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Complete, +5V-Powered, Isolated,
Dual RS-232 Transceiver Module

General Deécription

The MAXA52 complee, electrcally isolated, cua RS-232
transrillerfrecaiver systeri reguires no exlermal sompo-
rents. By camb nirg mary functiors in cne package, the
cost and complaxity of ar solated digital interface are
greatly reauced

A sirgle +5V supp y powers both sides of the interface
Transcewvers. optocouplers, and a trans’ormrer in one
low cost oackage provide a comrplete inerface up 10
9500 hitsfsec  Additiona' pins provioe cw-pawer shutdown
and a h gh-mpeaance staic for botn tansmider cupuls

lhe MAX252A withslancs 130V.as (conbinuous)y,
1260Vars (1 Ming) or 1520Weus (1 sec ) and s intendea
for applications where very high transient voltages, dif-
fercntial ground polentials or noise may be ercountered
The MAX252A 15 UL recognized  The MAXZ528 15 1n-
tendeo for less stringent apphicationg and s rated for
500VRMme (1 mMi1 ) or 600Veue (1 38c.)

Receivers and line davars {transr lles) mee: FIA
RS-232D ang CCITT V.28 specitications The MAX252 is
sugplied in 40-pin p'astic DIP packages in_comm 2rcial
(0°C 1o +70'C) and extended [-40 C to +85 C) lemuera-
ture rangcs

Applications

High-MNaise Environmerts
Automalic Test Lgd prment
NDifterential Groand Potent als

Typical Application

{
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Features

# Isolated Data Interface

4 No External Components

4 Single +5V Supply

4 50uW Low-Power Shutdown

4 Two Transmitters and Two Receivers

4 UL Recognized (MAX252A) - File
E118032 to UL1577

Ordering information

PIN-PACKAGE |

‘ PART TEMP. RANGE
MAXZS2ACH, UG 4TS C A0 7 asns Module
MAXZ52BCHI UC to +700 17 2lastic Module

100 te 482 C

an C oo

I A 252 A-HL

MAX2H2BEHL

AQ Plastie Madulz

A0 Flastic Moonls |

L
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Cali toll free 1-800-998-8800 for free samples or literature.
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MAX252

Complete, +5V-Powered, Isolated,
Dual RS-232 Transceiver Module
ABSOLUTE MAXIMUM RATINGS

Vi tanes wilh respoct to GRD (pin 10} LFD Forward Costirupus Current {pins 185,17, 21, 23) 30mA

Supuy Volage, Voo L . -0 3V to 4BV Sowet DNiss palion
Inp.t Vo tage Plasic DIF (derata 10mwy C abeve +¢70 C) A0 W
Pios 3408 11,13, 14, 18,20 ... A e (Voe 00V Dperating Terperalure Hangas
V-altages with respec: Lo 150 GND (pin 38) MAXSLZACHL2CHL L 0ot -70T
RS-232 Input Voltage (ping 33, 34) . oS3V o =30V MAKPERAFHL/BEHL .. - e 8BS C
RS-232 Aoplisc Ou'plt Votage (gins 35, 36) . 18V 1 - 15V Storage lemperaturs Ranage R 65 Clo 155 C
Pins 32 37 (V4] .o + 15V Lead Teraorzture fsoldenng, 1 sco ) L300 C

Pag2d 263 . Ve
RS 232 Transmib i u,tputc may e shorled \ndwwduall; and
indefi~ L,I‘, to 150 CRD

GG O andd et tiona
San anteryied Depanure o

L mvhieared N the Do
e et b e ds may ailec deve iakuinty

AhEOILER AR :un\4 ‘,C'ﬂ".u !

ELECTRICAL CHARACTERISTICS

(Vor - 185 £10%. Ta = i 10 Trax, 1N €35 otherwiss noted |

—_— — I
[ PARAMETER sympoL! CONDITIONS MIN  TYP  MAX| UNITS |
ISOLATION(Notc 11 L
150, 1520 }
“min (Mote 2} ‘ A |
TestVoltag: Cott~aous (Note 2) 130 YRR
I E— 1
1sec. B0 ‘ ‘
1. (Note 2) RlY)
oo akds BRHL
gkage Cunert Ta— 1] SO, GOH. 10 oo ‘ LAKMS
, , Tas 4250 T ) N o
lsnlaicn Resistar e SO0V 4 1!t ‘
Capacilares - - - — - _
0 n R
R RN R i E— _
POWER SUPPLY |
- T } e | . ! '
o - - Ta = +28 C. Tt T2 Bl B2 - Voo o uo o
Operanng Supnly Curren: o - - - - — - ,\
P Eld ‘ iHDN - T lE R Far -0 o 15 ‘
Shutdown Suiply Corent SHON = Ve, Ta=+25'C B : 0 nA ‘
on oS Ol I_p. -~ RV ~
‘ z K : 7 i oV a0
TN, SHOM Irpus Current ISHON Mp.t  GNID G Yon | ey 1 | HA |
TTL 'CMOS INPUTS;OUTPUTS -
T‘L;CMDJ Input Pul-UJg Current l P ViN = OV i | 4 20 HA
TTUCKOS Dutplt Veltaga Low I VoL IouT =3 2mA T Y
| TLICMODS Outpul Vallage Hign | Von - laur = -1 0méa - 35 W ‘
npat L agie [rezhold igh Vi T, T°|r| EM, rHDN L 13 2L v
Input Legne Thres ola Low Vi Ty, T2 FNL SHDM o J 08 173 \ |
Input Hyslares 3 ST T2 b ' v
Loakage Current, N " Age | N
Eutput Disab 2 I [T T2, Mo SEDN = Voo i l‘)_ | uA
| Inpu: Capacitance _ G [T 3 | ar ‘

Note 1: =irs 1-20 tied "ogeths "and nins 21-10 1ed togather
Note 2; Va .o dorived Trom 1 3ec tosl

2 . _ MAXIMN




Complete, +5V-Powered, Isolated,
Dual RS-232 Transceiver Module

ELECTRICAL CHARACTERISTICS (continued)

e = 6V £10%, Ta = Tuirg to TMax, Liless otherwise noled.)

MNAXIMN

PARAMETER |symeoL | CONDITIONS MIN TYVP MAX  UNITS
RS-232 CHARACTERISTICS
A S ; Tio_ = 12001 - - :
5-232 Cutp age S v D eai 172 )
RS-2342 Output Valtage Swirg PF L3O 1 1ST a3} * .f
HS-232 Oulput Leasage Currenl }ﬁci y:T:‘EgETW S_ﬁ é\[,\l = Voo -100 +100 uh
RS 232 Inout Threskoid High R ir, B2 o 18 30 W
RS 232 Inou: Thresko d _ow R, B2 0e RS v
RS-232 Inpur Hysleresis Fan, Rz2in AR5 W
MS-232 Inpu- Resistarca R B2, Tao = +25 € 2 7 3]
e o s Bt [t = 3kO, G - 2H00RF Same e Tested N . e
Trensmitter Qulput Slew Rate SR Measured from +5v to -3 or -3V e + 3V & ) VI
P T 3 RS-2321 110 2
ropaganon Helay [ L
Ped ! tr TTL ' RE-737 a0 H
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Transmiss on vate RB_=3kQ 600 18200 3 tainee
CL - 2n00pF
Typical Operating Circuit
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Complete, +5V-Powered, Isolated,
Dual RS-232 Transceiver Module

Typical Operating Characteristics

MAX252 TRANSMITTER MAX252 TRANSMITTER
SLEW RATE SLEW RATE MAX252 ENABLE. DISABLE TIME

vs. TEMPERATURE vs.LOAD CAPACITANCE vs. TEMPERATURE
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Complete, +5V-Powered, Isolated,
Dual RS-232 Transceiver Module

GHD Ground
Oulput Enahle 1 Hign, TILCR.

2 up. RIGLT. andt R200- g9 ek gh-

Y N CAaM

" EN impedance sate. Groand for Aorral
oparafion.
) 12 Roes E\iéﬁ;we, #2 Culpus. TTLCMOSE logie
RE Em\ Faceiver #2 Dc‘t:r Input o
4 R1nin Recciver #1 Detector [rput
s Tiee | T1LED Aruoe T
16 LED COM E}ngrrcq\‘.j[dﬂuu‘ T2Lep Cathede  Tie
1/ Tmin TZLED Anode lnput
g RICET | R* Prolodiode Cathode Oulou:

Common Bope—, REpeT Anode. [ ¢
w Ground

20 HEDL}

VAXIMN

R2 Phoocizde Cat~ode Oulpul

|

J

PIN# | NAME FUNCTION
_ _ | Receiver#1 Outpu: TTHOCMOS legic

1 e | es 4(

- ‘ 1o Internal Connectior | aave this pin

2 2 . e e I
JAconneciee. Do ot grounc.
Shutdown. W-en b gh urns ofl 1

3 ZHI3E vecillator ard disconnects orwer in-
puls, Grounc far norra: cperation.

4 n- Iqte-qal Conrantion. _cave this gir un-
cunnocted. Do ot ground

5 Voo +RY SGuoply Viuage

5 T2 o | Transmitter #2 LLD Driver

- R Trarsmiler #2 [~put T LCMOS ogic

! <l levels

. smi ‘ AZMOS Toge

7 T T_rla’mjmmerm Inpul TTLAZMOS g
levels

] "1LDR Trangrmitles #1 _ED Drivir

10 3

<‘

PIN# | NAME | FUNCTION

21 RETEN Rz LFN Catmooe Input

ao 18O LED ' Corwmon R1p 1. HELEp Cathode T
| - GO 1o lgolated Gral~d
! -

23 RIL 13 R1LED Caitode Input
’» 24 [2mp T2 Pratodiode Aqods Oupat

ar, ISODCT | Carrmen T1psT. T2RET -F1 Arode,

t COM ‘ Tie "o 1soated Ground

7 k_ﬁ Dt

26 "1 Phorcdings Anode Oulout

Transmiller #1 Dateaton Inout

Tiorr

Pin Description

2]

28 T200 } Traasrartar #2 Daletlos rput
‘ 29 Bt Sasehvar #7 LED Drven
30 RZmr Recawver #2LED M ver
31 Gye Irterrz Connectior L eave this prun-
- conretlsd Do not ground
’ 37 } Y I aled Fos tive Supply
| it =21 RS-23¢ Recawer #7 Inpul
P | Rl | 115 237 Receive %1 Inpul
35 TR | Ro-pap Trans il 2 Cuipul
36 [InleT RS-232 Transm dor #1 Oatolr
37 # Va4 ‘o0 sted Pog Lve Supe v
38 JSO G| Isialed Groung

’» e + v-_‘

lsalatae Negatye Supuly Vollage

Incemnal Connecto ! eave M5 0

10 unconmectac. e rot grourc
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MAX252

Complete, +5V-Powered, Isolated,
Dual RS-232 Transceiver Module

Isolation Applications

Ihe MAX252 is intenged tor ndustrial communications
and contral appacations where voltage trarsients, d'fter-
ential ground gotentizls or hugh noise may be encoun-
lercd. The MAX252A withstands 130Vmwz (cortiruous),
1260Vams (1 min Y or 1520Veus (1 sa¢.). For loss sirin-
gent applications, the MAX2528 15 rated & 500Vrus (1

mir.) or 600Vams (1 sec.). For applications requing higher
iso'at'on ralings or lransmission rates greater than 8600 baud
Maxim recommends e MAX250 ard MAXZ51 device sel
‘hat uses externa. optocouplers and transformer.

Figare 1 shows the lypical mterconnection for a complele
9600 bis/sec transcewer. Imoortant layout cens dera-
nons nclude:

* For maxirmum isolation, the isclation line through the
center of Figure 1 should not be breached; connections
frorm each side should be kept separale

* Optocoupler oulputs (pins 18, 20. 24, and 26) are
righ-impedance nodes. so cornecting traces should be

aEtigy [ ac
o Ex

SH3N ] 50 GHD ‘

MMNAXLAN
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| J‘ |

SOLATIZN BARRIZR

as short a3 possible to minmze stray capactarce and
maximisze data lransfer rate, shunt capacitance seen by
each pin should not exceed 10pF

The MAX252 pinoutcnables opt mal prrted crcuil board
laynut by minmizing interconnect lengths ang orogs-
avers. Figue 2 shows the prefered layout. which s
strongly recommendead for 9600 bs/sec apphcations
Note the position of the ground traces. particalaily tre
protection of pn 20 by tre wraparound from on 19

Isolation Example

Figure 3 ilustrates row lo ‘salate an exsting RS-232
interface by insertng a MAX252 and MAX233 1n serics.
Both devices invert whle translaling RS-232 10 TTL and
TTL to R3-232 'evels. Since there s ro net inversion. the
circul “unctions like twae p ain nieces o° wire, bul witn
1520Vpms (a1 1 scc.) ikolat on netween the pons.

Detailed Description

lhe MAX252 cortans we integrated crauits, foar op-
tocouplers four capactors, two daodes, ard a small
translormer. Togelrer these provide a complete, iso-
lated, dual R5-232 ransmiiter and recciver Thenon-iso-
lated ar log'c side of e irlerlace transtors logic signals
e and from the optocouplars, while the 1solated or cable
side transers dala between the oprocoupless ard RS-232

10F & B
PN RIS
R1l)  e— =
[ ] [
[ ] o, Y T A
= =
Y —— E— 1,
= —
Ty & B R}
' 5 —— 1,
GND I e
. - ]
cH ::L ~EN
2o —D
£
I = e
Y
-2 -z
e |
PIN
FIN A1

Frgure 1. Typwcal nterconncoiions

3

gure 2 Freferrod Layout
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Complete, +5V-Powered, Isolated,
Dual RS$-232 Transceiver Module
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e 3 RS-087 Isolation Adzoter from & Siogle +EV Suoph
transm tters {I'ne drvers) and recawve's. The MAXPSE2
also cormains ar solation iransformer and drive circutry
to supply power to the solaled sido of the interface

On the 1ogic side of the MAX252 are Tour dentical non-
irverting drvers whose outputs may e used erther as
opwcourner | ED drivers or as TTL/CMOS legic oLiputs,
Each anver irput {T1. T2, R1ap, B20) ras a weak
4o rremal pull-up current source, and 0.5V fysteresis
o rprove neise rgjection, logic thresholds ar the d-iver
inputs conform to slandard TTL/CMOS specifications.,

The R5-232 sige of the inlertace Incluaes two Ime drivers
and receivers along with circu'try to translale thesc levels
to cptocoupler signalz. The B3-232 inouts (R1,y, R2-)
and oLtpwts (ThauT, T2007) coniorr 1o EIA B5-2320 and
COMT V.28 specitications. Tho inputs 0 Ihe R5-232 lIne
drvers (Tingy, T2pim). which are normally st-apped to the
internial optoisolators. are TTLHCMOS compatible

MAXLMN - -

Alsoinciuded are an OUTPUT ENABI E contron (EN) and
a SHUTDOWN pin (SHIDNY BN places all driver caipuls
‘n a high-impedance state wren diver high  SHDM,
woan pulted high, perorms ihe foloweg furctions
1 lurns off the 130aHz osdillator, rerrcving vower
from the RS-232 side of tho intarflace.
2YPlaces T, -and T2curin a Migh-impecance stale
3) Disables the 4uA oull-up currerts at the laagic-s de
driver irputs (T4, 121, Binin, R2151)
4} Resets Ingic-siae driver outputs (T1_07. T2 iR,
Rlaur. H2oim) (o low
5) Reduces power consumnron 1o S0pW

Module Product Reliability

For relability data on May s Moda e Product | e, ace
Reliability Report 1K8-3A .
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MAX252

Complete, +5V-Powered, Isolated,
Dual RS-232 Transceiver Module

MAX252 Block Diagram
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ISCIATICK BARRIFH

Mavim cannci assume responsibiity for usa of any circuilry clher than circuidry enfirely emhoded in 3 Maam product. No crevil paient hoenses are
implied Maxim reserves the ngnt fa change the crmtry and specilicatons without nofice at any time,
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