT TFIE EXPRESS WRITTEN APPROVAL OF THE PRESIOENT i'F FATRCHILD
SEMICONDUCTOR CORPOBAT|ON. ,{6 usod herein:

1. Lito Eupport devices or systorns are dovicos or
systefrls v*hich, (a) are intendsd tor surgical
irnplant into the body,or (b) support or $ustain lito,
and (c) wl^rose lailure to porloim whsn properly
used in accordanca wiih instructions lor use provided
in laboling, can ba reasonably €xpeeted to rosult in a
signific,ilil inJury ot tfle u^ref.

2, A cnhcsd component in any compor {}nt of a life urppon
devica or systam whos€ lailuro to p edc,rm can b
reasonably sxpect€d to causs rhe I rilurc of the lile
suppon devico or syslern, or to atfect its ssfety or
eff€ctivoness.

s  oF9 , r rr,Ercl{rlranrl.coor



ffi $&$-'h*{sMsoH
A-TE/ NflIGts@ELEGTR@NIES

N - CHANNELI00V - 00.500 - 30A -TO-220nO-2:t0r:l
POWER MOSF i:'T

lRFrii40
lRF54 ()Fl

rYPE Voer R0c(onl l9

tRF540
lRF5{0Fl

100 v
100 v

< 0.077 fl
<  0 .077 Q

3 0 4
1 6  A

r fiPICAL Roqqr) =0.050 O
t AVALANCHE RUGGED TECI.INOLOGY
r 1OO% AVAL.I.NCHETESTED
. REPETTTIVH AVAI"ANCHE DATA AT lOdC
. LOWGA'1'ECI-IARGE
. HIGH CUiIRENT CAPABILITY
I 175PC OPERATING TEMPEFIATURE
r APPLICATIONORIENTED

CHARACTERIZATION

APPL'CANONS
r ltlGH CURRENT, HlcH SPEED SWITCI{ING
r SOLENOIDAT{D RETAY DRIVERS
. DC.DC&OGAC CONVERTE:R
r AUTOMOIVE ElWlROr.iMErJT (NJECnON,

AiJS. AIR.BAG, LAMP DRIVERS Etc.)

ABSOLUTE MAXIMUM RAIINGS

Symbol lrafametcr V!lu. J  o l t

rRF 530 t R F 5 3 0 F l

Vos DrsirFsourca Voltage (Vcs = 0) 100
Vu,R Dr. r in .  gs te  Vol lage (Rcs = 20 kO) 100
vcs 6iitF.sourcs Voitagg r 2 0

l p PrlLin Cunent {continuous) at Tc = 25 oC 1 7

l u D, . rLr  Cunsnt  (cor r r inuous)  a t  Tc = 1OO oC 21 1 2 \
lov( . Drain Cunent (puised ) 120 120 .{
Prot Total Oissipatlon at T. = 25 oC 150 4 5 w

OL.ratlng Faotor 0 .3
Vi$o In6ulation Withsiand Voltage (DC) 2000

Slu lage Tompera lure .65 to 175
Tr Max, Operating Junctlon Temperatura 175

5 salea J T$t

Ap.il 19Sg



tRF540il11F540Fl

THERIfiI, IiriT.{

AVALA}|C r iE CnARACIIRTS,TICS

9i r , ! lo  Pulse Aval ,Jn i is  En€rgy
(s).r/tin0 T/ ,! ?5 cC, io = lm, Voc, 25 V)

ELECIRICAL CHAR.ACTERI$TICS CTca.€ = 25 eC unless othenrvise specified)
OFF

DYNAMIC

'u'il

;l
.:I

r5!
"ll
t A  I
F ^ l

1l
].i;

A

, n l

S

G
PF
PF

10-?'20 to?10+l

&,,j-."- Tlrermal Resis!,anc€ Junction-case Max 1 3.33

Rrli- rnro
Rtrrc-gnx

ft

Thcrma, Res islance J unction.embie nt Max
Thermal Resist:rnce Caso-gink Typ
trtaxlmum Lead Tem?eratuts For Soldering Purposd

62.5
0 .5
300

Symbol Psramrte t Uar vatu.

len Aviilanchg Cufi erit, Repetltivs or Nol-Ropslll lva
(p$t;€ wilth limi,.ed b' Tl max

30

Ers 200

g y m b o l Pa r rmotor  Tsst  Condt t lon l l | tn , TvP. Urr-
V(eR)OSg O(ain EoutcB lo = 250 IlA Vos = 0

Br€akdown Voltaga

'100

lo6s Z€ro Ga(o Vottaga Vos . l,{ax R.ting
Drsln current (vcs' 0) \ 'os = llar Raling Fc = ,25 oc t o

lcss Ci{lo-body Leakige Vos = :20 V
Current (VDs = 0)

r t00

oN (.)

S y m b o l Pa rarn e tsr  TgBt  Condl t lona ttln. Typ. Iar .

V os(th) Gate Thtoshold Vos = Vss lo = 250 pA
Vol lag€

J 1

Ruqonl Stal.ic Otain-soutce Or Vos = 1CV lo = 1 5 A
Rssi6lance

0.05 0.077

lD(on) On Stats Draln Cuntni Vos > lqon) x Ro6(on)d.r
V o s =  1 0  V

J U

Syrnbol Param€tbr  Tsst  gondl t lonr Ml  n , Typ. Iax-

9r r  ( r ) Foftvard VDs > lA.on) x RDs(on)dEr lo = 15 A
TrangcondUctanc€

20

Ci*
Co..
Crrr

Input Capacitarlce Vos = ?5 V I = 1 MHz VGs. 0
Outtut Capacitance
i{evorge Transfor
Capacitance

2600
350
85

3600
500
120

u6



lRF540nFt:gl0Fl

ELECTRIC;IL CHARACTER ISTICS (continued)
$VrlTCHlltG OFJ

Trr t  C ondl t lon3

tolool lTurn-on Tim e V D D =  5 0 V  l p : ' 1 5 4
R c = 4 . 7 O  V o s = 1 0 V

'l.olal 
Gate ChJrge

GalB-Sourc6 Charga
Gale-Drain Charge

Voo .80 V lo  = :0  A VGs 3 10 V

C,trl
n r  In 3  I

I
__l

otl I
n(: I
n,il

u"ltl
;-

i_t
-Crtl
-;-t

JJ
v l;l
FcI

:J

SWTCHII'IG OFF

S ymbol Param! t$r T6st  C ondl t lon, Hln . Typ. IrI.

t(vo{{)
Ir

Oi l -vo l tage Rise T i rne
F. , l l  T lme
CresE-over  T ime

V o o "  8 0 V  l o = 3 0 A
Rc= 4.7  O Vcs = 10 V

2?
25

30
35

SOURCE Di1AIN DIODE

Symbol Pa tam st€r Trs t  CJndl t lont Mln, TvP. t{.x.
lso

lsou(.)
Sourcadraln Currei.lt
Source.drain Curre nt
(pulsed)

3D
120

Vso ( r ) Forward On Voltagrr l s D . 5 0 A  V c s . 0 t . 5

IRRM

Revarse Rocovery
Time
Reverse Recovery
Chargo
Ravorso Rooovery
Cu rren t

lso =30 A dildt g 100 Afus
V o o . 3 0 V  T 1  a  l ! 9 o g

175

1 2 . 5

!, rutta€: Put!€ 0!r'!08 E ;Jo0 tt 8,
t, Peiso |ridur lmilild by 5sts opc|3tr€ drca

87



TO.22O MECHANICALDATA

olB. mm
MIN. TYP. MAX. I{IN. TYP,
4.40 4.& 0.173
1.23 1.32 o,ua
2.40 2.72 0.094

D1 127 0.050
€ 0.49 0.70 0.019
r 0.61 0.88 0,024
F1 1 . 1 4 1.70 0.044
fa 1 . 1 4 1.70 0.o44
G 4,95 5.15 0.194

2.4 2.7 0.094
H2 10.0 10,4{) 0.393
t2 16.4 0.645
t4 't3.0 14.0 0.511

2.65 t .9J 0.104
I D 15.?5 15.7r i 0.600

6.? 6.6 0.?44
IJ 3,5 J .YJ 0.137

DIA 3.75 3.85 0.14 7

IA -
o.ft 1
0.0! I

0 .1(  i

o.04 7
0.(x{
0.0c 7
0.0e /
0.20 3
0.1cr
o.403

0.55 |
0 . 1 1  i

0.62 I

0.m]
0 . 1 5 1

0.15 |



tRF540/tR:540F|

ISOWATT22O MECHANICAL OATA

Dtt||. mm
MIH, TYP. MAx. tatN. wP.
4.4 4.6 0.173

B 2 .5 ?.7 0.098
TJ 4 . D 2.75 0.098
E 0.4 0.i, 0.015
|- 0.75 1 0.030
F 1 1 .1  5 0.045
F2 1 , 1 5 0.045

4.95 t . l 0,195

7.4 0.094
H 't0

10..4 0.393
t2 1 6 0.830
Lil 28.6 J$.11 1.',t26

9,8 '10.6 0,385
L8 r5.s 18..t 0.82n
L7 v . J 0.3t1

3 i t .a 0 .118

x, )(.
0 . : t I

0 . 1 4 6

0.1 :E

0 . ( , 7

0 . c :9

0 .cB t

0.c a7
02)4

0  1 1 5

0_4 l9

12)4

t f

0 .6  r ,

u.,t ) )

0.1 2\j



Into.rn riicf.| futnit irod it baliovod lo be acarrate arld rolid€, Horvorcr, SG.g.THOtrlSON lncroolectrDnics ossunE rE r€6po& tttty @ tA
con*-;ur-<rcg d ri:* si !,.xJt lnfmrubofi rtq l(' y irfrir{qnoot ot palrnts 6 othe tighlc d hird pa|li€3 wtici roay rs€.js to.r ts uso. tto
|estso i$ o1anltd irl ,rr'ir;caljcn s olht^riss |nd8l arry patanl orpatsol rbhts d SGSiHOMSON mcroolecUon,cs. i]rfi:f(dsl ; nDrtrio.tgd
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FAIFIFHILE
B'$ffiSlsrii&",6ffi5
gteIMlCCSNClUCTCfietl rv1#w.to lrch i I dt ern L cool

KJhTSHX/f,{A?8X,.KA
3*Yerr;r[*al {si Erssitive V,oltage Regulator

Features
. Outpur Currcnt up b tA
. Ortp'rr Voltrrg,rs of 5, 6, 8, 9, t{J, 12, 15, 18, 24V
. Thcruol Olcrloiul Pr<rtcction
. Short Cirpuit Frot*tion
. Ouqnrt Tnrnsistor Srl'c Og:rlting ;\re;r hotcctjon

InternalFJock Oigram

Descrlptlon
Tho KA78)LVKATtXXA sris, of rlrse- r.nn,nEl pcitivo
regulaor are availablc in tbc 1G22ryD.t \K prtiagc ed
wih sevcral fixcd output voltogcs, nrr,t iqg rtrcrr useful i! o
widc rargc of applicuions. Ex} typ smpl ,1 I irttl:roal
cumot liniting thcrmrl shut duln alxl sa t q croting rca
protcclfon, making it csecnlially iryhstrrrr l,lc If adcqrac
haal dnking ir providcd, dry cur dolivcv ,rvrr lA arput
cumnt Altlough dcsignod piruaily o far r vc,lhgo
rcguLatorq thcsc deviccs can bc uscd with c retnsl
compocnts to obrlitl djudsbtc voltagcs Er d cunants-

.i.f F ^

.,i'':,''
I

DfAr(

1. InFrt 2. GNO 3. Outsut

92001 Fainfiild $*l|)cmdlrlor Corpof atirn

Ro\r. 1,0.0



t(A78XX/t$t6XXA

Absolute f*laximum Ratings

lrrput Voltag$ (Ior V9 = 5V {o 16V)
(tor VO E 24V)
Tharrnal Resrstance Jundion-Cas$g Oo.220)
T116rn'al Ro5istanc6 JuncliorFAir (To,220)

Op+rating Temperaturo Range (lG78ruVA/R)

Electrical Characteristics
(R6fer to t€st cjrcuit .0b < TJ < 125"'C,

(r(A7806/rG7805R)
lo s 500mA, Vt s10V Cto 0.33FF, Co=o,lFF, unt6s3 oth€n isi tp€dfi€d)

,(A7805

tr i lr{lrt bo talcrl

llot8i
1' Load and liilc r.,gulatjsn are specified at constant irnction tcnrperafure. Changm in Ve duo to h€ating ofr.

into accourit ;elar&tely. Pul6e testing with low duty ic u6e,l.

Unit
V
V

cN
ctw
c

Pgram!lsr 9ymbol Condidon!
I$in, Tvp.

Outgut Volt;3e VO
TJ =+25 oC 4.E 5.0
5.0mA < lo < 1.0A, Po < 15W' '
Vt = 7V to 20V 4.75 5.0

Un€ Roguki;en (Note1) Regline T,;=+25 og vo 3 7V to 25V 4,0
V =8Vto 12V 1.6

LoaJ Reguli.rion (Nole1) R$9load TJ=+25 oC lo = 5.0mA tol.5A I
lo =250mA to 7SOrnA 4

Q iescenl Cumbnt lo TJ E+25 oC 5.0

Quigispent Cirr ronl Chango alo
lo = 5mA to 1.0A 0.03
M= TVto 2tiV 0.3

Ouipul Voh. ge Drifl Avo/AT lo= smA -0.8
Ouipr.it Noi:c Vcitage VN f = 10Hz to {00KHz, TA=+25 oC 42

Ripple Reji:ullcn RR f = 120H2
Vo - 8V to 18V 62 73

Oropc t Voii.rie VDrop lo = 1A, T.l ,=+25 oC 2
Oulput Resi;tanco f . l K H z 1 5
Short Circ!,{ ;ufisnt lsc V o 35V, Tlr =+25 oC 2&
P('sk Cunrr,i IPK T; =+25 og 2.2

]|],
Untl

t2 .

2!' v
100

50
MV

00
50

mv

r).0 mA
().5
: r .3 mA

mV/oC

lrvrvo

dB

v
ml)

mA
A



( Atl rxx,|{A7tuA

Electrical Characts rlst,!cs (KA7806/KA7S06R)
(Rstsr to tsst circuit,0"C < Il < 125"C, lO s SOOrnA, Vr *11V Ct= 0.331rF, CO=0.1pF, unles3 o,thflr ris6 spedn€d)

t(A7E )l
Tvp. llaL

6.0 8,25

6.O €,.3
a l 1m

1 .5 {io

45

75

2
l 9

29
2.2

N(,b,
1' Lodd snd lina regulation aro specified at constant iunction t€mps{afufs, Chongee In Vo dug to heating clf$r ti rloEt be d..rl

intu ac4oill sep.rrotely. Pulse testing with tor.r duty is used.

Fararnrtrr Symbcl Gonditonr Unit
Min.

Outpu! Voltil0i, VO
TJ =+25 oC 5.75

V5.0m4 < lo < 1.04, Po < 15W
Vt = 8.0V to 21V 5.7

Line Reguhiicn (Noto1) Reglino TJ r+25 oC Vt = SVto 25V
mV

Vt = 9V lo '13V

l"oad Rsgul.itiail (Notsi ) Regload TJ =+25 oC lo +srnA to 1.5A I 120
mV

lo =250rnA to750rnA 3 (p
Ouieecont CurrEnt lo TJ =+25 oc 5.0 8.0 rtA

Quie ecent Currrnt Chango AIQ
lo = 5nA to 1A 0.5

rI|A
Vl : 8V to 25V t .3

Output Voltege Drift AVoiAT 19 = 56,q -o.8 mV/
oc

Culput Noisir Voltage VN f = 10ftto 100K1-4 T4=+25eC Fv/lrb

Ripplo Rojec{irn RR l. ' l20Hz
Vr = 9V to 19V 59 dB

[)raF$ut Voltngo VDrop lO s 1A, TJ E+25 oC V
Oulpui Rsststanco to t= lKHz m()
Short Cirwil Cun€nt lsc Vt= 35V, TA=+25 oC mA
Peak Current IPK T; =+25 og A



'(A76XI'XA7SXJ(A

Electrlcal Characteristics
(Refur to test circuit ,0"C < TJ < 125''C,

{tG7808rKA7808R}
lO s 5O0mA, Vl €14V Cls 0.33FF, Co;,0.1FF, unless olfi{' /isc rpodti.d)

t(A7EOParamelor Symbo, Conditionr
iltui,

CruiFut Vollaga vo
T; =+25 og 7.7
5.0m4 < lo s 1.0A, Po < 15W
M = 10-5V to 23V 7.6

UnB RegubUi,n (i'lolsl ) R€gline T.1 =+25 og Vr = '10.5V to 25V
Vt= 1l.5Vto l?V

Lo6d R6gulrtien (fJot61) Regload T.1 =+25 og
lo= 5.0rnA to 1.54
lF 250mA to
7sOmA

Quiosconl Currant l q T.1 .r+26 oP

Quioscanl Current Chango Alo
lo = snA to 1.04
Vt = 10.54 to 25V

Output VolE0o D{ift avo/AT lo = 5nA
Oulp!t Noir.r Voltago VN f = 10FU. rJ 1ooKFt, TA =+25 oC

Ripplrr Rejection RR f = 1201{2, Vg 11.5V to 21.5V 56 73
Drapout Vohago VDrop lO = 1A, TJ=+25 oC 2
Outptrt Resislrnce ro f=  lKHz 1 7
Sl rorI Clfc{.iit Cu.rsnl lsc Vt= 35!', T4 =+25 og 2*
P6ah gunerrt IPK TJ =+2!i oC 22

Tvp.
8.0

8.0
5.0
2.0
10

5.0
0.05
0.5
-0.8

5.0

52

Nol,r:
1, Load ir.d lin.. regulation sre Epocified at consiant Juncdion tsmpcratuae. Changoo In VO &? b haadng efie, lr not* be trldl

lnto dccounl r{prrrately. Pub6 tgEtjng tyith low drty iE used.

l&r.
Unt

1:
E.4 v
1€O
at MV

119
8t)

MV

8.0 mA
0.,t
1.'t MA

mvrcc
pV/\Jb

(F

v
m0
MA

A



x A7lxx,rrullxxA

ElEctrlcal Gharacte rtsfl cs (K.AZg0grKAZg0gR)
(Rafer to tcsl, circuit ,0"C < TJ < 125'C, lO = 50OmA, Vt .i5V Ct= 0.33FF, CO=O.1pF, unless othon v rse $edn€d)

l(A78r)
Ilp. I taex"

6
2

5.O

I

rx)

tl.0

1 .3
-1

5E

71

2
17
2n
2.2

L LorJ r4d fi,rc rboutritten |fr rFlotnad !t oonatrfit l$ncSoh t! frlt|ra, Olrangcr ln VO doc b nsttng atb .lr nld tr lrlgtinto acco{r l scparatoly. PuLe tesung with loW duty is used.

Pai.:rrlietcr 9yrrrbol Conditionr, Unit
Hin.

Outpul Volteils VO
T1 =+25 og 8.65 9.35

v
5.0nAJ lo s1.0A, Po s15W
Vr:11.5Vto24V 8.6 0.4

Line Raoulation (Not€1) R'ssline TJ=+25 oC \r lo11.SUb25V 180
mvVt = t2Vto lry

Load Regulation (Nots1) R -gload TJ=+25 oC lo-smAb 1.5A 1 2  i 1 8 0 mvlO = 250n4 lo 750n'A 1 rx)
Q.uies€ent CurnEnt lq TJ=+25 oc

MA

Qu;eso6nt Cuffsni Change alo
16r = $rnA 1s 1.94

mAVt = 11 .5V lo 26V
Oulpilt Voltir0s DriR AVO/AT lo : SrnA mv/ oc
Output Noi$E Voltaoe VN f * 101-k lo 100K1tr, IA =+25 qC

Fv ,b
tt'pph Rejsclio,l

RR f = 'l20Hz

Vt = l3Vlo 23V 50 dB

D,ropaut Volttge VOrop lg = {.{, f;e+!$ oQ v
Output Re.sistanc€. ro | = lKHz mO
Shorl CirqJit Currenl tsc Vt= 35V T4 :+25 og

MA
P*ak Curent IPK TJ= +25 oc

A

Nst$i



xAt0xxrxAToi(tA

Electrieal C haracterlsilcs (l(A781 0)
(Rotsr to tost citcuit,0"C < T,t < 125.C, lo = 500mA, Vt =18V Ct= 0.33PF, co=o' rFF, unless otlFn rrs€ *edfied)

Pararnctsr $ymbol Condldom
Hin. Ivp.

Output Volia0s vo
TJ =+25 oC 9.6 1 0

5.0rrA < lo :t 1.0A, Po s t5W
Vr = 12.5V to 25V 9.5 1 0

Llne Regu:&tiifl (Note1) R,sgline TJ:!+25.oe
Vl :r 12.5V to 25V 1 0

Vt = 13Vto25V 3

Load Rcgul;ilion (Noto1) Rcgload TJ =+25 oC lg s lsg 1e 1,54 12
lq r !59661e 756tt 4 .{

Quiosccnl Curtr.nl T; =+25 og 5.t

Cu;rJ$cent C: rirn t Changc AIQ
l o=  SmAto1.OA

Vt = 12.5V t0 29V

Ouiput Voltcgi:r Dritt A\/O/AT lo = srnA -1

Cutplt Nolii Vollage VN f = 1oFL tc 1cfiiE, TA =+25 oC 58

flipplo Roj';uiii.rn RR l= 120H2
Vt = 13V to i-3V

56 71

D opout Volt',3t: VDrop lO = 1A, TJ=+25 oC 2

Output Rssistanc0 ro f = l KHz 1 7

Shofl Circt rt Currsnt lsc Vt = 35V, T4=+25 og 2fi

Pei:k Cunent IPK TJ =+25 oc 2 2

l(47610

Note:
t. Load and lln* regvlrllon rrr specl{iod al oonstant J|lnq{on lcmp'ntur'' chmg€c In vo 4/o !o h€s0ng 'lls 'r nUtt bc trLfl

htro account Ecporetely. Pulss tssting wiih lolY duly lE uE€d.

Ilic
Unit

!91
r0 .5 v

?4,
1o,t mV

?q)
{dt mV

8.0 mA
0.li- 1 J ; mA

mV/oC
pV/W

dB

v
m0
mA
A



XA'EX'JXATEX&\

Electrical CharacterlEtlcs
(Refer to lest rircrr,i ,0''C < 'fJ < 125'C,

(KA78121KA7812R',,
lo = 500mA, Vl =19V Ct: 0.33trF, CO=o.lpF, unl$$s ollren / sa spccifiod)

t(A7812/rG
Parar;:!tsr Symbol Conditionc

l|lin,

Output Volh3e VO
TJ =+25 oC 11 .5

5.0rnA < lo<1.0A, Po615W
Vt = 14.5V to 2ry 11.4

Une Regutation (Not€1) Regline TJ =+25 oC V = 14.5Vb 30V
Vt = 16V to 22V

Load Reguirtjcn (Notel) R0gloadTJ =+25 oC lo ' smA to 1.5A
lo = 250n4 to 750n4

Quiescenl Cursnl lO T.1 =+25 og

Quiesc€nt Cufl 0nt Chango AIQ
lo = snA to 1.0A
Vr = 14.5V to 3OV

Outilut Volti,qo Drift AVO/AT lo = srnA
Oulput Nois€ Voltagc VN f = Iol-bt 1C0|+{2,TA=+25qC

Ripple Rejoclion RR t = l2OHt
Vt = 15V to ,i5V 55

B opcul Voli;igo VDrop tO = 1A, TJ=+25 oC

Oulpul R6sl5tancs ro | . 1K'12

Sh9rt Ci|lri it Curenl lsc Vt = 35V, T4=+25 og

Pesk Cunsrrt IPK T1 = +25 og

Tvp.

2

230

12

12
10

33
11

53
at
OJ
05
-t

7t
71

1E

22

EI2R
ftl:lx.

Unit

12.5

v12.O
2.n
Tp mv

210
lrto

mv

8.0 rnA
o.5
To rnA

mV/ oC

pv/\b

d8

v
mI}
rrA
A

Net*!

1, Load 
"nd 

lirir rcgulation are 6pecified at constant runclion terperah|fe. Changrer !n VO dre to hcath0 c$e, ts ||u$t bc trten
intro accsuril t.lai{atsly. Pul6e testing with low djty is u6ed-



,u7t',rx,xATts^

Electrlcal Characteristics (KA78{ 5)
(Rsfnr to l6st circuil ,0"C < T.l < '125"C, lo E 5oorn/q, Vt =23V CF 0.33t!R CO'0.1|rF, unl€s! olhort 'i!o +ecincO)

PErarn€ter Symbol CondiffonB
min.

Output Voltige VO
T3 :+25 og 14.4

5.0nlA 6 lO:3'.0A, PO''15W
Vr : 't7.5V lto 30V r4.25

Uno Reguhtion (Noto1) R€!line T1 =+25 og Vr= 17.5Vb30V
V = 20V to 20V

Load R3gulatbn (Not€1) Regload
'fu =+25 oC lo. 5mA to 1.gA

lo:250n4to 790rnA
Quioecsnt Current lQ T1 =+25 og

Qulorant Current Chrne 6 ala
lo - snA tc' 1.0A
Vt . 17.5V lo 3OV

Output VoltaUo Drift AVC/AT 1 9 : 6 6
Oulput Noise Voltago VN f E 10Fb b 10OKIC TA:*25qC

Ripple Rejocibn RR I = 12OHz
V = 18.5V lo 28.5V td

Oropout Vollsgo r/D{op lo = 1A TJ::+25 oC

Oulpul Re5istqnca ro f = l KHz
gho,1 Clrcuit Current lsc Vl = 35V, T/\=+25 oC

Peak Cunonl IPK TJ =+25 oC

l(4781
Tvp.

Unit
liklr

15.-6

v15.75
3(n

mV
1{t)
3(O mv
1!O
E.0 mA
0,5

anA
1.0

mV/qC

lrvr\ D

dB

v
mQ

MA

A

1 5

r5
11

3
12
4

5.2

2

70

19
2&
2.2

tgots;
1. Lo{d attd Xnc teguladon lrc lpeclied 6t constant functlon ,bmgcruturr. Changcs in V9 duc to he,rtng cttc<

ir;lu acrouirt scparatett. P\.i3e te6ring wilh lory futy is usel.
tl mu.t bc trtdt



I(A?6XX/XATEXTA

Eloctrlcal C liaracterietics (l(A78 1 8)
(Refsr to test circuit ,0'C < TJ < 125'C, 19 = 59g6q, Vt =27V,Ct= 0.331F, CO=o. ttl]F, unl€ss otheft i5€ spacineA)

'(A'EIi

Tvp. f,Lu.
18 .718

18
15
T
15
50

+
T

18.9

300
1tx)
3(O
1t(}
8.0
0.5
1

l{otn:
l. Load and lir,g IL0{lotion are rpucified at conrtant junction tempcrabfe. Chsngss in VO dre to hsrtng effc(t} nrsl be ta}.il

i{ito accokr}i ir!i)iddtcry. Pu!:e teatrng with low duty is used.

E .1t+ar!da**5'r:fi@5ea.riera.&?r3::'e-,r-.'-a- (t!a.3:!g'!€it!5!aq?!i6@ Prak*i!3'@!E*

9

PatErtcttr Symbol Condifons Unil
i l in.

Output Voltage vo
TJ =+25 cC 't7.3

v5.0n4 < lO s1.0A. Pos'lsw
Vr ! zlv lo 3,3V ' t7.7

Line R€guhtion (tlotel) Rcgline TJ =+25 oC Vt = 2tV to 33V
mV

V s 24V to 30V

L0ad llo0ulnt;on (Notcl) Roglosd Tg :+25 og lo - SrnA to 1.5A
mV

lo = 250fi4lo 75OmA
Cluiostenl Current lo TJ =+25 oC mA

Quioscent Ct,irqilt Chango AIQ
19: $s1q 1e 1.94

rrA
Vt = 21V to 33V

Oulput Volirgs D{ift a\rcy'AT lo = srnA MV'OC

0utput Noisr Vollsitg VN f = 10Ft to 100+ts, TA=+25qC 1t0 FV/W

Ripple Rajc;lion R.R | = 12OHr.
Vt = 22V lo 32V 53 69 dB

Drop$ul Vollirls vDrop lO = 1A, TJ.+25 oC 2 v
Outpvl Rasi: :anco ro I - 'lKl'lz 2. rno
Shgd Cirqiit C(lrrent lsc Vt - 35V, TA-+25 oC 2fi mA
P€ak Currcnt IPK TJ o+25 oc 22 A



(A7lr[rxA:IuxA

Elsctrlcal Gharacte ristlcs (K.A7824)
(Rcier to teit circuit ,0'C < TJ < 125"C, lO = 5OOrA, Vt =33V Ct= 0.33pF, CO=O.1pF, unless oth€n riso sp€cified)

Parametsr Symbol Conditlons
Hin.

O!t#ut Voltrrge VO
T.; =+25 og 23
5.0rnA < lo < 1.0A, Po s 15W
Vt = 27Vto 38V n.8

Uno Reguluii0o (Notei) Regline TJ =+25 oc Vr o 27V to 3EV' '

Vt = 30V to 36V

Loarl Regulaiirn (Notel) Rs0load TJ =+25 oC lo= snA to 1.5A
lo = 250rnA to 750rnA

C{rir.i$cant Crilrcnt l Q TJ =+25 oC

(fuisscont Cunenl Chang€ dlQ
lo = SmA to 1.0A

V = 27V to 38V

Output VolL,Sc L1fin AVc/rT 19 = 564

Oulpul Noi$6 \'oitrito \/N t :r 1 ol-k b 1 oo$h, 14 =+25 eC

Ripple Roj..i;on FIR t = 12OHz
Vt = 28V to 38'r' 50

Drc.poul Voiiags Vflrop lo = 1A, TJ:+:rs oC

Ouiltul fts5;gi;;;s9 r'o f= lKHz
tihorl Ciirsuit C:Jrr6nt rlic Vt = 35V, Tp,=*25 oc'

Peak Currerrt lt)K TJ =+25 oC

llob!

KATEi

Tvp.
21

24
17

0
15
5.0
5.2
0.1

230

0.5

60

67

28
2

22

1 . Load and lln* ragulation are $pecifiod at ootEtant juncton lentperature. Changeo in Vo due to h€stng Gfr( t; ,r ust be tah€n
into accounl ir...pa.ately. Pu|6e tesdng wiur low dJty i8 uecd.

llrr.
:i5-

2f;25

Unt

v
,180

,10
mv

180
mV

240
€;.o mA
c.5

|IrA
t

mVl
oc

FV/\b

dB

v
mI)
MA

A



lqnxxfiAt&xxA

Elsctrlcal Characteristlcs (KA7805A)
(Reforto tlrc tost clrc{its. C/'C {TJ <+125('C, lo =1A, V l : 10V C t=0.3ilpF, C O:0.1FF, unlo3s oti !rwr o spcci-
fierl)

Parc,niltft. Symbol Conditlont llln, Tve.

Output Voltnlo VO
TJ =+25 oC 4.0 5

lo = snA to 1.A, Po < 15W
Vt - 7.5V lo 20V 4.8 5

Line Regulai:on (l-lolo1)
Regline

Vt = 7.5V to 25V
lo:50ofi4 5

Vt = 8V to 12V 3

TJ =+25 oC Vt= 7.3Vto 20V 5
Vt= SVto 12V 1.5

Load Regulnd0h (Not€1)
Rogload

T; =+25 o6

16 = 564 16 1.54 I

19 = 5614 16 1tr 0
lo = 250rnA to 7s0rnA 4

Quie$oent Current l q T.1 =+25 oq 5.0

Quios@nt Curront
Ch6ngo AIQ

lo . snA to 1A
Vt=  EVto25V,  lO=5@mA
Vl = 7.5V to 20 r', TJ =+25 oC

Output Voltiigr Drift AvtAT lo = snA { .8

Outpul Noiet Voiljago VN f ; lOHz to l rC0KHz
TA =+25 oC 1 0

Rip;rl* Rojeclion RR f = 120H2, lg = 56gsy1
Vl = 8V to 18V 68

Dropout Voltago VOrop lO = 1A, TJ =+25 oC 2
Oulput Resislancs ro f= lKHz 17
Sirort Cirqiir Cunent l{ic Vl= 35V, T4 .=+25 sa zfi
Peak Currerrt l;)K TJ= +25 oC 2.2

tr
I

I t

i x

t ;
. . :
. t t

ia
Ll

i
1 '( ,
: '
t _

i

l*ole;
1. L,".rrJ and lin. ru!.tlalion ate. spccifed al conotant junction tempcrahro. Changa h VO dra b hertng ofre(

lr'lo ,rC{,OUt it .'(j}i;ictrly. PuLd tes:in0 with low d,lty ls u66,1.
I ml,Et bc talA

tx. Unlt

I
2

v

tt)

; i
: :| | ,
. :
t :)

mv

00

10
it

mv

c MA

, 1
. 3
. l

InA

MV/OC

1tv/\ t

d8

v
mI)
mA

A

1 l



{AN|II'K'|7TSA

Electrical Characte risticE (KA7808A)
(Refor to lho tent cifc{.rit3. 0'C < 'TJ < +125'€, lo =1A, 'y' t = 1lV C t=0.33!rF, C O=0.1FF, unless dt €,fw'co spoci-
lisd)

Gondltionr l l r L

TJ =+25 ai .12

t ; 2 4

eo

T U

i 0
'tO

' t txl

' i lX)

' i . 0
, ) 5

r ) E

, ) 8

lJqtn:
1. Lo$d and lir,j .€Guldtlon are Bpecitied at clr|8tant luncoon t8nrporatu G. Change In VO 4Je lo heating eflet :r; musl be tBLn

into acco$r,i .;et'arat€ly, Pulie testing with lofr duty is u8od

Oulprtt Vol{ag.:

Lins ftegulaiion (Not€1)

lg = 5pq 1e 1A, Po < 15W
Vt = 8.6V !o 21V
Vr= 8.6V to 25V
lo = 500mA
Vt= 9V to 13V

Vt= 8.3V to 21V

VF 9V to t3V

l-oad Regu:;t. ', (Nota l )

TJ =+25 oC

lo = 5nA to 1.5A

l g = 5 s v 4 6 1 4

lo o 250mA to 750tnA
Quiertsnt Cui ient

Quioscenl Current Change

lo = 5mA lo 1A
Vt = 9V to 25V, lo = 50On'|A
Vl- 8.5V to 21V, TJ o+25

t = 10Hz to 100KHz
TA =+25 oC

I=120H2,lo=500mA
Vr = 9V lo 19V
lo = 14, TJ =+25

Vt= 35V, TA=+25oC



t(AtExxxATrxxA

Electrlcal CharactEristics (1(A7808A)
(Rofef to th€ toct cireullr. cf'C < TJ < +125"C, lo s1A, Vt:E l4V C l--o.3llpF, C o.0.fpF, unlott oU r rtbo cprc$'
tied)

Porilmetor Eymbol Condidonr llln, Tvp.

Output VollnSe VO
Tj =+21; o6 7.8,1 8

lo = smA to 1A, PO<15W
Vt = 10.6V to 23V 7.7 E

Uno Ragul:il j3n (Nols1)
Reglino

Vt= 10.t3V lo 25V
lo'.500ntA 6

Vt= 11\/to t7V 3

TJ =+2li oc \fi= 10.4V to 23V 6

M= 11V trc 17v 2

Lirad Rggulatr in (Nots1) Regtoad

TJ =+zli oC
lo = 5rA lo 1.5A

12

lo = 5nA to 1A 12

lo - 26'lrnA !o 750rnA 5

Qui*scont Current lO TJ =+2li oC 5.0

QuieE,cent Cuiront Change Ato
to = sfilA to 1A'

Vt = 11'r' to 25V, 16 = 566pq
Vt= 10.r3V to 23V, TJ =+25 oO

Output VotL;',i: Drift AV/AT lo = 5nA -0.E

Oulpul Noi$i.r Vollago VN
f = 10H,r to 100Kl.lz
TA -+2 t oC 1 0

Rippls Rejr;i,iinn RR
1 - 120t lr,lO = 50O.nA
Vt " 11,5V lo21.5V

62

Ehlrout volrsgo VOrop lO ' 1A, TJ .+26 oC 2
Output Rosi$l0ncc ro f = lKHz 16

Short circuil Curr€nl lsc Vt= 35V, T4 =+25 og ?fi

P&ilk Cunonl IPK TJ=+25 oC 2.2

if,a r. Unt

::19
6.3

V

8{l

0t;
fr;
a;

mV

tol

i6t
a;

mV

6.{l mA
0.!i- 
ort-61; mA

mV/oC

[V/W

dB

v
mt!
mA
A

l{oto:
1 Lo{d Nnd lin, r.gul.don arc rpecined.t constant trncfon tempcnttao. Cnange in VO dre b h€aling cfie, tr nurt bc tttcrt

into accoukl roperatev, Puhis tE$ting with low duty ia us6d,

l t



rATU,l(ATrgA

Elsctrlcai Characturistics (KA7809Al
(Rofor l0 th6 tegi circuitl. 0'C < , J < +125'C, lo rlA, Vtr 16V Ctr0,33$F, C Or0.lttF, unlc$ oU 'rrulrc rycc!
liod)

Pcrcrn{rter Symbol Condltionr llin, Tvp.

Output Voll;r!3 VO

'f.; =+25 g 8.82 9.0

lo = snA to 1A, Po<15W
Vt = 11.2Vto 24V 8.65 9.0

Uni] Rogutrrisn (Notel) Regline

Vr= 11.7Vto25V
lo = 500mA 6

Vr= 12.5Vto 19V 4

T1 ;+25-6 Vt= 1 1.5V to 24V 6

Vl= 12.5V to 19V 2

Load Rooulal;nn (Noto1)
Rogload

TJ =+25-C
lo = SmA to 1.0A

12

lq = 564 16 1.9tr 12

lo = 250rllA to 750mA 5

Quiarcsnt Cuncnt lo TJ ;+25 "c 5.O

Ouhsccnt Cunent chango alo
Vr = 11.7V to 25V, TJ.+25 

-C

Vr = 12V to 25V. lo = 50On \
lo = snA to 1.04

Output Voltage Drift ^V/AT lo = 5firA -1.0

Output Noisc Voll,ago VN f= 10H? to lO0KHz
TA =+25'C 10

R;pplc ReJec:ion RR |= 120112,16 r $696,q
Vt = 12'r' to 22V 62

Drapout Vol{31j8 VOrop lo = 1A, TJ =+25 "C 2.O

OutEut RettsLrnc0 ro | = 1Kllz 1 7

tlhort cir(rrit L'uffcnt lsc Vt= 35\', TA 3+25 "C zfi

P!iak Curlcrrt IPK TJ=+25'c 2.2

l.rL Unit
!1.1r3

$.35
V

90

45
90
45

mV

'10(l

;E;
50'

mV

5.0 mA
).E' ) 3

- 
r"5

'Ir.A

mV/'C

FV/\/o

dB

v
mO
tnif

A

Hol{:
L Load and lioe rcgulation ff6 specJlied at constant pnc'0on ternperatjte. Chang€ In VO dlc to h€8thg Gftn t r n.rd bG ttlctl

inio {ccouiri aoparafev, Putse t8$ting with lorv dJly le uscd'



t$78X)ul(A?8xxA

Electrlcal Characteristics (KA781 0A)
(R€fsr to th€ tBst circuits' oc < IJ < +125 oc, lo =1A, \/ | = 16V c l=o'33[F c c0'1ttF, unless olh : rwrse speci
ti€d)

Pa rar nEtsr Symbol Conditlonl {lin. Tvp. t ,

Ouptn VollrS? VO
TJ =+25"C s.8 1 0

lo = smA to 1A, Po < 15W
Vt =12.8V lo 25V

9.6 10

Linc Hsguli,i;on (Noloi) Rogline

Vr= 12.8V to 20V
lo = 500n4

8

Vt= 13V lo 20V 4

T1 =+25'g Vt= 12.5V to 25V I

Vt5 13v to 20V 3

Lcad Rggutillioil (Note1 ) legload

f.1 =i2s "c
lo = 5rv\ to 1.5A

12

lg = 566 16 1.ga 1 2

lO = 250rnA to 750rrtA 5

Qiriescont Cunent rQ iJ ;irs "c 5.0

Quietcent Curr€nt change alo
Vt = 13V to 26V, 

'fJ=+25 -C

Vt = 12.8V to 25V, lo o 500mA

lo = 5rA to 1.0A

Oulput Voltaga Dtift AV/AT lo = SrnA -1.0

Outpul Noise Voltage VN
f = 10Hz to looKl-lz
TA =+25 "C 10

Rippl': Rejection RR f = 120H2, lg = 5696|A
Vt = 14V lo 24V

62

I''opout Voll.'Co VDrop i9 = 14, 1 =+25'C 2.0

Qulput Re$isrincs ro f = lKHz 17

thort Circuii Curient lsc Vt= 35V, TA =+25'C 250

Peak Cunerrl IPK T1=+25'g 2.2

Hotr:
1. Load snd li,'ie ra6olation ar6 specified at cortant junction te,npcrahre. C,hange in VO d.lc b healing Gfrec : muatbo t*'n

irito a@ourd 6{lparalely. Pulse te8ting wlth lott{ dlty i8 usod.

tt, Unit

u
).4

v

00

t()
ioo
iro

mv

r00

im
io

mV

6.0
iE
atr
0 5

mA

mA

mV/'C

FVIW

dB

v
mI)
mA

A

't5



|(ATEXXj'(ATE:L{A

Eloctrlcal Clraracteristics (KA781 2A)
(Rst€r to fie tosl circuits. g'C < TJ < +125oC, le clf,, [1=
ftEd)

lgv C t:0.33F8 C Go.ltf, unbrs oli E.f,3. 3pGcl'

PercflT sfpr Symbol condfiont Min. rvp.

Output Volta!.) VO
T.1 =+25 -g 11.75 12

lo = SrnA to 1A. Po s'l5w
Vt= 'l4.t V lo27V 11 .5 12

UnB Regulation (|iot61) Regline

Vt= 14.8V to 30V
lo. 50(tmA

1 0

Vt= 16V to 22V 4

TJ =+25 'C Vt= 14.5V to 27V 't0

Vr= 16V !o 22V J

Load Regulii(;,'n (Nota.l)
Regload

TJ =+25 "C
lo = srn\ to 1.54

12

lo = srn { to 1.04 1 2

lo " 25CmA to 750rnA 5

Quioscsnt Qurrent lo it;+ts'c 5.1

Quiescsnt Current Change AIQ

Vt = 15!'to 3OV, TJ=+25'C

Vt = 14!'to 27V. lo - f)oon|A
lo = srn\ to 1.0A

Oulput Voltaos Drifl ^V/AT l o = 5 m \ .1-0

Oulput Noiss Voltage VN
f = 10Hz to 100Khk
TA :+25"c 1 0

Ripple ReJeeiun RR f:r 12OHz, lO t sOOft|A
Vt = 14V ao 24V

o0

Dr'op ul Volt 0o VDrop to-! 1,\ TJ.lZg'C 2.O

Otdpul Resislance ro t = 1t<l4z 1 8

gl'orl ghcuii Cu.tenl lsc Vr; CCV, Te =+25'C 2g

Pd-[ Cundr,l lpx T;=+25'g 2.2

! l r ) . Un&

Itrl
12 . ! t

v

' 2 C
'.fr
:Ic
-to

mV

100

r6
50

mV

(i.0 mA
o.8
i,.g
iG

]r|A

mYlC

UV/W

dB

v
mlf

mA
A

llob:
I . Load and lin* rcg\tiation 3(e sptcifiad at constanl junction temp€raulro. Change in VO dls to hosting c&c I' must be talm

inlo itccorit rcpatately. Pulte tls' ng with low dtty i5 u6od'
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( A7[XXf(47!trXA

Elsctrical Clraractcrlstlcs (K4781 5A)
(Reler to tho te31 cjrcuit3. 0'C < TJ < +125"C, lo €1A, V I =23V C t=0.33pF, C O=0.lFF, unless olh t|wi!. rpoci.
fied)

Paran*tsr !Syrnbol Condltlont llln. rVp.

Output Volti.gc VO
TJ =+25 -C 14.7 1 5
lO: srn/q to 1A. PO <15W
Vt  =17.7Vb30V 14.{ 1 5

Licio R€gullliiln (Note1 ) Regllne

Vr= 17.9V to 3OV
lo : 500nrA 1 0

Vt,' 20V to 2OV 5

TJ =+25"C
Vt= 17.5V to 30V 11

Vt= 2ov tg 26v 3

l-oad Regulali{"ir (Note I ) Rsgload

TJ =+25 'C

lo = SrnA to 1.54 12

lo = SrnA to 1.0A l 2

lo: 250/rA to 750m4 5

Quiescent Ci r Ie nt l Q T3 =+25 -g 5.2

Quiescont Llurlent Change Ala

Vt - 17.5V to 30V, T1 =+25 -6

Vt = 17.5V lo 30V, lo = 500rnA
la * $p4 1e 1.94

Oulput Vollt,je Drift AV/dT lo = srnA -1 .0

Oulpul Noi$$ Voltass VN
f i 10Hz lo 1oOKHI
Te =+25 "C 1 0

Rip3;lit Rejccticn RR t=1201jtr.lg=566v16
Vt = 18.5V to 28.5V 58

otopoul Volia$o vutop lg = lf, f1 :+!$ "Q 2.0
Output Rsdst.tnc€ ro f= lKHz 1 9

Short cir it Culionl lsc Vr= 35V, ]h =+25 "C 250

P6ak Cur€nt I t K T3=+25-g 2.2

ax. Un*
5.3:

5.6,

150

150

i50
:5

v

mV

r00

r0o
tn

MV

ei.0 rnA
C,.E
arE
t . 5

MA

mV/'C

Fvrw

dB

V
ar(l
mA

A

Nohr:
1, Loarl and line rcgulation are cpeci,ied at congtanl luncton t€mpera0Jte, Changp in Vo dug !o healhg ete( u; mod be trkatl

into accouDl srparately. Pulse testing with low ddy is used.

17



I(ATSXIjXAT'IXA

Electrlcal Characteristlcs {K/t781 8A)
(RofB. to ttre irst c;rcuib. oFC < TJ < +125oC, lo =1A, Vt = 2ry C t=0.33pF, C F0.1pF, unleqr oth:rwrso sp€ci
ti6d)

P& ri, I r,.rir! r Synrbol Condltlon. llln. Tvp.

Oulpd VolL:gs VO
TJ =+25 'C 17.&{ 1E
lo = 5rnA. to 1A, Po <15W
Vt = 21V to 33V

17.3 1 E

Uns Regulaiion (f,lote1)
Reglin6

Vr= 21Vlo 33V
lo = 500rnA 1 5

Vr= 21V to 33V 5

T1 :+25 "g Vrt 20.6Vto 33V ' t5

V = 24V to 30V 5

LoarJ Rogulaiit,,r (Note 1) Regload

TJ =+25-C
lo: SrnA to 1.5A

' t5

l9 = 566 1o 1.94 1 5

lo = 250InA to TSmA
.,

Quicscent Cur renl lA TJ =+25 C 5.2

Qui*:ir;ont C:rr i'*rrl Chen0d Alo

Vr . 21V 1o 33y, T.l*25 
-C

Vt . 21V lo 33V, lo | 500r1lA

lo. 5r$ to 1,04

O',tpt.t Volt*r1,: Dr rft AV/AT 19 = 5sv4 1 . 0

Ouip*i Noisr Vo;trgs VN
f = 10Hz to 100K1-lz
TA =+25'C

Ripple R€j€Jlion RR f = 120H::, lo - 50OnA
Vt r 22V lo 32V 57

Drop*rjt Volla0s VDrop l,c- 1r, .iE75E-- 2.0

Oulpi.l Rosisl")nce ro f = 'lKHz 19

Srr0ri Circt;ll Clrnant tsc Vt= 35V, TA =+25'C 2n
Poak Cunent IPK T1=+25'g 2.2

I

I

Nota:
1. Load and linu rri.illtion aro rpociflor.l at congtrnt juncton tompcra[rts. ChEngc In VO dlo to h4{ting €fre( !; muat be trta.l

inlq aooounl sipirr toly. Pulre tc6ijng wilh low drty ir urcd'

lx. Urfl
,g:
3.7

v

180

iso
iso
1X)

mV

roo

ioo
lo

mv

€ , 0 MA

(r,E

i rs
at t

mA

mvl'c
FV/t&

dB

v
mI)
to\

A

10



r i \7lIXrXATttrIA

Eloctrlcal $lraractc rlstics (K47824A)
(Rsfer 10 tho td5t eircuitg. o'c < TJ < +'125"c, lo =1A, Vt= 33V C t=0.33pF, c o=0'1pF, unl€$5 olh 3 rwilo spcci-
n6d)

Pariunciet Symbol Condltlonr Hin. rlp. t l

Output Volti'ilo VO
TJ =+25 -c 23.5 24 ,

lo= 5rr iAto 14' Po<15W
M = 27.3V lo 38V

23 24

Urte Regulation (t'tot€1)
Regline

Vl= 27Vlo 38V
lo = 50OnA

1 8

Vr= 21V to 33V 6

TJ =+25 'C Vl= 26.7V to 38V 1 E

Vl= 3OV to 36V 6

Load R6gul6ilor | (Not€1)
Regload

T; =+25 "9
lo = SrnA lo 1.54

1 5

lo = 5mA to 1.04 1 5

lo - 250mA to 75OmA 7

QuissiJant Curront lo TJ -+25 -C 5.2

Quioscsnt Cunrnt Changs AIO

Vt = 27.3V to 3EV, Tg =+25 'g

Yt = 27 .3V to 38V, lo = SoomA
lo = sn|A to 1.0A

Onlput Volta!'u Drifl AV/AT lo - snlA -1 .5

OutPut Nois. V',it3go VN f= 10Hzto JooKHZ
Tt=25 'C

1 0

Ripple Rejecii0n RR f = 120H2, lo = 500m/A
Vr = 28V to 38V

g

D(opout Vollage VDToP fO = 14. TJ =+25-C 2.O

Outpirt Regiet arncs fo t= 1K#.z n
$trort Circuil Cunont lsc Vr= 35V, TR=+25'C 250

Peak Cun€nt IFK TJ=+25'C 2.2

lloto;
1, Losd Ind lln{, rsg$lador| ars 6p€died at constcnt luncton tampctatnc. ChEn0o ln VO dlG to hcethg sJls r, m|rtl bc trltl

irrto aoqount sep.rrai€ly. Pul59 lesling with l(rrv djty 19 u3e d.

tx. Unt

t5
V

40

40
40
20

mV

100

ioo
lio

mV

t;.o nA
( . 8

bs
0.

rnA

mvr'C

FV/\b

dB

v
mO
rA
A



l(A7lXlUf(At0XXA

Typical flu.rf ornance Characterlstics

airsncr ttFrl* nrl|| rct

lii!'.rrc 1. Quierccnt tlurrent

Jtrlgt 0i ta*Pl*arx |.cl

li$uro 3. Output Votinge

a

trt

{
J*
f
t
6 i r
t
I
f r
6

a,ta

t -li.C
AVc-i6.Y

rrt{|,ttlft atr-rra I t

Fbure 2. Pcot Oulput Cqm r i

Figure ti. Quhrcenl Cunon t

f, '
t
E,
t
g

t l

20



Typical A;tplications

Flguro 6. tlG P.rrnrr|.rr

Flguro 6. Lo€d Reguh*x

Figu,E 7. Ripple R9i€ctitl

JL:

F{ure E. Fixed Outptt Rrgulelor



xATbXXI|(ATEXXA

. Vrr
b . _ r  b

Flgur. !. Con3t nt Cuttfit RaguLlot

llote s:
(l) To rp*cify an r,, rtput votta ge. s,ubstitut8 vottNge value for "XX.. A commm ground ie reqr'rired b€tween the ht ut ald t|e Ornput

volGgo, Tlre i/rput vattagc Inust rernain typi;lly 2,0V above thc ouput viltagn ovrn itjting 01e low poht i r t}t hPtd ntt9lc

voli..!,e ,
(2) Cr ;s requirr:ri it t!.grjlator is located an appreci6ble dbtance from potr"r Supply tllot'

(3) Co klPrcves slab;litt .rnd ttansiont tesPonso.

lR t )  5 fQ

Vo - VX)(l+R2/R1l+lAR2
Figu.! 10. Citcult tor Incr...hg OuUrt Voltlg.

lRl >5 lo
vo - VXr,(1+R2/RtFlqR2

Irlgura 11. Adjurtable (ruhut RoguLtor (7 b tOVl

22



I rrtr xrr^ng^

L rlrxo +6ci (l*c.l/*o,/Rr)

FQure 12. Hfuh cumnt Uott{e R€guHor

Figuru 13, High OstFrt Cunsnt with Shott CirE{it Ptottctbtl

Figure 1,t. Tracking Vofi.g. R.gulator

^*_ uii:

xt



KATEXI/I(ATIXXA

Flgure 16. Split |tcwerSupply ( tl6V.lA)

Figure 16. ilegative Odput Voltage Circuit

u

Flgum 17, Switchlng Rlgulatot



titttrl,r(ATluA

lfraclranic*l Oimens ions
Prc kego

?.tiil,t'
[2.14 io.zt']

TQ.22$

(:?
(.'l

Cr
..1

co

d

i o.Bo ro.ro

-?'all
l2.Si 1o,2ol

o
F

o
(4

E



|(^7{rX)0i{ATEXXn

Mgc lrane ; I Oi*tensions rconri,r,od)

Package

D-PAK

E.!91-
I

-f .-_
I **-
I

( a l
. ! l

o lre. I
c ) l

R I
q t l
:1 - - -q1- -
( t l

o
e

og)

o)

0.76 ro.10
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Orderlng lnformation
Produc{ }i,Jr)rber Orq} t Voltage Tolerange Pachage Oporaffng Te,rporsture

KA7805 / K47806

*4oh

TO2n

0 - + 125"C

KA7BO8 / KA78C9

KA7810

1(A7812I Fv\7815

KA7818 / F.47824

KATBOSA / }C\7Bt$A

+to/^

KA7808A / ffi7800A
KA781OA / KA7S12A

rG7815A I t{A7Bt8A
KA7824A

KA7805R / r(47{J06R
4% DPAKKATT}O8R / l<A,',BOgR

KA7612R
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OICCI-Ati,lER
FAIRC'{ILO SE',IICONOUCTOR RESERVES THE RIGHT TO MAXE CII,ANGES WTTIOT,T FURTHER l.|c)TI' )E TO ANY
PRODUCTS ITEREIN TO IMPRO!'E RELIABILIW, FUNCTION OR OESIGN. FAIRCHII-D DOES NOT ASSI'I IE ANY
LI.AEIu.IY ARtsINs oU'I OF THE APPLICATION 6R USE OF AI.IY PRODUCT OR CIRCUIT DESCMBED HE! TEIhI; N€.ITHER
OOES IT COIWEY ANY LICENS'E UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTH€RS.

UFE SUPPORI POUCY
FAIRCIjIL0},8 PROOUCTS ARE NOT AUTHORIZTD FOR USE AS CRITICAL COMPONENTS IN LIFE SUPP :R"I'DEVICES
OR SY$TEMS rviTi IOUT TIIE I:XPRESS U/RITTEN APPROVAL OF THE PRESIOENT OF FARCIIILD SE} I{:OI{OIJCTOR
COIiPORATION. As used herein,

1 . Life eupport doviceS ot eystems ato devices or s!,storl8
v,hich, (a) ar6 lnterded lor srirdical knplant into lho body,
or (b) |upptrt or surtflin life, aird (c) ratlose failurg to
petlorm whun propelly uoed in accordance with
lnsffudof|a for uee p.ovldod in the laboling, can b.
reasonably expectsd io rssult in s signifcant injuty ot the
uaef.

2. A oitical componettt h any cotnpon€tt o, Ir lleanpport
dovico or sFtom wftoso tdhre to pd{oan r ;af r t G
reasonably €xpoctsd to car}se h3 hihfe c f ho If€ .lTgort
dsvlco or sy6tsm, or to ais{t i$ safsu o{ ( ffodivfflst.

fit0t o'onqrl
lhro8nosq

3 &l t.ld a.tr- { d-Ea CrerFfri



SH.ART' GiPl A50HR/GP1 A51 HRIGPl A52HR/GP1 A53HR

GP 1,I\5OHR/GP1A51 HR
GP1,I\52HR/GP1A53HR
I  Fealur€ s  "
L l ' l igh ser r  ing accuracy (  Sl i t  wid(h :  0.5r lnr  )

2.  LST] L rrd TTL conrpat ib lc output

3, Iloth-;itic ' rtountirrg typc: GP1A50Hf, (Gap: 3nrrn )

Either-sic: nrotrnrirgt,rpc; GPIA5lHR (Gap: 3rnrn )

PWB mi,r  nt ing type: GP1A52HR (Oap: 3rnrn )

GPIA53HR (GaP: 5rnn )

I  Ou t l i n r :  D imens ions

oPlc
Photolntc rruPter

I  Appl icat ions
L OA equipntent, such os prinlers, fncsintilcs'

2.  VCRs

."OPlC" (Optical lC ) is a trudcnlrrk ofthc Sll^l{ l 'Corlrral ion.

An OPIC consists ola l ighl 'd. lccti f !  clcmcnl inJ siInl l '

ploccssing circuii  i t t tegri l ted orto a sin8le chiP

( Unit :  rnnr )

(Bolh 8ido. of
6rni t lo l  and

5.0 doloclor )

' (  )r R€foronca dimontio^3

'( ) i Reloroncg dimengions

lle-l]- |
i  110.3) |

oo
-!---I

@]fi-12] .11
Y-T
oo

f . 2 ' 0 !

EdTil I
I  n 1,1

ll-n I f:l{qf' ' - r _ t  l !  |  - l

hq;l*+i"i-tIr'.
$ r .1 .  t l_

r, .sr i l
Lre,,iI

ffi
O @6r

' (  ) i  Rolcronco drmonolonl

o ol omil lor
I ,nd dolcclor)

@iiJro<u*eow.*'tu"loyol3|1A|:P!d./Ec||.\oqiitlt'l!|c{t.
' sFAar ; n". r^ c'h " rr hrcrr verscn c,l rFglqictl!1lll:ll!11lg" :lgj'A:Egsf--

. { )  r  Releronc€ dimensions



sHA,iRl:' GP1 AsOHR/GP1 A5'I HR/GP1 A52II R/C P1 A53HR

r lo f f l  6 l  Oon^od l io^  d i69r !mli
Q \ u

d r -

t  Absolut  e  Maximum Rat ings

Forword currcnl
'r 

Pcak lbrward currcnl

(  l r l =  - )  L  . '

I lc \ ,crsc ! ,o

Poq c r  c l i ss i

S t , t a r g c  l c r  '  ' c r r t t t r c

' :So l ( l c r i  rg  1a  nDcr i t l t r c

' l  l ' L r l \ c  \ \  , l l h  l 0 0 l L r , D L r l ) r l l r ( ' - { ) { ) l
. l l , s , r , . r r

I  E lec l  ro -  >p t ica l  Charac ter is t i cs (Ta  =  15 'C  )

l t i  l s l c l

c h r r r i r o -

t c  | 1 s  l i c s

'J l  . l |  fc l  |cs,  r  ,s fonv$rt l  cLrrrcrr t  wl lcn oul fut  chnr lgcs l ionl  low lo hi8l l  
.

. i i ; ; ; ' .  ' . t  , " . ,  ,  r !  lorrvrrr( l  crrnctr t  N\cn ourp$t r ;h ' , r11l ts 1iorr l l r r$h l \ r  krw l l ls l t r !s is sr- ' \ r r ls  ( i l r  l f r t t  / !  Mr

. J  C P l A 5 3 H l l  l o n r l i t u r r r o f \ 1 r r r ,  |  ( : c f t ,  l l c s l o n s c  t i r l l c i  l " =  S t r l A

- 0 . 5 t o +  l 7

-  { 0 t o +  I 0 0

l ' i l r  i | l \ r  c  l c  t S  v r  r  r l r r  r l (  ( 1 r 1 { l r t r r ) r s i\'l lfJ 1 \ ' l ) . l " l A X  I  I r r r t

or\r , i l rd vol l i l t lc
l r . 5  t r t  z \ l . l I

GP1A53HR l r ' " i inA L I 4

icvcrsc curr( ' l l l
l f l  0

t r re r r r rn t  sunn) r '  l o l l l r gc l 1  { )

V r r  =  5V .  I  r=  0 .  I  o r . -  l 6 r r r / \ ' 0 . l 5 {J.,1

{ i u l l  l c \ ' c l  , r r r l l \ r l t  \  ( ) l V (  ( . -  5 V , ' r l F =  5 n r A { .  ! )

o r v  l c v c l  s u n n l v  c t t r r c n l V ( ( =  5 \ ' ,  I  f  =  0 1 . 7 1 S

l i c l r  l cvc l  s lnn l !  cu r rc l l l 5 nrA 0,'7

Lorv- . r l l ig l r "

Ics i io ld Inprr l  atr f tct l

0Pl t t0HFrc t lAS lNR
oPr  S lxn I l  t l 5V 1 . 0 5 l

G P1A53 H R I  l - t l t . 5 ii tl

l r r L r  / l  r r r r 5 V 0..5 5 0 .75 0. t.)

' '  L r - r w + l l i r - l t

l r lopegi t t ior t  i ic lay t t t t ic
t  f l . t l

Vrc  =  -5V .  
' : l r=  

5n tA

l ' .  r-= ?60i)

1.0 ,r, 
_]

I
1 5 . 0  

|  [ s
;;--l--::---l

0 {  |

"  l l i gh - rLo tv "

l lrei lgi l t iol l  dclay ttt l tc
I  p ] l ! 5,0

Rise  l i n rc 0 , 1

I : r l l  l i n rc 0  0 5



6pY{! *,ft SOLID-STATE RIELAYS
r}AYA €$.SEET
fomB59'0,|(]726

0verview
In 1974, opto22 inroduced trefirst liquid epoxy-filled line

of porlror soljd-srib relats (SSHI. Ilis inmlatirn in SSB design
grsatly irnproved tre reliability and reduced tho cost of
manuftrtiri0g. At lhat tirne, w€ also incoQorated i0to our
(r)anu{acturirg proco$s 1UlY0 tostir€ 0f 6'rsrytolayproducod
undsr full lod conditions. By 1978. hto 22 had goinod such a

pago l/18

ren btion for reliability that u,e lr,ere reco lrbd c the vruldS
leadirg manulacnuq of slid{tau rdays ltnanh contirDus
manuf*turing improrcrnenB and hs sa, r Iffffi lestitp pdicy
esbHistred 22 years ago, 0pto 22 is still ru cgniad mday ftr $s
very high quality and reliabili$ of its cut$ re lim of sditfs'tate
relSya

towea Scrlaa

P t.rlor HP acrb. fitffi
opto22,4t+tr{ clsilsgsPa,kDnve.l'erneqja, CAE2590.PhorE; (951}0&tcln.(8m)3a@OlilI{St)!q!S\^rti@-6''

l: 'lrtl.t

l n d . x

Do|cr'lpalo.r Prer
Introdudion 1

All Mod€lc: Oonsd 6pc.llca[onr 2
trclA€ Wl AC Powr Ssrb3 g.n nl
Soodfpatione

I

120/2,1o Volt AC Powo. Sori6€s Sut[o Curtor
oata, Therrnal Data, and 0irErFblB

1

48dt5 \blt AC Porvd Sori6: Gttdsl
Spedlicauon6

' 5

120/2,0 Vo[ AC Ponor S6ri6s Pladtc Pad€ge
(Z Sgie): Gerptal SpedfpallorB

6

AC Power Printad Oraril Ssries: Gdtoral
Soodftations

7

DO Sritdrhg so.i6:G ral sEncat|o.l8 I

APPLICATION TPS

Heat 8:nk C€lcrlauon, olty q/alo Cslerlslon 10

Trsnsformor Loads, Solrnold Loads, ard
l-anp toads

l l

Soll$ELsto Rela),s in St}lss, Lanp LoadE,
hloater Lood6

1 2

ilrotor Load6 1 3

Indds ilr'oo: (sm) 3.l.oF,IO. Pndd sucplrr (8001ls(€F]o. (95t) oFs|s. F|,|| (961) tsslt,:rysl r'pfono' i Mtst



€pFD*trgD rpp SOLTD-STATE RIELAYS
f,'ATA Sh!EET
FomB59441726

$pecifici:tions
All lVir: 'deIt,

. 4,0ffi V opiical iiolation ;rlpul to output

r Zerovoltage hm<n

r Tunon tirne: l4 clcle maximum

r Tumcff t,nlc: }6cycle maximunr

r Ogxating freqrnruy:25to65Hz
loporotos a1400 Hzwitr six timrx off-state leakage)

. Coupling capacitance inputlo r^rtprrt I pF maximum

Erye?ll8

HermaicalVsealed

DV/DT o{tstate: 200 volts pa mfrros*od

DV/DToommutating: snubbedfumtednrr ntal 0.5porvErfuor

ULreognized

CSAcertified

CEcsnpctont

See Opm 22 fmn {986 fo toque gecificati r s.

A dastic safsty codr lopto Zzpart mrrbe r;AflY CO,BI
isoptionlly awilablo foroph 22tu$/€rSab liSs.Itpsahty
conr reduces the chare of aaidental mrut r ifi day tndmb,
wiile pwidirq aaes holes futes{ irsfwsil atinL

oPdo..l plroc .Jrly couu Lrl.La
on. Ptr r trlG aAa

Safaty l :ov{rr  for  Fowor Ser les ss} ls

)

Or,ro3..l3+t"t_Bu*eesPafiDrive.'rem€qds,CAs2Eso.Fho.te:(9s1)oqlflm.qqo)3?1OPTO.Fry(st)EE{F. v\W-qn
krEldo 0.to& (8001&l€fio. Pr6&d E$no,t (600'ITEK{Fro. (ssrl ess60. Fs. (061)es17.ffi. asOdro rtdl.n rl



opSEl n2 S(,LID-STATE RiiE]LAYS
r}JtTA S3!,{EET
fonn 85!{4028

Spacifications
AC Pr-rvrror Scrias - 42Ol24O Voli

Fgs 3/18

0pto ?2 provides a full range of pow ssios relays wi$ a wide rariety of roluge
(1 1${7[]antJ cunom options {3.-45 ampsf , All Poirig Seros relays feturo 4,ffi volb of
oplical lir,htioit andtuvo uhigh lflV rothrg.

I.dd
rt rbat

t.str|l
6ulra

ffs
t ryri.
artp
0qF)

lcrart
llled
hqa

&,9-a...
(rXtLl

tttd
PLi'arD
bi{a

ten l
D!Daaa
YoJLe.

t a
fttdr
\ol{.

Is|Lr

ocL
tad{.('r^)
h'rlrit

i U {
BJ
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ASrplir:ations
T i p r

ilort l&rh Gelcubdon

Liks all ssmicurdLstor dwices, SSR cunem nldrgs
m$t tl€ b,irl'l on tnaximum jwrtim tcmpe6tu6. *n.^
All Opo 22 SS),!s uperab consemrtivsly at
maxirnuflr junction temperaturos ol 1ltr C.
Ceumini*.i an adequato hoal sink lor a given SSR
cord$tirvJ n given cunent is very simpls 

I
Noto: Theirnally onductive grease nrust be rsed
betweon tlie reluy bas and drc heat sink.

pgo lo/t8

irtu|! eek{rl.gon €ltvon:
120"V011,20-/urp load
50" C Anrtii'-nt Air

Choots tvlodet | ?0025 SSti.

Calculae dissipaion as: A angr x 13 Watr gcr aarp . 26 Ws

Calculate trnr;srature riss junction to SSfl base as 6 Wtlb r |.f C Fr Wrt - 3l? C

Calculate ali,-rr,;.ible t8mp€raluro oli hoiJt sink by subracting 31.P C hom I lff C allorable jumrim gnporatrr':

1ln" C-312.78F C

The heat sii,k is irr a StfC ambbnt thasfore, alloflable lem 'efisturs tise on heat sink 
'ts: 

7Ef G.5f C - 2lf I

ll heat sitrl ir all*ved to rise 28.F C above ambient tren the fiemd Esistance ol fie lreat shk is simply te Z .lP 0 dse dvired bY
did 2B Wait /'v)y hear sink having a $ennal resi$ance less than 1.1' C per Wafl will be adequa@.

Duty Gy!,.r grl,culruon

When solid.itru relays are operated in an ory'ott mode, it may be adantageoris to calqilate fie RMS \6lue d I l, qn€{rt &Iuigh
he SSR {or lfft sinking or dstermining tre prcper arnent mtirq ot dp SSR tor the gival application.

Ina = RMS value of load or SSR
Tr - Ima curtent is on
T, *'lirno crrrrurt iu olf
lo, = HMS v:lue of lord currant during on period

l r '

Odo2'lSl"ttDusinessPe* D'ils.Trncdrta, CA92500.PhdE;(951)oFm.(8m13?1{PID.foc{51)60$S.t,rry.(@_ * - - -
IrBldo Sir*d {0SO) 3St-OPl O I Faded S|l0por,} (000) TEXOrO. (B5l} gF$So. Fd: (b6l) t06{017 ' En*.afg.rf r I bQl.otr
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&pplic.*iions
' f  

i p a  { C < i ; ; t i n u a d  }

TftnJfgfrr]ar l"otdt

Careful corrsiriaration should be given to the selection
of the propcr SSB lor driving a given transformer.
Trarxlormas are driwn lrom positive saturatim of th€ iron
coro Io negalivo saturation of the core each 14 cycle of the
altemalin; voitage. large inrush cunents can occrtr during
th$ first yr cyclu of line volrage whon a zuo voltry SSR
happms m uirn on during Ulo positivg ll cycle of roltage
wl icn tho coro h uk ualy in f):ritivo saumtioo. Inrush ru(ents
gr00i0r tlriln l lt liln€s roted translcvmer cur8fll can easily
ocr.ur. 'lhe lollowirg rable govidos a guide for seletirg the
pt4r:r $Sfl k;r a givun translorfirer rating.

pago 1 tll S

12&Volt TransformsrD

SSR trtCOtsL TRANSFORMER

P ot MP 1?!JD2 -I@ VA

2120D10 5OO VA

120D3 1rc vA
P orMP 1A)Dl 250 VA

I:OO10 or 1r0AlO 500 vA

1?0lV25 ot 12OMs J XVA

r&Bts 2 KVA

240-Volt Trtnsfonnc'!

P or MP24ODa 2OO VA

7240D1A l KVA

11008 2OO VA

P or MFj4JD4 5OO VA

24810 or 24'JA1O 1 KVh

24{P25 {:r 240425 2 KVA

240045 4 KVA

.lB{l-Volt Tra||tforn!6|!

66R I,|OOEL TFANSFORMEF

,+8m10-12 t/tvnp Prlnary

480015' | 2 tArnp Pririafy

Q{o 2 t41i0i,t Bucines Pork Drivs t Tdrea.ds. C492590. Phdp: (95tlF$ru. (800)321-OmO.FsE (95t }GFgls. r rrurs22rd

Solroold V.lw .|rd Gcntrcbr lcr6
All 0pt0 22 SSRS are designsd o drit6 irdtxtre L r S s"Eh as sol€rpid
\6h/ss and slectromecianical crntatss. The h ilr-in snutter in each
SSR assles poper opeEtion imo irdtEtiw bad. r Ih' follnviq bble
is a guik in sbcring an SSR ro *ir€ a sd6ni(i r cufimu.

120.rfr[ Golb
SSR CURNENT

RATING soLEt{olD coNTElt{l

2*@ t.Amp NEtrlA 8tu ,l

+Anp 9.Arnp I{EMA S&. :t

Za&VoL Collr
SSB GURFENT

RATINO SLEt{'ID coa{TlcT(,t I

z-Arnp lrArnp NElrlA Size 7

+Ar$ $Arp I{EMA tiize :r

Contol Currlnt CdcuL.to!

All 0pto 22 DC controlled SSRs have a control ciauk consistinE ot lffi olms in
series with an LED. Sirce 3 volr is required m orn on any SSR. lhs rnrimun cur€nt
required is (3 voh - 1 roh) dividod by 1ffi otyns u/rich oquals i.l) rnA The I nlt is
subtrdcted lrom tln 3 wlt signal because 1 vott is do@ aam ; dn LED. for lfuher
cocfol vol@es, an en€mal rosi$or can be added h series wifr r la onUol vdqo o
limit the conuol curr6nl To limit ths conuol curent lo 2 mA crlculm fie oxternal
rcsistor Hc = 5m {Er- 3)whem E, = tl'e mntrol rohage.

The DC conml voltage range is 3-32 VDC. To cahulata tho co rrd arrBnt for arry
volege widrin dre }-32 VDC range, use $o tomula:

l c -

wltere R, ,r relqt

Wrth a 5ll conrll rignal,

uTERilAt
RESbT0nomoillt

G+\1,----
RC

E

[r- t

1lFo r3
:)-

r l

O- } ;
L,  5 ' x -
- lurl

Ittol{h l;*"r: ($0) 3?1-OFrO . ftrtud Ssppo{t (e0) T€K-OmO. (SS | ) 605.S60 . Far (951) @SCt17 'Erel: EriO( p'ogldn
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Applications
T i p t  { 6 c t ( i n u e d }

0pto 22 SSlk lor runtrollhrg single-phase motors are shown in

dls lollowill11 tablos:

t!0-Volt Slnglof,hase
l{ on-Rev erdn g lll otors

SSfl l"lodel MOTOR RATING

P o( MP|20O2 I Amp

2120D10 1/4 HP

12003 1-11" NftP

P or Mirl20O4 1.1f2 Amp

l?OO10 or 120410 1/4 tlP

12t tJ25 of 12OA25 1/3 HP

120D45 3{ HP

24&\blt $lngle Phage
H on-Rovorsin g Mgteq

86R Mdd6l MOTOF FATIHO

P or MP?4OD2 1 Arnp

2?40010 114 HP

2.r003 1-1/2 AmP

ltr of l!1P240D4 1-1n NnP

2.! oul0 or 240410 1/3 HP

24ryJ25 ot 12oA25 112 tlP

240D45 1-'tnHP

t2$Volt Slngf*Phstt
Rcvcdng f of,ot!

SSR Modd MOTOB f IATING

P or MP2/Om I  Ar tp

z40D10 1ilt I lP

t1r2 lvrlt2,OIXt

PotMP2AoDl r-12 /\,qt

2400',1 0 0r z.|{)Ai 0 1/,1 |lP

240o25 or 120A25 1B TIP

240Df 6 3Y,r I lP

ao$d{t t t LFlt|t ri.r

In applicatiors requiriq greater arem rair q a higtnr

vode ilE Opb 22 SSRs may be opgapd in stdes.lor -
OorUlitftt -truS, tufng' Tho buith-in $xrttr rin ert S88

us**et foptr vottags snar-ru of tre tr'ro Sl fb irt series h

tt" Uits; fe|ow, nryo zl+vott' rt$anp $ ts are conr:cod

in *etio to. op"ratim on a  glwh tin€' Ih 'mrol is sluul

wltr a panatUl trooi-up but it slnrrld be rute I that a s€dal

conrpctim can aho be implenenred'

odo aa,(saa &Adncs |ttq!:T*-rlglls:tgl' $51) oe+s' (s9) ga[*l'5:T gll5: g
rnsloe s:res: {8s)321'ono'noa]r5ili6iJfr6Fi61tssD60titm'ra* (esl)6ss'Tl7'Et*$lodlg

rfi.W,.dl

n'dzlg'i
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Appli**tionr
T i p 6  { C o f t t t n u c d  }

l,sn? loi,:.

Sinco all 0pru 22 SSRs are rem rohage snilching.
ruy are iticiil lor drwirg incatdescem lamps b€cause

rlrn initiat ituu:;h cutre0t inu a cold lilament is redtx'sd'
Tlro lile of drt lanrp is irrreased vrhsn switctt€d bY a

roro v0lt.iit,? lrfll on ssn' Tho folkiwing ttblo is a
gukJs t0 .'-irttirrg lrn 0pto 22 SSR lor switching
a given ilcanJu:icenl lamP.

t20 Volt LomP.

IISN CURFIENT F| TING LAMP RATING

2-Atrp 1@ watl

4-Arp 400 Wai

1O-Arp 1 Kilorratt

25-AmP 2 XilotEn

4SAmP 3 KilorFtl

24{l Volt Fsdng

SSR (rjllRENT FATING LAMP BATING

2"Aft1r 20O Wa!

4*&rp 800 wa[

1O,AfiP 2 Klo\lEtl

?5'AmP 4 Klovntl

45-AmP 6 Kilonatt

x..t a lord.
Care drould be uken in,seleiirg a SSR la frir irrg ir lroatu hd il

$e lod is cyclod on and olf in a crntinuors m' nrs as m(ln

cqr in a bmpoftlturs con$ol affJicad(xl. Con ;talt cplitg can

caus Srermal fatigu€ in tlo tryrisDt chip at $ ] piot utl€r€ !5 .
chio bonds to tF lssd han'o. oflo z emdovs I hi* copper led

lrams lo. mountim trs SCn chip h ths Fl$/u rgl: SSRs o

eliminao trermal fatigrs lailurer ln aldi[rt llltm 22

rccomnnnds operating any SSB at 75% roted t rirrern lu cpliry

heater loads to ensure comdete teliabilily'

the follo,virg table is a guide o selecting tln lroptr SSB fu a

given heater load'

l{omlrnl S$R
Current Rathg

I-rlmu
Rccorrnrr
Haator Cs'

2-Anp lrAAm

4-Arp Z)t-Ant

1(}&np 7tsAB\

2''Atrp 18-A.nt

15-Arnp 35.4m

10.{nV &AnP

10 480v 8"&tp

or'1022..r;ioai tuslrossParkDiw'rernearra,C4,Q4ts'Irla(sl6s5-m'(8m)91!{9:F+-lEl)Fg: lglr3gry!-
*-iffi|; juern
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dischaqe cunerr
CA!$Ul'f,fERLar RL:

Three Plnse motorc maY
be comrellcd try solid'stats
elays as showrr A third
SSB as sfiown is optional,
but mt necessarY. The
control windings rmY be
coonh.-urd in s{tries 0t
parallcl. Care sl'nuE be
|aken lo ensurc tl|at surge
curolli dfawn w the moto(
fus ool excegl surg€
cuncttt tntirtg ol tin SSR.

EXArinE l0amPSSR
120Y AC Uns

l.ar1,,

t 0 r l 0

l'!....th.r. ilolDr CcDtltl

r.t EAC
t0 x SSB tull lord ntiqg

240-rrb[ lq loto.r

SSR I,CD€L MOTOB

z2rao27 l/13 HP

z210,0to 314 HP

240010 3Il HP

240410 3Il HP

2{D25 E H P

24Sl\25 2HP

2,OD45 3 H P

180-Volt lq Lottrr

SgR Irco€L MgfOB

{8001s12 1.'t HP

.a001tsl2 1.' 'HP

Appl"lcetions
T ips  {L )cn t i nue t l )

aingb.lph{.ro f,.Y.rrlnf tilotor Gontol

Thsircuit diagram illusrates a typir'al 1 0 moor winding irdumnce-and ttre phase shift

;;it;;;;;;;. wir* tin. rotiult to appear auoss tt'eoprssfl' A240'volt SSR

;i,ffiffiil;;;'izo'vur, ri*' dudns ihe vantitlon period wtcn orn ssn is tumed on

;ffd" il;ii-i' ; going olr, troth sSRi mav be on' In this case' fie ca0ac'ttor mav

ffiilr-rg;;*,Ah d;t',vo ssns, causinq targl urnens to. flour' wh''ch may desuoy dts

SSRS. the addition ot nf as snow" *ltt ptt*t rttt SSps from the short circuit capacitor

llp lwi$ors i r t uuressaY if tfie

cofiUol cicutt t desi;ud O aure
ure SSR is oll letcre {te sds $R
is on

8Lg r l.? olm

rtrtrfii|. trvotrbl fo't|' licd'lcl

Ihme{tasa reversim molo( wltro{ can be indeflEnled widt fout

iin, it trt*n in dE connoflim diagrarn' te t;Sfu vuut irpirs

witr SSRI and SSffl operated lu mtation :r m! dicctm m0

iiriz iiiiiinl;p.t*d tor routinr in tl'trrce ditsctin rhe

irirti nr as shown in the conmcdm dq irm ptords rynns1
im*rint tf"nt if SSffl and SS84 or SSf I sri SSfi2 als m at

t t ** titt Ortltg ths unrslng ranshir n peiod' Use rtc-

iliro$ng ;ul, .t .iuide to te poper sel rrbn ot at Sfiff lu

fris applicaim'
Rrd.ta b.

tllv ltnt

4oa|.nSOW

f oftm l0O lv

.5 orm l0O lt

.25 0lr!r r5.l t.'

- , ' \

--{ llrct }

l\--.-/

2 C m l 0 O W

t oavn 10O W

tOo@.@tl
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Notg: fhis is ttte SSF portion ol fie owrall FAO ) r tl o
Opb 22 Web site. The entiro tAO can be I l rnd at
@)Qstil{t1pFao'a$Px

$SR ApSr i i r : ; r t  io  r ts

Q: Whrl lr a rolld-rt.te rehyl

A; A soll,J-stau relay (SSB) is a semicordLotor devic€ ttat
[al be usr'd iil plars of a medurical rstdy o swith BlecticitY
lo a load in rnany opplications. SolU-state rclays are pumly
electrur'rc, rnrnrally composed o{ a low cunent'mntrcl' side
(arivalent to the coil ofl ar electr0m€chanical relay) and a
high*urrr*rt lurd side {a$ivalont 10 r0 cont ct on a
caNentionsl relayl SSRs typically also l€ore el€ctrical
isolation to seleml thousand volts belween tte contol and
load sides. Because of this isolation, Sre load side of de relay
is duall/ pivreted by trs switched line; both line vohaqe
and o load lnot to msnrion a cottrol signall must bo pr€sont
for tho relay lo oparats"

Q : What art the advantages of uslng an SSR over a
mechankal relay?

A: thore a;u many applications fial rsquim a moderale
atno0m ol trJtver {VV to kW t0 be s/|ritched on and otl laidy
rapidly A gqlrj smmpls ot this would be dF oForat'on of a
fua$r elenErlt h a congoll€Stempelatute syscfiL Typically,
d're amou t of h0at put int0 the system will be regulated u;ing
p.rlse-w'r.lrir rirudulation urnrirq a fixed-polver heatirq eleotent
cll and oll lu time peduls rdnging trom secords to minut€$
Mechanic:ll rclays luve a finile q*cle life, as their compnents
terd to weot rrut ovsr thousands t0 millions ol cycles. SSRtr d0
not harrs lhis irobiern; in tre poper application, lhey could be
opratod ahrost htfi nicly.

Q: What are the llmltadonsof uslng an 55R?

A l SSRs lra'e a tew limitations v*ren com;,ared to tte
capabilities of tlxrir mechanical *unterpan$ First, becaus€r
tire relay is semiconductor-based, it will neler tum all the lray
on. nor oft. This means ftat in the 'on' $ae, the relay still tns
suins irrtglrul reJistance to thB tlc'rv ol el3cuicity, causillg it to
get hot VlfEil ir| tl,e '01t" state, the relay will exhibit a smdl

opb22.43J4l EdnassPa,k oriw.TsneorlacAg2sgl.Pho.rr:(951)e,tilm.gu3al{}PTo.rql_951]6gllqs5'tt*tsa?dn

anont of leakage drner6 typiolly a lelv rA lhis lakage
can mnspire to kess sonn lunlx epec'alh' rrns wih a hift
impedarrct, frun tumirB ott! Addition rlly, i;:;tb ns mdo
sensitive to volfige fansients; while opto l,Il relays arB Y€tY
well uansient*rotecEd, if a rclay gets hit had anugh a
suffnbr lumbot o{ times, il will die or ds I dt. Ihis makes
SSRs tes ideal lor driving highly indtf,tive electrunechaid
loads. s$h as sorB solsnoids or motors' S lls dntld aho
ngler bo us€d for applicatims srrh as sale N. potler discdn€ca
because e\ren in ths off smtg. hskag€ $m {fi ilt Fesent'
loattgo currfft fimugh an S$fl also imfli's tht Fesstrg of s
pountially h'rgh 'roltage. Euon drxryh e n lty ir rpt cddtth0
i largc amolnt of artim rto $vllDhed la lrinalwlll tdll b
'lnt.' and ttrus dengorous.

Q: Doyou mabmuhFpole otmulti-l h rqvSSRr?

A: 0pto 22 manutdctres only single-pob, r irgletuol S$Rr
ll muld-phass operarion ir nquiro4 jux ts r a n$atm odt
phasa. Eecauss ol t'te timiratirxs m semb I durr dwhes of
$e type used in SS8s, h is mt Frrbal b r rild dmlededce
multi-ftrow SSRI Hoivwer, an alernatir t) .trulti-thror
@rdtion may be @onplished wifi atulut tl clafs-

Q : Crn I lrook ub SSR; ln parCld to a | iletle . hlglEr
cunent ratlng? . "
A: No- lhere is m way to guarilt€8 tlat I lo 0r ror8 tBlats
will tum on simuhanoously when opgaed h pralhl. Edt
nlay requips a minimum voft4e auoss $ ) oulput temimb to
furrtim; because d ttn op*nt isohtim {t rstr. t€ 'cotlet-

pan of fio SSR is 4oatly po'tsed by the I i e i: stttiofns
Orc relay trming m befne Sre other will c rrse the second relay
o l$e 

'[s 
m'on votage, ard h umnl op ]ur' orl orat least

not unlrl tn frrst relay {aib lrun carYlrE t I mdl cutrEtll

Insld,, i;6i$: (g0o) 321-oPTO . Producl E{4pon: (8m) TEK4'TIO . (S51) 00$SEO. Fot (951) 69SS17 ' Etr* stpFolt{ { tsou xcn
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Qr Wt3t (i)ar r'zerccrossln,g'tun Fon dtcultreferto? 1i5R Troub!eshoorir,g

pags'lB/lB

A: 'Zaro-cri:ssirig' Bim-m aod t-rnl-otf refer to tte point rrn
0re AC y,;';i: lr.;ln rvlun fie l,ultage ;s zero. lt is at this point
$at an AC SSII will tum on or off. All Opto 22 AC relays are
designed v;ith a zerorrossi g turn{n and orn-oll circuit.
When tl|lr AC cirruit volll(]s is at 2010. no cullBnl is {10\Arin0.'lhis 

makss it mudr easier and safer for the semicsldufior
device iir d,0 roldy t0 be tumerl on or ot{. lt also genaates
much less ei.rl ical [M1.4]Fl noise.

Q: Can I usa gn AC SSR to switch DC,

A: No. Brr,-au:;a of the zeru crossing circuit described abov?,
the nlay wiil rr:ost likely never turn on, and e\€n if it is on,
ir will likrly not be able l0 tre tun'ed ofl, as DC voltage typrrally
DovEI dr()i,s lo luro.

Q: C:n I u:e o DC sSR to swil.dr AC?

A I No. lirg rurnicorduclor device usd in 0p1o 22's DC SSRs is
|trhtir*I. lt ur{y liro;rk dsyr-lr iurd corducl {u tll$ txrlio0 ol (hn
w.rvelurrt tlfil it ir)vor3ul irrgrlarity.

Ql Can a DC 55R be ured to rwitch an analog rignal?

A: This il rol rr,r,txnmetdui Jl oil. tor several rBasons. Fat:;t,
the verlrri;rl drup acioss tlre rcIry will cause signal loss. Sa;ud,
llre cqdui:ii(,ir lhararleristrcri ol ihe SSR are tnry non-linear at
low operaling voltagas a')d curor,ts. Usg a mochaniul rela$ il
will wort Inrrjr !6usl,

Q r Wlrnt aijehry lpprovslr do your SSR3 carry?

A r ln gerx:.ul, 0pto Z mlays carry UL, CSA, and CE approval.
See hglp/, y.:'lrt.opto22.ccrrr,rsupoort/aooncv.asp;.
/iJdition:rti1', si.rrne S$Rs ccntain VDE-appned ophcouplen;
c0irtafi Ciiic ?2 for more infonnation.

Q: My SSRdo€s.rot functiqr anfnor :, Wh.t.n yhaw
h.ppened?

A ! Thers ;s no 'normal" mode ol lailure l0 lstls. Most of dp
lime, ttHy iust slop wofting, by relusing l0 rim n or 01,|.0hfl,
an imtroper installat'nn is to bhne {or an iilifl laihrc, c thse
are very simple, reliable devices lf yur har :t {ailed SSR, it is
imporbnt to look at tre nomal operating F r anetets o{ tut
relay wifrin the largsr system to rnake suE rllat dE rBlay bqng
used is appropriate m dc application, ard i\]t th€ relay is beirq
poperfy installed in tte systern. Th€ tirree r )lst ;ornmm cares
of SSH lailwe are as follarus

SSB bnprop.dt mdchod b b.d Tl a relay was
destroyed fr owheatir4 fmm carryirg ro nudr cuerrt
lm long.

SSB imulficicndv p?dcsLd. Rems )l)er, a scrnicodrrtor
is l€rts lough llt3n o sirrrphr nutal conllr i lltuxre xrhuges
ucooding the PW ratiru of llE rohy w lr carro d.tr|agp.
Voltage spikes on ttp s,viahed lirc, per hap fiun irdqive
khklrruk, dsstrqred one 0r mo{e oi tln ir:erral mi&hiq
dcvir;es. Remetnbsr to uso snublxrs, tru r ods, M0n/s,
andlor commuEting diorfus m higltly itt l rti,s loads

SS8 impmporly inrirllsrl The SSR u t s not mounted to
a largs rnough h6at sir*, or rp tlrrtnal ,rmlnJrd was usad,
causing 60 rglay to ort|lEat Also, ina fi'skrn fghlfitng of
$e lorx! torminah can carse aaing ard rhmic tratirB ol ttn
relay. opto 22 r€comrT€file 15 to 16 itE r polfds ol to.qw
m &e load scraw tgmrinals. Sinrilar hilr es twe also h*n
atritrfi€d to the usa ol crimpon emin rl lqp or s@es;
make sure such erminals are tightv cri r:ed, ard a n dip
some solder into the joint to errsure goo l elec[ical cofibct
and DrDtection fiom curosiof.

1 l

3)

g{o 22. a3J.H &{in€6 Pafi Odve.T8n'€cr{a, C, s25S0.PtfiE: {9Sl} GS'S0. tm) g|-OFID.Fsx {St) CSSffi, r ,,rridaczcsn
lt6ld.r Silcs; t800) U I"OFIO . Produd tumotl: {800}TEXAffO . t95l ) 69$3ffi0 . Fax (95'|) ffi017. Ertal sspo,tt ,r flo22cur
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Q: How can q&t mY SSR?

A: h is not possible to tes an SSff by the same melhods use'l

10 tst mechanical relays; a typiui SSR will always show an

inlin'ro imfxxhrrce to a rssislarco rlHter plfl€d acoss the

ou$ut tellnimls. TtEre are a few reasons for this' tirst' Ii€

SSH reguires a small amount ol p!'!,er to opelste, derilred .
troin $/hatever Yoltago source is placal on the load te{minals'

A tpbal multirneter will not supply sufficient lottaqp t0

catG fio rully ro clrarqe sure. Secutd, Ag SSRs cutuitl a

reto{russi g uitcuil, rvlridr will not albw them to chsnge $alo

unlcss rera iohry* b opplie'1. Most tost equipmont will suplly

a 0C'nhago lo tha rslal, and the rslaY will thus nsrcr see tle

rero it requires 1o clnrqe stale' To test an SSR, h is best to

operate iiat tha acnlal line volEge it will be used at' drivitlt

a lold suclr as a ii,rga l[ht bulb.

Q: I have an SSR drivlng a load"The load turns on okay'

but never 5-c *trt to tutn off unle5s I remove pouer

frstn the ftlay €ntlrely'Whar nrlght be happcnlng?

A: This is tro;ri,alll a problem ra*ren using an SSR with a

high-imprdarcn loild, such as a ns0n lanlp or a small soleno d'

LirrJt like theie often have rclatilely large initial cunents'

but relativciy snraii "hold irf cunents' The result is dut the

oll.$ate lei,;rrie curenl ttrrough the rclay {soe pmvl0us

se:tion) is ir:ruilicient t0 cause the load to trm on to $an

wi$t, bul sut{;rient r0 keep it on, once star@d' The soludon 1'o.

J,:i is ro pta,t a puer tesisttv, sizad lor B-10limos hs raltd

nruimurri l",,hu;e cutrenl tot fie SSR in pamllelwilh lhe lold'

l.,ihe suru ri,:rt lt'is resistor has a high enough porver mting lor

Cru appliciiLiull I 'J oompls, lor a 5 mA leal4e cutrent ar

i?.0 VAC, a r';sistu rlrawing 50 mA would be deskable' Usir I

Olrrrrb iaw, ilru rr.:3is'tor valu€ lpconros 2,40 0hms' This res'slor

!'riil dissiijJie i] \{,lns, so a 7.5 or I &Watt size polver reslst0r

should be ustd.

Q: I have a new AC SSR driving a solen' ) d' llt turnt on

oiay once, but wlll not tum on agahlYr I rar b gdng m?

A: Some solenoids, so{ne qpe$ ol hak4err I ! hB ard some types

of sfob€ lights incorporate a dioth in scft5 i ilh ttu coil d

ni**r ni. ..uto tre light to trdnre r i ullrraw cctifer'

oou 22 SSRs have a hJilrin B{ srxd)b€r cir :rit in parallel widt

ttre outqrt. Ths csptitor in th'rs circuh cha'g lr t{l h$ cdlpt

disdrarge lhrough the, saies drode' causing ' \olt{e E 4Fr
emss tE SSR $rminals. Beauss ho Ss I r'st c'o a dto.
rchagg actoss tho &rminab to come on, h u n'l !m on agan m

tfrf'Jinrtlon. nu Oution hse vwuld be to trt s hbh'voltF

,.gistot (set.tul ttns ol Kotrns) acrqs ilc r r nin s o{ the mlay'

b allow ttle capacitor to drain irs ctnqe'

oJro z2',t3fi4 turn:ss Pai(Ddve'Tem !3tff,*=
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,FD trSD #*
LATE*iT PRODUGTS
PROT'UCT SUPPORT

COITIPANY INFORTATION

0pto 22 rrrothrc,r ; a broad array ol roliablo, {lexible hard,rrare and
ware orodrrt;10 r rrt{}srial automalion, rsnote m(nitorirq, $terpnse

Opto 22 Software
00t0 ZZs ioftoiccl and Fmtuyflmf'scf .rtnre

suiles orovide full'{eaturd and cost+llmlive
control. HMl, and OPC sottware to fn"ellcur
0rno 22 hardrvare. Tlrosc m{hvare applic."ticns
helpyru darnlop curtrn/ arffmaim gtutiift\ | { tiLl
easy-touse oFriltor interfaccs, aml exprnj yrlr

manufrturirp systen s' conrcctivity.

Quality- 
tnO6tivering hldware ondsoftrarare sokdirnsfuwrld$&ede/ice

management and control, Cttto 22 rehint tln higfted crmm'tnen-t t0
quatiti. We do no statistical testiry each f 'nirt b mt& in 6e U S A

irf iriorBO t*icn ncfnc luwirqnr 160,ff"I1sf raefordmntutriq
tacility in Temecula, Ca lifornia.lhat's wlry \4c cal $taratee $fidstate
rela,6 ard optically'isolatcd l/0 modulcs /ir /i/e.

Product SuPP,ort
Opto 22's Product Supput Grup of{rrscomp*rersiro mdlnical

support fo 0pto 22 poducts. Ttn staff of s46crt eryinees t€qeaenb
yean ol training and eserierre, and can asitstwi$ a \arietYofproictct

imptemenution qrrestions Prdua suppcrt is anilatrle in Erglish ard

Spnistr lrorn Mondqr Snough FridE 7 a.m' it 5 p'm. PSI

Opto 22 web Sitos
. www.optou.ffxn
. rwio.opb22-com
. wrn,./.intemet'o.corn (li\e lilsrEt l/0 f-rn0)

uctS

acouisition, and r r*hinetomachine (M2M) applicatims.

Ethernt:t :;',stami

Based on tfe t I emct Protoc0l (lPl, SMF Ethemet slstems o{fer
:i I ity in thek nor r ruk conne.ctivity and in the software applicatf'cns
workwith. Tl1e 1{ 'ysical netv'rrk may be a wired Ethemet nstwok, a

wireles nttrmrk, or a modem. A wide variety of software
can Oxch rrqe data with SNAP Ethemet systems, including:

Opto 22's owrr io ) ojectru suite o{ control ard H Ml software
Manrfrturing n I rrrce planning (MBPl, enterprise managemerrt, dld
otrc( enbrtrisl r;\ $cms
Human+nachine ir rterfaccs (HMls) ,..,rtf.l:1.
Databases
Emailsyslcm;
OPCclientsotwr e
qJ$om applirEti I rs
Modhs[CP sof b vare and hardwarc.
SMP Ehemet { i sbm hardwaro consists of contollec and l/O unils

,'ontrollers 0rovide c? lfal mntol and data disrihnion. l/0 units provide

oaal connection 1o s I rsors and equipnenl

SNAP OEM 51tstt ms
Opm22SMr0l,il y0q6lsnsarehr$lymntiguraUe,Pgrenmable

processots intonJcd I r oEMs, lT pof msionals, and others who need to

use custom softvaro dtfr 0pto 22 SIIAP l/0 nndules

Linuf applir;atio rs running 0n tlese systems can
read and write tc an I 0g, simple digital, and setial l/0
points rn SNAP li 0 r r rlrlos rrsir4 rnsily implfinrnled
filo-basfil oporal ion c Applifi ionli can bo dovolop{rd
uring rovoral tronrllon dovolopmBnt toolS and
environments, irclud ng C or C++, Java, and sholl

Other Resources
. 0|)lohtfoCD$
. Custorn intogr0tic'n rnd clr. nlogmnl
. l{snbon crlstomnrltainingclassnl,

scfrpls.

M2M Syetemg
Mdlinstuxai ine (MZM)systems cmrtctyor brsines cdnputer

svstsm$ to he mrchil as, dwces. and environmsnB yrru want to monnol'

control. or collect rl;r a from. M2M syst€ms o{ten use Mreless cellular

communicatioc lo liril.rermte f*ilities bcenralsystsmow t€ Inun€l'

or to pr0vide fibnito' i q arxl control capability via a cellulsr ptlon€' 
^. .

6pto 22's Nrriorv slaorns incltrde arcrytring you need for Mzlvl--

intorfaco and .otnnu nic*tion. hardrrare, data seMce plan, and Wcb

*rtat-in orE rtasY tiHtse pekage. Visit nvio optoz2'com for more

information.

About OPto:12
Opo 22 nnmrfacruras ard dar{ofn horc\vrre rd dtuse trungs

for irdistrial adonratim, rsnole fifftitcrirp, *tupi* thta 4l$irn'
anJ machine-to'machine (M2M! applicotions' Using slandard'

csnnercielly arailablo lntorlrr, ndu'{rkit6, trd cctttrrt!ertdrok{itx'
ooto Zs inUrVornput and cmltol sYslcfis dlof' ojslrrlE's b rmnrlrt'
cottrtot, a* acqtriie data from all o{ tho nrdranhal' shcrrial' and

rLrrro.ic ussai utat are kcy to thcir lilsincs opuatirs 0pto ZZs

oroducB and services sulpori' autun:)tion end rsers' O8vls' and

intunalon technology and operdtitrs petsnfftd
Fandd in 1974 ard wih onrS0mil!icn@ozzfitnocbddcvic€s

dcfrloyed unrldwirlc, the cornpany tns arr rstailishad rcg'rtation fa
qualhy 8nd reliabil itY.

0ptoz'.,ii04/t0r,si*op.rf n,i*' 1g;:g-
"j'* ."_l' ''-"- -- 

: : iilii695 301?. Fnatl srritoodo22.(.,n, Fd,m tgl$.fla
iffiS"r""reo{i t2rcFro' Prcild suppot (800)TB('OFTO' (951) 69sffi1

o 2OO,t opto 22. / ll righlt r!!.rvcd. All trrdtmarll, tradc namti, logot' 'nd errvl<c m'fit rclcronccd hcrcin bclonq to tht;r retP+ttlv' <dtl9'nltl'
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r Graphics Sign

!B UZ-A-€6.
* uz-8*08.

t ue-A-c6

*uz-c-o6. 0s. 10
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08. l0

?

. Ordering Code
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uz sfi s€*qi i*#nG
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r Spccific P.op€rty

This valve has dileci action type piston and quick ectbn, with multipte purposes, high gfficiency. lot|g sarvhe

life, gpod waterproof petformance, multiple wiring direc*ions and handsome 8nape.

34, #nt#
{ilomal lyPe)

x, $. lS!p{Htgh-
lenptratue Ty'oe)

F*EE
{gtardrd Vehagc I
ACit0v
Ac2?0v
AC36$Y
0c2{v



r Tcchnical Perameter

Brass

Operating Method

Pipe Size

2.5 2.5

Pressure Range)

Applicable Tempersture

Air, Water. Oil(sCST belbw). Steam

0^4.oMPa

Normal Type: -5^99b HiglFTemperature Ty?e: -5^485t

specitied voltage Ac12v. Ac24V. AC36V. ACl1OV. AC220V. AC38W. DCIA/. DC24V. DClltlv

Operaling Voftage Range

G1/8 Glll

Dt€ct Ac{ion Typo

G1E Glll

Nominal Diamete(mm)

Apdicable Fluid

L l eOL

Min. Ac{ivating Time

r FigutE Dimenslon

*uz-A-06. 08

0.05s
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