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

FEATURES

Single 5V Power Supply

Maots Al RS-232-C and V.28 Spacifications
Multipla Drivers and Resslvers
Oii-Board DC-DC Convarters

+9 V Dutput Swing with +6 V Bupply
Low Power GMOS: § mA Dparation
Low Power Shutdown =1 A

A-Btata TTL/EMOS Recalvar Quiputs
3 W Mocelver Input Lavels

Plug-in Rejsacammsant for MAKZH0-241

APPLICATIONS
Computers
Paripharals
Modams
Printars
Insirumants
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All members of the AD230 fumly, escept the ADZIN and the
&m!l,hcludamimnﬂnh-nmhluﬂmuum
GENERAL DESCRIFTION . p
The ADIY famlly of 5 V enly, RS-232 Boe defvarueceivers which allow operation from @ singls +5 V upply. These con-
provides a variety of configurations 1 fit most commusication verteri comvert the +3 ¥ iiput povwer bo the 210 V required for
meuds, especlally in applications where =12 ¥ iy niat availshle, R3-232 catpur bevels. The AL and ADR3% are designed o
The AD230, ADZ3S, ADIIS and AT fearore 5 Low power operuts fram +3 Y and FIEW supplicd. An Ivernad +12 Vo
shatdown meode which reduces power dissipation to less than <12 ¥ charge pusaip valiage comverter gemecates the —12 V'
5 W making them ideally ssfted for battery powered equip- wpply
ment, The ADZ3% and ADI35 do ot peguine any exrersal com- In ordes wo milndmize e packape coumnt in ol apfilicatinns, a
ponatt and are partloulerly wseful in appilicwtions where printed wide sclectinn of driverfecelver combinatings is avallshls [see

cirowul Beard space i critieal, TR Eeelow,
SELECTION TABLE
%o, of [ No.of Low Powee | TTL ]
Pt Power R5-132 | BS-132 Euternal Shutdews | Three-Stws | Mo, of
Mumber | Supply Vollage | Drfvers | Receivers | Capscitors | (D) EN Pras
ADER | 5V ; T 4 Yz No 20
ADZII | +5W & <285V | 2 i F) Bo Mo 14
e 13,2V
AD232 | #5 W 2 1 4 M No 18
ADz33 3 2 b Mome Mo Mo m
ADRN +5 W & 1] 4 Ma i) 16
ADZS +5 Y 5 3 Maona Yea ey 4
ADdas | 4+5% 4 1 4 Yes Yes b |
ADAAT | #5Y 5 3 4 [ [ N 4
ADI3E | +3V 4 & 1 Mo Mo N
AR +IVE+IIV | & 5 ) Ma Y 4
AD241 +5Y 4 g i Yes Yeg m
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AD230-AD241—SPECIFICATIONS

Wop = +5V = 10% (ADIAT, ADIDZ, ARI34, ADEIS, MOZI6, ADZDS,
AREATE Wog = +6 ¥ = ¥5 (KDY, ADESR V4 = TAV 0 132 W

(AO231) & ¥4+ = 12V = 10% (ADZ39); All Spacifications T, to T, usiess olbarwise moted,)

Parameter Min | Typ | Max | Udks | Test CosdiooaComments T-75-45-05
Chatyrit Vialtage Swing 3 =4 Wolea | All Transmitter Outpute Loaded with 3 k) to Gronnd
Vo Powser Supply Curvent 4 11} mA, Mo Load, T, = I3°C
0.4 1 mi AD25], ADYS
W+ Power Supply Current x [ [1] ik Mo Lead, V4 = 12V ADI3) & ADI3% Ouby
Shusdown Supply Careent 1 [} [T} Ty = +2%0, Wap = £33V
Temput Logic Thresheld Low, Vg oE | ¥ Tyn: BN, 8D
Impur Logk Threshedd High, Vi L0 v T BN, 5D
Laogic Pallup Current 13 200 17,1 Tu=0V
R5-232 Enpeat Velbuge Range =11 30 | ¥
RS-132 Input Threshold Low o8 | L2 L Ve = 5V, Ty = +25°C
R5-132 Inpun Theeshold High 1.7 24 Ll Voo =3V, T, = +18%C
R3-232 Input Hysteresh 0.2 0.5 ] v Voo =5 W
RA5-132 Enpat Reslsmance ] k] ) kI Voo = 3V, T, = #1I70C
TTLACMOE Cutput Veluge Low, Voy, [ L Lo = 16 mi (ADG3-AD23Y, [ogry = 3.2 mA)
TTLACMOS Dutput Voltage High, Yo | 3.5 L = =10 mA
TTLACMOS Outpat Ledkage Carvent 005 | =18 | ph = Voo 0 W = Bgyy = Voo
Chnpast Enable Time [Ty 4K m AD2ES, ATZSS, ADZIS, AD]
{Figure 25, Cp = 150 pF)
Chunpaat Dsable Timee (Tl palll m AD2%E, AThERS, ADEES, AL
(Figure 25, By, = I ki)
Propagatizs Dielay 0.5 ps R5-232 4 TTL
Instanianeoos Slew Rase! 30 Vips | C. = 10pE, By = 37 kl, T, = +15C
Trasaition Region Slew Bale 3 Wias By = 3k, G = X0 pf
Meared from +3 Voo -3 Vor -1V +3V
Chstput Reslstance 30 i Voo =¥+ =¥==0¥, Vagr = £2¥
R5-131 Durput Short Cireuit Carrbat 10 mh
HOTE
"Samgle jested o ereore complance.
Epezifieatiom wshiet 1o changs without aoicr.
ABSOLUTE MAXIMUM BATINGS® Power D¥assipathon
{Ts = 14°C unlses oihwrei nated} Cerdip (Derwie 85005 PC ahowe =TT ... ... 675 mW
Moo crrrrarernsrnaansnannnarnns s =03 ¥ L6V Plastdz DIE (Dafaie T mWA0C abewe 4200 ... . 375 mW
VF uibrdibbadbraddtninrs Voo =03 Vit +13 ¥ BOIC (Derate 7 mWEGabowe +HAC) ... 0. 375 @
W= icniissarnsarvsaisssscaass FRIVER-=IFV Cipémating Tempeaie Kamge
Input Vialwages Comnmercial {f¥ersdon) v vvanrvnancwaa O +M°C
Ti vecnviansinag peaarrea =03 ¥ w (W +0L5F) Tmclusarinl (ANEDan) -« oo ovv b rnianna =40°C w +A5C
Crar s arr s e m e EMW Egended (5 Versom) . .0vuneaa o0 =550 00 +129°0
Drueput Vltages Swenge Temperahore Bange ... .oy 0. 850 w0 +150%0
Tapr tovennveaaneeas (¥, #0.7 W W-y=0LEY  Lenl Temgperavace (Soldering, 10 secs) ... ..., 0, +300°C
e A, 97 M e ey oy eyt
T . - - « = Cowtinuows = o ' in spunda
awT specification b por irrplied. Bxpesues 1o alvofule pesimim mfing conditio
for exiended periedy of e may afsa reliabilin.
CALUTION

ESD {electrostatic dischange) sensighve device. The digitel contral inputy are diode proteced;
Erurever, permandal Jamape may oocur on inoonected devicss subject ta high energy electros
static fiekds. Pnused devices must be smored in coaductive fosm ar shums. The proteaive fosm
il be discharged 1o the destnaticn socket before devices are remowed.

WARNING!

Tegfr{TTIT 1
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AD230-AD241

ORDERING GUIDE T-75-45-05
Temperatnrey Packoge Tataparabure Package Temparature Faclugs
Mosdal Range Option® | Model Range Oprloar® | Modef Rangs Optoa*
ADIA} AD2N ADI3T
ADIEIN | 0C t +700C M-20 ADZITH | &C o +T0C B-14 ADRIN | &0 ta +70°C M-16
ALGIOJR | 0°C o +70°C 2. AD2A IR | 0°C to +70°0 R-1d ADIIZR | 0°C o +70°C R:l6
ADZIOAM [ =40'C o +85%C | N-20 ADZUAN | —40'C o +E9C | M-14 AD2IZAM | —4FC o +85%C | M-14
ADTIAR | —40°C m +85°C | B-20 ADIIAR | —40°C w +35°C | B-16 ADTZAR | —40°C ta +55°C | B-14
ADRHAG | =P i +85C Qud) ADZIAG | =40°C o +05%° 14 ADTIIAD | —40°C o +55°C i
ADIILEQ | —35%C w +125%0 -14 ADRIWGD | -390 i +129°C =16
AD3 AL ATnIas
ADEEIM | 0°C to +370% N3 ADEHIN | 0°C i +70°C H=14 ADZISIN | 0°C o + 7000 =244,
ADIIAN | —40°C w0 +83°C | w2 ADIMIR | 0°0 o +70°C R-16 ADIFAN | —4C e +85°C | N-MA
ADIIAN | —40°C fo +85°C | 16 ADZISAG | —=40°C o +85°C | D34
ADZ3AR | —40°C 1o +85°C | B-I5
ADZMALD | PG w +B5C | k18
AD2MED | —55°C ta +1200 =16
ADd36 ADIIT ADZE
ADZIETN | IFC to +T0C H-24 ADIITIH | PG o #7000 H-14 ADIHIN | 0°C e +70°C N-24
ADIMIR | 0°C o +T0°C R-24 ADIVIR | 0 o +70°C B-M ADZITR | 0°C o +70°C R
ADZISAN | —80°C 1o +E5C | M-24 ADZITAN | —#°C w +8%C | N34 ADZIBAN | —40°C w0 +85°C | N34
ADZMAR | =4#PC to +85C | B34 ADIITAR | —80FC to +E3C | R-24 ADZIRAR | —40°C eo +0540 B4
ADDLISAQ | —40°C 10 +85°C | Q24 | ADITAQ | —40°C 1o +85°C | Q24 ADZIBA) | —8PC w0 +89C | 0:24
ADIAED | =55°C wm +1257C =24 ADZIESO | =55°Cto +125°C | Q24
ADz¥ ADZ41
ADZFRIN | 0°C w + 7080 M-24 ADMUR | 8C o 7000 R-1%
ADDSIR | 0°C w0 +MC E-24 ADMIAR | —#r'C w +85°C | B-29
ADVISAN | =40°C to +85°C | N-M4
ADII9AR | —40°C 1o +B5'C | R-Id4
ADIIAQ | ~40°C 1o +H5'C | -24
M =550 o 41290 | O-24
"M = Platic DIF; Q) = Cerdips R = Small Chitline J2 (80005 P cagtlne ialierasion see Pagkign Inipomativn s6=tan,
provwest
e ;
- ot
T [[s ™ (50 Tegs 2 e
ﬁﬂ.!l E E Tl:ll ;'I‘
Téeur E HC __._."_"""
Tay [4] 17| 8o
Ty E AD230 m To ot e Ty
TOF YIEW
D E (Mot to Scalg) (18] Tdy, Rl
e P
Veo [7] ] T, SumuTs
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HC = NI COMMECT =80

Figura 1. ADZ33 WAEOIC Pin Configuration
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Figure 8, AD232 WWVSOIC Pin Configuration
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Figure 4. AD231 Typlesl Operating Cireult
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AD230-AD241 |

T-75-45-05
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Figure 8. AD2A2 Typical Opérating Clreiuit
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AD230-AD241
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HC= MO COMNECT

Figure 18. ADZ39 DNASEOIC Pin Configuration

Rttt D e e
Figurrs 20; ADZ33 Typicsl Cpevaring Clrouit

Figure 21, ADXY SOIC Pin Configuratian auw
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Figure 22. AD241 Typical Operating Circuit
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AD230-AD241

FIN FUNCTION DESCRIFTION T-75-45-05

Mnemenle Fanctiom

Voo Pewer Supply Input 3 W & 10% (ADZ31, AD222, AD2M, AD2SS, ADZIE, AD239, ADZ4L,

5 V= 5% (AD233, ADJ35).

¥+ Intermally geotrated positive supply {+10 ¥ nominal} on all parts except AD31 and ADXIS,
AD23] requires external 7.5 ¥ po 132 V supply; AD239 requires external 10,8 ¥ to 13,2 ¥ supply,

L Internally ganarated negutive sopply (— 10 'V fominel),

GHD Ground pin, Must be connected ta 0 V.

C+ (AD231 nnd ADZ3P caly), Bxrernal capacitor (+ teeminal) is connected to this pis,

C= (ADZ31 and AD23% caly), Bxtarnal capaciter {— terminal) Is consectsd oo this pim,

Cl+ (ADI30, ADZ3Z, AD2M, AD23, AD237, AD238, ADZ41) Eviernal capmritoe (+ rermisal) i consected o this i,
{ADD3) The cxpaclier s connected inrernally and mo sxtemal connection 1 this pin is required,

Cl— (ADI30, ADZ32, ADG3, ADI36, ADI37, ADZ38, ADI41) Exterral capachar (- tevminal] i conneesed po this pin, f
(ADI33) The capacitor is connected {ntermally end no external connectian i thiy pla Is sequined. 4

Ci+ (ADII0, ADZ3E, ADI34, ADZIS, ADEST, ADZIE, AD241) Buternal éapieitar {+ termednal) [s comnected to thic pln.
(AD23%) Internal capacimr consections, Pins 11 and 19 must be sonnected ingecher,

L B (AD230, ADZ5Z, ADI3, AD236, ADIIT, ADZIE, ADZ41) Bxrernsl capacitor (— terminal) is connected o this pl,
(ADZI33} Inteynal capacitor conmectings, Pins 10 and 16 must be comnected regather,

Tire Transmitter (Dhriver) Inpuis. These ingues sccept TTLACMOS levels, An insennal 400 kD1 puB-up reslstor w ¥ is
conezvted an ewch impus,

Toary Tesmsmdiner {Drivec) Cwipots, These are RS-132 levels {oypically =10 W),

. Beveiver Inpurs., Thesa inputs accept R8-232 sigmal levels. An immernal 3 ki) poll-down resiscor o G {8 eonnected
of wich inpat.

Bapr Fereirer Oarpues. These gre TTLACMOS livele.

EH Enable Inpet (ADZ35, ADZ36, AD239, AD241), Thiz it an active bow [npul which is used 1o epable the receirer
outputs. With EN = 0 ¥, the receiver outputs are enabled, With EF = 2 W, the cuputs ace placed in 3 high
hptﬁmmuﬁﬁd&yhmﬂdhmmlqmmmpwmm.

LA Shistdewn Inpur. (ADE30, AD235, AD236, AD241), With £0 = § V, g eharpe pamp Is diabled, the receiver
oarpucs are placed in & high impedance stabe and the deiwer ouipstsere terned off, The supply cumest reduces o
<5 ph making these pacts idendly sulved for bisteny operation,

NG Mo Comnest, Mo connections are requined 90 iy pid.

REV, &
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ADZ30-AD241

GENERAL INFORMATION

The ADII-ADZ41 family af RS-131 drivers’receivers are de-
signed to solve joreoce problems by meccing the RS-332-C
speciflcacone whils using o single digital +3 V sapply, The RS-
23%.C srandard requires transenlcraes whbch will dativer £5 ¥
i on the ransmission chennel and receivers which can
accept sigeal levels down 1o £3 ¥, The ADI30-ATZE] meet
thvtds requirementy by integruting sep wp volmgs coavertecs and
level shiftimg teasrsmintens snd rectivers omto the same chip,
CMOE rechnedogy is used m kesp the power dissiparien wo a0
abselute mindmem. & comprebensive moge of ansmiter
receiver combinmions 5 avallable w cover most communicaions

The ADIH), AD2PS, ADI% and AD241 are pardicalsgly useful
in bastery powered symoms 46 they feature a low power shats
domm mode which reduces power dissipation to less than 5 pW.

The ADZ1I amd ATI235 are designed for spplleadons where
space sivieg [s importint as the charge pump capacitors &re
mralded into the packege.

The ADI sad AD2Y Imclode only & aegative chargs pump
convrler anid are intended for applications where 5 posichve
12V is avsdlable,

T faeflitwie sharlig & compssn ling of for connection to & -
eroprocessor daka bas the ADEYS, ADZE, ADZFS and ADI4L
Festuee an ansble (BN} function. When dissbled, the recelver

puspurs are pleced in g high impedsncs stam,

CIRCUTT DESCRIFTION
The imternal ciroaitry im the ADZIO-ADI4] consisis of three
maln secelons. These are:

{a) A charge pump voltage converter
by BE-Z1} pa TTLACMOE receivers
(e} TTLACMOS ro RS-237 erapsmitters

Changs Pump DC-DC Yoliage Coaverter

Thz chacge pamgp voltage converter consises of an oscillame and
o switching maore, The convetter geserates u £10 'V supply
ftona cha inpur 5 kevel, This is done n fwo siages using &
switched capacimor reckmnigue i Hustrated in Pigures 13 and 3
Fitsr, e 5 W inpat supply is doubled eo 10V wsing capieienr
Cl ms the change siorags elemant, The 10 W level s then im=
witrted by pemerwte —10 W nsing C2 a5 the scorage #loment,

Vo= Mg

TERMAL |
CHCILLATGR

Figura 23, Charge-Pumg Voltage Daubler
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T-75-45-05
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Figurs 24, Charge-Pump Voltage invarier

Capacisars C3 and C4 sre wsed ro reducs the outpat pple,
Their values aee pot critical and cam be reduced if kigher bevels
of ripple are scceptwble, The chargs pamp capacitors G and CF
oy aloy be reduced at the expense of higher output impedance
o the V+ asd V= sapplies.

The V+ s V= supgliss may also be used to power exiernal
circudory If the cusrent roquirements ar: smadl,

Tranamitter (Delver) Sectioa

The deivers convert TTL/CMOS ingut levels laae BS-232-C out-
pust levels, Wich Viog = +5 ¥ and driving & rypleal R5-232-C
lvad, the output valtage swing is =9 V. Even under worst casa
copdiclons the deivers are guaranieod 10 meet the =5 ¥ RS-232.0
.u'liﬂ.u:rmmqu.'uml:u.l.

The input threshold levels are both TTL snd CMOS comparible
with the swieching theeshold s=t st V%, With o nominal
Vi = 1 ¥ the swichang throshold & E25 V typicd, Unused
ingnits ey be lefi anconnected, a3 an incersal 400 kD pull-up
reslstor pulls them high forcang the natputs in & low same,

Az required. by the B8-232-C standard, the dlewy rate is Emied
o Jews than 30 Wis withowt the need for an expermal sbew lisnit-
ing capazies and the oitpet impednce in the pewer-off state 1s
grester than 330 (1.

Recelyer Sectlmy

The receivers afednverting fewel shifiers which seceps RE-232-C
inpat levele {5 V e l5 V) asd tmmslete them ingo 5 W TTL!
CHOS levels, The inputs bave iernsd 3 kil pull-dews resistors
0 geound and are alus profecied against owervolinges of up
=50 ¥, The goaranieed swisching thresbolds aro 0.8 V miniomim
and 14 ¥ macsmum which ave well within the =3 YV B§-32
reqwireanent. The bowr [evel thresbeald is deliberately positive s
i emfures that as unoosmected impus will be interpresed w0 low
beved,

The reeeivers have Schmdrt twigger inpats with o hysteresils leve]
of 0.5 V. This ensures ecror-free reception for both seity mputs
and for (mputs with sow transition Bmes,

Shtdawn (8D}

The ADX), ADIS, ADE3 snd AD24] fearure s control mput
which may be used to disahle the pary and redece the s
comsuenpelon to lesy than § p'W, Thas i wery weeful in batiery
uoperated gysiems. With 3D = 3 W, the change pump 5 dlsshied,
the recelver cutpuls are pliced i a high impedamos sate md
the driver outputs are turmed off.
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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

= 0V the quipens irs snabled. Winth BN = 5V the gunputs
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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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-
TeF SuLpuE,
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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 Opacation

The RS-233-C standard requires e "For Dase gred Tiveing
inperehamge Circuits, the Kime for the rigsal ke pos through 1 fran-
sitim vegion shall mot axceed awe millirecond or four pereens af the
rotveinel ditative af tha sigeal lement om far dunerckomge circuit,
sehichroer ir dhe deruar, ™ With the musdenus trensmisslon e of
192 khand, this translates imo 2 mindmom slew e of 3 Vs,
The typical slew rme of the ADZIO-ADZ4L is & WiiE under
maxinsum |owding conditlons sdd therefore meets the standard.,

The V.28 standard is mges @ringent gnd pequires 3 oransétiog
tine which will not gxoeed hreg pStcont «f the nominal signal
durwtien, This ransiates inio o' slew Tare of 4 s a1 the mad-
enumm 902 kb rase. In peeselcs, less than ideal shew cates will
bave nexligiels affzeton the doa crassmission. The result i that
the walid markispoce duracion s elightly shorter than the opl-
mitm because the :igail spends more time im the erasitan re-
ghon. The valid dursion remaing moce than adeqiste for empor-
Ired recepison ¢wen ot maximmm transmission mies and under
worsl g Joad comdinions,

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,

COMMWLIWCATIONS PRODUCTE  4-39






