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FEATURES

® Output voltage levels are compatible with input levels
of CMOS and TTL integrated circuits

Meets All EIA/TIA-232E and V.28/V.24 Specifications
Supply voltage range from 5.5V

Low input current: 1.0pA at 25°C

Output current 30mA

Available in SOP-16 Package

APPLICATIONS

® Portable Computers
Battery-Powered RS-232 Systems
Interface Translation

Low-Power Modems

Terminals

ORDERING INFORMATION
Device Package

MAX232ESE SOP-16

* Refer to the ordering information for the details.

DESCRIPTION

The MAX232ESEis a dual driver/receiver of RS-232 standard with a single supply voltage and bipolar output
voltage of the transmitter formed by a built-In voltage multiplying generator on four 1.0pF external capacitors,
designed for use in state-of-the-art high performance computing systems, high-speed electronic devices with high
reliability of information exchange between remote objects.

Input voltage levels are compatible with standard CMOS and TTL levels.

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL MIN. MAX. UNIT
Supply Voltage Vee -0.3 6.0 \%
Transmitter High Output Voltage V., Vce-0.3 9.8 \%
Transmitter Low Output Voltage V. -9.0 0.3 \%
Transmitter Input Voltage V1N -0.3 V.+0.3 \Y
Receiver Input Voltage VRN -20 20 \%
Voltage Applied to Transmitter Output Vr1out V-0.3 V.+0.3 \Y
Voltage Applied to Receiver Output VRrout -0.3 Vccet0.3 \%
Storage Temperature Range Tste -65 150 °C
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RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL MIN. MAX. UNIT
Supply Voltage Vee 4.5 5.5 \%
Transmitter Input Voltage V1N 0 Vee \Y
Receiver Input Voltage V&N -20 20 \/
Output Current of Transmitter Short Circuit Isc - +60 mA
Ambient Temperature Range Ta -40 +85 °C
ORDERING INFORMATION
Package Oder No. Package Marking Compliance Supplied As
SOP -16 MAX232ESE MAX232ESE RoOHS, Green Tube
MAX 232 | > Level A
Package Type S: SOP-16

Temperature

Root Name

v

Product Code

v

E: -40°C ~ 85°C
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PIN CONFIGURATION
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Pin No. Pin Name Pin Description
1 Cl+ Terminal for Positive Charge-Pump C1 Capacitor
2 V+ Positive Voltage Generated by the Charge-Pump
3 C1l- Terminal for Negative Charge-Pump C1 Capacitor
4 Cc2+ Terminal for Positive Charge-Pump C2 Capacitor
5 C2- Terminal for Negative Charge-Pump C2 Capacitor
6 V- Negative Voltage Generated by the Charge-Pump
7 T20UT RS-232 Driver Output (Levels RS-232)
8 R2IN RS-232 Receiver Input (Levels RS-232)
9 R20UT RS-232 Receiver Output (Levels TTL/CMOS)
10 T2IN RS-232 Driver Input (Levels TTL/CMOS)
11 T1IN RS-232 Driver Input (Levels TTL/CMOS)
12 R10OUT RS-232 Receiver Output (Levels TTL/CMOS)
13 R1IN RS-232 Receiver Input (Levels RS-232)
14 T10UT RS-232 Driver Output (Levels RS-232)
15 GND Ground
16 VCC Supply Voltage Input
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TYPICAL APPLICATION CIRCUIT

1.0puF
5V Supply . M
fl.ow:
— 16
1 VCC
T Cil+
1.0pF + V+ 2
.0p 3
L C1-
T4 C2+ V- *\‘6
1.0pF : 1.0pF
— il
C2-
| 11 | T1IN T10UT | 14
TTL/CMOS
Inputs
| 10 | T2IN T20UT 7
12 | R1OUT R1IN | 13
<1
TTL/ICMOS %K
Outputs
9 R20UT — R2IN 8
<1
=
GND
T
FUNCTION TABLE
INPUT OUTPUT
(RIN, TIN) (ROUT, TOUT)

L (Low Level)

H (High Level)

H (High Level)

L (Low Level)

RS-232
Outputs

RS-232
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ELECTRICAL CHARACTERISTICS

(Limits in standard typeface are for Ta=25°C, and the limits in boldface type apply over full operating temperature range.)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Vcc =55V 10.0
Supply Current lcc Vi = OV - - 14.0 mA
Receiver Parameters
Hysteresis Voltage Vh Vee = 5.0V 83 - 28 \%
On (Operation) Voltage Von Vo 0.1V, loL < 20pA ; ) gg Vv
Vo 2 Vce- 0.1V 0.8
Off (Dropout) Voltage Vot lowt < -204A 0.9 - - \%
I.=3.2mA, Vcc = 4.5V, 0.3
Output Low Voltage VoL Vi = 2.4V - - 04 \%
. lon =-1.0mA, Vcc = 4.5V, 3.6
Output High Voltage Vou Vi = 0.8V 35 - - \%
Input Resistance R Vce =5.0V 38 - ;8 kQ

Transmitter Parameters

Output Low Voltage VoL \FQ(L:C:ZS%EX' Vin =2.0V, - - gé \Y
Output High Voltage VoH \Fgfc:?)%ig' Vi =08V, gg - - Y,
_ _ -1.0
Input Low Current Ii Vce =5.5V, VL =0V - - -10.0 A
i — _ 1.0
Input High Current I Vee = 5.5V, ViH = Vee - - 10.0 LA
Vce = 5.0V, C. =50 - 1000pF, 3.0 ) 30
Speed Of Output Front Charge SR R. = 3.0 - 7.0kQ 57 27 Vius
. Vee = V+=V-=0V 350
Output Resistance Ro Vo = +2V 300 - - Q
Vee= 5.5V Vi=Veo ) ) :28
Short Circuit Output Current Isc VCC__ : mA
0=0V 50
Vi=0 - - 60

Vce = 4.5V, C. = 1000pF, 140
ST RL = 3.0kQ, tw = 7us (for - - kbit/s

120
extreme, tw = 8us)

Speed Of Information
Transmission

Dynamic Parameters

Vec=4.5V,C. = 150pF,

Signal Propagation Delay Time tPHLR _ ~ i i 9.7

When Switching On (Off) (tpLr) :['HL - t?'\L/ = 30V 10.0 us
Signal Propagation Delay Time tpHLT xcc_=oé\l/.5\\// : (EL;OZ\;)OOPF’ ) ) 5.0 s
When Switching On (Off) (teLuT) L= 2V, Vik = 3.0V, 6.0 H

R.=3kQ, tth=ty. < 10ns
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TIMING DIAGRAM
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Figure 1. tpy. and tp y waveforms of Receiver
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Figure 2. tpy. and tp 4 waveforms of Transmitter
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Tin

Tour

Figure 3. ts 4 and tsy,. waveforms of Transmitter

REVISION NOTICE

The description in this datasheet is subject to change without any notice to describe its electrical characteristics
properly.
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Attention

m Any and all HUA XUAN YANG ELECTRONICS products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or other applications
whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with your HUA XUAN YANG
ELECTRONICS representative nearest you before using any HUA XUAN YANG ELECTRONICS products described or contained herein

in such applications.

m HUA XUAN YANG ELECTRONICS assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in products

specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein.

m Specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees of the performance,
characteristics, and functions of the described products as mounted in the customer’s products or equipment. To verify symptoms and
states that cannot be evaluated in an independent device, the customer should always evaluate and test devices mounted in the

customer’s products or equipment.

= HUA XUAN YANG ELECTRONICS CO.,LTD. strives to supply high-quality high-reliability products. However, any and all semiconductor
products fail with some probability. It is possible that these probabilistic failures could

give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire, or that could cause damage to other
property. When designing equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures

include but are not limited to protective circuits and error prevention circuits for safe design, redundant design, and structural design.

m In the event that any or all HUA XUAN YANG ELECTRONICS products(including technical data, services) described or contained herein
are controlled under any of applicable local export control laws and regulations, such products must not be exported without obtaining the

export license from the authorities concerned in accordance with the above law.

m No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including
photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior written permission of HUA

XUAN YANG ELECTRONICS CO.,LTD.

m Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume production.
HUA XUAN YANG ELECTRONICS believes information herein is accurate and reliable, but no guarantees are made or implied regarding

its use or any infringements of intellectual property rights or other rights of third parties.

m Any and all information described or contained herein are subject to change without notice due to product/technology improvement, etc.

When designing equipment, refer to the "Delivery Specification" for the HUA XUAN YANG ELECTRONICS product that you intend to use.
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