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KTS1680C

Overvoltage Protected Load Switch with Surge Protection

Features

Brief Description

¢ Surge and ESD protected Input
» Surge Protection
» |EC 61000-4-5: > 100V
» ESD Protection
= [EC 61000-4-2
e Contact: £15kV
o Air Gap: +15kV
= Human Body Model: £2kV
¢ Wide Input voltage range
» 2.3V to 28V
e Low Quiescent Current: 70pA (typ.)
e Integrated 28mQ (typ) N-Channel MOSFET
¢ Fast turn-off response time
» 100ns
o Flexible trip-point options
» Fixed 6.3V
» Adj. 4V to 25V
¢ Auto-enabled switch with typ. 15ms
debounce time
¢ Additional Under voltage (UVLO), Short-circuit
and Thermal shutdown protection
e Open-drain power good output
¢ Pb-free WLCSP34-12 package
¢ -40°C to +85°C Temperature Range

Applications

e Smartphones

e Tablet Computers

¢ Mobile Internet Devices
e Peripherals

The KTS1680C overvoltage protection device features an
ultra-low 28mQ (typical) on-resistance high current
integrated MOSFET which actively protects low-voltage
systems from voltage supply faults up to +28Vpc. An
internal clamp protects the device from surges up to 100V.

An input voltage exceeding the overvoltage threshold will
cause the internal MOSFET to turn off, preventing
excessive voltage from damaging downstream devices.
When the OVLO input set below the external OVLO select
voltage, the KTS1680C automatically chooses the internal
fixed OVLO threshold, preset to 6.3V (typical). The
overvoltage protection threshold can be adjusted with
optional resistor divider to a voltage between 4V and 25V.

The device features an open-drain output ACOK indicating
a stable supply between the minimum supply voltage and
OVLO threshold. The KTS1680C is also protected against
over-current faults and has thermal protection.

The KTS1680C is available in a RoHS and Green
compliant 12-Bump 1.70mm x 1.21mm x 0.62mm WLCSP.

Typical Application
Batt
Adapter/USB . IN ouT ¢ C:arzgr > Battery
1L Gy Vio L Cour 4
—— 0.1yF KTS1680C —T— 1uF
R1 PMIC
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CTRL Processor
R2 GND

|||—

October 2021 — Revision 04¢

Page 1

Company Confidential




kinetic

technologies KTS1 6800
—

Pin Descriptions

Pin # Name | Function
A1 CTRL | OUT power path is Enabled when CTRL is logic Low.
A2, A3, B2 ouT Output of inte!rnal main high-current power switch. Connect OUT pins together in the PCB for
proper operation.
A4,B4,C4 | GND | Ground. Connect GND pins together in the PCB for proper operation.
Open-drain power good output. ACOK is driven low during normal operation and becomes high
B1 ACOK | impedance when an out-of-range condition is detected. Connect a pull-up resistor between the
logic pin and the system rail.
B3, C2, C3 IN Voltage Input. Connect IN pins together in the PCB for proper operation.
External OVLO Adjustment. Connect OVLO to GND when using the internal fixed threshold.

C1 OVLO | Connect a resistor-divider to OVLO to set the adjustable OVLO threshold. The optional external
resistor divider is unrelated to the internal threshold.

WLCSP34-12
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12-Bump 1.70mm x 1.21mm x 0.62mm
WLCSP Package

Top Mark
WW = Device ID Code
XX = Date Code, YY = Assembly Code
ZZ7ZZ = Serial Number
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Absolute Maximum Ratings’

(Ta = 25°C unless otherwise noted)

Symbol Description Value Units
IN2, OUT Input, output Voltages -0.3t0 29 Vv
OVLO OVLO Pin -0.3t0 7 \Y
CTRL Control Pin -0.3t0 6 \
ACOK ACOK Pin -0.3t0 6 \Y
Continuous Current 4.5 A
IN, OUT Current
Peak Current (10msec) 8 A
Ty Junction Operating Temperature Range -40 to 150 °C
Ts Storage Temperature Range -65 to 150 °C
TLEAD Maximum Soldering Temperature (at leads, 10 sec) 260 °C
Thermal Capabilities
Symbol Description Value Units
Bua Thermal Resistance — Junction to Ambient® 73 °C/W
Po Maximum Power Dissipation at Ta < 25°C 1.28 w
APo/AT Derating Factor Above Ta = 25°C -12.8 mW/°C
Recommended Operating Range
Description Value
Input Voltage Range 2.3V to 28V
Output Load Capacitance Range up to 100pF
Ordering Information
Part Number Marking* Operating Temperature Package
KTS1680CEUZ-TR MFEXXYYZZ2Z77 -40°C to +85°C WLCSP34-12

1. Stresses above those listed in Absolute Maximum Ratings may cause permanent damage to the device. Functional operation at
conditions other than the operating conditions specified is not implied. Only one Absolute Maximum rating should be applied at any one

time.

2. Survives burst pulses up to 100V with 2Q series resistance.

3. Junction to Ambient thermal resistance is highly dependent on PCB layout. Values are based on thermal properties of the device when

soldered to an EV board

4. “XXYYZZZZ’ is the date code, assembly code and serial number.
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Electrical Characteristics®

Vin = +2.3V to +28V and Cin = 0.1pF. Unless otherwise noted, the Min and Max specs are applied over the full
operation temperature range of -40°C to +85°C, while Typ values are specified at room temperature (25°C).
Vin =5V, In < 4.5A.

Symbol |Description Conditions Min | Typ | Max | Units
VIN Input operating range 2.3 28 \
Vin_ctave | Input clamp voltage In=10mA, Ta = +25°C 32 \Y
IN Input supply current ViN = 5V 70 120 pA
In_a OVLO supply current Vovio = 3V, Vin =5V, Vour = 0V 63 120 pA
VIN_uvLo Under voltage lockout threshold VN rising 1.9 \
Vuvio_Hyst | Under voltage lockout hysteresis 0.1 \
VIN_oviLo Internal over voltage trip level Vin rising, Ta = +25°C 6.0 6.3 6.6 \Y,
Vin_ovio Hys | OVLO Hysteresis Vin falling, Ta = +25°C 0.2 \Y
OVLO External threshold TA = +25°C 1.15 1.21 1.27 \
VovLo TH -
Adjustable OVLO threshold range 4 25 \
Vovio_seL | External OVLO select threshold 0.2 0.25 0.3 \
Rbs(on) Switch On-Resistance Vin=5V, In=1A, Ta = +25°C 28 38 mQ
lovio OVLO input leakage current Vovio = Vovio_TH -0.1 0.1 WA
CTRL
VCTRL_H CTRL logic high threshold 1.4 \Y
VerRL_ L CTRL logic low threshold 0.4 \Y
Digital Signals (ACOK)
VoL ACOK output low voltage Vio = 3.3V, Isink = TmA 0.4 \Y
Vacok_Leak | ACOK leakage current Vio = 3.3V, ACOK de-asserted -1 1 pA
ESD PROTECTION
Human Body Model (HBM) Model = 2 | All pins 2 kV
VEsp IEC 61000-4-2 Contact discharge IN pin +15 kV
IEC 61000-4-2 Air gap discharge IN pin +15 kV
Thermal Shutdown
Shutdown Temperature 130 °C
TsHDN .
Shutdown Temperature Hysteresis 20 °C

5. KTS1680C is guaranteed to meet performance specifications over the —40°C to +85°C operating temperature range by design,
characterization and correlation with statistical process controls.
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Timing Characteristics (Figure 1)

Symbol | Description Conditions Min Typ Max | Units
. Time from 2.1V < Vin < Vin_ovLo to Vour =
toes Debounce time 10% of Vin 15 ms
tss Soft-start time Vout = 10% of Vin to soft-start off 15 ms
. . Vin =5V, RL=100Q, CLoap = 100uF,
ton Switch turn-on time Vour from 10%, Vin 10 90% Vi 2 ms
. . ViN> VoviLoto Vout = 80% of Vin, RL =
torr Switch turn-off time 1000, Vi rising at 2V/jis 100 ns
| (GVLG Thrsshold) - e
[NJE— A —— {UVLO Threshoid T A :
/ : SHEY reshold ge Lock out”
oV :
toeB tpeB _ toes
fon—d 4 - 80%
ouT o i 90% (
oV = ‘
tss 3 3
ACOK
ov

Figure 1. Timing Diagram
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Typical Characteristics

Vin =5V, Cin = 0.1pF, Cout = 1uF, OVLO pin = GND, Temp = 25°C unless otherwise specified.

Input Supply Current vs Input Voltage (no load) Normalized Roson vs. Temperature
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Typical Characteristics

Vin =5V, Cin = 0.1uF, Cout = 1uF, OVLO pin = GND, Temp = 25°C unless otherwise specified.

Power-up (Cour = 10uF, 100mA load) Over Voltage Fault Protection (VIN 5V to 8V step)
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Functional Block Diagram

I ]
| —< |
k : » o | OUT
= 141 i
: T :
1| High Voltage Thermal !
i Surge Clamp Detection Charge Pump :
1 I !
I 1
1 CTRL

! Internal [ Logic Control ;
i Band Gap !

' Reference A | ACOK
I 1
]
' R - + € !
i ol .
1
OVLO E VIN Detection j :
— ] and _ |
: OVP Control 1 |
i = :
I ]

Functional Description

The KTS1680C is inserted between the power supply or charger source and the load to be protected. The
KTS1680C consists of a low resistance switch, under-voltage lockout protection (UVLO), overvoltage monitor
and protection (OVLO) and an ACOK output flag.

The KTS1680C switch device features a low on-resistance (Roson) internal N-Channel MOSFET and protects
low-voltage systems against voltage faults up to +28VDC. An internal clamp also protects the device from input
surge transients up to 100V. If the input IN pin voltage exceeds the overvoltage threshold, the internal FET is
turned off to prevent damage to any downstream components connected to the output. A 15ms debounce time
built into the device delays the internal FET turn on time.

The power good flag (ACOK) output pin can notify the system of the normal operation by pulling its output low.
When an input power overvoltage or over-temperature occurs, the device releases the internal open-drain and
the ACOK output is set to logic high by the external pull-up resistor in order to alert the system.

UVLO (Under Voltage Lockout)
The device has a built-in under voltage lock out (UVLO) circuit. During Vin positive going slope, the output (OUT)
remains disconnected from the input (IN) until Vin voltage exceeds Vin_uvio 1.9V typical. This circuit has a 100mV
hysteresis to provide noise immunity.
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OVLO (Over Voltage Lockout)
The KTS1680C can be configured for either an internal OVLO threshold, or an adjustable threshold when using
the OVLO pin as a sense pin.

By connecting the OVLO pin to ground, the internal OVLO comparator uses the internally fixed OVLO value
Vin_ovio of 6.3V typical.

If an external resistor-divider is connected to OVLO and Vovio exceeds the OVLO select voltage, Vovio_seLEcT,
the internal OVLO comparator reads the IN fraction fixed by the external resistor divider. Starting with R1 = 1MQ
to minimize current consumption, R2 can be calculated from the following formula:

R

— 1
VOVLO_EXT - VOVLO_THRESH X (1+ R )
2

Internal MOSFET Switch

In normal operating mode (main power switch turned on), the CTRL input must be set to the logic low state
(CTRL = GND).The KTS1680C incorporates an internal N-Channel MOSFET with ultra-low Rps on-resistance
of 28mQ (typ). The MOSFET is internally driven by a charge pump that generates a necessary gate voltage
above IN.

ACOK Output

The ACOK output is an active-low open-drain flag reporting good operation of the device. A pull-up resistor
should be connected from the ACOK pin to the system I/O rail. A fault is flagged when the output is being pulled
high in the case of an overvoltage or over-temperature fault occurring.

Thermal Protection
The internal FET turns off when the junction temperature exceeds +130°C (typ). The device exits thermal
shutdown after the junction temperature cools by 20°C (typ) hysteresis.

Input Capacitor

A 0.1uF or larger capacitor is typically recommended for CIN which should be located as close to the device IN
pin as possible. For higher current operation, ceramic capacitors are recommended for CIN. During surge
voltage transients, the internal input clamp keeps the input IN pin voltage below 40V, so 50V rated capacitors
are ideal for most OVP applications.

Output Capacitor
A small output capacitor COUT can be added to accommodate various load transient condition.

USB On-The-GO (OTG) Operation
When used in an OTG application the KTS1680C can provide power from OUT to IN. Initially, the OTG voltage
applied at OUT will forward bias the power switch bulk diode and present a voltage drop of approximately 0.7V
between OUT and IN. The maximum current in this mode is limited by the thermal performance of the device
and at an ambient temperature of 25°C

1.28W
IMAX :W = 182A

This is purely a transitionary condition as once the voltage at IN exceeds the UVLO voltage of 1.9V and the
debounce time of 15ms has elapsed, the main power switch will turn fully ON, significantly reducing the voltage
drop from OUT to IN.
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Packaging Information

WLCSP34-12 (1.70mm x 1.21mm x 0.62mm)

Top View
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Kinetic Technologies cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Kinetic Technologies
product. No intellectual property or circuit patent licenses are implied. Kinetic Technologies reserves the right to change the circuitry and

specifications without notice at any time.
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