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13.5W Wireless Power Receiver

Features Brief Description
¢ Single Chip Solution for 13.5W wireless power The KTE7001 is a single chip, 13.5W wireless power
receiver receiver that conforms to WPC/Qi V-1.3 Extended
¢ WPC/Qi V-1.3 EPP Compliant for 9Vpc at 1.5A Power Profile (EPP) standard specifications for
¢ 95% Peak Efficiency LDO mode from Coil to 9Vour solutions requiring 9Vpc output voltage. A wireless
¢ Full Synchronous Rectification with Low-Rpson power receiver provides regulated DC output power
¢ L DO Mode or Pass-Through Mode configurable derived from AC power that is magnetically coupled into
» 9Voutput at up to 1.5A peak output current a connected wireless power receiver coil.

» Short-circuit and current limit protection

e Embedded Microcontroller and OTP/ROM Memory

¢ Configurable Foreign Object Detection (FOD)

¢ Standard Firmware with optional external resistor
configuration of FOD operating parameters

¢ Device Enable control pin for extremely low power
consumption while in disabled mode

e Proprietary, robust internal Over-Voltage Protection The KTE7001 is packaged in an advanced, fully “green”
» Without any external “Sink” resistor or other devices compliant, 2.66mm x 3.90mm, 52-bump Wafer-Level

¢ Optional external NTC Over-Temperature Protection  Chip-Scale Package (6x9 WLCSP).

¢ -40°C to 85°C operating temperature range

e 52-bump WLCSP 2.66 x 3.90mm (0.4mm pitch) Applications

The KTE7001 integrates a full synchronous rectifier and
LDO to efficiently convert the wireless AC power into
9Vpc output at up to 1.5A current. The embedded
microcontroller with firmware and OTP/ROM memory
provides system  monitoring, protection, and
communications back to the power transmitter.

¢ Mobile Internet Devices, loT, Accessories
¢ Battery Powered Medical, Industrial, Consumer
¢ Wireless Headsets, Headphones, Earbuds

Typical Application
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Pin Descriptions

Pin # Name Function

G2, H1, H2 AC1 | AC Power Input 1 — input to synchronous rectifier. Connect to power input resonant LC tank.
G5, H5, H6 AC2 | AC Power Input 2 — input to synchronous rectifier. Connect to power input resonant LC tank.

E1, E2, E5, EB6, VRECT Rectifier DC Output Voltage and LDO Input — connect external bypass/bulk capacitors from these

F2, F3, F4, F5 pins to the ground plane using multiple vias.
D1, D2, D3, VOUT LDO Output Voltage — connect external bypass/bulk capacitors from these pins to the ground
D4, D5, D6 plane using multiple vias. Supports 5V output into loads up to 1.5A.
Internal 5V LDO Bias — connect an external 1uF bypass capacitor from this pin to the ground plane
F1 VDD5V . ;
using an unshared via. Supports 5V loads up to 10mA.
Internal 1.8V LDO Bias — connect an external 1uF bypass capacitor from this pin to the ground
F6 VDD1P8 . .
plane using an unshared via.
Bootstrap 1 — gate driver charge pump for internal synchronous rectifier AC1 high-side MOSFET.
G1 BST1 . L
Connect a 15nF capacitor from this pin to AC1.
Bootstrap 2 — gate driver charge pump for internal synchronous rectifier AC2 high-side MOSFET.
G6 BST2 . S
Connect a 15nF capacitor from this pin to AC2.
A1 CMA1 Communication Load Capacitance for AC1 — connect a capacitor from this pin to AC1. Capacitor
value is typically 22nF-47nF and should be optimized for the application.
A6 CMA2 Communication Load Capacitance for AC2 — connect a capacitor from this pin to AC2. Capacitor
value is typically 22nF-47nF and should be optimized for the application.
B1 CMB1 | Optional Communication Load Capacitance for AC1 — normally not connected; leave floating.
B6 CMB2 | Optional Communication Load Capacitance for AC2 — normally not connected; leave floating.
B5 EN Active-Low Enable Input — connect to ground or logic 0 to enable the IC.

A3, B3, B4, C3 NC Do not connect. Leave pin floating

A4, A5, GPIO-n General Purpose Input/Outputs — optional configuration pins for NTC, FOD gain and offset, and
C4, H4 LDO vs. Pass-Through mode. Leave floating (N.C.) for default configuration.

c2 SINK High voltage clamp - internally connected to VRECT. The preferred configuration is to connect this
pin externally to VRECT. For simplified layout, leave as floating (no connect).

A2, B2, C5, : PTI

G3, G4, H3 RSVDn |Reserved — not used in the application; connect to ground.

J1, J2, J3, . ) )

J4.J5, J6 PGND | Power Ground — connect to the ground plane using multiple vias.
C1, C6 AGND | Analog Ground — connect to the ground plane using unshared vias.
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Pinout Diagram
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Top Mark
WW = Device ID, FR = Firmware Code
XX = Date Code, YY = Assembly Code
ZZ7Z = Serial Number
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Absolute Maximum Ratings'

Symbol Description Value Units
Vac AC1, AC2 to PGND -0.3t0 26 \Y,
VRECT VRECT to PGND -0.3t0 26 V
VRECT-AC VRECT to AC1, VRECT to AC2 -0.3t0 26 V
Vsink SINK to PGND -0.3t0 26 V
VPGND-AGND PGND to AGND -0.3t00.3 \Y,
Vour VOUT to AGND -0.3t0 26 V
VRecT-out VRECT to VOUT -0.3t0 26 \Y
Vest BST1, BST2 to AGND -0.3to0 26 \Y
VBsT-AC BST1 to AC1, BST2 to AC2 -0.3t0 6 \
Vewm CMA1, CMA2, CMB1, CMB2 to AGND -0.3to0 26 \Y
Vbpsv VDD5V to AGND -0.3t06 \Y,
Vbbp1ps VDD1P8 to AGND -0.3t02 \Y,
VEN EN to AGND -0.3to0 28 \Y
Verio GPIO-0, GPIO-1, GPIO-2, GPIO-3, GPIO-4 to AGND -0.3 to Vopsv+0.3 \Y
VRsvD RSVDO, RSVD1, RSVD2, RSVD3, RSVD4, RSVDI to AGND -0.3 to Vopsv+0.3 \Y
lac AC1, AC2 Current 2.6 A
lout VOUT Current 2.6 A
Ty Operating Junction Temperature Range -40 to 125 °C
Ts Storage Temperature Range -55 to 150 °C
TLEAD Maximum Soldering Temperature (at leads, 10 sec) 260 °C
ESD Ratings?
Symbol Description Value Units
VESD_HBM JEDEC JS-001-2017 Human Body Model (all pins) 12 kv
Thermal Capabilities®
Symbol Description Value Units
Oua Thermal Resistance — Junction to Ambient 47 °C/W
O Thermal Resistance — Junction to Board 4.38 °C/W
Po Maximum Continuous Power Dissipation at 25°C (T, = 125°C) 213 w
APo/AT Derating Factor Above Ta = 25°C -21.3 mW/°C

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. ESD Ratings conform to JEDEC industry standards. Some pins may actually have higher performance.

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.
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Recommended Operating Conditions

Symbol | Description Value Units
Cobsv VDD5V Capacitor 1 WF
Cop1rs VDD1P8 Capacitor 1 WF
Crect VRECT Capacitor(s) (=25V rating) 3x10 or 1x33 MF
Cour VOUT Capacitor(s) 2x10 or 1x22 WF

VOUT Effective Capacitance (at 5V DC bias) >8 MF
lout VOUT Current 0Oto1.5 A
Ivbpsv VDD5V Current (output available for application circuit) 0to 10 mA
Ta Ambient Operating Temperature Range -40 to 85 °C
Ty Die Operating Temperature Range -40 to 125 °C
Ordering Information
Part Number Marking* Operating Temperature Package
KTE7001ENAA-DA-TB?® RFFRXXYYZzZZ -40°C to +85°C WLCSP69-52

4. RF = Device ID, FR = Firmware Code, XX = Date Code, YY = Assembly Code, ZZZZ = Serial Number.

5. Firmware code is included in the ordering part number. Please contact Kinetic Sales for further details.
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Electrical Characteristics®

Unless otherwise noted, the Min and Max specs are over the full operating temperature range of -40°C to +85°C.
Typical values are specified at Ta = +25°C.

Symbol ‘ Description Conditions \ Min \ Typ \ Max \ Units
Supply Specifications
VRrecr rising threshold 3.06 3.27 Vv
Vuvio | VRECT Under-Voltage Lockout -
Hysteresis 150 mV
IrRecT VRECT Quiescent Current EN=0, Vrect = 7V 4.5 mA
Ision | VRECT Shutdown Current EN=1, VrecT =7V 18 pA
Vopsy | VDD5V Output Voltage IlLoap < 10mMA 4.5 5 5.5 \%
Vopirs | VDD1P8 Output Voltage No external load 1.62 1.8 1.98 \%
Thermal Shutdown Specifications
) T, rising threshold 140 °C
Ty _sHon | IC Junction Thermal Shutdown -
Hysteresis 20 °C
Logic Pin Specifications (EN, INT, GPIO-n)
ViH Input Logic High (EN) 1.4 \%
ViL Input Logic Low (EN) 0.3 \%
Itk Input Logic Leakage (EN) Ta=25°C, Vi=0V or 5V -1 1 uA
lo_src | Output Isource (GP10-0) 19.80 20 20.20 HA
lo_src | Output Isource (GP10-1,2,4) 19.65 20 20.35 HA
Synchronous Rectifier Specifications
Rps sw | Rectifier Switch Drain-Source On-Resistance |Isw = 0.5A ‘ ‘ 40 ‘ ‘ mQ
CMA1, CMA2, CMB1, CMB2, SINK Specifications
Ron cm | CMxx On Resistance lcmxx = 200mA 1 Q
lem tk | CMxx Leakage Current Vewmxx = 20V 1 MA
Isink_ Lk | SINK Leakage Current Vsink = 20V 1 MA

6. Device 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.

7. Value is guaranteed only at room temperature.
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Electrical Characteristics (continued)®

Unless otherwise noted, the Min and Max specs are over the full operating temperature range of -40°C to +85°C.
Typical values are specified at Ta = +25°C.

Symbol ‘ Description | Conditions | Min | Typ ‘ Max ‘ Units
VOUT LDO Specifications
Vour Output 9V Mode Vrect = 9.30V 8.85 9.00 9.15 \
Vour_LbrR VOUT Load Regulation LDO Output Voltage 12 mV/A
Vour_LNR VOUT Line Regulation LDO Output Voltage 4 mV/V
lout_PeAK Peak Current Capability 1.50 A
lout = 1A; Vrect droops 10%
VRecT-0UT VRECT to VOUT Dropout below the LDO regulated output 50 100 mV
Voltage value
Rising 15
Vout_ov Overvoltage Threshold - %
Falling 10
lout_ovsink | Overvoltage Sink Current ?;?;;r?gi?ter than Vour_ov 10 mA
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Typical Characteristics 9Vdc VOUT

Unless otherwise noted, Vour = 9V, Ta = 25°C.

Efficiency (Coil to Vour) vs. Load
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Detailed Application Schematic

o7l FytoonF
5”— foonf - ¢7
o 100nF BST1 vouT o ,
“ . VouT [T e o[ > wota
EIINP ﬁg] ¥88¥ D4 :E)pF :E)pF
2 ACt vouT -2 L
y 47nF N VouT D8 =
I W 7 ,
==0(q _B6 | =Y ™y
T I BN [ 2e— Onior
47nF G5
Cl4 [rs] A2
o H6 ¥ Ac2
15nF |—||—GB BST2
KTE7001
I—QL SINK
E1l
o6 Jom Tote e veecr S
10uF wﬂimﬂi xggg GPIO-0 |— 0.1pF
= = = VRECT GPIO-1 HAS—AM~ FODRean
VRECT
VRECT GPIO-2 f-A—AM~ FOD Rorrser
VRECT
SV F1
VDD5V
up to 10mA C20 GPI0-4 LDO/PassThru
I _|__1F VDD1P8 ==
~ Tw | 22 999992 888835
= 22 220222 222222
EEEGEEEEEEEEEES
Figure 1. Detailed Application Schematic
BOM
Item | Quantity | Reference Description Value Manufacturer
1 4 C1,C2,C3 CAP CER 0.1uF 50V X7R 100nF Murata
2 2 C7,C13 CAP CER 0.015pF 25V X7R 15nF Yageo
3 1 Cc10 CAP CER 3300PF 50V X7R 3.3nF Yageo
4 2 C9, C148 CAP CER 47nF 50V X7R 47nF Murata
5 3 C16, C17, C18° CAP CER 10pF 25V X5R 10uF Murata
6 2 C11,C12%10 CAP CER 10uF 16V, 10V, 6.3V X5R 10uF Murata
7 2 C20, C21 CAP CER 1pF 10V X5R 1uF Yageo
8 1 U1 Wireless charger receiver KTE7001 | Kinetic Technologies
WPC receiver coil, ACR = 0.22Q
9 1 RX COIL p/n ASC-504060E00-S00 8.2uH Amotech

8. The optimum capacitor value depends strongly on the electro-mechanical properties of the receiver coil and target operating range. The
traditional 47nF value is larger than needed for most applications, and newer designs are typically using 33nF or 22nF.

9. For low-cost applications and where device height is not critical, multiple devices may be replaced by single devices or fewer devices of
equivalent total value. For large capacitor values, electrolytic capacitors may be used with a 0.1yF ceramic capacitor in parallel.

10. Choose a voltage rating appropriate for the application output voltage requirements.
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Functional Description

The KTE7001 is a single chip 13.5W wireless power receiver suitable for proprietary operation with wireless power
transmitters similar to type A11, A10, A6, or A19 that are capable of supporting the desired output voltage and power.
Transmitter and receiver coil topology and design should be optimized for the desired application scenario. This
wireless power receiver provides regulated DC output power derived from AC power that is magnetically coupled into
the wireless power receiver coil.

The KTE7001 integrates a full-synchronous rectifier and an LDO to efficiently convert the wireless AC power into up
to 9V DC power at up to 1.5A. An embedded microcontroller with ROM and OTP memory provides power
management, protection, and communications with the power transmitter.

Full-Bridge Synchronous Rectifier

The KTE7001 includes a full-bridge synchronous rectifier comprised of four low-Roson MOSFET switches for high-
efficiency AC-to-DC power conversion. The AC input to the rectifier is at pins AC1 and AC2, while the unregulated
DC output is from pins VRECT to PGND. The rectified DC voltage and energy are stored in off-chip bulk capacitors
connected to the VRECT pin.

Proprietary Overvoltage Protection

Fully internal proprietary overvoltage protection actively prevents damage to the KTE7001 from transient overvoltage
events. This includes various possible application scenarios, including “jiggle” events that can occur when
dynamically moving the receiver coil in relation to the transmitter surface. Conventional solutions typically rely upon
external resistors and/or other devices to dissipate excess energy in attempts to prevent overvoltage damage.
External devices are often physically too small to safely manage overvoltage without damage. The KTE7001 utilizes
proprietary overvoltage protection that is more robust and does not require any external components.

LDO Mode
The KTE7001 integrates a high-power, low-dropout (LDO) linear regulator that provides a stable and accurate DC
output for system loads up to 1.5A.

The LDO input is internally connected to the rectifier’s output at VRECT, and the regulated output voltage is available
at VOUT. Communications from the KTE7001 with the WPC transmitter automatically adjusts the transmitter’s output
power such that the KTE7001’s rectifier output maintains the proper headroom for optimum operation of the LDO.

The LDO Mode is appropriate for applications that require a tightly regulated system supply voltage. Select the
default LDO Mode by leaving the GPIO-4 pin floating (no connect) or tie this pin to VDD1P8.

Pass-Through Mode

The KTE7001 includes a Pass-Through Mode for the LDO. In the Pass-Through Mode, the LDO is set to the normal
target regulator output voltage. However, the KTE7001 firmware communicates back to the WPC transmitter to
maintain VRECT only slightly higher than the target VOUT voltage at higher power levels. This reduces the power
dissipation normally associated with the voltage drop across an LDO necessary to maintain complete VOUT
regulation at high output currents. At low output current, some headroom is maintained. This is necessary to prevent
excessive VOUT drop caused by coil physics in the case when there is a sudden large increase in the output load.

The Pass-Through Mode is appropriate for battery charging or other applications that prioritize highest efficiency over
output voltage accuracy. Select the Pass-Through Mode by connecting the GPIO-4 pin to ground.

Under-Voltage Protection

The KTE7001 includes under-voltage protection when VRECT falls approximately 3.5V. This temporarily disables
the VOUT to give the system a chance to restore normal operation. This can avoid resetting the KTE7001 from
undervoltage conditions. Resetting of KTE7001 will result in forced termination of the power transfer from the power
transmitter.
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Output Overvoltage Protection

The KTE7001 includes output overvoltage protection that applies a 10mA current sink to VOUT whenever the output
voltage exceeds its nominal regulation set-point by more than 15%. The current sink is disabled when the output
voltage returns to within 10% above nominal. This quickly reduces the VOUT voltage to normal after any VOUT
increase that may occur when there is a sudden decrease in the VOUT load current.

Embedded Microcontroller and OTP Memory
The KTE7001 includes an embedded microcontroller with one-time programmable (OTP) memory configured with
firmware that supports interoperation with transmitters similar to commonly available type A11, A6, A10, or A19.

Optional EN Input

The KTE7001 has an optional EN logic input pin to enable and disable the IC into a low power state. Connect the
EN pin to ground to allow the device to function whenever there is sufficient VRECT for operation. In applications
where it is useful to enable/disable the device, drive the EN pin with an appropriate voltage for the disabled state.

GPIO Pins and Optional Configuration

The KTE7001 has five GPIO pins, GPI0-0 through GP10-4, which are used for optional input/output features and for
option configuration. The configurable adjustments include NTC over-temperature protection (GP10O-0), FOD gain
(GPIO-1), FOD offset (GP10-2), and LDO Mode vs. Pass-Through Mode (GP10-4).

Each GPIO may be optionally configured to have connected a 20uA high precision current source. Depending upon
the application needs, this pin may be left floating (no connect), shorted to ground, or connected to an external
configuration resistor. The voltage on the pin is measured by the integrated ADC and interpreted by firmware. See
the Applications Information section in this datasheet for details regarding selecting optional resistor values.

Optional NTC Over-Temperature Protection
Pin GPIO-0 is configured to bias and measure an external negative temperature coefficient (NTC) thermistor.
Typically, this feature is used to detect over-temperature near the receiver coil and transmitter coil interface.

The KTE7001 sends an End Power packet with the condition code “over temperature” when the voltage on GPI1O-0
is less than 405mV, corresponding to a high temperature condition. Qi transmitters are required to shut off
immediately upon receiving this code. Generally, all Qi transmitters will shut down for a long period of time to allow
the receiver to cool down before attempting to restart the power transfer.

The GPIO-0 pin sources 20pA, which is converted to a temperature-dependent voltage by the thermistor. In
applications with over-temperature protection, normally select an NTC thermistor with Rzs.c = 47kQ and = 4050 to
disable wireless power when the NTC temperature exceeds 50°C. The temperature threshold may be adjusted via
NTC selection and even adding additional normal resistors around the NTC. See the Applications Information section
in this datasheet for details on selecting the thermistor.

If not using the NTC, leave the GPIO-0 pin floating (not connected to anything).

Optional I?C Interface and INT Flag

The KTE7001 includes an optional I2C serial interface and an open-drain interrupt flag. These interfaces may be used
with Kinetic engineering development tools, and also, to support additional new functionality implemented by future
versions of KTE7001 firmware.

Optional FOD Gain and Offset Adjustment

FOD is an acronym for “Foreign Object Detection”. FOD is a mandatory safety feature required by the WPC
specifications. The purpose of FOD is to prevent possibly dangerous heating of metal objects (‘foreign’ objects).
Such heating can result from objects having exposure to the magnetic charging field from the wireless power
transmitter. It is a requirement for the wireless power receiver to accurately report the received power as packet
data sent to the transmitter. The transmitter compares the reported received power to the amount of power being
transmitted. If too much power is being lost, the transmitter may stop delivering power for reason of power lost into
a possible foreign object.

The Kinetic EVB (Evaluation Board) is highly efficient, having a very high-quality coil and being constructed without
any “friendly” metals in the magnetic charging field area. The EVB power measurement and FOD related parameters
are very accurately calibrated and do not need any adjustment. However, a final application configuration may have
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a different receiver coil or may have metal components (screws, frame, battery, PCB wiring, etc.) nearby the receiver
coil. Such “friendly” metal will increase the power lost in the wireless power receiver system. These power loss
differences must be compensated so that the amount of power reported by the receiver in the Received Power Packet
(RPP) is accurate and within WPC specification requirements.

The KTE7001 includes optional resistor adjustments for Foreign Object Detection (FOD) Gain and Offset to allow
proper calibration across varying applications. Typically, real product applications will have losses that are greater
than the losses that exist in the calibrated EVB. For this reason, most of the adjustment range is a positive value.
For losses that are proportional to the power level, the FOD Gain can be adjusted. For losses that are a constant
amount regardless of the power level, the FOD Offset value can be adjusted. Both of these adjustments affect the
value contained in the RPP packet that is communicated to the power transmitter.

To adjust FOD Gain and FOD Offset, external resistors can be attached to KTE7001 GPIO pins to make the required
change. For details about this adjustment, refer to the Optional FOD Rgan Selection and Optional FOD Rorrser
Selection sections within the Applications Information of this datasheet. If the default Gain and/or Offset values can
be used without any change, then leave the respective GPIO pin floating (not connected to anything).
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Applications Information

Coil Selection

Select a coil that meets the needs of the application. Consider form-factor, series resistance and inductance. Larger
diameter coils generally perform better. The coil should include a low-loss magnetic shielding material that is
sufficient to prevent magnetic flux from interacting with metallic objects behind the coil or very close to the coil
windings. To obtain WPC/Qi certification, the receiver must work with all WPC/Qi certified transmitters.

Capacitor Selection

Ceramic capacitors with X5R, X6S, or X7R ratings are recommended due to their low ESR, low ESL, low temperature
coefficients, and small physical sizes. Consider the voltage rating, size, and DC bias derating characteristic of the
capacitor.

Cs and Cd Capacitor Selection
Choose Cs and Cd per the guidelines set forth by the WPC/Qi V-1.3 BPP specifications. Use small ceramic
capacitors with 50V or more rating.

Select the value of Cs for primary resonance at 100kHz:

£ = 100kHz

1
21,/ L' Cy
where L’s is the self-inductance of the coil when placed and aligned on the interface surface of a power transmitter.

Select the value of Cd for secondary resonance at 1MHz:

where Ls is the self-inductance of the coil when away from the interface surface of a power transmitter but including
any “friendly” magnetic material that is part of the receiver design.

Cssm Capacitor Selection
Choose ceramic boost capacitors with voltage rating of 50V and 15nF nominal capacitance. Typically, 0402 (1005M)
case-size is sufficient.

Cceman Capacitor Selection
Choose ceramic modulation capacitors with voltage rating of 50V and 47nF nominal capacitance. Typically, 0402
(1005M) case-size is sufficient.

Crect Capacitor Selection

Choose ceramic rectifier output capacitor(s) with voltage rating of 25V or more and 30pF total nominal capacitance
or more. Typically, three 10uF capacitors in parallel, each with 0603 (1608M) case-size or larger, is a good choice.
Larger values and larger case-size provide more effective capacitance when considering the DC bias derating
characteristic of the capacitor. If a low-cost electrolytic type capacitor is used, an additional 0.1uF capacitor should
be placed in parallel with the electrolytic capacitor.

Cour Capacitor Selection

Choose ceramic LDO output capacitor(s) with voltage rating appropriate for the selected application maximum output
voltage, and with 20uF total nominal capacitance or more. Typically, two 10uF capacitors in parallel, each with 0603
(1608M) case-size or larger, is a good choice. Larger values and larger case-size provide more effective capacitance
when considering the DC bias derating characteristic of the capacitor. The LDO requires a minimum of 8uF effective
output capacitance. If a low-cost electrolytic type capacitor is used, an additional 0.1uF capacitor should be placed in
parallel with the electrolytic capacitor.
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Cvopsv and Cvppips Capacitor Selection
Choose ceramic VDD5V and VDD1P8 output capacitors with voltage rating of 6.3V or more and 1pyF nominal
capacitance each. Typically, 0402 (1005M) case-size is sufficient.

Cnrc Capacitor Selection
When using the optional NTC thermistor, place a 0.1uF ceramic bypass capacitor from GPIO-0 to ground, local to
the IC, in order to reject noise. If not using the NTC, leave the GPIO-0 pin floating (no connect).

Optional NTC Thermistor Selection
The KTE7001 is optimized for an NTC thermistor.

The GPIO-0 pin is configured as a 20uA current source to bias the NTC. As temperature increases, the thermistor
resistance reduces, causing the voltage at GPIO-0 to also reduce. An over-temperature condition will occur when
the NTC resistance becomes lower than needed to keep the voltage on GPIO-0 higher than the 405mV threshold.

To increase the over-temperature protection threshold, add resistance in series with the NTC and/or choose an
appropriate different NTC device.

To decrease the over-temperature protection threshold, add resistance in parallel with the NTC and/or choose a
different NTC.

If not using the NTC, leave the GPIO-0 pin floating (not connected to anything).

Optional FOD Rgan Selection

This adjustment changes the calculation of the total received power value that is communicated to the transmitter in
the Received Power Packet (RPP). The nominal reported RPP value, will result in a margin of approximately 650mW
greater than the transmitter effective transmitted power. Typically, a transmitter may shutdown for FOD reasons if
there is more than this margin of power loss. This adjustment can be made using the following table values. Resistor
tolerance must be 1% or better for guaranteed selection of the desired FOD gain value. Please note that the resistor
value is measured only at the time of the initial power-on time of the receiver.

Table 1. FOD Rgain Selection
Noted: If both Reain and Rorrser are less than 1k, FOD is disabled.

FOD Recain RPP Gain Change
Rean and Rorrser <1k +1.4W added to RPP
<1k -4.7%
5k -3.1%
10k -1.6%
15k +1.6%
20k +3.1%
25k +4.7%
30k +6.3%
35k +7.8%
40k +9.3%
45k +10.9%
50k +12.5%
(ncl): Ic?:;l:gct) 0%

Optional FOD Rorrser Selection

This adjustment changes the calculation of the total received power value that is communicated to the transmitter in
the Received Power Packet (RPP). The nominal reported RPP value, will result in a margin of approximately 650mW
greater than the transmitter effective transmitted power. Typically, a transmitter may shutdown for FOD reasons if
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there is more than this margin of power loss. This adjustment can be made using the following table values. Resistor
tolerance must be 1% or better for guaranteed selection of the desired FOD offset value. Please note that the resistor
value is measured only at the time of the initial power-on time of the receiver.

Table 2. FOD Rorrser Selection
Noted: If both Rcain and Rorrser are less than 1k, FOD is disabled.

FOD Rorrser RPP Offset Change
Reain and Rorrser <1k +1.4W added to RPP
<1k -117mwW
5k -78mW
10k -39mwW
15k 0
20k +39mwW
25k +78mwW
30k +117mW
35k +156mW
40k +195mW
45k +234mW
50k +273mW
Floating
(no connect) 0
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Recommended PCB Layout

See Figure 2 for the recommended PCB layout. The drawing is to scale. Larger external components are 0603
(1608M) size, while smaller components are 0402 (1005M) size. lItis possible to fit the entire solution in under 47mm?2.
However, depending upon PCB design and assembly rules, the component-to-component minimum distance may
need to be increased.
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Figure 2. Recommended PCB Layout
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Packaging Information

WLCSP69-52 (2.66mm x 3.90mm x 0.62mm)
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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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