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Description

LC823455 is an audio processing System—on—Chip (SoC) for
recording and playback, with High—Resolution 32-bit & 192 kHz
audio processing capability that provides the key functions required
for portable audio solutions.

It has a Dual CPU configuration and a DSP providing intensive
processing capability, 4316 KB of internal SRAM that supports the
implementation of large-scale programs for WLAN applications, and
multiple interfaces for increased extensibility. Its features an extensive
range of functions including SBC/AAC codec and Active Noise
Canceller by the DSP, UART and ASRC - applicable for wearable
audio applications. The highly integrated implementation of this rich
set of analog functions results in a miniature footprint with ultra— low
power consumption. This, along with its high performance, makes the
LC823455 suitable for portable audio markets such as Wireless
headsets.

This document describes features, basic functions, electrical
specifications, characteristics, application diagrams and package
dimension of this SoC.

Features

® Ultra Low Power Consumption

Arm® Cortex®-M3 Dual Core

Proprietary 32-bit DSP Core (LPDSP32)

Internal Large—-Scale Size SRAM : 4316 KB (4MB + 220 KB)
High-Resolution 32-bit & 192 kHz Audio Processing Capability
Several DSP Codes Available for Audio Functions
Hard-Wired Audio Functions Built—In:

MP3 decoder, MP3 encoder,

6 band Equalizer

Synchronous SRC, Asynchronous SRC, etc.

® Analog Blocks Built—in:

System PLL, Audio PLL,
16-bit DAC, Class—D amp, etc.

® USB2.0 Device with an Integrated PHY
eMMC and SD Card I/F,
Serial Flash I/F(Quad) with Cache Memory,
SPI, UART, I2C, etc.

Typical Applications
® Wearable Earbuds

® Wearable Headphone
® Wireless Speaker

® [C Recorder

© Semiconductor Components Industries, LLC, 2017 1
December, 2019 - Rev. 0

ON Semiconductor®

www.onsemi.com

WLCSP120, 4.086x4.086x0.62

CASE 567WG

ORDERING INFORMATION

See detailed ordering and shipping information on page 104 of

this data sheet.

Publication Order Number:
LC823455/D


http://www.onsemi.com/

LC823455

Table of Contents
Abstract

................................................................................................ 3
Terminal FUNCHON ... e e e e e e 21
PN ASSIgNMENt 36
INPUL/OULPUL CIrCUIL . . o oottt et ettt e e e e e e e e e e ettt e e 45
Electrical SpecifiCation . ... ... oo e 54
AC CharaCteriStiCs . ... oottt e e e 68

www.onsemi.com
2



http://www.onsemi.com/

LC823455

ABSTRACT

Features
e Cortex-M3 Dual Core, AMBA® (AHB/APB) system

¢
¢

* & & o o o

Internal SRAM (4 M-byte)

Internal ROM (256 k-byte). Boot code, Standard
Functions

SDRAM Controller (1 * CS)

64M to 256Mbit SDRAM / Mobile SDRAM
External Memory Controller (2 * CS) NOR FLASH,
SRAM, ROM supported, 8/16 bit I/F LCD controller
supported

Internal ROM boot and External memory device
boot available

DMA Controller (8 ch)

Interrupt Controller (External 90 ch, Internal 83 ch)
SPI (2 ch)

Pseudo SRAM I/F (1 ch)

Serial Flash I/F (1 ch)

Quad SPI, cache memory (16 k-byte, 4way set
associative, 128 line) function available

UART (3ch)

UART1, UART?2: w/flow control (CTS, RTS)
UARTO: w/o flow control

¢ 12C (2ch) Single Master, Full/Standard
+ GPIO (90 ch)

>

* & o o

Pin multiplex function (I2C:2 ch, SPI:2 ch, UART:3

ch, MTM:2 ch, DMIC:2 ch x 2)

Plain Timer w/ Watch Dog Timer (1 chx3)

Multiple Timer (2 chx4)

12 bit ADC (8 ch)

SD Card I/F (3 ch)

eSD/eMMC, UHS-1, w/o CPRM

- SDO0: eSD/eMMC boot supported (Internal ROM
Boot function)

— SD1: 1.8 V/3.3 V dedicated power supply

- SD2:

USB2.0 Device (HS/FS) Controller. Integrated PHY

Xtal (XT1) is required for USB function. 12, 19.2,

24 MHz for device

w/o OTG function. Host and Device share an

integrated PHY.

*

Real Time Clock

2 modes below are available

— General RTC mode : RTC w/o key input

- KeyInt RTC mode : RTC w/ key input which
enables power on function

SWD (Serial Wire Debug) is supported as the debug

interface

SWYV (Serial Wire Viewer) is supported as the trace

interfaceOnly one of Cortex—M3 Dual Core can be

traced

Availability of features explained here depends on
products.
® MP3 hard wired encoder/decoder

*

MP3 MPEG1, MPEG2, MPEG2.5

— Sampling rate: 8 kHz,11.025 kHz,12 kHz,
16 kHz, 22.05 kHz, 24 kHz, 32 kHz, 44.1 kHz,
48 kH

- Bit rate: 8 Kbps to 320 Kbps (Decoder-VBR
supported)

e [ PDSP32 system

L4
L4

Internal SRAM (220 kbyte)

Audio codec

- MP3

- WMA

- AAC

- SBC

— FLAC, etc.

Audio function

Active Noise Canceller

1-mic/2-mic Noise Canceller for Recorder
— 2-mic Noise Caneceller for Hands Free
Echo Canceller

Variable Speed Control playback etc
JTAG ICE

1 MPEG Layer—3 audio coding technology licensed from Fraunhofer IS and Thomson. Supply of this product does not convey license nor
imply any right to distribute content created with this product in revenue—generating broadcast systems (terrestrial, satellite, cable and/or
other distribution channels), streaming applications (via Internet, intranets and/or networks), other content distribution systems (pay—au-
dio or audio—on—demand applications and the like) or on physical media (compact discs, digital versatile discs, semiconductor chips,
hard drives, memory cards and the like). For details, please visit http://mp3licensing.com/

Supply of this product does not convey license under the relevant intellectual property of Thomson and/or Fraunhofer Gesellschaft nor
imply any right to use this product in any finished end user or ready—to—use final product. An independent license for such use is required.
For details, please visit http://mp3licensing.com/

2 This product contain technology of Microsoft company ownership, and you cannot distribute or use without getting license from Microsoft

Licensing Company.

www.onsemi.com
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LC823455

® Bluetooth Protocol Stack available
® Audio
¢ MP3 hard wired encoder/decoder, MP3 MPEGI,
MPEG2, MPEG2.5
— Sampling rate: 8 kHz,11.025 kHz,12 kHz,16 kHz,
22.05 kHz, 24 kHz, 32 kHz, 44.1 kHz, 48kHz
— Bit rate :8 Kbps to 320 Kbps

® Audio clock generation
+ Dedicated PLL for audio
¢ Seclectable PLL reference clock
XT1 (12, 19.2, 24 MHz Main xtal)
XTRTC (32.768 kHz RTC xtal)
PCM I/F MCLKO (/MCLK1), BCKO, BCK1

® Power supply

(Decoder—VBR supported) ¢ Typical voltage
+ Other audio functions available - LOGIC(Vdd1),XT1(VddXT1),
6 band Equalizer (EQ3) PLL1(AVddPLL1), PLL2(AVddPLL2) =1.0 V

Hardware Mixer

Volume, Mute

Level Meter

Audio Timer w/ interrupt generation

16/24/32 bit 192 kHz PCM I/F (2chx2).
Master/slave, 12S

SSRC (Synchronous Sampling Rate Converter)
0.25 to 64 conversion capable

ASRC (Asynchronous Sampling Rate Converter)

RTC(VAdRTC)=1.0V
I/O(Vdd2)=1.8Vor33V
SD1(VddSD1)=1.8Vor3.3V
ADC(AVAdADC) = 1.8V

USB PHY(DVddUSBPHY1) =10V,
(AVddUSBPHY2) =33V,
(AVddUSBPHY18) =1.8V

- Class—D Amplifier
(AVddDAMPL,AVddDAMPR) = 1.5V

jitter reducing function supporting USB audio
class and Bluetooth streaming

— Beep generator

- Digital Microphone I/F (2ch x2, Sampling rate :
up to 48 kHz)

- 16 bit Audio DAC (2 ch)
w/ Class—-D Amplifier for Head Phone (2 ch).
Need external LC LPF

3 The product name for which Bluetooth Protocol Stack is available is determined. Please contact our representative for license fee for the
Stack.
Copyright 1999—-2014 OpenSynergy GmbH
All rights reserved. All unpublished rights reserved.
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Package Code and Functional Difference

Table 1. FUNCTIONAL DIFFERENCES

LC823455

Package Code
Function XA TBD
Package WLP120 TBD (240pin)
SDRAM Controller - Available
External Memory - Available
Controller
SDO Share pins with S-Flash function Dedicated
P-SRAM - Available
12 bit ADC 3ch 8ch
PLLA1 Only Internal Loop Fillter Internal / ExternalLoop Filter
PLL2
XTALINFO[1:0] input “00” Available
(24 MHz)
RTCMODE input “0” Available
(KEYINT RTC mode)
BACKUPB input Connected with VDET internally Available
KEYINT input 2ch 3ch
External Interrupt 52 ch 90 ch
GPIO 52 ch 90 ch

www.onsemi.com
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LC823455
Block Diagram
12MHz,
19.2MHz,
SWD/SWV JTAG 24MHz 32.768kHz
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Figure 1. Top
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Bus Matrix

LC823455

Figure 2. Bus Matrix
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Audio

Internal A~ N Audio Buffers
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LC823455
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PCM input

PCM output

AudioTi LRCKO

BIT1-0.MONO

Figure 3. Audio
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Clock Hierarchy

Oscillation System

SYSTEM PLL
(PLL1)

1/2,1/4

1/11/((1~63) x 2}

LC823455

12MHz
19.2MHz
24MHz 32.768kHz

XT1 XTRT(
(XINT/XOUT 1 pin)  (XIN32K/XOUT 32K pin )

BASIC CLK APB
WCLKCNTAPB ‘ ADC 1/{(1~8) + (0~63)/64]]
BASIC ‘ 172.1/4.1/8. ADCCLK
—O/() 1/16.1/32.1/64 Qirtemal)
[__CORECNT ] M3Core0 —
[Note] SPI0
—( ) M3Corel = M3Core 0, M3Core 1 and LPDSP 32 has additional clock gating vy e SCKO.
o switch cnabled by the execution of  dedicated operation —O O {/ie~a5) 4]}
»—Q/O LPDSP32 SPI scKi
O O T1G~256 )41
SRAM/ROM
»—Q/O PORT 0
Lo NTC
—O O PORT 1
»—O/O DMAC
L o0 0O PORT 2
L 0O Gache
O Fo-o - = A —O O PORT 3
O S—Flash I/F OO PORT 4
/1,172, SFCK
1/4.1/8 O O PORT 5
O ¢ External Memory O (
O Controller(XMC) o RTC
] 120
’—O/O USB2.0 Device 4—4 usB PHYH O XT1 O /O T Tasesa < el SCLO,
12C1
»—O/(j 1/1(2~65535) x 8} setl
MCLKCNTAPB
1ot |APB CLK (PCLK ) —O O U‘/fESTE‘S)X \O
(1~65536)) O 1
1/(~64) | AHB CLK(HCLK) »—Q/Q UART1
1/{(8~16) %
— = (1~65536)) CD\O
AHB EXT1 [ MCLKCNTEXTT | I:
—O O UART2
OO Plain Timer 0 o0 1/(B~16)% 0
\O (1~65536)] «
»—O/O Plain Timer 1 O AUDIO Block
5
O O Plain Timer 2 MPIDEC E O ~(_5%_pEcoLK [Tz 4.
1/8
L OO Multiple Timer 0 O ro-
11,172, Fs192 P
—O O Multiple Timer 1 o0 MP3ENC | /4 g o0 encotk | e 7.
'
OO Multiple Timer 2 o0 AUDCLK ____ —
AUDIO Control + T Ve
»—Q/O Multiple Timer 3 O BOKO
MIXER
T
Audio PLL @ S ' T ]
EQ3 \Q—< XTi
System PLL ' [
BEEP o ~0—
11,172, (input)
SDCLKO SSRC ()\O SSRCFOLK 1/4,1/8
ASRC ' C)\O 1 11172, "AHB GLK
/O VOLUME DEC £ Oy | ASRCFCLK
SDO(Main Function) VOLUME SP 0 O O 1
Lo - - VOLUME PSO ; 0\0‘4
> SDO(Card Detect) '
SDCLK1 VOLUME SP 1 \0—4
1 o ' [Note]
—— - Regarding the initial value of switches described in this figure
172, 178, 178, VOLUME PS1 ; O TO | eherio e sporoprise documents
51 VOLUME AMB C)\O'—< ~ Regarding the frequency of SSRCFCLK and ASRCFCLK,
»—O/O - refer to the SSRC and ASRC Programmes Model documents
1
SD1(Main Function) METER DEC O - ENCCLK frequency should bd92 * FS
~ C while FS is Sampling Frequency of MPBGmode of MR,
[ amitomt nreey | METER SPO +O 0 ex) ENCCLK should be.4672MHz to make all of MP 3 data
L SDI(Card Detect) 441/22.05/11.025 KHz (MPEG1/MPEG2/MPEG2.5).
SDOLK2 METER PS0 O\O—<
' ) - DECCLK frequency should b@84 * FS
METER SP1 O O 0 DECOLK sk b8 9344W13 S0l of WP 3 dota
! ' 44.1/22.05/11.025 KHz (MPEG1/MPEG2/MPEG2.5,
5 METER PS1 o~ = (MPEG1/ )
) \<>'—<
SD2(Main Function) MUTE DEC )
Fo-o- - A MUTE PS0 1O 0O+
| SD2(Card Detect)
PCMPSO + ()\01_<
PCMSPO i Q\Q—<
AHB EXT3 !
PCMPS1 o ~0—
—Q/O—Aﬁ AUDIO BUFFER ' '
PCMSP1 o ~0—
'
AudioTimer 0 o~
AHB EXT4 \
1/(1~64) AudioTimer 1 O\O—‘—<
B SINGEN O O
o0 PSRAM I/F
pomsoK DigitalMICO O O | et
— — — — ~ Class-D AMP has additional clock source and gating switch
DigitalMIC1 ; O\O—‘ for being used as G
'
PCKGEN o0
o0 SDRAM GTRL ' '
Damp CTL F—J
SDRCLK
o O —_—— Class -D AMP U hnel
- FCEDAC:
A Voot ] v
v DAC(Noise Shaping ) \ 3 MCLKO/MGLK1
L2 ] Coutput )
DAG(Main) '/‘r‘/zv‘/“r—<\o)'
8./t | 1/1,1/21/4, 1/

Figure 4. Clock Hierarchy
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Memory Map

All Areas (Cortex-M3)

0x4005 FFFF

0x4004 D000
0x4004 G000
0x4004 B00O
0x4004 A000
0x4004 9000
0x4004 8000
0x4004 7000
0x4004 6000
0x4004 5000
0x4004 4000
0x4004 3000
0x4004 2000
0x4004 1000

0x4004 0000
0x4003 FFFF

0x4002 0000
0x4001 0000
0x4000 7000
0x4000 6000
0x4000 5000
0x4000 4000
0x4000 3000
0x4000 2000
0x4000 1000
0x4000 0000

reserved

SD2

SD1

SDO

Plain
Timer2

Plain
Timer1

Plain
TimerQ

AHB EXT1
peripherals

Multiple
Timer3

Multiple
Timer2

Multiple
Timer1

Multiple
TimerQ

Audio PLL

System PLL

OSC
System

reserved

USB2.0 FIFO

reserved

DSP CMDIF

MUTEX REG

DMAC

INTC

USB2.0 CTL

S-Flash I/F

External
MEM CTL

0xEO10 0000

0xE004 0000

0xE000 0000
0x6402 0000

0x6000 0000
0x400A 0000

0x4008 0000

0x4006 0000

 0x6401 FFFF

reserved
0x6400 2000
PSRAM I/F
AHB EXT4 | 0x6400 1000
peripherals SDRAM CTRL
0x6400 0000
reserved
0x6200 0000
SDRAM
L 0x6000 0000 Memory Area
System

Private peripheral bus — External

Private peripheral bus — Internal

reserved

AHB EXT4 peripherals

APB

reserved

APB peripherals

A

AHB EXT3 peripherals

A

BASIC
peripherals

0x4004 0000

AHB EXT1 peripherals

»
!

0x4000 0000

0x0000 0000

BASIC peripherals

SRAM memories
external memory

A

peripherals

AHB EXT3
peripherals

( 0x4009
0x4008

0x4008
0x4008
0x4008
0x4008
0x4008
0x4008
0x4008
0x4008
0x4008
0x4008
0x4008
0x4008
0x4008
0x4008
0x4008
0x4008

r

N

0x4007
0x4006

0x4006
0x4006
0x4006
0x4006

L 0x4006

FFFF
F000

E000
D000
6000
B00O
A000
9000
8800
8000
7000
6000
5000
4000
3000
2000
1000
0000

FFFF
5000

4000
3000
2000
1000
0000

reserved

RTC

UART2

UART1

UARTO

12C1

12C0

SPI1

SPIO

ADC

PORTS

PORT4

PORT3

PORT2

PORT1

PORTO

System
Controller

reserved

Audio
Controles

MP3 Encoder

MP3 Decoder

Audio
Functions

Audio Buffer

Figure 5. All Area (Cortex-M3)
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Code Area (Cortex—M3)

LC823455

Table 2. CODE AREA (CORTEX-M3) - UNREMAPPED (AFTER RESET)

Cortex-M3-0 Cortex-M3-1
System- System-
Address Master / Slave Bus I-Bus | D-Bus Bus I-Bus | D-Bus | DMAC | USB20
0x1C00 Reserved
0000
0x1A00 External memory 1 o o
0000
0x1800 External memory 0 o o
0000
0x0600 Reserved
0000
0x0500 S-Flash I/F o o
0000 (Memory, Cache)
0x0254 Reserved
0000
0x0250 256 KB Internal ROM o o
0000
0x0243 Reserved
7000
0x0240 220 KB Internal SRAM o
0000 (seg 9)
0x023F 32 KB Internal SRAM o
8000 (seg 8)
0x023C 480 KB 224 KB o
0000 Igﬁ,&nﬁl (seg 7-B)
| wan [ B0 0
0x0220 1536 KB Internal SRAM o
0000 (seg 6)
0x021A 768 KB 384 KB o
0000 Igts;nﬁl (seg 5-B)
S| e | 2 °
0x0210 256 KB Internal SRAM o
0000 (seg 4)
0x020C 256 KB Internal SRAM o
0000 (seg 3)
0x0208 256 KB Internal SRAM o
0000 (seg 2)
0x0204 256 KB Internal SRAM o
0000 (seg 1)
0x0202 256 KB 128 KB o
0000 Igtrf‘a'ro\nﬁl (seg 0-B)
T L IR o
0x0004 Reserved
0000
0x0000 256 KB Internal ROM o] o
0000 Shadow Area

www.onsemi.com
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LC823455

Table 3. CODE AREA (CORTEX-M3) - REMAPPED (REMAP[1:0]=2"B01)

Cortex-M3-0 Cortex-M3-1
System- System-
Address Master / Slave Bus 1-Bus | D-Bus Bus I-Bus | D-Bus | DMAC | USB20
0)82)(880 Reserved
0x1A00
0000 External memory 1 o o
08(1)(8)80 External memory 0 o o
oégggo Reserved
0x0500 S-Flash I/F . .
0000 (Memory, Cache)
0383(5)4 Reserved
ox02s0 256 KB Internal ROM o °
0;8333 Reserved
0x0240 220 KB Internal SRAM o .
0x023F 32 KB Internal SRAM o .
0x023C 480 KB 224 KB o o
0000 Internal (seg 7-B)
0x0238 SRAM 256 KB R -
0000 (seg 7) (seg 7-A)
0x0220 1536 KB Internal SRAM o .
0x021A 768 KB 384 KB o o
0000 Internal (seg 5-B)
0x0214 SRAM 384 KB . )
0000 (seg 5) (seg 5-A)
0x0210 256 KB Internal SRAM o .
0x020C 256 KB Internal SRAM o .
0x0208 256 KB Internal SRAM o .
0x0204 256 KB Internal SRAM o S
0000 Internal (seg 0-B)
0x0200 SRAM 128 KB i -
0000 (seg 0) (seg 0-A)
038884 Reserved
0x0002 ﬁgrﬁg 128 KB . .
seg 0
0x0000 S(ha?jozv 128 KB R .
0000 Area (seg 0-A)

www.onsemi.com
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LC823455

Table 4. CODE AREA (CORTEX-M3) - REMAPPED (REMAP[1:0]=2"B11)

Cortex-M3-0 Cortex-M3-1
System- System-
Address Master / Slave Bus |-Bus D-Bus Bus I-Bus D-Bus | DMAC USB20
0)82)(880 Reserved
0x1A00 Ext | 1 R 5
0000 xternal memory
08(1)(8)80 External memory 0 o o
0x0600
0000 Reserved
0x0500 S-Flash I/F . .
0000 (Memory, Cache)
0x0254
0000 Reserved
ox02s0 256 KB Internal ROM o °
0x0243
7000 Reserved
0x0240 220 KB Internal SRAM o .
0x023F 32 KB Internal SRAM o .
0x023C 480 KB 224 KB o o
0000 Internal (seg 7-B)
0x0238 SRAM 256 KB R -
0000 (seg 7) (seg 7-A)
0x0220 1536KB Internal SRAM o .
0x021A 768 KB 384 KB o o
0000 Internal (seg 5-B)
0x0214 SRAM 384 KB R -
0000 (seg 5) (seg 5-A)
0x0210 256KB Internal SRAM o .
0x020C 256KB Internal SRAM o .
0x0208 256KB Internal SRAM o .
0x0204 256KB Internal SRAM o S
0000 Internal (seg 0-B)
0x0200 SRAM 128 KB i -
0000 (seg 0) (seg 0-A)
0x0000 External memory 0 o .
0000 Shadow Area

www.onsemi.com
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SRAM area (Cortex—M3)

Table 5. SRAM AREA (CORTEX-M3)

LC823455

Cortex-M3-0 Cortex-M3-1
System- System-
Address Master / Slave Bus I-Bus | D-Bus Bus I-Bus | D-Bus | DMAC | USB20
Oégggo Reserved
0x2500 S-Flash I/F 5 5 o
0000 (Memory, Cache)
0x2400 S-Flash I/F 5 5 o
0000 (Memory, No Cache)
0;(2)833 Reserved
0x2040 220 KB Internal SRAM 5 5
0000 (seg 9) Shadow area
0x203F 32 KB Internal SRAM 5 5
8000 (seg 8) Shadow area
0x203C 480 KB
0000 Internal 224 KB o o
SRAM (seg 7-B)
0x2038 (seg 7)
0000 Shadow 256 KB o o
area (seg 7-A)
0x2020 1536 KB Internal SRAM 5 5
0000 (seg 6) Shadow area
0x201A 768 KB
4 KB
0000 Internal 38 o o
SRAM (Seg 5—B)
0x2014 (seg 5)
0000 Shadow 384 KB o o
area (seg 5-A)
0x2010 256 KB Internal SRAM 5 5
0000 (seg 4) Shadow area
0x200C 256 KB Internal SRAM 5 5
0000 (seg 3) Shadow area
0x2008 256 KB Internal SRAM 5 5
0000 (seg 2) Shadow area
0x2004 256 KB Internal SRAM 5 5
0000 (seg 1) Shadow area
0x2002 ﬁﬁgrg 128 KB i .
0000 SRAM (seg 0-B)
(seg 0)
0x2000 128 KB
Shadow o o
0000 area (seg 0-A)

www.onsemi.com
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Other Areas (Cortex—M3)

Table 6. OTHER AREAs (CORTEX-M3)

LC823455

Cortex-M3-0 Cortex-M3-1
System- System-
Address Master / Slave Bus I-Bus D-Bus Bus I-Bus D-Bus | DMAC | USB20
0xEO10 Reserved
0000
OxEOOF ROM table o o
F000 (Note 1) (Note 1)
OxEOOF CORE REG [} o)
E000 (Note 1) (Note 1)
0xE004 Reserved
1000
0xE004 TPIU o o
0000 (Note 1) (Note 1)
0xE000 Reserved
FO00
0xEO000 NVIC o o
E000 (Note 1) (Note 1)
0xEO000 Reserved
3000
0xEO000 FPB ¢} o
2000 (Note 1) (Note 1)
0xE000 DWT o o
1000 (Note 1) (Note 1)
0xE000 IT™ o o
0000 (Note 1) (Note 1)
0x6400 Reserved
2000
0x6400 PSRAM I/F ¢} o o
1000
0x6400 SDRAM CTRL ¢} o
0000
0x6200 Reserved
0000
0x6000 SDRAM Memory area o o
0000
0x4008 Reserved
FO00
0x4008 RTC ¢} o
E000
0x4008 UART2 (¢} o o
D000
0x4008 UART1 ¢} o o
C000
0x4008 UARTO ¢} o o
B000O
0x4008 12C1 ¢} o
A000
0x4008 12C0 o o
9000
0x4008 SPIH ¢} o o
8800
0x4008 SPI0 o o o
8000
0x4008 ADC o o o
7000

www.onsemi.com
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LC823455

Table 6. OTHER AREAs (CORTEX-M3) (continued)

Cortex-M3-0 Cortex-M3-1
System- System-
Address Master / Slave Bus 1-Bus D-Bus Bus I-Bus D-Bus | DMAC | uUsSB20
0x4008 PORT5 o o
6000
0x4008 PORT4 o o
5000
0x4008 PORT3 o o
4000
0x4008 PORT2 o o
3000
0x4008 PORT1 o o
2000
0x4008 PORTO o o
1000
0x4008 System Controller o o
0000
0x4006 Reserved
5000
0x4006 Audio Controls o o
4000
0x4006 MP3 Encoder o o
3000
0x4006 MP3 Decoder o o
2000
0x4006 Audio Functions o o
1000
0x4006 Audio Buffer ¢} o o
0000
0x4004 Reserved
D000
0x4004 SD2 o o o
C000
0x4004 SD1 o o o
B0O00O
0x4004 SDO o o o
A000
0x4004 Plain Timer2 ¢} o
9000
0x4004 Plain Timer1 ¢} o
8000
0x4004 Plain Timer0 o o
7000
0x4004 Multiple Timer3 o o
6000
0x4004 Multiple Timer2 o o
5000
0x4004 Multiple Timer1 o o
4000
0x4004 Multiple Timer0 o o
3000
0x4004 Audio PLL [} o
2000
0x4004 System PLL o o
1000
0x4004 OSC System o o
0000

www.onsemi.com
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LC823455

Table 6. OTHER AREAs (CORTEX-M3) (continued)

Cortex-M3-0 Cortex-M3-1
System- System-

Address Master / Slave Bus I1-Bus D-Bus Bus I-Bus D-Bus | DMAC | USB20

0x4002 Reserved
0000

0x4001 USB2.0 FIFO o o
0000

0x4000 Reserved
7000

0x4000 DSP CMDIF o o
6000

0x4000 MUTEX REG o o
5000

0x4000 DMAC o o
4000

0x4000 INTC o o
3000

0x4000 USB2.0 CTL o o
2000

0x4000 S-Flash I/F o o
1000

0x4000 External MEM CTL o o
0000

. Access from internal peripheral bus(AHB/APB)

www.onsemi.com
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LPDSP32

Table 7. LPDSP32 - DMA

LC823455

LPDSP32

Address Master / Slave DMA
0x40 0000 Reserved

0x3F 8000 32 KB Internal SRAM (seg 8) o
0x3C 0000 480 KB Internal SRAM (seg 7) 224 KB (seg 7-B) o
0x38 0000 256 KB (seg 7-A) o
0x20 0000 1536 KB Internal SRAM (seg 6) o
0x1A 0000 768 KB Internal SRAM (seg 5) 384 KB (seg 5-B) o
0x14 0000 384 KB (seg 5-A) o
0x10 0000 256 KB Internal SRAM (seg 4) o
0x0C 0000 256 KB Internal SRAM (seg 3) o
0x08 0000 256 KB Internal SRAM (seg 2) o
0x04 0000 256 KB Internal SRAM (seg 1) o
0x02 0000 256 KB Internal SRAM (seg 0) 128 KB (seg 0-B) o
0x00 0000 128 KB (seg 0-A) o

Table 8. LPDSP32 — DMB
LPDSP32

Address Master / Slave DMB
0xC0 0000 Reserved

0xBF 8000 32 KB Internal SRAM (seg 8) o
0xBC 0000 480 KB Internal SRAM (seg 7) 224 KB (seg 7-B) o
0xB8 0000 256 KB (seg 7-A) o
0xA0 0000 1536 KB Internal SRAM (seg 6) o
0x9A 0000 768 KB Internal SRAM (seg 5) 384 KB (seg 5-B) o
0x94 0000 384 KB (seg 5-A) o
0x90 0000 256 KB Internal SRAM (seg 4) o
0x8C 0000 256 KB Internal SRAM (seg 3) o
0x88 0000 256 KB Internal SRAM (seg 2) o
0x84 0000 256 KB Internal SRAM (seg 1) o]
0x82 0000 256 KB Internal SRAM (seg 0) 128 KB (seg 0-B) o
0x80 0000 128 KB (seg 0-A) e}
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Table 9. LPDSP32 - DMIO

LC823455

LPDSP32
Address Master / Slave DMIO

0xFO0 2000 Reserved

0xFO 1000 PSRAM I/F o
0xF0 0000 SDRAM CTRL o
0xD0 0000 SDRAM Memory Area o
0xC6 5000 Reserved

0xC6 4000 Audio Controles o
0xC6 3000 MP3 Encoder o
0xC6 2000 MP3 Decoder o
0xC6 1000 Audio Functions o
0xC6 0000 Audio Buffer o
0xC4 A000 Reserved

0xC4 9000 Plain Timer2 o
0xC4 8000 Plain Timer1 o
0xC4 7000 Plain Timer0 o
0xC4 6000 Multiple Timer3 o
0xC4 5000 Multiple Timer2 o
0xC4 4000 Multiple Timer1 o
0xC4 3000 Multiple Timer0 o
0xC4 2000 Audio PLL o
0xC4 1000 System PLL o
0xC4 0000 OSC System o
0xC0 7000 Reserved

0xCO0 6000 DSP CMDIF o
0xCO0 5000 MUTEX REG o
0xCO0 4000 DMAC o
0xCO0 3000 INTC o
0xC0 0000 Reserved

www.onsemi.com
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Table 10. LPDSP32 - PM

LC823455

LPDSP32
Address Master / Slave PM

0x50 3332 Reserved
0x50 0000 32 KB Internal SRAM (seg 8) o
0x4B 0000 Reserved
0x48 0000 480 KB Internal SRAM (seg 7) 224 KB (seg 7-B)

256 KB (seg 7-A)
0x41 9998 Reserved
0x38 0000 1536 KB Internal SRAM (seg 6)
0x34 CCCC Reserved
0x30 0000 768 KB Internal SRAM (seg 5) 384 KB (seg 5-B)

384 KB (seg 5-A)
0x29 9998 Reserved
0x28 0000 256 KB Internal SRAM (seg 4) o]
0x21 9998 Reserved
0x20 0000 256 KB Internal SRAM (seg 3) o
0x19 9998 Reserved
0x18 0000 256 KB Internal SRAM (seg 2) o
0x11 9998 Reserved
0x10 0000 256 KB Internal SRAM (seg 1) o
0x09 9998 Reserved
0x08 0000 256 KB Internal SRAM (seg 0) 128 KB (seg 0-B) o

128 KB (seg 0-A) o
0x01 6000 Reserved
0x00 0000 220 KB Internal SRAM (seg 9) o

2. PM of LPDSP32 cannot access internal SRAM seg5, 6, and 7.
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TERMINAL FUNCTIONS

XA: Package Code = “XA”

Table 11. TERMINAL FUNCTIONS

LC823455

Terminal Name Polarity | Direction Function Available(o)
Multiplexed 8D
Function 10 POWER XA 240pin
JTAG/SWD
TDO - 0} JTAG test data output VddSD1 o o
SDWP1 Pos | SD I/F Ch1 write protect o o
GPIO21 - B GPIO o o
EXTINT21 - | External Interrupt 2-bit1 o o
TDI - | JTAG test data input VddSD1 o o
SDCD1 Neg | SD I/F Ch1 detect o o
SWO - 0} serial wire view data o o
GPIO20 - B GPIO o o
EXTINT20 - | External Interrupt 2-bit0 o o
T™S - I JTAG test data select Vdd2 o o
SDWP2 Pos | SD I/F Ch2 write protect o o
GPIO28 - B GPIO o o
EXTINT28 - | External Interrupt 2-bit8 o o
TCK Pos I JTAG test clock Vdd2 o o
SDCD2 Neg | SD I/F Ch2 detect o o
GPIO29 - B GPIO o o
EXTINT29 - | External Interrupt 2-bit9 o o
SWDCLK Pos | Serial wire clock Vdd2 o o
DMCKOO0B - 0} Digital Mic Ch0 Clock B Output o o
GPIO58 - B GPIO o o
EXTINT58 - | External Interrupt 5-bit8 o o
SWDIO - B Serial wire Data Vdd2 o o
DMDINOB - | Digital Mic Ch0 Data B Input o o
GPIO59 - B GPIO o o
EXTINT59 - | External Interrupt 5-bit9 o o
Sum 6 6
RTC
XIN32K Pos I 32.768KHz XTAL Input (XTRTC) VddRTC o o
XOUT32K - o 32.768KHzXTAL Output (XTRTC) VddRTC o o
VDET Neg | RTC power detect Input VddRTC o o
RTCINT Neg (0] RTC Interrupt Output (Normal: Hiz, | VddRTC o o
nterrupt enabled:Low Output)
BACKUPB Neg | RTC backup mode input VddRTC o
Bonded with VDET internally for “XA”
KEYINT[2] - I RTC KEY input can be used when VddRTC o
KeyInt RTC mode
KEYINT[1:0] - I RTC KEY input can be used when VddRTC o o
KeyInt RTC mode
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LC823455

Table 11. TERMINAL FUNCTIONS (continued)

Terminal Name Polarity | Direction Function Available(o)
Multiplexed TBD
Function 10 POWER XA 240pin
RTC
RTCMODE - RTC mode input (Note 3) VddRTC o
Set General or Keylnt RTC mode
RTCMODE =
“0” : KeyInt RTC mode
“1”: General RTC mode
Bonded to “0” internally for “XA”
VddRTC - P RTC power supply o o o
VssRTC - P RTC ground o o o
Sum 8 11
EXTERNAL INTERRUPT/GPIO
SDRADDR12 - 0} SDRAM address Vdd2 o
GPIO2A - B GPIO o
EXTINT2A - | External Interrupt 2-bit10 o
SCL1 - o} 12C ch1 Clock (open drain output ) Vdd2 o o
GPIO2B - B GPIO o o
EXTINT2B - | External Interrupt 2-bit11 o o
SDA1 - B 12C ch1 Data (open drain output ) Vdd2 o o
GPI02C - B GPIO o o
EXTINT2C - | External Interrupt 2-bit12 o o
SDRADDR11 - 0} SDRAM address Vdd2 o o
DMCKOOA - 0} Digital Mic ChO Clock A Output o o
GPIO2D - B GPIO o o
EXTINT2D - | External Interrupt 2-bit13 o o
EXTINT2E - | External Interrupt 2-bit14 Vdd2 o o
GPIO2E - B GPIO o o
EXTINT2F - | External Interrupt 2-bit15 Vdd2 o o
GPIO2F - B GPIO o o
* While Internal ROM boot, this terminal
is used as boot monitor signal.
Sum 5 6
SPI (SERIAL I/F CHO)
SCKO Neg B Serial I/F ChO Clock Vdd2 o o
GPIO1D - B GPIO o o
EXTINT1D - | External Interrupt 1-bit13 o o
SDIo - | Serial I/F Ch0 Data Input Vdd2 o o
GPIO1E - B GPIO o o
EXTINT1E - | External Interrupt 1-bit14 o o
SDO0 - o} Serial I/F Ch0 Data Output Vdd2 o o
GPIO1F - B GPIO o o
EXTINT1F - | External Interrupt 1-bit15 o o
Sum 3
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Table 11. TERMINAL FUNCTIONS (continued)

LC823455

Terminal Name Polarity | Direction Function Available(0)
Multiplexed TBD
Function 10 POWER XA 240pin
S-FLASH I/F / SD I/F CHO (Note 4)
SFCK Neg 0] Serial Flash I/F Clock Vdd2 o o
(QSPI Clock)
GPIO0OD - B GPIO o o
EXTINTOD - | External Interrupt 0-bit13 o o
SDCLKO - o} SD I/F ChO Clock Output o o
SFDI(QI00) - 1(B) Serial Flash I/F Data input Vdd2 o o
(QSPI Data 0)
GPIOOE - B GPIO o o
EXTINTOE - | External Interrupt 0-bit14 o o
SDATO00 - B SD I/F ChO Data0 o o
SFDO(QIO1) - 0o(B) Serial Flash I/F Data output Vdd2 o o
(QSPI Data 1)
GPIOOF - B GPIO o o
EXTINTOF - | External Interrupt 0-bit15 o o
SDATO1 - B SD I/F ChO Datat o o
SFWP(QI02) Neg O(B) Serial Flash I/F write protect Vdd2 o o
(QSPI Data 2)
GPIO11 - B GPIO o o
EXTINT11 - | External Interrupt 1-bit1 o o
SDAT02 - B SD I/F ChOQ Data2 o o
SFHOLD(QIO3) Neg O(B) Serial Flash I/F hold Vdd2 o o
(QSPI Data 3)
GPIO12 - B GPIO o o
EXTINT12 - | External Interrupt 1-bit2 o o
SDATO03 - B SD I/F ChO Data3 o o
Sum 5 5
12C
SCLO - 12C ch0 Clock (open drain output ) Vdd2 o o
GPIO07 - B GPIO o o
EXTINTO7 - | External Interrupt 0-bit7 o o
SDAO - B 12C ch0 Data (open drain output ) Vdd2 o o
GPIO08 - B GPIO o o
EXTINTO8 - | External Interrupt 0-bit8 o o
Sum 2 2
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Table 11. TERMINAL FUNCTIONS (continued)

LC823455

Terminal Name Polarity | Direction Function Available(0)
Multiplexed TBD
Function 10 POWER XA 240pin
UART
TXDA - 0} UART Ch1 transmit Data Vdd2 o o
SDAT20 - B SD I/F Ch2 Data 0 o o
GPIO04 - B GPIO o o
EXTINTO4 - | External Interrupt 0-bit4 o o
RXD1 - | UART Ch1 receive Data Vdd2 o o
SDAT21 - B SD I/F Ch2 Data 1 o o
GPIO05 - B GPIO o o
EXTINTO5 - | External Interrupt 0-bit5 o o
CTSH1 Neg | UART Ch1 clear to send Vdd2 o o
SDAT22 - B SD I/F Ch2 Data 2 o o
RXDO - | UART ChO receive Data o o
GPIO56 - B GPIO o o
EXTINT56 - | External Interrupt 5-bit6 o o
RTS1 Neg 0} UART Ch1 request to send Vdd2 o o
SDAT23 - B SD I/F Ch2 Data 3 o o
TXDO - 0} UART Cho transmit Data o o
GPIO57 - B GPIO o o
EXTINT57 - | External Interrupt 5-bit7 o o
TXD2 - 0} UART Ch2 transmit Data Vdd2 o o
TIOCA10 - B MTM1 ChOA o o
- target signal of pulse-length-reader
function
- output of sentinel-inform—function
- output of PWM output
GPIO0OB - B GPIO o o
EXTINTOB - | External Interrupt 0-bit11 o o
RXD2 - | UART Ch2 receive Data Vdd2 o o
TIOCA11 - B MTM1 Ch1A o o
- target signal of pulse-length-reader
function
- output of sentinel-inform—function
- output of PWM output
GPIOOC - B GPIO o o
EXTINTOC - | External Interrupt 0-bit12 o o
Sum 6 6
TIMER
TIOCA00 - B MTMO ChOA Vdd2 o o
- target signal of pulse-length-reader
function
- output of sentinel-inform-function
- output of PWM output
SDCLK2 - 0} SD I/F Ch2 Clock Output o o
PHIO - (0] System Clock Output 0 o o
GPIO09 - B GPIO o o
EXTINTO9 - | External Interrupt 0-bit9 o o
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Table 11. TERMINAL FUNCTIONS (continued)

LC823455

Terminal Name Polarity | Direction Function Available(c)
Multiplexed TBD
Function 10 POWER XA 240pin
TIMER
TIOCAO1 - B MTMO Ch1A Vdd2 o o
- target signal of pulse-length-reader
function
- output of sentinel-inform—function
- output of PWM output
SDCMD2 - B SD I/F Ch2 command line o o
PHI1 - (0] System Clock Output 1 o o
GPIO0A - B GPIO o o
EXTINTOA - | External Interrupt 0-bit10 o o
TIOCB0O - B MTMO ChOB Vdd2 o o
- target signal of pulse-length-reader
function
- output of sentinel-inform—function
DIN1 - | PCM1 Data Input o o
DMDINOA - | Digital Mic Cho Data A Input o o
GP1002 - B GPIO o o
EXTINTO2 - | External Interrupt 0-bit2 o o
TIOCBO1 - B MTMO Ch1B Vdd2 o o
- target signal of pulse-length-reader
function
- output of sentinel-inform—function
SFQSCS Neg (0] Serial Flash I/F QSPI chip select o o
While Serial Flash Boot, this is used as
chip select of Serial Flash
GPIO03 - B GPIO o o
EXTINTO3 - | External Interrupt 0-bit3 o o
SDCMDO - B SD I/F Ch0 command line o o
TCLKAO - | MTMO external Clock A Vdd2 o o
BCK1 - B PCM1 bit Clock o o
GPIO00 - B GPIO o o
EXTINTOO - | External Interrupt 0-bit0 o o
TCLKBO - | MTMO external Clock B Vdd2 o o
LRCK1 - B PCM1 LR Clock o o
GPIO01 - B GPIO o o
EXTINTO1 - | External Interrupt 0-bit1 o o
Sum 6 6
PCM I/F
MCLKO Pos B PCMO maser Clock Vdd2 o o
MCLK1 Pos B PCM1 master Clock o o
GPIO18 - B GPIO o o
EXTINT18 - | External Interrupt 1-bit8 o o
BCKO - B PCMO bit Clock Vdd2 o o
DMCKOO0B - (0] Digital Mic Ch0 Clock B Output o o
GPIO19 - B GPIO o o
EXTINT19 - | External Interrupt 1-bit9 o o
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Table 11. TERMINAL FUNCTIONS (continued)

LC823455

Terminal Name Polarity | Direction Function Available(c)
Multiplexed TBD
Function 10 POWER XA 240pin
PCM I/F
LRCKO - B PCMO LR Clock Vdd2 o o
DMDINOB - | Digital Mic Ch0 Data B Input o o
GPIO1A - B GPIO o o
EXTINT1A - | External Interrupt 1-bit10 o o
DINO - | PCMO Data Input Vdd2 o o
DMDINOA - | Digital Mic Ch0 Data A Input o o
GPIO1B - B GPIO o o
EXTINT1B - | External Interrupt 1-bit11 o o
DOUTO - o} PCMO Data Output Vdd2 o o
DMCKOOA - 0} Digital Mic ChO Clock A Output o o
GPIO1C - B GPIO o o
EXTINT1C - | External Interrupt 1-bit12 o o
BCK1 - B PCM1 bit Clock Vdd2 o o
GPIO13 - B GPIO o o
EXTINT13 - | External Interrupt 1-bit3 o o
LRCK1 - B PCM1 LR Clock Vdd2 o o
GPIO14 - B GPIO o o
EXTINT14 - | External Interrupt 1-bit4 o o
DOUT1 - 0} PCM1 Data Output Vdd2 o o
GPIO15 - B GPIO o o
EXTINT15 - | External Interrupt 1-bit5 o o
Sum 8 8
SD IF
SDCLKO - o} SD I/F ChO Clock Output Vdd2 o
SDCMDO - B SD I/F Ch0 command line Vdd2 o
SDATO0I[3:0] - B SD I/F ChO Data Vdd2 o
SDCLK1 - 0} SD I/F Ch1 Clock Output VddSD1 o o
GPIO22 - B GPIO o o
EXTINT22 - | External Interrupt 2-bit2 o o
SDCMD1 - B SD I/F Ch1 command line VddSD1 o o
GPIO23 - B GPIO o o
EXTINT23 - | External Interrupt 2-bit3 o o
SDAT1[3:0] - B SD I/F Ch1 Data VddSsD1 o o
GPIO2[7:4] - B GPIO o o
EXTINT2[7:4] - | External Interrupt 2-bit7 to bit4 o o
Sum 6 12
PSEUDO SRAM
PSM_SCK - 0} P-SRAM I/F Clock Output Vdd2 o
PSM_CS Neg (0] P-SRAM I/F chip select Output Vdd2 o
PSM_SDI(DATO) - I(B) P-SRAM I/F Data input(QPI Data0) Vdd2 o
PSM_SDO(DAT1) - O(B) P-SRAM |/F Data output(QPI Data1) Vdd2 o
PSM_DAT2 - B P-SRAM I/F QPI Data 2 Vdd2 o
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Table 11. TERMINAL FUNCTIONS (continued)

LC823455

Terminal Name Polarity | Direction Function Available(c)
Multiplexed TBD
Function 10 POWER XA 240pin
PSEUDO SRAM
PSM_DAT3 - B P-SRAM I/F QPI Data 3 Vdd2 o
Sum 0 6
SDRAM I/F
SDRCLK Neg 0} SDRAM Clock Output Vdd2 o
SDRCKE Pos 0} SDRAM Clock enable Output Vdd2 o
SDRCS Neg 0} SDRAM chip select Output Vdd2 o
SDRWE Neg 0} SDRAM write enable Output Vdd2 o
SDRCAS Neg (0] SDRAM CAS Output Vdd2 o
SDRRAS Neg (0] SDRAM RAS Output Vdd2 o
SDRDQM[1:0] Pos (0] SDRAM Data mask byte lane select Vdd2 o
SDRADDR[10:0] - (0] SDRAM address (Note 5) Vdd2 o
SDRBA[1:0] - o SDRAM bank select Vdd2 o
SDRDATA[15:0] - B SDRAM Data Vdd2 o
Sum 0 37
EXTERNAL MEMORY I/F
NCSO0 Neg chip select0 Vdd2 o
GPIO06 - B GPIO o
EXTINTO6 - | External Interrupt 0-bit6 o
NCS1 Neg (0] chip select1 Vdd2 (Note 6) o
RXDO - | UART Cho receive Data o o]
GPIO10 - B GPIO o o
EXTINT10 - | External Interrupt 1-bit0 o o
NRD Neg (0] read enable Vdd2 (Note 6) o
GPIO17 - B GPIO o o
EXTINT17 - | External Interrupt 1-bit7 o o
NWRENWRL Neg (0] write enable, write enable low Vdd2 (Note 6) o
DINO - | PCMO Data Input o o
GPIO30 - B GPIO o o
EXTINT30 - | External Interrupt 3-bit0 o o
NHBNWRH Neg (0] high byte select, write enable high Vdd2 (Note 6) o
TXDO - o} UART Cho transmit Data o o]
DOUTO - (0] PCMO0 Data Output o o
GPIO31 - B GPIO o o
EXTINT31 - | External Interrupt 3-bit1 o o
NLBEXAO - (0] low byte select, address0 Vdd2 (Note 6) o
GPIO16 - B GPIO o o
EXTINT16 - | External Interrupt 1-bit6 o o
EXA[20:15] - o address Vdd2 o
GP104[5:0] - B GPIO o
EXTINT4[5:0] - | External Interrupt 4-bit5 to bit0 o
EXA[14:9] - o address Vdd2 o
GPIO3[F:A] - B GPIO o
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Table 11. TERMINAL FUNCTIONS (continued)

LC823455

Terminal Name Polarity | Direction Function Available(c)
Multiplexed TBD
Function 10 POWER XA 240pin
EXTERNAL MEMORY I/F
EXTINT3[F:A] - | External Interrupt 3-bit15 to bit10 o

EXA[8:5] - 0} address Vdd2 o

GP103[9:6] - B GPIO o
EXTINT3[9:6] - | External Interrupt 3-bit9 to bité o
EXA4 - 0] address Vdd2 o

DOUT1 - 0} PCM1 Data Output o

GPIO35 - B GPIO o
EXTINT35 - | External Interrupt 3-bit5 o

EXA3 - 0] address Vdd2 o
DIN1 - | PCM1 Data Input o

GPIO34 - B GPIO o
EXTINT34 - | External Interrupt 3-bit4 o

EXA[2:1] - 0} address Vdd2 o
GPIO3[3:2] - B GPIO o

EXTINT3[3:2] - | External Interrupt 3-bit3 to bit2 o

EXD[7:0] - B Data Vdd2 o

GPI104[D:6] - B GPIO o
EXTINT4[D:6] - | External Interrupt 4-bit13 to bit6 o
EXD[15:10] - B Data Vdd2 o
GPIO5(5:0] - B GPIO o
EXTINT5[5:0] - | External Interrupt 5-bit5 to bit0 o

EXDI[9:8] - B Data Vdd2 o

GPIOA4[F:E] - B GPIO o

EXTINT4[F:E] - | External Interrupt 4-bit15 to bit14 o
Sum 5 42

XTAL, PLL
XIN1 - I XTAL input (XT1) VddXT1 o o

XOUT1 - 0} XTAL output (XT1) VddXT1 o o

VddXT1 - P XTAL power supply (XT1) - o o

VssXT1 - P XTAL ground (XT1) - o o

XTALINFO[1: 0] - B XTALINFOI[1: 0] = Vdd2 o
“00” : 24MHz
“01”: 12MHz
“10”: 19.2MHz
“11” : reserved
Used for determining clock frequency
setting while internal ROM boot.
Bonding “00” internally for XA.

VCNT1 - 0} PLL1 VCO control AVddPLL1 o
AVddPLLA - P PLL1 analog power supply - o o
AVssPLL1 - P PLL1 analog power ground - o o

VCNT2 - 0} PLL2 VCO control AVddPLL2 o
AVddPLL2 - P PLL2 analog power supply - o o
AVssPLL2 - P PLL2 analog power ground - o o
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Table 11. TERMINAL FUNCTIONS (continued)

LC823455

Terminal Name Polarity | Direction Function Available(c)
Multiplexed TBD
Function 10 POWER XA 240pin
XTAL, PLL
Sum 8 12
USB-PHY
USBDP - B USB D+ AVddUSBPHY2 o o
USBDM - B USB D- AVddUSBPHY2 o o
USBEXT02 - B USB reference resistor AVddUSBPHY18 o o
USBVBUS - | USB 5V VBUS detection - o o
USBID - B USB identifier AVddUSBPHY18 o o
DVddUSBPHY1 - P USB-PHY 1.0V digital power supply - o o
AVddUSBPHY2 - P USB-PHY 3.3V analog power supply - o o
AVddUSBPHY18 - P USB-PHY 1.8V analog power supply - o o
AVssUSBPHY - P USB-PHY ground - o o
2 2
Sum 10 10
12 BIT ADC
SIN[7: 3] - I ADC input ch7-3 AVddADC o
SIN[2: 0] - | ADC input ch2-0 AVddADC o o
AVddADC - P ADC analog power supply - o o
AVssADC - P ADC analog power ground - o o
Sum 5 10
CLASS-D AMP
LOUT - 0} Lch Class D AMP Output AVddDAMPL o o
GPLOUT - (0] General purpose Output (GPO) o o
ROUT - 0} Rch Class D AMP Output AVddDAMPR o o
GPROUT - (0] General purpose Output (GPO) o o
AVddDAMPL - P Lch Class D AMP analog power supply - o o
AVddDAMPR - P Rch Class D AMP analog power supply - o o
AVssDAMPL - P Lch Class D AMP analog power ground - o o
AVssDAMPR - P Rch Class D AMP analog power ground - o o
Sum 6 6
OTHER, POWER
BMODE[1: 0] - B Boot mode select Vdd2 o o
TEST Pos | test mode VddRTC o o
Connect to ground.
NRES Neg | LSl reset input Vdd2 o o
1018V - | 1.8 V 10 range select for I/O of Vdd2 Vddi o o
“0”: 3.3 V 10 operation
“1”:1.8 V 10 operation
When setting “1”, don’t supply 3.3 V 10
voltage to Vdd2
Vdd1 - P Digital core power supply - o o
6 7
Vdd2 - P Digital 10 power supply - o o
6 15
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LC823455

Table 11. TERMINAL FUNCTIONS (continued)

Terminal Name Polarity | Direction Function Available(0)
Multiplexed TBD
Function 10 POWER XA 240pin
OTHER, POWER
VddSD1 - P Digital IO power supply(SDI/F ch1) - o o
1 1
Vss1 - P Digital core power ground - o o
6 9
Vss2 - P Digital 10 power ground - o o
7 15
Sum 31 52
All Sum 120 240

Set according to the General RTC mode or Keylnt RTC mode.
S-Flash I/F / SD I/F Ch0 includes SFQSCS / SDCMDO in Timer.
SDRAM address bit is 13 bit including SDRADDR [12:11].

This function is not available.

o0 s
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LC823455

Signals Handled by Pin Multiplex Function
The pin multiplex function can be used to assign the signal functions that can be multiplexed and the GPIOs
low-speed signals to any of GPIOs. The table below shows that can be assigned.

Table 12. PIN MULTIPLEX FUNCTIONS

Number Module name Signal name Function Assigned GPIO
0 12Co SCLO 12C ch0 Clock GPIOO00 to OF
i SDAO 2C ch0 Data GPIO10t0 1F

GPI1020 to 2F
2 12C1 SCLA1 12C ch1 Clock GPIO30 to 3F
3 SDA1 12C ch1 Data GPI1040 to 4F
4 SPIO SCKO Serial I/F Cho Clock GPIOS0 10 59
5 SDIO Serial I/F ChO Data Input
6 SDOO0 Serial I/F ChO Data Output
7 SPI SCK1 Serial I/F Ch1 Clock
8 Sbit Serial I/F Ch1 Data Input
9 SDO1 Serial I/F Ch1 Data Output
10 MTMO TCLKAO MTMO external Clock A
11 TCLKBO MTMO external Clock B
12 TIOCA00 MTMO ChOA
13 TIOCAO1 MTMO Ch1A
14 TIOCB0OO MTMO ChoB
15 TIOCBO1 MTMO Ch1B
16 MTM1 TCLKA1 MTM1 external Clock A
17 TCLKB1 MTM1 external Clock B
18 TIOCA10 MTM1 ChOA
19 TIOCA11 MTM1 Ch1A
20 TIOCB10 MTM1 ChoB
21 TIOCB11 MTM1 Ch1B
22 UARTO RXDO UART ChO receive Data
23 TXDO UART ChO transmit Data
24 UART1 RXD1 UART Ch1 receive Data
25 TXDA UART Ch1 transmit Data
26 CTS1 UART Ch1 clear to send
27 RTS1 UART Ch1 request to send
28 UART2 RXD2 UART Ch2 receive Data
29 TXD2 UART Ch2 transmit Data
30 CTS2 UART Ch2 clear to send
31 RTS2 UART Ch2 request to send
32 DMICO DMCKOO0 Digital Mic Ch0 Clock Output
33 DMDINO Digital Mic Ch0 Data Input
34 DMIC1 DMCKO1 Digital Mic Ch1 Clock Output
35 DMDINq1 Digital Mic Ch1 Data Input
36 0SC WICPOWERDOWN Power control for WIC Sleep
37 Reserved Reserved Reserved
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Boot Mode

LC823455

The available boot modes are determined by the values on

the BMODE[1:0] terminal.

Table 13. BOOT MODE

IPL mode

BMODEH1

BMODEO

Explanation

Physical
Boot

UsB

PD
470 kQ2

PD
470 k2

Internal ROM boot (EMMC Physical Boot with USB download)
(SD card I/F Ch0 + USB Device + EXTINT2F)

IPL2 is transferred to boot partition1 area of eMMC via USB from PC.

Using Boot operation mode of eMMC, IPL2(program) is copied to internal SRAM
from boot partition1 area of eMMC connected to SDCHO and is executed.

XT1 must be connected in this mode.

The connection of XTRTC is arbitrary.

Physical
Boot

SD

PD
470 kQ2

PU
470 k2

Internal ROM boot (EMMC Physical Boot with SD Ch1 download)
(SD card I/F ChO + SD card I/F Ch1 + EXTINT2F)

IPL2 is transferred to boot partition1 area of eMMC via USB from PC.

Using Boot operation mode of eMMC, IPL2(program) is copied to internal SRAM
from boot partition1 area of eMMC connected to SDCHO and is executed.

XT1 must be connected in this mode.

The connection of XTRTC is arbitrary.

User Area
Boot

uSB

PD
1 kQ

PU or PD
470 kQ

Internal ROM boot (User Area Boot with USB download)
(SD card I/F ChO + USB Device + EXTINT2F)

IPL2 is transferred to user area of eMMC via USB from PC.

IPL2(program) is copied to internal SRAM from user area of eMMC connected to
SDCHO and is executed.

XT1 must be connected in this mode.

The connection of XTRTC is arbitrary.

User Area
Boot

SD

PU
470 kQ2

PD
1 kQ

Internal ROM boot (User Area Boot with SD Ch1 download)
(SD card I/F ChO + SD card I/F Ch1 + EXTINT2F)

IPL2 is transferred to user area of eMMC from SDCH1.

IPL2(program) is copied to internal SRAM from user area of eMMC connected to
SDCHO and is executed.

Either XT1 or XTRTC is required.

SPI Boot
usB

PU
470 kQ2

PU
470 k2

Internal ROM boot (External Serial Flash SPI Boot with USB download)
(S-FLASH I/F + USB Device + EXTINT2F )

IPL2 is transferred to user area of S-FLASH via USB from PC.
IPL2(program) is copied to internal SRAM from user area of S-FLASH and is
executed.

XT1 must be connected in this mode.

The connection of XTRTC is arbitrary.

SPI Boot
SD

PD
470 kQ2

PU
1 kQ

Internal ROM boot (External Serial Flash SPI Boot with SD Ch1 download)
(S-FLASH I/F + SDcard I/F Ch1 + EXTINT2F)

IPL2 is transferred to user area of S-FLASH via USB from PC.
IPL2(program) is copied to internal SRAM from user area of S-FLASH and is
executed.

XT1 must be connected in this mode.

The connection of XTRTC is arbitrary.

QSPI Boot
USB

PU
1 kQ

PU
470 k2

Internal ROM boot
(External Serial Flash QSPI Boot with USB download)
(S-Flash I/F(QSPI) + USB Device + EXTINT2F)

The IPL supports the direct write of the program using the DD command from USB.
In this mode, the CPU fetches Serial Flash connected to S/Flash IF directly.

XT1 must be connected in this mode.

The connection of XTRTC is arbitrary.
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Table 13. BOOT MODE (continued)

LC823455

IPL mode BMODE1 BMODEO Explanation

QSPI Boot PU PD Internal ROM boot

SD 1 kQ 470 kQ (External Serial Flash QSPI Boot with SD Ch1 download)
(S-Flash I/F(QSPI) + SD card I/F Ch1 + EXTINT2F)
IPL2 is transferred to S-FLASH from SDCHA1.
In this mode, the CPU fetches from Serial Flash connected to S/Flash IF directly.
Either XT1 or XTRTC is required.

User Area PD PU Internal ROM boot (User Area IPL2 deletion)

Delete 1kQ 1kQ ('SD card I/F ChO + EXTINT2F)
It comes to be able to write IPL2 again at User Area Boot.
Either XT1 or XTRTC is necessary.

Partition PD PD Internal ROM boot (Partition Area IPL2 deletion)

Delete 470 kQ 1kQ (SD card I/F ChO + EXTINT2F)
It comes to be able to write IPL2 again at eMMC Physical Boot.
Either XT1 or XTRTC is necessary.

SPI All PU PU Internal ROM boot (All external Serial Flash SPI area deletion)

Erase 470 k2 1 kQ ( S-Flash I/F, + EXTINT2F)
All of Serial Flash is deleted.
Please select it when you use Serial Flash with SPI.
Either XT1 or XTRTC is required.

SDCHO All PD PD Internal ROM boot (All area deletion )

Erase 1 kQ 1 kQ (SD card I/F Ch0O + EXTINT2F)
All of eMMC is deleted. The partition area is also erased, which takes time. When
eMMC corresponds to Trim, Trim is done.
Either XT1 or XTRTC is required.

QSPI All PU PD Internal ROM boot (All external Serial Flash QSPI area deletion)

Erase 1 kQ 1 kQ (S-Flash I/F(QSPI) + EXTINT2F)
All of Serial Flash is deleted.
Please use it when you use Serial Flash in the fetch mode of QSPI.
Either XT1 or XTRTC is required.

External PU PD External memory boot (External-0)

ROM Boot

470 kQ2 470 k&2 In this mode, the CPU fetches external memory connected by the external memory

controller of ExternalO directly.
Either XT1 or XTRTC is required.

Hi-z PU PU External memory I/F terminal are Hiz

1 kQ 1 kQ EXA[20:1], EXD[15:0], NCS[1:0], NRD, NWRENWRL, NHBNWRH, NLBEXAOQ

SD card I/F ChO terminal are Hiz

SDCLKO, SDCMDO0, SDATO0[3:0]

S-Flash(QSPI) terminal are Hiz

SFQSCS, SFCK, SFDI(QI00), SFDO(QIO1), SFWP(QIO2), SFHOLD(QIO3)
Either XT1 or XTRTC is required.
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LC823455

Boot Port
The ports used while booting are described below.

® There is no dedicated SDCHO pin in the WLP package.
Therefore, when booting from eMMC, the terminals
SFCK, SFQSCS, SFDO, SFDI, SFWP, and SFHOLD
must be switched to SDCLKO0, SDCMDO0, SDAT00,
SDATO01, SDAT02, and SDATO03. The target is Physical
Boot USB - Physical Boot SD - User Area Boot USB -
User Area Boot SD - User Area Delete, Partition
Delete, SDCH 0 All Erase

® SD Card SDCH1 uses only CMD, DATA, and CLK.
The terminals CD and WP are not used. These three

Table 14. GPIOs USED DURING IPL

terminals are controlled only when writing IPL2 from
SDCH1

SPI Boot / SPI All Erase uses only SFCK, SFDO, SFDI
and SFQSCS switched from TIOCB01. SFHOLD and
SFWP (The function is different according to the
device) are not used

QSPI Boot / QSPI All Erase uses SFCK, SFDO, SFDI,
SFHOLD, SFWP and SFQSCS switched from
TIOCBO1

External ROM boot uses NCSO0 and other terminals
required by the external memory controller

Package

IPL mode XA

TBD(240pin)

Physical Boot USB

P2F (error notification)

P2F (error notification)

Physical Boot SD

P22(SDCLK1), P23(SDCMD1), P24(SDDATA10),
P25(SDDATA11), P26(SDDATA12),
P27(SDDATA13), POD(SDCLKO0), POE(SDAT00),
POF(SDATO1), P11(SDAT02), P12(SDAT03)
P03(SCMDO)

(

P2F (error notification),
(
(

P2F (error notification),
P22(SDCLK1), P23(SDCMD1),
P24(SDDATA10), P25(SDDATA11),
P26(SDDATA12), P27(SDDATA13)

User Area Boot USB

P2F (error notification),

POD(SDCLKO), POE(SDAT00), POF(SDATO1),
P11(SDAT02), P12(SDAT03), PO3(SCMDO)

P2F (error notification)

User Area Boot SD

P2F (error notification)

POD(SDCLKO0), POE(SDAT00), POF(SDATO01),
P11(SDAT02), P12(SDAT03), P03(SCMDO0),
P22(SDCLKT1), P23(SDCMD1), P24(SDDATA10),
P25(SDDATA11),

P26(SDDATA12), P27(SDDATA13)

P2F (error notification),
P22(SDCLK1), P23(SDCMD1),
P24(SDDATA10), P25(SDDATA11),
P26(SDDATA12), P27(SDDATA13)

POD(SFCK), PO3(SFQSCS) POF(SFDO),
POE(SFDI), P22(SDCLK1), P23(SDCMD1),
P24(SDDATA10), P25(SDDATA11),
P26(SDDATA12), P27(SDDATA13)

SPI Boot USB P2F (error notification) P2F (error notification),
POD(SFCK), PO3(SFQSCS), POF(SFDO), POD(SFCK), PO3(SFQSCS), POF(SFDO),
POE(SFDI) POE(SFDI)

SPI Boot SD P2F (error notification), P2F (error notification),

POD(SFCK), PO3(SFQSCS) POF(SFDO),
POE(SFDI), P22(SDCLK1), P23(SDCMD1),
P24(SDDATA10), P25(SDDATA11),
P26(SDDATA12), P27(SDDATA13)

QSPI Boot USB

P2F (error notification),

POD(SFCK), P03(SFQSCS), POF(SFDO),
POE(SFDI), P11(SFWP), P12(SFHOLD)

P2F (error notification),

POD(SFCK), PO3(SFQSCS), POF(SFDO),
POE(SFDI), P11(SFWP), P12(SFHOLD)

QSPI Boot SD

P2F (error notification)

POD(SFCK), PO3(SFQSCS), POF(SFDO),
POE(SFDI), P011(SFWP), P12(SFHOLD),
P22(SDCLK1), P23(SDCMD1), P24(SDDATA10),
P25(SDDATA11), P26(SDDATA12),
P27(SDDATA13)

P2F (error notification)

POD(SFCK), PO3(SFQSCS), POF(SFDO),
POE(SFDI), P011(SFWP), P12(SFHOLD),
P22(SDCLK1), P23(SDCMD1),
P24(SDDATA10), P25(SDDATA11),
P26(SDDATA12), P27(SDDATA13)

UserArea Delete

P2F (error notification),

POD(SDCLKO0), POE(SDATO00), POF(SDATO01),
P11(SDAT02), P12(SDAT03), PO3(SCMDO)

P2F (error notification)

Partition Delete

P2F (error notification),

POD(SDCLKO), POE(SDAT00), POF(SDATO1),
P11(SDAT02), P12(SDAT03), P03(SCMDO)

P2F (error notification)
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LC823455

Table 14. GPIOs USED DURING IPL (continued)

IPL mode

Package

XA

TBD(240pin)

SPI Erase

P2F (error notification),

POD(SFCK), PO3(SFQSCS), POF(SPIOUT),
POE(SFDI)

P2F (error notification),

POD(SFCK), PO3(SFQSCS), POF(SPIOUT),
POE(SFDI)

SDCHO All Erase

P2F (error notification),

POD(SDCLKO0), POE(SDAT00), POF(SDATO1),
P11(SDAT02), P12(SDAT03), PO3(SCMDO)

P2F (error notification)

QSPI All Erase

P2F (error notification),

POD(SFCK), PO3(SFQSCS), POF(SFDO),
POE(SFDI), P11(SFWP), P12(SFHOLD)

P2F (error notification),

POD(SFCK), PO3(SFQSCS), POF(SFDO),
POE(SFDI), P11(SFWP), P12(SFHOLD)

External ROM Boot N/A

PO6(NCS0), P17(NRD), P30(NWRENWRL)
P31(NHBNWRH), P16(NLBEXAO),
P32(EXA01), P33(EXA02), P34(EXA03),
P35(EXA06), P36(EXA05), P37(EXA06),
P38(EXA07), P39(EXA08), P3A(EXAQ9),
P3B(EXA10), P3C(EXA11), P3D(EXA12),
P3E(EXA13), P3F(EXA14), P40(EXA15),
P41(EXA16), P42(EXA17), PA3(EXA18),
P44(EXA19), P45(EXA20), P46(EXDO00),
P47(EXD01), P48(EXDO02), P49(EXD03),
P4A(EXDO04), PAB(EXDO05), P4C(EXDOS),
P4D(EXD07), P4E(EXDO08), P4F(EXD09),
P50(EXD10), P51(EXD11), P52(EXD12),
P53(EXD13), P54(EXD14), P55(EXD15)

Hi-z

SDCLKO is set to the Hi-z input.

7. In this table, “Pxx” means “GPIOxx”. For example “P2F” means “GPIO2F”.

SDIF PullUp

If using the SDIF port during boot mode, internal PullUp
resistors are used (SDCMDO0, SDATO0[3:0] / SDCMD1,
SDAT1[3:0]). Therefore, external PullUp resistors are not
required on the board.

SFQSCS PullUp

If using SFQSCS during boot mode, the initial condition
for terminal P03 relative to SFQSCS us Pull-Up. After
terminal PO3 is switched to SFQSCS, the Pull-Up is
released.

GPIO2F
During boot mode, GPIO2F provides notification of the
beginning of USB connection, notification of the

termination of USB connection, as well as error notification
with High/Low of the terminal.

When errors occur during boot sequences, for example
writing of IPL2, GPIO2F reports the sort of error. Moreover,
GPIO2F can indicate the status of USB connection and the
completion of USB file transfer. Additionally, Delete Mode,
completion of Erase, and status of Erase can also be reported
through a sequence of Low/High.

For more detail about the behavior of this port used during
boot, refer to the “IPL detail” chapter in the "LC823455
Sample Software Reference”.
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PIN ASSIGNMENT

Table 15. PIN ASSIGNMENT

LC823455

1/0
| Input
(0] Output
B Bidirectional
=] Power
G Ground
Table 16.
TBD
240pin WLP120
Input Output 10 10
No. Ball No Ball PIN NAME /0 Type Type Drive PU/PD Pwr Grp Circuit Type
1 - - Vdd2 P
2 - - Vss2 G
3 - - EXDO/ B/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO46/ B/ (4)(®)
EXTINT46 |
4 - - EXA1/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO32/ B/ (4)(®)
EXTINT32 |
5 - - EXA11/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO3C/ B/ (4)(®)
EXTINT3C |
6 - - EXA12/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO3D/ B/ (4)(®)
EXTINT3D |
7 - - EXA13/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO3E/ B/ (4)(®)
EXTINT3E |
8 - - EXA14/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO3F/ B/ (4)(®)
EXTINT3F |
9 1 L10 Vdd1 P
10 2 H8 NRD/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO17/ B/ @@
EXTINT17 |
1 3 K9 SWDIO/ B/ Schmitt 3-State 2mA PU Vdd2 3ISU/3T2
DMDINOB/ I/
GPIO59/ B/
EXTINT59 |
12 4 G7 NLBEXAO/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO16/ B/ (4)(8)
EXTINT16 |
13 - - EXD2/ B/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPI048/ B/ 4)(8)
EXTINT48 |
14 - - EXA2/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPI033/ B/ @)
EXTINT33 |
15 5 L9 Vss2 G
16 - - EXA6/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO37/ B/ (4)(®)
EXTINT37 |
17 - - EXA7/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO38/ B/ (4)(®)
EXTINT38 |
18 - - SDRADDR12/ o/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
GPIO2A/ B/ (4)(®)
EXTINT2A |
19 6 NE] TDI/ I/ Schmitt 3-State 2mA PU/PD VddSD1 3ISUD/3T2
SDCD1/ I/
SwWo/ o/
GPI020/ B/
EXTINT20 |
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Table 16. (continued)

LC823455

TBD
240pin WLP120
Input Output 10 10
No. Ball No Ball PIN NAME 1/0 Type Type Drive PU/PD Pwr Grp Circuit Type
20 7 K8 TDO/ o/ Schmitt 3-State 2mA PU/PD VddSD1 3ISUD/3T2
SDWP1/ I/
GPI1021/ B/
EXTINT21 |
21 8 L8 VddSD1 P
22 9 H7 SDCMD1/ B/ CMOS 3-State 2/4/8/10 PU/PD VddSD1 3ICUD/3T2
GP1023/ B/ mA
EXTINT23 | @E)10)
23 10 J7 SDAT10/ B/ CMOS 3-State 2/4/8/10mA PU/PD VddSD1 3ICUD/3T2
GP1024/ B/
EXTINT24 | @@)10)
24 1 K7 SDAT11/ B/ CMOS 3-State 2/4/8/10mA PU/PD VddSD1 3ICUD/3T2
GP1025/ B/
EXTINT25 | @(®)(10)
25 12 L7 Vss2 G
26 13 F5 SDAT12/ B/ CMOS 3-State 2/4/8/10mA PU/PD VddSD1 3ICUD/3T2
GPI1026/ B/
EXTINT26 | “®)10)
27 14 G6 SDAT13/ B/ CMOS 3-State 2/4/8/10mA PU/PD VddSD1 3ICUD/3T2
GP1027/ B/
EXTINT27 | (4)(8)(10)
28 15 H6 SDCLK1/ o/ CMOS 3-State 2/4/8/10mA PU/PD VddSD1 3ICUD/3T2
GP1022/ B/
EXTINT22 | “®)10)
29 16 L6 Vss1 G
30 - RTCMODE | CMOS - - VddRTC 11C
31 17 Ké VddRTC P
32 18 J5 XIN32K | X - - - VddRTC X
33 19 K5 VssRTC G
34 20 L5 XOUT32K o - X - - VddRTC X
35 - - Keyint2 | CMOS - - PD VddRTC 11CD
36 - - BACKUPB | CMOS - - - VddRTC 11C
37 21 J6 VDET | CMOS - - - VddRTC 11C
38 22 H5 RTCINT o - oD 0.3 mA-OD - VddRTC 0OoD3
39 23 G5 Keyint0 | CMOS - - PD VddRTC 1ICD
40 24 H4 TEST | CMOS - - - VddRTC 11C
41 25 L4 Keyint1 | CMOS - - PD VddRTC 11CD
42 26 K4 AvddPLL1 P
43 - - VCNT1 o - 1A - - AvVddPLL1 1A
44 27 Ja AVssPLL1 G
45 28 K3 AvddPLL2 P
46 - - VCNT2 o - 1A - - AvddPLL2 1A
47 29 L3 AVssPLL2 G
48 - - Vss1 G
49 - - Vdd2 P
50 - - Vss2 G
51 - - EXD4/ B/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO4A/ B/ (4)(8)
EXTINT4A |
52 - - EXD5/ B/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPI04B/ B/ (4)(8)
EXTINT4B |
53 30 L2 Vdd1 P
54 - - EXD6/ B/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPI04C/ B/ (4)(8)
EXTINT4C |
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Table 16. (continued)

LC823455

TBD
240pin WLP120
Input Output 10 10
No. Ball No Ball PIN NAME 1/0 Type Type Drive PU/PD Pwr Grp Circuit Type
55 - - EXA19/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GP1044/ B/ (4)(8)
EXTINT44 1
56 - - EXA20/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI1045/ B/ (4)(8)
EXTINT45 1
57 - - EXD7/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI04D/ B/ (4)(8)
EXTINT4D 1
58 - - EXD8/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO4E/ B/ (4)(8)
EXTINT4E 1
59 31 L1 Vssi G
60 - - EXD11/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO51/ B/ (4)(®)
EXTINT51 1
61 - - EXD12/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO52/ B/ (4)(®)
EXTINT52 1
62 - - EXD13/ B/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO53/ B/ (4)(®)
EXTINT53 1
63 - - EXD14/ B/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO54/ B/ (4)(®)
EXTINT54 1
64 - - Vss2 G
65 32 K2 DOUT1/ o/ Schmitt 3-State 2/4/8 mA PU/PD vdd2 3ISUD/3T2
GPIO15/ B/ (4)®)
EXTINT15 1
66 - - EXD9/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO4F/ B/ @@
EXTINT4F 1
67 - - EXD10/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI050/ B/ (4)(8)
EXTINT50 1
68 33 K1 Vdd2 P
69 - - EXD15/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI055/ B/ (4)(8)
EXTINT55 1
70 34 J3 BCK1/ B/ Schmitt 3-State 2/4/8 mA PU/PD vdd2 3ISUD/3T2
GPIO13/ B/ (4)(8)
EXTINT13 1
71 35 G4 MCLKO/ B/ Schmitt 3-State 2/4/8 mA PU/PD vdd2 3ISUD/3T2
MCLK1/ B/ (4)(8)
GPIO18/ B/
EXTINT18 1
72 36 J2 LRCK1/ B/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
GPIO14/ B/ (4)(8)
EXTINT14 1
73 37 J1 Vss2 G
74 - - Vdd2 P
75 38 H3 BCKO/ B/ Schmitt 3-State 2/4/8 mA PU/PD vdd2 3ISUD/3T2
DMCKOO0B/ o/ (4)(®)
GPI019/ B/
EXTINT19 1
76 39 G3 LRCKO/ B/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
DMDINOB/ I/ (4)(8)
GPIO1A/ B/
EXTINT1A 1
77 40 H2 DINO/ I/ Schmitt 3-State 2/4/8 mA PU/PD vdd2 3ISUD/3T2
DMDINOA/ I/ @)®)
GPIO1B/ B/
EXTINT1B 1
78 - - Vss2 G
79 - - XTALINFO1 B Schmitt 3-State 2/4/8 mA PU vdd2 3ISU/3T2
(4)(8)
80 - - Vvdd2 P
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Table 16. (continued)

LC823455

TBD
240pin WLP120
Input Output 10 10
No. Ball No Ball PIN NAME 1/0 Type Type Drive PU/PD Pwr Grp Circuit Type
81 41 H1 DOUTO/ o/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
DMCKOOA o/ (4)(8)
GPIO1C/ B/
EXTINT1C |
82 42 F4 BMODEO B Schmitt 3-State 2mA PU/PD Vdd2 3ISUD/3T2
83 43 F3 BMODET B Schmitt 3-State 2mA PU/PD vdd2 3ISUD/3T2
84 - - SDRADDR1 o - 3-State 2/4/8 mA - vdd2 3T2(4)(8)
85 - - EXA4/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
DOUT1/ o/ (4)(8)
GPIO35/ B/
EXTINT35 1
86 - - SDRADDRO o - 3-State 2/4/8 mA - vdd2 3T2(4)(8)
87 44 G1 NRES 1 Schmitt - - - vdd2 3IS
88 45 G2 AVssDAMPR G
89 46 F1 ROUT/ o/ - 1A - - AVddDAMPR 1A
GPROUT o
90 47 F2 AVddDAMPR P
91 48 E2 AVddDAMPL P
92 49 E1 LOuUT/ o/ - 1A - - AVddDAMPL 1A
GPLOUT o
93 50 D2 AVssDAMPL G
94 51 D1 Vss1 G
95 - - SDRADDR2 o - 3-State 2/4/8 mA - Vdd2 3T2(4)(8)
96 - - SDRADDR3 o - 3-State 2/4/8 mA - Vdd2 3T2(4)(8)
97 52 E3 SCL1/ o/ Schmitt 3-State 2/4/8 mA PU/PD vdd2 3ISUD/3T2
GPI028B/ B/ (4)(8)
EXTINT2B |
98 53 E4 SDA1/ B/ Schmitt 3-State 2/4/8 mA PU/PD vdd2 3ISUD/3T2
GPI02C/ B/ (4)(8)
EXTINT2C |
99 54 D3 SDRADDR11/ o/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
DMCKOO0A/ o/ 4)®)
GPI02D/ B/
EXTINT2D |
100 - - SDRDATAQ B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
(4)(®)
101 55 c1 Vdd1 P
102 - - SDRDATA1 B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
(4)®)
103 56 c2 TCLKAO/ I/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
BCK1/ B/ (4)®)
GPIO00/ B/
EXTINTO0 |
104 57 D4 TCLKBO/ I/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
LRCK1/ B/ (4)(®)
GPIOO01/ B/
EXTINTO1 |
105 58 c3 NHBNWRH/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
TXDO/ o/ (4)®)
DOUTO/ o/
GPIO31/ B/
EXTINT31 |
106 - - Vdd2 P
107 59 B1 Vss2 G
108 - - PSM_DAT2 B CMOS 3-State 2/4/8/10 mA PU/PD vdd2 3ICUD/3T2
(4)(8)(10)
109 - - PSM_SDO 0o(B) CMOS 3-State 2/4/8/10 mA PU/PD vdd2 3ICUD/3T2
(DAT1) (4)(8)(10)
110 - - PSM_DAT3 B CMOS 3-State 2/4/8/10 mA PU/PD Vdd2 3ICUD/3T2
(4)(8)(10)
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LC823455

Table 16. (continued)

TBD
240pin WLP120
Input Output 10 10
No. Ball No Ball PIN NAME 1/0 Type Type Drive PU/PD Pwr Grp Circuit Type
111 - - SDRADDR4 o - 3-State 2/4/8 mA - Vdd2 3T2(4)(8)
112 - - SDRDATA4 B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
4)(8)
113 - - SDRDATA14 B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
(4)(8)
114 60 Al Vdd2 P
115 - - Vdd2 P
116 - - SDRDATA2 B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
(4)(8)
117 - - SDRDATA3 B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
(4)(8)
118 - - SDRDATA15 B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
(4)(8)
119 - - PSM_SDI 1(B) CMOS 3-State 2/4/8/10 mA PU/PD Vdd2 3ICUD/3T2
(DATO) (4)(®)(10)
120 - - PSM_CS o) CMOS 3-State 2/4/8/10mA PU/PD Vdd2 3ICUD/3T2
#)(8)(10)
121 - - PSM_SCK o CMOS 3-State 2/4/8/10 mA PU/PD Vdd2 3ICUD/3T2
#)(8)(10)
122 - - SDRADDR? o - 3-State 2/4/8 mA - Vdd2 3T2(4)(8)
123 - - SDRDATA5 B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
(4)(8)
124 - - SDRDATA13 B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
(4)(8)
125 61 A2 Vss2 G
126 62 B2 EXTINT2E/GPIO 118 Schmitt 3-State 2/4/8 mA PU/PD vdd2 3I1SUD/3T2
2E @)
127 63 B3 NCS1/ o/ Schmitt 3-State 2/4/8 mA PU vdd2 3ISU/3T2
RXDO/ I/ (4)(8)
GPIO10/ B/
EXTINT10 |
128 - - SDRDATA12 B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
(4)(8)
129 - - SDRDATA6 B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
(4)(8)
130 - - SDRDATA? B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
(4)(8)
131 64 A3 Vssi G
132 - - SDRDATA8 B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
(4)(8)
133 65 ca EXTINT2F/ I/ Schmitt 3-State 2/4/8 mA PU/PD vdd2 3ISUD/3T2
GPIO2F B @®)
134 66 B4 TCK/ I/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
SDCD2/ I/ (4)®)
GPI029/ B/
EXTINT29 |
135 - - SDRDATA9 B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
4)(8)
136 67 A4 Vdd2 P
137 - - SDRDATAT11 B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
(4)(8)
138 - - SDRDATA10 B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
4)(8)
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LC823455

Table 16. (continued)

TBD
240pin WLP120
Input Output 10 10
No. Ball No Ball PIN NAME 1/0 Type Type Drive PU/PD Pwr Grp Circuit Type
139 68 D5 TIOCAO1/ B/ CMOS 3-State 2/4/8/10 mA PU/PD Vdd2 3ICUD/3T2
SDCMD2/ B/
PHI1/ o/ (4)(8)(10)
GPIO0A/ B/
EXTINTOA |
140 69 C5 TXD1/ o/ CMOS 3-State 2/4/8/10 mA PU/PD vdd2 3ICUD/3T2
SDAT20/ B/
GPIO04/ B/ “4)@©)10)
EXTINTO4 |
141 70 B5 RXD1/ I/ CMOS 3-State 2/4/8/10 mA PU/PD vdd2 3ICUD/3T2
SDAT21/ B/
GPI005/ B/ (4)(®8)(10)
EXTINTO5 1
142 - - Vss2 G
143 71 A5 vdd1 P
144 72 E5 CTS1/ I/ CMOS 3-State 2/4/8/10 mA PU/PD vdd2 3ICUD/3T2
SDAT22/ B/
RXDO/ I/ (4)(8)(10)
GPIO56/ B/
EXTINT56 |
145 73 C6 RTS1/ o/ CMOS 3-State 2/4/8/10 mA PU/PD Vdd2 3ICUD/3T2
SDAT23/ B/
TXDO/ o/ (4)(8)(10)
GPIO57/ B/
EXTINT57 |
146 74 B6 TIOCA00/ B/ CMOS 3-State 2/4/8/10 mA PU/PD Vdd2 3ICUD/3T2
SDCLK2/ o/
PHIO/ o/ (4)(8)(10)
GPIO09/ B/
EXTINTO9 |
147 - - SDRADDR5 o - 3-State 2/4/8 mA - Vdd2 3T2(4)(8)
148 - - SDRADDR6 o - 3-State 2/4/8 mA - Vdd2 3T2(4)(8)
149 - - SDRADDR9 o - 3-State 2/4/8 mA - Vdd2 3T2(4)(8)
150 75 A6 Vdd2 P
151 76 D6 T™S/ I/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
SDWP2/ I/ (4)(8)
GPIO28/ B/
EXTINT28 |
152 77 E6 TXD2/ o/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
TIOCA10/ B/ (4)(8)
GPIO0B/ B/
EXTINTOB |
153 78 D7 RXD2/ I/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
TIOCA11/ B/ (4)(8)
GPIOOC/ B/
EXTINTOC |
154 - - SDRBA1 o - 3-State 2/4/8 mA - vdd2 3T2(4)(8)
155 - - SDRBAO o - 3-State 2/4/8 mA - vdd2 3T2(4)(8)
156 79 A7 Vss2 G
157 - - SDRADDR10 o - 3-State 2/4/8 mA - vdd2 3T2(4)(8)
158 80 B7 SFCK/ o/ CMOS 3-State 2/4/8/10 mA PU/PD vdd2 3ICUD/3T2
GPIOOD/ B/
EXTINTOD/ I/ (4)(8)(10)
SDCLKO o
159 81 c7 TIOCBO1/ B/ CMOS 3-State 2/4/8/10 mA PU/PD Vdd2 3ICUD/3T2
SFQSCS/ o/
GPIO03/ B/ (4)(8)(10)
EXTINTO3/ I/
SDCMDO B
160 82 E7 SFDO(QIO1)/ o(B)/ CMOS 3-State 2/4/8/10 mA PU/PD Vdd2 3ICUD/3T2
GPIOOF/ B/
EXTINTOF/ I/ (4)(8)(10)
SDATO1 B
161 - - SDRRAS o - 3-State 2/4/8 mA - Vdd2 3T2(4)(8)
162 83 A8 Vdd2 P

www.onsemi.com
41



http://www.onsemi.com/

Table 16. (continued)

LC823455

TBD
240pin WLP120
Input Output 10 10
No. Ball No Ball PIN NAME 1/0 Type Type Drive PU/PD Pwr Grp Circuit Type
163 84 B8 SFDI(QIO0)/ 1(B)/ CMOS 3-State 2/4/8/10 mA PU/PD vdd2 3ICUD/3T2
GPIOOE/ B/
EXTINTOE/ I/ (4)(8)(10)
SDAT00 B
164 85 cs8 SFWP(QIO2)/ o(B)/ CMOS 3-State 2/4/8/10 mA PU/PD vdd2 3ICUD/3T2
GPIO11/ B/
EXTINT11/ I/ (4)(®8)(10)
SDAT02 B
165 86 D8 SFHOLD(QI03)/ o(B)/ CMOS 3-State 2/4/8/10 mA PU/PD vdd2 3ICUD/3T2
GPIO12/ B/
EXTINT12/ I/ (4)(®8)(10)
SDAT03 B
166 87 A9 Vssi G
167 - - SDRWE o - 3-State 2/4/8 mA - vdd2 3T2(4)(8)
168 - - SDRCKE o - 3-State 2/4/8 mA - vdd2 3T2(4)(8)
169 88 B9 TIOCBOO/ B/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
DIN1/ I/ (4)(®)
DMDINOA/ I/
GPIO02/ B/
EXTINTO2 1
170 - - SDRCLK o - 3-State 2/4/8/10 mA - vdd2 3T2(4)(8)(10)
171 - - SDRCS o - 3-State 2/4/8 mA - vdd2 3T2(4)(8)
172 89 A10 1018V 1 1A - - - vddi 1A
173 - - Vss1 G
174 - - SDAT02 B CMOS 3-State 2/4/8/10 mA PU/PD vdd2 3ICUD/3T2
(4)(8)(10)
175 - - SDAT03 B CMOS 3-State 2/4/8/10 mA PU/PD vdd2 3ICUD/3T2
(4)(8)(10)
176 - - SDATO1 B CMOS 3-State 2/4/8/10 mA PU/PD vdd2 3ICUD/3T2
(4)(8)(10)
177 - - Vdd2 P
178 - - Vss2 G
179 90 A1 vdd1 P
180 - - SDRDQM1 o} - 3-State 2/4/8 mA - vdd2 3T2(4)(8)
181 - - SDAT00 B CMOS 3-State 2/4/8/10 mA PU/PD vdd2 3ICUD/3T2
(4)(®)(10)
182 - - SDCLKO - 3-State 2/4/8/10 mA - vdd2 3T2(4)(8)(10)
183 - - SDCMDO CMOS 3-State 2/4/8/10 mA PU/PD Vdd2 3ICUD/3T2
(4)(8)(10)
184 - - SDRADDRS o} - 3-State 2/4/8 mA - vdd2 3T2(4)(8)
185 - - SDRCAS o - 3-State 2/4/8 mA - vdd2 3T2(4)(8)
186 - - Vdd2 P
187 - - Vss2 G
188 91 B11 SINO 1 3A - - - AvddADC 3A
189 92 B10 SIN1 | 3A - - - AvddADC 3A
190 93 o] SIN2 | 3A - - - AvddADC 3A
191 94 c11 AVddADC P
192 - - SIN3 | 3A - - - AvddADC 3A
193 - - SIN4 1 3A - - - AvddADC 3A
194 - - SIN5 1 3A - - - AvddADC 3A
195 - - SIN6 1 3A - - - AvddADC 3A
196 - - SIN7 1 3A - - - AvddADC 3A
197 95 c10 AVssADC G
198 96 E8 AVssUSBPHY G
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Table 16. (continued)

LC823455

TBD
240pin WLP120
Input Output 10 10
No. Ball No Ball PIN NAME 1/0 Type Type Drive PU/PD Pwr Grp Circuit Type
199 97 D11 USBEXTO02 B 3A 3A - - AVddUSBPHY18 3A
200 98 D9 AVddUSBPHY2 P
201 99 D10 USBDM B 3A 3A - - AVddUSBPHY2 3A
202 100 E9 AVssUSBPHY G
203 101 E10 USBDP B 3A 3A - - AVddUSBPHY2 3A
204 102 F8 DVddUSBPHY1 P
205 103 F9 USBVBUS I - - -
206 104 F10 AVddUSBPHY18 P
207 105 F11 USBID B 3A 3A - - AVddUSBPHY18 3A
208 106 G8 VddXT1 P
209 107 G9 XIN1 | X - - - VddXT1 X
210 108 G10 VssXT1 G
21 109 G11 XOuUT1 o - X - - VddXT1 X
212 - - Vssi G
213 - - Vdd1 P
214 - - Vdd2 P
215 - - XTALINFOO B Schmitt 3-State 2/4/8 mA PU Vdd2 3ISU/3T2
(4)®)
216 - - Vss2 G
217 110 F7 SDOo/ O/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
GPIO1F/ B/ 4)(8)
EXTINT1F |
218 11 F6 SCKo/ B/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
GPIO1D/ B/ 4)(@®)
EXTINT1D |
219 - - SDRDQMO o - 3-State 2/4/8 mA - Vdd2 3T2(4)(8)
220 - - EXA15/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPI040/ B/ 4)(@®)
EXTINT40 |
221 112 H11 Vdd1 P
222 - - EXA10/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO3B/ B/ 4)(@8)
EXTINT3B |
223 - - EXA3/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
DIN1/ I/ (4)®)
GP1034/ B/
EXTINT34 |
224 - - EXA17/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPI042/ B/ 4)(8)
EXTINT42 |
225 - - EXD3/ B/ Schmitt 3-State 2/4/8 mA PD Vvdd2 3ISD/3T2
GPIO49/ B/ (4)(8)
EXTINT49 |
226 - - EXA16/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO41/ B/ (4)(8)
EXTINT41 |
227 - - EXA18/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO43/ B/ (4)(8)
EXTINT43 |
228 113 J11 Vss2 G
229 114 H10 SCLO/ O/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
GPI007/ B/ (4)®)
EXTINTO7 |
230 115 J10 SDIo/ I/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
GPIO1E/ B/ (4)®)
EXTINT1E |
231 116 H9 SDAO/ B/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
GPI008/ B/ 4)(@8)
EXTINTO8 |
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Table 16. (continued)

LC823455

TBD
240pin WLP120
Input Output 10 10
No. Ball No Ball PIN NAME 1/0 Type Type Drive PU/PD Pwr Grp Circuit Type
232 - - EXA9/ o/ Schmitt 3-State 2/4/8 mA PD Vvdd2 3ISD/3T2
GPIO3A/ B/ (4)(8)
EXTINT3A |
233 - - NCSo0/ o/ Schmitt 3-State 2/4/8 mA PU Vvdd2 3ISU/3T2
GPIO06/ B/ (4)®)
EXTINTO6 |
234 117 K11 Vdd2 P
235 - - EXD1/ B/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPI047/ B/ (4)®)
EXTINT47 |
236 - - EXA5/ O/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO36/ B/ (4)(®)
EXTINT36 |
237 - - EXA8/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO39/ B/ 4)@®)
EXTINT39 |
238 118 J9 NWRENWRL/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
DINO/ I/ 4)(@8)
GPI030/ B/
EXTINT30 |
239 19 K10 SWDCLK/ I/ Schmitt 3-State 2/4/8 mA PU/PD Vdd2 3ISUD/3T2
DMCKOO0B o/ ()(8)
GPIO58/ B/
EXTINT58 |
240 120 L11 Vss1 G

8. RTCINT (open drain Output) 3.6 V tolerant.
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LC823455

INPUT/OUTPUT CIRCUIT

Attribute : 3IS

VddIO (Note 9)

PAD[ > ’[} >

— Vss

Attribute : 1IC Attribute : 11CD

VddiO (Note 9)

VddiO (Note 9)

I
:

Vss

Attribute : 3T2(4)(8) Attribute : OD3

ddiO (Note 9)

2/4/8mA 1'> PAD
PAD - —>
Out/Hiz :
— Vss — Vss
Attribute : 3ICUD/3T2(4)(8)(10) Attribute : 3ICD/3T2(4)(8)
VddIO (Note 9) VddIO (Note 9)
ON/OFF 1'> I
DRVent Note 10) DRVcent Note 10)
PAD PAD
Out/Hiz Out/Hiz
< <}—o < <}—"
ON/OFF_ N, | ON/OFF_ N, |
1% | 1% |
— Vss — Vss
Attribute : 3ISUD /3T2(4)(8) Attribute : 3ISUD /3T2
VddlO (Note 9), VddIO (Note 9)
ON/OFF_ | ON/OFE_ N, |
%4 | 4 |
DRVcnt Note 10)
PAD

Out/Hiz

PAD
Out/Hiz E I; ‘
4'—0 < 4'—0
N
1>

ON/QFE

ON/OFF

Y &

— Vss

[> Level Shifter
Figure 6. Input/Output Circuit
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LC823455

Attribute : 31ISD/3T2(4)(8)

Attribute : 3ISU/3T2

VddiO (Note 9)

VddIO (Note 9)

ON/QEE l’> I
DRVcnt Note 10)
PAD PAD
Out/Hiz Out/Hiz E [’ ‘
A @‘ ° A @
A A
ON/QFF_ |
12 1
—= Vss — Vss
Attribute : 31SU/3T2(4)(8) Attribute : 3A,1A
VddIO (Note 9)
ONOFE_y, I ;AVdd * ;AVdd *
DRVcnt Note 10) oAD PAD(Output)
>
Out/Hiz PAD (Input)
4 @ ]
) A
— AVss*  — AVss*
— Vss
Attribute : X Attribute : 3AA
i VddXT 1/VddRTC
PAD(Input) PAD (Output)
— \%D_' g =
PAD(Input)
PAD(Output) ] * <]
— Vss — AVss* iAVSS*

[> Level Shifter

9. Vdd2, VddSD1 (IO Pwr Grp of Pin Assignment).

10.DRVcent: 2/4/8 mA, 2/4/8/10 mA, etc. Drivability switch control signal.

Figure 6. Input/Output Circuit (continued)
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Table 17. TERMINAL STATE TABLE

LC823455

TBD
240pin

WLP120

PIN NAME

Default Function
(NRES = Low)
(Note 11)

Port status
NRES = Low(i)
(Note 12)

Port status
NRES = High(Gii)
(Note 12)

TCLKAO/
BCK1/
GP1000/
EXTINTOO

GPI000

Hiz

Hiz

TCLKBO/
LRCK1/
GPI1001/

EXTINTO1

GPIO01

Hiz

Hiz

TIOCBOO/
DIN1/

DMDINOA/
GP1002/
EXTINTO2/

GP1002

Hiz

Hiz

TIOCBO1/
SFQSCS/
GPI1003/

EXTINTO3/

SDCMDO

GPIO03

PU

PU (Note 13)

TXD1/
SDAT20/
GP1004/

EXTINTO4

GPIO04

Hiz

Hiz

RXD1/
SDAT21/
GP1005/

EXTINTO5

GPIO05

Hiz

Hiz

NCS0/
GP1006/
EXTINTO6

GPIO06

Hiz

Hiz

SCLO/
GP1007/
EXTINTO7

GPIO07

Hiz

Hiz

SDAO/
GP1008/
EXTINTO8

GPIO08

Hiz

Hiz

TIOCAO00/
SDCLK2/
PHIO/
GP1009/
EXTINTO9

GPIO09

Hiz

Hiz

TIOCAO1/
SDCMD2/
PHI1/
GPIO0A/
EXTINTOA

GPIO0OA

Hiz

Hiz

TXD2/
TIOCA10/
GPIO0B/
EXTINTOB

GPIO0B

Hiz

Hiz

RXD2/
TIOCA11/
GPIO0C/
EXTINTOC

GPIO0OC

Hiz

Hiz

SFCK/
GPIO0D/
EXTINTOD/

SDCLKO

GPIO0OD

Hiz

Hiz

www.onsemi.com

47



http://www.onsemi.com/

LC823455

Table 17. TERMINAL STATE TABLE (continued)

TBD
240pin

WLP120

PIN NAME

Default Function
(NRES = Low)
(Note 11)

Port status
NRES = Low(i)
(Note 12)

Port status
NRES = High(ii)
(Note 12)

SDO0/
GPIO1F/
EXTINT1F

GPIO1F

Hiz

Hiz

TDl/
SDCD1/
SWO/
GP1020/
EXTINT20

GPI1020

Hiz

Hiz

TDO/
SDWP1/
GP1021/

EXTINT21

GPI1021

Hiz

Hiz

SDCLK1/
GP1022/
EXTINT22

GPI022

Hiz

Hiz

SDCMD1/
GP1023/
EXTINT23

GPI1023

Hiz

Hiz

SDAT10/
GP1024/
EXTINT24

GPI1024

Hiz

Hiz

SDAT11/
GP1025/
EXTINT25

GPI025

Hiz

Hiz

SDAT12/
GP1026/
EXTINT26

GPI1026

Hiz

Hiz

SDAT13/
GPI1027/
EXTINT27

GPl027

Hiz

Hiz

TMS/
SDWP2/
GP1028/

EXTINT28

GPI1028

Hiz

Hiz

TCK/
SDCD2/
GP1029/

EXTINT29

GP1029

Hiz

Hiz

SDRADDR12/

GPIO2A/
EXTINT2A

GPIO2A

Hiz

Hiz

SCL1/
GPI102B/
EXTINT2B

GPI102B

Hiz

Hiz

SDAT1/
GP102C/
EXTINT2C

GP102C

Hiz

Hiz

SDRADDR11/
DMCKOO0A/

GPI102D/
EXTINT2D

GPI102D

Hiz

Hiz

GPIO2E/
EXTINT2E

GPIO2E

Hiz

Hiz

GPIO2F/
EXTINT2F

GPIO2F

Hiz

Hiz (Note 14)
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Table 17. TERMINAL STATE TABLE (continued)

TBD
240pin

WLP120

PIN NAME

Default Function
(NRES = Low)
(Note 11)

Port status
NRES = Low(i)
(Note 12)

Port status
NRES = High(ii)
(Note 12)

NWRENWRL/
DINO/
GP1030/
EXTINT30

GPIO30

Hiz

Hiz

NHBNWRH/
TXDo/
DOUTO/

GPI1031/
EXTINT31

GPIO31

Hiz

Hiz

EXA1/
GP1032/
EXTINT32

GPI1032

Hiz

Hiz

EXA2/
GPI1033/
EXTINT33

GPIO33

Hiz

Hiz

EXA3/
DIN1/
GP1034/
EXTINT34

GP1034

Hiz

Hiz

EXA4/
DOUT1/
GPI1035/

EXTINT35

GPIO35

Hiz

Hiz

EXA5/
GP1036/
EXTINT36

GPIO36

Hiz

Hiz

EXA6/
GP1037/
EXTINT37

GPI037

Hiz

Hiz

EXA7/
GP1038/
EXTINT38

GPIO38

Hiz

Hiz

EXA8/
GPI1039/
EXTINT39

GPIO39

Hiz

Hiz

EXA9/
GPIO3A/
EXTINT3A

GPIO3A

Hiz

Hiz

EXA10/
GPI03B/
EXTINT3B

GPIO3B

Hiz

Hiz

EXA11/
GPIO3C/
EXTINT3C

GPIO3C

Hiz

Hiz

EXA12/
GPIO3D/
EXTINT3D

GPIO3D

Hiz

Hiz

EXA13/
GPIO3E/
EXTINT3E

GPIO3E

Hiz

Hiz

EXA14/
GPIO3F/
EXTINT3F

GPIO3F

Hiz

Hiz

EXA15/
GP1040/
EXTINT40

GPI1040

Hiz

Hiz
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Table 17. TERMINAL STATE TABLE (continued)

TBD
240pin

WLP120

PIN NAME

Default Function
(NRES = Low)
(Note 11)

Port status
NRES = Low(i)
(Note 12)

Port status
NRES = High(ii)
(Note 12)

EXA16/
GP1041/
EXTINT41

GPI1041

Hiz

Hiz

EXA17/
GP1042/
EXTINT42

GPl1042

Hiz

Hiz

EXA18/
GP1043/
EXTINT43

GP1043

Hiz

Hiz

EXA19/
GP1044/
EXTINT44

GPI044

Hiz

Hiz

EXA20/
GP1045/
EXTINT45

GPI1045

Hiz

Hiz

EXDO/
GP1046/
EXTINT46

GPIO46

Hiz

Hiz

EXD1/
GP1047/
EXTINT47

GPI1047

Hiz

Hiz

EXD2/
GP1048/
EXTINT48

GPI048

Hiz

Hiz

EXD3/
GP1049/
EXTINT49

GPI1049

Hiz

Hiz

EXD4/
GPIO4A/
EXTINT4A

GPIO4A

Hiz

Hiz

EXD5/
GP104B/
EXTINT4B

GPI104B

Hiz

Hiz

EXD6/
GP104C/
EXTINT4C

GPI104C

Hiz

Hiz

EXD7/
GP104D/
EXTINT4D

GPI104D

Hiz

Hiz

EXD8/
GPIO4E/
EXTINT4E

GPIO4E

Hiz

Hiz

EXD9/
GPIO4F/
EXTINT4F

GPIO4F

Hiz

Hiz

EXD10/
GP1050/
EXTINT50

GPIO50

Hiz

Hiz

EXD11/
GPI051/
EXTINT51

GPIO51

Hiz

Hiz

EXD12/
GP1052/
EXTINT52

GPIO52

Hiz

Hiz
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Table 17. TERMINAL STATE TABLE (continued)

Default Function Port status Port status
TBD (NRES = Low) NRES = Low(i) NRES = High(ii)
240pin WLP120 PIN NAME (Note 11) (Note 12) (Note 12)
EXD13/ GPIO53 Hiz Hiz
. GPI053/
EXTINT53
EXD14/ GPIO54 Hiz Hiz
. GPI054/
EXTINT54
EXD15/ GPIO55 Hiz Hiz
. GPI055/
EXTINTS5
CTS1/ GPI0O56 Hiz Hiz
SDAT22/
° ° RXDo/
GPI056/
EXTINT56
RTS1/ GPIO57 Hiz Hiz
SDAT23/
° ° TXDO/
GPI057/
EXTINT57
° PSM_CS PSM_CS PD PD
. PSM_SDI(DATO) PSM_SDI(DATO) PD PD
. PSM_SDO(DAT1) PSM_SDO(DAT1) PD PD
. PSM_DAT2 PSM_DAT2 PD PD
. PSM_DAT3 PSM_DAT3 PD PD
. PSM_SCK PSM_SCK PD PD
. SDAT00 SDAT00 Hiz Hiz
. SDATO1 SDATO1 Hiz Hiz
. SDAT02 SDATO02 Hiz Hiz
. SDAT03 SDATO03 Hiz Hiz
. SDCLKO SDCLKO Low Low
. SDCMDO SDCMDO Hiz Hiz
. SDRADDRO SDRADDRO Low Low
. SDRADDRH SDRADDRH Low Low
° SDRADDR10 SDRADDR10 Low Low
. SDRADDR2 SDRADDR2 Low Low
. SDRADDR3 SDRADDR3 Low Low
. SDRADDR4 SDRADDR4 Low Low
° SDRADDR5 SDRADDR5 Low Low
. SDRADDR6G SDRADDR6 Low Low
. SDRADDR7 SDRADDR7 Low Low
. SDRADDR8 SDRADDR8 Low Low
. SDRADDR9 SDRADDR9 Low Low
. SDRBAO SDRBAO Low Low
. SDRBA1 SDRBA1 Low Low
. SDRCAS SDRCAS High High
. SDRCKE SDRCKE High High
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Table 17. TERMINAL STATE TABLE (continued)

Default Function Port status Port status
TBD (NRES = Low) NRES = Low(i) NRES = High(ii)
240pin WLP120 PIN NAME (Note 11) (Note 12) (Note 12)
° SDRCLK SDRCLK Low Low
. SDRCS SDRCS High High
. SDRDATAO SDRDATAO Hiz Hiz
. SDRDATA1 SDRDATA1 Hiz Hiz
. SDRDATA10 SDRDATA10 Hiz Hiz
. SDRDATA11 SDRDATA11 Hiz Hiz
. SDRDATA12 SDRDATA12 Hiz Hiz
. SDRDATA13 SDRDATA13 Hiz Hiz
° SDRDATA14 SDRDATA14 Hiz Hiz
° SDRDATA15 SDRDATA15 Hiz Hiz
. SDRDATA2 SDRDATA2 Hiz Hiz
. SDRDATA3 SDRDATA3 Hiz Hiz
. SDRDATA4 SDRDATA4 Hiz Hiz
. SDRDATAS5 SDRDATAS5 Hiz Hiz
. SDRDATA6 SDRDATA6 Hiz Hiz
. SDRDATA? SDRDATA? Hiz Hiz
. SDRDATAS SDRDATAS Hiz Hiz
. SDRDATA9 SDRDATA9 Hiz Hiz
. SDRDQMO SDRDQMO High High
. SDRDQM! SDRDQM! High High
° SDRRAS SDRRAS High High
° SDRWE SDRWE High High
SWDCLK/ SWDCLK Hiz Hiz
. . DMCKOO0B/
GPI058/
EXTINT58
SWDIO/ SWDIO Hiz Hiz
. . DMDINOB/
GPI059/
EXTINT59
. . NRES NRES Hiz Hiz
. . TEST TEST Hiz Hiz
. XTALINFOO XTALINFOO Hiz Hiz
. XTALINFO1 XTALINFO1 Hiz Hiz
. . BMODEO BMODEO Hiz Hiz
. . BMODET BMODE1 Hiz Hiz
° . 1018V 1018V Hiz Hiz
. RTCMODE RTCMODE Hiz Hiz
. ° KEYINTO KEYINTO PD PD
. . USBDM USBDM Low Low
. ° KEYINT1 KEYINT1 PD PD
° KEYINT2 KEYINT2 PD PD
° BACKUPB BACKUPB Hiz Hiz

www.onsemi.com

52



http://www.onsemi.com/

LC823455

Table 17. TERMINAL STATE TABLE (continued)

Default Function Port status Port status
TBD (NRES = Low) NRES = Low(i) NRES = High(ii)
240pin WLP120 PIN NAME (Note 11) (Note 12) (Note 12)
. . RTCINT RTCINT —(Not Determined) —(Not Determined)
° ° VDET VDET Hiz Hiz
N N LOUT/ LOUT Hiz Hiz
GPLOUT
o N ROUT/ ROUT Hiz Hiz
GPROUT
° ° USBDP USBDP Low Low
° ° USBID USBID Hiz Hiz
° ° USBEXT02 USBEXT02 —(Not Applicable) —(Not Applicable)
. . USBVBUS USBVBUS Hiz Hiz
. VCNTH VCNTH —(Not Applicable) —(Not Applicable)
° VCNT2 VCNT2 -(Not Applicable) -(Not Applicable)
] (] SINO SINO -(Not Applicable) -(Not Applicable)
] ] SIN1 SINT1 -(Not Applicable) -(Not Applicable)
° . SIN2 SIN2 —(Not Applicable) -(Not Applicable)
° SIN3 SIN3 -(Not Applicable) -(Not Applicable)
° SIN4 SIN4 —(Not Applicable) —(Not Applicable)
° SIN5 SIN5 —(Not Applicable) —(Not Applicable)
° SIN6 SIN6 -(Not Applicable) —(Not Applicable)
° SIN7 SIN7 —(Not Applicable) —(Not Applicable)
. . XIN1 XIN1 —(Not Applicable) —(Not Applicable)
° ° XIN32K XIN32K —(Not Applicable) —(Not Applicable)
° . XOUT1 XOUTH1 -(Not Applicable) -(Not Applicable)
° . XOUT32K XOUT32K —(Not Applicable) —(Not Applicable)

*“®” Means a port is available for each package. “PD” means pull down.

11. Default function is port function set by NRES = Low.

12.NRES = High(ji) occurs just after NRES = Low(j).

13. This terminal is configured as an output terminal with PU disabled, and used as QSCS for the SPI I/F chip select during serial flash boot mode.
14.This terminal is configured as an output terminal and used as the boot monitor port during Internal ROM boot.
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ELECTRICAL SPECIFICATION

Product parametric performance is indicated in the indicated by the Electrical Characteristics if operated under
Electrical Characteristics for the listed test conditions, different conditions.
unless otherwise noted. Product performance may not be

Table 18. MAXIMUM RATINGS (*VSS* = 0V)

Item Symbol Condition Ratings Unit
Maximum power supply voltage Vdd1 -0.3t01.2 Vv
VddXT1
AVddPLL1
AVddPLL2
VddRTC
DVddUSBPHY1 -0.3t01.2 \
AVddADC -0.3t02.0 \
AVddUSBPHY18
AVddDAMPL
AVddDAMPR
Vdd2 -0.3t0 3.65 \Y
VddSD1
AVddUSBPHY2
Input voltage Vi -0.3t0 \Y
*Vdd*+0.3
VIUSB1 USBDP,USBDM -0.3t06.0 \
terminal
VIUSB2 USBVBUS -0.3t06.0 \Y
terminal
Operating ambient temperature Topr -20 to +65 °C
Ambient temperature of preservation Tstg -551t0 +125 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.
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Table 19. RECOMMENDATION OPERATING CONDITIONS (T = -20°C to +65°C)

Low voltage operation High voltage operation
(Note 15) (Note 15)
Iltem Symbol Condition Min Typ Max Min Typ Max Unit
Power supply Vdd1 0.95 1.0 1.155 1.05 11 1.155 \Y
voltage VddXT1 0.95 1.0 1.155 same as left
AVddPLL1 0.95 1.0 1.155 same as left \Y
AVddPLL2 0.95 1.0 1.155 same as left \
VddRTC (Note 16) 0.765 0.90 same as left \
0.90 1.0 1.155 same as left \
Vdd2 (Note 17) 2.7 3.3 3.6 same as left \Y
1.7 1.8 1.95 same as left \
VddSD1 (Note 18) 2.7 3.3 3.6 same as left \Y
1.7 1.8 1.95 same as left \
AVddADC 1.7 1.8 1.95 same as left \
DVddUSBPHY1 (Note 19) 0.93 1.0 1.1 same as left \Y
(Note 20) 0.93 1.0 1.155 same as left \
AVddUSBPHY2 (Note 19) 3.07 3.3 3.6 same as left \Y
(Note 20) 2.7 3.3 3.6 same as left \%
AVddUSBPHY18 (Note 19) 1.7 1.8 1.95 same as left \Y
(Note 20) 1.7 1.8 1.95 same as left Vv
AVddDAMPL 0.95 15 1.65 same as left \Y
(Note 21) 0.95 1.5 1.95 same as left \Y
AVddDAMPR 0.95 15 1.65 same as left \Y
(Note 21) 0.95 1.5 1.95 same as left \Y
Input range VIN 0 *Vdd* same as left \%

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond

the Recommended Operating Ranges limits may affect device reliability.

15.Follow the operating frequency specifications because the operating frequency ranges are specified according to the operating voltage
ranges.

16.APB clock needs 57.5 MHz or less.

17.10 terminals operating at Vdd2 need to be specified for the 10 voltage range of either 3.3 V or 1.8 V according to the Vdd2 voltage by using
the 1018 V terminal.

18.10 terminals operating at VddSD1 need to be specified for the IO voltage range of either 3.3V or 1.8V according to the VddSD1 voltage by
seting a register “System Controller” described in the “System Functions User’s Manual”.

19.While USB is used (including USB suspend mode).

20.While USB is not used.

21.While used as GPO (general purpose output) the output of which can be controlled by registers.

The power domains of Vdd1, DVddUSBPHY1, AVddPLL1, AVddPLL2, VddXT1 are divided, and different voltages can be supplied.

The power domains of Vdd2, VddSD1, AVddADC, AVddUSBPHY2, AVdd USBPHY18, AvddDAMPL = AVddDAMPR are divided, and difference
voltages can be supplied.

If power is supplied to one of the power supply pins above, all the other power supply pins should also be supplied.

However, DVddUSBPHY1, AVddUSBPHY18 and AVddUSBPHY2 can all be turned off to reduce leakage current while USB is not used. In
addition, VAdRTC can be supplied if BACKUPB is set to low, while other power supply pins are not supplied.
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Table 20. RECOMMENDED OPERATING CONDITIONS

Low voltage operation

High voltageoperation

Item Symbol Function Min Typ Max Min Typ Max Unit
Xtal Input Fxin1 System, 12 MHz or 19.2 MHz or 24 MHz same as left -
frequency Audio clock Tolerance: 50 ppm or less

(XT1 oscillator)
FxinRTC RTC clock 32.768 kHz same as left -
(XTRTC Tolerance : £50ppm or less
oscillator)
Frc RC 0.4 1 2 same as left MHz
(RC oscillator) (Note 25) | (Note 25) | (Note 25)
Time for Txin1 3 same as left ms
Xtal stable (Note 26)
TxinRTC 1000 same as left ms
(Note 26)
Internal clock Farm Cortex-M3 0 115 0 170 MHz
frequency
Fahb AHB 0 115 0 170 MHz
Fapb APB 0 115 0 170 MHz
Fdsp DSP 0 115 0 170 MHz
Faud AUDCLK(768fs) 0 33.8688 147.456 same as left MHz
(Note 22)
Fdec DECCLK 0 16.9344 73.728 same as left MHz
(Note 23)
(MP3 Decoder)
Fenc ENCCLK 0 8.4672 36.864 same as left MHz
(Note 24)
(MP3 Encoder)

22.Audio blocks run on a clock of 256 * Fs(sampling frequency).
However, Class-D AMP, etc. run at 384 * Fs(sampling frequency).

These clocks are generated from 768 * Fs(Base Clock) divided by 3 and 2 respectively.

23.MP3 Decoder runs on a clock of 384 * Fs(sampling frequency of MPEG1 mode).
It runs on the clock of the same frequency as MPEG1 mode during MPEG2 / 2.5 mode. For example, even when operating in MPEG2 / 2.5
mode(Fs = 22.05 / 11.025 KHz as an example), please supply 16.9344MHz(= 384 * 44.1 KHz) clock which is the same clock frequency as

MPEG1 mode.

24.MP3 Encoder runs on a clock of 192 * Fs(sampling frequency of MPEG1 mode).
It runs on the clock of the same frequency as MPEG1 mode during MPEG2 / 2.5 mode. For example, even when operating in MPEG2 / 2.5
mode(Fs = 22.05 / 11.025 KHz as an example), please supply 8.4672Mhz (= 192 * 44.1 KHz) clock which is the same clock frequency as

MPEG1 mode.
25.Vdd1 =0.95 Vto 1.155 V, Ta = -25°C to +65°C.

26.1t is a reference level in Ta = 25°C. Adjustment is necessary by the situation of the set.
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(Vdd2=2.7Vt0 3.6 V, VddSD1 = 2.7 Vt0 3.6 V, VddRTC = 0.765 V to 1.155 V, Ta = -20°C to +65°C)

ltem Symbol Pin Condition Min Typ Max Unit
Input H voltage Viy M4 CMOS 0.7 x Vdd2 \Y
3) 0.7 x VddSD1 \Y
(6)(8) Schmitt 0.75 x Vdd2 \Y
(7) 0.75 x VddSD1 \Y
(5)(9) CMOS 0.7 x VddRTC \Y
Input L voltage ViL M) @) CMOS 0.25 x Vdd2 \Y
3) 0.25 x VddSD1 \Y
(6)(8) Schmitt 0.2 x Vdd2 \Y
@) 0.2 x VddSD1 v
(5)(9) CMOS 0.2 x VddRTC \
Output H voltage VoH (10)(11)(12) lon=-2mA Vdd2 - 0.4 \
(14)(15)(17)
(13)(16) VddSD1 - 0.4 \Y
(10) lon = -4 mA Vdd2 - 0.4 \Y
(14(15)(17)
(16) VddSD1 - 0.4 Y,
(10) lop = -8 MA Vdd2 - 0.4 v
(14)(15)(17)
(16) VddSD1 - 0.4 \Y
(14)(15)(17) lop=-10 mA Vdd2 - 0.4 \Y
(16) VddSD1 - 0.4 \Y
Output L voltage VoL (10)(11)(12) loL=2mA 0.4 \Y
(14)(15)(17)
(13)(16) 0.4 \Y
(10) loL=4mA 0.4 v
(14(15)(17)
(16) 0.4 v
(10) loL= 8 mA 0.4 v
(14(15)(17)
(16) 0.4 \Y
(14)(15)(17) loL=10mA 0.4 \'%
(16) 0.4 v
(18) loL=0.3 mA 0.3 \Y
Pull-up resister Rup (20)(21) 30 150 k€2
(22) 25 80 kQ
(23) 18 50 kQ
Pull-down resister Rdn (19)(21) 30 150 k€2
(22) 25 80 kQ
(23) 18 50 kQ
Input leak current I (1)(2)(3) =Vdd* = Vss -10 10 uA
(4)(5)(6)
(7)(8)(9)
Output leak current loz 10)(11)(12) HiZ output -10 10 uA
(13)(14)(15)
(16)(17)(18)
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Table 22. DC CHARACTERISTICS
(Vdd2 =1.7 Vto 1.95 V, VddSD1 = 1.7 V to 1.95 V, AVddDAMPL = 0.95 V to 1.95 V, AVddDAMPR = 0.95V t0 1.95 V,
Ta = -20°C to +65°C)

Item Symbol Pin Condition Min Typ Max Unit
Input H voltage VIH M (@)4) CMOS 0.7 x Vdd2 \%
3) 0.7 x VddSD1 \Y
(6)(8) Schmitt 0.75 x Vdd2 \Y
(7) 0.75 x VddSD1 \Y
Input L voltage VL (1 (@)(4) CMOS 0.3 x Vdd2 \%
3) 0.3 x VddSD1 \Y
(6)(8) Schmitt 0.25 x Vdd2 \Y
(7) 0.25 x VddSD1 \Y
Output H voltage Vou (10)(11)(12) loy=-2mA Vdd2 - 0.4 \Y
(14)(15)(17)
(13)(16) VddSD1 - 0.4 \Y
(10) lon = -4 mA Vdd2 - 0.4 \Y
(14)(15)(17)
(16) VddSD1 - 0.4 \Y
(14)(15)(17) loy=-8 mA Vdd2 - 0.4 \Y
(16) VddSD1 - 0.4 \Y
(14)(15)(17) lon=-10mA Vdd2 - 0.4 \Y
(16) VddSD1 - 0.4 \Y
(24) lon =-8 mA AVddDAMPL - 0.4 \Y
(Note 27)
(25) lon =-8 mA AVddDAMPR - 0.4 \Y
(Note 27)
Output L voltage VoL (10)(11)(12) loL=2mA 0.4 \%
(14)(15)(17)
(13)(16) 0.4 \Y
(10) loL=4 mA 0.4 \Y
(14)(15)(17)
(16) 0.4 \Y
(10) loL=8mA 0.4 \Y
(14)(15)(17)
(16) 0.4 \Y
(14)(15)(17) loL=10mA 0.4 \Y
(16) 0.4 v
(24) loL=8mA 0.4 \Y
(25) loL=8mA 0.4 \Y
Pull-up resister Rup (20)(21) 30 200 kQ
(22) 25 80 kQ
(23) 18 50 kQ
Pull-down resister Rdn (19)(21) 30 200 kQ
(22) 25 80 kQ
(23) 18 50 kQ
Input leak current L M@ M) VI = Vdd* = Vss -10 10 uA
(4)(5)(6)
7)(8)(9)
Output leak current loz (10)(11)(12) HiZ output -10 10 uA
(13)(14)(15)
(16)(17)
(24)(25) -10 10 uA

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.

(1) SDRDATA15, SDRDATA14, SDRDATA13, SDRDATA12, SDRDATA11, SDRDATA10, SDRDATA9, SDRDATA8, SDRDATA7, SDRDATASG,
SDRDATA5, SDRDATA4, SDRDATA3, SDRDATA2, SDRDATA1, SDRDATAO

www.onsemi.com
58



http://www.onsemi.com/

LC823455

(2) SDCLK2(GPI009), SDCMD2(GPIO0A), SDAT23(GPIO57), SDAT22(GPIO56), SDAT21(GPIO05), SDAT20(GPI004), PSM_SCK,
PSM_CS, PSM_SDI, PSM_SDO, PSM_DAT2, PSM_DAT3

(8) SDCLK1(GPI022), SODCMD1(GP1023), SDAT13(GPI027), SDAT12(GPI026), SDAT11(GP1025), SDAT10(GPI024)

(4) SDCMDO, SDATO03, SDAT02, SDATO1, SDAT00, SFCK(GPIOOD), SFDI(GPIOOE), SFDO(GPIOOF), SFWP(GPIO11),

SFHOLD(GPIO12), TIOCBO01(GPIO03)

(5) RTCMODE, VDET

(6) SDWP2(GPI028), SDCD2(GP1029), EXD0O(GPI046), EXD1(GPI1047), EXD2(GPI048), EXD3(GPI049), EXD4(GPIO4A),
EXD5(GPIO4B), EXD6(GPIO4C), EXD7(GP104D), EXD8(GPIO4E), EXD9(GPIO4F), EXD10(GP1050), EXD11(GPIO51),
EXD12(GP1052), EXD13(GP1053), EXD14(GP1054), EXD15(GPI055), EXA1(GP1032), EXA2(GPIO33), EXA3(GPI034),
EXA4(GPI0O35), EXA5(GPI036), EXA6(GPIO37), EXA7(GPI0O38), EXA8(GPI039), EXA9(GPIO3A), EXA10(GPIO3B),
EXA11(GPIO3C), EXA12(GPIO3D), EXA13(GPIO3E), EXA14(GPIO3F), EXA15(GPI040), EXA16(GPIO41), EXA17(GP1042),
EXA18(GP1043), EXA19(GPIO44), EXA20(GPl045), NRD(GPIO17), NLBEXAO(GPIO16), NHBNWRH(GPI031), NCS1(GPI1010),
NCS0(GPI006), NWRENWRL(GP1030), SWDIO(GPI059), DOUT1(GPIO15), BCK1(GPIO13), MCLKO(GPIO18), LRCK1(GPIO14),
BCKO(GPIO19), LRCKO(GPIO1A), DINO(GPIO1B), XTALINFO1, DOUTO(GPIO1C), NRES, SCL1(GPIO2B), SDA1(GPIO2C),
TCLKAO(GPIO00), TCLKBO(GPIO01), EXTINT2E(GPIO2E), EXTINT2F(GPIO2F), TXD2(GPIO0B), RXD2(GPIO0C),
TIOCBO0O(GPI1002), XTALINFOO, SDOO(GPIO1F), SCKO(GPIO1D), SCLO(GPIO07), SDIO(GPIO1E), SDAO(GPIO08),
SWDCLK(GPI058), SDRADDR12(GPIO2A), SDRADDR11(GPI02D)

) SDWP1(GPIO21), SDCD1(GPI020)

) BMODEO, BMODE1

) Keyint2, Keyint0, Keyint1, BACKUPB, TEST

0) EXDO(GPI1046), EXD1(GPIO47), EXD2(GPI048), EXD3(GPI049), EXD4(GPIO4A), EXD5(GPI04B), EXD6(GPIO4C), EXD7(GPI04D),

EXD8(GPIO4E), EXD9(GPIO4F), EXD10(GPI1050), EXD11(GPIO51), EXD12(GP1052), EXD13(GPI1053), EXD14(GPIO54),

EXD15(GP1055), EXA1(GP1032), EXA2(GPIO33), EXA3(GPIO34), EXA4(GPIO35), EXA5(GPI036), EXA6(GPIO37), EXA7(GPIO38),

EXA8(GPIO39), EXA9(GPIO3A), EXA10(GPIO3B), EXA11(GPIO3C), EXA12(GPIO3D), EXA13(GPIO3E), EXA14(GPIO3F),

EXA15(GP1040), EXA16(GPIO41), EXA17(GPI0O42), EXA18(GP1043), EXA19(GP1044), EXA20(GPI1045), NRD(GPIO17),

NLBEXAO(GPIO16), NHBNWRH(GPIO31), NCS1(GPIO10), NCSO0(GPIO06), NWRENWRL(GPIO30), DOUT1(GPIO15),

BCK1(GP1013), MCLKO(GPIO18), LRCK1(GPIO14), BCKO(GPIO19), LRCKO(GPIO1A), DINO(GPIO1B), XTALINFO1,

DOUTO(GPIO1C), SCL1(GPI102B), SDA1(GPIO2C), TCLKAO(GPIO00), TCLKBO(GPIO01), EXTINT2E(GPIO2E), EXTINT2F(GPIO2F),

TXD2(GPIO0B), RXD2(GPIO0C), TIOCB00(GPI1002), XTALINFOO0, SDO0(GPIO1F), SCKO(GPIO1D), SCLO(GPIO07), SDIO(GPIO1E),

SDA0(GP1008), SWDCLK(GPIO58), SDRADDRO, SDRADDR1, SDRADDR2, SDRADDR3, SDRADDR4, SDRADDR5, SDRADDRS,

SDRADDR7, SDRADDR8, SDRADDR9, SDRADDR10, SDRADDR11(GPIO2D), SDRADDR12(GPIO2A), SDRDATAO, SDRDATA1,

SDRDATA2, SDRDATA3, SDRDATA4, SDRDATA5, SDRDATA6, SDRDATA7, SDRDATA8, SDRDATA9, SDRDATA10, SDRDATA11,

SDRDATA12, SDRDATA13, SDRDATA14, SDRDATA15, SDRBA1, SDRBAO, SDRCKE, SDRCS, SDRWE, SDRCAS, SDRRAS,

SDRDQM1, SDRDQMO0, SDWP2(GPI028), SDCD2(GPI029)

(11) SWDIO(GPIO59)

(12) BMODEO, BMODE1

(13) SDWP1(GPIO21), SDCD1(GPIO20)

(14) SDCLKO, SDCMDO0, SDAT03, SDAT02, SDAT01, SDAT00, SFCK(GPIOOD), SFDI(GPIOOE), SFDO(GPIOOF), SFWP(GPIO11),

SFHOLD(GPIO12), TIOCBO01(GPIO03)

(15) SDCLK2(GP1009), SDCMD2(GPIO0A), SDAT23(GPI057), SDAT22(GPIO56), SDAT21(GPIO05), SDAT20(GP1004), PSM_SCK,
PSM_CS, PSM_SDI, PSM_SDO, PSM_DAT2, PSM_DAT3

) SDCLK1(GPIO22), SDCMD1(GPIO023), SDAT13(GP1027), SDAT12(GP1026), SDAT11(GPIO025), SDAT10(GPI1024),

) SDRCLK

)

)

=

RTCINT

EXDO(GPI0O46), EXD1(GPI047), EXD2(GPI048), EXD3(GP1049), EXD4(GPIO4A), EXD5(GPIO4B), EXD6(GPIO4C), EXD7(GPI04D),

EXD8(GPIO4E), EXD9(GPIO4F), EXD10(GPIO50), EXD11(GPIO51), EXD12(GPI0O52), EXD13(GPI0O53), EXD14(GPI054),

EXD15(GPI1055), EXA1(GP1032), EXA2(GPI033), EXA3(GPI034), EXA4(GPI035), EXA5(GPI036), EXAB(GPI037), EXA7(GPI038),

EXA8(GPIO39), EXA9(GPIO3A), EXA10(GPIO3B), EXA11(GPIO3C), EXA12(GPIO3D), EXA13(GPIO3E), EXA14(GPIO3F),

EXA15(GP1040), EXA16(GP1041), EXA17(GPI1042), EXA18(GP1043), EXA19(GPI0O44), EXA20(GPIO45), NRD(GPIO17),

NLBEXAO0(GPIO16), NHBNWRH(GPI031), NWRENWRL(GPIO30), SDRDATA0, SDRDATA1, SDRDATA2, SDRDATA3, SDRDATA4,

SDRDATA5, SDRDATA6, SDRDATA7, SDRDATAS8, SDRDATA9, SDRDATA10, SDRDATA11, SDRDATA12, SDRDATA13, SDRDATA14,

SDRDATA15, Keyint0, Keyint1, Keyint2

NCS1(GPIO10), NCS0(GPI006), XTALINFO1, XTALINFOO, SWDIO(GPIO59)

DOUT1(GPIO15), BCK1(GPIO13), MCLKO(GPIO18), LRCK1(GPIO14), BCKO(GPIO19), LRCKO(GPIO1A), DINO(GPIO1B),

DOUTO(GPIO1C), SCL1(GPIO2B), SDA1(GPIO2C), TCLKAO(GPIO00), TCLKBO(GPIO01), SDOO(GPIO1F), SCKO(GPIO1D),

SCLO(GPIO07), SDIO(GPIO1E), SDAO(GPIO08), EXTINT2E(GPIO2E), EXTINT2F(GPIO2F), TXD2(GPIO0B), RXD2(GPIO0C),

TIOCB00(GP1002), SWDCLK(GPI058), SDWP1(GPI021), SDCD1(GP1020), SDRADDR11(GPIO2D), SDRADDR12(GPIO2A),

SDWP2(GPI028), SDCD2(GPI029)

SDCLK1(GPIO22), SDCMD1(GPI023), SDAT13(GPI027), SDAT12(GPI1026), SDAT11(GPIO25), SDAT10(GPI0O24),

SDCLK2(GPI0O09), SDCMD2(GPIO0A), SDAT23(GPI057), SDAT22(GPIO56), SDAT21(GPI005), SDAT20(GPI1004), PSM_SCK,

PSM_CS, PSM_SDI, PSM_SDO, PSM_DAT2, PSM_DAT3, BMODEO, BMODE 1

(23) SDCMDO0, SDAT03, SDAT02, SDAT01, SDAT00, SFCK(GPIOOD), SFDI(GPIOOE), SFDO(GPIOOF), SFWP(GPIO11),
SFHOLD(GPIO12), TIOCBO01(GPIO03)

(24) LOUT (used as GPLOUT)

(25) ROUT (used as GPROUT)

(20
@1

=

(22

-

27.Set DAMPCTL register as below.
— DZCTL: DSLEEP = 1. (don't care DSL value)
- DZINP: DZINP13 = 1, other DZINPx = 0
This DC characteristics can be applied while Class—D AMP used as GPO.
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PLL Characteristics
PLL1 (System)

Table 23. PLL1 (SYSTEM)

LC823455

Vdd1 (Note 28) = 0.95 to 1.155 V, AVddPLL1 (Note 28) = 0.95 to 1.155 V, Ta = -20°C to +65°C

Item Symbol Condition Min Typ Max Unit
VCO control voltage VCNT1 0 AVddPLLA1 \Y
The VCO highest oscillation Fmax 400 MHz
frequency
The VCO lowest oscillation Fmin 100 MHz
frequency
Phase comparison frequency Fref 10 MHz
(Note 29)
PLL lock time (Note 29) Tlock1 Internal loop filter 0.61 ms
(Note 30) Fref = 1.0 MHz, 1.2 MHz
Tlock2 External loop filter 1.25 ms
(Note 30) Fref = 1.0 MHz, 1.2 MHz
Jitter (Note 29) Jitter VCO frequency = 400 MHz +5.94 +10.1 %

28.Power up and power down timing of AVddPLL1 and Vdd1 should be as close as possible.
29. Electrical specifications are based on simulation results.
30.PLL lock time and appropriate LPF circuit depend on phase comparison frequency (Fref).

Table 24. PLL1 SETTING FOR XT1 OSCILLATION

XT1 Frequency VCO Frequency PLLA1 PLL1 Phase Comparison
[MHZ] [MHZz] Divide M Multiply N Frequency Fref [MHz]
12 100 to 400 12 100 to 400 1.0
19.2 100.8 to 399.6 16 84 to 333 1.2
24 100 to 400 24 100 to 400 1.0

www.onsemi.com
60



http://www.onsemi.com/

LC823455

Table 25. LOOP FILTER FOR PLL1

Xtal PLL1 R1[kQ] R2[kQ] C1[pF] C2[pF]
i Note 31 Note 31
Loop Oscillation, multiply N s3 52 $1 S0 ( ) ( ) (Note 31) (Note 31)
filter Fref min max (Note 31) | (Note31) | (Note31) | (Note31) typ typ typ typ
Internal XT1 =12 MHz, 1440 - 1 1 1 1 - - - -
Fref =1.0 MHz
1008 1439 1 1 1 0
XT1=19.2 MHz,
d 1007 1 1 1
Fref = 1.2 MHz 698 0o 0
485 697 1 1 0 0
XT1 =24 MHz,
338 484 1 0 1 1
Fref = 1.0 MHz
234 337 1 0 1 0
163 233 1 0 0 1
114 162 1 0 0 0
80 113 0 1 1 1
55 79 0 1 1 0
38 54 0 1 0 1
27 37 0 1 0 0
19 26 0 0 1 1
13 18 0 0 1 0
9 12 0 0 0 1
- 8 0 0 0 0
External XT1 =12 MHz, - - 6.8 330 3300
Fref = 1.0 MHz (Note 32) (Note 32) (Note 32)
XT1 =19.2 MHz,
Fref=1.2 MHz
XT1 =24 MHz,
Fref =1.0 MHz

31.Regarding internal loop filter use, appropriate loop filter parameters need to be selected according to PLL1 multiply N value. Regarding
external loop filter use, the loop filter parameters need to be attached externally.
32.Each value must be supplied by external register and capacitor. Refer to PLL1 (System) in Application.
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Audio PLL

Table 26. AUDIO PLL

Vdd1 (Note 33) = 0.95to 1.155 V, AVddPLL2 (Note 33) = 0.95t0 1.155 V, Tp = -20°C to +65°C

LC823455

Item Symbol Condition Min Typ Max Unit
VCO control voltage VCNT2 0 AVddPLL2 \Y
The VCO Fmax 150 MHz
highest oscillation
frequency
The VCO Fmin 95 MHz
lowest oscillation
frequency
Phase comparison Fref 10 MHz
frequency (Note 34)
PLL lock time Tlock1 Internal loop filter 15.4 ms
(Note 34) (Note 35) Fref = 96 KHz, 19.2 KHz, 768 KHz,
153.6 KHz, 192 KHz, 38.4 KHz
Tlock2 External loop filter 7.7 ms
(Note 35) Fref = 96 KHz, 19.2 KHz, 768 KHz,
153.6 KHz, 192 KHz, 38.4 KHz
Jitter (Note 34) Jitter1 VCO frequency = 98.304 MHz +2.88 +4.9 %
Jitter2 VCO frequency = 135.4752 MHz +3.41 5.8 %
Jitter3 VCO frequency = 147.456 MHz +3.59 6.1 %
33.Power up and power down timing of AVddPLL2 and Vdd1 should be as close as possible.
34.Electrical specifications are based on simulation results.
35.PLL lock time and appropriate LPF circuit depend on Phase comparison frequency (Fref).
Table 27. PLL2 SETTING FOR XT1 OSCILLATION
XT1 Frequency VCO Frequency Sampling PLL2 PLL2 Phase Comparison
[MHZ] [MHZz] (Note 36) Frequency Fs Divide M Multiply N Frequency Fref [KHz]
12 98.304 8 KHz 125 1024 96
16 KHz
32 KHz
64 KHz
128 KHz
135.4752 11.025 KHz 625 7056 19.2
22.05 KHz
441 KHz
88.2 KHz
176.4 KHZ
147.456 12 KHz 125 1536 96
24 KHZ
48 KHz
96 KHz
192 KHz

www.onsemi.com
62



http://www.onsemi.com/

LC823455

Table 27. PLL2 SETTING FOR XT1 OSCILLATION (continued)

XT1 Frequency
[MHZz]

VCO Frequency
[MHz] (Note 36)

Sampling
Frequency Fs

PLL2
Divide M

PLL2
Multiply N

Phase Comparison
Frequency Fref [KHz]

19.2

98.304

8 KHz

16 KHz

32 KHz

64 KHz

128 KHz

25

128

768

135.4752

11.025 KHz

22.05 KHz

44.1 KHz

88.2 KHz

176.4 KHZ

125

882

153.6

147.456

12 KHz

24 KHZ

48 KHz

96 KHz

192 KHz

25

192

768

24

98.304

8 KHz

16 KHz

32 KHz

64 KHz

128 KHz

125

512

192

135.4752

11.025 KHz

22.05 KHz

44.1 KHz

88.2 KHz

176.4 KHZ

625

3528

38.4

147.456

12 KHz

24 KHZ

48 KHz

96 KHz

192 KHz

125

768

192

36.VCO frequency = 768xFsxn (n = 16, 8, 4, 2, and 1)
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Table 28. PLL2 SETTING FOR BCLK

LC823455

BCLK Frequency VCO Frequency Sampling PLL2 PLL2 Phase Comparison
[MHZz] [MHz] (Note 37) Frequency Fs Divide M Multiply N Frequency Fref [KHz]
32Fs 0.256 98.304 8 KHz 1 384 256
0.512 16 KHz 2
1.024 32 KHz 4
2.048 64 KHz 8
4.096 128 KHz 16
0.3528 135.4752 11.025 KHz 1 384 352.8
0.7056 22.05 KHz 2
1.4112 44.1 KHz 4
2.8224 88.2 KHz 8
5.6448 176.4 KHZ 16
0.384 147.456 12 KHz 1 384 384
0.768 24 KHZ 2
1.536 48 KHz 4
3.072 96 KHz 8
6.144 192 KHz 16
48Fs 0.384 98.304 8 KHz 1 256 384
0.768 16 KHz 2
1.536 32 KHz 4
3.072 64 KHz 8
6.144 128 KHz 16
0.5292 135.4752 11.025 KHz 2 512 264.6
1.0584 22.05 KHz 4
2.1168 44.1 KHz 8
4.2336 88.2 KHz 16
8.4672 176.4 KHZ 32
0.576 147.456 12 KHz 2 512 288
1.152 24 KHZ 4
2.304 48 KHz 8
4.608 96 KHz 16
9.216 192 KHz 32
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Table 28. PLL2 SETTING FOR BCLK (continued)

LC823455

BCLK Frequency VCO Frequency Sampling PLL2 PLL2 Phase Comparison
[MHZz] [MHZ] (Note 37) Frequency Fs Divide M Multiply N Frequency Fref [KHz]
64Fs 0.512 98.304 8 KHz 2 384 256
1.024 16 KHz 4
2.048 32 KHz 8
4.096 64 KHz 16
8.192 128 KHz 32
0.7056 135.4752 11.025 KHz 2 384 352.8
1.4112 22.05 KHz 4
2.8224 441 KHz 8
5.6448 88.2 KHz 16
11.2896 176.4 KHZ 32
0.768 147.456 12 KHz 2 384 384
1.536 24 KHZ 4
3.072 48 KHz 8
6.144 96 KHz 16
12.288 192 KHz 32

37.VCO frequency = 768xFsxn (n = 16, 8, 4, 2, and 1)
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Table 29. LOOP FILTER FOR PLL2
R1[kQ] R2[kQ] C1[pF] C2[pF]
(Note 38) (Note 38) Note 38, Note 38,
Loop XT1 or vco Fref s3 s2 st S0 ( ) ( )
filter BCLK [MHz] [KHz] | (Note 38) (Note 38) (Note 38) (Note 38) typ typ typ typ
Internal XT1 = 98.304 96 0 1 1 0 - - - -
12 MHz
135.4752 19.2 1 0 0 1
147.456 96 0 1 1 0
XT1 = 98.304 768 0 0 1 0
19.2 MHz
1354752 | 153.6 0 1 1 0
147.456 768 0 0 1 0
XT1 = 98.304 192 0 1 0 1
24 MHz
135.4752 38.4 1 0 0 0
147.456 192 0 1 0 1
BCLK = 98.304 256 0 0 1 1
32Fs
135.4752 | 352.8 0 0 1 1
147.456 384 0 0 1 1
BCLK = 98.304 384 0 0 1 1
48Fs
135.4752 | 264.6 0 0 1 1
147.456 288 0 0 1 1
BCLK = 98.304 256 0 0 1 1
64Fs
135.4752 | 352.8 0 0 1 1
147.456 384 0 0 1 1
External XT1 = 98.304 96 - - 17.4 348 19100
12 MHz (Note 39) (Note 39) (Note 39)
135.4752 19.2
147.456 96
XT1 = 98.304 768 5.97 370 20300
19.2 MHz (Note 39) (Note 39) (Note 39)
1354752 | 153.6
147.456 768
XT1 = 98.304 192 12.3 348 19300
24 MHz (Note 39) (Note 39) (Note 39)
135.4752 38.4
147.456 192

38.Regarding internal loop filter use, appropriate loop filter parameters must be selected according to this table. Regarding external loop filter
use, the loop filter parameters need to be attached externally.
39.Each value need to be supplied by external register and capacitor. Refer to PLL2 (Audio) in Application.
External loop filter depends on XT1 frequency regardless of whether BCLK = 32 Fs, 48Fs, or 64 Fs is used in PLL2.

Class-D AMP

Table 30. CLASS-D AMP
(AvddDAMPL = AVddDAMPR = 1.5V, Tp = 25°C)

Item

Symbol

condition

Min

Typ

Max

Unit

On resistance

Ron

on resistance is set to minimum by

register (Note 40)

0.61

2.57

40. Set 0x3ff00 to Drivability set register DZINP in “DAMPCTL” described in the “Audio Functions User’s Manual”.
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XTAL Characteristics

Table 31. XTAL CHARACTERISTICS
(Vdd1 (Note 41) = 0.95 to 1.155 V, VddXT1 = 0.95 to 1.155 V, Tp = ~20°C to +65°C)

Item Symbol Min Typ Max Unit

Frequency Fmax 12 24 MHz

41.Power up and power down timing of VddXT1 and Vdd1 should be as close as possible. Note that the oscillation frequency of XT1 that can
be used with this product depends on the following table.

Table 32. XT1 FREQUENCY

Available Frequency of XT1 (Means Available)

Function to be Used 12 MHz 19.2 MHz 24 MHz Other than the left
All functions P P P (Note 42)

42.The frequencies of XT1 other than 12MHz, 19.2MHz, and 24MHz are not available, because some clock frequencies for PLL are determined
internally based on the XTALINFO[1:0] terminal input during ROM boot.

XTALINFO[1:0] terminal input may be set to a frequency
of 12 MHz, 19.2 MHz, or 24 MHz.

12bit ADC Converter Characteristic

Table 33. 12BIT ADC CONVERTER CHARACTERISTIC
(Vdd1 =0.95t0 1.155 V, AVddADC = 1.70 to 1.95 V, T = -20°C to +65°C)

Item Symbol Condition Min Typ Max Unit Pin applied
ADC power supply voltage AVDH 1.70 1.95 \'% AVddADC
ADC GND voltage AVDL 0 \% AVssADC
Analog input voltage SIN AVDL AVDH \% SIN[7: 0]
ADC resolution BIT 12 Bit SIN[7: 0]
ADC operating clock frequency Fclk fSPEED = 0 (Note 44) 16 MHz
(Note 43) fSPEED = 1 (Note 44) 3.2 MHz
ADC conversion time Tc 22 Cycle
ADC sample rate Fs fSPEED = 0 (Note 44) 727 KS/s
fSPEED = 1 (Note 44) 145 KS/s
Differential Linearity Error (Note 43) DNL -2 2 LSB SIN[7: O]
Linearity Error (Note 43) INL -3 3 LSB SIN[7: 0]

43.Electrical specifications are based on simulation results.
44.Speed control bit in “ADC” described in the “System Functions User’s Manual ”.

USB2.0 PHY Characteristics

The USB-PHY supports the following standards.
® Universal Serial Bus Specification, Revision 2.0 (for Device only)

® Battery Charging Specification, Revision 1.2
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AC CHARACTERISTICS

Reset

® [Condition]

LC823455

Vdd1 =095V 1t01.155V,Vdd2=1.7V1t01.95Vor2.7Vto 3.6 V, Tp = -20°C to +65°C
External load 15 pF to 40 pF

NRES

tRESWA1

0/

Figure 7. AC Characteristic — Reset

Table 34.
ltem Symbol Condition Min Typ Max Unit
Resetting active period tRESWA1 Time after Vdd* reaches to 400 - - us
recommended operating voltage
*Refer to the “INTC” chapter in the “System Functions User’s Manual” for more detail in case of using noise filter, etc.
External Interrupt
® [condition]
Vddl =0.95 Vto 1.155 V, Vdd2, VddSD1 = 1.7 t0 1.95 Vor 2.7 V to 3.6 V, Ta = =20°C to +65°C
External load 15 pF to 40 pF
tEXINTW
EXTINTxx
Figure 8. AC Characteristic — External Interrupt
Table 35.
ltem Symbol Condition Min Typ Max Unit
Pulse width of external interrupt tEXINTW Set of interruption factor not use noise 2 - - T

filter function

45.T: BASICCLK clock rate (frequency = Farm).
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12C

® [Condition]
Vddl1 =095V t01.155V,Vdd2=1.7V1t01.95Vor2.7Vto3.6V, Ta =-20°C to +65°C
External load 15 pF to 40 pF

SDA / X x ‘f / \
{SUDAT -t -
i e ;5 tr » > @t |4- tHDSTA tr =] tBUF
W - =
> \_ _/ \_
~ - - - -
> tHD:STA < < tSU;STA e tSUSTO ] |-

tHD;DAT tHIGH

Figure 9. AC Characteristic - 12C

Table 36.
Standard mode Full mode

Item Symbol Min Max Min Max Unit
SCLK frequency fSCL 0 100 0 400 kHz
Hold time START (repetition) condition tHD;STA 4.0 - 0.6 - us
(After this period, the first clock pulse is generated.)
Low period of SCLK tLOW 4.7 - 1.3 - us
High period of SCLK tHIGH 4.0 - 0.6 - us
Setup time of repetition START condition tSU;STA 4.7 - 0.6 - us
Data hold time: tHD;DAT 5.0 3.45 0 0.9 us
(for master in accordance with CBUS)
Data setup time tSU;DAT 250 - 100 - ns
Rise time SDA and SCLK Tr - 1000 - 300 ns
Fall time SDA and SCLK Tf - 300 - 300 ns
Setup time of STOP condition tSU;STO 4.0 - 0.6 - us
Time of bus release between STOP and START condition tBUF 4.7 - 1.3 - us
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SPI Interface

® [Condition]
Vddl =095V t01.155V,Vdd2=1.7V1t01.95Vor2.7Vto 3.6V, Ta = -20°C to +65°C
External load 15 pF to 40 pF

SCKo \: / \t / \

1
)

1
X tds 1 tdh X

) Lz -

SDIo ; ' M g .
' % ' '
' >'< ! X '
SDOO0 ' ! T ' ]
! tddo :
— ,
]

46.Polarity of SCK is changed, SCK of figure is inversed.

Figure 10. AC Characteristic - SPI Interface

Table 37.
Item Symbol min typ max unit

SCLK rate tSCK 8 - T

SCLK LOW time tSCKL 4 - T

SCLK HIGH time tSCKH 4 - T

data setup time tds 2 - T

data hold time tdh 2 - T

data delay time tddo - 2 T

47.T: APB CLK rate (frequency = Fapb).

Serial Flash Interface

® [Condition]
Vdd1 =0.95Vt01.155V,Vdd2=1.7Vt01.95Vor2.7V1to3.6 V, Tp = -20°C to +65°C
External load 6 to 30 pF

Clock N\ / N I
(from SoC) |
tisu tiH
Input
(to SoC)
Out put ]
(from SoC)
toDLY(min)
tOoDLY(max)

Figure 11. AC Characteristic - Serial Flash Interface
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® [Applied Pin]
— Clock: SCK1
— Output: SDI1, SDO1, SWP1, SHOLD1, QSCS output
— Input: SDI1, SDO1, SWP1, SHOLD1 input

Table 38.
1/0 Voltage (Vdd2) 27Vto3.6V 1.7Vto1.95V
12 pF to 26 pF /10 mA 23 pF to 30 pF / 8 mA
External Load / I/O Drivability 6 pF to 12 pF /8 mA 10 pF to 23 pF /4 mA
ltem | symbol Min Max Min Max Unit

SFIFSEL2 = 0 (Note 48)

Input setup time tisu 45 - 45 - ns
Input hold time tiH 6.0 - 6.0 - ns
Output Delay time toboLy 1.0 5.5 1.0 5.5 ns

SFIFSEL2 = 1 (Note 48)

Input setup time tisu 4.8 - 4.8 - ns
Input hold time tin 7.0 - 7.0 - ns
Output Delay time tobLy 1.0 6.8 1.0 6.8 ns

48.SFIFSEL2 is the value of S-Flash I/F select register (SFIFSEL) bit2 described in “System Controller” described in the “System Functions
User’s Manual”.

XMC External Memory Bus Timing

® [Condition]
Vddl =095V to 1.155V,Vdd2 =2.7 V10 3.6 V, Tp = -20°C to +65°C
External load 15 pF to 40 pF

External Memory Bus Read
TEXCYC
PHI x EZ—L x
(BASIC clock)
kK—| Texacct
EXA[20:1] X
NCS0, NCS1, K—>| Texacc2
NHBNWRH, N
NLBEXAO N /
TEXACC3 TEXRSW
NRD
TexRDS
TEXRDH
EXD[15:0]

Figure 12. AC Characteristics - External Memory Bus Read Timing
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External Memory Bus Write

LC823455

PHI
(ARM AHB clow

TEXWSSA™S TEXWSH
EXA[20 :1] ><
NCSO0, NCS1 —\
NHBNWRH, N /|
NLBEXAO TEXWSSCS TEXWSH
Texwsw
NWRENWRL X ¥
TexwDs sk TEXWDH
EXD[15 :0]
Figure 13. AC Characteristics - External Memory Bus Write Timing
Table 39.
ltem Symbol Min Typ Max Unit
CPU clock cycle time Texcyc - 1T - ns
Texacci - - 13 ns
Read data access time Texacc2 - - Tacs + 13 ns
Texaccs - - Tacs + Tcos + 12 ns
Read data setup time TEXRDS 20 - - ns
Read data hold time TEXRDH 0 - - ns
Read strobe pulse width TEXRSW Tpgwt + 1 Tgyp - 12 - - ns
Write strobe pulse width Texwsw Tpgwt +1 Tgyp - 5 - - ns
Write address setup time TeExXwssA Tacs + Tcos + 0.5 Tgyp — 10 - - ns
Write strobe setup time Texwsscs Tcos + 0.5 Tgyp - 5 - - ns
Write strobe hold time TeExXWSH Teoh + 0.5 Tgyp - 5 - - ns
Write data setup time TexwDs Tcos + Tpgwt + 1 Tgyp - 10 - - ns
Write data hold time TexwDH Tecoh + 0.5 Tgyp - 10 - Tcoh + 0.5 Tgyp ns

49.T: BASIC clock rate (frequency = Farm).
Regarding Tacs, Tcos, Tpgwt, Tcoh, refer to the “XMC” chapter in the “System Functions User’s Manual”.
Even when Tpgwt (programmable wait register) = 1, equivalent to Tpgwt = 0.
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SDRAM Interface

® [Condition]

Vddl1 =095V t01.155V,Vdd2=1.7Vt01.95Vor2.7 V10 3.6 V, Tp = -20°C to +65°C
External load 5 to 15 pF

Clock \

tiIsu tiH
>

Input
(to SoC)

Output
(from SoC)
e
tobLy
Figure 14. AC Characteristics - SDRAM Interface

® [Applied Pin]
— Clock: SDRCLK

— Output: SDRCKE, SDRCS, SDRWE, SDRCAS, SDRRAS, SDRDQM]1:0], SDRADDR][10:0], SDRBA[1:0],
SDRDATA[15:0] output

— Input: SDRDATA[15:0] input

Table 40.
I/O Voltage (Vdd2) 27Vto3.6V 1.7Vto1.95V
External Load 5 pF to 15 pF
1/0 Drivability 8 mA 8 mA
ltem Symbol Min Max Min Max Unit

Input set-up time tisu 2.8 - 2.8 - ns
Input hold-up time tiH 1.8 - 1.8 - ns
Output Delay time tobLy 1.6 3.4 1.6 3.4 ns

50.Address becomes valid 1 cycle before the timing when CS becomes active. Address is stable while CS is active.
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PSRAM Interface

® [Condition]

LC823455

Vdd1 =095V 1t01.155V,Vdd2=1.7V1t01.95Vor2.7Vto 3.6 V, Tp =-20°C to +65°C

External load 6 to 30 pF

Clock

(from SOo0C) —

Input
(to SoC)

Output

(from SoC)

® [Applied Pin]
- Clock: PSM_SCK

tisu

N ]

ti

i

|tODLY(max)

&P {ODLY(min)

Figure 15. AC Characteristics - PSRAM Interface

— Output: PSM_SDI, PSM_SDO, PSM_DAT2, PSM_DAT3, PSM_CS
— Input: PSM_SDI, PSM_SDO, PSM_DAT2, PSM_DAT3

Table 41.
1/0 voltage (Vdd2) 2.7V to 3.6V 1.7V to 1.95V
12pF to 26pF / 10mA 23pF to 30pF / 8mA
External load / I/O drivability 6pF to 12pF / 8mA 10pF to 23pF / 4mA
Item Symbol Min Max Min Max Unit

Input setup time tisu 412 - 3 - ns
Input hold time tiH 1.5 - 1.5 - ns
Output Delay time tobLy 2 7 2 7 ns
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PCM Timing

® [Condition]

LC823455

Vddl =095V t01.155V,Vdd2=1.7V1t01.95Vor2.7Vto 3.6V, Ta = -20°C to +65°C
External load 5 pF to 15 pF

Master Mode

BCK

DIN

LRCK

DOUT

® [Applied Pin]

tBCKIL tBCKIH
g
tD NS‘ tDINH
< iLRCKO >
A%
/IN\
tDOUT

- Clock: BCKO, BCK1
— Output: LRCKO, LRCK1, DOUTO0, DOUT1
— Input: DINO, DIN1

Figure 16. Master Mode

Table 42.
1/0 Voltage (Vdd2) 27Vto3.6V 1.7Vto1.95V
8 pFto 15 pF /8 mA 8 pFto 15 pF /8 mA
External Load / I/O Drivability 5pFto8pF/4 mA 5 pFto 8 pF /4 mA
Iltem Symbol Min Max Min Mix Unit
BCKI Low period tBCKIL 38.0 - 38.0 - ns
BCKI High period tBCKIH 38.0 - 38.0 - ns
DIN setup time tDINS 8.0 - 8.0 - ns
DIN hold time tDINH 9.0 - 8.0 - ns
LRCK delay time tLRCKO -13.0 13.0 -11.5 11.5 ns
DOUT delay time tDOUT -13.0 13.0 -11.5 11.5 ns
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Slave Mode

tBCKIL tBCKIH

y

N

BCK J
tﬂﬂa < tDINH >
“ X X X
tLRCKIS o Jlq  tLRCKIH >
LRCK >< ><
tDOUT

DouT ><

Figure 17. Slave Mode

® [Applied Pin]
- Clock: BCKO0, BCK1
— Output: DOUTO0, DOUT1
— Input: LRCKO, LRCK1, DINO, DIN1

Table 43.
1/0 Voltage (Vdd2) 27Vto3.6V 1.7Vto1.95V
8 pF to 15 pF /8 Ma 8 pF to 15 pF /8 mA
External Load / I/O Drivability 5pFto8pF/4 mA 5 pFto8 pF/4 mA
Item Symbol Min Max Min Max Unit
BCKI Low period tBCKIL 30.0 - 30.0 - ns
BCKI High period tBCKIH 30.0 - 30.0 - ns
DIN setup time tDINS 8.0 - 8.0 - ns
DIN hold time tDINH 8.0 - 8.0 - ns
LRCK setup time tLRCKIS 8.0 - 8.0 - ns
LRCK hold time tLRCKIH 8.0 - 8.0 - ns
DOUT delay time tDOUT -13.0 13.0 -11.5 11.5 ns
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SD Card Interface Timing

® [Condition]
Vddl =0.95 V to 1.155 V, VddSDO, VddSD1 = 1.7 Vto 1.95 Vor 2.7 Vt0 3.6 V, Ta = -20°C to +65°C
External load 6 to 40 pF

Normal (Default) Mode
tpp
< »
twi twH
_ —P
Clock N\ /
(from SoC)
tTHL tTLH
tisu tiH
P

Input
(to SoC)
Out put
(from SoC)

—>

tODLY(max) toDLY(min)

Figure 18. Normal (Default) Mode

® [Applied Pin]
— Clock: SDCLKO, SDCLK1, SDCLK2
- Output: SDCMDO0, SDCMD1, SDCMD2, SDAT0[3:0], SDAT1[3:0], SDAT2[3:0]
— Input: SDCMDO, SDCMD1, SDCMD2, SDAT0[3:0], SDAT1[3:0], SDAT2[3:0]

Table 44.
1/0 Voltage (VddSDO, VddSD1) 27Vto3.6V
12 pF to 40 pF / 10 Ma
External Load / I/O Drivability 6 pFto 12 pF/8 mA
ltem Symbol Min Max Unit
Clock Frequency fep 0 25 MHz
Clock low time twiL 10 - ns
Clock high time twH 10 - ns
Clock rise time tTLH - 10 ns
Clock fall time THL - 10 ns
Input set-up time tisu 5.9 - ns
(from SD to SoC)
Input hold-up time tin 0 - ns
(from SD to SoC)
Output Delay time during tobLy 5.1 14.0 ns
Data Transfer Mode
(from SoC to SD)
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High—-Speed Mode

® [Applied Pin]

LC823455

tpp
<
twi twH
Clock
(from SoC)
tTHL tTLH
tisu tiH
>
Input
(to SoC)
Out put
(from SoC)
toDLY(max)

topLY(min)

Figure 19. High-Speed Mode

— Clock: SDCLKO, SDCLK1, SDCLK2

— Output: SDCMDO, SDCMD1, SDCMD2, SDATO[3:0], SDAT1[3:0], SDAT2[3:0]

— Input: SDCMDO, SDCMD1, SDCMD2, SDATO[3:0], SDAT1[3:0], SDAT2[3:0]

Table 45.

I/O Voltage (VddSDO, VddSD1)

27Vto3.6V

External Load / I/O Drivability

12 pF to 40 pF / 10 mA

6 pF to 12 pF /8 mA

Iltem Symbol Min Max Unit
Clock Frequency fpp 0 50 MHz
Clock low time twi 7 - ns
Clock high time twH 7 - ns
Clock rise time tTLH - 3 ns
Clock fall time tTHL - 3 ns
Input set-up time tisu 5.9 - ns
(from SD to SoC)
Input hold-up time tin 2.5 - ns
(from SD to SoC)
Output Delay time tobLy 14.0 2.0 ns
(from SoC to SD)
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SDR25 Mode
tpp
< »
Clock \ /
(from SoC)
tTHL tTLH
tisu tiH

Input
(to SoC)
Out put
(from SoC)

—>

tODLY(max) toDLY(min)

Figure 20. SDR25 Mode

® [Applied Pin]
- Clock: SDCLKO, SDCLK1, SDCLK2
- Output: SDCMDO0, SDCMD1, SDCMD2, SDAT0[3:0], SDAT1[3:0], SDAT2[3:0]
— Input: SDCMDO, SDCMD1, SDCMD2, SDATO0[3:0], SDAT1[3:0], SDAT2[3:0]

Table 46.
1/0 Voltage (VddSDO, VddSD1) 1.7Vto1.95V
23 pF to 30 pF / 8 mA
15 pF to 23 pF /4 mA
External Load / I/O Drivability 10 pF to 15 pF /2 mA
ltem Symbol Min Max Unit
Clock Frequency fpp 0 50 MHz
Clock rise time tTLH - 2.9 ns
Clock fall time tTHL - 2.9 ns
Input set-up time tisu 5.9 - ns
(from SD to SoC)
Input hold-up time tin 1.5 - ns
(from SD to SoC)
Output Delay time tobLy 0.9 17.0 ns
(from SoC to SD)
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SDR50 Mode
tpp
< »
Clock \ /
(from SoC
tTHL tTLH
tisu tiH

Input
(to SoC)
Out put
(from SoC)

—>

tODLY(max) toDLY(min)

Figure 21. SDR50 Mode

® [Applied Pin]
- Clock: SDCLKO, SDCLK1, SDCLK2
- Output: SDCMDO0, SDCMD1, SDCMD2, SDAT0[3:0], SDAT1[3:0], SDAT2[3:0]
— Input: SDCMDO, SDCMD1, SDCMD2, SDATO0[3:0], SDAT1[3:0], SDAT2[3:0]

Table 47.
1/0 Voltage (VddSDO, VddSD1) 1.7Vto1.95V
23 pF to 30 pF / 8 mA
15 pF to 23 pF /4 mA
External Load / I/O Drivability 10 pF to 15 pF /2 mA
Item Symbol Min Max Unit
Clock Frequency fpp 0 57 MHz
Clock rise time tTLH - 2.9 ns
Clock fall time tTHL - 2.9 ns
Input set-up time tisu 8.0 - ns
(from SD to SoC)
Input hold-up time tin 1.4 - ns
(from SD to SoC)
Output Delay time tobLy 0.9 14.6 ns
(from SoC to SD)
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DDR50 Mode
tpp
>
tTLH
Clock I
(from SoC)
tTHL
tisu | tiH tisu | tH

Input
(to SoC)

tODLY (min) tODLY (min)
Out put
(from SoC) >

toDLY(max) toDLY(max)

Figure 22. DDR50 Mode

® [Applied Pin]
— Clock: SDCLKO, SDCLK1, SDCLK2
- Output: SDCMDO0, SDCMD1, SDCMD2, SDATO0[3:0], SDAT1[3:0], SDAT2[3:0] output
— Input: SDCMDO, SDCMD1, SDCMD2, SDAT0[3:0], SDAT1[3:0], SDAT2[3:0] input

Table 48.
1/0 Voltage (VddSDO, VddSD1) 1.7Vto1.95V
23 pF to 30 pF / 8 mA
15 pF to 23 pF /4 mA
External Load / I/O Drivability 10 pF to 15 pF /2 mA
ltem Symbol Min Max Unit
Clock Frequency fpp 0 40 MHz
Clock rise time tTLH - 29 ns
Clock fall time THL - 2.9 ns
Input set-up time tisu 5.0 - ns
(from SD to SoC)
Input hold-up time tiH 1.4 - ns
(from SD to SoC)
Output Delay time tobLy 0.9 9.5 ns
(from SoCl to SD)

www.onsemi.com
81



http://www.onsemi.com/

LC823455

eMMC Interface Timing

® [Condition]

Vddl =0.95 Vto 1.155 V, VddSDO, VddSD1 = 1.7 Vto 1.95 Vor 2.7 Vto 3.6 V, Tp = =20°C to +65°C

External load 6 to 40 pF
Normal (Default) Mode
tpp
>
tTLH
Clock \I
(from SoC)
tTHL
tisu | tiH tisu | tiH

Input
(to SoC)

tODLY(min) tODLY (min)
Out put < >
(from SoC)

tODLY(max) toDLY(max)

Figure 23. Normal (Default) Mode

® [Applied Pin]
- Clock: SDCLKO, SDCLK1, SDCLK2
— Output: SDCMDO0, SDCMD1, SDCMD?2, SDATO[3:0], SDAT1[3:0], SDAT2[3:0]
— Input: SDCMDO, SDCMD1, SDCMD2, SDAT0[3:0], SDAT1[3:0], SDAT2[3:0]

Table 49.
I/O Voltage (VddSDO, VddSD1) 27Vto 36V 1.7Vto 1.95V
23 pF to 30 pF /8 mA
12 pF to 40 pF /10 mA 15 pF to 23 pF / 4 mA
External Load / I/O Drivability 6 pF to 12 pF /8 mA 10 pF to 15 pF /2 mA
Item Symbol Min Max Min Max Unit
Clock Frequency fpp 0 26 0 26 MHz
Clock low time twi 10 - 10 - ns
Clock high time twH 10 - 10 - ns
Clock rise time trLH - 3 - 3 ns
Clock fall time tTHL - 3 - 3 ns
Input set-up time tisu 1.5 - 11.5 - ns
(from SD to SoC)
Input hold-up time tiH 9.0 - 9.0 - ns
(from SD to SoC)
Output Delay time tobLy 10.0 275 10.0 27.5 ns
(from SoC to SD)
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® [Applied Pin]
— Clock: SDCLKO, SDCLK1, SDCLK2

High—Speed SDR Mode

Clock
(from SoC)

Input
(to SoC)

Out put
(from SoC)

LC823455

twL | twH
tTHL tTLH
tisu tiH
P
—>
tODLY(max)

Figure 24. High-Speed SDR Mode

toDpLY (min)

— Output: SDCMDO, SDCMD1, SDCMD2, SDAT0[3:0], SDAT1[3:0], SDAT2[3:0]
— Input: SDCMDO, SDCMD1, SDCMD2, SDAT0[3:0], SDAT1[3:0], SDAT2[3:0]

Table 50.
1/0 Voltage (VddSDO, VddSD1) 27Vto3.6V 1.7Vto 195V
23 pF to 30 pF / 8 mA
12 pF to 40 pF /10 mA 15 pF to 23 pF / 4 mA
External Load / I/O Drivability 6 pF to 12 pF /8 mA 10 pF to 15 pF /2 mA
ltem Symbol Min Max Min Max Unit
Clock Frequency fpp 0 52 0 52 MHz
Clock low time twi 7 - 7 - ns
Clock high time twH 7 - 7 - ns
Clock rise time tTLH - 3 - 3 ns
Clock fall time tTHL - 3 - 3 ns
Input set-up time tisu 5.4 - 5.4 - ns
(from SD to SoC)
Input hold-up time tiH 3.0 - 3.0 - ns
(from SD to SoC)
Output Delay time tobLy 3.0 16.1 3.0 16.1 ns
(from SoC to SD)
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High—-Speed DDR Mode

Clock
(from SoC)

Input
(to SoC)

Output
(from SoC)

® [Applied Pin]

LC823455

tep >
<> trn
tTHL
tisu | tH tisu |t

—r—> [
tobLy(min) tobLy(min)
o ——
> «—>
tobLy(max) tobLy(max)

Figure 25. High-Speed DDR Mode

— Clock: SDCLKO, SDCLK1, SDCLK2
— Output: SDCMDO, SDCMD1, SDCMD2, SDAT0[3:0], SDAT1[3:0], SDAT2[3:0]
— Input: SDCMDO, SDCMD1, SDCMD2, SDAT0[3:0], SDAT1[3:0], SDAT2[3:0]

Table 51.
1/0 Voltage
(VddsDo, VddSD1) 27Vto3.6V 1.7Vto1.95V
23 pF to 30 pF / 8 mA
12 pF to 40 pF /10 mA 15 pF to 23 pF /4 mA

External Load / I/O Drivability

6 pFto 12 pF/8 mA

10 pF to 15 pF /2 mA

ltem Symbol Min Max Min Max Unit
Clock Frequency fpp 0 30 0 33 MHz
Clock rise time tTLH - 3 - 3 ns
Clock fall time tTHL - 3 - 3 ns
INPUT CMD
Input set-up time tisu 19.5 - 16.4 - ns
(from SD to SoC)
Input hold-up time tiH 2.4 - 2.4 - ns
(from SD to SoC)
OUTPUT CMD
Output Delay time tobLy 3.0 29.0 3.0 26.0 ns
(from SoC to SD)
INPUT DAT
Input set-up time tisu 9.6 - 8.1 - ns
(from SD to SoC)
Input hold-up time tiH 1.4 - 1.4 - ns
(from SD to SoC)
OUTPUT DAT
Output Delay time tobLy 25 14.1 25 12.6 ns
(from SoC to SD)
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Digital Mic Timing

® [Condition]
Vddl =095V t01.155V,Vdd2=1.7V1t01.95Vor2.7Vto 3.6V, Ta = -20°C to +65°C
External load 15 pF to 40 pF

tCY

DMCKO

tSU tHLD tSU tHLD
<

Figure 26. Digital Mic Timing

® [Applied Pin]
- Clock: DMCKOO0, DMCKO1
— Input: DMDINO, DMDIN1

Table 52.
Item Symbol Min Typ Max Unit
Period of clock cycle (Note 51) tCY - 3.25 MHz
Clock duty 60:40 40:60
Data setup time tSU 40 - ns
Data hold time tHLD 0 - ns

51.Internal clock and register setting.

UART Timing

® [Condition]
Vdd1l =0.95Vto 1.155V, Vdd2= 1.7V t0 1.95 Vor 2.7 V to 3.6 V, Tp = -20°C to +65°C
External load 10 pF to 30 pF (Vdd2 = 1.7 V to 1.95 V), 10 pF to 40 pF (Vdd2 =2.7 Vto 3.6 V)

CTS Timing

End of the last Stop Bit

Tsetupcts
Tdlycts

CTst I‘ II |
L 1|
1 ]
Ll = T
Start Parity / Stop , IStopl
TXD1 | ‘i bit /DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 X bit / bitt s |bi2]
| |
D5 X D6 X D7 ngirt'ty / | Sto|
CTS timing I I

Figure 27. CTS Timing
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® [Applied Pin]
— Input: CTS1
— Output: TXD1

Table 53.

ltem Condition Symbol Min Max Unit

Delay time Completing preparation to transmit the current Tdlycts - 6T+20 ns
TXD data by setting registers at CTS1 = high

From the negative edge

CTS Setup time From end of the last StopBit Tsetupcts | 3T+20 - ns
(not to transmit the next TXD data)

52.T: UART functional clock rate
53.1n using hardware flow control by CTS/RTS, if the CTS setup time above is NOT met, the next TXD data will be transmitted at the time of

having prepared it regardless of the CTS level.

RTS Timing

End of the last Stop Bit

1.5Bit

start - L—
RXD1 \ bi /DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 X pg‘i;"y/ JeP f,ifzp\
. |

start ity
\bn/DoXD1XDaXD3XD4XD5XDGXD7XP¢i'tIty o

)

L}

Tdlyrts 'I I

RTS1 I
LA
I

RTS timing
Figure 28. RTS Timing
® [Applied Pin]

— Input: RXD1
— Output: RTS1

Table 54.
Iltem Condition Symbol Min Max Unit
Delay Time Receiving the current RXD data with 15 bytes of data existing in the Tdlyrts - 4T+20 ns

Reception FIFO or Receiving the current RXD data without using

Reception FIFO
From 1.5 bits before the end of the last StopBit

54.T: UART functional clock rate
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APPLICATION

XTAL

For oscillation

)
Y

XIN R1 XOouT

WV

R2

—]

/jjm /;;CZ

Figure 29. For Oscillation

Table 55.
XT1 XTRTC
Symbol XIN1/XOUTA XIN32K/XOUT32K
24MHz 32.768 KHz
Example of RIVER ELETEC RIVER ELETEC

crystal device FCX-07L TFX-03

R1 Open 10 MQ
R2 0Q 0Q
C1 10pF 18pF
Cc2 10pF 18pF

55. Optimize the circuit constant for each product when you use this oscillation cell and ask to the manufacturer of the crystal device to investigate
(matching investigation) because the best circuit constant changes depending on the specification of the crystal device used and the ambient
surrounding (parasitic capacitance etc. of an external substrate).

56.The values of parts are for reference. There is a possibility that the adjustment is needed according to the situation of the set.

57.The following may be needed as the anti-noise measures of oscillation circuit.

- Be adjacent as much as possible, and shorten wiring between elements such as this LSI and the crystal device.
- GND of the oscillation circuit close to GND (VSS) of this LS| as much as possible.

- Do not bring the wiring pattern of the large current drive close around the oscillation circuit.

- Take wide pattern to avoid the effect of interference of other signals.

For input from external clock source (XT1)

Do as follows when use the external clock signal that is generated outside of LSI by the oscillation module, etc. The
specification about XTRTC is not available.

XIN | XOouT
I A\t

Left open

Clock input
NOTE: Input the signal of full amplitude to XIN (external clock input).

Figure 30. For Input from External Clock Source (XT1)
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Table 56.
ltem Symbol min max unit
H level input voltage VIH VddXT1x 0.8 VddXT1 + 0.3 \Y
(Note 58)
L level input voltage VL -0.3 VddXT1 x 0.25 \
(Note 58)

58.There is no VIH/VIL specification at the input part of the xtal oscillator cell. The values are for reference when using external clock source.

® There is a possibility of influencing the signal quality ® The xtal oscillator is supposed to be used with quartz
when there is a long wire pattern on a circuit board of resonator or ceramic resonator, we have no plan to
XOUT (The terminal opens). Therefore, recommend to evaluate this LSI in case of input from external clock
cut the wire pattern on a circuit board or no wire pattern source
on it

PLL1(System)
The configuration of the PLL1 circuit is shown below. In case of using Internal Loop Filter
Decoupling capacitors must be placed as close as possible VCNT1 must be open in this case.

to this LSI.

In case of using External Loop Filter
Refer to Table 25 for the recommended values of R2, C1,
and C2.

This LSI
T This LSI

1 AVddPLL1
{1 AvddPLL1
[} VCNT1 0.1uF 33uF Vet
0.1uF 33uF Sl Ul a1 2

R2 g
{1 AVssPLL1 J {1 AVssPLL1
4@ JT\\

The power supply of PLL1 should be separated from other
power supply lines to eliminate noise.

Figure 31. PLL1(System) for Internal Loop Filter Figure 32. PLL1(System) for External Loop Filter

59.The values of parts are for reference. There is a possibility that the adjustment is needed according to the situation of the set.
60. Connect with decoupling capacitor in the terminal neighborhood on the board, and keep low noise by apart from other power supply lines.
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PLL2(Audio)
The configuration of the PLL2 circuit is shown below. In case of using internal loop filter
Decoupling capacitors must be placed as close as possible VCNT2 must be open in this case.
to this LSI.

In case of using external loop filter
Refer to Table 29 for the recommended values of R2, C1,
and C2.

T This LSI _T This LSI

{1 AVddPLL2 {1 AVddPLL2
[J VCNT2 1 VCNT2
0.1uF
uF|  33uF OIuF|  33uF| (4 c

-

2
{1 AVssPLL2 J {1 AVssPLL2

The power supply of PLL2 should be separated from other
power supply lines to eliminate noise.

ANNN ANNN

Figure 33. PLL2(Audio) for Internal Loop Filter Figure 34. PLL2(Audio) for External Loop Filter

61.The values of parts are for reference. There is a possibility that the adjustment is needed according to the situation of the set.
62. Connect with decoupling capacitor in the terminal neighborhood on the board, and keep low noise by apart from other power supply lines.
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12bit AD converter
The configuration of the ADC circuit is shown below. You should supply clean Power and Ground to AVddADC
Power supply decoupling should be done according to the and AVssADC.

figure below. At least the 0.1 uF capacitor should be ceramic

(good quality), and must be placed as close as possible to this

LSI.

o This LSI

1 AVddADC

1

1 SIN[0-7]

1

1uF| 0.1uF

L1 AVssADC

Figure 35. 12bit AD Converter

63.1t is important to get the correct ADC conversion result that the wiring resistance is accurate. Pay attention to keeping low noise.
64.Unused input pins of SIN[0-7] should be directly connected to AVssADC.
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LC823455

The configuration of the USB-PHY circuit for Device is

shown below.

Power supply to the whole set Power supply IC

USB Device
~ This LSI
AVddUSBPHY2
AVddUSBPHY18
[1 ©DvddusBpPHY1
] USBEXTD2
M AVssUSBPHY

GPlOxx

USBVBUS

USBDM

USBDP

USBID

Exclusive use for VBUS detection
by either line

Voltage divider
circuit

Figure 36.

Please refer to the “LC823455 USB2.0 Application

Design Guideline” for details.

www.onsemi.com

91

GND


http://www.onsemi.com/

Class-D AMP

LC823455

The configuration of the Class—-D AMP circuit is shown

below.

Single—End Form

Power L 4

220uF or
more
This LSI AVddDAMP
L 220uF
Headphone Lch
b (169)
c 10k Ipk(Irms)
Mute
Nch Power
FET
- 220uF Headphone R-¢h
+ (16Q)
¢ 10kQ Ipk(Irms)
Mute
Nch Power
7777 FET
Figure 37.
BTL Form
Power L 4 I
+
Zﬂz 47uF or
-1 more
0.1uF
This LSI AVddDAMPL 7_77 7_77
Rd L %
Ron oyt L
LI
Headphone

AVssDAMPL

AVddDAMPR

Rd

Figure 38.
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LCR Filter Example L (uH) C (uF) Rd (Q)
Type A 220 0.22 0-10
Type B 47 1 5-10

65.Rd doesn’t include parasitic resistance of L.

66.Add the bypass condenser (0.1uF) between AVddDAMPL and AVssDAMPL, AVddDAMPR and AVssDAMPR as close as possible to
terminals

67.Add the large electrolyte capacitor (220uF or more recommended) to AVddDAMPL, AVddDAMPR terminal for Single-End form to reject the
noise and reduce the pumping phenomenon of Class-D AMP.

68.Check the voltage level of AVddDAMPL, AVddDAMPR and make sure not to exceed 1.65V (recommended operating voltage) by using
playback of 20Hz, 0db (full scale) sin wave

69. Resister Rd reduces the output level of Class-D AMP, and has the relation with the value of L and C used. Please choose a resistance value
(Rd) to fit the actual system. Please note that Rd value needs to be determined considering the resistance value of L.

70.While Class-D AMP output LOUT, ROUT are used as GPO, maximum supply voltage of AVddDAMPL and AVddDAMPR is 1.95V, but LC
filter cannot be connected to LOUT, ROUT to avoid the damage of over voltage supply by pumping phenomenon

Power Supply

Class-D AMP power supply to (AVddDAMPL,
AVAdDAMPR) must use a transient response and good
power supply. When the power supply where the transient
response is bad is used and the capacity of the capacitor is
small, a peculiar pumping phenomenon to Class—D AMP is
generated. The power supply voltage must not exceed the

Power sources which have large internal impedance such
as dry cell should not be directly connected to power supply
of Class-D AMP, and those which have large switching
noise such as switching regulator are not suitable and need
to be taken care of.

recommended operating range when the pumping Digital Mic_ ) o o
phenomenon occurs. The configuration of the Digital Mic circuit is shown
Class—D AMP output is PWM. The power supply noise below.
affects the output of Class—-D AMP.
Digita
~ Of Me
R-ch
config
DMCKO 0A L Digital
(DMCKO 0B) |_| > Mic
(DMCKO 1) O L_ch
DMDIN 0A config
(DMDIN 0B) [k
(DMDIN 1)
Figure 39.
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12C
The configuration of the 12C circuit is shown below.

Power
I *1)
Appropriate resistor value depends on the communication speed
This LSI Refer to the 12C specification for the calculation of resistor value.
§2k9 ; 2kQ (*1)
[2C -device
SCLO L
@ SCL
(SCL1) Lk
SDAO L
| SDA
(SDA1) u
12C —device
SCL
SDA
Figure 40.
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S-Flash I/F
The configuration of the S—-Flash I/F circuit is shown
below.
Power
* SFQSCS is pull up internally after hard reset (the state of figure
This LSI Pull up can be off by register setting.
Vdd2 -
L power
Serial flash memory
GPIO03(SFQSCS
( )l cs
SFCK SCLK
SFDI(QIO0) SI(SI00)
SFWP(QIO2) WP(SIO2)
SFHOLD (QI03) HOLD(SIO3)  SO(SIO1)

SFDO(QIO1)

Vss2

* Signals name in parenthesis is name during 4 bit mode

Figure 41.
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RTC
The configuration of the RTC circuit is shown below.
General RTC
- VAgRTC Voltage detector
This LSI
L
VAdRTC EE Detect drop
VDET ¥ of VddRTC Vddt
Voltage detector
Vda2
BACKUPB [k Detect drop of
Vdd1 and Vdd2
power
RTCINT [ Timer event output
Usage) Release sleep and power on
VssRTC [}—
7_77 Figure 42.
KEYINT RTC
- VAqRTC Voltage detector
This LSI
L
VAdRTC E[‘L Detect drop
VDET [k of VAdRTC Vddt
Voltage detector
Vdd2
——
BACKUPB* [k Detect drop of

Vddi and Vdd&2

KEYINT2:0] [ k——— Wakeup event input
(Any key inputs, VBUS input, etc)

power

RTCINTPWRON) [] Connet to enable of

Regulator
VssRTC [IJ—

7_77 *XA (WLP120) has no BACKUPB terminal, which is connected to VDET internally.

Figure 43.
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The configuration of the JTAG debug circuit for

JTAG
LPDSP32 is shown below.
This LSI
TCK

T™MS

TDI

DO [

L

JTAG
Connector

TCK

T™S

TDI

TDO

Figure 44,

* LPDSP 32 reset is available by reset command
using debugger through JTAG.

The connection of reset signal between JTAG
and LSl is not mandatory.

* Internal pull down resistor can be used if the
pull down resistors are enabled before the reset
release of LPDSP 32.

* JTAG signals should be pull up or down for
avoiding being left open if JTAG function is not
used and JTAG signals are in input state.

* Regarding JTAG signal connection, refer to
the reference circuit from ICE tool vendor also.
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SWD
The configuration of the SWD debug circuit for
Cortex—M3 is shown below.

This LSI
SWD
Connector
SWDCLK
k SWDCK
I,
Vdd2
- * pull up and pull down can be implemented by usgin
internal registor.
SWDIO I: } SWDIO
* Regarding SWD conneter signal, refer to the document
about ICE tool.
swo [ ] SDO
nres [k nSRST
Vd
nRESET

(OpenDrain )

—C R,C value should be determined based on
the NRES input timing requirement

Figure 45.
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BMODE[1: 0]
The configuration of the BMODE circuit is shown below.

Power
or
ground
power —
This LSI
1 kQ
or
vdd 2 470 kQ
BMODE 0 * Don't put capacitance on BMODE pin.
Don’t use long pattern on board.
Otherwise these factors cause wrong BMODE level decision.
BMODE 1

1kQ
or
Vss ; 470 kQ

/ // 77 Power or ground

Figure 46.
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INTERNAL POWER DOMAIN CONTROL

This LSI has fifteen power isolated region of internal core
for leakage current reduction, these can be power supply
OFF separately. Power isolated region ISOLATED-X (X
means one of the fifteen region ISOLATED 1 to J) described
in the table below.

Power ON / OFF for each power domain is controlled by
the appropriate bit of System Controller of power control
register (LSISTBY). However, when controlling the power

control register (LSISTBY), also control ISOLATION
control register (ISOCNT) as necessary. Please refer to the
“System Controller” chapter in the ”System Functions
User’s Manual” for details.

Each power isolation region and its contents, the flag of
the corresponding power control register (LSISTBY) and
ISOLATION control register (ISOCNT) is as follows.

Table 57.
Name Content LSISTBY ISOCNT

PD-1 Internal ROM Bit17 STBY1 Bit17 ISOCNT1
PD-2 Internal SRAM(seg 0B) Bit18 STBY2 Bit18 ISOCNT2
PD-3 Internal SRAM(seg 1) Bit19 STBY3 Bit19 ISOCNT3
PD-4 Internal SRAM(seg 2) Bit20 STBY4 Bit20 ISOCNT4
PD-5 Internal SRAM(seg 3/4) Bit21 STBY5 Bit21 ISOCNT5
PD-6 Internal SRAM(seg 5A) Bit22 STBY6 Bit22 ISOCNT6
PD-7 Internal SRAM(seg 5B) Bit23 STBY7 Bit23 ISOCNT7
PD-8 Internal SRAM(seg 6) Bit24 STBY8 Bit24 ISOCNT8
PD-9 Internal SRAM(seg 7B) Bit25 STBY9 Bit25 ISOCNT9
PD-10 Internal SRAM(seg 7A/8/9) Bit26 STBY10 Bit26 ISOCNT10
PD-A Audio Block Bit0 STBYA Bit0 ISOCNTA
PD-E USB 2.0 Controller SRAM Bit4 STBYE Bit4 ISOCNTE
PD-G Cache for S-Flash I/F Bit6 STBYG Bit6 ISOCNTG
PD-H SD Card I/F Bit7 STBYH Bit7 ISOCNTH
PD-J USB 2.0 PHY Bit9 STBYJ Bit9 ISOCNTJ
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POWER SUPPLY SEQUENCE

Background

The basic sequence of power on/off of power supply is the
following order.

(Simultaneous power on/off is acceptable)
® Power onVdd*(Internal)=»Vdd*(I10)— Vsig(Signal)

® Power offVsig(Signal)»Vdd*(I0)—Vdd*(Internal)

Power on of Vdd*(I0) while Vdd*(Internal) are power off
might generate the glitch on 10 signals and flow of through
current. To avoid it, the sequence mentioned above is
recommended as the basic sequence.

Recommendation

Following sequence is recommended as a basic sequence
based on the following power supply group. (Simultaneous
power on/off is acceptable)
® Power onl. — 2. — Vsig(signal)

® Power offVsig(signal) —» 2. — 1

NOTE: The sequence of 1.(Internal) — 2.(I0) causes
LSI hard reset and prevents from making 10
glitch.

In 2.(I0) group, USB PHY power supply needs
AVddUSBPHY18 — AVddUSBPHY2 sequence
for power on and AVddUSBPHY2 —
AVddUSBPHY18 sequence for power off.
3.(RTC) has dedicated power supply and
sequence which is described on the following
section.

Power Supply Group

1. Internal core, analog power supply
(1 V power supply)
Vddl, VddXT1, AVddPLL1, AVddPLL2,
DVddUSBPHY1

2. External IO power supply
(1.8 V/3 V power supply)
Vdd2, vddSD1, AVddUSBPHY?2,
AVddUSBPHY18, AVddADC, AVddDAMPL,
AVddDAMPR

3. RTC power supply VddRTC
(Dedicated power supply and sequence is
described in the following sections)

RTC Terminal Control Sequence
A power supply sequence and other terminal control
sequence of RTC are described as follows.

General RTC mode (RTCMODE = 1)

When only RTC operates powering off except for RTC, it
is necessary to detect the drop of the voltage of Vdd1 and
Vdd2 power supply, and set BACKUPB to Low which
isolates VddRTC Domain from Vdd1 Domain.

Moreover, when powering off RTC, it is necessary to
detect the drop of the voltage of VddRTC power supply, and
set VDET to Low. (The RTC operation stops).

www.onsemi.com
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Vdd2
1 &2 is areset condition of the
internal logic circuit.

*— Reset chapter about the period
when you should meet these2

|’ ’/—d‘rcon itions.
0.2*Vdd2|... ..

N/

| Please refer to AC Characteristics :

]
I
|
| Vddt
I
J

Vdd2 27 .. :
Min Ons «—é
NRES
VddRTC
Vddi .
095V . b . :\.\ ..
Min Ons <—>€
BACKUPB
0.2* VddRTC R
VDET
02 * VddRTC
XIN32K

Figure 47.

(Reference: Internal control logic for isolation based on BACKUPB)

ALL OUTPUT

VddRTC Domain

ALL INPUT

ALL INPUT

Vdd1 Domain

ALL OUTPUT

BACKUPB

Note: Vdd1 can be shut down while BACKUPB = low

Figure 48.
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Keyint RTC Mode (RTCMODE = 0)

By the master command from Cortex—M3, internal
sequencer of RTC controls BACKUPB operation for
isolation and power off. KEYINT input or internal RTCINT
signal can generate power on sequence. Power off sequence

using BACKUPB terminal is also available for activation of
power off by external source.

When powering off RTC, it is necessary to detect the drop
of the voltage of VAdRTC power supply, and set VDET to
Low. (The RTC operation stops).

. O

S0 St S2
VDET INIT Wait for
= waitfor > NOP » PWRON >
Xtal (RTCINEHiZ)
oscillation Power ON

A
S8 S4

Wait for Sequencer runs on XIN32K

KEYINT or and makes state transition ISOLATOR off
Internal RTCINT
A
S7 S6 i Y S5
RTCMASTER
PWROFF<= ISOLATOR = Rel CortexMB CoreD reset
(RTCINEL) on Wait for RTC master command

XIN32K

U/ idduL/Te

STATE(Interna) S0 | S1|S2|S3 / $4 | S5 / S5|S6|S7| S8 / S1

VDET \

RTCINT
(PWRON)

ISOLATOR control
(Internal 1:off O:on)

3%Hz clk to / —|
Vddi Power Area
(Interna)

RESETB to Vdd Power Area
(Internal 1:release, Oreset)

- [ TUUTUUUOHUUUHHLE

STATE
(Interna)

Any State

BACKUPB

ISOLATOR control
(Internal 1:off O:on)

32kHz clk to
Vddi Power Area
(Interna) —— -

RESETB to Vdd Power Area
(Internal 1:release, Oreset)

Figure 49.
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ORDERING INFORMATION

Device Package Shipping (Qty / Packing)t

LC823455XATBG WLCSP120, 4.086x4.086 1000 / Tape & Reel
(Pb-Free / Halogen Free)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

Arm, the Arm logo, AMBA, and Cortex are registered trademarks of Arm Limited (or its subsidiaries) in the EU and/or elsewhere.
Bluetooth is a registered trademark of Bluetooth SIG.
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