'E Ordering &

6 o quality

13 TEXAS
INSTRUMENTS

Technical Design & Support & o
documentation development E training A G

TRS3243
JAJSP99C — JUNE 2007 — REVISED OCTOBER 2022

TRS3243 +15kV ESD (HBM) {R ZE#BEIE &
V~55VIIFF¥RIVRS-2325A4 > - RSA/NI LI —N

155K 277V =3
s 3V~55V D Ve EIR CENME o NyTUBRENT AT L
« IBM® PC/AT™ U7 /L -R—FHD . ZTLwk

VT NT T BILOR—ERA A —T AR « /—hPC
« AEET/L (HBM) T +15kV O .« J—}FPC

RS-232 /"2t ESD {4.i# o NURAULRHERE
« TIA/EIA-232-F L8 ITU V.28 HI& D Ef: i A 3mE

e 3ODRTANESE DDOL T —
»  fxrE 250kbps THEAME

o HMFTFarT Y4 x 0.1uF

(ROUT2B)
< ERIR I
— TRS3243C:0°C~70°C
— TRS3243]:-40°C~85°C
o VUT T ABRE) AT RE

HB) ST — 2 BEREIC LD
RIANM N % T 4 AT—T )L

INEWT 7T 47 & 300pA (FEYE(E)
INSWNARZ L SATEGE: TUA (FEVE(E)

3.3V BT 5V ulv s ANEHRE
T 7T 47 OIERERL > — 3 H

HiN7 RS-232 E M HENV G A

33V,5V

FORCEON

FORCEOFF

DIN

ROUT

INVALID

TRS3243 T /3A AL, 3 DDTF AL KT 5 DDTA
VL — TSI TERY, DE-9 DTE /> % —7 A
AIZFARAG T, £#15kV O[] (ST /0 3R — Mg
> . GND %% tr) ESD (HBM) f#MGEZfif 2 TV E
T, LR U TR ERMEE A BMICE D EEINLE
T VT AT — 2 G RS232 N Jj%TF =T
=559, FlZe ) (ROUT2B, INVALID) 1% 12F

MESITWET,
IRy — St
L= Polr—y (1) AEYAR (LAFF)
SSOP (28) 10.20mm x 5.30mm
TRS3243
TSSOP (28) 9.70mm x 4.40mm

(1) FUAREE Sy — 2 oW L, ZOT — X2 — DRREIZH
DELERESRLTLTES,

—— POWER

3 - 3 DOUT

RS232
5 5 RIN
D
RS232
— | STATUS
Hing = ERE

FEREIRO TIREIZ OV CORHRAFIR L 722 O BEHT, B OMEZHER T2 B A CTHARNICRIEL CODb 0T, 324 32 B/ SRR O RO i #u .
www.ti.com THITETE ZONANFICEESNET, TI CIRFHROEMRMERS IO AP OSEL U —ERIEV L E Ay BERORGZ2E ORI, 47
RHIRO IR TS RLSIEEWET IO BHVWZLET,

English Data Sheet: SLLS806


https://www.ti.com/power-management/battery-management/overview.html
https://www.ti.com/applications/personal-electronics/pc-notebooks/overview.html
https://www.ti.com/applications/personal-electronics/pc-notebooks/overview.html
https://www.ti.com/applications/personal-electronics/pc-notebooks/overview.html
https://www.ti.com/applications/personal-electronics/overview.html
https://www.ti.com/product/ja-jp/trs3243?qgpn=trs3243
https://www.tij.co.jp/jp/lit/pdf/JAJSP99
https://www.ti.com/product/ja-jp/TRS3243?dcmp=dsproject&hqs=#order-quality
https://www.ti.com/product/ja-jp/TRS3243?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com/product/ja-jp/TRS3243?dcmp=dsproject&hqs=#design-development
https://www.ti.com/product/ja-jp/TRS3243?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SLLS806

I3 TEXAS
TRS3243 INSTRUMENTS
JAJSP99C — JUNE 2007 — REVISED OCTOBER 2022 www.tij.co.jp
Table of Contents
TR e 1 8 Detailed Description...................cccoeeeveeieeciecceee. 11
2 T T ) o T 1 8.1 OVEIVIEW. ...ttt 11
B 1 8.2 Functional Block Diagram...........cccoceveeiiiiinieeennnenn. 11
4 ReVISION HISOTY........o..ovoeeeeeeeeeeeeeeeeeeeeeeeeeee e 2 8.3 Feature Description..........coccoviveeeiniee e 12
5 Pin Configuration and Functions..................c..cooccoo....... 3 8.4 Device Functional Modes............c.ccooiiiin 13
6 SPECITICAtIONS. .........oeoeeeeeeeeeeeeeeeeeee e 4 9 Application and Implementation.................................. 14
6.1 Absolute Maximum Ratings.............ocovwereeereerrerrnenn. 4 9.1 Application Information..............cc.ccocooiis 14
6.2 ESD RAUNGS.c...eeveeeeeeeeeeeeeeeeeeeeeseeeeeseeses e seeeeeeenen 4 9.2 Typical Application..........cccccveerieeiiiieeee e 14
6.3 Recommended Operating Conditions......................... 4 9.3 Power Supply Recommendations..............ccccceeenee. 15
6.4 Thermal INformation. ... 5 9.4 L.ayout .......................... s 15
6.5 Electrical Characteristics—Power and Status.............. 5 10 Device Dand Documentation Support................cc...... 17
6.6 Electrical CharacteristicS—DIVer.......vvvoeooeeeeii 6 10.1 FA =B UV =R e 17
6.7 Electrical Characteristics—Receiver.........ccovvvvviniiiii. 6 10.2 Trademarks........ccooeeeeieeeceereee e e e 17
6.8 Switching Characteristics—Power and Status............ 7 10.3 F RN BE T 21 EE I e 17
6.9 Switching Characteristics—Driver..............ccccccceeven.e. 7 10,4 FHREER oo 17
6.10 Switching Characteristics—Receiver........................ 7 11 Mechanical, Packaging, and Orderable
6.11 Typical CharacteristiCs...........ccccverrieiriiie e 8 Information..............ccccooiiiii e 17
7 Parameter Measurement Information............................ 9
4 Revision History
ERERSRBOFETIILGET 2R TCWET, LOWGETREEITREERICHEL TOET,
Changes from Revision B (June 2015) to Revision C (October 2022) Page
* Changed the Thermal Information table.................ooi it 5
* Changed the MAX value of Icc Supply current auto-powerdown disabled from 1 mA to 1.2 mA in Electrical
CharacteriSticS—POWE! QNGO SEALUS ...........coooe ittt ettt e e e e e e s e et e e eeeaaeeeessaasnnnraaaneenaaaeeeeaeannns 5
Changes from Revision A (September 2011) to Revision B (June 2015) Page

o DG rH%EE 2. TESD B 3R, TV D1 &, ISERFHE B2 ar | BRI B2 a7 70—
TarvltEE v ay TERICETAHEREIE | v/ ay, [LATUN B ay  [FALZABLIRRF 2 A MO

PR—b eI ar [ AH=Jv "o —2 BROVESEHRIEZ T2 BB M 1
* Deleted Ordering INformation table................oo i e e ee e 3
2 Submit Document Feedback Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: TRS3243


https://www.ti.com/product/ja-jp/trs3243?qgpn=trs3243
https://www.tij.co.jp/jp/lit/pdf/JAJSP99
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSP99C&partnum=TRS3243
https://www.ti.com/product/ja-jp/trs3243?qgpn=trs3243

13 TEXAS
INSTRUMENTS

www.tij.co.jp

TRS3243

JAJSP99C — JUNE 2007 — REVISED OCTOBER 2022

5 Pin Configuration and Functions
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5-1. DB, PW Packages, 28-Pin SSOP, TSSOP

(Top View)
% 5-1. Pin Functions
PIN
e ENE TYPE DESCRIPTION
1 C2+ — Positive terminal of the voltage-doubler charge-pump capacitor
2 C2- — Negative terminal of the voltage-doubler charge-pump capacitor
3 V- Negative charge pump output voltage
4 RIN1
5 RIN2
6 RIN3 | RS-232 receiver inputs
7 RIN4
8 RIN5
9 DOUT1
10 DOUT2 O RS-232 driver outputs
1 DOUT3
12 DIN3
13 DIN2 | Driver inputs
14 DIN1
15 ROUTS5
16 ROUT4
17 ROUT3 (0] Receiver outputs
18 ROUT2
19 ROUT1
20 ROUT2B — Always-active noninverting receiver output;
21 INVALID o Invalid Output Pin
22 FORCEOFF [ Auto Powerdown Control input (Refer to Truth Table)
23 FORCEON | Auto Powerdown Control input (Refer to Truth Table)
24 C1- — Negative terminal of the voltage-doubler charge-pump capacitor
25 GND — Ground
26 Vee — 3-V to 5.5-V supply voltage
27 V+ — Positive charge pump output voltage
28 C1+ — Positive terminal of the voltage-doubler charge-pump capacitor
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6 Specifications

6.1 Absolute Maximum Ratings

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

MIN MAX UNIT
Vee Supply voltage® -0.3 6 Y
V, Positive output supply voltage(?) -0.3 \%
V_ Negative output supply voltage® 0.3 4 \%
V.—V_  Supply voltage difference(? 13 \%
Driver, FORCEOFF, FORCEON -0.3 6
\ Input voltage \Y
Receiver -25 25
Driver -13.2 13.2
Vo Output voltage - \Y
Receiver, INVALID -0.3 Vee +0.3
T, Operating virtual junction temperature 150 °C
Tstg Storage temperature -65 150 °C

(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 under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

6.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001 +15000
RIN , DOUT, and GND pins (1) -
V(esp) Electrostatic discharge :ﬁgtir;?;?]);model (HBM), per ANSVESDA/JEDEC JS-001 +3000 \
Charged device model (CDM), per JEDEC specification JESD22-C101, +1000
all pins(@ -

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

6.3 Recommended Operating Conditions
(see ¥ 9-1)(")

MIN NOM MAX| UNIT

Vec =33V 3 3.3 3.6

Vce Supply voltage \Y
Vec =5V 4.5 5 55
, . , DIN, FORCEOFF Vec =33V 2 5.5

V Driver and control high-level input voltage . ’ \%
H 9 P 9¢ | FORCEON Vec=5V 24 55

V. Driver and control low-level input voltage |DIN, FORCEOFF, FORCEON 0 08| V

V,  Driver and control input voltage DIN, FORCEOFF, FORCEON 0 55| V

V|,  Receiver input voltage -25 25| V
. ) TRS3243C 0 70

Tan  Operating free-air temperature °C
TRS3243I -40 85

(1) Test conditions are C1-C4 = 0.1 pF at Vcc =3.3V £ 0.3V; C1=0.047 pF, C2-C4=0.33 yF atVcc =5V 0.5 V.
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6.4 Thermal Information

DB} (SSOP PW} (TSSOP
THERMAL METRIC(") DB ( ) Wy C ) UNIT
16 PINS 16 PINS
Resa Junction-to-ambient thermal resistance 76.1 70.3 °C/IW
ReJcitop) Junction-to-case (top) thermal resistance 35.8 21.0 °C/IW
Rgys Junction-to-board thermal resistance 374 29.2 °C/W
Wyt Junction-to-top characterization parameter 7.4 1.3 °C/W
Wi Junction-to-board characterization parameter 37.0 28.8 °C/W
ReJcbot) Junction-to-case (bottom) thermal resistance N/A N/A °C/W

M

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

report (SPRA953).

6.5 Electrical Characteristics—Power and Status

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)(") (see %] 9-1)

PARAMETER TEST CONDITIONS MIN TYP® MAX| UNIT
Supply current FE
Automatic pawer down Noload; FORCEOFF and FORCEON at V¢c. 03 120 mA
; Ta=25°C
disabled
Supply current e —_— _ opo
lec Powered off No load, FORCEOFF at GND. T, = 25°C 1 10
Supply current No load, FORCEOFF at V¢, FORCEON at GND, HA
Automatic power down All RIN are open or grounded, All DIN are grounded. 1 10
enabled Ta=25°C
I Input leakage current _
of FORCEOFF, FORCEON V| =V¢gc or Vyat GND +0.01 +1 MA
Receiver input threshold
AT b FORCEON = GND,
Vir+  for INVALID high-level output FORCEOFF = Ve 2.7 \Y
voltage
Receiver input threshold
AT b FORCEON = GND,
Vir—  for INVALID high-level output FORCEOFF = Ve 2.7 \Y
voltage
Receiver input threshold
AT FORCEON = GND,
Vt for INVALID low-level output FORCEOFF = Ve -0.3 0.3 \%
voltage
AT ik loy =—1 mA, FORCEON = GND, _
Voy  INVALID high-level output voltage FORCEOFF = Vg Vec—-0.6 \%
T loL = 1.6 mA, FORCEON = GND,
VoL  INVALID low-level output voltage FORCEOFF = Ve 0.4 \%

M
@

Test conditions are C1-C4 = 0.1 pF at Ve =3.3V +£0.3V; C1=0.047 yF, C2-C4 =0.33 pF at Vgc =5V £ 0.5 V.
All typical values are at Voc = 3.3V or Vec =5V, and Tp = 25°C.
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6.6 Electrical Characteristics—Driver

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)(") (see %] 9-1)

PARAMETER TEST CONDITIONS MIN TYP® MAX| UNIT
Voy  High-level output voltage All DOUT at R = 3 kQ to GND 5 5.4 \%
VoL  Low-level output voltage All DOUT at R = 3 kQ to GND -5 -5.4 \%
v Output voltage DIN1 = DIN2 = GND, DIN3 = V¢, 3 kQ to GND at DOUTS, +5 v
o (mouse driveability) DOUT1 =DOUT2 = 2.5 mA -
Iy High-level input current V| =Vcc +0.01 +1 MA
I Low-level input current V| at GND +0.01 +1 MA
Vhys  Input hysteresis +1 \Y
. i VCC=3.6V, VO=0V
los  Short-circuit output current(® #35 60| mA
VCC=5.5V, VO=0V
ro Output resistance X(if =0V, V.=0V,and V_= Vo=%2V 300 10M Q
Vo =112V, Veec=31t03.6V 25
lott Output leakage current FORCEOFF = GND, MA
Vo=210V, Vec=4.5t055V 25

M
()
(©)

output should be shorted at a time.

6.7 Electrical Characteristics—Receiver

Test conditions are C1-C4 = 0.1 pF at Ve =3.3V +£0.3V; C1=0.047 yF, C2-C4 =0.33 pF at Vgc =5V £ 0.5 V.
All typical values are at Voc =3.3Vor Ve =5V, and Tp = 25°C.
Short-circuit durations must be controlled to prevent exceeding the device absolute power dissipation ratings, and not more than one

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)(") (see %] 9-1)

PARAMETER TEST CONDITIONS MIN TYP® MAX| UNIT

Vou High-level output voltage lon =—-1mA Vec—0.6 Vee - 0.1 \%

VoL Low-level output voltage lon = 1.6 mMA 0.4 \%
Ve =33V 1.6 24

ViT+ Positive-going input threshold voltage \%
Vec =5V 1.9 24
Ve =33V 0.6 1.1

Vir_ Negative-going input threshold voltage \%
Vec=5V 0.8 1.4

Vhys Input hysteresis (Vi1+ — Vi1_) 0.5 \%

lott Output leakage current (except ROUT2B) |FORCEOFF =0V +0.05 +10 HA

n Input resistance Vi=+3Vor+25V 3 5 7 kQ

M
@

Test conditions are C1-C4 = 0.1 pF at Ve =3.3V +£0.3V; C1=0.047 pF, C2-C4 =0.33 yF at Vgc =5V £ 0.5 V.
All typical values are at Vgc =3.3Vor Vec =5V, and Tp = 25°C.
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6.8 Switching Characteristics—Power and Status

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see [X| 7-5)

PARAMETER TEST CONDITIONS TYP()| UNIT
tyalid Propagation delay time, low- to high-level output Vee=5V 1 us
tinvalid Propagation delay time, high- to low-level output Vec=5V 30 us
ten Supply enable time Vee=5V 100 us
(1)  All typical values are at Vo = 3.3 VorVee =5V, and Tp = 25°C.

6.9 Switching Characteristics—Driver

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)(") (see %] 9-1)

TRS3243C, TRS3243I

PARAMETER TEST CONDITIONS MIN TYP@ MAX| UNIT
. R =3kQ C_ =1000 pF
Maximum data rate One DOUT switching, See [4] 7-1 150 250 kbps
C_ = 150 pF to 2500 pF
(3) = L
tskp)  Pulse skew R =3kQto7kQ See [4 7-3 100 ns
SRt Slew rate, transition region Vee =33V, C. =150 pF to 1000 pF 30 Viss
(see X 7-1) RL=3kQto7kQ Cy = 150 pF to 2500 pF 30
(1)  Test conditions are C1-C4 = 0.1 uF at Ve = 3.3V + 0.3 V; C1=0.047 pF, C2-C4 =0.33 yF at Vcc =5V £ 0.5 V.
(2) All typical values are at Vo = 3.3 VorVee =5V, and Tp = 25°C.
(3) Pulse skew is defined as |tp 4 — tpyL| Of each channel of the same device.
6.10 Switching Characteristics—Receiver
over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)(")

PARAMETER TEST CONDITIONS TYP@| UNIT
tpLH Propagation delay time, low- to high-level output CL = 150 pF, 150 ns
teomL Propagation delay time, high- to low-level output See X 7-3 150 ns
ten Output enable time CL = 150 pF, R, = 3 kQ, 200 ns
tais Output disable time See [X] 7-4 200 ns
tsk(p) Pulse skew(® See [¥ 7-3 50 ns

(1)  Test conditions are C1-C4 = 0.1 uF at Vog = 3.3V + 0.3 V; C1 = 0.047 pF, C2-C4 = 0.33 yF at Vo =5V £ 0.5 V.

(2) Alltypical values are at Vo =3.3VorVec =5V,

and T = 25°C.

(3) Pulse skew is defined as |tp 4 - tpyL| Of each channel of the same device.
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6.11 Typical Characteristics

VCC =33V
6 0
M VOH
5 BN -1

4 2
: \\ . /

Vo (V)

1 -5 ,/
" voL
0 -6
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Load Current (mA) Load Current (mA)
6-1. DOUT VOH vs Load Current 6-2. DOUT VOL vs Load Current
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7 Parameter Measurement Information
—————— 3V
RS-232 Input _/—\_
ov

Generator 50 Q Output
(see Note B) R, CL tru. —p e —» i triy
(see Note A) [ | |
3V I AN | Fav— Vo

_ BV
SR(tr) = —t—
TEST CIRCUIT THL O b VOLTAGE WAVEFORMS

A. C_ includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR = 250 kbps, (MAX3243C/l) and 1 Mbit/s (MAX3243FC/l), Zo = 50 Q, 50%
duty cycle, t, <10 ns, ;< 10 ns.

7-1. Driver Slew Rate

—————— 3V
RS-232 Input . 1.5V 1.5V
Output | | ov
Generator 500 | |
(see Note B) R CL tpuL —f4—P! j—>— tpy
L (see Note A) | |
\%
S Output l 50% l 50% o
FORCEOFF — — utpu
——— VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

A. C_includes probe and jig capacitance.
B. The pulse generator has the following characteristics: PRR = 250 kbps, (MAX3243C/l) and 1 Mbit/s (MAX3243FC/l), Zo = 50 Q, 50%
duty cycle, t, < 10 ns, t; < 10 ns.

B 7-2. Driver Pulse Skew

3Vor0OV

—————— 3V
FORCEON
Input 15V 15V
| | -3V
T Output | |
Generator 50 O tPHL —|1—>| !<—>|- tpLH
(see Note B) CL | |
3v (see Note A) | | Vou
FORCEOFF Output 50% 50%
= = ———- VoL
TEST CIRCUIT VOLTAGE WAVEFORMS
A. C_includes probe and jig capacitance.
B. The pulse generator has the following characteristics: Zg = 50 Q, 50% duty cycle, t, < 10 ns, ;< 10 ns.
B4 7-3. Receiver Propagation Delay Times
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Vec O\ O GND

3Vor0OV s1

FORCEON

RL

3VoroV Output
CL
FORCEOFF i|j (see Note A)
Generator —
(see Note B) 500 -
TEST CIRCUIT

C, includes probe and jig capacitance.

tpLz and tpyz are the same as tyjs.

oow®>

tpzL and tpzy are the same as tgp.

3V
Input 51‘1.5v 15V
| |

| - OV
tpHz | tpzn
(s1 atGND)_’: :‘_ _’= :‘_ (S1 at GND)
| : VoH
Output :
03V
| |
tpz | L tpzL
(Statvee) ™ € € (statve)
| |
03V | |
VoL
VOLTAGE WAVEFORMS

The pulse generator has the following characteristics: Zo = 50 Q, 50% duty cycle, t. < 10 ns, t;< 10 ns.

B 7-4. Receiver Enable and Disable Times

® 0 ROUT
Generator

(see Note B)

Automatic

>—@ INVALID

power down l

C|_ =30 pF
T (see Note A)

FORCEOFF »J =

FORCEON —p—| D'N% pouT

TEST CIRCUIT

A. C_includes probe and jig capacitance.

O w

\
! 27V ——— 27V 3
Receiver | - ov
Input | - oV
2.7V —— 27V 3V
| \
tinvalid 44’ i Wl ‘ tvalia
| [ Vee
- 50% Vco | 50% Vco
INVALID I oV
Output | ‘
| Prten
\
V+ ‘ — =\/+
‘ | Aoy
Supply ! +————Vec
Voltages ‘ -+

———— 0V
\ | g 03V
V- —— V-

VOLTAGE WAVEFORMS
4 Valid RS-232 Level, INVALID High
27V
Indeterminate
03V
If Signal Remains Within This Region
0V For More Than 30 us, INVALID Is Low (see Note C)
-0.3V
Indeterminate
=27V
Valid RS-232 Level, INVALID High

The pulse generator has the following characteristics: PRR = 5 kbps, Zg = 50 Q, 50% duty cycle, t, <10 ns, t < 10 ns.
Automatic power down disables drivers and reduces supply current to 1 pA.

7-5. INVALID Propagation Delay Times and Supply Enabling Time
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8 Detailed Description
8.1 Overview

The TRS3243 device consists of three line drivers, five line receivers, and a dual charge-pump circuit with
+15-kV ESD (HBM) protection pin-to-pin (serial-port connection pins, including GND). The TRS3243 device
meets the requirements of TIA/EIA-232-F and provides the electrical interface between an asynchronous
communication controller and the serial-port connector. This combination of drivers and receivers matches what
is needed for the typical serial port used in an IBM PC, AT, or compatible device. The charge pump and four
small external capacitors allow operation from one 3-V to 5.5-V supply. In addition, the device includes an
always-active noninverting output (ROUT2B), which allows applications using the ring indicator to transmit data
while the device is powered down. Flexible control options for power management are available when the serial
port is inactive. The automatic power-down feature functions when FORCEON is low and FORCEOFF is high.
During this mode of operation, if the device does not sense a valid RS-232 signal, the driver outputs are
disabled. If FORCEOFF is set low, both drivers and receivers (except ROUT2B) are shut off, and the supply
current is reduced to 1 pA. Disconnecting the serial port or turning off the peripheral drivers causes the
automatic power-down condition to occur. Automatic power down can be disabled when FORCEON and
FORCEOFF are high and must be done when driving a serial mouse. With automatic power down enabled, the
device is activated automatically when a valid signal is applied to any receiver input. The INVALID output is used
to notify the user if an RS-232 signal is present at any receiver input. INVALID is high (valid data) if any receiver
input voltage is greater than 2.7 V, is less than —2.7 V, or has been between —0.3 V and 0.3 V for less than 30
ps. INVALID is low (invalid data) if all receiver input voltages are between —0.3 V and 0.3 V for more than 30 ps.

8.2 Functional Block Diagram

14 E
DIN1 DOUT1
13 E 1
DIN2 DOUT2
q
12 E 1
DIN3 DOUT3
[

e 22
FORCEOFF ————» 21
Automatic Power Down H#—— INVALID

23
FORCEON ———— ]

q
19 1\/
ROUT1 T o RNt
20
ROUT2B %} % 5kQ
[ S— =
5
RoUT2 18 o% ° RIN2
5kQ
——
1 -6
ROUT3 0% * RIN3
5kQ
¢
16 -7
ROUT4 o ® RIN4
% 5kQ
ROUT5 12 o% o2 RN
4% 5kQ
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8.3 Feature Description
8.3.1 Automatic Power Down

Automatic power down can be used to automatically save power when the receivers are unconnected or when
they are connected to a powered down remote RS232 port. FORCEON being high overrides automatic power
down and the drivers are active. FORCEOFF being low overrides FORCEON and powers down all outputs
except for ROUT2B and INVALID.

8.3.2 Charge Pump

The charge pump increases, inverts, and regulates voltage at V+ and V- pins. The charge pump requires four
external capacitors.

8.3.3 RS232 Driver
Three drivers interface standard logic level to RS232 levels. All DIN inputs must be valid high or low.
8.3.4 RS232 Receiver

Five receivers interface RS232 levels to standard logic levels. An open input results in a high output on ROUT.
Each RIN input includes an internal standard RS232 load.

8.3.5 ROUT2B Receiver

ROUT2B is an always-active, noninverting output of RIN2 input, which allows applications using the ring
indicator to transmit data while the device is powered down.

8.3.6 Invalid Input Detection

The INVALID output goes active low when all RIN inputs are unpowered. The INVALID output goes inactive high
when any RIN input is connected to an active RS232 voltage level.
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8.4 Device Functional Modes

% 8-1. Each Driver(")

INPUTS OUTPUT
VALID RIN DRIVER STATUS
DIN FORCEON FORCEOFF RS-232 LEVEL DOUT
X X L X z Powered off
L H H X H Normal operation with
H H H X L automatic power down disabled
L L H YES H Normal operation with
H L H YES L automatic power down enabled
X L H NO 7 Power o_ff by
automatic power down feature

M

3% 8-2. Each Receiver("

H = high level, L = low level, X = irrelevant, Z = high impedance, YES = any RIN valid, NO = all RIN invalid

INPUTS OUTPUTS
RECEIVER STATUS
RIN FORCEON FORCEOFF ROUT
X X L 4 Powered off
L X H H
H X H L Normal operation
Open X H H

M

H = high level, L = low level, X = irrelevant, Z = high impedance (off), Open = input disconnected or connected driver off

£ 8-3. INVALID and ROUT2B Outputs!’)

INPUTS OUTPUTS
VALID RIN S S OUTPUT STATUS
RS-232 LEVEL RIN2 FORCEON FORCEOFF INVALID | ROUT2B

YES L X X H L
Always Active

YES H X X H H

YES OPEN X X H L
Always Active

NO OPEN X X L L

M

H = high level, L = low level, X = irrelevant, Z = high impedance (off),
OPEN = input disconnected or connected driver off, YES = any RIN valid, NO = all RIN invalid
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9 Application and Implementation

e

UToOT7 7TV r—raAFRIE, TI ORLG R E F 50 0TI, Tl TIXFOEMEEE-ITm 2%
SEWELER AL % 0 BRI A8 O S MEIZ OV TIE, BEREO B THIBIL TV 72K i
B0ET, Fo . BEAEIIH S OB EEERIEL T AN AL T, VAT AOMAE R HERTAHAVLERHVE

9.1 Application Information

The TRS3243 device is designed to convert single-ended signals into RS232-compatible signals, and vice-

versa.

This device can be used in any application where RS232 line driver or receiver is required. One benefit of this
device is its ESD protection, which helps protect other components on the board when the RS232 lines are tied
to a physical connector. The device also features an automatic power-down circuit.

9.2 Typical Application

w

RS-232 Inputs

RS-232 Outputs

Logic Inputs

C3 can be connected to V¢ or GND.
Resistor values shown are nominal.
Nonpolarized ceramic capacitors are acceptable. If polarized tantalum or electrolytic capacitors are used, they must be connected as

—_— C1

C1+ 28
] o
co+ *
el = caw |,
L2 Jeo- el =
ce _I* Caypass
LR (VS 25 = =0.1uF
L oo
+ 24 =
T o
4 23
RIN1 |7<— FORCEON
5
RIN2 -
RINg -© *53 2
o T | leg FORCEOFF
7 122
RIN4 2 S
RIN5 - |
‘ L >~ INVALID
20
pouTt -2 0%7 w«b ROUT2B
*—
19
pout2 12 % [ ROUT1
5kQ
L 1 )
pouts | < 18 RouT2
5kQ
1L —e
12
DIN3 —— [ 7 routs
13 16
DIN2——f— ROUT4
14 = 1
DIN1 q 5 rouTs

Logic Outputs

Bd 9-1. Typical Operating Circuit and Capacitor Values
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Submit Document Feedback

Product Folder Links: TRS3243

Copyright © 2022 Texas Instruments Incorporated


https://www.ti.com/product/ja-jp/trs3243?qgpn=trs3243
https://www.tij.co.jp/jp/lit/pdf/JAJSP99
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSP99C&partnum=TRS3243
https://www.ti.com/product/ja-jp/trs3243?qgpn=trs3243

13 TEXAS
INSTRUMENTS TRS3243
www.tij.co.jp JAJSP99C - JUNE 2007 — REVISED OCTOBER 2022

9.2.1 Design Requirements

* Ve minimum is 3 V and maximum is 5.5V
*  Maximum recommended bit rate is 250 kbps

£+ 9-1. V¢ versus Capacitor Values

Vee c1 C2,C3,C4
3.3Vx03V 0.1 uF 0.1 uF
5V+05V 0.047 pF 0.33 uF
3Vto55V 0.1 uF 0.47 yF

9.2.2 Detailed Design Procedure

It is recommended to add capacitors as shown in [X] 9-1.

All DIN, FORCEOFF and FORCEON inputs must be connected to valid low or high logic levels.
Select capacitor values based on V¢ level for best performance.

9.2.3 Application Curve

VCC= 3.3V
6 F===‘-\
" / \
| 1
3 2
3 | \
: / \
=y \
(o))
s / \
4 II \
-5
-6
-7 DIN
-8 e DOUT to RIN
9 ROUT
0 1 2 3 4 5 6 7
Time (us)

9-2. Driver to Receiver Loopback Timing Waveform

9.3 Power Supply Recommendations

Vcc must be between 3 V and 5.5 V. Charge pump capacitors must be chosen using & 9-1.
9.4 Layout

9.4.1 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.

[X| 9-3 shows only critical layout sections. Input and output traces will vary in shape and size depending on the
customer application. FORCEON and FORCEOFF must be pulled up to VCC or GND through a pullup resistor,
depending on which configuration is desired upon powerup.

Copyright © 2022 Texas Instruments Incorporated Submit Document Feedback

Product Folder Links: TRS3243

15


https://www.tij.co.jp
https://www.ti.com/product/ja-jp/trs3243?qgpn=trs3243
https://www.tij.co.jp/jp/lit/pdf/JAJSP99
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSP99C&partnum=TRS3243
https://www.ti.com/product/ja-jp/trs3243?qgpn=trs3243

TRS3243

JAJSP99C — JUNE 2007 — REVISED OCTOBER 2022

13 TEXAS
INSTRUMENTS

www.tij.co.jp

9.4.2 Layout Example

Ground

-

Q
N

-

O
~

10

11

12

13

14

C1
C2+ C1+
C2- V+
V- VCC
RIN1 GND
RIN2 C1-
RIN3 FORCEON
RIN4 FORCEOFF
RIN5 INVALID
DOUT1 ROUT2B
DOUT2 ROUT1
DOUT3 ROUT2
DIN3 ROUT3
DIN2 ROUT4
DIN1 ROUT5

28

27

26

25

24

23

22

21

20

9-3. Layout Diagram

—| l— Ground

C3

| vee
—|6.1 uF

Ground
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10 Device and Documentation Support

101 YR—Fp-VY—X
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10.2 Trademarks

PC/AT™ is a trademark of IBM.
TI E2E™ is a trademark of Texas Instruments.
IBM® is a registered trademark of IBM.

FTRTOPEEL, FNENOFEEIRBLET,
10.3 BB EICET S EREIR

ZODIC I, ESD IZ&koTHHR T2 FIREMEN DV E T, TH TR AL AV NV AVIE, IC Z RO BRICILH IS Y22 A0 28
‘ EHEEELE T, IELW ESD xIRALLRNE, TASREERT DB ENRHVET,

Ao\ ESD I L AMHRIL, DFAVRMEREIE F 57 S ADE RIS £ CHILIT DI T, FE 1C DA, SFA—Z WP
LT BT CARSN TV SIS ATREMEAS B DT=5 | RS AL R T <o TNET,

10.4 S

TI H&EE ZOMHFEEIZIT, HRECIKGEO —E B L OVERNFEHIN TWET,

11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

TRS3243CDBR Active Production SSOP (DB) | 28 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TRS3243C
TRS3243CDBR.A Active Production SSOP (DB) | 28 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TRS3243C
TRS3243CDBR.B Active Production SSOP (DB) | 28 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM 0to 70 TRS3243C

TRS3243IDBR Active Production SSOP (DB) | 28 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TRS3243I
TRS3243IDBR.A Active Production SSOP (DB) | 28 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 TRS3243I

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

® |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION

REEL DIMENSIONS TAPE DIMENSIONS

L |+ KO |4 P1—»]
DO OO0 OO T
o| |e &|( o W
Rl |
L & Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A
W

Overall width of the carrier tape
i P1 | Pitch between successive cavity centers

T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE

O O O O OO0 OO0

| |
I I
| R N R —

Sprocket Holes

| |
Q3 1 Q4 Q3 | User Direction of Feed
[ & |
T T
AN
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TRS3243CDBR SSOP DB 28 2000 330.0 16.4 8.45 | 1055 2.5 12.0 | 16.2 Q1
TRS3243IDBR SSOP DB 28 2000 330.0 16.4 8.45 | 1055 2.5 12.0 | 16.2 Q1
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TRS3243CDBR SSOP DB 28 2000 353.0 353.0 32.0
TRS3243IDBR SSOP DB 28 2000 353.0 353.0 32.0
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% PACKAGE OUTLINE
DBO028A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

8.2
n 821vp
/—Pm 1 INDEX AREA
: ~ 26X
28

H— ==

— =5-

] 1

[ 1

] 1

2x
NOTE 3 [ 1

] 1

[ 1

] 1

[ 1

[ 1

VY — _a——--"
S 4 ® Laag
: 0.150) [c[A[B
>0 [ & [0150) [c[A[B]
NOTE 4
/ .\ -
\ " 1
S 2 MAX
\—SEE DETAIL A (0.15) TYPj GAGE P
{ 1
}
0 T L 0.05 MIN
DETAIL A
TYPICAL
4214853/B_03/2018
NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-150.
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EXAMPLE BOARD LAYOUT
DBO028A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

28X (0.45) !

!

I

—
-

LI

26X (0.65)

-

28X (1.85) SYMM
1 j | T ¢ (R0.05) TYP

|

|

|

|

|

|

|

|

|

|

i
RRRRE

[N
~

pLitbiis

[y
[&)]

il

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL METAL UNDER: SOLDER MASK
OPEN|NG\\ / SOLDER MASK \ /OPENlNG
i . |
EXPOSED METAL: \ .\'¥EXPOSED METAL

|
s S

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4214853/B 03/2018

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBO028A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

26X (0.65)

ﬂ

T 28X (1.85) T S\((LMM
|1 ‘ ‘ (R0.05) TYP
28x(045) [ | | | 28
* |

|

|

|

|

|

|

|

|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4214853/B 03/2018

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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