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SCT41080Q

REVISION HISTORY

Revision 0.8: Customer Sample
Revision 0.81: Update Device Order Information
Revision 0.82: Update EC Table

DEVICE ORDER INFORMATION

ORDERABLE PACKAGING STANDARD PACKAGE PINS PACKAGE
DEVICE TYPE PACK QTY MARKING DESCRIPTION
SCT“OSF?AQMNE Tape & Reel 4000 080AQ 14 ETSSOP-14
SCT“OSF?BQMNE Tape & Reel 4000 080BQ 14 ETSSOP-14
ABSOLUTE MAXIMUM RATINGS
Over operating free-air temperature unless otherwise noted®
DESCRIPTION MIN MAX UNIT
VS (t <400 mS) -0.3 43 \
OUT (t <400 mS) -0.3 43 \
Reverse polarity voltage® -18 V
Current on GND (t < 2 minutes) -250 20 mA
Voltage on IN, DIAG_EN -0.3 5 V
Current on IN, DIAG_EN -10 mA
Voltage on ST -0.3 5 \Y
Current on ST -30 10 mA
Voltage on CS --2.7 5 \

Currenton CS
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SCT41080Q

PIN FUNCTIONS

NO.
NAME AVersion | B Version I/o® PIN FUNCTION
GND_SNS 1 1 I External ground sense.
GND 2 2 G IC ground pin.
IN 3 3 I logic input, internal pulldown.
NC 4,11 4,11 - Not Connection.
ouT 5,6,7 5,6,7 (@] Output of high side-switch, connected to the load.
VS 8,9,10 8,9,10 | Power supply; battery voltage.
DIAG_EN 12 12 I Enable-disable pin for diagnostics; internal pulldown.
CL 13 13 I Adjustable current limits.
ST 14 i o zzi?rfdrém diagnostic status output, external pull-up voltage
CS - 14 0] Current-sense output
(1) G=Ground, I=Input, O=Output
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RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted

PARAMETER DEFINITION MIN MAX UNIT
Vvs Input voltage range 4.1 40 V
IN, DIAG_EN External pull-up voltage range 0 5 V
ST External pull-up voltage range 0 5 V
Nominal dc load current 0 4 A
T; Operating junction temperature -40 150 °C
ESD RATINGS
PARAMETER DEFINITION MIN MAX UNIT
Human Body Model(HBM), per ANSI-JEDEC-JS-001-2014
I . -2 +2 kV
v specification, all pins®
EsP Charged Device Model(CDM), per ANSI-JEDEC-JS-002-
o . -1 +1 kv
2014 specification, all pins®

(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.

sc1
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Vs 1 Current sense pin output Fault mode 43 5 Vv
voltage
Current-sense pin output _
lcs H current Vcs=4.3V 10 20 mA
Current-sense leakage _ PR
los Lks current in disabled mode DIAG_EN=0V,TJ=125C 0.5 uA
Switching
¢ Input to output propagation DIAG_EN=5V, lout =0.5A, IN rising 30 uS
D_ON delay, Rising edge to 10% of Vour
Input to output propagation DIAG_EN=5V, lour =0.5A, IN falling
(p_oFF delay, Falling edge to 90% of Vour < us
DIAG_EN=5V, lout =0.5A, Vout from
V/ ton | Turnon slew rate 10% 1o 90% 0.4 V/us
DIAG_EN=5V, lout =0.5A, Vour from
V/ torr | Turnoff slew rate 90% to 10% 0.3 V/uSs
Current Sense timing
CS settling time from lout =0.5A, DIAG_EN rising edge to Vcs
tes_oNEn DIAG_EN disabled rising 2 15 us
CS settling time from lour =0.5A, DIAG_EN falling edge to
[cS OFFEN) | pIAG EN enabled Ves falling 1 15 | us
¢ CS settling time from IN DIAG_EN=5V, lout =0.5A, IN rising 60 usS
CSONIN | fising edge edge to Vcsrising
¢ CS settling time from IN DIAG_EN=5V, lour =0.5A, IN rising 5 usS
CSOFFIN) | falling edge edge to Vcsrising
¢ CS settling time from DIAG_EN=5V, IN=5V,0UT=0V, Current 150 us
cs_cL Current limit limit to Vs 1
IN
:90%
VAR
Vour 10% _OFF
tD_ON B tD_OFF >
DIAG_EN
tCS,ON(IN; tCSﬁOFF(IN)
VCS
P <+
tCSﬁOFF(EN) tcsfoN(E )

Figure 1. Output And CS Delay Sequential
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TYPICAL CHARACTERISTICS
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FUNCTIONAL BLOCK DIAGRAM
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Figure 8. Functional Block Diagram
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OPERATION

Overview

SCT41080Q is a single-channel intelligent high-side switch that internally integrates a charge pump and power N-
MOSFETs. SCT41080Q offers external adjustable threshold overcurrent protection functionality, with a typical value
of 14A for internal current limiting to enhance design flexibility and system reliability. This device features
comprehensive diagnostic functions and high-precision current sensing functions to achieve smart control of the
load. Among SCT41080Q’s two versions, Version A includes an open-drain digital output diagnostic mode. Version
B provides current sensing analog output.

In Version A, an open-drain digital output is utilized, and the diagnostic output pin ST needs to be pulled down to
the ground externally by providing a pull-up voltage of 3.3V or 5V to match the MCU.

Version B has a current sensing analog output, enabling the system to accurately determine the operational status
of channel. The integrated current mirror of the device provides a mirror current of 1/KCS load current, which flows
through the CS resistor and becomes a voltage signal to achieve analog output of load current.

SCT41080Q has a clamping function between the drain and source electrodes, which can effectively protect itself
under inductive load conditions.

SCT41080Q is an intelligent high-side switch suitable for applications where resistance, capacitance, and
inductance loads can support most small load currents.

Adjustable Current Limit

SCT41080Q has an adjustable high-precision current limitation mechanism. When the load current reaches the
designated threshold, it rapidly internally controls the N-MOSFET gate voltage to clamp the output current to the
set value and report faults. When overcurrent occurs, there is high power dissipation in the device. If the device
heats up and triggers thermal shutdown, the current limit will be reduced to IcL (rsp) to reduce power dissipation on
the device and further protect the device.

SCT41080Q has two overcurrent protection thresholds, internal and external.

Internal current limitation, SCT41080Q has a conventional value of 14A for internal integrated current limitation.
When the CL pin is connected to the IC GND, the external current limitation becomes inactive, and protection is
solely managed by the internal current limitation. This configuration is generally suitable for applications involving
low VS voltage transient high current instances. At this point, there is a certain application risk when VS is under
high voltage.

External adjustable current limit, SCT41080Q can set the current limit threshold through an external Rcw resistor,
which needs to be connected between CL and IC GND. Use Equation 1 to calculate the RCL resistance:

X
= @)
Where
e VcLis an internal reference value with a typical value of 1.233V
e Ko is atypical value of 4000 for the load current sampling ratio
12 For more information www.silicontent.com © 2024 Silicon Content Technology Co., Ltd. All Rights Reserved "
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Reverse-Current Protection

When there is an input short circuit, the reverse current flows to the input through the body diode, and when the
input polarity is reversed, the reverse current flows to the input through GND and the body diode. Since the
current-handling capacity of the GND pin is limited, for device protection, it's advisable to include a reverse
protection diode at the input or incorporate it into the GND network. When a reverse protection diode is added to
the input, both the load and the device are protected.

SCT41080Q

Reverse

Vs | e |
g ] .our
BAT —|—>|—|—| {1}

L_J T

ESD Diode LOAD

Figure 14. Anti Reverse Diode Power Reverse Protection

By adding to the GND network, the current flowing into IC GND will be limited, thus protecting the device.

SCT41080Q
Reverse | YT - ""=-"=—""7"0""————= _i
BAT B _[ _]. Lo |
<~ 18T |
I | I
|
ESD Diode [ 9(_ —_— - LOAD
|
|
|
——+—1
I | :
Ground network I | |
| |
L—r—. |

Figure 15. Ground Network Power Reverse Protection
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MCU 1/O Protection

In some extreme cases, such as ISO7637-2 testing or inductive load input disconnection, negative voltage pulses
may appear in the IC GND relative to the system ground. To protect the MCU and the device, it is recommended
to connect a series resistor between the MCU and the SCT41080Q logic control pin.

Power supply|

|

Logic and
e} diagnostics SCT41080
our
MCU [—AM—T] Q [P —
R_ser
LOAD
Figure 16. MCU 1/O Protection
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Typical Application

sci
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Figure 17. Version A Application Schematic

Design Parameters

Design Parameters

Example Value

Input Voltage 13.5V Normal 8V to 18V
Load Current Typical 4A

Current Limit 5A

MCU Voltage 5V
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Application Waveforms

Vvs=13.5V, unless otherwise noted
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Figure 23. IN Off Inductive load L=8mH series resistor=13.5Q

Figure 24. Open-load detection for version A
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Application Waveforms(continued)

Vvs=13.5V, unless otherwise noted
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Figure 25. Open-load detection for version B

Tek {Z1E - = 1

Figure 27. IN Off current sense load=0.5A

Figure 26. IN On current sense load=0.5A
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Figure 28. DIAG_EN Toggle for version A
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Figure 29. Overcurrent detection for version A
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Figure 30. Overcurrent detection for version B
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Layout Guideline

The PCB layout is very important. Good PCB design can optimize heat transfer, which is absolutely essential for

the long-term reliability of the device.

1. Maximize the copper coverage on the PCB to increase the thermal conductivity of the board. Maximum copper
is extremely important when there are not any heat sinks attached to the PCB on the other side of the package.

2. More vias should be placed below the device Thermal
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TAPE AND REEL INFORMATION
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NOTES:
1. 10 sprocket heole pitch caumulative tolerance +0.2.
Z2.Camber not to exceed Tmm in 100mm
340 and Ba measured_on .a ol the_bottam_of the norket
TAPE DIMENSIONS
w DA ®N w1 W2(Max) W3(Max)
(mm) (mm) (mm) (mm) (mm) (mm)
16 330£2.0 100+1.0 16.4+£0.5 224 15.9/19.4
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