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High ESD-Protected, Fail-Safe, Single Supply RS-232 Transceivers
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Features

@®ESD Protection for RS-232 Bus Pins up HEHEHEBEHRABH
to £15kV Human Body Model
@®Single +5V Power Supply

@ Low Power, Icc 15mA Maximum O

@ Operates up to 250kbps HEHHEEHHEH
@®Receiver Noise Filter

@ Latch-Up Performance Exceeds 200mA

SOP16

I HAAAAHE

Applications

O
®Notebook and Palmtop Computers j H H H H H H If
@ Battery-Powered Equipments
@®Hand-Held Equipments TSSOP16

@®POS Terminals

General Description

The UM232EEXE series are low power single supply RS232 interface. The device consists of two line
drivers, two line receivers, and dual charge pump circuit. The device meets the requirements

of TIA/EIA-232 standard and provides the electrical interface between an asynchronous
communication controller and the serial-port connector. The on chip charge pump and four small
external capacitors act as onboard DC to DC converter, allow chip operated from single 5V

supply, eliminating the need for £10V power supplies, reduce cost and board space. The device
operates at data signaling rates over 250kbps. The slew rate of driver is set internally less than
30V/pus and the receivers feature internal noise filtering, eliminating the need for external slew rate
and filter capacitors for reliable operation. The driver inputs and receiver outputs are TTL and
CMOS compatible. UM232EEXE comes in 16 pin DIP, SOP and TSSOP packages, operating over the
commercial and industrial temperature ranges.

The ESD tolerance has been upgraded on these devices to over £15kV for both Human Body
Model and IEC61000-4-2 Air Discharge Method, without latch-up. The device operates with four O.
1uF capacitors, reduce system cost and board space.
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S OP/ll))l;lPI/\Il? S SOP Pin Name Function
1.3 Cl+, Cl= Terminals for Positive Charge Pump Capacitor
2 V+ +2Vc Voltage Generated by the Charge Pump
4.5 C2+, C2- Terminals for Negative Charge Pump Capacitor
6 V- -2Vc Voltage Generated by the Charge Pump
7,14 T OUT RS-232 Driver Outputs
8,13 R IN RS-232 Receiver Inputs
e R OUT RS-232 Receiver Outputs
10,11 T IN RS-232 Driver Inputs
15 GND Ground
16 Ve +4.5V to +5.5V Supply Voltage Input

Absolute Maximum Ratings (Note 1)

Symbol Parameter Value Unit
Vee Supply Voltage on V¢ -0.3to +6 \Y%
V. Voltage on V. (Vee-03)to+14 \%
V. Voltage on V. -14t0+0.3 Vv
T IN Voltage on T IN -0.3to (Vec+0.3) \Y
R_IN Voltage on R_IN +30 \Y%
T OUT Voltage on T OUT (V.-03)to (V4 +0.3) v
R OUT Voltage on R OUT -0.3 to (Vee +0.3) Vv

Short-Circuit Duration, T_ OUT Continuous
_ - SOP16 696
P, Contmuogf. -EZZV%O%SSIPE‘UOH DIP16 47 mWw
TSSOP16 754.7

Tx Operating Temperature Range -40 to +85 g
Tsto Storage Temperature Range -65 to +165 “©
T Maximum Leadl'gegg();rrelﬁgre for Soldering 1300 oC

Note 1: 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.
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Electrical Characteristics

(Vece=+5V£10%, C1- C4=0.1puF, To=Tum to Tmax, unless otherwise noted. Typical values are at

4/11

Tx=25°C)
Parameter [ Symbol | Conditions [ Min | Typ [ Max | Unit
DC CHARACTERISTICS
Vee Supply Current | I | No Load, Ty=+25°C | [ 10 | 15 | mA
LOGIC
Input Leakage Current T IN=0V to V¢ +10 | pA
Input Threshold Low Vi T IN 0.8 Vv
Input Threshold High Vi T IN 2.0 Vv
Output Voltage Low VoL R_OUT; Ipy1=3.2mA 0.4 A%
Output Voltage High Vou R OUT; Ioyr=-1.0mA 3.5 Ve-0.4 \%
Output Leakage
[t ns 0V<ROUT<Vcc +0.05 +10 pA
EIA/TIA-232E RECEIVER INPUTS
Input Voltage Range -30 30 A%
TA=125°C, Normal
Input Threshold Low Vec=5V Operation 0.8 1.2 A%
. Ta=+25°C, Normal
Input Threshold High V=5V Operation 1.7 2.4 Vv
Input Hysteresis Vece=5V 0.2 0.5 1.0 Vv
Input Resistance TA=125°C, Vcc=5V 3 5 7 kQ
EIA/TIA-232E TRANSMITTER OUTPUTS
. All Drivers Loaded with
Output Voltage Swing 3KO to Ground +5 +9 A\
. VCCZV+:V-:OV,
Output Resistance Vour=t2V 300
Output Short-Circuit Short to Ve , GND
Current or Other TXD Pin =70 | M
TIMING CHARACTERISTICS
R;=3kQ to 7kQ,
Maximum Data Rate CL=50pF to 1000pF, 250 kbps
One Transmitter Switching
Receiver Propagation tPLER, C.=150pF All Parts,
Dela t Figure 1 Hofimal 0.3 HS
Y PHLR g Operation
} R =3kQ, C;=2500pF,
ggnzm;gglrl Dela ttp LHTs All Transmitters Loaded 1.2 us
pag Y PHLT Figure 1
Tp=1+25°C, V=5V,
R;=3kQ to 7kQ,
Transition-Region C1=50pF to 1000pF,
Slew Rate Measured from -3V to +3V 20 30 | Vins
or +3V to -3V,
Figure 1
ESD PERFORMANCE
TRANSMITTER OUTPUTS, RECEIVER INPUTS
Human Body Model =13
. IEC61000-4-2,
{E/(S)EéPéotectlon Contact Discharge 8 kV
g TEC61000-4-2, s
Air-Gap Discharge
WWW.SZTDBDT.COM
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Detailed Description

The UM232EEXE consists of three sections: charge-pump voltage converters, drivers, and
receivers. These E versions provide extra protection against ESD. They survive £15kV discharges
to the RS-232 inputs and outputs, tested using the Human Body Model. When tested according to
[EC61000-4-2, they survive +8kV contact-discharges and £15kV air-gap discharges. The rugged
E versions are intended for use in harsh environments or applications where the RS-232
connection is frequently changed. The UM232EEXE devices have internal charge pump voltage
converters which allow them to operate from a single +5V supply. The charge pumps will operate
with polarized or non-polarized capacitors ranging from 0.1 to 10uF and will generate the £9V
needed to generate the RS-232 output levels.

RS-232 Drivers

The drivers are inverting transmitters, which accept TTL or CMOS inputs and output RS-232
signals with an inverted sense relative to the input logic levels. Typically the RS-232 output
voltage swing is £9V. Even under worst case loading conditions of 3kQ and 2500pF, the output is
guaranteed to be +5V, which is consistent with the RS-232 standard specifications. The
transmitter outputs are protected against infinite short-circuits to ground without degradation in
reliability. The instantaneous slew rate of the transmitter output is internally limited to a
maximum of 30V/us in order to meet the RS-232 standard. The smooth transition of the loaded
output from Vo to Vop clearly meets the monotonicity requirements of the RS-232 standard.

RS-232 Receivers

The receivers convert RS-232 input signals to inverted TTL signals. The input thresholds are 0.8V
minimum and 2.4V maximum, again well within the 3V RS-232 requirements. The receiver
inputs are also protected against voltage up to 30V. A SkQ pull down resistor to ground will
commit the output of the receiver to a high state when the pin is float. In actual system
applications, it i1s quite possible for signals to be applied to the receiver inputs before power is
applied the receiver circuitry. This occurs, for example, when a PC user attempts to print, only to
realize the printer wasn’t turned on. In this case an RS-232 signal from the PC will appear on the
receiver input at the printer. When the printer power is turned on, the receiver will operate
normally. All of these enhanced devices are fully protected.

ESD Protection

UM232EEXE devices have standard ESD protection structures incorporated on the pins to protect
against electrostatic discharges encountered during assembly and handling. In addition, the
RS-232 bus pins (driver outputs and receiver input) of these devices have an extra level of ESD
protection. Advanced ESD structures were designed to successfully protect these pins against
ESD discharge of +15kV Human Body Model when powered down or up.
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Test Circuits
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Typical Operating Circuits

+5V O
cs A
1 16
1fors Voo v+ |2
c1 =; +5V to +10V 1+C3
3|, VOLTAGE DOUBLE & I
4= 6+
—1°*  sovie-iov V- =
C2 == 5| VOLTAGE INVERTER
c2- =
+5V
400k
1 Tlour | 14
- TN ! >¢_>
+5V
TTL/CMOS RS-232
INPUTS 400k OUTPUTS
> 10 T2|N' >: T20ut| 7
12| Rlour : _R1|N 13
TTLCMOS 5k RS-232
OUTPUTS INPUTS
9] R2our < =R2n| 8
i5k
GND
l15
Figure 2

Applications Information

Capacitor Selection

The capacitor type used for C1-C4 is not critical for proper operation. The UM232EEXE, require
0.1uF capacitors, although in all cases capacitors up to 10uF can be used without harm. Ceramic
dielectrics are suggested for the 0.1uF capacitors. When using the minimum recommended
capacitor values, make sure the capacitance value does not degrade excessively as the operating
temperature varies. If in doubt, use capacitors with a larger (e.g., 2x) nominal value. The
capacitors’ effective series resistance (ESR), which usually rises at low temperatures, influences
the amount of ripple on V. and V-. Use larger capacitors (up to 10uF) to reduce the output
impedance at V. and V-. Bypass V¢ to ground with at least 0.1uF capacitor. In applications
sensitive to power-supply noise generated by the charge pumps, decouple V¢ to ground with a
capacitor the same size as (or larger than) the charge pump capacitors (C1-C4).

V+ and V- as Power Supplies

A small amount of power can be drawn from V. and V-, although this will reduce both driver
output swing and noise margins. Increasing the value of the charge-pump capacitors (up to 10uF)
helps maintain performance when power is drawn from V., or V-.

Driving Multiple Receivers
Each transmitter is designed to drive a single receiver. Transmitters can be paralleled to drive
multiple receivers.

High Data Rates
These transceivers maintain the RS-232 +5.0V minimum driver output voltages at data rates of over
250 kbps.
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Order information

. Marking
Order Number Package Package Quantity On The park
UMZ232EESE-TUDI SOP16 Tape,Reel,2500 UMZ232EESE
UMZ232EEUE-TUDI TSSOP16 Tape,Reel, 2500 UMZ232EEUE
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Package TSSOP16
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SIZE
MIN./mm TYP./mm MAX./mm
+ E1E SYMBOL
0O A 1.20
%H H H H H H If T AT 0.05 0.15
B B Ie1 'EI‘ A2 0.90 1.00 1.05
b 0.20 0.30
—h —
_.l_b-[ j# b1 0.19 0.22 0.25
cI ¢:|1 c 0.110 0.127 0.145
] I WITH PLATING
L cl 0.12 0.13 0.14
SECTIONA-A
6:1 D 4.86 4.96 5.06
E 6.20 6.40 6.60
E1 430 4.40 4.50
{
e 0.65BSC
%4 ( \—\ ﬂo.zs
C 0 L l L 0.45 0.60 075
== L'\
-+ +— L1 1.00BSC
0° 8°
[ A3
- T T T T =R TAZ A
- =~ 3
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Package SOP16
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BI
132
B

12
JHHHHHHHH

| |

——— —_———

$1.00.1 A2 A3
HRIBiRT
g
[
|
e S i i il = T = S = W

RICE MIN./mm MAX./mm
SYMBOL

A 9.80 10.00
Al 0.356 0.456
A2 1.27TYP
A3 0.302TYP

B 3.85 3.95
B1 5.84 6.24
B2 5.00 TYP

C 1.40 1.60
C1 0.61 0.71
Cc2 0.54 0.64
a 0.05 0.25
Cc4 0.203 0.233
D 1.05 TYP

D1 0.40 0.70
D2 0.15 0.25
R1 0.20TYP

R2 0.20TYP

01 8°~12°TYP4
02 8°~12°TYP4
03 0°~8°
04 4°~12°
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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.
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