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Complete, +5V-Powered, Isolated, 

Dual RS-232 Transceiver Module 
General Description 

The M A X 2 5 2 comp le te , e lec t r i ca l l y - i so la ted , dua l RS-232 
t ransmi t te r / rece iver sys tem requ i res no external c o m p o -
nents. By c o m b i n i n g m a n y func t ions in one p a c k a g e , the 
cost a n d comp lex i t y of an iso la ted d ig i ta l in ter face are 
grea t ly r e d u c e d . 

A s ing le +5V s u p p l y p o w e r s bo th s ides of the in ter face 
Transce ivers , o p t o c o u p l e r s , a n d a t rans fo rmer in one 
low-cos t p a c k a g e p rov ide a c o m p l e t e in ter face up to 
9600 bits/sec. Addit ional pins provide low-power shutdown 
and a h igh- impedance state for both transmitter outputs. 

T h e M A X 2 5 2 A w i t h s t a n d s 130VRMS ( c o n t i n u o u s ) , 
1 2 6 0 V R M S ( 1 m i n . ) o r 1 5 2 0 V R M S ( 1 s e c ) a n d i s i n t e n d e d 

for app l i ca t i ons w h e r e very h igh t rans ient vo l tages , dif-
ferent ia l g r o u n d potent ia ls or no ise may be e n c o u n t e r e d . 
T h e M A X 2 5 2 A i s U L r e c o g n i z e d . T h e M A X 2 5 2 B i s i n -

t e n d e d for less s t r i n g e n t a p p l i c a t i o n s a n d is r a t e d for 
5 0 0 V R M S ( 1 m i n . ) o r 6 0 0 V R M S ( 1 s e c . ) . 

R e c e i v e r s a n d l i ne d r i v e r s ( t r a n s m i t t e r s ) m e e t E IA 
RS-232D a n d CCITT V 28 spec i f i ca t i ons The M A X 2 5 2 is 
s u p p l i e d in 40 -p in p last ic DIP p a c k a g e s in c o m m e r c i a l 
(O'C to + 7 0 ' C ) a n d e x t e n d e d ( - 4 0 ' C to + 8 5 ' C ) t e m p e r a -
ture ranges 

Applications 
High -No ise Env i ronmen ts 

Au toma t i c Test E q u i p m e n t 

Di f ferent ia l G r o u n d Potent ia ls 

Typical Application 

|JP Da ta B u s 
/ 

V 

H A N D S H A K E 

L O G I C 
S I D E 

MAX252 

C A B I E 
S I D E 

I s o l a t e d ^ to RS 232 I n t e r l a c e 

I S O L A T I O N 
B A R R I E R 

• Isolated Data Interface 
• No External Components 
• Single +5V Supply 
• 50LIW Low-Power Shutdown 
• Two Transmitters and Two Receivers 
• UL Recognized (MAX252A) - File 

E118032 to UL1577 

Features 

Ordering Information 
PART 

MAX252ACHL 

MAX252BCHL 

MAX252AEHL 

TEMP. RANGE 

O'C to +70 C 

O'C to + 70 C 

-40 C to +85 C 

MAX252BEHL -40 C to +85 C 

PIN-PACKAGE 

40 Plastic Module 

40 Plastic Module 

40 Plastic Module 

40 Plastic Module 

Pin Configuration 
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Complete, +5V-Powered, Isolated, 
Dual RS-232 Transceiver Module 
ABSOLUTE MAXIMUM RATINGS 
Voltages with respect to GND (pin 10) 

Supply Voltage, Vcc -0.3V to+6V 
Input Voltage 

Pins 3, 7. 8. 11 13, 14, 18, 20 -0.3V to (Vcc +0.3V) 
Voltages with respect to ISO GND (pin 38) 

RS-232 Input Voltage (pins 33, 34) -30V to +30V 
RS-232 Applied Output Voltage (pins 35, 36) . . -15V to +15V 
Pins 32, 37 (V+) +15V 
Pins 24, 26, 31 V+ 
RS-232 Transmitter outputs may be shorted individually and 
indefinitely to ISO GND. 

Stresses beyond those listed under "Absolute Maximum Ratings" may cause permanent damage to the device these are stress ratings onty and functional 
operation ot the device at these or any other conditions beyond those indicated in the operational section of the speciiications is not implied Exposuie to 
absoiute maximum rating conditions for extended periods may attect device reliability 

LED Forward Continuous Current (pins 15, 17, 21, 23) ,30mA 
Power Dissipation 

Plastic DIP (derate 10mW/C above +70 C) 650mW 
Operating Temperature Ranges: 

MAX252ACHL/BCHL 0 C to +70 C 
MAX252AEHL/BEHL - 4 0 C t o + 8 5 ' C 

Storage Temperature Range -65'C to+15CTC 
Lead Temperature (soldering, 10 sec ) +300 C 

ELECTRICAL CHARACTERISTICS 
(Vcc = +5V ±10%, TA = TMIN to TMAX, unless otherwise noted.; 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

ISOLATION (Note 1) 

Test Voltage 

Leakage Current 

Isolation Resistance 
Capacitance 

POWER SUPPLY 

Operating Supply Current 

Shutdown Supply Current 

EN, SHDN Input Current 

TTL/CMOS INPUTS/OUTPUTS 

TTL/CMOS Input Pull-Up Current 

Viso 

1sec 
T A = +25 "C 

MAX252A 

MAX252B 

1 min. (Note 2) 

Continuous (Note 2) 

1 sec. 

1 min. (Note 2) 

1 0 s e c . , V i s o = 5 0 0 V R M S . 6 0 H Z , 
T A = + 2 5 ' C 

T A = + 2 5 C 
5 0 0 V P C _ 

0 V 

Icc 

les 

EN. 
I S H D N 

T 1 I N , T 2 I N , R 1 IN. R 2 I N = V C C TA= +25 C. 
SHDN - 0V | T1 IN. T2IN. R11N, R2IN : 

"~SHDN^VCC7TA = +25°C 
0 

nput = GND to VCC 

lp 

TTL/CMOS Output Voltage Low 

TTL/CMOS Output Voltage High 

nput Logic Threshold High 

Input Logic Threshold Low 

nput Hysteresis 

V O L 

_ V O H 

VLH 

V I L 

V I N = 0 V 

LOUT = 3.2mA 

IQUT = -1.0mA _ 

T1 IN, T2|N. EN. SHDN 

Leakage Current, 
Output Disabled 

Input Capacitance 

T T N 

T1 IN 

CLN 

T1 IN 

T 1 I N 

T2IN, EN, SHDN 

T 2 I N 

3.5 

0 . 8 

T2IN; EN or SHDN = Vcc 

T2,N 

Note 1 : Pins 1 -20 tied together and pins 21-40 tied together. 
Note 2: Value derived from 1 sec. test 
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Complete, +5V-Powered, Isolated, 
Dual RS-232 Transceiver Module 

ELECTRICAL CHARACTERISTICS (continued) 
(Vcc = +5V ±10%, TA = TMIN to TMAX, unless otherwise noted.) 

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS 

RS-232 CHARACTERISTICS 

RS-232 Output Voltage Swing Vpp T I O U T . T 2 O U T . 
RL = 3 k n t 0 ISO 

± 5 ±7 2 V 

RS-232 Output Leakage Current V+ = V- = OV or SHDN = Vcc , 
T 1 0 U T , T 2 O U T = ± 1 5 V 

- 1 0 0 + 1 0 0 M A 

RS-232 Input Threshold High R1 IN, R2IN 1 .8 3.0 V 

RS-232 Input Threshold Low R1 IN, R2IN 0,6 1 .2 V 

RS-232 Input Hysteresis R1 IN, R 2 I N 0.6 V 

RS-232 Input Resistance R1 IN R2IN TA = +25 C 3 7 kU 

Transmitter Output Slew Rate SR RL = 3kn, CL = 2500pF Sample Tested 
Measured from +3v to -3V or -3V to +3V 3 30 V/ns 

Propagation Delay 
tR RS-232 to TTL 2 4 

LIS Propagation Delay 
tT TTL to RS-232 20 

LIS 

Transmission Rate 
Sample Tested 
R L = 3kU 
CL = 2500pF 

9600 19200 Bits/sec. 

Typical Operating Circuit 

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

Typical Operating Characteristics 

MAX252 TRANSMITTER 
SLEW RATE 

vs. TEMPERATURE 

-55 -25 0 25 50 75 100 125 

T E M P E R A T U R E ( " 0 

MAX252TRANSMITTER 
SLEW RATE 

vs. LOAD CAPACITANCE 

0 2000 4000 6000 8000 10000 

L O A D C A P A C I T A N C E ( p F ) 

MAX252 ENABLE, DISABLE TIME 
vs. TEMPERATURE 

300 
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5 V 

IHJ 

IDS - 4 

-55 -25 0 25 50 75 100 125 

T F M P E R A I U R E ( C i 

POWER-UP DELAY TO 
TRANSMITTER OUTPUTS 

TIME FROM SHUTDOWN TO 
POWER-UP 

1 ms/DIV 500US/DIV 
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Complete, +5V-Powered, Isolated, 
Dual RS-232 Transceiver Module 

Pin Description 
PIN # NAME FUNCTION 

1 R 1 0 U T 
Receiver #1 Output; TTL/CMOS logic 
levels 

2 D2 Internal Connection. Leave this pin 
unconnected. Do not ground. 

3 S H D N 
Shutdown. When high, turns off the 
oscillator and disconnects driver in-
puts. Ground for normal operation. 

4 D 1 Internal Connection. Leave this pin un-
connected. Do not ground. 

L 5 V C C +5V Supply Voltage 

6 T 2 L D R Transmitter #2 LED Driver 

7 T 2 I N 
Transmitter #2 Input; TTL/CMOS logic 
levels 

8 T 1 I N 
Transmitter #1 Input: TTL/CMOS logic | 
levels 

9 T I L D R Transmitter #1 LED Driver 

10 GND Ground 

11 EN 

Output Enable. If High. T1 LDR. 
T 2 L D R , R 1 0 U T . a n d R 2 O U T g o t o h i g h -
mpedance state. Ground for normal 

operation. 

12 R 2 0 U T 
Receiver #2 Output; TTL/CMOS logic 
levels 

13 R 2 D I N Receiver #2 Detector Input ( 

14 R 1 D I N Receiver #1 Detector Input 

15 J T I L E D T1 LED Anode Input I 

1 6 LED COM C o m m o n T 1 L E D , T 2 L E D C a t h o d e . T i e 
to Ground. ( 

1 7 T 2 L E D T2 LED Anode Input 

1 8 R 1 D E T R1 Photodiode Cathode Output I 

1 9 DET COM Common R1DET, R2DET Anode. Tie 
to Ground. 

20 R 2 D E T R2 Photodiode Cathode Output 

PIN # NAME FUNCTION 

R 2 L E D R2 LED Cathode Input 

2 2 
ISO LED 

COM 
C o m m o n R 1 L E D . R 2 L E D C a t h o d e . T i e 
to Isolated Ground 

R 1 L E D R1 LED Cathode Input 

2 4 T 2 D E T T2 Photodiode Anode Output 

ISO DET 
COM 

C o m m o n T 1 DET, T 2 D E T L E D A n o d e 
Tie to Isolated Ground 

2 6 T1 DET T1 Photodiode Anode Output 

2 7 T 1 D I N Transmitter #1 Detector Input 

2 8 T 2 D I N Transmitter #2 Detector Input 

2 9 R 1 L D R Receiver #1 LED Driver 

3 0 R 2 L D R Receiver #2 LED Driver 

4 _ 
BYP Internal Connection. Leave this pin un-

connected. Do not ground. 

3 2 V + Isolated Positive Supply 

3 3 R 2 I N RS-232 Receiver #2 Input 

3 4 R 1 I N RS-232 Receiver #1 Input 

35 I T 2 0 U T RS-232 Transmitter #2 Output 

T 1 0 U I RS-232 Transmitter #1 Output 

37 
Y±. 

Isolated Positive Supply 

38 ISO GND Isolated Ground 

3 9 solated Negative Supply Voltage 

4 0 AC Internal Connection. Leave this pin 
unconnected. Do not ground 

I 

B 0 1 
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Complete, +5V-Powered, Isolated, 
Dual RS-232 Transceiver Module 

Isolation Applications 
The M A X 2 5 2 is i n tended for indust r ia l c o m m u n i c a t i o n s 
a n d cont ro l app l i ca t i ons w h e r e vo l tage t rans ients , d i f fer -
ent ia l g r o u n d potent ia ls or h igh no ise may b e e n c o u n -
te red . The M A X 2 5 2 A w i ths tands 130VRMS (con t inuous) , 
1260VRMS (1 min. ) or 1520VRMS (1 sec.) . For less strin-
gen t app l i ca t i ons , the M A X 2 5 2 B is rated at 500VRMS (1 
min.) or600VRMS (1 sec. ) . For appl icat ions requiring higher 
isolation ratings or transmission ratesgreater than 9600baud , 
Maxim recommends the MAX250 and MAX251 device set 
that uses external opfocouplers and transformer. 

F igure 1 s h o w s the typ ica l i n te rconnec t i on for a c o m p l e t e 
9 6 0 0 b i ts /sec . t ransce iver . Impor tan t layout cons ide ra -
t ions inc lude : 

* For m a x i m u m isolat ion, the isolat ion line t h rough the 
cen ter of F igure 1 shou ld not be b r e a c h e d ; c o n n e c t i o n s 
f rom e a c h s ide shou ld b e kept separa te . 

* O p f o c o u p l e r o u t p u t s (p ins 18, 20, 24, a n d 26) are 
h i g h - i m p e d a n c e nodes , so c o n n e c t i n g t r aces shou ld b e 

I S O L A T I O N B A R R I E R 

as shor t as poss ib l e to m in im ize stray c a p a c i t a n c e and 
max im ize d a t a t ransfer rate; shunt c a p a c i t a n c e seen by 
e a c h p in shou ld not e x c e e d 10pF. 

The M A X 2 5 2 p in out e n a b l e s op t ima l p r i n ted c i rcu i t b o a r d 
layout by m in im iz ing i n te rconnec t leng ths a n d c ross-
overs . F igure 2 s h o w s the p re fe r red layout, wh i ch is 
s t rong ly r e c o m m e n d e d for 9 6 0 0 b i ts /sec. app l i ca t ions . 
Note the pos i t ion of the g r o u n d t races , par t icu lar ly the 
p ro tec t ion of p in 20 by the w r a p a r o u n d f rom pin 19. 

Isolation Example 
Figure 3 i l lustrates how to isolate an ex is t ing RS-232 
in ter face by inser t ing a M A X 2 5 2 a n d M A X 2 3 3 in ser ies 
Both d e v i c e s invert wh i le t rans la t ing RS-232 to TTL and 
TTL to RS-232 levels. S ince there is no net invers ion, the 
c i rcu i t f unc t i ons like two p la in p i e c e s of wi re, but with 
1520VRMS (at 1 sec . ) isolat ion b e t w e e n the ports. 

Detailed Description 
The M A X 2 5 2 con ta ins two in teg ra ted c i rcu i ts , four op-
focoup le rs , four capac i t o r s , two d iodes , and a smal 
t rans fo rmer . Toge ther , t hese p r o v i d e a comp le te , iso-
lated, dua l RS-232 t ransmi t ter and rece iver . The non- iso-
lated or log ic s ide of the in ter face t ransfers log ic s igna ls 
to and f rom the o p t o c o u p l e r s , wh i le the iso la ted or cab le 
s ide transfers data be tween the op tocoup le rs and RS-232 
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Figure 1. Typical Interconnections 
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Figure 2. Preferred Layout 
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Complete, +5V-Powered, Isolated, 
Dual RS-232 Transceiver Module 
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Figure 3 RS-232 Isolation Adapter from a Single +5V Supply 

t ransmi t te rs ( l ine dr ivers ) a n d rece ivers The M A X 2 5 2 
also con ta ins an isolat ion t rans fo rmer a n d d r i ve c i rcu i t ry 
to s u p p l y p o w e r to the iso la ted s ide of the in ter face. 

O n the log ic s ide of the M A X 2 5 2 are four iden t ica l non-
inver t ing dr ivers w h o s e ou tpu ts m a y b e u s e d ei ther as 
o p t o c o u p l e r LED dr ivers or as T T L / C M O S log ic ou tpu ts . 
Each dr iver input (T1 IN , T 2 I N , R 1 D I N , R 2 D I N ) has a w e a k 
4 j i A internal pu l l -up cu r ren t sou rce , a n d 0.5V hysteres is 
to i m p r o v e no ise re jec t ion; log ic t h resho lds for the driver 
i npu ts c o n f o r m to s t a n d a r d T T L / C M O S spec i f i ca t i ons 

The RS-232 s ide of the in ter face i nc l udes two line dr ivers 
and rece ivers a l ong wi th c i rcu i t ry to t rans la te these levels 
to o p t o c o u p l e r s igna ls . The RS-232 inputs ( R 1 IN , R 2 I N ) 

and ou tpu ts ( T 1 OUT, T2OUT) c o n f o r m to EIA RS-232D a n d 
CCITT V.28 spec i f i ca t ions . The inputs to the RS-232 line 
dr ivers ( T 1 DIN, T2DIN), w h i c h are no rma l l y s t r a p p e d to the 
internal op to iso la to rs , are T T L / C M O S c o m p a t i b l e . 

A lso i n c l u d e d are an O U T P U T E N A B L E cont ro l (EN) and 
a S H U T D O W N pin (SHDN) . EN p l aces all dr iver ou tpu ts 
in a h i g h - i m p e d a n c e state w h e n dr iven high. SHDN, 
w h e n pu l l ed h igh, pe r f o rms the fo l low ing funct ions: 

1) Turns off the 130kHz osci l la tor , r emov ing power 
f rom the RS-232 s ide of the in ter face, 

2) P l a c e s T l o u T a n d T 2 o u T i n a h i g h - i m p e d a n c e state 
3) D isab les the 4 | iA pu l l -up cur ren ts at the log ic -s ide 

driver inputs ( T 1 IN , T 2 I N , R 1 D I N , R 2 D I N ) . 

4 ) Resets log ic -s ide dr iver ou tpu ts ( T 1 LDR, T2LDR. 
R 1 O U T , R 2 O U T ) t o l o w . 

5) R e d u c e s p o w e r c o n s u m p t i o n to 50^iW. 

Module Product Reliability 
For rel iabi l i ty da ta on Max im ' s Module P roduc t Line, see 
Rel iabi l i ty Repor t RR-3A . 

v w y i x i y w 7 



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

MAX252 Block Diagram 
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ISOLATION BARRIER 

Maxim cannot assume responsibility tor use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are 
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time. 
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