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TS80003

High Efficiency Transmitter Controller
for Wireless Power Systems

Features

1 Supports Qi® 1.2.2, AirFuel Inductive (PMA) and
Resonant (A4WP) and proprietary wireless charging
applications

I Power outputs up to T00W

1 Support for single and multi-coil applications

1 Support for half and full-bridge power sections

1 Support for variable voltage, variable frequency and
variable duty cycle architectures

1 Integrated controller and flash for communications
and control

1 High precision data converters

9 Precise control of bridge duty cycle and frequency

1 Low external component count

I Productis lead-free, Halogen Free, RoHS / WEEE
compliant

Applications

1 5/12/19/24V single coil wireless power
transmitters

Multi-coil transmitters

Power tool chargers

Laptop chargers

Wearable device chargers

Medical applications
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Description

The TS80003 is a power transmitter communications and
control unit for wireless charging applications. The
TS80003 can support power outputs up to 100W, and
supports Qi® compliant, PMA compliant, A4WP and
proprietary applications. The TS80003 can be configured
to drive single or multi-coil applications, in half and full-
bridge systems.

The TS80003 performs the necessary decode of packets
from the secondary side device and adjusts the control
accordingly. An integrated PID filter provides the
necessary compensation for the loop for high-precision
control of duty cycle, frequency, and or bridge voltage.

Typical Application Circuit
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Pinout (Top View)
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Figure 1. TS8003 Pin Configuration
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Pin Description

Pin Pin Name Pin Function Description
1 AC_GAIN1 GPIO Gain control
2 COIL_PHASE Analog GPIO Coil feedback
3 MATCH_PHASE Analog GPIO Coil feedback
4 DC_V Analog GPIO DC voltage measurement
5 DC_I Analog GPIO DC current measurement
6 AC_PEAK Analog GPIO Coil peak voltage measurement
7 AC_GAIN2 GPIO Gain control
8 AC_PHASE Analog GPIO Coil voltage phase measurement
9 AC_V Analog GPIO AC coil voltage measurement
10 AC_AMPL Analog GPIO Coil voltage amplitude measurement
1 BATT_V Analog GPIO Input voltage measurement
12 TEMP Analog GPIO Temperature measurement
13 AVSS Analog GND Analog GND
14 AVDD Analog power Analog power supply
15 VDD Input power Input power supply
16 LEDB High-current GPIO LED Driver
17 LEDR High-current GPIO LED Driver
18 DRV_EN Drive enable FET driver enable
19 [12C_SCL/RX 12C/UART 12C clock or UART input
20 [2C_SDA/TX 12C/UART I12C data or UART output
21 BST_L Reset Reset
22 LEDG High-current GPIO LED Driver
23 PWM1_H PWM PWM1 high-side control
24 PWM1_L PWM PWM?1 low-side control
25 SYNC1 GPIO Sync signal for TS61002
26 SYNC2 GPIO Sync signal for TS61002
27 TOUCH/BST_VSET GPIO Touch panel interface
28 COIL_EN1 GPIO Coil selection for multi-coil system
29 PWM2_L PWM PWM2 low-side control
30 PWM2_H PWM PWM2 high-side control
31 VSS Power GND Power GND
32 VDD Input power Input power supply
33 BUCK_H PWM High-side control for Buck stage
34 BUCK_L PWM Low-side control for Buck stage
35 COIL_EN2 GPIO Coil selection for multi-coil system
36 COIL_EN3 GPIO Coil selection for multi-coil system
37 TOUCH2 GPIO Touch panel interface
38 TOUCH3 GPIO Touch panel interface
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39 BT_RX/SWDIO 12C/UART 12C data or UART input

40 BT_TX/SWDCLK 12C/UART 12C clock or UART output

41 PAD Thermal Pad Thermal Pad
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Functional Block Diagram
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Figure 2. TS80003 Block Diagram
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Specification

Absolute Maximum Ratings

Stresses above the values listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This
is a stress rating only and functional operation of the device at these or any other conditions above those indicated in
the operational sections of this specification is not implied. Exposure to absolute maximum rating conditions may

affect device reliability.

. . Note / Test

Parameter Min Max Unit "
Condition
VDD - VSS -0.3 6.0 Vv
. Vpp+0.5 or . .

Voltage on any pin V0.5 max. 69 Vv whichever is lower
Input Furrent on any pin during overload 10 10 mA
condtion
Absolute sum .ofall input currents during 50 50 mA
overload condition
Operating Junction Temperature Range, T, -40 115 C
Storage Temperature Range, Tq -40 125 C
ESD susceptibility according to Human Body 2000 v Confirming to
Model (HBM) EIA/JESD22-A114-B
ESD susceptibility according to Charged 500 v Confirming to JESD22-
Device Model(CDM) pins C101-C
Moisture sensitivity level 3 JEDEC J-STD-020D
IR reflow tempeature 260 C Profile according to

JEDEC J-STD-020D
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Pin Reliability in Overload

When receiving signals from higher voltage devices, low-voltage devices experience overload currents and voltages
that go beyond their own |0 power supplies specification.
The follow table defines overload conditions that will not cause any negative reliability impact if all the following
conditions are met:
9 full operation life-time is not exceeded
1 Operating Conditions are met for
- pad supply levels (VDDP)

- temperature
Overload Parameters
Note / Test
Symbol Parameter Min. Typ. Max. Unit "
y yp Condition
lov Ian.Jt current on any p(?rt pin 5 . 5 mA
during overload condition
lovs Absolute sum of all input circuit
. . — — 25 mA
currents during overload condition

If a pin current is outside of the Operating Conditions but within the overload conditions, then the parameters of this
pin as stated in the Operating Conditions can no longer be guaranteed. Operation is still possible in most cases but
with relaxed parameters.

Note: An overload condition on one or more pins does not require a reset.

Note: A series resistor at the pin to limit the current to the maximum permitted overload current is sufficient to handle failure

situations like short to battery.

Figure 3 shows the path of the input currents during overload via the ESD protection structures. The diodes against
VDDP and ground are a simplified representation of these ESD protection structures.
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Figure 3. Input Overload Current via ESD structures

The following table lists input voltages that can be reached under overload conditions. Note that the absolute
maximum input voltages as defined in the Absolute Maximum Ratings must not be exceeded during overload.

Parameter loy=5mA, T,=-40 C loy=5mA, T,=115 C
PN-Junction Characteristics for
positive overload Vin= Voo + 0.5V Vin=Vopp + 0.5V
PN-Junction Characteristics for
negative overload Vin=Vss-0.5V Vin=Vss-0.5V
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Recommended Operating Conditions

The following operation conditions must not be exceeded in order to ensure correct operation and reliability of the
TS80003. All parameters specified in the following tables refer to these operation conditions, unless noted otherwise.

Note / Test
Symbol Parameter Min. Typ. Max. Unit "
y yp Condition
T Ambient Temperature -40 — 105 °C
Vooe Digital supply voltage 1.8 — 5.5 %
Cuop Decoupling capacitor value 1 — uF
Cavop Decoupling capacitor value 0.47 1 33 MF
lsc Shgrt circuit current of 5 . 5 mA
digital outputs
Slec Absolute sum of sh.ort circuit . . 25 A
currents of the device
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Detailed Description

Overview

The TS80003 wireless charge transmitter controller
features all the functions necessary to implement a
high-efficiency wireless charge transmitter solution. It
is a new lower-cost version in comparison with the
previous controller TS80000. This controller can be
used in vary applications: single-coil/multi-coil
configuration, wide power range (1W to 100W), wide
input voltage range (5V to 24V), wide frequency range
(typically 100kHz to 205kHz). The functions of TS80003
are summarized as:

1 The TS80003 provides variable-frequency
variable-duty-cycle variable-phase-angle half-
bridge/full-bridge pulse width modulation (PWM)
signals to MOSFET driver (TS61001/TS61002), so
as to regulate the operation point of resonant
tank and adjust the power/voltage of the receiver.

I TS80003 is also able to achieve signal
demodulation and detection in compatible with
Ql standard and PMA standard as well as A4WP
specification.

I Besides over-temperature, over-voltage, over-
current protection, TS80003 has foreign objective
detection (FOD) function which can prevent
damage of transmitter or receiver.

9 TS80003 provides digital ping function to reduce
quiescent power dissipation. The standby power
loss is less than 300mW.

9 TS80003 can be configured for single-coil (default)
application or applications with multiple coil
(n<=3) for higher power or larger misalignment.

In order to achieve the above functions, some auxiliary
detection circuit, power supply and drive circuit are
needed.

Coil current detection

The Power Receiver communicates to the Power
Transmitter using backscatter modulation. For this

Transmitter detects this as a modulation of the current
through and/or voltage across the Primary Cell. In
other words, the Power Receiver and Power
Transmitter use amplitude modulated Power Signal to
provide a Power Receiver to Power Transmitter
communications channel.

The Power Receiver shall modulate the amount of
power that it draws from the Power Signal, such that
the Primary Cell current and/or Primary Cell voltage
assume two states, namely a HI state and a LO state. A
state is characterized in that the amplitude is constant
within a certain variation A for at least t; ms. If the
Power Receiver is properly aligned to the Primary Cell
of a type A1 or MP-A1 Power Transmitter, and for all
appropriate loads, at least one of the following three
conditions shall apply:

1 The difference of the amplitude of the Primary
Cell current in the HI and LO state is at least 15
mA.

1 The difference of the Primary Cell current in the HI
and LO state is at least 15 mA. The Primary Cell
current is measured at instants in time that
correspond to one quarter of the cycle of the
control signal driving the half-bridge inverter.

1 The difference of the amplitude of the Primary
Cell voltage in the Hl and LO state is at least 200
mV.

The amplitude modulation of the power signal is
shown in Figure 4 and the parameters are listed as
below table.
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Figure 4. Amplitude modulation of the Power

purpose, the Power Receiver modulates the amount of Signal

power that it draws from the Power Signal. The Power
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| Parameter [ Symbol [ Value [ unit | :

Maximum transition time tr 100 us -
Minimum stable time ts us
high-
7
2
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