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ZEE ( E28 )
% 4-1. Pin Functions
PIN
110 DESCRIPTION
NO. NAME
1 C1+ — Positive lead of C1 capacitor
2 V+ 0 Positive charge pump output for storage capacitor only
3 C1- — Negative lead of C1 capacitor
4 C2+ — Positive lead of C2 capacitor
5 c2- — Negative lead of C2 capacitor
6 V- (0] Negative charge pump output for storage capacitor only
7 DOUT2 (0] RS-232 line data output (to remote RS-232 system)
8 RIN2 | RS-232 line data input (from remote RS-232 system)
9 ROUT2 0 Logic data output (to UART)
10 DIN2 | Logic data input (from UART)
11 DIN1 | Logic data input (from UART)
12 ROUT1 (0] Logic data output (to UART)
13 RIN1 | RS-232 line data input (from remote RS-232 system)
14 DOUT1 0] RS-232 line data output (to remote RS-232 system)
15 GND — Ground
16 Vee — Supply voltage, connect to external 5-V power supply
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|
5 Specifications

5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)() (2

MIN MAX UNIT
Supply voltage, Ve @ -0.3 6 \Y;
Positive charge pump voltage, V+@ Voo - 0.3 14 Y
Negative charge pump voltage, V - -14 0.3 V
Drivers -0.3 V++0.3
Input voltage, V| V
Receivers +30
Drivers V= = 03 V++0.3
Output voltage, Vo \%
Receivers -0.3 Vee +0.3
Short-circuit duration, Doyt Continuous
Operating virtual junction temperature, T, 150 °C
Storage temperature, Tgyg -65 150 G

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability.

(2) All voltages are with respect to network GND.

5.2 ESD Ratings

VALUE UNIT

Human-body model (HBM), Pins 7,8, 13, 14, 15 +15000
per ANSI/ESDA/JEDEC JS-001(1) All other pins +2000

Charged-device model (CDM),

Viespy Electrostatic discharge per JEDEC specification JESD22-C101@ All pins +1500 \%
IEC 61000-4-2 contact discharge Pins 7, 8, 13, 14, 15 +8000
IEC 61000-4-2 air-gap discharge Pins 7, 8, 13, 14, 15 +15000

(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.

5.3 Recommended Operating Conditions
see 471

MIN NOM MAX| UNIT

Supply voltage 45 5 55 Vv

ViH Driver high-level input voltage (D) 2 \%

Vi Driver low-level input voltage (D) 0.8 \Y
Driver input voltage (D) 0 55

" Receiver input voltage -30 30 ¥
TRS202EC 0 70

Ti Operating free-air temperature °C
TRS202EI| - 40 85

(1)  Testconditions are C1to C4 = 0.1pF at Vg = 5V +0.5V.
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5.4 Thermal Information

D (SOIC) DW (SOIC) N (PDIP) PW (TSSOP)
THERMAL METRIC(" UNIT
16 PINS 16 PINS 16 PINS 16 PINS
Roga Junction-to-ambient thermal resistance 84.6 Fas 441 107.5 ‘C/W
Roycmopy  Junction-to-case (top) thermal resistance 43.5 39.9 30.8 384 ‘C/W
Roys Junction-to-board thermal resistance 43.2 41.8 24.2 53.7 °C/IW
v Junction-to-top characterization parameter 104 12.9 15.2 3.2 °‘C/W
LTS Junction-to-board characterization parameter 42.8 413 24 53.1 ‘C/w

Q)

For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.

5.5 Electrical Characteristics

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted; see /4 7-1)(")

PARAMETER

TEST CONDITIONS

TYP®  MAX

UNIT

lce

Supply current

No load, Ve = 5V

8 15

mA

(1)
(2

Test conditions are C1to C4 = 0.1uF at Ve = 5V + 0.5V.
All typical values are at Ve = 5V and T, = 25°C.

5.6 Electrical Characteristics: Driver

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see [& 7-1)(1)

PARAMETER TEST CONDITIONS MIN TYP®@ MAX| UNIT
Vou High-level output voltage Doyt at R = 3k2 to GND, Dy = GND 9 \
VoL Low-level output voltage Doyt at R = 3k2 to GND, Dy = Ve -5 -9 \
hH High-level input current V| =Vee 15 200 pA
m Low-level input current V,at OV -15 -200 HA
los @  Short-circuit output current Vee = 5.5V and Vp = 0V +10 +60| mA
ro Output resistance Vee, VH V- =0V, and Vg = 2V 300 Q

(1)
(2)
(3)

Test conditions are C1to C4 = 0.1uF at Ve =5V + 0.5V.
All typical values are at Ve = 5V and T, = 25°C.
Short-circuit durations must be controlled to prevent exceeding the device absolute power-dissipation ratings, and not more than one

output must be shorted at a time.

5.7 Electrical Characteristics: Receiver

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted; see [4 7-1)(")

PARAMETER TEST CONDITIONS MIN TYP®@ MAX| UNIT
Vou High-level output voltage lon= - 1mA 35 Ve - 04 Vv
VoL Low-level output voltage loL = 1.6mA 04| V
Vir+ Positive-going input threshold voltage Vee =5V and Ty = 25°C 1.7 24 \%
Vit - Negative-going input threshold voltage Vee =5V and T =25°C 0.8 1.2 Vv
Vhys Input hysteresis (Vir+ - Vit-) 02 0.5 1 Y
r Input resistance V| = +3V to 25V 3 5 7| ko
(1) Testconditions are C1to C4 = 0.1pF at Ve = 5V + 0.5V.
(2) All typical values are at Ve = 5V and Tp = 25°C.
WWW.SZTDBDT.COM
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5.8 Switching Characteristics: Driver

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted; see & 7-1)(")

PARAMETER TEST CONDITIONS MIN TYP®@ MAX| UNIT
) CL =50 to 1000pF, one Doyt switching, and Ry = .
Maximum data rate 3K O to 7K (see & 6-1) 120 kbit/s
t Propagation delay time, low- to high- |C_ = 2500pF, all drivers loaded, and R = 3k Q@ 2 8
PLHD)  |evel output (see [E 6-1) F
t Propagation delay time, high- to low- |C_ = 2500pF, all drivers loaded, and R|_ = 3k © 2 "
PHLO)  level output (see [ 6-1) H
tsk(p) Pulse skew® 6CL2 )= 150 to 2500pF and R = 3k Q to 7k Q (see [& 300 -
SR(tr)  Slew rate, transition region ;‘(— : ?soeteo éogg[:;F Vgg =3\ and Ry =3klto 3 6 30| Vips
(1) Test conditions are C1to C4 = 0.1uF at Ve = 5V + 0.5V.
(2) All typical values are at Vg =5V and Ty = 25°C.
(3) Pulse skew is defined as |tp 1y — tpyL| Of each channel of the same device.
5.9 Switching Characteristics: Receiver
over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted; see £ 6-3)(")
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tPLHER) Propagation delay time, low- to high-level output CL = 150pF 05 10 ps
tPHLR) Propagation delay time, high- to low-level output CL=150pF 05 10 ps
tsk(p) Pulse skew® 300 ns

(1)  Test conditions are C1to C4 = 0.1pF at Vg =5V + 0.5V.
(2) Alltypical values are at Ve =5V and Ty = 25°C.
(3) Pulse skew is defined as [tpLq - tpHL| Of each channel of the same device.

6.4.3 Truth Tables
7 6-1 and 3 6-2 list the function for each driver and receiver (respectively).
# 6-1. Function Table for Each Driver

INPUT OUTPUT
DIND DOUT
L H
H L

(1)  H=high level, L = low level

Z 6-2. Function Table for Each Receiver

INPUT OUTPUT
RIN( ROUT
L H
H L
Open H

(1) H=high level, L = low level,
Open = input disconnected or connected driver off

WWW.SZTDBDT.COM
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Parameter Measurement Information

Input PR A
npu
DO RS-232 1.5V 1.5V -
Generator Output
50Q '
(see Note B) B twp P — ety
R, I (see Note A) I | || 7
OH
B 3 el Output il ] | 3::,\’
= = = -3V 2 Vo,
TEST CIRCUIT 6V VOLTAGE WAVEFORMS

SR(t) =

truuo OF i)

NOTES: A. C, includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR = 120 kbit/s, Z, = 50 Q, 50% duty cycle, t, < 10 ns, ;< 10 ns.

K 6-1. Driver Slew Rate

— — — —3V
>c RS-232 Input 15V 1.5V
Generator Output | | ov

Note B 50 Q
(see Note B) C, Pt o) [P to g
R, (see Note A)
| | Von
e L L Output 50% 50%
) ) ) — — Vo
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. C_includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR = 120 kbit/s, Z, = 50 Q, 50% duty cycle, t. < 10 ns, t; < 10 ns.

6-2. Driver Pulse Skew

— — — — 3V
Input 15V 15V

l \
i) Output -3V

Generator | \

(see Note B) 500 c, touL r) —ﬂ—h: Dl
see Note A !
( ) ' | VOH
Output 50% 50%
= = - — VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. C_includes probe and jig capacitance.
B. The pulse generator has the following characteristics: Z, = 50 €, 50% duty cycle, t. < 10 ns, ;<10 ns.

i 6-3. Receiver Propagation Delay Times
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6 Detailed Description
6.1 Overview

The TRS202E device is a dual driver and receiver that includes a capacitive voltage generator using four
capacitors to supply TIA/EIA-232-F voltage levels from a single 5V supply. All RS-232 pins have 15kV HBM and
IEC61000-4-2 Air-Gap discharge protection. RS-232 pins also have 8-kV IEC61000-4-2 contact discharge
protection. Each receiver converts TIA/EIA-232-F inputs to 5V TTL/ICMOS levels. These receivers have shorted
and open fail safe. The receiver can accept up to +30V inputs and decode inputs as low as +3V. Each driver
converts TTL/CMOS input levels into TIA/EIA-232-F levels. Outputs are protected against shorts to ground.

6.2 Functional Block Diagram

5V POWER

2 2
oI~ o2

120 kb/s IEC61000-4-2

2 2 RIN
ROUT
RS-232

Copyright @ 2016, Texas Instruments Incorporated

6.3 Feature Description
6.3.1 Power

The power block increases and inverts the 5V supply for the RS-232 driver using a charge pump that requires
four 0.1uF or 1pF external capacitors.

6.3.2 RS-232 Driver

Two drivers interface standard logic levels to RS-232 levels. The driver inputs do not have internal pullup
resistors. Do not float the driver inputs.

6.3.3 RS-232 Receiver

Two Schmitt trigger receivers interface RS-232 levels to standard logic levels. Each receiver has an internal 5-
kQ load to ground. An open input results in a high output on Royr.

6.4 Device Functional Modes
6.4.1 Voc Powered by 5V

The device is in normal operation when powered by 5V.
6.4.2 Vec Unpowered
When TRS202E is unpowered, it can be safely connected to an active remote RS-232 device.

WWW.SZTDBDT.COM
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7.1 Application Information

ARUNA=

For proper operation, add capacitors as shown in [¥| 7-1. Pins 9 through 12 connect to UART or general purpose
logic lines. RS-232 lines on pins 7, 8, 13, and 14 connect to a connector or cable.

7.2 Typical Application

Two driver and two receiver channels are supported for full duplex transmission with hardware flow control. The
two 5k Q -resistors are internal to the TRS202E.

16

C1+ Vee
+ CBYPASS
— =01 F,
C1+ 2 15
0.1 uF, == C3 +[ | v+ GND
6.3V ~|0.1pF T —
16V L
-3 14
oy DO DOUT1
13
RIN1
4
C2+
c2 " 5kQ
0.1 uF,
16V ‘—r L
51 c2- .
412 pouTt
6 11
C4 _r V- DIN1
0.1 uF, i
16V E—
DOUT2 £ OQ L DIN2
RIN2 8 E@ 9 ROUT2
5kQ

" ©3 can be connected to Ve or GND.

NOTES: A. Resistor values shown are nominal.
B . Nonpolarized ceramic capacitors are acceptable. If polarized tantalum or electrolytic capacitors are used, they should be

connected as shown.

Copyright © 2016, Texas Instruments Incorporated

& 7-1. Typical Operating Circuit and Capacitor Values
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7.2.1 Design Requirements

* Ve minimum is 4.5V and maximum is 5.5V.
*  Maximum recommended bit rate is 120kbps.

7.2.2 Detailed Design Procedure
7.2.2.1 Capacitor Selection

The capacitor type used for C1 through C4 is not critical for proper operation. The TRS202E requires 0.1uF
capacitors. 1-uF capacitors are also acceptable. Tl recommends ceramic dielectrics. When using the minimum
recommended capacitor values, ensure the capacitance value does not degrade excessively as the operating
temperature varies. If in doubt, use capacitors with a larger (for example, 2x) nominal value. The capacitors'
effective series resistance (ESR), which usually rises at low temperatures, influences the amount of ripple on V+
and V -.

Bypass V¢ to ground with at least 0.1uF. 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 to C4).

7.2.3 Application Curves

12

— DIN
9 — DOUT

- ROUT
6 /|

Waveform (V)
o
[ —
i

-12

0 2 4 6 8 10 12 14 16 18
Time (us)

120 kbit/s, 1-nF load

7-2. Driver and Receiver Loopback Signal

7.3 Power Supply Recommendations

The V¢ voltage must be connected to the same power source used for logic device connected to DIN and
ROUT pins. V¢ must be between 4.5V and 5.5V.

WWW.SZTDBDT.COM
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7.4 Layout
7.4.1 Layout Guidelines

Keep the external capacitor traces short. This is more important on C1 and C2 nodes that have the fastest rise
and fall times. Make the impedance from TRS202E ground pin and circuit boards ground plane as low as
possible for best ESD performance. Use wide metal and multiple vias on both sides of ground pin.

7.4.2 Layout Example

Ground

cal

————
Te

F_

C2

Ground I—

C4

1|[C1+

2 |V+

41C2+

5| C2-

6 [ V-

7 | DOUT2

8 | RIN2

VCC

OO
GND

O O
DOUT1
RIN1
ROUT1
DIN1
DIN2

ROUT2

16

15

14

13

12

11

10

& 7-3. TRS202E Layout

VCC
1uF

1
O
O—|_ Ground
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Order information

Marking
N Pack Pack i
Order Number ackage ackage Quantity On The park
TRS202ECPWR-TUDI TSSOP16 Tape,Reel,2500 TRS202ECPWR
TRS202EIPWR-TUDI TSSOP16 Tape,Reel,2500 TRS202EIPWR
WWW.SZTDBDT.COM

12

14




Tudi Semiconductor

Package TSSOP16

HHAHHHAR |

0 S

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
WWW.SZTDBDT.COM
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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.

WWW.SZTDBDT.COM
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