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SGMICRO

SGM42402Q

Automotive Low-side Driver with
Dual Self-Protection Featuring
Current and Temperature Limits

GENERAL DESCRIPTION

SGM42402Q is a dual self-protected, low-side driver,
which provides several protection features, including
over-current, over-temperature, and ESD, as well as
integrated drain-to-gate clamping for over-voltage
protection. With its safeguarding capabilities, this
device is an ideal option for usage in harsh automotive
environments.

The SGM42402Q is AEC-Q100 qualified (Automotive
Electronics Council (AEC) standard Q100 Grade 1) and
it is suitable for automotive applications.

The SGM42402Q is available in Green SOIC-8 and
SOIC-8 (Exposed Pad) packages.

APPLICATIONS

Can Switch Resistance, Inductance and Capacitance
Loads

Can Substitute Discrete Circuits and Electromechanical
Relays

Automotive/Industrial

FEATURES

e AEC-Q100 Qualified for Automotive Applications
Device Temperature Grade 1
Ta =-40°C to +125°C
e Full Set of Protections
¢ Short-Circuit Protection
+ Over-Voltage Protection
¢+ ESD Protection
¢ Thermal Shutdown with Automatic Restart
e Clamp Integrated for Switching of Inductive Loads
e dV/dt Robustness
® 42V Drain-to-Source Breakdown Voltage
e Qutput Clamp Voltage: 42V
e Static Drain-to-Source On-Resistance:
110mQ/Channel (TYP) at 10V
e Continuous Drain Current:
SOIC-8:
¢+ 3.2A, 1-Channel On
¢ 2.2A/CH, 2-Channel On
SOIC-8 (Exposed Pad):
¢+ 4.2A, 1-Channel On
¢+ 3.1A/CH, 2-Channel On
Output Peak Current (Thermal Limited): 8.8A
® Logic Level Input Capable of Analog Driving
® Available in Green SOIC-8 and SOIC-8 (Exposed
Pad) Packages
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Automotive Low-side Driver with Dual Self-Protection

SGM42402Q Featuring Current and Temperature Limits
PACKAGE/ORDERING INFORMATION
SPECIFIED
PACKAGE ORDERING PACKAGE PACKING
lolplst DESCRIPTION ULEE PSRRI NUMBER MARKING OPTION
RANGE
SOIC-8 -40°C to +125°C SGM42402QS8G/TR )?)iglgg( Tape and Reel, 4000
SGM42402Q
(Ex 5025'?, ag) | -40°C 0+125°C | SGM42402QPSBGITR ())(er,;xs)z(a Tape and Reel, 4000

MARKING INFORMATION

NOTE: XXXXX = Date Code, Trace Code and Vendor Code.
X XXX X

Vendor Code

Trace Code
Date Code - Year

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.

ABSOLUTE MAXIMUM RATINGS

Internally Clamped Drain-to-Source Voltage

TP PPPPPTR 42V
VDSS (TJ = -40°C) ............................................................ 38V
Internally Clamped Drain-to-Gate Voltage
e = PP PPPPTTR 42V
VDGR (TJ = -40°C) ........................................................... 38V
Gate-to-Source Voltage, Vas .vveeevvevviieeiieeiiiciiiiiiee e +14V
Continuous Drain Current, Ips........cccceeee.... Internally Limited
Maximum Continuous Drain Current, Ips (T; = +25°C)
SOIC-8, 1-Channel ON........coccveeiiiiieiiiiee e 3.2A
SOIC-8, 2-Channel On.......cccccevviiiee e 2.2AICH
SOIC-8 (Exposed Pad), 1-Channel On.............cccuuveee. 4.2A
SOIC-8 (Exposed Pad), 2-Channel On................... 3.1A/CH

Single Pulse Drain-to-Source Avalanche Energy (Vpp = 32V,
Vg =5.0V, Ipx = 1.0A, L = 300mH, RG_EXT = 250), Eas @

..................................................................................... 430mJ
Load Dump Voltage (Ves = 0V and 10V, R, = 2.0Q, R. = 9.0Q,
td = 400MS), VD it oitiriiiiee et e e a e 40V
Package Thermal Resistance
SOIC-8, Bya ceeivvriieiiiiee ittt 98°C/W
SOIC-8, BB ceeiuvreeeiiiiie ittt 46.6°C/W
SOIC-8, B3C e eiuvreeeiiriieiiiiee ettt 46.2°C/IW
SOIC-8 (Exposed Pad), B3a.....uvvveeeeiiiiiiiieneeeniinins 33.9°C/W
SOIC-8 (Exposed Pad), B38.......uvveeeeeiiiiriiieeeeeninins 9.8°C/W
SOIC-8 (Exposed Pad), eJc (TOP) tenvenvennnnnennennennnans 45.5°C/W
SOIC-8 (Exposed Pad), eJc (BOT) vevrenrenrrnnsnnnnnnennenns 1.5°C/W
Junction TEMPEFAtUre ........cccuvvveieeeee e +150°C
Storage Temperature Range............ccceee.... -65°C to +150°C
Lead Temperature (Soldering, 10S) .....ccccccveeeeviininnenn. +260°C
ESD Susceptibility
HBIM ..o 8000V
CDM o 2000V
NOTE

V

1
1. E,. =—xLxI zx(l—B—ATj
e 2 o VBAT - VCLAMP

RECOMMENDED OPERATING CONDITIONS
Operating Ambient Temperature Range ..... -40°C to +125°C
Operating Junction Temperature Range ..... -40°C to +150°C

OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods
may affect reliability. Functional operation of the device at any
conditions beyond those indicated in the Recommended
Operating Conditions section is not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged if ESD protections are
not considered carefully. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because even small parametric changes could cause the
device not to meet the published specifications.

DISCLAIMER

SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.
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SGM42402Q

Automotive Low-side Driver with Dual Self-Protection
Featuring Current and Temperature Limits

PIN CONFIGURATIONS

(TOP VIEW)

SOURCE 1 1

ZI DRAIN 1
II DRAIN 1
ZI DRAIN 2
ZI DRAIN 2

SOIC-8

PIN DESCRIPTION

(TOP VIEW)

SOURCE 2 3

GATE 2 4

Exposed Pad

ZI DRAIN 1
ZI DRAIN 1
ZI DRAIN 2
II DRAIN 2

SOIC-8 (Exposed Pad)

PIN
SYMBOL NAME
SOIC-8 SOIC-8 (Exposed Pad)

1 1 S SOURCE 1

2 2 G GATE 1

3 3 S SOURCE 2

4 4 G GATE 2
5,6 5,6 D DRAIN 2
7,8 7,8 D DRAIN 1

— Exposed Pad — GND or SOURCE

@ SG Micro Corp AUGUST 2024

sGmicRO WWW.sg-micro.com

3




Automotive Low-side Driver with Dual Self-Protection
Featuring Current and Temperature Limits

SGM42402Q

ELECTRICAL CHARACTERISTICS

(T; = +25°C, unless otherwise noted.)

PARAMETER SYmBOL | CONDITIONS | MmN | TYP | MAX |UNITS
Off Characteristics
_ ® Ves = 0V, Ips = 10mA, T, = +25°C 38| 42 44
Drain-to-Source Breakdown Voltage VER pss 3 \
Ves = 0V, Ips = 10mA, T, = +125°C © 40 43 45
. Vas =0V, Vps =32V, T; = +25°C 0.025 0.4
Drain Current at Zero Gate Voltage Ipss HA
Ves = 0V, Vps = 32V, T, = +125°C © 0.2 1
Gate Input Current lossk Vps = 0V, Vgs = 5V 225 300 HA
On Characteristics @
Gate Threshold VOltage VGS_TH Ves = Vps, Ips = 150|JA 1.3 1.75 2.2 V
Gate Threshold Temperature Coefficient Ves_tHlTs 3.0 -mV/°C
Static Drain-to-Source R Ves = 10V, lps = 1.7A, T, = +25°C 110 135 o
R DSON
On-Resistance/Channel Ves = 10V, lps = 1.7A, T, = +125°C @ 150 175
Source-Drain Forward On Voltage Vsp Vgs =0V, Is = 7A 1.23 \Y,
Switching Characteristics @
Turn-On Time ton 10% VN to 90% lps 34 45 us
Turn-Off Time torr 90% Vy to 10% Ips 86 110 us
Vgs = 10V,
Tum-On Rise Time trise Voo =12V | 10% Ios to 90% los 21 30 us
Turn-Off Fall Time teaLL Ingf i-?é- 90% los to 10% los 42 60 Hs
L= 4.
Slew-Rate On -dVps/dton 70% to 50% Vpp 0.67 1.0 V/us
Slew-Rate Off dVDS/dtoFF 50% to 70% Vpp 0.29 0.4 V/US
Self-Protection Characteristics @
Vps = 10V, Vgs =5V, T; = +25°C 7.8 8.8 9.8
o Vps = 10V, Ves = 5V, T, = +125°C © 5.3 6.8 8.6
Current Limit Ium A
VDS = 10V, VGS = 10V, TJ =+25°C 8 9 10
Vps = 10V, Vs = 10V, T; = +125°C @ 5.5 7 8.8
Temperature Limit (Turn-Off) Tim oFF Vgs =5V @ 155
Thermal Hysteresis ATum on Vgs = 5V 20
°C
Temperature Limit (Turn-Off) Timorr | Ves=10V ® 155
Thermal Hysteresis ATim on Ves = 10V 20
Gate Input Characteristics @
. ) Ves =5V, Ips = 1A 225
Gate Input Current in Device On State lcon HA
VGS = lOV, IDS =1A 225
VGS = 5V, VDS =10V 0.24
Gate Input Current in Current Limit State lecL mA
Vgs = 10V, Vps = 10V 0.24
Gate Input Current in Thermal Limit Fault | Ves = 5V, Vps = 10V 0.08 mA
GTL
State Vas = 10V, Vps = 10V 0.08

NOTES:

1. Pulse test: pulse width < 300us, duty cycle < 2%.
2. Fault conditions are considered to be outside the normal operating range of the component.
3. Not included in the production testing.

4. MIN value including -40°C.
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Automotive Low-side Driver with Dual Self-Protection
SGM42402Q Featuring Current and Temperature Limits

TEST CIRCUITS AND WAVEFORMS

Figure 1. Test Circuit for Switching Resistive Loads
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Figure 2. Waveforms for Switching Resistive Loads
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Automotive Low-side Driver with Dual Self-Protection
SGM42402Q Featuring Current and Temperature Limits

TEST CIRCUITS AND WAVEFORMS (continued)
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Figure 3. Test Circuit for Switching Inductive Loads
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Figure 4. Waveforms for Switching Inductive Loads
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Automotive Low-side Driver with Dual Self-Protection

SGM42402Q Featuring Current and Temperature Limits
TYPICAL PERFORMANCE CHARACTERISTICS
On-Resistance vs. Junction Temperature Current Limit vs. Junction Temperature
0.18 T 11 T
Ips = 1.7A Vps = 10V
0.16 / 10 \
\q_), 0.14 // $ 9 %
Q =
g o1 1 E 8 \\\
< 0.10 % 7
o - o \
0.08 Ves =5V 6 Ves =5V ]
Vgs = 10V Vgs = 10V
0.06 : 5 :
-50 -25 0 25 50 75 100 125 50 -25 0 25 50 75 100 125
Junction Temperature (°C) Junction Temperature (°C)
Drain Current at Zero Gate Voltage vs. Drain-to-Source Voltage Gate Threshold Voltage vs. Junction Temperature
a 0.30 2.4 ‘
2 Ves =0V Ips = 150uA
3]
§ o2 // s 22
o )
= 020 / g 20 \\
T / o N
O] L— _i
S 015 5 18
N _/ TJ =-40°C %)
8 010 T,=+25C | £ 16 S~—_
g T,=+125°C E :
5 y/ o
(@] ]
2 0.05 / 1.4
©
0 000 == 1.2
5 10 15 20 25 30 35 40 -50 -25 0 25 50 75 100 125
Drain-to-Source Voltage (V) Junction Temperature (°C)
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Automotive Low-side Driver with Dual Self-Protection
SGM42402Q Featuring Current and Temperature Limits

FUNCTIONAL BLOCK DIAGRAM

Under-Voltage
Protection ,_[] DRAIN 1
[ Reference Block Over-
Voltage
Over-Temperature Protection
Protection <
GATE .
GATE1 [ Control Driver I: %
[ !
ESD Over-Current
+H-20V Limit
-
[ ] SOURCE 1
Under-Voltage
Protection —| :| DRAIN 2
[ Reference Block Over-
Voltage
Over-Temperature Protection
Protection _\ !
GATE .
GATE2 [ Control Driver l:
[ !
ESD Over-Current
+H-20V Limit
[|:| SOURCE 2

REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Original (AUGUST 2024) to REV.A Page

Changed from product preview t0 PrOQUCTION GALA. .........ciiutiie ittt et e et e e eab e e st e e e e bb et e e b b et e sabe e e e e ste e e e sabe e e e anteeeanneeas All
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

soic-8
—10.61=
D
e ﬂ ﬂ
— 2
i ﬁ u u
|
|
E1 E } — A
O |
T HEHiEn
AL T
Ly |
1.27 |
RECOMMENDED LAND PATTERN (Unit: mm)
Tl ] [T
ki 4/-[ I \E
A1 ej: j
A2-
Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0.006 0.010
D 4.700 5.100 0.185 0.200
E 3.800 4.000 0.150 0.157
E1 5.800 6.200 0.228 0.244
1.27 BSC 0.050 BSC
0.400 1.270 0.016 0.050
0° 8° 0° 8°
NOTES:

1. Body dimensions do not include mode flash or protrusion.
2. This drawing is subject to change without notice.
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS
SOIC-8 (Exposed Pad)

j
i
[ ]
1]
]

1.27 0.61

iy | E=E ] _
%@DEEEM Ei&

SEATING PLANE j:
Al ] c

Dimensions
Symbol In Millimeters
MIN NOM MAX
A 1.700
A1 0.000 - 0.150
A2 1.250 - 1.650
b 0.330 - 0.510
c 0.170 - 0.250
4.700 - 5.100
D1 3.020 - 3.420
E 3.800 - 4.000
E1 5.800 - 6.200
E2 2.130 - 2.530
1.27 BSC
0.400 - 1.270
0° - 8°
cce 0.100
NOTES:
1. This drawing is subject to change without notice.
2. The dimensions do not include mold flashes, protrusions or gate burrs.
3. Reference JEDEC MS-012.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

P2+

TAPE DIMENSIONS

- D D D
o P
i Q1~Q2 Q1+ Q2 QL1.Q2 ‘ f_/
R 3 D so |l
Q3 1 Q4 Q3 1 Q4 Q3T Q4 \ M
—
~———— Reel Diameter ——— =t W
1l P1 F——A0— *’KOL
Reel Width (w1) —
mmmmp DIRECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
Package Tybe Reel Ree{NV\ll'dth A0 BO | KO PO P1 P2 w Pin1
ge 1yp Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
SOIC-8 13" 12.4 6.40 5.40 2.10 4.0 8.0 2.0 12.0 Q1
SOIC-8 "
(Exposed Pad) 13 12.4 6.40 5.40 2.10 4.0 8.0 2.0 12.0 Q1
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Reel Type L(?:r?]t)h \?r/rl::rt]r)] '?r?:?nr;t Pizza/Carton
o
o
13" 386 280 370 5 g
€ Y sG Vicro Corp TX20000.000
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