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TRIPLE RS-232 DRIVERS/RECEIVERS

SLLS185D — DECEMBER 1994 — REVISED JULY 2001

Meets or Exceeds the Requirements of DW OR N PACKAGE
ANSI TIA/EIA-232-F and ITU V.28 (TOP VIEW)
?zesil?k?iid t(;)VSlrJg;_)rﬁrthslta Rates up to Vop [l1 ) 16 Vee
S Ve able 1IRA[l2 15[ 1RY
ESD Protection Exceeds 5 kV on All Pins 1DY [|3 14[] 1DA
Flow-Through Design 2RA [|4 13[] 2RY
Wide-Driver Supply Voltage ... £7.5V to 2DY [Is 12[] 2DA
15V 3RA[|6 11]] 3RY
Functionally Interchangeable With Motorola 3oy [17 10{] 3DA
MC145406 and Texas Instruments Vss []8 o[l GND
SN75C1406
description

The TL145406 is a bipolar device containing three independent drivers and receivers that are used to interface
data terminal equipment (DTE) with data circuit-terminating equipment (DCE). The drivers and receivers of the
TL145406 are similar to those of the SN75188 quadruple driver and SN75189A quadruple receiver,
respectively. The pinout matches the flow-through design of the SN75C1406 to reduce the board space required
and to allow easy interconnection. The bipolar circuits and processing of the TL145406 provide a rugged
low-cost solution for this function at the expense of quiescent power and external passive components relative
to the SN75C1406.

The TL145406 complies with the requirements of TIA/EIA-232-F and ITU (formerly CCITT) V.28 standards.
These standards are for data interchange between a host computer and peripheral at signaling rates up to
20 kbit/s. The switching speeds of the TL145406 are fast enough to support rates up to 120 kbit/s with lower
capacitive loads (shorter cables). Interoperability at the higher signaling rates cannot be assured unless the
designer has design control of the cable and of the interface circuits at both ends. For interoperability at signaling
rates to 120 kbit/s, use of TIA/EIA-423-B (ITU V.10) and TIA/EIA-422-B (ITU V.11) standards is recommended.

The TL145406 is characterized for operation from 0°C to 70°C.

AVAILABLE OPTIONS

PACKAGED DEVICES
A PLASTIC PLASTIC
DIP SMALL OUTLINE
(N) (Dw)
0°Cto 70°C TL145406N TL145406DW

The DW package also is available taped and reeled. Add
the suffix R to the device type (e.g., TL145406DWR).

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.

Copyright 00 2001, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

teslinlg ;fv;ﬁr;:?;yrﬁst'ersl. v ing does not 1y include M TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



TL145406
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logic symbolT

1RA -2 i) 15 iry
2RA 2 13 Jry
3RA -0 L 3Ry
1Dy -2 N 1% 1pa
2DY > 12 oA
3y —— 219 3pa

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

Typical of Each Receiver

2,4,6 15,13, 11
RA o RY

Typical of Each Driver

3,57 14,12,10
DY DA

schematic (each driver)

l—v To Other Drivers
VDD | ESD I P o Py Py

Input
DAX

ESD

DYx

Output
4.2kQ

GND ——

v
To Other

Drivers

Vss

To Other Drivers

Resistor values shown are nominal.
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schematic (each receiver)

To Other Receivers

Vce

RYx
Output

Input
RAX

GND

E To Other Receivers

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

Resistor values shown are nominal.

Supply voltage (SEE NOtE 1): Vo C o oot 10V
Y75 5 NS 15V

VGG ittt -15V

INput voltage range: DIIVEL ... ...t e e e e e e e e -15Vto7V
RECEIVEI -30Vto30V

Driver output VoItage range .. ... oo -15Vto 15V
Receiver low-level OUIPUL CUMTENT . . .. o e e e e e e 20 mA
Package thermal impedance, 635 (see Note 2): DW package .......................oiiinnnn. 57°CIW
Npackage ... 67°C/W

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ............ ... i, 260°C
Storage temperature range, Tgg -« v vvveer it —65°C to 150°C

t 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-maximume-rated conditions for extended periods may affect device reliability.

NOTES: 1. Allvoltages are with respect to the network ground terminal.

2. The package thermal impedance is calculated in accordance with JESD 51-7.
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recommended operating conditions

MIN  NOM MAX | UNIT
Vpp Supply voltage 7.5 9 15 \%
Vss  Supply voltage -7.5 -9 -15 \%
Vce  Supply voltage 4.5 5 5.5 \%
V|4  High-level input voltage (driver only) 1.9 \%
VL Low-level input voltage (driver only) 0.8 \%
lon  High-level output current Dr|ver - mA
Receiver -0.5
loL  Low-level output current Dr|ver 0 mA
Receiver 16
TA Operating free-air temperature 0 70 °C
supply currents
PARAMETER TEST CONDITIONS MIN  TYP MAX]| UNIT
Vpp =9V, Vgg=-9V 15
Allinputsat 1.9V, No load Vpp =12V, Vgg=-12V 19
Ibb  Supply current from Vpp Vop=15V, Vss =15V 25 mA
Vpp =9V, Vgs=-9V 4.5
Allinputs at 0.8V, No load Vpp =12V, Vgg=-12V 5.5
Vpp=15V, Vgg=-15V 9
Vpp =9V, Vgs=-9V -15
Allinputsat1.9V, No load Vpp =12V, Vgg=-12V -19
Iss  Supply current from Vgg VDD =15V, Vss= 1oV 2 mA
Vpp =9V, Vgg=-9V -3.2
Allinputs at 0.8V, No load Vpp =12V, Vgg=-12V -3.2
Vpp =15V, Vgg=-15V -3.2
Icc  Supply current from Vcc All inputs at 5V, Noload, Vcc=5V 13.2 20 mA
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DRIVER SECTION

electrical characteristics over recommended operating free-air temperture range, Vpp = 9 V,
Vgg=-9V, Ve =5V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VOH High-level output voltage ViL=0.8V, RL =3 kQ, See Figure 1 6 7.5 \
VoL Low-level output voltage (see Note 3) V| =1.9V, RL =3kQ, See Figure 1 -7.5 -6 \%
IIH High-level input current V=5V, See Figure 2 10 pA
L Low-level input current V| =0, See Figure 2 -1.6 mA

High-level short-circuit output current

lI0S(H) (see Note 4) ViL=0.8YV, Vo =0o0rVss, See Figure 1 —4.5 -10 -19.5 mA
los(L) Low-level short-circuit output current [ Vg =2V, Vo =0orVpp, See Figure 1 4.5 10 195 mA
ro Output resistance (see Note 5) Vec=Vpp=Vss=0,Vpo=-2Vto2V 300 Q

NOTES: 3. Thealgebraic convention, where the more positive (less negative) limit is designated as maximum, is used in this data sheet for logic
levels only (e.g., if =10 V is maximum, the typical value is a more negative voltage).
4. Output short-circuit conditions must maintain the total power dissipation below absolute maximum ratings.
5. Test conditions are those specified by TIA/EIA-232-F and as listed above.

switching characteristics, Vcc =5V, Vpp =12V, Vgg =-12V, Tp = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
tpLH Propagation delay time, low- to high-level output | R =3 kQ to 7 kQ, C_ = 15 pF, See Figure 3 315 500 ns
tpHL Propagation delay time, high- to low-level output | R =3 kQ to 7 kQ, C|_ = 15 pF, See Figure 3 75 175 ns

R =3 kQto 7 kQ, C_ =15 pF, See Figure 3 60 100 ns
ttLy  Transition time, low- to high-level output RL= 3 kQ to 7 kQ, C|_ = 2500 pF, 17 . us

See Figure 3 and Note 6

R =3 kQto 7 kQ, C|_= 15 pF, See Figure 3 40 75 ns
tTHL Transition time, high- to low-level output RL =3kQto 7 kQ, C_ = 2500 pF,

15 25 us

See Figure 3 and Note 7

NOTES: 6. Measured between —3-V and 3-V points of the output waveform (TIA/EIA-232-F conditions). All unused inputs are tied.
7. Measured between 3-V and —3-V points of the output waveform (TIA/EIA-232-F conditions). All unused inputs are tied.
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RECEIVER SECTION

electrical characteristics over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYPT MAX| uNIT
» ) ) Ta =25°C 1.75 1.9 2.3
V|T+ Positive-going threshold voltage See Figure 5 \%
Ta =0°Cto 70°C 1.55 2.3
V|iT— Negative-going threshold voltage 0.75 0.97 1.25 \%
Vhys  Input hysteresis (V|T+— V|T-) 0.5 \Y
) ViH=0.75V 2.6 4 5
VoH  High-level output voltage log=-0.5mA \Y
Inputs open 2.6
VoL  Low-level output voltage loL =10 mA, Vi=3V 0.2 045 \Y
. . V=25V, See Figure 5 3.6 8.3
IIH High-level input current - mA
V=3V, See Figure 5 0.43
) V|=-25V, See Figure 5 -3.6 -8.3
L Low-level input current - mA
Vi=-3YV, See Figure 5 -0.43
los Short-circuit output current -3.4 -12 mA
T All typical values are at Tp = 25°C, Vcc =5 Vpp=9V,andVgg=-9V.
switching characteristics, Vcc =5V, Vpp =12V, Vgg =-12V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
tPLH Propagation delay time, low- to high-level output | C|_ =50 pF, RL=5kQ, See Figure 6 107 425 ns
tPHL Propagation delay time, high- to low-level output | C_ = 50 pF, RL=5kQ, See Figure 6 42 150 ns
tTLH Transition time, low- to high-level output CL =50 pF, RL=5kQ, See Figure 6 175 400 ns
tTHL Transition time, high- to low-level output CL =50 pF, RL=5kQ, See Figure 6 16 60 ns
PARAMETER MEASUREMENT INFORMATION
los(L)
‘_
VDD @— VDD or GND
Vee VDD
-los(H) Vce
—_—> lH
—@ Vsg or GND
s D Lg
-
Vo IL
i RL =3kQ <4
L W

Vss

Figure 1. Driver Test Circuit
for Vo, VoL. los(H). and losr)

Figure 2. Driver Test Circuit for ljy and Ij_

Vss
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PARAMETER MEASUREMENT INFORMATION

————————— 3V
Input_//l_5v \\1_5V
VDD ‘ ‘ 0

Input \

\
F—P‘— tPHL H—H— tPLH

_L cL 90% 90%
Output 50% 50%
(see Note A) 10% 10%

——— VoL
1 yd—by— tTHL \<—H— tTLH

TEST CIRCUIT VOLTAGE WAVEFORMS

Pulse
Generator
(see Note B)

NOTES: A. Cg includes probe and jig capacitance.
B. The pulse generator has the following characteristics: t,y, = 25 ps, PRR = 20 kHz, Zg = 50 Q, ty = tf < 50 ns.

Figure 3. Driver Test Circuit and Voltage Waveforms

Vce
VbD T
—loH
Vi ? VOH i

VS; Vil_ TIOL l

Figure 5. Receiver Test Circuit
Figure 4. Receiver Test Circuit for Igg for Vi1, Vou. and Vo

————————— 4v
Input_//50% \\500/0
\ | 0

\
H—P‘— tPHL yd—H— tPLH

OH
1 cL 909 A)\ 90%
Output 50% 50%
(see Note A) 10% 10%

——— VoL

ﬂ—by— ITHL \H'— tTLH

TEST CIRCUIT VOLTAGE WAVEFORMS

Vss

Pulse
Generator
(see Note B)

NOTES: A. Cy includes probe and jig capacitance.
B. The pulse generator has the following characteristics: ty, = 25 ps, PRR = 20 kHz, Zg =50 Q, t, = tf < 50 ns.

Figure 6. Receiver Propagation and Transition Times
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TYPICAL CHARACTERISTICS

DRIVER
OUTPUT CURRENT
DRIVER Vs
VOLTAGE TRANSFER CHARACTERISTICS 20 OUTPUT VOLTAGE
12 T T T T T ' '
Vpp=12V,Vgg =-12V Vpbp=9V
o ——— 16 Vss=-9V
Vpp=9V,Vsg=-9V 1| ATEC VoL (V| =1.9V) ,
6 1 T 1 < /
> VbD=6V,Vss=-6V € 8
| |
(0] —
g ° g 4 =3
o 5 ~
2 0 8 0 = ~.
g 2 4 - T~
3 -3 E T
| | -8
9 K 3kQ
-6 L _12 ] Load Line
k VOH (V] =0.8V)
9 R =3kQ -16
Tp = 25°C
~12 | | -20
0O 02 04 06 08 1 12 14 16 18 2 -6 -122 -8 -4 0 4 8 12 16
V| - Input Voltage — V Vo — Output Voltage — V
Figure 7 Figure 8
DRIVER DRIVER
SHORT-CIRCUIT OUTPUT CURRENT SLEW RATE
FREE-AIR TEMPERATURE LOAD CAPACITANCE
12 T T 1000
los(L) (VI=1.9V)
< 9
=
|
g o A
£ 8 AN
O S 100
‘g_ 3 | ‘sh\
g Vpp=9V = AN
O O0}fVsgg=-9V 4 N
= Vo=0 2 \\
= -3 [ N
Q I A
o]
5 -6 ~
I = -VppD =9V
3 o los(H) (VI=0.8V) F Veg =9V
- R =3kQ AN
_ ° N
-12 TA L 2|5 |C| 11 ™
0 10 20 30 40 50 60 70 10 100 1000 10000
Tp — Free-Air Temperature — °C CL — Load Capacitance — pF
Figure 9 Figure 10
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TYPICAL CHARACTERISTICS

RECEIVER
INPUT THRESHOLD VOLTAGE
VS
54 FREE-AIR TEMPERATURE
2.2
> 2 ~——— ViT+
| \\\
o 18
2 —
S 16
p
=]
5 14
<
[%]
2 12
=
'_
5 1 VIT-
=3 o ———
c e
, 0.8 E——
=
> 06
0.4
0 10 20 30 40 50 60 70
Tp — Free-Air Temperature — °C
Figure 11
RECEIVER
NOISE REJECTION
6 I LA
Vcc=5V
Ta = 25°C
5 \ See Note A |
N L LI
\ < Cc = 300 pF
4 \
> \ \ \
[
S 4 \ Cc =500 pF
= N\
= \\ \
E | coclapr \><>\ N
< ) c=1lzp \\\ \\\ NG
Cc =100 pF
1
0
0 40 100 400 1000 4000 10000

tw — Pulse Duration — ns

NOTE A: This figure shows the maximum amplitude of a
positive-going pulse that, starting from 0, does not cause a
change of the output level.

Figure 13

V1 - Input Threshold Voltage - V

Vce — Supply Voltage -V

1.8
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14

1.2
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0.2

RECEIVER
INPUT THRESHOLD VOLTAGE
VS
SUPPLY VOLTAGE

|
I
ViT+

ViT=

2 3 4 5 6 7 8 9 10

16

Vce - Supply Voltage -V
Figure 12

RECEIVER
MAXIMUM SUPPLY VOLTAGE
VS
FREE-AIR TEMPERATURE

14

12

10

RL = ]3 kQ (fr?m eaclq outpult to GNID)

0

10 20 30 40 50 60 70
Tp — Free-Air Temperature — °C

Figure 14
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APPLICATION INFORMATION

Diodes placed in series with the Vpp and Vgg leads protect the TL145406 during the fault condition in which the device

outputs are shorted to £15 V and the power supplies are at low. Diodes also provide low-impedance paths to ground
(see Figure 15).

VbD
—- <

|
\
VDD e

TL145406

TL145406 | +15y2UPYY

Vss

Vss
BT

|
b

Figure 15. Power-Supply Protection to Meet Power-Off Fault Conditions of ANSI TIA/EIA-232-F
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgment, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its products to the specifications applicable at the time of sale in accordance with
TI's standard warranty. Testing and other quality control techniques are utilized to the extent TI deems necessary
to support this warranty. Specific testing of all parameters of each device is not necessarily performed, except
those mandated by government requirements.

Customers are responsible for their applications using TI components.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
products or services might be or are used. TI's publication of information regarding any third party’s products
or services does not constitute TI's approval, license, warranty or endorsement thereof.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations and notices. Representation
or reproduction of this information with alteration voids all warranties provided for an associated TI product or
service, is an unfair and deceptive business practice, and Tl is not responsible nor liable for any such use.

Resale of TI's products or services with statements different from or beyond the parameters stated by TI for
that product or service voids all express and any implied warranties for the associated TI product or service,
is an unfair and deceptive business practice, and Tl is not responsible nor liable for any such use.

Also see: Standard Terms and Conditions of Sale for Semiconductor Products. www.ti.com/sc/docs/stdterms.htm

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 0 2001, Texas Instruments Incorporated



