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Introduction

The IS2066B is a low-power Bluetooth Audio System-on-Chip (SoC) with Microchip’s Wireless Stereo Technology
(WST) for Bluetooth Audio applications targeting wireless earbuds. Offered in a BGA package, the IS2066B product
is part of the Bluetooth Dual Mode family of stereo audio devices. It allows audio playback on two wireless devices
and a customizable internal EEPROM.

Features

• Qualified for Bluetooth v5.0 Specification
• Bluetooth 5.0 Core System Component (QDID 110017)
• Bluetooth Audio Profiles:

– A2DP 1.3
– AVRCP 1.6
– HFP 1.6
– HSP 1.2

• Bluetooth Low Energy (BLE):
– Generic access service
– Device information service
– Proprietary services for data communication

• Supports 16 kHz Wideband Speech
• Audio Interfaces:

– Analog output
– Microphone input

• Integrated Battery Charger (up to 350 mA)

Audio Codec
• Sub-Band Coding (SBC) Decoding and Advanced Audio Coding (AAC) Decoding
• 20-bit Digital-to-Analog Converter (DAC) with 98 dB SNR

RF Features
• Transmit Output Power: +2 dBm (Typical) (maximum 4 dBm)
• Support BDR/EDR/1M-LE Data Rate
• Receive Sensitivity: -90 dBm (Typical) (2 Mbps Enhanced Data Rate (EDR))
• Combined Tx/Rx RF Terminal Simplifies External Matching and Reduces External Antenna Switches
• Tx/Rx RF Switch for Class 2 or Class 3 Applications
• Integrated Synthesizer Requires No External Voltage-Controlled Oscillator (VCO), Varactor Diode, and

Resonator or Loop Filter
• Crystal Oscillator with Built-In Digital Trimming Compensates for Temperature or Process Variations
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DSP Audio Processing
• Includes a 32-bit DSP Core
• Synchronous Connection-Oriented (SCO) Channel Operation
• 8/16 kHz Noise Suppression
• 8/16 kHz Acoustic Echo Cancellation
• Modified Sub-Band Coding (MSBC) Decoder for Wide Band Speech
• Packet Loss Concealment (PLC)
• Built-In Audio Effect Algorithms to Enhance Audio Streaming

Package Details
Table 1. Package Details

Parameter IS2066B

Package type BGA

Ball count 50

Contact/Lead pitch 0.5 mm

Package size 5 mm x 3.5 mm x 0.9 mm

Peripherals
• UART Interface for Host MCU Communication
• Built-In Lithium-Ion (Li-Ion) and Lithium-Polymer (Li-Po) Battery Charger (up to 350 mA)
• Integrated 1.5V, 1.8V, and 3V Configurable Switching Regulator and Low-Dropout (LDO) Regulator
• Dual Buck Configuration for Power Saving
• Successive Approximation Register Analog-to-Digital Converter (SAR ADC) with Dedicated Channels:

– Battery voltage detection and adapter voltage detection
– Ambient temperature detection

• Built-In Undervoltage Protection (UVP) and Overvoltage Protection (OVP)
• Two LED Drivers

Operating Conditions
• Operating Voltage: 3.2V to 4.2V
• Operating Temperature: -20℃ to +70℃

Applications
• WST (Wireless Stereo Technology) Earbuds and Headsets

 IS2066B
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1. Device Overview
The IS2066B SoC integrates:

• Bluetooth 5.0 Dual-mode Radio Transceiver
• Power Management Unit (PMU)
• Microcontroller (MCU)
• Audio Codec
• Crystal Oscillator
• 32-bit DSP
• EEPROM

The IS2066B SoC is configured using a UI and DSP tool.

Note:  The UI tool and DSP tool are Windows®-based configuration utility tools, which are available for download
from the Microchip website: http://www.microchip.com/wwwproducts/en/IS2066.

The following figure illustrates the block diagram of the IS2066B SoC.

Figure 1-1. Block Diagram of IS2066B SoC
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1.1 Key Features
The following table provides the key features of the IS2066B.

Table 1-1. Key Features

Feature IS2066B

Application Wireless Stereo Technology earbuds

Flash/ROM ROM

Stereo mode Yes

Package BGA

Pin/Ball count 50

Dimensions (mm) 5x3.5

Audio DAC output 1-channel

DAC (BTL) SNR at 2.8V (dB) -98

DAC (BTL) SNR at 1.8V (dB) -95

Analog output Yes

Mono microphone 1

UART Yes

LED driver 2

Integrated DC-DC step-down regulator 2

Integrated LDO regulator 2

DC 5V adapter input Yes

Battery charger (350 mA maximum) Yes

ADC for charger thermal protection Yes

Under Voltage Protection (UVP) Yes

GPIO 6

EEPROM 128K

Multitone Yes

DSP functions (audio playback and voice call) Yes

Bluetooth Low Energy Yes

A2DP 1.3

AVRCP 1.6

HFP 1.6

HSP 1.2

 IS2066B
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1.2 Pin Details
The following figure illustrates the pin diagram of the IS2066B.

Figure 1-2. IS2066B Pin Diagram
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The following table provides the pin description of the IS2066B.

Note:  The conventions used in the below table are indicated as follows:
• I = Input pin
• O = Output pin
• I/O = Input/Output pin
• P = Power pin

Table 1-2. Pin Description

Ball No Pin Type Pin Name Description

A1 O AOHPM Headphone common mode output/sense input. For
WST earbud application, do not connect.

A2 O AOHPR Right-channel, analog headphone output

 IS2066B
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...........continued
Ball No Pin Type Pin Name Description

A3 P VDDA Analog reference voltage. Do not connect; for internal
use only

A4 P VBG Bandgap output reference for decoupling interference,
connect to GND through a 1 μF capacitor

A5 P CLDO_O 1.2V core LDO output for internal use only. Connect to
GND through a 1 μF capacitor

A6 I/O RTX/ RF_RTX RF path (transmit/receive)

A7 P VCC_RF RF power input (1.28V) for both synthesizer and Tx/Rx
block, connect to RFLDO_O

A8 I XO_P 16 MHz crystal input positive

A9 I XO_N 16 MHz crystal input negative

B1 O AOHPL Left channel, analog headphone output

B2 O HCI_RXD HCI UART data input

B3 P ULPC_VSUS ULPC 1.2V output power, maximum loading 1 mA,
connect to GND through a 1 μF capacitor

B4 I/O P2_7
Configurable control or indication pin (internally pulled-
up, if configured as an input)

• Volume up key (default), active-low

B5 I/O P0_2
Configurable control or indication pin (internally pulled-
up, if configured as an input)

• Play/Pause key (default)

B6 I/O P0_0
Configurable control or indication pin (internally pulled-
up, if configured as an input)

• Optional in-out box detection pin (input)

B7 I/O P1_3 I2C SDA (Internal EEPROM data) requires external 4.7
kΩ pull-up resistor

B8 I P1_5
Configurable control or indication pin (Internally pulled-
up, if configured as an input)

• Out_Ind_1 (UART_TX_IND)

B9 P RFLDO_O 1.28V RF LDO output for internal use only. Connect to
GND through a 1 μF capacitor

C1 I MIC_N1 MIC1 mono differential analog negative input

C2 I HCI_TXD HCI UART data output

C4, C5, C6, D4,
D5, D6 P GND Ground reference

C8 I/O P0_3

Configurable control or indication pin (Internally pulled-
up, if configured as an input)

• Optional event indication output for external MCU
to indicate IS2066B keep-alive of power-off

C9 I BK2_VDD 1.8V buck VDD power input; connect to SYS_PWR pin

D1 I MIC_P1 MIC1 mono differential analog positive input

 IS2066B
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...........continued
Ball No Pin Type Pin Name Description

D2 P VCOM Internal biasing voltage for codec, connect a 4.7 μF
capacitor to ground

D8 P MFB
• Multi-Function Button and power-on key
• UART RX_IND, active-high (used by host MCU to

wake up the Bluetooth system)

D9 I BK2_LX 1.8V buck regulator feedback path

E1 P VDD_IO
I/O power supply input (3V to 3.6V); connect to
LDO31_VO pin, connect to GND through a 1 μF (X5R/
X7R) capacitor

E2 P MIC_BIAS Electric microphone biasing voltage

E3 P VDD_CORE Core 1.2V power input; connect to CLDO_O pin;
connect to GND through a 1 μF (X5R/X7R) capacitor

E4 I RST_N System Reset (active-low)

E5 I/O P2_0

System configuration pin used to set IS2066B into
different operation mode

• High – Application mode ( for normal operation)
• Low – Test mode (to change EEPROM value)

E6 P AMB_DET Analog input for ambient temperature detection

E7 P LED1 LED driver 1

E8 P LED2 LED driver 2

E9 I BK2_O 1.8V buck regulator output. Do not connect to other
devices. For internal use only

F1 P ADAP_IN 5V power adapter input, used to charge the battery in
case of Li-Ion battery power applications

F2 P BAT_IN
Power Supply input.

Voltage range: 3.2V to 4.2V. Source can either be a Li-
Ion battery or any other power rail on the host board

F3 P SYS_PWR System power output derived from the ADAP_IN or
BAT_IN. Do not connect, for internal use only

F4 I BK1_VDD 1.5V buck VDD power input; connect to SYS_PWR pin

F5 I BK1_LX 1.5V buck regulator feedback path

F6 I BK1_O 1.5V buck regulator output. Do not connect to other
devices. For internal use only

F7 I LDO31_VO 3V LDO output for VDD_IO power, do not calibrate

F8 P LDO31_VIN LDO input, connect to SYS_PWR

F9 P CODEC_VO LDO output for codec power

 IS2066B
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2. Audio
The input and output audio signals have different stages and each stage is programmed to vary the gain response
characteristics. For microphones, both single-ended inputs and differential inputs are supported. To maintain a high-
quality signal, a stable bias voltage source to the condenser microphone’s FET is provided. The DC blocking
capacitors are used at both positive and negative sides of the input. Internally, this analog signal is converted to 16-
bit, 8/16 kHz linear PCM data.

2.1 Digital Signal Processor
A Digital Signal Processor (DSP) is used to perform speech and audio processing. The advanced speech features,
such as acoustic echo cancellation and noise reduction, are built-in. To reduce nonlinear distortion and to help echo
cancellation, an outgoing signal level to the speaker is monitored and adjusted to avoid saturation of speaker output
or microphone input. Adaptive filtering is also applied to track the echo path impulse in response, to provide an echo
free and full-duplex user experience.

The embedded noise reduction algorithm helps to extract clean speech signals from the noisy inputs captured by
microphones and improves mutual understanding in communication. The advanced audio features, such as multi-
band dynamic range control, parametric multi-band equalizer, audio widening and virtual bass are built-in. The audio
effect algorithms improve the user’s audio listening experience in terms of better-quality audio after audio signal
processing.

The following figures illustrate the processing flow of speaker phone applications for speech and audio signal
processing.

Figure 2-1. Speech Processing

Figure 2-2. Audio Processing

The DSP parameters such as EQ, Speaker Gain, Mic Gain, Sound Effect etc. are configured using the DSP tool. For
additional information on the DSP tool, refer to the IS206x DSP Application Note.

 IS2066B
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Note:  The DSP tool and IS206x DSP Application Note are available for download from the Microchip website: http://
www.microchip.com/wwwproducts/en/IS2066.

2.2 Codec
The built-in codec has a high Signal-to-Noise Ratio (SNR) performance and it consists of an ADC, a DAC and
additional analog circuitry.

Note:  The internal codec supports 16-bit resolution.

The following tables show the measurement results of noise, dynamic range, and THD+N in 1.8V and 2.8V codec
voltage supply conditions.
Table 2-1. BTL Measurement Result @1.8V

Parameter (1) Value

Noise • DG = 0 FFS, 1 kHz
• Volume = Maximum; AA readout = –96.1 dBV

Dynamic range • Volume = Maximum
• DG1 = 0.62 FFS, 1 kHz
• AA1 = –2.18 dBV
• Dynamic Range = –2.18 dBV – (–96.1 dBV) = 93.92 dB

THD+N • Volume = Maximum
• DG1 = 0.62 FFS, 1 kHz
• AA1 THD+N Ratio = 0.044%

1. Measurement Conditions:
1.1. CODEC_V=1.8V
1.2. Waveform = Sine, Sample Rate 48 kHz.
1.3. Bandwidth Low (30 kHz), Ext Gain = 0 dB, Measurement = LPF = 20 kHz, HPF = 22 Hz, A-Weighted,

Detector RMS, Average point = 2.

Table 2-2. BTL Measurement Result @2.8V

Parameters (1) Value

Noise • DG = 0 FFS, 1 kHz
• Volume = Maximum; AA readout = –95.9 dBV

Dynamic range • Volume = Maximum
• DG1 = 0.66 FFS, 1 kHz
• AA1 = 3.36 dBV
• Dynamic Range = 3.36 dBV – (–95.9 dBV) = 99.26 dB

THD+N • Volume = Maximum
• DG1 = 0.62 FFS, 1 kHz
• AA1 THD+N Ratio = 0.044%

1. Measurement Conditions:
1.1. CODEC_V=2.8V
1.2. Waveform = Sine, Sample Rate 48 kHz.
1.3. Bandwidth Low (30 kHz), Ext Gain = 0 dB, Measurement = LPF = 20 kHz, HPF = 22 Hz, A-Weighted,

Detector RMS, Average point = 2.

 IS2066B
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Figure 2-3. Codec DAC Input power vs Output Power 1.8V
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Figure 2-4. Codec DAC Input power vs Output Power 2.8V
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Figure 2-5. Codec DAC THD+N vs Input Power 1.8V codec
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Figure 2-6. Codec DAC THD+N vs Input Power 2.8V codec
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Figure 2-7. Codec DAC THD+N vs frequency 1.8V codec
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Figure 2-8. Codec DAC THD+N vs frequency 2.8V codec
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2.3 Analog Speaker Output
The IS2066B SoC supports the following speaker output mode:

 IS2066B
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• BTL (Bridge-tied load) mode — Recommended for WST earbud applications in which capless and differential
output connection helps to save the BOM cost by avoiding a large DC blocking capacitor. The following figure
illustrates the analog speaker output BTL mode.

Figure 2-9. Analog Speaker Output BTL Mode
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3. Transceiver
The IS2066B SoC is designed and optimized for Bluetooth 2.4 GHz systems. It contains a complete radio frequency
transmitter/receiver section. An internal synthesizer generates a stable clock to synchronize with another device.

3.1 Transmitter
The internal Power Amplifier (PA) has a maximum output power of +4 dBm. This is applied to Class 2 or Class 3
radios, without an external RF PA. The transmitter directly performs the IQ conversion to minimize the frequency drift.

3.2 Receiver
The Low-Noise Amplifier (LNA) operates with TR-combined mode for the single port application. It saves the pin on
the package without having an external Tx/Rx switch.

The ADC is used to sample the input analog signal and convert it into a digital signal for demodulator analysis. A
channel filter is integrated into a receiver channel before the ADC to reduce the external component count and
increase the anti-interference capability.

The image rejection filter is used to reject the image frequency for the low-IF architecture, and it also is intended to
reduce external Band Pass Filter (BPF) component for a super heterodyne architecture.

The Received Signal Strength Indicator (RSSI) signal feedback to the processor is used to control the RF output
power to make a good trade-off for effective distance and current consumption.

3.3 Synthesizer
A synthesizer generates a clock for radio transceiver operation. The VCO inside, with a tunable internal LC tank, can
reduce any variation for components. A crystal oscillator with an internal digital trimming circuit provides a stable
clock for the synthesizer.

3.4 Modem
For Bluetooth 1.2 specification and below, 1 Mbps is the standard data rate based on the Gaussian Frequency Shift
Keying (GFSK) modulation scheme. This basic rate modem meets Basic Data Rate (BDR) requirements of Bluetooth
2.0 with EDR specifications.

For Bluetooth 2.0 and above specifications, EDR is introduced to provide the data rates of 1/2/3 Mbps. For baseband,
both BDR and EDR utilize the same 1 MHz symbol rate and 1.6 kHz slot rate. For BDR, symbol 1 represents 1-bit.
However, each symbol in the payload part of EDR packets represent 2-bit or 3-bit. This is achieved by using two
different modulations, π/4 DQPSK and 8 DPSK.

3.5 Adaptive Frequency Hopping (AFH)
The IS2066B SoC has an AFH function to avoid RF interference. It has an algorithm to check the nearby interference
and to choose the clear channel for transceiver Bluetooth signal.

 IS2066B
Transceiver

© 2019-2020 Microchip Technology Inc.  Datasheet DS70005398C-page 16



4. Microcontroller
A microcontroller is built into the SoC to execute the Bluetooth protocols. It operates from 16 MHz to higher
frequencies, where the firmware dynamically adjusts the trade-off between the computing power and the power
consumption. In the ROM version, the MCU firmware is hard-wired to minimize power consumption for the firmware
execution and to save the external Flash cost.

4.1 Memory
There are sufficient ROM and RAM to fulfill the processor requirements, in which a synchronous single port RAM
interface is used. The register bank and dedicated single port memory are connected to the processor bus. The
processor coordinates with all link control procedures and the data movement happens using a set of pointer
registers.

4.2 External Reset
The IS2066B SoC provides a Watchdog Timer (WDT) to reset the SoC. It has an integrated Power-on Reset (POR)
circuit that resets all circuits to a known Power-on state. This action is also driven by an external Reset signal, which
is used to control the device externally by forcing it into a POR state. The RST_N signal input is active-low and no
connection is required in most of the applications.

4.3 Reference Clock
The IS2066B SoC is composed of an integrated crystal oscillation function that uses a 16 MHz±10 ppm external
crystal and two specified loading capacitors to provide a high quality system reference timer source. This feature is
typically used to remove the initial tolerance frequency errors, which are associated with the crystal and its equivalent
loading capacitance in the mass production. Frequency trim is achieved by adjusting the crystal loading capacitance
through the on-chip trim capacitors (Ctrim).

The value of trimming capacitance is 200 fF (200x10-15 F) per LSb at 5-bit word and the overall adjustable clock
frequency is ±40 kHz (based on the crystal with load capacitance, CL spec = 9 pF). The following figure illustrates the
crystal connection of the IS2066B SoC with two capacitors.

 IS2066B
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Figure 4-1. Crystal Connection

IS2066B

XO_N XO_P

CL1 CL2

Note: 
1. Ctrim= 200 fF * (1 to 31); Cint = 3 pF.
2. CL= [CL1 x CL2)/(CL1+CL2)]+(Ctrim/2)+Cint (set trim value as 16, then Ctrim = 3.2 pF).
3. For a 16 MHz crystal, in which CL= 9 pF, then the CL1 = CL2 = 9.1 pF).
4. For CL selection, refer to the data sheet of the crystal.
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5. Power Management Unit
The IS2066B SoC has an integrated Power Management Unit (PMU). The main features of the PMU are a lithium-ion
and lithium-polymer battery charger, and a voltage regulator. The power switch is used to exchange the power source
between a battery and an adapter. In addition, the PMU provides current to the LED drivers.

5.1 Battery Charger
The IS2066B SoC has a built-in battery charger, which is optimized with lithium-ion and lithium-polymer batteries. The
battery charger includes a current sensor for charging control, user programmable current regulator, and high
accuracy voltage regulator.

The charging current parameters are configured by using the UI tool. An adapter is plugged in to activate the
charging circuit. Reviving, Pre-Charging, Constant Current and Constant Voltage modes functions are included. The
maximum charging current is 350 mA. The following figure illustrates the charging curve of a battery.

When the charging current is lower than a preset percentage (set by UItool) of CC mode current, charging will stop
and charging LED will be turned off for an indication. A configurable period (set by UItool) of time is able to set for
power off the unit after charging complete in order to save power consumption.

Microchip suggests following the charging box reference design for WST earbud. The IS2066B “Charge complete
delay off time” should be configured as shorter than charging box low current detection off time, so correct in-out box
behavior can be maintained.

Figure 5-1. Battery Charging Curve
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This mode is entered when the VBAT senses the voltage between the range of 0V to 2.5V. During this mode, the
charging current is controlled by IS2066B internally with a fixed current of 2 mA.

Pre-charge mode
The mode is entered when VBAT senses the voltage between the range of 2.5V to 3.0V. During this mode, the
battery is charged with a fixed rate of 10% of configurable charging current (UItool setting: Charging current)

Constant Current Mode
The Constant Current (CC) mode is entered when VBAT senses the voltage between the range of 3.0V to 4.2V.
During this mode, the battery is charged in a configurable constant current (UItool setting: Charging current), until the
Constant Voltage (CV) is reached.
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Constant Voltage Mode
The CV voltage (Constant Voltage mode voltage) is 4.2V (fixed). The mode is entered when VBAT senses the CV
voltage (4.2V). During this mode, battery charging current is constantly decreased to maintain voltage at the CV
voltage level.

Charge Complete state is entered when charging current is lower than a configurable percentage (UItool setting:
Constant Voltage charging OK Current) of the CC mode current.

Device is powered off to save power after a configurable delay off time (UItool setting: Charge Complete Delay Off
Time). External charging requires a light load detection feature to sense this low-power consumption and perform a
charging supply power cut off.

Special Mode
Special mode with initial 4.0V to CV voltage. Two special modes are there with different initial VBAT conditions:

1. During the adapter voltage ramp-up, if the VBAT is higher than 4.1V, device enters to charge complete state
directly. This is to provide a hysteresis on charging to charge complete by 100 mV.

2. During the adapter voltage ramp-up, if the VBAT is between 4.0V to 4.1V, the device enters lower re-charging
current state, a fixed 25% of the CC mode current charges the battery until it reaches CV voltage. This is to
provide a slow charge rate to the battery when it is close to the CV voltage.

5.2 Battery Protection
Microchip requires that all applications using IS2066B include a battery protection. It is common to have this built-in
protection circuit, as a secondary protection for the battery. This protection disconnects the battery from the IS2066B
when the voltage is too high or too low. As an example, battery specification with built-in OVP (overvoltage
protection) and UVP (undervoltage protection) is given below:
Table 5-1. Recommended Battery Specifications

Parameters Values

Nominal voltage 3.7V

Charge ending voltage 4.2V

Discharge ending voltage 3.0V

Max charge current 1C or higher

Overcharge protection voltage 4.25V – 4.30V

Over discharge detection voltage 2.8V – 3.2V

The following table provides the manufacturer and model information of the example batteries with built-in protection.
Table 5-2. Battery Manufacturers and Model Information

Manufacturer Name Model Number

VDL Electronics VDL10100

VDL Electronics VDL1254

VDL Electronics VDL10100

JuHeYuan JHY451225

Great Power GSP061021

Jin Yu Zhou energy 601015
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5.3 Low Dropout Regulator
A built-in Low Dropout (LDO) Regulator is used to convert the battery or adapter power for power supply. It also
integrates the hardware architecture to control the power-on/off procedure. The built-in programmable LDOs provide
power for codec and digital I/O pads. In addition, it is used to buffer the high input voltage from battery or adapter.
This LDO requires 1 μF bypass capacitor.

5.4 Switching Regulator
The IS2066B has two built-in programmable switching regulators, which convert the battery voltage to different power
supply levels. Buck 1 supplies the RF and core domain, and Buck 2 supplies the audio codec domain. This converter
has a high conversion efficiency and a fast transient response.

Buck 2 layout design requires extra attention due to the codec loading; thus, ensure that no capacitor is placed next
to pin #C9 (BK2_VDD). However, place the capacitor as close as possible to pin #F3 (SYS_PWR). Placing a
capacitor next to pin #C9 may affect the IS2066B system stability. For more details on the schematic, refer to 12. 
Reference Circuit.

5.5 LED Driver
The IS2066B contains two LED drivers to control the LEDs. The LED drivers provide enough sink current (16-step
control and 0.35 mA for each step) and the LED is connected directly to the IS2066B SoC. The LED settings are
configured using the UI tool.

The following figure illustrates the LED driver in the IS2066B SoC.

Figure 5-2. LED Driver

SYS_PWR

LED2

LED1

IS2066B

5.6 Undervoltage Protection
When the voltage of BAT_IN pin drops below the voltage level of 3.0V, the system shuts down automatically.

5.7 Ambient Detection
The IS2066B SoC contains a built-in ADC for charger thermal protection.

The following figure illustrates the Murata NCP15WF104F thermistor with suggested circuit schematics. The charger
thermal protection avoids battery charge in the restricted temperature range. Battery with NTC (Negative
Temperature Coefficient) sensor can be supported by this same ADC. The upper and lower limits for temperature
values are configured by using the UI tool for stop charging and reset operation.
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Note:  The thermistor must be placed close to the battery in the user application for accurate temperature
measurements and to enable the thermal shutdown feature.

Figure 5-3. Ambient Temperature Detector
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6. Application Information
This section describes the power supply connection, host MCU UART interface, and various modes in detail.

6.1 Power Supply
The following figure illustrates the connection from the BAT_IN pin to various other voltage supply pins of the
IS2066B SoC.

The IS2066B SoC is powered through the BAT_IN input pin. The external 5V power adapter can be connected to
ADAP_IN in order to charge the battery.

Figure 6-1. Power Tree Diagram

Power Switch

BAT_IN

ADAP_IN

5V
Adapter

SYS_PWR

(3.2 to 4.2V)

(4.5 to 5.5V)

3V LDO
LDO31_VIN CODEC_VO

LDO31_VO

(4.2 to 3.2V)

1.5V Buck 
Switching   
Regulator

BK_VDD

VDDA/
VDDAO

VDD_IO

(3.0 to 2.7V)

(3.6 to 3.0V)

BK_O

BK_LX

1.2V LDO

PMIC_IN CLDO_O

RFLDO_O

VDD_CORE

VCC_RF

(1.2V)

(1.28V)

(1.5V)

(optional)

1.8V Buck 
Switching   
Regulator

BK_VDD

BK_O

BK_LX
(1.8V)

Li-Ion   
Battery 

(with OVP)

6.2 Host MCU Interface
The following figure illustrates the UART interface between the IS2066B SoC and an external MCU.

Figure 6-2. Host MCU Interface over UART

MCU_WAKE UP

UART_RX

UART_TX

BT_WAKE UP

P1_5

HCI_TXD

HCI_RXD

IS2066B

MFB

MCU

The MCU controls the IS2066B SoC over the UART interface and wakes up the SoC using the MFB and P1_5 pins.

Refer to the "UART_CommandSet" document for a list of functions that theIS2066B SoC supports and how to use
the UI tool to set up the system using the UART command.
Note:  The "UART_CommandSet" document is available for download from the Microchip website: http://
www.microchip.com/wwwproducts/en/IS2066.
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The following figures illustrate the various UART control signal timing sequences.
Figure 6-3. Power ON/OFF Sequence

BAT_IN

SYS_PWR

1 ms

Power-
on/initial idle Power-on Power-on Power-off idle

MCU state

MFB (PWR)

BK_O/LDO31_VO

400 ms

RST_N

MCU sends UART command
(UART_RX)

UART 
Command

MCU sends power-
off UART Command

Power-on ACK ACK ACK
IS2066B response UART state  

(UART_TX)

Set ³Power-on Directly´ boot

any

10 ms

20 ms
Keep all IS2066B
and  MCU 
connection to 
low level

2s

IS2066B disconnect and auto power-off

1s

Figure 6-4. Timing Sequence of RX Indication after Power ON
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Figure 6-5. Timing Sequence of Power OFF

BAT_IN

MFB 

MCU sends RST_N

BK_OUT

LDO31_VO

UART bus

2s 1s

IS2066B sends power-off ACK

Note: 
1. EEPROM clock = 100 kHz.
2. For a byte wire, 0.01 ms x 32 clock x 2 = 640 μs.
3. It is recommended to have ramp-down time more than 640 μs during the power-off sequence to ensure safe

operation of the device.

Figure 6-6. Timing Sequence of Power-ON (NACK)

BAT_IN

SYS_PWR

1 ms

Power-
on/initial idle Power-on

MCU state

MFB (PWR)

BK_O/LDO31_VO

400 ms

RST_N

MCU sends UART command 
(UART_RX)

UART 
Command

NACK Power-on ACK ACK
IS2066B response UART state 

(UART_TX)

Set ³Power-on Directly´ boot

10 ms

20 ms

Retry, if ACK is not received

200 ms any

Wait

Maximum: 5 times (1s)
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Figure 6-7. Reset Timing Sequence in case of No Response from SoC to Host MCU

MFB (PWR)

MCU sends UART command
UART 

Command

UART 
Command

UART

If no 
response

RST_N

5000 ms

5000 ms
5000 ms

5000 ms

5000 ms

IS2066B

Note:  The MCU sends the UART command again, when SoC is not responding to its first UART command. If the
SoC is not responding to the second UART command within 5 secs, then the MCU forces the system to reset.

6.3 In-out Box Detection
This helps to turn ON the device at the time of adapter input detection.
Figure 6-8. In-out Box Timing Diagram

Charge complete

Device power off

External charger supply cut-off
(triggered by light load detection)

ADAP__IN

In-Out box detection Device ON and In-out box state monitoring

>400 ms

Charge complete

>3sdelay off time (~20s)
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6.4 General Purpose I/O pins
The following table details the various functions that are mapped to the I/O pins of IS2066B SoC and configured
using the UI tool.

Note:  The MFB pin must be configured as the power-ON/OFF key and the remaining pins are configured for any
one of the default functions, as provided in the following table.

Table 6-1. GPIO Pin Description

S.No Pin Name IS2066B

1 MFB • Button 0
• UART RX_IND

2 P1_5 Out_Ind_1 (UART_TX_IND)

3 P0_0 Optional in-out box detection

4 P0_3 Optional charging completed event

5 P0_2 Button configuration

6 P2_0 System config

7 P2_7 Button configuration

6.5 EEPROM Content Corruption During Power Drop
Microchip's EEPROM 24CW128x (128-Kbit and 32-byte page size) is integrated in the IS2066B device.

The power supply to the IS2066B device must remain above the minimum operating voltage during an EEPROM
write operation to ensure data integrity.

CAUTION
A sudden power drop during an EEPROM Write operation may trigger a 32-bytes page erase.
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7. Antenna Placement Rule
For Bluetooth-enabled products, the antenna placement affects the overall performance. The antenna requires free
space to radiate RF signals and it must not be surrounded by the GND plane.

The following figure illustrates reference earbud antenna example.

Figure 7-1. Example Antenna

The following figure illustrates the keep out area recommended for the PCB antenna.
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Figure 7-2. Keep-out Area Recommended for PCB Antenna

Note:  It is recommended to keep the antenna free from any metal objects or components on top or bottom of the
keep out area. For other antennas (for example, chip antenna), follow the recommended keep out and design
requirements as specified by the antenna vendor in their data sheet.
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8. Electrical Characteristics
This section provides an overview of the IS2066B SoC electrical characteristics. Additional information is to be
provided in future revisions of this document, once it is available.

Table 8-1. Absolute Maximum Ratings

Parameter Symbol Min. Max. Unit

Ambient temperature under bias — -20 +70 ℃

Storage temperature — -65 +150 ℃

Digital core supply voltage VDD_CORE 0 1.35 V

RF supply voltage VCC_RF 0 1.35 V

SAR ADC supply voltage SAR_VDD 0 2.1 V

Codec supply voltage VDDA/VDDAO 0 3.3 V

I/O supply voltage VDD_IO 0 3.6 V

Buck supply voltage BK_VDD 0 4.3 V

Supply voltage LDO31_VIN 0 4.3 V

Battery input voltage BAT_IN 0 4.3 V

Adapter input voltage ADAP_IN 0 7.0 V

CAUTION
Stresses listed on the preceding table cause permanent damage to the device. This is a stress rating only.
The functional operation of the device at those or any other conditions and those indicated in the operation
listings of this specification are not implied. Exposure to maximum rating conditions for extended periods
affects device reliability.

The following tables provide the recommended operating conditions and the electrical specifications of the IS2066B
SoC.

Table 8-2. Recommended Operating Condition

Parameter Symbol Min. Typ. Max. Unit

Digital core supply voltage VDD_CORE 1.14 1.2 1.26 V

RF supply voltage VCC_RF 1.22 1.28 1.34 V

SAR ADC supply voltage SAR_VDD 1.62 1.8 1.98 V

Codec supply voltage VDDA/VDDAO 1.8 2.8 3.0 V

I/O supply voltage VDD_IO 3.0 3.3 — V

Buck supply voltage BK_VDD 3 3.8 4.25 V

Supply voltage LDO31_VIN 3 3.8 4.25 V

Input voltage for battery BAT_IN 3.2 3.8 4.25 V

Input voltage for adapter ADAP_IN 4.5 5 5.5 V

Operation temperature TOPERATION -20 +25 +70 ℃

Note:  The PMU output powers, BK_O, CODEC_VO, RFLDO_O, and CLDO_O are programmed through the
EEPROM parameters.
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Table 8-3. I/O and RESET Level

Parameter Min. Typ. Max. Unit

I/O supply voltage (VDD_IO) 3.0 3.3 3.6 V

I/O voltage levels

VIL input logic levels low 0 — 0.8 V

VIH input logic levels high 2.0 — 3.6 V

VOL output logic levels low — — 0.4 V

VOH output logic levels high 2.4 — — V

RST_N Input Low to High
Threshold Point

— — 1.87 V

Input High to Low
Threshold Point

1.25 — — V

Threshold
voltage

— 1.6 — V

Note: 
1. These parameters are characterized, but not tested on the manufactured device.

Table 8-4. Buck Regulator

Parameter Min. Typ. Max. Unit

Input voltage 3.0 3.8 4.25 V

Output voltage (Iload = 70 mA and Vin =
4V) 1.7 1.8 2.05 V

Output voltage accuracy — ±5 — %

Output voltage adjustable step — 50 — mV/Step

Output adjustment range -0.1 — +0.25 V

Average load current (ILOAD) 120 — — mA

Conversion efficiency (BAT = 3.8V and
Iload = 50 mA) — 88(1) — %

Quiescent current (PFM) — — 40 μA

Output current (peak) 200 — — mA

Shutdown current — — <1 μA

Note: 
1. Test condition: Temperature +25℃ and wired inductor 10 μH.
2. These parameters are characterized, but not tested on the manufactured device.

Table 8-5. Low Drop Regulator

Parameter Min. Typ. Max. Unit

Input voltage 3.0 3.8 4.25 V

Output voltage
CODEC_VO — 2.8 —

V
LDO31_VO — 3.3 —

 IS2066B
Electrical Characteristics

© 2019-2020 Microchip Technology Inc.  Datasheet DS70005398C-page 31



...........continued
Parameter Min. Typ. Max. Unit

Output accuracy (VIN = 3.7V, ILOAD =
100 mA and +27ºC) — ±5 — %

Output current (average) — — 100 mA

Drop-out voltage

(Iload = maximum output current)
— — 300 mV

Quiescent current (excluding load
and Iload < 1 mA) — 45 — μA

Shutdown Current — — <1 μA

Note: 
1. Test condition: Temperature +25℃.
2. These parameters are characterized, but not tested on manufactured device.

Table 8-6. Battery Charger

Parameter Min. Typ. Max. Unit

Input voltage (ADAP_IN) 4.5 5.0 5.5 V

Supply current to charger only — 3 4.5 mA

Maximum Battery
Fast Charge
Current

Headroom > 0.7V (ADAP_IN =
5V) — 350 — mA

Headroom = 0.3V to 0.7V
(ADAP_IN = 4.5V) (Note 2) — 175 — mA

Trickle charge voltage threshold — 3 — V

Battery charge termination current (% of Fast Charge
Current) — 10 — %

Note: 
1. Headroom = VADAP_IN - VBAT.
2. When VADAP_IN - VBAT > 2V, the maximum fast charge current is 175 mA for thermal protection.
3. These parameters are characterized, but not tested on manufactured device.

Table 8-7. LED Driver

Parameter Min. Typ. Max. Unit

Open-drain voltage — — 3.6 V

Programmable
current range 0 — 5.25 mA

Intensity control — 16 — step

Current step — 0.35 — mA

Power down open-
drain current — — 1 μA

Shutdown current — — 1 μA
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Note: 
1. Test condition: BK_O = 1.8V with temperature +25ºC.
2. These parameters are characterized, but not tested on manufactured device.

Table 8-8. Audio Codec Digital-to-Analog Converter

Parameter (Condition) Min. Typ. Max. Unit

Output sampling rate — 128 — fs

Resolution 16 — 20 Bit

Output sample frequency 8 — 48 kHz

Signal-to-Noise Ratio (Note 2) (SNR
@capless mode) for 48 kHz — 96 — dB

Signal-to-Noise Ratio (Note 2)

(SNR @single-ended mode) for 48
kHz

— 98 — dB

Digital gain -54 — 4.85 dB

Digital gain resolution — 2 to 6 — dB

Analog gain -28 — 3 dB

Analog gain resolution — 1 — dB

Output voltage full-scale swing
(AVDD = 2.8V) 495 742.5 — mV/rms

Maximum output power (16Ω load) — 34.5 — mW

Maximum output power (32Ω load) — 17.2 — mW

Allowed load
Resistive — 16 O.C. Ω

Capacitive — — 500 pF

THD+N (16Ω load) (Note 3) — 0.05 — %

Signal-to-Noise
Ratio (SNR @
16Ω load) (Note
4)

— — 98 — dB

Note: 
1. T = +25ºC, VDD = 2.8V, 1 kHz sine wave input, Bandwidth = 20 Hz to 20 kHz.
2. fin = 1 kHz, B/W = 20 HZ to 20 kHz, A-weighted, THD+N < 0.01%, 0 dBFS signal, Load = 100 kΩ.
3. fin = 1 kHz, B/W = 20 HZ to 20 kHz, A-weighted, -1 dBFS signal, Load = 16Ω.
4. fin = 1 kHz, B/W = 20 HZ to 20 kHz, A-weighted, THD+N < 0.05%, 0 dBFS signal, Load = 16Ω.
5. These parameters are characterized, but not tested on manufactured device.

Table 8-9. Audio Codec Analog-to-Digital Converter

Parameter
(Condition) Min. Typ. Max. Unit

Resolution — — 16 Bit

Output Sample Rate 8 — 48 kHz
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...........continued
Parameter
(Condition) Min. Typ. Max. Unit

Signal-to-Noise Ratio
(Note 2) (SNR @MIC
or Line-in mode)

— 92 — dB

Digital Gain -54 — 4.85 dB

Digital Gain
Resolution — 2 to 6 — dB

MIC Boost Gain — 20 — dB

Analog Gain — — 60 dB

Analog Gain
Resolution — 2.0 — dB

Input full scale at
maximum gain
(differential)

— 4 — mV/rms

Input full scale at
minimum gain
(differential)

— 800 — mV/rms

3 dB bandwidth — 20 — kHz

Microphone mode
(input impedance) — 24 — kΩ

THD+N (microphone
input) at 30 mVrms
input

— 0.02 — %

Note: 
1. T = +25ºC, VDD = 2.8V, 1 kHz sine wave input, Bandwidth = 20 Hz to 20 kHz
2. fin = 1 kHz, B/W = 20 Hz to 20 kHz, A-weighted, THD+N < 1%, 150 mVpp input.
3. These parameters are characterized, but not tested on manufactured device.

Table 8-10. Transmitter Section for BDR and EDR

Parameter Bluetooth
Specification Min. Typ. Max. Unit

Transmit power -6 to 4 — 2(3) 4 dBm

EDR/BDR
relative transmit
power

-4 to 1 -4 -1.8 1 dB

Note: 
1. The RF Transmit power is modulation value.
2. The RF Transmit power is calibrated during production using the MP tool software and MT8852 Bluetooth test

equipment.
3. Test condition: VCC_RF = 1.28V, temperature +25℃.
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Table 8-11. Receiver Section for BDR and EDR

Parameter Packet Type Min. Typ. Max. Unit

Sensitivity at 0.1% BER GFSK — -89 — dBm

Sensitivity at 0.01% BER
π/4 DQPSK — -93 — dBm

8 DPSK — -86 — dBm

Note: 
1. Test condition: VCC_RF = 1.28V, temperature +25ºC.
2. These parameters are characterized, but not tested on manufactured device.

Table 8-12. IS2066B System Current Consumption(1-6, 8)

Modes Condition WST Connection
Role

Average Current
(ROM) Unit

A2DP

(1 kHz tone, mute, no load)
(Enable AAC) (iPhone 7)

BAT_IN

Primary 10.98

mA

Secondary 11.94

SCO/eSCO

(mute at both far end and
near end) (Android)

Primary 9.99

Secondary 10.28

Power OFF
Primary 0.002

Secondary 0.002

Power OFF(7) ADAP_IN (5V) - 1.4

Note: 
1. The measurements are taken on the IS2066B EVB v2.0.
2. BAT_IN = 3.8V, and current is measured across BAT_IN.
3. The measurements are taken without LED and speaker loading.
4. The distance between the DUT (IS2066B EVB) and the smartphone is 20 cm.
5. Smartphone used for measurement is iPhone 7 and HTC 10.
6. The current consumption values reflect the average current consumption.
7. IS2066B-237 is completely shut down; 5V adapter connected to ADAP_IN; current measured across

ADAP_IN.
8. Please contact Microchip for a detailed test report on IS2066B current consumption.
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9. Packaging Information
This section details the package marking information, package details and footprint dimensions of the IS2066B SoC.

9.1 Package Marking Information
The following figures illustrate the package marking information for the IS2066B.

Figure 9-1. Package Marking Information

XXX:       Chip serial number version and 

YY:          Year code (last 2 digits of calendar year)
WW:        Week code (week of January 1 is week "01")
NNN:       Alphanumer traceability code

e1 Pb-free JEDEC designator for SAC305

9.2 IS2066B Package Details
The following figures illustrate the package details of the IS2066B.

Note:  For the most current package drawings, see the Microchip Packaging Specification located at 
www.microchip.com/packaging.

 IS2066B
Packaging Information

© 2019-2020 Microchip Technology Inc.  Datasheet DS70005398C-page 36

http://www.microchip.com/packaging


Figure 9-2. 50-Ball Very Thin Fine Pitch Ball Grid Array (3KX) - 5x3.5 mm Body [VFBGA]
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Figure 9-3. 50-Ball Very Thin Fine Pitch Ball Grid Array (3KX) – 5x3.5 mm Body [VFBGA] – Contd.

REF: Reference Dimension, usually without tolerance, for information purposes only.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

1.
2.
3.

Notes :
Pin 1 visual index feature may vary, but must be located within the hatched area.
Package is saw singulated
Dimensioning and tolerancing per ASME Y14.5M
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Figure 9-4. IS2066B Recommended Land Pattern
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10. Reflow Profile and Storage Condition
This section describes the Solder Reflow Recommendation and Storage Condition of the IS2066B SoC.

10.1 Solder Reflow Recommendation
For the soldering reflow recommendations, refer to the Microchip Technology application note AN233 Solder Reflow
Recommendation (DS00233) at http://ww1.microchip.com/downloads/en/appnotes/00233d.pdf.

10.2 Storage Condition
Users must follow these specific storage conditions for the IS2066B SoC.

• Calculated shelf life in the sealed bag: 24 months at <40℃ and <90% Relative Humidity (RH)
• Once the bag is opened, devices that are subjected to reflow solder or other high temperature process must be

mounted within 168 hours of factory conditions, that is <30℃ /60% RH

The following figure illustrates the IS2066B SoC bag label details.

Figure 10-1. Storage Conditions Caution Label

 IS2066B
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11. Ordering Information
The following table provides the ordering information for the IS2066B SoC.

Table 11-1. Ordering Information

Device Description Package Part Number

IS2066B Bluetooth 5.0, Low Power ROM
SoC, 1 microphone, Analog output

5x3.5x0.9 mm, 50-BGA package IS2066B-237

Note:  The IS2066B SoC is purchased through a Microchip representative. Go to http://www.microchip.com/ for
ordering information.

 IS2066B
Ordering Information
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12. Reference Circuit
This section provides the reference schematics of the IS2066B used in a stereo headset application. The following
figures illustrate the IS2066B reference schematics for the WST earbud application.

 IS2066B
Reference Circuit
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13. Document Revision History
Revision Date Section Description

C 03/2020 Document Minor updates and edits

8.  Electrical Characteristics Updated Table 8-12

11.  Ordering Information Updated

12.  Reference Circuit Updated the following figures
• Figure 12-1
• Figure 12-2

9.1  Package Marking Information Updated the following figure
• Figure 9-1

B 11/2019 Document Minor updates and edits

2.2  Codec Dynamic range values updated in the Table
2-1

5.4  Switching Regulator Updated

6.5  EEPROM Content Corruption
During Power Drop

New section

12.  Reference Circuit Updated
• Figure 12-1
• Figure 12-2

A 05/2019 Document Initial revision
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The Microchip Website
Microchip provides online support via our website at http://www.microchip.com/. This website is used to make files
and information easily available to customers. Some of the content available includes:

• Product Support – Data sheets and errata, application notes and sample programs, design resources, user’s
guides and hardware support documents, latest software releases and archived software

• General Technical Support – Frequently Asked Questions (FAQs), technical support requests, online
discussion groups, Microchip design partner program member listing

• Business of Microchip – Product selector and ordering guides, latest Microchip press releases, listing of
seminars and events, listings of Microchip sales offices, distributors and factory representatives

Product Change Notification Service
Microchip’s product change notification service helps keep customers current on Microchip products. Subscribers will
receive email notification whenever there are changes, updates, revisions or errata related to a specified product
family or development tool of interest.

To register, go to http://www.microchip.com/pcn and follow the registration instructions.

Customer Support
Users of Microchip products can receive assistance through several channels:

• Distributor or Representative
• Local Sales Office
• Embedded Solutions Engineer (ESE)
• Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are also available to
help customers. A listing of sales offices and locations is included in this document.

Technical support is available through the website at: http://www.microchip.com/support

Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specification contained in their particular Microchip Data Sheet.
• Microchip believes that its family of products is one of the most secure families of its kind on the market today,

when used in the intended manner and under normal conditions.
• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these

methods, to our knowledge, require using the Microchip products in a manner outside the operating
specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is engaged in theft of
intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.
• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code

protection does not mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection
features of our products. Attempts to break Microchip’s code protection feature may be a violation of the Digital
Millennium Copyright Act. If such acts allow unauthorized access to your software or other copyrighted work, you
may have a right to sue for relief under that Act.

Legal Notice
Information contained in this publication regarding device applications and the like is provided only for your
convenience and may be superseded by updates. It is your responsibility to ensure that your application meets with
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your specifications. MICROCHIP MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND WHETHER
EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless Microchip from any and all damages, claims, suits, or expenses resulting from such
use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual property rights unless
otherwise stated.

Trademarks
The Microchip name and logo, the Microchip logo, Adaptec, AnyRate, AVR, AVR logo, AVR Freaks, BesTime,
BitCloud, chipKIT, chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, HELDO, IGLOO, JukeBlox,
KeeLoq, Kleer, LANCheck, LinkMD, maXStylus, maXTouch, MediaLB, megaAVR, Microsemi, Microsemi logo, MOST,
MOST logo, MPLAB, OptoLyzer, PackeTime, PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer,
QTouch, SAM-BA, SenGenuity, SpyNIC, SST, SST Logo, SuperFlash, Symmetricom, SyncServer, Tachyon,
TempTrackr, TimeSource, tinyAVR, UNI/O, Vectron, and XMEGA are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

APT, ClockWorks, The Embedded Control Solutions Company, EtherSynch, FlashTec, Hyper Speed Control,
HyperLight Load, IntelliMOS, Libero, motorBench, mTouch, Powermite 3, Precision Edge, ProASIC, ProASIC Plus,
ProASIC Plus logo, Quiet-Wire, SmartFusion, SyncWorld, Temux, TimeCesium, TimeHub, TimePictra, TimeProvider,
Vite, WinPath, and ZL are registered trademarks of Microchip Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, AnyIn, AnyOut, BlueSky, BodyCom,
CodeGuard, CryptoAuthentication, CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM,
dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial Programming, ICSP,
INICnet, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi, MPASM, MPF,
MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation, PICDEM,
PICDEM.net, PICkit, PICtail, PowerSmart, PureSilicon, QMatrix, REAL ICE, Ripple Blocker, SAM-ICE, Serial Quad
I/O, SMART-I.S., SQI, SuperSwitcher, SuperSwitcher II, Total Endurance, TSHARC, USBCheck, VariSense,
ViewSpan, WiperLock, Wireless DNA, and ZENA are trademarks of Microchip Technology Incorporated in the U.S.A.
and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

The Adaptec logo, Frequency on Demand, Silicon Storage Technology, and Symmcom are registered trademarks of
Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany II GmbH & Co. KG, a subsidiary of Microchip
Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
© 2020, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.

ISBN: 978-1-5224-5865-4

Quality Management System
For information regarding Microchip’s Quality Management Systems, please visit http://www.microchip.com/quality.
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