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INTELLIGENT-POWER QUAD LOW-SIDE SWITCH

SLIS007A — D3299, AUGUST 1989 — REVISED MAY 1993

® 1-A Current Capability Per Channel KN PACKAGE
® 45-V Inductive Switching Voltage Capability (TOP VIEW)
® Current Sink Inputs Compatible With TTL
np p L T — GND
or CMOS Devices O | ——3 4A
* Output Clamp Diodes for Inductive 13| |—3 4Y
Transient Protection 12| |—— 3, 4 CLAMP
n|p—33Y
® |Independent Thermal Shutdown Protection 10/—3 3A
® OQvervoltage Shutdown Protection Q g % (E;N'EBLE
® |ndependent Channel Current Limit 7|—3 Vec
. 6 2A
® Error Sensing sl—— 2y
* Extended Temperature Range of —40 °C 41— 1,2CLAMP
to 125°C S —=1v
O = mn
L. 1/ FAULT
description I

. . . Th is electricall he GND pins.
The TPIC2404 is a monolithic high-voltage ¢ tab s electrically connected to the GND pins

high-current quadruple low-side switch especially

designed for driving from low-level logic to peripheral loads such as relays, solenoids, motors, lamps, and other
high-voltage high-current loads. The high-efficiency power switch is optimized for applications where a very
rugged power switch is required. The device tolerates power supply transients and reverse battery conditions
up to 13 V.

The TPIC2404 features four inverting open-collector outputs controlled by a common-enable input. When
ENABLE is low, the outputs are disabled. An error-sensing circuit monitors load and device faults. When an error
is sensed, the FAULT output goes to a low state. In addition, the device features on-board V¢ overvoltage and
thermal overload protection circuits, and the outputs are current limit protected.

FUNCTION TABLE

INPUTS OUTPUTS
ENABLE A Y FAULT
H H L H
Normal operation H L H H
L X H H
H L L L
Open load
H H L H
H L L L
Short to GND
H H L H
H H H L
Overvoltage shutdown
H L H H
H H H L
Thermal shutdown
H L H H
Short to V. H H H L
ce H L H H

H = high level, L =Ilowlevel, X =irrelevant

PRODUCTION DATA information is current as of publication date. Copyright [J 1993, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

]
standard warranty. Production processing does not necessarily include ’
testing of all parameters. EXAS
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logic symbol

T

——— FAULT

G1 51 &
Overvoltage G2 67
Shutdown G3 71
G4 8
ENABLE EN
-1 C
Overtemperature %&D — Qe
Shutdown _I, = e
1A A CLAMP
2A
3A
4A

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

logic diagram (positive logic)
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schematics of inputs and outputs
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TPIC2404
INTELLIGENT-POWER QUAD LOW-SIDE SWITCH
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absolute maximum ratings over operating temperature range (unless otherwise noted)

Supply voltage range, Vo (SEEe NOte 1) ..ot -13Vto24V
INPUE VOIAGE FANGE, V| .« .ottt e e e e e -06Vto7V
Output voltage range, Vo (See NOtE 2) ... o i e -0.6Vto45V
Output sustaining VOIAGE, VO(gust) « -« -+« v v v veeee et

Continuous output sink current (repetitive, ty, <8 ms), Ig (seeNote 3) .......................... 15A
Output clamp-diode VOITBGE, VOK - -« - vt

Continuous total dissipation at (or below) 25°C case temperature (see Note 4) .................... 50 W
Operating case or virtual junction temperature range  ...........coviiiiiiieenan —55°C to 150°C
Storage temperature FaNgE .. ... ...ttt e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds ........... ..., 260°C

NOTES: 1. All voltage values are with respect to network GND.
2. For a fault condition to be valid, the output voltage needs to be a minimum of 7 V.
3. Output sink current is limited by the overcurrent limit.

4. For operation above 25°C free-air or case temperature, refer to Figures 1 and 2. To avoid exceeding the design maximum virtual
junctiontemperature, these ratings should not be exceeded. Due to variations in individual device electrical characteristics and thermal

resistance, the built-in thermal overload protection can be activated at power levels slightly above or below rated dissipation.

FREE-AIR TEMPERATURE CASE TEMPERATURE
DISSIPATION DERATING CURVE DISSIPATION DERATING CURVE
3 T T T T 60 T T T
Derating Factor = 20 mw/ °C Derating Factor = 0.4 W/ °C
ReJa =50°C/W RgJc = 2.5°C/W
= 25 = 50 Ty = 150°C
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Tp — Free-Air Temperature — °C Tc — Case Temperature — °C
Figure 1 Figure 2
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TPIC2404
INTELLIGENT-POWER QUAD LOW-SIDE SWITCH
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recommended operating conditions

MIN  NOM MAX | UNIT
Supply voltage, Vcc 9 12 16 \
High-level input voltage, V|4 2 5.5 \%
Low-level input voltage, V|_ -o0.3t 0.8 \%
Peak output voltage from external inductive kickback 45 \%
Continuous output sink current 1 A
FAULT output sink current 75 HA
Operating free-air temperature, Ta -40 125 °C

T The algebraic convention, in which the least positive (most negative) value is designated as minimum, is used in this data sheet for logic voltage
levels.

electrical characteristics over recommended ranges of operating free-air temperature and supply
voltages (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX | UNIT
Vo =12V, ENABLE low 15 100 HA
lo(off) Off-state output current Vo =45V, ENABLE high 0.6 2 mA
Vo =12V, ENABLE high 200 400 600 HA
L Low-level input current V|=0to 0.8V -10 25 40 HA
) . A inputs 10 25 60 HA
IIH High-level input current
ENABLE 0.2 1 mA
loL =100 mA 0.1 0.15
VoL Low-level output voltage loL = 500 mA 03 0%,
loL=1A 08 13
FAULT output, lopL =30 pA 0.2 0.4
loL Low-level output current FAULT output, VoL =1Vto55V 50 90 125 HA
IR(K) Clamp-diode reverse current V=50V, Vo=0 100 HA
VE(K) Clamp-diode forward voltage h=1A 2 \
lf=15A 25
Outputs off, ENABLE low 0.25
Icc Supply current Outputs on, Tp =-40°C 120 mA
Outputs on, Ta =25°C to 125°C 100

operating characteristics over recommended operating free-air temperature and supply voltages
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX | uNIT
High-level output sense voltage threshold 7 \%
Low-level output sense voltage threshold 3 Y
Overvoltage shutdown 255 31 \%
Overvoltage shutdown hysteresis 0.25 \%
Overcurrent limiting Ta= —407C 185 A
Ta =25°C to 125°C 1.2 15
Thermal shutdown 155 °C
Thermal shutdown hysteresis 15 °C
Turn-on time 8 us
Turn-off time 8 ys

1 All typical values are at Vce =12V, Ta = 25°C.
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software 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.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

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

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl 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 semiconductor products
or services might be or are used.

Copyright 00 1997, Texas Instruments Incorporated



