NALOG +5 V Powered
u EEVICES CMOS RS-232 Drivers/Receivers
AD230-AD241

FEATURES

Single 5V Powar Supply

Maats All RS-232-C and V.28 Spacifieations
Multipla Drivers and Resshvars
OiirBosrd DC-DC Convartens

£9 V Output Swing with +6 V Bupply
Low Power CMOB: 5 mA Oparation
Low Power Shutdown =1 i

A-Btata TTL/EMOS Recalvar Quipuia
3 W Rocsiver Input Lavels

Flug-in Replacammant for MANXZ30-241

APPLICATIONS
Computers
Paripharals
Modams
Printers
Instrumants

o E s R T

All members of the AD230 fumily, awcepl the ADIIN and the
AD239, intlude two insernal charge pump voltage canverters
GENERAL DESCRIFTION . ;
The AD2M) famlly of 5 V enly, RS-132 Ene deiveraireceivers which allow operation from w single +5 V supply. These con-
provides a variety of configurations o (i most cormusication verters comvert the +5 ¥ input power to the =10 V required for
moes, especially in applications where *12 ¥ | siot availsble, RH]:HWIM-?‘!MI#&NE@MWH
The AD230, ADZIS, ADI36 and AD 41 feature & low power eperita from +3 ¥ and +12 V supphies. An invernsl +12 V 1o
shutdown mode which sediaces power dissipation o less than =12 ¥ chatge pumnp voltage comverter gemeestes the —17 ¥
3 wW making them ideally sufted for battery powered equip- spply.
ment, The ADZ33 and ADI35 do not peguire any excersal coms hﬁﬂthmmmhpﬂ“mthﬂqmﬂuﬂunﬁl.
ponats and are partloulerly wseful in appilestions where printed wide selection of driverirectiver combinatinas is avallwhls [sse

cleoal Board space i criical, inhle Balow),
SELECTION TABLE
No. of | Na.of Low Power | TTL |
Part Powar RS-13: | REG-I32 External Shutdewn | Three-Stwin | Mo, of
Mumbst | Supply Voliage | Deivers | Recelvers | Capacitors | (5D) EN Prars
ADZI | +5V 3 0 4 Yz Mo 20
ADZ3I +iW& +735V |2 i X Bao He 14
w 3.2V
A7 +5 ¥V 1 2 4 M Mo 16
AD233 | 3V ] 1 o Hi Mo H
ADXM | 45 4 ] 4 Ha B 11
ADIis +5iY 5 b Mang Yea Yes 4
ADdIs | 45Y 4 5 4 Yes Yes 4
AD3a7 +5Y 5 3 4 [ [ Mo 4
ADZ2IE | +3V 4 4 ] Mo Ho M
ADER | SV E+IIV | 3 5 ) Mo Tes 4
ADI | +5% 4 3 4 Yea Tes i}
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AD230-AD241 — SPECIFICATIO

(NI & ¥+ = 12V = 10% (AD23s); Al Spwcifications Ty, to T, usless albarwise mobad.)

Wee = +5 ¥ = 10% (00231, ABJ32, AR, ADI3S, MOZ3E, NOZ3S,
AREATE Weg = 6 ¥ = W% (ANIID, ADES) V4 = TAV 0 132 W

Parameter Min | Typ | Max | Unis | Test CosdiHooa Comments
Oyt Valtage Suing E *9 Wales | All Trassmitter Outputs Loaded with 3 kdl to Gronnd
¥ oo Power Supply Current 4 11} mé, Ma Load, T, = 33°C
0.4 1 mA AD2Y], AT
W+ Power Supply Current z 1] For Mo Lowd, ¥4 = 11V AD231 & ADZ3% Ouly
Shurdown Supply Carrent 1 i pa Ty = +250, Wop, = +3Y
Teput Logic Thresheld Low, Ve LR L Tins EH, SD
Imprur Loghe Thoeshedd High, Vi .0 ¥ Toas BH, 5D
Logic Pullup Cuarrent 5 200 .} T =0V
R5-232 Enpeat Veluge Range =10 +¥ | ¥
RS-137 Input Threshold Low o8 | L2 L Ve = 5 W, Ty = +25°C
R5-131 Inpun Threshold High L7 14 L Voo =5W, Ty = +2%°C
R3-232 Inpuat Hysteresh 02 | o5 LD v Vo= 5W
RA-13Z [nput Peslstance 3 5 7 k1 Voo = 5V, T, = +I5C
TTLACMOE Cutput Voluge Low, Vg, [ L Lonrr = Lof muth (ADG3I-ADEY, [parp = 3.2 mA)
TTLICMOS Duitput Valinge High, Vo | 3.5 ¥ - =10 mA
TTLAMOS Output Leakage Carvent 045 | =18 | A = Vool W = By = Vi
Chnpiat Engble Time (Tggd i) s ADATE, ADIEE, AT, ADG]
{Figure 25, Cy = 150 pF)
Cnpsat Disable Timee (T palll m AD2%S, AThESS, ADZS, ADGG]
-I:F:'..u.r:li.ﬂq_.-lkﬂ]
Propagaes Delay 0.5 s R5:231 wm TTL
Instanionecos Slew Rase! 3 W | G = 10pF, By = 37 kil, T, = +25C
Traseition Region Slew Rane T Wies By = 3 k{1, Cp = Hog pF
Mepswred from +3 Voo -3V -3Vo+3V
Chetpust Resistance 300 1t 'lu"m-"||'+-\|'—-ﬂ'|||'.‘i|'w-,--:2‘i’
E.E-{ii Cuppur Shoet Circuie Carpest =10 mh
HOTE
"Samgle jesoed o ereore complance
Epeeifentiom mihject o change without soticr.
ABRSOLUTE MAXIMUM BATINGS® Power Drissiputhon
(T = 145 unlssr gibwerena naind) Cerdip (Decwte 2.5 mWPC sbove +T000) .00 o0 875 mW
Moo crvrrarrnsasnaannanrnnavnmas =iV m+LE Y HHEEDIF{DIHH?MWMM+?-H‘C} veoa s 375 oW
Vo ot brdibbadbraddbtiars Vor 0.3 Vi +13 ¥V S0IC (Deruie ¥ mWHC akove +MC) ... 000, 3T W
P 403V -3V  Operating Temperature Range
Input YValuges Coenmercal {f Yerton) ....0ccucvnecvaa 0l +MW°C
"I"m.. . viees =03 Vo (W +0.3 V) Imcustrial (A YWershon) . o o cv v v v mia 0 -0 —40°0 W0 HEFG
B cv v v inma s r s e v 30V Baended (5 Versom) ... .onnceniinn —=55%C it +125°C
Diueput Vieltages Sioemge Te casrana e e ~ESC W H1HC
GLFT 0 v maa s es e s seaa (W, +0.3 Ve (W=, =0.3V)  Lesd Temperarars (Soldering, 10 secd) ... .. ..., . #5MC
Ewﬂﬁ;ﬂ];&.&u ||||||||||| —D.-!"l"lﬂ-"."l'mﬂ'.'.!"l:l m;‘flﬂmﬁwwn“mm“‘;;
TapT reeirsmrrnmarenrsnsarnmasns Centmiows o - -
arT speciication i poc forplied. Bxpesuee to altoluls s o, mding condition
for wxiended periods of e may sisn reliabiling,
CALUTION

ESD {electrostatic dischange) sensighee device. The digitel contral inputs are diode protecbed;
Beorureuves, pErmiadal damage may oocur on imoonectsd devices subject ta high energy elecino.
static fickls. Unused devices mumt: be smored in conduciive foam ar shums. The protcaive fosam
gl ke discharged 1o the destnation socket before devices are remowed.,

WARNING!

.
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ADZ30-AD241 |

[ E

ORDERING GUIDE T-75-45-05
Temperaimee Packnge Tamparature Package Tesparature Packags
Mosdel Range Option® | Moadel Rangs Oprloa® | Modef Range Optina®
AD23) AD231 AD232
ADZEIN | 0w +700C M-2( AD2ILIN | &G o + 7000 M-14 ADIRZIN | 0O e 7000 N-15
ADGIOJR | 0°C fo + 7090 R-20 AD2IR | 0°C o +70°C R-l& ADZAZIR | 0°C w +T00C B-16
ADZOAMN [ =0rC o +85°C | N-X0 ADZUAN | —40'C o +E9C | M-14 AD2IZAM | —4FC o +85°C | M-14
ADZIOAR, | —40°C s +85°C | R.20 ADBIAR | 40 w +35C | B-16 ADZRIAR | —40°C ta +E5°C | B-14
ADIBIAQ | ~4FCi +85C | Q20 | ADBIAQ | —4PCio +45°C | Q14 | ADZIAG | 4G 485 | Quis
ADZILEG | =350 w +125°C | O-l4 ADIIIRG | —35°C o +129°C | Q16
ADIR ADIM AD135
ADESIIN | 0°C fo 4+70°C W20 ADZEHIN | 0°C o +70°C =16 AD2IEIN | 0°C i +70R0 N=2d 4
ADZEIAN | —4FC 1w +83C | M- ADTMIR | 00 i 7070 R-16 ADIITAN | —40°C 1 +85°C | N-MA
ADIIAN | —40°C to +85°C | M6 ADZISAG | -40C o +85°C | D24
ADZMAR | —40°C 1o +85°C | R-IS
ADZMAL | ~8PC w +85°C | k18
ADIMEG | -55°C ta 129 | Q-18
ADZ36 ADXT AR
AD2IEIN | IFC o +T00C H-14 ADTITIM | PO w +70°C H-14 ADZHIN | (°C o +207C MN-24
AD2IGIR | °C o + 704 R-24 AD2STIR | O°C ta +T0T B-24 ADITR, | 0°C w +T0°0 R
ADZISAM | —80°C 1o +E5C | B-24 ADZITAMN | —#0°C o #8%C | M-24 ADZIAN | —40PC oo +85%C | N34
ADZMAR | =#PC to +55%C | B-34 ADIITAR | —80°C o +£%C | R-24 ADIIRAR | =40 to +050 E-14
ADIISAT | —40°C 10 +85°C | 24 ADTITAQ | —0°C 10 +85°C | Q-4 ADIIBAD | —8PC po +85°C | 24
ADR3G50 | =55Cw +125C .24 ADIIES]) | =55Cto +129°C | Q24
ADZ AD241
ADZRRIN | 0°C w 7080 M-24 ADMUR | 8 1 +70°C R-1%
ADIESR | 0°C e +70°C E-i4 ADMIAR | —80C w +E5°C | R-29
ADVIBAN | =40°C o +85°C | N-M4
ADZIOAR. | —40°C o +B5'C | Bald
ADINAD | 400 s +E5C Q-24
ADRIREQ | -850 w +129°C | O-24
"N = Plasic DRy ) = Cendip: K = Small Outtins 1 (801C). For vatlne infoerusinn see Packigs Tnlformarion sestion,
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Fgure 1. ADZ3} NAE0IC Pin Configuration
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Flpure 3. ADZIT DIP & S00C Pin Configurations
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Figure 4, AD23T Tpplesl Operating Crreuil

Figure 8§ ADZ232 WYSOIC Pin Canfipuration
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AD230-AD241 |

T-7b=-45-05
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ADZ30-ADZAT T-75-45-05
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AD230-AD241

Tour [1]
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Flgure 16, ADZ37 DWWEOIC Pln Configuration
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Figure 16, AD2IT Typical Doerating Sireuit
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Figura 18, ADZSR Typdeal Oparating Clrewit
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Figure 19. ADZ39 DWPSOIC Pin Configuration
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Figere 21, AR SOMC Pin Configuration
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AD230-AD241

FIN FUNCTION DESCRIPTION T-75-45-05

Mnemenls Fanction

Voo Pewer Supply Inpart ¥ & 10% (AD231, ADX22, AD2M, ADISS, AD238, ADZ39, ADZ4L),

5 W 3% (AD233, ADI35).

¥+ Intermally peostraned positive supply {+10 ¥ nominal} on all parts except ADI31 and AD29,
A.Diilrnqtium-:rml?.!'hl‘ml].zvmppiy:ﬁlhiﬁumﬁmmumm.tvwlll?mwhn

L Internally ganvicated negutive sopply (— 13 'V nominal),

GHD Ground pim, Musi b connected ta 0 V.

C+ (AD231 nnd AD239 caly), Bxrenal capacitor (+ teemdnal) is connected to this pis,

C= (ADE3L and AD23% oaly), Bxternal capacitor (— terminsl) 5 eonsected ty this pin,

Cl+ [ADIN, ADZIE, ADIM, AD236, AD237, AD238, ADI4L) Eviernal capaciior {+ mermisal) 8 coneected 1o thds pln,
mmmmhmmmnmﬂmmmﬂﬁnim@iﬂ.

Cl— {.H.I]’ﬂ[l.RD.HJ,.F.DmJADBE.ADH?,ﬂ.D!!I,hDHlJEﬂu-J.nﬂnhu:l‘.'-Iﬂmlull]hmumﬂl-ulhi[in. f
{AIE3) The capacitor is conmected internaily and no exterml connection ity pln |8 peauired. 4

Ci+ f.'l.l:r.!'.lﬂ,hmﬂ..ﬂ.mﬂ,lﬂm,ﬂﬂm,ﬁbm.m“l}ht&qdmﬁurmﬂndjhmnnﬂm&[:ph.
(AD233) Internal capaciior contecticns, Pins 11 and 13 must b cannscted ingecher,

Ci= (AD230, AD252, ADI3, AD236, ADIIT, ADDIE, ADZ41) Bxrernsl capacitor (— terminal) is connected o this pla,
(ADZ33} Internal capacitor conmectiops, Pins 10 &nd 16 must be comnected vegather,

Tine Trankemitter ManM'mm:mmmmwwmmmmvmu
conegeied an each impus,

Toary Trunsmdines {Drive) Owtputs, These ape BS-132 levels (ypically 210 V),

[T Beceiver Inpus, Thats mpuis accept BS-231 syl levels, An lrerns] § kil pull-down resissor g0 GAD {8 connected
on each inpat.

Baep Ferziver Ounpues. These gre TTLACMOS liveli.

EN Euhbhpn{ﬁl}lﬂ-,mliﬁ.ﬁ.'ll'l!!!l,hm#U.THJﬁmmﬁﬂhl'lw*ﬁrhhumﬂmeihm&nr
numuuwﬁhm=Dt’.:h:mtmq:uhnwnmtd.wirhﬂﬂ'-ﬁv,duuu:puumphnpiln;ﬁh
impedange stave. This facilicy s seful for connecting to microprooesser iyaten,

8D Shudarwn Inpur. (ADI30, AD235, AD236, AD241), With 5D = 3V, the charge pamp Is diabled, the receiver
watputs are placed in @ high impedance stabe and the driver outpats are tarned off. The supply currest reduces v
<5 ph making these parts idendly sulved for bactery operation,

HC Mo Comnect, Mo cotinestions are required w thés pin.

REV. &
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ADZ30-AD241

GENERAL INFORMATION

Thi ADII-ADZ41 famnily al BS-131 driversireceivers are de-
signed to solve jorerfece problems by mecting the RS-332-C
speciflcadione whils using a single digital +35 V sapply. The RS-
23%.C srandard requires transenlcrees which will datver £5 ¥
i on the ransnission chennel and receivers which can
accept sigeal levels down 19 23 ¥, The AD230-ADZ4] mest
thstds requirements by integruting sep wp volmgs coavereos and
level shiftimg teasrsminters snd receivers omin the same chip,
CMOE rechnology is used m kesp the power dissipaten wo an
abeelur: mindmum. A compeebensive moge of transmitmesn
receiver cambinmions 5 avallable w cover most comemunicaions

The ADIH), ADZYS, ADI3 and AD?41 are pardoalsrly useful
in hartery powersd symiems 4 they fesun: a low power shat.
domm mode which reduces power dissipaston to less than 5 pW.
The ADZ13 and ATIIAS are designed for appllcatlons where
space sivieg [s importint as the charge pump capacitors &re
mrikded into the packeg:.

The ADQ3| amd ADEY Inchede onky & megative chargs pump
convirler dhil are intended for applications where 5 posicve

12 % {5 avsdlabie,

T faeflitwie sharlng & compsan ling or for connection to @ md-
eroprocessor daka bas the ADEYS, ADEE, ADZFS and ADI4L
Festuee 4n ansble (BN} function. When dissbled, the recelver

puspurs are pleced in g high impedsncs stama,

CIRCUTT DESCRIFTION
The imternal ciroaitry im the ADZI-ADI4] consisis of three
maln secelong. These ame:

{a) A charge pump woltage converier
(b B5-2E} pa TTLACMOS eeceiveis
(o) TTL/CMOS ra RS-232 trapsmitters

Changs Pump DC-DNC Yoltage Coaverter

Thz chacge pamgp voltage canverter cansises of an oscillome and
o switching macre, The converser pemeraies & =10V supply
feom the inpun 5 W bevel, This is done in two stages using &
switched capaciror reckmigus & [Eustrated in Pigires 13 and M.
Fiear, the 5 W input supply is doubled eo 10 V wslng capecitor
CI &3 the charge sweage elemann, The 1) W level is then in-
wirted 9 pemerate —10 W nsing C2 as the sworage element.

D B3
Yoo I Tom Wpp
i o = | ! g
g2 [T
GHD D—Qﬂ—Lal .I -
] ¥

TERMAL |
QEGILLATGR

Figura 23, Charge-Purmg Voltage Doubisr
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BTERMAL | ll>
QSCILLATCR
Flgura 24, Charge-Pump Voltsge lmvarier

Capacitors C3 and C4 sre wsed r0 reduce the outpar sipple,
Theit vilues are wot critical asd cam be reduced if kigher bevels
of ripple are scceptnble, The chargs pamp capacitors Gl and C2F
oy alsy be reduced at the expense of higher outpur impedances
o the V+ and V= sapplies.

The ¥+ s V= suppliss may alw ba wsed to power externsl
circudory If the cusrent requirements ar: small,

Tranamitter (Debver) Section

The deivers canvert TTLACMOS ingut levels [ RE-132-C ot
pust levels, Wich ¥og = +3 ¥ and driving & prpleal RS-233.C
load, the output vwaltege swing is =9 Y. Even under worst cass
copdithons the deivers are guarenieed 10 meet the =5 Y RS-232.0
mirimTam requirement,

The input threshold levels are both TTL mnd CMOS compatible
with the swinching theedhold st st Vo4, With 8 nomin
Vi = 3 W the swiching threshold i 125 V typical, Unused
ingruts may be lefi unconnsceed, s an intermal 400 k0 puill-up
realstor pulls them high forsang the owtputs i  low same,

As required by the RS3-232-C standard, the slew rate is Emied
o Jess than 30 Wis withowt the need for an exvermal shew Lisit-

ing capwziter and the outpat impedgnce in the pewer-off state 18
grester than 300 (3.

Recelver Sectlon

The receivers ate inverting level shifers which wecepe f5-232-C
inpat levels {£5 ¥ w0 £15 V) and trmslete them imo 5 W TTL!
CMOS levels, The inputs bave siernsl 3 kil pull-dowa cesisors
1 greanid &nd are also protecied against overvolinges of up to
=50 ¥. The guaranized swisching thresbolds ano 0.8 V miniomim
and 2.4 ¥ maximim which ave well within the =3 V R§-132
reqiziremest, The Jow level thresheold i deliberarely positive s
o eosures that as unooomected impus will be interpreted & 4 low
R,

The neesivers have Schiitt trigpic inpats with o hystereds leve]
of 0.5 H’.Thimuum-fm:mmﬁ:qm‘mtﬂyhm
and for (mputs with show transition Bmes,

Shatdawa (30}

The ADX30, AD2IS, AD236 snd AD24L fearure & contral mput
which may b used to disable the part and redwce the pewer
comsumnpclon to less than § pW, Ths & wery weeful in battery
opersted gysiems. With 50 = 3 ¥V, the changs pump B dissbiled,

the recelver cutpus are pliced i a high impedason sate md
the driver cutputs are turmed off.

REY. A




|

AD230-AD241

Enable Input
The ADFS, ADI36, ADEW and AD241 Featiire an enghis fo-

t (P}, It i wsed to enakile the receiver outpuss, 'With
ﬁ = ﬂF:h:ummmMﬂﬂ_ﬁhm-E?:hgmu
are pleced in o high impedance state. This fusetion allows the
fuitputs #o be connected directly to 5 mibctoprocesses dara bus. Tt
can alio be used to allow receivars from diffensnr divices bo
ghare o comengn dma lEne. The tkning diagram for the caabde
fumstion i showm in Flguee 25.
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Figuwra 28, Enabie Tirming
APPLICATION HINTS

Protection For Shorts to 15 ¥ Suppliss

The driver curpuss are ieternslly protecsed against shoaieg to
ground, to other driver outpuss, o ¥+ arte ¥ -, In penctice,
these are he highest voluspes Gikely so be encountered in an #p-
plicacion. If the possibility exdses for shering to =15 V, then it
i recomanended that external proteczion be provided. This may
be dane by connecting o seeies 220 01 resénor on each cragsmii-
T2F SuLput,
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Figura 28, Protection far Shoris to =5 ¥

Over-Voltage Protestion for AD231, ADZI

The AD231 and ADXIS requies an exsermal +12 W #apply s
they do oot contaln &n internal ¥+ generitor, T¢ is impsxmysnt
that this supply be switched an before the § V, V.. supgly,

REWV. &

If whotre i & possibiliy that the Vi, supply will be switched an
Eirst, or i the 12V supply mray be imadvetently shorped e
graund, then it Is recommended that & dicde (EM914 ar eqnivg-
lemit} be comnpcted in szrles with the 32V (gpue. This will nor
affeet vormal eperation but i casures that under failt condi-
tinos, the divice will be protaceed,
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Figure 37, Oiode Protection Scheme for AD231 and ADZ39

High Baud Rate Qpacation

The RS-233-C standard requires e "For Dase gred FRTTT
inperehamge Circuirs, the Nme for rhe signal bz pese through ibe iraii-
sitim vegion shall mot axceed awe millirecond or four pereens af the
rotveinel ditative af tha sigeal lement om far dunerckomge circuit,
whicheenr ir the dersar. ' With the musieum ransmission tae of
192 khand, this translates im0 a mindmom slew e of 3 Vs,
The eypical slew rse of the ADFI0-AD24L it § Wik under
maxinsum |owding condislons snd therefore meets the standard.

The V.28 standacd is moea sringent and pequires 3 ransétiog
1i1uwhinhﬂlmtumdﬂm:mumdﬂnnumhﬂw
durarien, This bransbares into a slew rare of 4 Vs a1 the mind-
enum (9.2 kbad care. In pemeeies, less than ideal shew cates will
bave nagligible affct on the dsa crassmission. The result @ that
the valld markfspace duration 1s slightly shortar than the optl-
maim because the shgnal spends more time in the rasitan re-
ghan. The valid dursion remaing moce than adeqiste for empor-
free reception even st maxinmm Cramsmission rates and under
worst o Joad comdinjons,

Diriving Long Cahles

In scoordance with the BS-231-C standard, kong cables are per.
medssible provided ey the total load capacitance does pod exosed
2500 pF. For longer cables which do esceed this, then it i pes-
sible i0 wade off baud rate vs, cable length. Large baad capaci-
iances cruse & roduction in Slew fibe, and hence the masimum
Iransmimsion beud eme i decressed. The ADI3=A D24 are
desigmed 80 that the sbaw pate rediacelon with inredsing boad
cApacitence i iaimized.

Fuor the receiwers, it i imporant that a high level of nedss im-
munley be inbuilt so chat alow dse and ] times do nor case
mishiple outpist ivansitions es the signal passes shomly through
the wrensition regiom, The ADXI-AD] have 0.5 W of hiystere-
&5 bo guard againet this. This ensures that, even in noisy el
rodnents, errofree pectpbian cwn be achieved,
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