MICROCHIP

1S2064S/B

Bluetooth® 4.2 ROM Stereo Audio SoC

Features

» Qualified for Bluetooth v4.2 specification

* ROM SoC that supports Stereo Mode (audio play-
back on two Bluetooth audio devices)

* Bluetooth Audio Profiles

- A2DP 1.3

- AVRCP 1.6

- HFP 1.6

- HSP1.2

- SPP1.2
* Bluetooth Low Energy (BLE)

- Generic access service

- Device information service

- Proprietary services for data communication

- Apple Notification Center Service (ANCS)
» Supports 16 kHz high definition (HD) voice
* Audio Interfaces

- 1%s digital output

- Analog output

- Aux input

- Microphone inputs
* Integrated battery charger (up to 350 mA)

Baseband Features

* 16 MHz main clock input
* Built-in EEPROM

» Connects simultaneously to two hosts over HFP/
A2DP and SPP/BLE

» Adaptive Frequency Hopping (AFH)

Audio Codec

* Sub-band Coding (SBC) and Advanced Audio
Coding (AAC) decoding

» 20-bit digital-to-analog converter (DAC) with 98
dB SNR

Package Details

» 16-bit analog-to-digital converter (ADC) with 92
dB SNR

» Supports up to 24-bit, 96 kHz 1S digital audio

RF Features

» Transmit output power: +2 dBm
» Receive sensitivity: -90 dBm (2 Mbps 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, resonator or loop filter

» Crystal oscillator with built-in digital trimming
compensates for temperature or process
variations

DSP Audio Processing

* Includes a 32-bit DSP core

» Synchronous Connection-Oriented (SCO) chan-
nel operation

» 8/16 kHz noise suppression

+ 8/16 kHz echo cancellation

* Modified Sub-Band Coding (MSBC) decoder for
wide band speech

* Built-in High Definition Clean Audio (HCA) algo-
rithms for both narrow band and wide band
speech processing

» Packet Loss Concealment (PLC)

« Built-in audio effect algorithms

+ Serial Copy Management System (SCMS-T)
content protection

Parameter 1S2064S 1S2064B
Package type QFN BGA
Pin count 68 61
Contact/Lead Pitch 0.4 0.5
Package size 8x8x0.9 5x5x0.9

Note: All dimensions are in millimeters (mm) unless specified.
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1S2064S/B

Peripherals

* UART interface for host MCU communication
» Full-speed USB 1.1 interface (1S2064S)

 Built-in lithium-ion and lithium-polymer battery
charger (up to 350 mA)

* Integrated 1.8V, and 3V configurable switching
regulator and low-dropout (LDO) regulator

 Built-in ADC for battery monitoring, voltage
sensor and charger thermal protection

« Built-in under-voltage protection (UVP)
» LED drivers: 3 (1S2064S), 2 (1IS2064B)
* GPIO: 14 (1S2064S), 9 (1S2064B)

Operating Condition

» Operating voltage: 3.2V to 4.2V

» Operating temperature: -20°C to +70°C
Applications

« Portable speakers
* Headsets and headphones
» Earbuds and neckbands

TABLE 1: ORDERING INFORMATION

Description

The 1S2064S/B is a ROM-based stereo audio SoC
qualified for Bluetooth v4.2 specification with
Enhanced Data Rate (EDR). It supports audio playback
on two devices, such as speakers from one audio
source.

It integrates a 32-bit DSP co-processor and a codec,
dedicated for voice and audio applications. For voice
applications, the CVSD encoding/decoding, 8K/16K
noise reduction and echo cancellation are imple-
mented. For audio applications, the SBC and AAC
Low-Complexity (AAC-LC) decoding functions are
used.

The 1S2064S/B SoC features a 20-bit audio DAC in
addition to an 12S digital audio interface that supports
up to 24-bit, 96 kHz data formats. The system optimiza-
tion includes an integrated battery voltage sensor, a
battery charger, a switching regulator, and LDOs.

Table 1 provides ordering information of the 1S2064S/B
SoC.

Device Bluetooth Version

Package Part Number

2 microphones and stereo speaker output
and 12S digital interface

1S2064S Bluetooth 4.2, ROM SoC with integrated 8x8x0.9 mm, 68-QFN package 1S2064S-114SM
1 microphone and stereo speaker output,
12s digital interface

1S2064B Bluetooth 4.2, ROM SoC with integrated 5x5x0.9 mm, 61-BGA package 1IS2064B-114SM
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1S2064S/B

Figure 1 illustrates a typical block diagram of the

1S2064S/B SoC.

FIGURE 1: 1S2064S/B SoC BLOCK DIAGRAM
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Note 1: 1S2064B only.

2: 1S2064S only.
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1S2064S/B

Table 2 provides the key features of the 1S2064S/B

SoC.
TABLE 2: 1S2064S/B KEY FEATURES
Feature 1S2064S 1S2064B
Application Portable Speaker Headset
(Gaming/over-the ear)
Pin count 68 61
Dimensions (mm) 8x8 5x5
Audio DAC output 2-channel 2-channel
DAC (single-ended) SNR at 2.8V (dB) -98 -98
DAC (capless) SNR at 2.8V (dB) -96 -96
ADC SNR at 2.8V (dB) -92 -92
1’s digital output Yes Yes
Analog out Yes Yes
Analog AUX-In Yes Yes
Mono microphone 1 2
External audio amplifier interface Yes Yes
UART Yes Yes
Full-speed USB 1.1 Yes No
LED driver 3 2
Integrated DC-DC step-down regulator 1 1
Integrated LDO Regulator 2 2
DC 5V adaptor input Yes Yes
Battery charger (350 mA max) Yes Yes
ADC for thermal charger protection Yes Yes
Under-voltage protection (UVP) Yes Yes
GPIO 14 9
EEPROM 256K 256K
Multitone Yes Yes
DSP functions (audio playback and voice call) Yes Yes
BLE Yes Yes
Bluetooth profiles
HFP 1.6 1.6
HSP 1.2 1.2
A2DP 1.3 1.3
SPP 1.2 1.2
AVRCP 1.6 1.6
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1S2064S/B

Figure 2 illustrates the pin diagram of the

1S2064S SoC.
FIGURE 2: 1S2064S SoC PIN DIAGRAM
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Figure 3 illustrates the pin diagram of the 1S2064B

SoC.
FIGURE 3: 1S2064B SoC PIN DIAGRAM
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1S2064S/B

Table 3 provides the pin description of the 1IS2064S and
IS2064B SoCs.

TABLE 3: PIN DESCRIPTION
IS_2064S 1S2064B Type Name Description
Pin No | Ball No

1 — P VDDAO Power supply (3.0V to 3.6V) dedicated to codec output amplifiers;
connect to the CODEC_VO pin

2 A4 0] AOHPM Headphone common mode output/sense input

3 A3 (0] AOHPL Left channel analog headphone output

4 A2 P VDDA Power supply (3.0V to 3.6V) or reference voltage for external codec;
connect to CODEC_VO pin

5 B3 P VCOM Internal biasing voltage for codec, connect a 4.7 yF capacitor to
ground

6 C1 | MIC_N1 MIC1 mono differential analog negative input

D1 | MIC_P1 MIC1 mono differential analog positive input

- A1 | MIC_N2 MIC2 mono differential analog negative input

— B1 | MIC_P2 MIC2 mono differential analog positive input

8 C2 P MIC_BIAS | Electric microphone biasing voltage

9 E1 | AIR Right channel, single-ended analog input

10 F1 | AlL Left channel, single-ended analog input

11 D2 P VDD_CORE | Core 1.2V power input; connect to CLDO_O pin; connect to GND
through a 1 pF (X5R/X7R) capacitor

12 — (0] P12 12C scL (Internal EEPROM clock), do not connect

13 E2 1/0 P13 12C SDA (Internal EEPROM data), requires external 4.7KQ pull-up
resistor

14 F2 | RST_N System Reset (active-low)

15 B2 P VDD_IO I/0 power supply input (3.0V to 3.6V); connect to LDO31_VO; con-
nect to GND through a 1 uF (X5R/X7R) capacitor

16 G1 I/0 PO_1 Configurable control or indication pin (Internally pulled up, if config-
ured as an input)
* FWD key when Class 2 RF (default), active-low
» Class1 Tx control signal for external RF Tx/Rx switch, active-

high

17 G2 I/O P2_4 Do not connect

18 H2 1/0 PO_4 Configurable control or indication pin (Internally pulled up if config-
ured as an input)
e QOut_Ind_1

19 H3 | P15 Configurable control or indication pin (Internally pulled up if config-
ured as an input)
» Slide switch detector, active-high
» Out_Ind_1
» Master/Slave mode control

20 H4 0] HCI_RXD |HCI UART data input

21 H5 | HCI_TXD |HCI UART data output

22 H1 P CODEC_VO | LDO output for codec power

23 J1 P LDO31_VIN | LDO input, connect to SYS_PWR

24 J2 | LDO31_VO |3V LDO output for VDD_IO power, do not calibrate

25 J3 P ADAP_IN |5V power adapter input
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1S2064S/B

TABLE 3: PIN DESCRIPTION
1S2064S | 1520648 Type Name Description
PinNo | BallNo | /P P

26 J4 P BAT_IN Battery input, voltage range: 3.2V to 4.2V
When an external power supply is connected to the
ADAP_IN pin, the BAT_IN pin can be left open if battery is not con-
nected

27 H6 P AMB_DET | Analog input for ambient temperature detection

28 J5 P SAR_VDD |SAR 1.8V input; connect to the BK_O pin

29 J6 P SYS_PWR | System power output derived from the BAT_IN or ADAP_IN pin

30 J7 | BK_VDD 1.8V buck VDD power input; connect to the SYS_PWR pin

31 Js | BK_LX 1.8V buck regulator feedback path

32 J9 | BK_O 1.8V buck regulator output

33 H9 P MFB ¢ Multi-Function Button and power-on key
* UART RX IND, active-high (used by host MCU to wake-up the

Bluetooth system)

34 — P LED3 LED driver 3

35 G9 P LED2 LED driver 2

36 F9 P LED1 LED driver 1

37 — P P3_7 Configurable control or indication pin (Internally pulled up if config-
ured as an input)
* UART TX_IND, active-low (used by Bluetooth system to wake-

up the host MCU)

38 — P P3 5 Configurable control or indication pin (Internally pulled up if config-
ured as an input)

39 H7 I/0 PO_0 Configurable control or indication pin (Internally pulled up if config-
ured as an input)
« Slide switch detector, active-high

40 H8 /O PO _3 Configurable control or indication pin (Internally pulled up if config-
ured as an input)
* REV key (default), active-low
* Buzzer signal output
* Out_Ind_2
» Class 1 Rx control signal of external RF T/R switch, active-high

41 — I/O EAN Do not connect

42 — P AVDD_USB | USB power input; connect to LDO31_VO pin

43 — I/O DM Differential data-minus USB

44 — I/0 DP Differential data-plus USB

45 E9 P CLDO_O |1.2V core LDO output for internal use only. Connect to GND through
a 1 pF capacitor

46 D9 P PMIC_IN | 1.8V power input for internal blocks; connect to BK_O

47 C9 P RFLDO_O |1.28V RF LDO output for internal use only. Connect to GND through
a 1 uF capacitor

48 D8 P VBG Bandgap output reference for decoupling interference, connect to
GND through a 1 yF capacitor

49 Cc8 P ULPC_V- |ULPC 1.2V output power, maximum loading 1 mA, connect to GND

SUS through a 1 yF capacitor
50 B9 | XO_N 16 MHz crystal input negative
51 A9 | XO_P 16 MHz crystal input positive
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1S2064S/B

TABLE 3: PIN DESCRIPTION
1S2064S | 1520648 Type Name Description
PinNo | BallNo | /P P

52 A8 P VCC_RF | RF power input (1.28V) for both synthesizer and Tx/Rx block, con-
nect to RFLDO_O

53 A7 I/0 RTX/ RF path (transmit/receive)

RF_RTX

54 — I/0 P3_1 Configurable control or indication pin (Internally pulled up if config-
ured as an input)
* REV key when Class 1 RF (default), active-low

55 — 1/0 P3_3 Configurable control or indication pin (Internally pulled up if config-
ured as an input)
* FWD key when Class 1 RF (default), active-low

56 — I/0 P3_6 Configurable control or indication pin (Internally pulled up if config-
ured as an input)
» Master/Slave mode control

57 G8 I/0 PO_2 Configurable control or indication pin (Internally pulled up if config-
ured as an input)
» Play/Pause key (default)

58 D5 1/0 P2 0 System configuration pin to configure the SoC in any one of the fol-
lowing modes:
» Application mode (for normal operation)
» Test mode (to change EEPROM values)
Buzzer signal output

59 F8 1/0 P2_7 Configurable control or indication pin (Internally pulled up if config-
ured as an input)
* Volume up key (default), active-low

60 E8 110 P3_0 Configurable control or indication pin (Internally pulled up if config-
ured as an input)
¢ AUX-In detector, active-low

61 — 1/0 TFSO 1S interface: left/right clock

62 B8 I/0 PO_5 Configurable control or indication pin (Internally pulled up if config-
ured as an input)
* Volume down key (default), active-low

63 B2 P VDD_IO I/0O power supply input (3V to 3.6V); connect to LDO31_VO pin,
connect to GND through a 1 yF (X5R/X7R) capacitor

64 B7 1/0 DRO 1S interface: digital left/right data

65 B6 1/0 RFSO 1S interface: left/right clock

66 B5 I/0 SCLKO 1S interface: bit clock

67 B4 1/0 DTO 1S interface: digital left/right data

68 A5 (0] AOHPR Headphone output, right channel

69-83 — P EP Exposed pads, used as ground (GND) pins
- A6, E4, GND Ground reference
ES5, E6,
F5
Legend: I=Input pin O= Output pin 1/0= Input/Output pin P= Power pin
Note:  All I/O pins can be configured using the Ul tool, a Windows-based utility.
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Figure 4 illustrates the package details of the 1S2064S SoC.
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Figure 5 illustrates the package details of the 1IS2064B SoC.

FIGURE 5: 1IS2064B SoC PACKAGE DETAILS
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NOTES:
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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.

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 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.

Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR,
AVR logo, AVR Freaks, BeaconThings, BitCloud, CryptoMemory,
CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KEELOQ,
KEeeLoaQ logo, Kleer, LANCheck, LINK MD, maXStylus,
maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip
Designer, QTouch, RightTouch, SAM-BA, SpyNIC, SST, SST
Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered
trademarks of Microchip Technology Incorporated in the U.S.A.
and other countries.

ClockWorks, The Embedded Control Solutions Company,
EtherSynch, Hyper Speed Control, HyperLight Load, IntelliMOS,
mTouch, Precision Edge, and Quiet-Wire are registered
trademarks of Microchip Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any
Capacitor, Anyln, AnyOut, BodyCom, chipKIT, chipKIT logo,
CodeGuard, CryptoAuthentication, CryptoCompanion,
CryptoController, dsPICDEM, dsPICDEM.net, Dynamic Average
Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial
Programming, ICSP, Inter-Chip Connectivity, JitterBlocker,
KleerNet, KleerNet logo, Mindi, MiWi, motorBench, MPASM, MPF,
MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach,
Omniscient Code Generation, PICDEM, PICDEM.net, PICKkit,
PICtail, PureSilicon, QMatrix, RightTouch logo, REAL ICE, Ripple
Blocker, SAM-ICE, Serial Quad 1/0, SMART-L.S., SQl,
SuperSwitcher, SuperSwitcher I, 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.

Silicon Storage Technology is a registered trademark of Microchip
Technology Inc. in other countries.

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

All other trademarks mentioned herein are property of their
respective companies.

© 2017, Microchip Technology Incorporated, All Rights Reserved.
ISBN: 978-1-5224-1466-7
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Fax: 905-695-2078

ASIA/PACIFIC

Asia Pacific Office

Suites 3707-14, 37th Floor
Tower 6, The Gateway
Harbour City, Kowloon

Hong Kong
Tel: 852-2943-5100

Fax: 852-2401-3431

Australia - Sydney
Tel: 61-2-9868-6733
Fax: 61-2-9868-6755
China - Beijing

Tel: 86-10-8569-7000
Fax: 86-10-8528-2104

China - Chengdu
Tel: 86-28-8665-5511

Fax: 86-28-8665-7889
China - Chongqing

Tel: 86-23-8980-9588
Fax: 86-23-8980-9500

China - Dongguan
Tel: 86-769-8702-9880

China - Guangzhou
Tel: 86-20-8755-8029

China - Hangzhou
Tel: 86-571-8792-8115

Fax: 86-571-8792-8116

China - Hong Kong SAR
Tel: 852-2943-5100

Fax: 852-2401-3431
China - Nanjing

Tel: 86-25-8473-2460
Fax: 86-25-8473-2470
China - Qingdao

Tel: 86-532-8502-7355
Fax: 86-532-8502-7205

China - Shanghai

Tel: 86-21-3326-8000
Fax: 86-21-3326-8021
China - Shenyang

Tel: 86-24-2334-2829
Fax: 86-24-2334-2393
China - Shenzhen

Tel: 86-755-8864-2200
Fax: 86-755-8203-1760

China - Wuhan

Tel: 86-27-5980-5300
Fax: 86-27-5980-5118
China - Xian

Tel: 86-29-8833-7252
Fax: 86-29-8833-7256

ASIA/PACIFIC

China - Xiamen
Tel: 86-592-2388138
Fax: 86-592-2388130

China - Zhuhai
Tel: 86-756-3210040
Fax: 86-756-3210049

India - Bangalore
Tel: 91-80-3090-4444
Fax: 91-80-3090-4123

India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632

India - Pune
Tel: 91-20-3019-1500

Japan - Osaka
Tel: 81-6-6152-7160
Fax: 81-6-6152-9310
Japan - Tokyo
Tel: 81-3-6880- 3770
Fax: 81-3-6880-3771

Korea - Daegu
Tel: 82-53-744-4301
Fax: 82-53-744-4302

Korea - Seoul

Tel: 82-2-554-7200

Fax: 82-2-558-5932 or
82-2-558-5934

Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857

Fax: 60-3-6201-9859

Malaysia - Penang
Tel: 60-4-227-8870
Fax: 60-4-227-4068
Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069
Singapore

Tel: 65-6334-8870
Fax: 65-6334-8850

Taiwan - Hsin Chu
Tel: 886-3-5778-366
Fax: 886-3-5770-955

Taiwan - Kaohsiung
Tel: 886-7-213-7830

Taiwan - Taipei
Tel: 886-2-2508-8600
Fax: 886-2-2508-0102

Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

EUROPE

Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393

Denmark - Copenhagen
Tel: 45-4450-2828
Fax: 45-4485-2829

Finland - Espoo
Tel: 358-9-4520-820

France - Paris

Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
France - Saint Cloud
Tel: 33-1-30-60-70-00
Germany - Garching
Tel: 49-8931-9700
Germany - Haan

Tel: 49-2129-3766400

Germany - Heilbronn
Tel: 49-7131-67-3636

Germany - Karlsruhe
Tel: 49-721-625370

Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Germany - Rosenheim
Tel: 49-8031-354-560

Israel - Ra’anana
Tel: 972-9-744-7705

Italy - Milan
Tel: 39-0331-742611
Fax: 39-0331-466781

Italy - Padova

Tel: 39-049-7625286
Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340

Norway - Trondheim
Tel: 47-7289-7561
Poland - Warsaw
Tel: 48-22-3325737

Romania - Bucharest
Tel: 40-21-407-87-50
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Gothenberg
Tel: 46-31-704-60-40
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
Fax: 44-118-921-5820
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