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MAX202E-MAX213E, MAX232E/MAX241E

+ 15KV ESDO O O+5VO ORS2320 00000

ABSOLUTE MAXIMUM RATINGS

-0.3V to +6V
(Ve - 0.3V) to +14V
-14V to +0.3V

-0.3V to (V+ + 0.3V)
................................ +30V

..e.(V--0.3V) to (V+ + 0.3V)
& -0.3V to (Vcc + 0.3V)
Short-Circuit Duration, T_OUT........ccccoovevveiiieniennnn. Continuous
Continuous Power Dissipation (Ta = +70°C)
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C)....842mW
16-Pin Narrow SO (derate 8.70mW/°C above +70°C) .....696mW
16-Pin Wide SO (derate 9.52mW/°C above +70°C) ...... 762mwW
20-Pin Plastic DIP (derate 11.11mW/°C above +70°C)...889mW

20-Pin SO (derate 10.00mW/°C above +70°C)............. 800mwW

24-Pin Narrow Plastic DIP

(derate 13.33mW/°C above +70°C) .........ccccevirviieennnns 1.07W

24-Pin Wide Plastic DIP

(derate 14.29mW/°C above +70°C)......cccccceerrerrieeinnnnns 1.14w

24-Pin SO (derate 11.76mW/°C above +70°C).

24-Pin SSOP (derate 8.00mW/°C above +70°C) .......... 640mwW

28-Pin SO (derate 12.50mW/°C above +70°C)...........c.cc.... 1w

28-Pin SSOP (derate 9.52mW/°C above +70°C) .......... 762mwW
Operating Temperature Ranges

MAX2_ _EC_ ...0°C to +70°C

MAX2_ _EE_
Storage Temperature Range......
Lead Temperature (soldering, 10sec)

-40°C to +85°C
.-65°C to +165°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vcc = +5V +10% for MAX202E/206E/208E/211E/213E/232E/241E; Vcc = +5V +5% for MAX203E/205E/207E; C1-C4 = 0.1pF for
MAX202E/206E/207E/208E/211E/213E; C1-C4 = 1pF for MAX232E/241E; Ta = TMIN to TMAX; unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN  TYP MAX UNITS
DC CHARACTERISTICS
MAX202E/203E 8 15
MAX205E-208E 11 20
Vcc Supply Current Icc No load, Ta = +25°C MAX211E/213E 14 20 mA
MAX232E 5 10
MAX241E 7 15
MAX205E/206E 1 10
Shutdown Supply Current Ta = +25°C, Figure 1 MAX211E/241E 1 10 MA
MAX213E 15 50
LOGIC
Input Pull-Up Current T_IN = 0V (MAX205E—208E/211E/213E/241E) 15 200 HA
Input Leakage Current T_IN =0V to Vcc (MAX202E/203E/232E) +10 HA
Input Threshold Low Vie %r\léﬁg;\IS(T/I?A,;‘(Z(’(\)ASAE{Z%):;?/;{1E/241E) 08 v
TIN 2.0
Input Threshold High ViH EN, SHDN (MAX213E) or EN, SHDN 24 v
(MAX205E-208E/211E/241E) ’
Output Votage Low VoL | L L o (MAXZ0SEI208E 21 1E 21 3E/241E) 04 | v
Output Voltage High VOoH R_OUT; lout = -1.0mA 3.5 Vcc-0.4 Vv
EN=Vcc, EN=0V, 0V <R <Vcc,
Output Leakage Current MAX205E. 20BE/21 LE/213E 2416 oﬁfputs disabled 005 =10 | uA

MAXIMV




+ 15KVO ESDO O O+5VO ORS 232000000

ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +5V £10% for MAX202E/206E/208E/211E/213E/232E/241E; Vcc = +5V £5% for MAX203E/205E/207E; C1-C4 = 0.1pF for
MAX202E/206E/207E/208E/211E/213E; C1-C4 = 1pF for MAX232E/241E; Ta = TMIN to TmAX; unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER SYMBOL ‘ CONDITIONS MIN TYP MAX ‘ UNITS ‘
EIA/TIA-232E RECEIVER INPUTS
Input Voltage Range -30 30 Y
All parts, normal operation 0.8 1.2
Input Threshold Low TA :_+25 c, MAX213E, SHDN = 0V, \Y
Vcc =5V 0.6 1.5
EN =Vcc
All parts, normal operation 17 24
Input Threshold High Ta __+25 C MAX213E (R4, R5) v
Vce =5V e Lo 15 2.4
SHDN =0V, EN =Vcc
Input Hysteresis Vcc = 5V, no hysteresis in shutdown 0.2 0.5 1.0 \%
Input Resistance Ta = +25°C, Vcc =5V 3 5 7 kQ
EIA/TIA-232E TRANSMITTER OUTPUTS
Output Voltage Swing All drivers loaded with 3kQ to ground (Note 1) +5 +9 \Y
Output Resistance Vce =V+ =V-=0V, Vourt = 2V 300 Q
Output Short-Circuit Current +10 +60 mA
TIMING CHARACTERISTICS
Maximum Data Rate RL = 3kQ to 7kQ, q‘ = 50pF to 1000pF, 120 kbps
one transmitter switching
All parts, normal operation 0.5 10
Receiver Propagation Delay t;::_i‘ CL = 150pF MAX213E (R4, R5), 4 0 us
SHDN =0V, EN = Vcc
Receiver Output Enable Time MAX2Q5E/296E/211E/213E/241E normal 600 ns
operation, Figure 2
Receiver Output Disable Time MAXZQSE/ZQGE/211E/213E/241E normal 200 ns
operation, Figure 2
Transmitter Propagation Delay ttF:;ﬂ_TT RL = 3kQ, CL = 2500pF, all transmitters loaded 2 ps
Ta = +25°C, Vcc =5V, RL = 3kQ to 7kQ,
Transition-Region Slew Rate CL = 50pF to 1000pF, measured from -3V to 3 6 30 Vius
+3V or +3V to -3V, Figure 3
ESD PERFORMANCE: TRANSMITTER OUTPUTS, RECEIVER INPUTS
Human Body Model +15
ESD-Protection Voltage IEC1000-4-2, Contact Discharge +8 kv
IEC1000-4-2, Air-Gap Discharge +15

Note 1: MAX211EE_ _ tested with Vcc = +5V +5%.

MAXIMN
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(Typical Operating Circuits, Vcc = +5V, Ta = +25°C, unless otherwise noted.)

I
N
3
E 75
m = 70
g g 6.5
N § 6.0
: 55
E 5.0
W
™
N
3
=
W
N
S
3
=

TRANSMITTER OUTPUT VOLTAGE

MAX232E

vs. LOAD CAPACITANCE

MAX202E/MAX203E

TRANSMITTER OUTPUT VOLTAGE

vs. LOAD CAPACITANCE

MAX241E
TRANSMITTER OUTPUT VOLTAGE
vs. LOAD CAPACITANCE

8.0 1 T T T ] 8.0
ALL TRANSMITTERS LOADED ALL TRANSMITTERS LOADED |2 ALL TRANSMITTERS LOADED
DATA RATE = 120kbps_| | DATARATE = 120kbps_, |5 \ DATA RATE = 120kbps | |5
N RL=3Q 75 RL=3kQ 2 75 N N R=3 T |°
\ 70 \\ 70 \\ \\ ‘ ‘ ‘
= s Vg =55V
\\ Voo =55 8 s P \\ Vg =55 2 \\ y
> R N r4 < 65 ~
Vo =50 = [N = AN
\\ > 60 \\\ AN > 60 NWVic =50 \\ \
*\ \\ \\ \\ 55 7" N \\ 55 N \\\\
Voo =45V Vod=4 5\/\ N \ Voo =45V
[ N 50 R NN 50 1| \\ NS
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF)
MAX211E/MAX213E MAX211E/MAX213E/MAX241E
TRANSMITTER OUTPUT VOLTAGE TRANSMITTER SLEW RATE
vs. LOAD CAPACITANCE vs. LOAD CAPACITANCE
8.0 S DU S R | 30 T T T Tz
ALL TRANSMITTERS LOADED ALL TRANSMITTERS LOADED |2
DATA RATE = 120kbps | | DATARATE = 120kbps | |5
75 \ RL=3kQ 25 RL=3kQ 2
N )
< 70 \\ 22
S z
o w
65 E 15
:>':, N 0c=55V =
S =
= 6.0 N B 10 \\
w
N \\ -SLEW RATE
55 N \\ N 5 [
A \ N SSLEWRATE Tt
5.0 Ve =48V Vg =50V 0 L1
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
LOAD CAPACITANCE (pF) LOAD CAPAGITANGE (pF)
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(Typical Operating Circuits, Vcc = +5V, Ta = +25°C, unless otherwise noted.)

MAX202E/MAX203E/MAX232E
TRANSMITTER SLEW RATE
vs. LOAD CAPACITANCE

MAX205E-MAX208E

TRANSMITTER OUTPUT VOLTAGE

vs. LOAD CAPACITANCE

MAX205E-MAX208E
TRANSMITTER SLEW RATE
vs. LOAD CAPACITANCE

14 1 [ [ | 1 [ 7.5 20kbps 5 20 1 1 1 1 1 8
ALL TRANSMITTERS LOADED - ps | 18 | Ve = +4.5V, Re = 3kQ I 1]
DATARATE = 120kbps |, | — g 1 TRANSMITTER AT FULL DATA RATE |§
12 RL=3kQ 50 —[120kbps| = 16 | 4 TRANSMITTERS AT 1/8 DATA RATE {=
N = 240kbps|
= = | = 14
2 10 \ w25 i 2 \
=>
= N = Voo = +4.5V, RL = 30 ‘ o 2 N rie
= 8 S o [-1TRANSMITTERATFULLDATARATE | £ 1o
< \ N -SLEW RATE 5 4 TRANSMITTERS AT 1/8 DATA RATE s FALLNL
g N E | 9 3
> 6 N 5 -25 7] 6
N ™ ° 240kb /J/
+SLEW RATE TN ™~ PS50 4
4 . 5.0 — T—
~_| 2
20kbps
2 75 0
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000
LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF) LOAD CAPACITANCE (pF)
MAX205E-MAX208E
SUPPLY CURRENT MAX205E-MAX208E
vs. LOAD CAPACITANCE OUTPUT VOLTAGE vs. DATA RATE
50 = o 10.0 -
g v g
240kbps _|& 75 +
45 > ]
= — vV, T
é “ / s 5.0 vo‘uw
= 120kbps| &5
2 ] */ 2 2 [Veg-rhsvAi-ma
E 4 pal S |-1TRANSMITTER AT FULL DATA RATE | |
3 A |~ z 4 TRANSMITTERS AT 1/8 DATA RATE
2 = E 25 ‘
g 30 20kbps —f 5 \
3 éi——————_ﬂ’__ ° 50 Vour- H
o5 | -Voo=+45V, R =3kQ —— —T |
1 TRANSMITTER AT FULL DATA RATE 75 V-
2 4 TRANSMITTERS AT 1/8 DATA RATE 100
0 1000 2000 3000 4000 5000 "0 30 60 90 120 150 180 210 240
LOAD CAPACITANCE (pF) DATA RATE (Kbps)
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MAX202E-MAX213E, MAX232E/MAX241E
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gogo
MAX202E/MAX232E
gooao
ooo oo
DIP/SO LCC
1,3 2,4 C1+, C1- oo0o0oooo0oooooooooa
2 3 V+ +2Vc0 000000000000
4,5 57 C2+, C2- go0ooO0oooooooooooooao
6 8 V- 2Vc0000000000000
7,14 9,18 T_OUT RS-232000000
8,13 10, 17 R_IN RS-2320 00000
9,12 12,15 R_OUT RS-2320 00000
10,11 13,14 T_IN RS-232000000
15 19 GND oooo
16 20 Vcc 04.5v0056.5v00
— 1,6,11, 16 N.C. goooooooo0ooOooooo
MAX203E
ooo
ooo ooo
DIP SO
1,2 1,2 T_IN RS-2320 00000
3,20 3,20 R_OUT RS-232000000
4,19 4,19 R_IN RS-2320 00000
5,18 5,18 T_OUT RS-232000000
6,9 6,9 GND oooo
7 7 Vcec 04.5v0056.5v00
8 13 Cl+ ooooooOooooooooon
10, 16 11, 16 C2- oooo000000000000
12,17 10, 17 V- 2V 0000000000000 000000D000000000O
13 14 C1- ooooooOoooooooooo
14 8 V+ +2Voc0 000000000000
11,15 12,15 C2+ oooo00o0o00o0000o00
MAX205E
ooo ooo ooo
1-4,19 T_OUT RS-232000000
5,10, 13, 18, 24 R_IN RS-2320 00000
6,9, 14,17, 23 R_OUT TTL/CMOSO 000000000000 00000000D00000000O0
7,8, 15,16, 22 T_IN TTL/CMOSO 000000V O0O00OD0O000000D000000000
11 GND oooao
12 Vcc 04.75v0 05.25v00
20 EN poooooooooooooo* oo
21 SHDN ooooooOooooooooot oo
6 MAXIMN
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oooo@o)
MAX206E
ooo ooo god
1,2,3,24 T_OUT RS-232000000
4,16, 23 R_IN RS-232000000
5,17, 22 R_OUT TT/CMOSO D 0D 0Oooooooooooooooooooooooooooo
6,7,18, 19 T IN TTL/CMOSO OO0 0000V cOOODOODO000O00O000onoooon
8 GND gooo
9 Vce O04.5vO005.5v00
10, 12 Cl+, C1- goooo0ooooooooooooon
11 V+ +2Voc0000000000000
13, 14 C2+, C2- Ooo0oooDooooooooooono
15 V- 2VcO0o0o0ooooooooa
20 EN pgoooooooooooooao* oon
21 SHDN goooooooooooooo* oo
MAX207E
ood ood pooo
1,2,3,20,24 T_OUT RS-232000000
4,16, 23 R_IN RS-2320 00000
5,17, 22 R_OUT TTL/CMOSO 0 00000000 o0oooooooooooooooooooo
6,7,18, 19,21 T_IN TTL/CMOSO OO0 0000V cOOOOODOO000000000oo0oon
8 GND gooo
9 Vce 04.75v005.25v0 0
10, 12 Cl+, C1- goooooooooooooooon
11 V+ +2VocO000000000000O0
13, 14 C2+, C2- goooooooooooooooon
15 V- 2Vc0 000000000000
MAX208E
ooad ooad ooad
1, 2,20, 24 T_OUT RS-2320 00000
3,7,16, 23 R_IN RS-232000000
4,6,17, 22 R_OUT TT/CMOSO O OO0OO0OO0U000O0O0000ooooU00OooooOoooooooog
5,18, 19,21 T_IN TTL/CMOSO 000000V OODOOO0ODOO000O000o0ooooo
8 GND gooo
9 Vce 04.5v005.5v00
10, 12 C1l+, C1- gO0000o0o0ooooooOoooooo
11 V+ +2VocO0 000000000000
13, 14 C2+, C2- goo0oo0oooooooooooooo
15 V- 2VocO000000000000O0

MAXIMN
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MAX211E/MAX213E/MAX241E

ooo ooo ooo
1,2,3,28 T_OUT RS-2320 00000
4,9, 18, 23, 27 R_IN RS-232000000
58 19 22 26 R OUT TTL/CMOSO O DO O0O00OMAX213EDEND 10 000 RAORSO O OO0000000000000O0
o - MAX211E/MAX241E000000000000000D0O00O0O000D0O0
6,7,20,21 T_IN TT/CMOSO 0 0 0 0 0 0 MAX211E0 MAX213E0 MAX241ED OVcO D00 000000000000000
10 GND oooao
11 Vcc +4.5v0 05.5v0 0
12,14 C1+, C1- ooooooooooOoooooooo
13 V+ +2VocO0 000000000000
15,16 C2+, C2- ooooooOoooooooooon
17 V- 2VecO 000000000000
” EN Dooo0ooooooooonD 00"(MAX211ED MAX241E)
EN pooooooooooooon 0o0r(MAX213E)
25 SHDN 000000000000000 00"(MAX211E0D MAX241E)
SHDN pooooooooooooon O0o0r(MAX213E)

|
SHDN

+
+5.5V Pﬁ!%

0.1pF*
T

] Cl+ Vee

O |, ZMLAXIL
MAX206E .
w2\, MAXETTE

S vaxo13e
MAX241E

TIT0TS5

0.1pF*
T e
400k

+5.5V 11—

0V OR+5.5V
DRIVE

+5.5V (0V) >

Vit

T_0UT

(') ARE FOR MAX213E
* 1uF FOR MAX241E

CAPACITORS MAY BE
POLARIZED OR UNPOLARIZED

NV
INPUT
oV
—| | <— OUTPUT ENABLE TIME
£ 135V
i<
OUTPUT 08
CL =150pF
+3V
EN ov
NOTE: _ INPUT | <«— OUTPUT DISABLE TIME
POLARITY OF EN
IS REVERSED VoH - 0.1V
FOR THE RECEIVER AN ™
MAX213E outPUTS T Rk
VoL +0.1V

01000000000000000(MAX206E/
MAX211E/MAX213E/MAX241E)

0D2000000000000000000000
0000 O (MAX205E/MAX206E/MAX2 1 1E/
213E/241E)
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Y ’F% *

0.1pF*

Cl+ Vee Vi

T

]

T_|c1- ZMAXIM
[+

0.1pF*

MAX2_ _E v % |L_\_

C2+
0L1pF* + Vee e

SHON (SHDN)

MINIMUM SLEW-RATE TEST CIRCUIT

(') ARE FOR MAX213E
*1uuF FOR MAX232E/MAX241E

TRANSMITTER INPUT PULL-UP RESISTORS, ENABLE, AND SHUTDOWN ARE NOT PROVIDED ON THE MAX202E, MAX203E, AND MAX232E.
ENABLE AND SHUTDOWN ARE NOT PROVIDED ON THE MAX207E AND MAX208E.

T
L— Cir Vee Vi
T ¢i- AMAXIV

MAX2_ _E V- +
+ Cos Vee N V%|__\:_

400k

-
0V (+5V) B

0V (+5V) m— SHDN (SHDN)

MAXIMUM SLEW-RATE TEST CIRCUIT
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00000000000000000000MAX205E/
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obooooooooooooooOoooobooOooobo
goood
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oobobooboRrs23200o0cMosOO0OOOO0OO
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0.8V 24v0 0 0O0OOEA/TIA-232E00 0000
ob+3vO0ooooooooooooobooboon
OO00ORs-23200000TTL/CMOSOOODOCOOO
oooooooooo

osvioooooooooooooooobooooono
obooooooooooooobooobooooboooon
oooooooooboskeODOOoOoooooooo
gobooooooooooooobooOooboooooo
ooobobaogoooogo

oooooooooooobsvOoOoooooooooo
gobooooooooooooobooOooboooooo
gooooooooooooooooobooooDoOooo
goooooooo

OO0000000O0MAX21BED0RAORSO 00000
ooooooooooooo

gboobooooobooooooo
(MAX205E/MAX206E/MAX211E/
MAX213E/MAX241E)

gobooobooobOoOooOobOOooOoboOoboboOoobobOoon
gooov+0OvVecOOOOoDOOoooov-oboooo
goboooobooboooboOoooooboboooDboo
goooOoooo0oooo0ooooDooO0ooonapA
(MAX213E0 15pA) 00 0000000000000
00000000o00000ms0000@sono)o

gooo

RAODRSOOOOMAX213E00000O00O0O0O0DO0O0
ooo000o0o0oooo0o00ooooo0O0(@i1a0O
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00 MAX211E/MAX241E(EN) 0000000000
D0000O 0O0’0000MAX213E(EN)0 0O
OO0 00"00000MAX205E/MAX206E/
MAX211E/MAX241E(SHDN)O D OO DO0O0000
00000000 007000 0MAX213E(SHDN)O
ooOoDO* 00" 000
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fok
PART (kHz)
MAX202E 230
MAX203E 230
MAX205E-208E 200
MAX211E/213E 200
MAX232E 140
MAX241E 30

g400000000o000oooo
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00O000O0MAX213E00000000O00
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OO0+ as5kvOESDOOOOOOOOOOOODOOOO
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goooooooooooooooooooooboooon
goooooooooobooboesDOOOOOOO
gooooesbO0ooOoooOoOobooOoboeoOOoOO
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MAX202E/203E-MAX213E0 MAX232E/MAX24 1E
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3) EC1000-4-20 00000000000+ 15kv

ESDOODODO
ESDOO0OOCOOOOOO0O0OOO0O0O0O0O0O0O0O0OO
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MAXIMN

MAX211E
3v ' T ‘
wi oo L : o

V+

A0V Fo

00 MAX211E0O

0 1a. MAX205E/MAX206E/MAX211E/
MAX241E0 00000000

—=— | OPERATION
SHDN | EN STATUS Tx Rx

o | o |Normal All Active All Active
Operation

o |1 |Normal All Active All High-Z
Operation

1 X | Shutdown All High-Z All High-Z

X =Don't Care

0O1b. MAX213EOOOODOOOOO

Rx
SAON | en | OPERATION 1,
1-3 4,5
0 0 | Shutdown All High-Z| High-Z High-Z
0 1 | Shutdown All High-Z | High-Z Active*
1 | o |Normal All Active | High-z | High-Z
Operation 9 9
1 1 Normal_ All Active Active Active
Operation

*Active = active with reduced performance
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MAX202E-MAX213E, MAX232E/MAX241E

+ 15KV ESDO O O+5VO ORS2320 00000

Rc 1M Rp 1500Q

DISCHARGE
RESISTANCE

CHARGE-CURRENT
LIMIT RESISTOR

DEVICE
STORAGE UNDER
CAPACITOR TEST

VOLTAGE Cs
DC 100pF

O06a. 0OO0OOO0OOOOOESDOO

Rc 50M to 100M Rp 330Q

DISCHARGE
RESISTANCE

CHARGE CURRENT
LIMIT RESISTOR

HIGH-
VOLTAGE Cs

> DEVICE
UNDER
» TEST

STORAGE
CAPACITOR

SOURCE

0 7a. [EC1000-4-2 ESDUOOOOO

Ip 100%
0% | —

r PEAK-TO-PEAK RINGING
(NOT DRAWN TO SCALE)

AMPERES
36.8%
10% ’\
0
0 TIME —3-

tRL
- — ip_
CURRENT WAVEFORM

Oeb. OO0O0DOOOOOOOOOO
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Oo0OO00EC1000-4-20 0000000000000
00000000000000000D0EC1000-4-2
gespoo0ooO0OoOoooO0O0oOOboOo0oOooOooboOon
00o00ooO000o00000 7b0EC1000-4-20 0
O040&vESDOOOOOOOOOOODOODODO

gbooooooooooobooOoooooooooo
goooooooooooooooooooooooo
goooobooooooooo
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MAX241E0 1pyFO0O0O0O0OO0O0O0O0O0OCDOOOOOO
yFrO000000C0CODOO0OO0O00O0OO0ODOOO0O00O
oooooooooooobooooOoobooaurOnOnO
gooooobooooooooooooobobooooo
goboooooDooooobooooboooooboo
gobooooooooooooooooooooooo
oooooooooooooooooooooo)g
gbobooooooboooboooooooobooooooo
OESROOv+O0OV-0000000000000O0O0
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oooooo0ooobo@opurOonD)DOoOonOODOO
goooobov+ooov-oooooobooooooboooo
000MAX203EO OMAX205e0 0 000D00ODO
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ob0o.auFdVecOOOODOOODOOOOODOODOO
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02 EIA/TIAO 232E0V.280 0

V+&Vv-0O0O0OO000

0D0000O0OV+0V-000000000000000
000000000000000000000000
00000000000000D0000000000
000@OWFDO0)0DO00O00OV+O00OV-00
0000000000000000000000

ooooooooobooo

ubobooboooboilooooboooooooboooao
gooooobooboobooooooooooooan
goooooboooobooooboooobooo
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000000000000 2120kps0 00000000
O00RS-2320+ 5.0v000000000000
0000000000000 220kbsO 0000000
000000D0OOdO Transmitter Output Voltage vs.
Load Capacitance0 0000000 OODODOODODOO
ooopooooo@oooooooo)yeooooo
00oooooooooo

EIA/TIA-232E, V.28
PARAMETER CONDITIONS SPECIFICATIONS
0 Level 3kQ to 7kQ load +5V to +15V
Driver Output Voltage
1 Level 3kQ to 7kQ load -5V to -15V
Driver Output Level, Max No load +25V
Data Rate 3kQ <RL < 7kQ, CL < 2500pF Up to 20kbps
0 Level +3V to +15V
Receiver Input Voltage
1 Level -3V to -15V
Receiver Input Level +25V
Instantaneous Slew Rate, Max 3kQ < RL < 7kQ, C < 2500pF 30V/us
Driver Output Short-Circuit Current, Max 100mA
V.28 1ms or 3% of the period
Transition Rate on Driver Output
EIA/TIA-232E 4% of the period
Driver Output Resistance -2V < VouTt < +2V 300Q

MAXIMN
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MAX202E-MAX213E, MAX232E/MAX241E

+ 15KV ESDO O O+5VO ORS2320 00000

03. EIA/TIAEO 232E00V.24000
gooooooobpBoOOODOOO
PIN CONNECTION

Received Line Signal

1 Szltlzgt(():ra(r?%TGDt;list, Handshake from DCE
DCD)

2 Receive Data (RD) Data from DCE

3 Transmit Data (TD) Data from DTE

4 Data Terminal Ready Handshake from DTE

5 Signal Ground Sizfr?;esnce point for

6 Data Set Ready (DSR) Handshake from DCE

7 Request to Send (RTS) Handshake from DTE

8 Clear to Send (CTS) Handshake from DCE

9 Ring Indicator Handshake from DCE

ooooooooooo@o)

TOP VIEW
P

C1+ E El Vee

v+ [2] 15] GND
-] maxam ful Tout

co+ [4]  mAXa02e  [13] R1N
o E MAX232E E RIOUT

v- 6] [11] TIIN

T20UT [7 | [10] TaN
RaiN [8 ] 9] RoouT

DIP/SO

PIN NUMBERS ON TYPICAL OPERATING CIRCUIT REFER TO DIP/SO PACKAGE, NOT LCC.

* 1.0uF CAPACITORS, MAX232E ONLY.

!
+5V INPUT o F‘E 01}1};
T 63V
= |16
1 Vee 2
o1 Ve 0V
01pF IF 3 5V T0 +10V
6.3V T2 o VOLTAGE DOUBLER 5 o
Y :
C2+ V-
ot = | +H0VT0-10 0.1uF
16v "2 G2 OLTAGE INVERTER L e
1 | T {>¢ TouT f14
TTL/CMOS RS-232
INPUTS OUTPUTS
10 | T2IN [> ToouT | 7
12 | R10UT ﬂ RIIN 13 o
TTL/CMOS 5 RS-232
OUTPUTS INPUTS
9 | 8
K

R20UT @ — R2IN

5|
GND =
15

B
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ooooooooooo@o)

TOP VIEW
P
T2 1] [20] RoOUT
Tin [ 2] [19] RoIN
R10UT [ 3] 18] T20UT
ki (4] _ammam [i7] v
ToUT[5|  MAX20E  |3g] co-
6N [ [15] co+
vee [7] [14] v+ (C1)
cte (v4) 8] [13] c1-(C14)
GND [g] [12] V- (C2+)
co- (v 10} [11] cos (c2)
DIP/SO

PIN'NUMBERS IN () ARE FOR SO PACKAGE

45V INPUT
0.14F 7
|+7.
— 7
+5V Vee
400k
2 | TN ToUT | 5
- >
TIL/CMOS w
INPUTS 400k
R Al {@c ToouT | 18
3 | riour @ RIN | 4
-] o L«
TIL/CMOS 5
OUTPUTS
20 | reour o{} = R
DONOT MAKE ( 8(13) ab 11(12)
CONNECTIONTO{ ol G+ C2 "
THESEPINS L1304)] o
12010
s (Tl “ Tl
INTERNAL 10V v i
+
POWERSUPPLY M8\,

RS-232
OUTPUTS

RS-232
INPUTS

MAXIMN
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MAX202E-MAX213E, MAX232E/MAX241E

+ 15KV ESDO O O+5VO ORS2320 00000

ooooooooooo@o)

45V INPUT
TOP VIEW OF )+ |
= 12
Vee
+5V
400k
- TI0UT N
] Rl T>1 3
+5V
400k
T20UT
A R T>2 4
+5V
T 400k
Ta0uT [1] [24] R Tvemos ) - 15| T T>3 T30UT) 2 RS-232
13007 [2] 23] R3ouT INPUTS w5 ouTPUTS
TiouT [3] 22] T5iN 400k
T20uT [4] 21] son p16]TIN Q1 T,
S Py OL @
RooUT [ ] [19] T50uT 400k
MAX205E T50UT
A R 19
TN [7 18] Ra > 15 —>)
TN [8 17] Raour ~ 9| Riout _ RIN] 10
< RI <
R10UT [9] [16] Ta o
RIN [10] [15] T3y
oo [11] [14] RsouT 6| roout N
- R2 <
vee [12] [13] RsiN
9 5k
DIP bl
TTL/CMOS ) ¢ 23| R3OUT w3 ~ R3NJ24 _ | RS-232
UTPUTS ) — (INPUTS
9 5k
<7 Rt ﬁ RAN| 18 o
14] rsour = 1
- o ﬁ islll REIY
2N stoN |2
GND
1

16 MAXIMN
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oooooooooogo@o)

TOP VIEW
P
T30UT [1] [24] 14007
TouT [2] 23] Ran
To0UT [3] 22] ReouT
RIN [4 [21] sHoN
RioUT [5 20] &N
T2IN E maxim %TMN
MAX206E
TN [7 18] Tain
GND [8] 17] RaouT
vee [9] [16] Ran
ct+ [io] [15] V-
v+ [1] [14] co-
ci- [12] [13] co+

DIP/SO/SSOP

+5V INPUT 0.1pF
(RTTN. 6.3V
DE— 5
= 9
Vee
ﬁ Cl+ Vi n
O1F T 1 +5V T0 +10V
6.3V C1- VOLTAGE DOUBLER 01.1qu
13 6
C2+
+ +
01y L +10V T0 -10V V- %15
et C14]co-  VOLTAGE INVERTER L
+5V
400K
> T10UT
(  TJTIN o ouT| o w
+5V
400k
T20UT
] R }o_ 3
TTL/CMOS 5V RS-232
INPUTS 400k OUTPUTS
T30UT
o 18f T3 }O_ 1,
+5V
400k
19 T40UT
L~ TN >T4 2% )
~ 5| RiouT m RINE4 o
TIL/ICMOS ) 22 R20UT 0 = RN 23 o\ RS-232
OUTPUTS INPUTS
L 5k
_ 17| R3ouT e ran] 16
N J
L 5k
=l L sron |2
GND
_18

MAXIMN
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MAX202E-MAX213E, MAX232E/MAX241E

+ 15KV ESDO O O+5VO ORS2320 00000

ocooooogooooo@o)

TOP VIEW

Ts0uT [1]
TouT [2]

MAXIM
MAX207E

[24] Ta0UT
23] RoiN
22] RoouT
[21] 5N
[20] T50UT
[19] Tamv
18] Tain
17] RaouT
[16] RaiN
14] co-
[13] cor

DIP/SO/SSOP

+5V INPUT 0.1uF
0.1y Y 63V
|+—_' ] +
= 9
Vee
10 1
S Bl Vi
01 T 1 +5VT0 +10V
3y r—s C1-  VOLTAGE DOUBLER 01.165;
: 1
C2+
- 15 +
01 14 +0VT0-10V -
oy 4 c2- voLTAGE INVERTER L
+5V
400k
~ 7| TN >ﬁ Tout)2 N
+5V
400k
~ gl TN >T2 T200T| 3
+5V
400k
Tiemos J o 18] TN 4TS T30UT| 1 RS-232
INPUTS OUTPUTS
+5V
400k
19] T4IN > L1 PYIRG
+5V
400k
L; 21] T5IN T>5 T50UT| 20
o e > )

o L) <R1 o RINI4 o~
TTL/CMOS 22| Re0UT o = RN 2 o | RS2
QUTPUTS % INPUTS

5k
17] R3out <R3 RIINJ 16 g
N J
GND
_1s
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oopoooooooogo@ma) g
TOP VIEW k
+5V INPUT 01yF N
0.1yF Y 63V o
ﬁ"*—:-% * N
= 9
Vee
L) P wl l;l'l
0.1yF +5VTO +10V
oav T2l c1- voLTAGE DOUBLER 0.14F g
: 13 16V
C2+
+
01F €L avtoov v PR >
sy C14f co-  voLTAGE INVERTER ue *
+5V N
400K -
5| TIN TIUT 2 )
P > * Al F— u
T20uT [1] [24] T30uT 45V m
400K -
ot 2] 5] 18] TN T20UT| 5
Ran [3] [22] Rsout > 12> > g
v S-232
RoOUT [4 21] T4IN TTL/CMOS b R
E % INPUTS 400k OUTPUTS b
TN [5 20] 40T
MAXIMN k] RELED SR 130T 24 k
RiouT [ ] [19] Tam N
MAX208E 45V
RN [7] 18] T2 400K W
ano [8] [17] Raout 2]t 3 T>4 Tz, | N
vee [9] [16] Rai m
6| R1our RIN 7 o
ct+ [10] [15] v- «—1——<Rif—e < g
v+ [11] 14] c2- %W >
ct- [12] [13] co+ L x
4] Reour <R2 RN|S o
DIP/SO/SSOP N
TTL/CMOS 5k RS-232 D
QUTPUTS INPUTS -
22| Raour <R3 RIN] 23 m
17| raout — nanj e
(o< -
5k
G
_1s

MAXIMN 19




MAX202E-MAX213E, MAX232E/MAX241E

+ 15KV ESDO O O+5VO ORS2320 00000

oooopoooooog@o)

J5VINPUT 01yF*
\ :
TOP VIEW ) 6.3V
I it
0.1uF I 17
= 1[G v 13
] + CC V+
0P TR gy 45V T0 +10V
oav Cthcr vormage ousLen 0.1pF*
' 15 16V
C2+
+
01 J—_w At P Iil
Yoy C16f - voLTAGE INVERTER -
+5V
400k
- T10UT
S T >T1 2
+5V
400k
T30uT [ 28] T40UT T20UT
sout [1] 28] 400 i Al T>2 3
Tiout IZ ZI R3IN TTL/CMOS +5V RS-232
T20UT [3] 26] R3ouT INPUTS 400k oUTPUTS
RN [4] 25] sHON (SHON) ] RETTD O LTI S
R20UT |5 24| EN(EN) +5V
E 100K
7N [6] 23] Rai
MAX211E o1 | T4IN T40UT] 28
mn 7] mAxe13E a2 maour U ) <> )
MAX241E
RioUT [8] 21] Tan ~ gl mour anl g
-+ R1 L 4 <
RiN [9] 20] T2 o
GND [10] 1] RsouT
Veo [11] i8] rin 5] reour =1 nfe
ct+ [12] [17] v-
L
v+ [13] [16] co- S
o 14 5] c2r TIL/CMOS ) 26| RaoUT 1o manfor | rsan
oUTPUTS INPUTS
SO/SSOP . N
<2 raour ﬁ RaNf 23 o
19 rsour = R 18
SRR
() ARE FOR MAX213 ONLY 1 5K
* 1.04F CAPACITORS, MAX241E ONLY
p A ENEN) SHON (STDM) |- 2t
GND
_L1w0
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+ 15KVO ESDO O O+5VO ORS 232000000

o
PART TEMP. RANGE PIN-PACKAGE PART TEMP. RANGE PIN-PACKAGE

MAX202ECPE 0°C to +70°C 16 Plastic DIP MAX208ECNG 0°C to +70°C 24 Narrow Plastic DIP
MAX202ECSE 0°C to +70°C 16 Narrow SO MAX208ECWG 0°Cto +70°C 24 SO
MAX202ECWE 0°C to +70°C 16 Wide SO MAX208ECAG 0°Cto +70°C 24 SSOP
MAX202EC/D 0°C to +70°C Dice* MAX208EENG -40°C to +85°C 24 Narrow Plastic DIP
MAX202EEPE -40°C to +85°C 16 Plastic DIP MAX208EEWG -40°C to +85°C 24 SO
MAX202EESE -40°C to +85°C 16 Narrow SO MAX208EEAG -40°C to +85°C 24 SSOP
MAX202EEWE -40°C to +85°C 16 Wide SO MAX211ECWI 0°C to +70°C 28 SO
MAX203ECPP 0°C to +70°C 20 Plastic DIP MAX211ECAI 0°C to +70°C 28 SSOP
MAX203ECWP 0°C to +70°C 20 SO MAX211EEWI -40°C to +85°C 28 SO
MAX203EEPP -40°C to +85°C 20 Plastic DIP MAX211EEAI -40°C to +85°C 28 SSOP
MAX203EEWP -40°C to +85°C 20 SO MAX213ECWI 0°C to +70°C 28 SO
MAX205ECPG 0°C to +70°C 24 Wide Plastic DIP MAX213ECAI 0°C to +70°C 28 SSOP
MAX205EEPG -40°C to +85°C 24 Wide Plastic DIP MAX213EEWI -40°C to +85°C 28 SO
MAX206ECNG 0°C to +70°C 24 Narrow Plastic DIP MAX213EEAI -40°C to +85°C 28 SSOP
MAX206ECWG 0°C to +70°C 24 SO MAX232ECPE 0°C to +70°C 16 Plastic DIP
MAX206ECAG 0°C to +70°C 24 SSOP MAX232ECSE 0°C to +70°C 16 Narrow SO
MAX206EENG -40°C to +85°C 24 Narrow Plastic DIP MAX232ECWE 0°C to +70°C 16 Wide SO
MAX206EEWG -40°C to +85°C 24 SO MAX232EC/D 0°C to +70°C Dice*
MAX206EEAG -40°C to +85°C 24 SSOP MAX232EEPE -40°C to +85°C 16 Plastic DIP
MAX207ECNG 0°C to +70°C 24 Narrow Plastic DIP MAX232EESE -40°C to +85°C 16 Narrow SO
MAX207ECWG 0°C to +70°C 24 SO MAX232EEWE -40°C to +85°C 16 Wide SO
MAX207ECAG 0°C to +70°C 24 SSOP MAX241ECWI 0°C to +70°C 28 SO
MAX207EENG -40°C to +85°C 24 Narrow Plastic DIP MAX241ECAI 0°C to +70°C 28 SSOP
MAX207EEWG -40°C to +85°C 24 SO MAX241EEWI -40°C to +85°C 28 SO
MAX207EEAG -40°C to +85°C 24 SSOP MAX241EEAI -40°C to +85°C 28 SSOP

MAXIMN

*Dice are specified at Ta = +25°C.
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ogoooog

MAX202E/MAX232E

V+ C1+ Vee GND

— T10UT

(2.032mm)

TRANSISTOR COUNT: 123
SUBSTRATE CONNECTED TO GND

MAX202E-MAX213E, MAX232E/MAX241E

goooo

0.117"
(2.972mm)

MAX205E/MAX206E/MAX207E/MAX208E
TRANSISTOR COUNT: 328
SUBSTRATE CONNECTED TO GND

22

MAX211E/MAX213E/MAX241E

TIO0UT  T40UT
T20UT | T30UT | R3IN
k| & & | g3gur
0 mij SHDN (SHDN)
R2IN )
R20UT
T2IN _ "
EN (En) 0.174"
T1IN (4.420mm)
R10UT . R4IN
R1IN |
R4OUT
GND T4IN
T3IN
R50UT
R5IN
v

V+ C2+
0.188"
(4.775mm)

(') ARE FOR MAX213E ONLY

TRANSISTOR COUNT: 542
SUBSTRATE CONNECTED TO GND

MAXIMV



+ 15KVO ESDO O O+5VO ORS 232000000

Ooooon
INCHES MILLIMETERS
|——  —] DIM
MIN | MAX | MIN [ MAX
| £ —— -] A = 0.200 — 5.08
‘ D ‘ + Al | 0.015 - 0.38 —
+ A \ A3 A2 | 0125 | 0175 | 3.8 | 4.45
A A2 * A3 | 0055 | 0.080 | 1.40 | 2.03
¥ ] ] B | 0.016 | 0.022 | 0.41 | 056
* — B1 | 0045 | 0065 | 1.14 | 165
A * i ' C | 0008 | 0012 | 020 | 030
L a1 i - i D1 [ 0.005 | 0.080 | 013 [ 2.03
¥ il 0715 y E | 0.300 | 0.325 | 7.62 | 8.26
. E1 | 0240 [ 0310 | 610 | 787
€ el || l—B1 oA e | 0.100 - 2.54 -
B | | o eA | 0.300 - 7.62 -
-———eB —— eB | - 0.400 - 10.16
$‘ = D1 L | 0115 | 0150 | 292 | 381
e T R R . INCHES _ |MILLIMETERS
Plastic DIP  [PKG.|DIM |PINS-pi— i N T Max
PLASTIC P | D | 8 [0348]0390] 884 | 9.01
DUAL-IN-LINE P D 14 |0.735 | 0.765 | 18.67 | 19.43
P | D | 16 |0.745 | 0.765 | 18.92 | 19.43
PACKAGE P | D | 18 |0.885 | 0.915 | 22.48 | 23.24
=7 fe—m (0.300in.) P | D | 20 [1.015 |1.045 |25.78 | 26.54
N | D | 24 | 1.14 | 1.265 | 28.96 | 32.13
21-0043A
o INCHES MILLIMETERS
MIN [ MAX | MIN | MAX
A 0068 | 0078 | 1.73 | 1.99
Al | 0002 | 0.008 | 005 | 021
B | 0.010 | 0.015 | 025 | 0.38
— C | 0.004 | 0.008 | 0.09 | 020
o % D SEE VARIATIONS
E * I%l C’* E | 0205 | 0.209 | 520 | 5.38
\ e | 0.0256BSC 0.65 BSC
¢ T ﬁ H | 0301 [ 0311 | 7.65 | 7.90
— L [0.025 | 0037 | 063 | 095
c L —| | o 0’ 8 0 8
INCHES  |MILLIMETERS
PIMIPINS 0N TMAX | MIN | MAX
D | 14 |0.239|0.249 | 6.07 | 6.33
** *¢ * SSOP D | 16 |0.239|0.249 | 6.07 | 6.33
S Y D | 20 |0.278|0.289 | 7.07 | 7.33
Nintnt \\II'II'II'IITi A SHRINK D | 24 |0317|0.328| 8.07 | 833
ol * * SMALL-OUTLINE D | 28 |0.397 |0.407 | 10.07 | 10.33
B Al PACKAGE 21-0056A
- D —
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MAX202E-MAX213E, MAX232E/MAX241E
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INCHES MILLIMETERS
MIN MAX MIN MAX
A | 0.093 | 0.104 2.35 2.65
Al | 0.004 | 0.012 0.10 0.30
0.014 | 0.019 0.35 0.49
0.009 | 0.013 0.23 0.32

DIM

0°- 8°

o |- —||-PB

> — -

—— > |-

(N

0.101mm
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3

0.291 | 0.299 7.40 7.60
0.050 1.27
0.394 | 0.419 | 10.00 | 10.65
0.016 | 0.050 0.40 1.27
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HBH / / HEHH 1

INCHES |MILLIMETERS
T ) DIMIPINS 0 T MAX | MIN | MAX
E H Wide SO D | 16 | 0.398 | 0.413 | 10.10 | 10.50
SMALL-OUTLINE D | 18 | 0.447]0.463 [11.35 | 11.75
PACKAGE D | 20 | 0.496 | 0.512 | 12.60 | 13.00
T . D |24 | 0598|0.614 | 15.20 | 15.60
(0.3001in.) D | 28 | 0.697 | 0.713 | 17.70 | 18.10
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