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Multi-channel RS-232 line driver and receiver with ±

TUDI-MAX3232E

15kV IEC ESD protection function from 3V to 5.0V



 

Figure 1. Pin Diagram

 
 
 
 
 
 

          

          

          

Features
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TUDI-MAX3232E
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● Industrial PC
● Wired network
● Data center and enterprise-level networking 
● Battery-powered system
● PDA
● Notebook computer? Portable computer
● Handheld computer
● Handheld device

Applications

The MAX3232E device consists of two line drivers, two line receivers, and a dual-path charge 
pump circuit with pin-topin (serial port connection pins, including GND) ±15kV IEC ESD 
protection. The device meets the requirements of TIA/EIA-232F and provides an electrical 
interface between asynchronous communication controllers and serial port connectors. The 
charge pump and four small external capacitors support single-supply operation from 3V-5.
5V. The device operates at data signal transmission rates up to 250kbit/s and the driver 
output slew rate is maximized at 30/μs. 

Description

● ESD protection for RS-232 bus pins
– ±15kV (HBM)
– ±8kV (I61000-4-2, contact discharge)
– ±15kV (IEC61000-4-2, air gap discharge
● Meets or exceeds requirements of TIA/EIA-232
-F and ITU V.28 standards
● Powered by 3V to 5.5V VCC power supply
● Data rates up to 250kbit/s
● Two drivers and two receivers
● Low power current: 30μA (typical)
● External capacitors: 4 × 0.1μF
● Accepts 5V logic input and 3.3V
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Pin description
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（If there is no additional explanation,typical value is tested when VCC=+3.3V,Temp=25℃,C1-C4=lμF）

Logic Input Electrical Characteristics
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The maximum limit parameters means that exceeding these values may cause irreversible damage to the device. Under 
these conditions, it is not conducive to the normal opration of the device. The continuous operation of the device at the 
maximum allowable rating may affect the reliability of the device. The reference point for all voltages is ground.

Parameter limit
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TUDI-MAX3232E

-40~125



（If there is no additional explanation,typical value is tested when VCC=+3.3V,Temp=25℃,C1-C4=lμF）

Transmitter Output Electrical Characteristics

（If there is no additional explanation,typical value is tested when VCC=+3.3V,Temp=25℃,C1-C4=lμF
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）

Receiver Input Electrical Characteristics

（If there is no additional explanation,typical value is tested when VCC=+3.3V,Temp=25℃,C1-C4=lμF）

Receiver Output Electrical Characteristics
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ESD P

Switching Characteristics Parameter

rotection
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（If there is no additional explanation,typical value is tested when VCC=+3.3V,Temp=25℃,C1-C4=lμF）

Supply Current

（If there is no additional explanation,typical value is tested when VCC=+3.3V,Temp=25℃,C1-C4=lμF）
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TEST CIRCUIT

Figure 2 minimum swing rate test circuit
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Figure 4 ESD test model of human body mode

Figure 3 maximum swing rate test circuit

Figure 5 human body mode current waveform

Figure 6 ESD test model of IEC 1000-4-2 Figure 7 current waveform of IEC 1000-4-2 ESD
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RS232 Receiver

The 3232 has two separate receivers that convert the RS-232 signal to the CMOS logic
 output level.

 ESD Protection

All pins of 3232 adopt ESD protection structure,and all driver outputs and receiver 
inputs  have additional electrostatic  protection capability.It can withstand± 15kV ESD
(HBM)discharge,contact discharge above±8KV and air gap dischargeabove±15kV.The 
ESD protection structure can withstand the impact of high voltageESD under all 
conditions,including standard working mode and power-off mode.

 Typical Application

Typical dual-Path application scenarios are shown in Figure 8,where the C1-C5 typical 
capacitance value is 0.1μ F.

 Dual Charge-Pump Operation

3232 has a two-way charge pump inside to support the chip's voltage conversion work.
Dual-electric pump provides +5.5V and-5.5V output voltage in the range of 3.0-5.5V,
Each charge pump requires a capacitor(C1,C2)and an energy storage capacitor(C3,C4)to 
generate V+and V-power supplies,as shown in Fig 8.

 RS232 Transmitter

Convert the TTL/CMOS logic voltage to a voltage compatible with the EIA/TIA-232 
standard.3232 Transmiter can guarantee 250kbps data rate under the worstoperating 
conditions(Parallel load of 3kQresistor and 1000pf capacitor).Transmitter can drive 
multiple receivers in parallel.There is no pull-up resistance inside the input terminals 
T1IN and T2IN of 3232 transmitter.If the transmitter is not used,theunused input 
terminals T1IN and T2IN can be connected to GND or VCC.

Description
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Figure 8 Typical dual-Path application scenarios

Order information

TUDI-MAX3232E
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Package SSOP16

第10页,共14页

TUDI-MAX3232E



WWW.SZTDBDT.COM

Package TSSOP16
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Package 
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SOP16
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Package 
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SMD16
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Important statement:

●TUDI Semiconductor reserves the right to modify the product manual without prior notice! 
Before placing an order, customers need to confirm whether the obtained information is the 
latest version and verify the completeness of the relevant information.

●Any semi-guide product is subject to failure or malfunction under specified conditions. It is 
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor 
products for system design and whole machine manufacturing.And take the appropriate 
safety measures to avoid the potential in the risk of loss of personal injury or loss of property 
situation!

●TUDI Semiconductor products have not been licensed for life support, military, and 
aerospace applications,and therefore TUDI Semiconductor is not responsible for any 
consequences arising from the use of this product in these areas.

●If any or all TUDI Semiconductor products (including technical data, services) described or 
contained in this document are subject to any applicable local export control laws and 
regulations, they may not be exported without an export license from the relevant authorities 
in accordance with such laws.

●The specifications of any and all TUDI Semiconductor products described or contained in 
this document specify the performance, characteristics, and functionality of said products in 
their standalone state, but do not guarantee the performance, characteristics, and 
functionality of said products installed in Customer's products or equipment. In order to verify
 symptoms and conditions that cannot be evaluated in a standalone device, the Customer 
should ultimately evaluate and test the device installed in the Customer's product device.

●TUDI Semiconductor documentation is only allowed to be copied without any alteration of 
the content and with the relevant authorization.TUDI Semiconductor assumes no 
responsibility or liability for altered documents.

●TUDI Semiconductor is committed to becoming the preferred semiconductor brand for 
customers, and TUDI Semiconductor will strive to provide customers with better performance 
and better quallity products.

TUDI-MAX3232E
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